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MUC LYC
NGUYEN HUYNH DUGNG, HUYNH LE ANH NHI, NGUYEN THI MY DIEU,
TRAN VAN HAU. Anh hudng ca liéu lugng chlorate kali (KCIO,) va tudi la
len su ra hoa va nang suat nhan E-Dor (Dimocarpus longan Lour.) tai
huyén Céi Bg, tinh Tién Giang
DANG DINH BUC PHONG, HOANG MANH CUONG, TRAN VAN PHUC,
DANG THI THUY THAO, TRAN TU TRAN, BUI THI PHONG LAN. Hién
trang va gidi phap phét trién cay c6 mai tai Dak Lak
TRAN BA LINH, QUAN THI Al LIEN, CHAU MINH KHOI, LAM HOANG
BICH NGOC, DANG DUY MINH, LUONG THI BINH NHI. Budc dau
nghién citu anh hudng clia do man va do 4m dén sinh trudng, nang suét cli dén
Bohan F1 (Beta vulgaris L.)
LE DINH KHA. Mot 6 van dé vé chon cay trdi va khao nghiém gidng trong
chon giéng cay rimg
VU MINH TRUNG, NGUYEN TRUGNG SON, CHU BUC HA, DO QUANG
TRUNG, TRAN THI THU PHUONG, TA HONG LINH, LE TIEN DUNG,
PHAM MINH TRIEN. Xay dung hé théng dém sau keo mua thu
(Spodoptera frugiperda J. E .Smith) trong kiém soat canh tac ngd (Zea
mays L.) tai Viét Nam
TRINH NGOC Al, NGUYEN HOANG LAM, LE VAN THUC, NGUYEN MINH
HIEP, TRAN THI THUY LIEU, TRAN THI KIM NHU. So sanh hiéu qua cla
dich chiét 1a Kéo néo va 14 Sau dau lén do bén hoa cét canh & hoa héng
(Rosa hybrida L.) va hoa ctc (Chrysanthemum morifolium Ramat)
VO TAN THANH, PHAN KIM TOA, NGUYEN THI CAM TU, NGUYEN DUY
TAN, LE HOANG PHUONG, TRUONG THI TU TRAN. Téi vu héa ty 1é
enzyme pectinase va thdi gian trich ly qua dau tam (Morus alba L. Morus
acidosa)
NGUYEN THI THANH HIEN. Anh hudng clia hén hop dung dich keo nhua
thong - dong sunphat dén chat lugng bé mat va do bam dinh mang son trén
bé mat gb bo dé
BUI THI THU, DUONG BUC TUAN. Panh gia chét luong nudc song Nghén
doan chay qua tinh Ha Tinh nam 2021
MAN HONG PHUGC, PHAM THI TAM, DPONG VAN QUYEN, VO BIiCH
HUYEN, LE MINH HAI. Nghién citu tao vac xin vo hoat phong bénh hoai tir
than kinh trén ca mu (Epinephelus sp.) quy mo phong thi nghiém
PHAM MINH TRUYEN, TRAN NGOC HAI, NGUYEN VAN HOA, CHAU TA
TAO. Anh huéng clia chu ky b6 sung dudng cat trong uong &u trang tom
cang xanh (Macrobrachium rosenbergii) bang cong nghé biofloc
LE THANH HUYEN, NGUYEN THI YEN LY. Quan Iy di liéu da dang sinh
hoc nam I6n tai Vuon Qudc gia Xuan Son phuc vu cho muc dich béo ton
TRAN THI THU HA. Nghién cttu xay dung chién lugc tai chinh bén virng
Vudn Quéc gia Cat Tién giai doan nam 2021 - 2030
HOANG HA ANH, TRAN MINH DA HANH. Céc yéu t6 tac dong t6i kién
thirc vé dich ta Ign chau Phi clia nong ho tai tinh Dong Nai
LE TRONG HAI, HOANG HOU HANH, TRAN DAl NGHTA, NGUYEN TH|
NHAN, LE ANH HOANG, NGUYEN DINH TINH, PHAM QUANG HA. Co
s@ khoa hoc vé xay dung lang théng minh trong chuong trinh néng thon
mdi & Viet Nam
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KHOA HOC CONG NGHE

ANH HUOGNG CUA LIEU LUONG CHLORATE KALI (KCI0,)
VA TUOI LA LEN SU RA HOA VA NANG SUAT NHAN
E-DOR (Dimocarpus longan Lour.)

TAI HUYEN CAI BE, TiNH TIEN GIANG

Nguyén Huynh Duong?, Huynh L& Anh Nhi?,
Nguyén Thi My Dieéu?, Tran Van Hau®"

TOM TAT

Nghién ctru dugce thuc hien nham xac dinh hiéu qua cta liéu lugng chlorate kali (KC10,) va tudi 14 & thoi
diém xtr ly hoa chat KCIO, lén su ra hoa va nang suat cay nhan E-Dor 6 nam tudi tai huyén Cai Be, tinh Tién
Giang tir thang 11/2020 dén thang 7/2021. Thi nghiém thira s6 hai nhan t6 duoc bé tri theo thé thirc khoi
hoan toan ngau nhién (RCBD) voi nhén t6 thi nhat 1a 5 liéu luong KCIO, (0 g/m duong kinh tan (dkt), 50
g/m dkt, 100 g/m dkt, 150 g/m dkt, 200 g/m dkt); nhan t6 thi hai 1a 3 tudi 14 khi xit Iy hoa chat KCIO, (35
ngay sau khi ra dot (NSKRD), 45 NSKRD, 55 NSKRD), 3 14n 14p lai, méi don vi thi nghiém 1a mot cay. Xt ly
ra hoa bing cach tuéi KClO, vao dat xung quanh tan cay & cAc tudi 14 khac nhau ctia coi dot thit ba. Két qua
cho thdy, liéu luong KCIO, va tudi 14 anh hudng dén ty lé chop ré bi tén thuong, thoi gian nhi mam hoa, ty
lé ra hoa va nang suit nhung khong anh huéng dén qua trinh ra hoa, yéu t6 cdu thanh ning suit va phdm
chat qua. Ty 1é chop ré bi tén thuong & giai doan 3 ngay sau khi xi ly ty 1é thuan véi liéu luong KCIO,va dat
ty lé cao nhat 47,2% & liéu luong 200 g/m dkt. Xt Iy KCIO, véi liéu lugng tir 50 g/m dkt dén 200 g/m dkt khi
45 NSKRD ty lé ra hoa dat gan 80%. Ty lé ra hoa tuong quan thuan véi ty 1é choép ré bi tén thuong (r =
0,874**) va liéu luong KCIO, xtt Iy (r = 0,669**). Xt ly KCIO, v6i liéu luong tir 50 g/m dkt dén 200 g/m dkt
& thoi diém 45 NSKRD dat nang suat 15,4 tin/ha nhung khong c6 anh hudng dén pham chat qua nhan E-
Dor.

T khoéa: Liéu luong KCIO,, tudi I4, nhan E-Dor, Tién Giang.

1. BAT VAN BE

Cay nhan (Dimocarpus longan Lour.) 1a cay an
trai co gia tri kinh té cao, duoc trong phé bién & dong
bang song Ctru Long (PBSCL). Theo Cuc Trong trot
(2021) [2], tong dién tich cay nhan ca nudc nam 2020
la 83.024 ha, dat san luwong 589.242 tan, trong do
DBSCL c6 24.687 ha (chiém 30% dién tich ca nudc)
voi san luong 238.951 tan, chiém 41% tong san luong
ca nuoc. E-Dor 1a giong nhan ndi tiéng va duoc trong
chi yéu & Thai Lan. Dién tich trong nhan E-Dor
chiém hon 70% dién tich trong nhan & Thai Lan [20].
Nhan E-Dor c6 dac tinh sinh trudng manh, nang suat
cao, phdm chat ngon, nhiém rat nhe bénh Chdi rong,
ban duoc gia cao hon so voi nhan Tiéu Da bo, nén
nha vuon c6 xu huong chuyén ddi thay thé nhan E-
Dor cho nhan Tiéu Da bo trong nhitng nam gan day.

' Khoa Nong nghiép, Truong Pai hoc Can Tho

?Sinh vién nganh Khoa hoc céy trong khoa 44, Truong Dai
hoc Can Tho

"Email: tvhau@ctu.edu.vn

Viéc stt dung chlorate kali (KC10;) duoc nhitng
nguoi trong nhan & Thai Lan coi nhu mot phuong
phap phé bién dé thuc diy cay nhan ra hoa [20].
Tran Van Hau (2008) [13] cho biét, hién nay viéc xit
ly nhan ra hoa bang KClO; chta yéu 4p dung bién
phap tudi vao dat. Khi tusi KC1O, vao dat, hoa chat
sé duogc ré cay héap thu va sau d6 lam chét chop ré,
dac biét 1a chop ré noi tdng hop chat diéu hoa sinh
truong chuyén lén than, 14 c6 thé da lam cho cay
nhan bi “stress” va kich thich ciy nhan ra hoa [21].
Tuy nhién, hién nay nong dan chi yéu lam dung héa
chat nay nén str dung v6i liéu luwong rat lon, xu huéng
ngay cang ting lam tang chi phi x Iy ra hoa, anh
huwong dén moi truong va kha nang sinh trudng ctia
cay nhan. Do do, can xac dinh luong hoa chat va tudi
14 ¢6 hiéu qua dén su ra hoa dé giam chi phi cho
nong dan. Thuc té, & Viet Nam da co nhiéu nghién
ctru vé tac dong cua cac lieu luong KCIO; khac nhau
léen sy ra hoa nhin E-Dor nhu nghién ctu cuia
Nguyén Thanh Duy va cs (2019) [10], Tran Van Hau
(2012) [15], nhung van chua c6 nhiéu nghién ctru vé
cac liéu luong KClO, khac nhau trén dat trong nhan
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KHOA HOC CONG NGHE

ven song Tién tai huyén Cai Be, tinh Tién Giang va
nghién ctru vé su twong tac gitra tudi 14 va liéu luong
KCIO; len su ra hoa va nang suat nhan E-Dor. Do do,
thi nghiem duoc thuc hién nham xac dinh liéu lwong
KCl0, va tudi 14 thich hop 1én sy ra hoa va nang suit
cay nhan E-Dor nham goép phén cai thién nang suat
va thu nhap cho nha vuon trong nhan E-Dor & tinh
Tién Giang.

2. VAT LIEU VA PHUONG PHAP THI NGHIEM

Bang 1. T4 hop cac nghiém thic clia thi nghiém

anh hudng cia liéu leong chlorate kali va tudi 14
1én st ra hoa nhan E-Dor
tai huyén Céi Be, tinh Tién Giang

Liéu luong | Thoi diém xt ly hoa chat (B)

KCIO, 35 45 KRB
(g/m dkt) |NSKRD | NSKRD 5 1\(1;)
A) By By i
0 (Al) AlBl A1B2 AIBS
50 (Ay A;B, A;B, A,B;
100 (Ag) A3B1 A3B2 Ang
150 AY | AB, AB, A,B,
200 (As) | AsB, AsB, A;B;

Ghi chu: dkt: duong kinh tin; NSKRDP: Ngady sau
khi ra dot

Thi nghiém duoc thuc hién trén cay nhan E-Dor
6 nam tudi, sinh truong va phat trién tot, khong bi
sau, bénh, twong doi déng déu, tréng trén vuon cia
nong dan tai huyen Cai Be, tinh Tién Giang tir thang
11 nam 2020 dén thang 7 nam 2021. Thi nghiém thtra
s6 hai nhan to, duoc bo tri theo thé thic khoi hoan
toan ngau nhién, 3 1an lap lai, mo6i don vi thi nghiém
twong ung voi 1 cay. Nhan to tha nhat 1a 5 liéu luong
KCIO; 1a 0 g/m duong kinh tan (dkt), 50 g/m dkt,
100 g/m dkt, 150 g/m dkt va 200 g/m dkt, nhan t6
thi hai 1a 3 tudi 14 khi xtt Iy KC10; 1a 35 ngay sau khi
ra dot (NSKRD), 45 NSKRD va 55 NSKRD. Téng
cong co 45 cay nhan dung trong thi nghiém. T6 hop
cac nghiém thitc duoc trinh bay trong bang 1.

Tuéi 14 cia coi dot thir ba duoc xtt Iy ra dot theo
dung cac nghiém thic thi nghiém la 35 NSKRD, 45
NSKRD va 55 NSKRD (Hinh 1). Tét ca cac nghiém
thic duwoc xtt ly ra hoa & cung mot thoi diém vao
ngay 23/12/2020. Khi 14 coi dot thit 3 phat trién hoan
toan (mau xanh nhat) bon 0,7 kg hon hop phan DAP
va kali theo ti 1é 1: 1 @€ tao mam hoa, phun MKP
nong do 1% truoc khi xit Iy KC1O; mot tuan dé tao
mam hoa. Xtt Iy ra hoa bang cach tuéi KClO, vao dat,
xung quanh tan cay, sau d6 tudi nuedc da 4m lién tuc
5 ngay. Hoa chat KClO, (99,99%) do Cong ty C6 phan
Thuwong mai San xuat phan bon T.O.T san xuat.

Hinh 1. Tudi 14 nhan & thoi diém xit Iy hoa chét chlorate kali: (A) 35 NSKRD, (B) 45 NSKRD, (C) 55 NSKRD

Chi tieu theo doi gom: Ham luong cac chat dong
hoa trong 1a: thu mau 14 vao thoi diém 1 ngay truoc
khi xtr ly KCIO,. LAy 14 tai vi tri choi cudi cung theo
tudi 14 timg nghiém thtrc, 14 14y vé thi rira sach sau do
say kho & 60°C va xay nhuyén dé tién hanh phan tich
dam téng s6 theo phuwong phap Kjeldahl - TCVN
9936: 2013 [17]; cac bon tong s6 theo phuong phap
tro hoa - TCVN 6642: 2000 [18].

Dac tinh ra hoa, phat hoa: ty 1é ra hoa, ty 1& hoa
14 (d¢m s6 dot ra hoa va ra 14 trong khung 1 mx 1 m,
0 5 diém xung quanh tan cay), ty 1é chop ré bi tén

thuong (dung ong ring - dung cu ldy mau dat co
duong kinh 10 cm, 14y 3 diém xung quanh tan cay,
dém va tinh so6 chop ré bi tén thuong/tdng s6 chop
ré), nang suat (can toan bo qua mdi cay), yéu té cau
thanh nang suat (khoi luong trung binh chum qua,
khoi luong trung binh qua, s6 chum qua/cay).

Phdm chat qua: thu 3 chum qua/cay dé phan
tich cac chi tiéu: d6 Brix (may khuc xa Atago), ham
luong axit tong so6 - TA theo phuong phap trung hoa -
TCVN 4589: 1988 [19], duong téng so6 trong thit qua
theo phuong phap phenol - sulfuric [5], dinh luong
vitamin C theo Nguyén Minh Chon va cs (2005) [11].

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2022
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Phuong phap xt ly so liéu: Phan tich phuong sai
(ANOVA) dé phat hien su khac biét gitra cac nghiém
thirc va so sanh céc gia tri trung binh bang kiém dinh
Duncan & mtc y nghia 5%, cac so liéu khong phai so
lieu thuc sé duoc chuyén doi va tinh Arcsine. Dung
kiém dinh t - Test dé phat hién su sai biét gitra cac
lan 1dy mau. Phan tich tuong quan dé phat hién su
tuong quan gitra cac nhan t6 dén su ra hoa va ning
suat.

8. KET QUA VA THAO LUAN

3.1. Him leong dam, ham lugng cac bon, ty s6
C/N trong la
Bang 2. Ham luong dam, ham luong cac bon va ty s6
C/N trong la nhan E-Dor 1 ngay truéc khi xit 1y hoa
chat KClO, tai huyén Céi Be, tinh Tién Giang, nim 2021

Nghiém thic Ham | Ham | Ty so6
luong | luong | C/N)
Nis %) | C (%)
Liéu luong KCIO; (A)
boi chimg (0 g/mdkt) | 1,12 | 36,3 | 32,5
50 g/m dkt 1,13 | 36,7 | 32,5
100 g/m dkt 1,13 | 36,5 | 324
150 g/m dkt 1,11 | 36,6 | 33,0
200 g/m dkt 1,13 | 36,7 | 32,6
Trung binh (A) 1,12 | 36,6 | 32,6
Tuéila (B)
35 NSKRD 1,12 | 36,5 | 324
45 NSKRD 1,11 | 36,7 | 33,1
55 NSKRD 1,13 | 36,6 | 32,3
Trung binh (B) 1,12 | 36,6 | 32,6
F (4) ns ns ns
F (B) ns ns ns
F (AxB) ns ns ns
CV %) 2,8 1,6 3,1

Ghi chu: ns: khic biét khong co y nghia thong
ké;: dkt: duong kinh tin;, NSKRD: Ngdy sau khi ra
dot.

Ham luong dam téng so, cac bon va ty s6 C/N
trong 1a nhan 1 ngay trudc khi xtx ly (TKXL) KCIO,
gitta cac liéu luong, tudi 14 ciing nhu su tuong tac
gitta hai nhan t6 nay déu khac biét khong y nghia
qua phan tich thong ké (Bang 2). Ham luong dam
trong la trung binh 1a 1,12%, tao diéu kién thuan loi
dé cay nhan E-Dor ra hoa, néu ham luong dam > 2%
vao giai doan trudc khi ra hoa sé lam cay ra hoa it
hoic khong ra hoa [4].

Ham luong cac bon trung binh ctia nhan E-Dor
truoc khi xtt Iy ra hoa 36,6%. Tran Van Hau (2012)
[15] nhan thdy ham luong cac bon téng so trong la
nhan E-Dor thoi diém 1a 41 NSKRD 1a 53,0% cho ti &
ra hoa 97,6%. Corbesier va cs (2002) [1] cho rang ty
s6 C/N la mot yéu t6 quan trong anh hudéng dén su
ra hoa. Ham luong carbohydrate cao va dam thap
dan dén ty s6 C/N cao giup cho cay ra hoa, nguoc lai
ham lugng dam cao dan dén ty s6 C/N thap sé kich
thich ra la.

3.2. Ty 1e chop ré bi tén thuong

Quan sat trieu ching thiét hai ctia ré do tac dong
cta KCIO; cho thdy, trén ré gia khong thay trieu
chuimg bi thiét hai nhung ré non bi hoa nau. Triéu
chumg thiét hai ctia ré non dugc ghi nhan vao thoi
diém 3 ngay sau khi xir ly (Hinh 2). Cay nhan sé ti€p
xuc voi goc ClO; qua nhiéu bo phan, goc ClO; tac
dong lén ré non lam cho su tang trudng ctia ré bi tc
ché khong hut duoc nudce va dinh duong [8].

Q ©

L
4

T T
x

-

D N I T
Hinh 2. Chép ré nhan E-Dor bi tén thuong dwéi anh
hudéng ctia KC10; 50 g/m dkt tai huyén Cai Be,

tinh Tién Giang, nim 2021

5 2
am 88

" 3y
2y :

T¥ 1& chép ré bi tén thwong (%)

o8 om ®m w5 & 8
Liu luong Chlorate kali (g/n duong kinh tan) Tudi 4 (agay seu ki radot)
Hinh 3. Ty 1é chop ré bj tn thuong ctia nhian E-Dor
dudi anh hudng cia cac liéu lwgng KCIO, va tuéi 1a

thoi diém 3 ngay sau khi xit ly KCIO,
tai huyén Céi B¢, tinh Tién Giang, nam 2021
Ghi chi: Cdc s6 cé chir theo sau giong nhau
khic biét khong co y nghia thong ké ¢ muic y nghia
5% qua phép kiém dinh Duncan.
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Ty lé chop ré bi ton thuong sau 3 ngay xtt ly gitta
cac liéu luong KClO, khac biét co y nghia thong ké &
muc y nghia 1% nhung gitta cac tudi 14 khac biét
khong c6 y nghia (Hinh 3). Péng thoi su tuwong tac
gitta 2 nhan t6 ciing khong c6 y nghia. Xt ly KCIO,
voi lieu luong 50 g/m dkt co ty 1é chop ré bi tén
thuong 32,9% va cao nhat 1a 47,2% khi xt ly voi liéu
luong 200 g/m dkt. Tran Van Hau (2012) [15] nhan
thay khi xtt ly KCIO; voi liéu lwong 36 g/m dkt thi ty
lé chop ré bi tén thuong 17,1%. Lu va cs (2006) [8]
cho rang khi xt ly KCIO; véi liéu luong qua cao sé
lam cho cay bi ngoé doc, rung la va khong ra hoa.
Liéu luong xir Iy KC1O, c6 twong quan thuan vdi ty 1é
chop ré bi ton thuong (r = 0,884**). Két qua nay cho
thay, khi xtr Iy KCIO, véi liéu luong cang cao sé lam
tén thuong ré cang nhiéu va sé anh huéng dén su
sinh trudng ctia cay. Do do, can xtt ly KCIO; voi liéu
luong thich hop dé cay ra hoa nhung sé han ché anh
hudéng dén ré [13].

3.3. Qua trinh ra hoa

Trong qua trinh xit Iy ra hoa dén dau qua roi vao
cudi mua mua, thoi tiét twong doi thuan loi cho viéc
xtt Iy ra hoa, han ché t6i da su anh hudng cta thoi
tiét dén qua trinh ra hoa. Thoi gian tir khi xt ly dén
nhu mam khac biét c6 y nghia 1% vé liéu luong va
tudi 14, nhung su tuwong tac gitra 2 nhan t6 nay khac
biét c6 y nghia 5%. Khi xtt ly ¢ liéu lwong 200 g/m dkt
sau 22 ngay thi nhu mam hoa, khong c6 khac biét so
voi xtt ly & liéu luong 150 g/m dkt va doi chung,
nhung khac biét véi cadc nghiém thic con lai (Bang
3). Xt Iy ra hoa thoi diém 45 NSKRD thi 20,2 ngay
nhi mam hoa khac biét c6 y nghia 1% so voi xtt ly 35
NSKRD va 55 NSKRD. Két qua nghién cttu ctia Qiu
va ¢s (2001) [12] cho thay sau khi xit Iy KClO, 18
ngay thi xuat hién mam hoa va hoa phat trién sau 23
ngay dén 27 ngay.

Bang 3. Qua trinh ra hoa cfia nhan E-Dor du6i &nh hudng ctia cac liéu luong KC10, va tudi 14
tai huyén Cai B¢, tinh Tién Giang, nam 2021

Xt ly -nhtt| Nhtt mam - | Hoa né- né | Hoa né tap trung Kg(t)iljicézo Xt ly - thu
Nghiém thirc mam hoa n& tap trung | - két thuc nd hoa qua ‘ hoach
Ngay

Liéu luong KCIO; (A)
boi chimg (0 g/m dkt) | 23,2° 22,0 12,7 14,1 15,1 197,12
50 g/m dkt 25,3 21,6 11,8 14,1 15,3 198,1°
100 g/m dkt 24,6* 21,9 12,3 14,2 14,4 197,4°
150 g/m dkt 23,2 22,0 12,0 14,1 15,0 196,32
200 g/m dkt 22,0° 22,0 12,4 13,9 14,7 195,0°
Trung binh (A) - 21,9 12,2 14,1 14,9 -
Tubila (B)
35 NSKRD 23,3" 21,7 12,3 13,6 14,9 195,8"
45 NSKRD 20,2¢ 21,8 12,3 13,9 14,7 192,8°
55 NSKRD 27,5 22,1 12,1 14,8 15,2 201,8°
Trung binh (B) - 21,9 12,2 14,1 14,9 -
FA) ** ns ns ns ns **
F (B) ** ns ns ns ns **
F (AxB) * ns ns ns ns ns
CV %) 32 2,8 10,6 9,8 5,6 0,7

Ghi chu: ns: khadc biét khong co y nghia thong ké; **: khdc biét co y nghia thong ké ¢ muc y nghia 1%
theo phép kiém dinh Duncan, dkt: duong kinh tin; NSKRP: Ngady sau khi ra dot.

Bang 3 cho thdy, thoi gian tir khi nhu mam dén
hoa nd, hoa n& dén khi hoa né tap trung, hoa né tap
trung dén két thac nd hoa va két thuc né hoa dén
dau qua khac biét khong c6 y nghia vé liéu luong va
tudi 14 ciing nhu su tuong tac gitta 2 nhan t6 qua

phan tich thong ké. Tuy nhién, thoi gian tir khi xt ly
dén thu hoach khac biét c6 y nghia thong ke & muc
1% vé liéu luong va tudi 14, nhung khong co su tuong
tac gitra 2 nhan t6 nay. Xt ly KC10, 200 g/m dkt cho
thoi gian 195 ngay khéng khac biét so véi nghiém
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thic xtt Iy 150 g/m dkt, nhung khac biét so véi cac
nghiém thirc con lai. Xt ly thoi diém 45 NSKRD cho
thoi gian 192,8 ngay khac biét cé y nghia so vo6i khi
xtr ly & thoi diém 35 NSKRD va 55 NSKRD. Két qua

trén cho thdy, liéu luong KCIO; va tudi 1a c6 anh
hudéng dén thoi gian thu hoach ctia nhan E-Dor.

3.4. Ty 1¢ ra hoa, ra dot, hoa 14 va chiéu dai phat hoa

Bang 4. Ty 1é ra hoa, ra dot, hoa 14 va chiéu dai phat hoa ctia nhan E-Dor duéi anh huéng cia
cac liéu lrgng KC1O, va tudi 14 tai huyén Cai Be, tinh Tién Giang, nam 2021

Nghiém thirc Tylée rahoa (%) | Ty leradot %) | Tylée hoala (%) | Chiéu dai phat hoa (cm)
Liéu luong KCIO; (A)

boi chimg (0 g/m dkt) 3,3 96,4 16,2 448
50 g/m dkt 75,22 94,9 17,0 42,8
100 g/m dkt 79,02 94,1 17,4 43,1
150 g/m dkt 77,3 96,9 17,1 41,7
200 g/m dkt 78,9 95,9 16,6 44,0
Trung binh (A) - 95,6 16,9 43,3
Tubi 14 (B)

35 NSKRD 57,22 96,1 15,5 40,7"
45 NSKRD 78,4* 95,8 11,7¢ 45,6
55 NSKRD 52,5 95,1 23,6° 43,5
Trung binh (B) - 95,6 - -

F @A) x4 ns ns ns
F (B) ** s *% *
F (AxB) i ns ns ns
CV %) 8,7 3,6 4,1 10,1

Ghi chu: ns: khdc biét khong co y nghia thong ké; *, **: khdc biét co y nghia thong ké ¢ mutc y nghia 5 va
1% theo phép kiém dinh Duncan, dkt: duong kinh tian; NSKRD: Ngdy sau khi ra dot.

Két qua & bang 4 cho thdy, ty 1é ra hoa giita cac
nghiém thuec liéu lvong KClO, va tudi 14 khac biét co
y nghia 1%, dong thoi co su tuong tac gitra hai nhan
to. Tat ca cac nghiém thuc xtt ly ra hoa véi liéu lwong
ttr 50 g/m dkt dén 200 g/m dkt cho ty 1é ra hoa khac
biét c6 y nghia thong ke so voi nghiém thic doi
chung, nhung gitta cac nghiém thic sy khac biét
khong c6 y nghia. Khi xit ly ra hoa thoi diém 45
NSKRD cho ty 1é ra hoa 78,4%, khac biét co6 y nghia
1% khi xtt Iy ra hoa 35 NSKRD va 55 NSKRD. Mac du
c6 su twong tac gitta hai nhan to, tuy nhién xit Iy héa
chat & thoi diém 45 NSKRD véi liéu lwong 50 g/m
dkt dén 200 g/m dkt déu khac biét khong c6 y nghia
thong ke. Hegele va cs (2007) [6] cho rang 14 non
can dén 4 tuan dé dat toc do quang hop nhu 14 truong
thanh. Bén canh d6, két qua khao sat trén nhan E-
Dor ctia Tran Van Hau va D6 Minh Huan (2011) [14]
cho thdy, coi dot thtt 3 c6 thoi gian tang truong 1a 46
ngay. Xt ly 55 NSKRD coi dot qua thoi gian tang
treong lam qua trinh ra hoa khoé khan, dan dén hién
tuong ra hoa thap (52,5%).

Két qua nghién ctru cta Tran Van Hau (2012)
[15] cho thdy, trén nhan E-Dor 5 nam tudi, xt ly

KCIO; liéu luong 60 g/m duong kinh tan dat ty 1é ra
hoa 98,6%. Diczbalis va Drinnan (2007) [4] cho rang,
cac giong nhan nhu Kohala, Homestead, Biew Kiew
va See-Chompoo déu nhay cam véi KC10; & lan xit ly
dau tién va dap ung rat tot trong mua thuan. Tuy
nhién, ciing voi liéu luong KCIO, twong tur & 1an xit ly
ra hoa vu tht hai thi ty 1é ra hoa thap hon. Nhu vay,
liéu luong KCIO, va tudi 14 anh hudéng dén ty lé ra
hoa nhan E-Dor. Ty 1é ra hoa twong quan thuan véi ty
1é choép ré bi ton thuwong (r = 0,874**) va liéu luong
KCIO;xtt Iy (r = 0,669**).

Két qua & bang 4 cho thay, ty 1é ra dot ctia nhan
E-Dor khéc biét khong co y nghia thong ké & liéu
luong xtt ly, tudi 14 va su tuong tac gita 2 nhan to
nay. Chiéu dai phat hoa va ty 1é hoa 14 khac biét
khong c6 y nghia vé liéu luong xt¢ ly ciing nhu su
twong tac gitta hai nhan t6. Nhung chiéu dai phat hoa
khac biét y nghia 5% vé tudi 14, chiéu dai phat hoa
45,6 cm khi xt ly giai doan 45 NSKRD, khac biét
khong c¢6 y nghia so v6i xtt Iy 55 NSKRD, nhung
khac biét voi khi xit Iy 35 NSKRD. Theo Menzel va
cs (1990) [9], ngudén carbohydrate sé duoc hinh
thanh thoéng qua qua trinh quang hop trén 1a va cé
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nong do thap khi cay mang 14 non, nhung néng do se
cao hon & 14 truéng thanh. Cull va Lindsay (1995) [3]
nhan thdy cay dang trong qua trinh ra hoa thi ham
Iwong carbohydrate di dong sé duoc tich lay va van
chuyén dén phat hoa. Vi vay, xt ly giai doan 35
NSKRD nguon carbohydrate du trit thap sé lam cho
phat hoa phat trién kém hon khi xir Iy thoi diém 45
NSKRD va 55 NSKRD. Ty 1é bong 1a 11,7% khi xt 1y
45 NSKRD, khac biét & mic y nghia 1% so vo6i khi x(t
ly thoi diém 35 NSKRD va 55 NSKRD. Mat khac,
Tran Van Hau (2012) [15] cho rang, chiéu dai phat
hoa ctia nhan E-Dor bi 4anh huwong béi liéu luong
KCIO;. Theo Menzel va cs (1990) [9], tinh bot du trix
c6 nong do thap khi cay ra 14 non va cao hon & cay
dang trong giai doan nghi hodc c6 mam hoa, nhung
O thoi diém cay xir ly cay ¢ thoi diém 35 NSKRD 1a
chua phat trién t6i da luong tinh bot du trit thap, khi
ra hoa luong tinh bot sé duoc chuyén hoéa thanh

duong cung cap cap cho té bao, nén khi xi ly thoi
diém 45 NSKRD phat hoa phat trién dai hon.

3.5. Ty 1é dau qua va rung qua non

Két qua & bang 5 cho thay, ty lé dau qua cua
nhan E-Dor khac biét c6 y nghia 1% & cac liéu luong
KClO,, tudi 14 ciing nhu sy tuong tac gitra 2 nhan t6.
Ty le dau qua khi xt ly KC10, liéu luong 50 g/m dkt
va 100 g/m dkt khac biet khong y nghia so véi doi
ching, nhung khac biét c6 y nghia khi tang luong
hoa chat lén 150 g/m dkt dén 200 g/m dkt. Xt ly ra
hoa thoi diém 45 NSKRD thi ty 1¢ dau qua 73,4%,
khac biét co y nghia 1% so v6i khi xtr ly thoi diém 35
NSKRD va 55 NSKRD & cuing liéu luong KC1O; tir 50
g/m dkt dén 200 g/m dkt. Tran Van Hau (2012) [15]
cho ring ty lé dau qua ctia nhan E-Dor bi anh huéng
boi liéu luong KClO,. Ty lé dau qua twong quan
nghich véi liéu luong (r = - 0,337**) va tudi 14 (r = -
0,415**).

Bang 5. Ty lé dau qua (15 ngay sau khi hoa n6) ctia nhan E-Dor duéi anh hueong clia cac liéu leong KCI0; va
tudi 14 tai huyén Cai Be, tinh Tién Giang, nam 2021

o, Liéu luong KCIO; (g/m dkt) (A) .
Tuoi 1a (B) Be 50 100 150 200 Trung binh (B)

35 NSKRD 61,8 65,8" 63,2 56,0° 55,6° 60,5

45 NSKRD 79,12 77,5 78,0° 67,1 65,1 73,4°

55 NSKRD 52,4¢ 51,5 50,5 46,2¢ 46,34 49,4¢
Trung binh (A) 64,4° 64,9 64,9 56,4 55,7

F ( A) * %

F (B) * %

F (AxB) *x

CV %) 3,1

Ghi chu: **: khac biét cé y nghia thong ké ¢ muic y nghia 1% theo phép kiém dinh Duncan; NSKRP: Ngay

sau khi ra dot.

100
--+--0g/mdkt

- - -50 g/m dkt
——100 g/m dkt
-=+--150 g/m dkt
weeae 200 g/m dkt

[--]
=
L

So qua con lai/chum
o =3
= =
.

--+-- 35 NSKRD
S —s— 45 NSKRD
-3 - - -55NSKRD

20 T T T T T T
15 30 45 60 75 92

105 15

30 45 60 75

Ngay sau khi diau qua

Hinh 4. S6 qua con lai/chiim ctia nhan E-Dor duéi d&nh hudng ctia cac liéu luong KCIO; va tudi 14
tai huyén Cai Be, tinh Tién Giang, nam 2021
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S6 qua con lai/chum gitra cac liéu luong, tudi 1a
khac biét khong c6 y nghia thong ke va khong co su
tuong tac giira 2 nhan t6 nay. Su rung qua non xuat
hién tap trung (37%) & giai doan 30 ngay dén 60 ngay
sau khi dau qua, sau d6 gidm dan va én dinh dén khi
thu hoach (Hinh 4). Diéu nay ching t6 ty 1é qua con
lai/chum khong bi anh huwong boéi cac liéu luong
KCIO; va tudi 1a.

3.6. Ning sudt va yéu t6 cau thanh ning suat

Khoi luong qua trén cay va nang sudt cta nhan
E-Dor gitra cac liéu luong xtr Iy KCIO, va tudi 1a khac
biét co y nghia thong ké 1%, dong thoi c6 su twong
tac gitta hai nhan t6 (Bang 6). Tat ca cac nghiém
thic xtt ly ra hoa voi liéu luong tir 50 g/m dkt dén
200 g/m dkt cho khai luong qua/cay khac biét co y
nghia thong ké so véi doi chung, nhung gitta cac
nghiém thtc tudi 14 sy khac biét khong cé y nghia.
Mic du c6 su teong tac gitta hai nhan t6, tuy nhién
xtt ly hoa chat & thoi diém 45 NSKRD véi liéu luong
50 g/m dkt dén 200 g/m dkt déu khac biet khong co

y nghia théng ké. Tran Vian Hau (2012) [15] nhan
thay xtt ly KC10, 60 g/m dkt & mua mua thi cay nhan
cho nang suat 1a 62,8 kg/cay. Khi xtt ly ra hoa thoi
diém 45 NSKRD cho khoi lwong qua/cay 75,5
kg/cay, khac biét co y nghia 1% voi tudi 35 NSKRD
va 55 NSKRD. Khoi luong qua/cay tueong quan thuan
voi ty 1é ra hoa voi hé so va phuong trinh tirong quan
lan luotlar = 0,973**, y =-4.139 + 0,9311x.

Két qua & bang 6 cho thdy, xtt ly KCIO; liéu
luong 50 g/m dkt dén 200 g/m dkt cho nang suét dao
dong tir 13,5 tdn/ha - 13,9 tdn/ha, khac biét c6 y
nghia 1% so vo6i doi chimg. Xir ly ra hoa thoi diém 45
NSKRD cho nang suat 15,4 tdn/ha, khac biét y nghia
1% so voi xtr ly thoi diém 35 NSKRD va 45 NSKRD.
Két qua cho thay su twong tac gitta liéu luong KCIO,
va tudi 14, vi vay co thé xtt Iy ra hoa cho nhan E-Dor 6
nam tudi vdi liéu luong 50 g/m dkt dén 200 g/m dkt &
thoi diém 45 NSKRD sé cho nang suat hiéu qua nhat.

Bang 6. Ning sudt va yéu td cdu thanh ning sudt ciia nhan E-Dor dwéi 4nh hudng ciia
céc liéu lrong KCIO; va tudi 14 tai huyén Cai Be, tinh Tién Giang, nam 2021

Nghiem thie ng;}ig;lg Nél,ug suat | Khoiluong | S6 qua/ | Khai lwong chum
i (ke/cay) (tan/ha) qua (g) chum qua (g/chum)
Liéu luong KCIO; (A)
boi chimg (0 g/m dkt) 2,1° 0,4° 11,2 39,2 438
50 g/m dkt 68,2? 13,92 11,3 39,0 442
100 g/m dkt 68,22 13,92 11,3 39,1 444
150 g/m dkt 66,72 13,6% 11,0 39,3 434
200 g/m dkt 66,0? 13,52 11,3 39,1 441
Trung binh (A) - - 11,2 39,1 440
Tubi 14 (B)
35 NSKRD 43,7 8,9 11,2 37,1 416°
45 NSKRD 75,5? 15,42 11,3 47,32 5362
55 NSKRD 43,5 8,9 11,1 33,0¢ 367¢
Trung binh (B) - - 11,2 - -
F @A) ** *k ns ns ns
F (B) *ok * % ns ok ok
F (AxB) i *k ns ns ns
CV (%) 3,9 4,0 36 20 38

Ghi chu: ns: khadc biét khong co y nghia thong ké; **: khdc biét co y nghia thong ké ¢ muc y nghia 1%
theo pép kiém dinh Duncan, dkt: duong kinh tin; NSKRD: Ngdy sau khi ra dot.

Khoéi lwong qua (trung binh 11,2 g) khac biét
khong c6 y nghia gitta liéu luong xtt Iy KCIO, va tudi
la cting nhu khong c6 su twong tac giira hai nhan t6
(Bang 6). Wong (2000) [20] cho rang khoi luong
trung binh ctia qua nhan E-Dor tir 5 g - 20 g. Khoi

lugng chum qua (440 g) va s6 qua/chum (39,1 qud)
khac biét khong c6 y nghia thong ke gitta liéu luong
xtr ly KCIO; va su tuong tac gitta hai nhan to. Tuy
nhién, c6 su khac biét & mitc y nghia 1% & thoi diém
xtt ly, khi xtr Iy KC10, 45 NSKRD s6 qua/chum 47,3
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qua/chum va khoi luong chum qua 536 g khac biét
so voi khi xtt ly & thoi diém 35 NSKRD va 55 NSKRD.

Nguyén Thanh Duy va cs (2019) [10] cho rang
liéu lwong KC10, khong lam anh hudng dén sé luong
qua/chum va khéi luong chum qua. Tran Van Hau va
cs (2021) [16] ghi nhan & cac liéu luong KCIO; 50
g/m dkt dén 200 g/m dkt thi s6 qua/chum khac biét
khong y nghia thong ké véi 47,5 qua/chum. Nhu vay,
liéu luong KClO,; khong 1am anh hudéng dén yéu to
cdu thanh nang suit, nhung thoi diém x ly anh
hudéng dén s6 qua/chum va khoi lwong chium qua.

3.7. Pham chat qua

Két qua phan tich thong ké & bang 7 cho thdy,
chi tieu phdm chat qua khac biét khong c6 y nghia

qua phan tich thong ké vé liéu luong va tudi 14 ciing
nhu sy tuong tac gitra 2 nhan t6. Qua nhan E-Dor c6
°Brix 1a 19,1%, ham luong acid téng s6 (TA) 2,9%,
ham luong duong tong s6 9,1% va vitamin C 13 42,1
mg/100 g. Két qua thi nghiém cta Tran Van Hau va
cs (2021) [16] cho ring qua nhan E-Dor c6 °Brix dao
dong tir 19,4% - 21,6%. Kanaree va Pankasemsuk
(2005) [7] két luan khi xit ly KC10, & cac liéu luong 0
g/cay, 200 g/cay, 500 g/cay va 800 g/cay khong lam
anh huéng dén phdm chat qua. Nguyén Thanh Duy
va cs (2019) [10] ciing nhan thay khi xtt Iy KC1O, liéu
Iwong khac nhau trén cay nhan E-Dor 8 va 11 nam
tudi khong lam anh hudéng dén pham chat qua.

Bang 7. Phdm chét qua ctia nhan E-Dor duéi anh huedng clia cac liéu luong KClO; va tudi 1a
tai huyén Cai Be, tinh Tién Giang, nam 2021

Nghiém thic °Brix (%) | Téngacid- | Duong téng Vitamin C
TA (%) so6 (%) (mg/100 g)

Liéu luong KC10, (A)

boi chimg (0 g/m dkt) 19,2 2,9 9,1 41,7

50 g/m dkt 19,1 2,9 9,0 424

100 g/m dkt 19,1 2,8 9,2 422

150 g/m dkt 19,2 2,9 9,1 42,1

200 g/m dkt 19,0 2,9 9,1 41,9

Trung binh (A) 19,1 2,9 9,1 42,1

Tuéila (B)

35 NSKRD 19,1 2,9 9,1 42,1

45 NSKRD 19,0 2,9 9,2 42,1

55 NSKRD 19,2 2,9 9,0 42,0

Trung binh (B) 19,1 2,9 9,1 42,1

F (4) ns ns ns ns

F (B) ns ns ns ns

F (AxB) ns ns ns ns

CV %) 2,3 2,2 3,1 1,4

Ghi chu: ns: khéc biét khong co y nghia thong ké; dkt: duong kinh tan; NSKRD: Ngay sau khi ra dot.

4. KET LUAN VA BE XUAT

4.1. Kétluan

Ty lé chop ré cay nhan bi tén thuong & giai doan
3 ngay sau khi xit ly hoa chat KCIO, ty 1é thuan voi
liéu luong KClO,, xtr Iy KCIO; 50 g/m dkt chop ré
tén thuong 32,8% va cao nhat 47,2% & liéu luong 200
g/m dkt.

Ty lé ra hoa twong quan thuan véi ty 1& chop ré
bi tén thuong (r = 0,874**) va liéu luong KCI1O, xtt ly
(r = 0,669**). Xir ly KC1O; 50 g/m dkt dén 200 g/m
dkt thoi diém 45 NSKRD dat ty 1é ra hoa gan 80%, dat

nang suat 15,4 tdn/ha, nhung khong c6 anh hudng
pham chét qua nhan E-Dor.

4.2. Dé xuit

C6 thé xir ly ra hoa nhan E-Dor 6 nam tudi theo
quy trinh x Iy ra hoa véi phuong phap tudi KClO,
vao dat voi liéu luong 50 g/m duong kinh tan thoi
diém 45 NSKRD. Can nghién ctu thém anh hudng
ctia KCIO; va tuéi 14 & nhimg mua vu va dia diém
khac nhau dé co két luan day da hon.
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EFFECT OF DOSES OF POTASSIUM CHLORATE AND LEAF AGES ON FLOWERING AND YIELD
OF ‘EDOR’ LONGAN (Dimocarpus longanLour) ON CAI BE DISTRICT, TIEN GIANG PROVINCE

Nguyen Huynh Duong, Huynh Le Anh Nhi,
Nguyen Thi My Dieu, Tran Van Hau
Summary

This study was carried out to determine the effect of doses of potassium chlorate (KC1O,) and leaf age when
applied KClO, on flowering and yield of 6-year-old ‘E-Dor’ longan trees on Cai Be district, Tien Giang
province from November 2020 to July 2021. The factorial experiment with two factors was designed in
randomized complete block design (RCBD), 3 replicates, each of experimental unit that was equal to one
tree. The first factor included 5 doses of KCIO, viz. 0, 50, 100, 150, 200 g per meter of tree canopy diameter
(TCD), the second one was leaf age when applied KCIO, viz. 35, 45, 55 days after appearance. Potassium
chlorate was applied by collar drench at different treatments of leaf age. The results showed that doses of
KCIO, and leaf ages affected on the percentage of injuried root tip, the time of bud appearance, flowering
rate and yield, however, it was not affect on the flowering process, yield’s components and fruit’s quality.
The percentage of injuried root tip at 3 days after treated KClO, was positive correlation with the doses of
potassium chlorate and it got the highest rate (47.2%) at the dose of 200 g per meter of TCD. Treating with
different doses from 50 to 200 g KCIO, per meter of TCD at 45 days after appearance got the rate of
flowering nearly 80%. The rate of flowering was positive correlation with the percentage of injuried root tip
(r = 0.874**) and the doses of KCIO, (r = 0.669**). Application of 50 to 200 g KCIO, per meter of TCD at 45
days after appearance got the yield 15.4 tons/ha, but it had not affected on fruit quality.

