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MUC LUC
NGUYEN VAN TiINH, LE HUNG NAM, NGUYEN DUC VIET, NGUYEN
VAN THANH. Bdo dam an ninh nguén nudc va an toan dap, hd chia
nudc — Thyc tién tai Viet Nam
LUONG VAN ANH. Cap nudc sach néng thén dam bao an ninh ngudn
nudc, gop phan xay dung nong thén mai
PO THI LAN, TRAN QUANG HAI, VO VAN TUNG, HOANG THI LAN
HUONG. Nghién ctru sit dung thudc bao vé thuc vat va ché phdm Nano
hop kim bac déng dé phong trir bénh rung qua, théi qua do ndm C.
gloeosporioides va Phytophthora spp. trén cam Canh
DINH THI NGOC, LE MINH TUONG. Kh&o sat kha ning d6i khang clia xa
khuan d6i véi ndm Phytophthora sp. gay bénh nit than, xi md trén mit
NGUYEN MINH PHUNG, NGUYEN QUAC KHUONG. Sir dung phuong
phap quan ly dudng chat theo vung chuyén biét dé gidm chénh léch
nang suat dira trong tai Hau Giang
LE HUNG TIEN, TRAN CONG HANH, NGUYEN BA HOAT. Anh huéng cla
lugng bon dam, 1an, kali d&n sinh trudng, phét trién, nang suat, ham lugng
glycoalcaloid clia cay ca gai leo (Solanum hainanense Hance) trong trén
dat doi tai huyén Ngoc Lac, tinh Thanh Hoa
HOANG TH| THAO, TRAN THANH MY, PHAM VAN VAN, HA CHi TRUC. Anh
hudng clia phan lan két hop véi phan canxi, silic va néng do GA3 dén nang
sut, chat lugng trai thanh long vo vang tai huyén Chg Gao, tinh Tién Giang
NGUYEN THANH TiN, NGUYEN PHAM MINH KHA, DANG NGUYEN CUONG
THINH, HO THI PHI YEN, HO TH| THANH TAM, THACH THI NGOC YEN.
Nghién c(tu san xuét phan hitu co & dang vién tir luc binh (Eichhornia crassipes)
va phén bo
NGUYEN THI THUY HONG, NGUYEN TRAN XUAN PHUONG, NGUYEN LE
VU, HO THI THACH THUY, DO CHIEM TA!. Hiéu qua khang khusn
Escherichia coli, Salmonella typhi cla tinh dau va hdén hgp tinh dau
sé chanh, cam, nhai, qué
NGUYEN HUYNH DINH THUAN, NGUYEN NGOC TUAN, PHAM THI
QUYEN, DUONG QUOC PAT, LY NGUYEN BINH. Nghién ctru kha
nang bao quan qua xoai cat Hoa Loc bang mang chitosan do deacetyl
90% - nano bac
NGUYEN THI HANH, NGUYEN DINH NAM, NGUYEN VAN HUNG.
Anh huéng clia ché do chan dén chat luong san pham t6i dam dam
PHAM NHU QUYNH, CUNG THI TO QUYNH. So sanh mot s chi tiéu
hoa Iy va kha nang chong 6xy hoa clia mot s6 loai mat ong chinh & Viét
Nam
HOANG HUY TUAN, NGUYEN HOU TAM, TRAN TH| THUY HANG.
Nghién ctru dac diém cau trdc va tai sinh tu nhién clia ru cat tai huyén
Phong Dién, tinh Thra Thién — Hué
NGUYEN THI THUY Hi\NG, HOANG THI NGA, LE VAN TU,
NGUYEN THI HUONG, PHAM HUNG CUONG, TRAN TH| KIM
HUGNG, NGUYEN THI PHUONG, NGUYEN THANH HUNG,
NGUYEN THI HOA. Nghién ctu xay dung nhan hiéu ching nhan
san pham “ Mién dong Binh Lu” huyén Tam Budng, tinh Lai Chau
PHUNG NGOC TRUGNG, NGO HUY KIEN, NGO TRAN QUGC
KHANH, VU LINH CHI, LUU THI TOAN. Giai phap phat trién du
lich néng nghiép tai tinh Cao Bang gan vdi Cong vién dia chat toan
cau UNESCO Non nudc Cao Bang
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BAO BAM AN NINH NGUOGN NUGC VA AN TOAN DAP,
HO CHUA NUGC - THUC TIEN TAI VIET NAM
Nguyén Vian Tinh"", Lé Hiing Nam?, Nguyén P Viét!, Nguyén Vin Thanh!

TOM TAT

Nuoc 1a sy sdng, co vai tro dac biét quan trong trong phat trién kinh té - xa hoi ctia méi qudc gia, nhung hitu
han va dé bi tén thuong. Bdo dam ngudn nuéc cho phat trién da tré thanh van dé toan cau, nhiéu quoc gia
trén thé giéi da dua noi dung bao dam an ninh nguén nuéc vao nhom van dé wu tién & cdp qudc gia va cap
luwu vuc song. Nhan dinh vai tro, tAm quan trong ctia bdo ddm an ninh nguén nuéc déi véi phat trién dat
nudc, Bo Chinh tri da co Két luan so 36 -KL/TW ngay 23/6/2022 vé Bao dam an ninh ngudén nudc va an
toan dap, ho chtta nudc dén nam 2030, tAm nhin dén nam 2045 dit ra muc tiéu, nhiém vu, giai phap nhim
bao dam s6 luong, chat luong nudc phuc vu dan sinh trong moi tinh huéng, dap tng nhu cau sit dung nuéc
cho san xuét, kinh doanh ctia cac nganh, linh vuc; cht dong tich tri, diéu hoa nguon nuéc, khai thac, st
dung hiéu qua di doi voi bado dam an toan dap, ho chita nudc; ing pho hiéu qua véi cac tham hoa, thién tai
lién quan dén nudc, thich tng véi bién déi khi hau; bdo vé méi treong, khic phuc tinh trang suy thodi, can

kiét, 6 nhiém nguon nuoc.

Tt khéa: Van dé toan ciu, an ninh nguén nudc, cong trinh thay loi, an toan dap.

1. TONG QUAN

Udc tinh tong luong nudc trén thé gioi dat
khoang 1,39 ty km?®, bao pht hon 70% bé mat trai dat,
nhung chi c6 3% la nuoc ngot, trong do 2/3 ton tai
duoi dang bang ¢ hai cuc, khong thé st dung. Nuoc
phan b6 khong déu theo khong gian va thoi gian, cac
quéc gia nam trong khu vuce khi hau nhiét déi thuoc
ving Pong Nam A c6 luong mua trung binh nam kha
16m, trong khi nhing quéc gia thuoc khu vue Tay A,
chau Phi lai c6 luong mua nam rat it, ngay trong noi
tai cia méi quoc gia luong mua ciing khong dong
déu dan dén thira nuoc gay ra la, lut, it nuoc gay ra
han han, sa mac hoa, xAm nhap man, gay thiét hai vé
nguoi, tai san, anh huong dén phat trién bén vimg
kinh té - xa hoi, suy thoai hé sinh thai nuoc.

Thong ké ctia Ngan hang Thé gi6i (WB) cho
thdy, luong nudc binh quan dau nguoi cta thé gioi
dang c6 xu thé ngay cang suy giam, & mic 14.000 m®
(nam 1962) da giam xuong 6.000 m® (nam 2017). Khu
vuc Nam A thuong xXuyén xay ra tinh trang ,méit an
ninh nguén nuwéc, dién hinh nhu tai An Do,
Afghanistan, Pakistan, Bangladesh... Bung né dan s6
va gia tang cac hoat dong phat trién tai cac quoc gia
thuoc ti€u ving luu vuc song Mé Cong dang tac
dong 16n dén moi truong va hé sinh thai nuédc, nhu &

'Téng cuc Thay loi, Bo Nong nghiép va PTNT
* Email: tongcucthuyloi@wrd.gov.vn

Thai Lan, voi toc do tang dan so tir 49 trieu nguoi
(nam 2008) lén 69,43 trieu nguoi (nam 2018), dan
dén nhu cau nuoc tang tir 70 ty m® (2008), lén 152 ty
m® (2018). Hoac nhu ¢ Trung Qudc, quoc gia sé hiru
7% luong nuoc ngot toan cau van c6 gan 300 thanh
pho 16n dang & trong tinh trang thiéu nuéc. Theo
téng hop ctia Vién Thai Binh Duong nam 2022, qua
trinh phéat trién nhan loai ghi nhan hon 1900 xung
dot vé nguon nudc, trong d6 tir nam 2000 dén nay c6
tren 800 xung dot tap trung & Nam A, Trung Dong,
Bac Phi [1].

Vé nudc ngot, theo du bao cta Lién Hop Qudc,
c6 trén 1/3 s6 quoc gia trén thé giéi dang bi thiéu
nudc ngot, khoang 1,1 ty nguoi trén thé giéi hién
khong duoc tiép can nudc sach, hang nam c6 khoang
2 triéu nguoi, trong do6 hau hét 1a tré em bi chét do
mac bénh lién quan dén nudc nhu tiéu chay, ta. Uédc
tinh dén nam 2025, khoang 1,8 ty ngudi sé song & cac
khu vuc hodc quéc gia khan hiém nuéc tuyét doi. Du
bao dén nam 2050, dé duy tri su song cho 9 ty nguoi,
can tang 60% san luong nong nghiép, tuong ing can
tang 15% nhu cau vé nudc. Dé dap tmg nhu cau nudc
ngay cang cao, dan dén viéc gia tang khai thac, st
dung nudc thiéu bén vimg, gay suy thoai, can kiét
nguodn nuoc, hé thong song, ao, ho sé dan bi kho can,
6 nhiém nuwoc nghiém trong, khong thé phuc héi.
Bén canh do, bién d6i khi hau kéo theo cac hién
tuong thoi tiét cuc doan, han han, thi€éu nudc, la,
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ngap lut xay ra thuong xuyén & nhiéu ving trén thé
gi6i sé lam cho viéc ddm bao ngudén nuoc cho san
xuat, sinh hoat ngay cang khoé khan. Bdo dam ngudn
nuoc cho phat trién da va dang tré thanh van dé toan
cau, co6 tac dong dén 6n dinh, phat trién bén ving
ctia moéi quoc gia.

Liéen quan dén muc do bao dam, cha dong ve
ngudn nudc cip, ung phoé véi rai ro lién quan dén
nuoc, cong dong quoc té thuong st dung khai niem
“an ninh nuwocd®. Nhiéu nha khoa hoc, moét s6 t6 chic
quoc té da dé xuat quan diém vé an ninh nguoén nuodc
khac nhau, nhung xét trén tong thé chung déu khang
dinh day 1a loai hinh an ninh phi truyén thong, c6 dac
diém bao ham yéu t6 phi quan su, lién quan dén cac
yéu to tu nhién, kinh té - xa hoi, ca bén trong va bén
ngoai lanh thé, phat tan nhanh, lan téa rong.

An toan dap, ho chta nudc 1a yéu té quan trong
bao dam an ninh nu6c ctia moéi quoc gia. Chirc niang
chinh ctia cac ho chira nudc 1a nham cung cip nudc
cho san xuat nong nghiép, cho sinh hoat, phat dién
va phong, chong li cho ha du, ciing cac muc dich
khac. Ngoai ra, dap, ho chira nuéc con 1a muc tiéu
tan cong nham pha hoai an ninh quéc gia ciia cac thé
Iiee thu dich trong tinh hinh hién nay, giy anh hudng
dén moi trueong, stc khde con nguoi; gdy mat an
ninh, trat tw va mat an ninh quéc gia [2]. Trong qua
khtt, su c6 vo dap Bangiao tai Trung Quoc nam 1975
da lam thiét mang hon 80.000 nguoi, gian tiép lam
200.000 nguoi khac chét do dich bénh va thiéu lwong
thuc; sw c6 vor dap Ban Kiéu, tinh Ha Nam, Trung
Quéc nam 1975 khién 175.000 nguoi thiét mang va
hon 11 triéu nguoi khac mat nha ctra...

2. KINH NGHIEM QUGC TE VE BAO BAM AN NINH NUOC

Nhiéu quéc gia trén thé giéi da dua an ninh nuoc
vao nhom van dé wu tién trong xay dung ké hoach,
quy hoach phat trién kinh té€ - xa hoi ¢ cdp quoc gia
va luu vue song. Israel 1a quoc gia di dau trong ky
thuat chuyén nudc (mang ludi duong ong quoc gia
dan nuéc doc truc tir Bac xuéng Nam, tir bién hod
Galiee dén sa mac Negev), cong nghé giam that
thoat nudc, loc nudc bién, xir ly va tai stt dung nudc
thai va s& hitu mot nén nong nghiép hién dai, vuon
lén ding trong nhom quéc gia ddm bao an ninh vé
nuoc [3]. Nam 2007, d€ giai quyét tinh trang han han
nghiém trong & khu vuc Pong Nam, Australia da tién
hanh xay dung ké hoach quéc gia vé an ninh nuoc va
quy hoach quéc gia vé an ninh nuéc giup cai thién
hiéu qua st dung nudc va giai quyét tinh trang phan

bd qua mtc nudc, tap trung ti€p can dam bao ngudn
nuoc cap leu vuc song (luu vuc song Murray-
Darling) [7]. Tai chau Phi, khu vuc kho han nhét cta
thé gioi, mot s6 quoc gia da bat tay vao xay dung
khung an ninh nu6c v6i su hd tro ctia cac t6 chie
phat trién nhu WB, ADB [4]. Nam 2011, Chinh phu
Trung Quéc trién khai du an chuyén nuéc Nam - Bac
c6 nhiém vu chuyén 44,8 ty m® nudc ngot hang nam
ttr song Truong Giang & phia Nam vé cac khu vuc
kho han ctia mién Béc [5]. O Thai Lan, ddi véi khu
vuc kho han phia Bac, ké hoach chuyén nudc song
Meé Coéng cta Chinh pha Thai Lan cing dang gay
quan ngai cho cac quoc gia lang giéng [6].

Huong ti€p can quan ly tong hop tai nguyén
nuoc theo nguyén tac hai hoa gitta ddm bao dap tng
nhu cau nudc cho ting trudng kinh té voi bao ve tai
nguyén, moéi truong tu nhién cing da duoc mot so
quoc gia trién khai. Tuy nhién, két qua dat duoc c6
st khac nhau & méi quoc gia, trong khi dat hiéu qua
tai Australia, Nhat Ban va Han Quoéc, thi \(én con han
ché nhit dinh & Nam Phi, Trung Quéc, An Do, Thai
Lan, Ghana. Mot s6 nuoc da trién khai thuc hién tiép
can quan ly “cau” (thay vi quan ly “cung” truyén
thong), vi du chinh sach khuyén khich stt dung cong
nghé tiét kiém nuoc, tai st dung nudc thai (Australia,
Pakistan, Nhat Ban, Hungary [7]), hoan thién co ché
gia nudc theo khéi luong va xay dung thi truong
nuéc (Australia), hodc thtt nghiém thi truong nuéc
(Trung Quoc).

bau tu x4y dung co s& ha ting nganh nudc
hau hét duoc thuc hién tir nguén kinh phi cua
Chinh phd va mot phan caa chinh quyén dia
phuong. Mot s6 quoc gia quy dinh cu thé mirc dau
tu tr Chinh pha cho ting loai hinh cong trinh va
muc dich phuc vu, nhu Pakistan (t6i da 50%), Nhat
Ban (40 - 70%), Han Qudc voi mie 30% hodc theo ty
1é loi ich duwoc huong cho cac cong trinh cap nudc,
xtr ly nuoc thai, trong khi Australia hé tro dau tu
hang tram ty do la Australia dé nang cép, hién dai
cac hé thong tudi tiét kiem nudc hang nam [8].
Nhin chung, su tham gia cia khu vuc tu nhan vao
dau tu van con han ché.

Cung véi hoi nhap kinh té toan cau, cac quoc gia
ciing chu trong mé rong moi quan hé song phuong,
da phuong nhdm phan phéi cong bang, quan ly va
giai quyét cac tranh chap hoac xung dot co thé phat
sinh lién quan dén nudc, nham mang lai cac loi ich
ma mot quoc gia riéng 1é khong thé co duoc.
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3. THUC TIEN TAI VIET NAM
3.1. An ninh nuéc hay an ninh nguén nuéc

Thong lé quoc té thuong stt dung cum tir “an
ninh nuoc”, voi dac diém ngon ngir cua Viet Nam
cum tir ndy c6 thé dan dén hiéu 1am thanh “an ninh
dat nuoc”, “an ninh T6 quoc®. Quy dinh phap luat
Viét Nam chua c6 dinh nghia vé khai niém “an ninh
nuocd” hoac “an ninh nguon nuwoc’. Tuy nhién, tai
Luat Tai nguyén nuéc cé gidi thich tir ngt nguon
nuoc 1a “cdc dang tich tu nuoc tr nhién hoic nhan
tao co thé khai thic, sir dung bao gom song, sudi,
kénh, rach, ho, ao, dim, pha, bién, cdc ting chia
nuoc dudi dat; mura, bang, tuyét va cdc dang tich tu
nuoce khad” két hop voi noi ham vé bao dam an ninh
nuoc nhu phan tich & trén cé thé thdy rang st dung
cum tr “an ninh nguén nuwod phan anh ban chat va
dac thu nudec ta.

3.2. Chti trrong, dudng 16i cia Pang va hé thong
phép luat lien quan dén an ninh nguén nudc, an toan
dap, ho chira nudce trong timg thoi ky phat trién

Ngay sau khi gianh dwoc doc lap, Chu tich nuéc
Viét Nam Dan cha cong hoa da ky Sac lenh s6 68/SL
ngay 18/6/1949 vé cong tac thuy nong, bao ve de
diéu, ho de phong lut, bao vé quan ly hé thong nong
giang, mo& rong dién tich twoéi - thay loi, coi day la
bién phap hang dau dé bao vé va phat trién san xuat
nong nghiép [9].

Giai doan 1945-1975, Trung wong Dang, Bo
Chinh tri da c6 nhiéu cha truong, quyét sach dot
ph4, quan trong trong viéc gia cd, bao vé dé diéu, bao
vé va phat trién cac hé thong nong giang, mé rong
dien tich tu6i két hop véi lam thiy loi nho nhing
nam 1945-1954; phuc hoi cac cong trinh 16n, mé rong
cac cong trinh vira va nhé trong ké hoach khoi phuc
kinh té giai doan 1955-1957; thuc hién ba chinh (git
nudc la chinh, thuy loi nhé 1a chinh, nhan dan lam la
chinh) trong ké hoach cai tao, phat trién kinh té giai
doan 19581960; dén phat trién manh mé cong tac
thay loi va cai tao dat dé ddy manh san xuit nong
nghiép, gidi quyét han han, thau chua, rita man, thu
hep toi thiéu dien tich dng, dam bao chong lut, bao,
min; budc dau tri thiy va khai thac song Hong trong
ké hoach 5 nam lan thit nhat 1961 - 1965, hoan chinh
thiy nong giai doan nam 1968 - 1975.

Thoi ky 10 nam dau sau gidi phong, Trung wong
béang, Bo Chinh tri da chi dao phat trién thuy loi trén
pham vi toan qudc, dén nam 1985, dién tich tudi viing

duyén hai mién Trung dat 192.000 ha, tang gp 5,4
lan so v6i 1975 (35.600 ha). Tai Dong Nam bo da xay
dung ho Dau Tiéng c6 dung tich 1,58 ty m®, stt dung
da muc tiéu da lam thay ddi toan dién vé kinh té - xa
hoi, moi truong ving Pong Nam bo. Tai déng bang
song Ctu Long da nao vét va dao moéi cac kénh rach
lon, xay dung hé thong cong ngan man phia bién
Tay. Bén nam 1995, hé thong thay loi tai déong bang
song Ctru Long da dam bao cap nuoc 1.300.000 ha,
cai thién tiéu ung x6 phén 1.600.000 ha, chéng la
sém cho lda he thu 750.000 ha, ngan man 760.000 ha,
go6p phan khai hoang 200.000 ha, phat trién giao
thong thiy.

Giai doan tir nam 1986 dén nay, bao céo chinh tri
ctia Ban chép hanh Trung wong Pang khoa XI trinh
Dai hoi XII du bao vé an ninh nguén nuéc: “Nhdng
van dé toan cau nhuw an ninh tai chinh, an ninh ning
lirong, an ninh ngudn nudc, an ninh hrong thuc, bién
doi khi hau, thién tai, dich bénh cé nhiéu dién bién
phitc tap. Cong dong quoc t€ phai doi pho ngady cang
quyét liet hon voi cdc thich thic an ninh truyén
thong, phi truyén thong, ddc biét Ia an ninh mang va
cdc hinh théi chién tranh kiéu mdi.”. Bao cao chinh
tri ctia Ban chdp hanh Trung uwong Pang khoa XII
trinh Dai hoi XIII, néu: “Phdt trién ha tang thuy loi
theo huong da muc tiéu, bdo dim an ninh nguon
nudce, gan voi phong, chong thién tai: tap trung cao
hon cdc nguon Iuc cho thich ung voi bién doi khi
hau”. Phuong huong, nhiém vu, giai phap phat trién
kinh té - xa hoi trong Chién luoc phat trién kinh té -
x4 hoi 10 nam giai doan 2021 - 2030 trinh bay tai Dai
hoi XIII, chi ra: “Bdo ddm an ninh nguon nudc, an
todn dip va ngan chdn suy giim tii nguyén nuoc;
tang cuong tich nuoc, diéu tiét, quan ly, khai thac, sir
dung tiét kiém va hiéu qua nguon nudc phuc vu phat
trién kinh t€ - xa hoi va doi song nhan dan. Day
manh hop tic voi cdc quoc gia thurong nguon va cdc
10 chutc quoc té trong viéc bao vé va st dung cé hiéu
qua tai nguyén nuoc ¢ luu vie cdc dong song xuyén
bién gior, nhat Ia song Mé Cong va song Hong”.

Hé thong phap luat vé ngudn nuéc da co ban
hoan thién, bao gom: Tai nguyeén nudc, Thay loi,
Phong, chong thién tai, Dé diéu, Bdo vé moi truong,
bién luc, Pat dai, Lam nghiép, Quy hoach, Khi tuong
thiy van... dén cac van ban huong dan lién quan dén
quy hoach, phat trién, khai thac, st dung, bao vé
nguodn nudc. Vé hop tac quoc té€, da hinh thanh co
ché phoi hop chat ché voi cac quoc gia thuong nguon
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thong qua hop tac song phuong, da phuong, nhu:
hop tac Mé Cong thong qua Uy ban song Mé Cong
Viet Nam va Uy hoi song Mé Cong quéc t&; cac hoat
dong hop tac cu thé nhu hop tac Mé Cong - Lan
Thuong, Mé Cong - song Hang, Mé Cong - Nhat Ban,
Me Cong - Han Quéoc, Mé Cong - My; hop tac sang
kién ha nguén Mé Cong; hop tac song phuong voi
Nhat Ban, Han Quéc, Trung Quoc, Lao, Campuchia,
Chinh phu Viét Nam hop tac giup Cong hoa Dan chu
Nhan dan Lao 1ap mot s6 quy hoach thay loi, luu vice
soéng...

3.3. Thuc trang an ninh nguén nudc, an toan
dap, hoé chtra nudc tai Viet Nam
3.3.1. Cong tdc quan Iy nha nuoc

Co cau t6 chirc bd may quan ly nha nuéc chuyén
nganh co ban duoc hoan thién dong bo tit Trung
wong dén dia phuong. Trung wong cé cac Bo: Nong
nghiép va Phat trién nong thon (trudc nam 1996 1a
Bo6 Thuay loi), Tai nguyén va Moéi truong, Xay dung,
Coéng Thuong; & dia phuong co6 cac S, Chi cuc quan
ly chuyén nganh.

Hoat dong thuc thi phap luat duogc trién khai
dong bo tir cap quyén khai thac tai nguyén nuoc, cap
phép xa nudc thai vao ngudn nudc, cong trinh thay
loi; 1ap, phé duyét danh muc hanh lang bao vé nguén
nudc, pham vi bao vé cong trinh thiy loi budc dau co
nhitng két qua quan trong.

Cong tac quy hoach duoc trién khai kip thoi, dé
xuat dinh huéng phat trién cé trong tam, trong diém,
dap tng muc tiéu phat trién kinh té - xa hoi, bao dam
an ninh nguén nudc, an toan dap, ho chita nudc trong
ting thoi ky. Dén nay, Chinh pht, B6 Nong nghiép
va PINT da phé duyét hon 50 quy hoach thuy loi,
cac dia phuong da phé duyét quy hoach thuy loi, quy
hoach cip nudc trén dia ban, lam tién dé trién khai
cac giai phap cap nudc, phong chong han han, thiéu
nudc, xam nhap man, 1i, ngap lut, ung, chong ngap
cho cac @06 thi...

Cong tac chi dao, diéu hanh tich tri, diéu tié€t,
phan bé ngudn nudc va phong, chong thién tai do
nuoc gay ra trién khai c6 hieu qua, dap tng yéu cau
san xuat, dan sinh. Quy dinh vé quan ly an toan dap,
ho chtta nuéc da duoc xay dung va budc dau thuc
hién c6 hiéu qua.

ba hinh thanh co ché phoi hop chat ché voi cac
quoc gia thuong ngudn thong qua hop tic song
phuong, da phuong. Cac hoat dong hop tac quoc té

vé bdo dam an ninh nguon nuoc, an toan dap, ho
chta nuoc da, dang gop phan dam bao Viet Nam
giam anh huong tiéu cuc, bi dong tir cac hoat dong
khai thac st dung nudc ctia cac quoc gia thuong
nguédn, cha dong diéu phéi, phoi hop dé diéu tiét
ngudn nudc dam bao cho san xuat va cac hoat dong
phat trién kinh té - xa hoi [10].

3.3.2. Thuc trang an ninh nguén nudc va an toan
dap, ho chita nuoc

Theo thong ké ctua Tong cuc Thuy loi, ca nudc
da xay dung duoc 7.808 dap, ho chira nudc voi téng
dung tich trit khoang 70,5 ty m® nudc, trong do co
466 ho thay dién voi téng dung tich trit khoang 56 ty
m®. Nguon nuéc tir cac hd chira thay loi, thiy dién
g6p phan quan trong vao viéc phat dién, cat, giam,
lam cham li cho ha du, cung cap nuoc cho sinh hoat,
san xuat, dic biét trong truong hop han han, thiéu
nudc, xam nhap min, gép phan bao dam an ninh
nguédn nuodc, an ninh ning luong. Pién hinh, cac héd
chta Hoa Binh, Thac Ba, Tuyén Quang hang nam xa
nuoc tir 2 - 3 dot trong khoang thoi gian tir 15 - 18
ngay, voi trén 5 ty m® nuéc xa vé ha du song Hong -
Thai Binh phuc vu gieo cdy cho khoang 530.000 ha
laa dong xuan. Trong mua kho & khu vuc Bac Trung
b9, cac hd chta thiy dién cung cép trung binh
khoang 5,5 - 7 ty m®/nam dé ho tro tao nguodn cho
cac hé thong thuy loi cdp nudc cho khoang 157.500
ha dat canh tac nong nghiép; cac hé chira & khu vuc
Nam Trung bo, Tay Nguyén cung cap khoang 3-3,5
ty m®/nam ho tro tao nguédn cho khoang 130.000 ha.
Trong mua mua, li, cac ho chita nuoc con diéu tiét,
giam, cat gidm lii cho ha du, téng dung tich phong la,
cat giam li cho ha du cta hé thong lién ho chira vao
khoang 14,6 ty m® bang khoang 27% tong dung tich
hitu ich cta cac ho (c6 luu vuc ty 1é nay 45%, 68%).
Tuy nhién, cac dap, hé chtra nuéc nhod xay dung tir
nhing thap nién 70 - 80 cua thé ky trudc, trai qua
thoi gian dai khai thac, hau hét cac cong trinh trong
s6 nay da bi hu hong, xuong cap nghiém trong, tiém
4n nguy co mat an toan, c6 thé gay ra thiét hai, tham
chi la tham hoa cho viung ha du.

bén nay, c6 khoang 4.500 hé thoéng cip nuoc tap
trung 16n, nho cho ca @6 thi va néng thén, dam bao
cap nudc sach cho 89% dan so do thi, 88,5% dan so
nong thon dugce st dung nuwde hop vé sinh; nhung ty
¢ nguoi dan nong thon duwoc ti€p can va st dung
nuoc sach chi dat 54%, cong trinh cip nudc tap trung
bi hu hong, xudng cép, that thoat trong cidp nudc
dang 1a thach thic 16n.
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He thong co sé ha tang nganh nuéc da cap nuéc
6n dinh cho 7,3 triéu ha dat gieo trong laa, 1,5 triéu
ha rau mau, cay cong nghiép, cap khoang 6,5 ty m®
nuoc phuc vu sinh hoat va cong nghiép, tudi tiéu cho
gan 2 triéu ha dat nong nghiép, buéc dau bao dam
tieu thoat nudc, chong ngap do thi. Tuy nhién, s
luong cong trinh thay loi, dap, hé chtra nuéc xudng
cap dang gia tang; hoat dong phat trién, do thi hoa,
cong nghiép hoa lan chiém khong gian cho nuoc, can
trd cac tuyén thoat la, chuyén ddi san xuat, stt dung
nudc ctia nguoi dan chua tiét kiém, da va dang tao
stc ép rat 1on dén co sé ha tang nganh nuéc; nhiéu
vung, dia phuong hién da khong can doéi duoc nguon
nuoc do thiéu cong trinh thay loi, cdp nudc. Tinh
hinh suy thoai, 6 nhiém nudc trén cac hé thong song,
rach, ao, ho dang gia ting dang bao dong, thién tai
ngay cang cuc doan, kho luong, dién bién phiic tap.

Cong tac phong, chong, giam thiéu cac tac hai
do han han, thiéu nudc, xam nhap man, li, ngap lut,
ung va thién tai khac do nuéc gay ra duoc nang cao,
chuyén dan tir thu dong, cttu tro sau thién tai sang
chit dong phong ngtra, giam thiéu ton that vé nguoi
va tai san. Co sé ha tang phong chong thién tai duoc
tap trung nang cap, hoan thién, phat huy hiéu qua,
g6p phan thay d6i va nang cao mitc bao dam phong,
chong la trong thoi gian qua. Tuy nhién, tinh trang
sat 16 bo song, bo bién dang ngay mot gia tang, sat 16
dat, la quét da va dang gay thiet hai lon vé nguoi, tai
san. Cong tac du bao trong mot so truong hop c6 luc,
¢6 noi con chua sat voi thuc té.

Tham pht rimg, nhan t6 gitt vai tro quan trong
trong viéc tao nguodn sinh thiy tu nhién, diéu tiét
nguon nudc, gitt dat, phong chong sat 1o dat, trong
d6 rimg tu nhién va rimg phong ho ven bién co vai
tro dic biét quan trong da duoc duy tri va mé rong.
Viéc gitr 6n dinh va phat trién dién tich ring phong
ho dau ngudn con cé6 mat han ché, doi song cta
nguoi dan khoanh nuéi, bdo vé rimg rat khé khan,
tinh trang pha rimg, du canh, du cu van xay ra & mot
so noi [11].

Quan tri nudc con yéu, hiéu qua khai thac, sir
dung nudc thap. Nhiéu khu vuc chua cha dong va
kiém soat duoc ngudn nude, nhat 1a tai cac noi thiéu
hodc chua c6 hé thong cong trinh thiy loi, cong trinh
cap nuoc. Hoat dong phat trién thiy dien thuong
nguodn, hoat dong khai thac cat (hut cat) trén cac con
song, lam suy giam nghiém trong, tham chi mat
nang luc khai thac cia cac cong trinh thay loi doc

song, gay gian doan giao thong thiy, can kiét ngudn
nuoc, suy thoai moi treong nudce.

Gia tang nhu cau vé nudc, st dung nudc con
lang phi, tong nhu cau nudc hang ndm hién nay vao
khoang 101 ty m®/nam, du bao dén nam 2030 can
khoang 111 ty m®/nam; nhu cau nudc cho nganh
nong nghiép van chiém ty trong lom, tuyét doi
khoang 83 - 85%, sinh hoat 2-3%, cong nghiép 5-6%,
moi truong 8-9%. Téng luong nudce can vao nam 2045
vao khoang 130 ty m®/nam véi ty trong 16n hon cho
cong nghiép, sinh hoat va dich vu, tuy nhién néng
nghiép van 1a nganh st dung nhiéu nuéc, chiém wu
thé trong twong lai. Viing déng bang song Ctru Long
noi san xuat 50% leong lua gao ctia Viét Nam voi tinh
trang thiéu nuoc co thé dit ra moi de doa dén an
ninh luong thuc quéc gia. Ap luc gia tang nhu ciu st
dung nuéc 1am ndy sinh tranh chdp va xung dot
trong khai thac, stt dung va bao vé nguon nudc, thé
hién & nhiéu cép do, hinh thitc va quy moé khac nhau,
ttr cap vung, quoc gia, dén cap luu vuc, dia phuong va
gitta cac nganh st dung nuoc, trong khi co ché phoi
hop, diéu phoi chua hiéu qua, nhu: gitta chong li voi
phat dién; phat dién voi cap nudc cho ha du; xa nuoc
thai vao nguén nudc, hé thong cong trinh thay loi...
lam ting nguy co thiéu nuoc, ngap lut, ung, 6 nhiém
moi treong nudc.

3.3.3. Nguyén nhan cua han ché, ton tai

Viét Nam nam trong khu vuc nhiét déi gié6 mua,
mic du luong mua trung binh nhiéu nam trén toan
lanh thé vao khoang 1.940 mm/nam nhung do anh
hudéng ctia dia hinh d6i nui, luong mua phan bo
khong déu trén ca nuodc va bién déi manh theo thoi
gian da va dang tac dong lon dén trir luong va phan
b6 tai nguyén nudc & Viet Nam [12]. Néu chi xét
luong nudc san sinh trén lanh thé thi Viet Nam xép
vao nhom qudc gia c6 nguy co cao mat an ninh
ngudn nudc (dung th 28 trén 49 quoc gia thanh vién
ADB; tht 9 trén 11 qudc gia khu vieec Pong Nam A)
[13].

Gia tang rti ro thién tai lién quan dén nudc, theo
béo céo ctia Uy ban lien Chinh pht vé bién ddi khi
hau, Viét Nam la moét trong nam quoc gia trén thé
gioi chiu tac dong manh nhat ctia bién d6i khi hau va
nuoc bién dang. Thuc té nhitng nam gan day, do tac
dong ctia bién déi khi hau, tinh trang ning néng kéo
dai, mua it dan dén han han, xAm nhap man dién ra
ngay cang nghiém trong, dién hinh la cac dot han
han, xdm nhap man lich st nam 2015-2016 va 2019-
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2020 tai vuing déng bang song Cttu Long. Tinh trang
ha thdp muc nudc dudi dat khong thé phuc héi 1a
mot trong nhitng tdc nhan gay ra sut lun bé mat,
d4ang lo ngai nhat la vung dong bang song Ctru Long.
Hau hét c4c tinh, thanh phé déu bi anh hudng béi 1a,
bao. La 16n va la lich st lién ti€p xuat hién tai cac
ving, mién trén pham vi ca nuodc, dién hinh 1a nam
1996, 2002, 2015 & Bac bo; nam 1999, 2000, 2003,
2007, 2009, 2010, 2011, 2016, 2017, 2020 & Trung bo
va nam 2000, 2001, 2002, 2011 & Nam bo. Dién bién
sat 10 bo song, x6i 1o bo bién ngay cang nghiém
trong trong ca mua khé va mua mua, dac biét tai
déng bang song Cttu Long, dai ven bién mién Trung.
Theo théng ké trong vong 20 nam qua, trung binh
moi nam thién tai tai Viet Nam lam gan 400 nguoi
chét, mat tich, thiét hai vé kinh té khoang 1,0 - 1,5%
GDP, anh hudng nghiém trong dén moi truong, kinh
té - xa hoi, an ninh, quoc phong, phat trién bén ving
ctia dat nudc.

Mot bo phan nguoi dan chua nhan thuc day da
vé bao vé nguodn nuoc, st dung tiét kiém, hop ly nuoc
va tam quan trong cta nudc sach doi voi stc khoe
con nguoi. Viéc xit phat va thuc thi cac ché tai trong
bao ve, phong, chong 6 nhiém ngudn nuwoc, lang phi
nuoc chua duoc thuc hién nghiém, mitc x phat chua
du stc ran de dé khong tai pham cac hanh vi vi
pham.

Thé ché, chinh sach chua dong bo, ngudén nudc
dang duoc nhiéu Bo, nganh cluing tham gia quan ly,
trong khi co ché phoi hop gitta cac Bo, nganh trong
quan ly, khai thac str dung nuoc con c6 mat han ché,
hiéu qua chua cao, ché tai xt ly cac hanh vi vi pham
chua nghiém. Quan ly tdng hop nguén nudc chua dat
duoc két qua nhu mong mudn, qua trién khai cac
budc danh gia, xay dung chién lugc, quy hoach, dau
tu xay dung, van hanh khai thac, giam sat. Cong tac
quy hoach dong bo két cau ha tang con cham, chua
thong nhat. T4 chic Iuu vue song hoat dong con han
ché, chu yéu 1a t6 chitc cac cudc hop, chia sé thong
tin.

Chua chu trong kinh té nuodc, huy dong ngudn
luc xa hoi con han ché, nguon luc cha yéu dé dam
bdo an ninh ngudén nuéc va an toan dap, ho chia
nudce phu thuoc vao ngan sach nha nuéc. Co ché thu
hut va huy dong nguén luc tir cac thanh phan kinh té
chua d hap dan, chi thu hat duoc mot s6 mang, linh
vuc c6 kha nang mang lai loi nhuan cho nha dau tu
nhu thay dién, cdp nudéc sinh hoat do thi - cong

nghiép, khu dan cu tip trung néng thén. Nguyén
nhan chu yéu 1a do chua c6 cong cu va co ché tiép
can nudc theo huong kinh té€, coi nudc 1a hang hoa,
dam béo tinh dung, tinh du; thiéu co ché vé gia, bu
gia va chia sé rui ro, loi ich thoa dang gitta Nha nuéc
va nha dau tu khi dau te vao cac dich vu vé nuéc
mang lai loi nhuan thép.

4. MOT SO GIAI PHAP BAO DAM AN NINH NGUGN NUGC VA AN
TOAN BAP, HO CHUA NUGC

Nhan dinh vai tro, tAm quan trong ctia bao dam
an ninh nguén nudc va an toan dap, ho chira nuoc doi
voi phat trién dat nudc, can ctr dé xuat, bao cdo ctia
Quoc hoi, Chinh phd, sau khi nghe Ban can su dang
Bo Nong nghiép va PTNT bao cao Dé an bao dam an
ninh nguon nudc va an toan dap, hé chia nuéc dén
nam 2030, tAm nhin dén nam 2045 va y kién cta cac
co quan cé lién quan, ngay 23/6/2022, B6 Chinh tri
da co Két luan so 36 - KL/TW vé Bao dam an ninh
nguodn nudc va an toan dap, ho chira nuoc dén nam
2030, tam nhin dén nam 2045 dat ra muc tiéu cho cac
giai doan, la: (i) Bao dam so6 luong, chat luong nudc
phuc vu dan sinh trong moi tinh huéng; (ii) Pap tng
nhu cau stt dung nuoéc cho san xuat, kinh doanh cta
cac nganh, linh vuc, dac biét 1a cac nganh kinh té
quan trong, thiét yéu; (iii) Moi nguoi dan, moi doi
tuong duoc ti€p can, st dung nudc cong bang, hop
ly, (iv) Chu dong tich trit, diéu hoa nguén nuoc, khai
thac, stt dung hiéu qua di doi véi bao dam an toan
dap, hd chia nuoc; (v) Ung phé hiéu qua voi cac
tham hoa, thién tai lien quan dén nuoc, thich tmg véi
bién ddi khi hau; (vi) Bao vé méi truong, khac phuc
tinh trang suy thodi, can kiét, 6 nhiém nguén nuéc.

Nhim dat dugc cac muc tiéu cho cac giai doan
phat trién, Két luan s6 36 - KL/TW dua ra 9 nhiém vu
va gidi phap cht yéu, vé: nang cao nhan thic vé tam
quan trong bao ddm an ninh nguén nuodc va an toan
dap, ho chita nudc trong tinh hinh méi; hoan thién
thé ché, chinh sach, nang cao hiéu luc, hiéu qua
quan ly nha nudc vé bao dam an ninh nguén nuéc va
an toan dap, ho chtra nudc; nang cao chat luong cong
tac quy hoach thuy loi, tai nguyén nuoc va diéu tra co
ban, danh gia trit luong ngudn nudc; chu dong tich
trir, diéu hoa, phan phoi nguén nudc, dap tmg yéu
cau st dung nudc phuc vu dan sinh va phat trién
kinh té - xa hoi; nang cao chat luong, hiéu qua quan
ly, van hanh, bdo dam an toan dap, ho chta nudc;
phong, chong, giam thiéu tac dong bat loi do thién tai
lien quan dén nudc va bién déi khi hau; nghién ctru,
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phat trién, tng dung khoa hoc va cong nghé, chuyén
dé6i so trong bao dam an ninh nguén nuéc, an toan
dap, hé chtra nuwoc; ting cuong bao vé moi truong,
bdo vé nguodn sinh thuy, phong, chéng 6 nhiém, suy
thodi, can kiét nguon nuoc; ddy manh hop tac quoc té
vé bao dam an ninh nguon nudc.

bong thoi Bo Chinh tri chi dao tinh uy, thanh
uy, ban dang, ban can sy dang, dang doan, dang uy
truc thuoc Trung wong t6 chirc hoc tap, quan triét,
xay dung chuong trinh, ké hoach hanh dong dé thuc
hién két luan; cu thé hoa cac noi dung vé bao dam an
ninh nguén nuoc, an toan dap, ho chita nuoc trong
cac quy hoach, ké hoach phat trién nganh, linh vuc,
dia phuong phu hop véi chitc niang, nhiém vu duoc
giao.

5. KET LUAN

Bién do6i khi hau kéo theo cac hién tuong thoi
tiét cuc doan, han han, thiéu nudc, 1a, ngap lut xay ra
thuong xuyén ¢ nhiéu viung trén thé gisi sé lam cho
viec ddm bao nguén nudc cho san xudt, sinh hoat
ngay cang kho khan. Bdo ddm nguon nudc cho phat
trién da va dang tré thanh van dé toan cau, co tac
dong dén 6n dinh, phat trién bén ving ctia moi quéc
gia.

O Viet Nam, Trung uong Pang, Bo Chinh tri déu
khang dinh tdm quan trong ctia bdo dam an ninh
ngudn nudc, an toan dap, ho chira nudc trong timng
thoi ky phat trién; Bao cao chinh tri ctia Ban chap
hanh Trung wong Pang khoa XI trinh DPai hoi dai
biéu toan quoc lan th XII cha Pang da du bao
nhitg van dé toan cau nhu an ninh nguén nuéc cd
nhiéu dién bién phuc tap. Bén canh nhimg két qua
dat duoc nhu hé thong phap luat, chinh sach tiép tuc
duoc hoan thién; co cdu té chitc bo may quan ly nha
nudc co ban dong bo tir Trung wong dén dia phuong;
cong tac chi dao, diéu hanh tich trx, diéu tiét, phan
b6 nguén nudc va phong, chong thién tai c6 nhiéu
két qua tich cuc, thi van dé quan ly nganh nudc van
con boc 10 cac han ché, ton tai va doi mat voi nhiéu
kho khan, thach thitc vé bdo dam an ninh nguén
nudc, an toan dap, hd chira nudc.

Két luan s6 36 - KL/TW ctia Bo Chinh tri vé Bao
dam an ninh ngudén nu6c va an toan dap, ho chua
nuéc dén nam 2030, tam nhin dén 2045 ban hanh
ngay 23/6/2022 da thé hién tam nhin st ménh doi
voi st phat trién ctia dat nudc trong hién tai va teong
lai. D€ dat duoc nhitng muc tiéu caa Két luan so 36 -

KL/TW dé ra, can co6 su vao cudc cta ca hé thong
chinh tri voi quyét tam cao, nd luc 16n, hanh dong
quyét liet, hiéu qua, trong do co vai trd quan trong
ctia nganh nong nghiép va phat trién nong thon noi
chung va linh viee thity loi néi riéng.
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ENSURING WATER SOURCE SECURITY AND SAFETY OF DAMS,
RESERVOIRS - REALITY IN VIETNAM
Nguyen Van Tinh, Le Hung Nam, Nguyen Duc Viet, Nguyen Van Thanh
Summary

Water is life, plays a particularly important role in socio-economic development of each country, but is a
finite and vulnerable resource. Ensuring water source for development has become a global issue, many
countries over the world put water source security in the priority issue group at their national and river
basin levels. Considering the role and importance of ensuring water source security and safety of dams,
reservoirs for the country development, the Politburo has issued Conclusion No. 36 - KL/TW dated june 23,
2022 on ensuring water source security and safety of dams, reservoirs by 2030 with a vision to 2045, set
goals, tasks and solutions for assuring the quantity and quality of water to serve people’s livelihood in all
circumstances; meeting the water demand for production and business of all sectors and fields; proactively
storing, regulating, and effectively exploiting, using water source along with ensuring safety of dams and
reservoirs; effectively responding to water-related disasters and catastrophes, adapting to climate change;
and protecting environment, overcoming water source degradation, exhaustion and pollution.

Keywords: Global issues, water source security, hydraulic works, dam safety.
Nguoi phan bién: PGS.TS. L Quang Vinh
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Ngay thong qua phan bién: 20/6/2022
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CAP NUOGC SACH \ONG THON BAM BAO AN NINH
NGUON NUOC, GOP PHAN XAY DUNG NONG THON MO1

TOM TAT

Lwong Van Anh!

Phat trién kinh té - xa hoi tai khu viec nong thon gan két voi cap nudce sach nong thon (CNSNT) 1a muc tiéu
va ciing la déng bo ha tang thiét yéu dam bao phat trién bén vitng. CNSNT dong bo trong xay dung nong
thon méi, ddm bao an ninh ngudn nudc dap tmg thuc tién. Ding triedc nhitng thach thic mang tinh thoi su
va lau dai, cap nuéc sach phuc vu dan sinh khu vuc nong thon can cé su chuyén bién mang tinh buéc ngoat
dé d@am bao cip nudc an toan va nang cao ty lé nguoi dan nong thon dugc cip nudc dat quy chuin. Bai bao
nay téng quan CNSNT, dé xuat mot s6 giai phap thuc hién phat trién CNSNT thoi gian t6i trong nhiing co
hoi va thach thic mang tinh truyén théng va phi truyén thong.

Tte khéa: Nudce sach, néng thon, an ninh nguon nudc, chién lioc, nong thon mdi, cap nudce an toan.

1. BAT VAN BE

Dan s6 song tai nong thon chiém dén 65% dan so
ca nuéc, do vay, cong tac CNSNT la cong viéc
thuong xuyén, cip bach cta toan xa hoi. Dén nay,
bang va Nha nuoc da co nhiéu co ché, chinh sach,
phap luat lién quan dén nudc sach nong thon, gan
day nhat phai ké dén Quyét dinh s6 1978/QD - TTg
[1]; Nghi dinh s6 43/2022/ND - CP [2]; Két luan so
36 - KL/TW [3]; Nghi dinh s6 150/2020/ND - CP [4];
Thong tu s6 41/2018/TT - BYT [5]...

Téng quan va danh gia vé CNSNT 1a noi dung
quan trong, can thiét gop phan dua ra cac dé xuat,
kién nghi kip thoi thac ddy phat trién cip nudc sach
dén nguoi dan trong qua trinh thuc hién Muc tiéu
thién nién ky ma Chinh pha Viet Nam da cam két voi
cong dong quoc té, ddm bao an sinh, xa hoi cho
nguoi dan nong thon va gép phan phat trién déng bo
kinh té - xa hoi dat nuoc.

2. HIEN TRANG CNSNT

2.1. Vé ty le cap nudc

Tinh dén hét nam 2020, ty 1é nguoi dan nong
thon duwoc st dung nuéc hop vé sinh dat 89,5%, trong
d6 hon 51% dan s6 nong thon (khoang hon 33 trieu
nguoi) st dung nuodc sach dat quy chuan ctia Bo Y té
QCVN 02: 2009/BYT. Theo loai hinh, c6 khoang 44%
dan s6 nong thon (hon 28,5 triéu nguoi) duoc cap
nuodc tir cong trinh cap nuoc tap trung, 56% dan so
nong thon (36,3 trieu nguoi) duoc cap nudc tir cong
trinh cap nudc quy mo ho gia dinh nhw giéng khoan,

! Téng cuc Thuy loi

giéng dao, bé chua, lu... voi khoang 6,9 triéu nguoi
duoc ti€p can voi nudc sach dat quy chuin (chiém
10% tong dan s6 nong thon). Theo tong hop bao cao
cta cac dia phuong, toan quoc hién c6 16.573 cong
trinh cap nudc tap trung nong thon, két qua duoc thé
hién & bang 1.

Béng 1. Téng hop tinh hinh hoat déng cong trinh cdp

nuéc tip trung néng thon
~ 9 A 0
Tinh hinh hoat | >0 1on8 | Tyle%so
TT don cong voi tong so
ong trinh cong trinh
| Hoatdong ben 5.489 33,1
vimg
o |Hoatdongtuong | o/, 35,3
doi bén viing
3 H~oat dong kém bén 9814 17
vimg
4 | Khong hoat dong 2.423 14,6
Téng cong 16.573 100

Ghi chu: Phan 4 nhom theo Quyét dinh so
4826/QD - BNN - TCTL [6].

Bang 1 cho thdy, cac cong trinh cidp nuoc tap
trung hoat dong bén vimng va tuong doi bén vimg
chiém 68,4%, tap trung cht yéu tai dong bang song
Héng (DBSH), Dong Nam bo, déng bang song Ctru
Long (®BSCL). DPay la cac ving co6 diéu kién thuan
loi vé phat trién cap nudc do nhu cau dung nudc va
kha nang chi tra tién nudc sach ctia ngudi dan cao,
trinh d0 quan ly, van hanh cong trinh cdp nudc
chuyén nghiép tir khéi tw nhan, doanh nghiép va
don vi su nghiép cong (Trung tAm Nudc sach va Ve
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sinh méi truomg néng théon (VSMTNT) tinh). Cu
thé, ving PBSH hién c6 66% s6 cong trinh 1a do cac
doanh nghiép, t nhan quan 1y, khai thac, van hanh,
ving Pong Nam bo va DPBSCL c¢6 38% s6 cong trinh
la do Trung tdm Nudc sach va VSMTNT quan ly,
van hanh.

Cac cong trinh cap nuoc tap trung hoat dong kém
bén vimg va khong hoat dong chiém 31,6%, chti yéu la
cac cong trinh c6 quy mo cong sudt nhé dudi 50
m®/ngay dém, cap nudc cho 1,5% dan s6 nong thon
(khoang 1 triéu nguoi). Nhitng cong trinh nay cht yéu
do cong déng quan ly va tap trung tai ving mién nui
phia Bic (35%), Bac Trung bo (35%), Nam Trung bo
(44%), Tay Nguyén (48%). Pay 1a cac viung co diéu
kién kho khan vé vi tri dia ly, kinh té - xa hoi, nhan
thirc ctia nguoi dan vé nudc sach con han ché, tién
nudc thu duoe khong @ dé bu ddp chi phi quan ly,
van hanh cong trinh dan dén cong trinh hoat dong
kém hiéu qua. Bén canh d6, mo hinh Uy ban nhan
dan xa, Hop tac x4 va cong dong tr quan ly chua phat
huy hiéu qua do nhin su quan ly van hanh thiéu
chuyén mén, nghiép vu.

2.2. Vé nguédn lec dau tu cip nudc ndong thon

- Trudée nam 1999: Chinh pha thanh 1ap Uy ban
Quoc gia vé nudc uong va vé sinh moi truong nham
giam thiéu nhimg van dé lién quan truc tiép dén stc
khoé con nguoi, dic biét 1a tré em. Quy Nhi dong
Lien Hop Quéc (Unicef) bat dau hd tro phat trién
Chuong trinh cdp nudéc nong thon Viet Nam (nam
1982), hinh thanh va dat nén tdng dau tién cho linh
vuc cap nuoc sinh hoat va VSMTNT. Nhitng nam
dau, gidi phap cidp nudc bang cic cong nghé don
gian, gia thanh thap nhu: lu, bé chtta nudc, giéng
khoan lap bom tay, giéng dao cai tao; sau do thay déi
dan sang cac cong trinh cidp nuéc tap trung, noi
mang. Giai doan nay, cap nudc nong thon ting nhanh,
ttr 32% nguoi dan nong thon duoc tiép can téi ngudn
nudc hop vé sinh nam 1999 dén cudi nam 2005 ty lé
nay da dat 62%, vuot 2% so voi muc tieu dé ra.

- Ttr nam 2000 dén nam 2015: Chién luoc Quoc
gia vé cap nuoc sach va vé sinh nong thon dén nam
2020 duoc Tha tuong Chinh pht phé duyeét tai Quyét
dinh s6 104/2000/QD-TTg [7]. Giai doan nay, nguén
luc dau tu cho cap nudce va vé sinh nong thon ting
truong dang ké, bén canh nguén ngan sach nha nuoc
taing 10%/nam con long ghép cua cac chuong trinh
lien quan, su hé tro cta cac t6 chic quoc té va 3 nha
tai tro DANIDA, AusAID, Ha Lan thuc hién theo

phuong thirc hoa dong ngan sach. Cing & giai doan
nay, loai hinh c4p nudc tap trung phat trién manh, han
ché phat trién cap nudc nho 18, dac biét 1a loai hinh
giéng khoan khong dung quy trinh ky thuat.

- Giai doan 2011- 2015: Xu huong cidp nuéc
chuyén nhanh sang nhu cau stt dung nuéc sach tir
cong trinh cdp nudc tap trung. Hinh thanh nhing
cong trinh c4p nudc tap trung theo quy moé 16n (co
cong suat >1.000 m®/ngay dem), cong nghe xit ly
nuoc hién dai, ddm bao cung cdp nudéc dat quy
chuén. Su thay d6i 16n nay da thuac ddy nhu cau st
dung nuoc sach trong cong dong va mirc do tieu thu
nuoc sach tir cong trinh cdp nudc tip trung nong
thon ting nhanh dang ké.

Tir nam 1999 dén 2015: toan xa hoi da huy dong
duoc 112.000 ty dong dau tu vao linh vuc cap nudc
sach va VSMTNT, trong d6 ngin sach nha nuéc hon
64.000 ty dong.

Tt nam 2016, viéc thuc hien Chién luoc Quoc gia
vé cap nudc sach va vé sinh nong thon dén nam 2020
duoc long ghép trong Chuong trinh Muc tiéu Quoc
gia xay dung nong thon moi. Tinh dén hét thang 10
nam 2019 da c6 5.835 xa (chiém ty lé 65,5%) dat tieu
chi vé Moi truong va An toan vé sinh thuc phdm (tieu
chi 17) trong d6 c6 cap nudc nong thon. Toan xa hoi
da huy dong duoc khoang 48.000 ty dong dau tu cap
nudc sach va vé sinh néng thon (thuc hién tiéu chi 17
vé moi truong), gép phan nang ty lé nguoi dan duoc
st dung nudc hop vé sinh tir 86,5% nam 2016 lén
88,5% nam 2020, trong d6 ty 1&é nguoi dan duoc sit
dung nuoc sach dat quy chuén 1a 51%.

Theo bao céo tém tat chinh sach vé nudc sach va
vé sinh moéi truong tai Viet Nam ctia UNICEF, thang
2 nam 2020, nguon tai tro trong linh vuc nudc sach va
vé sinh tai Viet Nam c6 mot s6 danh gia sau:

- Xu huéng chi cho nudc sach va vé sinh tir nam
2016 dén nam 2018, tong chi cho cac hoat dong co
ban lién quan dén nudc sach va vé sinh tai Viet Nam
da giam 30%, tir 46.778.947 triéu dong (2,016 7 do la
My) nam 2016 xudéng con 32.423.311 trieu dong
(1,397 ty @6 la My) nam 2018 (Hinh 1). Trong cling
ky, tong chi vé nudc sach va vé sinh binh quan dau
nguoi (tr tit cd cac nguon) da gidm tir 495.308
déng/nguoi (21,3 @6 la My/ngudi) nam 2016 xuéng
con 334.385 @6 la My/nguoi (14,4 d6 la My/nguoi)
nam 2018. Nhin chung, t6ng chi cho nudc sach va vé
sinh da giam tir 1% nam 2016 xu6ng con 0,68% nam
2017 va 0,56% GDP nam 2018 (Hinh 2). Trong cac
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cudc thao luan nhém tip trung véi cac nha quan ly
cap tinh, viéc thiéu cac tiéu chi va muc tiéu cu thé dé
phan bé ngan sach nudc sach va vé sinh duoc cho 1a
thach thic chinh trong viéc duy tri ngudén von cho
nudc sach va vé sinh. Tir nam 2016, nguon von cho
nuoc sach va vé sinh da duoc léong ghép trong
Chuong trinh Muc tiéu Quoc gia xay dung nong thon
moi giai doan 2016-2020 va Chuong trinh Muc tiéu
Quoc gia giam nghéo bén vitng giai doan 2016 - 2020.
Tuy nhién, chua c6 tiéu chi va muc tiéu cu thé dé
phan bé ngan sach cho nuéc sach va vé sinh trong
cac chuong trinh nay, ngoai ra con chua dé cap dén
tiéu chi dé phan bé cong bang.

16,778,047

J4 684673

Hinh 1. Chi tiéu vé nudc sach va vé sinh giai doan
2016 - 2018 (trieu dong)
Nguon: UNICEF (2019) ddnh gid nhanh vé tai
chinh cong cho Iinh virc nude sach va vé sinh tai Viét
Nam [8]

fdau ngudl/nam

2017 2018

s TEng chi tiéu cho NS-VSMT/diu ngudi
—Téng chi tidu clha Chinh phi cho NS-VSMT/téng chi tidu cda Chinh phi

Téng chi tidu cho NS-VSMT/GDP

Hinh 2. Chi NSNN vé nudc sach va vé sinh
theo dau nguoi (VND)
Nguon: UNICEF (2019) ddnh gid nhanh vé tai
chinh cong cho Iinh vic nudc sach va vé sinh tai Viét
Nam [8]

- Cau trac chi vé nudc sach va vé sinh: cac dich
vu lién quan dén vé sinh moi truong trong cac he
théng 1on (cht yéu 1a hé thong thoat nudc va xit ly
nuoc thai do thi) da nhan dwoc khoan dau tu 16n nhat
voi 59,07% tong chi ngan sach nha nudc vé nuoc sach
va vé sinh cung voi ngudn von bg sung tir cac t6 chirc
quoc té. Chi cho cac dich vu vé sinh cong cong khac
chiém 15,07%, tiép theo 1a cip nudc sach chiém
7,76%, cap nuoc udéng co ban chiém 7,65%, vé sinh co
ban (tai ho gia dinh) chiém 6,05% va cac dich vu ho
tro (dao tao va huong dan) chiém 4,09%. Chi cho viéc
thuc déy vé sinh ca nhan va rira tay dugc bao céo 1a
rat thap, 1an luot & muc 0,01% va 0,02% trong tong chi
vé nudc sach va vé sinh.

Dfeh v v gink mi nudng
quat bl thing kin, S0

Hinh 3. Chi tiéu cho nuéc sach va vé sinh
theo hang muc (2016 - 2018)

- Tinh cong biang trong phan bé ngan sach vé
nudc sach va vé sinh: mac du chi vé nuéc sach va vé
sinh giam dang ké trong nhing nam gan day, Chinh
phtt van duy tri nd luc dé ddm bao cong bang trong
viéc dam bao ti€p can cac dich vu nudc sach va vé
sinh. Hinh 4 cho thdy, ty & chi ngan sach nha nuéc
vé nuoc sach va vé sinh phan bé cho cac tinh mién
nui da tang gap 3 lan, tir 8% nam 2016 lén 25% nam
2018, trong khi ty lé chi ngan sach nha nudc vé nuoc
sach va vé sinh cho cac khu vuc nghéo ting lén mirc
35% nam 2018, so va6i ty 1& 4% nam 2016. Tuong tu,
téng chi vé nudc sach va vé sinh cho nguoi nghéo tir
tat ca cac nguon da tang tir 12% nam 2016 léen 47%
nam 2018, trong khi téng chi vé nudc sach va vé sinh
cho khu vuc mién nui ting tir 7% nam 2016 lén 24%
nam 2018. Tuy nhién, phan tich chi tiét vé téng chi
cho nudc sach va vé sinh nam 2018 chi ra rang, 52,1%
tong chi dugc phan bo cho hoat dong vé sinh moi
truong trong cac hé thong 16n, ti€p theo 1a cap nuoc
trong cac he thong lon (14,8%), trong khi hoat dong
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dich vu cip nudc va vé sinh co ban, tang cuong vé
sinh ¢4 nhan va rtra tay chi chiém 11,31%.

- Cac phuong thiec tai trg trong linh vigc nuéc
sach va vé sinh: ttr nam 2016 - 2018, ngan sach nha
nudc la nguodn tai tro chinh cho cac dich vu nuoc
sach va vé sinh. Hinh 5 cho thiy, phan 16n chi vé
nudc sach va vé sinh (85,96%) la tir ngan sach nha
nudc, bao gdbm 47,24% tir nguén thu ngan sach nha
nuoc, 20,49% tir cac khoan phai hoan tra ctia Chinh
phu (cac khoéan vay va trai phiéu) va 18,23% tir cac
khoan khong phai hoan tra ctia Chinh phu (tai tro va
nguon von ODA). Diéu nay phan 4nh nudc ta 1a mot
quoc gia c6 thu nhap trung binh thap ké tir nam
2012, cac nguon tai chinh chuyén tir nguén tai tro
quéc té sang nguon thu ngan sach nha nudc va cac
khoan no phai tra. Do vay can c6 cac phuong thirc tai
chinh hén hop dé dat duoc muc tieu PTBV vé nuoc
sach va vé sinh.

= I

Al

Hinh 4. Tinh cong bing trong phan b3 ngin sach vé
nuéc sach va vé sinh

]

|
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Hinh 5. Chi cho nudc sach va vé sinh
theo ngudn tai tro
Nguon: UNICEF (2019) ddnh gid nhanh vé tii
chinh céng cho linh virc nuoc sach va vé sinh tai Viét
Nam [8]
- Khoang cach tai chinh trong viéc thuc hién cac
muc tiéu PTBV vé nuoc sach va vé sinh can chi 0,5%

GDP hang nam cho cadp nuéc sach dé thuc hién cac
muc tieu PTBV, cu thé vé nudc sach da duoc dé ra.
Trong nhitng nam gin day, khu vuc te nhan ngay
cang duoc khuyén khich tham gia linh vuc cdp nudc
(thong qua c6 phan hoéa), dic biét 1a & nhitng khu
vuc c6 mat do dan so cao, thong qua hé tro tiép can
dat dai va tro cap vay von vu dai. Kho khan 16n nhat
van la viéc cap nuoc sach & cac ving sau, ving xa,
day 1a nhitng dia ban van tiép tuc can hé tro ctia Nha
nuoc, cac nha tai tro, trong khi chi phi bao tri cao va
van tiép tuc tang.

Bo Nong nghiép va PTNT dang trién khai hai du
an dau te cong trung han giai doan 2021-2025 vé
nudc sach néng thén cho hai viing khé khan va anh
hudéng ctia han han, xdm nhap man. Cu thé, du an tai
3 tinh mién nui phia Bac (Ha Giang, Cao Bang, Lai
Chau) va du an tai 7 tinh DPBSCL (Bén Tre, Tra Vinh,
Séc Trang, Bac Liéu, Ca Mau, Kién Giang va Dong
Thap) vé6i téng kinh phi khoang gan 1.500 ty dong,
nham giai quyét cap nudc sinh hoat cho cac ving dic
biet kho khian vé ngudén nuoc, thudng xuyén anh
hudng ctia han han, xAm nhap man va nguén nuodc
ngam 6 nhiém. Pong thoi, Thi twéng Chinh phu phé
duyét Chuong trinh Bao vé méi truong va nudc sach
nong thon thuoc Chuong trinh Muc tieu Quoc gia
xay dung noéng thon méi, theo do, chi tieu nudc sach
trong nong thon moi ti€p tuc duoc quan tam, dac biét
& nhitng khu viee khé khan, viing sau, vung xa, bién
gioi, hai dao...

2.3. V& chat lugng nudc va cap nudc an toan
2.3.1 Vé chat lrong nuoc diu nguon

Theo s6 liéu thong ke, cac cong trinh cip nudc
sinh hoat nong thon st dung 76,4% nguon nudc mat
va 23,6% nguon nuoc dudi dat. Tuy nhién, do tac
dong cta bién ddi khi hau va su phat trién cta kinh
té - xa hoi, nguén nuoc duoi dat ngay cang khan
hiém trong khi nguén nudc mét c6 nguy co 6 nhiém
cao, chat luvong nudc khong 6n dinh, can kiét & mot
s6 noi, nhiéu nguon nudc mat duoc st dung da muc
tiéu (trong trot, chan nudi, san xuat, sinh hoat) dan
toi c6 tranh chédp vé st dung nguén nudc giy anh
huong t6i nguon nudc ciap cho cac cong trinh cip
nudce sinh hoat.

Bén canh do, thuc trang vé nguén nudc dau vao
cho thdy, gan 2/3 luong nudc ctia nuéc ta 1a nguon
nudc ngoai lai; ngudon nudc phan bo khong can doi
gitta cic vung, cac luu vuc séng; tai nguyén nudéc
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phan bo khong déu theo thoi gian trong nam va
khong déu gitta cac nam. Luong nudc trong 3 - 5
thang mua li chiém t6i 70 - 80%, trong khi 7 - 9 thang
mua kiét chi cé 20 - 30% luong nudc ca nam. Phan bo
luong nudc gitta cac nam ciing bién ddi rat 16n, trung
binh ctt 100 nam c6 5 nam luwong nuoc chi bing
khoang 70 - 75% lwong nuéc trung binh.

Nhu cau nuéc gia ting trong khi ngudén nuéc
dang bi suy giam, dac biét 1a trong mua kho. Hién
nay, mot sO luu vuc song da bi khai thac qua muc,
nhat la trong mua kho, dan toi canh tranh, mau thuin
trong stt dung nudc ngay cang ting. Mot s6 khu vuc,
nguoén nudc dudi dat ciing bi khai thac qua mic. Muc
nuoc dudi dat & mot s6 khu vuce bi suy gidm lién tuc
va chua c6 dau hiéu héi phuc. Ving déng bang Bac
bo da hinh thanh 3 phéu ha thap muc nudc 16n dén
2.900 km? c6 mot s6 noi toc do ha thap toi 0,8
m/nam. Viing PBSCL da hinh thanh 2 phéu ha thap
muc nudc 16n tai khu vue thanh phé H6 Chi Minh va
ban dao Ca Mau.

Tinh trang 6 nhiém nguon nudc ting ca vé mirc
do, quy mo, nhiéu noi c6 nuwéc nhung khong thé sir
dung do 6 nhiém. Ngudn nudc mat & hau hét cac khu
vuc san xuat nong nghiép, gan khu dan cu, do thi, khu
cong nghiép, lang nghé déu bi 6 nhiém, nhiéu noi 6
nhiém nghiém trong nhu luu vuc song Nhué - Day,
song Cau va song Dong Nai - Sai Gon.

Rimg dau nguon suy giam, chat luong rimg kém
lam gidm nguén sinh thdy la moét trong nhimg
nguyén nhan chinh lam cho nguén nuéc can kiét,
thiéu nudc trong mua kho va gia ting la ong, 1 quét,
sat 1& dat trong mua mua.

Bién d6i khi hau va nuéc bién dang, xam nhap
min tac dong manh mé, sau sac toi tai nguyén nudc.
Trong nhitng nim qua, cac hién tuong bat thuong
cta khi hau, thoi tiét da xay ra lién tuc. Mua kho
ngay cang kéo dai, han han gay thiéu nudc xay ra
trén dién rong lién tuc trong mua khoé cac nam tir
2008 dén nay, khong chi xay ra & khu vuc mién
Trung, Tay Nguyén, mién nui phia Bac ma ngay ca &
viung DBSCL. Vao muia mua, muea, li ting lén & tat ca
cac vung trong ca nuoc tu 2,3 - 5,4%; luong nudc mua
kho & nhiéu vung tir Bac Trung bo dén DBSCL bi
suy giam tir 2,3% dén l6n nhat 16% & ving Nam
Trung b, noi dang thiéu nudc nhat.