Keywords: “E-Dor longan’, leaf age, potassium chlorate, Tien Giang.

Nguoi phan bién: PGS.TS. Nguyén Qudc Hiing
Ngay nhén bai: 01/10/2021

Ngay thong qua phan bién: 02/11/2021

Ngay duyét dang: 9/11/2021
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HIEN TRANG VA GIAI PHAP PHAT TRIEN
CAY €O MUI TAI BAK LAK
biang Dinh bic Phong’*, Hoang Manh Cuong?, Tran Vin Phucl,
Ding Thi Thiy Thao', Tran Ta Tran!, Bui Thi Phong Lan?

TOM TAT

Két qua diéu tra hién trang phat trién cay c6 mai tai Dak Lik thuc hién trong 2 nam 2019 va 2020, tai 3
huyén tréng chinh 1a Ea Kar, Buon Don, Ea Stup ctia tinh Dak Lak cho thdy, 12 giong cay c6 mdi bao gom 6
giong cam chanh, 2 gi6ng cam sanh, 2 giéng quyt, 1 giong budi, 1 giéng chanh; trong d6 cam sanh va budi
Da Xanh 1a 2 giéng chiém ty trong cao va duoc trong chit yéu theo phuong thitc trong xen, voi 2 vu thu
hoach trong nam: thang 6 dén thang 7 va thang 10 dén thang 11 (vu chinh). Ning suat binh quan voi vuon
cay 5 tudi dat khoang 18,8 tdn/ha/nam voi cam sanh, 23,0 tdn/ha/nam voi cam soan, 22,6 tdn/ha/nam véi
quyt va 12,4 tdn/ha/nam d6i voi budi Da Xanh, chat luong twong tu véi cac viing trong khac. Loi nhuan binh
quan bién dong trong khoang 113,7 triéu déng/ha/nam dén 234,3 triéu déng/ha/nam. Két qua diéu tra ghi nhan
duoc 14 loai sau va 10 loai bénh gay hai trén cay c6 mui, trong do cac loai sau hai chinh 1a rudi duc qua
(Bactrocera sp.), nhén (Panonychus citri), bo tri (Scirfothrips dorsalis), siu vé buia va bénh hai chinh 1a ghé
seo (Elsinoe fawcettiBil et Jenk), loét qua (Xanthomomas campestris pv. Citri), vang 14 thoi ré.

T khoéa: Cay ¢ muii, cam, quyt, budi, nang suat, chat lrong, Dak Lik.

1. BAT VAN BE

Cay c6 mui (cam, quyt, budi, chanh) la nhém
cay an qua duoc chu trong phat trién trong nhimg
nam gan day ¢ nhiéu dia phuong trén ca nudc, hiéu
qua kinh t€ mang lai cho nguoi dan 1a twong doi cao
va 6n dinh. Theo thong ke, dién tich va san luong cay
c6 mui ciia ca nuéc tang kha nhanh trong nhimng
nam qua. Tinh dén nam 2020, téng dién tich cam,
budi, quyt ca nudc wdc dat khoang 235.216 ha [3] va
xu hudng van ti€p tuc tang.

Trong khoang 5 nam tré lai day, dién tich ciy an
qua c6 mui bao gém cac giong cam sanh, cam soan,
quyt duong, busi Da Xanh, chanh khéng hat... cua
tinh bak Lik phat trién twong doi nhanh, tir 530 ha
nam 2010, 953 ha nam 2017 va 1.874 ha nam 2019 véi
san luong 11.147 tn qua. Viéc phat trién cay c6 mui
trén dia ban tinh con mang tinh ty phat, dau tu cham
soc nhin chung con thiéu tinh dong bo va chua dat
dén muc d6 chuyén canh cao, can phai duoc danh gia
mot cach co he thong.

Két qua diéu tra vé hién trang canh tac cay co
mui tai Pdk Lak nam 2019 va nam 2020 nham cung
cap buc tranh khai quat vé hién trang phat trién cay
c6 mdi trén dia ban tinh Dak Lik, qua d6 dé xuat mot
s6 giai phap trién phu hop.

"'Vién Khoa hoc K§¥ thuat Nong Lam nghiép Tay Nguyén
" Email: dangphongcs@gmail.com

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Danh gia hién trang phat trién cay c6 mui tai
bik Lik

Thong tin va s6 lieu thit cap vé dién tich trong
cay c6 mui, nang suat, san luong, giong, ky thuat
canh tac... duoc thu thap tt Phong Néng nghiép va
PTNT cac huyén Ea Kar, Buén Don, Ea Sup trén dia
ban tinh Dak Lak.

Diéu tra thu thap so6 lieu so cap: thu thap thong
tin ttr ho canh tac cay c6 mui, thuong lai va cht vua
kinh doanh qué c6 mui.

Quy mo diéu tra: thu thap thong tin tir 90 ho trén
dia ban 3 huyén Ea Kar, Bu6n Don, Ea Sup, tinh Bak
Lak.

Cac chi tieu diéu tra: (tiéu chi chon ho diéu tra:
ho c6 dién tich trong cay c6 mui t6i thiéu 0,5 ha).

+ Phuong thttc trong (trong xen, tréng rai rac,
trong tap trung).

+ Giong tréong, mat do trong, dién tich, nam
trong, nam thu hoach.

+ Nang suat theo loai cay, theo tudi, bién dong
vé ning suat hang nam.

+ Ché @6 cham soc (bon phan, tudi nudc, phong
trir sau, bénh).

+ Thu hoach va tiéu thu san phidm (t6ng san
luong, gia ban, téng thu nhap...).
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2.2. Danh gia chit luong cac loai qui c6é mui
tréng tai Dak Lik
* Phurong phap thu thap mau qua:

Mau qua cé mdi trong tai Dak Lak duoc thu thap
tai 3 huyén trong chinh 1a Ea Kar, Ea Stp, Buon Don.
Mau qua tir cac vung trong khac duoc thu thap tai
cho dau moi Buon Ma Thuot va hé thong siéu thi
CoopMart.

- S0 lrong mau:

Thu mau qua trén vueon: 3 loai qua (cam, quyt,
budi) x 3 mau (thu trén 3 vueon khac nhau)/mot loai
qua x 3 huyén.

Thu mau tai siéu thi, cho dau moéi Buéon Ma
Thuot: 3 loai qua (cam, quyt, buoi) x 3 diém ban.

- Quy cach mau:

bai voi cam, quyt: khoi luong mau > 2 kg qua.

Dai voi budi: mdi mau 5 qua.

* Cdc chi tiéu vé qua (mdéi mau phan tich 5 qua):

- Pic diém hinh thai qua: khéi lwong qua, kich
thuoc qua.

- Céc tiéu chi lien quan dén chat luong qua: Ty lé
phan an duoc (%); S6 hat/qua; do Brix (%); duong
téng s6 (%); @6 chua (TA); chat xo téng s6 (%).

3. KET QUA VA THAO LUAN

3.1. Hién trang phat trién cay an qua tai Dak Lik

Tan, ha

12000 11147

ETEE a274

1557 1874

983

Hinh 1. T8ng dién tich va san leong
cay c6 mui tai Pak Lik
Theo két qua thong ké cta tinh Pak Lik dén
nam 2019, téng dién tich cay co6 mui trén toan tinh
uwoc khoang 1.874 ha, voi san luong dat 11.147 tan.

Trong do, chi tinh trong 3 nam tir ndm 2017 dén nam
2019 dién tich cdy c6 mui trén dia ban da ting
khoang 1.000 ha, tap trung chu yéu & 2 huyén Ea Kar
va Buon Pén (trén 1.200 ha) va day cing la 2 dia
phuong trong cay c6 mui trong sém nhat trén dia
ban tinh (tai Ea Kar, c6 mét s6 dién tich budi va quyt
duoc trong tir nam 2011).

Két qua diéu tra hién trang cho thdy, bo giong
cay c6 mui ¢ tinh Bak Lak twong d6i phong phu véi 6
giébng cam chanh (cam soan, cam Cara, cam long
vang, cam V2, cam CT36, cam BH), 2 gi6éng cam
sanh (ké ca giong LD6), 2 giong quyt (quyt duong va
cam canh), 1 giéng budi (budi Da Xanh) va mot
giong chanh khong hat, trong do cac giong nhap noi
moéi dugc chon loc nhu cam V2, BH, CT36 c6 dién
tich nho, chi1 yéu & quy mo thuc nghiém.

Bang 1. Ty 1é co cdu gidng cay c6 mui trong

tai Pak Lik (%)
Loai | Giong Ea Buon Ea
cay Kar boén Sup
Cam | Cam sanh 429 28,6 40,0
Cam soan 25,7 28,6 25,0
Cam Cara 2,9 - -
Cam LD6 - 2,9 -
Cam V2 - 2,9 -
Cam CT36 - 2,9 -
Cam BH - 2,9 -
Quyt | Quyt duong 27,7 37,1 20,0
Buoi | Budi Da Xanh 68,8 429 75,0
Chanh | Chanh khong hat - - 5,0

Bang 1 cho thdy, tai 3 huyén tréong chinh cta
bik Lik (Ea Kar, Buon Don, Ea Sup), giong cam
sanh c6 ty lé tir 28,6% dén 42,9%, giong cam soan c6
ty le tir 25,0% dén 28,6%, giong quyt duong co ty lé
20,0% dén 37,1%, giong budi Da Xanh c6 ty 1é tir 42,9%
dén 75,0%. Xu huong nguoi dan phat trién manh
giong budi Da Xanh ciing phu hop véi dinh huong
phat trién cay an qua trén ca nudc trong giai doan
hién nay.

Béang 2. Ty 1é ho trong cdy c6 mui tinh theo quy mé dién tich, tudi cay va phuong thirc trong (%)

Dia diém Dién tich Tubi cay Phuong thtc trong
<1lha lhadén3 | >3ha |<6ndm | >6ndm | Thuan mot | Xen 2 loai
ha loai cay cay tro lén
Ea Kar 48,6 31,4 20 88,6 11,4 42,9 57,1
Buén bon 34,3 514 14,3 85,7 14,3 85,7 14,3
Ea Sup 20,0 75,0 5,0 100,0 - 75,0 25,0
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Ty lé ho trong cay c6 mui tinh theo quy moé dién
tich cho thay, c6 hon 50% s6 ho trong cay c6 mui voi
quy mo dién tich trén 1 ha, riéeng huyén Ea Sup co
dén 80% dién tich trong voi quy mo trén 1 ha, diéu do
cho thay nguoi dan tai dia phuong da c6 xu huéng
trong chuyén canh ciy c6 mui. Phan 16n dién tich
vuon cay co do tudi nho hon 6 nam, chiém ty lé hon
85%.

Vé phuong thic tréng: huyén Buon Don c6 dén
85,7% s6 vuon trong thuan mot loai cay va 14,3% s6
vuon trong xen 2 loai cay tré lén, ty 1é nay doi voi
huyén Ea Sup 1a 75% va 25%. Tuy nhién, tai huyén Ea
Kar s6 vuon trong xen 2 loai cay tré 1én chiém 57,1%
cao hon so voi trong thuan mot loai cay, mo hinh
trong phd bién nhat 12 budi Da Xanh xen cam soan
va quyt duong.

Vé nguodn goc giong trong, doi voi cay cam va
cay quyt, 100% vuon diéu tra trong bang cay giong

ghép. Riéng voéi cay budi, co khoang 12,5% dén 20,8%
s6 vuon trong tir cay giong chiét. S6 cay giong nay
cht yéu duoc chiét ra tir nhitng vueon budi Da Xanh
trong tai ché, cho niang suit cao. Viéc nhan giong
bang cay chiét tai ché tuy cé uu diém 1a lwa chon
duoc nhimg cay me cho ning suat cao nhung tiém 4n
rii ro vé nguy co lay nhiém bénh va mic do thoai
héa vuon cay nhanh hon so véi cay ghép [2].

Céc loai cay co6 mui tai Pak Lak duoc trong voi
nhiéu mat do khac nhau. Déi voi vuon tréng thuan,
cay cam va quyt chu yéu duoc trong voi mat do 1.100
cay/ha dén 1.330 cay/ha (twong duong véi khoang
cach 3 mx 3 mva3 mx 2,5 m); cay budi duoc trong
cht yéu véi mat do 278 cay/ha dén 410 cay/ha
(twong tng véi khoang cach 6 mx 6 mva 6 m x 4 m).
Riéng véi vuon trong xen budi - cam - quyt, khoang
cach tréng ctia cay budi 12 6 m x 6 m cay cam va cay
quyt trong xen voi khoang cach 6 m x 3 m.

Bang 3. Luong phin bén cho cac loai ciy c6 mui

Phan hoéa hoc Phan httu co L
Ao A Phan boén
Dia diém | Loai cay (kg/cay/nam) (kg/cay/narfl) la
NPK N P K | Visnh| D080 (qon
chuong

Ea Kar Cam 2,43 - - 0,2-0,5 5-10 10-30 3-5
Quyt 1,85 - - 0,4-0,6 510 - 3-5

Budi 3,08 - - 0,5-0,7 | 10-30 - 3-4

Buon Pon Cam 1,74 - - 0,2-0,3 1-5 5-10 2-3
Quyt 1,63 - - 0,203 | 1,54 - 2-4

Budi 1,95 - - 0,4-0,5 1-5 - 2-3

Ea Sup Cam 1,56 - - - 2-4 5-10 2-4
Quyt 1,75 0,3-0,5 24 - 24

Budi 2,12 - - 0,4-0,6 2-5 10-20 2-4

Bang 3 cho thdy, trén 90% nong ho stt dung phan
téng hop NPK dé bon cho vuon cay giai doan kinh
doanh voi luong tir 1,56 kg/cay/nam dén 2,43
kg/cay/nam déi voi cay cam, quyt. Riéng doi voi cay
budi, lwong phan dugc st dung cao hon so voi cay
cam, quyt, & mutc tir 2,12 kg/cay/nam dén 3,08
kg/cay/nam. Bén canh viéc sit dung phan NPK téng
hop, vao giai doan trudc khi thu hoach, nha vueon con
tién hanh bén bd sung phan kali véi luong 0,2
kg/cay/nam dén 0,6 kg/cay/nam doi voi cay cam,
quyt va 0,4 kg/cay/nam dén 0,7 kg/cay/nam do6i voi
cay budi, voi muc dich nham ting do ngot cho qua.

Phan hitu co duoc st dung cho cay chu yéu la
phan vi sinh, voi luong bon tir 2 kg/cay/nam dén 30
kg/cay/nam, phdé bién nhat trong Kkhoang 4
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kg/cay/nam dén 5 kg/cay/nam. Phan chuong it
duoc st dung dé bon cho cay giai doan kinh doanh
(chi 7% s6 ho diéu tra).
Bang 4. Thanh phén sau, bénh hai trén
cac loai cay c6 mui

Miic Miic

Sau hai doﬁ Bénh hai dop

pho pho

bién bién
1. Nhén do ++ |1.Vang 14 thoi ré ++
2. Nhén vang ++ |2. B0 hong ++
3. Bo tri ++ |3. Loét ++
4. Sau ve bua +++ |4. Ghé seo ++
5. Rudi duc qua +++ |5. Chay gom +
6. Bo xit xanh ++ |6. Vang la Greening +
7. Cau cau ++ | 7. Tristeza +
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8. Ngai chich hut

9. Rép muoi xanh
10. Rep vy

11. Sau duc than
12. Sau duc canh
13. R4y chéng canh
14. Rép sap +

8. bom rong ++
9. Nam hong +

10. Than thu +

+ + + +

Ghi chu: Mitc do gay hai cua sau: + Tin suat, bat
gdp < 10%, ++: Tan sudt bat gap >10% — 20% +++: Tin
suat bat gap > 20%. Mutc do gay hai cia bénh: + <20 %
cdy bi bénh, ++: > 25% - 50% cdy bi bénh, +++: > 50 %
cdy bi bénh.

Bang 4 cho thay, c6 14 loai sau hai va 10 loai
bénh gay hai trén cay c6 mdi tai tinh Dak Lik, trong
d6 cac loai sau hai chinh 1a: ruéi duc qua, nhén, bo

Giong cam Cara chi duoc trong tai Ea Kar (1
vuon), nang suat thu béi (vueon 3 nam tudi) dat 7 tan
qua/ha/nam. Giéng chanh khong hat trong tai Ea
Sap (1 vuon) cho nang suat dat 14 tdn/ha/nam.

Nhin chung, thoi diém thu hoach quéa c6 mui tap
trung lam 2 dot trong nam. Vu chinh, ciy ra hoa vao
giai doan tir thang 1 dén thang 3 va cho thu hoach tir
thang 9 dén thang 11, vu phu cay ra hoa tir thang 7
dén thang 8 va cho thu hoach tir thang 6 dén thang 7
hang nam. Trong s6 cac giong cam duoc trong tai
bik Lik, giong cam V2 1a giong cam chin muén, thoi
diém thu hoach tir gitta thang 12 dén thang 2 nam
sau.

Bang 5. Ning sudt ctia cac loai cay ¢6 mui

trong tai Dak Lik
tri, sau vé bua; bénh hai chinh 1a ghé qua, loét qua, Nang sust
vang 14 thoi ré. Day ciing la nhitng loai sau, bénh hai Pia diém | Loai cay (tin/ha/nam)
chinh trén cay c6 mui tai cac vung trong & Viét Nam ’ ' (TB = SD)
(1], [4]. EaKar | Camsanh 19,8+7,9
Ning sudt cta cac loai cay c6 mui trong tai Dak Cam soan 24.8 +10,9
Lik, giai doan thu hoach chinh (vueon 5 nam tudi) Cam Cara 7 (%)
duoc trinh bay ¢ bang 5. Quyt duong 23,6 + 10,2
Bang 5 cho thdy, niang suit binh quan cta cay Budi Da Xanh 14,7+34
cam sanh bién dong tir 16,3 tdin/ha/nam dén 20,3 Buén Don | Cam sanh 20,3+9,1
tan/ha/nam, trong khi d6 cam soan tr 21,0 Cam soan 23,2+4,7
tdn/ha/nam dén 24,8 tdn/ha/nam; quyt duong tir Cam V2 30
21,7 tan/ha/nam dén 23,6 tan/ha/nam va budi Da Cam BH 25
Xanh bién dong tir 10,8 tdn/ha/nam dén 14,7 Cam CT36 26
tdn/ha/nam. Trong céac giong cam duoc trong tai Cam LD6 26
bik Lak, 3 giong V2, BH, CT36 cho niang suit kha Quyt duong 21,7 +8,3
cao, dat 25 tdn/ha/nam dén 30 tdn/ha/nam, tuy Budi Da Xanh 11,8+ 2,8
nhién cac giong cam nay chi duoc trong voi quy mo Ea Stp Cam sanh 16,3 +5,2
khao nghiém tai Buon Ma Thu¢t va Buon Don (dién Cam soan 21,0+ 3,6
tich 1 ha/diém), do vay chua thé danh gia duoc két Quyt duong 225+ 4,7
qua trong trén dién rong. Doi véi 2 giong duoc trong Budi Da Xanh 10,8+ 2,9
phé bién la cam sanh va cam soan, nang suit cua Chanh khong 14
giong cam soan cao hon so véi cam sanh & ca 3 dia hat
diém trong, day 1a giong cam an tuoi cho chat luong '
kha tot va duoc thi truong wa chuong.
Béng 6. Loi nhuan binh quan cho mot ha cay c6 mui chinh trong tai ik Lik
Loai cay Nang suat Gia ban Doanh thu Chi phi Loi nhuan
(tAn qua/ha) (trieu (trieu (trieu (trieu
déng/tan qua) | dong/ha/nam) | dong/ha/nam) | déng/ha/nam)
Cam sanh 18,8 10 188,0 74,3 113,7
Cam soan 23,0 14 322,0 87,7 234,3
Quyt duong 22,6 10 226,0 71,7 154,3
Buéi Da Xanh 12,4 25 310,8 99,7 211,1
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Gia san phdm cua timg loai qua c6 mui tai Pak
Lak bién dong kha 16n theo thoi diém thu hoach va
phdm cdp san phdm, dao dong trong khoang 8.000
dong/kg dén 20.000 dong/kg doi voi cam; tir 8.000
dong/kg dén 15.000 dong/kg d6i voi quyt. Gia budi
Da Xanh dao dong kha lon, tir 18.000 déng/kg dén
40.000 déng/kg.

Téng hop chi phi san xuat va loi nhuan cho 1 ha
d6i voi 4 loai cay c6 mui chinh cho thay, tong chi phi

san xuat binh quan cho 1 ha bién dong tir 71,7 triéu
déng/ha/nam dén 99,7 trieu déng/ha/nam. Loi
nhuin binh quan thu dwoc tir 1 ha canh tac cay co
mui bién dong tir 113,7 triéu dong/ha/nam dén 234,3
trieu dong/ha/nam, trong d6 cao nhat 1a cay cam
soan va thap nhat la cay cam sanh.

3.2. Danh gia mét sé chi tiéu vé qua cac giong
cay c6 mui trong tai Dk Lik

Bang 7. Chat luong céc loai qua c6 mui trong & Dak Lik

Cae o Khoi luong qua (g) | Ty lé thit qua (%) Do Brix S6 hat/qua
biadiém | Loai qua (TB + SD) (TB + SD) (TB+SD) | (TB<SD)
Cam sanh 2824+ 49.6 64.1 3,0 76+09 182+75
Cam soan 2057 + 26,4 745+32 11,0£1,1 147+47
FaKar | Cam Cara 235,1+23.1 70,1 £3.8 82+17 0,0£0.0
Quyt duong 1535+ 15,9 787+ 1.4 95+ 1,0 15029
Budi Da Xanh 12744 +81,0 63,7+5,9 103+1,7 1227
Cam sanh 262.6+31,8 673+52 74+09 16+4.5
Cam sodn 2046+ 24,1 73.9+3,0 112+1,6 13,4+35
Cam V2 2562+ 11,5 80,1 +0,18 83+13 35405
Buén Pon | Cam BH 267.9+ 133 80,5+2.2 72+ 0.8 28403
Cam CT36 155,0 13,2 76,5+ 0,7 125405 28402
Quyt duong 1122226 814+25 88+ 1,0 9.9+47
Budi Da Xanh 1.143,4+ 942 62.8+5.7 95+08 70£7.6
Cam sanh 260,8 + 26,6 67.5+3,0 79+ 1,1 17.8+43
, Cam soan 235,8 25,0 73,6 +22 103+ 1,5 12,0+3,2
Ea Sip Quyt duong 107,5+9,5 80,9 +23 9.4+ 0,6 10,1 £4.4
Budi Da Xanh 1.158,9 £ 75,3 647 +2.4 9.7+08 7.8+6,0

Mot s6 chi tiéu co ban lién quan dén chat luong
qua c6 mui trong tai Dak Lik duoc trinh bay ¢ bang 7
va dé co su so sanh véi cac vung trong khac, da tap
hop thong tin cac giong tuwong tu duoc tiéu thu tai
bak Lik trong bang 8. Trong 4 giong trong nhiéu tai
bik Lak (cam sanh, cam soan, quyt, buéi), giong
cam sanh cé khoi lwong qua trung binh thap hon so
voi cam sanh & mién Bic va mién Tay (260,8 g —
282,4 g so voi 288,5 g; 305,2 g), giong cam soan
tuong dwong voi cam soan vung Lai Vung (trén dudi
220 g), giong quyt duong c6 khoi luong trung binh

qua thap hon quyt Lai Vung mién Tay va quyt mién
Bac (107,5 g — 153,5 g so véi 170,4 g, 156,7 g) va
gi6ng budi Da Xanh twong duong ving mién Tay
(trén dudi 1.300 g). Cac giong cam it phd bién nhu
cam V2, BH, CT36, Cara cho khoi luong qua trung
binh bién thién trong khoang 155,0 g — 267,9 g.

Chat luong cac loai qua c6 mdui trong & Dak Lak
khi so sanh véi cung giong trong ¢ dia phuong khac
chi tiéu vé ty lé phan an duoc tuy cé thap hon chat it
nhung nhin chung d¢ Brix, tiéu chi thé hién do ngot
lai c6 xu huéng cao hon.

Bang 8. Chit lugng qua c6 mii nhép tir cac viing trong khac duoc tiéu thu tai ik Lik

TT Loai qua Khéi luong qua Ty le thit qua Do Brix S6 hat/qua
(2), (TB=SD) (%), (TB +SD) (TB £ SD) (TB + SD)
1 | Cam sanh mién Bic L1 288,5 + 38,1 71,8+1,2 7,6+0,5 5,7+4,5
2 Cam sanh mién Tﬁy 11 305,2+£22,5 67,032 7,1+£0,3 20,7 £ 10,2
3 |Cam soan Lai Vung 224,77+ 5,1 78,7+23 8,0+1,0 11,7+ 1,2
4 | Quyt Lai Vung mién Tay 170,4 £ 30,2 79,6 +23 7,3+0,6 13,0+£5,2
5 | Quyt mién Bic 156,7 £ 8,0 80,7+ 1,7 7,8 +£0,8 9,0+5,3
6 |Buoi Da Xanh mién Tay 1.266,7 + 76,4 66,9+2,6 10,2+ 0,3 0,712
7 |Cam Cara Bac Giang 265,9 £24,9 79,7 £0,7 8,7 £0,6 3,0+0,0
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Bang 9. Thanh phan sinh héa ctia mot s8 loai qua ¢6 mui chinh

Loai qua Bu6n Don Ea Kar
buong (%), Axit (%), Xo %), Dbuong (%), Axit (%), Xo (%),
(TB + SD) (TB £ SD) (TB + SD) (TB + SD) (TB + SD) (TB + SD)
Cam sanh 2,41+0,33 0,79+ 0,22 0,17+0,13 2,80+ 0,80 0,86+0,17 0,19+0,12
Cam soan 2,49+ 1,26 0,79+ 0,20 0,09+ 0,04 3,62+0,79 0,36 +0,21 0,38+ 0,16
Quyt duong 2,52+0,52 0,25+0,08 0,16+ 0,09 4,58 £047 0,54 £0,43 0,07+ 0,03
Bwéi Da Xanh 1,04 £ 0,37 1,10+ 1,47 0,35+0,15 1,20+0,51 1,30+ 1,43 0,28+ 0,07
Két qua phan tich hoa sinh cta 4 loai qua c6 mui 4. KET LUAN

trong tai Pak Lak (bang 9) cho thdy, ham luong
duong téng so ctia quyt duong dat cao nhat va thap
nhat 1a budi Da Xanh; nguoc lai, ham luong axit
trong budi Da Xanh 1a cao nhat va thap nhat 1a quyt
duong, diéu nay hoan toan phu hop voi dic diém cua
gi6ng. Nhin chung, cac chi tiéu sinh hoa cha yéu
nhu duong tong so, axit téng s6 va chat xo clia cac
loai qua c6 mui trong tai Ea Kar nhinh hon so voi
trong tai Buon Don, ngoai trit ham luong duong va
axit cia cam soan, chat xo cia quyt duong va budi
Da Xanh trong tai Buon Don dat cao hon so voi trong
tai Ea Kar.

3.3. Dé xuat mot s6 giai phap phat trién cay co6
mui tai Pk Lik

Tt két qua diéu tra hién trang san xuat va tiéu
thu cay c6 mui tai Pak Lak, két hop phan tich hiéu
qua kinh t€ va ma tran SWOT, goi y mot so giai phap
chinh nhu sau:

- Vé sdn xuat: Tiép tuc danh gia va chon loc bo
giong cay c6 mui phu hop voi diéu kién ty nhién va
x4 hoi ctia tinh; ra soat lai quy hoach dé bé tri hop ly
cac giong trong, phat huy loi thé timg giong, phd
bién nhanh cac tién bo ky thuat méi, chu trong dén
khau xtr Iy sau thu hoach trén co s& xiy dung cac
chubi lien két san xuat va kinh doanh.

- Vé thi truong tiéu thu san phan: Trén nén tang
da dang hoéa ching loai, giong cay c6 mui va san
pham sit dung, tang cudng cac hoat dong dau tw ché
bién san phdm nhu nudc ép qua, tinh dau budi,
cam... két hop v6i ddy manh xuc tién thuong mai,

quang ba san pham.

Chuing loai va giong cay c6 mui & ik Lak twong
doi da dang trong do cam sanh va budi Da Xanh
chiém ty lé cao, cht yéu theo phuong thirc trong xen
voi quy mo dién tich phd bién tir 1 ha/ho dén 3
ha/ho.

Qua c6 mui trong tai Pak Lik thuong duoc thu
hoach nhiéu dot trong nam, tuy nhién tap trung
chinh vao 2 thoi diém, thang 6, thang 7 va thang 10,
thang 11 (vu chinh) véi nguong ning suat twong doi
cao, chat luong chip nhan duoc va dem lai loi nhuan
dang ké cho nguoi trong (113,7 triéu déng/ha/nam
dén 234,3 triéu déng/ha/nam).

Két qua diéu tra ghi nhan duoc 14 loai sau va 10
loai bénh gay hai trén cay c6 mui. Trong d6 cac loai
sau hai chinh 1a rudi duc qua, nhén, bo tri, sau vé
bua. Bénh hai chinh 1a ghé seo, loét qua, vang 14 théi

x
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THE CURRENT SITUATION OF CITRUS PRODUCTION IN DAK LAK PROVINCE AND MAIN
SOLUTIONS TO BE ORIENTED

Dang Dinh Duc Phong"*, Hoang Manh Cuong?!, Tran Van Phuc?,
Dang Thi Thuy Thao!, Tran Tu Tran', Bui Thi Phong Lan?
Western Highland Agriculture and Forestry Science Institute (WASI)
" Email: dangphongcs @gmail. com

Summary

Results conducted from the study on citrus production in Dak Lak province focusssing in three mainly
cultivated districts of Ea Kar, Buon Don and Ea Sup showed that 12 citrus cultivars, with twice harvests,
including 6 oranges (C. sinensis Osbeck), 2 king mandarin (C. nobilis), 2 mandarin (C. reticulatar Blanco),
1 pomelo (C. grandis (I) Osbeck) and 1 lemon (C. Zimonia Osbeck) were available and have been mainly
intercropped, in which “Cam Sanh” king mandarin and “Da Xanh” pomelo cultivars were cosidered to be
most popular ones. The average yields of 5-year-old orchards reached 18.8 tons/ha/year for king mandarin,
23.0 tons/ha/year for “Soan” orange, 22.6 tons/ha/year for mandarin and 12.4 tons/ha/year for “Da Xanh”
pomelo and that produced benefits of about 113,7 to 234,3 mil VND/ha/year. Not much changed fruit
quality of the same variety grown in Dak Lak and in the other locations was also recorded. what is more, the
availability of insects and diseases with the emphasis made on fruit flies (Bactrocera sp.), spiders
(Panonychus citri), thrips (Scirtothrips dorsalis), charm worm (Phyllocnistic citrella) and scab (Elsinoe
fawecetti Bil et Jenk), fruit ulcers (Xanthomomas campestris pv. Citri), yellow leaves, root rot diseases
attacking citrus orchards in the region was accordingly reported.

Keywords: Citrus, orange, mandarin, pomelo, yield, quality, Dak Lak.

Nguoi phan bién: GS.TS. Vii Manh Hai
Ngay nhan bai: 19/7/2021

Ngay thong qua phan bién: 20/8/2021
Ngay duyét dang: 27/8/2021
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BUOC DAU NGHIEN CUU ANH HUGNG CUA BO MAN
VA DO AM BEN SINH TRUONG, NANG SUAT CU DEN
BOHAN F1 (Beta vulgaris L.)

Tran B4 Linh!, Quan Thi Ai Lién®*, Chau Minh Khoi,

Lam Hoang Bich Ngoc?, Dang Duy Minh!, Liuong Thi Binh Nhi?

TOM TAT

Bién d6i khi hau, xam nhap man 1a mot trong nhimg van dé quan trong hang dau déi véi cac viing ven bién
dong bang song Ciru Long. Nong dan bi thiét hai trong boi canh nuée bién xam nhap vao ving dong bang
ngay cang cao. Nghién ctru nay duoc thuc hién nham muc tiéu danh gia anh hudng ctia han va man (do 4m
va do man) dén sinh trudng va ning suat cay ca dén (Beta vulgaris L.) Bohan F1 trong trong diéu kién nha
luoi. Thi nghiém trong chau duwoc bé tri theo kiéu hoan toan ngau nhién 2 nhan t6 (nhan t6 1: Do man (S)
gom 4 nghiém thitc 0%o, 2%o, 4%o, 6%0; nhan t6 2: Do 4m (M) gbém 5 nghiém thic 50%, 60%, 70%, 80%, 90%
thity dung déng ruong) véi 4 1an lap lai. Cac chi tiéu sinh trudng nhu chiéu dai 14, chiéu rong 14 va cac chi
tiéu nang suat nhw: Chiéu cao ct, duong kinh ct, khoi luong ct/chau duoc danh gia. Két qua cho thay, do
min cang cao, cac chi tiéu nang suat (duong kinh cd, chiéu cao ct, khéi lwong ct/chau) ctia ci dén cang
thap. Do 4m cang cao cac chi tiéu sinh trudéng va ning suat cit dén cang cao. Ca dén cho ning sut dat trén
50% trong diéu kieén dat duoc xt Iy man dén 6%. va do 4m dat tir 70% thiy dung doéng rudng tré 1én so voi dat

khong man va duoc tudi day da.
Tirkhéa: Ci dén, do 4m, doé man, nang suat.

1. BAT VAN BE

béng bang song Ctru Long (PBSCL) 1a viing san
xuat nong nghiép 16n nhat Viet Nam [10], trong
nhitng nam gan day bién ddi khi hau da tac dong ro
rét dén viéc canh tac. Trong do su thay dd6i vé luong
mua cung voi nudc bién dang da lam nudéc mian xam
nhap 14n sau vao noi déng [18]. Nhiéu nong ho trong
lta da chuyén sang trong mau ngay thoi diém man
kéo dai do ho khong thé chi dong duoc ngudn nudc
tudi. Mot s6 ho dan sit dung ngudn nudc ngam dé
tudi cho hoa mau [5]. Xam nhap man kéo dai cé thé
dan dén mot s6 tén hai dang ké, anh huong tieu cuc
dén sinh ké ctia nguoi dan [19].

Thiéu nuéc la nguyén nhan chinh ctia gidm nang
suat trén cay co ct & Anh [14]. Trong mdi nim kho
han, san lwong giam t6i 50%. Theo Marschner H.
(1995) [11] do man t6i da cta dat khong lam gidm
nang suat cay trong 1a 2,5%. Ctt dén (Beta vulgaris L.)
1a mot loai cay trong twong déi chiu man, c6 thé trong
thanh cong trén dat binh thuong, ciing nhu dat bi anh
huéng béi man [15]. Theo Mass va Hoffman (1977)
[12], nguong chong chiu man 1a @ man toi da cho
phép khong gidm ning suat ctia cay trong qua 50%.

' Khoa Néng nghiép, Truong Pai hoc Can Tho

*Hoc vién cao hoc nganh BPKH va Nong nghiép nhiét d6i
bén virng khoa 26, Truong Dai hoc Can Tho

3 Sinh vién nganh Néng hoc khoa 43, Khoa Nong nghiép,
Truong Dai hoc Cén Tho

"Email: qtalien@ctu.edu.vn

Vao mua kho, & cac vung canh tac ven bién
DBSCL, cac con séng bi xam nhap man, nguoi nong
dan sé khong 14y nuéc song dé tudi cho cay trong vi
so anh huéng dén niang suit, dan dén dat canh tac bi
thiéu nudc tudi. Nghién ctu “Budc diu nghién cuu
anh huong cua do man va dp 4m dén sinh truong,
ndng suat giong cu dén Bohan F1 (Beta vulgarisL.)”
duoc thuc hién nham muc tiéu danh gia anh hudéng
ctia han va man (d6 4m va do man) dén sinh trudéng
va nang suat cay cu dén Bohan F1, dong thoi xac
dinh do man va do 4m ma cay ct dén cho nang suat
dat tir 50% tré lén so voi diéu kién canh tac khong
man va do 4m toi vu trong trong diéu kién nha ludi,
lam co s& dé thuc hién thi nghiém danh gia anh
huwong ctia @ man va do 4am dén sinh trudng va nang
suat ctit dén trong diéu kién ngoai dong ruong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va dia diém nghién cttu

Vat lieu nghién cttu duoc st dung trong nghién
ctru 12 hat giong ¢t dén chiu midn Bohan F1 ¢6 nguén
goc tir Ha Lan.

Chau st dung trong thi nghiém c6 duwong kinh
25 cm, chiéu cao 22 cm. Dat thi nghiém duoc 14y tai
xa Lich Hoi Thuong, huyén Tran Dé, tinh Soc Trang,
duoc phan loai 1a dat nhiém man.

Phan bén duoc bon theo cong thic 105 N - 30
P,0; - 150 K,0O kg/ha, voi bot 2,5 tdn/ha, phan hitu
co 5 tdn/ha. Bon 16t toan bo voi bot, phan super lan,
phan httu co.
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Thi nghiém duoc thuc hién tir thang 12/2020
dén thang 3/2021, tai nha luwoi Khoa Nong nghiép,
Truong Pai hoc Can Tho.

2.2. Phuong phép nghién ciru

2.2.1. BO tri thi nghiém

Thi nghiém trong chau duoc bo tri theo kiéu
hoan toan ngau nhién 2 nhan t6. Nhan t6 1 1a do
man (S) gom 4 nghiém thic S1-0%0, S2-2%o, S3-4%o,
S4-6%0; nhan t6 2 1a @6 4m (M) gém 5 nghiém thic
M1-50%, M2-60%, M3-70%, M4-80%, M5-90% thay
dung doéng ruong cua dat - ky hiéu FC véi 4 1an lap
lai. Téng s6 c6 20 nghiém thtc bao gom: S1IM1,
S1M2, S1M3, S1M4, S1IM5, S2M1, S2M2, S2M3,
S2M4, S2M5, S3M1, S3M2, S3M3, S3M4, S3M5,
S4M1, S4M2, S4M3, S4M4, S4M5. Trong thi nghiém
quy uoc S1 1a dat khong bi twéi nudec man; M5 1a do
am binh thuong d6i véi cay ct dén.

Mobi nghiém thic c6 4 chau, téng cong thi
nghiém c6 80 chau duoc xép ngau nhién trong nha
lwdi thi nghiém.

2.2.2. Ky thuit gieo va cham soc

Sau khi bon 16t 1an va voi bot, tudi nudc cho am
déu tat cad cac chau, tién hanh gieo hat. Gieo 3
16/chau, moéi 16 gieo 2 hat giong cit dén, sau do phu
thém mot 16p tro trau day khoang 2 cm dén 3 cm
trén bé mat va tuoi 4m tat ca cac chau thém mot lan
nira. T4t ca cac chau khi gieo hat déu chua xtt Iy man
va do 4am cho dén giai doan 15 ngay sau gieo (giai
doan cay con). Khi cay ct dén xuat hién 4 14 dén 514
that thi tién hanh xt ly mdn va do 4m theo cac
nghiém thic nghién ctu.

Do 4m ctia cac nghiém thic duoc duy tri hang
ngay bang cach dung may do do am Extech MO750
dé xac dinh do 4m hién tai va b6 sung luong nuoc bi
mat tuong tng.

2.2.3. Chi tiéu d4nh gid

Céc chi tieu sinh trudng duoc danh gia trén tat
ca cac chau thi nghiém vao giai doan thu hoach bao
gom chiéu dai 14 (cm), chiéu rong 14 (cm) va cac chi
tiéu nang suat 1a duong kinh ca (cm), chiéu cao ct
(cm), khoi luwong ci/chau.

2.2.4. Phuong phap xir Iy so6 liéu

Stt dung phan mém Excel dé xt ly so lieu va
phan mém SPSS dé phan tich thong ké. Dung phép
tht F dé kiém dinh su khac biét gitta cac nghiém
thiec. Dung phép thit Duncan d€ so sanh trung binh
gitta cac nghiém thirc. Phan tich twong quan gitta cac
chi tieu do man, do6 4m, sinh trudng va nang suit cta
ct dén bang kiém dinh Pearson.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia d0 min va d0 4m dén sinh
trudng, ning sudt giong ctt dén Bohan F1

Két qua thi nghiém cho thdy, trung binh binh
phuong céc chi tiéu sinh treong va nang sudt ctia cac
nghiém thic vé d6 man, do 4m va tuong tac do man*
do 4m khac biét c6 y nghia thong ke & do tin cay 95%
(Bang 1). biéu nay cho thay, cay ca dén duoc trong &
cac mtrc do 4m khac nhau va duoc tuédi cac mic do
man khac nhau déu co anh huong dén chiéu dai 14,
chiéu rong 14, duong kinh ct, chiéu cao ct va khoi
luong cti/chéau.

Mot s6 nghién ctru truéc day cho thay su thiéu
hut nuoc tudi da lam giam dang ké dén sinh truong
ré, 1a va tong luong duong trén cay co cu [8], [17] va
la nguyén nhan chinh 1am gidm nang suat toi 50%
[14]. Do man 1a mot trong nhitng yéu t6 moéi truong
lam han ché ning sudt cta cay trong vi hau hét cac
cay trong rat nhay cam vo6i d0 man do nong do mudi
trong dat cao [16].

Béng 1. Trung binh binh phuong ciia cAc chi tiéu sinh truéng va ning suit cti dén Bohan F1

Thong s6 boty | Chiéu dai Chiéurongla | DPuongkinh | Chiéucaoct | Khoiluong

do 14 (cm) (cm) cu (cm) (cm) ci/chau (g)
Do am (M) 4 14,455* 13,154* 0,253* 0,406* 3355,621*
Do man (S) 3 11,463* 0,635* 0,180* 0,722* 8844,386*
M*S 12 3,543* 0,697* 0,220* 0,496* 1481,562*
Sai s 60 0,680 0,095 0,038 0,059 189,441
CV (%) 6,1 4,1 4,9 5,7 8,9

Ghi chi: *: do y nghia ¢ p < 0,05 theo kiém dinh F.

Két qua thi nghiém vé chiéu dai 14 tai cac
nghiém thuc twong tac 0 man va do 4m cho thay, &
do man 4%o voi do am 50% FC (S3M1) cho chiéu dai
14 thap nhat 1a 11,5 cm, so voi nghiém thic nudc tuodi
khong man va do 4m binh thueong 90% FC (S1M5) ¢6

chiéu dai 14 1a 15,9 cm (Hinh 1). Theo Cramer (1992)
[6], NaCl lam ctng thanh t€ bao va giam d6 dan nuéc
ctia mang sinh chat gay giam sinh trudong vé chiéu
dai 14 va chiéu cao cay trong.
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Bo am
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Hinh 1. Chiéu dai 14 ctia cay ct dén qua 4 muc xit ly
man va 5 mic 36 4m sau 90 ngay gieo
Két qua chiéu rong 14 cua tuong tac d6 man va
do 4m duoc trinh bay & hinh 2 cho thdy, & mtrc xit ly
man 2% do am 50% FC (S2M1) cho chiéu rong la
nho nhat 12 6,3 cm, so véi diéu kién nudc khong man
va do 4m 70% ctia thity dung dong ruong (S1IM3) 16n
nhat 1a 8,6 cm. Theo Alireza Dadkhah (2011) [3]
téng dién tich 14 gidam 57,6% & d6 man cao (350 mM)
so voi dién tich 14 ctia cay khong bi nhiém man sau 8
tuan nhiém man; so6 14 trén cay da giam dang ké do
d6 man ting lén & ca hai loai cay trong. Nhiém man
anh huong dén su ndy mam cta hat, su phat trién
ctia cay con, kich thuoc 14, sw phat trién cta choi,
chiéu dai choi va ré, s6 lan dé nhanh trén moéi cay,
giai doan ra hoa, s6 canh va nang suat [1], [7].

15 D am
0% @6e0% @70% @E0% E%0%
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Hinh 2. Chiéu rong 14 ctia cay cti dén qua 4 mtec d6
xtt Iy man (S) va 5 miec 36 4m (M) sau 90 ngay gieo
Két qua nghién ctru ghi nhan duong kinh cu tai
cac nghiém thtc twong tac o0 man va do 4m (Hinh 3)
cho thdy, & @6 man S3-6%. va do am S2-60% FC cho
duong kinh ct thap nhat, tuy nhién duong kinh ct dat
trén 50% (3,6 cm) so vdi diéu kien khong man (S1) va
d6 4m binh thuong (M5) (4,3 cm). Theo Aina va cs
(2007) [2] diéu kién do 4m 25% dan dén giam chiéu
cao cay ct san 21,2%, chu vi than 21,7%. Nang sudt va
chiéu cao cu cai duong ting dang ké trong cac 6 duoc
tudi bang nudc min nhe (3,8%o - 4,5%0) so véi nudc
khong man (1,1%0) [13]. Tur nhiing nghién ctu trén
cho thay, do man va do6 4m c6 anh huéng dén duong
kinh ci1 ctia ciy c6 ¢t néi chung.
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Hinh 3. Puong kinh cti1 ctia cay ct dén qua 4 mirc do
xtr Iy man (S) va 5 miec 36 &m (M) sau 90 ngay gieo

Chiéu cao ct tai cac nghiém thic cta tuong tac
do6 man va do 4m duoc trinh bay & hinh 4 cho thay,
chiéu cao ct & do man S2-2%. va do am M1-50% FC
cho chiéu cao cu dat hon 50% (3,6 cm) so voi diéu
kien khong man va do 4am binh thuwong (5,0 cm).
Nghién cttu cta Almodares va Sharif (2005) [4],
Khafagi va cs (1996) [9] trén cu cai duong cho thay,
anh hudng ctua do man dén cay trong 1a do tc ché
thdm thau héap thu nudc, su tich tu ctia mot s6 ion &
nong do cao trong cac mo thuc vat va thay déi su can
bang khoang chat ctia thuc vat.
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Hinh 4. Chiéu cao cti ctia cay cit dén qua 4 mutc do
xtt ly man (S) va 5 miec 36 &m (M) sau 90 ngay gieo
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Hinh 5. Khéi liong cii/chau clia cy cit dén qua 4 mac

xtt ly man (S) va 5 mac do &m (M) sau 90 ngay gieo

Két qua vé khoi lwong cti/chau tai cac nghiém
thuc ctia twong tac do man va do am duoc trinh bay &
hinh 5 cho thay, khoi lwong cti/chau & do man S4-6%o
do 4m M2-60% FC cho nang suat dat dusi 50% (97,7
g/chau) so voi diéu kién khong man va do am binh
thuong SIM5 (201,4 g/chau). Trong khi do, cac mic
d6 man va do 4m khac cho nang suat > 50% so vdi
diéu kien khong man va do 4m binh thuong S1M5.
Tuy nhién, & cac muc d0 man 4%o va 6%o thi nang
suat ctt dén bi gidm c6 y nghia & cac muttc do 4m thap;
néu do man dat cao nhung duoc tudi & cac muic do
am cao thi niang suit ct dén duwoc cai thién hon so
voi mirc @0 4m thap. Mass va Hoffman (1977) [12]
cho rang nguong chong chiu man 1a do man toi da
cho phép ma khong gidm nang suit cta cay trong
qua 50%. Trong nghién cttu nay, ca dén cho ning
suat dat trén 50% trong diéu kién dat duoc xtt ly mian
dén 6%o va do 4m dat tir 70% FC tro lén.
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3.2. Mdi trong quan giita 360 méin va do 4m dén
cac chi tiéu sinh trudéng va ning sudt cia cay cu dén

Két qua twong quan gitta d0 man va do 4m lén
sinh treong, nang suit ctia cay ct dén duwoc trinh bay
& bang 2 cho thdy, d6 4m twong quan duong (+) c6 y
nghia voi cac chi tiéu sinh trueong (chiéu dai 14, chiéu
rong 14) va cac chi tiéu nang suat (duong kinh cq,

chiéu cao ct va khoi luong ct1). Do 4m cang cao
chiéu dai la cang dai, chiéu rong la cang 16n, duong
kinh cti cang 16m, chiéu cao ct cang dai va khoi luong
ci cang 16n. P6 man tuong quan am (-) cé y nghia
voi duong kinh cu, chiéu cao ct va khoi luong ct; do
man cang cao thi cac chi tiéu nang suat cu cang thap.

Bang 2. Méi tuong quan gitta do min va do 4m lén sinh trudng, ning sudt ciia cay cu dén

He so6 twong quan Dai la Rongla | Puong kinh cii Chiéu cao ct Khoi luong ctt
bo 4m 0,450™ 0,483 0,250 0,260" 0,389™

Do man -0,017 0,048 0,259 -0,406™ -0,578"
Daila 1 0,499™ 0,380 0,264" 0,363
Rong 14 1 0,225 0,154 0,091
Puong kinh ct 1 0,554 0,573
Chiéu cao cti 1 0,541

4. KET LUAN VA BE XUAT

4.1. Kétluan

Két qua nghién ctru trong nha ludi budc dau cho
thay c6 su twong quan gitta 0 man va do 4m lén sinh
truéng, nang suat ctia cay ca dén. Do man cang cao
cac chi tieu nang suat (duong kinh cu, chiéu cao ca,
khoi luong ct/chau) ctia cit dén cang thap. Do 4m
cang cao cac chi tiéu sinh truong (chiéu dai 14, chiéu
rong 14) va cac chi tiéu nang suat (dwong kinh cq,
chiéu cao cu, khoi lwong ci/chau) caa ci dén cang
cao.

O cac miic @6 man 4%o va 6%o voi cac muc do 4m
thap thi nang suit ctt dén gidm co y nghia thong ke,
tuy nhién véi d0 man cao 4%o va 6% nhung dwoc tudi
nhiéu nuéc hon thi niang suat ct dén duoc cai thién
hon so v6i mic @6 4m thiap. Ct dén cho niang suat
dat trén 50% trong diéu kién dat duoc xt Iy man dén
6%0 va do 4m dat dat tir 70% FC tro 1en.

4.2. Dé xuit

Can nghién ctu thi nghiem dé danh gia anh
hudéng cua @0 man va do 4m dén sinh truéng va ning
sudt ct dén trong diéu kién ngoai ddng ruong.
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Summary
Due to the impact of climate change, salinity intrusion into rivers has been one of the most important issues
for coastal areas in the Mekong delta. Farmers suffer losses amid high levels of seawater intruding into the
freshwater delta. The study was conducted with the objective of evaluating the effects of drought and
salinity (soil moisture and salinity) on growth and yield of Bohan F1 beetroot (Beta vulgaris L.) grown
under net house conditions. The potting experiment was arranged in a completely randomized design with
2 factors (factor 1: Salinity (S) including 4 treatments 0%o, 2%o, 4%o, 6%o, factor 2: Soil moisture (M) including
5 treatments (50%, 60%, 70%, 80%, 90% field capacity) with 4 replicates. Growth parameters such as leaf
length, leaf width and yield parameters were evaluated. The results showed that, the higher the salinity, the
lower the yield parameters beetroot. The higher the moisture content, the higher the leaf and yield
parameters of beetroot. Beetroot yields over 50% in the condition that the soil is treated with salinity to 6%o
and the soil moisture reaches > 70% of field capacity compared to treatment of non - saline and is fully fresh

water irrigated.

Keywords: Beetroot (Beta vulgaris L.), soil moisture, salinity, yield.
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MOT SO VAN BE VE CHON CAY TROI VA

KHAO NGHIEM GIONG TRONG CHON GIGONG CAY RUNG
Lé binh Kha!

TOM TAT

Chon cay troi va khao nghiém giong 1a nhitng khau quan trong nhat trong cac chuwong trinh chon giéng cay
rimg. Cay troi (Plus tree) hay cay wu troi (Superior tree) 1a cay vuot troi so voi cac cay con lai trong quan
thé vé cac chi tiéu chon giong. Chon cay ldy gb hay cay lam san ngoai gb (LSNG), ho4c cay tréng rimg
phong ho, déu can tuan tha nhitng nguyeén tic co ban cta chon loc cay troi; trong dé quan trong nhat 1a chi
tiéu chon loc chinh duwoc xé4c dinh theo muc tiéu cta chuong trinh chon giéng, gia tri kiéu hinh cta cay troi
phai c6 do vuot so voi tri s6 trung binh ctia quan thé it nhat 1,5 1an d6 léch chudn. Khao nghiém giéng
thong qua khao nghiém hau thé hoac khao nghiém dong vo tinh dé danh gia chat luong di truyén cta cay
troi da chon theo kiéu hinh. Chon cay troi, khao nghiém giong két hop v6i cac phuong thitc nhan giong phu
hop véi dac diém cda ting loai cay va tirng muc tiéu chon giéng, c6 thé tao ra cac rimng tréng c6 ning suit
va chat luong cao. Lam nghiép gia dinh - nhan vo tinh (Family forestry via vegetative multiplication) 1a
phuong thitc trong rimg bing cady hom nhan tir cay hat & giai doan vuon wom 1a hau thé cay troi da di truyén
duoc céc dac tinh mong mudn. Lam nghiép - dong vo tinh (Clonal forestry) Ia phuong thitc trong rimg béng cay

vo tinh (Cay ghép, cdy mo hic cay hom) nhén tir cay uu viet dugce xac dinh qua khao nghiém dong vo tinh.

Tirkhoéa: Cay troi, khdo nghiém hau thé, khio nghiém dong vo tinh.

1. BAT VAN BE

Chon cay troi va khao nghiém giong 1a nhimng
khau quan trong nhat trong cac chuong trinh chon
giéng cay rimg. Du chon giéng cay lay g6 hay chon
giéng cay lam san ngoai gdb (LSNG), hodc chon cay
cho trong rimg phong ho thi chon cay troi va khao
nghiém giong cing déu la nhitng khau quan trong
nhat ctia mot chuong trinh chon giong.

bén nay cac nghién ctru chon cay troi cha yéu
duoc tap trung cho cay ldy go, trong khi chon giong
cay ring bao gém ca chon cay lay go, cay LSNG va
cay cho tréng rimg phong ho.

Chon cay troi ciing c6 thé ap dung dé chon cay
b6 me cho lai giong va chon cay t6t nhat trong cac té
hop lai (nhan tao hodc tu nhién) da cé, ciing nhu
chon cay tot nhat trong cac phuong phap chon tao
giong khac.

2. CAY TROI VA CHON CAY TROI

2.1. Cay troi va chi tiéu chon cay troi

2.1.1. Cay troi, cdy dir tuyén va cay uu viét

Theo quan niém chung thi cay troi (Plus tree)
hay cay uu troi (Superior tree) 1a cay co6 cac dac diém
vuot trdi so voi cac cay con lai trong mot quan thé vée

"Hoi Giéng cay tréng Viét Nam; Hoi Khoa hoc K¥ thuat
Lam nghiép Viét Nam
Email: ledinhkha2016@gmail.com

sinh trudng, hinh thai, hodc luong san pham, da duoc
do dém danh gia 1a dap tmg cac yéu cau mong mudn
ctia nha chon giong, song chua qua khao nghiém
danh gia kha nang di truyén cac tinh trang mong
muoén. Trong khi cay du tuyén (Candidate tree) la
cay da duoc tuyén chon so bo thong qua cac chi tieu
hinh thai, song chua duoc do dém danh gia day du.
Cay wu viét (Elite tree) 1a cay troi da duwoc danh gia
qua khao nghiém hau thé hoac khao nghiém dong vo
tinh, 1a cay c6 kha nang di truyén cac dac diém mong
muoén [13], [12]. Ngoai ra, theo Tiéu chuidn cong
nhan giéng cay trong lam nghiép cia Bo Nong
nghiép va PTNT (2006) thi "Cay me (Cay troi) la cay
tot nhat duoc tuyén chon tir rimg tu nhién, rimg
trong, cay trong phan tan, rimg giong hoidc vuon
giong dé nhan giong" [1].

2.1.2. Cédc chi tiéu chon cdy troi

Muc tiéu ctia cac chuong trinh chon gidng cay
ring 1a khong nglimg nang cao ning suat va chat
luong rimg tréng, nang cao tinh chéng chiu sau,
bénh va chong chiu diéu kién bat loi ctia giong duoc
chon. Vi thé cac chi tiéu chinh khi chon cay troi ciing
la nang suat, chat luong san phdm, tinh chong chiu
cac diéu kién bat loi va chong chiu sau, bénh. Tuy
vay, cac chi tiéu nay cing thay déi theo timg muc
tieu ctia cac chuong trinh chon giong cu thé. Hon
nita, danh gia cay troi khong chi qua do dém tai hien
truong ma trong mot s6 truong hop can xac dinh cac

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2022 25



KHOA HOC CONG NGHE

chi tiéu bang cac phuong phap chuyén mon theo yéu
cau cla tirng muc tiéu chon giong.

Chi tiéu chung vé cay troi lay g6 1a sinh trudng,
chat luong than cay va khoi luong riéng ctia go. Cay
duwoc chon phai la cay sinh truéng nhanh, than cay
thang va tron déu, chiéu dai doan than duwéi canh 16n,
canh nhanh nho, khéi luong riéng cta gb lon. Tuy
vay, cac chi tiéu nay lai thay déi theo timg muc tiéu
cu thé. Vi du, cung 1a cay lay go, song cay lay go do
moc khac voi cay ldy go xay dung va gb nguyén liéu.
Tham chi yéu cau ctia g6 d6 moc dung trong nha
cling khac véi go d6 moc dung ngoai troi, mac du ca
hai loai @6 moc déu can go cé stc chiu luc cao (Gan
voi khoi luong rieng ctia g6 16n). Trong khi dé moc
dung trong nha can gb co6 van dep hoac thé min, thi
g6 d6 moc dung ngoai troi lai can chiu duoc thay déi
thoi tiét, mua nang va thay ddi nhiét do ngay dem.

Chi tiéu chon cay troi LSNG 1a nang suat va chat
luong san pham chinh ctia timg loai cay. Cay duoc
chon phai 1a nhitng cay c6 nang suat cao nhat va chat
luong san phdm d4p tng yéu cau cia nguoi tieu
dung.

Chi tiéu chon cay troi cho cay trong rimg phong
ho chong x6i 16 1a can c6 tan 1a va bo ré phat trién,
thi phong ho chan gi6 lai can bo ré phat trién va than
cay c6 strc chiu uoén cao, ban 14 nho, chiu duoc gié
bao (Phi lao chin gié va chéng cat bay ven bién); con
chon cay chong séng bién lai can chiu duoc ngap
man va chiu duoc song bién.

2.2. Mét s nguyén tic co ban khi chon loc cay
troi

Dé chon cay troi co6 két qua can quan tAm mot s6
nguyeén tic co ban sau day:

- Chon cdy troi phdi theo tinh trang chu yéu va
co hiéu qud nhat duoc xdc dinh theo muc tiéu cia
cdc chirong trinh chon giong. Vi du, chon cay troi 1ay
g0 phai 1a toc do sinh trudng, chat luong than cay va
tinh chat go; chon cay lay qua la niang suat va chat

lwong qua, hat nho hoac khong hat; trong khi chon
cay lay hat thi ngoai nang suat va chat luong hat, lai
can hat to, ty 1é nhan trong hat 16n. Mat khac, trong
cac tinh trang chon loc ¢6 tinh trang la chi tiéu chon
giong truc tiép; co tinh trang chi lién quan gian tiép
hodc khong lién quan voéi chi tiéu chon giong, nhu
sinh truéng voi lwong nhuwa & cay Thong nhua [6],
sinh truéng voi ham luong va chat luong tinh dau &
cay Tram [7]. Vi thé, dé chon cay troi cé gia tri thuc
té can theo tinh trang chti yéu va co6 hiéu qua nhat.

- Cay troi phai cé do wvirot can thiét theo chi tiéu
chon loc so voi tri s6 trung binh cua quan thé. Do
vuot (T) so véi tri s6 trung binh ( X) clia quan thé
nén it nhat phai 1a 1,5 1an do lech chuén Sx [5].

T= X +155¢

Trong d6: T 1a chi tiéu chinh danh gia cay troi;
Sx la @6 léch chuén ctia 1am phan.

Do lech chuén Sx ty 1é thuan véi he s6 bién dong
(7%), ma cay lay gb & giai doan thanh thuc c6 bién
dong vé duong kinh 16n hon bién dong vé chiéu cao,
nén do vuot vé duong kinh (so véi quan thé nén)
cling can lén hon do vuot vé chiéu cao. Ciing vi thé
cay troi lay g6 c6 do vuot so voi tri s6 trung binh cta
quan thé nén it nhat 1a 30% vé duong kinh va 10% vé
chiéu cao [8], hoac 50% - 70% vé duong kinh, 15% -
20% vé chiéu cao nhu & Thong chau Au (Pinus
sylvestris) va Van sam (Pice excelsa) [10].

Quy dinh chon cay tréi trong Tiéu chuin cong
nhan giong 04 TCN 147 - 2006 ctia Bo Nong nghiép
va PTNT (2006) & nuoc ta la cay troi 1dy gb phai co
do vuot so voi 30 cay dén 40 cay xung quanh it nhat
la 25% vé duong kinh va 10% vé chiéu cao; cay troi
LSNG phai c6 nang suat san phdm chinh vuot 15% so
voi ndng suat trung binh cta 40 cay dén 50 cay xung
quanh va cé chat luong san phdm dap tmg yéu cau
cua thi truong.

Bang 1. Cay troi Tram nim gan (Melaleuca quiquenervia) xuat xit Gympie (Q4) chon tai Ba Vi [7]

Cay du Khéi luong Ham luong Luong tinh dau 1,8 - cineole Limonel
tuyén 14 (kg/cay) | tinhdau (8) | (g/cay) | Do vuot (%)? %)° %)
Q4.40 1,24 1,80 22,32 58,97 69,02 3,66
Q4.41 0,92 1,94 17,85 26,79 72,24 2,91
Q4.44 1,03 2,07 21,32 51,86 71,35 3,01
Q4.53 0,80 2,34 18,72 33,33 56,96 6,83
Q4.54 0,94 1,80 16,92 20,51 59,23 6,44

Mau gop 0,78 1,80 14,04 -

Ghi chu. a. Do virot so mau gop; b. ¢. Theo chuan 18- cineole >60%, limonel <5%.
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Trong thuc té, tily yéu cau thi treong ma do vuot
clia cay troi c6 thé cao hon quy dinh noi trén. Vi du,
trong 5 cay duoc chon & xuat xit Gympie (Q4) cta
Tram nam gan (Melaleuca quiguenervia) c6 luwong tinh
dau 16,92 g/cay - 22,32 g/cay (cao hon mau gop
20,51% - 58,97%), chi 3 cay (Q4.40, Q4.41, Q4.44) co
ty 1& 1,8 - cineole cao hon 60%, ty 1& limonel dudi 5%
dap tng yéu cau thi truong, duoc coi la cay troi
(Bang 1).

- Rung dé chon cdy troi phdi ¢ tudi khai thic
hodc tuéi thu hoach sian pham. Cang gan tudi khai
thac hodc tudi thu hoach san ph4dm thi danh gia cay troi
cang co6 gia tri. Gia tri chon loc khi danh gia & tudi
khai thac c6 hé so tuong quan r = 1,0, thi & tudi 1/2
luan ky khai thac 1a r = 0,8, & 1/3 luan ky khai thac la
r =0,7, & 1/5 luan ky khai thac la r = 0,5 [11]. Mt
khac, rimg dé chon cay troi phai chua bi chit chon
cay tot nhat.

- Rung dé chon cay tréi phéi cung kiéu lap dia voi
rumg duwoc gay trong khi Iy giong tir cdy troi, co sinh
truong hodc co san pham mong muén trén miic trung
binh. Néu rimg sé trong 1a & 1ap dia x4u thi khong nén
chon cay troi trén nhimg noi co lap dia tot nhat.

- Cay troi 1y g0 trong rung tir nhién phdi cach
nhau 100 m dé€ tranh hién tuwong cdy tii sinh cua
cung mot cdy me.

3. KHAO NGHIEM GIGNG

Cay troi da chon du dap tmg yéu cau & mic cao
nhat cho cac chuong trinh chon giéng, ciing chi 1a
kiéu hinh (Phenotype - P), 1a két qua cua su tac dong
cta kiéu gen (genoype - G) v6i diéu kién hoan canh
(Enviroment - E).

Vat liéu giong 1y tir cay troi (hat hoac hom, mat
ghép...) c6 thé duoc st dung dé trong rimg san xuat
hodc xay dung rimng giong hay vuon giong, song
muon phat trién giéng vao san xuit c6 hiéu qua cao
can danh gia kha nang di truyén cta cay troi qua
khao nghiém giong (khao nghiém hau thé bang cay
hat, hoac khao nghiém dong vo tinh bang cay hom).
Chi stt dung vat liéu giong tit nhitng cay co thé di
truyén duoc cac dic tinh mong muén, tic cay wu viét
(Elite tree), dé trong rimg moi.

3.1. Khao nghiém hau thé

Khao nghiém hau thé (Progeny test) 1a khao
nghiém danh gia cay me thong qua danh gia cac dac
tinh cay hat trong doi sau ctia chung. Toan bo cay
hat doi sau ldy tir mot cay me duoc goi la mot gia
dinh (Family). Vi thé, khao nghiém hau thé cing la
khéo nghiém so sanh va danh gia cac gia dinh (thu
ttr cac cay me khac nhau) trén timg diéu kién lap dia,
moi lap dia 1a mot khao nghiém. Diéu kién lap dia
cang khac biét nhau thi két qua ctia khao nghiém
hau thé cang khac biét nhau va cang dé 4p dung vao
san xuat.

banh gia hau thé cta cac cay troi (ttc cac gia
dinh) trong xuat xtt Binnadebum (Papua New Ginea -
PNG) cta Keo 14 liém (Acacia crasicarpa) tai vaon
giéng hitu tinh & Cam Lo (Quang Tri) cho thdy, cac
gia dinh trong hau thé c6 sinh trudng khac biét nhau
kha 1o rét (Bang 2). O giai doan 5,5 tudi gia dinh s6
97 (Sinh truong nhanh nhat) c6 thé tich 63,0
dm?/cay, trong khi cac gia dinh s6 35 va s6 155 (Sinh
cham nhat) c6 thé tich than cay tuong tmg 36,6
dm?®/cay va 37,0 dm®/cay, voi mic vuot troi tuong

P=G+E ung 72,1% va 70,3% [3].
Bang 2. Sinh truéng ctia hau thé Keo 14 liém (A. crasicarpa) trong xuit xi¢
Binadebum (PNG) & giai doan 5,5 tudi tai Cam Lo (Quang Tri) [3]

S6 hieu cay Dbuong kinh Chiéu cao Thé tich than cay
troi D, (m) V %) H (m) V %) V (dm?®/cay) V %)
97 11,7 17,6 11,4 18,3 63,0 58,0
75 11,0 15,6 11,3 23,8 57,3 54,5
79 10,8 18,3 11,2 24,5 55,9 59,9
155 9,8 15,8 9,1 23,7 37,0 41,2
35 9,4 18,4 9,4 28,4 36,6 48,4

TB vuon giong 10,3 10,2 46,1
Fpr <0,001 <0,001 <0,001

Két qua danh gia khao nghiém hau thé 1a co s&
dé tia thua trong rimg giong trong (Seed production
plantation), tia thua trong cac vuon giong cay hat

(Seedling seed orchard) hoac thu hai hat truc tiép ti
cay troi dé phat trién giong vao san xuat & cay lay go.
Két qua khao nghiém hau thé cho phép danh gia kha
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nang di truyén cta cac cay troi duoc chon, xac dinh
cay troi co kha nang di truyén cac dac tinh mong
muoén (tirc cay wu viét - elite tree) dé thu hai hat cho
trong rimg san xudt, tia bé cac gia dinh khong dat
yéu cau mong mudn, chi dé lai cay c6 nang suét va
chét luong san pham cao, dat yéu cau mong muén
trong vuon giong thé hé mot.

3.2. Khao nghiém hau thé va lam nghiép gia
dinh - nhan vo tinh

Khi chon giong cay 14y gb hoac chon giong cay
LSNG dé 14y san pham tir bo phan sinh duong (than
cay, canh 14) thi tir két qua khao nghiém hau thé co
thé phat trién giong & quy mo san xuat cho nhing
gia dinh (hau thé) c6 sinh truéng nhanh va chat
luong than cay tot nhat bang cach nhan giéng hom
cho cay hat (& giai doan vuon wom) cta nhiing cay
troi da duoc danh gia qua khao nghiém (ttcc cay vu
viét - elite tree). Day la phuong thttc chon giong va
nhan giong maéi da duoc 4p dung thanh cong & mot
s6 nuoc chau Au va duoc goi la Lam nghiép gia dinh -
nhan v6 tinh (Family forestry via vegetative
multiplication), 1a phuong thttc trong rimg bang cay
hom nhan tir cay hat (& giai doan vuon wom) tir cac
gia dinh hodc cac t6 hop lai vu troi da duoc danh gia
qua khao nghiém [12].

3.3. Khdo nghiém dong v6 tinh va lam nghiép
dong vo tinh

Khao nghiém dong v6 tinh (Clonal test) 1a khao
nghiém so sanh cac dong vo tinh (cay ghép, cay
hom, hodc cay mo) duoc nhan giong tir cac cay troi
da chon. Pay la phuong phap duoc ap dung trong
xay dung vuon giong vo tinh (Clonal seed orchard)
bang cay ghép, da duoc 4p dung thanh cong trong
chon giong Keo lai tw nhién [4], [2], chon tao giong
Keo lai tam boi (Triploid) [9], hay chon giong tram
c6 nang suat va chat luong tinh dau cao [7].

Nhan gioéng vo tinh hang loat & quy mo san xuat
bang cay ghép, cay hom hoac ciay mo lay giong tir
cay wu viét (Cay troi da danh gia bang khao nghiém
dong vo tinh) dé trong rimg, hay Lam nghiép dong
vo tinh (Clonal forestry) duwoc ap dung thanh cong &
mot s6 nuée chau Au [13].

4. KET LUAN

Chon cay troi va khao nghiém giong 1a nhimg
khau quan trong nhat, c6 tinh quyét dinh thanh bai
ctia cac chuong trinh chon giong cay rimg. Cay troi
hay cay uu troi la cay vuot troi so véi cac cay con lai

trong quan thé vé cac chi tiéu chon giéng. Chon cay
troi 14y go hay cay LSNG, hodc cay cho trong ring
phong ho, déu can tuan tht nhitng nguyén tic chon
loc co ban. Khao nghiém giong 1a khao nghiém danh
gia kha nang di truyén cua cay troi duoc chon loc,
duoc thuc hién bang khao nghiém hau thé hoac khao
nghiém dong vo6 tinh.

Chon cay troi, khdo nghiem giong két hop voi
cac phuong thtrc nhan giong phu hop voi dac diém
cta timg loai cay va timg muc tiéu chon giong, c6 thé
tao ra cac rung trong c6 nang suat va chat luong cao.
Lam nghiép gia dinh - nhan vé tinh la phuong thic
trong ring bang cay hom nhan tir cay hat & giai doan
vuon wom cua hau thé cay troi da di truyén duoc cac
ddc tinh mong mudn. Lam nghiép dong vo tinh 1a
phuong thic trong rimg bang cay vo tinh (Cay ghép,
cay mo hac cay hom) tit cac dong vo tinh da duoc xac
dinh qua khéo nghiém giong.
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SOME PROBLEMS OF PLUS TREE SELECTION
AND FIELD TESTING IN FOREST TREE BREEDING

Le Dinh Kha

Summary

Plus tree selection and field testing are the foremost important factors in any forest tree breeding program.
Plus tree or superior tree are outstanding individuals selected on the basis of their breeding objective traits.
Selecting plus trees either for wood production, non-timber forest products or for protection forests must
strictly follow the basic principles of plus tree selection and the most important one is to determine the main
selecting traits based on objectives of the breeding program, and the phenotypic value of plus trees have to
exceed the mean of the population under selection by at least 1.5 standard deviations. Field testing either by
progeny or clonal tests is the next important activity to evaluate the genetic quality of the phenotypically
selected plus trees. Appropriate breeding objectives for each species, plus tree selection and field testing
integrated with proper and appropriate mass - propagation technologies are the basis for establishment of
forest plantations with high productivity and quality. Family forestry via vegetative multiplication is the
approach by which the seedlings raised from family seedlots collected from genetically tested plus trees are
planted in the nursery as hedge ortets for producing rooted cuttings used as planting materials for
plantation establishment. Clonal forestry is the approach by which vegetative planting materials (Grafted
trees, rooted cuttings or plantlets) propagated from elite trees are determined by clonal test of plus tree.

Keywords: Plus tree, plus tree selection, progeny test, clonal test.
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XAY DUNG HE THONG BEM SAU KEO MUA THU
(Spodoptera frugiperda J. E. Smith) TRONG
KIEM SOAT CANH TAC NGO (Zea mays L.) TAI VIET NAM

Vi Minh Trung?, Nguyén Truong Son!, Chu Dic Ha?,

b6 Quang Trung®, Tran Thi Thu Phuong?, Ta Hong Linh?®,

TOM TAT

Lé Tién Diing®, Pham Minh Trién?"

Sau keo mua thu (Spodoptera frugiperda]. E. Smith) 1a mot trong nhiing loai giy hai nghiém trong cho cay
ng6 (Zea maysL.). Tai Viet Nam, su thiéu hut vé mat co sé ha tAing da gay han ché cho viéc téng hop s6 liéu
vé sur xuat hién cta quan thé sau keo mua thu trén déng ruong. Bai bao nay giéi thieu vé thiét bi dém sau
keo mua thu trudng thanh tr dong va dua ra cdng thong tin cung cap s6 liéu cap nhat theo thoi gian thuc vé
dién bién cia sau keo mua thu tai Viet Nam. Cu thé, thiét bi duoc thiét k€ dua trén bay sau trudng thanh st
dung pheromone. Cac cadm bién duoc tich hop vao thiét bi nham dém so luong sau truéng thanh bi bay va
thu thap thong s6 moéi truong, bao gom nhiét do va do 4m khong khi. Trong diéu kién nha luéi, thiét bi dém
sau da thé hién tinh hiéu qua trong viéc bay sau truéng thanh duwa vao pheronome va su chinh x4c trong
viec dém siu bi bay. Toan bo dir liéu tai cac vi tri dat bay, bao gom s6 luong sau bay theo thoi gian thuc va
thong s6 méi truong duoc phan tich bang cong cu hoc may, tir d6 cung cap thong qua trinh duyét web va
ung dung dién thoai. Két quéa ctia nghién ctru nay dé xuat mot gidi phap hitu hiéu trong viéc bay va dém sau,
tir d6 dua ra canh bao vé su xuat hién cta sau keo mua thu tai Viet Nam.

Tirkhéa: Cdm bién, dém, LoRa, ngo, sdu keo mua thu, thiét bi.

1. BAT VAN BE

Ngo (Zea mays L) dugc xem la mot trong
nhitng doi twong cay trong quan trong hang dau trén
thé gioi [1] va & Viet Nam [2]. Day 1a nguon luong
thuc chinh cho con nguoi, 1a nguyén liéu san xuat
thuc an chan nuoi, dong thoi c6 thé duoc st dung dé
cai thién san xuat nhién lieu sinh hoc [3]. Canh tac
ngo6 bén virng duoc xem 1a chién luoc phat trién lau
dai cia nganh nong nghiép, tir 46 mang lai hiéu qua
kinh té cho cac nong ho va giai quyét van dé an ninh
luong thuec.

Tuy nhién ciy ngdé hién nay dang chiu anh
hudng rat lon tir cac yéu to bat thuan phi sinh hoc va
sinh hoc. Trong d6, siu keo mua thu (fall armyworm,
FAW), dién hinh 1a loai Spodoptera frugiperda ]. E.
Smith, duwoc ghi nhan 1a mot trong nhimmg nhém sau

'Khoa Pién tir Vién thong, Truong Pai hoc Cong nghé,
Dai hoc Qubc gia Ha Noi

*Khoa Cong nghé Nong nghiép, Trudong Dai hoc Cong
ngh¢, Pai hoc Quéc gia Ha Noi

"Email: trienpm@vnu.edu.vn

3 Hoc vién K¥ thuat mat ma

*Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam

3 Ban Khoa hoc va Hop tac quéc té, Vién Khoa hoc Nong
nghiép Viét Nam

6 Cong ty Bayer Viét Nam

hai c6 tac dong manh nhat dén sinh trueong va phat
trién chia cay ngo, dac biét & giai doan cay non (2 14
dén 3 14), 1am nang suat ngo trung binh hang nam
giam 21% - 53% & chau Phi trong giai doan nam 2015 -
2017 [4]. K€ tir khi phat hién tai Viét Nam [5], FAW
da phat tan va lan réong ra dién tich canh tac ngo tai
cac tinh phia Bac [6], [7]. Thuc trang nay dit ra van
dé phai nghién ctru va phat trién cong cu phat hién
va du doan su xuat hién cia FAW trén dong rudng.
Dua trén kién thtc vé sy hap dan con trung boéi
pheromone [8], mot s6 mo6 hinh bay pheromone da
duoc phat trién [9], [10]. Tuy nhién, cac bao céo vé
giam sat FAW dua trén bay pheromone trén dong
rudng van con han ché [11].

Muc tiéu ctia nghién cttu nay nham xay dung
thiét bi dém FAW tuy dong va thiét 1ap cong thong tin
cung cap dién bién ciia FAW tai cac tinh phia Bac.
Cu thé, hé thong dém FAW duoc thiét ké dua trén
thiét bi bay st dung pheromone ctia FAO (2020) [12]
két hop voi cac cong nghé cam bién va bo vi xtr ly.
Sau d6, thiét bi dém FAW duoc thtt nghiém chic
nang bay va dém sau trong diéu kién nha luoéi. Cudi
cung, phuong thic truyén di liéu va céng thong tin
vé FAW tai céc tinh phia Bac duoc xay dung dua trén
s6 lieu thu duoc tai hién truong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

- Céc ca thé FAW duoc nuoi va cung cap boi Bo
mon Con trung, Khoa Nong hoc, Hoc vién Noéng
nghiép Viét Nam [6].

- Mo hinh FAW theo mo ta cia FAO (2020) [12]
stt dung pheromone dic trung cho loai .S. frugiperda
[8].

2.2. Phuong phap nghién ctru

- Phuong phap thiét ké diém thu thap dir lieu: mo
hinh bay FAW [12] duoc st dung va tily chinh mot
s6 chi tiét dé gan cac thiét bi phan cimg (Hinh 1). Cu
thé, cam bién vat can hong ngoai (infrared proximity
sensor) E18D80NK va cam bién nhiét do va do 4m
(temperature va humidity sensor) DHT21 AM2301
duoc st dung dé thu nhan thong tin. Bo vi xit ly
(micro - controller) Arduino Uno R3 [13] dugc khai
thac xtt ly tac vu don gidn ctia cam bién theo mo ta
trong nghién cttu ctia Chen H. va Markham J. (2020)
[14]. Bo thu phéat tam xa (long range transceiver)
LoRa Shield SX 127X duoc stt dung dé truyén tai dir
lieu qua séong LoRa dua theo nghién cttu ciia Akhter
F. va cs (2019) [15]. Theo do, pin sac lithium - ion
(Lithium - ion battery) 18650 [16] duoc st dung dé
cung cap nguodn dién cho hé thong.

o

Cam bién vét can hing ngoai
E18-DAONK Gl

Module truyen thb

B0 vi i ly
! Lora Shiel S):TQ?%

Arduino Uno R3

\;
HT21 AMZ301

Pin sac Lithium-ion
18650

l|

Cam bién nhigt dd va 66 3m
DHT21 AM;

Hinh 1. C4u hinh he thong dém FAW

- Phuong phap thtr nghiéem dém sau trong diéu
kién nhan tao: FAW thu thap va duy tri trong nghién
ctru ctia Tran Thi Thu Phuong va cs (2019) [6] duoc
st dung lam vat liéu cho thit nghiém. Theo d6, sau
duoc nuoi trong cac hop duoc bao boc bang vai man
(nhiét do duoc duy tri 28 + 1°C), bd sung 14 ng6 lam
thic an [12]. Sau dong kén duoc chuyén ra nha ludi
c6 kiém soat cac diéu kién moi truong, ti€p theo,
pheromone dac trung cho loai S. frugiperda [8] duoc
chuén bi trong long dung cta thiét bi, sau d6 bo tri

treo cach mat dat 1,25 m [12]. Hé théng dém duoc
kiém tra trén giao dién website va d6i chi€u voi s
luong FAW bay.

- Phuong phap xay dung tram thu nhan tin hiéu
ttr mang cam bién va luu trir dit liéu dam may: Cong
nut mang Dragino LoRa LGO01-S duoc st dung dé
nhan dir lieu tir cac thiét bi dém FAW thong qua
phuong thtc truyén thong song LoRa theo mo ta cia
M. Pirino va cs (2021) [18]. Theo d4, dix lieu vé so
luong FAW va thong s6 moi truong theo thoi gian
thuc tir cac diém thu thap truyén dén cong gateway
nay duoc gti lén tram luu trit ddm may bang giao
thuc internet hoac 3/4/5G. Cuéi cling, mot giao dién
truc tuyén duoc thiét ké dé biéu dién so6 lieu cho
nguoi dung.

3. KET QUA VA THAO LUAN

3.1. Xay dung moé hinh dém siu keo mua thu

A
|

n & Lang bng phéu 7. CAm bién DHT21 AM2301 @ Truyén Edng Lova Shigld X 127X
Gt dumg s8u B Cam bign E18-DEONK & B5 Wi xir iy Arduino Unc R3 10: Pin sac lithium-jan 18550

Hinh 2. M6 ta chi tiét ctia hé théng biy sau keo muia
thu truyén thong (A) va dém sau keo
mua thu ti dong (B, C)

bé xay dung thiét bi FAW tuv dong, hai cam bién
vat can hong ngoai E18D80NK va cam bién nhiét do
va d0 4am DHT21 AM2301 duoc lua chon dé tich hop
vao hé thong bdy FAW co ban [5] nham thu thap di
lieu vé sau va thong s6 nhiét do, d0 4m cta moi
truong (Hinh 1 va 2). Cu thé, hé thong bay FAW
truyén thong co 4 chi tiét, bao gom nap trén, long
dung pheromone dic trung cho loai S. frugiperda
[8], phéu trén, 6ng, phéu duoi (Hinh 2A). Theo do,
cam bién E18-D8ONK duoc tich hop vao long cta
phéu trén, 12 noi buém FAW bay xuong do hip dan
boi pheromone, qua d6 thuc hién chitc niang phat
hién buém FAW. Déng thoi, cam bién DHT21
AM2301 duoc gan vao hop ngoai chia cac thiét bi
phan ctng dé thu thap thong s6 moi truong. Tiép
theo, bo bo mach vi xtt Iy Arduino Uno R3 [13] duoc
stt dung dé nhan di liéu ctia hai cam bién. Sau do, dix
lieu duwoc gt téi bo thu phat tAm xa LoRa Shield SX

1: Lang digng phamm:
Z Nap frén
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127X [15], tai day di lieu sé duoc ma hoa va g di
thong qua soéng LoRa. Pin sac lithium - ion 18650 [16]
duoc két noi dé cap nguon cho hé thong. Cudi cung,
toan bo cac thiét bi phan ctmg duoc b6 tri trong hop
ky thuat chong nuoc theo tieéu chudn IPX6 va dinh vi
vao phan phéu trén va gié dung sau cta hé thong.
Toan bo mo ta chi tiét cia hé thong dém FAW tu
dong duoc minh hoa & hinh 2B va 2C. Trong nghién
ctru trude day, cac chi tiét phan cirg cau thanh thiét
bi dém FAW ciing da duoc ghi nhan trén nhiéu heé
théng dém thong minh. Cu thé, cdm bién vat can
hong ngoai c6 chitc ning xac dinh khoang cach dén
vat can bang hong ngoai, tit d6 cho phép thuc hién
phép dém so luong vat can chuyén dong qua khong

gian hep, da duoc ap dung rat phé bién trong thiét bi
dém thtrc an [17] va kiém soat so liwong nguoi ra vao
[18]. Tuwong tw, bo vi xtr Iy Arduino ciing duwoc s
dung @é lap trinh tuong tac véi thiét bi phan cimg.
Véi loi thé 1a mot nén tang phan cng ma nguon mo
(open - source hardware), Arduino cho phép lap trinh
boi nguoi dung véi muc dich khac nhau, dién hinh
nhu cam bién, dong co, dén [13]. Trong nghién ctru
nay, thuat toan duoc bo vi xtt Iy Arduino thuc hién
dém FAW da duoc thiét ké va minh hoa & hinh 3.
Nhu vay, he thong dém FAW hoan thién tiép tuc
duoc khai thac dé thr nghiém kha nang dém sau
trong diéu kién nha luoi.

Khéi dong déng hd thoi gian thye
S6 Ihwong sau count = 0

iém tra
cO sau roi
vao ba;

count = count + 1

|

-

Cap nhat dir lidu cam bién nhiét
dd, dd Am va sd luwong sau hién
tai

l

lora

Poéng goi dir liéu va truyén qua hé théng

Hinh 3. Luu d6 thuat toan tai thiét bi d¢m sau keo mua thu

3.2. Thir nghiém kha ning d€m sau keo mua thu
tur dong trong diéu kién nha ludi

bé danh gia kha nang dém FAW cua thiét bi, thi
nghiém mo phong trong nha luéi da duoc thiét ké.
Cu thé, thiét bi dém, chita pheromone dan du FAW
[8] duoc treo cach mat dat 1,25 m theo huéng dan
cua FAO (2020) [12]. Sau giai doan truong thanh
(buém) duoc tha vao nha lwdi va quan sat. Két qua
theo doi cho thdy, so luong sau trudng thanh bi bay
(7 con) khop véi dix lieu truyén vé tir hé thong bay
FAW tu dong (Hinh 4), déng thoi nghién cttu khong
ghi nhan su xuat hién ctia cac loai buém khac trong
binh chuira sau.

32

Hinh 4. Két qua dém sau keo mua thu trong thiét bi
trong tmg dit liéu trén website
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Nghién ctru da chi ra rang, thiét bi dém FAW st
dung cam bién vat can héng ngoai thé hién két qua
dém s6 luong sau bi bay chinh xac. Két qua nay cho
thay, st dung cam bién vat can héng ngoai (do trong
khoang cach ngin) 1a phu hop véi thiét bi dém FAW,
khong xay ra sai s6. Bén canh do, cac nghién ctu
trude day da chi ra rang, S. frugiperdala loai khong cé
tinh huéng quang [4], nhung dac biet bi hap dan boi
pheromone [8]. Vi vay, thiét bi d&¢m FAW dua trén st
dung pheromone mang lai hiéu qué trong viéc bay.
Trong nghién ctru trude day, thiét bi dém dua trén bay
pheromone hap dan loai Matsucoccus thunbergianae
cting da duoc phat trién, caic mo hinh hoc may da
duoc phat trién dé dém s6 luong ca thé bay voi do
chinh xac hon 95% [9].

3.3. Xay dung cdng théng tin cung cip dir lieu
sau keo mua thu trén thyuc dia cho nguoi sit dung

e IET
am i Y
bpdtia1
LoRa Tram th
ipdinlin?
i dd Infemnet/4G LoRa :
Tram lu trir dam LoRa Gatenay

miy

[ulemeV \]memem(‘r —

3 ]

Méy tinh Dién thoai
cd nhin didong

Hinh 5. M6 hinh hé théng dém sau keo
mua thu tai Viét Nam

Mot trong nhitng muc tiéu cta nghién cttu nay
nhim xay dung hé thong toan dién cap nhat so lieu
vé su xuat hién cia FAW tai cac khu vuc trong ngo
tai Viet Nam. Cu thé, cac di lieu tir cac thiét bi dém
ctia timg ving duoc dong goi va truyén phat thong
tin bang module thu phat tim xa LoRa Shield SX
127X [15]. Bé thu nhan di liéu tir nhiéu thiét bi dém
FAW, nghién ctu da st dung bo nhan di lieu
Dragino LoRa gateway LGO01-S thong qua phuong
thirc truyén thong khong day tAm xa nang luong thap
(s6ng LoRa). Stt dung song LoRa trong truyén tai di
lieu tr cdm bién cing dwoc ghi nhan nhu mot
phuong thic truyén thong phd bién trong & cac hé
théng quén ly va kiém soat nong nghiép [19]. Tiép
theo, toan bo dir lieu vé so luong FAW va thong s6

Nhiét do

:

Tram thu
thap dir liun

Biém

$6 wong si

moi truong (nhiet do va do 4am) theo thoi gian thuc
tai cac diém thu thap tiép tuc duoc truyén lén tram
luu trit ddm may theo phuong thic truyén thong
séng Internet hodc 3/4/5G. Toan b moé hinh hé
théng dém va du bao FAW duoc minh hoa & hinh 5.
Dua trén so liéu tir cac thiét bi dém FAW duoc lap
dat, nghién ctu da xay dung céng thong tin FAW
Vietnam (http://fawvietnam.xyz:1880/ui) dua trén
ngon ngit 1ap trinh Node-RED dé cung cip mot cach
toan dién thong tin vé su bién dong (ting/giam) cta
FAW tai Viet Nam, ciing nhu méi twong quan gitta su
xudt hién ctia FAW va diéu kién moi truong (Hinh 6).