Tinh trang nguén nudc 6 nhiém vi sinh tai cac
ho treo cap nudc sinh hoat nong thon tai 4 huyén

viung cao nui da tinh Ha Giang (Pong Van, Méo Vac,
Yén Minh va Quan Ba), nudc trong hé d6i mau thanh
xanh luc, réu tdo ndi vang bé mat vao mua kho.
Nguyén nhan la do dong chay khong luu thong,
nguoédn nudc thu vé ho 1a nuée mua chay tran bé mat
cuon theo can ban.

Trong nhing nam t6i sé con nhiéu thach thiec,
cang thang vé nguén nuoc tiép tuc tic dong lon toi
phat trién kinh té - xa hoi trong boi canh nhu cau gia
tang. Thuc té cho thdy, nam 2020 1la nam han man
lich st, 16n nhat tr truéc dén nay & DPBSCL vi dén
som hon 1 thang so v6i nhiéu nam lai xAm nhiém vao
rat sau. Man xam nhap vao cac ctra song 60 - 70 km,
ca biét co ctra song vao sau dén 90 km. Miac du da du
bao dung va som, hoan toan chit dong truéc han
man, nhung van c6 khoang 60.000 ha lda giam nang
suat 30 - 70%, khoang 96.000 ho dan thiéu nudéc sach.

bén hét nam 2020, toan quoc c6 51% dan s6 nong
thon (twong duong khoang 33 triéu nguoi) duoc st
dung nudc sach dat quy chuan QCVN 02: 2009/BYT.
Tuy nhién, v6i yéu cau ngay cang cao cta chat luong
nuoc sach, con s6 nay c6 kha nang giam xudng trong
nhimg nam tiép theo. Theo quy dinh tai Thong tu s6
41/2018/TT-BYT [5], quy chuén chat luong nuoc yéu
cAu ngay cang cao, cu thé Uy ban nhan dan tinh,
thanh phé truc thudc Trung wong c6 trach nhiém ban
hanh quy chuén ky thuat dia phuong vé chat luong
nudc sach st dung cho muc dich sinh hoat bao dam
c6 hiéu luc truéc ngay 01/7/2021; truong hop chua
ban hanh duoc quy chuin ky thuat dia phuong, cac
dia phuong 4p dung xét nghiém toan bo 99 thong so
chat luong nudc sach theo Quy chuén ky thuat Quoc
gia QCVN 01-1: 2018/BYT thay vi 14 chi tiéu theo quy
chuian chat luong nudc sach quy dinh truoc day
(QCVN 02: 2009/BYT). Cho dén hién tai, phan 16n cac
dia phuong chua ban hanh duwoc quy chuédn ky thuat
dia phuong nén viéc phai ap dung xét nghiém toan bo
99 thong s6 chat luong nudc véi chi phi cao sé dan
dén kho dam bao xét nghiém chat luong nuéc dat quy
chuian. Mat khac, nang luc va nguon luc kiém soat
chat luong nuéc & nhiéu dia phuong con han ché.
Hién chi c6 khoang gan 50% Trung tam Nudc sach va
VSMTNT tinh c6 phong phan tich chat luong nu6e dat
tiéu chuédn trong khi hang nam ngan sach nha nudc
phan b6 cho hoat dong phan tich chat luong nuoc
khong di so véi nhu cau vacht yéu bo tri tir ngudn
von tu cht cta cac Trung tam Nuoc sach va VSMTNT
c6 kha nang tu chu vé tai chinh.
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2.3.2. Vé thuc hién cap nudc an toan

Ngay 9/8/2016, Thu tuéng Chinh pht ban hanh
Quyét dinh s6 1566/QD - TTg phé duyét Chuong
trinh Quoc gia ddm bao cip nudc an toan giai doan
2016 - 2025 véi muc tieu dén nam 2020, ty 1é he thong
cap nudc khu vuc nong thon duogc 1ap va thuc hién ké
hoach c4p nuoc an toan (CNAT) dat 35%, ty 1é nay sé
tang lén 50% vao nam 2025 [9]. Hau hét cac don vi
cap nuoc nong thon trén toan quoc da duoc phé bién
vé ké hoach CNAT thong qua chuong trinh dao tao
tap huan do WHO va UNICEF ho tro va thong qua
viec xay dung va phd bién tai lieu huéng dan
KHCNAT cho tat ca 63 tinh/thanh. Cac trung tam
dao tao va luc luong giang vien vé KHCNAT nong
thon cing da duoc xay dung. Khoang 10 m6 hinh
CNAT khu vuc noéng thon trong chuong trinh cua
WHO va UNICEF, 40 mo6 hinh CNAT trong chuwong
trinh do World Bank ho tro da trién khai thi diém voi
két qua kha quan. Tuy nhién, dén nay, ngoai trit mot
so tinh/thanh c6 mo hinh thi diém CNAT nhu Thai
Nguyén, Tuyén Quang, Tra Vinh, Can Tho, Binh
Thuan,... hau hét cac tinh/thanh chua trién khai
thuc hién CNAT khu vuc néng thén mot cach chinh
thic. Pén nay, s6 luong cac cong trinh cap nuoc
nong thon da ap dung va thuc hién CNAT duoc phé
duyeét tai cap tinh chiém ty lé rat khiem ton (2,2% trén
téng so cong trinh cap nuoc tap trung khu vuc nong
thon). Két qua nay cach rat xa muc tiéu dat ra trong
Ké hoach CNAT tai Quyét dinh s6 1566/QD-TTg [9]
1a 35% boi cac nguyén nhan sau:

- Bo Nong nghiép va PTNT da c6 huéng dan cu
thé vé quy trinh, noi dung cac buodc thuc hien CNAT
nong thon, tuy nhién ché tai phap ly moi dimg lai &
muc van ban huwong dan. Vi vay, S& Nong nghiép va
PTNT gap kho khan trong viéc thdm dinh va trinh
Uy ban nhan dan tinh phé duyét ké hoach CNAT
nong thon do cac don vi cap nuodc 1ap. Cac van ban
quy pham phap luat con chong chéo giita cac B9,
nganh dan dén cac cong trinh da hét khau hao tai
san khong thé thanh ly hoac stra chita va phai cho
huéng dan tir cac co quan cé tham quyén.

Cac don vi cap nudc gip kho khan trong huy
dong kinh phi thuc hién cac hoat dong dau tu, cai tao
hé thong cip nudc, mua sam thiét bi, tng dung cong
nghé thuc hién CNAT, chong that thu, that thoat
nudc sach do phan 16n cac cong trinh cap nudc cod
quy mo6 nhd, doanh thu thap; chua bé tri kinh phi
thuc hién cac hoat dong nang cao nhan thic cong

déng; dao tao, ho tro dau tu cai tao, thay thé, mua
sam trang thiét bi, thuc hién mo hinh thi diém vé
CNAT, chong that thu, that thoat nuéc sach dé nhan
rong. Hau hét cac cong trinh cép nuoc trén dia ban
cac tinh chua duoc phé duyeét diéu chinh gia nuoc.
Gia nuéc chua duoc tinh dung, tinh da, do &0, cac
don vi cap nuoc thi€u kinh phi thuc hién va duy tri ké
hoach CNAT.

- Anh huéng ctia bién d6i khi hau, dac diém dia
chat, dia hinh va thién tai mua lit kéo dai khién nhiéu
cong trinh bi xuong cap, hu hong, khong hoat dong
hoac hoat dong kém hiéu qua gay khé khan cho viéc
thuc hién CNAT.

Do anh huong cua hoat dong san xuit nong
nghiép dac biét la viéc chan tha gia suc va st dung
thudc bao vé thuc vat tai khu vuee dau nguén da tao ra
cac moi nguy hai hién hiru tiém tang cho ngudén nuoc
cap. Trong khi do, cong tac tuyén truyén, van dong
cong déng tham gia bao vé cong trinh, bao vé nguon
nuoc, st dung nudc tiét kiém, hiéu qua con han ché;
chia sé nguon nuéc gap nhiéu kho khan do su khac
biét vé nhan thic, tap quan va ngon ngir, dat biet &
cac khu vuc mién nui phia Bac va Tay Nguyén.

- Vung DBSH, Pong Nam bo 1a noi tip trung
dong dan cu, cac khu cong nghiép, cac lang nghé
dan dén khu vuc nay cé lwong nudc thai sinh hoat,
nuédc thai tir cac khu cong nghiép, nudc thai lang
nghé lon chua qua xtt Iy duoc x4 truc tiép va gian tiép
ra cac luu vuc song, nguodn 14y nuoc tho clia cac cong
trinh c4p nuodc tap trung nong gay anh huodng truc
tiép dén chat lwong nudc dau vao, dan toi kho dam
bao CNAT.

2.4. C4p nudc sinh hoat tai cac khu vuc khan
hiém, khé khin vé ngudn nudc, viing déng bao dan
toc thiéu s6 va mién ndi, viing sau, viing xa, viing bai
ngang ven bién, bién gi6i, hai dao

Tai cac vung mién nui, ving khan hiém, kho
khan vé nguon nuoc, do dic diém dia chat, dia hinh
chia cat phtc tap, dan cu phan tan, chi yéu la dong
bao dan toc thiéu so, kinh té - xa hoi phat trién chua
dong déu nén viec dam bao cap nude sinh hoat cho
mot s6 khu vuc dic thu & ving mién ndi phia Bac,
Tay Nguyeén, khu vuc bién gidi, hai dao, bai ngang
ven bién con gdp nhiéu khé khan, tré ngai nhu tai 4
huyén ving cao nui da tinh Ha Giang, vung Luc Khu,
tinh Cao Bang, ving bién giéi huyén Muong Nhé,
tinh Pién Bién,... nguon nudc rat khan hiém, nguoi
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dan thuong xuyén bi thi€u nudc sinh hoat do dia
hinh chia cat, nti d4 tai méo nén khi mua xudng,
luong nuoc tham thau it, cac song, sudi nhanh kho
can, nguodn nudc dudi dat tré nén khan hiém, nguoi
dan khong c6 nudc dung phai di xa hang chuc cay s6
dé 1ay nuéc vao mua kho.

Nguén von dau tu cdp nudc cho cac vung nay
con han ché trong khi nhu cau dau tu lon, suat dau tu
xay dung cong trinh cap nudc thuong cao hon so voi
cac khu vue khac do cong tac van chuyén thiét bi, vat
tu, diéu kién dia hinh, dia chat phtc tap. Mat khac,
do muc s6ng, thu nhap thap, nguoi dan khong c6 kha
nang dong tién stt dung nuoc dan t6i cong trinh hoat
dong thu khong du bu chi, loi nhuan gan nhu khong
c6 nén khong thu hat duoc tw nhan, doanh nghiép
tham gia dau tu.

Doi song vat chat ctia nguoi dan tai khu vuc nay
con nhiéu kho khan nén nhan thirc ctia nguoi dan vé
tam quan trong st dung nudc sach con han ché,
cong trinh cdp nuoc ho gia dinh chua dugc huéng
dan thu, xtt ly, trit nuoc an toan dung ky thuat.

2.5. Cdp nudc sinh hoat tai cac wing thuong
xuyén bi anh hudéng béi thién tai, 6 nhiém nguén
nudc

Nguon nudc cap cho nudc sach nong thon ngay
cang d6i mat voi nguy co 6 nhiém, can kiét. O nhiéu
noi, tinh trang can kiét, suy thoai nguén nuéc mait,
nuoc dudi dat do khai thac qua mirc va do han han
dang ngay cang khdoc liét, trong khi nguyén tac quan
ly téng hop ngudn nudc chua duoc thuc thi, chua gan
viéc khai thac nudc voi bao vé, quy hoach, chia sé
ngudn nudc bén vimng. Cong tac kiém soat 6 nhiém
nuwéc, ngan chan xa nudc thai sinh hoat, cong nghiép,
nong nghiép chua qua xtr ly va céac loai chat thai tir
cac hoat dong kinh té - xa hoi vao nguon nudc con
nhiéu han ché.

2.6. Co ché chinh sach trong nudc sach nong
thén

Trong thoi gian qua, Chinh phd, cac B, nganh
da ban hanh nhiéu van ban quy pham phap luat, timg
budc hoan chinh co ché, chinh sach vé cép nudc
nong thon, trong do c6 Nghi dinh s6 117/2007/NDb-
CP ngay 11/7/2007 [10], Quyét dinh so
131/2009/QD-TTg [11], Nghi dinh s6 57/2018/ND-
CP [12], Thong tu lién tich s6 37/2014/TTLT-
BNNPINT-BTC-BKHDPT [13], Thong tu s6
54/2013/TT-BTC [14].

Thoi gian gan day, ti€p tuc c6 nhimg chinh sach
vé nudc sach phuc vu sinh hoat noéng thoén nhu:
Quyét dinh s6 1978/QD-TTg [1]; Nghi dinh so6
43/2022/ND-CP [2]; Két luan s6 36-KL/TW [3];
Nghi dinh s6 150/2020/ND-CP [4]; Thong tu so6
41/2018/TT-BYT [5]; Thong tu s6 44/2021/TT-BTC
[15].

Tuy nhién, van con mot s6 ton tai, bat cap trong
cac co ché, chinh sach da ban hanh, cu thé:

- bai voi chinh sach vé san xuat, tiéu thu va cung
cap nudc sach:

Nghi dinh s6 117/2007/ND-CP duoc stra d6i, bd
sung boi Nghi dinh s6 124/2011/ND-CP [16] da boc
16 nhiéu han ché do phan 16n néi dung chi tap trung
vao cap nuoc khu vuc do thi, nhiéu néi dung quy
dinh vé hoat dong cap nudc nong thon chua co va
chua phu hop voi thuc tién cung cidp nuoc sinh hoat
nong thon, chua dé cap dén cip nudéc quy mo ho gia
dinh; chua co6 quy dinh cu thé vé tiéu chi lua chon
don vi quan ly, van hanh cong trinh cip nuéc dam
bao hoat dong hiéu qua trong khi thuc t€ 81% cong
trinh cap nuoc do ij ban nhan dan x4, hop tac xa va
cong dong quan ly, khai thac, van hanh da boc 1o
nhiéu han ché dan téi ty 1é cong trinh hoat dong kém
hiéu qua chiém ty lé cao; chua c6 quy dinh cu thé vé
thuc hién ci4p nudc an toan va dam bao an ninh
nguén nudc dan dén thiéu quy dinh trach nhiém cta
co quan quan ly nha nuéc va cac co quan, don vi lién
quan trong xt ly tinh huéng khén cap lién quan dén
an ninh nguén nuoc; chua cé co ché thao go vuéng
mic cta cac dia phuong trong viéc trién khai thuc
hién co ché cip bu gia nuoc theo quy dinh tai Nghi
dinh s6 117/2007/ND-CP [10], dan dén cac cong
trinh thu tién nuéc khong dt b dap cac chi phi quan
Iy van hanh va hoat dong kém hiéu qua.

- Doi voi chinh sach vé xa hoi héa nuoc sach
nong thon:

Céc co ché, chinh sach vu dai khuyén khich xa
hoi héa nudc sach nong thon bude dau da thu hat
duoc su tham gia cta cac thanh phan kinh té, vai tro
ctia doanh nghiép trong dau tw cac cong trinh cip
nuoc nong thon ngay cang duoc khang dinh, ting
budc hinh thanh tri truong kinh doanh nuéc sach &
khu vuc nong thén, nang cao ty 1é ho dan tham gia
dau noi va stt dung nuoc sach, thay doi théi quen
dung nuwoc mua, giéng khoan, cac ho nghéo ciing
dan duoc tiép can ngudn nuodc sach, cudc song nguoi
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dan ving nong thén duoc cai thién, stic khée duoc
nang cao.

Thuc hién bu gia nudc sach theo Quyét dinh s6
131/2009/QD-TTg [11] dén nay chi duoc thuc hién
tai 3/63 tinh, thanh, gém DPak Lik, Tay Ninh va Thai
Nguyeén (chi cdp bu cho nhitng cong trinh do Trung
tam nudc sach va VSMTNT tinh quan ly, van hanh).

Tuy nhién, chinh sach khuyén khich, xa hoi hoa
dau tu, quan ly, khai thac cap nudc nong thon van
khong duoc nhan rong, viéc thuc hién nhu “diém
sang” & mot s6 khu vuc, dia phuong ma chua tao
thanh mot xu thé phat trién. Han ché do nhiéu
nguyén nhan nhu sy vao cudc cia Uy ban nhan dan
cac cap, tha tuc hanh chinh con phtc tap, quy hoach
chua 1o rang... Mt khac, Nghi dinh s6 57/2018/ND-
CP [12] chi 4p dung cho d6i tuong doanh nghiép; cac
doi twong don vi su nghiép cong lap, hop tac xa, té
hop tac dang tham gia quan ly, van hanh cong trinh
khong dugc huong chinh sach nay, trong khi don vi
su nghiép cong 1ap chu yéu 1a don vi tu cha thuong
xuyen, chua tu cht dau tu, khong c6 tai san thé chap
di vay ngan hang nén gip nhiéu kho khan trong hoat
dong dau tu nudc sach nong thon dé mé rong pham
vi phuc vu.

- Doi voi chinh sach vé quan ly, khai thac cong
trinh c4p nudc nong thon:

Viéc ban giao cong trinh, ban giao tai san va
trach nhiém bao toan tai san: trudc khi c6 Théong tu
s6 54/2013/TT-BTC [14], cac cong trinh sau khi
duoc dau tu, xay dung duoc ban giao cho d6i tuong
huéng loi ﬂjy ban nhan dan x4); mot s6 treong hop,
Uy ban nhan dan tinh giao cho Trung tam Nudc sach
va VSMTNT cua tinh quéan ly, van hanh. Nhiéu he
thong chi ban giao cong trinh dé quan ly, khong ban
giao tai san va trach nhiém bao toan tai san. Sau khi
c6 Thong tu s6 54/2013/TT-BTC [14], cac dia
phuong da t6 chuc kiém dém va thong keé lai cac
cong trinh, timg budc thuc hién viéc giao tai san
(cong trinh va gia tri cong trinh) cho don vi quan ly
van hanh (nhiéu cong trinh & cap xa). Thuc té, khi
giao cong trinh cho cac d6i tuong quan ly khac nhau
thuong cé tinh trang, cac cong trinh tot, hoat dong
hiéu qua giao cho doanh nghiép, cac coéng trinh
khong tot va kém hiéu qua giao cho Uy ban nhan dan
cap xa va don vi sy nghiép cong lap. Nhu vay, ngay
tlr viéc giao da chua hop 1y, chua dam bao tinh khach
quan, cong khai, minh bach.

Nhiéu cong trinh cap nudc duoc dau tu tir nhiéu
nguédn von khac nhau nhung viéc phan cdp quéan ly
ctia cac B9, nganh doi vo6i cong trinh c4p nuéc nong
thon chua duoc quy dinh ro rang va con chéng chéo.
Nhiéu cong trinh duoc dau tu tir nguon vén ngoai
Nha nuoc trong cdp nuéc nong thon chua co quy
dinh cu thé. Sau khi c6 Thong tu s6 54/2013/TT-
BTC [14], Thong tu s6 76/2017/TT-BTC ngay
26/7/2017 cta Bo Tai chinh stra d6i mot so6 diéu ctia
Thong tu s6 54/2013/TT-BTC [17], cac dia phuong
da t6 chuc kiém dém va thong ke lai cac cong trinh,
timg budc thuc hién viéc giao tai san. Tuy nhién viéc
thuc hién con cham va ling tung, cu thé: (i) Cac
cong trinh da xac dinh hu héng, khong thé khac
phuc cham béan thanh ly hoac hily dan dén ton trén
s6 sach theo doi trong thoi gian dai, (ii) Viec thu hoi,
diéu chuyén, giao cong trinh cho cac don vi quan ly
van hanh cong trinh cip nuéc hiéu qua chua duoc
thuc hién quyét liét, (iii) Viec dau thau, lua chon don
vi/c4 nhan quén ly van hanh déi véi cac cong trinh
cap nuoc tap trung giao cho Uy ban nhan dan xa con
lung tung, kho trién khai.

Hién nay, chinh sach vé quan ly tai san cong
trinh cap nuéc sach tap trung noéng thon cé6 nguon
von ngan sach dugc thuc hién theo Nghi dinh so
43/2022/NDb-CP [2].

- D6i voi chinh sach vé tin dung vay von thuc
hién nudc sach néng thon:

Trong nhiing nam qua, dé nang cao ty lé nguoi
dan néng thén duoc st dung nudc sach, bén canh
nguon luc tir Chuwong trinh Muc tiéu Qudc gia Nudc
sach va VSMTNT, Chuong trinh Muc tiéu Quéoc gia
xay dung nong thon mai thi nguon luc tir Ngan hang
Chinh sach Xa ho¢i thuc hién theo Quyét dinh so6
62/2004/QD-TTg [18] da giup ngudi dan nong thon
duoc vay von vu dai dé xay dung cac cong trinh nudc
sach va vé sinh, gép phan dang ké vao viéc dat duoc
muc tiéu cta Chién luoc Quoc gia vé cap nuoc sach
va vé sinh nong thon.

Dén nay da c6 6.571.593 luot ho dan vay von xay
dung cong trinh nuodc sach, 6.209.318 ho dan vay von
xay dung cong trinh vé sinh h¢ gia dinh, gop phan
tang them 30% dan s6 duogc st dung voi doanh s6 cho
vay dat 60.833 ty dong (muc vay tir 4 triéu dong/ho
vao nam 2004 nang lén 10 triéu déong/hod vao nam
2018).

Tuy nhién, Chién luoc Quoc gia vé cap nudc
sach va vé sinh nong thén dén nam 2030, tAm nhin
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dén nam 2045 da duoc phé duyét theo Quyét dinh s6
1978/QD-TTg [1], Quyét dinh s6 62/2004/QD - TTg
[18] da hét hiéu luc nén chua da co so phap ly dé bo
tri ngudn lyc thuc hién.

Quy dinh hién tai vé dau tu con nhiéu tha tuc
phtc tap, dan dén nhiéu khé khan cho nha dau tu
trong viéc tiép nhan von va thanh quyét toan.

Chinh sach long ghép dau tu nudc sach vao
chuong trinh muc tiéu khac (trién khai theo don vi
hanh chinh) nhung hién chua c6 huéng dan doi voi
cac cong trinh cap nudc lién quan dén nhiéu don vi
hanh chinh.

2.7. Té chitc, b6 may quan ly vé nudc sach noéng
thén

Bo Nong nghiép va PINT chiu trach nhiém
quan ly nha nudc vé nudc sach nong thon, Tong cuc
Thuy l¢i 1a co quan thuc hién chitc nang tham muu,
quan ly nha nuoc va t6 chic thuc thi phap luat vé
nuéc sach nong thén trong pham vi ca nuéc. Trung
tam Quoc gia Nuoc sach va VSMTNT 1a don vi su
nghiép cong 1ap phuc vu quéan ly nha nuéc vé nudc
sach nong thon truc thuoc Téng cuc Thuy loi.

S& Nong nghiép va PTNT tai cac tinh gidap
UBND tinh thuc hién chitc nang quén ly nha nuéc vé
nudc sach nong thon.

Phong Nong nghiép hodc Phong Kinh t€ huyén
dam nhiém chtc ning quan ly nha nudc vé cap nuoc
nong thon cap huyén. Uy ban nhan dan xa phan cong
01 can bo kiém nhiém quan ly vé ciap nudc nong thon
trén dia ban két hop véi cong tac bao vé moi truong
trong xay dung noéng thén moi.

Don vi su nghiép cong 1ap phuc vu quan ly nha
nudc vé nudce sach nong thon & cap tinh 1a Trung tam
Nudc sach va VSMTNT, truc thuéc S& Nong nghiép
va PTNT. Tuy nhién, hién nay t6 chuc hoat dong caa
cac Trung tam Nudc sach va VSMTNT cé su thay
doi, cu thé: c6 36 Trung tam truc tiép quan ly van
hanh cong trinh cdp nudc tap trung nong thon (15
Trung tdm thuyc hién tu chit hoan toan, 21 Trung tam
thuc hién tu chtt mét phan), 17 Trung tAm su nghiép
thuan tay, 10 tinh khong c6 t6 chitc Trung tam do
don vi quan ly nha nudc thuc hién quan ly (Chi cuc
Thuy loi, Chi cuc Thuy loi va Phong chéong lut bao,
Chi cuc Phat trién nong thon). Trién khai thuc hién
Nghi quyét s6 19 - NQ/TW, Nghi dinh s6
150/2020/ND-CP, mot s6 Trung tam Nuodc sach va
VSMTNT da xay dung phuong an chuyén sang cong

ty ¢6 phan géom: Son La, Tra Vinh, An Giang; Trung
tam Nuoc sach va VSMTNT tinh Lam Dong, Dong
Théap, Pong Nai sap nhap vao Trung tdm Khuyén
nong. Trung tam Nudc sach va VSMTNT thanh pho
Ha Noi sap nhap vo6i Ban nong thon moéi va déi tén
thanh Trung tAm Béo vé moi truong trong san xuat
Nong nghiép va xay dung nong thon mai, Trung tam
Nudc sach va VSMTNT tinh Quang Ninh, Lai Chau
dang xay dung phuwong an giai thé, sap nhap, Trung
tam Nudc sach va VSMTNT tinh Hau giang chuyén
sang mo6 hinh cong ty ¢6 phan.

Tai mot so dia phuong, Trung tAm Nudc sach va
VSMTNT da phat huy hiéu qua cao trong tham muu
vé cong tac cap nuoc sach va VSMTNT; phoi hop
tich cuc véi cac don vi ¢é lién quan thuc hién muc
tiéu vé nudc sach nong thon dac biet khi co6 thién tai
xay ra va thuc hién t6t cong tac quan ly, van hanh
cong trinh cdp nudc nong thon voi doi ngii can bo
quan ly van hanh co kinh nghiém, ap dung co ché bu
chéo giira cong trinh c6 nguon thu tot voi cong trinh
& ving sau, ving xa, viung dong bao dan toc, dic biét
trong thoi gian xay ra thién tai, cic Trung tim Nudc
sach va VSMTNT céc tinh Bén tre, Tra Vinh, S6c
Trang, Bac Liéu, Tra Vinh, Kién Giang,... da khan
truong tng trudc von, vat tu va nhan cong dé trién
khai ngay cac giai phap dam bao cip nudc cho nguoi
dan nhu nang cong suat, kéo dai tuyén ong, lap dat
cac diém cap nudc mién phi theo chi dao cia Uy ban
nhan dan tinh.

8. CO HOI VA THACH THUC

3.1. Co hoi

Céc van ban phap ly vé nudc sach nong thon
timg budc duoc hoan thién, trong d6 c6 chinh sach
quan trong vé san xuat, tieu thu va cung cap nudc
sach, chinh sich xa héi hoa nudc sach nong thon
budc dau da thu hut duoc su quan tAm cta cac doanh
nghiép, tu nhan va dan hoan thién theo huéng tao
diéu kién thuan loi cho khu vuc tw nhan tham gia dau
tu xay dung cong trinh cap nudc sach nong thon. Pa
xay dung duoc chinh sach tin dung wu dai giup nguoi
dan vay von xay dung cong trinh nu6c sach va vé
sinh h¢ gia dinh.

Hinh thanh hé thong t6 chtc bo6 may vé nudc
sach nong thon tir Trung wong dén dia phuong, dac
biét 1a he thong cac don vi su nghiép cong 1ap ctia 63
tinh, thanh pho (Trung tim Nudc sach va VSMTNT
tinh) vira thuc hién hiéu qua nhiém vu phuc vu quan
ly nha nudc, vira tryc tiép tham gia hoat dong san
xuat cung cap, kinh doanh nuéc sach nong thon.
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Khoi day phong trao toan dan st dung nudc
sach, thu huat sy tham gia manh mé cta chinh quyén,
cac t6 chic chinh tri - xa hoi va nguoi dan trong cong
tac nuwoc sach nong thon.

Quan hé quéc té duoc mo rong, nhan duoc su
quan tam, ho tro cta cac t6 chic quoc té, nha tai tro
trong linh vuc cdp nudéc nong thon giup tang thém
nguén lyc dau tu va nang cao ning luc thuc hién
cong tac cap nuoc sach nong thon trong giai doan
trudc day.

3.2. Tén tai va thach thic

- Mot s6 quy dinh cta Nghi dinh s6
117/2007/ND-CP [10], Nghi dinh s6 124/2011/ND-
CP [16] gay kho khan va thic méc trong nhan dan
khi trién khai dau tu cong trinh cép nudc tap trung
tai khu vuc nong thon.

- Chinh sach khuyén khich, xa hoi hoa dau tue va
quan ly, khai thac cdp nudc nong thon theo Quyét
dinh s6 131/2009/QDb-TTg [11] cha yéu phuc vu
Chuong trinh MTQG Nudc sach va VSMTNT, nhung
Chuong trinh nay da két thuc vao nam 2015. Mat
khac, Nghi dinh s6 57/2018/ND-CP [12] lai chi ap
dung doi voi doi twong doanh nghiép; cac doi tuong
don vi su nghiép cong lap, hop tac xa, t6 hop tac
dang tham gia quan ly, van hanh cong trinh khéng
duwoc huong chinh sach nay; trong khi don vi su
nghiép cong 1ap chu yéu 1a don vi tu cht thuwong
xuyén, chua tu chtt dau tu, khong c6 tai san thé chap
di vay ngan hang nén gip nhiéu kho khan trong hoat
dong dau tu nudc sach nong thon dé mé rong pham
vi phuc vu.

Thiéu cam két manh meé ctia chinh quyén dia
phuong trong viéc bao vé quyén loi hop phap cta
nha dau tu khi tham gia xa hoi hoa nudéc sach nong
thon dé dam bao canh tranh lanh manh, khuyén
khich phat trién dau tu, cu thé: chua dam bao duwoc
mit bang quy dat sach cho nha dau tu tham gia, viing
bao ho ve sinh khu vuc 14y nudc sinh hoat dugc dam
bao an toan...

Thiéu chinh sach dai han trong viéc thuc hién xa
hoi héa nudc sach nong thon, dé dan téi chong chéo
pham vi dau tu.

Kinh phi cap bu gia nudc chua duoc ddm bao uu
tien thuc hién. Khung gia nudc sinh hoat con qua
don gian, 4p dung cho tit ca cac cong trinh c6 diéu
kién vé viing, mién, cong nghé xt ly, nguén nudc tho
cting nhu nguén von dau tu khac nhau, dé gay thiét

thoi hoac kho khin cho cac Doanh nghiép (DN) xa
hoi héa XHH) tu bé 100% von dau tu boi vi ban hanh
gid nudc & cac tinh thuong & khoéang gitta khung gia.

- Nguén von hoé tro tir ngan sach nha nuoc. Day
1a nguon von dau te cong nén van phu thuoc vao Luat
Dau tu cong, Luat Ngan sach... Do do, khi thuc hién
van phai theo nguyén tic, quy trinh tha tuc quan ly
nha nudc linh vic xay dung co ban va kién dinh thu
héi von phan hé tro dau tu.

- Nhan thtc cta cong déng vé st dung nuéc
sach con chuyén bién cham, dac biet 1a tai khu vuc
mién nui, ving sau, vung xa, viung dong bao dan toc
thiéu s6, khu vuc kinh té - xa hoi chua phat trién.

- Cong tac xay dung, cap nhat co so dir lieu vé
nudc sach nong thon tai mot s6 dia phuong chua
duoc quan tam; thiéu co ché phoi hop, chia sé thong
tin vé nguon nudc va dir lieu nudc sach nong thon
phuc vu quan ly, chi dao, diéu hanh; cong tac thanh
tra, kiém tra, giam sat hoat dong cap nudc, bao vé
nguon nuoc chua thuc su hiéu qua do con nhiéu bat
cap trong phoi hop, trién khai thuc hién gitra cac
cap chinh quyén dia phuong, gitta cac Sé, nganh,
thiéu sy tham gia, giam sat ctia nguoi dan va cong
déng.

- Nang luc, nguédn luc kiém soat chat luwong nuéc
dau vao, dau ra con han ché, chua duoc vu tién dau
tu nén thuc té c6 rat it cong trinh cap nudéc nong thon
thuc hién dong bo ké hoach cap nudc an toan.

- Tac dong ctia thién tai, bién d6i khi hau dién
bién ngay cang phttc tap, kho luong, dac biéet 1a 1a lut,
han han, xam nhip min dang c6 xu huwong gia tang
va dat ra nhtmg thach thic lon cho giai doan sap téi,
do d@6 can chu trong dén hoat dong quan ly va xay
dung ha tang cap nudc sach nong thon dam bao bén
vitng, tmg pho voi thién tai va thich tmg bién d6i khi
hau.

4. MOT S0 GIAI PHAP CHU YEU

Thir nhat, huy dong téng thé cac nguédn luc, thuc
hién déng bo hai gidi phap co ban: (i) Thuc hién
chinh sach an sinh xa hoi, vu tién ho tro ngan sach
nha nudc cho cong tidc nudc sach nong thon tai cac
viung kho khan, bién gioi, hai dao. (ii) Phat trién
XHH cong tac cap nudc sach nong thon, huy dong
nguodn luc tir khoi doanh nghiép, t nhan, tir cong
dong, nguoi st dung nudc. Dong thoi, ting cuong
kéu goi von ODA cho céac hoat dong cap nudc sach
nong thon, nguodn von tin dung.
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Thit hai, hoan thién co ché chinh sach: Doi tac
cong tu linh vuc nuoc sach; chuyén d6i mo hinh
quan ly, khai thac cong trinh cip nudc nong thon; gia
nuoc, tin dung déi voi nudce sach; cap nudc nho 1é ho
gia dinh. Thuc hién ra soat, danh gia nang luc hoat
dong toan bo cac cong trinh cdp nudc tap trung nong
thon da duoc xay dung. Hoan thién he thong t6 chirc
quan ly: T6 chiic quan ly nha nudc; t6 chie don vi su
nghiép lam cong tac nudc sach; t6 chic quan ly, khai
thac cong trinh cap nuéc sach nong thon.

Thit ba, thay thé nhitng cong trinh cap nudc sinh
hoat tap trung quy mo nhé (thon, 4p) da duoc xay
dung tir lau khong c6 hang muc xtt Iy nuéc (nguon
nudc khai thac hién tai cia cac cong trinh bi 6 nhiém
do anh hudng ctia nhiém man, sat, asen, amoni,...),
tan dung mang duong ong dé dau noi st dung vao hé
thong cap nuoc sach tap trung quy mo lon hon; kéo
dai tuyén ong, st dung ngudén nudc an toan va co
tinh bén vimng, dan tién t6i hoa mang vong giita cac
cong trinh cap nudc tap trung dé diéu hoa, ho tro cap
nuoc trong tinh huong khé khan vé nguén nudc. Két
hop khai thac stt dung nguén nudc ngot tir cac hé
théng cong trinh thay loi, luan phién khai thac st
dung cac nguédn nudc tai cac cong trinh cip nuodc tap
trung, dic biét trong mua kho, han han, thiéu nudc,
xam nhap man.

Cai tao, nang cao chat lugng nudc tai cac cong
trinh da co, thay thé cac day chuyén cong nghé xit ly
nuoc lac hau bang cac day chuyén cong nghé xit ly
nudc tién tién nham nang cao hiéu suat cta hé thong
xtt Iy nudc va chat luong dau ra dat cac chi tiéu theo
quy chuén. Déi véi nhimg ving anh hudng ctia xam
nhap man dau tu thém day chuyén xir Iy nudc man
dé dam bao cung cip nudc sach cho nguoi dan khi
xay ra han han, xam nhap man. Pinh ky kiém tra,
giam sat chat luong nguon nuéc khai thac, ngudn
nuoc cap.

Thit tir, nghién ctu, phat trién, tmg dung cong
nghé tién tién vé xit Iy nudc man, nudc lo thanh nuoc
ngot, cong nghé, thiét bi thu, trix va xtt Iy nudc ho gia
dinh; nghién cttu, tich hop thiét bi, tang cuong ning
Iwc du bao, canh bao mua la, xAm nhip man, han
han, thi€éu nuoc trong quan ly van hanh cong trinh
cap nudc tap trung.

Thit nam, tuyén truyén nang cao nhan thic
nguoi dan dé chua dong thu, trit nguon nudc ngot
theo khuyén cao ctia nha chic trach truoc nhimg dot

han han, xdAm nhap man, dic biét cAc ho nam trong
viing nhay cam vé xam nhap man.

Thir sdu, cac don vi cap nudc phai xay dung,
huéng dan va kiém tra viéc 1ap, thuc hién ké hoach
cap nuoc an toan khu vuc nong thon; dinh ky cong
khai chat luong nuoc theo quy dinh cho nguoi st
dung nudc.

5. KET LUAN VA KIEN NGHI

Voi hién trang vé cap nuoc nong thon, cac kho
khan, thach thic nhw trén, can phai thuc hién dong
bo cac giai phap vé thé ché chinh sach, huy dong
nguon luc, dau tu phat trién, cap nuoc quy mo ho gia
dinh, quan ly chat luong nudc va cdp nudc an toan,
khoa hoc cong nghé va hop tac quéc té, truyén
thong, giam sat danh gia, dam bao cdp nuéc sach
trong diéu kién thién tai nham tiép tuc duy tri, phat
huy cac két qua da dat duoc trong nhitng nam qua,
huéng téi muc tiéu theo Chién luoc Quéc gia nuoc
sach nong thon tai Quyét dinh s6 1978/QDb-TTg, dén
nam 2030 c6 65% dan s6 nong thon duoc st dung
nuoc sach dat quy chuén véi s6 luong toi thiéu 60
lit/nguoi/ngay; nang cao ty 1é nguoi dan duoc sit
dung nudc tir cac hé théng cap nuoc tap trung, dam
bdo cip nudc an toan, an ninh nguon nuoc.

Khén truong xay dung Nghi dinh quy dinh vé
cap nuoc sinh hoat néng thon, hoan thién van ban
phap luat con thiéu va ra soat, danh gia chat luong
nudc khu vue nong thon theo tiéu chudn hién hanh

Cac dia phuong can thuc hién can doéi phan bd
kinh phi hop ly, ding nhu cau thuc t€ dé dau tu cho
nudc sach nong thon trong xay dung nong thon méi
hiéu qua, dong bo va bén vimg.
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ASSURING WATER RESOURCES SECURITY

Luong Van Anh

Summary

Socio-economic development in rural areas associated with rural clean water supply is the goal and is also
the synchronous infrastructure to ensure sustainable development. Rural synchronous clean water
supply in the new countryside, ensuring water resources security meet practices. In the face of topical and
long-term, supplying clean water for people in rural areas needs a transformation in the turning point of to
ensure safe water supply and increase the percentage of or rural people using standard clean water. The
content of the article to overview of rural clean water supply, proposes some solutions to implement rural
clean water supply in the coming time in the traditional and nontraditional opportunities and challenges.
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NGHIEN CUU SU DUNG THUOGC BAO VE THUC VAT
VA CHE PHAM NANO PHONG TRU BENH RUNG QUA,
THOI QUA DO NAM (. gloeosporioides VA
Phytophthora spp. TREN CAM CANH

D6 Thi Lan® ", Tran Quang Hai', Vit Vian Tung', Hoang Thi Lan Huong?

TOM TAT

Trong nhitng nam gan day dién tich tréong cam Canh dang ding truéce nguy co suy gidm do thiét hai nang
sudt, chat lwong bdi bénh théi, rung qua do hai loai ndm C. gloeosporioides va Phytophthora spp. gay hai &
hau hét cac bo phan va giai doan phat trién ctia cay. Két qua nghién cttu mot s6 thudc bao vé thuc vat trong
nam 2020 va 2021 tai xa Ty Nhién, huyén Thuong Tin cho thay ba loai thudc Score 250EC, Ridomil gold
68WP, ché pham Nano hop kim bac déng Super déu c6 tac dung trong viéc phong, trir bénh théi qua, rung
qua cam do nam C. gloeosporioidesva Phytophthora spp. sau phun 1an hai 45 ngay. Trong d6 thudc Ridomil
gold 68WP dat hiéu qua phong trir cao nhat (71,66 nam 2020, 71,34 nam 2021), tiép dén thudc Score 250EC
(64,92 nam 2020, 64,15 nam 2021), cudi cung 1a ché phdm Nano hop kim bac dong Super (59,97 nam 2020;

59,90 nam 2021).

Titkhoéa: Cam Canh, bénh thoi qua - rung qua, thuoc bao vé thurc vat, ché pham Nano, phong trir.

1. BAT VAN DE

Giong cam Canh theo tén goi dia phuong, thuc
chat 1a mot giong Quyt (Citrus reticulata Blanco), 1a
mot trong nhirng loai cay cé gia tri kinh té cao cta
thanh pho Ha Noi, qua c6 gia tri dinh dudng va co
ham luong vitamin A 0,46 mg/100 g thit qua, nhiéu
hon chuéi, dia, bo, 6i, na, sau riéng [5]. Gia tri
thuong phadm cam Canh rat cao, méi ha trong cam
Canh cho thu nhap 700 - 900 triéu déng/nam, cao
hon nhiéu lan so véi cay trong khac. Tuy nhién
nhitng nam gan day dién tich trong cam dang dimg
truéc nguy co suy gidm do thiét hai niang suat, chat
luong boi bénh thoi, rung qua. Trén thé gioi, tac
nhan gay ra bénh nay da duoc ghi nhan la do hai loai
nam Colletotrichum  gloeosporioides [2] va
Phytophthora spp. [1], [6]. Nghién cttu ctia Nguyén
Thi Bich Ngoc va cs (2018) da xac dinh hai loai ndm
1a tdc nhan mot s6 bénh nhu than thu, thoi nau dong
thoi gay bénh rung, théi qua hang loat trén cay cam
Canh [3]. Nghién cttu cia Nguyén Thi Hoang Nir va
cs (2018) da xac dinh tdc nhan gay bénh thoi kho
cudbng trai cam Soan (Citrus sinensis 1) do nam
thuoc loai Colletotrichum gloeosporioides dua vao
dac tinh hinh thai va trinh ty viing gen ITS ctiia rRNA
[4]. Nam C. gloeosporioides va Phytophthora spp.

! Trung tam Tai nguyén thuc vat, Vién Khoa hoc Nong
nghiép Viét Nam
"Email: dolanprc@gmail.com

gay hai & hau hét cac bo phan va giai doan phat trién
cta cay, dic biét nghiém trong bénh xuat hién va
phat trién nhanh tir thang 7 dén thang 9 khi diéu
kién thoi tiét mua nhiéu, 4m do cao, lai dung vao giai
doan cay cam mang qua bat dau chuyén sang chin la
giai doan cay phat trién manh, kha nang van chuyén
duong bot trong qua ting va kich thich sy hinh
thanh sic td vé. Vi vay, nghién ctru danh gia hiéu luc
ctia thuoc bao ve thuc vat (BVIV) va ché pham
Nano hop kim bac déng Super dé phong trit bénh
rung qua va théi qua do 2 loai ndm C
gloeosporioides va Phytophthora spp. gy ra trén
cay cam Canh 1a rat c6 y nghia.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru
- Cac cay cam Canh ¢ giai doan 6 nam tudi.

- Céc loai thudc: Score 250EC, Ridomil gold
68WP, ché phdam Nano hop kim bac dong Super.

2.2. Phuong phap nghién ctru

- Phuong phap diéu tra: Theo QCVN 01 - 119:
2012/BNNPTNT Quy chuin ky thuat Quéc gia vé
phuong phap diéu tra phat hién sinh vat hai trén cay
c6 mui.

biéu tra 5 cay/lan nhac x 4 huodng/cay, moi
huéng chon 1 canh cip 2 nam gitra tang clia tan cay
x diéu tra 20 qua/hudng = 400 qua.
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- Thoi diém xtt ly: Xt ly vao giai doan qua bat
d4u chuyén sang chin, phun 2 1an, méi 1an cach nhau
10 ngay bang cach phun ché phim, thuéc bao ve
thuc vat lén cay. Diéu tra tru6c phun 1an mot 2 ngay,
diéu tra sau phun lan hai 15 ngay, 30 ngay va 45

ngay. Theo doi ty 1é bénh (TLB) (%), chi s6 bénh
(CSB) (%), hiéu qua phong trtr.

- Bo tri thi nghiém: Thi nghiém gém 4 cong
thirc, 3 1an nhac, méi 1an nhac 5 cay, duoc bo tri ngau
nhién trén vuon trong san ctia cac ho gia dinh.

- Cac cong thic thi nghiém:

Cong thtrc Tén thuoc Hoat chat Liéu luong phun
CT1 Score 250EC Difenoconazole: 250 g/L 15 — 25 ml/binh 20 lit
. . Mancozeb: 640 g/kg , ,
CT2 Ridomil gold 68WP Metalaxyl: M 40 g/kg 60-80 g/binh 20 lit
CT3 Nano hop kim bac dong Super Ag-Cu 500-1.000 mg/lit 50-80 ml/binh 20 lit
CT4 Phun nudc 1a (d6i ching)

- TLB, CSB ¢ céac cong thic thi nghiém, diéu tra
trueoc phun 1an mot 2 ngay, diéu tra sau phun lan hai
15 ngay, 30 ngay va 45 ngay.

Ty 1é rung qua (TLRQ) & cac cong thic thi
nghiém sau khi xtt Iy 45 ngay sau phun lan 2.

- Cdc cong thite tinh todn:

S6 qua bi bénh
Téng s6 qua diéu tra

+Ty 1é bénh (%) = x 100

+ Chi s8 benh (%) = 2= ") 100
kxn
Trong d6: = (n; x v;) 1a téng tich s6 cay bi bénh
v0i tri s6 cap bénh twong tng; k 12 tri s6 cap bénh cao
nhat; n 1a téng so6 cay theo doi.

Cép bénh (theo QCVN 01-119-2012- BNNPTNT).

Cap Dlen, tl?h Cap | Dién tich qua bi
benh | 9U4PL 1 penn bénh
bénh
1 1-10% 7 >40 - 80%
3 >10 - 20% 9 > 80% (qua rung)
5 >20 - 40%
- 1y Ié rung qua.

S6 qua bi rung
Téng s6 qua diéu tra

Ty lé rung qua (%) = x 100

Hiéu Iiyc phong trir cua cédc thuoc BVIV theo
cong thirc Henderson-Tilton

Tax Cb
Hiéu luc %) = 1- ———) x 100
(Th x Ca)

Trong d6: Ta la CSB & cong thic ché phiam
Nano hop kim bac dong super (thuéc BVTV) sau xtt
ly; Thb 1a CSB ¢ cong thitc ché phdm Nano hop kim
bac dong Super (thuéc BVTV) truoc xtx ly; Ca la CSB
& cong thic d@6i chimg sau xt ly; Cb 1a CSB & cong

thirc doi ching trudc xt ly.

2.3. Phuong phap phan tich

Phuwong phéap lay mau va phan tich tai Phong
phan tich va Kiém tra chat luong san pham VHAS
929 - VIMCERTS 171, Trung tam Khoa hoc Coéng
nghé va Moi truong, Lién minh Hop tac xa Viét Nam.

Du luong mot so hoat chat caa thuoc BVTV ton
tai trong qua cam Canh - thoi diém lay mau phan
tich: sau phun 1an hai, 45 ngay thu mau phan tich.

2.4. Phuong phap xtt ly s6 liéu

Céc s6 lieu duoc xt ly bang phan mém Excel va
Irristat 5.0.

2.5. Dia diém nghién ctu va thoi gian nghién
ctru

- bia diém nghién ctu: xa Tu Nhién, huyén
Thuong Tin, thanh pho Ha Noi.

- Thoi gian nghién ctru: Thi nghiém duoc tién
hanh trong nam 2020 va nam 2021.

+ Nam 2020: Dot 1 xir ly vao ngay 01/11/2020,
dot 2 xtt ly vao ngay 11/11/2020.

+Nam 2021: Dot 1 xtr ly vao ngay 19/9/2021, dot
2 xtr Iy vao ngay 29/9/2021.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Triéu chimg bénh rung qua va thdi qua cam
Canh

3.1.1. Triéu chung, tic nhan va dic diém gay hai
bénh than thir do nam C. gloeosporioides

Triéu chimg bénh:

Tren la: bénh c6 thé gay hai & nhiéu vi tri khac
nhau, nhung bénh thuong giy hai & chop 1a va mép 1a.
Vét bénh c6 mau vang nau, hinh hoi tron, sau dé vét
bénh l6n dan, xung quanh cé vién nau dam, gitra vét
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bénh mau vang nhat, vét bénh c6 nhiéu vong dong
tam va trén bé mat vét bénh c6 nhing cham den nho
li ti, d6 1a cac 6 ndm va lam cho vong dong tam co
mau dam hon. Nhiéu vét bénh lien két lai lam 14 bi
chay thanh mang 16n, 14 rung sém, anh hudng dén
sinh trudng ctia cay.

Trén hoa: bénh tao thanh cac d6m bénh c6 mau
nau cam trén canh hoa, lam rung hoa dé lai cuong,
dai hoa.

Trén qua: bénh, xuat hién nhing dém nhé tron,
mau vang nhat trén vo qua, vét bénh hoi 16m vao vo.
Vét benh trén vo bi kho san sui, bénh cang nang vét
bénh cang lan rong, khi qua bi niit do bénh than thu
thi ngay vét bénh va c6 nhua chay ra (diéu kién 4m
d0 cao). La va qua thuong bi rung, canh bi khoé.

Tac nhan gay bénh: do nidm Colletotrichum
gloeosporioides gay ra.

bac diém gay hai va phuong thic lay lan: bénh
than thu phat trién va gay hai nhiéu trong mua mua.
N4m bénh tén tai trong tan du thuc vat tir mau bénh.
Cac qua nam khuit trong tan cay thuong bi bénh
ning hon.

N4m khong nhirng ky sinh trén moé séng ma con
c6 thé song hoai sinh trén nhitmg mo cay chét hodc
bén dudi tin cay c6 mui, duoc xem nhu 1a vi sinh vat
xam chiém thi cap.

Bao t&r n4m gay bénh lay lan cht yéu qua nuéc
mua, bd phan cay bi nhiém bénh, hom giong, qua
gi6, ngudn nudc tuodi 6 nhiém va qua dung cu cat tia.

3.1.2. Triéu chung, tdc nhan va dic diém gay hai
bénh thoi nau do nam Phytophthora spp.

Trieu ching beénh: trieu chung dau tién xudt
hién 1a sy bién d6i mau nhe cta vé sang mau nau
nhat. Tén thuong vo giong nhu bi ting nudc, nhung
nhanh chéng chuyén sang mém dan va c6 mot mau
nau oliu. Trén v cac viung nam trang phat trién, c6
thé nhin thdy duoc, ndm xuat hién nhanh trén bé mat
qua trong diéu kién 4m uwot. Sau mot thoi gian xam
nhiém va gay bénh, qua bi mém va rung.

Tac nhan gay bénh: Phytophthora citrophthora,
Phytophthora nicotianae.

bac diém gay hai: Phytophthora la mét loai nAm
dat, nam thay sinh nén kha nang lay lan bénh rat
nhanh va phu thuoc vao @ 4m cao, mua. Nam
Phytophthora c6 thé ndy mam xam nhap truc tiép
qua 16p biéu bi con nguyén ven ctia cay nho vii khi co
hoc (giac bam) va va khi hoa hoc (cac enzym thuy
phan). Vao mtia mua & cac vuon trong mat do day,
kém thoat nuoc, 4am d6 khong khi cao thi nidm

Phytophthora dé tin cong va gay hai niang.

1 i "

Bénh do ndm Phytophthora spp. tai xa Tu Nhién,
huyén Thuong Tin, Ha Noi
3.2. Hiéu luc phong trir ctia cac loai thuéc BVIV
va cac ché phdm vé6i bénh rung qua va théi qua do
nidm Colletotrichum gloeosporioides va Phytophthora
Spp. gay ra trén cay cam Canh

Bang 1. Hiéu lic ctia cac loai thudc ddi voi bénh thdi, rung qua do ndm C. gloeosporioides
va Phytophthora spp. gy ra trén cady Cam canh Ha N¢i - 2020

Thoi diém theo doi Hieu
Cong Trudc xi ly Sau xtr Iy 5 ngay | Sau xirly 30 ngay Sau xir Iy 45 ngay qua
thiec TLB CSB TLB CSB TLB %) CSB TLB CSB TLRQ phong
(%) (%) (e (%) (%) (%) (%) (%) trir (%)
CT1 15,75 | 3,38 16,83 3,78 20,83 5,44 23,25 8,53 3,25 64,92b
CT2 18,92 | 3,77 24,42 4,49 22,00 6,07 23,75 7,34 1,50 71,66a
CT3 14,83 | 3,76 14,17 4,04 17,42 5,64 18,25 10,50 6,42 59,97b
CT4 17,75 | 4,27 20,50 5,87 34,33 10,19 | 46,83 30,15 20,25
LSD 5 6,6
CV %) - - - - - - - - - 45

Ghi chii: CT1: Score 250 EC, CT2: Ridomil gold 68WP, CT3: Ché pham Nano hop kim bac dong super,
CT4: Phun nuoc I4. *cdc chit khdc nhau trong cung mot cot chi swr sai khac co y nghia voi P< 0,05.
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Két qua nghién ctru & bang 1 cho thay cac thuoc
BVTV ciing nhu ché phdm Nano hop kim bac dong
super c6 tac dung trong viéc phong, trir bénh thdoi
qua, rung qud do nam C. gloeosporioides va
Phytophthora spp. gy ra. Cu thé: diéu tra ty lé qua
bi bénh & cong thic doi chimg trude phun 1an mot 2
ngay 1a 17,75%. Sau phun lan hai 45 ngay ting nhanh
ttr murc 17,75% dén 46,83%.

O cac cong thirc c6 st dung cac thudée BVIV va
ché pham Nano hop kim bac déng super ty lé qua bi
bénh ciing tang nhung tang véi téc do cham hon. O
CT1 xtt ly bang thu6c Score 250EC diéu tra ty 1é qua
bi bénh trudc phun 14an mot 2 ngay 15,75% lén dén
23,25% sau phun lan hai 45 ngay. O CT2 xt Iy bing
thuoc Ridomil gold 68WP diéu tra ty 1é qua bi bénh
trudc phun 1an mot 2 ngay 18,92% len dén 23,75% sau
phun 14n hai 45 ngay va & CT3 xt ly bang ché phdm
Nano hop kim bac déng super diéu tra ty 1¢ bénh
truéc phun 1an mot 2 ngay 1a 14,83% lén dén 18,25%
sau phun 14n hai 45 ngay.

Vé chi s6 bénh, cong thirc d6i ching ciing c6 chi
s6 bénh cao nhat sau 45 ngay dat 30,15%. Chi s6 nay
& cac cong thie stt dung thudc Score 250EC, Ridomil
gold 68WP va ché phdm Nano hop kim bac dong
Super thap hon so véi doi chimg, lan luot 1a 8,53%,
7,34%, 10,50%.

Két qua nghién ctru & bang 1 cho thay viéc st
dung cac loai thuéc héa hoc va ché phadm Nano hop

kim bac déng super ciing c6 y nghia trong viéc gidm
ty 1é qua bi rung khi nhiém bénh théi qua, rung qua
do nam C. gloeosporioides va Phytophthora spp. gay
ra. Sau phun 14an hai 45 ngay ty lé rung qua & CT4
(BC) len dén 20,25% thi & CT3 ché phdm Nano hop
kim bac déng super ty 1é rung qua & mic 6,42%, tiép
dén 1a CT1 (Score 250EC) ty 1é rung qua & mtc 3,25%
va cudi cung 1a CT2 (Ridomil gold 68WP) giup gidm
ty 1é qua rung tot nhat, sau phun lan hai 45 ngay ty lé
rung qua chi & muc 1,5%.

Vé hiéu qua phong trir cac loai thudc hoa hoc va
ché phdm Nano hop kim bac dong Super voi bénh
théi, rung qua do ndm C gloeosporioides va
Phytophthora spp. gay ra sau 45 ngay phun lan 2 cho
thay thudc Ridomil gold 68WP cho hiéu qua phong
trit cao nhat dat 71,66%. Thudc Score 250EC cho hiéu
qua phong trir cao thit hai dat mirc 64,92%, tiép dén 1a
ché phdm Nano hop kim bac dong Super c6 hiéu qua
phong tru dat 59,97%.

Nghién ctru tién hanh thuc hién lai thi nghiém
trong nam 2021. Két qua cho thay hiéu luc phong trir
bénh thoi qua, rung qua do ndm C. gloeosporioides
va Phytophthora spp. gay ra trén ciy cam Canh cua
cac thuoéc BVTV ciing nhu ché phdm Nano hop kim
bac dong Super cao hon so v6i nam 2020, nguyén
nhan 1a do thoi gian xt Iy dung vao giai doan qua bat
dau chuyén sang chin (Bang 2).

Bang 2. Hiéu lirc ctia cac loai thudc ddi véi bénh thdi, rung qua do ndm C. gloeosporioides
va Phytophthora spp. gy ra trén ciy cam Canh Ha Noi - 2021

Thoi diém theo doi Hiéu
Cong Trudce xix ly Sau xtr Iy 15 ngay | Sau xit Iy 30 ngay Sau xir ly 45 ngay qua
thie TLB CSB TLB CSB TLB (%) CSB TLB CSB TLRQ | phong
%) (%) (%) %) %) (%) (%) (%) trir (%)
CT1 18,00 | 3,94 19,58 4,68 21,42 5,27 24,75 8,56 2,42 64,15b
CT2 18,08 | 4,08 20,92 4,81 22,83 5,94 24,83 7,06 1,33 71,34a
CT3 17,33 | 4,04 18,33 4,59 20,67 6,00 21,33 9,80 2,92 59,90b
CT4 18,67 | 4,54 21,42 6,21 35,08 10,31 48,25 27,45 13,00
LSD ;s 5.8
CV (% - - - - - - - - - 3.9

Ghi chu: CTI1: Score 250 EC, CT2: Ridomil gold 68WP, CT3: Ché pham Nano hop kim bac dong super,
CT4: Phun nuoc 14, *cdc chir khac nhau trong cung mot cét chi sir sai khac co y nghia voi P< 0,05.

Diéu tra ty 1é qua bi bénh & cong thirc doi chimg
truéc phun 1an 1 13 18,67%. Sau phun 1an hai 45 ngay
tang rat nhanh, ttr mace 18,67% dén 48,25%.

Két qua & bang 2 cho thay, & CT1 khi xtt ly bang
thuoc Score 250EC, ty 1é qua bi bénh truedc phun lan

26

mot 2 ngay la 18,00%, ting lén 24,75% sau phun lan
hai 45 ngay. O CT2 xt Iy bang thudc Ridomil gold
68WP, ty lé qua bi bénh truéc phun lan mot 2 ngay la
18,08%, tang lén 24,83% sau phun lan hai 45 ngay va &
CT3 xtr ly bang ché phdm Nano hop kim bac déng
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Super, ty 1é bénh trueoc phun lan moét 1a 17,33%, ting
lén 21,33% sau phun lan hai 45 ngay.

Vé chi s6 bénh, cong thic doi chimg ciing cé chi
s6 bénh cao nhat sau xtt ly 45 ngay, dat 27,45%. Chi
s6 nay & cac cong thirc stt dung thudc Score 250EC,
Ridomil gold 68WP va ché pham Nano hop kim bac
dong Super thap hon va lan so voi déi ching luot 1a
8,56%, 7,06%, 9,80%.

Két qua nghién cttu & bang 2 ciing cho thay viéc
stt dung cac loai thuoc hoa hoc va ché phdm Nano
hop kim bac dong super ciing cé y nghia trong viéc
giam ty lé qua bi rung khi nhiém bénh théi qua, rung
qua do nam C. gloeosporioides va Phytophthora spp.
gay ra. Sau phun lan hai 45 ngay ty lé rung qua & CT4
(BC) lén dén 13,005% thi & CT3 ché pham Nano hop
kim bac déng super ty 1é rung qua & mic 2,92%, ti€p
dénla CT1 (Score 250EC) ty lé rung qua ¢ mirc 2,42%
va cudi cung 1a CT2 (Ridomil gold 68WP) giiup gidm
ty 1& qua rung tot nhat, sau phun 1an hai 45 ngay ty lé
rung qua chi & mac 1,33%.

Két qua nghién ctu hiéu qua phong trir bénh
théi, rung quad do ndm C gloeosporioides va

Phytophthora spp. gay ra ctia cac loai thuoc hoa hoc
va ché pham Nano hop kim bac déng super sau phun
lan hai 45 ngay xtt ly cho thay thuoc Ridomil gold
68WP cho hiéu qua phong trir cao nhat, dat 71,34%.
Thuoc Score 250EC cho hiéu qua phong trir cao thi
hai dat muc 64,15%, ti€p dén 1a ché phdm Nano hop
kim bac dong super c6 hiéu qua phong trtr dat 59,90%
(Bang 2).

3.3. Du luong moét sd hoat chat cia thudc BVTV
ton tai trong qua cam Canh

Két qua phan tich du luong mot s6 hoat chat cta
thuéc BVTV ton tai trong qua cam Canh niam 2021
cho thay, trong qua cam Canh con ton tai hoat chat
Difenoconazole (0,016 mg/kg). Hoat chat trén con &
muc rat thdp so voi Tieu chuidn QCVN 8 - 2
2011/BYT: Quy chuén ky thuat Quéc gia d6i voi gioi
han 6 nhiém kim loai ning trong thuc pham. Vi vay
khuyén cao nén thu hoach qua cam Canh dé ban ra
thi treong sau khi xt 1y cac loai thuéc BVTV c6 hoat
chat Mancozeb, Metalaxyl, Difenoconazole, ham
luong bac, ham lwong dong it nhat 45 ngay sau phun
lan 2 (Bang 3).

Bang 3. Phan tich du hrgng mét s6 hoat chat ctia thudc BVTV nim 2021

. Phuong phap Du luong con ton tai
STT Hoat chat phan tich boi ching (mg/kg) | Hoat chat (mg/kg)
1 Mancozeb HD.H.03.Fo.42 KPH (LOD: 0,03) KPH (LOD: 0,03)
2 Metalaxyl HD.H.03.Fo.46 KPH (LOD: 0,01) KPH (LOD: 0,01)
3 Difenoconazole HD.H.03.Fo0.38 KPH (LOD: 0,01) 0,016
4 Ham luong dong HD.H.03.Fo.32 KPH (LOD: 0,02) 0,03
5 Ham luong bac HD.H.03.Fo.32 KPH (LOD: 0,007) KPH (LOD: 0,007)

Ghi chu: KPH: Khong phat hién.
4. KET LUAN VA BE NGHI
4.1. Két luan

Két qua nghién ctu hiéu qua phong trir bénh
rung qua, thoi qua do nam C. gloeosporioides va
Phytophthora spp. gy ra cia cac loai thuéc BVTV va
ché phdm Nano hop kim bac déng Super sau phun
lan hai 45 ngay cho thay thudc Ridomil gold 68WP
cho hiéu qua phong trir cao nhat, dat mac 71,66%
nam 2020 va 71,34% nam 2021. Thuoc Score 250EC
cho hiéu qua phong trir cao thit hai, dat mic 64,92%
nam 2020 va 64,15% nam 2021, ti€ép dén la ché pham
Nano hop kim bac dong super c6 hiéu qua phong trir
dat mae 59,97% nam 2020 va 59,90% nam 2021.

Du luong céac hoat chat thusc BVTV cho thay
ton tai hoat chat Difenoconazole 0,016 mg/kg & mtc

rat thap, duodi nguong cho phép so voi Quy chuin ky
thuat Quoc gia doi voi gioi han 6 nhiém kim loai
nang trong thuc phdm. Cac hoat chat con lai 1a
Mancozeb, Metalaxyl, Nano dong, bac gan nhu
khong phat hién trén qua cam Canh canh sau phun
lan hai 45 ngay. Vi vay khi phun cac loai thusc BVTV
va ché phdm Nano hop kim bac dong Super 1én cam
Canh dé ban ra thi truong, it nhat 45 ngay sau phun
lan 2 moi duoc thu hoach.

4.2. Dé nghi

Thudc Ridomil gold 68WP, thuoc Score 250EC
cting nhu ché phdm Nano hop kim bac déng super
c6 tac dung trong viéc phong, trir bénh thoi qua,
rung qud do nam C  gloeosporioides va
Phytophthora spp. gay ra. C6 thé phun thudc
Ridomil gold 68WP, hodc ché phdm Nano hop kim
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bac dong Super vao giai doan qua trudc khi chuyén
sang chin dé gép phan ting nang suit, chat luong
qua.
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STUDY ON THE USE OF PESTICIDES AND NANO PRODUCT AGAINST CANH ORANGE FRUIT ROT-
DROP DISEASE CAUSING BY C. gloeosporioides AND Phytophthora spp.

Do Thi Lan, Tran Quang Hai, Vu Van Tung, Hoang Thi Lan Huong
Summary

In recent years, Canh orange growing area is facing the risk of decline due to loss of yield and quality due
to fruit rot and drop caused by two species of fungi C. gloeosporioides and Phytophthora spp.. Damage in
almost all parts and stages of plant growth. Research results on some pesticides in 2020 and 2021 in Tu
Nhien commune, Thuong Tin district, Ha Noi city show that three fungicides Score 250EC, Ridomil gold
68WP and Nano silver alloy are all effective in preventing and eliminating diseases. fruit rot, fruit drop
caused by fungi C. gloeosporioides and Phytophthora spp. after 45 days of spraying. In which, the fungicide
Ridomil gold 68WP achieved the highest prevention efficiency (71.66 in 2020, 71.34 in 2021), followed by
Score 250EC drug (64.92 in 2020, 64.15 in 2021) and finally nano super copper silver (59.97 in 2020, 59.90 in

2021).

Keywords: Orange Canh, fruit rot-drop disease, pesticides, nano product, prevention.

Nguoi phan bién: GS.TS. Nguyén Vian Tuit
Ngay nhan bai: 22/4/2022

Ngay thong qua phan bién: 25/5/2022
Ngay duyét dang: 01/6/2022
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KHAO SAT KHA NANG D01 KHANG
CUA XA KHUAN 801 VOI NAM Phytophthora sp.
GAY BENH NUT THAN, Xi MU TREN MIiT

TOM TAT

binh Thi Ngoc!, Lé Minh Twong?

Muc tiéu cta nghién cttu nhdm tim ra chting xa khudn c6 kha nang doi khang vé6i ndm Phytophthora sp.
gay bénh nut than, xi ma trén mit. Két qua phan lap duoc 98 ching xa khudn tir dat viueon mit & tinh Tién
Giang, Vinh Long va Hau Giang. C6 37/98 chiing xa khu4n c6 kha nang déi khang voi ndAm Phytophthora
sp. va 5 chiing xa khudn BM5 - VL, CT12 - HG, CB4 - TG, BM7 - VL. va BM3 - VL ¢6 kha niang d6i khang cao
v6i ndm Phytophthora sp. véi ban kinh vong vo khuén 1an luot 1a 15,0 mm; 13,0 mm; 10,8 mm; 9,2 mm va 8,2
mm va hiéu sut déi khang cao lan luot 1a 64,29%; 59,52%; 56,67%; 50,81% va 49,12% & thoi diém 9 ngay sau
thi nghiém. Kha nang phan gidi p-glucan cta 5 ching xa khuén trén ciing duoc thyc hién trong diéu kién
phong thi nghiém véi 5 1an 1ap lai. Két qua cho thdy, chiing xa khudn CT12-HG c6 kha nang tiét ra phan giai
B-glucan cao nhat v6i ban kinh vong phan gidi 1a 9,8 mm va ham luong enzyme tiét ra 1a 0,36 IU/ml & thoi

diém 14 ngay sau thi nghiém.

Tt khoé: Bénh mit than xi mu trén mit, Phytophthora sp., xa khuan, f-glucan.

1. BAT VAN BE

Trong nhiing nam gan day, cay mit (Artocarpus
heterophyllus) 1a mot loai cay an qua duwoc cac tinh
thanh ctia dong bang song Ctru Long (PBSCL) trong
kha phd bién va khong ngimg gia tang vé dién tich.
Bén canh d6, tinh hinh bénh hai trén mit cting dién
bién phttc tap, trong do dic biét quan tam 1a bénh
nat than, xi ma do ndm Phytophthora sp. gay ra.
Hién nay, dé doi ph6 voi mam bénh hai cay trong thi
bién phap st dung thudéc héa hoc luon dugc nguoi
dan ap dung vi dat hiéu qua phong tri cao. Tuy nhién,
bién phap st dung thudc héa hoc c6 nhuoc diém 1a
mam bénh dé tré nén khang thudc, anh hudng toi
moi truong va stcc khée con nguoi, lam cho dich hai
ngay cang phat trién phtrc tap hon. Nham phat trién
noéong nghiép theo huéng bén vimg va khiac phuc
nhitng nhuoc diém cta thuoc hoa hoc, bién phap
quan ly dich hai bang bién phap sinh hoc da va dang
duwoc nghién cttu va ap dung réng rai. Trong nhom vi
sinh vat c6 loi thi xa khuan 1a nhom c6 trién vong voi
nhimg dac diém ndi bat nhu tiét ra nhiéu chat khang
sinh  (streptomycin, validamycin, kasugamycin,
gentamycin...), cac enzyme ngoai bao (chitinase,

! Hoc vién cao hoc nganh béao vé thyc vat, Trudong Dai hoc
Can Tho

? Khoa Nong nghiép, Truong Pai hoc Can Tho

*Email: Imtuong@ctu.edu.vn

glucanase, protease, lipase...), canh tranh, ky sinh
mam bénh dé chong lai cac tdc nhan gay hai cay
trong [7]. Ngoai ra, ching con giup kich khang cho
cay hodc kich thich cay trong phat trién [9]. Do do,
nghién cttu duoc thuc hién nham tim ra cac ching xa
khuin c6 kha nang do6i khang voi ndm Phytophthora
sp. gay bénh nut than, xi ma hai cay mit. Két qua cta
nghién ctru lam co s& cho nhitng nghién cttu sau nay,
nham tim ra san phdm sinh hoc c6 nguon goc tir xa
khuén vira c6 kha nang quan ly bénh nat than, xi ma
hai cdy mit néi riéng va vira ¢c6 kha niang quan ly
bénh c6 nguodn goc tir dat noi chung.

2. VAT LIEU VA PHUDNG PHAP

2.1 Vatliéu

- Nguon nam gay bénh: Dong nam Phytophthora
sp., (Phy-TG4) duwoc phan 1ap tir mau bénh c6 trieu
chimg dién hinh ctia bénh nut than, xi ma trén mit
Thai siéu sém tai huyeén Cai Be, tinh Tién Giang va
dong nam Phy-TG4 c6 kha nang gay hai ning nhat
trong s6 9 dong nam phan 1ap duoc.

- Nguén xa khudn: xa khuin duwoc phan lap tu
dat trong mit cung voi dia diém thu mau nim gay
bénh. Mau dat duoc 14y xung quanh viing ré mit va
cach mat dat 10 - 25 cm, khong 1y nhitng mau dat
trén bé mat va xa ving ré. Mau dat cho vao tdi nylon
rieng 1é. Sau do, mang vé phong thi nghiém bénh
cay, Bo mon Bao vé Thuc vat, Treong Dai hoc Can

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022 29



KHOA HOC CONG NGHE

Tho va duwoc phan lap theo phuong phap ctia Hsu va
Lockwood (1975) [5].

2.2. Phuong phap thi nghiém

221 Khdo sit khd nang doi khdng cua cdc
chiing xa khuan doi voi nam Phytophthora sp. trong
diéu kién phong thi nghiém

- Tién hanh thi nghiém: Nhimg ching xa khuén
duwoc nuodi cdy trong moi truong MS trong 7 ngay,
xac dinh mat s6 va chuyén vé huyén phu bao tir xa
khuan 1a 10® cfu/ml. Chung nam Phytophthora sp.
duoc nuoi cdy trong moi truong PDA trong 7 ngay.

- BO' tri thi nghiém: Thi nghiém duoc bé tri hoan
toan ngau nhién véi 5 lan lap lai, méi nghiém thiec 1a
mot chung xa khuén co6 trién vong. Khoanh khuén ty
nam Phytophthora sp. c6 duong kinh 5 mm duoc dat
vao gita dia petri c6 chita 10 ml moi truong PDA.
Khoanh gidy thdm c6 duong kinh 5 mm duoc tdm
huyén phu cac chiing xa khu4n déi khang duoc dat
doi xtmg v6i khoanh khuén ty nim va cach thanh dia
1 cm. O nghiém thirc d6i chimg thi thay khoanh gidy
tham t4m xa khu4n bang khoanh gidy thdm tdm nuoc
cat thanh trung. Sau do, cac dia petri thi nghiém
duoc dat & diéu kién nhiet do khoang 28°C.

- Chr tiéu theo doi: Theo doi va danh gia kha
nang doi khang cta cac ching xa khuén d6i véi nim
bang cach do ban kinh vong vo khudn & cac thoi
diém 3, 5, 7, 9 ngay sau khi thi nghiém.

Tinh hiéu suat do6i khang (HSPK) & cac thoi
diém theo cong thic Moayedi va cs (2009) [8]:

HSDK (%) = [(BKTNdc - BKTNxk) /BKTNdc] x
100%

Trong do: BKTNdc: ban kinh tdn ndm phat trién
vé phia d6i ching; BKTNxk: ban kinh tdn ndm phat
trién vé phia xa khuén.

2.2.2. Khao sat kha nang phan gidi p-glucan cua
cdc chiing xa khuan trén moi truong thach

- BO trf thi nghiénr. thi nghiém duoc bo tri hoan
toan ngau nhién véi 5 1an lap lai, méi nghiém thc 1a
mot ching xa khuan co6 trién vong. Thi nghiém duoc
thuc hién theo phuwong phap ctia Renwick va cs
(1991) [10].

- Chuan bi thi nghiénr. Cac chung xa khuan thi
nghiém duoc nuoi cdy trong moi truong MS trong 7
ngay, xac dinh mat s6 va chuyén vé huyén phu bao
ttr xa khuan can dung 1a 108 cfu/ml.

- Tién hanh thi nghién:. Dung kep chuyén dung
cho cac khoanh gidy thdm c6 duong kinh 5 mm vao
dung dich huyén phu xa khudn mat s6 10® cfu/ml.
Sau do, dat cac khoanh gidy tham lén dia petri c6
chita 10 ml moéi truong c6 chita co ché p-glucan
thanh 3 diém cach déu nhau. Mdi diém tuong tng 1
khoanh gidy thim chita 1 chiing xa khuén. Sau do,
cac dia petri thi nghiém duoc dat & diéu kién nhiét do
khoang 28°C. Xac dinh kha niang phan giai p-glucan &
ting thoi diém ghi nhan chi tiéu bang cach trang
dung dich Congo-red 0,6% lén dia thach, d6 bé phan
dung dich Congo-red thira va trang bé mat voi nudc
cat thanh trung.

- Chi tiéu ghi nham: Po ban kinh ving khong bat
mau thuoc nhuéom Congored 1a vong phan giai
glucan & cac thoi diém 10, 12, 14 ngay sau bo tri thi
nghiém.

2.2.3. Xac dinh ham lrong enzyme B-glucanase
cua cdc ching xa khuan trién vong

- Bo' tri thi nghiém: Thi nghiém duoc b6 tri hoan
toan ngau nhién mot nhan t6 véi 5 1an 1ap lai va thuc
hién theo phuwong phap ciia Gopalakrishnan va cs
(2014) [4].

- Chuan bi dung dich co chat nén 2% laminarin:
Pha trong dung dich 0,2M Na-acetate (pH = 5,4).

- Chudn bi dung dich 2-hydroxy-3,5-dinitrobenzoic
acid (DNS): can 10 g DNS cho vao binh, b6 sung
thém 300 ml nudc cat, khudy déu. Them tir tir 400 ml
dung dich NaOH 1IN vao va khudy déu ¢ nhiet do
khoang 50°C. Thém 300 g Tartrat K Natri vao dung
dich tren, tiép tuc khudy déu, dé nguoi vé nhiét do
phong, thém nudc cat va khudy déu dé duoc dung
dich dat 1.000 ml.

- Chuan bi dung dich xa khuan chita enzyme f-
glucanase. 5 ching xa khudn dwoc nudi ciy trong
moi truong MS trong 6 ngay, xac dinh mat s6 va
chuyén vé huyén phu bao tir xa khuan 1a 10 cfu/ml.
Cho 2 ml huyén phu xa khu4n da chuén bi bén trén
vao trong binh tam giac cha 98 ml méi truong
Czapek Dox c6 bo sung 1% laminarin, sau do dem
nuoi lic & diéu kién nhiét do 28°C véi toc do 100
vong/phut trong 4 ngay. Tién hanh thu dich enzyme
tho bang cach ly tam & toc do 4.500 vong/phut trong
15 phat, 14y phan dich trong bén la dung dich xa
khuin c6 chira enzyme B-glucanase.

- Tién hanh thi nghiém: Cho vao 6ng nghiém
hén hop phan tng gom 1 ml dung dich 2% laminarin
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va 1 ml dung dich xa khuin chita enzyme B-
glucanase va dem 0 & nhiét do 40°C trong 5 phut.
Tiép theo, cho vao 0,1 ml dung dich 2% laminarin, lac
déu va dem 0 & nhiét do 40°C trong 60 phuat. Thém 3
ml dung dich DNS vao 6ng nghiém, lac déu va dun
cach thay & 100°C trong 10 phut, Sau d6 dé nguoi &
diéu kién nhiét do phong va do OD & buodc song 530
nm. Doi voi nghiém thic doi chimg thi thay 1 ml
dung dich xa khuén chita enzyme B-glucanase béng 1
ml nuoc cat thanh tring.

- Chi tiéu ghi nham. do OD dich phan tng & cac
thoi diém 10, 12, 14 ngay sau khi nuoi lac.

Cach tinh: Mot don vi hoat tinh enzyme
glucanase (IU/ml) 1a luong enzyme can thiét dé giai
phong 1 umol glucose tir glucanasee huyén phu
trong thoi gian 1 phut & nhiét do phan tng (40°C).

HT (IU/ml) = AOD a4 phan tien * F * (1.000/180)
@1/ * A/v)

Trong do: F 1a gia tri hé so glucose trung binh
(mg/ml): AOD méu phan tich = OD 6ng co6 dich enzyme tho — OD
éng déi chings 1-000: hé s6 chuyén d6i mg thanh pg; 180:
trong luong phan tir ctia glucose, ddi tir pg sang
pmol; t 1a thoi gian phan tmg (60 phut); v 1a thé tich
dung dich enzyme (1 ml).

2.3. Xit ly s0 lieu

S6 lieu duoc xit ly biang phan mém Microsofl
Office Excel. Phan tich bang phan mém thong ké
SPSS qua phép tht Duncan.

3. KET QUA VA THAO LUAN

3.1. Kha niang d8i khang ctia cic ching xa
khuin v6i ndm Phytophthora sp. trong diéu kién
phong thi nghiém

Két qua da phan lap duoc 98 chung xa khuan tir
dat veon tréong cay mit Thai siéu sém & tinh Vinh
Long, Hau Giang va Tién Giang. Qua danh gia nhanh
kha nang do6i khang ctia 98 chung xa khuin da chon
duoc 37 chung xa khudn thuc su c6 kha nang doi
khang voi nam Phytophthora sp. thong qua chi tiéu
ban kinh vong vo khudn (BKVVK) va hiéu suét doi
khang (HSPK). Kha nang doi khang ctia 37 ching
xa khuén véi ndm Phytophthora sp. duoc thuc hién
trong diéu kién phong thi nghiém véi 5 1an lap lai.

- B4n kinh vong vo khuan (BKVVK) (Bang 1)

O thoi diém 3 ngay sau khi b6 tri thi nghiem
(NSBT), tat ca cac chung xa khuén thi nghiém déu
thé hién kha nang doi khang véi ndm Phytophthora
sp. thé hién qua BKVVK dao dong trong khoang 8,0
mm - 20,6 mm va 2 ching xa khuian BM5-VL va
CT12-HG thé hién kha niang doi khang cao véi
BKVVK lan luot 1a 20,6 mm va 20,4 mm cao hon va
khac biét y nghia thong ké so véi cac ching con lai.
O thoi diém 5 NSBT, ching BM5VL van cho
BKVVK cao nhat la 17,8 mm; tiép dén 1a ching
CT12-HG vé6i BKVVK 1a 16,8 mm cao hon va khac
biét y nghia thong ké so voi cac chiing con lai. Pén 7
NSBT, ching BM5-VL van cho BKVVK cao nhat 1a
17,0 mm, tiép dén 1a ching CT12-HG vé6i BKVVK la
15,8 mm, tiép theo la ching CB4-TG, BM3-VL va
BM7-VL thé hién kha niang d6i khang cao voi
BKVVK cao hon va khac biét y nghia so véi cac
chiing xa khuin con lai. Vao thoi diém 9 NSBT,
chting BM5-VL ¢6 BKVVK cao nhat 1a 15,0 mm, tiép
dén 1a 4 chang CT12-HG, CB4-TG, BM7-VL va BM3-
VL van duy tri kha niang doéi khang cao voi BKVVK
lan luot 1a 13,8 mm, 10,8 mm, 9,2 mm, 8,2 mm cao
hon va khac biét y nghia thong ké so voi cac ching
con lai.

Bang 1. B4n kinh vong v6 khudn (mm) ctia c4c chiing xa khu4n ddi voi ndm Phytophthora sp.
qua cac thoi diém khao sat

STT Xa Khudn BKVVK (mm) qua cac thoi diém khéo sat

3 NSBT 5NSBT 7NSBT 9NSBT
1 BM1-VL 11,4 Im 9,0 jm 7,21g 5,2 ghi
2 BM3-VL 18,2 ¢ 122 e 10,2d 82e
3 BM5-VL 20,6 a 17,8 a 17,0a 15,0 a
4 BM7-VL 19,2b 13,2d 10,2d 9,2d
5 BMS8-VL 14,0 fg 10,8 fg 6,2 hi 3,6 kl
6 BM9-VL 9,4 rs 7,2 par 3,00p 0,6 qrs
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7 BM10-VL 13,8 fgh 10,6 fgh 82e 54 gh
8 BM12-VL 14,2 f 10,2 ghi 6,0 ij 3,0 Im
9 BM16-VL 10,8 mno 7,6 opq 3,00p 1,6 op
10 BT2-VL 10,4 nop 8,410 6,0 ij 4,8 hij
11 BT5-VL 10,4 nop 8,410 34 0p 2,00
12 CB4-TG 17,4d 14,0 c 11,6 ¢ 10,8 ¢
13 CB6TG 14,2 £ 10,2 ghi 54 ijk 3,2 klm
14 CB&TG 8,0u 5,6s 3,20p 1,2 pq
15 CT1-HG 11,0 mn 9,4 ijk 5,8ij 4,6 ij
16 CT3-HG 12,4 jk 10,6 fgh 7,6 ef 5,8 fg
17 CT7-HG 8,2 tu 6,8 qr 14s 0,4 rs
18 CT8-HG 10,2 opq 8,410 54 ijk 3,0 1lm
19 CT9-HG 11,8 kl 9,8ij 5,2 jkl 44 ]
20 CT11-HG 9,6 qr 6,8 qr 3,20p 0,0s
21 CT12-HG 20,4 a 16,8 b 15,8 b 13,8b
22 CT16-HG 13,6 fgh 8,0 nop 5,2 jkl 3,2 klm
23 CT19-HG 12,6 ij 11,2 f 7,6 ef 6,4
24 CT21-HG 9,4 rs 7,4 par 1,8rs 0,4 rs
25 CT23-HG 14,0 fg 9,2 jkl 4,4 Imn 3,2 klm
26 CT24-HG 10,4 nop 7,2 qr 2,2 qr 1,0 par
27 CT25-HG 13,2 hi 9,4 jk 6,8 gh 58¢g
28 CT28-HG 9,9 par 8,8 kn 4,8 klm 2,210
29 CT29-HG 10,8 mno 9,0 jm 7,2 fg 5,2 ghi
30 CT30-HG 9,2rs 6,6r 3,40p 0,4 rs
31 CT31-HG 9,9 par 7,2 par 4,2 mn 3,0lm
32 CT35-HG 8,4 tu 6,8 qr 3,8n0 0,8 qr
33 CT37-HG 8,8 st 7,6 opq 4,2 mn 220
34 CT38-HG 13,4 gh 8,6 k-n 5,2 jkl 3,2 Ikm
35 CT42-HG 9,2rs 6,8 qr 4,8 klm 2,8 mn
36 CT43-HG 10,2 opq 8,2 mno 2,8pq 0,8 qr
37 CT45-HG 15,6 € 9,8 hij 54 ik 3,8k
Mitc y nghia ok >k *k ok
CV %) 4,38 6,07 9,59 11,54

Ghi chu: Cic s6 trong cung mot cot diroc theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Ducan ** Khéc biét & muc y nghia 1%. NSBT: Ngdy sau khi bo tri thi nghiém.
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- Hiéu suat doi khang (HSPK) (Bang 2)

Bang 2. HSDK (%) ciia c4c chiing xa khudn d6i véi ndm Phytophthora sp. qua cac thoi diém khao sat

N HSDK (%) qua cac thoi diém khao sat

STT Xa khuan 3 NSBT 5 NSBT 7 NSBT 9 NSBT
1 BM1-VL 1843 hi 25111 30,22 f 34,14kl
2 BM3-VL 31,70d 36,44 4291 ¢ 50,12 ¢
3 BM5-VL 41,152 4435 b 54,71 a 64,29 a
4 BM7-VL 36,26 39,77 d 43,52 ¢ 53,81 d
5 BMS-VL 13,86 mno 19,14 kI 25,34 jk 30,67 n
6 BM9-VL 8,87 t 13,97 qr 18,74 qr 24,29 tu
7 BM10-VL 21,42 f 2776 g 32,35 ¢ 36,27 h
8 BMI12-VL 19.76 g 92,52 ] 25,63 ij 32,73 m
9 BM16-VL 14,02 mn 1975k 24,30 klm 28,92 op
10 BT2-VL 13,01 nop 19,23 kl 95,96 ij 35,72 hi
11 BT5-VL 12,63 opq 17,40 m 2321 m 26,08
12 CBATG 35,16 ¢ 41,66 ¢ 48,91 b 56,67 ¢
13 CB6-TG 17,19 93,95 28,40 h 33,40 Im
14 CB8TG 9,52 st 14,39 par 19,84 pq 23,43 uv
15 CT1-HG 12,43 pq 18,43 Im 24,87 ikl 34,79 ijk
16 CT3-HG 21,53 f 26,54 h 32,61 ¢ 38,04 g
17 CT7-HG 11,54 qr 13,68 1 16,35 s 21,95 x
18 CT8-HG 16,91 jk 21,93 | 26,67 i 29,40 no
19 CT9-HG 18,62 ghi 24,98 i 30,57 f 36,16 h
20 CT11-HG 10,48 rs 14,91 nr 1873 qr 22,00 x
21 CT12HG 39,64 b 51,892 55,58 a 59,52 b
22 CT16-HG 17,65 ij 20,18k 23,69 Im 30,63 n
23 CT19-HG 24,01 30,49 f 36,27 d 39,89 f
24 CT21-HG 12,41 pq 15,55 nop 18251 92,34 wx
25 CT23-HG 16,27 k 19,95 k 24,05 Im 29,02 op
26 CT24-HG 12,91 nop 16,150 19,00 qr 24,04 tuy
27 CT25HG 21,15 f 27,51 gh 33,06 38,59 g
28 CT28-HG 13,14 nop 17,55 m 21,35 no 25,42 rs
29 CT29-HG 19,91 g 24,73 29,60 fg 35,39 hij
30 CT30-HG 10,27 s 15,74 no 20,51 op 23,16 vw
31 CT31-HG 14,68 Im 19,41kl 25,61 ij 28,09 pq
32 CT35-HG 12,40 pq 14,82 or 19,07 qr 23,32 uvw
33 CT37-HG 13,88 mno 17,56 m 21,96 n 27.21q
34 CT38-HG 16,76 jk 21,68 j 26,65 i 29,85 no
35 CT42-HG 15,62 kl 19,92 k 23,96 Im 27,33 q
36 CT43-HG 9,47 st 15,22 nq 19,56 pq 24,93 st
37 CT45-HG 19,43 gh 24,321 28,91 gh 34,39 jk1

Mc v nghia *k * % * % * %
CV (%) 5,26 3,87 3,12 2,41

Ghi chu: Cdc s6 trong cung mot cot duroc theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong
khdc biét qua phép kiém dinh Ducan; ** Khdc biét ¢ muic y nghia 1% NSBT: Ngdy sau khi bo tri thi

nghiém.
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O thoi diém 3 NSBT, 2 chiing BM5-VL c6 kha
nang d6i khang cao voi HSDK 1a 41,15%, ti€ép dén 1a
ching va CT12-HG vo6i HSPK la 39,64% cao hon va
khac biét c6 y nghia thong ké véi cac ching con lai.
O thoi diém 5 NSBT, ching CT12-HG c6 HSPK cao
nhat 1a 51,89%, tiép dén dén la chiing BM5-VL c6
HSDK la 44,35% cao hon va khac biét c6 y nghia
thong ké & muc y nghia 1% so voi cac chiing xa
khudn con lai. O thoi diém 7 NSBT, 2 ching CT12-
HG va BM5-VL c6 HSDK cao nhat lan luot 1a 55,58%
va 54,71%, tiép dén 1a chung CB4-TG voi HSPK 1a
48,91% cao hon va khac biét y nghia so véi cac chiing
con lai. O thoi diém 9 NSBT, ching BM5VL c6
HSDK cao nhat 1a 64,29%, tiép dén 1a ching CT12-
HG voi HSPK 1a 59,52%, tiép theo 1a 3 chung CB4-
TG, BM7-VL va BM3-VL c6 HSDK lan luot 1a 56,67%,
53,81%, 50,12% cao hon va khac biét y nghia thong ke
so voi cac chung xa khuan con lai (Hinh 1).

Bang 1 va 2 cho thdy, 5 chiing xa khuidn BM5-
VL, CT12-HG, TG4, BM7-VL va BM3-VL thé hién
kha nang d6i khang cao v6i nam Phytophthora sp.
gay bénh nit than, xi mud trén mit thong qua BKVVK
cao va HSDK cao, kéo dai dén thoi diém 9 ngay sau
khi bo tri thi nghiém. Kha nang d6i khang cta cac
chung xa khuan thi nghiém duoc cho 1a c6 kha nang

BM3-VL

CT16-HG

BMS-VL BM7-VL

doi khang kéo dai hon so voi cac nghién ctu trudc
chéang han nhu nghién cttu ctia Tran Phuong Dinh va
cs (2019) cho rang 6 ching xa khuidn (LV.DTI,
DH.TV5, DH.TV6, TG1, DT13 va LV.DT22) phan lap
tir dat trong khoai méon c6 kha nang doi khang voi
nam Phytophthora sp. gay bénh chay 14 khoai mon
dén thoi diém 7 ngay sau khi bo tri thi nghiém [11].
Nghién cttu ctia Dinh Hong Thai va Lé Minh Tuong
(2016) cho thay, 5 ching xa khuidn (CM18, HGS3,
HG4, TG1 va BL6) c6 kha nang d6i khang véi ndm
Phytophthora sp. dén thoi diém 60 gio sau khi bo tri
thi nghiém [2]. Bén canh d6, kha niang doi khang cta
xa khudn d6i voi nam Phytophthora sp. gay hai cay
trong cing da duoc Ezziyyani va cs (2007) nghién
ctru, két qua cho thay, xa khudn Streptomyces rochi
c6 kha nang doi khang voi nam Phytophthora capsici
gay bénh thoi ré trén 6t voi hiéu qua giam bénh dén
78,9% [3]. Joo (2005) cho rang chiing Streptomyces
halstedii AJ-7 c6 kha nang doi khang v6i niam
Phytopthora capsici gdy bénh trén cay o6t do [6].
Valois va cs (1996) cho thay, Streptomyces sp. chiing
5406 c6 kha niang phong tri mot s6 bénh hai do ndm
Phytophthora va Pythium gay ra trén cay ho dau tai
Trung Quéc [12].

CT42-HG

CT12-HG

Hinh 1. Kha ning d6i khang ctia cac chiing xa khudn véi chiing ndm Phytophthorasp. gay bénh nit than,
xi mu & thoi diém 9 ngay sau khi b tri thi nghiém

3.2. Kha nang phan giai p-glucan ctia cac ching
xa khuén trong diéu kién phong thi nghiém

Kha nang phan giai p-glucan ctia cac ching xa
khuin duoc trinh bay & bang 3. Két qua ghi nhan
duoc ca 5 ching xa khuidn déu c6 kha ning tiét
enzyme B-glucanase phan giai p-glucan.

Bang 3. Kha nang phan gidi p-glucan cta 5 chiing xa
khuén & cac thoi diém quan sat

BM7-VL 2,0c 32c¢c 38¢c
BM3-VL 2,2¢ 3,6 bc 4,6 bc
CB4-TG 1,0d 1,8d 2,6d
Muc y * % * % * %
nghia
CV %) 18,45 14,82 12,76

Chiing xa Ban kinh (m/m) V(:).ng' Ehén g:iéi [3
Khuin glucan qua cac thoi diém khao sat
10 NSKC 12NSKC | 14 NSKC
BMS5-VL 34b 420 52b
CT12-HG 72a 80a 98a
34

Ghi chu: Cic so trong cung mot cot theo sau boi
mot hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Ducan. ** Khac biét y
nghia ¢ mutc 1% NSKC: ngay sau khi cay.

O thoi diém 10 NSKC, ching CT12-HG c6
BKVPG 1a 7,2 mm 16n hon va khac biét y nghia thong
ké so voi 3 chung xa khuén con lai. Két qua tuong tu
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& thoi diém 12 NSKC va 14 NSKC, chung xa khuin
CT12-HG c6 BKVPG lan luot 1a 8,0 mm & 12 NSCK
va 9,8 mm & 14 NSKC 16n hon va khac biét y nghia
so voi cac chiing xa khuédn con lai ¢ timg thoi diém
khao sat.

BMS-VL

»

Hinh 2. Kha ning phan gidi p-glucan ctia cac chliing
xa khuén ¢ thoi diém 14 NSKC
3.3. Ham luong enzyme p-glucanase do cac
ching xa khuén tiét ra
Kha nang tiét enzyme p-glucanase phan giai B-
glucan duoc thé hién qua ham luong enzyme B-
glucanase do xa khuén tiét ra duoc trinh bay & bang 4.

Bang 4. Him luong (IU/ml) enzyme B-glucanase do
5 chiing xa khu4n tiét ra qua cac thoi diém khao sat

Ham luong p-glucanase (IU/ml)
, ctia 5 chung xa khuén qua cac
Ching xa thoi dgiém khao s;lt
khuan 10 1
NSNL 12 NSNL NSNL
BMb5-VL 0,38 b 0,26 bc 0,22b
CT12-HG 0,53 a 0,42 a 0,36 a
BM7-VL 0,32b 0,27 be 0,21b
BM3-VL 0,31b 0,29 b 0,19b
CB4-TG 0,24 ¢ 0,23 ¢ 0,10c
Mt y *% * % * %
nghia
CV %) 12,63 7,94 14,13

Ghi chu: Céc s trong cung mot cot theo sau boi
mot hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Ducan. ** Khdc biét y
nghia ¢ muc 1% NSNL: ngdy sau nudi ldc.

O thoi diém 10 NSNL, ca 5 ching xa khuin déu
tiét ra enzyme B-glucanase v6i ham luong dao dong
tr 0,24 - 0,53 IU/ml va ching CT12-HG c6 ham luong
enzyme PB-glucanase la 0,53 IU/ml lén hon va khac
biét y c6 nghia thong ké so voi chiing con lai. Két
qua tuong tu & thoi diém 12 NSNL va 14 NSNL,
chiing CT12-HG van cho kha ning tiét enzyme B-
glucanase cao voi ham luong tiét ra lan luot 1a 0,42
IU/ml & 12 NSNL va 0,36 IU/ml & 14 NSNL 16n hon

va khac biét y nghia théng ké so voi cac chiing xa
khuén con lai & timg thoi diém khao sat.

Nhu vay, két qua thi nghiém & bang 3 va 4 cho
thdy, ca 5 chiing xa khuin d6i khang t6t v6i ndm
Phytophthora sp. déu c6 kha nang tiét enzyme B-
glucanase. Trong cau tao ndm, p-glucan c6 vai tro
quan trong trong su phat trién cta ciu truc thanh té
bao. Kha ning tc ché ndm bénh cta cac ching xa
khuin c6 lién quan dén kha ning tiét enzyme p-
glucanase phan giai p-glucan ctia chung nén khi st
dung cac ching xa khuan nay trong phong tri bénh
nut than, xi ma trén mit thi enzyme p-glucanase sé
phat huy tac dung phan hay p-glucan lam pha vo
vach té bao ndm bénh. Pay 1a dic tinh quan trong
trong co ché d4u tranh sinh hoc phong trtt nAm bénh
ctia xa khuan gép phan tang hiéu qua doi khang caa
xa khudn d6i voi bénh. Nghién ctu cia Renwick va
cs (1991) cho thay, trén 50% cac ching xa khudn
vung ré thu thap duoc c6 kha nang tiét enzyme pB-
glucanase, chitinase va siderophores [10]. Cac
nghién cttu trude d6 cing cho rang xa khuédn c6 kha
nang tc ché ndm beénh thong qua kha nang tiét
enzyme B-glucanase chiang han nhu nghién ctu cta
Arora va cs (2008) cho thdy ching Pseudomonas
sp. PGC2 ¢6 san sinh hoat tinh enzyme - glucanase
cao nhat vao ngay thit 6 sau khi b6 tri véi ham luong
la 88 IU/ml va ttc ché mam bénh do nidm
Rhizoctonia solani va Phytophthora capsici [1].
binh Héng Thai va Le Minh Tuong (2016) cho thay,
5 chung xa khuan (CM18, HG3, HG4, TG1 va BL6)
c6 kha nang doi khang voi nam Phytophthora sp.
nho dén co ché phan giai f-glucan 1am pha vo vach
té bao cta ndm gay bénh, tir d6 ttc ché su sinh
trudng va phat trién ctia nAm gay bénh chay 14, thoi
than trén cay sen [2].

4. KET LUAN VA BE XUAT

5 chung xa khuan BM5-VL, CT12-HG, CB4-TG,
BM7-VL va BM3-VL c¢6 kha nang d6i khang voi ndm
Phytophthora sp. gay bénh nuat than, xi ma trén cay
mit Thai siéu som trong diéu kién phong thi
nghiém.

Chung CT12-HG thé hién kha ning tiét enzyme
B-glucanase phan gidi B-glucan cao nhat trong s6 5
ching xa khuan thi nghiém.

bé nghi tiép tuc khao sat kha niang phong tri
bénh nat than, xi ma trén cay mit Thai siéu sém cua
ching céac ching xa khuén nay trong diéu kién nha
lwdi.
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EVALUATION OF ANTOGONISTIC ACTIVITY OF ACTINOMYCETES ISOLATES ON Phytophthora sp.
CAUSING DECLINE DISEASE ON JACKFRIUT

Dinh Thi Ngoc, Le Minh Tuong

Summary

The objective of this research was to investigate the actinomycetes isolates able to antagonize with
Phytophthora sp. fungus caused decline disease on Jackfruit. Ninety eight actinomycetes isolates were
collected from jackfruit field in Tien Giang, Vinh Long and Hau Giang provinces. There are thirty seven
isolates in total presented antagonistic activity against Phytophthora sp. and 5 isolates BM5 - VL, CT12 -
HG, CB4 - TG, BM7 - VL and BM3 - VL could reduced mycelia growth of Phytophthora sp. fungus with
radiuses of inhibition zones reaches 15.0 mm; 13.0 mm; 10.8 mm; 9.2 mm and 8.2 mm respectively and
antagonistic efficacy of 64.29%; 59.52%; 56.67%; 50.81% and 49.12% respectively at 9 days after co-culture. The
testing p-glucanase productivity of these actinomycetes was conducded with 5 replications at laboratory.
The result indicated that CB12-HG isolate showed the highest B-glucanolytic activity with the p-glucan lyse
halo radius of 9.8 mm and dose of B-glucanase reach 0.36 IU/ml at 14 days after testing.

Keyword: Actinomycetes, decline disease of Jactriut, Phytophthora sp., f-glucan.

Nguoi phan bién: GS.TS. Nguyén Vin Tudt
Ngay nhan bai: 17/5/2022

Ngay thong qua phan bién: 17/6/2022
Ngay duyét dang: 24/6,/2022
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SU DUNG PHUONG PHAP QUAN LY DUOGNG CHAT
THEO VUNG CHUYEN BIET BDE GIAM CHENH LECH
NANG SUAT DUA TRONG TAI HAU GIANG

Nguyén Minh Phung!, Nguyén Qudc Khuong?*

TOM TAT

Muc tiéu ctia nghién ctru la (i) Xac dinh chénh lech nang suit dia gitta cac nong ho; (i) Panh gia anh
hudng cta bon phan NPKCaMg dén sinh truong, nang suat va chat luong trai dira. Thi nghiém nong ho
duoc bo tri theo khoi hoan toan ngiu nhién gom 3 14p lai tuong ting 3 vuon dia tai thi tran Vinh Vién, huyén
Long My, tinh Hau Giang. C4c nghiém thic & mdi ho gdbm: (i) Khong bon phan; (i) Bén day da N, P, K, Ca
va Mg; (iii) Bon P, K, Ca va Mg; (iv) Bon N, K, Ca va Mg; (v) Bén N, P, Ca va Mg; (vi) Bon N, P, K va Mg;
(vii) Bon N, P, K va Ca; (viii) FFP: Bon phan theo nong dan. Két qua cho thdy, nang suat chénh léch gitra
cac ho nong dan 53,1% doi voi nghiém thic FFP, trong khi d6 st dung phuong phéap bon phan dua trén
quan ly duong chat theo dia diém chuyen biét & nghiém thic bon day da N, P, K, Ca va Mg c6 do chénh
léch chi 20,7%. St dung cong thitc phan NPKCaMg 1a 370,3 - 387,3 - 364,9 - 2.009,5 va 1.035,3 kg/ha, theo
thir tu gidp gidm chénh léch nang suat dita trong trén dat pheén tai huyén Long My, tinh Hau Giang. Nghiém
thitrc bon khuyét mot trong cac duong chat N, P, K, Ca va Mg dan dén gidm chiéu cao cay dia, trong khi do
nghiém thitc bon khuyét N, P, K va Ca gidm chiéu dai 14 D va chiéu dai than. Nang sudt dira & nghiém thic
bon day di NPKCaMg dat 35,2 tdn/ha, cao hon so véi nghiém thicc FFP, véi 29,4 tan/ha, tuong tng voéi do
Brix 7,88% so voi 7,20%. Bon khuyét duong chat N, P va Ca gidam ham luong nuoc trong trai, bon khuyét K

giam &6 Brix va ham luong vitamin C.

T khoa: Cay dira, chénh léch nang sudt, dat phen, quan Iy duong chét theo ving chuyén biét.

1. BAT VAN BE

bat phén gay trd ngai lon dén niang suat cay
trong, tai tinh Hau Giang dién tich dat phén canh tac
chiém 67 nghin ha [1]. Trong d6, dira 1a loai cay
trong chinh vi dé tréng va chi phi dau te thap [2],
nhung nang suét bién dong 16n gitta cac nong ho [3].
Nguyén nhan dan dén chénh léch nang suat & cac
ving khac nhau nhu cung cdp nuodc, chat dinh
duong, sau, bénh hai va ky thuat canh tac [2], [4], do
d6, @é cai thién nang suat dira phu thudc rat nhiéu
vao viéc quan ly thanh cong céac yéu t6 c6 thé kiém
soat duoc. Trong do, ky thuat canh tac phu thuoc rat
nhiéu vao dic diém thé nhudng ¢ timg ving nén viéc
bon phan chua dat hiéu qué cao, dan dén chénh léch
nang suat [5]. Danh gia chénh léch nang suat tir cac
han ché trong san xuit gép phan vao giam chénh
léch gitta nang suat tiém nang va thuc té gitta cac loai
cay trong va ting vung dat canh tac [6]. Hién nay,
nghién ctru lién quan dén dinh duong cho cay trong

" Hoc vién cao hoc nganh Khoa hoc cay tréng khoéa 27,
Khoa Néng nghiép, Truong Pai hoc Can Tho

? B6 mon Khoa hoc cdy trong, Khoa Nong nghiép,
Truong Dai hoc Cén Tho

“Email: ngkhuong@ctu.edu.vn

bang phuong phap quan ly duong chat theo dia diém
chuyén biét (SSNM) duoc st dung rong rai trén
nhiéu quoc gia trén thé gioi va ap dung trén nhiéu
loai cay trong nhu cay bap [7], cay mia [8], cay dau
phong [9] hay cay laa [10]. Doi véi & Viet Nam
phuong phap SSNM dé danh gia tinh trang dinh
duong tir dat cting duoc quan tAm trén nhiéu loai cay
trong chu luc nhu lta, bap lai, mia va mot s6 loai cay
trong khac vi gitp dinh leong chinh xac hon luong
phan boén can b6 sung cho tirg viing canh tac va
timg loai cay trong dé dat duoc nang suat toi hao
[11], [12]. Tuy nhién, phuong phap SSNM chua duoc
ap dung dé giam chénh léch nang suit cho cay dua.
Do d6, nghién cttu duoc thuc hién nham: (i) Xac dinh
chénh léch nang suat daa gitra cac nong ho trong
dira; (i) Panh gida anh huwong cua boén phan
NPKCaMg dén sinh truéng, nang suat va chat luong
dtta trong tai Hau Giang.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Thoi gian va dia diém: Thi nghiéem duoc thuc
hién tai thi tran Vinh Vién, huyén Long My, tinh Hau
Giang vao thang 11 nam 2020 dén thang 3 nam 2022.

Dat thi nghiénr. Dat phén chuyeén canh tac dira.
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Phan bon: Phan dam (urea chia 46% N), phan
lan (super lan chia 16% P,Os va 20% CaO), phan kali
(kali Clorua chtra 60% K,0), can xi (voi bot chita 50%
Ca0) va magie (magie oxit chira 90% MgO) duoc sir
dung.

Giong dita: Giong Queen, dugc chi vuon tu
nhan giong tit chéi nach tai ruong.

Cac dung cu khdc. May do pH, may do Brix,
may do mau sic trai, thuoc kep, thuoc day, can dién
tr va mot s6 dung cu khac.

2.2. Phuong phap nghién ctru

B tri thi nghiénr. Thi nghiém nong ho (on-farm
reseach) duoc bo tri theo khoi hoan toan ngiu nhién
gom 3 lap lai twong tng 3 ho nong dan, moi 16 thi
nghiém 1a 25 m? Cac nghiém thtc bé tri cho méi ho
duoc trinh bay trong bang 1.

Bang 1. Cic nghiém thic thi nghiém trén ba vuon dia

STT Nghiém thic Mo ta
1 KBP Khong bon phan
2 NPKCaMg Bon day du phan N, P, K, Ca va Mg
3 PKCaMg Bon khuyét phan N, nhung phan P, K, Ca va Mg van dugc bon da
4 NKCaMg Bon khuyét phan P, nhung phan N, K, Ca va Mg van duogc bon da
5 NPCaMg Bon khuyét phan K, nhung phan N, P, Ca va Mg van duoc bon du
6 NPKMg Bon khuyét phan Ca, nhung phan N, P, K va Mg van duogc bon da
7 NPKCa Bon khuyét phan Mg, nhung phan N, P, K va Ca van duogc bon da
8 FFP Thuec t€ bon phan ctia nguoi nong dan

Cong thirc phan bon cho cdy dira. 290 N - 261
P,0O; - 232 K,0 - 1160 CaO - 580 MgO kg/ha (Cong
thitc phan tir phuwong phap SSNM).

Cac chi tiéu theo doi va phuong phap xac dinh:

Sinh truong cdy diza: Chon ngau nhién 20 cay dé
tién hanh do va xac dinh gia tri trung binh vao thoi
diém thu hoach. Chiéu cao cay (cm): Do chiéu cao tir
mat dat dén dau cua 14 hay ngon trai. So 14 trén cay:
bém téng s6 14 trén cay dia. Chiéu daila D (cm): Do
ttr dau 14 dén cuoi 1a D. Chiéu rong 14 D (cm): Do
chiéu rong cua la D ¢ vi tri rong nhat. Chiéu dai than
chinh (cm): Do tir diém dau dén diém cudi than
chinh cay duta. Puong kinh than chinh (cm): Po 3
diém trén than chinh (dau, gitta va cuoi). Chiéu dai
cudng trai (cm): Po tir diém dau dén diém cuoi ciua
cudng trai. Puong kinh cudng trai (cm): Do duong
kinh cudng tréi tai 3 diém (dau, gitra va cudi). Chiéu
dai choi ngon (cm): Do tir dau chéi dén dinh choi
ngon. Puong kinh choi ngon (cm): Do chiéu rong &
d4u choi ngon.

Yéu t6' cau thanh nang sudt va nang suat dia:
Céc yéu t6 cau thanh nang suit duoc xac dinh ngau
nhién 20 trai vao thoi diém thu hoach. Chiéu dai trai
(cm): Do tir diém dau dén diém cudi ctia moi trai.
Duong kinh trai (cm): Do duong kinh tai 3 diém (dau
trai, gifra trai va cudi trai), tinh gia tri trung binh.
Khéi luong mot trai (kg): Can khoi luong ctia moi

trai. Nang suat dia (tdn/ha): Can khoi luong trai 5
m? trong méi nghiém thtc, sau d6 quy ning suat ra
don vi tdn/ha.

Chat Irong trdi dita: Chat luong trai dia duoc
phan tich ngau nhién trén 20 trai vao thoi diém thu
hoach. Ham luong nuéc (mL): Got vo va ép lay nuoc
dé dinh luong ham luong nudc. Po Brix (%) va pH:
Nuéc ép dia dugc do do Brix bang phuong phap
khuc xa ké va pH bang pH ké. Ham luong axit téng
s6: Trich mau véi nudc cat theo ty 1é 1: 25, dem
chudn do bang NaOH (0,01 N) [13]. Ham luong
Vitamin C bang phuong phap AOAC: Trich mau véi
HCl va axit oxalic 1%, chudn do véi 2,6
dichlorophenol indophenls 0,001 N (DIP) [14]. Mau
sic (L, a", b"): Dung may do mau sac trai CR - 20 do
ba diém trén trai (dau trai, than trai va duoi trai), dé
xac dinh cac chis6 L, a"vab’.

Hiéu qua nong hoc. Phuong phap tinh toan hiéu
qua nong hoc duoc tinh dua vao ning suit cua
nghiém thic bon day da NPKCaMg trir cho nghiém
thitc bon khuyét ting duong chat N, P, K, Ca va Mg
chia cho luwong phan bon vao cta timg dudng chat.

Cong thuc diéu chinh lrong phan bon cho
nghiém thitre SSNM [15]:

FX (kg/ha) = (GY - GYox) /AEx

Trong do6: X 1a cac duong chat N, P, K, Ca va
Mg; FX 1a nhu cau dinh duong dé dat duoc nang suat
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muc tieu (kg/ha); GY la nang suat muc tiéu (kg/ha);
GYx la nang suat dat duoc & 16 khong bon dudng
chat tuong ung (kg/ha); AEx 1a hiéu qua nong hoc
(kg dia/kg phan).

2.3. Xtz Iy sd lieu

Stt dung phan mém Excel dé xit ly so lieu va vé
biéu d6. Phan mém thong ké SPSS phién ban 13.0
duoc st dung dé phan tich phuong sai, so sanh khac
biét trung binh gitta cac nghiém thitc.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia bén N, P, K, Ca, Mg dén
sinh trudng cay dira trong trén dit phén tai huyén
Long My, tinh Hau Giang

Chiéu cao cay & nghiém thic bon day da
NPKCaMg dat 85,0 cm, cao khac biét c6 y nghia
thoéng ké 5% so véi nghiém thic bon khuyét timg
duong chat N, P, K, Ca va Mg. Bén canh d6, nghiém
thic bon khuyét P, K, Ca va Mg c6 chiéu cao cay cao
hon so voi nghiém thic bon khuyét N va FFP, lan
Iwot dao dong 80,0 — 80,7 cm so véi 76,0 — 77,5 cm.
Tuy nhién, nghiém thic bon khuyét N c6 chiéu cao
cay dat twong duong so voi nghiém thic KBP, lan
Iwot 1a 76,0 va 74,5 cm (Bang 2).

So6 14 trén cay cua nghiém thac bon day da
NPKCaMg va nghiém thic bon khuyét duéng chat

P, K, Ca va Mg dat twong dwong nhau, dao dong 56,3
- 64,0 14. Trong khi d6, nghiém thtc bon khuyét N va
nghiém thic FFP c6 s6 14 trén cay lan luot 1a 52,0,
54,5 14 cao khac biét c6 y nghia thong ké 5% so voi
nghiém thic KBP (42 1a) (Bang 2).

Chiéu dai 14 D gitta cac nghiém thic bon N, P,
K, Ca, Mg khac biét c6 y nghia thong ké 5%. Trong
d6, nghiem thtic bon day da NPKCaMg va nghiém
thic bon khuyét Mg co6 chiéu dai 14 D twong duong
nhau, v6i 72,0 va 70,5 cm, theo thit tu, cao hon so v6i
nghiém thic bon khuyét duong chat N, P, K va Ca,
voi chiéu dai 14 1an luot 1a 64,8, 66,3, 68,5 va 67,0 cm.
Tuy nhién, nghiém thic FFP c6 chiéu dai 14 D dat
69,2 cm, cao hon so v6i nghiém thic bon khuyét N, P
va Ca. Bén canh do, nghiém thic bon khuyét duong
chat N va KBP c¢6 chiéu dai 14 D thap twong duong
nhau, véi chiéu dai 14 D lan luot 1a 64,8 va 63,5 cm
(Bang 2).

Bang 2 cho thdy, chiéu rong 1a D khac biét c6 y
nghia théng ke 5% gitta cac nghiém thiec. Trong do,
nghiém thic bon day da NPKCaMg, bon khuyét
duong chat P, K, Ca, Mg va FFP c6 chiéu rong 14 D
tueong duong nhau, voi chiéu rong 14 D 6,57 - 6,97 cm.
Tuy nhién, nghiém thic bon khuyét N va nghiém
thitc KBP c¢6 chiéu rong 14 D dat thap hon, voi 5,85 va
5,70 cm, theo thi tu.

Béng 2. Anh hudng ciia bén N, P, K, Ca, Mg dén sinh truéng cay dia trdng trén d4t pheén tai huyén Long My,

tinh Hau Giang
Chiéu | S61a | Chiéu | Chiéu | Chiéu | Puong Ch{e.:u Dll:ong Ch{e.:u Du,’(mg
. s . N , dai kinh dai kinh
» , cao tren | daila | rong dai kinh . . N N
Nghiém thic . . . . . cuong | cuong | choi choi
cay cay D laD | than | than . .
@ | @ | @ | e | @m) | m | T | wal | ngon ) ngon
(cm) | (m) | (cm) | (cm)
KBP 74,5 | 42,0 | 63,5¢ | 5,70 | 9,7¢ 4,23 22,8 2,21 12,9° | 4,10°
NPKCaMg 85,00 | 64,00 | 72,00 | 6,97* | 18,6 4,68 24,4 3,01 17,00 | 5,13
PKCaMg 76,04 | 52,0° | 64,8% | 585> | 11,99 4,25 24,0 2,31 | 151® | 4,65
NKCaMg 80,0° | 56,3® | 66,3 | 6,65® | 12,49 4,43 24,6 2,44 16,4 | 5,002
NPCaMg 80,7° | 56,5 | 68,5 | 6,57 | 14,7° 4,42 24,3 2,69 15,7* | 4,25¢
NPKMg 80,3 | 60,0°° | 67,0 | 6,87 | 16,7" 4,43 24,1 2,97 16,8* | 4,70
NPKCa 80,5° | 57,02 | 70,5® | 6,63 | 15,1 | 447 24,4 3,00 154 | 4,83
FFP 77,5 | 54,5° | 69,2 | 6,63 | 12,6 4,46 24,5 2,85 16,6 | 4,90®
Mtic y nghia * * * * * ns ns ns * *
CV (%) 1,39 | 8,65 1,55 6,63 7,13 5,10 5,71 14,9 8,67 4,26

Ghi chu: Trong cung mot cot, cdc so co chir theo sau giong nhau thi khdc biét khong co y nghia thong ké
qua phép thir Duncan, *: Khac biét thong ké ¢ muic y nghia 5%, ns: Khac biét khong co y ngia thong ké. KBP:
Khong bon phan; NPKCaMg: Bon diy di; PKCaMg: Bon khuyét N: NKCaMg: Bon khuyét P NPCaMg: Bon
khuyét K: NPKMg: Bon khuyét Ca; NPKCa: Bon khuyét Mg; FFP: Bon phan theo nong dan.
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Chiéu dai than d6i voi nghiém thic bon day da
duong chat NPKCaMg dat cao nhat (18,6 cm). Tiép
dén 1a nghiém thtc bon khuyét Ca va Mg voéi chiéu
dai than lan luot 1a 16,7 va 15,1 cm cao khac biét cé y
nghia thong ké 5% so voi nghiém thitc bon khuyét N,
P va FFP, dao dong 11,9 — 12,6 cm. Bén canh d6,
nghiém thitc KBP c6 chiéu dai than thap nhat, voi
9,70 cm (Bang 2).

boi voi duong kinh than, chiéu dai cudng trai va
duong kinh cudng trai dia khac biét khong cé y
nghia théng ke gitta cac nghiém thic, trung binh
4,42, 24,1 va 2,69 cm, theo thi tyy (Bang 2).

Bang 2 cho thdy, chiéu dai choi ngon cta
nghiém thic bon day da NPKCaMg, bon khuyét P,
K, Ca, Mg va FFP dat twong dwong nhau, dao dong
15,4 — 17,0 cm, cao khac biét c6 y nghia thong ké 5%
so v6i nghiém thic KBP (12,9 cm). Nghiém thic bén
khuyét N c6 chiéu dai choi ngon tuong duong so voi
nghiém thic KBP, 1an luot 1a 15,1 cm va 12,9 cm.

Bang 2 cho thdy, duong kinh choi ngon &
nghiém thtc bon diay da NPKCaMg dat twong
duong v6i nghiém thie bon khuyét P, Mg va FFP,
lan luot 1a 5,13, 5,00, 4,83 va 4,90 cm. Mat khac,
nghiém thitc bon khuyét N va Ca cao khac biét cé y
nghia thong ke 5% so v6i nghiém thitc bon khuyét K
va nghiém thitc KBP, voi duong kinh chéi ngon dat
lan luot 4,65 cm va 4,70 cm so voi 4,25 cm va 4,10
cm. Bén canh do, duong kinh choi ngon & nghiém
thic bon khuyét N cao hon khoang 0,55 cm so voi
nghiém thirc KBP.

Thiéu N dan dén cay sinh truong kém, 14 vang,
giam hoat dong quang hop va tich liy duong chat
[16]. Mat khac, thiéu P cac qua trinh bién duong, ké
ca su phan cat, dan no té bao, ho hap va quang hop
déu giam, dan dén giam kich thuoc cta than va trai
cay vi P 1a thanh phén cta axit nucleic, nucleotide,
coenzyme, phospholipids, axit phytic, cé vai tro quan
trong trong cac phan tng lién quan dén ATP [17].
Bén canh d6, K dong vai tro chinh trong van chuyén
nuoc, chat dinh duong trong cay, diéu chinh dong
m& khi khéng va sy hap thu CO, [18]. Vi vay,
nghiém thic bon khuyét duong chat N, P va K giam
chiéu cao cay, chiéu dai 1a D va chiéu dai than so voi
nghiém thiec bon day da NPKCaMg (Bang 2). Két
qua nay cting phu hop véi nghién ctru ctia Haque va
cs (2021) [4], bon khuyét N gidm sinh khéi va dien
tich 1a ctia cay daa. Trong khi d6, nghién ctu cia

Cunha va cs (2021) [19], bon khuyét K giam chiéu
dai 1a D khoang 7,90 cm so v6i nghiém thirc bon day
da cac duong chat NPKCaMg. Bén canh d6, Ca va
Mg 1a hai duong chat quan trong chi ding sau N, P
va K. Theo Loekito va cs (2022) [20], Ca can cho viéc
hinh thanh hé thong ré, anh huéng dén hoat dong
sinh ly va phat trién binh thuong ctia cay. Ca duoc
xem la nguyén t6 co6 tac dung giai doc cho cay, giam
hap thu thtra cac ion gay doc nhu Fe, Al, Cu, Mn
[20]. Mg co6 vai tro thuc ddy su tang truong nhanh
chong hoat dong phan bao, chuyén hoa
carbonhydrate, phosphoryl héa va oxy hoa trong té
bao, giup giam doc tinh ctia nhém va kim loai niang
[19]. Do do, nghiém thitc bon khuyét Ca va Mg giam
chiéu cao cay va chiéu dai than so véi nghiém thic
bon day da NPKCaMg (Bang 2).

3.2. Anh huéng ciia bén N, P, K, Ca, Mg dén yéu
t6 cdu thanh ning suit va ning suit dia tréng trén
d4t phén tai huyén Long My, tinh Hau Giang

Nghiém thttc bon day da NPKCaMg c6 chiéu
dai trai dia 18,6 cm, cao khac biét co y nghia thong
ké 5% so voi nghiém thirc bon khuyét N, P, K va Mg,
voi chiéu dai trai daa lan luot 1a 16,2, 16,7, 17,3 va
17,2 cm. Tuy nhién, nghiém thic FFP c¢6 chiéu dai
trai thap hon so v6i nghiém thitc bon khuyét K va Ca
voi 16,1 cm < 17,3 ~ 17,6 cm, theo tht tu. Trong khi
d6, nghiem thic KBP c6 chiéu dai trai dia thap nhat
v6i 14,3 cm (Bang 3).

buong kinh trai dita khac biét co y nghia thong
ké 5% gitta cac nghiém thic. Cu thé, nghiém thic
bon day da NPKCaMg c6 duong kinh trai dia cao
hon so voi nghiém thic bon khuyét N va Ca, voi 9,00
cm so voi 8,49 cm va 8,17 cm, theo thit tw. Tuy nhién,
nghiém thic bon day da NPKCaMg va bon khuyét P,
K, Mg va FFP c6 duong kinh trai d&a twong duong
nhau, dao dong 8,61 — 9,00 cm. Mt khac, nghiém
thiec bon khuyét N c6 duong kinh trai twong duong
voi nghiém thic KBP, véi duong kinh trai lan luot 1a
8,49 va 8,32 cm (Bang 3).

Bang 3 cho thay, khai luong mot trai dira doi voi
nghiém thitc bon day da NPKCaMg dat cao nhat
(1,35 kg). Tiép dén 1a nghiém thitc bon khuyét Ca va
Mg c6 khoi luong mot trai dat teong dwong nhau, dat
trung binh 1,21 kg, cao hon so v4i nghiém thic bén
khuyét N va FFP, dao dong 1,08 — 1,09 kg. Trong khi
d6, nghiém thitc KBP c6 khoi luong mot trai thap
nhat, voi 0,95 kg.
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Béng 3. Anh huéng ctia bén N, P, K, Ca, Mg dén yéu
t6 c4u thanh ning suit dira trong trén dat phen tai
huyén Long My, tinh Hau Giang

Chiéu | Duong Khoi
Nghiém daitrai | kinh trai lwong
thic dta dta mot trai
(cm) (cm) (kg)
KBP 14,3¢ 8,32 0,95¢
NPKCaMg 18,6% 9,00° 1,35
PKCaMg 16,2 8,49 1,08°
NKCaMg 16,7°d 8,65 1,16
NPCaMg 17,3 8,73 1,13
NPKMg 17,6 8,17¢ 1,21
NPKCa 17,2b<d 8,70% 1,21
FFP 16,14 8,612 1,09°
Muc y nghia * * *
CV (%) 3,63 2,60 5,43

Ghi chu: Trong cung mot cot, cdc so co chir theo
sau giong nhau thi khic biét khong co y nghia thong
ké qua phép thir Duncan, *: Khac biét thong ké ¢ muic
¥ nghia 5% KBP: Khong bon phan; NPKCaMg: Bon
day du; PKCaMg: Bon khuyét N; NKCaMg: Bon
khuyét P NPCaMg: Bon khuyét K; NPKMg: Bon
khuyét Ca; NPKCa: Bon khuyét Mg; FFP: Bon phan
theo nong dan.

Nhin chung, cac duong chat N, P, K, Ca va Mg
c6 anh hudng tich cuc dén cac yéu té cau thanh ning
suat dira [19], [21]. Bang 3 cho thdy, nghiém thuc
bon khuyét N, P, K va Mg co chiéu dai trai giam 12,9,
10,2, 6,81 va 7,71%, theo th& tu so v6i nghiém thic
bon day da NPKCaMg. Trong khi d6, duong kinh
trai ctia nghiém thirc bon khuyét N va Ca dat thap
hon so voi nghiém thitc bon day da NPKCaMg, lan
luot 1a 8,49 va 8,17 so véi 9,00 cm. Két qua nay phu
hop voi nghién cttu cia Cunha va cs (2021) [19],
Cunha va cs (2019) [22], chiéu dai trai va duong kinh
trai nghiém thic bon khuyét N va K thap hon so voi
nghiém thicc bon day da NPKCaMg. Chiéu dai trai
va duong kinh trai thay déi da dan dén khoéi luong
mot trai dia thay ddi. Do d6, khai luong mot trai dia
& nghiém thic bon day da NPKCaMg dat cao hon so
voi nghiém thic bon khuyét mot trong cac duong
chat (Bang 3). Két qua nay phu hop voi nghién ctu
ctia Valleser (2019) [17], & nghiém thic bon day da
c6 khoi luong trai dat 1,42 kg cao hon so voi nghiém
thitc bon khuyét N, P hay K, voi khoi luong trai trung
binh 1,28 kg trén giong dda MD2. Khoi lwong trai
dtra ciing giam dan trong khi giam cac muic do bon

phan N va K trén cac giong dira Gold va Smooth
Cayenne [16], [23]. Su thay d6i nay c6 thé 1a do phan
ung tich cuc cta thuc vat déi voi lwong N, P, K, Ca va
Mg tang trong dat, dan dén trai to hon, vi N va K
doéng vai tro quan trong trong phan tng trao ddi chat
clia cac qua trinh sinh 1y khac nhau [19]. Bén canh
do, P, Ca va Mg la nguyén t0 quan trong giup cay
trong chong chiu voi doc tinh ctia cac kim loai ning
trong dat [20].

Ning sudit (tin/ha)

\’\LCF’ Q‘{’Q

R P C PN C N C PN 2 W
T T T g W

Nghiém thirc

Hinh 1. Anh huéng ciia bén N, P, K, Ca, Mg
dén ning suit dia trong trén dat phén tai huyén
Long My, tinh Hau Giang

Ghi chiu: Ky hiéu a, b, ¢ thé hién su khac biét co
¥ nghia thong ké 5% giita cdc nghiém thirc bon phan
qua phép thrr Duncan. KBP: Khéng bon phan;
NPKCaMg: Bon diy du; PKCaMg: Bon khuyét N;
NKCaMg: Bon khuyét P- NPCaMg: Bon khuyét K;
NPKMg: Bon khuyét Ca; NPKCa: Bon khuyét Mg;
FFP: Bon phan theo nong dan. Thanh bar thé hién
do léch chuan

Ning suat dira & nghiém thic bon day da
NPKCaMg dat cao nhat, véi 35,2 tan/ha (Hinh 1).
Tiép dén, nghiém thirc bon khuyét P, K, Ca, Mg va
FFP dat twong duwong nhau, v6i ning suat dao dong
29,1 - 31,4 tan/ha. Trong khi do6, nghiém thic bon
khuyét N va nghiém thiec KBP c6 nang suat dia dat
thap nhat, dao dong 23,2 — 24,6 tin/ha. Diéu nay
ching to6 N ¢o vai tro rat quan trong va anh huong
dang ké dén nang suat dia. Mahmud va cs (2020)
[24], cho rang can két hop bén phan N, P, K, Ca va
Mg vi cac nguyeén t6 nay la cac duong chat can thiét
cho cay sinh trudong va phat trién tot, gitip ning cao
nang suat cay trong. Theo Cunha va cs (2021) [19],
nang sudt trai cao nhat tir nghiém thic bon day da
NPKCaMg, niang suat tang 26,9% so voi nghiém thtrc
KBP. Két qua nay ciing phu hop voi cac nghién ctru
duoc 4p dung trén giong dea MD2, gitp ting nang
suat dira khoang 10,2 — 53,1%, so voi nghiém thic
KBP [24].
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Hinh 2. Anh hudng ctia b6n phan dén (a) hiéu qua néng hoc ciia phan NPKCaMg va (b) chénh léch
nang sudt dira gitta cAc nong ho tai huyén Long My, tinh Hau Giang

Hiéu qua nong hoc ctia cac duong chat N, P, K,
Ca va Mg trén dat phén trong dia tai Hau Giang cho
thay bon 1 kg N tiang 36,5 kg dita. Twong tu, bon 1 kg
P, K, Ca va Mg tang 23,2, 22,0, 3,4, 6,4 kg dura, theo
th tv (Hinh 2a). Theo Tran Kim Anh va cs (2021)
[3], nang suat dia diéu tra tai xa Vinh Vién A, huyén
Long My, tinh Hau Giang gitta cac ho nong dan co su
chenh léch cao, dat trung binh 13,8 tdn/ha. Trong
khi d6, nang suat dira trong truong hop st dung
phuong phap SSNM gitta cac ho néng dan dao dong
28,8 — 30,0 tdn/ha (Hinh 2b) va nang suit nghiém
thitc bon day da NPKCaMg dat trung binh 35,2
tan/ha (Hinh 1). Do d6, chénh léch ning suat gitra
cac nong ho khoang 53,1% so véi nghiém thic FFP,
trong do6 st dung phuong phap SSNM & nghiém thiic
bon day da NPKCaMg c6 do chénh léch thap hon,
voi 20,7%.

Béng 4. Piéu chinh luong phan NPKCaMg cho dat
phén trong dia tai huyén Long My, tinh Hau Giang

Duong GY GY ox, op, 0K, 0Ca va 0Mg) F
chat | (tdn/ha) (tan/ha) (kg/ha)
N 24,6 370,3
P 29,1 387,3
K 38,1 30,1 364,9
Ca 31,2 2009,5
Mg 31,4 1035,3

Ghi chu: GY: Nang sudt muc tiéu; GY,: Ning
suat dita cua 16 khuyét dam; GY,p: Nang sudt dira cuia
10 khuyét Iin; GY,: Niang suat dia cia 16 khuyét
kali; GY,., Ning suat dita cua 16 khuyét canxi;
GYyy, Ning sudt dita cua 1o khuyét magie; F: Luong
phan bon vao.

Dua vao két qua thu duoc & hinh 2b, nang suat
dtra 38,1 tan/ha duoc gia dinh 1a nang suat muc tiéu
dé tinh toan luong phan cho cay daa trong trén dat

phén tai huyén Long My, tinh Hau Giang. Theo céng
thitc ctia Pasuquin [15], lwuong phan NPKCaMg cho
cay dua la 370,3 — 387,3 — 364,9 — 2009,5 va 1035,3
kg/ha, theo thit tw (Bang 4).

3.3. Anh huéng ciia bén N, P, K, Ca, Mg dén
chit luong trai dia tréng trén dit phén tai huyén
Long My, tinh Hau Giang

Bang 5 cho thdy, ham luong nudc va do Brix khac
biét c6 y nghia thong ke 5% gitta cac nghiém thirc. Cu
thé, ham luong nuwoc & nghiém thic bon day da
NPKCaMg, bon khuyét K va Mg dat twong duong
nhau, voi 614,9, 581,7 va 578,6 mL, theo tht tu. Tiép
dén la nghiém thic bon khuyét P va Ca thap hon so
voi nghiém thie bon khuyét N va FFP, v6i ham luong
nuoc 1an luot dao dong 545,8 - 534,1 mL so véi 373,8 -
418,9 mL. Bén canh do, nghiém thttc bon khuyét N co
ham luong nuédc dat 373,8 mL, cao hon so véi nghiém
thitc KBP (318,5 mL). Doi véi do Brix, nghiém thitc
bon day da NPKCaMg, bon khuyét N, P, Ca, Mg va
FFP dat twong duong nhau, dao dong tir 7,20 - 7,88%.
Tuy nhién, nghiém thitc bon khuyét K va nghiém thic
KBP ¢6 do Brix thap voi 6,33 va 5,70%, theo thi tu.
biéu nay chung t6 rang bon khuyét duong chat K dan
dén giam do Brix ctia nuoc ép trai dia.

Bang 5 cho thay, pH nudc va ham luong axit
téng so trong trai dia dat tuong duong nhau, trong
khi d6 ham luong vitamin C Khac biét c6 y nghia
thong ke 5% gitta cac nghiém thic. Cu thé, pH nuoc
va ham luong axit tong s6 dao dong lan luot 3,26 -
3,41 va 10,2 - 12,8 mg/L. Dai véi ham luong vitamin
C, nghiém thiec KBP va bon khuyét K dat thap nhat,
voi ham luwong dat 25,2 va 25,8 mg/100 g. Cac
nghiém thitc bon day da NPKCaMg, bon khuyét N,
P, Ca, Mg va FFP dat twong duong nhau, dao dong
44,0 - 55,7 mg/100 g.
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Béng 5. Anh huéng ctia bén N, P, K, Ca, Mg dén pham chét trai dita trdng trén d4t pheén tai huyén Long My,

tinh Hau Giang
Ham luong bo Axit t§ng Vitamin C Mau sac trai
Nghiém thtc nuéc Brix pH sO (me/100 @) L o b
(mL) (%) (mg/1)
KBP 318,5¢ 5,70P 3,32 10,2 25,2P 198,7° | 46,3 | 105,6
NPKCaMg 614,9? 7,88? 3,26 12,8 55,72 289,08 | 57,9° | 106,6
PKCaMg 373,8¢ 7,40? 3,32 11,1 44 0? 203,1° | 49,8 | 101,8
NKCaMg 545,8" 7,63? 3,34 12,0 44 6 215,8" | 53,3®> | 1174
NPCaMg 581,72 6,33" 3,30 11,5 25,8" 216,9° | 53,2®> | 107,3
NPKMg 534,1° 7,60? 3,41 11,1 51,9 229,6" | 52,3%¢ | 107,7
NPKCa 578,6% 7,30° 3,38 12,6 48,1° 224,9° | 54,2®> | 104,9
FFP 418,9¢ 7,207 3,27 11,1 47,5 227,1° | 54,1 | 103,1
Mtic y nghia * * ns ns * * * ns
CV %) 6,12 5,84 9,58 10,8 15,7 7,67 6,64 12,7

Ghi chu: Trong cung mot cot, cdc so co chir theo sau giong nhau thi khac biét khong cé y nghia thong ké
qua phép thir Duncan, *: Khac biét thong ké ¢ muc y nghia 5%, ns: Khac biét khong co y ngia thong ké. KBP:
Khong bon phan; NPKCaMg: Bon diy di; PKCaMg: Bon khuyét N: NKCaMg: Bon khuyét P- NPCaMg: Bon
khuyét K; NPKMg: Bon khuyét Ca; NPKCa: Bon khuyét Mg; FFP- Bon phan theo nong dan.

bo dam nhat vé mau sic trai khac biét co y
nghia thong ké 5% giita cac nghiém thic (Bang 5).
Cu thé, nghiém thttc bon day ¢t NPKCaMg c6 gia tri
L dat 289,0, cao hon so voi nghiém thitc bon khuyét
N, P, K, Ca, Mg, FFP va KBP, dao dong 198,7 - 229,6.