Tiép theo, mot trong nhing wu diém cua hé
thong dém FAW tu dong 1a hiéu qua dau tu. Theo do,
cac dang cam bién, bo vi xtt ly, bo thu/phat dit lieu
qua song LoRa déu la nhimg chi tiét thong dung,
kinh phi dau tu thap (mot thiét bi dém FAW tu dong
c6 chi phi < 1 triéu déng), vi vay phu hop véi diéu
kién nghién cttu & Viéet Nam. Hon nita, st dung soéng
LoRa 1a mot trong nhimg phuong thic truyén thong
tam xa, tiét kiém hiéu nang [17].

Hinh 6. Giao dién ctia c6ng théng tin FAW Vietnam

4. KET LUAN

Hé thong dém FAW tu dong duoc thiét ké dua
trén cam bién moi truong va cam bién vat can hong
ngoai két hop voi bo vi xtt Iy Arduino. Dit liéu duoc
thu thap va truyén dén may chu thong qua truyén
thong tam xa, tiét kiém nang luong gitp hé thong co
thé hoat dong thuong xuyén va lién tuc ngoai hién
truong.

Thit nghiém trong diéu kién nha luéi cho thay
hé thong dém FAW dua trén bay pheromone hoat
dong 6n dinh va hién thi s6 liéu chinh xac.
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Nghién cttu da xay dung duoc céng thong tin
FAW Vietnam cap nhat di lieu vé diéu kién moi
truong va so luong FAW tir cac diém thu thap. He
théng dém FAW c6 gia thanh ré, dé lap dat. Vi vay
phu hop véi diéu kién trién khai he thong tai Viét
Nam.

Trong thoi gian t6i, m6 hinh hoc may két hop dir
lieu so luong sau, diéu kieén thoi tiét nham dua ra
canh bao xu hudéng gay hai ctia loai sau keo mua thu
sé tiép tuc duoc nghién ctru phat trién.

LOI CAM ON

Nghién ciru nady duoc tai tro bor Truong Pai hoc
Cong nghé, Pai hoc Quoc gia Ha Noi theo dé tai ma
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ESTABLISHMENT OF THE FALL ARMYWORM (Spodoptera frugiperda]. E. Smith)
COUNTING SYSTEM FOR MAIZE (Zea mays L) MONITORING IN VIETNAM
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Summary

Fall armyworm (Spodoptera frugiperdaJ. E. Smith) has been considered one of the most devastating pests
of maize crops (Zea mays L.). In Vietnam, the data on the occurrence of fall armyworm population in the
field has been not comprehensively reported due to the lack of facilities. In this study, we introduced an
automated fall armyworms (adult moths) counting system and a website providing real - time information
about fall armyworm in Vietnam have been introduced. Particularly, a counting system has been designed
based on the traditional pheromone traps. The sensors have been merged into the instrument to count the
frequency of adult moths and together record the temperature and humidity data. In the greenhouse
conditions, the specificity of pheromone - based traps and the accuracy of counting function have been
exhibited. The whole data, including the real - time amount of trapped insects and environmental
conditions, has been analyzed based on the machine - learning method, consequently, send to the Internet
browser and applications. Taken together, our study could provide an effective insect counting tool for the
forecast of the fall armyworms in Vietnam.

Keywords: Sensor, count, LoRa, maize, fall autumnworm, instrument.
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S0 SANH HIEU QUA CUA DICH CHIET LA KEO NEO
VA LA SAU DAU LEN B BEN HOA CAT CANH O
HOA HONG (Rosa hybrida L.) VA HOA cUC
(Chrysanthemum morifolivm Ramat)

Trinh Ngoc Ail'*, Nguyé&n Hoang Lam?, Lé Vin Thic?,
Nguyén Minh Hiép? Tran Thi Thay Liéu®, Tran Thj Kim Nhu?

TOM TAT

Do bén hoa cat canh 1a mot trong cac dic diém quan trong ctia hoa va ciing 1a yéu t6 thach thirc chinh cta
nganh cong nghiép hoa tuoi. Cac loai hoa cit canh khac nhau sé c6 do bén hoa khac nhau. Trong nghién
ctru nay, do bén cta hoa cit canh & hoa Héng vang va hoa Cuc vang duoc diéu tra thong qua viéc st dung
hai loai dich chiét 14 Kéo néo (Limnocharis flava) va 14 Sau dau (Azadirachta indica). Cac nhanh hoa duoc
ngam trong dung dich c6 200 mL chtra 1% dich chiét 14 Kéo néo hoac 1% dich chiét 14 Sau dau hoac doi
ching (nuoc) va duoc dat & nhiét do phong. Cac dic diém nhu do bén hoa cat canh, khéi luong tuoi twong
do6i, ham luong anthocyanin va mat sé vi khuin duoc ghi nhan lai. Két qua nghién ctu chi ra ring, dich
chiét 14 Kéo néo va 1a Sau dau gitp cho do bén hoa cit canh ting lén 1 ngay dén 2 ngay. Mat s6 vi khudn &
nghiém thitc d6i chung (1,6*10° CFU/mL déi voi hoa Cuic vang va 0,8*10° CFU/mL & hoa Hong vang) cao
nhat so voi nghiém thic c6 chita 1% 14 Kéo néo (0,4*10° CFU/mL & hoa Hong vang va 0,8*10° CFU/mL &
hoa Cuc vang) va nghiém thic cé chira 1% 14 Sau dau (0,1*10° CFU/mL & hoa Héng vang va 0,4*10°
CFU/mL & hoa Cuc vang). Nguoc lai, ham leong anthocyanin & nghiém thitc 1% dich chiét 14 Keéo néo
(0,019 g FW & hoa Cuc vang va 0,02 g.FW & hoa Hong vang) cao nhat so véi nghiém thic doi ching (0,012
g.FW & hoa Cuc vang va 0,016 g.FW & hoa Hong vang) va nghiém thitc chita 1% dich chiét 14 Sau dau (0,033
g.FW & hoa Hong vang va 0,025 g. FW & hoa Cuc vang).

Tt khéa: Dich chiét l4 Keéo néo, dich chiét 14 Sau diu, do bén hoa cat canh, hoa cat canh, hoa ctic, hoa hong.

1. BAT VAN BE

Hoa hong (Rosa hybrida L.) thuoc ho Rosaceae,
c6 hon 150 loai va 1.400 giong [8]. Hoa hong khong
chi duoc xem la nir hoang cua cac loai hoa ma con la
loai hoa c6 gia tri kinh té cao béi 1a nguén nguyén
lieu dé san xuit my phdm va nuoc hoa, bén canh do
con ¢6 vai trd quan trong trong linh vuc y té va stc
khoé.

Hoa cuc (Chrysanthemum morifolium Ramat),
thuoc ho Asteraceae 12 mot trong cac loai hoa cat
canh hang dau & thi truong thé gidi, co nguon goc &
Pong Nam A va Trung Quéc, phé bién & chau Au,
Bac Phi va chau My [13]. Hoa cuc ciing 1a mot trong
nhitng loai hoa cat canh toan cau véi gia tri kinh té
cao nhat dé trang tri va 1am canh trong nganh nong
nghiép va giao dich trén thi truong thé gidi [13]. Hon

! Truong Pai hoc Tra Vinh

“Email: ngocai@tvu.edu.vn

2Vién Nghién ctru Cong nghé hat nhan Da Lat

* Sinh vién nganh CNSH, Truong Dai hoc Tra Vinh

nira, hoa cuc duoc nhiéu nguoi tiéu dung wa chuong
trén thi truong hoa vi su da dang vé hinh dang va
kich thudc.

Trong nhing nam gan day, cac chiét suat hitu co
duoc tng dung trong nganh néng nghiép, y khoa va
bao quan thuc phdm kha phd bién. C6 nhiéu nghién
ctru dua ra tAm quan trong ctia cac hop chat hitu co
hodc cac hop chat tu nhién vi su an toan cta ching
va than thién voi hé sinh thai. Ngay nay, cac chat phu
gia khong c6 hoat chat héa hoc nhu chiét xuat thuc
vat dang dwoc 4ap dung nhiéu trong nganh cong
nghiép bao quan hoa twoi cit canh [6]. Cac hop chat
hitu co tw nhién nay an toan v4i moi truong vi co
chtta cac hop chat phenolic va terpene cao, chinh cac
hop chét nay c6 kha nang khang khuédn va duoc tng
dung nhiéu cho viéc kiém soat dich bénh sau thu
hoach [5].

Dich chiét 14 Sau dau (Azadirachta indica) dwoc
stt dung rong rai trong linh vuc nong nghiép nhu
thuoc trir sau, kiém soat 4u tring mudi, rép va ruoi
trang [15]. Thém vao do, dich chiét tir 14 Sau dau co
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chtta cac thanh phan khac nhau, bao gdm: nimbin,
nimbidin, nimbolide va limonoids, cé vai tro trong
quan ly dich bénh thong qua su diéu khién cac con
duong téng hop di truyén khac nhau [3]. Hon nita,
dich chiét 14 Sau dau con c6 chita hop chat quercetin
va d R-sitosterol hoat tinh khang khuén, khang cac
loai vi khuin va nam nhw: Xanthomonas vesicatoria,
Ralstonia solanacearum, Pythium aphanidermatum,
Alternaria alternata, Bipolaris sorokiniana, Fusarium
oxysporum, Helminthosporium sp., Thielaviopsis sp.
[2]. Theo Helen va cs (2016) [10], dich chiét 14 Keo
néo (Limnocharis flava) ciing cé kha niang khang cac
loai vi khuan Pseudomonas aeruginosa, Bacillus
subtilis va Staphylococcus aureus. Tuy nhién, hiéu
qua cta chiét xuat thuc vat lén qua trinh bao quan
hoa van con han ché. Chinh vi vay nghién cttu “So
sanh hiéu qua cua dich chiét Is Keo néo va I4 Sau dau
1én do bén hoa hoa ctic va hoa hong cat canh”1a rat
can thiét nham tim ra duoc dich chiét t6i vu cho qua
trinh kéo dai do bén cac loai hoa cit canh.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

2.1.1. Chudn bi dich chiét 14 Keo néo va ld Sau
dau

Mau 14 Keo neo va 1a Sau dau duoc thu gom tai
thanh ph6 Tra Vinh va phoi kho, sau d6 mau duwoc
nghién nhé dé tién hanh chiét xuat. Can 140 g mau
kho ngam vao 260 mL dung moéi methanol trong 1
ngay. Sau d6 mau duoc loc, co quay thu duoc cao
MeOH. Cao duoc pha loang véi nuwoc dé duoc nong
d6 thich hop trong nghién ctu nay

2.1.2. Vit liéu

Hai giong hoa Cuc vang (dang ctic chum, moi
nhanh hoa c6 tit 5 bong dén 6 bong) va hoa Hong
vang cat canh duoc thu hoach tai nong trai hoa Pa
Lat (nong trai Lé Puc Yén, s6 571 Tu Phudc, phuong
11, thanh pho Da Lat). Nhanh hoa duoc cat canh vao
budi sang va van chuyén bang xe khach vé Phong thi
nghiém, Truong Pai hoc Tra Vinh. Cac nhanh canh
hoa dugc dong goi cdn than trong thung gidy dé
tranh lam hu hong cac canh hoa. Cac nhanh hoa
duoc can khai lwong ban dau truedc khi tién hanh thi
nghiém

Cac nhanh hoa dugc ngam trong 200 mL dung
dich c6 chtta 1% dich chiét 14 Sau dau hoac 1% dich
chiét 14 Kéo neéo hoac trong nudc (doi ching). Moi
nghiém thitc duoc bo tri 3 nhanh hoa véi 3 1an lap lai.

S6 lieu duoc ghi nhan vao thoi diém: 0 ngay, 3 ngay
va 6 ngay.

2.2. Phuong phap nghién ctru

22.1 D¢ bén hoa cat canh

Thoi gian nd hoa duoc xac dinh & mau doi chimg
va mau duoc ngam trong dung dich cé chaa dich
chiét & nhiét o 25°C. Do bén hoa cat canh duoc tinh
khi toan b canh hoa bi héo vang va mot phan canh
hoa bi rung (d6i voi hoa ctic chum).

2.2.2 Xdc dinh khoi lrong tuor tuong doi (RFW)

Nhanh hoa cat canh duoc can khéi luong ban
dau trudce khi bat dau thi nghiém va dwoc can lai sau
3 ngay va 6 ngay thi nghiem. Khoi luong twoi tuong
doi (RFW) duoc tinh theo cong thic: %RFW=
(Wt/Wt°% x 100. Trong d6: Wt: khoi luong ctia hoa
tai thoi diém t = ngay 0, ngay 3 va ngay 6; Wt khoi
luong cta hoa tai thoi diém t= ngay 0 [9].

2.2.3. Phan tich ham lirong anthocyanin

Can 0,5 g mau canh hoa ctia moéi nghiém thic
duwoc nghién nhé trong 5 mL dung dich (99:1 v/v
ethanol: HCI), hon hop duwoc G trong 24 gio ¢ 4°C.
Tiép theo dung dich duogc dem ly tam tai 13.000 vong
trong 20 phut & 4°C, dung dich duoc chuyén qua ong
tube méi. Ham luong anthocyanin dugc xac dinh
theo phuong phap ctia Chu va cs (2013) [7].

2.2.4. Kiém tra mat sé'vi khuan

Mat s6 vi khudn trong than cay hoa & nghiém
thitc doi chimg va cac nghiém thic duoc xac dinh
sau 6 ngay khi ma hau hét cac canh hoa bi héo. Mot
doan khoang 2 cm duoc cit ra tir cudi than duoc
ngam vao nudc cat khtr trung, mau dung dich duoc
trai lén moi truong nudi cdy (moi truong Nutrient
agar) va duoc nuoéi cdy & 37°C trong 24 gio. Dé xac
dinh s6 luwong vi khudn, s6 lwong khudn lac duoc
dém bang phuong phap dém trén dia petri ctia Van
Doorn va cs (1994) [17].

2.2.5. Phan tich thong ké

S6 liéu duoc ghi nhan trén cac yéu t6 thi nghiém
khac nhau, so lieu duoc xtr ly théng ké bang phan
mém SAS 9.4. Gia tri trung binh + d6 léech chuén caa
cac yéu to duoc tinh toan va phan tich ANOVA cho
tat ca cac yéu to thi nghiém.

2.2.6. Dia diém va thoi gian nghién ciiu

bia diém: thi nghiéem duwoc thuc hién tai Phong
thi nghiém Sinh ly thygc vat, Khoa Nong nghiép -
Thuy san, Truong Pai hoc Tra Vinh.

Thoi gian: thang 10 nam 2020.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia dich chiét 14 Kéo néo va 14
Sau dau dén do bén hoa cit canh

S6 lieu ghi nhan vé anh hudéng cta dich chiét 1a
Keéo néo va 14 Sau dau dén do bén hoa & hoa ctc va
hoa héng cat canh duoc xac dinh. Hinh 1 va 2 cho
thdy, ca dich chiét 14 Kéo néo va 14 Sau dau déu co
tac dung kéo dai do bén hoa cat canh. Nghiém thic
c6 chtra dich chiét 1a Sau dau cho két qua tot nhat so
voi nghiém thie co chia dich chiét 14 Kéo néo va

nghiém thuc doi chiung. Cu thé, hoa Hong vang kéo
dai do bén hoa cat canh lén dén 7,0 ngay, hoa Cuc
vang la 6,0 ngay khi cidc nhanh hoa dugc ngam trong
dung dich c6 chira 1% dich chiét 14 Sau dau. Trong
khi d6, nghiém thtrc c6 chita 1% dich chiét 1a Kéo néo
cho két qua thap hon (6,3 ngay doi voi Hong vang va
5,3 ngay doi voi Cuc vang), duoc so sanh voi nghiém
thic doi chimg (5,3 ngay do6i voi hoa Hong vang va
4,3 ngay déi voi hoa Cuc vang).

HONG VANG A
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Hinh 1. Anh huéng ciia dich chiét 14 Kéo néo (1%) va 14 Sdu dau (1%) 1én d6 bén hoa cit canh

Ghi chu: A. hoa Hong vang; B. hoa Ctic vang cat canh. Moi gi tri Ia gid tri trung binh + do léch chuan voi
3 Ian Iap lai. Cdc chir thé hién swr khdc nhau co y nghia thong ké.

Hinh 2. Anh huéng ctia dich chiét 14 Kéo néo va
14 Sau dau lén do bén hoa cit canh cia hoa Hong
vang va hoa Cic vang cit canh sau 6 ngay

Ghi chu: A D: nghiém thic doi chiung; B, E:
nghiém thic cé chita 1% dich chiét I4 Keo néo; C, F:
nghiém thirc co chua 1% dich chiét 14 Sau diu.

Khi mau nhanh hoa duoc ngam trong dung dich
c6 chta dich chiét da lam gia ting dang ké do bén
hoa cat canh, két qua nay cing phu hop véi cac
nghién ctru ctia Liao va cs (2001) [14] dua ra két luan
rang cac hop chat khang khuén c6 tac dung kéo dai
thoi gian n®& hoa cua hoa Cat tuwong (Eustoma
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grandiflora L). Solgi va cs (2009) [16] cho rang dich
chiét c6 Xa huong co6 thé lam gia ting thoi gian bao
quan cta hoa cuc dong tién cat canh bing cach lam
giam st nhiém vi khu4n & phan cudi ctia nhanh hoa.
Tuong tu, Bazaz va Tehranifar (2011) [6] ciing dé
cap dén viec st dung dich chiét Bach dan, Qué, Sa,
Bac ha (1%) va dau Dinh huong (0,1%) kéo dai thoi
gian bdo quan & hoa héng cat canh. Nguyén nhan 1a
do cac dich chiét c6 kha nang ngin chan qua trinh
phat trién ctia vi sinh vat va 1am cho d¢ bén hoa duoc
kéo dai hon.

3.2. Anh huéng ctia dich chiét 14 Kéo néo va 14
Sau dau d¢én ham lugng nudc tirong d6i clia hoa

Hinh 3 cho thdy, hau hét cac nghiém thic co
chtta dich chiét 14 Kéo néo va 14 Sau dau dung dé kéo
dai do bén hoa cat canh c6 ham luong nudc tuong
doi cao nhat & ngay thtr 3 va ngay thit 6, duoc so sanh
voi nghiém thitc d6i ching.

O hoa Héng vang, giai doan 3 ngay dau thi
nghiém, ham luwong nudc tong doi ctia hoa cat canh
l1a 114,97% & nghiém thtc c6 chira dich chiét 1a Sau
dau, tiép theo 1a 129,09% & nghiém thitc cé chira dich
chiét 14 Kéo néo, cudi cung nghiém thuc doi ching la
115,37%. Vao ngay th 6 ctia thi nghiém, ham luong
nuoc twong doi c6 gidm, tuy nhién, hau hét cac
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nghiém thitc déu c6 ham luong nuéc twong doi vuot
hon 100%.

Ham luong nudc tuong doi ctia hoa Cuc vang cat
canh ciing c6 xu huéng ting nhe & giai doan 3 ngay
dau caa thi nghiém. Tuy nhién, ham luong nuoc
tuong doi c6 xu huéng gidm manh, xuéng thap hon
so voi khoi lugng ban dau (dusi 100%) vao ngay thir 6

cta thi nghiém. Cu thé, ham luong nuéc tuong doi
cua hoa Cuc vang dat 94,45% & nghiém thitic c6 chua
dich chiét 1a Sau dau, tiép theo 1a 84,86% cho nghiém
thic co chira dich chiét 14 Keéo néo. Ham luong nuoc
twong d6i cta hoa & nghiém thic doi chung dat
77,13%.
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Hinh 3. Anh huéng ciia dich chiét 14 Kéo néo va 14 Siu dau lén ham luong nuéc tiong d6i
ctia hai giong hoa cit canh

Ghi chu: A. Hoa Hong vang; B. Hoa Cuic vang. Moi gid tri 13 gid tri trung binh + do léch chuan voi 3 Iin
1ap lai. Céc chir thé hién sur khdc nhau co y nghia thong ké.

Két qua nghién ctu cting phu hop véi nghién
ctru ctia Solgi va cs (2009) [16] cho rang tinh dau co
Xa huong nhu 1a chat khang khudn lam ting khoi
luong tuoi ctia hoa cit canh & cay hoa Cuc dong tién.
Qua trinh giam khoéi luong tuoi ctia hoa la mot trong
cac giai doan héo ua cta hoa, kha nang hap thu nuéc
ctia hoa giam di vi c6 nhiéu hoa bi héo ua. Vi vay,
viéc xac dinh kha nang hap thu nudc ctia hoa sau thu
hoach 1a mot trong cac yéu t6 quan trong nhat dé
danh gia do bén cta hoa [12]. Qua trinh gidm khai
luong tuoi ctia hoa xay ra do su hap thu dung dich
khong du hodc gia ting qua trinh mat nudc.

3.3. Anh huéng ciia dich chiét 14 Keo néo va la
Sau dau 1én mat sé vi khuén

Anh hudng ctia dich chiét 14 Keo neo va la Sau
dau len mat sé vi khudn duoc trinh bay ¢ hinh 4 va 5.

Két qua cho thdy, mat s6 vi khuin giam dang ké khi
cac hoa duwoc ngam trong dung dich c6 chira 1% dich
chiét 1a Kéo neo va 1% dich chiét 14 Sau dau, khi duoc
so sanh voi nghiém thie doi ching (1,6*10° CFU/mL
doi voi hoa Cuc vang va 0,8*10° CFU/mL & hoa
Héng vang). C6 su khac nhau ro rét khi mau hoa
duwoc ngam trong dung dich c6 chita 1% dich chiét 1a
Sau dau thi cho két qua 1a mat sé vi khuan thap nhat
0,1*10° CFU/mL ¢ hoa Hong vang va 0,4*10°
CFU/mL ¢ hoa Cuc vang. Nguoc lai, cé su gia tang
mat s6 vi khudn khi cac miu nhanh hoa ngam trong
dung dich c6 chta dich chiét 1% 14 Keo neéo (0,4*10°
CFU/mL & hoa Hoéng vang va 0,8*10° CFU/mL & hoa
Cuc vang). Tuy nhién, két qua nay ciing cho thay
nghiém thttc c6 chira dich chiét 14 Kéo néo c6 mat s6
vi khuédn thap hon so v6i nghiém thic déi ching.
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Hinh 4. Anh hudéng ciia dich chiét 14 Kéo néo va 14 Siu dau len mat s8 vi khudn ctia hai gidng hoa cit canh

Ghi chu: A. Hoa Hong vang; B. Hoa Ciic vang. Moi gid tri I gid tri trung binh + do léch chudn voi 3 Ian
14p lai. Céc chir thé hién sur khdc nhau co y nghia thong ké.
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Hinh 5. Anh huéng ctia dich chiét 14 Kéo néo va 14
Sau dau lén mat s6 vi khudn ctia hoa Hong vang va
hoa Ctc vang cit canh

Ghi chu: A D: nghiém thic doi chiung; B, E:
nghiém thic co chita 1% dich chiét I4 Keo néo; C, F:
nghiém thirc c6 chira 1% dich chiét 14 Sau dau.

Nhiéu nghién cttu ciing chi ra rang, cac tinh dau
chiét xuat tir cac phan ctia cay cé dic tinh khang
khuidn manh, chéng lai nhiéu mam bénh. Nguyén
nhan 1a chung c6 cac ham luong phenolic, aldehyde,
terpens, alcohols va hop chat flavonoids nhu methyl
cinnamate, eugenol, e - cinnaldehyde, alpha - pinene
va karanjin [1]. Thém vao do, co rat nhiéu cac nghién

ctru vé hoa cat canh chi ra rang su tic nghén cac mao
mach xay ra la do vi khuin va cac vi sinh vat khac
lam gidm sy hdp thu nuéc 1a nguyén nhan dan dén
gdy than va héo canh hoa [17].

3.4. Anh huéng ctia dich chiét 14 Kéo néo va 14
Sau dau lén ham luong anthocyanin

Ham luong anthocyanin trong mau canh hoa
Cuc vang va Hong vang duoc xac dinh vao ngay tha
6 ctia thi nghiém. Anthocyanins 12 sac t6 mau hoa tan
trong nudc, duoc tich liy trong khong bao cta té bao
biéu bi mo canh hoa va c6 mau sic tir cam dén tim.
D4u hiéu nhan biét qua trinh héo & hoa sau khi thu
hoach thong qua qua trinh gidm ham luong
anthocyanin. Két qua nghién ctru nay dua ra rang,
ham luong sic t6 anthocyanin thdp nhat duoc tim
thay & nghiém thitc c6 chita 1% dich chiét 14 Kéo néo
(0,019 g FW & hoa Cuc vang va 0,02 g.FW & hoa
Hong vang) va nghiém thuc do6i ching (0,012 g FW &
hoa Cuc vang va 0,016 g.FW & hoa Hong vang) (Hinh
6). Ham luwong anthocyanin cao nhat duoc quan sat
vao ngay thit 6 ctia thi nghiém & nghiém thic cé
chta 1% dich chiét 14 Sau dau la 0,033 g.FW hoa
Héng vang va 0,025 g. FW doi v6i hoa Cuc vang.
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Hinh 6. Anh huéng ctia dich chiét 14 Kéo néo va 14 Sau dau lén ham lrong anthocyanin
ctia hai giéng hoa cit canh

Ghi chu: A. Hoa Hong vang; B. Hoa Ciic vang. Moi gia tri I3 gid tri trung binh + dp léch chuan voi 3 Ian
13p Iai. Céc chir thé hién su khdc nhau co y nghia thong ké.

Két qua nghién cttu cta Ikani va cs (2013) [11]
cho thdy, khi ham luong anthocyanin & hoa dong tién
cat canh gia tang khi duoc xtt ly voi 75 mg.1* tinh dau
bach dan. Nghién cttu ctia Babarabie va cs (2015) [4]
ciing cho két qua twong tu khi xtt Iy hoa Thuy tién
cat canh & nong do 4.000 mg.I" - 6.000 mg.I" tinh dau
Xa huong sé kéo dai do bén hoa va qua trinh giadm
sic t6 anthocyanin ciing bi tri hoan.

4. KET LUAN VA KIEN NGHI

Dich chiét 14 Kéo néo va 1a Sau dau co vai tro
trong viéc kéo dai do bén canh hoa & hoa Hong vang
va hoa Cuc vang cat canh bang cach thong qua co
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ché ngan can qua trinh xam nhap cuta vi khudn giup
cho qua trinh hép thu nuoc duoc dién ra. Tuy nhién,
két qua ciing cho thdy rang dich chiét 1a Sau dau co
tac dung kéo dai do bén hoa cat canh cao hon dich
chiét 1a Kéo néo 1 ngay dén 2 ngay. Tuy hiéu qua
chua cao, nhung viéc thuong mai héa cac hop chat
nay ciing can xem xét khi cac nghién ctu tiép theo
vé cac nong do khac nhau duoc tién hanh trong
tuong lai.

Dé dat hiéu qua cao, viéec thuong mai hoa cac
hop chat hitu co tu nhién can c6 thém cac nghién
ctru vé nong do dich chiét cao hon ciing nhu cho cac
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loai hoa cit canh khac nham ting chat luong bao
quan hoa sau thu hoach va an toan vdi méi truong
sinh thai.

L0I CAM ON

Nhom nghién cuu xin chan thanh cam on
Truong DPai hoc Tra Vinh da tao diéu kién vé trang
thiét biva co s vat chat dé hoan thanh dé tai nay.
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COMPARISION EFFECTIVENESS OF KEO NEO AND NEEM EXTRACT ON VASE LIFE OF ROSE
(Rosa hybridal.) AND CHRYSANTHEMUM (Chrysanthemum morifolium Ramat) CUT FLOWERS

Trinh Ngoc Ai, Nguyen Hoang Lam, Le Van Thuc,
Nguyen Minh Hiep, Tran Thi Thuy Lieu, Tran Thi Kim Nhu
Summary

The longevity of cut flowers is considered as one of most important the characteristics and also the main
challenged factors of floricultural industry. The vase life depends on different cultivars. In this study, the
longevity and quality of chrysanthemum (Chrysanthemum morifolium Ramat) and rose (Rosa hybrida 1.)
cut - flowers were investigated by two kind of leaf extracts (Neem and Keo neo). The flowers were held into
200 mL solution, containing 1% leaf extracts from Neem extract or Keo neo extract or water (control) at
room temperature. Traits such as vase life, relative fresh weight, anthocyanin content, and stem bacteria
counting were measured. The results indicated that Keo neo and Neem extracts increased vase life duration
upto 1 days - 2 days. For control, the number of bacteria was 1.6*10° CFU/mL in chrysanthemum and
0.8*10° CFU/mL in rose, comparing to 1% Keo neo extraction (0.4*10° CFU/mL in rose and 0.8*10°
CFU/mL in chrysanthemum) and 1% Neem extraction (0.1*10* CFU/mL in rose and 0.4*10* CFU/mL in
chrysanthemum). In the constract, anthocyanin content was 0.019 g.FW in chrysanthemim and 0.02 g.FW
in rose) for 1% Keo neo extracts, comparing to control (0.012 g.FW in chrysanthemum and 0.016 g.FW in
rose) and 1% Neem extract (0.033 g.FW in rose and 0.025 g.FW in chrysanthemum).

Keywords: Chrysanthemum morifolium, cut flowers, Keo neo extract, Neem extract, Rose hybrid, vase life.

Nguoi phan bién: PGS.TS. Nguyén Thi Kim Ly
Ngay nhan bai: 5/7/2021

Ngay thong qua phan bién: 6/8/2021

Ngay duyét ding: 13/8/2021
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TOI UU HOA TY LE ENZYME PECTINASE VA THO!1 GIAN
TRICH LY QUA DAU TAM (Morus alba L. Morus acidosal)

V6 Tan Thanh®*, Phan Kim Tda!, Nguyén Thi C4m Ta!,

Nguyén Duy Tan?, Lé Hoang Phuong?, Treong Thi Ta Tran?

TOM TAT

Trong nghién cttu nay, phuong phap bé mat dap tmg duoc st dung dé t6i wu hoa cac diéu kién trich ly qua dau
tdm. Nghién cttu duoc thiét ké ti vu héa ty 1é enzyme pectinase bd sung 0,03% - 0,05% (w/v) va thoi gian trich
ly 1a 30 phut dén 90 phut & nhiét do 45°C @é thu duoc dich trich c6 hiéu suét thu héi (HSTH) cao va chira nhiéu
nhat cac hoat chat sinh hoc polyphenol (TPC), flavonoid (TFC) va anthocyanin (AC). Cac thong s6 t6i uu duoc
chon gom: 0,041% enzyme pectinase bd sung va 62,9 phut sé thu duoc dich trich véi HSTH 1a 90,1%, cac hop
chat TPC, TFC va AC lan luot 1 354,7 mg/L, 313,6 mg/L va 143,7 mg/L.

Tt khoa: Enzyme pectinase, hoat chét sinh hoc, t67 wu hda, trich ly dau tam.

1. BAT VAN BE

Viet Nam nam trong vung khi hau nhiét doi gio
mua, hé thuc vat phong phu va da dang voi nhiéu
loai thuc vat chira nhitg hop chét co6 hoat tinh sinh
hoc cao, dic biét 1a qud dau tam (Morus albal.
Morus acidosa). Day 1a mot loai thuc vat duoc trong
thuong mai nhiéu & nudc ta, dac biét 1a Pa Lat.
Trong nhitng nam gan day, dau tam da duoc nhan
giéng va tréng nhiéu & ving An Giang, Can Tho
nham thu hoach trai dé cung cdp cho nguoi dan
déng bang song Ctru Long lam ruwou, an tuoi va lam
nguyeén lieu cho nganh ché bién d6 uong.

Nhiéu nghién ctru da chi ra ring, qua dau tam
chtta nhiéu cac hop chat hoat chat sinh hoc nhu
flavonoid, anthocyanin, acid phenolic va
polysaccharit [1]. Pay 1a nhitng hop chat chong 6
Xy hoa cao, ngoai ra con phong va hé tro diéu tri
mot s6 bénh nhu tim mach, dai thao duong, huyét
ap, giup giam cholesterol... [2], [3].

Vi c6 nhiéu hoat chat tot cho sic khée va duoc
trong rong rai, nén viéc trich ly qua dau tim nhu
thé nao dé thu dich qua cé chat luong tot 1a van dé
can duoc quan tam, dac biét 1a 4p dung cong nghé
enzyme trong qua trinh x ly. Vi vay xac dinh ty lé
enzyme pectinase b6 sung va thoi gian trich ly dé
thu dwoc dich trich c6 HSTH cao va chitta nhiéu
TPC, TFC, AC 1a van dé hét stc can thiét.

2. p01 TUDNG VA PHUONG PHAP NGHIEN CUU

" Truong Pai hoc Kién Giang

2 Truong Pai hoc An Giang, Pai hoc Quéc gia thanh phé
Ho Chi Minh

“Email: vtthanh@vnkgu.edu.vn

2.1. Chuén bi nguyén liéu cho nghién ctru

Qua dau tam chin duoc thu hai tir vuon nong ho
& x4 Binh Thanh, huyén Chau Thanh, tinh An Giang,
sau d6 duoc loai bo tap chat, cac qua kém chat luong
roi duoc dem rira sach va dé rao. Sau khi qua dau
tam réo, duwoc can roi cho vao tui PE véi khoi luong
moi tui 1a 500 g réi cho vao ta dong bao quan & nhiét
do - 20°C nham phuc vu cho nghién ctu.

2.2. Hoa chat

Enzyme pectinase, acid gallic, folin - Ciocalteau,
natri cacbonat, quercetin, aluminium chloride,
sodium acetate, ethanol, axit clohydric dam dic, kali
clorua duwoc mua tir Cong ty Hoéa chat Sigma (My).
Tat ca hoa chat, bao gom dung moi dung dé phan
tich ngoai trir enzyme pectinase.

2.3. B4 tri thi nghiem

Thi nghiém dwoc bé tri bang phuong phap bé
mat dap tng voi 2 nhan to 1a enzyme pectinase theo
ti 1& 0,03%, 0,04% va 0,05% (w/v) va thoi gian trich ly
lan luot 1a 30 phuat, 60 phut va 90 phut [4] & nhiét do
45°C. Tong cong c6 14 mau, bao gom 5 mau lap lai &
tam.

Béng 1. M4 ho6a bién va cac mirc do ctia bo tri thi nghiém

Bién Ma Mirc do
héa | -1 0 +1
Ty le (%, w/v) A 0,03] 0,04 | 0,05
Thoi gian (phut) B [30] 60 | 90

Tién hanh thi nghiém: qua dau tam trir dong
duoc dem di nghién cung véi nudc theo ty le 1: 1
(w/v). Hon hop nghién duoc 14y ra méi mau 500 mL
va duoc b sung enzyme pectinase dé trich ly (Bang
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1). Két thac qua trinh trich ly, dich trich duoc thu
bang loc qua vai loc, dem phan tich céc chi tiéu theo
doi dé chon ra nong do enzyme pectinase va thoi
gian trich ly t6i uu nhat.

2.4. Phuong phap phéan tich

Xac dinh hiéu suat thu hoi theo cong thic:

H == _--5

Trong do6: H 1a hiéu suat thu hoi (%); v, 1a thé
tich dich sau khi trich ly (d4u ra) (mL); v, 1a thé tich
hén hop trude trich ly (dau vao) (mL).

Xac dinh ham luong polyphenol theo phuong
phap Folin - Ciocalteau [5].

Xac dinh ham luong flavonoid theo phuong phap
Aluminium Choloride Colorimetric [6].

Xac dinh ham lwong anthocyanin theo phuong
phap pH vi sai [7].

2.5. Phan tich thong ké

Phan tich théng ké dir liéu bang phan mém
Stagraphic Centurion XV.I. M6 hinh phu hop duoc
chon cho bo dit lieu duoc thu thap. Cong thirc tong
quat cta mé hinh la:

Y=ay+a, X, +a,X,+a,,X,> + apnnXo? + Ay KXo

Trong d6: a, la he s6; a,, a,,, a ,,,, Va a,, 14 cac
hé s6 bac 1 va bac 2 cia phuong trinh héi quy; X, va
X, 1a cac gia tri ctia bién doc lap; Y 1a yéu t6 theo doi
(bién phu thuoc).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cta ty 1& enzyme pectinase bd
sung va thoi gian trich ly dén HSTH dich trich qua
dau tim

Thong ké ANOVA vé hiéu suat thu hoéi (HSTH)
doi voi su twong tac ty 1é enzyme pectinase va thoi
gian trich ly (Bang 2) cho thdy, céc gia tri P ctia he
s6 tuyén tinh cta ty 1é enzyme pectinase va thoi gian
trich ly déu < 0,05, ching t6 ca hai nhan t6 nay co
anh hudng dén hiéu suat thu hoi dich qua dau tam.

Hon nira, mic d6 phu hop ciia mé hinh cing
duoc danh gia thong qua gia tri P cia Lack of fit. Mo
hinh tuwong quan phu hop gitta s6 liéu thuc té va ly
thuyét, vi vay mé hinh xay dung voi kiém dinh Lack
of fit (su khong phu hop) khong c6 y nghia thong ke
la diéu mong muon [8]. Gia tri P ctia Lack of fit doi
voi HSTH 1a 0,088 > 0,05, vi vay khong thé hién khac
biét y nghia thong ké, nén kha nang pht hop ctia mo
hinh 1a rat cao.

Bang 2. ANOVA mé hinh béc 2 vé ty 1é enzyme pectinase b3 sung va thoi gian trich ly

dén HSTH dich trich qua dau tim
Nguén Téng binh bo twdo | Trung binh binh | GiatriF Giatri P
phuong phuong

X,: Ty 1é enyzme pectinase 21,66 1 21,66 963,08 <0,0001
X,: Thoi gian trich ly 1,92667 1 1,92667 50,09 0,0009
XX 9,05443 1 9,05443 235,38 <0,0001
XX, 1,21 1 1,21 31,46 0,0025
XX, 2,23243 1 2,23243 58,04 0,0006
Lack of fit 0,451718 3 0,150573 3,91 0,088
Pure error 0,192333 5 0,038467
Total (corr.) 43,6325 13
R? 0,985
R? (adjusted for d.f.) 0,976

Theo Guan va Yao (2008) [9], mo hinh tuong
quan tot can co hé s6 xac dinh twong quan R? 1on hon
0,8. M6 hinh tuong quan xay dung tir thi nghiém cta
HSTH 1a 98,5% > 80% vi vay, mé6 hinh da d6 chinh xac
dé st dung theo phuong trinh 1.

44

HSTH (%) = 44,4931 + 1.730,12 X, + 0,210575 X, —
1.7876,5 X2 — 1.7876,5 XX, — 0,000986275 X,2 (1)

(R% = 98,5%)

Phuwong trinh tuong tic clha ty 1&é enzyme
pectinase va thoi gian trich ly dén HSTH cho thay
HSTH sé ting theo hé s6 bac nhat cta ty 1é enzyme
b6 sung va thoi gian trich ly, tuy nhién ching giam
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theo su tuong tac gitra ty 1é enzyme bé sung va thoi
gian trich ly.

)03 e 0 O g
0030034 0038 00 046 05 N et

Ty 1§ enzyme pectinase (%) ,,‘“‘ﬁ'\ &

Hinh 1. D6 thi bé mit dap tng va contour thé hién ty
lé enzyme pectinase va thoi gian trich ly anh huéng
dén HSTH dich trich qua dau tim

Theo do thi bé mat dap ting va contour (Hinh 1)
cho thdy, ty 1é enzyme pectinase va thoi gian trich ly
doéng thoi anh hudong dén HSTH dich qua. Viéc kéo
dai thoi gian trich ly thuan lgi cho qua trinh trich ly
va tao diéu kién cho enzyme ti€p xdc voi co chat. Cu
thé khi ty 1é enzyme pectinase 0,045% thoi gian trich
ly 64,9 phut, HSTH dich qua dau tam dat cao (90,3%).

Tuy nhién néu ty 1é enzyme cang cao va thoi gian
trich ly cang kéo dai thi HSTH cta dich qua c6 chiéu
huéng gidm, do luong cau tir cé kich thudc nhoé duoc
hinh thanh do tic dong ctia enzyme, chiung sé lam
can tro qua trinh loc khién cho HSTH bi giam. Vi
vay, ty 1é enzyme pectinase 0,045%, thoi gian trich ly
64,9 phut 1a t6i vu nhat dé thu duoc dich qua co6
HSTH cao 90,3%.

3.2. Anh huéng chia ty 1é enzyme pectinase bd
sung va thoi gian trich ly dén TPC trong dich trich
qua dau tim

Tir bang thong ké ANOVA vé su tuong tac ty lé
enzyme pectinase va thoi gian trich ly &nh hudéng dén
TPC trong dich trich qua dau tam (Bang 3) cho thay,
théng ké c6 y nghia vé hé s6 bac nhat, tuong tac va
hé s6 bac hai giira ty 1é enzyme pectinase va thoi gian
trich ly. Céc gia tri P ctia he s6 déu nho hon 0,05 thé
hién mo6 hinh chip nhan duoc & mitc y nghia 5%. Xét
vé gia tri P ctia Lack of fit ctia mo hinh, diéu nay cang
cho thay su khong tuong thich ctia mo hinh bi bac bé
do gia tri P ctia Lack of fit 1a 0,273 > 0,05.

Bang 3. ANOVA mé hinh bac 2 vé ty 1é enzyme pectinase b3 sung va thoi gian trich ly
dén TPC trong dich trich qua dau tim

Nguén ngio:zh bo tu do Tmnfhzglgbmh GiatriF Giatri P
X;: Ty 1é enyzme pectinase 683,093 1 683,093 11,03 0,021
X,: Thoi gian trich ly 547,406 1 547,406 8,84 0,0311
XX 992,004 1 992,004 16,01 0,0103
XX, 1.265,22 1 1265,22 20,42 0,0063
X, X, 2.723,97 1 2723,97 43,97 0,0012
Lack of fit 324,958 3 108,319 1,75 0,273
Pure error 309,767 5 61,9533
Total (corr.) 9.284,74 13
R? 0,932
R? (adjusted for d.f.) 0,889

Gia tri R? cia mo hinh twong quan xay dung tir
thi nghiém ctia TPC 1a 93,2% > 80% nén théa man cac
diéu kién va xay dung duoc phuong trinh héi quy thé
hién sy anh hudng cuia ty 1é enzyme pectinase va thoi
gian trich ly d6i voi TPC theo phuong trinh 2.

TPC (mg/L) = -274,314 + 19.593,2 X, + 6,82392X,
~18.7115X,? - 59,2833X X, 0,0344516 X,2 (2)

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2022

(R? = 93,2%)
TPC tang ty 1é thuan theo hé s6 bac nhat cda ty

lé enzyme hoac thoi gian trich ly, nhung do6i véi su
twong tac gitra ty 1é enzyme b6 sung va thoi gian

trich ly lai lam cho TPC giam.
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Hinh 2. D6 thi bé mit dap tng va contour thé hién ty
1é enzyme pectinase va thoi gian trich ly
anh huong dén TPC

Theo két qua mo hinh bé mat dap ung va
contour (Hinh 2) cho thdy, ty 1é enzyme pectinase va
thoi gian trich ly cta dich trich qua dau tdm c6 anh
huéong dén ham luong polyphenol. Khi & ty le
enzyme pectinase la 0,042% va thoi gian trich ly la
62,5 phut thi c6 ham luong polyphenol t6i uu nhiéu
nhat 1a 354,9 mg/L 1a do khi & ndong d6 nay enzyme
pha vo duoc lién két gitta pectin va cellulose cta té
bao va mo dé giai phong cac chat hoa tan dan dén

tang ham luong thu duoc [10]. Néu thoi gian trich ly
kéo dai cong voi anh huong cta nhiét do, tiép xuc voi
anh sang va khong khi polyphenol sé bi 6 xy hoa
[11], [12].

Ty 1é enzyme pctinase va thoi gian trich ly dich
qua dau tam 1an luot 1a 0,042% va 62,5 phut sé thu
duoc TPC cao nhat 354,9 mg/L.

3.3. Anh huéng cta ty 1¢ enzyme pectinase bd
sung va thoi gian trich ly dén TFC trong dich trich
qua dau tim

Bang thong ke ANOVA vé TFC anh huong boi ty
1é enzyme pectinase va thoi gian trich ly (Bang 4) c6
y nghia cao boi gia tri P twong quan gitta ty 1é
enzyme va thoi gian déu < 0,05.