Gia tri a* ctia mau sac trai khac biet co y nghia
thong keé 5% gitta cac nghiém thirc (Bang 5). Cu thé,
mau sic trai do6i véi nghiém thic bon day da
NPKCaMg c6 mau d6 cao hon so v6i nghiém thic
bon khuyét N, voi gia tri 57,9 so véi 49,8, theo thi tu.
Bén canh do, nghiém thic bon khuyét P, K, Ca, Mg
va FFP c6 mau d6 twong duong nhau, dao dong 52,3
—54,2. Gia tri a” & nghiém thiec bon khuyét N twong
duong véi nghiém thiac KBP, voi gia tri lan luot 1a
49,8 va 46,3. Doi voi gia tri b* gifta cac nghiém thtc
khac biét khong c6 y nghia thong ke, dao dong tir
101,8 dén 117,4 (Bang 5).

Vitamin C tr trai ciy co6 ich cho stc khoe con
nguoi nhu tang kha nang khang virus, chéng viém va
diéu hoa mién dich [25]. Bén canh d6, do Brix, pH va
ham luong axit tong s6 1a ba trong s6 nhitng yéu to
chinh quyét dinh chat luwong trai daa [17]. Két qua
Bang 5 cho thdy K 1a chat dinh duong chinh anh
hudéng dén chat luong trai dia nhu do Brix va ham
luong vitamin C. Két qud nay ciing phu hop voi
nghién ctu cta [16], d6 Brix tang trong truong hop
tang liéu luong K bon vao dat & giong dira Smooth
Cayenne. Tuong tu, ham luong vitamin C tang véi

tang liéu luong bon phan K voi ham luong vitamin C
cao hon 67,9% so véi nghiém thiec KBP [21], da
nghién cttu anh huong cta cac chat dinh duong nhu
N, P, K, Ca va Mg dén chat luong trai dita va ching
minh rang viéc tang luong K gitp ting ham luong
vitamin C trong nudc ép cta trai dia. Tuy nhién, doi
voi pH nudc va ham luong axit téng s6 khac biét
khong c6 y nghia thong ké giita cac nghiém thirc
(Bang 5). Két qua nay phu hop voi nghién ctu cta
Cunha va cs (2021) [19], viéc tang bén phan K khong
anh hudng dén do pH va axit téng s6 ctia trai. Cac tac
gia khac ciing thu duoc két qua twong tu voi gia tri
pH va ham luong axit tong s6 dat trung binh 3,41 va
7,10%, theo thut tu [17], [24]. Mat khac, duong chat
N, P, Ca va Mg anh hudng khong dang ké dén chat
luong trai dira nhu d6 Brix, pH nudc, ham luong axit
téng so6 va vitamin C.

4. KET LUAN

Nang suat chénh léch gitta cac ho nong dan
53,1% & nghiém thic FFP, trong khi d6 sit dung
phuong phap SSNM & nghiém thic bon day da co do
chénh léch chi 20,7%. Trong d06, cong thic phan
NPKCaMg la 370,3 — 387,3 — 364,9 — 2009,5 va 1035,3
kg/ha, theo thit tu duoc st dung dé giam chénh léch
nang suat daa trong trén dat phén tai huyén Long
My, tinh Hau Giang. Nghiém thttc bon khuyét mot
trong cac duong chat N, P, K, Ca va Mg dan dén
giam chiéu cao cay dira, trong khi do bon khuyét N,
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P, K va Ca giam chiéu dai 1a D va chiéu dai than. Doi
voi chiéu dai trai va khoi luong mot trai dia &
nghiém thirc bon khuyét N, P, K, Ca va Mg dat thap
hon so v6i nghiém thic bon day da NPKCaMg, dan
dén gidm nang suit dira. Nang suit & nghiém thic
bon day da NPKCaMg dat 35,2 tan/ha, cao hon so
voi nghiém thuc FFP, véi 29,4 tdn/ha, tuong tng voi
d6 Brix 7,88% so voi 7,20%, theo thit tu. Bon khuyét N
giam ham luwong nudc trong trai, bon khuyét K giam
d06 Brix va ham luong vitamin C. Trong khi @6, bon
N, P, Ca va Mg c6 anh huéng twong duong nhau dén
chat luong trai dira nhu d¢ Brix, pH nuéc, ham luong
axit téng so va vitamin C.
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USE OF SITE - SPECIFIC NUTRIENT MANAGEMENT TECHNIQUE TO REDUCE GAP YIELD IN
PINEAAPLE CULTIVATED IN HAU GIANG

Nguyen Minh Phung, Nguyen Quoc Khuong

Summary

The objective of this study was to (i) Determine the yield gap of pineapple between farmers’ fields; (ii)
Evaluate the effects of NPKCaMg fertilizers on growth, yield and quality of pineapple. An on - farm reseach
experiment was arranged in a completely randomized block design including of 3 replications with 3
pineapple fields in Vinh Vien town, Long My district, Hau Giang province. Treatments for each farmer field
included (i) no applied chemical fertilizer; (i) fully fertilized plot of N, P, K, Ca and Mg; (iii) fertilized plot of
P, K, Ca and Mg, (iv) fertilized plot of N, K, Ca and Mg; (v) fertilized plot of N, P, Ca and Mg, (vi) fertilized
plot of N, P, K and Mg; (vii) fertilized plot of N, P, K and Ca; (viii) FFP: Farmers’ fertilizer practice (FFP).
Results showed that yield gap of pineapple between farmers’ field was approximately 53.1% in FFP
treatment while fully fertilized fertilizers in site-specific nutrient management has yield gap only 20.7%. Use
of NPKCaMg fertilizer formular is 370.3 - 387.3 - 364.9 - 2009.5 and 1035.3 kg/ha, respectively to reduce the
yield gap pineapple grown on acid sulfate soil in Long My district, Hau Giang province. The treatments
without application one of the individuals N, P, K, Ca and Mg reduced the plant height of pineapple, while
treatments without N, P, K or Ca reduced D leaf length and stem length and shoot diameter. The pineapple
yield in NPKCaMg treatment was 35.2 t ha! which was higher than in FFP treatment (29.4 t ha), with Brix
index 7.88% and 7.20%, respectively. N, P or K omission treatments reduced water content in fruit whilst K
omission treatment reduced Brix index and vitamin C contents.

Keywords: Plant pineapple, yield gap, acid sulfate soil, site-specific nutrient management.
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ANH HUONG CUA LUONG BON BAM, LAN, KALI
DEN SINH TRUGNG, PHAT TRIEN, NANG SUAT,
HAM LUONG GLYCOALCALOID CUA CAY CA GAI LED

(Solanum hainanense Hance) TRONG TREN DAT D01

TAI HUYEN NGOC LAC, TINH THANH HOA

Lé Hung Tién!, Tran Cong Hanh?, Nguyén B4 Hoat?

TOM TAT

B6 tri thi nghiém dong ruéng mot nhan t6, 13 cong thic, nghién cttu anh huéng cta 5 luong bon dam (0, 50,
75, 100, 125 N/ha/Ia thu hoach) trén nén boén 10 tdn phan chuong + 100 P,O; + 80 K,0; 5 lugng bon lan (0,
40, 60, 80, 100 P,05/ha/ltta thu hoach) trén nén bon 10 tin phan chudng + 125 N + 80 K,O; 5 luong bén K,0O
(0, 35, 50, 65 va 80 K,O/ha/ltta thu hoach) trén nén boén 10 tdn phan chuong + 125 N + 100 P,O, dén sinh
trudng, phat trién, nang suat, ham luong glycoalcaloid cta cay ca gai leo (Solanum hainanense Hance)
trong trén dat doi huyeén Ngoc Lic, tinh Thanh Héa. Thi nghiém duoc bé tri theo kiéu khoi ngdu nhién day
da (RCB), nhéc lai 3 1an va duoc 1ap lai trong 2 Itta thu hoach. Thoi gian thuc hién 2017 - 2018. Két qua cho
thdy: dam co tac dung 1am ting ning suit duoc lieu, ham luong glycoalcaloid & cac luong bén 50 - 100 N.
Lan va kali déu c6 xu huong lam ting ham luong glycoalcaloid khi ting luong boén va dat cao nhat & luong
boén 40 - 60 P,0, va 35 - 50 K,O. Trén co s& thiét 1ap phuong trinh twong quan giita cac luong bon N, P,O,,
K,O voi ning suat duoc liéu va nang sudt glycoalcaloid, Iuong boén t6i da vé ky thuat dugc xac dinh & muc
107,3 N/ha/ltta thu hoach; 82,2 P,0,/ha/Itta thu hoach; 68,2 K,O/ha/ltta thu hoach déi véi nang suit duge
lieu va 100,8 N/ha/lita thu hoach; 77,6 P,0,/ha/lta thu hoach; 63,5 K,O/ha/lita thu hoach déi véi niang
suat glycoalcaloid. Luong boén t6i thich vé kinh té€ dugc xac dinh & mitc 101,4 N/ha/lta thu hoach; 95
P,0;/ha/ltra thu hoach, 76,9 K,0/ha/ltra thu hoach d6i voi nang suat duoc liéu va 96,3 N/ha/lta thu hoach;

92,0 P,0,/ha/ltta thu hoach; 74,4 K,0/ha/Itta thu hoach déi voi nang suit glycoalcaloid.
Tt khoéa: Ciy ca gai leo, duoc liéu, glycoalcaloid, luong bon N, P,0,, K,0, Ngoc Lic, Thanh Hoa.

1. AT VAN BE

Cay ca gai leo (Solanum hainanense Hance)
thuoc ho ca (Solanaceae) c6 nguén goc hoang dai,
duoc J. de Loureiro dinh loai dau tién vao nam 1790.
Cay thuwong moc trong rimg, bui rAm & do cao tie 300
- 1.200 m thudc cac tinh Quang Pong, Quang Tay,
Hai Nam ctia Trung Quéc, Lao va Viet Nam [4]. O
nuoc ta, ca gai leo phan bé & pham vi twong doi rong,
ttr viing nui thap dén trung du va dong bang ven bién
cac tinh Thai Binh, Ha Nam, Thanh Hoa, Nghé An
v6i cac tén goi khac 1a ca gai day, ca vanh, ca quynh,
ca quanh, ca lu, gai cuom va duoc stt dung lam thudc
tri cam cum, bénh di tng, ho ga, dau lung, dau nhirc
xuong khop, thap khop, ran can, gidi doc ruou [2],
[6]. Cac bo phan cha cay ca gai leo nhu thén, 14, ré,

" Trung tim Nghién ctru Dugc liéu Bac Trung bo
* Email: hungtienvdl@gmail.com

? Truong Pai hoc Hong Pirc

3 Vién Duoc liéu

qua c6 chta cac hop chat alcaloid, glycoalcaloid,
steroid saponin, flavonoid, phytosterol, chat béo,
carotenoid, coumarin, acid httu co, duong kht tu do,
acid amin, trong d6 glycoalcaloid 1a hoat chét chinh
c6 tac dung tc ché su phat trién xo gan, chong viém,
bao vé gan [5], [8].

Trong nhitng nam gan day, nhu ciu st dung
nguyeén liéu ca gai leo dé bao ché thudc chita bénh,
san xudt cao ca gai leo, thuc phdm bao vé stc khoe,
ché hoa tan tang manh, nguon ca gai leo trong tu
nhién bi khai thac can kiét nén dién tich trong ca gai
leo da timng budc duoc mé rong. Song toc dd6 mé rong
dién tich tréng ca gai leo con cham, qui mo dién tich
nho 1, phan tan; nang suat, chat luong duoc liéu,
hiéu qua san xuat cé su bién dong 16n. Trong linh
vuc phan bon, nhiéu cong trinh nghién ctru da chi ra
rang, qua trinh sinh truedong, phat trién va téng hop
cac chat dic hiéu trong cay duoc lieu phu thudc rat
l6m vao viéc cung cap cac nguyen t6 dinh dudng da
luong N, P, K va mot s6 nguyén t6 vi luong nhu Fe,
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Zn, Mn. Tuy nhién, méi mot loai cay khac nhau, diéu
kieén dat dai va ky thuat canh tac khac nhau c6 nhu
cau khac nhau vé liéu luong, ty le N, P,O;, K,0. Viéc
boén qua cao hay qua thap mot yéu té phan bén nao
d6 déu dan dén lam giadm nang suét, chat luong duoc
liéu [1].

bat @éi tinh Thanh Ho4 tap trung cha yéu & khu
vuc phia Tay cta tinh, thudc dia giéi hanh chinh cta
11 huyeén 1a: Nhu Xuan, Nhu Thanh, Thuong Xuan, Lang
Chanh, Ba Thuoc, Quan Hoa, Quan Son, Muong Lat, CAm
Thity, Thach Thanh va Ngoc Lic. Téng dién tich dat tu
nhién 798.463 ha, chiém 71,84% so voi dién tich toan tinh;
dién tich dat nong nghiep 102.650 ha, chiém 12,86%
dién tich tu nhién toan viing [3]. Vi diéu kién khi hau
nhiet doi, dat dai phi nhiéu, cht yéu la cac loai dat
feralit phat trién trén da4 macma (bazo, trung tinh,
axit), da tram tich va d4 bién chat, tai nguyén nuoc
phong phu, da dang (nuéc song, sudi, ho, dap) khong
bi 6 nhiém boi cac nguyén to kim loai nang va du
luong thudc vé thuc vat. Vung doéi nui phia Tay tinh
Thanh Hoa duoc danh gia 1a khu vuc c6 tiém nang va
thé manh cho phat trién cac loai cay duoc liéu noi
chung, cay ca gai leo noi rieng. Két qua nghién ctu
ctia Trung tam Nghién cttu Duoc lieu Bac Trung bo
cho thay, ham luong glycoalcaloid toan phan tinh theo
solasodin ctia mau ca gai leo thu thap tai huyén Ngoc
Lic, tinh Thanh Hoéa la kha cao, dat 0,34%, so véi 0,1%
theo qui dinh trong Duoc dién Viet Nam [7]. Tuy
nhién, cho dén nay, cac cong trinh nghién ctu vé ky
thuat san xuat néi chung, phan bén néi rieng cho cay
ca gai leo & viing dat nay con rat han ché.

Nghién cttu dugc thuc hién nham muc dich xac
dinh lwong boén dam, lan, kali cho cay ca gai leo
(Soalum hainanense Hance) trén dat doi huyén Ngoc
Lac, tinh Thanh Héa dat nang suat duoc liéu, niang
sudt glycoalcaloid va hiéu qua bén phan cao nhat.
Qua d6 tao co s& dé phd bién van dung, gép phan
hinh thanh va phat trién bén vimg viung san xuat
duoc liéu ca gai leo & cac dia phuong khu vuc phia
Tay ctia tinh Thanh Hoéa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctu

Loai ca gai leo (Solanum hainanense Hance)
hién dang luu gitt tai Trung tAm Nghién ctru Duoc
lieu Bac Trung bo da duoc chap nhan dang ky bao ho
gidng cay trong mai tai Thong bao so 805/TB-TT-

VPBH ngay 10/7/2017 cta Cuc Trong trot - Bo Nong
nghiép va PTNT.

Thi nghiém duogc bo tri trén loai dat feralit nau
d6 phat trién trén da macma bazo trung tinh tai xa
Ngoc Son, huyén Ngoc Lic, tinh Thanh Hoéa. Dat
c6 thanh phan co giéi thit nhe, do pH 6,55; ham
luong chat hitu co téng s6 1,87%; dam téng so
0,104%; lan téng so6 0,209%; lan dé tieu 53,71
mg/100g dat; kali téng so 0,137%; kali trao déi
18,28 mg/100g dat; dung tich hap thu 18,95
1d1/100g dat. Ham lwong cac nguyeén té kim loai
ning: As 8,39 ppm; Zn 76,01 ppm; Pb 57,26 ppm,;
Cu 49,92 ppm; Cd 0,212 ppm, thudc giéi han cho
phép theo QCVN 03: 2015/BTNMT cua Bo Tai
nguyén va Moéi truong. Ham leong du luong thudc
bao vé thuc vat: Dalapon; Diazinon; Dimethoate;
Methamidophos; Lindane; DDT; 24D va
Fenobacarb khong phat hién c6 trong dat. Cac chi
tieu chat luong nguon nudc tudi: pH 7,29; DO 5,54;
Cl 14,12 mg/L; Bo 0,125 mg/L; As 0,00077 mg/L;
Hg 0,00012 mg/L déu nam trong gi6i han cho
phép theo QCVN 39: 2011/BTNMT cua Bo Tai
nguyén va Moi truong.

Thi nghiém st dung ngudn phan chuéng tai dia
phuong, cac loai phan khoang thong dung trén thi
truong: uré 46% N; supelan 16% P,Os; kali clorua 60%
K,O.

2.2. Phuong phap nghién ctru
2.2.1. BO tri thi nghiém

Thi nghiém déng ruong mot nhan t6, 13 cong
thitc, nghién cttu anh huéng cia 5 luong bon dam (0,
50, 75, 100, 125 N/ha/Itta thu hoach) trén nén bon
phan 10 tan chudng + 100 P,O: + 80 K,O (nén 1); 5
luong bén lan (0, 40, 60, 80, 100 P,Os/ha/lka thu
hoach) trén nén bon 10 tan phan chuong + 125 N +
80 K,0 (nén 2); 5 luong bon kali (0, 35, 50, 65, 80
K,0/ha/ltta thu hoach) trén nén bon 10 tin phan
chuéng + 125 N + 100 P,O; (nén 3) dén sinh truéng,
nang suat, ham luong glycoalcaloid cta cay ca gai leo
trong trén dat doi huyén Ngoc Lac, tinh Thanh Hoéa.
Cong thuc thi nghiém cu thé nhu sau:

CT1. Nén 1 (10 tAn phan chuong + 100 P,O5+ 80
K,0)

CT2.Nén1+50N.

CT3.Nén 1+ 75N.

CT4.Nén 1+ 100 N.
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CT5.Nén 1+ 125N,

CT6. Nén 2 (10 tan phan chuéng + 125 N + 80
K,0).

CT7.Nén 2 + 40 P,O-.
CT8.Nén 2 + 60 P,Os.
CT9. Nén 2 + 80 P,O.

CT10. Nén 3 (10 tan phan chuong + 125N + 100
P,0;).

CT11. Nén 3+ 35 K,0.
CT12. Nén 3+ 50 K,O.
CT13. Nén 3 + 65 K,0.

Thi nghiém duoc bé tri theo khéi ngau nhién
day @a (RCB), nhac lai 3 lan. Dién tich 6 thi nghiem
12 m? (rong 2,4 m x dai 5 m), 3 luong/6, méi luéng
trong 2 hang, moi hang trong 10 cay (khoang cach
hang 40 cm, khoang cach cay 50 cm), téng s6 60
cay/o.

2.2.2. Cdc bién phap ky thuit ap dung trong thi
nghiém

- Ky thuat bon phan: bén 16t 100% phan chudéng
va phan lan trudce khi trong hodc sau khi thu hoach
ltra 1. Bén thuc chia 3 lan:

+ Doi voi 1ta 1: bon 30% téng luong N vao thoi
diém 30 ngay sau trong; 40% téng luong N va 50%
téng lueong K,O vao thoi diém 60 ngay sau trong; 30%
téng luong N va 50% téng luong K,O con lai vao thoi
diém 90 ngay sau trong.

+ Dai voi lta 2: bon 30% téng luong N vao thoi
diém 10 ngay sau khi thu hoach lta 1; 40% tong
luong N va 50% téng luong K,O vao thoi diém 40
ngay sau khi thu hoach ltra 1; 30% tong lwong N va
50% téng lwong K,O con lai vao thoi diém 70 ngay
sau khi thu hoach la 1.

- Cac bién phap ky thuat canh tac khac: Ngoai
yéu to phan bon, cac bién phap ky thuat tréong, cham
soc, twdi nudc, bao vé thuc vat va thu hoach trong thi
nghiém duwoc 4p dung thong nhat theo qui trinh
khuyén cao ctia Vién Duoc liéu [9].

2.2.3. Chi tiéu va phuong phap theo doi ngodi
dong ruong

Trong mdi 6 thi nghiém, c6 dinh 10 cay theo
phuong phap duong chéo bang cach danh dau dé
theo doi cac chi tiéu sinh truéng, nang suat va ham
lwong glycoalcaloid:

- Sinh truéng: theo doi thoi gian qua cac giai
doan sinh trudng, phat trién; theo doi duong kinh
goc, chiéu cao cay, so6 canh cap vao cac thoi diém 30,
60, 90 ngay va khi thu hoach. Tinh gia tri trung binh,
cu thé:

+ Thoi gian tir trong/thu hoach ltta 1 dén phan
canh (ngay): S6 ngay tur trong/thu hoach Itta 1 dén
khi c6 5% s6 cay trong 6 xuat hién canh cép 1 dau
tién.

+ Thoi gian tir trong/thu hoach Itta 1 dén ra hoa
(ngay): S6 ngay tir trong/thu hoach ltta 1 dén khi c6
5% so cay trong 6 xuat hién hoa dau tién.

+ Thoi gian tir trong/thu hoach Itta 1 dén hinh
thanh qua: S6 ngay tir trong/thu hoach Itta 1 dén khi
c6 5% s6 cay trong 0 xuat hién qua dau tién.

+ Thoi gian tir trong/thu hoach Itta 1 dén thu
hoach (ngay): s6 ngay tir trong/thu hoach Itta 1 dén
thu hoach lira 1/1ta 2.

+ Chiéu cao cay (cm): Do tir goc dén dinh sinh
trudng cua ciy.

+ S6 canh cap 1 (canh): dém so6 canh cap 1 trén
cay.

- Nang suat c4 thé tuoi (g/cay): can khoi luong
tuoi cta 10 cay theo doi, tinh khoi luong trung binh.

- Ham luwong chat kho (%) xac dinh theo tiéu
chuin nganh 10TCN 842: 2006.

- Nang suat duoc liéu (tdn/ha): Thu toan bo
duoc lieu trén 6, phoi kho, can khai luong va tinh
nang suat thuc thu, quy ra tdn/ha.

- Nang suat glycoalcaloid (kg/ha) = nang suat
duoc liéu x ham luong glycoalcaloid

- Hiéu qua kinh té€ bon phan:

+ Hiéu suat phan bon (kg duoc liéu; kg
glycoalcaloid/kg phan bon) = khéi luong duoc lieu
(kg); khoi luong glycoalcaloid (kg) ting thém khi
boén thém 1 kg phén bon.

+ TV suat loi nhuan bén phan (Value Cost Ratio —
VCR) = gia tri san phdm duoc liéu; gia tri hoat chat
glycoalcaloid ting thém do bon phan so véi tién mua
phan bon tang thém.

2.2.4. Phan tich trong phong

- Phan tich ham luong glycoalcaloid toan phan
tai Vién Duoc liéu theo phuong phap quang phé hap
thu t&r ngoai (phu luc 4.1 Duoc dién Viet Nam V);
phan tich céc chi tiéu chat luong dat, nuoc tai phong
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thi nghiém Vién Thé nhuong Nong hoa: pH TCVN
8941: 2011/BTNMT; OM% TCVN 8942:
2011/BTNMT; N% TCVN 8557: 2010/BTNMT;
P,05% TCVN 5225: 2009/BTNMT; K,0% TCVN 8662:
2011/BTNMT; CEC TCVN 8660: 2011/BTNMT;
ham luong cac nguyeén t6 kim loai niang As, Cd, Pb,
Cu, Zn ton du trong dat: QCVN 03: 2008/BTNMT;
cac chi tieu chat luong nuée BOD, COD, As, Cd, Pb,
Cu, Zn: QCVN39: 2011/BTNMT.

2.2.5. Xirly so'liéu

- Tinh sai s6 thi nghiém (CV%) va gi6i han sai
khac nhé nhat c6 y nghia (LSD) & muc xac suat 95%
bang chuong trinh IRRISTAT 5.0.

- Xac dinh luong boén toi da vé ky thuat va toi
thich vé kinh té trén co s& van dung dinh luat vé hiéu
suat phan bon giam dan dé thiét lap phuong trinh
tuong quan bac 2 (y = ax’ + bx + ¢) gitta luong phan
bon voi nang suat duoc liéu, nang suat glycoalcaloid

theo cong thirc cia Michel Lecompt, 1965 (dan theo
Vi Hitu Yém, 1998) [10].

+ Luong bon toi da vé ky thuat (kg/ha) =-b/2a

+ Luong boén t6i thich vé kinh té (kg/ha) = (v -
b)/2a.

Trong d6: a, b 1a cac hé s6 ctia phuong trinh
teong quan; y 1a khéi luong duoc lieu; khoi lwong
glycoalcaloid dit &€ mua duoc 1 kg phan bon.

2.2.6. Thoi gian, dia diém thi nghiém

Thoi gian tir thang 10/2017 dén thang 11/2018.
bia diém tai huyén Ngoc Lac, tinh Thanh Hoa.

3. KET QUA NGHIEN CUU

3.1. Anh huéng clia cic luong bon dam, 14n, kali
dén sinh trudng cta cay ca gai leo

Két qua nghién ctru anh hudng ctia cac luong
bon dam, lan, kali dén sinh truong cta cay ca gai leo
trong trén dat déi huyén Ngoc Lic, tinh Thanh Hoa
duoc trinh bay trong bang 1 va 2.

Béng 1. Anh huéng luong bén dam, lan, kali dén thoi gian sinh truéng va dong théi ting truéng
duwong kinh géc cay ca gai leo trong trén dat déi huyén Ngoc Lic, tinh Thanh Héa

Thoi gian tir tr(”\)‘ng/ thu 1‘10ach Itra 1 dén Puong kinh géc (cm)
TT Cong thic ey (ng:aly)
Phan Ra Hinh q Thu 30 60 ngay 90 Thu
canh hoa thanh qua | hoach | ngay ngay hoach
1 Nén 1+ 0N 25 136 148 171 0,26 0,35 0,51 0,56
2 Nén1+50N 19 144 151 176 0,32 0,42 0,61 0,71
3 Nén1+75N 16 146 153 178 0,36 0,48 0,69 0,82
4 Nén1+100 N 14 146 154 180 0,38 0,51 0,74 0,87
5 Nén1+125N 12 148 156 183 0,39 0,52 0,76 0,90
6 Nén 2 + 0 P,O, 22 158 170 191 0,29 0,41 0,60 0,69
7 Nén 2 + 40 P,0O; 17 153 160 188 0,33 0,47 0,68 0,81
8 Nén 2 + 60 P,O, 15 152 158 187 0,35 0,50 0,73 0,86
9 Nén 2 + 80 P,O, 13 150 157 186 0,37 0,51 0,75 0,89
10 Nén 3+ 0K,0 18 153 161 188 0,33 0,44 0,64 0,73
11 Nén 3 + 35 K,0 15 151 160 186 0,36 0,49 0,71 0,84
12 | Nén3+50K,0 14 150 159 185 0,38 0,51 0,74 0,88
13 | Nén3+65K,0 13 149 158 184 0,39 0,52 0,76 0,89
LSDg5 0,05
CV% 8,1

Ghi chii: S6 liéu trung binh cua 2 hita thu hoach. Nén 1: 10 tan phan chuong/ha + 100 kg P,Os/ha + 80
kg K,O/ha; nén 2: 10 tan phan chuéong/ha + 125 kg N/ha + 80 kg K,O/ha; nén 3: 10 tin phan chudng/ha +

125 kg N/ha + 100 kg P,Oy/ha.
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Bang 2. Anh huéng ctia lwegng bén dam, lan, kali @én dong thai ting truéng chiéu cao, dong thai phan canh
clia cay ca gai leo trong trén dat déi huyén Ngoc Lic, tinh Thanh Hoa

Chiéu cao cay (cm) S6 canh cap 1 (canh/cay)

TT Cong thic 30 60 90 Thu 30 60 90 Thu
ngay ngay ngay hoach | ngay | ngay | ngay hoach

1 Nén1+0N 21,43 | 55,17 69,81 81,56 | 2,40 | 4,69 6,40 6,37
2 Nén 1+50N 27,25 | 70,14 88,76 108,5 | 3,00 | 5,86 7,99 8,26
3 Nén1+75N 30,62 | 78,81 99,72 | 123,66 | 3,25 | 6,34 8,67 9,47
4 Nén 1+ 100 N 32,63 | 83,74 | 105,95 | 131,38 | 3,42 | 6,74 9,14 10,13
5 Nén1+125N 3349 | 86,22 | 109,10 | 135,28 | 3,50 | 6,80 9,30 10,23

6 Nén 2 + 0 P,O; 25,54 | 68,61 86,58 | 105,36 | 2,61 | 5,01 6,96 7,22
7 Nén2+40P,0, | 28,85 | 77,51 98,01 | 122,59 | 3,10 | 5,88 8,22 8,87
8 Nén2+60P,0, | 30,49 | 82,15 | 104,39 | 130,15 | 3,34 | 6,37 8,87 9,73
9 Nén2+80P,0, | 31,78 | 84,90 | 108,13 | 134,33 | 3,46 | 6,61 9,09 10,29
10 Nén 3 + 0 K,0 28,33 | 73,34 91,96 | 111,24 | 2,84 | 542 7,63 8,35
11 Nén 3 + 35 K,0 31,21 | 80,57 | 101,64 | 126,41 | 3,25 | 6,29 8,69 9,45
12 Nén 3 + 50 K,0 32,63 | 84,23 | 106,26 | 132,16 | 3,40 | 6,63 9,11 10,07
13 Nén 3 + 65 K,0 33,25 | 86,07 | 108,41 | 134,26 | 3,46 | 6,72 9,19 10,19
LSD,; 13,66 1,14

CV% 6,8 7,4

Két qua & bang 1 va 2 cho thay:

- boi voi thoi gian sinh truéong: dam lam rat ngan
thoi gian tir trong dén phan canh, 1am cham qua trinh
ra hoa, hinh thanh qua va kéo dai thoi gian tir trong
dén thu hoach ctia cay ca gai leo. Lan va kali déu co
xu huéng chung la rat ngan thoi gian qua cac giai
doan sinh trudng, phat trién, tir trong dén phan canh,
ra hoa, hinh thanh qua va thu hoach, trong d6 anh
hudng cua lan 1a ro6 hon so voi kali. D6i voi dam, thoi
gian tir trong dén thu hoach dao dong tir 176 ngay &
luong bon 50 N dén 183 ngay ¢ luong bon 125 N,
trung binh 179,3 ngay, dai hon 8,3 ngay so véi cong
thic khong bon dam (CT1). Dai véi lan va kali, thoi
gian tir trong dén thu hoach dao dong tir 188 ngay va
186 ngay & luong bon 40 P,O5 va 35 K,O dén 183
ngay & luong bén 100 P,O; va 80 K,O, trung binh
186,0 ngay va 184,5 ngay, dai hon 5,0 ngay va 3,5
ngay so véi cong thirc khong bon lan (CT6) va cong
thitc khong bon kali (CT10), twong tng.

- boi voi cac chi tiéu sinh truong: lwong bon
dam, 1an, kali c6 anh hudéng ro rét dén dong thai ting
treong duong kinh goc, chiéu cao cay, s6 canh cap 1
ctia cay ca gai leo. Trén nén bon 10 tAn phan chuong
+ 100 P,O; + 80 K,0, duwong kinh goc, chiéu cao cay,
s6 canh cép 1 qua cac thoi ky theo doi 30, 60, 90 ngay
va khi thu hoach déu ting dan & cac luong bon tir 50 -
125 N: duong kinh goc khi thu hoach tiang trung binh

47,3% (0,27 cm); chiéu cao cay tang 56,0% (44,63 cm);
s6 canh cép 1 tang 46,4% (3,06 canh/cay) so voi cong
thitc khong bon dam (CT1). Trong d6 luong bén 50
N va 75 N ¢6 mic ting cao nhat, chénh léch vé
duong kinh goc, chiéu cao cay va s6 canh céap 1 khi
thu hoach gitta hai mitc bon 50 N va 75 N vuot gidi
han sai khac nhé nhat cé y nghia & mtc xac suat P =
95%. Trén nén bon 10 tAn phan chudng + 125 N + 80
K,0, duong kinh goc, chiéu cao cay, s6 canh cip 1
tang dan & cac luong bon tir 40 - 60 P,O5 va dimg lai &
muc bon 80 - 100 P,Os. Tuy nhién sy khac biét chi
thé hién ro khi so sanh véi cong thic khong bon lan
(CT6) con gitta cac lugng boén lan khac nhau mtc
chénh léch thap va chua vuot giéi han sai khac nhé
nhat c6 y nghia & muc xac xuat P = 95%. Trén nén
bon 10 tan phan chudng + 125 N + 100 P,O. mtrc ting
vé duong kinh goc, chiéu cao cay, s6 canh cip 1 chi
¢6 y nghia khi so sanh cac cong thitc c¢6 bon kali voi
cong thirc khong bon kali. Puong kinh goc, chiéu
cao cay, so6 canh cap 1 khi thu hoach trung binh cta
cac cong thic bon tir 35 - 80 K,0 tang so voi cong
thic khong bon kali (CT10) lan luot 1a 20,2% (0,15
cm); 16,5% (18,0 cm) va 35,5% (2,56 canh/cay). Trong
d6 cheénh léch gitta cong thirc bén 35 K,O so véi
cong thirc khong thic kali (CT 10) 1a 0,11 cm vé
duong kinh goc; 16,9 cm vé chiéu cao cay va 1,65
canh vé so canh cap 1, vuot gi6i han sai khac nhé
nhat c6 y nghia & mutc xac suat P = 95%.
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3.2. Anh huéng clia luong bén dam, lan, kali dén ning sudt, chét luong duoc lieu ca gai leo

Bang 3. Anh hudng ciia lvong bén dam, lan, kali dén ning sudt, ham luong glycoalcaloid va ning suat lycoalcaloid

cay ca gai leo tréng trén dat doi huyén Ngoc Lic, tinh Thanh Hoa

N éngﬁ suat Ty 1o chit Ning suat Ham luong Ning suat
TT Cong thic ca thé tuoi kh (;) @) dugc lieu glycoalcaloid | glycoalcaloid
(g/cay) (tan/ha) (%) (kg/ha)
1 Nén1+0N 126,88 35,54 1,81 0,84 15,26
2 Nén1+50N 163,13 36,65 2,46 0,93 22,88
3 Nén1+75N 176,62 36,71 2,86 0,96 27,36
4 Nén1+100N 179,09 36,73 2,95 0,96 28,29
5 Nén1+125N 178,45 36,32 2,81 0,94 26,41
6 Nén 2 + 0 P,O, 149,52 34,16 2,28 0,71 16,11
7 Nén 2 + 40 P,O, 174,51 35,37 2,70 0,82 22,11
8 Nén 2 + 60 P,O- 177,34 35,84 2,78 0,94 26,22
9 Nén 2 + 80 P,O, 178,36 36,18 2,81 0,94 26,41
10 Nén 3 + 0 K,O 156,47 34,63 2,32 0,64 14,85
11 Nén 3 + 35 K,0 173,49 35,97 2,71 0,82 22,13
12 Nén 3 + 50 K,O 177,23 36,28 2,78 0,94 26,13
13 Nén 3 + 65 K,0 178,53 36,32 2,80 0,94 26,32
LSD; 0,36 0,06 3,28
CV% 8,2 44 8,4

* So'liéu trung binh cua 2 lira thu hoach

Két qua & bang 3 cho thay: Lwong bon dam, lan,
kali c6 anh huéng khac nhau dén nang suat ca thé
tuoi, ham lwong chat kho va nang suét, chat luong
duoc, dan dén khac nhau vé nang suat glycoalcaloid.
Trén nén bon 10 tan phan chuong + 100 P,O5 + 80
K,O ning suat ca thé tang dan & céac luong bon tir 50 -
100 N; ham luong chat kho ting & luong bén 50 - 75
N sau do6 giam dan & luong bon 100 - 125 N; nidng
suat duoc lieu tang & cac lwong bon 50 - 100 N; ham
Iwong glycoalcaloid ting & cac luong bon 50 — 75 N,
dimg lai & lwong bon 100 N va gidm nhanh & luong
bon 125 N, tir d6 dan dén nang suat glycoalcaloid
tang & cac luong bén 50 - 100 N va dung lai & luong
bon 125 N. So véi cong thie doi chimg khong bon
dam (CT1) nang suat duoc liéu trung binh cta cac
luong bon 50 N, 75 N va 100 N dat 2,70 tan/ha, ting
49,4% (0,89 tan/ha); ham luong glycoalcaloid trung
binh ctia cac luong bon 50 N va 75 N 1a 0,94%, tang
0,1%; nang suat glycoalcaloid trung binh ctia cac mtc
boén 50 N, 75 N va 100 N dat 26,18 kg/ha, ting 71,5%
(10,91 kg/ha). Mtc ting vé nang suat duoc lieu, ham
luong glycoalcaloid va nang suét glycoalcaloid khi so
sanh voi cong thirc khéng bon dam (CT1) va so sanh
gitta cac muc bon N néu trén 1a rat dang tin cay. Anh
huong ctia lan trén nén bon 10 tan phan chuong +

125 N + 80 K,O va kali trén nén bén 10 tan phan
chuong + 125 N + 100 P,O; déu c6 xu huwong chung 1a
tang nang suat ca thé, ham luong chat kho, nang suat
duoc liéu & lwong bon 40 P,O; va 35 K,O va dimg lai
tr luong bon 60 P,O; va 50 K,O; ham luong
glycoalcaloid tang & luong boén 40 - 60 P,O va 35 - 50
K,O va dung lai tr luong bon 80 P,O;va 65 K,O. Tu
d6 dan dén lam ting nang sut glycoalcaloid & luong
bon 40 - 60 P,O5 va 35 - 50 K,0. So véi cong thic
khong boén lan (CT6) va cong thic khong bon kali
(CT10) nang suat duoc lieu tang 18,3% (0,42 tan/ha)
& luong bon 40 P,0O va 16,8% (0,39 tdn/ha) & luong
bon 35 K,O; ham lwong glycoalcaloid tang 0,11% va
0,12% & luong bon 40 P,O5 va 60 P,O; taing 0,18% va
0,12% & lwong bon 35 K,Os va 50 P,Os, dan dén nang
sudt glycoalcaloid ting 36,6% (5,92 kg/ha) va 18,6%
(4,11 kg/ha) & luong bon 40 P,O5 va 60 P,O; tang
49,1% (7,28 kg/ha) va 18,1% (4,0 kg/ha) & lwong bon
35 K,0; va 50 P,O;. Muc chénh léch vé nang suat
duoc liéu, ham luong glycoalcaloid va niang suat
glycoalcaloid néu trén déu vuot gioi han sai khac nho
nhat c6 y nghia & mutc xac suat P = 95%.

Tir cac két qua phan tich trén cho thdy dam 1a yéu
t6 lam tang nang suat, chat luong duoc liéu khi bon &
luong thap (50 -75 N), nguoc lai gidm ning suat, chat
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luong duoc liéu & cac luong bon cao (100 - 125 N). Lan
va kali c6 xu huéng lam ting nang suit, chat luong
duoc lieu & tat ca cac bon tir thap dén cao, song muc
tang thap va chi c6 y nghia khi so sanh véi cong thirc
khong bon, con gitta cac muiic bon ké tiép nhau, sw khac

K,O d6i v6i chi tiéu ham luong glycoalcaloid va ning
suat glycoalcaloid. Ttr mttc bon 80 - 100 P,O5 va 65 - 80
K,O mttc chénh léch chua vuot giéi han sai khac nho
nhéat c6 y nghia & mttc x4c suat P = 95%

3.3. Hiéu qua bén dam lan, kali cho cay ca gai leo

biét chi thé hién ro & luong bon 40 - 60 P,O va 35 - 50
Bang 4. Hiéu qua b6n dam, 14n, kali cho cay ca gai leo trong trén dat déi huyén Ngoc Lic, tinh Thanh Héa

Cheénh léch niang Gigrfn ‘[S}?(:lrrll)}(li?)m Ty suat loi
sudt voi khong bon | Hiéu suat phan bon g X Chi phi nhuan bon
. A bén phan . )
Yéu phan e aa phan phan (VCR)
. (triéu dong) e
to | Luong Na K bon tang
phan | bén | Nang ang & Kg Péi | .. .. | them | Péi | .. ..
, . suat duoc .. boi véi - .. | Doivoi
bon suat lycoal | lieu/k glycoalcal | voi Ivcoal (triéu voi lveoal
duoc lieu glyeo T £ oid/kg duoc glyeo dong) | duoc £lyeo
(tdn/ha) caloid phan phanbén | lieu caloid liew caloid
(kg/ha) bén i i
50 0,65 7,62 13,00 0,15 19,50 | 22,86 1,85 10,55 | 12,37
N 75 1,05 12,10 14,00 0,16 31,50 | 36,30 2,77 11,36 | 13,10
100 1,14 13,03 11,40 0,13 34,20 | 39,09 3,70 9,25 | 10,58
125 1,00 11,15 6,67 0,07 30,00 | 33,45 5,54 5,41 6,03
40 0,40 6,00 10,00 0,15 12,00 | 18,00 0,38 13,71 | 20,57
P,O- 60 0,52 10,11 8,67 0,17 15,60 | 30,33 1,31 11,89 | 23,11
80 0,53 10,30 6,63 0,13 15,90 | 30,90 1,75 9,09 | 17,66
100 0,53 10,30 5,30 0,10 15,90 | 30,90 2,19 727 | 14,13
35 0,39 7,28 11,14 0,21 11,70 | 21,84 1,05 11,14 | 20,80
K,0 50 0,46 11,28 9,20 0,23 13,80 | 33,84 1,50 9,20 | 22,56
65 0,48 11,47 7,38 0,18 14,40 | 34,41 1,95 7,38 | 17,65
80 0,49 11,56 6,13 0,14 14,70 | 34,68 2,40 6,13 | 14,45

* Gid san pham: duoc lieu 30.000 d/kg; glycoalcaloid 3.000.000 d/kg. Gid phan bon: Uré 17.000 d/kg;
supe lin 3.500 d/kg; kali clorua 18.000 d/kg.

Bang 4 cho thdy, trén nén bon 10 tdn phan
chuong + 100 P,0O; + 80 K,O, hiéu suat va ty suat loi
nhuan bén N tiang dan & luong boén 50 - 75 N, sau d6
giam dan & luong bon 100 — 125 N. Mt bon dat hiéu
suat va VCR cao nhat 1a 75 N, dat 14,0 kg duoc lieu

80 - 100 P,0O5 va 65 - 80 K,O déi voi chi tiéu nang suat
glycoalcaloid. Mttc bon dat hiéu suat phan bon cao
nhat d6i voi nang suat duoc liéu 1a 40 P,O; (dat 10,0
kg) va 35 K,0 (dat 11,14 kg); doi voi nang suat
hglycoalcaloid 1a 60 P,O- (dat 0,15 kg) va 50 K,O (dat

va 0,16 kg glycoalcaloid; VCR dat 11,36 va 13,1 doi
voOi nang suat duoc lieu va nang suat glycoalcaloid,
tueong tmg. Hiéu suit va ty suét loi nhuan bén phan
doi voi lan trén nén bon 10 tAn phan chuong + 125 N
+ 80 K,0O va doi voi kali tréen nén bon 10 tdn phan
chuong + 125 N + 100 P,O; déu tuan theo xu huéng
chung 1a gidm dan khi tang dan luong bon doi voi chi
tiéu nang suat duoc liéu; ting dan tir lwong bon 40 -
60 P,0, va 35 — 50 K,O, sau d6 giam dan & luong bon
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0,21 kg). Ty suat loi bon phan dat 11,89 va 23,11 &
Iwong bon 60 P,Os; dat 9,20 va 22,56 & luong bén 50
K,0, d6i voi nang suit duoc lieu va nidng suat
glycoalcaloid, twong tng.

Tir két qué phan tich trén cho thay luong bon dat
hiéu sudt va ty suét loi nhuan bén phan cao nhat 1a
100 N, 40 P,O:, 35 K,0 d6i v6i nang suat duoc lieu;
100 N, 60 P,0;; 50 K,O doi v6i nang sudt
glycoalcaloid.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022



KHOA HOC CONG NGHE

3.4. Luong bon dam lan, kali t6i da vé ky thuat va
toi thich vé kinh té cho cay ca gai leo

Trén co sé van dung dinh luat vé hiéu sut phan
bon giam dan [10] phuong trinh twong quan bac 2
gitta cac luong bon N, P,0O5 K,0 véi nang suét duoc
lieu, nang suat glycoalcaloid ctia cay ca gai leo trong
trén dat doi huyén Ngoc Lic, tinh Thanh Héa duoc
xac dinh nhu sau:

Phuong trinh twong quan gitra:

+ Luong bon N véi nang suat duoc liéu:

y =-0,0962 x? + 20,641 x + 1782,8. (R2 = 0,9709)

+ Luirong bon P,Os v6i nang suat duoc liéu:

y=-0,0802 x%+ 13,178 x + 2284 4. (R2= 0,9967)

+ Luirong bon K;0 vo6i nang suat duoc lieu:

y=-0,1062 x% + 14,481 x + 2322,6. (R2 = 0,9975)

+ Luong bon N véi nang suat glycoalcaloid:

y =-0,0012 x? + 0,2434 x + 14,949. (R2 = 0,9708)

+ Luong bon P,O.voi nang suat glycoalcaloid:

y =-0,0012 x? + 0,228 x + 15,912. (R2 = 0,975)

+ Luong bon K,O voi niang suat glycoalcaloid:

y =-0,002 x?+ 0,3074 x + 14,707. (R2 = 0,9803)

Tw cac phuong trinh twong quan luwong bon N,
P,0;, K,O toi da vé ky thuat va t6i thich vé kinh té
duoc xac dinh va trinh bay trong bang 5.

Bang 5. Lurong bon dam, lan, kali t6i da vé ky thuat va t8i thich vé kinh t€ ddi voi niang sudt duoc liéu,

ning suat glycoalcaloid ctia cay ca gai leo trong trén dat doi huyén Ngoc Lic, tinh Thanh Héa
Véu t6 ohan Luong bon t6i da vé ky thuat (kg/ha) Luong bon t6i thich vé kinh té (kg/ha)
be b Doi voi nang suat | Daivoi nang suadt | Doi voindng suat | Doi voi nang suat
6n ] . ) .
duoc liéu glycoalcaloid duoc lieu glycoalcaloid
N 107,3 100,8 101,4 96,3
P,0. 82,2 776 95,0 92,0
K,O 68,2 63,5 76,9 74,4

Két qua & bang 5 cho thdy, so voi luwong bon toi
da vé ky thuat, luong boén toi thich vé kinh té do6i voi
nang suat duoc liéu va niang suat glycoalcaloid thap
hon trung binh 5,0% d6i vé6i dam (5,2 kg N/ha); cao
hon 17,1% déi voéi lan (13,6 kg P,Os/ha) va 15,0% doi
voi kali (9,8 kg K,0/ha). O lugng boén t6i thich vé
kinh té, luong bon N, P,O., K,O d6i v6i nang suat
glycoalcaloid thap hon trung binh 3,81%. Muc tiéu
boén phan cho cay ca gai leo khong chi nham dat
nang suat duoc liéu cao ma la niang suat glycoalcaloid
voi muttc bon toi thich vé kinh té. Vi vay luwong bon
96,3 N; 92,0 P,O;; 74,4 K,O cho 1 ha/lita thu hoach
duoc xac dinh 1a lwong boén phu hop cho cay ca gai
leo trong trén dat doi tinh Thanh Hoa. So voi luong
bon theo qui trinh khuyén céo cta Vién Duoc liéu
(100 N + 75 P,O + 62,5 K,0O/ha Itta thu hoach), luong
bon lan tang 22,7% (17 P,0s); luong bon kali ting
19,2% (12 K,0). Lan va kali khong 1am ting nang suat
duoc lieu & cac muc bén cao (80 - 100 P,O,) va (65 -
80 K,0), song c6 anh huong tich cuc dén ham luong
glycoalcaloid, dan dén tang nang suat glycoalcaloid.
biéu nay hoan toan phu hop voi dinh luat vé vu tién
chat luong san phdm trong bon phan cho cay trong
[10].

4. KET LUAN

Luong bon dam, lam, kali c6 anh huéng khac
nhau dén sinh trudng, nang suat, chat luong duoc
lieu cay ca gai leo trong trén dat doi huyen Ngoc Lac,

tinh Thanh Hoa. Pam c¢6 tac dung lam tang nang
suat duoc liéu, ham luong glycoalcaloid & cac luong
bon 50 - 100 N va giam & luong bén 125 N. Lan va
kali déu c6 xu huoéng lam ting ham luong
glycoalcaloid khi tang lwong bon va dat mirc tang cao
nhat & luong bon 40 - 60 P,0O- va 35 - 50 K,O. Trén co
so thiét 1ap twong quan gitta cac luong bon N, P,O.,
K,O véi nang suat duoc liéu, nang suét glycoalcaloid,
luong bon toi da vé ky thuat duoc xac dinh & muc
107,3 N; 82,2 P,O;; 68,2 K,O cho 1 ha/lirza thu hoach
doi voi nang suat duoc liéu va 100,8 N; 77,6 P,Os5; 63,5
K,O cho 1 ha/lta thu hoach d6i voi niang suat
glycoalcaloid. Luwong bon toi thich vé kinh té duoc
xac dinh & muc 1014 N; 95 P,O; 76,9 K;O cho 1
ha/ltra thu hoach déi véi nang suat duoc lieu va 96,3
N; 92,0 P,O-; 74,4 K,O cho 1 ha/Itta thu hoach déi voi
nang suat glycoalcaloid.
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Summary

A single factor field experiment was lay out in Randomized Block Design (RCB) with of 13 treatments,
repeated 3 times to study the effects of 5 doses apply of nitrogen (0; 50; 75; 100; 125 kg N ha™ per harvest
time) based on apply of 10 tones FYM + 100 P,0O; + 80 K,O; of 5 doses apply of phosphorus (0, 40, 60, 80,
100 kg P,O; ha' per harvest time) based on apply of 10 tones FYM + 125 N + 80 K,O and of 5 doses apply of
potassium (0, 35, 50, 65, 80 kg K,O ha' per harvest time) based on apply of 10 tones FYM + 125 N + 100
P,O; on growth, development, medicinal yield, glycoalcaloid content of Solanum hainanense Hance planting
on the hill soil in Ngoc Lac district, Thanh Hoa provice. The experiment was repeated in two harvest times
in year 2017 -2018. The results showed that: nitrogen has increased the medicinal yield and glycoalcaloid
content at the dose of 50 - 100 N. Both of phosphorus and potassium tended to increase glycoalcaloid
content when increasing the dose of P,O; and K,O, of which dose apply of 40 — 60 P,O, and dose apply of 35
- 50 K,O was highest in glycoalcaloid content. Based on of establishing the correlation regression between
the doses apply of N, P,O., K,O with medicinal yield and glycoalcaloid yield, the dose apply of maximum on
technical was determined at 107.3 N; 82.2 P,0;; 68.2 K,O for medicinal yield and 100.8 N; 77.6 P,O;; 63.5
K,O for glycoalcaloid yield. The dose apply of optimization on economic was determined at the level of
101.4 N; 95 P,0; 76.9 K,O for medicinal yield and 96.3 N; 92.0 P,O; 74.4 K,O for glucoalcaloid yield.
Keywords: Solanum hainanense Hance, medicine, dose of N, P,0;, K,0, Ngoc Lac, Thanh Hoa.
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ANH HUONG CUA PHAN LAN KET HOP VO1 PHAN
CANXI, SILIC VA NONG DO GA3 BEN NANG SUAT,
CHAT LUONG TRAI THANH LONG VO VANG
TAI HUYEN CHO GAO, TiNH TIEN GIANG

Hoang Thi Thao!, Tran Thanh My, Pham Vin Van!, Ha Chi Tryc?

TOM TAT

Nghién ctru duoc tién hanh trén cay thanh long v vang tai xanh 2,5 tudi, mat do trong 1.530 tru/ha, méi tru
trong 4 cay, xtr Iy ra hoa bang xo6ng dén nham xac dinh anh huéng ctia luong phan supe lan két hop véi
phan canxi, silic va nong d6 GA, dén nang sudt va chat luong trai thanh long. Thi nghiém 1 duoc b tri va
thuc hién tir thang 6 dén thang 9 nam 2021: gébm 15 nghiém thic, bo tri theo khoi ngau nhién day du voi 3
noéng do canxi, silic (yéu té phu - phun qua 14): C1: 20; C2: 30; C3: 40 ml/16 lit va 5 luong lan bén (yéu to
chinh - phan bon goc): P1: Dai chimg; P2: 80; P3: 120; P4: 160 va P5: 200 kg P,0,/ha. Thi nghiém 2 duoc b
tri va thuc hién tir thang 10 dén thang 12 nam 2021: gdm 6 nghiém thitc (NT) phun GA3, bé tri theo khai
ngau nhién day da: NT1: Déi ching; NT2: 20 ppm; NT3: 40 ppm; NT4: 60 ppm; NT5: 80 ppm; NT6: 100 ppm.
Két qua thu duoc cho thay: (1) Luong 1an bén va nong do canxi, silic tao ra sy khac biét vé cac yéu té cau
thanh nang suit va chat luong ctia trai thanh long. Niang sudt trai thuc thu dat cao nhat 6,86 - 7,06 kg/tru,
tuong tng véi 10,49 - 10,80 tdn/ha & nghiém thic C3P5 (bon 200 kg P,O, + 40 ml/16 lit canxi, silic), C3P4
(bén 160 kg P,O, + 40 ml/16 lit canxi, silic) va C2P4 (bon 160 kg P,O, + 30 ml/16 lit canxi, silic); cho lai
thuan cao hon déi ching tir 191,38 - 205,29 trieu dong/ha/vy; dat ty 1é 1ai thuan cao hon so véi déi ching ti
266,98 - 279,11%. (2) Nong do phun GA, tir 20 - 100 ppm tao ra su khéac biet vé duong kinh trai, khéi lugng
trai, ning sudt trai, ty 1é trai loai I, loai II va khoi luong thit trai. Nang sudt trai thuc thu dat cao nhat 9,02
kg/tru, twong tng voi 13,80 tan trai/ha & néong do phun 80 ppm. Lai thuin dat cao nhat 361,21 triéu
déng/ha/vu & nong do 80 ppm, cao hon déi chimg 116,37 trieu déng/ha/vu; ty 1é 1ai thuan cao hon so véi

doi chimg 47,53%.

Tit khéa: Thanh long vo vang tai xanh, canxi, silic, GA,, Cho Gao, Tién Giang.

1. BAT VAN BE

Thanh long 1a loai cay an qua c6 trién vong phat
trién vé dién tich, san luong va 1a mot trong nhimg
loai trai cay xuat khdu hang dau ctia Viet Nam. Voi
thi truong xuat khau hon 40 quéc gia, thanh long da
tré thanh san phdm canh tranh thé manh trén thi
treong rau qua thé giéi va duoc xem 1a cay trong
dinh huéng phat trién bén vimg cta Viet Nam [2]. O
vung dong bang song Ctru Long, thanh long xép thi
8 trong 11 loai cay chu luc Bo Nong nghiép va PTNT
quy hoach phat trién bén vimng dén nam 2020. Tinh
Tién Giang hién c6 8.418 ha thanh long, tap trung &
cac huyén: Cho Gao, Tan Phudc, Go Cong Tay, Go
Cong Dong, trong d6 tap trung nhiéu nhat & huyéen
Cho Gao voi 6.268 ha. Trong dién tich trén cua tinh
c6 7.465 ha dang cho thu hoach, san lwong hing nam

" Truong Pai hoc Nong - Lam Bic Giang
? Trudng Cao ding Nong nghiép Nam bo

dat 225.580 tan, chu yéu xuat khdu va luong con lai
duoc tieu thu trong nudc [8]. Giong thanh long nhap
noi tir Thai Lan tén quoc té 1a Giant Gold Dragon
Fruit Cactus, tén goi méi tiéng Viét 1a thanh long vo
vang tai xanh duoc nguoi dan tréong tai Cho Gao -
Tién Giang, sinh truong kha tot; cay trong 12 thang
da cho trai vang, huong vi ngot thanh, mui thom dac
biét.

Cay thanh long dap tng rat tot véi phan bon goc
va phan bon 14, cay 2 - 3 nam tudi can 500 g N, 200 g
P,0: va 400 - 500 g K,O/cay/nam, phun phan bén 14
2 tuan/lan trong su6t thoi ky sinh trudng ctia cay va
giam xuong trong thoi ky mang trai [1]. Phun canxi
giup ting phdm chat trai nhu: tang do day vo, do
chéc trai, giam ty lé hu héng trai, ting thoi gian ton
trit & nhiét do phong [3], [5]. GA; c6 tac dung kich
thich ting truong do 16n ctia qua do kha ning lam
dan dai té bao, ngin ngtra hién twong rung qua. Phun
GA; 40 - 50 ppm két hop voi NAA 40 ppm lam tang
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khoi luong, duong kinh va chiéu dai qua, cai thién do
chéc thit qua, do day vé qua va ciu truc tai qua ma
khong anh huong dén ty lé thit qua, do brix va mau
sic vo qua [4]. Dé dap tmg nhu cau phat trién san
xuat thanh long vé vang tai xanh ctia nguoi dan, can
thiét c6 nhimg nghién cttu vé luong phan lan bon két
hop voi canxi, silic va nong d6 GA; dé khuyén cao
cho san xuat, gép phan da dang giong trong va phat
trién san xuat thanh long & Cho Gao, Tién Giang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctu

Giong thanh long vé vang tai xanh duoc trong
trén vuon cua ho néong dan & huyén Cho Gao, tinh
Tién Giang 2,5 nam tudi, mat do tréong 1.530 tru/ha,
khoang cach gitra cac tru 2,5 m x 2,6 m, moi tru
trong 4 cay, c6 s6 nhanh dong déu nhau.

Phan lan supe don Lam Thao 16% P,Ox.
Canxi silic Hop Tri: 20% CaO, 5% SiO.,,

Chat diéu hoa sinh truong: GA; loai 99% hoat
chat ctia Trung Quoc.

Thoi gian thuc hién tir thang 5 dén thang 12 tién
hanh thi nghiém luong lan bon két hop véi canxi,
silic va néng do GA..

2.2. Phuong phap nghién ctru

Thi nghiém 1: Xac dinh anh huéng cta luong
phan supe 1an don véi phan canxi silic dén nang suat,
chat luong trai thanh long vo vang.

Thi nghiém 2 yéu t6, bo tri theo khéi ngau nhién
day dt voi 5 luong 1an bon va 3 nong do canxi, silic; 3
lan 1ap lai, 3 tru/6 thi nghiém, téng s6 tru thi nghiém
135.

Yéu to phu: gdm 3 nong do canxi, silic (C) duoc
phun lén 14; C1: 20 ml/binh 16 lit; C2: 30 ml/binh 16
lit; C3: 40 ml/binh 16 lit. Phun sau khi hoa n& 10
ngay va 20 ngay, luong phun 330 ml/tru (500 lit/ha)
vao luc chiéu mat.

Yéu t6 chinh: gom 5 luong lan bon (P); P1:
khong bon lan (d/c); P2: 80 kg P,O./ha/vy; P3: 120
kg P,0Os;/ha/vu; P4: 160 kg P,Os/ha/vu; P5: 200 kg
P,Os/ha/vu. Bén 16t toan bo lan cung v6i phan bo
hoai trudc khi x6ng dén 15 ngay.

Nén bon: 30 tdn phan bo hoai/ha + 232 kg N/ha
+292 K,0.

Thi nghiém 2:X4c dinh anh huéng cta noéng do
GA; dén nang suat, chat luong trai thanh long vo
vang.

Thi nghiém don yéu t6, bo tri theo khéi ngau
nhién day da (RCBD) gém 6 nghiém thuc (NT), 3
lan 1ap lai, 3 tru/6 thi nghiém, tong s6 tru thi nghiém:
54 tru. NT1: phun nuéc 1a (d/c); NT2: 20 ppm; NT3:
40 ppm; NT4: 60 ppm ; NT5: 80 ppm; NT6: 100 ppm.

Nén thi nghiém ké thtta tir két qua ctia nghiém
thitc bon 1an két hop véi canxi, silic cho nang suat,
chat luong cao nhat cta thi nghiém 1.

Chi tiéu va phuong phdp theo doi: So trai thu
hoach/tru (trai), khoi luong trung binh trai (g/trai),
nang suat trai/tru (kg), chiéu dai trai (mm), duong
kinh trai (mm), ty 1é trai loai I, loai II; d6 day vo trai
(mm), do chéc thit trai (kg/cm?), khéi luong thit trai
(g/trai), do brix thit trai (%) [7]; so lieu duoc tinh
toan bang Excel va xtt ly thong ké bang SAS 9.1.

2.3. Thoi gian b6 tri thi nghiém
Thi nghiém 1: Tir thang 6 nam 2021 dén thang 9
nam 2021.

Thi nghiém 2: Tir thang 10 nam 2021 dén thang
12 nam 2021.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia phan lan két hop véi phan
canxi, silic dén cac yéu t6 cdu thanh ning sudt va
nang sudt trai thanh long v6 vang

Bang 1. Anh huéng ciia lwong 1an bén két hop véi ndng do canxi, silic dén cac yéu t6 cdu thanh ning sudt
va nang suat trai thanh long

. o Khoi luong Nang suat trai | Nang suat trai | Nang sudt trai
Nﬁ?&im S0 g;zl/)tm trung binh trai | 1y thuyét/ tru thuc thu thuc thu quy
(g/trai) (kg/tru) (kg/try) ra ha (tdn/ha)
C1P1 10,55f 372,00e 3,93¢g 3,62f 5,55g
C1pP2 11,11def 392,00e 4,35¢g 4,05f 5,55g
C1P3 11,55bcdef 468,00d 5,41ef 5,11de 7,82ef
C1P4 12,22abc 542,00ab 6,62bc 6,32b 9,68bc
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C1P5 11,88abcde 522,00bc 6,20cd 5,90bc 9,04cd
C2P1 10,89ef 376,00e 4,09¢ 3,791 5,81g
C2p2 11,55bcdef 452,00d 5,22f 4,92e 7,53f
C2P3 12,00abcd 492,00dc 5,90de 5,60cd 8,57de
C2P4 12,78a 576,00a 7,36a 7,06a 10,80a
C2P5 12,55ab 526,00bc 6,60bc 6,30b 9,65bc
C3P1 11,22cdef 386,00e 4,33g 4,03f 6,17g
C3p2 11,66bcde 451,00d 5,26f 4,96e 7,591
C3P3 12,11abcd 530,00abc 6,42cd 6,11bc 9,36¢d
C3P4 12,88a 568,00ab 7,32a 7,02a 10,74a
C3P5 12,78a 560,00ab 7,15ab 6,86a 10,49ab
C1 11,46 B 459,208 5,30C 5,00C 7,66C
C2 11,95 A 484,40A 5,83B 5,03B 8,47B
C3 12,13 A 499,00A 6,09A 5,79A 8,87A
P1 10,89 D 378,00E 4,11E 3,81E 5,84E
P2 11,44 C 431,67D 4,94D 4,64D 7,11D
P3 11,88 BC 496,67C 5,91C 5,61C 8,58C
P4 12,62 A 562,00A 7,10A 6,80A 10,41A
P5 12,40 AB 536,00B 6,65B 6,35B 9,72B
CV (% 4,57 527 5,69 577 577
LSD0,05C 0,40 1897 0,24 023 0,36
LSD0,05P 0,52 24,49 0,31 0,30 0,46

Bang 1 cho thdy, luong lan bén két hop véi
canxi, silic tao ra su khac biét c6 y nghia thong ké
cac chi tiéu ciu thanh nang suat (NS) va NS trai
thanh long v6 vang. So trai/tru bién dong tir 10,55 -
12,88, khoi luong trung binh (TB) trai 372,00 - 576,00
g/trai va c6 xu huong tang theo luwong lan bon két
hop vo6i néng do canxi, silic, do vay NS trai tang.
Nghiém thitc C2P4, C3P4 c6 s6 trai/tru dat cao nhat
12,78 - 12,88 trai, khoi luong TB trai dat 568 - 576
g/trai, NS trai thuc thu dat cao nhat 7,02 - 7,06
kg/tru, twong ung voi 10,74 - 10,80 tdn/ha. Tuy
nhién, nghiém thitc C3P5 ¢6 so trai/tru, khoi luong
TB trai, NS trai thuc thu khong khac biét c6 y nghia
thong ke so voi nghiém thic C2P4 va C3P4.

O cung ndéng do canxi, silic, s6 trai/tru, khéi
Iwong TB trai, NS trai thuc thu ting theo luwong lan

bon va dat cao nhat & luong bon P4 1an luot 1a 12,62
trai/tru, 562,00 g/trai, 6,80 kg trai/tru va 10,41 tan
trai/ha; thit dén 1a luong bon P5 s6 trai/tru 12,40 trai
khong khac biét c6 y nghia thong ké so voi luong
bon P4; cac chi tiéu khai lwong TB trai, NS thuc thu
khac biét c6 y nghia thong ke lan luot 1a 536,00
g/trai, 6,35 kg trai/tru va 9,72 tdn/ha.

O cung luong lan bon s6 trai/try, khoi luong TB
trai, NS trai thuc thu ting theo nong do canxi, silic va
dat cao nhat & nong do C3 khac biét c6 y nghia thong
ké véi cac gia tri twong ung la 12,13 trai, 499,00
g/tréi, 5,79 kg/tru va 8,87 tin/ha.

Anh huong cta luong 1an bon két hop véi canxi,
silic dén kich thudc trai va ty lé trai thuwong pham
duoc thé hién trong bang 2.

Béng 2. Anh huéng ctia luong 1an bén két hop véi néng do canxi, silic dén kich thudc trai

va ty lé trai thwong phdm
Nghiém thic | Chiéu dai trai (cm) | Duong kinh trai (cm) | Tile trailoail (%) | Tile trailoai II (%)
C1P1 12,48a 9,06¢ 44,20d 55,79a
C1P2 12,74a 9,12bc 44,96¢cd 55,02ab
C1P3 13,20a 9,50abc 46,15bcd 53,85abc
C1P4 13,32a 9,92ab 51,83a 48,17d
C1P5 13,20a 9,96a 48 54abc 51,45bcd
C2P1 12,50a 9,06¢ 48,96ab 51,04cd
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C2p2 12,76a 9,14abc 49,04ab 50,95cd
C2P3 13,23a 9,52abc 50,04ab 49,95¢cd
C2P4 13,34a 9,96a 51,33a 48,67d
C2P5 13,22a 9,97a 49,62ab 50,38cd
C3P1 12,49a 9,08¢ 48,48abc 51,52bcd
C3P2 12,76a 9,16abc 49,47ab 50,53cd
C3P3 13,20a 9,54abc 50,40a 49,60d
C3P4 13,34a 9,92ab 50,86a 49,14d
C3P5 13,21a 9,97a 50,40a 49,59d
C1 12,98A 9,51A 47,138 52,86A
C2 13,01A 9,53A 49,80A 50,20B
C3 13,00A 9,53A 49,92A 50,07B
P1 12,49C 9,06C 47,21C 52,78A
P2 12,75BC 9,14BC 47,82BC 52,17AB
P3 13,21AB 9,52B 48,86BC 51,13AB
P4 13,33A 9,93A 51,34A 48,66C
P5 13,21AB 9,97A 49,52AB 50,47BC
CV &%) 4,34 4,49 4,38 4,03
LSD0,05C 042 031 1,60 1,53
LSD0,05P 0,54 041 206 1,98

Luong phan lan duoc bén két hop véi néong do
canxi, silic tao ra su khac biét c6 y nghia thong ke
cac chi tieu duong kinh trai, ty 1é trai loai I va loai 2,
ngoai trir chi tiéu chiéu dai trai. Chiéu dai trai bién
dong tir 12,48 - 13,34 cm; chiéu dai trai trung binh dat
cao nhat 13,33 cm & luong bon P4, chiéu dai trai &
lwong bon P3 va P5 khong khac biét co y nghia thong
ke so voi luong boén P4.

Duong kinh trai va ty 1é trai loai I c6 xu huéng
tang khi luong lan boén tang, ty lé trai loai 2 c6 xu
hudéng nguoc lai véi ty 1€ trai loai I. Puong kinh trai
dat cao nhat 9,96 - 9,97 cm & cac nghiém thuc C1P5,
C2P4, C2P5 va C3P5, dat thap nhat tir 9,06 - 9,08 cm &

cac nghiém thic C1P1, C2P1, su khac biét c6 y nghia
théng ké. Doi voi luong phan lan duong kinh trai
trung binh dat cao nhat 9,93 - 9,97 cm, khac biét co y
nghia thong ké & luong lan bon P4 va P5.

Ty lé trai loai I dat cao nhat tir 50,40 - 51,83% &
cac nghiém thirc C3P3, C3P5, C3P4 C2P4 va C1P4,
dat thap nhat 44,20% & nghiém thac C1P1, khac biét
c6 y nghia thoéng ké. Doi voi luong canxi, silic ty 1é
trai trung binh loai I dat cao nhat 49,80 - 49,92% &
nong do C2 va C3; doi voi luong phan lan bon ty lé
trai trung binh loai I dat cao nhat 51,34% & luong lan
bon P4; su khéac biét c6 y nghia thong ké. Ty 1é trai
loai II ¢6 xu huéng nguoc lai.

Bang 3. Anh huéng ciia long l1an bén két hop véi ndng do canxi, silic dén mot 6 chi tieu

vé chat luong trai thanh long

Nghiém bo day vo trai | Do chic thit Khoi luong thit | Tile thit trai Do brix
thic (mm) trai (kg/cm?) trai (g/trai) %) %)
C1P1 4,25¢ 1,17d 237,67f 63,89 15,13e
C1pP2 4,32bc 1,31abc 264,33f 67,46de 15,80cde
C1P3 4,63abc 1,31abc 325,00de 69,44cde 15,86¢cde
C1P4 4,76a 1,35abc 414,00abc 76,44ab 16,00cde
C1P5 4,75a 1,34abc 387,33¢c 74,19abc 17,00abcd
C2P1 4,30bc 1,24cd 240,00f 63,74e 15,67de
C2P2 4,64abc 1.32abc 306,33e 67,76de 15,86¢cde
C2P3 4,64abc 1,32abc 352,33d 71,59bcd 16,33bcde
C2P4 4,66ab 1,38ab 447,00a 77,57ab 16,86abcd
C2P5 4,95a 1,41a 402,67bc 76,53ab 17,87a
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C3P1 4,28bc 1,27bcd 248,00f 64,31e 15,73de
C3p2 4,68ab 1,32abc 310,00e 68,79cde 16,77abcd
C3P3 4,75a 1,33abc 393,00c 74,11abc 16,86abcd
C3pP4 4,78a 1,40a 443,67a 78,08a 17,73ab
C3P5 4,97a 1,40a 432,67ab 77,24ab 17,20abc
C1 4,54A 1,30B 325,66C 70,28A 15,968
C2 4,64A 1,33AB 349,668 71,44A 16,52A
C3 4,69A 1,34A 365,46A 72,50A 16,85A
P1 4,28C 1,23C 241,88E 63,98D 15,51D
P2 4,55B 1,31B 293,55D 68,00C 16,13CD
P3 4,67B 1,32B 356,77C 71,71B 16,35BC
P4 4,73AB 1,37A 434,88A 77,36A 16,56AB
P5 4,89A 1,38A 407,55A 75,98A 17,35A
CV % 4,52 4,51 5,81 4,70 4,48
LSD0,05C 0,15 0,04 15,08 251 0,55
LSD0,05P 0,20 0,05 1948 3,24 0,71

Bang 3 cho thdy, do day trai thanh long c6 xu
huéng ting khi tang luong 1an bon va dat cao nhat tir
4,75 - 4,97 mm & cac nghiém thic C1P5, C3P3, C1P4,
C3P4, C2P5 va C3P5; dat thap nhat 4,25 mm &
nghiém thicc C1P1. Nong do trung binh canxi, silic
c6 xu huwong lam ting do day vé trai, nhung khong
khéc biét c6 y nghia thong ké; & lwong 1an trung binh
do day vo trai dat cao nhat 4,73 - 4,89 mm & mtc bon
P4 va P5, su khac biét c6 y nghia thong ké.

Do chic thit trai tang theo lwong lan bén va noéng
do canxi, silic cao va dat cao nhat 1,40 - 1,41 kg/cm?
& cac nghiém thic C3P4, C3P5, C2P5, dat thap nhat
1,17 kg/cm? d@o chac thit trai ciing dat cao nhat 1,34
kg/cm? & nong do canxi, silic C3 va luong lan bon P4
va P5 (1,37 - 1,38 kg/cm?), su khac biét co y nghia
thong ke. Diéu nay cho thay bon lan va canxi, silic &
liéu lwong cao da cho hiéu qua tot vé do chac thit trai
thanh long vo vang. Két qua nay c6 cung xu huéng
voi nghién cttu cia Nguyén Trinh Nhat Hang va
Nguyén Minh Chau (2001) [3].

Bang 4. Anh huéng cia lwong lan bén két hop

Khoi luong thit trai va ty 1é thit trai c6 xu huong
tuong tu va dat cao nhat & nghiém thac C2P4 va
C3P4 voi cac gia tri twong tmg 1a 447,00 g/trai -
77,57% va 443,67 g/trai - 78,08%. Doi voi luong 1an
bon khoi lwong thit trai trung binh va ty lé thit trai
dat cao nhat & luong lan bon P4, P5 1an luot 1a 434,88
- 407,55 g/trai va 77,36 - 75,98%; su khac biét co y
nghia thong ke.

Do brix dat cao nhat 17,73 - 17,87% & nghiém
thitc C3P4 va C2P5, dat thap nhat 15,13% & nghiém
thitc C1P1, su khéc biét c6 y nghia théng ké. Trung
binh ctia néng @6 canxi, silic tao ra su khac biét vé do
brix va dat cao nhat 16,52 - 16,85% & nong do C2 va
C3; trung binh cta luong 1an bén c6 do brix dat cao
nhat 16,56 - 17,35% & luong bon P4 va P5, su khac
biét c6 y nghia thong ké. Két qua tinh toan anh
hudéng ctia luong 1an bon két hop véi ndong do canxi,
silic dén hiéu qua kinh té cta giong thanh long vo
vang tai xanh duoc thé hién trong bang 4.

vOi ndng d0 canxi, silic dén hiéu qua kinh t&

. Téng chi Thu nhgp Thu nhgp Téng thu | Lai thuan | Lai thuan so Ty 16 fai
Nghiém " trai loai I trai loai II i .A .. thuan so

, (trieu o . (trieu (triéu v6i dc/ha ..

thie dong/ha) (triéu (triéu dong/ha) | déng/ha) | (triéu dong) voi d/c
£ dong/ha) déng/ha) g g ' g %)

C1P1 92,32 112,36 94,57 206,94 114,61 - -
C1P2 93,82 128,52 104,40 232,92 139,10 24,48 121,36
C1P3 94,57 165,74 128,75 294,49 199,91 85,30 174,42
C1P4 95,32 230,34 142,79 373,14 277,82 163,20 242,40
C1P5 96,07 201,55 142,33 343,88 247,81 133,19 216,21
C2P1 92,37 130,62 90,83 221,45 129,08 14,46 112,62
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C2P2 93,87 169,25 117,51 286,76 192,89 78,27 168,29
C2P3 94,62 196,64 131,09 327,73 233,10 118,49 203,38
C2P4 95,37 254,22 161,05 415,28 319,90 205,29 279,11
C2P5 96,12 219,11 148,88 367,99 271,87 157,25 237,20
C3P1 92,42 137,64 97,38 235,03 142,60 27,99 124,42
C3p2 93,92 172,76 117,51 290,27 196,35 81,73 171,31
C3P3 94,67 217,00 141,86 358,86 264,19 149,57 230,50
C3P4 95,42 250,71 161,52 412,23 316,81 202,19 276,41
C3P5 96,17 242,99 159,18 402,17 305,99 191,38 266,98

Ghi chu: Gid ban thanh long tai thoi diém thang 9/2021; loai I 30.000 dong/kg; loai II: 20.000 dong/kg

Téng thu & cac cong thiee thi nghiém tir 206,94 - hon SO/V(')'i df)l chung tu 276,4\1 - 279,11%. Lai thuan
415,28 trieu déng/ha/vy, 1ai thuan tir 114,61 - 319,00 ~ dat thap nhat 129,08 triéu dong/ha/vu & nghiém
trieu déng/ha/vu va cao hon so voi déi chimg tir thiee C2P1 (bon 80 kg P,O; + phun canxi, silic nong
24,48 - 205,29 trieu dong/ha/vu. Lai thuan dat cao do 20 ml/16 lit) va cao hon do6i ching 14,46 triéu
nhat 316,81 - 319,90 trieu ddong/ha/vu & nghiém thtc dong/ha/vy; ty ¢ lai thuan cao hon déi chimg

C3P4 (bon 160 kg P,O; + phun canxi, silic néng do 40
ml/16 lit) va C2P4 (bon 160 kg P,O; + phun canxi,
silic néng do 30 ml/16 lit) va cao hon déi chung tir

12,62%.

3.2. Anh huéng ctia nong @9 phun GA,; dén ning
sudt, chat luong trai thanh long

202,19 - 205,29 trieu dong/ha/vu; ty 1é 1ai thuan cao
Béng 5. Anh hudng ctia ndng do phun GA, dén cac yéu t6 c4u thanh ning sudt va ning sust trai thanh long

Néngdo | 6 tréi/tru Khoi hr(:)’.ng Ning miéit traily | Nang suat trai Nang suat trai
phun GA, (tréi/tru) TB tr,gl thuyét/tru thuc thu/tru thuc thu quy ra
(g/tréi) (kg/try) (kg/tru) ha (tan/ha)
0 ppm (d/c) 14,66a 508,00c 7,45d 7,08d 10,83d

20 ppm 15,00a 534,00bc 8,01cd 7,61cd 11,64cd

40 ppm 15,33a 546,00bc 8,37bc 7,95bc 12,17bc

60 ppm 15,66a 568,00ab 8,90ab 8,45ab 12,93ab

80 ppm 15,66a 606,00a 9,49a 9,02a 13,80a
100 ppm 15,33a 570,00ab 8,74abc 8,30abc 12,70abc

CV (% 536 567 572 571 571

LSD, ;s 1,49 56,31 0,88 0,84 128

606,00 g/trai & nong do 80 ppm, do vay NS trai thuc
thu dat cao nhat 9,02 kg/tru, twong tng véi 13,80 tan
trai/ha. Tuy nhién, khoi luong TB trai va NS trai thuc
thu ¢ nong do phun 60 ppm va 100 ppm khong khac
biét c6 y nghia thong ké so voi nong do 80 ppm.

Bang 5 cho thdy, nong do phun GA; khong anh
hudng dén so trai/tru nhung tao ra su khac biét vé
khoi luong TB trai, dan dén NS trai thuc thu sai khac
c6 y nghia thong ke. Khéi luong TB trai c6 xu huéng
taing khi ting nong do phun GA; va dat cao nhat

Béng 6. Anh hudng ctia ndng d6 phun GA, dén kich thuée trai va ty lé trai thuong phim

Néng d6 phun GA; | Chiéu dai trai (cm) | DPuong kinh trai (cm) | Ty lé trailoai I (%) | TV le trailoai IT (%)
0 ppm (d/c) 12,76b 9,50b 54,54d 45,45a
20 ppm 13,67ab 10,44ab 60,00cd 40,00b
40 ppm 13,86ab 10,46ab 63,04bc 36,95¢
60 ppm 13,96ab 10,86a 65,95bc 34,04c
80 ppm 14,36a 11,46a 74,46a 25,53e
100 ppm 13,99ab 10,86a 69,56ab 30,43d
CV (%) 538 5,53 576 4,58
LSD 0,05 135 1,06 6,76 2,95
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S6 lieu trong bang 6 cho thdy, cac chi tiéu vé
kich thuoc trai va ty 1é trai thwong pham c6 xu huong
tang theo nong do6 phun GA, va khac biét c6 y nghia
thong ké so véi doi chimg & nong do phun GA, tir 80 -
100 ppm.

Chiéu dai trai dat cao nhat 14,36 cm & nong do
phun 80 ppm, st khac biét c6 y nghia thong ké so voi
doi chung; chiéu dai trai & cac nong do6 phun con lai
khong khac biét so véi cac nghiém thic trong thi
nghiém.

Puong kinh trai dat cao nhat tir 10,86 - 11,46 cm
& cac nong do phun tir 60 - 100 ppm, su khac biét co y
nghia thong ke so voi doi ching; duong kinh trai &

nong do phun 20 va 40 ppm khac biét khong c6 y
nghia thong ke trong thi nghiém. Trong nghién ctru
nay trai thanh long v vang tai xanh c6 chiéu dai va
duong kinh qua 16n hon 1,3 1an so véi két qua nghién
ctru cua Nguyén Van Son va Nguyén Thanh Hiéu
(2021) [6] khi phun NAA 40 ppm + GA3 tir 40 - 50
ppm tai Vién Cay an qua mién Nam nam 2019.

Ty lé trai loai I (%) ting theo nong do6 phun GA3
& cac nghiém thic va dat cao nhat 69,56% - 74,46% &
nong do phun 100 ppm va 80 ppm, su khéac biét c6 y
nghia thong ke. Ty 1é trai loai II c6 xu huéng nguoc
lai so véi ty 1é trai loai L.

Béng 7. Anh huéng ctia néng d6 phun GA; dén mot s8 chi tieu vé chat luong trai thanh long

Néng do Dodayvé | Dochacthittrai | Khdiluong thittrai | Tilethittrai | DO brix
phun GA; (mm) (kg/cm?) @) (%) %)

0 ppm (d/c) 4,67a 1,30a 371,00d 73,03b 16,20c
20 ppm 4,80a 1,33a 397,00cd 74,27ab 17,00bc
40 ppm 4,80a 1,40a 418,00bc 76,59ab 17,40abc
60 ppm 4,87a 1,43a 445,00b 78,41ab 18,40ab
80 ppm 4,90a 1,43a 493,00a 81,29a 18,80a
100 ppm 4,85a 1,40a 446,00b 78,32ab 18,60ab
CV (% 529 540 581 542 546

LSD0,05 046 015 45,31 7,69 176

Bang 7 cho thdy, nong do phun GA3 khong c6
anh hudng dén do day vé trai va do chac thit trai,
nhung tao ra su khac biét co y nghia thong ke & cac
chi tieu khoi luong thit trai, ty 1é thit trai va do brix,
cac chi tiéu nay cé xu hudéng ting khi phun GA; & cac
nong do tir 20 - 80 ppm. Nong dd phun 80 ppm cho
két qua cao nhat lan luot 1a: khoi luong trai (493,00

g/trai), ty 1é thit trai (81,29%) va do brix (18,80%).
Tuy nhién, ty 1é thit trai va do brix & néng do phun
100 ppm ¢6 xu huong giam nhung khong khac biét
c6 y nghia thong ké so véi nong do phun 80 ppm. Két
qua tinh toan anh hudng ctia ndéng do phun GA; dén
hiéu qua kinh té cua thanh long vo vang tai xanh
duoc thé hién trong bang 8.

Bang 8. Anh huéng clia néng do phun GA; dén hiéu qua kinh t€ trdng thanh long

. X Téng chi Téng thu Lai thuan Lai thuan so véi Ty lé lai
Nong do phun " " " X .
GA (trieu (trieu (trieu d/c (triéu thuan so voi
’ dong/ha) déng/ha) déng/ha) déng/ha) d/c %)
0 ppm (d/c) 84,97 329,81 244,84 - -
20 ppm 85,81 360,92 275,11 30,27 112,36
40 ppm 86,05 380,93 294,88 50,04 120,44
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60 ppm 86,30 408,67 322,37 77,53 131,67
80 ppm 86,54 447,75 361,21 116,37 147,53
100 ppm 86,78 405,96 319,18 74,34 130,36

Ghi chu: Gid ban thanh long tai thoi diém thiang 12/2021 loai I Ia 35.000 dong/kg, loai II Ia 25.000

dong/kg

S6 lieu bang 8 cho thay: Tong thu ¢ cac cong
thuc thi nghiém twr 329,81 - 447,75 trieu dong/ha/vu
cho lai thuan dat tir 244,84 - 361,21 triéu dong/ha/vu
va cao hon so voi doéi chimg tir 30,27-116,37 triéu
déng/ha/vu. Lai thuan dat cao nhat 361,21 triéu
déng/ha/vu & néng do phun 80 ppm; lai thuan cao
hon doi ching 116,37 trieu dong/ha/vy; ty 1é lai
thuan cao hon so voi d6i ching dat 47,53%. Lai thuan
dat thdp nhat 275,11 triéu dong/ha/vu & nong do
phun 20 ppm va cao hon d6i chung 30,27 trieu
dong/ha/vy; ty lé lai thuan cao hon déi ching
12,36%.

4. KET LUAN VA BE NGHI

4.1. Két luan

Luong 1an bén va nong do canxi, silic tao ra su
khéc biét vé cac yéu to ciu thanh ning suat, ning
suat va chat luong ctia trai thanh long vo vang tai
xanh. Nang suat trai thuc thu dat cao nhat 6,86 - 7,06
kg/tru, twong tmg vaéi 10,49 - 10,80 tdn/ha & nghiém
thiec C3P5 (bon 200 kg P,O; + 40 ml/16 lit canxi,
silic), & C3P4 (bon 160 kg P,0O; + 40 ml/16 lit canxi,
silic) va & C2P4 (bén 160 kg P,O; + 30 ml/16 lit
canxi, silic); 1ai thuan cao hon d6i ching tir 191,38 -
205,29 triéu dong/ha/vuy; ty 1é 1ai thuan cao hon so
voi doi ching tir 266,98 - 279,11%.

Trén nén boén cho 1 ha 30 tdn phan bo hoai + 500
kg voi bot + 230 kg N + 160 kg P,O: + 290 K,O nong
do phun GA, tir 20 - 100 ppm tao ra su khac biét vé
duong kinh trai, khoi luong trai, nang sudt trai, ty lé
trai loai I, loai II va khoi luong thit trai. Nang sudt trai
thuc thu dat cao nhat 9,02 kg/tru, twong tmg voi
13,80 tan trai/ha & néng do phun 80 ppm. Lai thuan
dat cao nhat 361,21 triéu dong/ha/vu & nong do 80
ppm va cao hon d6i chirng 116,37 triéu dong/ha/vuy;
ty 1 1ai thuan cao hon d6i chung 47,53%.

4.2. Kién nghi

Nén bén 160 kg P,Os/ha + phun canxi, silic Hop
Tri c6 nébng d6 30 ml/16 lit + phun GA; c6 noéng do
80 ppm trén nén bon 30 tan phan bo hoai + 500 kg voi
bot + 230 kg N + 290 K,O dé ting nang suat va hiéu

qua kinh té & Cho Gao tinh Tién Giang va nhimg dia
phuong c6 diéu kién sinh thai twong tu.
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THE EFFECTS OF SUPER PHOSPHATE COMBINATION WITH CALCIUM SILIC FERTILIZER
AND GA3 CONCENTRATION ON YIELD, QUALITY OF GREEN-EARED YELLOW-SKINNED DRAGON
FRUITS IN CHO GAO DISTRICT, TIEN GIANG PROVINCE

Hoang Thi Thao, Tran Thanh My, Pham Van Van, Ha Chi Truc
Summary

The study was conducted on 2.5-year-old green-eared yellow-skinned dragon fruit, planting density of 1,530
posts/ha, 4 plants for each pillar, and flower treatment by fumigation to determine the effect of super
phosphorus combined with calcium silic fertilizer and GA, concentration on yield and quality of green-eared
yellow-skinned dragon fruit. Two experiments were arranged and performed from May to December 2021.
Experiment 1 consisted of 15 treatments, arranged in a fully randomized block design with 3 concentrations
of calcium silic fertilizer (additional factor): C1: 20; C2: 30; C3: 40 ml/16 liters and 5 amounts of super
phosphorus fertilizer (main factor): P1: Control; P2: 80; P3: 120; P4: 160 and P5: 200 kg P,O,/ha.
Experiment 2 consisted of 6 treatments (NT) sprayed with GA,, arranged in complete randomized block,
NT1: Control; NT2: 20 ppm; NT3: 40 ppm; NT4: 60 ppm; NT5: 80 ppm; NT6: 100 ppm. The obtained results
show: (1) The amount of phosphate and the concentration of calcium silic make a difference in the yield and
quality components of green-eared yellow-skinned dragon fruit. Actual yield of fruit was highest at 6.86 -
7.06 kg/head, corresponding to 10.49 - 10.80 tons/ha in treatment C3P5 (application of 200 kg P,O, + 40
ml/16 liters of calcium silic), C3P4 (application of 160 kg P,O, + 40 ml/16 liters of calcium silic) and C2P4
(application of 160 kg of P,O, + 30 ml of 16 liters of calcium silic); giving a higher net profit than the control
from 191.38 million VND /ha/crop to 205.29 million VND/ha/crop; having a higher net profit ratio than the
control from 266.98% to 279.11%. (2) The concentration of GA, spray from 20 to 100 ppm made the
difference in fruit diameter, fruit weight, fruit yield, type I, type II fruit and fruit pulp weight. Actual yield of
fruit was highest at 9.02 kg/head, corresponding to 13.80 tons of fruit/ha at the spray concentration of 80
ppm. The highest net profit was 361.21 million VND/ha/crop at 80 ppm, net profit was higher than the
control 116.37 million VND/ha/crop, the net profit ratio was higher than the control 47,53%.

Keywords: Green-eared yellow-skinned dragon fruit, calcium, silic, GA,, Cho Gao, Tien Giang.
Nguoi phan bién: TS. Bui Huy Hién

Ngay nhan bai: 10/5/2022

Ngay thong qua phan bién: 10/6/2022

Ngay duyét dang: 17/6/2022
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NGHIEN CUU SAN XUAT PHAN HUU CO O DANG VIEN
TU LUC BINH (Fichhornia crassipes]) VA PHAN BO

Nguyén Thanh Tin!, Nguyén Pham Minh Kha?, Ding Nguyén Cuong Thinh?,
Ho Thi Phi Yén?, H6 Thi Thanh Tam', Thach Thi Ngoc Yén* *

TOM TAT

Luc binh va phan bo 1a nguén nguyén liéu rat phong phu tai huyén Giéng Trom, tinh Bén Tre. Viéc xit Iy
nguén nguyén liéu thanh phan bén hitu co chat luong dé nguoi nong dan tai dia phuong st dung 1a rat can
thiét. Trong nghién ctru nay phuong phap 1 ¢6 bé sung ché phdm sinh hoc Trichoderma spp. Khoi tt duoc
dao tron dinh ky 10 ngay/lan. Phan hitu co thanh phdm dat do hoai muc sau 30 ngay @ va kich thuéc hat
ddéng déu sau 50 ngay 0. Két qua cho thiy do 4m ctia phan dat 60-64%; pH 7,0 dén 7,5; ti e C/N cao 35,81-
37,30 va cac chi tieu OC, N, Py, K,;, ciing cao so voi doi chimg. Pong thoi & phan hitu co thanh ph4dm ciing
khong phat hién vi khuin £. coliva Coliform. Két qua thir nghiém cho thdy d6i voi cay rau cai va cay bap
(ngd) néu duoc bén phan hitu co thwong phdm thi ti 1é ndy mam, s6 luong 14 nhiéu, ré dai hon, mau 14 tot
hon sau 16 ngay trong. Buoc dau ép vién thir nghiém & phuong phap ép co hoc thong thuong. Phan hitu co
thanh phdm qua qué trinh ép va sdy cho ra thanh phdm c6 ham luong chat hitu co khong bi mat di qua
nhiéu so v6i thanh phdm sau qua trinh 4. V6i do 4m 51,2%; pH 7,1; OC dat 23,73%; N,.1,95%; P,;, 2,48% va K,
1,29% dat yéu cau vé chat luong theo tiéu chuin Viet Nam TCVN 7185: 2002.

Keywords: Giong Trom, luc binh, phan bo, phan vién, Trichoderma spp..

1. BAT VAN BE

Phan httu co 1a loai phan bén hién nay duoc
nong dan rat wva chuong st dung trong trong trot vi
tinh an toan cho néong phdm va c6 thé dé u tai dia
phuong, han ché ton kém trong kinh t€ nong nghiép.
Hién tai & Bén Tre, nhat 12 huyén Giong Trom va Ba
Tri, ngudén phan chuodng c6 sén tai dia phuwong rat doi
dao, dic biet 1a phan bo chiém s6 luong rat lon. Tuy
nhién, da s6 nguoi nong dan khong biét ky thuat
phan httu co, ho chi dé cho phan tu hoai muc va sau
d6 dem bon cho cay trong. Vé6i cach thirc nay, phai
mat 56 thang moi cé phan hiru co dé bon cho cay
trong va chat luong cta phan bon ciing khong tot.
Ngoai ra luc binh trén cac song chiém mot lwong kha
16m giy can tré giao thong duong thuy, gay khé khan
cho tau be qua lai. V6i kha nang sinh truong va phat
trién nhanh cho sinh khéi lon, viéc thu gom va xt li
triet dé luong 1on luc binh 1a diéu rat kho khan.

bé gidi quyét nhitng van dé trén, “Nghién cuu
san xudt phian hitu co dang vién tr luc binh

! Gido vién Truong THPT Phan Van Tri, Bén Tre

*Hoc sinh Trudng THPT Phan Vian Tri, Bén Tre

3 Hoc vién Khoa Khoa hoc tu nhién,

Trudng Pai hoc Can Tho

*NCS Vién Nghién ctru va Phat trién Cng nghé sinh hoc,
Truong Dai hoc Cén Tho

"Email: thachyen3 1 @gmail.com

(Eichhornia crassipes) va phan bo” da duwoc thuc
hién, nham muc tiéu st dung nguyén liéu sin c6 &
dia phuong dé tao ra phan hitu co vira bdo vé moi
truong sinh thai, vira gidm chi phi san xuat; dua
nguén phan hiru co dang vién nén vao thi truong goép
phan ting thu nhap cho ngudi nong dan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. MAiu vat, phuong tién va héa chat nghién
clu

Mau vat: nguyén liéu 0 phan hitu co (luc binh,
phan bo, 7richoderma spp.), mau xét nghiém trong
qué trinh 1, mau phan bon dang nén,...

Phuong tién: can, may do nhiét ké, may anh,
dién thoai, may tinh, may do pH, cudc, tim bac, may
¢ép tht cong, may siy,...

Hoa chat: neéc muoi sinh ly (NaCl 0,85%), con,
nudc cat, cac hoa chat khac,...

2.2. Phuong phap nghién citu

2.2.1 Bo'tri thi nghiém u phan hitu co

Quy trinh thi nghiém @ phan httu co vi sinh theo
phuong thitc ¢ hiéu khi duoc tién hanh theo cac
nghién ctu 4 phan htu co trudc day [4]. Quy trinh
thi nghiém @ phan hitu co duoc thé hién & bang 1.

64 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022



KHOA HOC CONG NGHE

Bang 1. Cic nghiém thic thi nghiém
Nghiém
thic

I 3 kg phan bo kho
II 4 kg luc binh + 3 kg phan bo kho

Nghiém thtc & phan hiu co

Cac nghiém thuce thi nghiem duoc bo tri hoan
toan ngau nhién, moéi nghiém thic 14p lai 3 1an. Cac
nghiém thic thi nghiém duwoc thuc hién khi khong
c6 b6 sung va c6 bd sung ché phdm sinh hoc
Trichoderma spp.

Thé tich méi dong : 1,2 m®. Dién tich méi déng
1 1,5 m% Khoang cach giira cac dong t 0,5 m. Téng
dién tich b6 tri thi nghiém 23,5 m2.

Chaut thich:
CT1: phin bo+luc
binh+Trichoderma spp;

3 kg phan bo kho + 0,05 kg
III .
Trichoderma spp.
4 kg luc binh + 3 kg phan bo khé +
IV .
0,01 kg Trichoderma spp.
€6 BO SUNG KHONG €O BO SUNG
CHE PHAM TRICHODERMA CHE PHAM TRICHODERMA
y - S /__‘L_\ l/____‘L -
[ e | cT3 [ e
“, /' A N

CT?2: phédn bo+luc binh;

7 | CT3: phan bo+Trichoderma spp;

CT4: phén bé

Hinh 1. So d6 b6 tri thi nghiém

Chuan bi nguyén liéu:

Luc binh duoc thu gom tir ao nudi trong cta 3 ho
dan khac nhau tai huyén Giéng Trom va duoc lay
ngau nhién. Sau thu hoach dé rdo nuoc trong 2 ngay
sau do tién hanh cat nhé véi kich thuoc 0,5 cm x 1,5
cmx 1,5 cm.

Phan bo dugc thu gom tai chudng trai ctia 3
ho dan khac nhau thugc huyén Giong Trom. Phan bo
duoc chon phai chua qua xtt li, duoc dé kho tir 1-2
thang, chua qua hoai muc. Sau do6 tién hanh luoc
phan bo qua ludi thua dé loai bo rac va phan co kich
thudc 16n, 1am qua trinh @ phan dién ra nhanh hon.

Bang 2. Thu gom nguyén liéu tai cac ho dan

Mau bia diém

1 Ho 6ng Pham Vin Hao, xa Binh Thanh, Giéng Trom, Bén Tre

Luc binh 2 | Ho ba Nguyén Thi Ly, xa Binh Hoa, Giong Trom, Bén Tre
3 | Ho ong Nguyén T4n Dat, xa Chau Binh, Giong Trom, Bén Tre
4 | Ho ong Nguyén Van Hong, xa Chau Binh, Giong Trom, Bén Tre

Phan bo 5 | Ho 6ng Pham Thanh Phong, x4 Binh Thanh, Giong Trom, Bén Tre
6 | Ho ba Pham Thi Bé Hai, xa Tan Thanh, Giong Trom, Bén Tre

Cich tien hanh i phan hiu co: TCVN 7185: 2002. Gia tri pH dao dong trong khoang

Viéc @ phan hitu co trén nén dat trong hoac xi
mang, kho rdo. Rach ranh xung quanh cho nuéc
chay vao hé gom nhé tranh nuéc @ phan chay ra
ngoai khi twéi 4m. Phia dudi dong G dwoc 16t bat, &
tréen dong phu bat kin, gia c6 chic chan, dam bao
khong dé nuéc mua tham vao dong u.

Cac nguyeén liéu duoc chuan bi va tién hanh theo
cong thic xac dinh trudc. Cac nguyén liéu sau khi
phoi tron theo timg 16p nguyeén liéu xép theo dang
hinh chép. Kiém tra nhiét d0 méi ngay mot lan bang
nhiét ké. Theo doi nhiét do dong t dinh ky, tién hanh
thu mau dé phan tich danh gia cac thong so theo
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tir 7,0 dén 8,5. Qua trinh tron phan G véi tan suat 1
tuan/lan dé tao do thoang khi. Kiém soat do 4am 60-
75% trong thoi gian G 50 ngay nham theo déi, b6
sung thém nuéc khi qua khoé.

CHO THICH
Béng O

Nén i

—— Tdm bac

Hinh 2. M5 hinh d6ng & phan hiru co

65



KHOA HOC CONG NGHE

2.2.2. Thir nghiém su dung phin hiu co sau u
cho mot s6 loai cdy trong

bé danh gia duoc chat luong ctia phan hitu co
sau 0 d6i voi mot sO loai cay trong, tién hanh thi
nghiém trong cai va ngo6 (bap) trong 3 nghiém thirc
va moi thuc nghiém duoc 1ap lai 3 1an duoc trinh bay
& bang 3 va 4. Cac thuc nghiém duoc tréng trong
diéu kién nhu nhau va duwoc gieo voi s6 luong hat
nhu nhau. Sau d6 danh gia cay trong & ngay thu 6, 11
va 16 voi nhitng chi tiéu khac nhau.

Bang 3. Ty 1é va thanh phan cia gia thé trong cai

Nghiém thic | Thanh phén va ty 1é phdi tron
NT1 1 dat
NT2 1 dat: 1 phan CT1
NT3 1 dat: 1 phan CT3

Bang 4. Ty 1é va thanh ph4n cia gi4 thé trong ngd

Nghiém thic | Thanh phan va ty 1é phéi tron
NTS1 1 dat
NTS2 1 dat: 1 phan CT1
NTS3 1 dat: 1 phan CT3

223 Tao thanh pham phan hitu co dang vién
nén

Sau qué trinh 4 phan httu co, tién hanh loc bo
rac va phan c6 kich thuéc lon, nghién nhé cac hat
phan c6 kich thudc 16n. Luong nuéc trong phan hitu
co phai dat tir 60-65%, do 4m trong phan dat tir 50-
60%, day 1a diéu kién nén phan tot nhat. Voi diéu kien
nay phan hitu co dé két dinh, khong can bé sung mot
s6 nguyén liéu khac. Néu thay phan qua kho can tién
hanh bé sung nuoc, khi cam trén tay vita dd 4m va
khong qua uwét. Khuon ép hinh tru tron thé tich 14,8
cm®. Cho luong phan vita du vao khuon, ding may ép
thtt cong ép chat trong 1 phut. Sau dé 14y phan ra
khoi khuon va tién hanh sy trong 10 phut voi nhiét
d6 35°C.

Mau luc binh

Mau phéan bo

Sau qua trinh 0 phan hiu co va qua trinh ép
vién, thu duoc luong 16n phan hitu co thanh phidm
dat yéu cau. Luong phan nay duoc dem lay y kién
ctia nhiéu ho nong dan ngau nhién. Tir két qua thu
duoc rut ra nhan xét vé thanh pham.

Phan hitu co dang nén dat chat luong va yéu cau
c6 ham luong dinh dudong khong khac biét so voi
truoc khi nén. Ti 1é C/N, Py, K, thay déi khong
dang ké so voi hitu co sau qua trinh 4. Ham luong
nudc trong phan giam, dat khoang 40%.

Béang 5. Nghiém thitc chitng minh kha ning tan
cham ciia phin dang vién

Nghieé e 1 .

fhéecm B6 tri nghiém thic

NT1 bé phan hitu co dang vién nén dudi
voi nudc nho giot.
bé phan hitu co dang vién nén dudi

NT2 N )
voi nuéc chay manh.

NT3 bé phan hitu co dang vién nén vao ly
nuoc day.

bé danh gia kha nang tan cua phan hitu co dang
nén, tién hanh thtr 3 nghiém thic trén phan dang
nén, moi thi nghiém 1ap lai 4 1an va duoc mo ta &
bang 5. Dung déng ho do thoi gian tir lac bat dau thi
nghiém dén khi phan hitu co dang nén tan, khong
con ¢ dang vién nén.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua chuén bi nguyén liéu

Nguyén liéu sau khi thu hoach tién hanh cac
budc chuén bi va thu duoc cac thanh phdm nhu hinh
2. Tién hanh loc bo luong 16n rac trong phan bo va
luc binh @€ rdo trong 2 ngay sau dé cat nho, két qua
thu duoc cac nguyen lieu c6 kich thuoc kha dong
déu.

Mtfu Trichoderma spp

Hinh 3. M4u nguyén liéu da chuén bi

Mbi loai nguyén liéu déu c6 thanh phan va ham
luong cac chat dinh dudong khac nhau. Khi phoéi tron
lai thi thanh phan va ham luong cac chat dinh duong

trong dong 0 sé bi thay dd6i. Vi thé truéc khi phoi
tron thanh phan va ham luong dinh duong cta cac
nguyén liéu phai duoc xac dinh.
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Bang 6. Mot so tinh chdt cia nguyén lieu trudce khi G

& bo am 0oC N P ' 7
Ng'lfyen 0 pH t hh K. @ | C/N E. coli Coliform
lieu %) %) %) %) (CFU/g) | (CFU/g)
Phan bo 85,6 | 595 | 5549 1,36 2,19 1,04 40,8 | 3,28x10° 6,32x10°

Lucbinh | 92,63 | 6,17 9,27 0,185 0,049 0,483 | 50,1 0 0

Két qua thu duoc cho thdy ham luong cac chat
hitu co trong luc binh thip, thidp hon nhiéu so voi
phan bo khé. Nguoc lai trong phan bo kho chira
luong 16m vi khuan E. coliva Coliform vuot qua mirc
cho phép gay anh hudng dén sic khoe (cac bénh vé
duong tiéu hoa) ctia nguoi tiéu dung néu an phai rau
nhiém cac loai vi khuan nay [5]. Dé loai bo cac loai vi
khudn va nang cao cac chat hitu co cé trong phan
can tién hanh qua trinh @ phan hitu co.

3.2. Dién bién cac yéu t6 méi trueong trong qua
trinh G phan

Nhiét do: 1a chi s6 quan trong danh gia hoat
dong phan huiy cac chat hiru co cta vi sinh vat. Cac
cong thirc 01 c6 dién bién khac nhau do anh hudéng
cutia hoat dong vi sinh vat la khac nhau.

Hinh 4 cho thdy, nhiét do & cac cong thic phoi
tron luc binh v6i phan bo cho nhiét do dong G trong
cac dot cao hon ca. Trong 15 ngay dau sau @, nhiét
do cac dong 1 ctia cac thi nghiém déu ting dang ké.
Tir ngay 16 dén ngay 30, nhiét do cac dong u déu co
su thay déi ro rét, nhiét do ting cao, cao nhat 1a &
CT1, nhiét do & giai doan nay c6 luc dén 49°C, nhiét
do tang cao hon so voi cac cong thicc khong bo sung
thém 7richoderma spp. Chimg t6 ché phim
Trichoderma spp. c6 tac dung thuc diy hoat dong
ctia nhom vi sinh vat phan hty chat hitu co sinh nhiét
trong qua trinh 4. Ké tir sau ngay 30 sau 0 dén khi
két thuc qua trinh 4, nhiét do cac cong thirc 0 déu trd
vé khoang 36°C dén 32°C.

Do pH: gia tri pH gitta cac cong thirc thi nghiém
dao dong trong khoang 7,0 dén 8,5 (Bang 7). Nong
do pH trong dong  sau qua trinh @ phan c6 su thay
d6i. O giai doan tir 20-30 ngay noéng do pH tang cao
dat nguong 8,3 (& CT1), sau d6 6n dinh dan tir 40-50
ngay pH ¢ mirc 7,0 dén 7,5.

bo am: dién bién d0 4m cha cac cong thirc
(Bang 8) cho thay do 4m duoc duy tri trong khoang
tir 59-66%, do cac dong u duoc pht kin bang tdm bat
dé gitr 4m, nuoc khong bay hoi duoc. Trong thoi gian
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1 ¢6 tién hanh dao tron dong G mot 1an/tuan dé dam
bao @6 4m duoc duy tri. Sau 50 ngay 4, cac dong @ co
do 4m tir 60-64%.

Ty le C/N: dién bién ty lé C/N clia cac cong
thuc theo thoi gian 4 (Bang 9) cho thdy giai doan t
1-30 ngay, ty 1é C/N & cac cong thic su gia ting dang
ké, cao nhat & ngay th 30 sau @, cao nhat & cong
thiec CT4 (48,92). Sau giai doan nay ty 1é C/N co su
giam manh va dan 6n dinh.

Trong qua trinh 0, cong thiuc CT1 va CT3 ¢ ty
lé C/N luon thap hon cong thitec CT2 va CT4. Ching
td cong thic 4 phan c6 bé sung ché phim
Trichoderma spp. trong qua trinh 4 cho hiéu qua a
phan hoai muc t6t hon.

So véi ty 1&é C/N cua cac cong thirc & ngay 1, sau
qua trinh @ phan ty 1é C/N cua cac cong thirc giam.

Ham luong chat dinh duong va mat do vi sinh
vat ctia phan hitu co sau 0: két qua ¢ bang 10 cho
thdy, sau 50 ngay  cac chat hitu co dao dong tir
21,97-22,57% @oi voi cong thie CT1, CT2 va tir 54,09-
54,43% & CT3, CT4; ham luong N, & cac cong thiic
bién dong trong khoang 1,79-2,01%, cac cong thuc co
b6 sung hay khong c6 bd sung ché phim
Trichoderma spp. déu khong lam ting dang ké ham
luong N trong qua trinh 1 phan httu co.

NHIET PO (°C)

U

(13 14

NGAY SAT

g (11

Hinh 4. Dién bién nhiét d6 giita cac cong thirc
trong qua trinh @ phan
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Bang 7. Dién bién gia tri pH giftta cac cong thirc thi nghiém theo thoi gian

Nghiém Thoi gian sau 0 (ngay)
thirc 1 10 20 30 40 50
CT1 7,1 74 8,3 7,6 72 7,0
CT2 7,2 7,0 8,2 7,8 7,5 7,3
CT3 7,3 7,1 7,6 7,9 7,2 7,1
CT4 7,0 7,1 7,7 7,4 73 7,1
CV 0,02 0,02 0,04 0,03 0,02 0,02
Bang 8. Dién bién d6 4m trong qué trinh
Nghiém Thoi gian sau u (ngay)
thic 1 10 20 30 40 50
CT1 59,49 62,73 65,93 64,17 63,95 59,93
CT2 60,07 63,47 64,59 64,83 62,71 61,57
CT3 63,12 65.32 65,33 65,18 61,90 63,19
CT4 61,55 64,83 64,81 64,77 61,45 63,73
CV 0,03 0,02 0,01 0,01 0,02 0,03
Bang 9. Dién bién ty 1é C/N theo thoi gian
Nghiém Thoi gian sau u (ngay)
thirc 1 10 30 40 50
CT1 11,30 13,26 23,01 24,73 17,99 10,23
CT2 11,32 14,29 23,63 26,59 18,32 10,31
CT3 40,14 43,57 45.85 46,09 40,11 35,81
CT4 40,13 44,37 46,13 46,92 42,61 37,30
CV 0,65 0,60 0,57 0,33 0,45 0,65
Bang 10. Him lugng mot s chi tiéu sau qué trinh
. Ham luong
Nf}}:l;’im bo pH 0C N C/N Ppy K., (%) E. coli Coliform
4m %) (€) %) " (CFU/2) | (CFU/2)
CT1 59,93 | 7,0 | 22,57 | 2,01 11,23 2,51 1,34 KPH KPH
CT2 61,57 | 7,3 | 21,97 | 1,82 | 12,07 2,35 1,22 2,18x10° 3,59x10°
CT3 63,19 7,1 54,43 1,67 35,81 2,01 1,19 KPH KPH
CT4 63,73 | 7,1 | 54,09 | 1,45 | 37,30 1,97 1,08 1,27x103 3,51x10°
Ccv 0,03 | 0,02 | 0,48 0,14 0,60 0,12 0,09

Sau 50 ngay 4, CT1 ¢6 ham luong Py, 2,51%, Ky,
1,34 cao nhat so voi cac cong thiee CT2, CT3, CT4.
Ham luong P, & cong thic b6 sung ché phdm
Trichoderma spp. taing khong c¢é y nghia so véi cong
thic khong duwoc b6 sung Zrichoderma spp.

Ngoai ra E. coliva Coliform bién mat hoan toan
& nghiém thac CT1 va CT3 trong cac dong u,
nghiém thic CT2 va CT4 vuot qua mutc cho phép
(1x10%). Vi vay phan bon & cac nghiém thirc khong
thé bon cho cac loai rau va mot so loai ci. Khong co
st khéac biét gitta cac cong thicc bé sung ché phdm
va khong bé sung ché phidm 7richoderma spp.
Nhiét do cao sinh ra trong cac khoi t 1a mot trong
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nhitng nguyén nhan tiéu diét vi khuan E. coli va
Coliform trong phan. Két qua nay phu hop v6i nhiéu
nghién ctu trude do [7].

So v6i CT2, CT4 ham luong cac chat OC, N,
Py, Kin thap hon so voi CT1, CT3. Theo nghién ctru
0 phan hitu co tr luc binh va phan bo trudc day [6]
ham luong cac chat hitu co sau qua trinh @ khong co
st thay déi 16n so voi nghién ctru nay. Tuy nhién
ham luong cac bon hitu co (OC) cao hon so véi
nghién cttu trude khoang 0,57%, nito téng s6 (N,
cao hon 0,51%. Tt @6 chon phan hitu co tit CT1, CT3
tién hanh cac thi nghiém tié€p theo dé danh gia chat
luong ctia phan déi voi mot so loai cay trong.
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Bang 11. So sanh tdng quan vé phan hiru co

cac cong thic
Panh | py CT2 CT3 CT4
gia
Mau na Mau na
Mau a‘f hau Mau den a‘f hau Mau den
sam sam
M Comui |Comui hoi| Khong c6 | Co mui
ui . N
hoinhe | kho chiu | muihoi | hoinhe
ch,h Kha Khong . . |Kha déng
thuge déng déu| dong déu Bong déu déu
hat phan g £

-
-.)-"

’ ; .I
CT2

Mot s6 dic diém cta phan hiru co sau qua trinh
@: phan hitu co sau qua trinh @ c6 dic diém vé mau,
mui, kich thuéc hat phan duoc tong hop & bang 11.
Céc san phdm phan hitu co c6 bé sung ché phiam va
khong c6 b6 sung ché phadm 7Trichoderma spp. co su
khac biet khong qua lon. O cac nghiém thtc khong
b6 sung Trichoderma spp. dong G van chua phan hay
hét, con nhiéu xac luc binh & CT2 va can @ thém mot
khoang thoi gian dé dong 4 phan hay hét. Dai voi
CT4, do khong tién hanh t phan hitu co ma dé dong
phan tu hoai muc nén kich thuédc cac hat phan khong
déng déu, con rat nhiéu hat phan c6 kich thuéc kha
16m.

CT4

Hinh 5. Mau phan bén & cac cong thirc sau qué trinh @

3.3. Danh gi4 phan hitu co d6i voi mot s6 cay
tréng va phuong huéng st dung phan bén

3.3.1. Chat lrong phan bon doi voi mot so cdy

Két qua cho thay khéi luong rau cai va ti 1é nay
mam cua hat cai sau 6 ngay gieo trong & cac cong
thuic khac nhau. Khéi lwong cai mam & cong thice doi

NT2 NT3

NT1

Chit thich:

NT1: 100% dat

NT2: 50% dat+50%phén CT3
NT3: 50% dat+50%phan CT1

ching 1a 10 gram, khoi luong cai mam & cong thic
NT1 1a 35 gram, & NT2 1a 60 gram va & NT3 1a 105
gram. Qua do ty 1é 1 dat : 1 phan & CT1 cho két qua
tot nhat. Voi két qua nay, cé thé sit dung phan hiru co
& CT1 lam gia thé trong mot so loai rau mam.

Chit thich:

NTS1: 100% dat
NTS2: 50% dat+50%phan CT1
NTS3: 50% déat+50%phan CT3

Hinh 6. Cay rau cai va cay bap sau 6 ngay gieo trong

Phan hitu co luc binh + phan bo thich hop dé
trong cac loai rau cai. Qua 6 ngay gieo hat bap ty le
ndy mam gitta cac cong thirc c6 su chénh lech. S6 hat
dem gieo trong gitta cac cong thic déu nhu nhau (25
hat) nhung két qué lai c¢6 su khac biet. O NTS1 chi
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dat 20-28% rat thap, NTS3 dat 44-56% con N'TS2 cho
ty 1é ndy mam cao nhat 60-64%. Ching to, phan hitu
co CT1 pht hop véi cac loai cay trong hon 1a phan
httu co & cong thiee CT3 [2], c6 thé xem phan hitu co
sau khi vui vao dat sé phan giai c6 kha nang cung
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cap thuc an cho cay va cai tao dat. Phan hitu co bam
vao dat dé tang nang suat cay trong va ting do phi
nhiéu cho dat [1], [3].

Bang 12. Ty 1é ndy mam ctia ng6 sau 6 ngay

gieo trong
Nghiém S6 cay nay Tile ndy mam
thic mam %)
NTS1 57 20-28
NTS2 15-16 60-64
NTS2 15-16 60-64
NTS3 11-14 44-56

O ngay tha 6, 11 va 16 tién hanh thu thap s6 lieu
vé chiéu cao cuta cay, chiéu dai ca ré, so 14 ctia cay,
mau sac 14 cta rau cai va két qua duoc trinh bay qua
bang 13. So voi cac nghiém thirc, nghiém thitxc NT3
cho két qua tot nhat, cai phat trién dong déu, to,
khoe hon NT1 va NT2. Nghiém thitc TN1 cho két
qua kém nhat, boi trong dat chia it chat dinh duong,
khong tao diéu kién tot dé cay phat trién.

Tt cac thi nghiém trén ching té thanh phan cac
chat hitu co trong phan & CT1 cho két qua tot nhat va
phtu hop dé bon cho mot sé loai rau cai. Vi vay, lua
chon phan hitu co & cong thirc CT1 lam nguyén liéu
dé tién hanh nén.

Bang 13. Su sinh trudng clia cai va bap & 3 nghiém thitc thir nghiém phan hitu co

Ngay 6 11 16
Nghiém thirc NT1 NT2 NT3 NT1 NT2 NT3 NT1 NT2 NT3
Chiéu cao (cm) | 3,1+0,3 | 3,8+0,4|4,0+04|52+0,1|64+03|66+05|78+0,4|81+06/95+0,3
Chiéu dairé (cm)| 1,1+0,2 | 1,3+0,2 | 4,0+03[3,8+0,3|3,7+04|3,9+02 |3,9+04 | 49+0,2 | 55+0,2
S6 14 2-3 3-4 3-4 56 5-6 6 -7 5-6 6- 7 6-7
Mau sac 14 (xanh)| Luc Luc Luc Luc Luc bam bam bam bam

3.3.2. Chat lirong phéan boén hiru co sau qué trinh
nén

Hinh thai vién nén: sau 3 lan nén phan két qua
cho thdy phan dat yéu cau véi chi tieu dé ra. Dién
bién qua trinh nén phan dwoc trinh bay & bang 14.

Phan hiru co dang nén dat cac yéu cau sau: phan nén
khong duoc qua kho, qua cimg hodc qua mém. Hinh
dang kich thuoc phan phai déng déu va phan thanh
phdm c6 mau nau sam.

Bang 14. Théng ké cac chi tiéu trong qua trinh nén phan hiru co

Lan Hinh dang Mau sic bo ctmg Dat yéu cau
1 Chua dong déu Mau nau nhat Qua cing Chua dat
2 bong déu Mau nau sim Qua mém Chua dat
3 bong déu Mau nau sam Vira phai bat

Hinh 7. Thanh ph4dm sau cé4c l1an nén phan hitu co

Phan hiru co dang vién nén kha bat mat, nhé
gon, nhe va dé st dung. Do qua trinh nén va siy
phan hitu 1am mat luong 16n nudc trong phan, vi vay
khi stt dung can bé sung nudc vao phan trudc khi
bon cho cay trong.

Ham luong céac chat hitu co sau qua trinh nén
phan: so v6i phan httu co Minro dang vién co6 trén thi
truong, ham luwong cac chat hiru co tuy thiap hon
nhung khoéng chénh léch qua lon (OC: 22%, N,: 2,5%,
Py 2%). Nhimg diéu trén cho thdy phan hitu co c6
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ham luong cac chat dinh duong gan bang so voi cac
loai phan bon dang vién c¢6 trén thi truong. Viéec dem
phan hitu co luc binh va phan bo san xuat dai tra
cung cap ra thi truong 1a diéu kha quan, rat c6 tiém
nang.

Bang 15. Ham luong cac chat dinh dudng sau qua

trinh nén phan hiru co
Chi tieu danh gia Don vi Két qua

Do 4m %) 51,2
pH - 7,1
0oC %) 21,73
Ny (%) 1,95
Pin %) 2,48
Ky %) 1,29

Phan hitu co sau qua trinh nén dat yéu cau
duoc dem danh gia chat luong theo Tiéu chuan Viet
Nam TCVN 7185: 2002 cho két qua nhu bang 14.
Ham luong cac chat dinh duong trong phan thay déi

khong dang ké. Phan hitu co dang nén duoc stt dung
tuong ty nhw phan hitu co sau qua trinh 4. Do qua
trinh ép va sdy ham luong nuoc trong phan giam nén
treoc khi stt dung can bé sung lwong nudc vira da
vao phan. Sau d6 tién hanh bon cho cay trong.

3.3.3. Khid nang tan cham cua phan hitu co dang
vién nén

bé danh gia kha nang tan cham ctia phan hitu co
dang nén tién hanh cac thi nghiém va cho két qua
nhu bang 16. Cac thi nghiém trén ching minh phan
hitu co dang nén tan lau trong nudc. Diéu nay thuan
loi cho qua trinh bon phan vao mua mua. Phan bén
tan cham nén han ché qua trinh rta troi cac chat
dinh duong trong phan khi gip cac diéu kién bat loi
tr moi truong (mua kéo dai, ngap nudc). Phan hiru
co dang nén khong néi trong nudc, khong bi cuén
troi khi ngap nudc & nhimng dia hinh triing thap, cting
nhu khong bi anh hudéng boi mua to kéo dai.

Bang 16. Thoi gian tan ctia phan hitu co dang nén dwéi 3 tac dong

Nghiém thic Lan 1 Lan 2 Lan 3 Lan 4
NT1 3 gio 58 phut 4 gio 1 phut 3 gio 49 phut 3 gior 53 phut
NT2 2 gio 21 phut 2 gio 18 phut 2 gior 9 phut 2 gio 21 phut
NT3 1 gi¢ 12 phat 1 gi¢r 8 phut 59 phuat 1 gi¢ 2 phut

Chii thich: NT1: D€ phan hitu co dang nén duoi voi nude nho giot: NT2: DE phan hivu co dang nén dudi
voi nueoc chdy manh; N13: D€ phan hitu co dang nén vao ly nuoc day.

Phan hitu co sau qua trinh nén kha kho va co
kha nang tan cham. Ddéi véi mot s6 cay trong nhu
rau, trudc khi bon phan dang vién cho cay trong dat
két qua tot nhat can b sung luong nudc vira da vao
phan, dé khoang 1 gid sau d6 méi bon cho cay trong.
Viéc nay gitp phan dat do 4m vira du, vién phan mém
hon, nhanh tan hon giup cay tréng (rau cai) nhanh
hap thu cac chat dinh duéng c6 trong phan. Tuy
thuoc vao nhu cau st dung khac nhau ma nguoi st
dung c6 thé diéu chinh cach ding sau cho phu hop.

4. KET LUAN VA BE NGHI

4.1. Két luan

U phan hiu co tir nguén nguyeén liéu tai dia
phuong (luc binh va phan bo) c6 bé sung
Trichoderma spp. cho thdy @ 4am ctia phan dat tir 60-
64%; pH 7,0 dén 7,5; ti leé C/N cao 35,81 - 37,30 va cac
chi tieu OC, Ny, Py, Ky, ciing cao so véi doi ching
(khong bd sung 7richoderma spp.). Pong thoi &
phan httu co thanh phdm ciing khong phat hién vi
khuan E. coliva Coliform.

Két qua thir nghiém cho thay néu dugc bon phan
hitu co cho rau cai va cay bap thi ti Ié ndy mam tot,

tang kha nang sinh trudéng cia cay so v6i khong bon
(CT1 va CT3); s6 luong 14 nhiéu, ré dai hon, mau la
tot hon sau 16 ngay trong.

Buoc dau thir nghiém ép vién bang hinh thic co
hoc v6i phan hitu co thanh phdm da cho thay: phan
hitu co dang vién trdi qua qua trinh ép va say cho
thanh phdm c6 ham luong chat hitu co khong bi mat
di qua nhiéu so voi thanh phdm sau qua trinh 4. Do
am 51,2%; pH 7,1; OC 23,73%; N, 1,95%; Py, 2,48% va
Ky 1,29% dat yéu cau vé chat luong theo Tiéu chuin
Viét Nam TCVN 7185: 2002.

Phan hitu co dang nén c6 kha ning tan chim
phu hop voi mot s6 dia phuong c6 dia hinh triing,
thap thuong xuyén bi ngap nudc. St dung phan hitu
co dang nén phu hop véi diéu kién san xuat nong
nghiép ctia tinh Bén Tre va nhitng tinh/thanh lan
can c6 triéu cuong lén cao vao thang 9-12.

4.2. Dé nghi

Hoan thién quy trinh 0 phan hitu co tai dia
phuwong va huéng nhan rong dén cac nong ho chan
nuoi bo.
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Nghién ctru thém cac chi tiéu vé ham luong kim
loai nang trong phan thanh pham.
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PRODUCTION OF ORGANIC PELLETED FERTILIZER FROM WATER HYACINTH
(Eichhornia crassipes) AND COW DUNG
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Summary
Water hyacinth (Eichhornia crassipes) and cow dung are a very rich source of raw materials in Giong
Trom district, Ben Tre province. In this research the incubation method was supplemented with the
probiotic 7richoderma spp. The incubation block is periodically stirred every 10 days. The finished manure
reached decay after 30 days of incubation and uniform particle size after 50 days of incubation. The results
show that the moisture content of the feces is from 60 to 64%; pH from 7.0 to 7.5; C/N ratio is high from
35.81 to 37.30 and OC, Nts, Phh, Khh substances are also high compared to the control. At the same time,
in finished organic fertilizer, E. coliand Coliform bacteria were not detected. With the experimental results
of growing cabbage and corn, the germination rate, the number of leaves, the root length and the color of
the leaves were better after 16 days of planting with the finished organic fertilizer treatment. The first step is
to press the test pellets in the conventional mechanical pressing method. Finished organic fertilizer through
pressing and drying process produces a finished product whose organic matter content is not lost too much
compared to the finished product after the composting process. With 51.2% moisture content, pH 7.1, OC
23.73%; Nts 1.95%; Phh 2.48% and Khh 1.29% meets the quality requirements according to Vietnamese

standards TCVN 7185: 2002.

Keywords: Giong Trom, water hyacinth, cow dung, pelleted fertilizer, Trichoderma spp.
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HIEU QUA KHANG KHUAN Escherichia coli,
Salmonella typhi CUA TINH DAU VA HON HOP TINH

DAU SA CHANH,

TOM TAT

CAM, NHAI, QUE

Nguyén Thi Thay Héng!, Nguyén Tran Xuan Phuong!,
Nguyén L& Vi?, Ho Thi Thach Thuay?, D6 Chiém Tai*

Hién nay, tinh dau duoc st dung rong rai trong nhiéu linh virc nho c6 hoat tinh khang khudn. Trong nghién
ctru nay, da st dung 4 loai tinh dau 1a sa chanh, cam, nhai, qué (1an luot 1a mau 1, 2, 3, 4) dé phdi tron 3 loai
hon hop theo ti e % vé thé tich1a (30: 0:60:1) - Mau 5, (30 :60: 0: 10) — Mau 6 va (30: 30: 30 : 10) — Mau
7. Tat ca cac tinh dau don va hén hop duoc khao sat hoat tinh khang khuén trén chiing Escherichia coli (F.
coli), Salmonella typhi (S. typhi) thuong gay cac bénh vé duong ruot. Két qua cho thay, chi s6 MIC (néng
do t6i thiéu) va IC,, (ndng do vc ché t6i da mot nira) tot nhat thé hién & tinh dau qué (véi E. coli, MIC =
2,5%; IC,, = 1,25%; voi S. typhi, MIC = 5%; IC,, = 2,5%) va mau 5 (v6i E. coli, MIC = 10%; IC,, = 5%; v6i S. typhi,
MIC = 10%; IC,, = 5%). Két qua nghién cttu trén khuén £ coli va S. typhi cho thdy, c6 thé mé ra huong
nghién ctru tmg dung tinh dau don va hén hop cac tinh dau trong linh vuc bdo quan thyc pham.

T khoéa: Tinh dau don, hén hop tinh dau, khang khuan.

1. BAT VAN BE

Trong nhitng nam gan day, van dé vé ngo doc
thuc phdm ngay cang ting cao va tré thanh van dé
dang lo ngai trén toan thé gioi. Khi xac dinh nguyén
nhan ctia ngd doc thuc phdm, cac nha nghién ctu
thuong phat hién thay cac ching khuin Escherichia
coli (E. coli) va Salmonella typhi (S. typhi). Khuan E.
coli 1a truc khudn gram am co6 vd, c6 kha nang di
dong va co6 thé dai nhu soi chi. Khuin S. fyphi ciing
la truc khuin gram am, c6 1ong, khong c6 vo, khong
sinh nha bao[1], [2].

Tinh dau c6 nguédn goc tir lau doi. Tir ¢6 xua, cac
dan toc trén thé gioi da biét st dung tinh dau trong
nhiéu hoat dong khac nhau nhu tho cing, dung lam
gia vi, huong liéu, 1am thuoc... [3]. Hién nay, tinh
dau da tré thanh mot san phdm khong thé thiéu
trong doi song ctia con nguoi va duoc tmg dung rong
rai trong cac nganh céng nghiép nhu: Huong liéu,
thuc phdm, my phidm, duoc pham [4].

Tinh dau duoc st dung trong nhiéu linh virc nho
c6 kha nang khang nhiéu ching khuan khac nhau
nhw: E. coli Staphylococcus aureus, Bacillus
licheniformis, Bacillus subtilis, nAm men, nim moc
[5], [6] tuy theo loai tinh d4u. Pa c6 cac nghién ctu

" Truong Pai hoc Qudc té Hong Bang
* Email: taidc@hiu.vn o
* Truong Pai hoc Y Duge thanh phd HO Chi Minh
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stt dung tinh dau nhu dai biéu cho céac chat khang vi
sinh vat ty nhién trong bao quan thuc pham [7], [8].
C6 nhiéu nghién cttu da két hop tinh dau voi mang
bao lam ting kha nang khang khuin, khang nim
trong qua trinh bao quan thuc phidm bing dich chiét
la Trau khong [9], [10], tinh dau Tiéu hoi can
(Pimpinella anisumL.) [11].

Viéc nghién ctru hoat tinh khang khuéan cua cac
tinh dau don 1& da duoc nghién ctu nhiéu, nhung
viec két hop céac tinh dau dé danh gia kha ning
khang khuin con kha méi mé va can tim hiéu nghién
ctru them [12]. Trong nghién ctu nay, tinh dau sa
chanh, cam, nhai, qué va hon hop cta chung duoc
khao sat kha niang khang khuén trén ching £, coli
S. typhi thuong gay cac bénh vé dudng rudt nham
tao tién dé danh gia kha nang ap dung tinh dau trong
linh vuc bao quan thuc phim.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Trong nghién cttu nay st dung tinh dau sa
chanh, cam, nhai, qué duoc duoc mua tai Cong ty
Trach nhiém Hitu han tinh dau thién nhién Mékong
(Viet Nam).

Cac loai tinh dau sa chanh, cam, lai, qué va mau
hoén hop tinh dau duwoc dinh tinh thanh phan héa hoc
bang may sic ky khi GC 8890 dau do khoi phd
MS/MS 7000D Triple Quadrupole, cot HP MS5 (30
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m x 250 ym x 0,25 pm), khi mang heli voi toc do 2
mL/phut.

Cac chung vi khudn E. coli, S. typhi duwoc nuodi
cdy trong moi truong Mueller -Hinton Agar (MHA)
va Trypticase Soy Broth (TBS), xuat xtt HiMedia
Laboratories - An Po.

2.2. Phéi tron tinh dau

Hién nay, nham da dang thém cic mui huong
san co, viéc phoi tron cac tinh dau lai voi nhau tré
nén pho bién. Do vay, da két hop phai tron bon loai
tinh dau sa chanh, cam, nhai, qué dua trén nguyén
tac ché tao nuoc hoa theo ty 1é (% v/v) nhu thé hién &
bang 1 [13].

Bang 1. Phéi tron tinh dau

Ten Loai tinh dau (% v/v)

mau | Sdchanh |Cam| Nhai | Qué
Mau 1 100 0 0 0
Mau 2 0 100 0 0
Mau 3 0 0 100 0
Mau 4 0 0 0 100
Mau 5 30 0 60 10
Mau 6 30 60 0 10
Mau 7 30 30 30 10

2.3. Khao sat hoat tinh khang khu4n

Khao sat hoat tinh khang khuan duoc thuc hién
bang phuong phap duc 16 va do vong khang khuin
theo phuong phap khoanh gidy khuéch tan ctia Bo Y
té [14]. Huyén dich vi khudn duoc pha nhu sau: trén
mat thach phan lap, chon it nhat tir ba dén nam
khu4n lac giéng nhau va tach roi. Dung que cay
cham vao dau méi khuén lac, cdy chuyén vao 5 mL
moi truong 16ng roi t & 37°C trong 2 gio. Huyén dich
vi khuin nhu vay c6 chita khoang 1.108 CFU/mL (so
sanh véi 6ng chudn).

Trong vong 15 phut sau khi pha huyén dich vi
khuén, dung mot que tam bong vo khudn nhting vao
huyén dich roi ldy lén, ép va xoay nhe que tam bong
trén thanh 6ng nghiém. Mat thach MHA dé trong tt
am khoang 10 - 15 phut, sau do 14y ra va dung dé cay
ria vi khuén tir que tam bong.

Hut lan luot 100 pL tinh dau don (Mau 1 - 4) va
hén hop (Mau 5 - 7) cho vao cac 16 (® = 0,5 mm) da
duoc duc sén trén dia thach MHA ro6i tiép tuc cho vao
ta 4am 37°C dé vi sinh vat phat trién trong 18 - 24 gio.
Bay mau tinh dau thit nghiém & cac nong do tinh dau
40%, 20% va 10%.

Tién hanh do va danh gia hoat tinh khang vi sinh
vat thong qua cac chi s6 duong kinh vong vo khuén,
IC., va MIC.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Sic ky khi ghép khéi phd GCMS

Cac mau tinh dau (Mau 1 - 7) duoc phan tich
thanh phan dinh tinh bang may sac ky khi ghép khéi
phé (GC/MS). Két qua thu duoc & bang 2.

Bang 2. Thong s6 héa ly ciia cAc miu tinh d4u don va

hdn hop tinh dau
Tén mau Chat chinh trong Tile %)
thanh phan
Maul |Citral 77
. Elemol 28,23
Mau 2
Hexadecanoic acid 19,82
Mau3 |Methyl anthranilate 78,45
Miu 4 Coumarin 33,55
Cinnamaldehyde 26,73
_ -Citral 10,2
Mau 5 p-Litra /23
Methyl anthranilate 46,08
Elemol 16,54
Mau 6 |Hexadecanoic acid 15,02
a-Citral 13,13
_ Methyl anthranilate 26,54
Mau 7
a-Citral 11,52

Bang 2 cho thdy, cac tinh dau don c6 thanh phan
chinh twong tmg vdi cac nghién ctu trudc diay nhuw
tinh dau sa chanh chu yéu chira citral [5], [15], tinh
dau qué chtra coumarin va cinnamaldehyde [16],
[17]. Cac mau hén hop thu duoc (Mau 5 - 7) gan nhu
gitt duoc cac thanh phan hoa hoc ban dau cua cac
don tinh dau. Bén canh d6, sau khi nghién ctru tat ca
cac thanh phan cta hon hop nhan thiy khong co6 su
hinh thanh hop chat hoa hoc méi. Diéu nay chimg to,
trong qua trinh tao hon hop tinh dau khong xay ra
cac phan tmg hoa hoc gitta cac tinh dau don [8].

3.2. Kha ning khang khuin

3.2.1. Tinh dau don

Cac tinh dau don dugc tht hoat tinh khang
khuén v6i chiing E. coliva S. typhi & cac nong do 1a
40%, 20% va 10%. Ca 2 chung nay déu thudc gram am
(Gr -). Két qua duong kinh vong khang khuan va chi
s6 ICs,, MIC duoc thé hién & bang 3 va 4.
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Bang 3. Puong kinh vong khing khu4n ctia cAc méu tinh dau

E. coli S. typhi
Tén mau . R (mm) . R (mm)
Ketqud ™00 [ 20% 10% Ketqua ™00 T 20 | 10%
Mau 1 + 1 0,5 - - - -
Mau 2 - - - - - - -
Mau 3 - - - - - -
Mau 4 +++ 19 7 1,5 +++ 16 10,5 5,5

Hinh 1. Kha niang khang khuén ctia cac méu tinh dau (Mau 1 - 4) d6i véi E. coliva S. typhi

Béng 4. Chi s6 IC;, MIC cila céc tinh dau

Tén E. coli S. typhi

mau | MIC | ICy, | MIC | IC
Maul | - - - -
Mau2 | - - - -
Mau3 | - - - -
Mau4 | 2,5% | 1,25% | 5% | 2,5%

Béang 3 va 4 cho thdy, tinh dau qué c6 kha nang
khang chtng vi khuin E. coliva S. typhi cao, du &
néng do thap 10%. O nong do 10% va 20%, tinh dau
qué c6 duong kinh khang khudn S. #yphi l1on hon.
Tuy nhién, & néng do 40% thi duong kinh khang
khuén cta E. colila 19 mm léon hon so voi khudn S.
typhila 16 mm. Cac chi s6 IC5, va MIC dai véi khudn
S. typhi cao hon khuédn E. coli. Két qua nay phu hop
voi nghién cttu vé tinh dau sa chanh ctia Mohammad
va cs (2021) [18] hay Jitka va cs (2020) [19] va tinh
dau qué cta Zhang va cs (2016) [20]. Tt do, tuy
thuoc vao chiing khudn ma nguoi st dung lua chon
cac nong do khac nhau nham tiét kiém tinh dau st

dung. Tinh dau sa chanh c6 thanh phan cha yéu la
citral, con tinh dau qué c6 chtra coumarin va
cinnamaldehyde. Theo nghién ctu ctia Gao C. va cs
(2011) [21], cac hoat chat nay c6 hoat tinh khang
khuin v6i khuidn gram am 1a nho tic ché qua trinh
téng hop ATP va gay ra sy giam viéc san xuat ATP
noi bao.