Mo hinh tuong quan tot can c6 su phit hop giira
sO liéu thuc té va ly thuyét, vi vay mo hinh thu duoc
voi kiém dinh Lack of fit can khong c6 y nghia thong
ké [8]. Tir bang ANOVA (Bang 4) cho thay gia tri P
cua gia tri Lack of fit 1a 0,927 > 0,05 nén kha ning
pht hop ctia mé hinh 1a rét cao.

Bang 4. ANOVA mé hinh bac 2 vé ty 1é enzyme pectinase b3 sung va thoi gian trich ly

dén TFC trong dich trich qua dau tim
Nguén Tong binh D6 tu do Trung binh binh Gid tri F Gid tri P

phuong phuong
X,: Ty 1é enyzme pectinase 1215,53 1 1.215,53 11,22 0,0204
X,: Thoi gian trich ly 730,407 1 730,407 6,74 0,0485
XX 14.800,9 1 14.800,9 136,57 0,0001
XX, 3.195,08 1 3.195,08 29,48 0,0029
X, X, 788,881 1 788,881 7,28 0,0429
Lack of fit 48,0921 3 16,0307 0,15 0,927
Pure error 541,877 5 108,375
Total (corr.) 28.041,7 13
R? 0,979
R? (adjusted for d.f.) 0,966

Su twong quan gitta TFC voi ty 1é enzyme
pectinase va thoi gian trich ly duoc dién ta theo
phuong trinh 3. Qua do, TFC c6 thé duoc danh gia
dua theo su bién thién va su twong tac ctua ty lé
enzyme pectinase va thoi gian trich ly. Phuwong trinh
3 cho thay ham luong TFC tiang theo hé s6 bac nhat
ctia ty 1é enzyme b6 sung va thoi gian trich ly nhung
lai giam doi voi tuong tac gitra ty 1é enzyme b6 sung
va thoi gian trich ly.
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TFC (mg/L) = -1215,7 + 64896,8X, + 6,36093X, -
722762X,2 — 94,2083X,X, — 0,0185402X,> (3)

(R? = 97,9%)

Két qua ctia nghién cttu duoc thé hién qua hinh
bé mat dap ung va contour (Hinh 3) cho thdy su
tuong tac gitra ty 1&é enzyme pectinase va thoi gian
trich ly anh huwong dén TFC c6 trong dich qua dau
tam.
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Hinh 3. D6 thi bé mit dap tng va contour thé hién ty

lé enzyme pectinase va thoi gian trich ly
anh hudng dén TFC

D6 thi & hinh 3 chi ra rang, TFC cao nhat la
314,5 mg/L khi & ty 1é enzyme pectinase 1a 0,04% va
thoi gian trich ly 1a 68,9 phut. Néu tiép tuc kéo dai
thoi gian trich ly, TFC khong ting ma nguoc lai con
giam xu6ng 1a boi chung rat nhay cam voéi nhiét do
cao, thoi gian trich ly dai nén chung bi phan hay
[13]. Thoi gian 4nh huéng dén kha nang trich ly TFC
& khoang thoi gian tir 30 phut dén 90 phut thi TFC
tang nhung ti€p tuc tang thoi gian thi lai giam, TFC

dat t6i wu ¢ 68,9 phut. Diéu nay c6 kha nang 1a do su
phan hay TFC trong thoi gian dai [12]. Dong thoi,
qua trinh trich ly TFC ciing bi anh hudéng boi nhiéu
thong s6 nhu: Thoi gian, nhiét do, dung moi co dic,
ty 1é ran, 16ng va chu ky chiét xuat... [12]. Vi vay,
TFC t6i vu trong dich qua dau tam 1a 314,5 mg/L khi
trich ly voi ty 1é enzyme pectinase b6 sung 1a 0,04%
véi thoi gian 68,9 phut.

3.4. Anh huéng cha ty 1é enzyme pectinase bd
sung va thoi gian trich ly dén AC trong dich trich qua
dau tam

Tt bang thong ke ANOVA (Bang 5) vé su tuong
tac cluia ty 1é enzyme pectinase va thoi gian trich ly
anh huéng dén AC cho thdy, thong ké y nghia bac
nhat cta ty 1é enzyme, su twong tac va hé so bac hai
cta ty lé enzyme pectinase va thoi gian trich ly. Tat
ca déu co gia tri P < 0,05, thé hien mo hinh chap
nhan duoc & muc y nghia 5%. Gia tri P cia Lack of fit
1a 0,355 > 0,05, diéu nay cang thé hién su khong phu
hop ctia m6 hinh 1a khéng c6 y nghia.

Bang 5. Thong ké ANOVA vé ham luong anthocyanin clia tirong tac ty 1€ enzyme b6 sung va thoi gian trich ly

Nguén Tong binh bo tu do Trung binh binh GiatriF | GiatriP
phuong phuong

X,: Ty 1é enyzme pectinase 421,682 1 421,682 469,5 <0,0001
X,: Thoi gian trich ly 32,5734 1 32,5734 36,27 0,0018
XX 347,432 1 347,432 386,83 <0,0001
XX, 183,602 1 183,602 204,42 <0,0001
XX, 239,476 1 239,476 266,63 <0,0001
Lack of fit 3,665 3 1,22167 1,36 0,355
Pure error 4,4908 5 0,89816
Total (corr.) 1.647,09 13
R? 0,995
R? (adjusted for d.f.) 0,992

Mo hinh bé mat dap ung da thiét lap duoc
phuong trinh twong tac bac 2 cua ty lé enzyme
pectinase va thoi gian trich ly dé du doan AC trong
dich trich qua dau tam.

AC (mg/L) =-1.215,7 + 64.896,8X; + 6,36093X, —
722.762X,? - 94,2083X,X, — 0,0185402X,2 (4)

(R? = 99,5%)

Phuong trinh mé hinh du doan AC (Phuong
trinh 4) cho thay, hé s6 tuyén tinh don ty 1¢ enzyme
pectinase b6 sung hodc thoi gian trich ly lam ting
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AC, nguoc lai, st tuong tac giita ty 1é enzyme bd
sung va thoi gian trich ly lai lam giam.

Dua vao hinh bé mat dap tng va contour (Hinh
4) cho thay khi ty lé enzyme pectinase 1a 0,045% va
thoi gian trich ly 1a 51,01 phat sé thu duoc AC cao
nhat Ia 145,4 mg/L. Néu thoi gian ngén, ty 1é enzyme
it thi chua thé trich ly duoc hoan toan; néu thoi gian
dai hoac ty lé enzyme nhiéu kém theo nhiét do co
sén thi AC trich ly sé bi phan hiy mot phan. Theo
Nhan Minh Tri va cs (2014) [14], thoi gian trich ly
anthocyanin ti trai sim bang enzyme pectinase toi wu
& 60 phat va 40°C. Tuy nhién, viéc trich ly
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anthocyanin bang dung moéi nudc & nhiét do cao phai
thuc hién trong thoi gian ngan, vi hau hét cac hop
chat sinh hoc rat nhay cam véi nhiét do cao, thoi gian
trich ly dai sé dan dén su phan hay cac hop chat cé
hoat tinh sinh hoc [13]. Vi vay, dé AC dat gia tri toi
wu 1454 mg/L thi ty 1&é enzyme pectinase va thoi
gian trich ly t6i vu 1an luot 1a 0,045% va 51,01 phut.
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Hinh 4. D6 thi bé mit dap tng va contour thé hién ty
lé enzyme pectinase va thoi gian trich ly
anh huong dén AC

3.5. Tdi uu hoa ty 1é enzyme pectinase bd sung
va thoi gian trich ly dén chat luong dich trich qua
dau tim

Tt két qua to6i wu caa HSTH va ham luong cac
hop chat mang hoat tinh sinh hoc, nghién cttu téng
hop t6i wu ty 1é enzyme pectinase va thoi gian trich ly
qua dau tam (Bang 6). Theo do, HSTH va cac chat
TPC, TFC va AC c6 ty 1é enzyme va thoi gian trich ly
t6i wu khac nhau. Vi vay, viéc tim ra diém toi wu
chung cho tat ca cac gia tri trén 1a can thiét.

Bang 6. Tong hop t3i uu ty 1& enzyme pectinase va
thoi gian trich ly qua dau tim

He so Gi4 tri toi wu
Ty lé enzyme b6 sung (%) 0,045
Thoi gian trich ly (phut) 64,9
Hiéu suat thu héi (%) 90,3
Ty lé enzyme b6 sung (%) 0,042
Thoi gian trich ly (phat) 62,5
Polyphenol (mg/L) 3549
Ty lé enzyme b6 sung (%) 0,04
Thoi gian trich ly (phut) 68,9
Flavonoid (mg/L) 3145
Ty 1é enzyme b6 sung (%) 0,045
Thoi gian trich ly (phat) 51,01
Anthocyanin (mg/L) 1454

So @6 contour & hinh 5 va bang 7 thé hién ty le
enzyme pectinase va thoi gian trich ly can cho qua

48

trinh trich ly dich qua dau tim lan luot 1a 0,041% va
62,9 phut sé thu nhan dugc HSTH va cac chat TPC,
TFC, AC lan luot 1a 90,1%; 354,7 mg/L; 313,6 mg/L;
143,7 mg/L.
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7 4 Polyphenol (mglL)

. 1Al w31 Flavonoid (mglL)

EL 1~ Anthocyanin (mg/L)

E 2 2 =2 =2 =
S - s Ay
r 4
L 1 1 L

N

N

Thai gian trich ly (phuat)

b \
o Y W S _ Lo 4
L RS e W 1 1

[¥%)
=3
S

003 0034 0038 0042 006 005
Ty I¢ enzyme pectinase (%)
Hinh 5. Biéu d6 contour t5i vu ti 1é enzyme pectinase

va thoi gian trich ly
Bang 7. Tadi wu ty 1¢ enzyme pectinase
va thoi gian trich ly
Heé so Chi s6 t6i vu

Ty lé enzyme b6 sung (%) 0,041
Thoi gian trich ly (phut) 62,9
Hiéu suat thu héi (%) 90,1
Polyphenol (mg/L) 354,7
Flavonoid (mg/L) 313,6
Anthocyanin (mg/L) 143,7

Nghién cttu da tién hanh thi nghiém kiém dinh
lai két qua toi wu vé ty 1é enzyme pectinase b6 sung
va thoi gian trich ly dé danh gia do chinh xac ctia mo
hinh. Trung binh két qua kiém dinh dwoc trinh bay &
bang 8.

Bang 8. Kiém dinh két qua t8i wu cda ty 1é enzyme

pectinase va thoi gian trich ly

) Ty le

Chi tieu MO Thuc té chénh
hinh A

léech

Hiéu suat thuhoi %) | 991 | 87,530,151 | 2,8%
Polyphenol (mg/L) | 3547 | 350%0,076" | 1,34%
Flavonoid (mg/L) 313,6 | 308,110,147" | 1,75%
Anthocyanin (mg/L) | 1437 | 138,940,31* | 3,32%

Ghi chu: " do léch chudn cua 3 Ian Iap lai

Tat ca so lieu tir mo hinh va thuc té déu chénh
léch dao dong tir 1,34% dén 3,32%. Diéu nay cho thay
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st chinh xac ctia mo6 hinh twong doi cao. Vi vay, mo
hinh c6 thé chap nhan duoc.

4. KET LUAN

Két qua nghién cho thdy mé hinh bé mat dap
ung co thé st dung dé toi wu hoa ty lé enzyme
pectinase va thoi gian trich ly dich qua dau tam voi
do chinh xac twong d6i cao (chénh léch 1,34% dén
3,32%). Nghién ctru da chi ra rang thong so6 t6i wu cta
ty lé enzyme pectinase b6 sung va thoi gian trich ly
lan luot 0,041% va 62,9 phuat khi tién hanh trich ly &
45°C se thu duoc dich trich co HSTH cao (90,1%) voi
ham luong cac hop chat mang hoat tinh sinh hoc nhu
TPC, TFC va AC lan luot 1a 354,7 mg/L; 313,6 mg/L;
143,7 mg/L.
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OPTIMIZATION OF ENZYME PECTINASE RATE AND TIME EXTRACT OF MULBERRY
(Morus albal. Morus acidosa)

Vo Tan Thanh, Phan Kim Toa, Nguyen Thi Cam Tu,
Nguyen Duy Tan, Le Hoang Phuong, Truong Thi Tu Tran
Summary

In this study, Response Surface Methodology (RSM) was employed to optimize the processing conditions
for extracting mulberry fruit. The study was designed to optimize the ratio of pectinase enzyme
supplemented with 0.03% - 0.05% (w/v) and the extraction time was 30 minutes - 90 minutes at 45°C to obtain
an effective extract recovered was high and the highest bioactive substances polyphenols (TPC), flavonoids
(TFCs) and anthocyanins (AC). Optimal parameters were selected including 0.041% added pectinase
enzyme and 62.9 minutes will get the extract with HSTH of 90.1% and compounds TPC, TFC and AC of
354.7 mg/L, 313.6 mg/L and 143.7 mg/L respectively.

Keywords: Pectinase enzyme, bioactive substances, optimization, extract of mulberry.

Nguoi phan bién: TS. Tran Thi Mai
Ngay nhan bai: 24/12/2021

Ngay thong qua phan bién: 25/01/2022
Ngay duyét dang: 8/02/2022

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2022



KHOA HOC CONG NGHE

ANH HUOGNG CUA HON HOP DUNG DICH
KEO NHUA THONG - DONG SUNPHAT BEN
CHAT LUONG BE MAT VA B0 BAM DIiNH MANG SON
TREN BE MAT GO BO DE

Nguyén Thi Thanh Hién""

TOM TAT

Nhuya thong 1a mot san phdm c6 dic tinh ky nudc rat tot va than thién voi con nguoi. Trong nghién cttu nay,
g0 Bo dé (Styrax tonkinensis Pierre) truéc khi son phi polyurethane (PU), da dugc x(t Iy ngam tdm béi hon
hop ctia 1%, 2% va 4% dung dich keo nhua thong véi 3% dong sunphat, dong thoi anh hudng cua viec xit ly
béi keo nhura thong - dong sunphat dén mét s6 dic tinh bé mat nhu do bién mau, do bong bé mat va do bam
dinh ctia mang son trén bé mat gb da xt Iy ciing duoc nghién citu. Két qua nghién ctu cho thay: St dung
két hop keo nhya thong - dong sunphat dé xit Iy ngam tdm cho g6 Bo dé khong anh huong dén kha nang
tham th4u cta hop chat bao quan vao trong gb. Tuy nhién, bé mit ctia gb duoc xit Iy béi hon hop keo nhua
thong - déng sunphat da tré nén hoi sim mau hon, nhung khong tac dong tiéu cuc dén mau sac va do bong
ctia mang son trén bé mat gb da ngam tdm. Hon nita, gb sau khi duoc xtt Iy bao quan béi hén hop keo nhua
thong - dong sunphat c6 thé cai thién do bam dinh ctia mang son trén bé mat gé. Khi néng do dung dich
keo nhua thong tang lén thi @6 bam dinh ctia mang son ¢6 xu huéng giam nhe nhung khong anh huéng ro

rang dén do bién mau ciing nhu d6 bong ctia mang son trén bé mat g6b.
Tt khoa: Do bién mau, do bam dinh, dp bong bé mat, g6 Bo dé, nhua thong - dong sunphat.

1. BAT VAN BE

G6 1a mot vat lieu duoc st dung rong rai hang
nghin nam trong nhiéu tng dung khac nhau nhw lam
nguyeén liéu trong xay dung, 1am do6 noi that va cac
d6 gia dung khac. Tuy nhién, gb ciing c6 nhimg
nhuoc diém nhu dé bi cac tac nhan sinh vat va phi
sinh vat xam hai, lam giam pham vi st dung ciing
nhu tudi tho ctia g6. Dé khac phuc van dé nay, rat
nhiéu giai phap xtt ly bdo quan khac nhau da duwoc
nghién ctu va tmg dung nham kéo dai thoi gian sit
dung ctia go.

Nhua thong 1a mot san phdm c6 nguon goc tir
thién nhién, rat phong pha va c6 thé tai sinh duoc.
N6 c6 dac tinh ky nudc rat tot va than thién voi con
nguoi, vi vay, trong nhiéu nam nhua thong da duwoc
stt dung rong rai trong nganh cong nghé gidy dé lam
tac nhan gia keo [1]. Keo nhya thong duoc st dung
dé xtr Iy bao quan cho go va két qua cho thay keo
nhua thong c6 thé lam giam xu huong hut 4m va
gitp cai thién kha nang khang muc cta goé [2], [3].
Ngoai ra, xa phong dong - colophan thu duoc khi hoa
tan trong dung moi (Ethanol) ciing da duwoc ngam

' Vién Cong nghiép gd va Noi that, Truong Dai hoc Lam
nghiép
* Email: hiencblsvfu@gmail.com

tdm vao go va cho hiéu qua cao doi voi ca nAm va moi
[4], [5]. Bén canh d6, cac cong thic nhua théng -
dong sunphat khong dung dung moi hitu co ciing da
duoc dé xuat dé ngam tdm cho gb [6]. Keo nhua
thong ciing da duoc két hop véi déng/boron dé xir ly
ngam tam cho gd, két qua cho thay, keo nhua thong
c6 kha nang nhit dinh trong viec c6 dinh
déng/boron trong go, gop phan cai thién hiéu qua
bao quan chéng muc cho g6 [7], [8], [9], [10]. Tuy
nhién, cac san phdm g6 hién nay thuong duoc son
pht bé mat trude khi dua vao st dung véi muc dich
nang cao gia tri thim my cta go.

Ozdemir va cs (2015) [11] da nghién ctu anh
hudéng ctia cac hop chat bdo quan (CCA, Tanalith E,
axit boric va Immersol aqua) dén tinh chat bé mat
mang trang suc trén nén g6 thong, gb soéi va go hat
dé, két qua cho thay, @ bam dinh ctia mang son trén
bé mat g6 da xt ly bao quan phu thuodc vao loai go va
thanh phan hoéa hoc ctia hop chat bao quan. Gé duoc
xtt ly boi chat bdo quan c6 ngudédn goc hitu co
(Immersol aqua) da lam gidm kha ning bam dinh
clia mang son, nhung lai lam tang gia tri o bong bé
mit sau son phu. Nghién cttu ctia Toker va cs (2009)
[12] cho thay, gb Thong trudc khi son pha vecni
duoc xtr ly boi cac hop chat borate da lam ting do
ctmg va do bong bé mat trang stc, nhung lai lam
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giam do bam dinh ctia mang trang stc. Bé mat go
duwoc son phu bdéi vecni polyurethane c6 do cling va
do bong bé mat cao hon gé duoc son bdi vecni tong
hop tir alkyd. Tuy nhién, nghién cttu anh huéng cta
viéc xit ly nhua thong - dong sunphat dén chat luong
trang sttc no6i chung va tinh chat bé mat gé sau son
pht noi riéng chua c6 cong trinh nao cong bo. Vi vay,
muc dich ctia nghién ctru nay 1a kiém tra va danh gia
mutc d6 anh huong ctia nhua thong - dong sunphat
dén mot so tinh chat bé mat nhu do bién mau, do
bong bé mat va do bam dinh ctia mang son trén bé
mit g6 B6 dé duoc xtt Iy béi hon hop keo nhua thong
- dong sunphat sau khi son phu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Chuén bi vat liéu nghién cttu

+ Go6 thi nghiém: Trong thi nghiém nay, gé Bo
dé (Styrax tonkinensis Piere) khai thac tai tinh Hoa
Binh duoc lua chon theo Tiéu chudn Viét Nam TCVN
8044: 2014 [13] @€ lam mau gb ngam tAm va son phu.
Mau g6 duoc cat tir gb Bo dé voi kich thuéc mau 1a
150 mm x 50 mm x 15 mm, ngoai ra mau g6 voi kich
thudc 20 mm x 20 mm x 20 mm ciing duoc st dung
dé xac dinh luong tham thudc.

Bang 1. B tri thi nghiém

Ky hiéu thi Cong thtrc phoi S6 lan lap caa
nghiém tron thi nghiém
Mau d6i chimg

o (khong xit Iy) 3
TN1 1% keo nhua thong 3
TN2 2% keo nhua thong 3
TN3 4% keo nhua thong 3

1% keo nhua thong
T + 3% CuSO, 3

2% keo nhua thong
NS + 3% CuSO, 3

4% keo nhua thong
NG +3% CuSO, 5
TN7 3% CuSO, 3

+ Dung dich ngam tdm: Nhua thong st dung
trong nghién ctru nay la keo nhua thong (NS - 801).
bay 1a mot san pham st dung rong rai trong nganh
cong nghiép gidy, c6 ham luong kho 1a 49,65% do
Cong ty Cong nghiép Hoéa hoc Guangxi Wuzhou
Arakawa san xuat. Trong nghién ctru nay, keo nhua
thong duoc pha loang véi nuéc dé tao thanh 3 cap
nong d6 khac nhau 1a 1%, 2% va 4% két hop voi 3%
déng sunphat (CuSO,) do Cong ty Tianjin Kermel

Chemical Reagent cung cap dé ngam tdm go. Bo tri
thi nghiém duoc thé hién & bang 1.

+ Son: Trong nghién ctu nay, st dung son
polyurethane (PU) hai thanh phan (gom son 16t ma
s6 612G c6 ham luong kho 56% va son bong ma so
2099 c6 ham luong kho 52%) va chat cing PU ma so
OL17 duoc cung cip boi hang Oseven dé son pht
cho bé mat mau thi nghiém.

2.2. Phuong phap xtt Iy g6

Truodc khi xit ly, tat cd cac mau gb duoc dat vao
trong ti sdy & nhiét do 80°C dén khoi luong khong
d6i va can khoi luong chinh xac dén 0,01 g (m,). Sau
d6, mau gb duoc tién hanh xtt ly ngam tam vaéi 1%, 2%
va 4% dung dich keo nhua thong va dong sunphat
bang phuong phap tAm chan khong ap luc. Cac buoc
thuc hién nhu sau: Pau tién mau duoc dat vao binh
chtta dung dich va huat chan khong dat 0,1 MPa
khoang 60 phut, sau d6 tang ap 1én 0,6 MPa va duy
tri trong 60 phut. Sau d6 mau duoc gitt nguyén trong
dung dich tdm khoang 60 phut & diéu kién ap suat
khong khi. Két thac qué trinh tAm, mau gb duoc lay
ra khéi dung dich tdm, lau nhe phan dung dich con
du trén bé mat mau va ngay lap tirc mau duoc can
khoi luong chinh xac dén 0,01 g (m,). Luong thudc
tham cta moéi dung dich xtt ly duoc xac dinh theo
cong thic:

0, = e 0

Trong do: Q; 1a luong thuéc tham vao mau gob
(kg/m®; m; 1a khéi lwong mau g6 truée khi tdm,
(kg); m, 1a khoi lwong mau g6 sau khi tdm (kg); C la
nong do dung dich thudc bao quan (%); V 1a thé tich
mau g6 (m®).

Tat ca mau g6 sau khi xtr Iy duoc hong phoi tu
nhién trong diéu kién khong khi 4 tuan, sau d6 moi
tién hanh kiém tra cac tinh chat khac.

2.3. Phuong phap son phi1 bé mit go

Céac mau go sau khi xtr Iy ngdm t4dm va mau doi
ching (khong xtt ly) duoc son pht bang son PU hai
thanh phan, sit dung phuong phap phun khi nén.
Qua trinh son duoc tién hanh nhu sau: Trudc tién cac
mau g6 duoc dem xtt ly bé mit, sau do tién hanh son
16t 1an 1. Tiép theo mau duoc sdy kho tu nhién, cha
nham va tiép tuc son 16t 1an 2. Sau khi mang son kho,
mau gob ti€p tuc dugc cha nham va tién hanh son
bong lan cudi. Mau g6 sau khi son bong duoc dat
trong diéu kién nhiét do va do 4m caa khong khi
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khoang 1 thang dé mang son kho tu nhién va 6n
dinh.

2.4. Kiém tra d bién mau

Do bién mau cta mau duoc danh gia bang su
chenh lech gitta cac chi s6 mau sic bé mat ctia mau
g0 trueoc va sau khi son pha. Chi s6 mau siac duoc do
bang may quang phé NF-333 (Cong ty TNHH
Nippon Denshoku Industries, Tokyo, Nhat Ban)
thong qua phuong phap biéu thi mau sic phd bién 1a
hé thong mau CIE - LAB [14]. Hé thong mau nay
duoc dic trung boi cac chi s mau L', a*, b" va cac chi
s6 chénh léch mau (Hinh 1). Cac chisé mau L', a" va
b* cho méi mau duogc xac dinh trudce va sau khi son
pha. Cac gia tri ndy duoc st dung dé tinh toan su
thay déi mau sic, AE" va duoc tinh theo cac cong
thirc sau:

AL*= L%,- L%, )
Aa*=a*,- a*, ®3)
Ab*= b*, - b* @
AE" =AAL +Aa” + Ab )

Trong do: L*, 1a do sang mau ctia mau trudc khi
son; L*;, 1a do sang mau cta mau sau khi son; a*, 1a
chi s6 a* ctia mau truoc khi son; a*,,, 1a chi so6 a* cta
mau sau khi son; b*, 1a chi s6 b* ctia mau truoc khi
son; b*;,, 1a chi s6 b* ctia mau sau khi son.

L*=100

L*=0

Hinh 1. Khong gian mau CIE - LAB [14]
2.5. Kiém tra do bong bé mit mau

Do bong bé mat mau duoc kiém tra trudc va sau
khi son phti bang thiét bi do do bong Horiba IG - 320
ctia Nhat Ban theo tiéu chuan TCVN 2101: 2016 [15]
bang phuong phap quang dién. Hinh anh duoc lua
chon 1a tr mot goc 60°. Két qua dua trén gia tri do
bong dic trung 1a 91, trong diéu kién hoan héo vé

diéu kién chiéu sang va quan sat dong nhat caa mot
bé mat kinh den, c6 do phang chuén va do bong cao.

2.6. Kiém tra d9 bam dinh ctia mang son

bé danh gia mac do anh hudéng cua viec xit ly
keo nhua thong - dong sunphat dén chat luong bé
mat mang trang stc, cac mau goé sau khi son phu
duoc tién hanh kiém tra do bam dinh ctia mang son
bang phuong phap rach ké 6 theo tiéu chuidn DIN
EN ISO 2409. D¢ bam dinh ctia chét pha sé dugc xac
dinh thong qua mtc do tach roi cia bé mat mang son
sau khi tao ra cac vét rach dang hinh vuong.

2.7. Phuong phap xtt ly s6 liéu

bé xac dinh mic do anh hudéng ctia hon hop keo
nhua thong - dong sunphat dén chat luong bé mat
clia mang trang stc trén bé mat go da xt ly ngam
tdm, s6 lieu sau khi thu thap duwoc xit ly thong ke va
kiém dinh One - way ANOVA két hop véi su dong
nhat gitta cac nhém bang phan mém SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Luong thudc thim

Két qua kiém tra luong thudc tham duoc thé
hién & bang 2.

Bang 2 cho thdy, kha nang thdm thau ctia dung
dich keo nhua thong vao gbé Bo dé la rat tot. Khi
nong do ngam tam ting tir 1% keo nhua thong dén 4%
don 1é hay két hop v6i dong sunphat thi lwvong thuoc
tham ciing ting déu, khong c6 thay déi dot ngot. Két
qua nay tuong dong véi cac nghién ctru ctia Nguyen
va cs (2013a), Nguyen va cs (2012), Nguyen va Li
(2017), Nguyén Thi Thanh Hién va P6 Htu Tai
(2019) [71, 8], [9], [16].

Bang 2. Luong thudc thim vao trong gb Bé dé duoc
xtt Iy béi hon hop keo nhua thong - déng sunphat

T Ky hiéu thi | Luong thuéc | Saiso tiéiu
nghiém tham (kg/m® | chuin mau
1 TNo - -
2 TN1 6,10 0,48
3 TN2 10,11 1,27
4 TN3 27,37 1,58
5 TN4 28,15 1,12
6 TNS 35,68 3,19
7 TN6 40,74 4,46
8 TN7 14,48 2,34
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3.2. Két qua kiém tra 6 bién mau

Két qua kiém tra cac chi s6 mau sac va do lech
mau téng thé ctia bé mat g trudc va sau khi son phu
duoc thé hién & bang 3.

Trudce khi son pht, cac gia tri L*, a*, b* cia mau
g6 Bo dé khong xtt ly (d6i ching) twong ung la
86,37, 4,93 va 16,67. Gia tri L* cua cac mau g6 da
ngam tdm dao dong trong khoang tur 74,7 — 82,09, gia
tri a* dao dong tir 0,68 — 9,26 va gia tri b* dao dong tir

18,31 — 26,98. Két qua nay cho thay, gb Bo dé c6 mau
trang, hoi d6 va hoi vang (Hinh 3). Sau khi duoc xt
ly boi dung dich keo nhua thong don 1¢, gb tré nén
d6 hon va vang hon, tuy nhién sau khi két hop keo
nhua thong véi dong sunphat dé xt Iy thi bé mat go
chuyén sang xanh hon va hoi sim hon so voi cac
mau g6 khac. Két qua nay 1a do su c6 mat cta dong
trong dung dich ngam tam.

Bang 3. D¢ lech mau ciia gb Bé dé duoc xit ly boi hon hop nhira thong - déng sunphat trudc
va sau khi son pht

Ky hiéu thi Chi s6 mau trudc son Do lech mau
nghiem L a b AL Aa Ab AE
NI (g,lég?b <f,’§§>d éloi)zd (367g;d 2,00 2,40)* | 594 (348" | 10,22 (3,63)"
Nz (??ég?b (17, 3135)d é?(’)gd (Q%Sibc 3,17 (1,6)" | 5,39 (1,92)" | 10,97 (3,33)"
NS éﬁ;(;fc (3,’526)6 (22(,3(’)956 ('21”1?77)6 0,29 (1,38)* | 2,30 (1,73)* | 3,61 2.21)°
TN (;433% (fﬁf)’) (ig‘o’d (f;;d 2,12 (151)" | 6,28 2,50 | 9,58 (3,20)"
NG (f%?i ((?ff) (11?(’)?3’,?,3 (gzggb 6,32 (1,27)" | 9,39 (2,45)" | 14,14 (1,92)*
NG (;?2’2; (35% (21033? (f’z’zfde 6,19 (093)° | 8,52 (1,76)¢ | 11,27 (1,27)"
N7 (Ei(,)é‘gb (3,’6551)b (%)?7’?))11) (120(9))2 4,00 (145)° | 10,2 (1,86)" | 16,71 (2,31)°
TNo (%65?; ({)‘;if’) (%)6423 (31153,, 4,17 (1,77 | 9,66 (1,99) | 15,44 (3,20)°

Ghi chu: Cdc ki tir giong nhau thé hién su khdc nhau khong ding k€ gitta cac nhom khi sir dung kiém

dinh One - way ANOVA ¢ mutc y nghia 0.=0,05

Sau khi son phu, cac gia tri Aa* va Ab* déu cho
gia tri duong trong tat ca cac mau khong xtr ly (d6i
chtmg) va cac mau duoc xtit ly boi dung dich keo nhua
thong hodc dong sunphat don 1é hay két hop. biéu
nay cho thay, bé mat go Bo dé tro nén dé hong hon
sau khi son pht. Gi4 tri AL* duoc coi 1a thong s6 nhay
cam nhat cta chat luong bé mat gb [17]. Po 6n dinh
vé do sang (AL*) duoc tim thdy déu c6 gia tri am doi
voi tat ca cac mau da xt ly va khong xit ly, diéu nay
cho thdy, bé mat gb tré nén sdm mau hon sau khi son
pht. Tong thay déi mau sic (AE*) ctia mau déi ching
khong duoc xtt ly va chi xit ly voi ddng sunphat tuong
ung la 15,44 va 16,71. Trong khi mau duoc xtr ly voi
dung dich keo nhua thong don 1é hay két hop voi

dong sunphat déu cé téng thay d6i mau sac nho hon
mau doi ching, chi trong khoang tir 3,61 — 14,14. Khi
nong do keo nhua thong trong hon hop tang tir 1% - 4%
thi do thay d6i mau sic co6 xu huéng ting nhe. Hon
nita, két qua phan tich phuong sai ANOVA (Bang 3)
cho thay, c6 su khac biét ro rang vé do bién mau cta
g0 duoc xir ly boi keo nhua thong hoac keo nhua
thong - dong sunphat so véi gd doi chimg va gb chi
duoc xtt Iy boi dong sunphat. Tuy nhién, khong cé su
khac biét ro nét khi nong do keo nhua thong tang tir
1% - 4%. Két qua nay da khang dinh rang, stt dung keo
nhura thong don 1é hay két hop voi dong sunphat dé xir
ly g6 khong tac dong tiéu cuc dén mau sic ctia mang
son trén bé mat g6 da xt ly.
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Truwde son phi Sau son phi

TNo
TN1
TN2
TN3

TN4

TN6
TN7

Hinh 3. Hinh anh bé mit gb duoc xitly boi hén hop
keo nhura thong - ddng sunphat trudc va sau son phu

3.3. Két qua kiém tra do bong

Két qua kiém tra do bong ctia mang son duoc
thé hién & bang 4.

Bang 4 cho thdy, gb duoc xtt Iy ngam tdm trude
khi son phi1 da lam giam d6 béng ctia mang son trén
bé mat go. Trung binh do bong ctia mang son trén bé
mat go6 khong duoc xtr Iy ngadm tdm trudc khi son
(mau doi chimg) 1a 82,35°, con doi voi cac mau go
duoc xtr Iy ngam tdm v6i keo nhua thong don 1€ hay
két hop voi déng sunphat truée khi son nidm trong
khoang 80,92°- 82,28°, giam tir 0,1% - 1,7% so v6i mau
doi chimg. Diéu nay c6 thé duoc gidi thich nhu sau:
Khi g6 duoc xit ly ngdm tdm truoc khi son sé lam
taing do xOp bé mat, tir d6 lam gidm gia tri do bong
cia mang son [11]. Tuy nhién, do bong ctia mang
son trén bé mat g6 duoc xtt ly bdi 3% dong sunphat
lai c6 gia tri @6 bong cao hon 2,6% so voi go doi
chimg. Diéu nay cé thé 1a do dong da tham thau va
dién day vao cac khoang té bao dan dén su phan xa
anh sang ctia bé mat tot hon nén cé gia tri do bong
cao hon [18]. Khi nong do dung dich keo nhua thong
tang tir 1% - 4% thi d6 bong ctia mang son c6 su
huong ting nhung khong dang ké. Két qua phan tich
phuong sai ANOVA (Bang 4) cho thay, khong cé su
khéc biet dang ké vé do bong ctia mang son trén bé
mat g6 duoc xtt ly boi dung dich keo nhua thong don
lé hay két hop véi dong sunphat so v6i mau doi
chimg. Nong d6 ctia dung dich keo nhya thong ciing

khong anh huéng dang ké dén do bong cta mang

son trén bé mat go da xu ly.

Bang 4. Gia tri 40 bong ctia bé mit gb Bé dé duoc xir
1y boi hon hop keo nhura thong - dong sunphat sau

khi son pht
Ky hieu thi | 20DOn8 Thay
nghiém Gia tr\; Sai tléu~ 61 (%)
trung binh | chuan mau

TN1 81,18 3,03 -1,4
TN2 82,08? 3,12 -0,3
TN3 82,282 3,19 0,1
TN4 80,922 2,34 -1,7
TN5 81,38 2,30 -1,2
TN6 82,13* 2,42 0,3
TN7 84,50? 2,28 2,6
TNo 82,35? 2,96 -

Ghi chu: Céc ki tir giong nhau thé hién sur khac
nhau khong ding ké gita cdc nhom khi s dung
kiém dinh One - way ANOVA ¢ muic y nghia a=0,05.

25

20

15

10

Dién tich mang son bong troc (%)

5 4

o 4
TN1 TN2 TN3 N4 TN5 TN6 TN7 TNo

Dung dich ngam thm

Hinh 4. Do bam dinh ctia mang son trén bé mit gb
duoc xit Iy b6i hon hop keo nhira thong
- dong sunphat

3.4. Két qua kiém tra d6 bam dinh ctia mang son

Do bam dinh ctia mang son trén bé mat g6 thé
hién kha nang lién két ctia cac phan tr chat pha va
cac phan tir ctia g6. Pay la mot chi tiéu quan trong dé
danh gia chat luong mang trang stc trén bé mat gob
da ngam tdm. Trong nghién ctru nay, do bam dinh
ctia mang son duogc danh gia tir cap do 0 dén cap do 5
(trong do6: cap do 0 tuong duong voi vét cat hoan
toan nhan khong bi bong; cip do 1 twong tng voi
dién tich vét cat bi bong < 5% dién tich bé mat cia
mang lud6i; cap do 2 tuong ung dién tich bi bong tir
5% - 15%; cap do 3 twong tng dién tich bi bong tir
15% - 35%; cap do 4 twong tmg dién tich bi bong
chiém 35% - 65%; cap do 5 tuong ung dién tich bi
bong > 65%). Két qua kiém tra do bam dinh cta
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mang son trén bé mat g6 duoc xtt ly boi hon hop keo
nhua thong - ddng sunphat duoc trinh bay & hinh 4.
Két qua cho thdy, do bam dinh ctia mang son PU
trén bé mat go B6 dé duoc xit 1y bdi cac dung dich
keo nhua thong don 1& hay két hop véi déng sunphat
déu cao hon so véi gb chua duoc xt ly (doi chimg).
Téng dien tich 6 bi bong ciia g6 khong duoc xit ly 1a
20,75%, teong tmg do6 bam dinh ctia mang son dat cap
d0 3. Tuy nhién, khi g6 duoc xit Iy boi dung dich keo
nhua thong don 1é hodc két hop voi dong sunphat, do
bam dinh ctia mang son déu dat cap do 2 voi téng
dién tich 6 bi bong nam trong khoang 5,38% - 15%
dién tich bé mat ctia mang luéi. Khi nong do6 keo
nhya thong ting 1én thi kha nang bam dinh cta
mang son c6 xu huong giam xudng, tuy nhién mirc
do giam khong dang ké. Chat luong bam dinh cta
mang son tot nhat dat duoc & ché do ngam tdm 1%
dung dich keo nhua thong két hop voi 3% dong
sunphat. Két qua nghién ctru nay cho thay, gé sau
khi duoc xtt ly boi hén hop keo nhua thong - dong
sunphat da lam tang nhe hodc khong anh huong dén
do bam dinh cia mang son trén bé mat gé so voi god
khong duoc xtr ly. Két qua nay tuong tu véi nghién
ctu ctia Bardage va Bjurman (1998), Ozdemir va
Hiziroglu (2007) [19], [20].

4. KET LUAN

Viec két hop dung dich keo nhua thong voi dong
sunphat dé ngam tdm cho gbé Bo dé khong anh
huong dén kha nang thdm thiu ctia hop chat bao
quan vao trong go.

Str dung hén hop keo nhua thong - dong sunphat
dé xtx ly cho g Bo dé da lam cho bé mat cta gb tro
nén hoi sim mau hon, tuy nhién khong lam anh
huéng tiéu cuc dén mau sic ctia mang son trén bé
mit g6 da xt ly. Dong thoi, gb sau khi duoc xtt ly boi
hén hop keo nhua thong - dong sunphat ciing khong
anh hudng dang ké dén do bong ctia mang son. Hon
nita, ndong do6 keo nhua thong st dung trong nghién
ctru nay ciing khong anh hudéng ro nét dén kha nang
bién mau va do béng ctia mang son.

G6 Bo @é sau khi duoc xit ly boéi hon hop keo
nhua thong - ddong sunphat da lam tang nhe d6 bam
dinh ctia mang son so v6i gd6 khong duoc xu ly, do
bam dinh ctia mang son trén bé mat g6 da xi ly déu
dat cap do 2. Khi nong do keo nhua thong tang tir 1%
- 4% thi 6 bam dinh cia mang son c6 xu huéng giam
nhe. Do bam dinh ctia mang son tot nhat dat duoc &

ché do ngam tdm 1% dung dich keo nhua thong két
hop vé6i 3% dong sunphat.

Str dung két hop keo nhua thong - déng sunphat
dé ngam tdm cho g6 vira an toan, vira khong lam anh
hudng tiéu cuc dén mau sic va do béng clia mang
son trén bé mat g6 va con gop phan cai thién do bam
dinh ctia mang son trén bé mat g6 da duoc xtt ly.
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EFFECTS OF MIXTURE OF ROSIN SIZING - COPPER SULFATE ON THE SURFACE QUALITY AND
ADHESION STRENGTH OF COATING ON THE STYRAX WOOD SURFACE

Nguyen Thi Thanh Hien!
Vietnam National University of Forestry

Summary
Rosin is a natural product, it has a good hydrophobic character, and is human-friendly. In this study, Styrax
tonkinensis (Pierre) wood was impregnated to the mixtures of 1%, 2%, 4% rosin sizing agent and 3% copper
sulfate before being coated by Polyurethane (PU), while the effects of rosin sizing - copper sulfate treatment
on some surface characteristics such as changes in color, glossiness, and adhesion of coating film on the
treated wood surface were also studied. The results showed that combinations of rosin sizing agent and
copper sulfate to impregnate for styrax wood did not influence the penetration of the preservative
complexes into the wood. However, the surface of wood treated with rosin sizing - copper sulfate has
become slightly darker but it has no negative effect on the color and gloss of coating film on the treated
wood surface. Moreover, wood after being preserved by rosin sizing - copper sulfate solutions could
improve the adhesion of coating film on the surface of treated wood. When the concentration of rosin
increases the adhesion tends to slight decrease, however, it does not affect the changes in color and gloss

of the coating film.

Keywords: Color change, adhesion, gloss, Styrax wood, rosin - copper sulfate.
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PDANH GIA CHAT LUONG NUOGC SONG NGHEN
PDOAN CHAY QUA TiNH HA TINH NAM 2021

TOM TAT

Bui Thi Thu' ", Duong Ptc Tuin?

Nham danh gia chat luong nuéc song Ngheén, nghién ctru duoc thuc hién tai 18 vi tri trén song Nghén doan
chéy qua tinh Ha Tinh vao thang 11 nam 2021. Két qua cho thay, da s6 cac thong s6 chat lwrong nudc song
Nghén déu nidm trong gi6i han cho phép ctia QCVN 08 - MT: 2015/BTNMT, mot s6 thong s6 TSS, COD,
BOD;, Fe vuot gi¢i han cho phép ctia QCVN 08 - MT: 2015/BTNMT tir 1,1 1an dén 3,4 1an. Nhin chung, chat
lwong nudc song & cac doan nghién cttu c6 sy bién dong & mirc xau - trung binh - kha; chi s6 chat luong
nudc (WQI) cia nude song Ngheén dao dong tir 40 - 87. Song Nghén doan chay qua thi xa Hong Linh c6 chat
lwong x4u - trung binh do chiu anh hudng ctia nguon nudc thai tir hoat dong san xuét cong nghiép. Diéu nay
cho thdy can c6 cac bién phap quan Iy va bao veé tot hon chat lwvong nuéc song Nghén doan chay qua tinh Ha

Tinh.

Tt khéa: Chat lrong nudc, chi sé chat hrong niréc, song Nghén, tinh Ha Tinh.

1. BAT VAN BE

Song Ngheén bat dau tir cong Trung Luong, nhap
véi song Rao Cai tai H6 Do, song dai 60 km, dién tich
luu vuc gan 556 km?, duoc hop luu boi song Gia va
nhiéu khe, suéi nhd. Song c6 nhiém vu cap nudc tudi
phuc vu san xuit nong nghiép, nuoi trong thiy san
va cap nudc sinh hoat cho nhan dan ndm trong luu
vuc (huyén Duc Tho, thi xa Hong Linh, huyén Can
Loc, huyén Loc Ha va mot s6 xa phia Bac huyéen
Thach Ha) dong thoi lam nhiém vu thoat 1 cho phan
lon dién tich dat nong nghiép va dan cu trong khu
vuc [1], [2]. Song, song Ngheén ciing 1a noi tiép nhan
mot s6 nguon thai khong qua xir Iy nhu: Nud6e thai
sinh hoat, nuoi trong thily san, chan nuoi, y té va ti
cac hoat dong cong nghiép, nong nghiép,.... Cac hoat
dong tu nhién nhu: L lut, can kiét vao mua kho, xam
nhap man tit bién dudi cac tac dong ctia bién doi khi
hau ciing tac dong dén chat luong nuoc song Nghén
[2], [3], [4]. Hién nay, chua c6 nghién ctru danh gia
day dua vé chat luong nuéc song Nghen, cac nguon 6
nhiém d6 vao song, phan loai chat lwong nudc song
Nghen cho cac muc dich sir dung khac nhau.

bé xac dinh duoc chat luong nudc song Nghén
trén dia ban tinh Ha Tinh va anh hudng ctia nguén
thai tr hoat dong san xuit cong nghiép téi moi
truong nuwéc mat, nghién ctru nay tap trung danh gia

! Truong Pai hoc Tai nguyén va Mbi truong Ha Noi
*Email: btthu. mt@hunre.edu.vn

2 Hoc vién cao hoc Trudong Dai hoc Tai nguyén va Moi
treong Ha Noi

chat luong nudc song va anh huéng cta mot so
nguon thai chinh dén chat luong nudc song Nghen
doan chay qua tinh Ha Tinh. Qua d6 gop phan cung
cap cac so liéu vé hién trang moi truong nudc mat
song Nghen lam co s& dé xuit mot so giai phap quan
ly va bao vé nguon nudc mit tai dia phuong.

2. BOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Déi teong va thoi gian nghién ctu

boi tuong nghién ctru 1a moi truong nudc mat
song Nghén chay doc tinh Ha Tinh. Nghién ctu
duoc thuc hién vao thang 11 nam 2021.

2.2. Phuong phap nghién ciru
2.2.1 Phuong phap ldy mau

Mau nudéc mat song Ngheén duoc 14y tir thuong
nguodn ¢ thi xa Hong Linh va chady qua cac huyén
Pc Tho, Can Loc, Loc Ha va Thach Ha. Lua chon 1
vi tri nén 1a vi tri & thuong nguédn, cac vi tri con lai
duoc 14y doc theo song Nghen tir thuwong nguon cho
dén ha luu, Iua chon cac vi tri gan hoac chiu tac dong
clia nguon thai cong nghiép tai thi xa Hong Linh. Vi
tri 1y mau nuéc song Ngheén duoc mo ta chi tiét &
bang 1.

Mau duoc 14y theo huong dan ctia TCVN 6663 -
1: 2011 (ISO 5667 - 1: 2006) [5]; TCVN 6663 - 6: 2008
(ISO 5667 - 6: 2005) [6]. Mau nuoc sau khi 1y duoc
bao quan theo TCVN 6663 - 3: 2008 (ISO 5667 - 3:
2003) [7] va van chuyén ngay vé phong thi nghiém
dé phan tich.
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Bang 1. Toa d6 vi tri 14y miu nudc mit song Nghén va nudc thai cé anh hueong dén chat luong song Nghén

doan qua tinh Ha Tinh
TT | Ky hiéu mau | Toa do | Dic diém vi tri ldy mau
Nuoc mat song Nghén
1 SN1 18°33’44.12"N | Truoc cong Tmng Luong, thi xa Héng Linh (Piém nén, diém
105°40°0.10"E | thuong nguodn cua song Ngheén)
2 SN2 13533 6{?32?}; Tai cong Trung Liong, thi xa Héng Linh
3 SN3 1353‘2 (:)))’(5)’?5;2"1; Céch cong Trung Luong khoang 250 m vé phia ha luu
4 SN4 11 (?5320,125395;},\1; Muong nudc thai phuong Trung Liong, thi xa Hong Linh
5 SN5 12(3) ;’i 01’(())?3(;""1; Tai cau Do Trai, xa Ptc Thinh, huyén Duc Tho
6 SNG 18°31’36.07"N | Tai phuong Nam Héng, cach diém x4 thai ctia cho Hong Linh
105°41’28.41"E | khoang 50 m vé phia ha luu
7 SN7 18°30°1.33"N | Doan giao gitta kénh Nha Leé v6i song Nghen tai xa Thuan
105°41’48.32"E | Loc
g SNS 18°30°8.64"N Dgan giao cong thai ctia cum cong nghiép Nam Hong, thi xa
105°42’11.06"E | Hong Linh
9 SN9 18°29'28.43"N | Poan gia}o v6i muong nudc cua cum cong nghiép Nam Hong,
105°43’11.42"E | thi xa Hong Linh
10 SN10 13?22’275?:1}'\1 B Doan giao gitta song Cho Vi va song Nghen
1 SN11 18°28'21.21" N | Doan phia thuong nguén nha may nudc Ha Vang, huyén Can
105°45°29.03" E | Loc, cach nha may nuéc khoang 100 m.
12 SN12 18°27°25.80" N Song Nghen tai cau Ngheén, thi tran Nghén, huyén Can Loc
105°46'27.03" E ' P ’ ' i
13 SN13 18°26’17.67" N Sa}l nga ba hop lvu gitta song Nghen v6i song Gia (thon
105°48'21.81" E | Hong Ha, xa Tién Loc, huyén Can Loc)
1 SN14 18°24’55.77" N | Doan qua nha may nudc Thach Son, xa Thach Son, huyén
105°50°50.44" E | Thach Ha
15 SN15 1352;5’;22: 1; Phia thuong nguon cong Do Diém, cach cong 200 m
16 SN16 11(?502; 1,5515'%35;”1\123 Phia ha nguén cong Do Diém, cach cong 200 m
17 SN17 11(?502533,5105(?5':”1\12: Poan qua cau Ho b9, huyén Loc Ha
13 SN18 18°24°0.84" N | Diém cudi song Nghen trudc khi giao song Rao Cai, doan qua
105°54°2.91"E | xa HO Do, huyén Loc Ha
Nuoc thai cum cong nghiép lang nghé Trung Lirong
19 NT1.1 18°33'44.61" N | Cong ty TNHH Trung Nam, phuong Trung Lwong, thi xa
105°41°4.99" E | Hong Linh
20 NT1.2 18°33'35.06"N | Cong ty TNHH Nui Hong, phuong Trung Luong, thi xa Hong
105°41’2.95"E | Linh
NT1.3 18°33’54.12"N | Doanh nghiép tu nhan Tuin Yén, phuong Trung Luong, thi
21 105°40’39.65"E | xa Hong Linh
Nuoc thdi cum cong nghiép Nam Hong
22 | NT21 18°30'43.72" N | Cong ty VinaTex Hong Linh, phuong Nam Héng, thi xa Hong
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TT | Ky hiéu mau Toa do bic diém vi tri ldy mau
105°42°40.57" E | Linh

93 NT2.2 18°30°43.65"N CQng ty C6 phan Hung Thinh, phuong Nam Héng, thi xa
105°43’5.64"E | Hong Linh

o4 NT2.3 18°30°24.68"N | Cong ty TNHH Chau Son, phuong Nam Hong, thi xa Hong
105°43’32.12"E | Linh

222, Phuong phdp phin tich tai phong thi
nghiém

Cac thong s6 moi truong nudc mat: pH, DO,
nhiét do, do duc, TSS, BOD;, COD, amoni (NH,"),
nitrat (NO;), phot phat (PO,*), Coliform, clorua
(Cl), Cu, Pb, Fe duoc xac dinh theo cac phuong
phap duoc quy dinh trong Thong tw 10/2021/TT -
BTNMT ngay 30 thang 6 nam 2021 cia Bo Tai
nguyén va Méi truong [8].

1—"[ WQIu] n [ﬁ WQ[mj

22.3 Phuong phdp dinh gid chat lrong nudc
thong qua chi so WQI

banh gia chat luong nuéc thong qua viéc tinh
toan chi s6 chat luong nuéc (VN_WQI) theo huéng
dan cta Quyét dinh s6 1460/QD - TCMT ngay 12
thang 11 nam 2019 cta Téng cuc Moi trueong [9].

Tinh toan WQI duoc ap dung theo cong thirc
sau:

1/m

WQ1: WQIIX[i—l

100 100

Trong d6: WQI; 1a két qua tinh toan doi voi
thong s6 nhom I (pH); WQI}; 1a két qua tinh toan doi
voi cac thong s6 nhom II (Aldrin, BHC, Dieldrin,
DDT, (p,p-DDT, p,p-DDD, p,p-DDE), Heptachlor,
Heptachlorepoxide); WQIy; 1a két qua tinh toan doi
voi cac thong s6 nhom III (As, Cd, Pb, Cr®, Cu, Zn,
Hg); WQI,y 1a két qua tinh toan déi véi cac thong so
nhom IV (DO, BOD,, COD, TOC, N - NH,, N - NO,,
N - NO,, P - PO,); WQIy 1a két qua tinh toan doi voi
thong s6 nhom V (Coliform, E. col).

2.2.4. Phuong phdp xit Iy s0 liéu va ddnh gid két
qua

Két qua phan tich chat luong nuéc mat duoc doi
chiéu voi QCVN 08 - MT: 2015/BTNMT [10]. Két
qua phan tich nudc thai san xuat duoc doi chiéu voi
QCVN 40: 2011/BTNMT [11].

S6 lieu nghién ctru duoc xir ly bang phan mém
Excel. S6 liéu thong ké bang phan tich phuong sai
(ANOVA), kiém tra d¢ sai khac nhé nhat c6 y nghia
voi a = 0,05. Phan tich tuong quan bang phan mém
Origin 8.5.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thong ke mét s8 co sé san xudt cong nghiép
c6 anh hudng dén chat lugng nudc song Nghén trén
dia ban tinh Ha Tinh

Hién nay, trén luu vuec song Nghén c6 mot s
cum cong nghiép, lang nghé nhu: Cum tiéu thi cong
nghiép va lang nghé Thai Yén, cum thuong mai xa
Thach Long, Nha may dong lanh Do Diém, Nha may

100

| & | 172
x |:;Z woli,, Xl_z WQIV:|
i=1 i=1

phan bon Thach Son va cac cum cong nghiép: Lang
nghé Trung Luwong, Nam Héng, Cong Khanh, Ha
Vang.

Tuy nhién, qua khao sat thuc té s6 luong cac
cum coéng nghiép va nha may co6 phat sinh nuéc thai
ra song Ngheén 1a rat it. Chi c6 cum cong nghiép lang
nghé Trung Luwong, thi xa Héng Linh; cum cong
nghiép Nam Hong, thi xa Hong Linh phat sinh nuéc
thai tai thoi diém nghién ctu.

Nguon nudc thai tir cum cong nghiép lang nghé
Trung Luong tai phuong Trung Luong, thi xa Hong
Linh nam trong ving cé dia hinh bang phang thuoc
viung déng bang ven song. Cach kénh truc song
Nghén doan qua phuong Trung Lwong 1 km.

Hién tai cum c6 7 co sé san xuat kinh doanh
dang hoat dong, bao gém: Cong ty TNHH Trung
Nam (NT1.1) san xudt tdm lop fibro xi mang; Cong ty
TNHH Nui Hong (NT1.2); Doanh nghiép tu nhan
Tuan Yén (NT1.3) san xuat thép; Doanh nghiép Le
Cuong — co sé rén; Doanh nghiép Quéc Anh — ché
tac da lam ling mo; Cong ty TNHH Loc Lan - san
xuat ton sat; Cong ty C6 phan Liém Hién — mua ban,
stta chtta 0 t0. Trong do, Cong ty TNHH Trung Nam
la co s& phat sinh nudc thai 16n nhat voi luu luong
khoang 38 m?/ngay dem, tuwong duong 13.870
m?/nam [2].

- Cum cong nghiép Nam Héng tai phuong Nam
Hoéng, thi xa Hong Linh, cach kénh truc song Nghén
doan qua phuong Nam Héng khoang 0,9 km, thuoc
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vung dong bing ven song, cé dia hinh bang phéang.
Hién tai trong Cum dang c6é 4 co sé san xuat kinh
doanh gdém: Nha may soi ctia Cong ty VinaTex Hong
Linh (NT2.1) (c6 khoang 400 cong nhan), co s& san
xuat ludi thép gai ctia Cong ty c6 phan Hung Thinh
(NT2.2) (c6 khang 50 cong nhan), co s& san xuat go
ép — Lam Hong (c6 khoang 70 cong nhan), Cong ty
TNHH Chau Son (NT2.3) (c6 khoang 30 cong nhan)
- san xuat gidy vé sinh. Trong d6, Cong ty VinaTex
Hoéng Linh 14 co s& phat sinh nuoc thai lon nhat voi
luu luong woc tinh khoang 59,4 m®/ngay dém, tuong
duong 21.680 m®/nam. Hién chua c6 hé thong xt ly
nudc thai chung cho toan bo cum cong nghiép [2].

3.2. Hién trang moéi truong nuwéc mit séng
Nghén doan chay qua tinh Ha Tinh

321 Két qua phan tich chat lrong nuoc song
Ngheén nam 2021

Khao sat thuc t€, hién nay nuoc song Ngheén
doan chay qua tinh Ha Tinh duwoc st dung cht yéu
cho muc dich tuéi tiéu, phuc vu cho hoat dong trong
trot hoa mau ctia nguoi dan hai bén bo song. Vi vay,
viéc xac dinh gia tri ctia mot s6 thong s6 nudc mat
song Ngheén doan chay qua tinh Ha Tinh duoc so
sanh véi cot B1 (dung cho muc dich tuoi tiéu, thay
loi) ctia QCVN 08 - MT: 2015/BTNMT [10]. Két qua
duoc thé hién ¢ bang 2.

Bang 2. Két qua phan tich chat luong nudc song Nghén doan qua tinh Ha Tinh
Téng )
Ki | Nhiét pH DO | TSS | COD |BOD, | NH,” | PO, NO, Cl- Fe Pb dau Cg\zz;())gn
TT | hi¢u | do (mg | (mg | (mg | (mg/ |(mgN/| (mgP | (mgN |(mg/| (mg | (mg/ | mo /100m
mau | (°C) /LD | /L) | /D) D) L) /1) /1) L | /D D) (mg/ D
L)
1 | SN1 | 25,7 | 6,1 5,4 26 24 10 0,15 0,08 0,82 18 | 0,552 | 0,004 | <0,3 110
2 | SN2 | 260 | 74 5,6 61 42 14 0,30 0,26 0,63 18 | 2,823 | 0,010 0,4 700
3 | SN3 | 264 | 7,5 5,9 62 43 15 0,29 0,32 0,61 19 | 2,953 | 0,016 0,5 340
4 | SN4 | 263 | 7,3 5,7 65 47 18 0,32 0,30 0,62 21 | 2,700 | 0,014 0,4 320
5 | SN5 | 264 | 7,2 5,8 27 26 12 0,18 0,07 0,73 17 | 0,532 | 0,007 | <0,3 130
6 | SN6 | 27,0 | 7,2 5,8 64 48 17 0,34 0,21 0,72 25 | 2,722 | 0,009 0,7 330
7 | SN7 | 281 | 75 5,3 27 49 15 0,36 0,24 0,87 16 | 1,324 | 0,003 0,6 700
8 | SN8 | 278 | 7,2 5,8 130 72 51 1,90 0,48 1,24 15 | 3,125 | 0,015 0,9 600
9 | SN9 | 27,1 | 6,8 6,0 48 50 16 0,60 0,15 0,70 8 0,894 | 0,02 0,7 830
10 |SN10 | 28,3 | 7,5 6,0 41 44 17 0,60 0,18 0,12 12 | 0,733 | 0,02 0,7 350
11 |SN11 | 282 | 7,6 5,8 74 48 23 0,30 0,08 1,03 22 | 1,324 | 0,006 | <0,3 240
12 |SN12 | 27,1 | 6,8 6,7 36 26 18 0,25 0,05 0,39 12 | 0,438 | 0,002 | <0,3 1.500
13 |SN13 | 30,1 | 7,5 6,0 23 35 11 0,16 0,03 0,89 11 | 0,372 | 0,009 | <0,3 1.200
14 |SN14 | 26,8 | 7,2 5,7 25 24 22 0,60 0,08 0,88 17 | 0,583 | 0,003 | <0,3 110
15 |SN15 | 28,0 | 7,3 5,3 27 49 15 0,29 0,07 1,10 16 | 0,843 | 0,003 | <0,3 700
16 |SN16 | 274 | 7,6 5,9 62 62 25 0,42 0,22 0,64 43 | 0,832 | 0,002 0,7 600
17 |SN17 | 27,3 | 6,9 5,7 63 64 23 0,36 0,30 0,75 58 | 0,453 | 0,003 0,8 450
18 |SN18 | 26,9 | 7,2 6,1 65 60 21 0,32 0,19 0,78 62 | 0,408 | 0,008 0,8 300
QCVN 08 -
MT: 55-9 >4 50 30 15 0,9 0,3 10 350 1,5 0,05 1 7.500
2015/BTN ’ ’ ’ ’ ’
MT (B1)

Bang 2 cho thay, tai nhiéu vi tri 14y mau c6 cac
thong s6 dat giéi han cho phép ciia QCVN 08 - MT:
2015/BTNMT [10], nhu: pH, DO, NH,*, NOJ, CI,
Coliform, téng dau mo mot s6 kim loai nang nhu Pb.
Ham luong oxi hoa tan trong nuwéc (DO) dao dong tir
5,3 mg/L - 6,7 mg/L tai 18 vi tri. Nong do NH,* dao
dong tr 0,15 mgN/L - 1,90 mgN/L; néng do PO,*
dao dong tir 0,03 mgP/L - 0,48 mgP/L; néng do CI
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dao dong tir 8 mg/L - 62 mg/L. S6 luong Coliform
dao dong tir 110 MPN/100 mL - 1.500 MPN/100 mL.

Béang 2 cho thay, chat ran lo litng (TSS) trong
nuoc song Ngheén doan trén dia ban tinh Ha Tinh dao
dong trong khoang 23 mg/L - 130 mg/L. Tai mot so
vi tri, ham lwong TSS vuot giéi han cho phép cua
QCVN 08 - MT: 2015/BTNMT [10] tr 1,2 1an - 2,6
1an, tai cac vi tri SN2 — SN4, SN6, SN8, SN11, SN16 -
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SN18 day la cac vi tri song Nghén chay qua thi xa
Héng Linh, huyén DPuc Tho, huyén Can Loc va
huyén Loc Ha. Nguyén nhan ham lwong TSS tang do
cac mau nudc song & day tiép nhan cac nguodn nudc
thai tir Cong ty TNHH Trung Nam san xudt fibro xi
mang, Doanh nghiép Qudoc Anh - ché tac d4 lam ling
mo, Cong ty TNHH Nui Hong... va ving ha luu song
Nghén gan ctra bién ham lwong TSS ciing ting lén
dang ké.

|
ittt

Hinh 1. Biéu d6 thé hién két qua phan tich gia tri
COD, BOD;nuéc séng Nghen

Hinh 1 cho thay: Gia tri COD dao dong tir 24
mg/L - 72 mg/L. C6 4/18 vi tri gia tri COD trong
nudc song Nghén doan trén dia ban tinh Ha Tinh
nam trong giéi han cho phép ctia QCVN 08 - MT:
2015/BTNMT [10]. Mot s6 vi tri, gia tri COD vuot
gioi han cho phép tir 1,2 1an - 2,4 1an & da s6 céc vi tri
lay mau nhu: SN2 - SN4, SN6 - SN11, SN13, SN15 -
SN18. Gia tri BOD; trong nudc song Nghen doan
trén dia ban tinh Ha Tinh dao dong tir 10 mg/L - 51
mg/L. Gia tri BOD; vuot gi6i han cho phép tir 1,1 14n
- 3,4 1an tai cac vi tri SN4, SN6, SN8 - SN12, SN14,
SN16 - SN18. Gia tri COD, BOD; cao tai cac vi tri nay
ngoai viéc tiép nhan nudc thai cta cac cong ty, nha
may néu trén, doan song qua huyén Can Loc con tiép
nhian nuéc thai sinh hoat tir chg Nghén nén gia tri
COD, BOD; tang cao tai cac vi tri SN11, SN12. Doan
song chay qua huyén Thach Ha va huyén Loc Ha
ciing tiép nhan mot luong 16n nudc thai sinh hoat va
nuoc thai ctia hoat dong nuoi trong thiy san cta
vung cira séng, nén gia tri COD, BOD; tai cac vi tri
SN16, SN17, SN18 ciing tang so voi cac vi tri khac.

Trong so6 cac kim loai Cu, Pb, Fe trong nudc
song Ngheén doan trén dia ban tinh Ha Tinh, kim loai
Cu, Pb c6 ham luong thap, khong vuot giéi han cho
phép cia QCVN 08 - MT: 2015/BTNMT [10] & hau
hét cac vi tri quan trac. Ham luong Fe kha cao so voi
cac kim loai khac, ham luong Fe trong nudc séng

Nghen dao dong trong khoang 0,372 mg/L - 3,125
mg/L. Mot so vi tri vuot qua gioi han cho phép cta
QCVN 08 - MT: 2015/BTNMT [10] nhu SN2 - SN4,
SN6, SN8 day 1a cac vi tri thuoc thi xa Hong Linh,
khu vuc tap trung cac co s& san xuit nhu: Doanh
nghiép tu nhan Tu4n Yén - san xuat thép, Cong ty C6
phan Hung Thinh — san xuat luoi thép gai trén dia ban
thi xa Hong Linh. Diéu nay cho thdy nhiéu kha ning
nuoc thai clia cac nha may san xuat thép tai thi xa
Héng Linh c6 anh huéng dén chat luong nudc mat
tai khu vyce, trong d6 lam tang ham luong Fe trong
cac mau nudc mat.

3.2.2. Pdnh gi4 chat hrong nudce mat song Nghen
doan qua tinh Ha Tinh theo chi sé chat luong nurdc
(VN_WQD

Hinh 2 thé hién gia tri WQI tai cac diém quan
trac, két qua cho thdy, gia tri WQI tai thoi diém lay
mau dao dong khoang tir 40 - 87. Gia tri WQI tai vi tri
SN1, SN5, SN11, SN12, SN13, SN14, SN15 lan luot
bang 87, 87, 77, 87, 87, 84, 82 chat luong nudc tuong
tng mau xanh. Tai SN2, SN3, SN4, SN6, SN7, SN9,
SN10, SN16, SN17, SN18 gia tri WQI lan luot 1a 65,
63, 59, 57, 56, 65, 64, 54, 57, 57 tai céc vi tri nay chat
luong nudc séng tuong Ung véi mau vang. Con tai vi
tri SN8, gia tri WQI bang 40, chat luong nudc tai hai
vi tri ndy tuong tng voi mau da cam.

S6 mau c6 mau biéu dién mau xanh 14 cay la
7/18 mau, chiém 38,89% téng s6 mau nudc mat. S6
mau c6 mau biéu dién mau vang 1a 10/18 mau,
chiém 55,55% téng s6 mau nudc mat. S6 mau c6 mau
biéu dién mau da cam 1a 1/18 mau, chiém 5,56% so
voi tong s6 mau nudc mat.

| BAN DO PHAN VNG CHAT LUONG NUO'C SONG NGHEN |
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Hinh 2. Ban d6 phan ving chat luong nuéc
song Ngheén doan qua tinh Ha Tinh
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Hinh 2 cho théy, phia thuong nguén song Ngheén
doan dau tinh Ha Tinh truéc cong Trung Luong
(SN1), doan tir thuong nguén nha may nudc Ha Vang
dén thuong nguén cong Do Piém (SN11 - SN15)
chat luong nuéc con twong doi tot, biéu dién bang
mau xanh 1a cay, nudc song cé thé st dung cho muc
dich cap nudc sinh hoat nhung can cac bién phap xit
1y phu hop. Song Ngheén doan chdy qua thi xa Hong
Linh dén huyén buic Tho va huyén Can Loc, tiép
nhan nhiéu nguén nudc thai cong nghiép, nuoc thai
sinh hoat nén chat luong nuéc song Ngheén suy giam,
dac biét doi voi cac vi tri sau cong thai cac cum cong
nghiép (SN8), chat luong nudc song Ngheén chi st
dung duoc cho muc dich giao thong thiy. Cac doan
con lai chat luong nuéc song Ngheén phu hop cho
muc dich tuéi tieu. Tai diém cudi song Nghen chay
trén dia ban tinh Ha Tinh khong tiép nhan cac nguén
thai, chat luong nudc tuong doéi duoc cai thién, nuoc
song c6 thé stt dung cho muc dich cdp nuéc sinh
hoat nhung can cac bién phap xtt Iy phu hop.

Két qua danh gia chat luong nudc song Nghén
doan chay qua tinh Ha Tinh nam 2021 khong c6 su
thay do6i nhiéu so voi két qua cta Ban quéan ly du an
Pau te xay dung cong trinh dan dung va Cong
nghiép tinh Ha Tinh (2018) va S& Tai nguyén va Moi
truong Ha Tinh (2016) [2], [12], tuy nhién m&c d6 6
nhiém céac hop chat hitu co va cac chat dinh duong
c6 xu hudng tang lén & khu vuc trung luu va ha luu
song Nghen. Song Ngheén doan chay qua thi xa Hong
Linh dén huyén buc Tho va huyén Can Loc, tiép
nhan nhiéu ngudn nuoc thai cong nghiép, nudc thai
sinh hoat va nudc thai ctia hoat dong nuoi trong thiy
san nén nudc song c6 mic do suy giam hon so voi
cac khu vuc khac.

3.3. Danh gia 4nh hudng ctia ngudn thai san xuat
cong nghiép dén chat lugng nuéc song Ngheén

Dé danh gia muc do tac dong ctia cac nguodn thai
dén chat luong nuoc song Nghen, tién hanh xac dinh
twong quan tuyén tinh gitra cac cdp thong so hitu co
va chat dinh duong cta chung. Trong qua trinh
nghién ctu, ké thira s6 liéu quan trac nuwéc mat song
Ngheén tir nam 2017 dén nam 2019 tai mot so vi tri, s6
lieu tién hanh quan trac va danh gia twong quan theo
dot tai cac vi tri khac nhau, tng voi méi nguon thai
sé lwa chon mot vi tri nuwdc mat gan nhat dé danh gia
[2]. Tién hanh danh gia twong quan theo gia tri r.
Céc thong s6 6 nhiém c6 tuong quan v6i nhau khi r >
0,5. Sau d6 st dung phuong phap ANOVA dé danh
gia timg cdp thong s6 c6 r > 0,5, phan mém thong ke
sé cho ra gia tri p. Néu p < 0,01 nghia la mic twong
quan rat chat ché (y nghia do tin cay > 99%), p < 0,05
(v nghia do tin cay > 95%) c6 twong quan véi nhau.

- Twrong quan giita nuoc thiai cum cong nghiép
Trung Luong va song Nghén: Vi tri nuéc mat duoc
lra chon 1a mau SN2 - nudc mit tai cong Trung
Luong.

Theo két qua quan tric, cac thong s6 nudc thai
cum coéng nghiép Trung Luwong va cum céng nghiép
Nam Héng déu thoa man yéu cau cot A cta QCVN
40: 2011/BTNMT [11]. Tuy vay, cac tac nhan 6
nhiém tit nwdc thai cum cong nghiép van co thé dong
gop vao lam tang nong do tAc nhan 6 nhiém song
Nghén (nguén tiép nhan nuoéc thai). Do nudéc mat
song Ngheén c6 cac thong s6 BOD,, COD, NH,*,
PO vuot qua gioi han cia QCVN 08 - MT:
2015/BTNMT [10] tai mot s6 vi tri quan trac nén cé
kha nang 6 nhiém httu co va chat dinh duong. Trong
nghién ctu chi tién hanh phan tich twong quan gitra
cac thong s6 BOD;, COD, NH/*, PO*.

Bang 3. Tuong quan gitta cac thong so thai cum cong nghiép Trung Luong va nudc song Nghén
Thong s6 | BOD,_T | BOD; coD_T COD NH, T NH,* PO T PO 2
BOD,_T 1
BOD, 0,75" 1
COD_T 0,98 0,62* 1
COD 0,90 0,95 0,82
NH,*T -0,90 -0,49 -0,95 -0,62 1
NH, 0,40 0,32 0,55* -0,01 0,75 1
PO T 0,98 0,80 0,97 0,92 -0,82 0,31 1
PO > -0,98 -0,64 -1,00 -0,82 0,92" -0,50 -0,97 1

Céc chir cdi T bén canh céc thong so Ia ky hiéu thong so nudc thai. * hé sé tuong quan ung voi p<0,05; **

hé s6 tuong quan ung voi p<0,01.
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Bang 3 cho thay: Twong quan giita COD, NH/,
PO* trong nudc thai cum coéng nghiép voi COD,
NH,, PO, nuéc séng tng voi r = 0,55 - 0,92 (p<0,05)
cho thdy, cac chat 6 nhiém hitu COD, NH,*, PO,* da
g6p phan lam tang muc 6 nhiém hitu co va chat dinh
dudng trong nudc séng. Tuwong quan gitta BOD;,
COD trong nuoc thai cum céng nghiép Trung Luong

voi BOD;, COD nudce song tng voir = 0,75-0,90 (p <
0,01) cho thay, gia tri BOD:, COD ciing gop phan
lam tang gia tri BOD;, COD ctia song Nghen.

- Twrong quan giita nuoc thdai cum cong nghiép
Nam Hong va nuoc mat song Nghén: Vi tri nuéc mat
duoc lua chon 1a mau SN6 - nuwoc mat tai phuong
Nam Hoéng, thi xa Hong Linh.

Bang 4. Tuong quan giira cac thong s6 thai cum cong nghiép Nam Hong va nudc song Nghén

Thongss | BOD, T | BOD;, | CODT | COD | NH, T | NH, | POST | PO}
BOD, T 1

BOD, 0,65 1

COD_T 0,96 0,40 1

COD 0,82 0,97 0,58" 1

NH,"_ T 0,95 0,42 1,00 0,60" 1

NH,* 0,98 0,75 0,90 0,85 10,90 1

PO T 0,97 0,52 0,98 0,71" 0,98 0,94 1

PO 0,08 0,72 0,35 0,52 0,31 0,08 0,25 1

Céc chir cdi T bén canh cdc thong so'Ia ky hiéu thong sé nudc thai. * hé so tiwong quan umng vor p<0,05; **

hé s tuong quan ung voi p<0,01.

Bang 4 cho thay: Tuong quan giita thong so
COD, NH/, PO,* ctia nu6c thai cum cong nghiép
Nam Hong, thi xa Hong Linh v6i COD, NH,*, PO,*
clia nudc séng tng voir = 0,58 - 0,71 (p < 0,05). Nhu
vay, mttc 6 nhiém cac chat hiru co va chat dinh
duong trong nudc thai cum cong nghiép Nam Hong,
thi xa Hong Linh da lam ting mttc 6 nhiém hitu co va
chat dinh duong nudc song Ngheén. Tuong quan giira
thong s6 BOD; nuoc thai va COD nuéc song tmg voi
r = 0,82 (p < 0,01). Chirng t6 rang thong s6 BOD.
cling gop phan lam ting mttc 6 nhiém hiru co lén
song Nghen.

4. KET LUAN

banh gia chat luong nuéc song Nghén doan
chay qua tinh Ha Tinh nam 2021 cho thdy, da s6 cac
thong s6 DO, N - NO,, NH,*, PO,?, CI, cac kim loai
Cu, Pb, Coliform nam trong gioi han cho phép; thong
s6 TSS vuot giéi han cho phép ctia QCVN 08 - MT:
2015/BTNMT tir 1,2 lan - 2,6 lan; gia tri COD, BOD,
vuot gioi han cho phép cia QCVN 08 - MT:
2015/BTNMT lan luot tir 1,2 1an - 2,4 1an va 1,1 lan -
3,4 lan tai mot s6 vi tri nhu: SN2 - SN4, SN6, SN8,
SN11, SN16-18. Day la nhitng doan nudc song Ngheén
chiu anh hudng ctia nhiéu ngudn thai: Nudc thai
coéng nghiép, nudc thai sinh hoat do thi, tir hai bén bo
song do vao.
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Gia tri WQI ctia nuwéc song Ngheén trén dia ban
tinh Ha Tinh dao dong tir 40 - 87, chat lwong nudc
song twong ung & cac muc: Xau - trung binh - tot.
Doan song qua vi tri SN8 c6 gia tri WQI = 40 tuong
tmg chat luong nudc xau, nudce song stt dung cho giao
thong thay va cac muc dich twong dwong khac; vi tri
SN2 - 4, SN6, SN7, SN9, SN10, SN16 - SN18 c6 gia tri
WQI = 56 - 65 tuong tmg véi chat luong trung binh,
nudc séng st dung cho muc dich tuéi tiéu va cac muc
dich tuong duong khac; cac vi tri SN1, SN5, SN11 -
SN15 c¢6 gia tri WQI = 77 - 87 twong tmg voi chat luong
tot, nuoc song st dung cho muc dich cip nuodc sinh
hoat nhung can céc bién phap xt ly pht hop.

banh gia duoc anh hudng ctia nguon thai tir hoat
dong san xuat cong nghiép dén chat luong nudc
song Ngheén thong qua viéc danh gid twong quan
gitta cac thong so trong nudc thai va nuéc mat song
Nghén cho thay, cac chat 6 nhiém hitu co BOD,,
COD, NH, va PO/ tir nuoc thai san xudt cong
nghiép da gop phan lam ting muc 6 nhiém hiru co va
chat dinh duong trong nudc song.
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ASSESSMENT OF WATER QUALITY OF NGHEN RIVER THAT THROUGH HA TINH PROVINCE IN 2021

Bui Thi Thu, Duong Duc Tuan

Summary

In order to assess the quality of Nghen river water, the study was conducted at 18 locations on the Nghen
river that flows through Ha Tinh province in November, 2021. The results show that, water quality
parameters of Nghen river surface water are within the permissible limits of QCVN 08 - MT: 2015/BTNMT.
Some parameters such as TSS, COD, BOD,, Fe exceed the permissible limits of QCVN 08 - MT:
2015/BTNMT from 1.1 times to 3.4 times. In general, the water quality in the study area was varied from
bad, medium and good. The water quality index (WQI) ranges from 40 to 87. A part of Nghen river that
runthrough Hong Linh town has bad from medium quality, it is affected by wastewater from industrial
production activities. This indicates that better management and protection of Nghen river that flows

through Ha Tinh province.

Keywords: Water quality, water quality index (WQI), Nghen river, Ha Tinh province.
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NGHIEN CUU TAO VAC XIN VO HOAT PHONG BENH
HOAI TU THAN KINH TREN CA MU (Epinephelus sp.)
QUY MO PHONG THIi NGHIEM

Man Héng Phuéc! % *, Pham Thi Tam?, Pong Vin Quyén!, Vii Thi Bich Huyén?, L& Minh Hai*

TOM TAT

Bénh hoai tir than kinh 1a bénh cép tinh, gay chét hang loat cA mu & giai doan 4u tring va ca bot. Bai bao
trinh bay két qua nghién cttu tao vic xin bat hoat phong bénh hoai tir than kinh cho c4 mud nuéi & quy mo
phong thi nghiém. Ching vi raut gay bénh hoai tir than kinh TB05 duoc phan lap tir tinh Thai Binh
c6 doc lyc 1a TCID,, = 10%¥va LD, = 10" duoc lua chon lam chiing nghién citu ché tao vic xin. Vi rat
duoc bat hoat bang beta - propiolactone 0,1% va phéi hop véi hydroxit nhém dé tao vac xin. Bang phuong
phap ngam, vic xin an toan déi véi ca mu tir giai doan 4u trung dén ca bot, ty 1& bao ho voi cac liéu cong
cuong doc 0,2 x TCIDs,, 0,5 x TCID, va 1 x TCID,, dat trén 75%. Két qué ctia nghién ctru lam tién dé cho
viéc san xudt vac xin phong ngtra bénh hoai tir than kinh cho ca mu, gitp phat trién bén virng nghé nudi ca

mu tai Viét Nam.

Tt khoéa: Vac xin, vi rit gdy bénh hoai tir than kinh, cong cuong doc, bo ho, cd mu.

1. BAT VAN BE

Bénh hoai tr than kinh (viral nervous necrosis
disease - VNN) 1a mét bénh cép tinh va ciing 1a mot
trong nhitng nguyén nhan chinh gy ra thiét hai 1on
vé kinh té trong nghé nuoi ca bién va nuoi trong thiy
san cong nghiép. Tac nhan VNN 1a vi rut thudc giong
Betanodavirus, ho Nodaviridae [12], [8], [4], [11],
[9], [1]. Dé phong bénh do vi rut gy ra thi vic xin la
bién phap hitu hiéu. Cho dén nay, nhiéu loai vic xin
phong VNN d4 duoc nghién citu va thit nghiém. Mot
s6 loai vac xin phong VNN da dugc phat trién nhu
vac xin bat hoat, vac xin tai t6 hop, cac loai vac xin
nay da mang lai hiéu qua nhat dinh [3]. Vac xin téi t6
hop duogc st dung trén nhiéu loai c4 khac nhau, nhu
ca mu bay dai (Epinephelus septemfasciatus) [15], ca
mu lung gu (Cromileptes altivelis) [6], ca mu dom
cam (Epinephelus coioides) [2] va ca chém chau A
(Lates calcarifer) [18)]. Két qua cho thay, vic xin tao
ra khang thé dac hiéu va c6 ty 1é bao ho dao dong tir
67% dén 82% & cé truong thanh. Tuy nhién, véc xin tai
t6 hop ciing con nhimg han ché nhat dinh nhu gia
thanh cao, hiéu qua bao ho thap [7], [14], [16].

Hién nay, mot so loai vac xin bat hoat phong
bénh VNN da duoc phat trién nhu vac xin bat hoat

' vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam

% Vién Pai hoc Mé Ha Noi

* Email: manphuoc@gmail.com

3 Truong Pai hoc Su pham Ha Noi

4 Truong Dai hoc Vinh

phong bénh hoai t&t than kinh cho c4 mu lung gu, ca
mu dom cam [5], cA ma dom do (RGNNV), ca mu
bay dai [17] va ca mu ciAm thach nau (Epinephelus
fuscoguttatus) [10]. Hiéu qua bao ho ctia cac loai vac
xin nay dao dong tir 86% dén 100%. Mac du vac xin
bat hoat dic hiéu va hiéu qua hon so véi vac xin tai té
hop trong phong chéng VNN, nhung su da dang cta
cac chung vi rut gay bénh VNN doi hoi phai nghién
ctru Iua chon tao vic xin tir chinh cac ching vi rut
thuc dia c6 do tuong dong khang nguyén cao voi cac
ching vi rut gay bénh tai moéi nuéc hay moéi khu vuec.
Nghién ctru nay trinh bay két qua tao vac xin vo hoat
phong bénh hoai t& than kinh trén cd mu
(Epinephelus sp.) tir chung thuc dia cia Viet Nam &
quy mé phong thi nghiém.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

- Chuing vi rut gay bénh hoai tir than kinh
TBO05 duoc phan lap tir mé mat va nao ciia ca mu
nghi mac bénh tai Cén Vanh, Thai Binh, luwu tri -
80°C tai Khoa Cong nghé sinh hoc, Vién Dai hoc M&
Ha Noi.

- Ca thi nghiém: cA mu giong (Epinephelus
coioides) (1,5 cm) duoc cung cap boi Trung tam
Quoc gia Giong hai san mién Bac, Xuan Dan, Cat Ba,
Hai Phong. Ca duoc kiém tra khong nhiém vi rut gay
bénh hoai tr than kinh bang phan tmg RT - PCR va
nudi trong bé xi mang.
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2.2. Phuong phap nghién ciru
2.2.1. Phuong phdp nuoéi cay vi rit

Vi rat TB05 duwoc nudi bang té bao GS01 (Pai
hoc Wageningen, Ha Lan). Trudc khi st dung, t€ bao
duoc hoat héa trong chai nuéi cdy véi moi truong
Leibovitz’s L - 15 ¢6 b sung 10% huyét thanh bao
thai bé (Fetal Calf Serum - FCS, Sigma). Té bao duoc
nudi trong ta am & nhiét do 27°C, 5% CO, trong 2
ngay dé dat mat do 10° té bao/ml. Sau d6 lay nhiém
voi ching TBO05. Theo déi hiéu tng huy hoai té bao
(Cytopathic Effect - CPE) moéi ngay. Khi CPE dat
khoang 90% - 95% tién hanh thu dich vi rut khéi chai
nudi cay roi ly tam thu dich néi c6 chira vi rat.

222 Chuin dp vi nit TCIDy, (Tissue Culture
Infective Dose, 50%)

Chuan @9 vi rat duoc thuc hién trén dia nhua 96
giéng nuodi t€ bao GSO01. Dich vi rut duoc pha loang
theo hé s6 10 trong dung dich mudi can bang Hanks
(Hank’s Balanced Salt Solution - HBSS). Vi rut duoc
hap phu vao té bao trong 2 gid. Tiép tuc nuoi té bao
bang Leibovitz's L - 15 c6 10% FCS. Quan sat CPE
trong vong 5 ngay dé xac dinh TCIDs, theo phuong
phap cia Reed va Muench (1938) [13].

g TCID ;= 1gA+ x11gf

g TCIDs;= 1gA+ x21gf

Trong do: f1a hé so pha loang

50-Al 50-B1
xl=
Al-B1 Al-B1

A: @0 pha loang voi ty 1é can trén cé bénh tich,
Al: ty 1é can trén co6 bénh tich.

B: d6 pha loang vdi ty 1é can dudi c6 bénh tich,
B1: ty Ié can dudi c6 bénh tich.

2.2.3. Phuong phap gy bat hoat vi rit

boi voi vac xin vo hoat, viéc lua chon hoéa chat
lam chét mam bénh nhung van duy tri tinh sinh mién
dich dong vai tro quyét dinh cho tinh toan ven cta
khang nguyeén ciing nhu do an toan ctia vac xin. Trong
nghién ctru ndy, NNV duoc bat hoat bang 3 héa chat:

+ Bat hoat bang formalin (formaldehyde 35%):
formalin duoc bé sung vao dich vi rut dé dat nong do
0,1% va 0,2%. Hoén hop duoc u & 37°C/24 gio.
Formalin duoc loai khéi dich bat hoat bang cach
trung hoa véi PBS trong 12 gio.

+ Bat hoat bang Binary ethylenimine (BEI): BEI
0,1M b6 sung vao dich vi rat dé dat nong do 0,001M
va 0,002M. Hon hop duoc t & 37°C/36 gio. BEI duoc
loai khéi dich bat hoat bang cach trung hoa véi 1M
Na - thiosulfate (Merck) trong 12 gio.

+ Bat hoat bang beta - propiolactone: chinh pH
cta dich vi rut 7,3, b6 sung beta - propiolactone theo
ty e 1: 2000 (v/v). Khudy hén hop bang may khudy
tlr trong 24 gio/4°C. Beta - propiolactone duwoc loai bo
bang cach chinh pH vé 7,0, 37°C/24 gio.

Dich vi rut TB05 sau khi bat hoat bang formalin,
BEI, beta - propiolactone duoc gay mién dich cho tho
2 lan, lan 2 cach lan tht nhat 7 ngay voi véi liéu
TCIDs, = 1058, dinh ky 7 ngay 1 lan sau lan gy mién
dich dau tién, 14y huyét thanh tho dé thuc hién phai
tmg ELISA nham x4c dinh kha nang tao dap tng
mién dich ctia vi rat bat hoat va lua chon héa chat
gay bat hoat phtt hop dé san xuat vic xin.

2.24. Phadn ung ELISA

Phan tmg duoc thuc hién véoi khang thé pha
loang trong dung dich dém carbonate, moi giéng phu
100 pl réi 0 qua dém & nhiet do 4°C. Dich khang
nguyén pha loang theo ty 1é 1/400 trong PBS, 0 &
nhiét do 37°C/1 gio, goat anti - rabbit IgG HRPO
(Sigma) pha loang 1/10.000, i & nhiét d0 phong
trong 45 phut, co chat sinh mau TMB 4 trong 15
phat & 37°C va dimg phan tng bang H,SO, 1M. Doc
két qua phan tmg trén may doc dia ELISA, budc song
450 nm.

22.5. Thi nghiém Ilua chon chat bo tro cua vic
xin

Dich vi rat sau khi bat hoat duoc tao dang keo
phén véi chat b6 tro 1a aluminum hydroxide (AH) va
aluminum phosphate (AP). Thi nghiém danh gia kha
nang bao ho ctia vac xin duoc bé tri thanh 2 16, mdi 16
200 ca mu bot (1,5 cm) duoc gay mién dich bing
phuong phap ngam véi vic xin vo hoat b sung keo
phen voi AH hoac AP, thoi gian 10 phat cé suc khi,
stt dung véc xin 2 1an, méi 1an cach nhau 10 ngay. Lo
doi chimg, ca duwoc ngam véi gia duoc (keo phén AH
hoic AP).

Ca mu bot sau khi stt dung vic xin duoc nuoi
trong diéu kién 6n dinh vé nhiét do 25°C - 27°C va
nong do muoi 25%0 - 30%.. Theo doi ca trong 30 ngay
dé danh gia mc do an toan va thuc hién thi nghiém
danh gia hiéu qua bao ho ctia vac xin.
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+ Mutc do an toan cta vac xin dugc danh gia
thong qua cac triéu chimg 1am sang va ty 1é song ctia
ca sau khi stt dung véc xin. Ty 1é song duoc tinh theo
cong thaec:

Ty lé song = (1 - ty 1é t&r vong cta ca duoc tiém
vac xin/ty 1é tit vong cta c4a khong duoc tiém vac
xin) x 100.