Tinh dau sa chanh c6 kha nang khang vi khuin
E. coli nhung yéu. O noéng do 20%, duong kinh vong
khang khudn cda tinh dau sa chanh 13 0,5 mm, con &
nong do 40% la 1 mm. Doi véi khuin S, fyphithi tinh
dau sa chanh khong thé hién kha niang khang khuén
nay. Két qua nay phu hop voi nghién ctu cta
Ekpenyong va cs (2015) [22].

Tinh dau cam, nhai khong khang ching khuin
nay. Két qua nay co sy khac biét so voi cac nghién
ctru trude day, co thé do cac nguodn nguyén liéu duoc
trong & cac diéu kién dia ly, khi hau, thé nhuong
khac nhau hoac do phuong phap chung cat [23],
[24].
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3.2.2. Tinh dau hén hop

Véi hén hop tinh ddu méau 5, 6, 7, da tién hanh
khéo sat kha nang khang khuén trén chiing E. coliva

S. typhi & cac nong do 1a 40%, 20% va 10%, twong tmg

voi cac mau tinh dau don. Két qua thé hién & bang 5
va 6.

Bang 5. Pudng kinh vong khang khudn ctia cac miu hdn hop tinh dau

E. coli S. typhi
Mau . D (mm) . D (mm)
K K
etaua o 20% 10% ctaua e | 20% | 10%
Mau 5 + 5 2 0,5 ++ 5 2 0,5
Mau 6 + 2 - + 2 - -
Mau 7 + 2 - + 2 - -

Hinh 2. Kha ning khang khuén ctia cac méu tinh dau (Mau 5 - 7) d6i voi E. coliva S. typhi

Bang 6. Chi s6 ICs,, MIC ciia cac hon hop tinh

dau
Tén E. coli S. typhi
mau | MIC | IC50 |MIC|IC50
Mau5 | 10% 5% | 10% | 5%
Mau6| - - - -
Mau7| - - - -

Bang 5 cho thdy, mau 5 c6 kha nang khang
khuén tot nhat va thé hién & ca 3 nong do 10%, 20%,
30%. Mau 6 va 7 ciing thé hién khang khu4dn nhung
yéu va chi thé hién & nong do cao 40% voi duong kinh
vong khang khuén 1a 2 mm. Céc chi s6 ICy,, MIC ctia
mau 5 cao, tot hon so véi tinh dau qué don 1é.

Két qua nghién cttu cho thay, tinh dau cam, nhai
don 1é khong thé hien kha nang khang 2 khuén nay.

Nhung khi tao hén hop véi tinh dau qué va sa chanh
& ty le thich hop thi ciing thé hién khang yéu. Diéu
nay cho thdy tiém nang 4p dung cac hon hop tinh
dau nham da dang mui huong, vira thé hién duoc
tinh khang khuén tot [25].

4. KET LUAN

Nghién cttu da két hop 4 tinh dau don sa chanh,
cam, nhai, qué dé phéi tron duoc 3 hon hop tinh dau
theo ty lé khac nhau dua trén nguyén tac ché tao
nuoc hoa. Nghién ctru da khao sat kha nang khang
khuin ctia cac tinh dau don va hén hop tinh dau trén
cac chung thuong gay bénh vé duong ruot 1a E. col,
S. typhi. Két qua thu duoc kha nang khang 2 ching
trén cda tinh dau qué va hén hop 5 (sa chanh: cam:
nhai: qué = 30 : 0: 60 : 10) 1a tot nhat. Doi voi chung
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E. coli, chi s6 MIC va IC;, ctia tinh dau qué 1an luot 1a
2,5% va 1,25%; chiing S. fyphi1a 5% va 2,5%. Déi voi
hén hop 5, chi s6 MIC va IC;, voi ching E. coli lan
luwot 1a 10% va 5%; voi ching S. typhila 10% va 5%. T
két qua trén cho thdy tiém nang cé thé st dung tinh
dau trong linh vuc b4o quéan thuc pham.
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Summary

In recent years, essential oils are widely applied in many fields thanks to their antibacterial activity. In this
study, four essential oils were investigated, such as lemongrass, orange, jasmine, and cinnamon (for
samples 1, 2, 3, 4, respectively) to mix 3 types of mixtures at the ratio of volume (30 : 0 : 60 : 1) — sample 5,
(30 : 60 :0:10) — sample 6 and (30 : 30 : 30 : 10) — sample 7. All single and mixed essential oils were
evaluated for their antibacterial activity. Escherichia coli (E. coll), Salmonella typhi (S. typhi) is capable of
causing a variety of intestinal disease syndromes. The results showed that the best MIC and IC;, indexes
were found in cinnamon essential oil (with £. coli, MIC = 2.5%; IC,, = 1.25%; with S. typhi, MIC = 5%; IC,, =
2.5%) and mixture 5 (for £. coli, MIC = 10%; IC,, = 5%; with S. typhi, MIC = 10%; IC;, = 5%). The results on E.
coli and S. typhi showed that the application of single essential oils and mixtures of essential oils in food

preservation should be a new approach.

Keywords: Single essential oil, mixture essential oil, antibacterial.
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NGHIEN CUU KHA NANG BAO QUAN QUA X0DAI CAT HOA LOC
BANG MANG CHITOSAN D0 DEACETYL 90% — NANO BAC

TOM TAT

Nguyén Huynh Dinh Thudn®? ", Nguyén Ngoc Tuén?,
Pham Thi Quyén!, Duong Quéc Dat!, Ly Nguyén Binh?

O nghién ctu nay, mang chitosan st dung bao xo0ai cat Hoa Loc do deacetyl 90% va mang chitosan duoc bé
sung dung dich nano bac 0,006M véi ham luong 75 ul. Xoai cat Hoa Loc duoc rita nudc nhiét d6 thuong
(MO) va rita nuéc nhiét d6 50°C (M1) khong boc mang, rita nudc nhiét d6 thuong (M2) va rira nudc nhiét do
50°C (M3) boc mang chitosan, rira nuéc nhiét d6 thuong (M4) va rira nudc nhiét do 50°C (M5) boc mang
chitosan — nano bac, bao quan & nhiet do 12°C = 2°C. Két qua thu duoc, mau MO va M1 sau 25 ngay béo
quan chi tiéu chat luong xoai thay déi dang ké, ti 1¢ hu hong 100%. Mau M2 va M3, thoi gian bao quan duoc
30 ngay, xoai méi bat dau cé dau hiéu hu héng nhu xuat hien dom den trén bé mat. Mau M4 va M5, sau 35
ngay mau sic clia vé qua van giir nguyén, bé mat qua van chua xuat hién dom den, ti 1é hu hong 0%. Tuy
nhién, hai phuong phap xtt ly ¢ hai diéu kién nhiet 36 khac nhau, cho thdy chi tiéu chat luong ctia cac mau
1a khong co6 khac biet nhung rira nuéc & nhiet do 50°C gitip 1am sach bé mit v qua va gitip l1am cham thoi

gian xuat hién cia cac d6m den trén bé mat vé qua.

Tir khéa: Chitosan, mang chitosan, nano bac, xodi cat Hoa Loc.

1. DAT VAN BE

Chitosan la polymer sinh hoc mang dién tich
duong, hoat tinh khang khuédn ctia chitosan phu
thuoc vao gia tri pH, khoi luong phan ti, d dai mach
va do deacetyl. Dung dich chitosan c6 do 6n dinh cao
trong thoi gian dai. Nhiéu nghién ctu truoc day da
chimg minh 1a chitosan cé hiéu qua chong lai vi
khudn gram am va gram duong; chong lai vi khuin
gram am va gram duong [1].

Chitosan thuong mai c6 dang vay, tuy thudc vao
nguédn nguyén liéu va phuong phap san xuat ma do
deacetyl ctia chitosan khac nhau, trung binh la 80%.
Chitosan 1a mot polymer sinh hoc c6 khoi luong
phan ttr 16n khoang 10 — 1.200 kDa tuy vao diéu kién
san xuat. Nhiéu két qua nghién ctru gan day ching
minh chitosan c6 kha nang ttc ché su phat trién cta
vi sinh vat. Pac tinh nay cta chitosan phu thudc vao
khoi luong phan tir (M,) va loai vi sinh vat, chitosan
c6 M,, = 470 kDa tic ché vi khuan gram duong nhu
Lactbacillus sp, L. monocytogenes, B. megaterium,
B. cereus, Staphylococcus aureus, L. brevis, L.
Bulgari [8]. Trong khi d6 chitosan c6 M,, = 1,106 kDa
moéi c6 anh huong doi voi vi khuan gram am nhu £,

' Vién Cong nghé Sinh hoc - Thuc phém, Truong Dai hoc
Cong nghiép thanh phé H6 Chi Minh
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coli  Pseudomonas  fluorescens, Salmonella
typhymurium, Vibrio parahaemolyticus. O nong do
0,1% va pH 5,6, chitosan c6 kha nang khang cac loai
nam: Fusarium sp, Alternaria, Rhizopus. Chitosan c6
M, = 5 dén 50 kDa déu khang tot vi khuin
Staphylococcus aureus va nam Candida albicans.
biéu nay thé hién co ché khang khudn khac nhau &
chitosan MW thap va cao, két qua cho thay kha nang
nay giam khi khoi luong phan tr taing. Kha ning
khang vi sinh vat ting cao & pH thap va giam khi co
mat ion Ca®, Mg%. Chitosan ciing 1a nguyén nhan
lam that thoat cac chat trong té bao va pha hiy vach
té bao, néng do uc ché thap nhat khoang 0,03 —
0,25%.

Hién nay do su phat trién cta khoa hoc va cong
nghé, viéc san xuat chat khang khuén tit bac duwoc
thay thé thanh cac hat cé kich thuéc nano (nano bac)
[5]. Tac dung khang khuin cua bac, ion bac va cac
hat nano bac da duoc tién hanh dé danh gia kha nang
tc ché nhiéu loai vi khuan. Morones va cs. (2005) da
danh gia hoat tinh diét khudn cta nano bac va dua ra
3 co ché chinh cta hoat tinh diét khuan cta cac hat
nano: (1) nano bac c6 kich thuédc trong pham vi tir 1
dén 10 nm lién két voi bé mat cia mang té bao cua vi
khuin va can thiép manh vao cac chitc ning cta vi
khuén, vi du nhu tinh thdm va ho héap; (2) cac hat
nano c6 thé xam nhap vao t€ bao vi khuédn va lam hu
héng bang cach tuwong tac véi cac hop chat chira luu
huynh va phot pho (DNA); (3) cac hat nano bac giai
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phong cac ion bac, c6 kha nang phan tng rat manh
va co6 thé phan ting voi mang té bao tich dién am, gép
phan bé sung vao tac dung diét khuin cta cac hat
nano bac [6].

Trong qua trinh bao quan xoai sau khi duoc thu
hoach tai nong trai, trai xoai ti€p tuc qua trinh trao
d6i chat bén trong qua va chuyén hoa cac hop chat
nhu carbohydrate, acid hitru co, hop chat phenol va
cac sac t6 mau dan dén lam thay d6i cac dic tinh
sinh ly sinh hoa va cam quan ctia qua. Do xoai la loai
trai cay vo mong, ho hap dot phat va thoi gian bao
quan ngan nén co ty lé tén that sau thu hoach tir 20-
30%. Phan lon, ty 1é hu hong do ndm 1a nguyén nhan
chinh cia bénh sau thu hoach cta trai trong qua
trinh ton trit va van chuyén. Tuy vay, dién tich trong
giéng xoai nay hién nay van tang nhanh do phidm
chat vuot troi, ban duoc gia cao va 6n dinh trén thi
truomg [3], [4].

Tén that sau thu hoach ctia xoai rat 16n nén viéc
nghién ctu kha ning tao mang chitosan — nano bac
d0 deacetyl 90% va bao quan xoai cat Hoa Loc kéo dai
thoi gian stt dung gidm hu hdng 1a van dé can thiét
hién nay. Két qua ctia nghién cttu nay phan nao gop
phan gidi quyét nhitng yéu cau cip thiét hién nay
trong bao quan nong san.

2. NGUYEN VAT LIEU, THIET Bl VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Chitosan do deacetyl 90% (M,= 50 kDA) mua tir
Trung tam Thi nghiém thyc hanh, Truong Dai hoc
Nha Trang.

AgNO; (P = 98%), Na;C;H;0,.2H,0 (P = 99%) st
dung ctia Cong ty Xilong Chemical Co., Trung Qudc.

Axit axetic 1% (P = 99,6%) va mot s6 hoa chat
phan tich.

Xoai cat Hoa Loc mua & 4p Binh Minh, xa Hoa
Hung, huyén Cai Be, tinh Tién Giang. Xoai dugc thu
hai trén ciing mot vuon theo TCN 497: 2001, mot loai
giong va cing mot thoi diém va cac diéu kién cham
s6c nhu nhau. Chon nhitng qua dat do chin, thu hai
thoi diém 90 - 95 ngay sau khi dau qua, lic nay xoai
cat Hoa Loc sé c6 chat luong tot nhat, cac chi tiéu vé
phdm chat ciing nhu thanh phan trai 6n dinh, °Brix
dat ttr 20 - 21%, ham luong chat kho dat 22 - 28%, ti 1é
thit trai 80 - 82% va ti trong trai 1,02, kich thudéc dong
déu, khoi luong 350 — 400 gram, khong c6 vét tray
xuoc, khong bi sau, bénh, khong bi tén thuong co

hoc. Pong thung carton va van chuyén dén noi thi
nghiém trong vong 10 gio.

2.2. Phuong phap nghién ctru
2.2.1. B tri thi nghiém

Tao dung dich nano bac bang cach hoa tan muéi
AgNO, trong 50 ml nuoc tinh khiét dé duoc dung
dich c6 néng d@o 1a 0,005M, tién hanh dun s6i dung
dich va cho timg giot dd 5 ml axit citric 1% dén khi
dung dich xuat hién mau vang nhat roi dung lai [13].

Tao mang chitosan nano bac, tién hanh ngam 1%
(w/w) chitosan d6 deacetyl 90% trong binh tam giac
chta 100 ml dung dich axit axetic pH 3,8 trong 2
ngdy, sau d6 khudy hon hop bang may khudy tir
nhiét @6 50°C trong 30 phut. Cho vao binh chita dung
dich chitosan 75 pl dung dich nano bac va tiép tuc
khudy déu, 6n dinh dich chitosan nano bac 10 phut
va tién hanh d6 dung dich lén mat kinh phéng kich
thuéc 25 cm x 25 cm, mang di sdy bang ta sdy doi luu
nhiét do 40°C, thoi gian 36 gio, boc mang va 6n dinh
24 gito & nhiét do 12 + 2°C. Mang tao ra duoc thir hoat
tinh khang nadm Colletotrichum gloeosporioides
bang phuong phap do duong kinh vong khang nam.
Sau do, dung mang da chuén bi boc kin cac mau qua
xoai da rtra bang nudc. Véi hai nhiét do nudc ria
khac nhau: mau rira bang nuéc nhiét do phong va
mau rira bang nudc & nhiét do 50°C dua vao kho bao
quan & nhiét do 12 £ 2°C, cach 5 ngay theo doi cac
chi tiéu.

- Thi nghiém 1: hoat tinh khang ndm
Colletotrichum gloeosporioides ctia mang chitosan
va chitosan nano bac.

Nuoi cdy chang ndm  Colletotrichum
gloeosporioides trén dia petri trong moi truong PDA
1 & 37°C trong 4 ngay, khi duong kinh to nim dat 30
mm dat mang c6 d = 6 mm, theo doi vong khang nim
qua timg ngay. Danh gia kha niang khang ndm cda
mang chitosan va chitosan — nano bac qua duong
kinh khang nam.

- Thi nghiém 2: anh huéng cta loai mang va
phuong phép xtt ly dén chat luong ctia xoai cat Hoa
Loc theo thoi gian bao quan.

Tién hanh cac méau thi nghiém véi 2 phuong
phap xit ly (rra biang nuoc & nhiét do thuong va
50°C) va st dung 2 loai mang bao (chitosan va
chitosan — nano bac) ctung véi mau doi chimg (khong
bao mang).
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Du kién xoai duoc bdo quan 40 ngay, cach 5
ngay do céac chi tieu chat luong, s6 luong mau sit
dung 105 qua, mdi qua can nang 350 — 400 gram,
téng khoi luong xoai st dung trong thi nghiém
khoang 50 - 55 kg.

Chat luong xoai cat Hoa Loc bdo quan duoc
danh gia dua vao cac chi tiéu nhu: hao hut khoi
luong, su thay d6i ham luong axit téng, ham luong
chat kho hoa tan, vitamin C...

- Thi nghiém 3: anh huong cta loai mang va
phuong phap xtt ly dén cudng do ho hap va cuong do
san sinh khi ethylen cia xoai theo thoi gian bao
quan.

Tién hanh cac mau thi nghiém véi 2 phuong
phap xtt ly (rtta bang nuéc & nhiét do thuong va
50°C) va st dung 2 loai mang bao (chitosan va
chitosan — nano bac) cuing voi mau doi ching (khong
bao mang).

Du kién xoai duoc bdo quan 40 ngay, cach 5
ngay do cuong do sinh san khi ethylen va CO,, so6
luong mau str dung 105 qua, moi qua can nang 350 —
400 gram, téng khoi luong xoai st dung trong thi
nghiém khoang 50 — 55 kg.

Chi tiéu theo doi: cuong do sinh san khi ethylen
va CO, trong thoi gian bao quan.

2.2.2. Phurong phadp phan tich

Trong nghién cttu nay da st dung mot so
phuong phap phan tich:

Tén that khoi lwong (%) bang cach can khoéi
lwrong mau ban dau (M,) va khoi luong mau theo thoi
gian khao sat (M,).

LV LV

lg — Ml

= — x 100%
I'Id-

X(04
(%

L

Do Brix (°Bx) do bang chiét quang ké.

Xac dinh ham luong vitamin C bang phuong
phap chuén d¢ bang Iot [7].

Phuong phap xac dinh axit téng bang phuong
phap chuén do bang NaOH (TCVN 5483: 2007).

banh gia cuong do ho hdp va san sinh khi
ethylen ctia xoai bang thiét bi do nong do khi CO, va
ethylene ICA 250 ctia Hang Dual Analyser, Nhat Ban.

2.2.3. Phuong phdp xir Iy so6 liéu

Cac thi nghiém duogc b6 tri ngau nhién, lap lai 3
lan voi 1 hay 2 nhan t6 thay déi. S6 liéu dugc thu thap
va xtt ly bang phan mém Statgraphics Centurion
15.2. Phan tich phuong sai (ANOVA) theo kiém dinh

LSD dé keét luan su sai khac gitra trung binh cac thuc
nghiém.
3. KET QUA NGHIEN CUU VA THAO LUAN
31. Két qua hoat tinh khing nim
Collectotrichum gloeosporioides clia mang chitosan
va chitosan - nano bac
Bang 1. Duong kinh khang ndm Collectotrichum
gloeosporioides ciia mang chitosan (C90) va
chitosan — nano bac (CN90)

C90 CN90
Ngay1 | 12,67+1,03 | 1557+0,49
Negay2 | 11,1120,81 | 12,06+0,57
Ngiy3 | 9,36£0,45 | 10,84+0,37
Ngay4 | 6,81+0,85 7,05:0,55
Ngay5 |  3,94+0,48 4,73+0,50
Ngay 6 | 1,69+047 2,03+0,35

Ghi chu: S6'liéu trong bang 14 gi4 tri trung binh
+ SD ctia 3 In Iap lai.
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Hinh 1. Mt s6 hinh anh khang nidm Collecfotrichum
Zloeosporioides cia mang chitosan (C90) va
chitosan — nano bac (CN90)

Hoat tinh tc ché ndm cta mang chitosan va
mang chitosan nano bac duoc do dua trén su ting
truéng cita nam Colletotrichum gloeosporioides
trong moi treong nuoi cay. Két qua quan sat & hinh 1
cho thdy, vong tron ttc ché ctia mang chitosan nho
hon so v6i mang chitosan — nano bac. Piéu nay 1a do
su xuat hién ctia cac hat nano bac trong moi truong
sinh trudng ctia chung gay tc ché su phat trién cua
nam, do d6 cac té bao nam bi tiéu diét nhiéu hon khi
khong c6 su xuat hién ctia cac hat nano. Két qua nay
hoan toan phu hop v6i nghién cttu cia Thomas va cs
[12].

Két qua thuc nghiém cho thdy, duong kinh
khang nam Colletotrichum gloeosporioides sau mot
ngay ¢ ca hai mau co do deacetyl 90 (C90 va CN90)
c6 duong kinh khang nadm lon nhat lan luot 1a 12,67
mm va 15,57 mm, vong khang khué4n cta hai mau cé
khuynh huong giam dan theo thoi gian thi nghiém va
& ngay thtt 7 vong khang khuén ctia hai mau C90 va
CN90 lan luot 12 1,69 mm va 2,03 mm. Vi vy, mang
chitosan nano bac cé hiéu qua khang nam cao hon
mang chitosan trong viéc tc ché bao t& cua
Colletotrichum gloeosporioides.

3.2. Két qua su bién d6i chat luong ctia xoai cat
Hoa Loc sau khi bao quan

Xoai duogc theo doi trong suét thoi gian bao quan
cho dén khi mau c6 ddu hiéu hu hong (xuat hién
chim den trén vo).

3.2.1. Hao hut khoi Itong cua xodi cit Hoa Loc
theo thoi gian bdo quan

Hao hut khéi hrong (%)

35

Thi gian (ngay)

OMo OM1 OM2 BM3 BM4 BMS

Hinh 2. Sir hao hut khéi lugng ctia xoai
theo thoi gian bao quan

Tén that khoi luong 14 chi tiéu quan trong nhat
dé danh gia chat luong ciing nhu tinh kinh té cta qua
trong qua trinh ton trit. Trong qua trinh bao quan
khong tranh khoi sw hao hut khoi lwong, cha yéu do
qua trinh ho hap tiéu hao chat kho va sy mat 4m do
bay hoi nuéc. O cac ché @6 nhiet do bao quéan khac
nhau déu xay ra su hao hut khéi lwong. Thoi gian
bao quan cang dai hao hut khéi luong cang ting.

Bang phuong phap phan tich ANOVA, da thay
rang ty lé hao hut khéi luong giita cac mau c6 y
nghia vé mat thong ke, véi mitc y nghia p-value
<0,05. Mttc @6 hao hut khéi luwong ctia cac méau
khong bao mang & hau hét cac thoi diém kiém tra
déu 16n hon so voi cac mau c6 bao mang chitosan va
chitosan — nano bac. Sau 25 ngay bao quan véi cung
ché do xtt ly thi ty l¢ hao hut khai luong ctia cac mau
tang dan theo thi tu tir mau c6 bao mang chitosan —
nano bac dén mau bao mang chitosan va cudi cung 1a
mau khong bao mang. Cu thé & cac mau khong bao
mang, ty 1é hao hut khéi luong & ngay 25 1a 32,5% va
32,8%, voi cac mau co6 bao mang chitosan, ty 1é hao
hut 1a 22% va 18%, voi cac mau bao mang chitosan —
nano bac ty 1é nay lan luot 1a 20,1% va 20,6%. Diéu nay
c6 thé duoc giai thich 14 do mang chitosan c6 thé
kiém soat luong hoi nudc ra vao mang nén chat
luong cta xodi co thé duy tri duoc trong mot thoi
gian nhat dinh. Lop pht chitosan lam giam t6i thiéu
viéc giam khoi luong va két hop voi xtr ly nhiét cho
thay toc do ho hap thap nhat [10].

Voi két qua trén c6 thé néi rang, mang chitosan
va mang chitosan nano bac c6 tac dung lam giam ty
lé hao hut khdi luong tw nhién ctia xoai trong qua
trinh bao quan.
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3.2.2. Sur thay doi do cung cua xoai theo thoi gian
bdo quan

II

D cimg (Kg)
o s
2
=]

1] 5 10 15 20
Thién gian (ngay)

OMo OM1 @M2 DM3 BMs BMS

Hinh 3. Sy thay d6 cting clia xoai cat Hoa Loc theo
thoi gian bdo quan

Do cimg thit qua 1a mot chi tieu dé danh gia muc
d0 chin cta xoai trong thoi gian bao quan. Viéc giam
d0 cting cua trai cay trong qua trinh bao quan la do
qua trinh thuy phan cellulose va hemicellulose va sau
mot thoi gian bao quan thi cic protopectin khong
hoa tan duoc chuyén thanh pectin hoa tan lam mo
thit mém [9].

Két qua & hinh 3 cho thay, do ctmg ctia qua déu
giam & tat cd cac mau, cu thé do cing ctia cdc mau
khéng bao mang giam ro rét & ngay bao quan thi 25,
do cimg giam tir 3,337 (Kg) xuong 0,373 va 0,48
(Kg), voi cac mau bao mang chitosan do cing giam
con 0,649 va 0,791 (Kg), voi cac mau bao mang
chitosan — nano bac thi do cing giam & ngay 25 la
0,794 va 0,65 (Kg). Voi két qua phan tich ANOVA voi
muc y nghia pvalue < 0,05 cho thdy két qua co6 y
nghia thong ké gitta cac mau va khong cé su khac
biét giita cac phuong phéap xt ly khac nhau dén do
ctmg cua qua. Két qua nay phu hop voi nghién ctru
ctia Jongsri va cs (2016), khi bdo quan trai cay bang
mang boc thi do ctng gidm cham va giam déu hon so
v6i cac mau khong bao mang, gitp xoai kéo dai thoi
gian bao quan téi 35 ngay [2].

3.2.3. Sur thay doi ham lrong chat kho hoa tan
cua xodi cat Hoa Loc theo thoi gian bao quan

Hinh 4 cho thdy ham luong chat kho hoa tan ctia
x04i c6 xu hudng tang dan theo thoi gian bao quan,
mau khong boc mang tang nhanh hon so v6i mau
boc mang chitosan. Cu thé 1a ham luong chat kho
hoa tan clia cac mau khong bao mang déu tang va
ting manh & ngay bao quan thir 25, cho thay gia tri
tang lén 27,827 va 27,267 (°Brix), voi cac mau bao
mang chitosan va chitosan — nano bac, giad tri nay
tang déu va 6n dinh trong thoi gian bao quan, cu thé

la & ngay bao quan thtr 30, ham luong chat kho hoa
tan clia cac mau bao mang chitosan 1a 25,4 va 25,51
(°Brix) va gia tri nay & ngay 35 doi voi cac mau bao
mang chitosan — nano bac lan luot 1a 25,9 va 26
(°Brix). Theo phan tich v6i mac y nghia p-value >
0,05 cho thay khong cé su khac biét giita cac gia tri
ham luong chat kho hoa tan gitra cac mau.

Két qua nghién cttu nay phu hop véi nghién citu
ctia Ueda va cs (2000) cho rang trong qué trinh bao
quan sau thu hoach, ham luong chat kho hoa tan
tang cao va 6n dinh & giai doan cuoi [14].

30
=

Ham lromg chit kb hoa tan (oBrix)

Thai gian (ngay)

OMo OM1 OM2 BM3 @M @MS

Hinh 4. Sur thay ddi ham lwong chat kho hoa tan ctia
xoai cat Hoa Loc theo thoi gian bao quan

3.2.4. Sur thay doi ham lrong axit tong cua xoai
cdt Hoa Loc theo thoi gian bdo qudn

Ham hrong acid tong (%)

Théi gian (ngdy)

OMo gM1 gMI gM3 gM{ gMs

Hinh 5. Syt thay déi ham liong axit tdng cta
xoai cat Hoa Loc theo thoi gian bao quan

Sau 25 ngay bao quan voi cing ché do xi ly,
ham luong axit toan phan ctia mau khong bao mang
giam tir 1,093% xudng con 0,633 va 0,64%. Con doi voi
cac mau boc mang chitosan, sau 30 ngay ham luong
axit gidm xuéng con 1,283 va 1,367%, voi cac mau bao
mang chitosan — nano bac thi gia tri nay & ngay bao
quan tht 35 c6 su bién thién thdp hon, gidm tir
1,093% xuéng con 1,367 va 1,42%.

Theo két qua phan tich trong qua trinh bao quan
da nhan thay rang, ham luong axit toan ctia cac cong
thitc thuc nghiém déu giam xuong. O hau hét cac
giong xoai, trong qua trinh tw chin thi ham luong
duong téng tang trong khi ham luong axit tong giam.
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3.2.5. Sur thay doi ham lrong vitamin C cua xoai
cdt Hoa Loc theo thor gian bdo qudn
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0.040
0.020 [

Ham hrong vitamin C (mg%)

0.000

0 5 10 15 20 25 30 35
Thiri gian (ngay)

OMe OM1 OM2 8M3 @M4 aMS
Hinh 6. Sir thay d6i ham lwong vitamin C ctia
xo0ai cat Hoa Loc theo thoi gian bao quan

Hinh 6 cho thdy mau khong boc mang sau thoi
gian bao quan thi ham luong vitamin C giam nhanh

trong 25 ngay, mau MO tir 0,092 mg% con 0,023 mg%.
mau M1 con 0,028 mg%. Hai mau bao bang chitosan
cing giam, nhung giam cham hon trong 30 ngay,
mau M2 tir 0,917 mg% con 0,07 mg%, mau M3 con
0,08 mg% va ham luong vitamin C ctia qua duwoc boc
bang mang chitosan nano bac ciing gidm, nhung
gidam cham hon va 6n dinh hon so véi mau MO va
mau M1 1a 0,038 mg% va 0,032 mg%.

Két qua nghién ctru nay phu hop voi két qua
khéao sat ctia Souza va cs (2015) vé thoi gian bao
quan ctia xoai cat lat duoc xtt Iy bang mang chitosan
[11]. Nghién cttu cho thdy rang ham luong vitamin C
trong mau xoai cat lat khong st dung mang chitosan
giam nhanh hon ham lwong vitamin C ctia mau xoai
duoc boc mang chitosan.

3.2.6. Ty Ié hur hong xodi trong qua trinh bdo
quan

Bang 2. T¥ 1é hu hon

g xoai khi bao quan

Ngay 5 |Ngay 10| Ngay 15 | Ngay 20 | Ngay 25 |Ngay 30 |Ngay 35
M, 0 7,8 19,2 61,6 100 - -
M, 0 7,9 19,4 61,9 100 - -
M, 0 0 0 0 0 0 100
M, 0 0 0 0 0 0 100
M, 0 0 0 0 0 0 0
M; 0 0 0 0 0 0 0

Theo bang 2, & ngay 5 & tat ca cac mau van chua
c6 su xuat hién cac dom den trén bé mat va co ty le
hu hong 1a 0%. Vao ngay 10 doi voi mau khong bao
mang duoc xtt ly & hai diéu kién xit Iy khac nhau cho
thay bat dau xuat hién cac dom den & mot vai mau va
c6 ty 1é hu hong cac mau lan luot 1a 7,8% va 7,9%. Cac
dom den bat dau xuat hién nhiéu & cac ngay bdo
quan tiép theo, cu thé la véi cac mau khong bao
mang & ngay bao quan th 25 thi ty 1é hu hong cta
hai mau 1a 100%. Nguoc lai voi cac mau bao mang
chitosan va chitosan — nano bac ¢ hai diéu kién xt ly
khac nhau, cho ty 1&é hu hong 1a 0% & ngay 30. Sau
thoi gian bdo quan & ngay thit 30 tré di, cac mau
duoc bao mang chitosan bat dau xuat hién cac dom
den va co ty 1é hu hong 1a 100% & ngay 35. Doi voi
mau bao mang chitosan nano bac & ngay bao quan
thir 35 van chua xudt hién cac dom den va ty lé hu
hong 0%.

Ty lé hue hong khi bdo quan bang mang chitosan
— nano bac t6t hon cac phuong phap con lai c6 thé
duoc giai thich 1a do su xuat hién cta cac hat nano
bac lam tcc ché su phat trién ctia cac dom den trén bé
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mit qud, kem theo qua trinh xtt ly trudc khi tién
hanh bao quan déi véi rita nudéc & nhiét do 50°C cho
thay ty 1é hu hong thap hon so véi rita nuéc & nhiét
do thuong.

3.3. Két qua kha ning ho hdp va san sinh khi
ethylene ciia xoai theo thoi gian bao quan

3.3.1. Cuong do ho hap cua xodi theo thoi gian
bdo quan

Trong qua trinh bao quan xoai cat Hoa Loc cac
mau boc mang chitosan va chitosan - nano bac cho
thay cuong do ho hap ctia xoai bi ttc ché manh so voi
mau khong duoc bao mang. Cuong do ho hap trong
mau khong bao mang ting nhanh chong va dat gia
tri cao nhat tai ngay 15 (56,35 va 55,19 mlCO,.kg.h?)
va giam dan cho dén ngay 25 (39,24 va 38,71
mlCO,.kg.h"). Trong khi gi4 tri dinh ho hap ctia cac
mau duoc boc mang chitosan va chitosan - nano bac
tai ngay 25 vdi gia tri 1an luot 1a 50,64; 51,04; 51,12 va
52,52 (mICO,.kg'.h"), gia tri nay bat dau giam dan &
nhiting ngay ti€p theo. Két qua nghién ctru nay tuong
tu voi cong bo cia Xuan Zhu va cs (2008) khi nghién
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ctru vé anh hudng cta chitosan dén chat luong xoai
sau thu hoach [14].

Két qua thuc nghiém thu duoc cho thiy cuong
d6 ho hap cua tat ca cac mau déu cé xu huong giam
trong 5 ngay bao quan dau tién. Hién twong nay 1a do
diéu kién song ctia qua bi thay d6i mot cach dot ngot
khi roi khoi cay me, diéu nay hoan toan phu hop voi
dac diém sinh ly cta cac loai rau qua ho hap dot bién
sau thu hoach

T -
© © © © © & @©

Cuong d¢ ho hap (mICO2kg' ')

Thoi gian (ngay)

Hinh 7. Cuong @6 ho hép clia xoai theo
thoi gian bao quan
3.32. Cuong do san sinh khi ethylene cua xodi
theo thoi gian bdo quan

50
ol

Cwrong d6 san sinh khi ethylene
(mLC.H . Kg'-h!)

Thoi gian (ngay)

oMo g1 gh2 gM3 gM4 M5

Hinh 8. Cuong d6 ho hap clia xoai
theo thoi gian bao quan

Cuong do san sinh ethylene cta tat ca cac mau
taing déu sau mot thoi gian bao quan sau do dat gia
tri cuc dai tai cac thoi diém khac nhau réi giam di
mot cach nhanh chong. Cu thé, mau MO va M1 cho
toc do san sinh ethylene nhanh hon va dat gia tri cao
nhat tai ngay 15 so v6i cac mau bdo quan bang mang
chitosan va chitosan — nano bac tai ngay 25. Ching
td rang viéc bao quan bang mang chitosan nano bac
han ché viéc san sinh ethylene, két qua nay cung
quan diém véi Jongsri va cs (2016) [2].

4. KET LUAN

Két qua thu duwoc tir cac thi nghiém trén, cho
thdy kha ning khang nidm Collectotrichum
gloeosporioides clia mang chitosan nano bac tét hon
mang chitosan sau 6 ngay thé hién qua duong kinh
vong khang nam.

Két qua bao quan xoai cat Hoa Loc bang mang
chitosan nano bac, sau 35 ngay khao sat do dat cac
chi tieu anh hudng dén chat luong, cho thay hiéu qua
rat tot. Qua xoai van giir duoc chat luong tot, cac chi
tiéu theo doi nhu ham luong vitamin C, axit tong...
so voi mau doi chung ciing nhu so véi mau boc mang
chitosan.

Mau xo4ai bao mang chitosan nano bac rita nudc
am 50°C va rtra nudc ¢ nhiét do thuong cho két qua
bao quan twong tw nhau. Tuy nhién, dén ngay 35 xuat
hién dom den trén bé mat véi mau rita nuée thuong,
trong khi miu rtta nuéc 4m thi khong xay ra hién
tuong dom den.

Tom lai, voi két qua dat duoc hoan toan c6 thé
ung dung vao thuc té dung mang chitosan nano bac
béao quan xoai cat Hoa 1oc kéo dai thoi gian sit dung,
dap tmg nhu cau tiéu dung trong nudéc ciing nhu xuat
khau.
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RESEARCH ON THE PRESERVATION CAPABILITY BY CHITOSAN 90% DEACETYLATION
DEGREE - NANO SILVER TO THE QUALITY CHANGE OF HOA LOC MANGO

Nguyen Huynh Dinh Thuan, Nguyen Ngoc Tuan,

Pham Thi Quyen, Duong Quoc Dat, Ly Nguyen Binh

Summary

In this study, chitosan film was packaging for Hoa Loc mango with deacetyl of 90% and supplemented with
0.001M silver nano colloidal solution with a content of 75 ppm. Hoa Loc mangoes are washed in normal
temperature water (M0) and treated in water at 50°C (M1) without coated, treated in normal temperature
water (M2) and washed in water at 50°C (M3) packaged with chitosan film, washed by normal water (M4)
and washed with water at 50°C (M5) coated by chitosan - nanosilver film, stored at 12°C+2°C. The results
obtained, samples M0 and M1 after 25 days of storage, the quality of mangoes changed significantly, the
spoilage rate was 100%. Samples M2 and M3, the shelf life was 30 days, the mango just started showing
signs of deterioration such as black spots on the surface. Samples M4 and M5, after storage 35 days, the
color of the pods remained the same, the surface of the fruit still did not appear black spots, the damage
rate was 0%. However, the two treatments at two different temperature conditions showed that the quality
parameters of the samples were not different but washing water at 50°C helps clean the surface and
appearance slowly of black spots on the surface of the peel.

Keywords: Chitosan, chitosan films, Hoa Loc mango, nano silver.

Nguoi phan bién: PGS.TS. Hoang Thi Lé Hang
Ngay nhan bai: 3/6/2021

Ngay thong qua phan bién: 5/7/2021

Ngay duyét ding: 5/5/2022

86 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022



KHOA HOC CONG NGHE

ANH HUOGNG CUA CHE DO CHAN DEN CHAT LUONG
SAN PHAM TOI DAM DAM
Nguyén Thi Hanh’*, Nguyén Dinh Nam?!, Nguyén Van Hung!

TOM TAT

Téi dam dam la mot san phdm rat duoc wa chuodng bdi hwong vi thom ngon ciing nhu nhirng loi ich ma né
mang lai cho stic khoé. Tuy nhién trong qua trinh ché bién va st dung, t6i thuong bi bién mau xanh gay anh
hudng khong tot dén chat luong ctia san phdm. Muc dich ctia nghién cttu nham dua ra gidi phap dé han ché
st bién mau cta san phim to6i dim dam. Nghién ctu da tién hanh danh gia anh hudng cta kich thuoc lat toi
va ché d6 chan (nhiét do, thoi gian) dén su bién ddi mot sé chi tiéu hoa ly ctia san phadm trong 28 ngay.
Theo d6, téi duoc thai lat véi cac do day 2 - 3 mm, 5 mm, 7 mm va tién hanh chan & nhiét do 85°C, 90°C, 95°C
trong thoi gian 80 s, 90 s va 100 s. Theo doi cac chi tiéu hoa ly gom: mau sic, do ctng, ham luong
polyphenol téng s6, hoat lic enzyme alliinase, peroxidase va polyphenoloxydase trong 28 ngay. Két qua cho
thdy mau duoc thai 1at véi do day 5 mm, chan & 90°C trong 90 s cho két qua tot nhat. Cu thé, sau 28 ngay
theo doi, chat luong cac lat toi cua toéi khong thay déi nhiéu (AE*ab = 2,59), do ctmg 1a 21,4 kg/cm? con lai
74%, ham luong polyphenol tdng s6 1a 220,19 mg/100 g ting 0,7%, hoat luc enzyme allinase, peroxidase,
polyphenoloxydase 14an luot 1a 8,74; 38,25; 29,3U bang 10% so véi nguyén liéu ban dau.

T khoéa: 70i, t6i dam dam, allinase, peroxidase, polyphenoloxydase, xit Iy nhiét.

1. BAT VAN BE

Toi (Allium sativum L.) thudc ho hanh Alliaceac,
la mot loai rau gia vi ¢ gia tri stt dung va gia tri sinh
hoc cao. Téi dugc trong rong khip trén cac viung
mién ca nudc nhung ndi tiéng va lau doi nhat 1a ving
trong toi Hai Duong. Ngoai an tuoi, téi con duoc ché
bién thanh nhiéu san phdm da dang khac nhu: toi
den, ruou toéi, t0i dam dam... St dung t6i dam dam c6
tac dung lam giam cholesterol trong mau, ngan ngira
so cing dong mach, gidp phan giai hoa tan cac
protein dé gay tac nghén mach mau... [1, 2].

Trong qua trinh ché bién san phdm dam dam, toi
¢6 hién tuong chuyén sang mau xanh. Diéu nay anh
huong khong nho dén hoat tinh cta t6i va giam dang
ké gia tri cAm quan cta chung. Nguyén nhan gay ra
st bién mau cua ct téi da duoc nhiéu nghién ctu
trén thé gioi chi ra. Nguyén nhan chi yéu la do hoat
dong cua cac enzyme: alliinase, peroxidase (POD)
va polyphenoloxydase (PPO). Diéu nay c6 thé duoc
giai thich 1a do t6i c6 chira rat nhiéu alliin, 12 thanh
phan tao nén huong vi dac trung cho téi. Khi cat thai
hodc nghién nat, alliinase ti€ép xuc voi chat nén alliin
(Sally1-L-cysteine sulfoxide) c6 trong cytosol chuyén
thanh allicin (thiosulfinate), hinh thanh cac sac to
mau xanh/vang cho toi. Mat khac, trong moéi truong

'Vién Cong nghé Sinh hoc va Cong nghé Thuc phém,
Truong Dai hoc Bach khoa Ha Noi
“Email: hanh.nguyenthi@hust.edu.vn

axit, hoat dong cta enzyme POD va PPO sé thay
phan cac hop chat polyphenol c6 trong tdi tao thanh
quinol, tac nhan gay hoa nau & nhiéu loai rau qua [3].
Chinh vi vay, viéc ngan chan hoat dong cua cac
enzyme noi trén gitup han ché su bién mau cta toi
trong qua trinh ché bién. Mot trong nhimg phuong
phap dé ngan chan su chuyén mau cta t6i 1a xac dinh
ché do xtt ly nhiét thich hop cho cac lat t6i sau dinh
hinh. Trong pham vi nghién ctru nay, da tién hanh
khéo sat anh hudng ctia ché d6 chan dén su bién déi
mot so chi tiéu chat lugng cua toi trong qua trinh ché
bién va theo doi chat lwong ctia san phdm tir do dua
ra gidi phap nham ngan ngtra sy bién mau cta san
pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Str dung giong t6i trang Kinh Mon, Hai Duong,
duoc thu hai ¢ thoi diém 120 - 125 ngay sau trong
(thang 2 - 3/2021), toi dat do gia, déng thoi cu t6i da
tich tu mot luong cac chat dinh duong, cac chat tao
mui, vi va cac chat mang hoat tinh sinh hoc dén mot
ham luong t6i da. Ct t0i duoc tién hanh thi nghiém
trong vong 24 gio ké tir khi thu hai.

2.2. Phuong phap nghién cttu
2.2.1. Phuong phap bo ' tri thi nghiém

Nguyen liéu t6i sau khi thu nhan vé phong thi
nghiém duoc boc vo, rita sach, thai lat c6 d6 day 3
mm, 5 mm va 7 mm va tién hanh chan trong dung
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dich chan (ty l¢ dung dich chan/téi = 2/1), khoi
lwong mau la 1.000 g/lan xtt ly nhiet) & 85°C, 90°C va
95°C trong thoi gian 80 s, 90 s va 100 s. Sau khi chan
téi dugc lam ngudi nhanh trong nudéc lanh, sau do
tién hanh xép lo va rot dich dam. Theo doi chat su
bién d6i mot so chi tiéu hoa 1y ctia téi nhu: do cing
(kg/cm?); su thay d6i mau sic (AE*ab); ham luong
polyphenol téng s6 (mg/100 g); hoat luc enzyme
PPO, POD va allinase trong 28 ngay, tan suat 7
ngay/lan. M6i mau lap lai 3 1an.

Khao sdt anh hudng cuia nhiét do chan: toi duoc
thai 1at do day 5 mm sau d6 chan & 3 nhiet do 85°C
(M1), 90°C (M2) va 95°C (M3) trong thoi gian 90 s.
Mau kiém chung (KC) 1a mau khong qua chan. Theo
doi chat su bién d6i mot s6 chi tieu hoa ly caa toi
nhw: d0 cimg (kg/cm?; sy thay d6éi mau sac
(AE*ab); ham luong polyphenol téng s6 (mg/100 g);
hoat luc enzyme PPO, POD va allinase trong 28
ngay, tan sudt 7 ngay/lan. Méi mau lap lai 3 1an.

Khao st anh hudng cua thoi gian chan: t6i duoc
thai lat do day 5 mm sau d6 chan & nhiét do 90°C
trong thoi gian 80 s, 90 s va 100 s. Theo doi su bién
d6i mot so6 chi tieu hoa ly cia téi nhu: do cing
(kg/cm?); su thay d6i mau sic (AE*ab); ham luong
polyphenol téng s6 (mg/100 g); hoat luc enzyme
PPO, POD va allinase trong 28 ngay, tan suat 7
ngay/lan. Mo6i mau lap lai 3 1an.

Khdo sat anh huong cua kich thuoc Idt toi: t0i
duoc thai lat @6 day 3 mm, 5 mm va 7 mm sau do
chan & nhiét do 90°C trong thoi gian 90 s. Theo doi
chat su bién déi mot so chi tieu hoa ly cta toi nhu: do
ctmg (kg/cm?); su thay d6i mau siac (AE*ab); ham
luong polyphenol téng s6 (mg/100 g); hoat luc
enzyme PPO, POD va allinase trong 28 ngay, tan suat
7 ngay/lan. Méi mau lap lai 3 1an.

2.2.2. Phuong phdp phén tich

Xac dinh ham luong polyphenol tong s6 (TPC)
theo TCVN 9745-1: 2013. Xac dinh d0 cung thit ca
bang may do cdu truc thuc phdm TAXT plus, st
dung dau do duwong kinh 8 mm, khoang cach dam
xuyén 1a 0,5 cm, don vi kg/cm? Xac dinh mau sac
thit ctt bing may do mau ColorLite sph860/sph900
cua Duc.

Su thay ddi mau siac (AE*ab) duoc xac dinh theo
cong thirc:

AE,=\(AL') +(Aa")? +(Ab')

Trong do: AL*= L*-L; Aa*= a*-a; Ab*= b*-b; L biéu
thi cho cuong d0 mau co gia tri tir 0 (den) dén 100
(trang); a biéu thi cho dai mau tir xanh 14 cay (-60) dén
do6 (+60); b biéu thi cho dai mau tir vang (60) dén
xanh nuéc bién (+60).

Xac dinh hoat luc enzyme polyphenol oxydase
(PPO) va peroxidase (POD) theo phuong phap ciia
Athiwat Chumyam va cs (2013) [4]. X4ac dinh hoat
Igc enzyme allinase theo phuong phap cua
Schwimmer va cs (1961) thong qua viéc phan tich
ham luong pyruvate tao thanh. Mot don vi hoat do
cta alliinase dugc xac dinh 1a luong enzyme can thiét
dé giai phong 1 pmol pyruvate trong 1 phut [5].

3. KET QUA NGHIEN CUU VA THAO LUAN

Dai voi san pham toéi dam d4m, néu khong duoc
xtt ly nhiét trudce khi phoi ché dich dam, san pham sé
bi chuyén mau rat nhanh chi sau 2 - 3 ngay. Trong
khi muc tiéu ctia nha san xuat 1a c6 thé dam bao
duwoc mau siac cua tdi dén vai tuan hodc lau hon.
Chinh vi vay da theo déi su bién déi chat luong cia
toi trong 28 ngay sau ché bién, nham danh gia duoc
st khac biét so voi mau kiém chimg va gitta cac mau
voi nhau. Pong thoi tiép tuc danh gia su bién ddi ctia
toi trong thoi gian tiép theo dé huéng dén muc tiéu 1a
duy tri mau sic va chat luong ctia san phdm dén vai
thang.

3.1. Anh huéng ctia nhiét do chan dén mot s6 chi
tiéu ly hoa ciia téi nguyén lieu

Su thay d6i vé mau sic phu thudc nhiét do chan
duoc thé hién qua hinh 1. Nhin chung, ca 4 mau déu
cho thay gia tri AE ting trong suot thoi gian theo doi.
Tuy nhién, su thay doi nay lai c6 su khac biet dang
ké gitta cac mau. Cu thé, su thay ddi mau sic mot
cach nhanh chéng va ro thay nhat thong qua mau
KC, toc do bién d6i mau rat nhanh, AE ting dén
11,60 sau 7 ngay va lén dén 33,42 sau 28 ngay. O mau
nay, biéu hién cta su thay ddi mau sac la su hoa nau
va hoa xanh ctia lat toi chi sau 2-3 ngay. So v6i mau
KC thi cac mau t6i qua chan déu cho thay su bién ddi
AE cham hon. Sau 28 ngay, AE ctia mau chan ¢ 85°C
l1a 8,59, & 90°C 1a 2,59 va 95°C 1a 1,66. Mau chan &
85°C chi quan sat thay su thay d6i mau & nhitng ngay
cudi ctia qua trinh theo doi.

Hinh 1 cho thay, su bién déi vé do cting cua toi.
Cu thé, mau KC c6 do ctmg 1a cao nhat trong ngay
dau (27,76 kg/cm?. Chan lam gidm d6 ctmg cta toi,
pha vo mang té bao, lam gidm hoac mat kha nang két
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dinh trong gian bao. Sau khi chan & 85°C, 90°C, 95°C
do cung lan luot 1a 27,61; 27,31; 26,58 kg/cm?. Tuy
nhién, téc do gidm do ctmg ctia mau KC rat nhanh
sau 28 ngay xu6ng 15,29 kg/cm? Dai voi cac mau
duoc chan cho thdy st suy gidm d6 cung khong
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Hinh 1. Anh huéng ciia nhiét do chin dén mot s6 dic tinh Iy hod ctia toi

C6 thé thay sau khi chan ham luong polyphenol
téng s6 (TPC) c6 su khac nhau giita cac mau. Dai voi
cac mau duoc chan, ham luong TPC gia tang nhe dat
193,53 mg/100 g; 218,75 mg/100 g; 227,85 mg/100 g
tuong tng vai cac nhiét do 85°C, 90°C, 95°C ngay sau
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khi chan. Nhu vay qua trinh chan thuc ddy mot so
phan tmg trong t6i dién ra nhanh hon dan dén su gia
tang vé ham luong TPC. Bén canh d6 trong qua trinh
theo doi 28 ngay, TPC gia ting 1a do mot s6 phan
ung sinh hoéa trong t6i dién ra manh hon va dén thoi
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diém su gia ting gan dat cuc dai thi n6 sé bat dau c6
xu huéng giam dan do enzyme PPO bat dau bi vo
hoat.

Hinh 1 biéu dién su bién thién vé hoat luc cta
enzyme alliinase phu thuc vao nhiét do chan. Co6 thé
nhan thay trong mau KC, hoat luc enzyme alliinase 1a
twong d6i manh tiang tir 69,55U dén 83,39U sau 28
ngay, day chinh la nguyén nhan dan dén qua trinh
chuyén hoa alliin thanh allicin va gay su bién d6i mau
xanh trong san phdm té6i ddm dam. Khi chan & 85°C,
90°C, 95°C hoat luc enzyme sau chan twong tmg la
13,15U; 7,44U; 6,90U. Mau 85°C van co su gia tang
dang ké vé hoat luc enzyme, ting tir 13,15 U dén
24,23 U trong 28 ngay. D6i voi mau chan & 90°C va
95°C su gia tang vé hoat luc enzyme sau 28 ngay la
khong dang ké. Nhiét do cao sé lam giam hoat luc
cua enzyme alliinase. Khi hoat luc alliinase giam,
phan tng chuyén hoa alliin thanh allicin cham lai,
diéu nay giup han ché su bién mau xanh cta san
pham [5].

Tuwong tu nhu enzyme alliinase, hoat luc enzyme
POD va PPO ciing bi anh huéng ctia nhiét do chan.
POD ctia mau KC 1a 211,02 U va c6 su giam dang ké
khi chan & 85°C, 90°C, 95°C voi cac gia tri lan luot 1a
44,67 U; 34,72 U; 29,17 U. Mat khéac, hoat luc POD
khi chan & 85°C tang tir 44,67 U lén 67,77 U sau 28
ngay. Mau chan & 90°C va 95°C cho thay su gia ting
vé hoat luc 1a khong dang ké trong 28 ngay khao sat.
Su thay d6i vé hoat luc PPO ciing c6 xu thé tuong tu.
Cu thé, PPO ctia mau KC 1a 105,87 U va c6 su giam
dang ké khi chan & 85°C, 90°C, 95°C véi cac gia tri
lan luot 12 33,79 U, 23,99 U, 19,97 U. Nhu vay, chan &
nhiét do cao sé han ché duoc mot phan hoat dong
cua cac enzyme POD va PPO, boi khoang nhiét do
toi wu cta cac enzyme nay khoang 30°C. Piéu nay
giup san pham sé khong c6 hién tuong hoa nau trong
thoi gian bao quan [7].

Két qua hinh 1 cho thdy, nhiét do chan 90°C vira
dam bao duoc su han ché bién déi mau sac cta san
phdm, vo6 hiéu hoa t6i da hoat dong cta cac enzyme,
dam bao do ctmg cha toi trong san phdm dam dam
cting nhu gia ting ham luong TPC.

3.2. Anh huéng ctia thoi gian chin dén mot so
chi tiéu hoa ly ciia t6i

Su thay déi vé mau sic phu thudc thoi gian chan
duoc thé hién rat ro qua do thi hinh 2. Cu thé, mau
sic bién ddi cham dan khi tang thoi gian chan lan

luot tir 80 s, 90 s, 100 s. Khi chan trong 80 s, su thay
d6i mau sac 1a nhiéu nhat (AE*ab =2,81) va it nhat la
chan trong 100 s (AE*ab =1,50) sau 28 ngay theo doi.
Mau 80 s nhimg ngay cudi cua qua trinh theo doi,
san pham bi chuyén mau xanh va nau hoa. Diéu nay
khong thay xuat hién & 2 mau con lai.

Su thay déi vé do cing phu thuoc thoi gian chan
c6 thé quan sat trén hinh 2. Cu thé, mau chan & 80 s
c6 do ctmg 16n nhat sau chan (27,51 kg/cm?). Kéo
dai thoi gian chan lam gidm do cing cua téi. Mau
chan ¢ 100 s c6 su thay d6i vé do cing 1a rat 1on, sau
28 ngay theo doi do cimg da giam tir 26,52 kg/cm?
xuong 20,17 kg/cm?. Doi voi 2 mau con lai toc do suy
giam do ctmg khong qua 1on: do cing cta mau 80 s
giam tir 27,51 kg/cm? xuoéng 22,02 kg/cm?, mau 90 s
giam tir 27,31 kg/cm? xuéng 21,40 kg/cm?.

Anh huong cta thoi gian chan dén ham luong
TPC cho thay thoi gian chan cang lau ham luong
TPC cang tang. Cu thé, v6i cac mau chan trong thoi
gian 80 s, 90 s, 100 s thi ham lwong TPC do duoc
trong ngay dau tién lan luot 1a: 187,61 mg/100 g;
218,68 mg/100 g; 227,22 mg/100 g. Trong 28 ngay
theo doi, ham luong TPC c¢6 xu huéng ting dan.
Chan trong 90 s cho thay ham luong TPC twong
duong véi 100 s (220,18 mg/100 g va 228,22 mg/100
9.

Hinh 2 ciing biéu dién su bién thién vé hoat luc
enzyme alliinase theo thoi gian chan. Sau khi chan &
80s; 90 s; 100 s cho cac gia tri 1an luot 1a: 9,63 U; 7,44
U; 7,26 U. Mau chan trong 80 s ¢6 sy gia taing dang
ké vé hoat luc enzyme tir 9,63 U dén 20,23 U trong 28
ngay. Doi voi mau chan ¢ 90 s va 100 s sy gia ting vé
hoat luc enzyme sau 28 ngay 1a khong dang ké. Bén
canh do su thay ddi vé hoat luc ctia hé enzyme oxi
hoa khtr ciing thay ro nét. Hoat luc POD khi chan &
80s,90s, 100 s c6 gia tri 1an luot 1a 38,59 U; 34,72 U;
32,51 U. Trong 28 ngay ti€p theo, hoat luc POD ¢0 sy
thay déi khac nhau & cac mau. Cu thé, hoat luc POD
khi chan & 80 s ting tir 38,59 U lén 60,91 U. Mau
chan ¢ 90 s va 100 s su gia tang vé hoat luc 1a khong
dang ké: 34,72 U len 38,25 U va 32,51 U len 35,96 U.
Hoat luc PPO ciing c6 su thay ddi tong tu voi chiéu
huong ctia POD. Nhu vay, két qua dé thi hinh 2 cho
thay thoi gian chan 90 s la phu hop nhat dé han ché
bién d6i mau sic cta san phidm, vo hoat enzyme,
dam bao do ctng ctia toi ciing nhu git 6n dinh cta
ham luwong TPC trong san phdm dam dam.
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Hinh 2. Anh huéng ctia thoi gian chan dén mot sé dic tinh 1y hoa cfia ti

3.3. Anh hudng ciia kich thuéc 14t t6i dén mot s6
chi tiéu hoa ly cfia t6i nguyén liéu

Hinh 3 cho thdy & cung diéu kién nhiét do va
thoi gian thi mau sic bién déi nhanh hon khi ting
kich thudc 1at t6i. Mau 7 mm bién d6i mau theo thoi

gian 1a 16n nhat. Su bién d6i vé do cung co su khac
nhau gitta cac mau. Cu thé, mau 7 mm c6 do6 cing
sau chan cao nhat (27,56 kg/cm?. Tuy nhién, su
chénh léch 1a khong dang ké so voi kich thudc 5 mm
(27,51 kg/cm?). Doi voi kich thude 2 - 3 mm, do cung
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thap hon nhiéu so véi 2 mau con lai (25,81 kg/cm?).
Sau 28 ngay, do cing mau 2-3 mm giam xuong 20,83
kg/cm? thap hon mau 5 mm, 7 mm twong tng la
21,40 kg/cm?, 21,88 kg/cm?.

Anh hudéng cua kich thudc nguyén lieu dén su
thay déi ham luong TPC duoc thé hién thong qua
hinh 3. Mau 2 - 3 mm, 5 mm, 7 mm c6 ham luong
TPC lan luot 1a: 219,78 mg/100 g; 218,68 mg/100 g;
203,28 mg/100 g. Ham luong TPC ctia mau 2 - 3 mm

tang khong dang ké trong 28 ngay tiép theo (219,84
mg/100 g). Chan véi kich thuéc 5 mm c6 ham luong
TPC tuong duwong so voi 2 - 3 mm (219,78 mg/100 g)
va cao hon so voi 7 mm (213,25 mg/100 g) sau 28
ngay. Ham luong TPC cta kich thuwoc lat téi khac
nhau sé khac nhau, gia tri TPC tang theo thit tyr giam
dan vé kich thudc. Pay ciang 1a két qua nghién ctu
cutia Alolga va cs (2021) [7].
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Hinh 3 cho thay, st phu thudc hoat luc enzyme
alliinase vao kich thuéc nguyén lieu. Sau khi chan
cac mau 2-3 mm, 5 mm, 7 mm gia tri hoat luc
enzyme alliinase tuong tmg la: 7,36 U; 7,44 U; 7,67 U.
Sau 28 ngay, mau 7 mm tang dén 9,40 U. Mau chan
véi kich thudce 2-3 mm va 5 mm c6 hiéu qua vo hoat
enzyme tuong duong nhau, sau 28 ngay theo doi lan
luot 14 8,49 U; 8,73 U.

Hoat luc enzyme POD/PPO phu thuoc dang ké
vao kich thuoc nguyén lieu. Nhan thay, POD c6 su
khac nhau khi chan lan luot & 2-3 mm, 5 mm, 7 mm
voi cac gia tri lan luot 1a 34,49 U; 34,72 U; 35,27 U. Co
thé thay su thay ddi vé hoat luc enzyme POD & cac
mau la khong dang ké trong suot thoi gian theo doi.
Hoat luc PPO ciing c6 chiéu huéng thay doi tuong tu.
Cu thé, PPO khi chan ¢2 - 3 mm, 5 mm, 7 mm c6 cac
gia tri 1an luot 1a 23,67 U; 23,99 U; 24,71 U. Két qua
nghién ctu chi ra tAm quan trong cta viéc cat nhd
nguyén lieu truéc khi chan dén kha nang vo hoat
enzyme alliinase va hé enzyme oxi hoa - khir
(POD/PPO). Két qua nay cing hoan toan trung
khop véi nghién ctru trueoc day vé anh huong cta ché
do chan dén hoat luc ctia enzyme c6 trong ct toi [8,
9, 10].

Két qua phan tich tir do thi hinh 3 cho thay kich
thuoc lat téi 5 mm dam bao duoc s han ché bién doi
mau sic cua san phdm, gidm hoat luc cta cac
enzyme, dam bao do ctmmg ctia ciing nhu 6n dinh cta
ham luong TPC téi trong san pham dam dam.

4. KET LUAN

Qua khdo sat cac ché do chan khac nhau vé kich
thudc nguyen liéu, nhiet do va thoi gian chan sau do
theo doi chat luong san phdm trong 28 ngdy cho
thay, nguyen liéu t6i duoc thai 1at day 5 mm, sau do
chan trong dung dich phu hop & 90°C trong thoi gian
90 s cho hiéu qua tot nhat. San phidm téi ddm dam cé
ham luong polyphenol téng sé cao, mau sac va do
ctmg to6t hon cac mau con lai, dong thoi kim ham
duwoc hoat dong ctia cac enzyme nhu allinase,
peroxidase, polyphenoloxydase gay bién mau cho
san pham. Cu thé, sau 28 ngay theo doi, chat luong
cac lat toi khong thay déi nhiéu (AE*ab = 2,59), do
cing la 21,4 kg/cm? con lai 74%; ham luong
polyphenol téng so 1a 220,19 mg/100 g, ting 0,7%;
hoat luc enzyme allinase, peroxidase,
polyphenoloxydase lan luot 1a 8,74; 38,25; 29,3 U,
bang 10% so voi nguyén lieu ban dau.
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EFFECT OF BLANCHING REGIME ON VINEGAR PICKLED GARLIC QUALITY
Nguyen Thi Hanh®*, Nguyen Dinh Nam?, Nguyen Van Hung!

! nstitute of Biology and Food Technology, School of Hanoi University of Science and
Technology

"Email: hanh.nguyenthi@hust.edu.vn
Summary

Vinegar pickled garlic is a very popular product because of its delicious taste and great health benefits.
However, the green coating of garlic during processing seriously affects the quality of the product. This
study aims to provide a solution to reduce the discoloration of vinegar pickled garlic. Exactly, the study was
conducted to evaluate the effects of blanching mode (temperature, time, garlic piece size) on some
physicochemical parameters of the product in 28 days. Specifically, garlic is sliced 2 - 3 mm, 5 mm, 7 mm
thick and blanched at 85°C, 90°C, 95°C for 80, 90, 100 seconds to track the physiochemical criteria such as
color, firmness, total phenol content, enzyme activity (alliinase, polyphenol oxidase, peroxidase). The
results showed that the samples were sliced with a thickness of 5 mm and blanched at 90°C for 90s for the
best quality. After 28 days of follow - up, the discoloration was negligible (AE*ab = 2.59), firmness reached
21.4 kg/cm? (residual 74%), total polyphenol content reached 220.19 mg/100 gr up to 0.7%, the activities of
alliinase, peroxidase and polyphenol oxidase enzymes were 8.74U; 38.25U; 29.3U, respectively, and enzyme
residual activity about 10%.

Keywords: Garlic, vinegar pickled garlic, alliinase, peroxidase, polyphenoloxidase, heat treatment.
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Ngay nhan bai: 5/11/2021

Ngay thong qua phan bién: 01/12/2021

Ngay duyét diang: 30/5/2022
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S0 SANH MOT SO CHI TIEU HOA LY VA KHA NANG
CHONG OXY HOA CUA MOT SO LOAI MAT ONG CHINH
O VIET NAM

Pham Nhu Quynh!, Cung Thi T6 Quynh®?*

TOM TAT

Mat ong c6 ngudn gdc tu nhién voi thanh phan dinh duéng da dang va giau hoat tinh khang khuén, chéng
oxi hoa. Nghién cttu duoc thyc hién trén 10 mau mat ong véi nguon hoa da dang tai mot s6 tinh, thanh &
Viet Nam, nhidm so sanh moét s6 chi tiéu héa ly va kha niang chong oxi héa cta cac loai mat ong chinh &
nudéc ta. Két qua cho thdy, cac mau mat ong déu dap ting yéu cau chat luong theo TCVN hién hanh vé ham
leong nudc, ham lwong duong khit te do, ham luong duwong sucrose, d6 axit, hoat luc diastase va ham luong
HMF (5-Hydroxymethylfurfural). Bén canh do, ham luong phenolic téng s6 ctia cAc mau mat khong giéng
nhau, trong d6 cac mau mat ong ca phé 2, cao su 2, mat ong nhan c¢6 ham luong phenolic téng cao, 1an luot
12 332,58 + 1,38; 314,97 + 0,88 va 273,58 + 0,33 mg GAE/100 g. Ham luong flavonoid téng trong cac mau mat
ong kha thap, dao dong trong khoang tir 4,33 + 0,06 dén 38,26 + 0,39 mg QE/100 g. Két qua phan tich thanh
phan chinh PCA (Principle Component Analysis) dua trén s6 liéu thu duoc tir tinh chat hoéa ly, kha nang
quét goc te do DPPH, ham luong phenol téng (TPC) va ham lugng flavonoid téng (TFC) da chi ra nhimng
tinh chat dic trung cia cac mau mat ong nghién ctru.

Tt khoéa: Mat ong Viét Nam, chi tiéu Iy hoa, kha nang chong 6 xy hda.

1. BAT VAN BE

Mat ong 1a chat ngot tw nhién duoc ong mat
thuoc giong Apis thu tir mat hoa, dich tiét thuc vat
hodc dich tiét ctia con triung song trén cay va khong
duoc pha tron [1]. Bén canh loai ong ban dia Apis
cerana dugc thuan hoa, ong mat & Viet Nam ciing
duoc nhap tir mot s6 dong thudc loai Apis mellifera
ttr cac quoc gia khac [2]. Mat ong duoc coi 1a mot
san pham tir thién nhién rat giau dinh dudng, cung
cap ngudn nang luong cho co thé. Trong mat ong,
ham luong duong chiém toi 95% khoi luong chat kho,
cht yéu la duong fructose va glucose. Ham luong
nudc chiém khoang 17-25% khoi luong mat ong, ham
luong nuoc cao dé khién mat bi 1én men theo thoi
gian [3]. Ngoai ra, mat ong con cé chita mot luong
nhd cac vitamin, enzym, axit amin (axit glutamic,
alanin, phenylalanin, tyrosine, leucine, isoleucine va
proline). Ham luong khoang chat trong mat ong
chiém tir 0,1% dén 1,0%, trong d6 chu yéu 1a kali, ti€p
theo la canxi, magié, natri, ltu huynh va photpho...
Axit httu co chinh c6 trong mat ong la axit gluconic
(1a axit 1am cho mat ong c6 pH trong khoang tir 3,20

'Vién Cong nghé Sinh hoc - Cong nghé Thuc phém,
Truong Pai hoc Bach khoa Ha Noi

?Vién Nghién ctru va Phat trién Ung dung cac hop chét
thién nhién, Truong Pai hoc Bach khoa Ha Noi

"Email: cungtoquynhl@gmail.com

dén 4,50). Ngoai ra, trong mat ong con c6 kha nhiéu
cac loai axit khac véi ham luong rat nhé nhu axit
acetic, butyric, lactic, oxalic, succinic, tartaric,
maleic, pyruvic, pyroglutamic, a-ketoglutaric, citric,
malic... Cac axit nay khong chi tao nén vi chua nhe
ma con gitp mat ong han ché duoc su phat trién cua
cac vi sinh vat [1-3]. Mau sic ctia mat ong 1a mot
trong nhimg yéu té dau tién phan 4anh dic tinh hoa ly
ciing nhu hoat tinh sinh hoc ctia mat ong, duoc quy
dinh trong TCVN 5267-1: 2008 [4]. Mot s6 chi tiéu
chat lwong ctia mat ong nhu ham luong nuéc, ham
lwong duong khit tie do, ham lwong duwong saccharse,
do axit, hoat luc diatase, ham Iluong 5-
Hydroxymethylfurfural (HMF) duwoc quy dinh theo
tiéu chuan TCVN 12605: 2019 [1]. Bén canh d6, ham
luong cac hop chat héa hoc thuoc nhom flavonoid va
phenolic trong mat ong duoc cho 1a mot trong nhiing
yéu t6 chinh tao nén hoat tinh chong oxi hoa dac
trung cla ting loai mat.

Trén thé gioi da c6 kha nhiéu nghién ctu vé
danh gia chat lwong mat ong. Nghién ctru dinh luong
cac loai duong va ham luong HMF trén 8 loai mat
ong tir cac ving khac nhau & A Rap Xe Ut [5] cho
thdy tat ca cac loai mat ong hoa nhan tir tinh Asir déu
c6 chat luong tot va dap ing cac chi tiéu chat luong
quoc té. Trong mot nghién ctru khac [6] vé danh gia
chat luong mat ong 14y tir cac nguon khac nhau tai

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022 95



KHOA HOC CONG NGHE

Ethiopia, Sudan va so sanh voi mat ong cong nghiép
cho thdy khong c6 su khac biét dang ké trong hau
hét cac thanh phan héa hoc cta cac loai mat ong nay.
Tai Viét Nam, kha nang chong oxi hoa ctia mat ong
bac ha Cao nguyén da Dong Van (Ha Giang) da duoc
cong bo [7], theo d6, ham luong 9 chat chong oxi
héa va gia tri ctia hai phép thirt FRAP va DPPH trong
mat ong bac ha déu thap hon so voi hai mau mat ong
rimg, ham luong cac chat chong oxi hda va cac gia tri
ctia phép thit FRAP va DPPH c6 thé 1a chi thi dé
phan biét mat ong bac ha véi hai mau mat ong rimg.
Tuy nhién, nghién cttu vé tinh chat hoa ly ciing nhu
kha nang chong oxi hoa ctia cac mat ong khac nhau
& nudc ta chua duoc cong bo nhiéu. Do do, muc tiéu
ctia nghién ctru 1a so sanh mot sé chi tiéu héa ly va
kha nang chong oxi hoa ctia 10 mau mat ong chinh &
nudc ta, két qua nghién ctru 1a co s& dé phan loai, tim
ra tinh chat dic trung ctia cac loai mat nghién ctu.
2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Cac mau mat ong duoc nguoi nudi ong ngoai
Apis mellifera cung cap tir nhiéu dia ban va nguon
hoa khac nhau ¢ Viét Nam (Bang 1). Cac mau duoc
thu thap theo TCVN 5261: 1990 va duoc chuyén vé
Phong thi nghiém cta Vién Nghién ctru va Ung dung
cac hop chat thién nhién (Truong Dai hoc Bach khoa
Ha Noi) va duoc bao quan ¢ nhiet do phong dén khi
phan tich.

duoc so sanh trén thang mau pfund. Ham luong nuéc
duoc xac dinh theo TCVN 5263: 1990. Ham luong
duong khi tir do va ham luong duong sucrose duoc
xac dinh lan luot theo TCVN 5266: 1990 va TCVN
5269: 1990. Ham luong axit tong va hoat luc diatase
cta mat ong duoc xac dinh theo TCVN 5271: 1990 va
TCVN 5268: 1990. Ham luong 5
Hydroxymethylfurfural (HMF) dugc xac dinh theo
TCVN 5270: 2008.

Hoat tinh chong oxi héa duoc thuc hién dua vao
phép thit DPPH, ham luong polyphenol tong (TPC)
va flavonoid téng (TFC) duwoc phan tich dua theo tai
liéu ctia Francine va cs (2016) [9].

222 Xirly so'liéu

Mboi thi nghiém duogc thuc hién 3 14n, s6 liéu thu
duoc trong cac thi nghiém duwoc biéu dién bang gia
tri trung binh + d¢ léch chuén (Standard Deviation —
SD). Phuong phap phan tich thanh phan chinh PCA
(Principle Component Analysis) duoc st dung dé xac
dinh tinh chat dic trung ctia mau mat ong, st dung
phan mém R 2.5.1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chat héa ly ctia cic miu mat ong
nghién ctru

Két qua do mau cac mau mat ong bang may do
quang duoc thé hién theo gia tri trung binh + SD,
moi thi nghiém duoc 1ap lai 3 1an (Bang 2).

Bang 2. Két qua do mau ctia cAc miu mat ong

Bang 1. Cac mau mat ong duoc . Kétquathi | Mau theo bang do
” A Mau .
stt dung trong nghién ctru nghiém Pfund
Nguon Thoi gian biéu 101,70+ 1,07 | H6 phach (Amber)
STT| goc thuc Noi khai thac nhan Caphel |113,21+2,08 | Ho phach (Amber)
vat mau Caosul [9575+096 | H8 phach (Amber)
1 Binh Phuéc 9/2019 . H6 phach nhat
2 | Caphe1 | D4c Nong, Tay Nguyen | 9/2019 Bacha 79,76+ 1,68 (Light Amber)
3 | Caosul Binh Phuéc 9/2019 Nhan 107,10+ 0,18 | H6 phach (Amber)
4 Bac ha Ha Giang 9/2019 Cucquy [98,37+0,67 Ho phach (Amber)
5 | Nhan Bac Giang 4/2020 Xuyén chi [89,49+0,61 | H6 phach (Amber)
6 | Cucquy Moc Chau, Son La 4/2020 oo Ho phach dam
7 | Xuyén chi Son La 4/2020 Caphe2 1463101 | 1y 4 Amber)
8 | Caphe?2 Cau Dat, Lam Dong 3/2020 H6 phach dam
9 | Caosu?2 | Dau Tiéng, Binh Duong | 3/2020 Caosu2 |114,42+126 (Dark Amber)
10 | Hoartmg | Cao Phong, Hoa Binh 3/2020 Hoartmg |90,65+ 0,43 Ho6 phach (Amber)

2.2. Phuong phap nghién ctru

2.2.1 Xdc dinh cédc chi tiéu hoa Iy

Mau sic cta cac mau mat ong duoc xac dinh
theo quy trinh cta Bulut va cs (2009) [8], két qua

Cac mau mat ong c6 mau tir hé phach nhat
(Light Amber) dén hé phach dam (Dark Amber), co
mau sac kha tuong dong voi mau quan sat duoc bang
mat thuong (TCVN 5267-1: 2008). Cac chi tiéu héa ly
ctia mat ong nhu ham luong nuéc, ham luong duong
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khtt tv do, hoat luc diatase... duoc xac dinh va thé
hién trong bang 3. D6i chiéu véi quy dinh theo tieu

chuén Viet Nam (TCVN 12605: 2019), da s6 cac mau
mat ong déu dap tmg cac yéu cau quy dinh.

Bang 3. Cac chi tiéu hoa ly ctia cAc miu mat ong

~ Ham luong Ham luo{lg Ham luong Do axit Hoat luc Ham luong

Mau 6 (%) duong khtr tue | duong sucrose | (meq/1000 g) | diatase (don vi| HMF (mg/kg)

do (g/100 g) (g/100 g) Schade)

Piéu 22,77+£0,06 | 71,05+0,30 2,53+0,10 41,47 + 0,50 25,27+ 0,05 18,06 + 0,09
Caphel 2293 +£0,12 69,81 £0,32 2,07£0,25 43,53 £ 0,50 17,28 £ 0,05 18,41 £0,15
Caosul | 22,90+0,10 | 70,01+0,31 1,86 £ 0,25 34,83 £0,29 20,97 £ 0,08 18,31 + 0,09

Bac ha 22,73+ 0,06 | 67,81 +0,33 2,00£0,12 29,83 £ 0,29 22,76 £ 0,07 18,61 + 0,09

Nhan 20,57+0,12 | 72,62 +0,39 2,92 +0,38 49,83 £ 0,29 13,95+ 0,10 21,01 £ 0,09

Cuac quy 19,77 £ 0,06 | 70,78 £0,27 2,72+ 0,34 49,40+ 0,53 11,63 +0,09 20,86 £ 0,09
Xuyén chi | 20,23 +0,06 | 70,23 +0,34 2,84+ 0,61 39,07+ 0,31 10,42 + 0,07 21,26 £ 0,15
Caphe2 | 23,07£0,06 | 70,97+0,32 3,21 +£0,03 52,17 +£0,29 8,29+0,11 18,16 + 0,09
Cao su 2 20,77 £0,25 72,61 £0,39 3,13+ 0,03 47,60+ 0,17 9,07 £ 0,04 18,41 +£0,15
Hoartmg | 25,07+0,12 70,14 +£ 0,10 2,08 £0,02 52,20+ 0,30 9,71 £0,26 18,77+ 0,18
TCVN <23 =245 <5 <50 =8 <40

Ghi chu: Két qua duroc thé hién theo gid tri trung binh+ SD.

Két qua & bang 3 cho thay ham luong nudc cta
cac mau mat ong dao dong tir 19,77 + 0,06% dén 25,07
+ 0,12%, hau hét dap tmg TCVN 12605: 2019, trir mau
Hoa rimg hoi cao hon so véi tieu chuidn. Ham luong
nuoc cang thap gitp mat ong ttc ché su phat trién
ctia vi khuidn cang nhiéu, dong thoi qua trinh lén
men duoc giam xudéng [10].

Ham luong duong khir tu do cta cac mau mat
ong trong khoang tir 67,81 + 0,33 dén 72,62 + 0,39
g/100 g khéi luong mat va déu dap tng theo TCVN.
Bén canh d6, ham luong sucrose ctia cac mau mat
ong thu duoc tir 1,86 + 0,25 g/100 g (méat ong cao su)
dén 3,21 + 0,03 g/100 g (mat ong ca phé 2), déu dap
tng voi quy dinh trong TCVN 12605: 2019. Ham
luong duong sucrose cao c6 thé trong qua trinh nuoi
ong, nguoi nudi cho ong an cac loai siro duong
sucrose hodc ban chat ctia nguén hoa c6 san loai
duong nay.

D¢ axit cia mau mat ong ca phé 2 va hoa ring
dat 52,17 £ 0,29 meq/1000 g va 52,20 + 0,30
meq/1000 g, cao hon so v6i chudn quy dinh cta
TCVN 12605: 2019 (khong 16n hon 50 meq/1000 g).
Do axit cao co thé do qua trinh lén men duong ctia
nam men trong mat ong [10]. Hoat luc diastase dic
trung cho hoat tinh cfia cac amylase c6 trong mat
ong, dao dong trong khoang tir 8,29 £ 0,11 don vi
Schade (méat ong ca phe 2) dén 25,27 + 0,05 don vi
Schade (mat ong diéu). Cac mau mat nghién cttu déu

dat tiéu chuin theo TCVN 12605: 2019 (mat ong sau
khi ché bién va/hodc tron > 8 don vi Schade).

Ngoai ra, ham luong HMF (san phdm cta qua
trinh phan hily duong nho phan tng Maillard trong
qua trinh ché bién thuc phdm hodc bido quan mat
trong mot thoi gian dai [11]) ctia cAc mau mat ong
dao dong tir 18,06 + 0,09 mg/kg (mat ong diéu) dén
21,26 + 0,15 mg/kg (mat ong xuyén chi). D6i chiéu
voi TCVN 12605: 2019 thi tat cd mau mat déu c6 ham
luong HMF dat chudn (theo tiéu chuin thi mat ong
tir cac nudc hodc khu vuc nhiét déi: khong 1én hon
80 mg/kg). Ham lwong HMF gitp nhan biét thoi
gian bdo quan va téng luong nhiét ma mat ong da
tiép xuc. Pong thoi, HMF cao (> 100 mg/kg) ciing
c6 thé 1a mot dau hiéu cho thay su pha tron mat ong
voi cac loai duong “hoa hoc” hodc bi tap nhiém voi
duwong nghich dao [12].

Két qua & bang 3 cho thay, ham luong nudc cta
cac mau mat ong dao dong tir 19,77 + 0,06% dén 25,07
+ 0,12%, hau hét dap tng TCVN 12605: 2019, trit mau
Hoa rimg hoi cao hon so voi tiéu chuidn. Ham lwong
nuoc cang thip gitip mat ong ttc ché sy phat trién
cta vi khuidn cang nhiéu, déng thoi qua trinh len
men duoc giam xuong [10].

Ham luwong duong khir tu do cia cac mau mat
ong trong khoang tir 67,81 + 0,33 dén 72,62 + 0,39
g/100 g khoi luong mat va déu dap tng theo TCVN.
Bén canh d6, ham luong sucrose ctia cac mau mat
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ong thu duoc tir 1,86 + 0,25 g/100 g (mat ong cao su)
dén 3,21 + 0,03 g/100 g (mat ong ca phé 2), déu dap
tng voi quy dinh trong TCVN 12605: 2019. Ham
luong duong sucrose cao c6 thé trong qua trinh nuoi
ong, nguoi nudi cho ong an cac loai siro duong
sucrose hodc ban chat ctia nguén hoa c6 san loai
duong nay.

b axit cia mau mat ong ca phé 2 va hoa rimg
dat 52,17 + 0,29 meq/1000 g va 52,20 + 0,30
meq/1000 g, cao hon so véi chuidn quy dinh cta
TCVN 12605: 2019 (khong 16n hon 50 meq/1000 g).
Do axit cao co thé do qua trinh lén men duong cua
nam men trong mat ong [10]. Hoat luc diastase dic
trung cho hoat tinh cia cac amylase c6 trong mat
ong, dao dong trong khoang tir 8,29 + 0,11 don vi
Schade (mat ong ca phe 2) dén 25,27 + 0,05 don vi
Schade (mat ong diéu). Cac mau mat nghién ctru déu
dat tieu chuan theo TCVN 12605: 2019 (mat ong sau
khi ché bién va/hodc tron > 8 don vi Schade).

Ngoai ra, ham luong HMF (san phdm cta qua
trinh phan hiy duwong nho phan tng Maillard trong
qua trinh ché bién thuc phdm hodc bido quan mat
trong mot thoi gian dai [11]) ctia cAc mau mat ong
dao dong tir 18,06 + 0,09 mg/kg (mat ong diéu) dén
21,26 + 0,15 mg/kg (mat ong xuyén chi). Doi chiéu
voi TCVN 12605: 2019 thi tat cd mau mat déu c6 ham
luong HMF dat chuan (theo tiéu chuén thi mat ong
tlt cac nudc hoac khu vuc nhiét déi: khong 16n hon
80 mg/kg). Ham luong HMF giap nhan biét thoi
gian bdo quan va téng luong nhiét ma mat ong da
tiép xuc. Pong thoi, HMF cao (> 100 mg/kg) ciing
c6 thé 1a mot dau hiéu cho thay su pha tron mat ong
voi cac loai duong “hoa hoc” hodc bi tap nhiém voi
duong nghich dao [12].

3.2. Ham lwong téng phenolic, ham luong téng
flavonoid va hoat tinh chdng oxi héa clia cAc mau
mét ong nghién ctru

Kha nang chong oxi héa ctia mat ong lién quan
dén thanh phan va ham luong cac chat chong oxi hoa
tu nhién thudc nhém axit phenolic, flavonoit nhu axit
ascorbic, carotenoit, catalase, peroxidase... Puong
chuén cua axit gallic va quercetin st dung dé dinh
luong phenolic téng (TPC) va flavonoid téng (TFC)
duoc biéu dién ¢ hinh 1 va 2. Bang 4 thé hién ham
luong TPC, TFC va kha nang quét goc tu do DPPH
do duoc & cac mau mat ong nghién ctu.

Puwéng chuan cua axit galic

Hinh 1. Duong chuin cta axit galic

Pudng chuén cla Quercetin

y =0.0115x-0.059

> °
R*=0.9961 3

;.

0.00 50.00 100.00 150.00 200.00 250.00 300.00

Hinh 2. Puong chuin ctia Quercetin

Ham luong phenolic tong trong cac mau mat
ong dao dong trong khoang 110,98 + 1,14 mg
GAE/100 g dén 332,58 + 1,38 mg GAE/100 g. Trong
d6, cac mau mat ong c6 ham luong phenolic téng cao
la mat ong ca phé 2, cao su 2, mat ong nhan (dat
tuong tng la 332,58 + 1,38; 314,97 + 0,88; 273,58 +
0,33 mg GAE/100 g). Mat ong bac ha va méat ong cao
su 1 c6 téng phenolic kha thap, chi dat 110,98 + 1,14
va 116,54 + 0,60 mg GAE/100 g.

Ham luong flavonoid tong trong cac mau mat ong
chi chiém ham luong kha nho, dao dong trong khoang
ter 4,33 + 0,06 dén 38,26 + 0,39 mg QE/100 g. Trong
d6, cac mau mat ong sim mau nhu mat ong ca phé 2
va mat ong ca phé 1 (38,26 + 0,39 va 26,37 + 0,06 mg
QE/100 g) c6 chita ham lwong téng flavonoid nhiéu
hon so voi cac mau mat ong nhat mau hon nhu mat
ong xuyén chi (4,33 = 0,06 mg QE/100 g), mat ong
bac ha (8,84 + 0,05 mg QE/100 g).

Kha niang quét goc te do DPPH ctia cac mau mat
ong trong khoang tir 39,50 + 0,15% dén 76,78 + 0,15%.
Mat ong ca phé 2 cho hiéu qua chong oxi hoa tot nhat
khi kha niang quét goc tu do cta nd lén toi 76,78 +
0,15%. Mau sic ctia mat ong c6 anh huéng dén hoat
tinh chong oxi hoa cia mat ong, mat ong c6 mau cang
sam thi cho hoat tinh chéng oxi héa cang cao [13].
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Bang 4. Ham luong t6ng phenolic, ham lheong téng flavonoid va kha niing quét goc tir do ciia mat ong

Miu Ham luong phenolic tong Ham luong téng Kha nang quét goc tu do
(mg GAE/100 g) flavonoid (mg QE/100 g) DPPH (%)
biéu 24838 +0,16 21,16 £ 0,07 57,50+ 0,15
Caphe 1 251,85 + 3,59 26,37 + 0,06 64,35+0,15
Cao su 1 116,54 + 0,60 13,72 + 0,06 42,59+0,15
Bac ha 11098 + 1,14 8,84+ 0,05 39,50+ 0,15
Nhian 273,58 £0,33 19,61 £ 0,07 68,64 £ 0,26
Cuc quy 168,16 0,59 16,90 + 0,05 50,99 £ 0,30
Xuyén chi 129,97 + 1,09 433+0,06 4576 + 0,26
Ca phe 2 332,58 + 1,38 38,26+ 0,39 76,78 0,15
Cao su 2 314,97 + 0,88 21,76 + 0,55 65,04 + 0,26
Hoa rimg 228,57 + 1,68 10,90 + 0,32 52,58 £0,13

Ghi chu: Két qua duroc thé hién theo gid tri trung binh + SD.

3.3. Tinh chat dic trung cta cac san phdm mat
ong nghién ctru

bé xac dinh mirc do twong quan gitta cac tinh
chat cia cac san phdm mat ong nghién ctru, phan
tich thanh phan chinh PCA duoc thuc hién doéi voi s6
lieu thu duoc tir tinh chat hoa ly, mau sac, ham luong
flavonoid tong (TFC), polyphenol téng (TPC), hoat
tinh chong oxi héa thong qua kha nang quét goc tu
do DPPH.

Két qua phan tich PCA duoc biéu dién trén hinh
3 cho biét hinh chiéu cac “diém tinh chat” lén mat
phang chinh th 1 (thé hién hon 80% thong tin), cho
thdy mau cua céac loai mat ong c6 xu huéng tuong
quan thuan chat véi ham luong phenolic téng (r =
0,856), ham luong flavonoid téng (r = 0,858) va kha
nang quét goc tu do DPPH (r = 0,899). Ham luong
phenolic téng c6 xu huong twong quan thuan chat
voi ham luong flavonoid téng (r = 0,808) va kha ning
quét goc tuw do DPPH (r = 0,954).

o

Nuoc
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!
el

\atase

TPC
PPH
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Dimension 2 (24.58%)
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Hinh 3. Mit phing chinh th 1 -Vong tron twong
quan ciia cAc tinh chét ctia mat ong

Két qua PCA ciing chi ra ham luong duong kht
tr do c6 xu hudéng twong quan kha chat véi ham
Iwong duong sucrose (r = 0,731) va voi do axit (r =
0,681). Bén canh d6, 0 axit c6 twong quan nghich
kha chat v6i hoat luc diatase (r = -0,732). Ngoai ra,
ham luong nudc cé twong quan nghich kha chat voi
ham luong HMF (r =-0,730).

Dimension 2 (24.58%)

K 4 2 0 2 4 6
Dimension 1 (55.55%)

Hinh 4. Mit phing chinh thi 1_Hinh chiéu
ctia cac miu mat ong

HMF: Ham luong HMF 1: Mat ong diéu

DKTD: Ham luong duong | 2: Mat ong ca phé 1
kht tv do

Mau: Mau ctia mat ong 3: Mat ong cao su 1

TPC: Ham Ilwong phenolic | 4: Mat ong bac ha

tong

TFC:
tong

Ham Iwong flavonoid | 5: Mat ong nhén

Axit: Do axit 6: Mat ong ctic quy

Nuoc: Ham luong nuéc 7: Mat ong xuyén chi

Diatase: Hoat luc diatase 8: Méat ong ca phé 2

Dsa: Duong sucrose 9: Mat ong cao su 2

10: Mat ong hoa
ring

DPPH: Kha nang quét goc tu
do DPPH
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Ciing dua tréen két qua phan tich PCA, hinh
chiéu cua cac san phdm mat ong ciing duoc thé hién
trén mat phang chinh thit 1 (cung cip 80,13% thong
tin), biéu dién & hinh 4. Két qua tir hinh 3 va 4 cho
thay hoat lyc diatase dac trung cho mau mat ong cao
su 1 va mat ong bac ha. Ham luong nuéc dic trung
cho mat ong diéu, mat ong ca phé 1, mat ong hoa
rimg. Mat ong ca phé 2 duoc dic trung boi mau, ham
luong phenolic t6ng, ham lwong flavonoid tong, kha
nang quét goc tu do DPPH; mat ong cao su 2 duoc
dac trung boi do axit. Ham lwong dwong khir tu do,
ham luong duong sucrose dac trung cho méat ong
nhin, trong khi d6 mat ong hoa cic quy, mat ong
xuyén chi duoc dac trung boi ham luong HMF.

4. KET LUAN

Két qua nghién ctru cho thay da phan cac mau
mat ong déu dap tmg céc chi tiéu duoc quy dinh theo
tiéu chudn Viét Nam hién hanh va cé cac tinh chat
dac trung rieng. Mat ong trong nghién ctru déu co
ham lwong duong don cao, do axit phu hop tiéu
chudn, ham luong nuoc thap, HMF dat chuén va déu
thé thién hoat tinh chong oxi hoa. Trong cac mau
mat ong nghién cttu, mat ong ca phé 2 chita ham
luong tong phenolic va flavonoid téng cao nhat, lan
luot 1a 332,58 + 1,38 mg GAE/100 g va 38,26 + 0,39
mg QE/100 g, dong thoi kha nang quét goc tu do
DPPH ciing cao nhat (76,78 + 0,15%).
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COMPARISON OF CHARACTERISTIC PHYSICOCHEMICAL PARAMETERS AND
ANTIOXIDANT PROPERTIES OF SOME MAIN KINDS OF HONEY IN VIETNAM

Pham Nhu Quynh, Cung Thi To Quynh
Summary

Honey is the natural product with a diverse nutritional composition and rich in antioxidant activity. The
study aims to compare some physicochemical parameters and antioxidant properties of ten main kinds of
honey from varied floral sources in some provinces in Vietnam. The results showed that the honey samples
met the quality requirements of National standards for honey, including water content, free reducing sugar
content, sucrose content, acidity, diastase activity, HMF (5-Hydroxymethylfurfural) content. In addition,
total phenolic content (TPC) of studied honey samples quite varied. Honey samples with high total phenolic
content were products from coffee 2, rubber 2, longan honey (reaching 332.58 + 1.38; 314.97 + 0.88 and
273.58 = 0.33 mg GAE/100 g, respectively). The total flavonoid content (TFC) in honey samples was quite
low, ranging from 4.33 = 0.06 to 38.26 = 0.39 mg QE/100 g. The result of Principal Component Analysis
(PCA) based on physicochemical parameters, DPPH free radical scavenging ability, total phenol content
and total flavonoid content have shown characteristic properties of the studied honey products.

Keywords: Vietnamese honey, physicochemical parameters, antioxidant capacity.

Nguoi phan bién: TS. Lé Quang Trung
Ngay nhan bai: 12/11/2021

Ngay thong qua phan bién: 02/12/2021
Ngay duyét dang: 20/5/2022
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NGHIEN CUU BAC BIEM CAU TRUC VA TAI SINH
TU NHIEN CUA RU CAT TAI HUYEN PHONG DIEN,
TiINH THUA THIEN — HUE
Hoang Huy Tu4n!, Nguyén Hitu Tam?, Tran Thi Thay Hang!

TOM TAT

Két qua nghién citu vé dic diém cau trdc va tai sinh ty nhién ctia ra cat (Ring tu nhién trén dat cat) tai
huyén Phong Dién, tinh Thira Thién - Hué cho thdy: Mat do cay trén cac OTC cta ting cay go dao dong tir
130 - 550 cay/ha voi duong kinh trung binh tai vi tri 1,3 m dao dong tit 5,3 - 6,7 cm va chiéu cao viit ngon
trung binh 12 3,3 - 4,6 m. S6 luong loai cay tham gia vao cong thtc té thanh & tang cay cao 1a 8 loai, ting cay
tai sinh 1a 7 loai, trong do Tram bau (Syzygium corticosun) va Maca (Rapanea linearis) 1a hai loai cay
chiém uu thé & ca hai tang. Day 1a nhitng loai cay c6 gia tri sinh thai cao trong qua trinh phuc hdi rimg, voéi
vai tro 1a nhimg cay tién phong tao 1ap, phuc héi hoan canh rimg theo quy luat ti nhién lén cip cao hon. Ty
lé cay tai sinh c6 ngudn goc tir chdi chiém ty 1é cao hon so véi cay tai sinh bang hat, lan luot 1a 71,2% va
28,8%. Ty 1é cay tai sinh c6 trién vong (H > 1 m) chiém khoang 57,55%. Chat luong cay tai sinh cht yéu & cap

trung binh véi ty 1& 82,45%.

Tt khéa: Ciu tric rimg, Phong Pién, rii cat, téi sinh tir nhién.

1. BAT VAN BE

bat cat noi dong & huyen Phong Dién, tinh Thira
Thién - Hué c6 do phi tu nhién thap, thanh phan co
gio6i nhe. Luong sét nhé hon 15%, chu yéu 1a cat, co
noi cht yéu la cat trang, kha nang gitt nudc va cac
chit dinh duong kém. Voéi diéu kién lap dia khac
nghiét nhu vay, nhung & day van ton tai mot tham
thuc vat tu nhién nho tinh thich nghi cao. Nhiéu loai
thuc vat van xuat hién, ton tai va phat trién mot cach
tw nhién voi nhitng kiéu thich nghi sinh thai dac thu
d6 1a ru cat (Rimg tu nhién trén dat cat). O cac xa
vung cat noi dong huyén Phong Dién, ra cat khong
chi c6 tham thuc vat 1a: Sim, Mua, Tram, Chéi,... ma
con ton tai mot so dién tich ra cat c6 tham thuc vat 1a
cay g6 nho dén cay gbé nho véi thanh phan loai rat da
dang. Mot vai ru cat cé do tan che cao, chiéu cao tir
mat dat dén tang tan trén cung cé thé dat 8 - 10 m.
Do chién tranh va cac hoat dong khac ctia con nguoi
da 1am cho ra cat mat dan va tao ra nhiéu ving dat
hoang hoa, vi vdy ma dién mao thuc vat ciing thay
d6i, nhung van con hién hitu mot so loai cay than go,
trong d6 chi yéu phat trién dudi dang cay bui co
chiéu cao dudi 3 m [1]. Qua thoi gian, v6i su tac dong
ctia nhiéu nhan t6 khac nhau (tu nhién va xa hoi), ra
cat ngay cang bi suy giam vé ca dién tich 1an thanh

! Truong Pai hoc Nong Lam, Dai h(_)q Hué N
?S& Nong nghiép va PTNT thanh phd Da Ning
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phan loai. Hién nay toan huyén Phong Dién dién tich
ra cat con lai 889 ha co gia tri phong ho va da dang
sinh hoc cao, nhung dén nay van chua c6 cong trinh
nao nghién ctu vé cac giai phap phuc hoi va phat
trién heé sinh thai nay. Viec nghién ctru dac diém cau
truc va tai sinh ty nhién cda ru cat tai huyén Phong
Dién, tinh Thita Thién - Hué lam co s& dé xuat cac
giai dé phuc hoi va phat trién cac khu rimg tu nhién
trén dat cat Ia rat can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phép thu thap sd liéu

Ké thtra s6 lieu thtt cap duoc thu thap tir Chi cuc
Kiém lam Thtra Thién - Hué, Hat Kiém lam Phong
bién, UBND cac xa thuoc dia ban nghién ctru, cac
cong trinh khoa hoc, bdo cdo ¢6 lién quan dén cac
nodi dung nghién ctu két hop voi viéc thu thap so lieu
trén cac 0 tieu chuén dién hinh (OTC) tai thuc dia.

Trén co s& cac sO liéu thir cap c6 lien quan dén
cac ra cat o khu vuc nghién ctru, két hop véi diéu tra
so tham da tién hanh 1ap 6 OTC tai 2 xa (3 OTC/xa),
trong d6 xa Phong Binh (dai dién cho cac xa ving
déng bang) va xa Dién Huong (dai dién cho cac xa
ving dam pha ven bién) phuc vu cho viéc thu thap s
lieu. Kich thuoc moi OTC 1a 1.000 m? (25 m x 40 m).
Trén moéi OTC tién hanh 1ap 25 6 tiéu chuén thit cap
(OTCtc), moi 6 c6 dién tich 40 m? (5 m x 8 m) dé xac
dinh tan suat xuat hién ctia méi loai cay go & tang cay
cao. Trén moéi OTC, tién hanh xac dinh tén loai, do
dém cac chi tiéu sinh trudng bao géom: Puong kinh
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tai vi tri 1,3 m (D, 3), chiéu cao vut ngon (H,,), duong
kinh tan (D)) ctia toan bo s6 cay g6 c6 D, 32 6 cm.

Trén moi OTC tién hanh lap 5 6 tiéu chuin dang
ban (ODB), mbi 6 co6 dién tich 25 m?> (G m x 5 m),
trong d6: 4 ODB duoc bo tri & 4 goc cia OTC va 1
ODB b6 tri & trung tam OTC (giao diém cua hai
duong chéo). O méi ODB, tién hanh thong ke va do
dém H,, ctia tit ca cac cay gb tai sinh (D, ;< 6 cm) dé
danh gia cay tai sinh va tai sinh trién vong [2], [4].

2.2. Phuong phap xit ly s6 liéu

2.2.1 Doi voi tang ciy g6

- Xdc dinh t0 thanh theo ty Ié % so cdy:

Heé s6 t6 thanh duoc tinh nhu sau:
K, % = Nix100
N

Trong do: K; 1a he s6 t6 thanh cta loai i; N, 1a s6
luong ca thé cta loai i; N 1a tong s6 ca thé cta tat ca
cac loai trong OTC.

Cong thuc t6 thanh (CTTT) duwoc xac dinh nhu
sau:

CTTT = KlLl + K2142 + ...+ KHI‘H

Trong do: K, K,, ... K 1a hé s6 t6 thanh cta cac
loai cay; Ly, L, ... L, 1a ky hiéu tén ctia cac loai cay.

Xac dinh s6 ca thé trung binh cta 1 loai:

N

=N
m

Trong d6: m 1a s6 luong loai thong ké duoc.

So sanh s6 ca thé ctia timg loai N; v6i X . Néu
N, > X thi loai cady c6 mat trong CTTT. Néu
N, < X thi loai cay khong tham gia vao CTTT va sé
duoc cong gop thanh nhom loai khac.

- Xdc dinh cong thitc 0 thanh theo chi so quan
trong cua lodi IV¥ (Importance Value Index):

Chi s6 IV% theo phuwong phap ctia Daniel
Marmillod (1982) [3] va Thai Van Trimg (1978) [4]
theo 2 dang sau:

IV% = (Ni%+Gi%) /2
IV.% = (Ni%+Gi%+Fi%) /3

Trong d6: IV% la ty 1é t6 thanh (d6 quan trong)
ctia loai i; N;% la phan tram s6 ca thé cta loai i; G% la
phan tram tiét dién ngang ctia loai i; Fi% 1a phan tram
tan suat xuat hién cta loai i.
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Cong thtc t6 thanh c6 dang:

CTTT = IV, %L, + IV %L, +...+ IV, %L,

Trong do: L, L, ... L, 1a ky hiéu ctia cac loai cay.

Chi nhtng loai c6 IV% > 5% méi tham gia vao
cong thire t6 thanh.

- Xac dinh chi s6 da dang loai:

+ Chi so da dang loai Shannon - Weiner:

H=- >, PilnPi, voi Pi = (ni/Ni)

Trong d6: H 1a chi s6 da dang loai Shannon —
Weiner; ni 1a so luong ca thé cta loai i; Ni 1a tdng s
ca thé; Pila ti le ca thé cua loai i so voi luong ca thé
toan bo mau.

H = 0 khi quan xa chi c6 mot loai duy nhat; H
cang 16m thi tinh da dang loai cang cao.

+ Chi s6 da dang loai Simpson:

k

2 S, ’
D=1->"P =1Z(§J

i=1

Trong do: D 1a chi s6 da dang loai Simpson; P, 1a
ty 1é ctia loai thit i trén téng s6 cac cé thé trong quan
x4; ni 1a s6 luwong ca thé ctia loai thit i; N 1a téng so ca
thé.

2.2.2 Doi voi cdy téi sinh

- Xdc dinh cong thic t0 thanh theo ty Ié sé cay
N%):

He s6 t6 thanh ctia cay tai sinh ctia loai i (Ni%)
n.

N, % = —1x100
N

Trong d6: N, 1a hé s6 t6 thanh caa loai i; n, 1a
téng so cay tai sinh cta loai i; N 1a téng so cay tai
sinh cta cac loai.

Chi nhimg loai c6é Ni% > 5% méi tham gia vao
cong thtrc t6 thanh.

Cong thic t6 thanh loai cay tai sinh: N;%L, +
Ny%L,+...+ Nn%Ln

Trong d6: Li la ky hiéu loai cay tai sinh; Ni% la
hé so6 t6 thanh cay tai sinh ctia loai i.

- Xdc dinh mat do cdy tdi sinh:

Mat d6 cay tai sinh dwoc xac dinh theo cong
thirc sau:

N/ha= x10.000

ODB
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Trong d6: N 1a téng so6 cay tai sinh diéu tra duoc
& cac ODB; Sqpp 14 téng dien tich ODB (m?).

- Xdc dinh chi s6 da dang lodi cdy téi sinh: Tuong
te nhu tang cay gé.

- Xdc dinh ty I¢ vé nguon goc cay tdi sinh: Nguon
goc cay tai sinh duoc tinh theo cong thic:

N% =2 %100
N

Trong d6: N% la ty lé phan tram cay hat/choi; n
1a tong s6 cay hat/choéi; N 1a téng s6 cay tai sinh.

- Xdc dinh ty Ié chat rong cdy t4i sinh:

Chat luong cay tai sinh duoc tinh theo cong
thic:

N% =2 %100
N

Trong do: N% la ty 1é phan tram cay tot/trung
binh/x4u; n 1a téng s6 cay tot/trung binh/x4u; N 1a
téng so cay tai sinh.

Tieu chi phan loai chat luong cay tai sinh:

+ Cay tot 1a cay co6 than thang, khong cut ngon,
sinh trudng phat trién tot khong sau, bénh.

+ Cay trung binh 1a cay khong cong queo, khong
sau, bénh, khong gay canh cut ngon nhung kha ning
sinh truéng kém hon, c6 thé con dang bi chén ép boi
tang cay bui va tham tuoi.

+ Cay x4au la cay cong queo, cut ngon, sinh
trudong phat trién kém, bi sau, bénh.

- Phan bo'sé cay téi sinh theo cap chiéu cao:

Phan cap cay tai sinh theo chiéu cao duoc chia
thanh 4 cap nhu sau: Cap I H < 0,5 m; cap II: 0,5m <
H<1,0m;cap III: ,0m <H <1,5m; cdp IV: H> 1,5
m.

Cac s6 lieu thu thap duoc xit ly véi su hé tro ctia
phan mém Excel.

3. KET QUA NGHIEN CUU

3.1. Hién trang hé sinh thai ra cat & huyén
Phong Dién

3.1.1. Phan bo dién tich ru cit & huyén Phong
Pién

Hién nay dién tich ra cat & huyén Phong Dién co
khoang 889 ha, duoc phan bo & 10 xa va thi tran

(Bang 1).
Bang 1. Thong ké dién tich ra cat theo xa/thi tran
& huyén Phong Dién
STT Xa/thi tran Dién tich (ha)

1 |Phong Hoa 97,3

2 |Phong Binh 2589

3 |Phong Chuong 23,0

4 |Phong Thu 23.0

5 |Phong Hién 160,0

6 |Thi trAn Phong Dién 2,6

7 |bién Huong 119,4

8 |bién Mon 66,8

9 |DPién Loc 38,0

10 |Pién Hoa 100,0
Téng cong 889,0

Nguon: Hat Kiém lim huyén Phong Pién, nim
2021.

Bang 1 cho thdy, dién tich ra cat con lai ctia toan
huyén Phong Dién 1a 889,0 ha phan b6 & 10 xa/thi
tran, dai dién cho 2 ving ro rét: Vung dong bang (xa
Phong Hoa, Phong Binh, Phong Chuong, Phong
Thu, Phong Hién, thi trdn Phong Dién) va viing dam
pha ven bién (xa Pién Huong, Dién Mon, Dién Loc,
bién Hoa). Phong Binh 1a xa c6 dién tich ra cat 16n
nhat (258,9 ha), thap nhat 1a thi tran Phong Dién (2,6
ha).

3.1.2. Tham thuc vat ¢ huyén Phong Dién

Danh luc mot s6 loai cay gbé cha yéu & ru cat
huyén Phong Dién duoc thé hién ¢ bang 2.

Béang 2. Danh luc mét s6 loai cay g chii yéu & ru cat huyén Phong Pién

STT | Tén pho thong Ten dia Ten khoa hoc Ho
phuong

1 |Son quato Son nudc Gluta megalocarpa Anacardiaceae
2 |Bu dé truong Mu tru Uvaria microcarpa Annonaceae
3 |Hoadé nam bo Desmos cochinchinensis Annonaceae
4 |Hoadé Chap choi Desmos chinensis Anonaceae
5 |Stng trau Tabernaemontae bufialina Apocynaceae
6 |Choc mao Chot mao Salacia cochinchinensis Celastraceae
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7 |Buacat Bua Garcinia scheferi Clusiaceae

8 [Muu Callophylum inophyllum Clusiaceae

9 |Taichua Roi Garcinia cowa Clusiaceae

10 |Tau duyén hai Chai ;/bavzlc;fszfgacbomp o1 subsp. Dipterocarpaceae

11 |Bum bup Bui bui Mallotus apelta Euphorbiaceae

12 |Cu den Croton sp. Euphorbiaceae

13 |Bocuvé Breynia fruticosa Euphorbiaceae

14 |Veéve Cleistanthus concinnus Euphorbiaceae

15 |[Décat bé Lithocarpus concentricus Fagaceae

16 |Boiloi xanh Bai lai Litsea glutinosa Lauraceae

17 |Qué ranh Cinnamomum burmannii Lauraceae

18 |Dau dang Lindera myrrha Lauraceae

19 |Loc ving Mung Barringtonia acutangula Lecythidaceae

20 |Trai nuéc Trai Fagraea fragans Loganiaceae

21 |Mua Me Melastoma edule Melastomaceae

22 |Sam tan Ran Memecylon umbellatum Melastomaceae

23 |C6 uom Archidendron bauchei Mimosaceae

24 |Sanh Sanh, seng | Ficus benjamina Moraceae

25 |Chay Chay Artocarpus tonkinensis Moraceae

26 |Maca Rapanea linearis Myrsinaceae

27 | Com nguodi Ardisia pseudopedunculosa Myrsinaceae

28 |Tram né N6 Syzygium chanlos Myrtaceae

29 |Tiéu sim Sim ra Rhodamnia dumetorum Myrtaceae

30 |Sim Rhodomyrtus tomemtosa Myrtaceae

31 |Tram bau Tram bu Syzygium corticosum Myrtaceae

32 |Thanh hao Chéi Baeckea frutescens Myrtaceae

33 |Tram gio Tram dau Melaleuca cajeputi Myrtaceae

34 |Voi Boi Cleistocalyx operculatus Myrtaceae

35 |Sang ma Chang ma Carallia brachiata Rhizophoraceae

36 |Trang d6 Trang Ixora coccinea Rubiaceae

37 |Danh danh Ch? nh Gardenia angustifolia Rubiaceae
chanh

38 |Lau Lau Psychorita monthana Rubiaceae

39 |Bachac Chan ba Evodia lepta Rutaceae

40 |Buéi bung Comruwou |Acronychia pedunculata Rutaceae

41 |Chéi Sén cat Planchonella obovata Sapotaceae

42 |Bach bénh Mat nhan Eurycoma longifolia Simaroubaceae

43 |Trom sang Uoi, sang Sterculia lanceolata Sterculiaceae

44 |So Dau tro Cammelia sansanqua Theacea

Nguén: Thao luan nhom két hop voi khao sat thuc dia, nam 2020
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Bang 2 cho thdy, tang cay g6 (tang cay lap quan)
clia ru cat bao gdm khoang 44 loai cay chu yéu, cac
loai nay khong phat trién manh vé chiéu cao ma cé
khuynh huéng tao tan rong va day.

3.2. Dic diém cdu tric tAng cay gb

3.2.1. Mat do va cdc chi tiéu sinh truong ting cay
g0

Nghién cttu nay da tién hanh do dém cac chi tiéu
ctia lam phan trén 6 OTC va két qua duoc thé hién &
bang 3.

Bang 3. Két qua tinh toan mét s6 chi tiéu 1am phan

Xa OTC | N (cay/ha) (Ic)rlrf) ((:/\)’ gn) CV (%) (?nt) CV %)

1 440 67 | 734 | 40 | 2211 | 19 | 3198

Phong Binh 2 550 65 | 826 | 43 | 2100 | 18 | 33.16
3 500 67 | 773 | 46 | 1687 | 20 | 3260

1 130 54 | 810 | 33 | 1070 | 23 | 11.20

Pién Hirong 2 140 53 | 1390 | 35 | 1501 | 27 | 19.17
3 150 54 | 1370 | 37 | 1750 | 27 | 29.26

Ghi chu: N 14 mat dp cdy trén cic OTC cua ting cdy g6; D, ;14 duong kinh trung binh tai vi tri 1,3 m; Hvn
I chiéu cao wit ngon; D,l4 duong kinh tdn cta todn bo so cay g6 co D, ;2 6 cm; CV (%) 4 hé so bién dong

Bang 3 cho thay: O xa Phong Binh, mat do cay
trén cac OTC ctia tang cay g6 dao dong tir 440 - 550
cay/ha. Puong kinh trung binh tai vi tri 1,3 m dao
dong tr 6,5 - 6,7 cm, chiéu cao vit ngon trung binh
nam trong khoang tir 4,0 - 4,6 m; duong kinh tan
trung binh nam trong khoang 1,8 - 2,0 m.

Trong khi d6, & xa Dién Huong, mat do cay trén
cac OTC ctia tang cay gbé dao dong tir 130 - 150
cay/ha. Puong kinh trung binh tai vi tri 1,3 m dao
dong tir 5,3 - 5,4 cm, chiéu cao vat ngon trung binh
nam trong khoang tir 3,3 - 3,7 m; duong kinh tan
trung binh nam trong khoang 2,3 - 2,7 m.

3.2.2. Cau tric t0 thanh tang ciy gé

Bang 4. T4 thanh ting cay g6 ctia ru cat tai huyén Phong Dién

Xa Chi s6 quan trong IV% Cong thtc t6 thanh
) N% 47 00Th + 28,64D + 11,51Ch + 7,52Mc + 5,33CLK
PBi‘;‘;g V% (N, G) 34.97Th + 25 45D + 14,83Mc + 13,80Ch + 10,96CLK
V% (N, G, F) 36,07Th + 26,46D + 14,14Mc + 13,36Ch + 9,97CLK
N% 31,07Th + 21,11Mc + 6,73Xm + 41,09CLK
Pién | V% (N, G) 31,99Th + 22,66Mc + 10,53Xm + 10,03Bb + 7,32D + 7,09No +
Huong 10,38CLK
23.95Tb + 21,74Mc + 12,77Xm + 11,99Tr + 10,36Bb + 7,11D +
0, ’ ’ ’ ’ ’ ’
V% (N, G, ) 5,13No + 6,95CLK

Chii thich: Tram bau: Th; Maca: Mc; Chai: Ch; Dé cat: D; Trang: Tr; Xang ma: Xm,; Biach bénh: Bb; No:

No; cédc lodi khac: CLK

Bang 4 cho thay, t6 thanh tang cay g0 tai 2 xa
nghién ctru & huyén Phong Dién c6 8 loai tham gia
CTTT, bao gom: Tram bau, Maca, Chai, Dé cat,
Trang, Xang ma, Bach bénh, N6. Trong d6 Tram bau
la loai chiém wu thé nhat, tham gia tat ca cac CTTT
va chiém ty 1é cao & ca 2 xa nghién ctru; tiép dén la
Maca tham gia tat ca cac CTTT & ca 2 xa, nhung chi
chiém uu thé & xa Dién Huong; sau hai loai trén la
Dé cat chiém wu thé & xa Phong Binh. Day 1a nhimg
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loai cay cé gia tri sinh thai cao trong qua trinh phuc
hoi ring, voi vai tro 1a nhimg cay tién phong tao lap,
phuc hoi hoan canh rimg theo quy luat tu nhién len
cap cao hon.

3.2.3. Chi sé' da dang loai

Mt @6 da dang loai duoc nghién cttu qua chi s6
da dang loai Shannon - Wiener (H) va Simpson (D)
duoc tong hop & bang 5.
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Bang 5. Chi s6 da dang loai tAing gd clia

ru cat tai huyén Phong Dién

Xa | OTC |SGloai| Sécathé| H | D

o 1 4 44 | 1,14 |0,61

ong Iy 4 55 | 1,19 |0,66
Binh

3 6 50 | 1,38 |0,68

bién 1 5 13 | 1,48 |0,75

Heong |2 7 14 | 1,81 |0,82

3 5 15 | 1,49 |0,76

Bang 5 cho thay, s6 luong loai bién dong tai 2 xa
tir 4 - 7 loai. SO luong ca thé (N) trong OTC 1.000 m?
tai 2 xa bién dong tir 13 - 55 c4 thé, diéu nay cho thay
c6 su bién dong so6 luong ca thé ro rét gitta 2 xa
nghién ctru. Xa Phong Binh c6 so luong ca thé lon
nhat tir 44 - 55 ca thé, trong khi d6 so luong ca thé
ctia xa bién Huong 1a tir 13 - 15 ca thé.

Chi s6 Shannon H bién dong tir 1,14 - 1,81. Pa
dang loai dat gia tri cao nhat tai OTC2 cta xa Dién
Huong (H = 1,81) va c6 gia tri nhé nhat tai OTC1 caa
xa Phong Binh (H = 1,14). Két qua nghién ctru cho
thdy, chi s6 da dang Shannon dat & murc thdp thé
hién da dang loai trong khu vic nghién ctu ciing &
muc thap, chi s6 nay thuong cao nhat 1 6,0.

Trong khi d6, chi s6 Simpon (D) bién dong tir
0,61 - 0,82. Da dang loai dat gia tri cao nhat van &
OTC2 ctia xa Dién Huong va thap nhat OTC1 cta xa
Phong Binh.

Nhu vay, c6 thé thay da dang loai ctia cc ru cat
tai 2 xa nghién ctu la & mic do trung binh. Do vay
can phat luéng day leo, giam b6t cay bui canh tranh
va chén ép cay g6 dé xuc tién nhanh qua trinh phat
trién va 6n dinh ring.

3.3. Mot so dic diém vé cdu tric cay tai sinh

3.3.1. Cau tric t6 thanh

Bang 6. T6 thanh cay tai sinh theo ty lé s6 cay (N%)
clia rii cat tai huyén Phong Dién

Xa Cong thtrc t6 thanh
. 40,50Tb + 19,19Mc + 13,27Ch +
Phong Binh
6,91Mn + 6,67Ttr + 13,46CLK
N 22,41Mc + 16,39Tg + 12,22Tr +
bién Huong
48,98CLK

Ghi chu: Tram bau: Th; Maca: Mc; Chai: Ch;
Truong truong: TTr; Mat nhin: Mn; Trang: Tr; Tram
gio: Te; Cic lodi khac: CLK.
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Bang 6 cho thdy, trang thai tham thuc vat cta
tang cay tai sinh tai khu vuc nghién ctru chi c6 7 loai
tham gia CTTT, bao gom: Tram bau, Maca, Chai,
Truong truong, Mat nhan, Trang va Tram gi6. Trong
d6, Maca 1a loai chiém wu thé nhat, tham gia tat ca
cac CTTT & ca 2 xa nghién cttu, tiép dén 1a Tram bau
la loai chiém wu thé nhat & xa Phong Binh. Tir két
qua nay cho thay, mot so loai nhue Tram bau, Maca
khong chi c6 mit trong nhom wu thé ctia tang cay
cao ma con c6 mat trong nhom uu thé cua lop cay tai
sinh, nén kha ning phuc héi rimg & day tré vé trang
thai cau tric ban dau la hoan toan kha thi.

3.3.2. Chi s6 da dang loai
Bang 7. Chi s6 da dang loai cay tai sinh cta ru cat

tai huyén Phong Dién
Xa | OTC |Séloai| 0% | H D
thé
Phon 1 6 | 221 | 141 | 072
ong 5 | 365 | 1,13 | 0,61
Binh

3 8 | 209 | 161 | 075
e |1 7 20 | 1,89 | 0,84
o |2 6 16 | 1.84 | 083
13 8 18 | 1,96 | 085

Bang 7 cho thay, s6 luong loai bién dong tir 5 - 8
loai va khong c6 khac biét 1on so véi tang cay gb. So
luong ca thé cay tai sinh cé su bién dong 1on gitra xa
Phong Binh va xa Pién Huong. O xa Phong Binh, s6
luong ca thé cay tai sinh trong OTC 1.000 m? bién
dong tir 221 - 365. Trong khi d6, & xa Dién Huong, s6
luong ca thé cay tai sinh trong OTC 1.000 m? tai cac
OTC bién dong tir 16 - 20 ca thé, thap hon nhiéu so
voi xa Phong Binh.

Chi s6 Shannon (H) bién dong tir 1,13 - 1,96. Qua
do6 cho thay chi s6 da dang Shannon (H) cta cay tai
sinh dat & muc thap nhung nhin chung van cao hon
sao voi tang g6 chinh. Chi s6 Simpon (D) bién dong
tir 0,61 - 0,85. Nhu vay, co6 thé thay rang da dang loai
cay tai sinh cao hon so voi tang cay gé. Tuy nhién, da
dang tang cay tai sinh theo thoi gian sé khong 6n
dinh. Cay chi sinh truong manh & giai doan dau sau
khi ndy mam, cang vé sau sinh trudéng cang giam, do
d6 so luong ca thé c6 thé khong con nhiéu dan dén
muc do da dang ciing sé giam dan. Vi vay, doi voi
rimg tu nhién kém chat luong thi tién hanh 4p dung
cac giai phap ky thuat 1am sinh nhw khoanh nuo6i xuc
tién tai sinh te nhién cé tréong bé sung cay ban dia.

107



KHOA HOC CONG NGHE

3.3.3. Phan bé cay téi sinh theo cap chiéu cao

Bang 8. Phan bd cay tai sinh theo cip chiéu cao clia ru cat tai huyén Phong Dién

Két qua nghién ciu cho thdy, & xa Phong Binh,
sO cay tai sinh tap trung nhiéu ¢ cac cap I (H <0,5 m)
vacap IV (H > 1,5 m), cay tai sinh co6 trién vong (H >
1 m) chiém ty lé 48,5%. Trong khi do, ¢ xa Dién
Huong, s6 cay tai sinh tap trung nhiéu & cac cap IV
H>15m)valll 1,0 m <H <15 m), ty 1é cay tai
sinh c6 trién vong 1a 66,6%.

3.3.4. Nguon goc va chat lrong cdy t4i sinh

Bang 9 cho thay, ty 1é cay tai sinh c6 ngudn goc
ttr choi déu chiém ty 1é cao hon so voi cay tai sinh
bang hat & ca 2 xa Phong Binh va Dién Huong. O xa
Phong Binh, ty lé cay tai sinh choi chiém 70,2%, con
ty lé cay tai sinh hat chiém 29,8%. Xa Dién Huong ty
lé cay tai sinh choi chiém 72,2%, con ty lé cay tai sinh

N Cap chiéu cao
Xa (cay/ I II III v
OTC) |(H <05m) | 05m<H<10m)| (1,0m<H<15m) (H>1,5m)
Phong 995 108 44 26 117
Binh 36,6 14,9 8,8 39,7
bién 180 30 30 50 70
Huong 16,7 16,7 27,8 38,8
hat chiém 27,8%.

Bang 9. Nguon gdc cay tai sinh cia
ru cat tai huyén Phong Dién

N Ty lé ngudn goc tai sinh
w3 ] I8 T
OTC 9 A 9
) hat %) choi ()
Phong Binh | 295 88 298| 207 | 70,2
bién Huong| 180 50 | 27,8 | 130 | 72,2

Nhu vay, ngudn gdéc cay tai sinh cha yéu cta 2
xa Phong Binh va Dién Huong 1a tai sinh chéi, chi
mot phan nhé c6 ngudn goc tir hat. Pac diém nay
khong thuan loi cho viéc hinh thanh tang rimng chinh
trong tuwong lai.

Bang 10. Chét luong cay tai sinh ctia ra cat tai huyeén Phong Dién

N Chat luong cay tai sinh
Xa R . Ty le Trung Ty le . Ty le
T v v v
(cay/OTC) Tot @ binh @ Xau @
Phong Binh 295 31 10,5 257 87,1 7 2,4
bién Huong 180 40 22,2 140 77,8 0 0

Bang 10 cho thdy, cay tai sinh c6 chat luong tot
va trung binh chiém ty Ié phan 16n & 2 xa Phong Binh
va Dién Huong, d6 1a diéu kién thuan loi cho qua
trinh loi dung tai sinh te nhién dé phuc hoi rimg.
Bién phap ky thuat ap dung & day 1a xuc tién tai sinh
tu nhién két hop trong bé sung céc loai cay co gia tri
sinh thai nhu phong ho, chong céat bay. Nuo6i duong
cay tai sinh muc dich phtt hop nham thic ddy nhanh
qua trinh phuc hoéi nang cao chat lugng rimg, phu
hop voi muc tiéu quan 1y rimg.

Nhu vay, khi thoi gian phuc hoéi tang thi s6 luong
cay c6 chat luong tot ting lén, s6 luong cay cé chat
luong trung binh va xau gidm dan. Vi vay, bién phap
ky thuat tac dong vao rimg lic nay la xuc tién tai sinh
te nhién két hop diéu chinh mat do cay tai sinh muc
dich, trong dam trai déu trén bé mat dat ring, dong
thoi nuoi duong dé chung sinh trueong, phat trién tot,
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c6 ty 1é cay tot chiém ty 1é cao trong t6 thanh cay tai
sinh.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Téng dién tich ra cat & huyén Phong Dién 1a 889
ha voi 44 loai cay cht yéu. Mat do cay trén cac OTC
clia tang cay g6 dao dong tir 130 - 550 cay/ha voi
duong kinh trung binh tai vi tri 1,3 m dao dong tir 5,3 -
6,7 cm va chiéu cao vat ngon trung binh 1a 3,3 — 4,6 m.

S6 luong loai cay tham gia vao CTTT cuta tang
cay cao la 8 loai, trong d6 Tram bau, Maca va Dé 14
bong/Dé cat 1a nhing loai cay chiém uu thé. O ting
cay tai sinh cé 7 loai tham gia vao CTTT, trong do
Maca va Tram bau la nhimg loai cay chiém uu thé.
Tir két qua xac dinh CTTT va loai cay chiém uwu thé
ctia tang cay cao va tang cay tai sinh cho thdy Tram
bau, Maca 1a hai loai chiém wu thé & ca 2 tang, nén
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kha nang phuc hoi rimg & day trd vé trang thai cau
truc ban dau 12 hoan toan kha thi.

Ty lé cay tai sinh c6 ngudn goc tir chéi chiém ty
1é cao hon so véi cay tai sinh bang hat. TV 1é cay tai
sinh c6 trién vong (H > 1 m) chiém khoang 57,55%.
Chat luong cay tai sinh cht yéu & cap trung binh
(82,45%)

4.2. Kién nghi

Tiép tuc c6 nhitng nghién ctru sau hon vé dac
diém c4u truc, tai sinh va nhan t6 tac dong bén ngoai
dén rimg ru cat & nhimg khu vuc nghién cttu khac
nhau, tir d6 nham dé xudt giai phap nuoi duong phuc
hoi ring hop ly. Bén canh d6, can di sau nghién ctru
vé diéu kién dat dai, khi hau anh hudéng dén kha
nang sinh truong cua tham thuc vat ru cat dé co két
luan chinh xac. Di sau nghién cttu ky thuat gieo wom,
nhan giéng va trong rimg céac loai cay ban dia c6 uu
thé dé xay dung quy trinh ky thuat vé trong loai cay
nay. Trén co s&¢ d6 xem xét viec m& rong mo hinh
trong cac loai cay ban dia nham duy tri tinh ning
phong ho. Tang cuong céng tac bao vé ring ru cat

ngay tir lic nay dé lam cé s& cho cac buoc nghién
ctru thit nghiém ti€p theo.
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RESEARCH ON FOREST STRUCTURE CHARACTERISTICS AND NATURAL
REGENERATION OF SANDY FOREST IN PHONG DIEN DISTRICT, THUA THIEN - HUE
PROVINCE

Hoang Huy Tuan!, Nguyen Huu Tam?, Tran Thi Thuy Hang®
!University of Agriculture and Forestry, Hue University
?Department of Agricuture and Rural Development of Da Nang city

Summary

Results of research on forest structure characteristics and natural regeneration on sandy forests (Natural
forest on sandy soil) in Phong Dien district, Thua Thien - Hue province show that: the density of timber tree
layer of sample plots is from 130 - 550 trees per ha, with an average diameter of 5.3 — 6.7 cm, and average
height top is 3.3 — 4.6 m. The number of tree species involving in the compositional formulas in the high
tree layer are 8 species and 7 species in the regeneration tree layer. In which, Syzygium corticosum (Tram
bau) and Rapanea linearis (Maca) are dominant species in both above layers. These are species with high
ecological value in the forest restoration process, with the role of pioneer trees to create and restore forest
conditions according to the natural rule to a higher level. The rae of shoot regeneration trees is higher than
seed regeneration trees, respectively 71.2% and 28.8%. Prospective regeneration tree (H > 1 m) is
approximate 57.55%. The quality of regenerative trees is mainly at medium level with the rate of 82.45%

Keywords: Forest structure, natural regeneration, Phong Dien district, sandy forest.

Nguoi phan bién: PGS.TS. Lé Xuan Truong
Ngay nhan bai: 20/5/2022

Ngay thong qua phan bién: 20/6,/2022
Ngay duyét dang: 27/6/2022
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NGHIEN CUU XAY DUNG NHAN HIEU CHUNG NHAN
SAN PHAM “MIEN DONG BiNH LU”,

HUYEN TAM BUONG, TINH LAI CHAU
Nguyén Thi Thay Hang" *, Hoang Thi Nga!, Lé Van Ta!,
Nguyén Thi Hurong!, Pham Hing Cuong?, Tran Thi Kim Huong?,
Nguyén Thi Phuong? Nguyé&n Thanh Hung!, Nguyé&n Thi Hoa®

TOM TAT

Dong riéng 13 cay mang lai gia tri kinh t€ cao cho nguoi dan tai xa Binh L, huyén Tam Puong, tinh Lai
Chau. Tt nhitng nam 1965 - 1970 tréng cay dong riéng va san xuat mién dong dwoc hinh thanh tai x4 Binh
Lu v6i phuong thitc hoan toan thil cong, dén nay, nguoi dan dau tu may xay xat ctt dong riéng va ché bién
mién dong bang may ép dun nén nang suat va chat luong mién dong ngay cang duoc nang cao. Két qua
danh gia cac chi tiéu chat luong cdm quan va sinh héa bao goém chi tiéu chat luong, chi tiéu vi sinh vat va
chi tiéu kim loai nang cho thdy mién dong Binh Lu, huyén Tam Puong déu dam bao yéu cau chat luong
theo tiéu chuén ciua Bo Y té tai Quyét dinh s6 46/2007/QD-BYT. San phidm “Mién dong Binh Lu", huyén
Tam Duong dugc Cuc S& hitu tri tué cdp gidy chimg nhan nhan hiéu s6 405047 theo Quyét dinh s6
92170/QD-SHTT ngay 30/11/2021. Diéu nay sé thuc ddy mé rong san xuat, phat trién va quang ba san

phidm mién dong Binh Lu, huyén Tam Duong.

Tir khoa: Dong riéng, mién dong Binh Lu, nhan hiéu ching nhéan, sian xudt mién dong:.

1. BAT VAN BE

Hién nay, san xuit cay dong riéng va ché bién
mién dong rat phé bién & cac lang nghé ctia nhiéu
dia phuong trong ca nudc, trong d6 co lang nghé
mién dong tai xa Binh Lu, huyén Tam Duong, tinh
Lai Chau. Tuy nhién, nguoi dan canh tac dong riéng
van theo cach thtc truyén thong, dong thoi san phdm
mién dong san xuat ra c6 gia tri chua cao. D€ phat
trién cay dong riéng bén virng can ap dung cac tién
bo ky thuat trong canh tac theo hudong VietGAP tao
san phidm an toan, chat luong cao, than thién voi moi
treong, bao vé sttc khoé nguoi san xuat ciing nhu
nguoi tieu dung. Dong thoi nang cao gia tri cta san
phdm mién dong, quang ba va mé& rong thi truong
tiéu thu san phdm mién dong thi viéc xay dung nhan
hiéu chimg nhan cho san phdm mién dong Binh L,
huyén Tam Puong, tinh Lai Chau la moét dinh huéng
ding va hét stic can thiét.

Tt thuc té do, S& Khoa hoc va Cong nghé tinh
Lai Chau da phoi hop véi Trung tam Tai nguyén thuc
vat - Vién Khoa hoc Noéng nghiép Viét Nam thuc hién
dv an “Ung dung tién b ky thudt trong, ché bién bot

" Trung tim Tai nguyén thyc vat
?S6 Khoa hoc va Cong nghé tinh Lai Chau
“Email: hangnguyenthuy310185@gmail.com
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cay dong riéng chat lwong cao va xiy dung mién
dong Binh Lu, huyén Tam Puong”, ma s6 DALC
02/19, thoi gian thuc hién 2019-2022. Noi dung cua
du 4n gom: 1) Diéu tra thuc trang san xuat trong
dong riéng, ché bién bot dong riéng va san xuat mién
dong tir bot dong riéng tai Tam Puong, Lai Chau; 2)
Hoan thién quy trinh ché bién bot dong riéng chat
luong cao; 3) Nhan giong dong riéng phuc vu mo
hinh; 4) Dao tao va chuyén giao quy trinh ky thuat
trong va ché bién bot dong riéng; 5) Xay dung mo
hinh trong dong riéng theo huong VietGAP; 6) Xay
dung nhan hiéu ching nhan “Mién dong Binh Lu”,
huyén Tam Duong. Trong do6, xay dung nhin hiéu
ching nhan cho san phdm “Mién dong Binh Lu” 1a
mot trong nhitng ndi dung quan trong cta du an, bai
bao nay trinh bay két qua da dat duoc cta nghién
cuu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

Mién dong Binh Lit, huyén Tam Puong, tinh Lai
Chau.

2.2. Phuong phap nghién ctru

Xay dung hé so dang ky nhan hiéu chimg nhan
“Mién dong Binh Lu", huyén Tam Puong, tinh Lai
Chéau gtti Cuc So hitu tri tué theo quy dinh hién hanh
bao gom:
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Mau biéu trung (logo) ctia nhan hiéu ching
nhan “Mién dong Binh Lu*: duoc x4y dung trén phan
mém CorelDRAW X7. Tiéu chi ctia logo 1a dac trung
rieng, doc quyeén, truyén tai duoc thong dieép, don
gian dé nhé, mau siac hai hoa.

Quy ché quan ly va stt dung nhan hiéu ching
nhan “Mién dong Binh Lu”: duoc xay dung dua vao
Luat S& htru tri tué ngay 29/11/2005; Luat stra d6i,
b6 sung mot s6 diéu ctia Luat S& hitu tri tué ngay
19/6/2009 va Luat stra ddi, b6 sung mot s6 diéu cua
Luat Kinh doanh bao hiém, Luat S& hitu tri tué ngay
14/6/019; Nghi dinh s6 103/2006/ND-CP ngay
22/9/2006 ctia Chinh phu quy dinh chi tiét va huéng
dan thi hanh mot so6 diéu ctia Luat Sé hiru tri tué vé
s& hitu cong nghiép va Nghi dinh s6 122/2010/ND-
CP ngay 31/12/2010 ctia Chinh phu stra déi, b6 sung
mot s6 diéu cta Nghi dinh s6 103/2006/ND-CP;
Thong tu s6 01/2007/TT-BKHCN ngay 14/02/2007
ctia Bo Khoa hoc va Cong nghé huong dan thi hanh
Nghi dinh s6 103/2006/ND-CP ngay 22/9/2006 cta
Chinh pht quy dinh chi tiét va huéng dan thi hanh
mot s6 diéu cta Luat S¢ hitu tri tué vé sé hitu cong
nghiép va Thong tu s6 05/2013/TT-BKHCN ngay
20/02/2013 ciia Bo Khoa hoc va Cong nghé stra d6i,
b6 sung mot so diéu caa Thong tu s6 01/2007/TT-
BKHCN ngay 14/02/2007; Van ban hop nhat — Van
phong Quéc hoi vé Luat S& hitu tri tué¢ ngay
25/6/2019.