+ Hiéu luc cta vac xin duoc danh gid bang
phuong phap tht thiach cuong doc. Ca mu thi
nghiém (c4 duoc ngam vic xin) va 16 doi chimg (ca
duoc ngam véi gia duoc) tai ngay thir 30 sau khi gay
mién dich duoc chia thanh 6 nhém, méi nhom 30 ca
roi cong cuong doc riéng ré voi chiung NNV TB05
(TCID5, = 105¥PFU/ml) voi cac liéu: 0,2 x TCIDy, 0,5
X TCIDs,, 1 x TCIDs,, 2 x TCIDs,, 3 x TCIDs,, 4 X
TCIDs,. Tiép tuc theo doi ca trong 15 ngay dé danh
gia murc do bao ho. Ty 1é bao ho duoc tinh bang cong
thic:

Ty 1é bao ho = (ty 1é chét &16 gia duoc - ty 1é chét
&'16 st dung vac xin) /ty 1é chét & 16 gia duoc) x 100%.

2.2.6. Thi nghiém xdc dinh hiéu Iirc vic xin trén
mo hinh thuc dia

Thi nhiém danh hiéu luc vac xin trén moé hinh
thuc nghiém duoc bo tri thanh 2 16 kém doi ching.
Lo thi nghiém duoc ngam vac xin, liéu vac xin 1a 1
ml/20 4u trung hodc 1 ml/5 ca bot (TCIDy, -
1058PFU/ml), thoi gian xtt ly vic xin 30 phut
trong bé suc khi, s6 liéu st dung 1a 2. Vac xin
duoc st dung tir giai doan 4u tring nuoi (lan 1) trong
bé wong va giai doan ca giong chuyén ra bé nuoi trén
bién va ao dat (lan 2). Lo d6i ching khong ngam vac
xin, cac 16 thi nghiém duoc nuoi trong diéu kién
nhiét do 25°C - 27°C, nong do mudi 25%o - 30%.. Theo
doi trong 90 ngay danh gia mic do6 bao ho, cac chi
tiéu tang trong cua ca.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh liéu gay nhiém vi rit vao té bao
man cam

Chtng NNV TB05 duoc gay nhiém vao té bao
GSO01 nhu mé ta & trén, voi hieu gia TCIDs, _
10%*PFU/ml.

Két qua trong hinh 1 cho thdy, ¢ liéu gay nhiém
thap nhat 1a 0,001, hiéu gia vi rat luén & muc thap va
chi ting nhe vao ngay thtt 5, mc hiéu gia nay khong
dat tiéu chudn dé san xudt vic xin. O liu gay nhiém
cao nhat 1a 0,1, t€ bao bi hiy hoai tir ngay thit 3 sau
gay nhiém va hiéu gia vi rat da dat cao nhat & thoi
diém nay, vao nhimg ngay tiép theo, ngay ca khi dia
nuodi cay vi rut dugc b6 sung moi trudng duy tri, hieu
gia vi rut van gidam. Két qua nay chimg té rang liéu
gay nhiém 0,1 cho hiéu gia vi rut cao nhung ciing
gay huy hoai té bao nhanh va manh, trong khi do,
liéu gay nhiém 0,01 hiéu gia vi rut cao nhat & ngay
tht 3 va duy tri té€ bao dén ngay thit 5. Nghién ctru
trén thé gioi ciing cho thdy viéc duy tri té bao va tao
cac dinh hiéu gia vi rut sau cac lan thay moi truong
duy tri da cho phép nhan nuéi va thu hoach vi rit voi
hiéu gia vi rat cao, diéu nay giup tiét kiém té bao,
ching giong vi rut, moi truong, gia thé nuoi cdy va
nhan cong. Do vay liéu gay nhiém 0,01 duoc chon dé
gay nhiém vi rut lén té€ bao GS01 [10].
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Hinh 1. Hiéu gi4 vi rit theo ngay gay nhiém NNV
vao t€ bao GS01

3.2. Bat hoat vi rit

Vi rut dugc xtt ly bat hoat voi ba loai héa chat la
formaldehyde, beta - propiolactone va BEI vé6i cac
nong do tuwong umg 1a: 0,1% va 0,2%; 0,05% va 0,1%;
0,001M va 0,002M roi gay nhiém trd lai trén dia té
bao GSO01 dé danh gia muc do bat hoat thong qua su
hinh thanh beénh tich té bao (CPE). Két qua duoc
trinh bay trong bang 1.

Bang 1. Két qua danh gia mirc 9 bat hoat ctia NNV

s . Néng do formalin Noéng do BEI Néng do beta -propiolactone
Cde chitieu theo doi =7 0,2% | 0,00IM | 0,002M 0,05% 0,1%
Mitrc do hiy hoai té
bao (CPE %) 65 0 15 0 35 0
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Két qua trong bang 1 cho thdy, cac hoa chat
formaldehyde, beta - propiolactone va BEI déu co
kha nang gay bat hoat vi rat NNV véi cac nong do
gay bat hoat tuong tng 1a 0,2%, 0,1% va 0,002M.

Tiép tuc danh gia kha nang tao khang thé dic
hiéu cta vi rat bat hoat bang phuong phap ELISA
cho két qua trong hinh 2.

e

/' e &
0.39
4 [
) N
Do D7 D14 D21 D28 D35 D42 D49 D56 Da3

=g==TFormalin ==8=BEI Beta-propiolactone

Hinh 2. Két qua thuc hién phan (tng ELISA phat
hién khang thé dic hiéu & thé duoc tiém vi rut
bat hoat (OD,5,)

Két qua & hinh 2 cho thay, hiéu gia khang thé
dac hiéu duoc tao ra tir vi rut bat hoat voi BEI va beta
- propiolactone cao hon dang ké so véi vi rat bat hoat
voi formalin. Két qua trong hinh 2 va bang 1 cho
thdy, formaldehyde co kha ning bat hoat vi rut

nhung lam gidm mutc do tao dap tmg mién dich.
Trong khi d6 BEI va beta - propiolactone véi néng
do twong tng la 0,002M va 0,1% c6 thé gay bat
hoat hoan toan NNV nhung van dam bdao tinh khang
nguyén cda vi rat. Tuy nhién vi rat bat hoat bing
beta - propiolactone cho hiéu gia khang thé cao va
thoi gian dai hon so véi bat hoat bang BEL Do vay,
beta - propiolactone 0,1% duwoc chon 1am hoéa chat bat
hoat vi rut.

3.3. Chon loc chat b tro vic xin

Dé san xuat duoc vac xin phong bénh hoai tit
than kinh c6 hiéu qud, ngoai giéng vi rut thi viec
nghién cttu xac dinh chat b6 tro 6n dinh, phtu hop voi
phuong thire st dung ciing nhu dac diém sinh ly ctia
ca tir giai doan 4u trung dén ca bot ciing 1a mot yéu
t6 quyét dinh dén chat luong cua san phdm va dap
tng duoc yéu cau khi san xuat tng dung.

Trong nghién ctu nay, ching NNV TB05 dwoc
stt dung ¢ 2 dang dé gay dap tng mién dich, bao
gom: vi rat bat hoat va vi rut bat hoat phoi hop voi cac
chat bé tro 1a aluminum hydroxide (AH) va aluminum
phosphate (AP), liéu khang nguyén st dung la
10%¥PFU/ml. Két qua trinh bay trong bang 2.

Bang 2. Xac dinh mtc d6 an toan cta vic xin

Hinh 3. So sanh mttc d6 bao ho ca voi vic xin vo hoat
c6 chat bé trg khac nhau

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2022

L. Ty le Ty le e .
STT Loai vac xin . L Biéu hién 1am san
: chét (%) | song (%) i £
Hai ngay dau sau khi xtt ly vac xin c4 an
kém, boi 10i cham chap. Cac ngay ti€p theo
1 | NNV+AH 4 96 Co DO1 101 CHam CHaD. Lac ngay HEp thee
biéu hién binh thuong. Tang trudéng cia ca
khong thay ddi so véi 16 doi chimg am.
Hai ngay dau sau khi xtt ly vac xin c4 an
kém, boi 10i cham chap. Cac ngay ti€p theo
2 | NNV +AP 3 97 Crb DOT 01 G Chab. ac 18y HED e
biéu hién binh thuwong. Tang trudéng cia ca
khong thay ddi so véi 16 doi chimg am.
3 boi ching am (khong st dung 9 08 Cac hoat dong sinh ly va biéu hién 1am sang
vac xin hodc chat bé tro) binh thuong.
o 07 Nhin chung, cac 16 ca st dung vac xin c6 chat bd
< 704 i tro déu c6 biéu hién gidm an, phan xa boi 106i kém
:'g ] ) trong hai ngay dau sau khi tiém vic xin. Tuy nhién,
:: ?ﬁ . cac ngay sau do, hoat dong sinh ly ctia ca tré lai binh
““ 9% =Tzl 3 4 ' thuong. Két qua nay ching té vic xin an toan doi voi
WAR T U0 Yo 6] Tes c4 thi nghiém.
AH]| 8332 B333 | B333 63.33 | 46,66 | 2533 | ’ N , .y o o 5 N 5 2
}E SalEsl 6 @ Lawi Thi nghiém danh gia kha nang bao ho cua vac

Xin sau 15 ngay theo doi ti€p theo sau cong cuong
doc. Két qua cho thay, ty 1é c4 song sot & cac 16 thi
nghiém va déi ching 1a twong duong hinh 3.
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Két qua thé hien trong hinh 3 cho thay, ty lé bao
ho twong doi cta ca duoc gay mién dich véi cac
khang nguyén c6 b6 sung nhom hydroxit va nhom
phosphate cho kha nang bao ho cao véi cac liéu 0,2 x
TCID,, 0,5 x TCID;, va 1 x TCIDs,, tit ca cac 16 thi
nghiém déu cho ty 1é bao ho trén 75%. Két qua thi
nghiém cho phép lua chon nhom hydroxit lam chat
b6 tro vac xin phong bénh hoai tr than kinh cho ca
mu.

3.4. Danh gia hiéu lyc vic xin & m6 hinh thuc dia

Hiéu luc ctia mot vac xin phong bénh cho ca
khong chi phu thudc vao chat luong cta khang
nguyén ma con bi anh hudng bdi cac yéu to khac

nhu cian nguyén bénh, tudi c4, duong dua vic xin,
nhiét do moi truong nudc trong qua trinh st dung
viac xin, ky thuat st dung.

Vac xin bat hoat keo phén phong bénh hoai tit
than kinh duoc thit nghiém tai trai c4 mu giéng cta
Trung tam Quéc gia Giong hai san mién Bac. Két
qua theo doi ca thé hién & bang 3.

Két qua & bang 3 cho thay ty lé song clia ca & cac
mo6 hinh thr nghiém vic xin cao hon so véi cac
ao/16ng nuoi doi chung dat tir 30% - 34%, ddng thoi ty
lé tang trong ctia ca & cac mo hinh thir nghiém vac
xin cao hon cac ao/16ng nuoéi doi chimg tir 17% - 25%.

Bang 3. Két qua thir nghiém véc xin & mé hinh thuc dia

Vac xin boi chimg khong stt dung vac xin
Loai hinh nuoi o Ty 1é tang trong binh . Ty lé tang trong binh
RPS (%) quan/thang (%) RPS () quan/thang (%)
Mo hinh nuoi 16ng trén bién| 65 125 35 100
Mo hinh nuoi trong ao dat 72 117 38 100

4. KET LUAN

Budc dau nghién ctru da ché tao thanh cong vac
xin vo hoat phong bénh hoai tir than kinh trén ca4 mua
trong diéu kién phong thi nghiém. Ching vi rut
TB05 duoc gay bat hoat bang beta - propiolactone
nong do 0,1% va phéi tron véi chat bé tro la
nhom hydroxit da an toan véi ca thi nghiém va hiéu
qua bao ho trén 75% véi ca mu giong dong thoi ty 1é
song & cac mo hinh thtr nghiém tiang 30% - 34%.
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DEVELOPMENT AN INACTIVATED VACCINE TO PREVENT NERVOUS NECROSIS DISEASE IN
GROUPER (Epinephelus sp.) IN ALABORATORY SCALE

Man Hong Phuoc! 2, Pham Thi Tam?, Dong Van Quyen', Vu Thi Bich Huyen?, Le Minh Hai*
! nstitute of Biotechnology, Vietnam Academy of Science and Technology

?Ha Noi Open University
JHanoi National University of Education
“Vinh University

Summary
Nervous necrosis is an acute disease that causes mass mortality of grouper in the juvenile, fingerlings adult
stages. This paper showed the results of a research to develop an inactivated vaccine to prevent nervous
necrosis disease for farmed grouper in a laboratory scale. TBO05, a virus strain causing nervous necrosis
disease was isolated from Thai Binh province, was selected as the strain for development of an inactivated
vaccine; the virulence of strain TB05 on cells and fingerlings is TCID,, = 10°® and LDg,= 107, respectively.
The vaccine was produced by growing strain TB05 in GSO1 cells and then inactivated with beta -
propiolactone 0.1% and adsorbed with aluminum hydroxide. By the immersion method, vaccine was safe for
grouper from larvae stage to fingerlings 1.5 cm in length. The relative protection rate of vaccine reached
75% with the challenge dose 0.2 x TCIDy, 0.5 x TCID;, and 1 x TCIDy,. This results provide a scientific basis
for the production of vaccine to prevent grouper from nervous necrosis disease, helping to sustainably

develop grouper farming in Vietnam.

Keywords: Vaccines, nervous necrosis disease, challenge dose, prevent, grouper.
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ANH HUONG CUA CHU KY BO SUNG DUONG CAT
TRONG UONG AU TRUNG TOM CANG XANH
(Macrobrachium rosenbergii)
BANG CONG NGHE BIOFLOC
Pham Minh Truyén?, Tran Ngoc Hai?, Nguyé&n Vin Hoa?, Chau Tai Tao* "

TOM TAT

Nghién ctru nham xéac dinh chu ky bd sung duong cat thich hop cho tang truéng, ty 1é séng, nang sudt clia
au trung va hau 4u trung toém cang xanh wong bang cong nghé biofloc. Nghién ctru gom 5 nghiém thirc chu
ky b6 sung duong cat 1a: (i) 1 lan/ngay; (i) 1 1an/2 ngay; (iii) 1 1an/3 ngay; (iv) 1 lan/4 ngay; (v) 1 lan/5
ngdy, moi nghiém thic duoc 14p lai 3 1an, bé wong tom bing composite co thé tich 0,5 m?, bé sung duong
cat tir giai doan 4, ty 1&¢ C/N = 17,5/1, d6 man 12%.. Két qua nghién ctru cho thdy, & nghiém thic chu ky bé
sung duong cat 1 1an/ngay cho két qua tang truong chiéu dai postlarvael5 (PL15) cao nhat (10,35 + 0,03
mm) khéc biét c6 y nghia théng ke (p < 0,05) so vdi cac nghiém thitc con lai. Ty lé song (48,2 + 0,81%) va
nang suat (28.888 + 485 con/m?®) ctia PL15 cao nhat & nghiém thitc b sung duong cat 1 1an/ngay khac biét
khong c6 y nghia thong ké (p > 0,05) so voi nghiém thic chu ky bé sung duong cat 1 1an/2 ngay, nhung
khac biét c6 y nghia thong ké (p < 0,05) so voi cac nghiém thirc con lai. Vi vay c6 thé két luan ring, uvong 4u
triing tom cang xanh theo cong nghé biofloc bé sung duong cat 1 1an/ngay 1a tot nhat.

Tir khoa: Au trung tom cdng xanh, biofloc, duong cat.

1. DAT VAN DE

Tom cang xanh 1a loai c6 kich thudc 16n nhat
trong cac loai tom nudc ngot, cé gia tri kinh té cao va
quan trong trong nghé nuoi thily san trén thé gioi.
San luong tom cang xanh toan cau dat 234.400 tan
nam 2018 [9]. O Viet Nam, tom cang xanh dang dan
tré thanh doi twong nudi chinh tai dong bang song
Ctru Long mang lai ngudn loi nhuan dang ké va gop
phan vao su phat trién nén kinh té cho ca nuéc. Cong
nghe biofloc da duoc tmg dung trong nudi trong thay
san cta cac quoc gia trén thé gioi [3] nhu 1a nhan to
quan trong trong viéc 6n dinh moi truong nudc va
han ché vi khuan Vibrio. Pa c6 mot s6 nghién ctu
uong au triing tom cang xanh theo cong nghé biofloc
[11], [13], [17]. Tuy nhién, d€ hinh thanh hat biofloc
ngoai nguon bé sung cac bon, ti 1&é C/N, do man,...
thi chu ki b6 sung ciing la mot trong nhimg yéu to
anh huong dén su phat trién ctia thay sinh vat, su
hinh thanh biofloc va su phat trién ctia au trung tom
cang xanh, vi vay “Nghién cuu anh huong cia chu ky
bo sung duong cat trong wong du trung tom cang

' Nghién ctru sinh nudi tréng thiy san khéa 2017, Trudng
Pai hoc Can Tho

2 Khoa Thuy san, Truong Pai hoc Cén Tho

" Email: cttao@ctu.edu.vn

xanh (Macrobrachium rosenbergii) bang cong nghé
biofloc” 1a rat can thiét nham xay dung quy trinh
uong 4au trung tom cang xanh bang cong nghé
biofloc dé tmg dung vao thuc té san xuat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Ngudn nuéc thi nghiém

Nudc wong tom c6 d0 man 12%. duwoc pha tir
ngudn nudc ngot (nuwdc may thanh phd) va nuwoc 6t
c6 @0 man 100%. duoc 1ay tir ruong mudi, sau d6 xir
ly bang chlorine v6i nong do 50 g/m?, suc khi manh
cho hét luwong chlorine trong nudc, dung sodium
bicarbonate (NaHCO,) nang d¢ kiém lén 120
mgCaCO;/L roi cap nudc vao bé uong qua ong vi loc
1 pym.

2.2. Ngudn 4u tring tdm cang xanh

Au trung tom cang xanh duwoc thu tir tbm me cho
n¢ tai Trai thuc nghiém nuéc lg, Khoa Thay san,
Truong Dai hoc Can Tho. Tom me mang tring mau
xam den, chat luong tot, khée manh, kich co tir 40
g/con - 50 g/con. Bé cho tom nd cé thé tich 500 lit,
do man 12%, au trung khée cé tinh huong quang
manh duoc thu dé b tri thi nghiém.
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2.3. Tao biofloc

Biofloc duogc tao bang nguédn cac bon tir duong
cat (Bién Hoa Pure) [11] véityle C: N =17,5:1 [13].
Pha duong cat véi nuoc 4m 60°C, theo ty le 1: 3 (1
duong: 3 nuoc theo khéi luong), roi khudy déu va a
48 gio trude khi cho vao bé wong tom. Luong duong
cat duoc b6 sung vao bé wong tom dua theo luong
thitc dn nhén tao st dung la Lansy PL c6 48% protein
duoc tinh theo cong thic caa [6].

2.4. Bé tri thi nghiém

Mat do 4u trung wong 1a 60 con/L va bé tri hoan
toan ngau nhién vo6i 5 nghiém thic, moéi nghiém thirc
duoc 1ap lai 3 14n, thoi gian thi nghiém 32 ngay.

+ Nghiém thtc 1: Chu ky bé sung duong cat 1
lan/ngay.

+ Nghiém thitc 2: Chu ky bo sung duong cat 1
lan/2 ngay.

+ Nghiém thtc 3: Chu ky b6 sung duong cat 1
lan/3 ngay.

+ Nghiém thic 4: Chu ky b6 sung duong cat 1
lan/4 ngay.

+ Nghiém thitc 5: Chu ky b sung duong cat 1
lan/5 ngay.

2.5. Cham s6c va quan ly au trung tém cang
xanh

Mbi ngay cho au tring va hau 4u trung tom an
theo bang huéng dan (Bang 1). Trong suét qua trinh
wong tom khong thay nudc, khong siphon, suc khi
lién tuc dé dam bao su lo g cta hat biofloc.

Bang 1. Bang huéng dan thitc an cho 4u triing tdom cang xanh

Giai doan 4u triing Loai thtc an Luong thitc an S6 lan cho an
Giai doan 1 Khong cho an
Giai doan P , , , 2 lan/ngay
5.3 Au trung (AT) Artemia | 1 AT Artemia/mL nuéc wong (7 giorva 17 gio)
.. . 5 A 3 lan/ngay
Giai doan Thitc an Lansy PL 1 g/m’/lan . . ,
L5 (8 gio, 11 giorva 14 gio)
Au trung Artemia 3 AT Artemia/mL nudc wong 11an/ngay (17 gio)
Giai doan Thitc an Lansy PL 1,5 g/m?/lan . 3 lan'/‘n gay
6.8 (8 gio, 11 giorva 14 gio)
) Au trung Artemia 3 AT Artemia/mL nudc wong 11an/ngay (17 gio)
) 3 1A N
Giai doan Thttc an Lansy PL 2 g/m?®/lan . an'/‘n gz\;ty .
9. PL1S (8 givy, 11 gior va 14 gio)
Au trung Artemia 4 AT Artemia/mL nudc wong 11an/ngay (17 gio)

2.6. Cac chi tiéu theo doi va thu mau phan tich

- Nhiet do va pH duoc do 2 1an/ngay (8 gio va 14
gi0), do nhiet do va pH bang may do pH. Do kiém,
TAN va NO, phan tich 1 1an/3 ngay. D6 kiém phan
tich theo phuong phéap chudn do acid, TAN phan tich
theo phuong phap Indophenol Blue, NO, phan tich
theo phuwong phap so mau 4500 - NO,B [2].

- Thé tich biofloc (FV) dwoc xac dinh khi bé
uwong c6 tom & giai doan PL5, PL10 va PL15 biang
binh imhoff. Po chiéu dai va chiéu rong ngau nhién
10 hat biofloc duéi kinh hién vi c6 trac vi thi kinh.

- Téng vi khuan va vi khuan Vibrio trong nudc,
duwoc phan tich 1 1an/8 ngay. Tong vi khuédn va vi
khuin Vibrio trong tom duoc phan tich khi két thuc

thi nghiém. Xac dinh mat do vi khuin theo phuong
phap cta Huys (2002) [10].

- Chi s6 bién thai cta 4u trung tom cang xanh
(LSI) duwoc xac dinh 3 ngay/1 lan, méi lan thu ngau
nhién 10 du trung/bé. Do chiéu dai 4u trung va hau
au trung & cac giai doan 1, 5, 11, PL1 va PL15, mbi
lan do 30 con/bé. Ty lé song va sinh khoi cta tom
PL15 duoc x4c dinh bang phuong phap dinh luong
khoi luong tom tir d6 xac dinh duoc s6 tom trong bé.

2.7. Phuong phép xit Iy s6 liéu

Cac so6 lieu thu thap duoc tinh toan cac gia tri
trung binh, do léch chuin bang phan mém Microsoft
Excel 2013. So sanh su khac biét gitta cac nghiém
thiec theo phuong phap phan tich ANOVA mot nhan
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t6 voi phép thtt Duncan biang phan mém théng ké
SPSS 22.0 & mtuc y nghia (p < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong cac yéu t6 thiy ly héa trong bé
uong

Nhiét do trung binh vao budi sang gitta cac
nghiém thuc dao dong tir 30,24°C dén 30,59°C va
budi chiéu tir 31,74°C dén 32,04°C. Gia tri pH trung

binh trong ngay cuia cac nghiém thic bién dong tir
8,29 - 8,55.

Céc yeu cau chat luong nudc cho cac giai doan
tom cang xanh, c6 thé tém tit nhu sau: Vé nhiét do
thich hop cho hau hét cac giai doan cua tom cang
xanh dao dong trong khoang 26°C dén 32°C, tot nhat
la 28 °C dén 30°C. pH thich hop nhat cho sinh truéng
caatomla7,0-8,5[7], [15], [16].

Bang 2. Cac yéu t6 méi truong trong bé wong

Y Nghiém thttc chu ky b6 sung duong cat
Chi tiéu < - < - ~ - ~ - < -
1lan/ngay 1lan/2ngay | 1lan/3 ngay | 1lan/4ngay | 1lan/5ngay
Nhiéet do Sang 30,59+0,43 30,24+0,34 30,31+0,74 30,50+0,33 30,40+0,21
C) Chidu 32,02+0,32 31,79+0,29 31,71+0,49 32,04+0,29 31,87+0,26
Sang 8,29+0,03 8.29+0,02 8,30+0,01 8.29+0.01 8.30£0,03

pH Chiéu 8,55+0,07 8,55+0,05 8,52+0,04 8,53+0,02 8,53%0,1

Do kiém (mgCaCO,/L) 117£1° 118+2° 116+1° 11844 118+5°
NO, (mg/1) 0,04+0,03° 0,05+0,02° 0,06+0,01° 0,06+0,01° 0,05+0,03°
TAN (mg/L) 0,67+0,18" 0,89+0,18" 0,93+0,14 1,04+0,05° 0,98+0,27%

Ghi chu: Céc gid tri cung mot hang co ki tir giong nhau thi khac biét khong co y nghia thong ké (p > 0,05)

bo kiém trong nudc wong 4u trung tom cang
xanh dao dong trong khoang 116 mgCaCO,/L - 118
mgCaCO,/L va khac biet khong c6 y nghia thong ké
(p > 0,05) gitra cac nghiém thitc. Do kiém thich hop
cho 4au trung va hau 4au trung tom cang xanh tir 100
mgCaCO,/L dén 120 mgCaCO,/L [8].

Ham luong NO, & cic nghiém thitc dao dong tir
0,04 mg/L dén 0,06 mg/L va khac biét khong c6 y
nghia thong ké (p > 0,05) gitta cac nghiém thitc. Him
lwong TAN & cac nghiém thiuc trong thoi gian thi
nghiém dao dong tir 0,67 mg/L dén 1,04 mg/L. Uong
du trung tom cang xanh, ham luong NO, t6t nhat

duy tri duéi mic cho phép dudi 0,1 mg/L [12]. Tuy
nhién, trong qua trinh wong ham luwong NO, d6i khi
c6 thé tang cao dén 2 mg/L vao cudi chu ky nhung
van chua ghi nhan anh hudéng dén 4u tring, con ham
luong TAN duoc duy tri duoi 1,5 mg/L, nhung c6 thé
lén dén 5 mg/L vao cudi thi nghiém.

Nhu vay cac yéu té6 moi truong nhiét do, pH,
TAN, NO, va d6 kiém cta thi nghiém chu ky bé
sung duong cat khac nhau, nhung déu nam trong
khoang thich hop cho wong 4u tring tom cang xanh.

3.2. Thé tich va kich thudc hat biofloc

Bang 3. Thé tich va kich c& hat biofloc trong bé wong tom cang xanh

Chi tieu Giai doan : \ IA\Ighiém\thl’rc clju ky b(‘% sung (Tu(\mg cé}t : ‘
1lan/ngay | 11an/2 ngay | 11an/3 ngay | 11an/4 ngay | 11lan/5 ngay
PL5 0,27+0,21° 0,13+0,06" 0,33+0,21° 0,20+0,10" 0,23+0,23*
Thé tich (ml/L) PL10 023+0,15° | 0,1340,06* |  0,30£0,20° | 0,37+0,46" |  0,20+0,17°
PL15 0,30+0,10° 0,30+0,20° 0,27+0,03* 0,33+0,07* 0,37+£0,21*
PL5 0,29+0,11° 0,21+0,12° 0,23+0,13* 0,28+0,03" 0,23+0,02°
Chiéu dai (mm) PL10 0,30+0,20° 0,29+0,12° 0,23+0,02° 0,29+0,09* 0,23+0,02°
PL15 0,33+0,18* 0,29+0,07° 0,21+0,04° 0,19+0,05" 0,27+0,12°
PL5 0,26+0,10° 0,18+0,11° 0,12+0,07° 0,14+0,03" 0,13+0,03*
Chiéu rong (mm) PL10 0,27+0,15° 0,22+0,07° 0,1840,02° 0,20+0,07* 0,18+0,04°
PL15 | 0,29£0,02° | 024+0,03" | 020+0,12° | 0,17+0,07* |  0,17%0,10"
Ghi chu: Céc gid tri trong cung mot hang co ky tir giong nhau thi khic biét khong cé y nghia thong ké (p
>0,05)
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Bang 3 cho thiy, trung binh thé tich biofloc tang
dan theo qua trinh wong, thu méu & giai doan PL5 va
PL10 thé tich biofloc tuong d6i thap, dao dong tir 0,13
ml/L dén 0,37 ml/L va gitta cac nghiém thirc khac
biét khong c6 y nghia thong ke (p > 0,05). Khi két
thuc thi nghiém thé tich biofloc dao dong tir 0,20
ml/L dén 0,37 ml/L. Thé tich biofloc cao nhat &
nghiém thitc chu ky b6 sung duong cat 1 1an/5 ngay
khéc biét khong c6 y nghia thong ké (p > 0,05) so voi
cac nghiém thic con lai. Uong 4u tring tom cang
xanh theo cong nghé biofloc véi cuong d6 anh sang
khac nhau cho thay thé tich biofloc tir 0,2 ml/L dén
0,5 ml/L 1a thich hop cho 4u trung va hau 4u tring
tom cang xanh phat trién [14]. Nhu vay, thé tich
biofloc & cac nghiém thic déu nidm trong khoang
thich hop dé tom phat trién.

Két qua phan tich thong ké cho thay, chiéu dai
hat biofloc gitta cac nghiém thixc khac biét khong co
y nghia thong ké (p > 0,05) & cac 1an thu méau. Chiéu
rong hat biofloc khi két thuc thi nghiém dao dong tix
0,17 mm dén 0,24 mm. Két qua phan tich thong ke
cho thdy, chiéu rong hat biofloc thu mau & giai doan
PL5 va PL10 khac biét khong c6 y nghia thong ké (p
> 0,05) gitta cac nghiém thic. Tuy nhién, & cudi thi
nghiém chiéu rong hat biofloc & nghiém thitc chu ky

b6 sung duong cat 1 1an/ngay 1a cao nhat va khac
biet khong c6 y nghia thong ke (p > 0,05) so voi
nghiém thitc chu ky b6 sung duong cat 1 1an/2 ngay,
nhung khac biét c6 y nghia thong ké (p< 0,05) so voi
cac nghiém thuic con lai. Kich thuéc hat biofloc c6 xu
hudéng ting theo thoi gian wong. Biofloc 1a cac cum
két dinh gém vi khudn, vi tdo, dong vat nguyén sinh
va cac vi sinh vat khac cuing v6i cac manh vun hitu co
két thanh cac hat biofloc c6 duong kinh 0,1 dén vai
mm, trong d6 vi khudn di duong chiém wu thé so voi
cac thanh phan trong biofloc [4].

3.3. Tong vi khuan va vi khudn Vibrio & cac
nghiém thizc

3.3.1. Tong vi khuan va vi khuan Vibrio trong
nuoc

Qua két qua phan tich thong ké (Bang 4) cho
thdy, trung binh mat do téng vi khuan & cac nghiém
thitc qua cac lan phan tich khac biét khong c6 y
nghia thong ké (p > 0,05). Trong nudc sach thi mat
do vi khuén téng nho hon 10° CFU/mL, néu mat do
téng vi khudn vuot 10 CFU/mL sé c¢6 hai cho tom
nudi [1]. Qua d6 cho thay téng vi khuin trong nuédc
van nam trong khoang thich hop cho 4u trung tom
cang xanh phat trién.

Bang 4. Mat d6 vi khuan t6ng (10* CFU/mL) miu nudc & bé wong tom cang xanh

Ngay Nghiém thitc chu ky b6 sung duong cat

uong 11an/ngay 11an/2 ngay 114an/3 ngay 11an/4 ngay 11an/5 ngay
8 0,83+0,15° 0,84+0,06" 0,70+0,10° 0,67+0,06" 0,83+0,06"
16 1 330,15 1 43+0,58" 1,57+0,06° 1.43+0,29" 1 37+0,06°
24 13,2+2.6° 12,9+2,17 15,7+£1,9° 13,3+£0,8" 14,7+2,5°
32 30,8+6,3" 29,0+5,3° 29,7+2.1° 28,2+6,5° 29,5+9,5°

Ghi chu: Céc gid tri trong cung mot hang co ky tir giong nhau thi khic biét khong cd y nghia thong ké (p

>0,05)

O lan thu miu tht nhat, mat do vi khudn
Vibrio cao nhat & nghiém thitc chu ky bd sung
duong cat 1 1an/5 ngay khac biét c6 y nghia thong
ké (p < 0,05) so v6i nghiém thitc chu ky bé sung 1
lan/ngay va 1 lan/2 ngay. Tuy nhién, khac biet
khong co6 y nghia thong ké so v6i cac nghiém thic
con lai. Pén 1an thu mau tht 2, tht 3, thit 4 thi mat
do vi khuédn tdng thiap nhat & nghiém thic chu ky
b6 sung duong cat 1 1an/ngay, khac biét khong c6
y nghia thong ké (p > 0,05) so v6i nghiém thitc chu
ky b6 sung duong cat 1 1an/2 ngay, nhung khac

biét c6 y nghia théng ke (p < 0,05) so véi cac
nghiém thttc con lai (Bang 5). B6 sung cac bon vao
bé wong kich thich su phat trién cta vi khuan di
duong tir d6 kim ham su phat trién cta vi khudn
Vibrio [5]. Uong au trung tom cang xanh trong hé
thong biofloc voi cac ngudn cac bon khac nhau
mat do Vibrio léen dén 15,8 + 1,05 x 10° CFU/mL
chua thdy anh huwong dén 4u trung [14]. Qua do6
cho thay mat d¢ vi khuan Vibrio cta cac nghiém
thttc nam trong khoang thich hop cho 4au trung va
hau 4u trung tom cang xanh phat trién.
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Bang 5. Mat @6 vi khudn Vibrio (10° CFU/ml) mau nuéc & bé uong tom cang xanh

Ngay Nghiém thitc chu ky bé sung duong cat

uong 11an/ngay 11an/2 ngay 11an/3 ngay 11an/4 ngay 11an/5 ngay
8 0,23+0,15° 0,30+0,10° 0,47+0,06" 0,60+0,20° 0,70+0,17°
16 0,90+0,30° 1,20+0,43° 1,20+0,10° 1,83+0,23° 1,87+0,25°
24 1,57+0,42° 1,93+0,46" 2,30+0,26 4,43+0,81° 4,53+1,14°
32 6,00+1,50° 8,17+0,76" 8,77+0,87" 15,67+4,31° 14,33+4,19°

Ghi chu: Cic gid tri trong cung mot hang co ky tir giong nhau thi khdc biét khong co y nghia thong ké (p
>0,05)

3.3.2. Vi khuan tong va vi khuan Vibrio trong
tom

cac nghiém thuc con lai. Mat do vi khudn Vibrio
trong tom dao dong tir 0,78 - 4,03 x 10> CFU/g, thap
nhat & nghiém thitc chu ky b6 sung duong cat 1
lan/ngay khac biét c6 y nghia thong ké (p < 0,05) so
véi cac nghiém thic con lai.

Bang 6 cho thdy, mat do vi khuédn tong trong
tom dao dong tir 1,27 - 1,69 x 10* CFU/g, thap nhat &
nghiém thitc chu ky bé sung duong cat 1 lan/ngay
khac biet khong co6 y nghia thong ké (p > 0,05) so voi

Bang 6. Mat @6 vi khuén tong (10* CFU/g) va vi khuén Vibrio (10° CFU/g) trong tom

Chi tieu \ \ Nghiém thic chu ky b6 sung dub:ng cat :
1lan/ngay 11an/2 ngay 11an/3 ngay 11lan/4 ngay 11an/5 ngay

Vi khuan tong 1,27+0,13° 1,37+0,43° 1,69+0,71° 1,40+0,04° 1,37+0,38"

Vi khudn Vibrio 0,78+0,49" 2,72+0,86" 2,88+0,54" 3,27+1,00° 4,03+1,17°

Ghi chu: Céc gid tri trong cung mot hang co ky tir giong nhau thi khic biét khong co y nghia thong ké (p
>0,05)
3.4. Chi s6 bién thai LSI
Chi so LSI thé hién su bién thai va mic do dong
déu cua 4au trung tom cang xanh trong bé wong. Su
phat trién ctia 4u trung tom cang xanh dugc thong
qua chu ki 1ot x4c va bién thai. Au triing trai qua 11
Bang 7. Chi s6 bién thai (LSI) 4u triing tdbm cang xanh

lan 16t xac va bién thai dé hinh thanh hau 4u trung
[12]. Tuy nhién, thoi gian 10t xac moi giai doan tuy
thuoc vao diéu kién moi truong, dinh dudng, gioi
tinh, mat do wong va diéu kién sinh ly ctia chiing.

Chi s6 bién thai Nghiém thtic chu ky b6 sung duong cat
(LSD 11an/ngay 11an/2 ngay 11an/3 ngay 11an/4 ngay 11an/5 ngay
LSI - 3 ngay 3,0+0" 2,9+0,1° 2,9+0,1° 2,9+0,2% 2,9+0,1%
LSI - 6 ngay 4,9+0,1° 5,00° 5,0+0,1% 5,040,1% 4,9+0,1%
LSI - 9 ngay 5,5+0,2° 5,4+0,2% 5,4+0,1% 5,3+0,2° 5,2+0,1°
LSI - 12 ngay 5,9+0,2° 6,0+0,4" 6,2+0,2% 6,2+0,5" 6,2+0.4"
LSI - 15 ngay 7,9+0,1% 8,3+0,5" 8,1+0,3% 7,940,2% 7,6+0,2°
LSI - 18 ngay 10,440,5° 10,6+0,8° 10,5+0,7° 10,1+0,7° 9,9+0,6°
LSI - 21 ngay 11,1+0,2° 10,9+0,2° 10,5+0,1° 10,7+0,3 10,6£0,2°

Ghi chu: Céc gid tri trong cung mot hang co ky tir giong nhau thi khic biét khong cd y nghia thong ké (p
>0,05)
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Két qua phan tich théng ké cho thay, LSI ¢ 3
ngay, 9 ngay, 12 ngay va 18 ngay, gitta cac nghiém
thuic khac biet khong c6 y nghia thong ke (p < 0,05).
bén ngay tha 21 chi s6 bién thai cta 4u tring tom
l6n nhat & nghiém thitc chu ky bé sung duong cat 1
lan/ngay, khac biét khong c6 y nghia thong ke (p >
0,05) so vo6i nghiém thic chu ky b6 sung 1 1an/2
ngay, nhung khac biét co y nghia thong ké (p < 0,05)
so voi cac nghiém thic con lai.

3.5. Tang truong vé chiéu dai chia au triing tom
cang xanh

Chiéu dai ctia tom ¢ giai doan 1, 5 va 11 gitra cac
nghiém thirc khac biét khong cé y nghia thong ke (p
> 0,05) (Bang 8). O giai doan PL1 & nghiém thitc chu

ky b6 sung duodng cat 1 1an/ngay c6 chiéu dai lon
nhat khac biét c6 y nghia thong ké (p < 0,05) so voi
nghiém thitc chu ky b6 sung duong cat 1 1an/2 ngay,
nhung khac biét khong c6 y nghia thong ke (p >
0,05) so v6i cac nghiém thac con lai. O giai doan
PL15, chiéu dai tom lon nhat & nghiém thic bé sung
duong cat chu ky 1 1an/ngay (10,35 + 0,03 mm) khac
biét co y nghia thong ké (p < 0,05) so v6i cac nghiém
thitc con lai. Uong 4u triing tom cang xanh theo cong
nghé biofloc & cac mat do khac nhau thi chiéu dai
cua PL15 dao dong tir 9,25 mm - 9,94 mm [14]. Nhu
vay, két qua nghién cttu nay c6 chiéu dai 4u trung va
hau 4u trung déu dai hon nghién ctru cia Pham Van
bay (2018) [14].

Bang 8. Chiéu dai 4u triing va hau 4u triing tdm cang xanh (mm)

Nghiém thtc chu ky b6 sung duong cat
Giai doan \ \ - \ \
11an/ngay 11an/2 ngay 11an/3 ngay 1lan/4 ngay | 1lan/5 ngay

Giai doan 1 2,13+0,01° 2,13£0,01° 2,13£0,01° 2,130,01° 2,130,01°
Giai doan 5 4,08+0,19" 3,89+0,09" 4,00£0,20° 4,16£0,23° 4,0340,05°
Giai doan 11 6,46£0,29" 6,82+0,04° 6,42+0,02° 6,58+0,35" 6,49+0,09"
PL1 7,92+0,20° 7,35+0,34° 7,9240,2° 8,06+0,11° 8,010,38°
PL15 10,35+0,03" 9,7240,29° 9,48+0,12° 9,36+0,13 9,46+0,45

Ghi chu: Cic gid tri trong cung mot hang co ky tir giong nhau thi khdc biét khong co y nghia thong ké (p

>005)

3.6. Ty 1é song va ning suat

Bang 9. Ty 1é s6ng va niing suat cia PL15

CII\ET:E:) t;licg Ti le s6ng Nang suat
duong cat (%) PL15 (con/m°)
11an/ngay 48,2+0,81° | 28.888+485°

114n/2 ngay | 41,8+2,68* | 25.071+1.610™
11an/3 ngay 38,2+4,83" | 22.923+2.897
11an/4 ngay 39,242,96" | 23.530+1.779"
11an/5 ngay 31,2+4,70" | 18.724+2.822°

Ghi chu: Cédc gid tri trong cung mot hang co ky
tir giong nhau thi khac biét khong co y nghia thong
ké (p>0,05)

Bang 9 cho thdy, ty lé s6ng trung binh ctia PL15
gitta cac nghiém thiic dao dong tir 31,2% - 48,2%,
trong d6 & nghiém thitc chu ky b6 sung duong cat 1
lan/ngay 1a cao nhat khac biet khong c6 y nghia

théng ke (p > 0,05) so voi nghiém thiec chu ky bé
sung duong cat 1 1an/2 ngay va khac biét c6 y nghia
thong ké (p < 0,05) so véi cac nghiém thitc con lai.
Nang suat PL15 cta cac nghiém thitc dao dong tir
18.724 con/m? dén 28.888 con/m?, trong d6 nghiém
thitc chu ky b6 sung duong cat 1 lan/5 ngay thap
nhat (18.724 + 2.822 con/m°® khac biét c6 y nghia
thong ké (p < 0,05) so v6i cac nghiém thirc con lai.
Nghiém thitc chu ky b sung duong cat 1 lan/ngay
c6 nang suat PL15 cao nhat (28.888 + 485 con/m?®)
khac biet khong co y nghia thong ke (p > 0,05) so voi
nghiém thitc chu ky b6 sung duong cat 1 1an/2 ngay
va khéc biet c6 y nghia thong ke (p < 0,05) so vdi cac
nghiém thic con lai. Uong 4u trung tom cang xanh
trong hé thong biofloc véi cac ngudn cac bon khac
nhau cho nang suat PL15 dao dong tir 18.411 con/m?®
dén 24.569 con/m?, ty lé song 30,7% - 40,9% [14]. Qua
do cho thay, ty 1é song va nang suat PL15 cia nghién
citu nay cao hon so véi nghién cttu cia Pham Van
bay (2018) [14].
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4. KET LUAN VA BE XUAT
4.1. Két luan

Uong 4u tring tom cang xanh 4p dung cong
nghé biofloc v6i chu ky b6 sung duong cat 1
lan/ngay cho két qua tang truong vé chiéu dai (10,35
+ 0,03 mm), ty 1é song (48,2%) va niang suat (28.888 +
485 con/m?) giai doan PL15 cao nhét.

4.2. Dé xuat

Ung dung chu ky bé sung duong cat 1 1an/ngay
dé xay dung quy trinh san xuit giong tom cang xanh
theo cong nghé biofloc.

LOI CAM ON

Nghién ctu ndy duoc tai tro boi Dir 4n Nang cap
Truong Pai hoc Cin Tho VN14-P6 bang ngudn von
vay ODA tir Chinh phu Nhat Ban.
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EFFECT OF THE FREQUENCY ADDING SUGAR FOR THE NURSING GIANT FRESHWATER PRAWN
(Macrobrachium rosenbergii) LARVAE APPLYING BIOFLOC TECHNOLOGY

Pham Minh Truyen, Tran Ngoc Hai, Nguyen Van Hoa, Chau Tai Tao
Summary

The study aimed to find the suitable frequency of sugar supplements on growth, survival, and yield of giant
freshwater prawns of larvae and postlarvae applied biofloc technology. The experiment included 5
treatments with different supplemental sugar cycles: (i) one time a day; (i) two times per day; (iii) three
times per day; (iv) four -time per day; (v) five - times per day, each treatment was triplicated, stocking
density was 60 ind/liter and water salinity was 12%o, the experimental tank was 0.5 m® in volume, sugar was
applied to create biofloc from stage 4, with the ratio of C/N = 17.5/1. The results showed that the length of
the PL15 (10.35 + 0.03 mm) in the treatment supplemented with sugar one time a day difference was
statistically significant (p < 0.05) compared with the other treatments. The survival rate (48.2 + 0.81%) and
yield (28,888 + 485 ind/m?® of PL15 in the treatment of adding sugar one time a day were not statistically
significant (p > 0.05) compared with the treatment of adding sugar two times per day, but the difference was
statistically significant (p < 0.05) compared to the other treatments. It can be concluded that rearing giant
freshwater prawn larvae using biofloc technology supplemented with sugar one time a day is best.