B¢ tiéu chi vé chat luong can ching nhan cho
san phdm “Mién dong Binh Lu": duoc xay dung theo
thuyét minh ctia du 4n da duoc S Khoa hoc va Cong
nghé tinh Lai Chau phé duyét nam 2019; theo quy
dinh ctia B6 Nong nghiép va PTNT nam 2012, Quyét
dinh s6 46/2007-QD-BYT cta Bo Y t€ [1, 2, 3]. Lay
250 g mién dong ngau nhién ctia 20 ho gia dinh co6
san xuat mién dong tai xa Binh Lw, huyén Tam
buong, tinh Lai Chau. Toan bo luong mién cta cac
h¢ duoc 14y mau tron déu, chia thanh 5 mau l6n nhu
nhau ki hiéu mau 1, mau 2, mau 3, mau 4, mau 5 va
dem phan tich cac chi tiéu. Chi tiéu cam quan gém
mau sic, trang thai, mui, vi va tap chat thuc hién tai
Trung tdm Tai nguyén thuc vat. Chi tiéu chat luong
gom 12 chi tiéu ham luong protein, nuéc, lipit, xo
tho, tinh bot, phot pho, tro téng s6, canxi, natri, kali,
sat va vitamin B1; chi tiéu vi sinh vat - chi s6 nidm
men va nam moc; chi tiéu kim loai nang gém ham
lwong asen, chi, cadimi duoc danh gia tai Trung tam
Nghién ctru va Kiém tra chat luong thuc pham, Vién
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Co dién Nong nghiép va Cong nghé sau thu hoach.

biéu tra thong tin vé san xuat cay dong riéng va
ché bién mién dong Binh Lu tai xa Binh L, huyén
Tam Duong, tinh Lai Chau theo phuong phap diéu
tra nhanh nong thon PRA, diéu tra, phong van truc
tiép cac ho dan trong dong riéng, ché bién tinh bot
dong riéng va ché bién mién dong trén dia ban
nghién cttu. Thu thap thong tin diéu tra tir so cip dén
thtt cap: Thu thap thong tin lién quan dén san xuat
dong riéng, ché bién tinh bot dong riéng, ché bién
mién dong tir Phong Nong nghiép va PTNT huyén
Tam Puong, UBND x4a Binh Lu va thu thap thong tin
truc tiép tir 100 ho dan c6 trong dong riéng, ché bién
tinh bot va san xuat mién tai xa Binh Lu.

Ban do vung trong va xan xuit mién dong mang
nhin hiéu chimg nhan dugc xay dung trén thong tin
diéu tra duoc cung cdp tir Phong Nong nghiép va
PTNT huyén Tam Duong.

Chid s& httu nhan hiéu ching nhan: Theo quy
dinh tai Diéu 87 - Quyén dang ky nhan hiéu cta Van
ban hop nhat - Van phong Quéc hoi vé Luat Sé hiru
tri tué ngay 25/6/2019.

Dé hoan thien hé so don dang ky nhan hiéu
ching nhan cho san phdm “Mién dong Binh Lu",
huyén Tam Duwong, Trung tim Tai nguyén thuc vat -
co quan cha tri thuc hién du 4n phéi hop cung S&
Khoa hoc va Cong nghé tinh Lai Chau, UBND huyén
Tam DPuong t6 chice Hoi nghi 14y y kién dong gop,
thong nhat mau biéu trung ctia nhan hiéu chimg
nhan, ban d6 vung tréong dong riéng san xuat mién
dong, quy ché quan ly va stt dung nhan hiéu ching
nhan. Hoi nghi t6 chitc tai UBND huyén Tam Duong
voi 50 dai biéu tham du la dai dien Trung tam Tai
nguyén thuc vat, So Khoa hoc va Cong nghé tinh Lai
Chau, S& Nong nghiép va PTNT tinh Lai Chau, S&
Cong thuong tinh Lai Chau, UBND huyén Tam
DPuwong, Phong Nong nghiép va PTNT huyén Tam
buong, Phong Kinh té va Ha tang huyén Tam
Duong, Trung tim dich vu néng nghiép huyén Tam
buong, UBND xa Binh Lu, HTX Nong nghiép va
Dich vu Binh Lu, cac ho trong dong riéng, san xuat,
kinh doanh mién dong Binh L.

2.3. Dia diém thoi gian tién hanh nghién ctru
Thoi gian nghién ctru: nam 2020 - 2021.

Dia diém: xa Binh Lu, huyén Tam Duong, tinh
Lai Chau.

111



KHOA HOC CONG NGHE

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua diéu tra san xuit mién dong Binh
Lu, huyén Tam Puong, tinh Lai Chau

Qua két qua diéu tra kién thic ban dia vé canh
tac cay dong riéng, ché bién tinh bot dong va san
xuat mién dong ctia 100 ho dan tai cac ban Hoa Van,
Theén Thau, KM2... thuoc xa Binh Lu, huyén Tam
Duong cho thay: nhitng nam 1965 khi c6 chinh sach
xay dung phat trién vung kinh t€ méi, nhiéu nguoi
dan Thai Binh d3 xung phong lén huyén Tam Duong
xay dung va phat trién kinh té mai. Tir day, cay dong
riéng duoc mot s6 nguoi dan tréong thir nghiém va
nghé 1am mién ciing bat dau duoc hinh thanh rai rac.
Ban dau san phdm mién dong Binh Lu lam ra chi dé
phuc vu cho cac ho gia dinh trong thon, ban. Pén
nam 1976, khi cu Vit Céong Hoanh va cu Va Van Bai
qué ¢ Thai Binh c6 nghé 1am mién dong, di cu lén xa
Binh Lu, huyén Tam DPuong xay dung vung kinh té
moi, tir d6 viec trong cay dong riéng 14y bot lam mién
va phat trién nghé lam mién dong Binh Lu duoc tao
lap. Tai thoi diém d6 viéc ché bién tinh bot, lam mién
dong hoan toan thi cong, tir xay xat bot dén kéo soi
mién, vi vay nang suét va hiéu qua lam mién dong
con thap. Pén nam 2004, Hop tac xa xay xat bot Binh
Lu duoc thanh lap, nho c6 may xay xat bot va lang
dong cong suat 1on, te dong mot s6 khau nén viec
san xuat tinh bot tao nguéon nguyén lieu dau vao
duoc co gioi hoa mot phan khién ning sudt mién
tang cao. Tir ndm 2016 khi c6 may ép dun mién thay
luc duoc nguodi dan nhap vé va san xuat mién dong
tai Binh Lu, ning suit mién duoc nang cao ro rét,
mau ma soi mién dep déng déu va chat luwong ciing
duwoc cai thién dan... [5]. Theo bdo cdo ctia Phong
Nong nghiép va PTNT huyén Tam Puong, nam 2021
dién tich trong dong riéng ctia huyén Tam Duong
dat 177,1 ha, trong do rieng dién tich tréong dong
riéng ctia xa Binh Lu dat 80 ha, s6 ho chuyén san
xuat mién dong tai dia phuong lén dén gan 100 ho
gia dinh [4].

3.2. Xay dung nhan hiéu chimg nhan “Mién
dong Binh Lu", huyén Tam Puong, tinh Lai Chau

Nhan hiéu chiéng nhan 1a nhan hiéu ma chu sé
hitu nhan hiéu cho phép té chirc, cad nhan khac st
dung trén hang héa, dich vu cta t6 chttc, ca nhan do
dé ching nhan cac dic tinh vé xuat xit, nguyén liéu,
vat liéu, cach thtrc san xuat hang hdéa, cach thic cung
cap dich vu, chat luong, dd chinh xac, do an toan
hoac cac dac tinh khac cta hang hoa, dich vu mang
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nhan hiéu [7]. Qua trinh xay dung va hoan thién hé
so dang ky nhan hiéu ching nhan cho san phidm
“Mién dong Binh Lu" gom:

3.2.1. Thiét k€ va Iira chon mau biéu trung (logo)
nhan hiéu chimg nhan

Y tudng vé mau nhan hiéu “Mién dong Binh Lu”
duoc bat nguon tir quy trinh thuc té san xuit san
phdm mién dong theo vong tron kép kin tir trong,
ché bién tinh bot dong riéng dén san xuat mién dong
déu thuc hién tai lang nghé truyén thong mién dong
tai xa Binh Lu, huyén Tam Puong, tinh Lai Chau.
Trong qua trinh ché bién va bdo quan san phdm déu
khong stt dung bat ky hoa chat bao quan nao, vi vay
an toan cho nguodi san xudt va tieu dung.

Tong thé biéu mau nhan hiéu 1a sy két hop hai
hoa cac yéu t6 mau sic va tao hinh. Thiét ké don
gian, bat mat va thé hieén day da thong tin giap cho
khach hang dé nhan biét va phan biét voi cac san
phdm mién dong cung loai. Cay dong riéng 1a mot
loai cay von phat trién tu nhién, dua vao nguon nudc
va vung dat Tay Bac, cay rat thich tmg voi khi hau va
thé nhuong khac nghiét. Nhan hiéu duoc thiét ké hai
hoa giita cac biéu tuong nui, dat, dong sudi va hinh
cay dong do duoc trong tai xa Binh Lu, huyén Tam
Puong, tinh Lai Chau (Hinh 1).

Mau sic: thé hién mau xanh cta ndi rimg, cay
c6i; mau do cta hoa biéu thi su song va anh mat troi,
mau nau biéu thi cho dat dai mau mo. Hinh nui va
dong suoi thé hién dic trung ctia viing Tay Bac.

Hinh anh: cay dong riéng dang sinh truong phat
trién tot, nguon nuodc st dung dé tuodi cho cay dong
duoc lay tir cac dong sudi chdy ra tir trong 1ong nti.
Tat ca déu thé hién cho san phdm mién dong chat
luong cao va khong st dung cac chat héa hoc trong
qua trinh tréng.

Vong tron: biéu thi cho trai dat va su phén vinh,
biéu thi san phdm mién dong mang nhan hiéu ching
nhan duoc trong, ché bién hoan toan khép kin va
dam bao chat lwong tai xa Binh Luw, huyén Tam
buong voi cong nghé xanh, sach thé hién thong qua
vong tron mau xanh.

Mau nhan hiéu da duoc hoi nghi thong nhat
thong qua va lua chon dap tng duwoc tiéu chi don
gian, dé nho, khong trung lap, dac trung, mau sac hai
hoa, truyén tai duoc dung thong diép ctia nguoi san
xuat muon g gam vao san phdm ho lam ra thong
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qua mau nhan hiéu ching nhan san phdm “Mién
dong Binh Lu".

Hinh 1. Miu biéu trung nhan hiéu chimg nhan
“Mién dong Binh Lu”

322 Xay dung Quy ché quin Iy va st dung
nhan hiéu chimg nhin

Sau khi xay dung ban thdo Quy ché quan ly va
st dung nhan hiéu ching nhan duoc thong qua Hoi
thao 14y y kién cta ctia cac ho dan trong dong riéng,
san xuat mién dong, cac nha quan ly thuoc Phong
Nong nghiép va PINT huyén Tam Duwong, Phong
Kinh té va Ha tang huyén Tam Puwong, Van phong
UBND huyén Tam Duwong, UBND x4 Binh Lw, HTX
Nong nghiép va Dich vu Binh Lu... dé thong nhat va
hoan thién. Quy ché quan ly va st dung nhan hiéu
ching nhan “Mién dong Binh Lu” gdm 6 chuong véi
21 diéu, Chuong I. Quy dinh chung gom diéu 1-7,
Chuong II. Dac tinh cia san ph4m mang nhan hiéu
ching nhan “Mién dong Binh Lu” gom diéu 810,
Chuong III. Nhiém vu va quyén han ctia chu sé hitu
nhan hiéu chimg nhan gom diéu 11-13, Chuong IV.
Kiém tra, kiém soat chat luong san phdm mang nhan
hiéu ching nhan goém diéu 14-16, Chuong V. Quyén
va nghia vu ctia té chttc ca nhan duoc cap gidy chimg
nhan nhan hiéu gém diéu 17-18, Chuong VI. Diéu
khoan thi hanh gom diéu 19-21 [6].

3.2.3. Ban do wung trong dong riéng, sian xuat
mién dong

Ban d6 ving trong 1a bo phan khong thé tach roi
trong ho so dang ky nhan hiéu chirg nhan cho san
phdm, thé hién quy mo6 san xuit ctia san phim,
ngudn goc xuat xir ciia san pham.

Ban d6 vung trong dong riéng tai xa Binh Lu
quy hoach dat 80 ha va viung san xuat mién dong
duoc xay dung voi ty 16 1 : 100.000 quy mo tai xa
Binh Lu, huyén Tam Puong, tinh Lai Chau.
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Hinh 2. Ban d6 viing trong va ché bién san phim
mién dong c6 ngudn gdc tai xa Binh Lz, huyén Tam
Puong dugce gin nhan hiéu chimg nhan

“Mién dong Binh Lu"

3.2.4. Xay dung bo tiéu chi can chung nhan cho
san pham “Mién dong Binh Lir"

a) Nguon goc san pham

San phdm “Mién dong Binh Lu" duoc san xuat
theo quy trinh khép kin tir san xuét ci dong riéng,
ché bién bot dong va san xuat mién dong déu duoc
trién khai thuc hién tai xa Binh Lw, huyén Tam
buong, tinh Lai Chau. Viing nguyén liéu tréng cay
dong riéng lay cu ciing duoc quy hoach theo dinh
huong ciia UBND huyén Tam Puong, quy mo 80 ha
voi giong dong riéng d6 duoc trong tai dia phuong tir
rat lau doi [5]. Quy trinh san xuat bot dong riéng va
san xuat mién dong 4p dung theo Quy trinh cta Bo
Nong nghiép va PTNT nam 2012 [1, 2, 3].

b) Bo tiéu chi can chiung nhin cho sin pham
“Mién dong Binh Lu"

Bo tiéu chi can ching nhan cho san phdm “Mién
dong Binh Lu" bao gom cac chi tiéu vé chat luong
cam quan (5 chi tiéu); chat luong sinh ly hoéa (12 chi
tieu), chat luong vé sinh ATTP - chi tiéu vi sinh vat (1
chi tiéu - chi tiéu téng s6 nAm men, ndm moc) va kim
loai nang (3 chi tieu). Bo tiéu chi can chimg nhan
cho san phdm mién dong Binh Lu duoc xdy dung
dua vao thuyét minh ctia nhiém vu duoc S Khoa hoc
va Cong nghé tinh Lai Chau phé duyét nam 2019, can
ctr chi tiéu cdm quan d6i voi san phdm mién dong
cta B6 Nong nghiép va PTNT nam 2012, can c& cac
chi tiéu chat lwong sinh hoéa, chat lwong vi sinh vat,
kim loai ning theo Quyét dinh s6 46/2007/QD-BYT
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ctia Bo Y té d6i voi san phdm mién dong [3]. Nhing
tieu chi can ching nhan néu trén phan anh ddang
nguédn goc san pham, chét luong ctia san phdm ciing
nhu dam bao vé an toan vé sinh thuc phdm cua san
phidm “Mién dong Binh Lu", dong thoi dap tng day
dt yéu cau vé chat lwong san pham theo quy dinh, an
toan cho nguoi st dung, day cting la muc tiéu ca
nguoi san xuat va nguoi tieu dung déu huong téi. Cac
chi tiéu cu thé cho san phdm mién dong Binh Lu
duoc thé hién & bang 1.

¢) Két qua dinh gii chat lrong cam quan cua
mién dong Binh Lur

Bang 1. Mot s6 chi tieu cAm quan ctia mién dong

Binh L« huyén Tam Puong tinh Lai Chau
Mién dong Binh L, huyén Tam
Duong

Mau trang dac trung ctia mién
dong Binh Lu.
Soi mién déu nhau, bé mat soi
bong nhéan.
Soi khong bi dut gay.
Huong thom riéng ctia mién
dong.
Khong c6 mui moc.
Khong c6 mui khac la.
C6 vi ngon, dai tu nhién ctia soi
mién.
Khong c¢6 vi chua.
Khong c6 vi khac la.
Mién khong c6 cat san va tap chat
khac.

Két qua & bang 1 cho thdy, ca 5 chi tiéu cam
quan ctia mién dong Binh L, huyén Tam DPuong,
tinh Lai Chau déu dat tiéu chudn chat luong ctia san
phdm mién dong cta Bo Nong nghiép va PTNT, 2012
[3]. Theo do, danh gia cam quan chat luong mién
dong bao gém cac chi tiéu mau sic, trang thai, mui,
vi va tap chat. Mién dong Binh Lu véi dic diém dac
trung mau trang, dang soi déu nhau, bé mat nhan
bong, soi khong bi dut giy, c6 mui dic trung cha
mién dong, khong c6 mui méc, khong mui vi la,
huong vi ndu an thom ngon dac trung, soi gion dai,
khong nat, khong cat san tap chat.

TT | Chitiéu

1 | Mau sic

Trang
thai

3 Mui

5 | Tap chat

d) Két qua dinh gii vé chi tiéu chat luong sinh
hoa ciia mién dong Binh Lir

Bén canh cac tiéu chi cam quan, san pham
“Mién dong Binh Lu" con duoc danh gia, phan tich
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cac chi tiéu sinh héa bao goém chi tieu chat luong, chi
tiéu vi sinh vat va kim loai ning. Két qua phan tich
chi tieu chat luong, vi sinh vat va kim loai nang trong
mién dong Binh Lu cho théy tit ca cac chi tiéu déu
dat tiéu chuin san phidm mién dong an toan cho
nguoi st dung voi 12 chi tieu. Két qua thé hién &
bang 2 (chi tiéu 1-12).

Ham lwong protein trong cac mau mién dong
Binh Luv dem phan tich dat trung binh 0,61%, ham
luong protein dao dong tir 0,58% dén 0,65%. Nhu vay
ham luong protein trong san ph4m mién dong Binh
Lu cao gdp 2 lan so voi muc tiéu chuin quy dinh san
phdam thuc phdm dang soi cia Bo Y t€ (thuc phdm
dang soi co protein tir 0,3% trér 1én).

Ham luong lipit trung binh ctia cic mau mién
dong Binh Lu dat 2,49%, gia tri dao dong tir 2,13% dén
2,89%.

Ham lwong nudc trung binh trong cac mau mién
dong Binh Lu dat trung binh 1a 8,42%, dao dong ti
8,04% dén 8,69%. Theo quy dinh d 4m trong san
phdm khong vuot qua 12,5% dé dam bao bao quan
san phdm duoc tot, tranh ndm moc gay hai xam
nhap. Nhu vay, ham luong nuoc trong san phim
mién dong Binh Lu, huyén Tam Puong dat tieu
chuén cho phép doi véi thuc phdm dang soi.

Ham luwong tinh bot (%): ham luong tinh bot
trung binh trong san phdm mién dong Binh Lu dat
81,57%, dao dong tir 80,5% dén 82,6%.

Ham luwong chat xo (%): san phdm mién dong
Binh Lu duoc san xuat tir tinh bot dong riéng chat
luong dam bao do tinh sach va dat tieu chudn bot loai
I, vi vay ham leong chét xo trong tinh bot rat thap,
ham luong chat xo trong soi mién thanh phdm ciing
rat thap, trung binh chi dat 0,09%.

Ham luong tro téng s6 (%): ham luong tro tong
sO trong san phdm mién dong Binh L dat 0,18%, gia
tri dao dong tir 0,17% dén 0,18%.

Ham luong canxi trong cac mau phan tich dat
trung binh 1a 232 mg/100 g, gia tri dao doéng tir 216
mg/100 g dén 245 mg/100 g.

Ham lwong phét pho trung binh trong mién
dong Binh Lu dat 24,34 mg/100 g, dao dong tir 24,2
mg/100 g dén 24,5 mg/100 g.

Ham lwong natri trung binh trong mau mién
dong Binh Lu dat 261,8 mg/100 g, dao dong tir 254
mg/100 g dén 272 mg/100 g.
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Ham luong kali trung binh ctia mién dong Binh
Lu dat 77,38 mg/100 g, dao dong tr 75,6 mg/100 g
dén 78,7 mg/100 g.

Ham luong sit trong mién dong Binh Lu dat
trung binh 1a 5,74 mg/100 g, dao dong tir 5,12
mg/100 g dén 6,05 mg/100 g.

Ham luong vitamin B1 trong mién dong Binh Lu
dat trung binh la 15,58 1g/100 g, gia tri dao dong tur
14,8 ng/100 g dén 16,5 ng/100 g.

Cac vitamin khac gém vitamin B2, vitamin A,
vitamin C, vitamin B3, Beta caroten ciing duogc danh
gi4, tuy nhién khong phat hién duoc trong mau mién
dong Binh Lu.

e) Chi tiéu vi sinh vét trong mién dong Binh Lur:

C4 nam men va nim moéc déu gay ra mic do hu
hoéng va phan huy thuc phdm khac nhau. Chung co
thé xam chiém, phat trién & hau hét moi loai thuc
pham bat ctt Iic nao; ndm moc co6 thé tao ra cac hoa
chat doc hai duoc goi 1a mycotoxin, c6 thé gay bénh
tat va tham chi t&r vong, tuy thoi gian tiép xtc, tudi
tac va stc khoe timg nguoi. Bén canh viéc bi phoi
nhiém do an phai thuc phdm bi 6 nhiém, con nguoi
ciing c6 thé bi phoi nhiém qua duwong ho hip hodc
tiép xtc qua da voi cac doc t6 ndm moc trong moi
truong. O tit ca cac miu mién dong phan tich thi
téng s6 ndm men, ndm moc la rat thap, dao dong ti
2,0 x 10! dén 2,4 x 10! khuan lac/g, trong khi mtc
tiéu chudn t6i da lén toi 102 khuén lac/g. Chi tiéu vi
sinh vat trong mién dong Binh Lu déu dat mirc tiéu
chuén cho phép d6i véi san phdm mién dong.

Bang 2. K&t qua phan tich céc chi tiéu chat lwong, vi sinh vat, kim loai ning trong mién dong Binh L,
huyén Tam Duong, tinh Lai Chau nam 2020

TT Chi tieu Don vi tinh Két qua
Mau 1 Mau 2 Mau 3 Mau 4 Mau 5
1 |Protein % 0,65 0,62 0,58 0,61 0,59
2 |Lipit % 2,89 2,56 2,13 2,55 2,32
3 |Nuoc % 8,69 8,50 8,04 8,32 8,53
4 | Tinh bot % 80,5 81,5 82,6 80,8 82,5
5 |Xotho % 0,1 0,08 0,08 0,09 0,1
6 |Tro téng s6 % 0,18 0,18 0,17 0,18 0,17
7 |Canxi mg/100 g 216 225 245 232 242
8 |Phét pho mg/100 g 24,5 24,5 24,2 24,3 24,2
9 |Natri mg/100 g 272 260 254 258 265
10 |Kali mg/100 g 75,6 77,5 78,7 76,9 78,2
11 |Sat mg/100 g 6,05 6,01 5,12 5,65 5,88
12 | Vitamin B1 png/100 g 14,8 15,2 16,5 15,1 16,3
N4m men, ndm
13 |moc CFU/g 20x10' | 22x10' | 24x10' | 2,3x10" | 2,3x10!
14 |Asen mg/kg KPH KPH KPH KPH KPH
15 |Chi mg/kg 0,149 0,145 0,138 0,135 0,130
16 |Cadimi mg/kg 0,065 0,063 0,082 0,075 0,085

Ghi chu: KPH: Khong phat hién (duor nguong phat hién cia phuong phap thir)

Nguon: Trung tim Nghién cuiu va Kiém tra chat Irong thuc pham, nam 2020.

1) Chi tiéu kim loai niang trong mién dong Binh

L

Cac chi tieu kim loai ning trong san pham mién
dong duogc dé cap, phan tich gom asen, chi va cadimi,
cac chi s6 ctia ca ba kim loai nay trong cac mau mién
dong Binh Lu, huyén Tam Puong, tinh Lai Chau déu
nam trong gi6i han cho phép doi voi san phdm mién
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dong can ctt theo Quyét dinh s6 46/2007/Qb-BTY
[3]. Két qua trong bang 2 cho thay: asen 1a kim loai
c6 thé ton tai & dang tong hop chat vo co va hitu co.
Asen co thé gay ra 19 can bénh khac nhau, anh
huong dén sttc khoé con nguoi: 1am keo tu protein,
pha huy qua trinh phot pho hoa, gay ung thu tiéu mo
da, phéi, phé quan, xoang... Asen khong phat hién
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trong tit ca cAic mau mién dong Binh Lu duoc phan
tich, trong khi ham luong tiéu chuén t6i da cia asen
cho phép trong san phdm mién dong 1a 1,0 mg/kg
theo Quyét dinh so 46/2007/QD-BYT, nhu vay san
phadm rat an toan cho nguoi st dung.

Chi la nguyeén t6 c6 doc tinh cao doi voi strc khoé
con nguoi, gay doc cho hé than kinh trung wong, hé
than kinh ngoai bién, tac dong léen hé enzym cé
nhom hoat dong chira hydro. Nguoi bi nhiém doc chi
sé bi roi loan b phan tao huyét (tuy xuwong), tuy theo
muc do0 nhiém doc co thé bi dau bung, dau khop,
viem than, cao huyét ap, tai bién ndo, nhiém doc
nang c6 thé gay tir vong. Dac tinh ndi bat 1a sau khi
xam nhap vao co thé, chi it bi dao thai ma tich tu
theo thoi gian roi méi gay doc. Ham luong chi trong
cac mau mién dong Binh Lut, huyén Tam Puong, tinh
Lai Chau phan tich c6 chi s6 dao dong tir 0,130 -
0,149 mg/kg, thap hon mtc tiéu chuén toi da an toan
cho phép ctia ham luong chi trong san phdm mién
dong 1a 0,2 mg/kg theo Quyét dinh s6 46/2007/QD-
BYT. Vi vay, chi s6 nay nam dwéi nguong cho phép
va an toan cho nguoi tiéu dung stt dung mién dong
Binh Lu.

Cadimi xam nhap vao co thé nguoi qua duong
ho hap va thuc phdm, chung duoc tich tu & than va
xuong gay nhiéu hoat dong ctia mot s6 enzym, gay
tang huyét ap, ung thu phdi, thing vach ngin maui,
lam réi loan chitc ning than, pha huy tuy xuong, gay
anh huong dén noi tiét, mau, tim mach. Ham luong
cadimi trong mién dong Binh L dao dong tir 0,063 -
0,085 mg/kg, trong khi mtc tiéu chuin toi da cho
phép theo Quyét dinh s6 46/2007/QD-BYT trong
mién dong 1a 0,1 mg/kg, vi vdy san phdm an toan cho
nguoi st dung.

Nhu vay, cac chi tieu vé cam quan, chét luong
sinh héa, chi tiéu vi sinh vat va chi tiéu kim loai nang
trong san phdm mién dong Binh Lu, huyén Tam
Puong, tinh Lai Chau déu dap tmg yéu cau cta Bo
Nong nghiép va PTINT, 2012, Quyét dinh s6
46/2007/QD-BYT ctia Bo Y té doi voi san ph4m mién
dong. Pay 1a nhitng can cit quan trong dé hoan thién
ho so don dang ky nhan hiéu chimg nhan cho san
pham “Mién dong Binh Lu".

3.2.5. Xdc dinh chu so hitu nhan hiéu chiing
nhin

Muc 4, diéu 87 Van ban hop nhat - Van phong
Quoc hoi vé Luat S¢ hitu tri tué ngay 25/6/2019 quy
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dinh: T6 chic c6 chic nang kiém soat, ching nhan
chat lwong, dac tinh, nguon goc hodc tieu chi khac
lien quan dén hang hoa, dich vu c6 quyén dang ky
nhan hiéu ching nhan véi diéu kién khong tién hanh
san xudt, kinh doanh hang hoa, dich vu d6; doi voi
dia danh, d4au hiéu khac chi nguén goc dia ly dac san
dia phuong ctia Viéet Nam thi viéc dang ky phai duoc
co quan Nha nuéc c6 tham quyén cho phép [7].

Nhu vay, chu s& httu dang ky nhan hiéu ching
nhan “Mién dong Binh Lu" 13 Uy ban Nhan dan
huyén Tam Duong, tinh Lai Chau la dung quy dinh.
Viéc xin phép st dung dia danh Binh Lu trong xay
dung nhan hiéu ching nhan cho san phdm “Mién
dong Binh Lu” cia UBND huyén Tam Duong ciing
da duoc UBND tinh Lai Chau chép thuan tai Cong
van s6 21/UBND-VX ngay 5/1/2021.

Hé so dang ky nhan hiéu chung nhan “Mién
dong Binh Lu” huyén Tam Duong tinh Lai Chau
gom: 1) Mau biéu trung nhan hiéu chimg nhan; 2)
Quy ché quan ly va st dung nhan hiéu ching nhan;
3) Ban d6 viung trong dong riéng va san xuat mién
dong; 4) Bo tiéu chi can chtimg nhan; 5) Cha sé hitu
nhan hiéu ching nhin d3 duoc Cuc Sé hitu tri tué
tiép nhan ngay 29/1/2021 voi s6 don 4-2021-04064.
Két qua thdm dinh ho so day dt va hop lé theo quy
dinh vi vay “Mién dong Binh Lu” da duoc cap gidy
ching nhan nhan hiéu vao ngay 30/11/2021. Diéu
nay gitp khang dinh stc canh tranh va gia tri cta
mién dong Binh Lu, huyén Tam Duong trén thi
trueong.

4. KET LUAN VA BE NGHI

4.1. Két luan

ba xay dung va hoan thién ho so dang ky nhan
hiéu ching nhan san pham “Mién dong Binh Lu” voi
chti s hitu 1a UBND huyén Tam Duong. “Mién dong
Binh Lu”, huyén Tam DPuong, tinh Lai Chau d3 duoc
Cuc S¢ hitu tri tué, Bo Khoa hoc va Cong ngheé cap
Gidy chimg nhan nhan hiéu s6 405047 theo Quyét
dinh s6 92170/QD-SHTT ngay 30/11/2021.

4.2. Dé nghi

Tuyén truyén, quang ba gioi thiéu san phim
“Mién dong Binh Lu” trén nhiéu phuong tién thong
tin dai chung khac nhau dé mo rong thi truong tiéu
thu. Cac co s& san xuat can duy tri va khong ngimng
nang cao chat luong san phdm dé dam bao san phdm
mang nhan hiéu ching nhan “Mién dong Binh Lu”
luén 1a san pham tot co uy tin véi nguoi tiéu ding.
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LOI CAM ON:

Nhom téc gid thuc hién dé tai, co quan chu tri
trian trong cdm on So¢ Khoa hoc vd Cong nghé tinh
Lai Chau da cap kinh phi dé thuc hién du dn “Ung
dung tién bo ky thuat trong, ché bién bot cay dong
riéng chat lrong cao va xdy dung mién dong Binh
Lu, huyén Tam DPuong” ma sé DALC 02/19 thure hién
giai doan 2019 - 2022.
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REASERCH AND CERTIFICATED MARK REGISTRATION FOR “MIEN DONG BINH LU”
PRODUCT TAM DUONG DISTRICT LAI CHAU PROVINCE
Nguyen Thi Thuy Hang" *, Hoang Thi Nga!, Le Van Tu?,
Nguyen Thi Huong!, Pham Hung Cuong?, Tran Thi Kim Huong?,
Nguyen Thi Phuong? Nguyen Thanh Hung!, Nguyen Thi Hoa!

! Plant Resources Center

?Lai Chau authority for Science and Technology

Summary

Canna is a cultivated plant that brings high economic value to people in Binh Lu commune, Tam Duong
district, Lai Chau province. From the years 1965-1970, canna cultivation and noodles production was formed
in Binh Lu commune with a completely manual method. Up to now, people have invested in a machine to
crushed tubers and process the noodles by extrusion machines therefore productivity and quality increase.
The results of evaluation of sensory and biochemical quality criteria including quality, microbiological and
heavy metal indicators show that Binh Lu canna noodles in Tam Duong district meets the quality
requirements according to the standards of the Ministry of Health in Decision No. 46/2007/QD-BYT. The
product "Mien dong Binh Lu” in Tam Duong district was granted a certificated mark No. 405047 by the
Intellectual Property Office of Viet Nam according to Decision No. 92170/QD-SHTT dated november 30,
2021, which will promote production expansion, development and promote Binh Lu canna products, Tam

Duong district.

Keywords: Canna, certification mark, Binh Lu canna noodles, canna noodles products.

Nguoi phan bién: TS. Hoang Xuan Truong
Ngay nhan bai: 20/01/2022

Ngay thong qua phan bién: 15/02/2022
Ngay duyét dang: 6/5/2022
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GIAI PHAP PHAT TRIEN DU LICH NONG NGHIEP
TAI TiNH CAO BANG GAN VOI CONG VIEN BIA CHAT
TOAN CAU UNESCO NON NUOGC CAO BANG

Phung Ngoc Truong® *, Ng6 Huy Kién?,
Ngo6 Tran Qudc Khanh?, Vii Linh Chi?, Liru Thi Toan®

TOM TAT

Nghién cttu nay duoc thuce hién nhim muc dich dé xuat giai phap xuat phat tir danh gia nhu cau ctia khach
du lich doi véi loai hinh du lich nong nghiép tai tinh Cao Bang gan véi Cong vién dia chat toan cau
UNESCO Non nuéc Cao Bing thong qua viéc stt dung mot sé phuong phap nghién ctru bao gom: (1)
Phuong phap thu thap dit liéu so cip va th cap; (2) Phuong phéap phan tich va xit ly s6 liéu gdm phuong
phap phan tich thong ké mo ta cac chi s6 trung binh, do léch chuén, tt phan vi; phuong phap phan tich
tuong quan. Két qua cho thiy, nhu cau du lich néng nghiép tai tinh Cao Bang kha da dang. Déi tuong co
nhu cau trai nghiém du lich néng nghiép chu yéu 1a hoc sinh, sinh vién va d6i tuong ttr 31 - 50 tudi da cé thu
nhap 6n dinh. Cac hoat dong du lich nong nghiép ma cac nhom déi tuong nay huong dén chii yéu vao khau
cham soc va thuéng thirc cac san phdm 4m thuc dia phuong tir cac san phdm vira thu hoach tai cho. Tuy
nhién, du lich néng nghiép Cao Bang van con mot s6 han ché vé giao thong, vi tri, co s& ha tang... Do do,
mot so giai phap duoc dé xuat dé phat huy tiém ning du lich nong nghiép tai Cao Bang trong tuong lai nhu
viéc cac co quan quan ly ban hanh ké hoach phat trién du lich nong nghiép cu thé; cac cong ty lit hanh, cac
doanh nghiép du lich phat trién cac tuyén du lich long ghép du lich nong nghiép; da dang héa hinh thuc di
chuyén dén cac diém dén du lich nong nghiép va cong dong dan cu tham gia phat trién san phdm du lich
nong nghiép nghi duong.

T khoa: Gidi phap, nhu cau, du lich nong nghiép, Cao Bang, Cong vién Dja chat Toan cau UNESCO Non nudc

Cao Bing:

1. BAT VAN BE

Du lich nong nghiép (Agritourism) la mot loai
hinh du lich tao ra san phdm du lich phuc vu du
khach cht yéu dua vao nén tang ctia hoat dong san
xuat nong nghiép, du khach duoc trai nghiém truc
tiép cac cong viéc ciia nguodi nong dan nhu thu hoach
trai cay, trong rau, nudi ga va tham quan trang trai
nong nghiép hiru co. Du lich nong nghiép gan lién
voi phat trién bén viing.

Cong vién Dia chat toan cau UNESCO Non nué6c
Cao Bang (sau day goi la CVDC Non nuéc Cao
Bang) bao gom cac huyén Ha Quang, Tra Linh,
Quang Uyeén, Trung Khanh, Ha Lang, Phuc Hoa va
mot phan dién tich ctia cac huyén Hoa An, Nguyén
Binh va Thach An cta tinh Cao Bang. Cong vién cé

" Trung tim Nghién ctru va Quy hoach méi truong, Lién
hiép cac Hoi Khoa hoc va Ky thuat Viét Nam

? Vién Quy hoach va Thiét ké nong nghiép, B6 Noéng
nghiép va PTNT

3 Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha
Noi

4 Truong Dai hoc Kinh té, Pai hoc Quéc gia Ha No6i

3 Khoa Céc khoa hoc lién nganh, Dai hoc Quéc gia Ha Noi

" Email: ngoctruongrpe@gmail.com
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nhiéu tiém ning dé phat trién du lich, trong d6 c6 du
lich nong nghiép. Cac san phdm nong nghiép dac
san, dic trung ctia khu vyge thu hat khach du lich ¢o
thé ké dén nhu: Mién dong huong rimg, ndm huong,
hat dé Trung Khanh,... Nhimg san phidm nay gop
phan tao nén chudi cac san phdm nong nghiép cung
cap cho viéc phat trién nong nghiép dia phuong noéi
chung va du lich nong nghiép néi riéng [3].

boi voi mot quoc gia nong nghiép nhu Viet Nam
thi phat trién du lich nong nghiép la xu huéng tat
yéu. Tuy nhién, xu huwong phat trién nay van con xa
la d6i voi cac co quan, cong ty lir hanh 1an du khach.
Nhu cau du lich cta du khach dén CVDC Non nuéc
Cao Bang dang tang truong kha nhanh va ngay cang
da dang, doi hoi nhimg tuyén moi la, nhung thuc té
chua co tuyén du lich nao ma du lich nong nghiép 1a
loai hinh trai nghiém chinh. Nhan thay duoc tiém
nang cho loai hinh du lich nay, nghién cttu duwoc thuc
hién nhidm danh gia nhu cau cta du khach dén
CVDC Non nuéc Cao Biang véi muc dich cht yéu la
¢6 cai nhin téng quan vé nhu cau doi véi loai hinh du
lich nong nghiép, day 1a co s& quan trong dé cac bén
lien quan (cong doéng, co quan quan ly va doanh
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nghiép) xay dung chién luoc phat trién du lich bén
vitng gan v6i CVDC Non nudc Cao Bang.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dix liéu nghién ctru

Nghién ctu thu thap s6 lieu khao sat bang
phuong phap chon mau Slovin (1960) [2] thong qua

hinh thtc phéng van truc tiép va truc tuyén 400
nguodi dan dang sinh song trén dia ban tinh Cao
Bang, khach du lich (trong nudc va qudc té), dai dién
chinh quyén dia phuong va chuyeén gia.

Bang 1. Thong ké mé ta dit lieu nghién ctu

STT Bién quan sat Trung binh D9 léch (?hgéin (Std. Tirphan vi
Deviation) 25 50 70
1 |Giéitinh 1,55 0,50 1,00 2,00 2,00
2 | Tubi 2,50 1,19 1,00 3,00 3,00
3 |Trinh d6 hoc van 3,60 1,15 3,00 4,00 4,00
4 |Nghé nghiép 2,74 1,04 2,00 3,00 4,00
5 |Thu nhap 2,92 1,37 2,00 3,00 3,00
6 |Dbén tir Cao Bang 1,51 0,50 1,00 2,00 2,00
7 |Dén tir cac tinh khac 1,56 0,90 1,00 1,00 2,00

boi twong duoc khao sat cha yéu 1a nit (55,25%),
do tudi cht yéu thuoc nhom doi tuong tir 31-50 tudi
(32,25%) va nhom dudi 20 tudi (27,25%); trinh do hoc
van cht yéu & mac THPT (31,00%), THCS (25,25%)
va tiéu hoc (21,25%). Nghé nghiép chi yéu thuodc
nhom nganh cong nghiép — TTCN va xay dung (37%)
va nhom khac chiém 33,25% (nhu hoc sinh, sinh vién,
nguoi vé huu...). Mttc thu nhap trung binh chu yéu
khoang tir 3-7 trieu/thang (chiém 34%) va tir 10-15
trieu/thang (chiém 27,5%). 48,75% doi tuong duoc
khao sat sinh song tai tinh Cao Bang va 51,25% toi tir
cac dia phuong khac (chu yéu téi tir cac tinh mién
Bac (chiém 65,25%), khach du lich téi tir mién Trung
va mién Nam chiém ty 1é nhé 1a 20,5%; do anh huong
cua dich Covid — 19 nén khach du lich 1a nguoi nudc
ngoai kha it chi chiém 6,75%).

2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp thu thap di liéu

- So cap: Nghién ctru st dung phuong phéap thu
thap tai liéu, so liéu thi cap lién quan dén nhu cau du
lich nong nghiép tai tinh Cao Bang gan voi CVDC
Non nuéc Cao Bang thong qua cac nghién ctu, tap
chi chuyén nganh, s6 lieu cung cép cta dia phuong.
Cac dit lieu duoc téng hop va phan tich nham danh

Nguon: Két qua phan tich bang phan mém SPSS 22
gia duoc nhu cau ctia khach du lich déi voi loai hinh
du lich nong nghiép tai tinh Cao Bang.

- Thtt cap: Nghién ctu thu thap s6 lieu th cap
danh gia nhu cau du lich néng nghiép tai tinh Cao
Bang gan voi CVDC Non nudc Cao Bang thong qua:

+ Phéng van bang bang héi/phong van ban ciu
trac/phong van chuyén gia doi véi khach du lich
(trong nudc va quoc t€), nguoi dan dia phuong, dai
dién chinh quyén dia phuong va cac chuyén gia
trong nganh. Bang héi stt dung thang do Likert 5 cap
do nhu cau: (1) Rat khong c6 nhu cau; (2) Khong c6
nhu cau; (3) Binh thuong; (4) C6 nhu cau; (5) Rat cé
nhu cau. Trong qua trinh phong van cé thé st dung
cau hoi mé dé thao luan sau vé van dé nghién ctru
doi voi nguoi duoc phong van.

+ S6 mau diéu tra: Nghién ctu st dung phuong
phap chon mau theo Slovin (1960) véi cong thirc nhu
sau [2]:

n= -
1+Ne=
Trong d6: N 1a s6 lwong khach du lich trung
binh/thang tai tinh Cao Bing; e 1a sai s6 (Nghién
ctru lwa chon e = 5% = 0,05); n 1a co mau.

Bang 2. S6 luong khach du lich dén Cao Béng giai doan 2016-2021

Pon vi: Luot khach

Nam 2016 2017 2018 2019 2020 2021
Khach quoc té 40.335 59.494 113.245 185.040 12.011 1.375
Khéch noi dia 701.212 893.186 | 1.117.955 1.364.306 605.654 414.844

Téng s6 741.547 952.680 | 1.231.200 1.549.346 617.665 416.219

Nguon: Sé'van hod, Thé thao va Du lich tinh Cao Bang [4]
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Ap dung cong thiic chon mau ciia Slovin (1960)
[2], duoc co mau khao sat danh gia nhu cau du lich
nong nghiép tinh Cao Bang trén 398 mau. Trong
nghién ctru nay, s6 lwong mau diéu tra 1a 400 mau.

2.2.2. Phuong phap phan tich va xur Iy so' liéu

Nghién ctru st dung phan mém Microsoft Excel
dé téng hop, xtt Iy s6 lieu so cap va thir cap thu thap
duwoc bang phan mém SPSS.

2.2.2.1. Phurong phadp phan tich thong ké mo ti

Nghién cttu st dung phuong phap thong ké mo
ta tir dix liéu so cap va thir cap thu thap duoc vé nhu
cau du lich nong nghiép tinh Cao Bing gin voi
CVDC Non nuéc Cao Bang thong qua cac chi s6
(trung binh, do léch chuén, t phan vi). Qua do thé
hién nhu cau ctia khach du lich d6i voi du lich nong
nghiép tai tinh Cao Bang.

2.2.2.2. Phan tich tuong quan

St dung phuong phap phan tich twong quan
nhim do ludng moi quan hé gitra 2 yéu to bat ky lién
quan dén nhu cau du lich nong nghiép Cao Bang cta
khach du lich nong nghiép. Trong d6: He so twong
quan Pearson (r) do luong muc d6 twong quan gitra 2
bién, r nam trong khoang tir -1 dén +1. Néu r cang
gan vé -1 hoac 1 thi méi quan hé cang chat ché va
nguoc lai. Dau () va (+) thé hién méi quan hé thuan
chiéu hay nghich chiéu. Hai bién c6 méi quan hé tuong
quan khi thoa man diéu kién: sig <0,05 [1].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hanh vi ctia d6i tuong nghién ctru
®Du lich sinh thai
¥ Du lich vin hoa - lich sir-

tim linh

Du lich chuyén dé (thé thao,
i thao hoi nghi)

Du lich ndng nghigp

B Du lich bien

®Du lich nghi dudng

®Khac

Béang 1. Loai hinh du lich w1 thich cta
cac ddi tuong duoc khao sat
Nguon: Két qua khao sat nam 2022
Theo khao sat, khoang 45,25% tng vién thinh
thoang di du lich 1 - 2 lan/nam; 31,75% di déu dan 1
lan/nam. Mtc do san long chi tra déi véi hoat dong
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du lich trong khoang tir 5 - 10% thu nhap/nam/lan
(chiém 42,25%) va tir 1 - 5% thu nhap/nam/lan (chiém
27,25%). Loai hinh du lich wa thich cta cac nhom doi
tuong nay chu yéu 1a du lich sinh thai (chiém 27%), tiép
dén 1a du lich bién (18,5%) va du lich nghi duong (18%);
du lich nong nghiép ding thit tu chiém khoang 14,25%.
Két qua duoc thé hién trén hinh 1.

Khach du lich biét dén du lich tai tinh Cao Bang
cht yéu thong qua internet (chiém 40%), qua bao, tap
chi (19,75%) va thong qua ban be, déng nghiép
(16,75%). Tinh Cao Biang da 4p dung nhiéu phuong
thiic quang b4, xuc tién hinh anh thong qua website
ctia S& Van hoéa, Thé thao va Du lich tinh Cao Bang,
CVDC Non nuéc Cao Bing, mang xa hoi, kénh
thong tin dai chung.

Hinh thtc du lich cha yéu ctia khach du lich 1a
tu phat (67,25%). Trong truong hop dat tour, khach
du lich chi yéu dat tour thong qua internet (45,75%).
Nguyén nhan do cac tour du lich t6i Cao Bang phat
trién con han ché. Khach du lich néng nghiép
thuong di theo nhém tir 11 nguoi tré lén (28,25%),
nhom tit 5 — 10 nguoi (27%) chu yéu di theo cong ty,
sinh hoat ngoai khoa ctia nha truong, hoc tap, da
ngoai...Nhu cau du lich néng nghiép trong nudc cha
yéu tai cac tinh mién Bac (48,5%) va mién Nam
(34,25%). Nhu cau du lich nong nghiép tai cac dia
diém nuoc ngoai cht yéu dén cac nuoc trong khu
vuc ASEAN (35%) do vi tri gan, chi phi ré. Két qua
duoc thé hién trén hinh 2.

Cac mnie Chin Phi

8 Cic i Chain My

®)\fifn Bac ®Misn Trnmg ™ Micn Nam
Hinh 2. Nhu cau du lich néng nghiép ctia khach du
lich t¢i cac dia diém trong nudc va quic té
Nguon: Két qua khao sat nam 2022
3.2. Nhu ciu du lich néng nghiép & Cao Bang
Sau khi xir Iy s6 lieu khdo sat bang phan mém
SPSS, s6 liéu thong ké mo ta duoc trinh bay ¢ bang 3.
Nguyeén nhan cac ing vién lya chon tinh Cao Bang
la dia diém du lich nong nghiép chi yéu do yéu t6 4m
thuc (diém trung binh 4,113); khi hau, canh quan twoi
dep (diém trung binh 4,070); hinh anh, video quang ba
du lich hap dan (diém trung binh 4,050). Nam 2018,
Cong vién dia chat Non nuéc Cao Bang duoc UNESCO
cong nhan la Cong vién dia chat toan cau véi dién tich
hon 3.071 km? (hon 120 diém di san doc dao, gia tri).
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Bang 3. Thong ké mo ta dit liéu nhu ciu du lich nong nghiép Cao Bing

v , Trun bo lech Tt phan vi Xép
TT Bién quan sat binhg chudn 95 | =0 | 75 hang
I |Thoi gian du lich
1. |Theo mua 3,853 0,915 3,000 | 4,000 | 4,000 1
2. |Diplé, tét 3,740 0,997 3,000 | 4,000 | 4,000 4
3. |Cudituan 3,808 0,963 3,000 | 4,000 | 4,000 3
4. |Ky nghihe 3,823 0,945 3,000 | 4,000 | 4,000 2
5. |Bat ctr khi nao 3,708 1,027 3,000 | 4,000 | 4,000 5
6. |Khac 3,673 1,060 3,000 | 4,000 | 4,000 6
II |Muc dich du lich néng nghiép
1. | Vui choi, giai tri, thu gidn 3,848 1,069 3,000 | 4,000 | 5,000 3
2 Tham Eluan tir‘n }}iéu va trai nghiém cac 3.895 1,089 3.000 | 4,000 | 5,000 1
hoat dong nha néng
3. |Dicong tac két hop du lich 3,825 1,069 3,000 | 4,000 | 5,000 4
4. |Tham nguoi than 3,570 0,947 3,000 | 4,000 | 4,000 5
5. |Hoc tap/nghién ctru 3,873 1,212 3,000 | 4,000 | 5,000 2
6. |Khac 3,500 0,907 3,000 | 4,000 | 4,000 6
III |Nguyén lua chon du lich nong nghiép Cao Bing
1 Vi tri gan 3,803 0,791 3,000 | 4,000 | 4,000 5
2 Giao thong thuan loi 3,580 0,771 3,000 | 4,000 | 4,000 6
3. |Khi hau, canh quan tuoi dep 4,070 0,923 4,000 | 4,000 | 5,000 2
4. |Van hoa, con nguoi 4,000 0,879 3,000 | 4,000 | 5,000 4
5 Am thuc 4,113 0,904 4,000 | 4,000 | 5,000 1
6 (I;I;h anh, video quang ba du lich hap 4,050 0.869 3.000 | 4,000 | 5,000 3
7. |Khac 3,563 0,876 3,000 | 3,000 | 4,000 7
IV |Phuong tién st dung
1. |Xe may 4,695 0,564 4,000 | 5,000 | 5,000 3
. |Xekhach 4,773 0,481 5,000 | 5,000 | 5,000 1
3. |Xe 6td6 canhan 4,750 0,518 5,000 | 5,000 | 5,000
V' | Cac hoat dong trai nghiém du lich nong nghiép mong muon
1. |Tham gia cac hoat dong cham séc 3990 | 0931 | 3,000 | 4,000 |5000| 3
(tudi cay, cho vat nuéi dn, bén phan...)
2. |Tham quan cac mé6 hinh néng - 1am -
ngu nghiép, tim hiéu cudc song cta 3,910 0,868 3,000 | 4,000 | 5,000 4
nha néng
3. |Trainghiém cic hoat dong thuhoach | =, - 0,929 | 4,000 | 5000 | 5000 | 1
(thu hoach rau cu, trai ciy, bat ga...)
4. |Trai nghiém nau cac mon dic san dia
phuong bang cac nguyén liéu vira thu 4,145 0,955 3,250 | 4,000 | 5,000 2
hoach tai vuon
5. |Muaqua tang (rau ct, tréi cay...) cho | g ea0 | gza | 3000 | 4000 | 4,000 | 5
nguoi than, ban be, dong nghiép
6. |Trai nghiém nghi duong tai homestay, 3,740 0,842 3,000 | 4,000 | 4,000 7
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v , Trun bo lech Tt phan vi Xép

TT Bién quan sat binhg chudn 95 50 75 hang
nha nghi, nha san... tai vuon

7. | Trai nghiém mot s6 hoat dong van hoa
(biéu dién, ca nhac...) ctia nguoi dan 3,793 0,867 3,000 | 4,000 | 4,000 6
tai vuon

8. |Khac 3,600 0,931 3,000 | 3,000 | 4,000 8

VI |Cac diém dén du lich nong nghiép mong muén tai Cao Bang

1. |Kham pha vuon hat dé huyénTring 15 15 | g900 | 3000 | 3000 | 4,000| 3
Khanh

2. |Trai nghiém git lua, bat ca tai lang du
lich cong dong Khudi Ky, xa Dam 3,530 0,988 3,000 | 4,000 | 4,000 1
Thuy, huyén Trung Khanh

3. |Kham phd vuon quytxa Quang Hn, | 5000 | o8 | 3000 | 3000 | 4,000| 5
huyén Trung Khanh

4. |Trai nghiém nong nghiép Kolia, xa
Thinh Cég huyéa Netyéa Bieh 3,425 | 0,957 | 3,000 | 3,000 | 4,000 | 2

5. Tr\au nghlf?m Vll’O’I} dau tay, hai nho tai 3.398 0.947 3.000 | 3,000 | 4,000 A
thanh pho Cao Bang

6. |Khac 3,340 0,939 3,000 | 3,000 | 4,000 6

Nguon: Két qua phan tich bang phan mém SPSS 22

Béng 4. Phan tich tirong quan giira 6 tudi va muc dich di du lich nong nghiép & tinh Cao Bing

Do tudi

TT Bién quan sat He s6 twong Sig. (2-

quan Pearson | tailed)®

bo tudi 1

1. Vui choi, giai tri, thu gian 0,225 0,000
2. Tham quan tim hiéu va trai nghiém céac hoat dong nha nong 0,262" 0,000
3. Di cong tac két hop du lich -0,392" 0,000
4. Tham nguoi than -0,490™ 0,000
S. Hoc tap/nghién ctiu 0,273 0,000
6. Khac -0,128" 0,010

Ghi chu: * Co ¥ nghia thong ké ¢ nuic 5%; ** Co y nghia thong ké ¢ murc 10%; © Sig. (P-tailed): gi4 tri p-

value cho kiém dinh hai phia

Muc dich di du lich cha yéu cta khach du lich
dén Cao Bang chi yéu dé tham quan, tim hiéu va trai
nghiém (3,895); hoc tap/nghién ciu (3,873) va vui
choi, giai tri, thu gian (3,848). Cong vién dia chat toan
cau Cao Bang cht yéu la dia hinh Karst véi hé théng
nui d4 voi va hang dong ky thu, hé thong song, ho
thac nuéc va tai nguyén thién nhién phong phu tao
nén canh quan thién nhién hung vi, dam nét nguyén
so. Du khach c6 thé tim hiéu, kham pha, hoc tap
thong qua tham quan cac di tich lich s, cach mang
(Khu di tich Quéc gia Dac biét Pac Bo, khu di tich

122

Nguon: Két qua phan tich bang phan mém SPSS 22
Quoc gia Dac biét rimg Tran Hung Dao), cac khu du
lich (thac Ban Gioc, dong Nguom Ngao, ho Thang
Hen, VQG Phja Oac — Phja Dén, khu du lich sinh thai
Kolia), lang du lich cong déng (lang du lich cong dong
P4c Rang, lang du lich cong déng Khudi Khon, lang
du lich cong déng Khudi Ky; Hoai Khao), du lich nong
nghiép, 4m thuc. Do tudi va muc dich di du lich nong
nghiép tai tinh Cao Bang c6 mdi quan hé twong quan
vo6i nhau (sig < 0,05), tuong quan am. Khi do tudi cang
cao, du khach sé huong t6i ciac hoat dong nhu vui
choi, giai tri, thw gian; trai nghiém nh¢ lai cac hoat
dong nha nong. Doi voi cac doi twong nhd tudi, muc
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dich du lich nong nghiép cht yéu thong qua cac hoat
dong ngoai khoa ctia nha truong, két hop hoc tap
giang day, tim hiéu hoat dong nong nghiép.

Bang 5. Twong quan gitra d6 tudi va thoi gian mong
mudn di du lich nong nghiép tai tinh Cao Bing

TT Do tubi
Bién quan sat | He s¢ tuong | Sig. (2-
quan Pearson | tailed)®
1 | Do tudi 1
2 | Theo mua 0,249 0,000
3 | Dip Ié, tét -0,124" 0,013
4 | Cudi tuan 0,190 0,000
5 | Ky nghi he -0,201" 0,000
6 | Bat cu khi nao 0,117 0,019
7 | Khac -0,120" 0,016

Ghi chu: * Co y nghia thong ké ¢ muc 5% ** Co
y nghia thong ké ¢ murc 10%; © Sig. (P-tailed): gid tri
p-value cho kiém dinh hai phia

Nguon: Két qua phan tich bang phan mém SPSS 22

Thoi gian du lich cht yéu theo mua (3,853); vao
cac ky nghi he (3,823) va vao dip cudi tuan (3,308).
Nguyeén nhan do tinh Cao Bang néi chung va CVDC
Non nudc Cao Biang noéi rieng c6 khi hau mat mé,
dac biet tai vung Phja Oac - Phja Dén, huyén
Nguyén Binh (d6 cao trén 1.200 m so v6i muc nudc
bién) c6 nhiét do tir 13 - 20°C thich hop trong cac loai
cay hoa ving 6n déi, vao mua dong con xuat hién
hién twong bang tuyét (nhiét do giam xudng khoang
-6°C) thu hut du khach dén nghi duong, tham quan
trai nghiém. Bang so6 liéu cho thay yéu t6 do tudi va
thoi gian mong muén di du lich néong nghiép co

twong quan véi nhau, moi twong quan am. Cac doi
tuong & do tudi dudi 20 cht yéu du lich vao ky nghi
hé hay bat ctr khi nao nha truong té chic lich sinh
hoat ngoai khoa du lich nong nghiép. Do tudi cang
tang thi du khach sé lua chon cac dip nhu ky nghi 1€,
tranh tht cac ngay cuéi tuan, co thé tuy theo mua dé
du lich do thoi gian han ché hoac phu thudc vao cac
yéu to khac.

Phuong tién st dung cta khach du lich di trai
nghiém du lich nong nghiép cht yéu la di xe khach
(4,773) va 0 t6 ca nhan (4,750), ngoai ra du khach
con st dung xe may lam phuong tién di chuyén
(4,695). Cac loai phuong tién khac nhu tau hoa va
may bay hién nay tai tinh Cao Bang chua co.

Theo khao sat, cac hoat dong du lich nong
nghiép du khach mong muén trai nghiém nhiéu nhat
la trai nghiém cac hoat dong thu hoach (thu hoach
rau cu, trai cay, bat ga) (diém trung binh 4,245), ti€p
dén 1a hoat dong trai nghiém n4u cac moén dic san
dia phuong bang cac nguyeén liéu vira thu hoach tai
vuon (4,145) va tham gia cac hoat dong cham séc
(twdi cay, cho vat nudi an, bén phan) (3,990). Ngoai
ra con c6 cac hoat dong nhu tham quan mé hinh
nong lam ngu nghiép, tim hiéu cudc song nha nong
(3,910); mua qua ting (rau cu, trai cay) cho nguoi
than, ban be, dong nghiép (3,833); trai nghiém mot
s6 hoat dong van hoa ctia nguoi dan toc Dao, Nung,
Tay tai vuon (3,833) va nghi duong tai homestay, nha
nghi, nha san tai vuon (3,740). Do tudi va nhu cau
tham gia cac hoat dong trai nghiém du lich néng
nghiép tai tinh Cao Bang c6 méi twong quan voi
nhau.

Bang 6. Tuong quan gitta do tudi va hoat dong trai nghiém du lich néng nghiép

TT bo tudi
Bién quan sat He so6 tuon
' 5 Sig. (2-tailed)®
quan Pearson
1 | Tham gia cac hoat dong cham soc (tudi cay, cho vat nuéi an, o
) -0,519 0,000
bén phan)
2 | Tham quan cac moé hinh nong - 1am - ngu nghiép, tim hiéu .
G,l . . & SUNENIED -0,487" 0,000
cudc song cuia nha nong
3 | Trai nghiém cac hoat dong thu hoach (thu hoach rau c1, .
.. G 0,324 0,000
trai cay, bat ga)
4 | Trai nghiém ndu cac moén dac san dia phuong bang cac o
) ) o 0,318 0,000
nguyén liéu vira thu hoach tai vuon
5 | Mua qua tang (rau c, trai cay) cho nguoi than, ban be, 0,222 0,000
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Bién quan sat

Do tudi
Heé so6 twong

Sig. (2-tailed) ®
quan Pearson

déng nghiép
6 | Trai nghiém nghi dudng tai homestay, nha nghi, nha san tai .
. -0,147 0,003
vuon
7 | Trai nghiém mot s6 hoat dong van hoa (biéu dién, ca nhac) "
, . L 0,219 0,000
ctla nguoi dan tai vuon
8 Khac 0,281 0,000

Ghi chu: ** Co y nghia thong ké ¢ murc 10%: © Sig. (2-tailed): gi4 tri p-value cho kiém dinh hai phia

Khao sat nhanh nhu cau du lich tai cac diém du
lich nong nghiép hién cé & tinh Cao Bang cho thdy,
trai nghiém gat lua, bat ca tai lang du lich cong dong
Khuéi Ky, xa Pam Thuy, huyén Trung Khanh cé
diém trung binh cao nhat (3,530), tiép dén Ia trai
nghiém tai khu du lich sinh thai Kolia (3,425), ngoai
ra 1a cac diém nhu kham pha vuon hat dé huyen
Trung Khanh (3,413), trai nghiém vuon dau tay, hai
nho tai thanh pho Cao Bing (3,380). Trén dia ban
tinh Cao Bang da phat trién mot s6 mo hinh du lich
nong nghiép, tit d6 lam da dang cac san phdm du
lich, tang stc hap dan va tinh lién két, gép phan phat
trién du lich bén ving va quang ba san phidm nong
nghiép chat luong cao thong qua chuong trinh méi
x4 mot san pham (OCOP).

3.3. bé xuit giai phap phat trién du lich nong
nghiép tinh Cao Bing

Voi nhitng phan tich vé nhu cau du lich nong
nghiép nhu trén, da dé xuat mot so gidi phap dé phat
trién du lich nong nghiép gan voi CVDC Non nuéc

Cao Bing.

Thtt nhat, co quan quan ly can ban hanh ké
hoach phat trién du lich nong nghiép cu thé, trong
d6 chu trong phat trién du lich nong nghiép gan véi
nét dep 4am thuc va van héa cta cac dan toc thiéu so
tai khu vuc. Tan dung wu thé te nhién vé khi hau, am

thuc dé trién khai cac mo hinh du lich nong nghiép

124

Nguon: Két qua phan tich bang phan mém SPSS 22
hap dan du khach nhu trai nghiém cac hoat dong

cham soc, thu hoach va niu cac moén an dia phuong
tai cho. Pong thoi, ké hoach phat trién du lich nong
nghiép can tap trung dén nhom d6i tuong chinh c6
nhu cau du lich 16n tai dia phrong nhu hoc sinh, sinh

vién va nhom dai tuong tir 31 - 50 tudi.

Thtt hai, cac cong ty 1t hanh, cac doanh nghiép
du lich can phat trién cac tuyén du lich trong dé co6
long ghép san phdm du lich nong nghiép. Trén thuc
té, cac tuyén du lich tai CVDC Non nuéc Cao Bing
khong nhiéu, du khach dén véi Cao Bing hau nhu
chi mang tinh ti phat, vi vay can c6 cac tuyén du lich
dé thu hut mot luong lon du khach dén tham quan va
trai nghiém tai khu vuc. Cac tuyén du lich sé tap
trung vao mot s6 diém phat trién du lich nong nghiép
néi bat nhu lang du lich cong dong Khudi Ky, xa
DPam Thuy va khu du lich sinh thai Kolia, x4 Thanh
Cong huyén Nguyén Binh va vuon hat dé huyén
Trung Khanh.

Thtt ba, da dang hoa hinh thuc di chuyén dén
cac diém dén du lich nong nghiép. Hién nay, phuong
tién di chuyén dén cac diém dén du lich tai Cao Bang
cht yéu 1a xe khach va phuong tién ca nhan, vi vay
can c6 thém nhiéu phuong tién di chuyén xa nhu tau
hoa, xe khach nhiéu tién ich, két néi cac diém dén.
Dbong thoi, phat trién dong b co sé ha tang cho phat
trién du lich gitta cac huyén trong tinh va hé thong

giao thong két noi voi cac dia phuong khac trong
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vung dé viec di lai dé dang. Dé giai phap nay duoc
thuc hién hiéu qua can c6 su phoi hop ctia cac bén
lien quan bao gém co quan quan ly trong viéc ban
hanh cac chinh sach phat trién co s& ha tang va cac
doanh nghiép van tai lién két voi cong ty lir hanh dé

trién khai cac chuyén xe phu hop.

Thtt tu, cong déng dan cu tham gia phat trién
san pham du lich nong nghiép nghi duong. D€ hoat
dong nay dat duoc hiéu qua, cong déong can tham gia
mot cach co t6 chic, bdi ho chinh 1a cha thé thu hat
va phuc vu khach du lich. Cong dong dia phuong sé
duoc tham gia cac 16p tap hudn, chia sé kinh nghiém
tr nhimg mo hinh phat trién thanh cong. Bén canh
d6 can can nhic nhimng yéu t6 khac nhu tinh gan két
ctia cac thanh vién trong cong déng, thai do ctia ho
doi véi du lich, cac phong tuc tap quan va kha ning
lien két voi cac tuyén diém va loai hinh du lich khac
trong khu vuec.

4. KET LUAN

Nhu cau du lich nong nghiép tai tinh Cao Bang
cta du khach trong va ngoai nuéc kha da dang. Do
tudi co nhu cau trai nghiém du lich nong nghiép chi
yéu 1a hoc sinh, sinh vién (duéi 20 tuéi) va tir 31-50
tudi. Cac nhom doi teong ndy mong muon kham pha,
tim hiéu cac qua trinh san xuat, thu hoach cac san
phdm nong nghiép hoac trai nghiém lai cac hoat

dong thoi tho au.

So sanh tuong quan gitta do tudi va cac yéu to
lien quan dén du lich nong nghiép bang phan mém
SPSS 22 cho thay, ly do di du lich néng nghiép Cao
Bang cta du khach chii yéu do cac yéu to vé am
thuc; khi hau, canh quan tai Cao Bang va hinh anh,
video quang b4 du lich hap dan. Tuy nhién, yéu to vé
giao thong va khoang cach di chuyén khién du
khach c6 thé lua chon cac diém du lich nong nghiép
khac thuan tién du lich ngidn ngay hon. Thiéu da
dang doi voi cac phuong tien di chuyén ciing 12 mot

trong nhimg han ché anh huong dén du lich nong
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nghiép tinh Cao Bang. Cac hoat dong nhu thu hoach,
niau mon dic san tir cac nguyén liéu thu hoach tai
vuon, tham gia cac hoat déng cham soc la nhiing
hoat dong trai nghiép du lich nong nghiép mong
muoén cta du khach. Cac diém dén ndi bat vé du lich
nong nghiép tai Cao Bang bao gom lang du lich cong
dong Khuéi Ky, xa Dam Thuy va khu du lich sinh
thai Kolia, x4 Thanh Cong, huyén Nguyén Binh va
vuon hat dé huyén Trung Khanh.

Do d6, dé khac phuc mot sé han ché, mot s6 giai
phap duoc khuyén nghi nhu c6 ké hoach phat trién
du lich nong nghiép cu thé, phat trién cac tuyén du
lich trong d6 léong ghép san phdm du lich nong
nghiép, da dang hoa hinh thtc di chuyén dén cac
diém dén du lich nong nghiép va kéu goi su tham gia
cia cac bén lién quan, dac biét 1a nguoi dan dia
phuong vao phat trién du lich nong nghiép.

LOI CAM ON

Nghién ciu ndy duoc thuc hién va hoan thanh
nho su hé tro cua dé tai: “Nghién cuu dé xuat gidi
phap phat trién du lich bén ving tinh Cao Bang gdn
vor Cong vién Pja chat Toan cau UNESCO Non nudc
Cao Bang”, ma so PTPL.CN-34/20. Nhom tic gid

xin chin thanh cam on.
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Summary

This study was conducted with the aim of proposing solutions from the assessment of agritourism’s demand
in Cao Bang province associated with the Non nuoc Cao Bang UNESCO Global Geopark by using a number
of research methods including (1) Primary and secondary data collection methods; (2) Methods of data
analysis and processing by statistical analysis methods describing mean, standard deviation, and quartiles;
and correlation analysis method. The results showe that the demand of agritourism in Cao Bang province is
quite diverse. Subjects wanting to have agritourism experiences are mainly students and people aged
between 31 and 50 who have a stable income. The agritourism activities that tourists participate are taking
care of and enjoying local culinary products from products just harvested on the spot. However, agritourism
in Cao Bang still has some limitations such as traffic, infrastructure... Therefore, a number of solutions are
proposed to promote the potential of agritourism in Cao Bang in the future, including the issuance of
specific agritourism development plans by the management agencies; development of tourist routes
integrating agricultural tourism by travel agencies and tourism businesses; diversify forms of travel to
agritourism destinations and participation of communities in developing agritourism products.

Keywords: Sollutions, demand, agritourism, Cao Bang, Non nuoc Cao Bang UNESCO Global Geopark.
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