Keywords: Biofloc, frequency adding sugar, larval of giant freshwater prawn.
Nguoi phan bién: PGS.TS. Thai Thanh Binh

Ngay nhan bai: 15/6/2021

Ngay thong qua phan bién: 16/7/2021

Ngay duyét ding: 23/7/2021
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QUAN LY DU LIEU DA DANG SINH HOC NAM LON
TAI VUON QUOC GIA XUAN SON PHUC VU CHO
MUC BiCH BAO TON

TOM TAT

Lé Thanh Huyén' ", Nguyén Thi Yén Ly

Bai bao nay trinh bay két qua xay dung co s& dit liéu ndm 16n tai Vuon Quoc gia (VQG) Xuan Son, tinh Phu
Tho. Két qua téng hop 127 mau tai VQG Xuan Son phat hién duoc 57 loai ndm 1on, 44 loai da xac dinh va 13
mau chua x4c dinh dugc thanh phén loai. Co sé& dit lieu ndm lén tai VQG Xuan Son, tinh Phu Tho gom 3 bo,
8 ho, 19 chi va 57 loai ndm. Nghién ctru da dé xuit mot s6 giai phap nhu: Phat trién va tng dung co s& dir
lieu trong cong tac bao ton lodi nAm; tuyén truyén gido duc nang cao nhan thitc bdo vé moi truong; ky thuat,
nghién cttu khoa hoc va hop tac quéc té. Két qua nghién ctru nay cung cap mot s thong tin vé nguon dir
lieu da dang sinh hoc ndm 16n tai VQG Xuan Son phuc vu cong tac quan ly ngudn dir liéu va bao tén nim

lém.

Tir khoa: Pa dang sinh hoc, ndm Ion, co sé dit liéu, VQG Xuan Son.

1. BAT VAN BE

Nam 1a nhitng sinh vat song hoai sinh trong moi
truong sinh thai. Nam c6 kha ning tiét ra cac
enzyme vao moi truong dé phan gidi cac phan ti
phtc tap thanh cac chat don gian, vi thé ching c6 vai
tro rat lon trong viéc thuc ddy toc do chu trinh tuan
hoan vat chat trong tu nhién, khoang hoa cac hop
chat hiru co, lam sach moi truong sinh thai va tiang
do phi nhiéu cho dat, thong qua d6 lam tang nang
suat cay trong va cay rimg. Chinh vi vay, tir nam 1922
cac nghién ctru vé nadm 16n bat dau duwoc thuc hién
trén thé gioi [1], [11] va cac nha sinh vat hoc Viéet
Nam tién hanh nghién ctu tr nam 1953 [2]. Cac
nghién cttu gan day & Viét Nam cha yéu vé da dang
thanh phan loai nAm né6i chung va ndm lon néi riéng
[2], [3], [4], [5], [6], [7], [8]. Viéc xay dung co s dir
lieu (CSDL) dé phuc vu quan ly da dang sinh hoc
nam noéi chung va nam 16n ndi riéeng & Viét Nam chua
c6 nhiéu nghién ctru dé cap dén.

Vuon Quéc gia (VQG) Xuan Son, tinh Phu Tho
¢6 hé sinh thai rimg duoc danh gia 1a kha phong phu,
da dang ctia mién Bac ndéi rieng va Viet Nam noi
chung. Hé sinh thai rimg nhiét déi va 4 nhiét déi con
tén tai kha nhiéu loai dong, thuc vat quy hiém dic
trung cho viung nui Bac bo. Dac biét, diéu kién tu
nhién tai VQG Xuan Son rat thuan loi cho su phat

! Khoa Méi truong, Trudng Pai hoc Tai nguyén va Moi
truong Ha Noi
* Email: Ithuyen@hunre.edu.vn

trién ctia ndm 16n. Chinh vi vay, nghién ctru téng hop
dit lieu loai nam 1on tai VQG Xuan Son dé xay dung
mot CSDL nam 16n dong bo, thong nhat va day da
phuc vu cho cac cong tac bao ton 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Stt dung 127 mau nam 16n tai VQG Xuan Son,
tinh Phu Tho, cac nghién ctu trudc dé vé loai nim
lon tai VQG Xuan Son va két qua diéu tra khao sat
thuec té tai VQG Xuan Son.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap thu thip tai liéu

Thu thap tai liéu, ké thtra két qua nghién cttu vé
cac loai ndm 16n va dac diém khu vuc tai VQG Xuan
Son di hoan thanh va duoc cong nhan trudc day, bao
gom:

- C4c tai lieu lien quan dén vi tri dia ly, dac diém
dia hinh, hién trang cong tac bao tén da dang sinh
hoc néi chung va bao ton ndm lon néi riéng tai VQG
Xuan Son.

- Cac tai lieu vé tinh hinh phat trién kinh té - xa
hoi khu vee VQG Xuan Son.

- C4c tai lieu vé phuong phap xay dung CSDL tai
nguyén moi truong va cac CSDL da c6 vé loai ndm
lom.
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2.2.2. Phuong phap khao sat thirc dia

Khao sat thuc dia cac noi dung bao gom: Hién
trang phan bo, dac diém hinh théi ctia cac loai nim
lon tai khu vuc nghién ctu so voi két qua tir cac
nghién ctu truéc day da thu thap duoc; hién trang
quan ly da dang sinh hoc tai VQG Xuan Son théng
qua phong van truc tiép trong qua trinh diéu tra,
cung voi do 1a tim hiéu chi tiét hon vé y kién caa
nguoi dan doi voi cac chinh sach ctia Ban quan ly
VQG Xuan Son. Phuong phap nay sé giup nghién
ctru tiép can duoc cac thong tin khong duoc cong
khai trén internet hodc chua co6 trong cac coéng trinh
nghién ctu trudc day. So sanh va phan tich cac két
qua khao sat thuc té€ dé dua ra két qua nghién ctru.

2.2.3. Phuong phdp phong van

Xay dung 2 mau phiéu diéu tra vé hién trang
quan ly, bao ton; nhitng thuan loi, kho khin trong
cong tac quan ly va bao ton nam lon doi voi 2 doi
tuong la nha quan ly va cac ho dan thuoc khu vuc
VQG Xuan Son. Muc dich dé dé xuat cac bién phap
bao ton, phat trién va khai thac ndm lon tai VQG
Xuan Son. Tién hanh diéu tra: Can bo quan ly (20
phiéu) va cac ho dan thuoc khu vuc VQG Xuan Son.

2.2.4. Phuong phap dinh loai nam Ion

Dinh loai nam lon theo Trinh Tam Kiet (2011,
2012, 2013 va 2014) [12], [13] va Le Thanh Huyén
(2019) [14].

2.2.5. Phurong phap xay dumg CSDL

Dua trén huéng dan ctia Crous va cs (2004)[9]
va Thong tu s6 26/2014/TT-BTNMT ngay 28 thang 5
nam 2014 cta Bo Tai nguyén va Moi trueong [10].

3. KET QUA VA THAO LUAN

3.1. Hién trang da dang sinh hoc loai 14m 16n tai
VQG Xuan Son

C6 3 bo dugc nghién ctru phat hién tai VQG
Xuan Son, lan luot 1a bo Polyporales, Auriculariales
va Agaricales. Bo Polyporales c6 do phong phu vé
loai so véi 2 bo ndm 16n Auriculariales va Agaricales
cta VQG Xuan Son.

Tuy s6 ho it hon bo Agaricales nhung bo
Polyporales lai chiém da s6 vé s6 chi, tong so loai va
s6 loai da duoc xac dinh véi cac ty 1é lan luot 1a
63,16%, 54,39% va 61,36%. BO Auricularialesméi chi
ghi nhan duoc 1 ho, 1 chi, 1 loai (1 loai da duoc xac
dinh).

Béng 1. Téng hop cic by ndm 16n tai VQG Xuén Son

TT Bo S6 ho S6 chi Tong so loai S6 loai da xac dinh
j n n (%) n n (%) n n %) n n (%)
1 Agaricales 4 50,00 6 31,58 25 43,86 16 36,36
2 Auriculariales 1 15,50 1 5,26 1 1,75 1 2,28
3 Polyporales 3 37,50 12 63,16 31 54,39 27 61,36
Téng 8 100 19 100 57 100 44 100

Ghi chu: n I4 s6 lrong; n (%) 13 ty 6% vé sé lirong

Polyporaceae [

(]

Fonutopsidaceae |

Ganodermataceaae || =

Auriculariaceae [l
Hydnangiaceae J§
Agancaceae

Schizophyllaceae 1l

Marasmiaceae |}

0 A 10 13

® Loai da xac dinh Loai chua xac dinh

Hinh 1. S6 luong loai phan theo timg ho

Hinh 1 cho thdy, trong cac ho nidm phat hién
duoc tai VQG Xuan Son, ho Marasmiaceae cé so
luong loai 16n ndm lon nhat tai VQG Xuan Son (22
loai ndm), ti€p dén 1a ho Polyporaceae (thuéc nhoém

nam 16) voi 21 loai ndm va ho Ganodermataceaae
(thuéc nhom nam 16) ciing 1a ho ghi nhan nhiéu loai
nam tai VQG Xuan Son.

Két qua nghién cttu cho thiy, VQG Xuan Son rat
da dang cac loai ndm 16 thuoc bo Polyporales do c6
s6 luong ho vuot troi (2 ho nam: Polyporaceae va
Ganodermataceaae déu co so luong loai 16n nhat).
Nguyén nhan do yéu to vé ctua do 4m, tham thuc vat
va khi hau thuan loi hon.

3.2. CSDL loai cac loai ndm lén tai VQG Xuan
Son

3.2.1. Cau tric CSDL: Cau truc CSDL duoc thiét
ké theo mo hinh CSDL quan hé. Viéc chia hé thong
dir liéu ra thanh cac bang nhd c6 méi quan hé véi
nhau, ddm béo t6i wvu héa khong gian luu trix dix lieu
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va kha nang m& rong sau nay khi phat hién thém cac
loai méi.

Phan nganh Lop B

PK | ID PK | ID PK | ID
Tén phan nganh én Lp CED)
s6 16p
Nganh &

(5]

Tén Ho Tén Chi
S6 chi S0 lodi G& xéc dinh

FK | B& Sé loai chua xdc dinh

Téng sé loai

FK |Ho

Tham khdo Bia diém 1ay mdu

PK | ID D

Kinh g6
Ve
Lo

chi

Naay 1y méu

FK | Tham kndo

Hinh 2. C4u triic CSDL loai ndm 16n
tai VQG Xuén Son

Dix lieu vé 1 loai thuoc nganh nidm 16n -
Basidiomycosta sé duoc leu trit theo nhiéu tang, tir
tréen xuong dudi. Pau tién, nganh ndm 16n sé bao
gom 3 phan nganh, méi phan nganh lai chita nhiéu
16p, méi 16p lai chiéu nhiéu bo, moi bo lai chira nhiéu
ho, méi ho lai chira rat nhiéu chi khac nhau va cudi
cung ting chi ndm lai chtta nhiéu loai ndm. Loai 1a
tang dir liéu cudi cung. Vi vay, CSDL truoc hét sé
gom 6 bang dir liéu twong tmg voi 6 tang thong tin.
Dé nhan thdy, su rang budc & ting trén va tang ngay
dudi 1a quan hé mot — nhiéu. Tie 1a mot doi tuong &
tang trén c6 thé bao goém nhiéu déi twong & tang
dudi. Cu thé, mot nganh ndm 16n bao gém 3 phan
nganh, 1 phan nganh bao gom nhiéu 1op, 1 16p bao
gom nhiéu bo... Nguoc lai, 1 doi twong & tang dudi
chi c6 thé thuoc vé 1 d6i tuong & tang phia trén.

3.2.2. Quy trinh nhip liéu: Viéc nhap dir lieu va
CSDL tuan theo céu truc xay dung, nhap lan luot cac
16p dix liéu vao cac bang tinh Excel theo quy trinh
(Hinh 3).

Quy trinh nhap lieu duoc tién hanh theo timg
tang tir trén xuong duoi. Thit te nhap di liéu vao cac
bang lan luot 1a: Nganh, 16p, bo, ho, chi, loai va diém
lay mau. Trong qua trinh nhap, st dung khoa chinh
(ID) cac bang tang trén lam khoéa ngoai bang tang
duéi, dam bao cac khéa ngoai phai thuoc danh sach
da nhap tai cac bang & budc trudc do. Cudi cung la
nhap cac thong tin cho bang “diém ldy mau”. Bang

nay sé gom 3 khoa ngoai bao gém: chi ndm, loai ndm
va tai lieu tham khéo ctia nghién ctu.

Bang phan nganh
L Nhdp thong tin vao
bang l6p

prummm——————M\
Nhap thong tin vao
bang by

L Nhap thong tin vao b
bang ho _
s

Nhap thong tin vao ‘
bang chi |

.
L Nhap thong tin vao
bang loai

Nhap thong tin vao

bang diém lay mau

Hinh 3. Quy trinh nhép liéu vao CSDL

323 So do phan bo lodi nam Ion: Dua trén
CSDL da téng hop, so @4 phan bo loai ndm 16n tai
VQG Xuan Son duoc xay dung dudi dang bang téng
hop (Hinh 4).

KM LON TAI VUON QUAC GIA XUAN SON TINH PHU THO

| N
S

Hinh 4. So d6 phan bé cac loai ndm 16n
tai VQG Xuan Son

Bang tong hop dit lieu cac loai nAm 16n bao gém
4 thanh phan chinh. Phia tréen (Hinh 4) gdém cac 6
thong ké s6 luong cac 3 bo, 8 ho, 19 chi va 57 loai
nam da duoc phat hién tai VQG Xuan Son, bao gém
ca s0 loai da xac dinh va chua xac dinh. Phia duoi
bao gém mot ban d6 hién thi cac diém ldy mau cta
timg loai nAm. Cac diém nay sé bao gdm cac thong
tin vé loai ndm, chi ndm, nguoi ldy mau va thoi gian
1dy mau. O bén trai 1a mot bo loc bao gom céac chi
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nam da dugc phat hién tai VQG Xuan Son. Nguoi
xem c6 thé lya chon hién thi vi tri cac loai nAm lon
theo timg chi va hién thi cac diém nay trén ban dé.
Bén phai ban d6 1a mot biéu do thong ké cac loai
nam lon da phat hién theo timg chi ndm. Cac s6 liéu
nay sé duoc tw dong cap nhat khi c6 su thay déi
thong tin cac loai ndm trong tép Excel. Nguoi dung
c6 thé thao tac truc tiép trén ban do va lua chon dir
lieu can hién thi nén sé 1am cho viéc quan ly cac loai
nam 16n duoc truc quan tot hon va tiép thu cac thong
tin dé dang hon.

3.3. Hién trang cong tic bao ton nim lon tai
VQG Xuan Son

VQG Xuan Son c6 nhiéu loai ndm 16n c6 gia tri
thuc pham nhu cac loai thuoc chi Auricularia va cac
loai Coriolus hirsutus, Laetiporus cincinnatus,
Polyporellus badius, Trametes gibbosa. Ngoai ra c6 3
loai c6 gida tri lam duoc liéu la: Moc nhi
(Auriculariaauriculajudae), nam ga (Laetiporus
cincinnatus) va nam Van chi (Zrametes versicolon).
Tuy nhién, cong tac bao ton da dang sinh hoc cac loai
nam lon & VQG Xuan Son van dap ung duoc muc tiéu
va yéu cau vé bao ton da dang sinh hoc.

- Doi vor nguor dan:

Hién nay, nguoi dan sinh song ngay trong viing
16i ctia VQG Xuan Son phén 16n 1a nguoi dan toc thiéu
s6 (Dao, Muong..) cu tru tai cac xém: Lang, Du, Lap,
Thang, Coi,... cudc song ctia nguoi dan & day con dua
vao rimg. Do vay, khong thé tranh khoi tinh trang
nguoi dan vao rung khai thac 1am san trai phép va tu
phat. Cac hoat dong thuong ngay ctia ho nhu khai
thac g6, thu hai 1am san khac nhu: cti dun, mang tre,
mat ong, phong lan giy anh huong tiéu cuc dén hé
sinh thai rimg, nguy co chay rimg 1a rat cao. Bén canh
d6, phong tuc lac hau séng du canh, du cu van con xay
ra & VQG Xuan Son [15]. Két qua diéu tra phong van
cho thdy, nguoi dan sinh séng ¢ ving dém VQG
Xuan Son khong st dung nidm tu nhién lam thuc
pham va chi c6 mot s6 it nguoi dan thu hai ndm lam
thuc pham hoac duoc liéu. Nhin chung, hoat dong du
lich va khai thac rimg néi chung tac dong dén da
dang sinh hoc ctia nam 16n.

- Doi voi to chute quén Iy:

Doi ngti can b6 va nhan vién quan ly VQG Xuan
Son con it va thiéu lai phai quan ly trén mot dia ban
rong, dia hinh phtec tap, nhiéu ho dan song tai ving
16i nén gap rat nhiéu kho khan. Luc luong can bo ky

thuat khong du dé trién khai cac hoat dong tai cac
thon xém. Cac can bo co trinh do chuyén mén ky
thuat con it, kho c6 thé dam duwong duwoc cac chuong
trinh hoac du an 1én ctia VQG Xuan Son. Bén canh
do, trang thiét bi ctia VQG Xuan Son con rat han ché,
thiéu thon. Hién tai, VQG Xuan Son ciing chua tién
hanh x4y dung danh muc va sé tay vé cac loai ndm
dac hitu va c6 gia tri tai khu vue. Do vay, VQG Xuan
Son can ting cuong nang luc quan ly, ky nang quan
ly bén vimg, bao téon da dang sinh hoc, voi su tham
gia cta cong dong, cac chu thé Nha nude, tv nhan
g6p phan quan ly bao vé hé sinh thai rimg lau dai.

3.4. Dé xuit giai phap bao ton loai ndm lén tai
VQG Xuan Son

3.4.1. Gidi phap phét trién va ung dung CSDL
trong cong tic bao ton loai nam Ion

- Can c6 cac quy dinh doi voi cac nghién ctu loai
nam 16n tai VQG Xuan Son vé mat dinh dang dit liéu,
khoéi luong dir lieu dd yéu cau dé c6 thé nhap vao
cung voi hé thong CSDL da co.

- T6 chitc cac cudc hoi thao gioi thiéu va huong
dan st dung CSDL loai nam 16n tai VQG Xuan Son
dé cac nha nghién ctu, cac can bo kiém lam biét dén
va c6 thé ap dung CSDL vao cac nghién ctru.

- Tang cuong cong tac kiém tra, kiém dinh dinh
ky hang nam d6i véi cac dit lieu duoc nhap vao CSDL
dé dam bao su chinh x4c va day du.

- Tang cuong kiém tra giam sat viéc thu mau,
phoi hop voi nguoi dan dia phuong tao thanh vanh
dai quan ly chit ché tir trong ra ngoai VQG Xuan Son

- Lap hé thong thong tin theo déi viéc thu mau
tai VQG Xuan Son.

3.4.2. Gidi phdp tuyén truyén gido duc nang cao
nhan thitc bdo vé moi truong

- Tang cuong cong tac dao tao, bodi duong cho
cac can bo dia phuong nhim dam bdo mdi can bo
déu duoc ti€p can nhimg kién thitc moi nhat vé bao
vé rimg, van dong va tuyén truyén dén nguoi dan
cong tac bao ton da dang sinh hoc.

- Pao tao doi ngii can bo c6 chuyén mon sau vé
nam lon. H6 tro nguoi dan vé kinh phi, ky thuat
trong nam tai VQG Xuan Son

- Xay dung cac mo hinh du lich sinh thai, du lich
cong déng nham thu hut khach du lich tham gia vao
coéng tac bao vé méi truong cing nhu ting thém thu
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nhap cho nguoi dan dia phuong, dé ho nhan ra gia tri
quan trong ctia rimg va hé sinh thai.

3.4.3. Gidi phap ky thuat, nghién ciru khoa hoc
va hop tic quoc té

- Can c6 thém nhiéu nghién cttu vé cac loai ndm
& khu vue VQG Xuan Son, nhiam xay dung danh muc
cac loai nam tai dia phuong. Xac dinh cac loai nim
quy hiém, c6 gia tri trong doi song thuc tién nham
d4y manh cong tdc nudi tréng rong rai tai dia
phuong.

- Ap dung khoa hoc ky thuat tién tién vao viéc
tréng va nuoi cay nhitng loai ndm c6 gia tri; duy tri
tim kiém va luu gitt nguon gen ban dia doi voi loai
nam Van chi (7rametes versicolon; tao ra su da dang
phong phu trong nhém n4m 16n nhé vao cong nghé
nudi trong nam tién tién hién nay.

- Tang cuong mo rong quan hé hop tac voi cac to
chttc trong va ngoai nudc, voi cac du an bao ton da
dang sinh hoc, dau tu cho cong tac bao ton tai
nguyeén rimg noi chung va cac loai nim lon néi riéng.

4. KET LUAN

Nghién cttu da tién hanh tong hop va xay dung
CSDL cac loai nam 16n tai VQG Xuan Son tinh Phu
Tho. Két qua téng hop 127 mau tai VQG Xuan Son
phat hién duoc 57 loai nam 16n, 44 loai da xac dinh va
13 mau chua x4c dinh duoc thanh phan loai. Hién tai,
CSDL ctia nganh nam 16n tai VQG Xuan Son bao
gom: 3 bo (Agaricales, Auricularia, Polyporales); 8
ho (Agaricaceae, Hydnangiaceae, Marasmiaceae,
Schizophyllaceae, Auriculariaceae, Fomitopsidaceae,
Ganodermataceae, Polyporaceae); 19 chi
(Auricularia, Cerrena, Coprinus, Fomes, Ganoderma,
Hexegonia, Laccaria, Lentinus, Marasmiellus,
Marasmius, Megasporoporia, Microporus, Mycena,
Polyporus, Pycnoporus, Schizophyllum, Trametes);
57 loai nam (Marasmius oreades, Marasmius rotula,
Marasmius tenuissimus, Marasmius calhouniae,
Marasmius dendrosetosus, Marasmius
bambusiniformis, Marasmius graminum, Marasmius
araneocephalus, Marasmius capillaris, Marasmius
sp.1, Marasmius sp.2, Marasmius sp.3, Mycena
tenerrima, Mycena adonis, Mycena minya, Mycena
alba, Mycena acicula, Mycena clavicularis, Mycena
sp.1, Mycena sp.2, Mycena sp.3, Marasmiellus sp.,
Schizophyllum commune, Coprinus sp., Laccaria sp.,
Auricularia auriculajudae, Ganoderma applanatum,
Ganoderma  sessile, Ganoderma  gibbosum,

Ganoderma  curtisii  Ganoderma  boninense,
Ganoderma  mastoporum, Ganoderma  sp.],
Ganoderma sp.2, Ganoderma sp.3, Laetiporus
cincinnatus, Hexagonia tenuis, Microporus
vernicipes, Microporus xanthopus, Microporus aff.
flabelliformis,  Microporus  affinis,  Polyporus
arcularius, Polyporus badius, Polyporus

leptocephalus, Polyporus perennis, Polyporus varius,
Pycnoporus cinnabarinus, Pycnoporus sanguineus,
Megasporoporia hexagonoides, Cerrena unicolor,
Coriolopsis  sanguinaria, Fomes formentarius,
Lentinus sajor-caju, Trametes gibbosa, Trametes
hirsuta, Trametes versicolor, Trametes sp.). Nghién
ctru da dé xuat mot so giadi phap nhu: Phat trién va
ung dung CSDL trong cong tac bao ton loai nam;
tuyén truyén gido duc nang cao nhan thic bao vé
moi truong; ky thuat, nghién cttu khoa hoc va hop
tac quoc té. Két qua nghién ctru ndy cung cap mot s
thong tin vé nguon dix lieu da dang sinh hoc ndm 16n
tai VQG Xuéan Son phuc vu cong tac quan ly ngudn
dir liéu va bao ton nam lon.
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DATA MANAGEMENT OF BASIDIOMYCOTA BIODIVERSITY IN XUAN SON NATIONAL PARK FOR
CONSERVATION PURPOSE

Le Thanh Huyen?, Nguyen Thi Yen Ly*

! Environmental faculty, Hanoi University of Natural Resources and Environment

Summary

This paper showed the results of building a large mushroom database at Xuan Son National Park, Phu Tho
province. The results of 127 samples at Xuan Son National Park, detected 57 species, in which 44 species
have been identified and 13 samples have not been identified to species. The mushroom database at Xuan
Son National Park, Phu Tho province contains 3 orders, 8 families, 19 genera and 57 species of mushrooms.
The study has proposed a number of solutions such as: Developing and applying databases in the
conservation of mushroom species; propaganda and education to raise awareness of environmental
protection; technique, scientific research and international cooperation. The results of this study provide
several information about the mushroom biodiversity data source in Xuan Son National Park for data source

management and mushroom conservation.
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NGHIEN CUU XAY DUNG CHIEN LUOC TAI CHIiNH
BEN VUNG VUON QUOC GIA CAT TIEN
GIAI DBOAN 2021 - 2030

Tran Thi Thu Hav*

TOM TAT

Nghién ctru xay dung chién luoc tai chinh bén vitng Vuon Quoc gia (VQG) Cat Tién giai doan 2021 - 2030 1a
mot noi dung trong du 4n “Bao ton, sit dung bén vitng da dang sinh hoc va cac dich vu hé sinh thai ritng tai
Viet Nam” (du an GIZ - Bio) do t6 chitc Hop tac phat trién Dic (GIZ) va Bo Nong nghiép va PTNT phéi hop
thuc hién. Nghién ctu nay tap trung vao viéc danh gia hién trang, uéc luong nhu ciu va xac dinh cac
khoang trong vé tai chinh. Tir d6 dé xuat cac gidi phap huy dong tai chinh nhim hé tro VQG Cat Tién trong
viéc thuc hién phuong 4n quan ly, bao ton va phat trién bén vimg VQG Cat Tién giai doan 2021 - 2030
(Phuong 4n QLRBYV). Két qua nghién ctru cho thdy, cac ngudn tai chinh cia VQG Cat Tién kha da dang
nhung hau hét khong 6n dinh. Trong giai doan 2021 - 2030, VQG Cat Tién can tir 1.060 ty dong dén 1.154 ty
dong dé thuc hién cac hang muc dau tu trong phuong an QLRBV. Tuy nhién, véi cac nguédn luc hién co,
VQG Cat Tien sé bi thiéu khoang 169,7 ty dong dén 236,6 ty dong. Vi vay, VQG Cat Tién can 4p dung dong
thoi mot so gidi phap nham huy dong thém nguén luc tai chinh va nang cao hiéu qua st dung cac ngudn luc
huy dong duoc. Viéc ap dung cac giai phap nay khong chi gitp VQG Cat Tién cé di ngudn luc thuc hién

phuong an QLRBV ma con giup VQG ddy nhanh qua trinh tu ch tai chinh.

Tir khoa: Chién liroc, tai chinh bén vitng, Viron Quoc gia, Cat Tién.

1. BAT VAN BE

Voi téng dién tich 71.187,9 ha, ndm trén dia phan
ba tinh Lam Dong, Binh Phudc va Dong Nai, VQG
Cat Tién la mot trong nhitng VQG quan trong bac
nhat ctia Viet Nam. Nam 2020, voi su ho tro ctia cac
don vi te van, VQG Cat Tien da xay dung “Phuong 4n
quan ly, bdo ton va phat trién bén vimg VQG Cat
Tién giai doan 2021 - 2030” (goi tat 1a phuong 4an
QLRBV) vo6i cac muc tiéu, ké hoach va giai phap thuc
hién rat cu thé nham quén ly va st dung bén vimg
cac hé sinh thai rimg trong giai doan 10 nam tiép
theo. Phuwong an QLRBV cia VQG Cat Tién da duoc
cac co quan, don vi c6 thdm quyén phé duyét vao
thang 3 nam 2021. Pén ngay 30 thang 8 nam 2021,
VQG Cat Tién da ban hanh Quyét dinh s6 689/Qb-
VCT-KHHTQT vé ké hoach trién khai phuong an
QLRBYV giai doan 2021 - 2030 [5]. Mac du cac khia
canh vé ky thuat va tai chinh trong phuong an
QLRBV da duoc xem xét ky nhung két qua danh gia
viéc thuc hién phuwong an QLRBV ciia VQG Cat Tién
giai doan 2011 - 2020 cho thay, van con 27/137 (gan
20%) hang muc dau tu chua duoc thuc hién hodc moi

' Vién Nghién ctru Sinh thai va Méi truong rirmg
" Email: ha.tt@rcfee.org.vn

chi duwoc thuc hién mot phan do thiéu kinh phi.
Thém vao d6, dai dich Covid - 19 da va dang anh
hudng niang né dén cac ngudn tai chinh truyén thong
ctia VQG Cat Tién khong chi trong thoi gian trudc
mat ma cé thé tac dong lau dai. Cac nguon tai chinh
bi 4nh huwong bao goém: Ngan sach nha nuoc
(NSNN), nguon thu tir chi tra dich vu moi truong
rimg (DVMTR), nguén thu tir hoat dong du lich sinh
thai (DLST), nguon tai tro, vién tro co tinh chat quéc
té. Dé dam bao co6 thé huy dong dt nguodn tai chinh
thuc hién cac muc tieu va ké hoach da dé ra trong
phuong an QLRBV giai doan nam 2021 - 2030, VQG
Cat Tién can thuc hién chién luoc nham da dang hoa
nguon luc tai chinh, ting nguoén thu va st dung hiéu
qua doi voi cac ngudn thu sin co.
2. PHUONG PHAP NGHIEN CUU

Chién luoc tai chinh bén vitng (TCBV) cua VQG
Cat Tién duoc thuc hién theo huéng dan “Cac buoc
lap ké hoach tai chinh bén vimng cho cac khu bao
ton” do GIZ -Viet Nam x4y dung va hoan thanh vao
thang 8 nam 2021 trong khuon khé du an GIZ -Bio
[1]. Heong dan nay duoc xay dung dua trén cac bai
hoc da thanh cong vé lap ké hoach TCBV cho cac
khu bao ton (KBT) da duoc quoc té cong nhan va co
st diéu chinh cho phu hop voi diéu kién thuc té tai
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Viéet Nam. Theo do, viéec xay dung chién luoc tai
chinh cho mot KBT sé gom 3 buoc: (i) Danh gia thuc
trang va co hoi tai chinh ctia KBT; (ii) Lap chién luoc
nhim tang cuong kha niang huy dong nguédn luc tai
chinh cho KBT; (iii) Xay dung cac khuon khé, quy
trinh dé thuc hién cac giai phép tai chinh kha thi.

Viéc thuc hién cac bién phap gian cach xa hoi
treoc dién bién phic tap cta dai dich Covid - 19
trong thoi gian nghién ctru khién cho cac hoat dong
thu thap thong tin, s6 lieu so cap tai hién truong
(VQG Cat Tien) gap nhiéu kho khan, do do, phan 16n
cac thong tin, so lieu st dung cho viéc xay dung
chién luwoc TCBV duoc cung cap boéi Phong Ké hoach
- Tai chinh, Phong Khoa hoc - Hop tac qudc té cta
VQG Cat Tién va cac ghi chép hién truong ctia doan
tu van GIZ trong chuyén cong tac téi VQG Cat Tién
vao thang 11 nam 2020.

Pau vao quan trong cho viéc xay dung chién
luoc TCBV bao gém: Panh gia vé nhu cau vé tai
chinh cho cong tac QLRBV, uéc luong khoang trong
vé tai chinh trong viéc thuc hién ké hoach QLRBYV,
két qua ra soat cac giai phap tai chinh hién c6 cho
cong tac QLRBYV. Viéc danh gia thuc trang tai chinh
ctia VQG Cat Tién duoc thuc hién dua trén so liéu
thu - chi tai chinh trong giai doan 2016 - 2020. Trong
khi d6, cac danh gia vé nhu cau tai chinh cho phuong
an QLRBV duoc thuc hién dua trén khai toan cac
hang muc dau te dwoc dé xuat trong phuong an
QLRBYV c¢6 tinh dén nhimmg thay déi sau khi duoc phé
duyét. Khoang trong vé nguodn luc tai chinh duoc xac
dinh dua trén viéc so sanh gitra nhu cau tai chinh va
kha nang huy dong tai chinh trong diéu kién binh
thuong, trong d6 kha nang huy dong tai chinh trong
diéu kién binh thuong duoc danh gid dua trén xu
huéng cua timg nguon luc trong vong 5 nam tré lai
day va trén mot s6 du bao lién quan dén xu huéng
clia cac nguon luc trong tuong lai, dac biét 1a nhing
ngudn luc c6 kha nang anh hudng béi dién bién phirc
tap ctia dich bénh Covid - 19. Cudi clung, cac giai
phap tai chinh phu hop cho VQG Cat Tién duogc xac
dinh dua trén viéc ra soat, sang loc va danh gia cac
giai phap tai chinh dang duoc thuc hanh trong nudc
va quoc té dua trén mot so tieu chi nhu: (i) Tiém
nang gitup da dang hoa/tang cuong nguon luc tai
chinh/tiét kiém chi tieu d6i voi VQG; (ii) Quy mo
tac dong dén su bén ving vé tai chinh cho viéc thuc
hién QLRBV cta VQG; (iii) Tinh kha thi vé mat ky
thuat.

3. KET QUA NGHIEN CUU

3.1. Két qua danh gia hién trang tai chinh VQG
Cat Tién giai doan 2016 - 2020

Két qua phan tich s6 liéu giai doan 2016 - 2020
cho thdy: Trung binh mdi nam VQG Cat Tién thu
duoc 85,9 ty dong tir 5 ngudn chinh gdm: NSNN céap
Trung wong, NSNN céap dia phuong, doanh thu tir
DLST, chi tra DVMTR va nguén tai trg, vién tro c6
tinh chat quoc té. Trong do, NSNN chiém ty trong
lon nhat, trong duong véi 52,1% téng nguodn thu. Bén
canh do, trung binh moéi nam VQG Cat Tien chi 68,6
ty déng (tuong duong voi 78,7% téng nguédn thu) cho
14 hang muc khac nhau, trong d6 3 hang muc chi lon
nhat bao goém: Chi luwong va hoat dong bo may
(32,2%), chi khoan bao vé rung (23,5%) va chi xay
dung co ban (16,4%). So voi nhiéu VQG, KBT khac
trén ca nudc, miac do da dang va én dinh tir ngudn
thu ctia VQG Cat Tién twong doi tot. VQG Cat Tién 1a
mot trong so rat it cac VQG, KBT c6 tir 5 ngudn thu
tré'lén. Nho c6 su da dang vé nguon thu nén kinh phi
hoat dong ctia VQG Cat Tién khong qua phu thudc
vao NSNN, chi khoang 50%.

Mic du c6 nguon thu da dang va téng mtc thu
c6 xu huong ting dan qua cac niam nhung mot so
nguén thu cta VQG Cat Tién c6 xu huéng khong 6n
dinh, chang han NSNN tir Trung wong dang giam
dan qua cac nam trong giai doan 2016 - 2019 nhung
tang manh tré lai (gan 30%) trong nam 2020; nguén
thu tirt DLST ting déu trong giai doan 2016 - 2019
nhung gidm manh trong nam 2020; nguén tai tro,
vién tr¢ tang nhanh trong giai doan 2016 - 2018 va
giam dan trong giai doan 2019 - 2020. Bén canh do,
nguén kinh phi ma VQG Cat Tién nhan duoc chi dap
tng cac nhu cau t6i thiéu vé QLRBV va bao tén da
dang sinh hoc (PDSH). Nhiéu linh vuc lién quan dén
van dé QLRBYV va bao ton DDSH hién khong c6 hoac
khong da kinh phi dé trién khai nhu: nghién ctru
khoa hoc, ctru ho dong vat, theo doi dién bién tai
nguyén rimg, giam siat PDSH, gido duc truyén
thong, nang cao nhan thiec,... Giai doan 2011 - 2020,
gan 20% hang muc dau tu trong phuong 4an QLRBV
chua c6 kinh phi thuc hién hoac méi chi thuc hién
duwoc mot phan.

Két qua phan tich so6 lieu giai doan 2016 - 2020
ciing cho thay, dai dich Covid - 19 anh hudng ning
né dén mot s6 ngudn thu ctia VQG Cat Tien, dac biét
la thu t DLST (nam 2020 giam 30% so véi nam
2019).
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3.2. Nhu c4u tai chinh cho QLRBV ctia VQG Cat
Tién

Can c vao phuwong an QLRBV da dugc phé
duyét va can ct vao tinh cap thiét cta cac hoat dong
va kha nang huy dong von dé thuc hién cac dé xuat
dau tu, ngay 30/8/2021, VQG Céat Tién da ban hanh
Quyét dinh s6 689/QD-VCT-KHHTQT ban hanh ké
hoach trién khai phuong 4n Quan ly, Bao ton va Phat

trién bén virng VQG Cat Tién, giai doan 2021 — 2030
[5], trong d6 c6 mot so thay doi vé noi dung, tién do,
khoi lwong cac hoat dong va nhu cau dau tu so voi
phuong an QLRBV ban dau. Téng nhu ciu von dau
tu cho cac hoat dong QLRBV theo quyét dinh nay 1a
1.153,8 ty dong. Nhu cau von cu thé theo nguon duoc
thé hién & bang 1.

Bang 1. Nhu ciu von cho QLRBV theo giai doan va theo ngudn

Nguon NSNN Nguon thu cta don vi Nguon khac Tén
Giai doan nam | 2021-2025 | 20262030 | 20212025 | 2026-2030 | 2021-2025 | 2026-2030 &

Nhucauvon |- e 7my | 307114 145.853 88.673 151.132 75.247
(triéu dong)

= 1.153.790

ons 692.885 934.526 226.379
(triéu dong)

TV 1e %) 60 20,3 19,7 100

Hién tai VQG Cat Tién dang duoc GIZ ho tro xay
dung dé an phat trién DLST giai doan 2021 - 2030
(bé an DLST méi) huong toi phan khuc khach hang
c6 kha nang chi trd cao véi nhiéu dich vu cao céip
(dac biet 1a dich vu lvu trid). Nhu cau von dau tu cta
dé an nay thap hon so voi dé an phat trién DLST

trong phuong an QLRBV (Pé an DLST ci) khoang
93,8 ty. Do do, néu dé an nay dugc phé duyét thay
thé cho dé an cii, nhu cau von dau tu cho QLRBV sé
giam xuong chi con gan 1.060 ty déng. Nhu cau von
cu thé theo nguén duoc thé hién ¢ bang 2.

Bang 2. Nhu cau von cho QLRBYV theo giai doan va theo nguén v6i dé 4n DLST méi

Nguon NSNN Nguon thu cta don vi Nguon khac Tén
Giaidoan | 20212025 | 2026-2030 | 2021-2025 | 2026-2030 | 2021-2025 | 2026 - 2030 &
Nhucauvon | g7\ oor | og9781 | 117.628 | 103223 | 128.932 45.747
(triéu dong) 1.059.965
Téng 664.435 220.851 174.679 e
(triéu dong)
T(Z(;e 62,7 20,7 16,4 100
3.3. Khoang trong tai chinh cho QLRBV VQG 2027 170.543 179.789
Cat Tién giai doan 2021 — 2030 2028 181.312 191.062
3.3.1. Dur bdo vé nguon luc tai chinh cia VQG 2029 193.125 203.497
Cit Tién giai doan 2021 — 2030 2030 206.085 217.220
Bang 3. Du bao ngudn lyc tai chinh cia VQG Cat Tong 1.590.426 1.647.774

Tién giai doan 2021 - 2030

88

Nim PAl‘ PA2‘
(triéu dong) (triéu dong)

2021 110.470 110.470
2022 121.938 123.443
2023 142.527 144.026
2024 151.937 154.481
2025 151.765 154.225
2026 160.723 169.562

Nguon luc tai chinh ciia VQG Cat Tién trong giai
doan 2021 - 2030 duoc udc tinh dua trén xu huong
ctia cac nguon lyc trong giai doan 2016 - 2020, ké
hoach cdp von (da duoc phé duyét) ctia mot so
nguon luc (NSNN, tai tro/vién tro) giai doan 2021 -
2024 va mét s6 du bao khac.

Nhin chung, su khéc biét vé nguédn luc tai chinh
ctia VQG Cat Tién giai doan 2021 — 2030 nam & su lua
chon gitra @é an DLST ci (PAl) va dé 4an DLST moi
(PA2). Trong khi dé an DLST cii chu trong vao viéc
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dau tu nang cap, md rong ha tang co ban, ha tang du
lich va huéng t6i doi tuong khach phd thong thi dé
an DLST moi tap trung nhiéu vao dich vu luu tra va
huéng toi doi twong khach co kha nang chi tra cao,
do do, doanh thu du kién tir hoat dong du lich trong
cac nam toi co su khac biét dang ké, dac biéet 1a sau
nam 2025 — khi hoat dong dau tu vao du lich da gan
nhu hoan tidt & cad 2 phuong an. Két qua du bao
nguén luc tai chinh ctia VQG Cat Tién theo nam &
diéu kien binh thuong duoc thé hién ¢ bang 3.

3.3.2. Dur bdo vé nguon luc tai chinh cho QLRBV
giai doan 2021 - 2030

Nguén luc danh cho viéc thuc hién phuong an
QLRBV duoc xac dinh dua trén du bao vé muc thu
cta timg nguon (NSNN, DLST, DVMTR, tai trg, vién
tro,... ), kha nang dong gép cho QLRBV cuta timg
ngudn (vi du: ngudn thu tix DLST c6 thé déng gop
khoang 15% téng doanh thu cho QLRBV; nguén thu
tir chi tra DVMTR ¢6 thé dong gop 90% téng muc thu
cho QLRBYV) va chi phi van hanh (gém lwong va chi
phi hoat déong b6 may ctia Ban Quan ly VQG Cat
Tién, chiém khoang 32,2% téng nguon thu nhu trong
giai doan 2016 — 2020). Két qua du bao vé nguédn luc
danh cho céng tic QLRBV cho VQG Cat Tién giai
doan 2021 - 2030 duoc thé hién ¢ bang 4.

Bang 4. Ngudn lyc tai chinh cho QLRBYV theo giai doan va theo ngudn

NSNN Nguén thu don vi Khac Téng
Giaidoan | 2021-2025 | 2026-2030 | 2021-2025 | 2026-2030 | 2021 - 2025 | 2026 - 2030
PAl
(rie dong) 238.668 263.151 163.398 194.251 29.046 20046 | o105
‘Tong 501.818 357.649 58.093
(trieu dong)
PA2
e 238.668 263.151 164.213 183.573 29.046 29.046
(triéu dong)
s 907.696
ons 501.818 347.785 58.093
(triéu dong)

3.3.3. Khodng trong tai chinh cho QLRBV giai
doan 2021 - 2030

Khoang trong tai chinh cho QLRBV giai doan
2021 - 2030 duoc woc luong dua trén nhu cau tai
chinh va cac du bao vé nguon luc tai chinh cé thé
huy dong duoc trong diéu kién binh thuong cta ting

phuong an.
@ Nhu ciu Kha ndng huy dong

200,000
180,000
160,000 1o}
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100,000 oo

80,000 |

60,000
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20,000

BPon vi: Triéu dong

2021 2023 2025 2027 2029

Nam
Hinh 1. Khoang tréng vé tai chinh cho QLRBYV theo
phuong an 1

Phuong 4n 1: Téng nguon luc con thiéu 1a cho ca
giai doan 2021 - 2030: 236.320 trieu dong, trong do,
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giai doan 2021 - 2025 thiéu 279.213 triéu dong, giai
doan 2026 - 2030 du 42.983 trieu dong. Néu xét theo
nguén: NSNN thiéu 191.067 triéu dong, nguodn thu
ctia don vi du 123.123 trieu dong va nguon khac thiéu
168.287 triéu dong.
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Phuong 4n 2: Téng nguon luc con thiéu cho ca
giai doan 2021 - 2030 1a 152.269 triéu dong, trong do,
giai doan 2021 - 2025 thiéu 219.049 triéu dong, giai
doan 2026 - 2030 du 66.780 trieu dong. Néu xét theo

&9




KHOA HOC CONG NGHE

nguén, NSNN thiéu 162.617 triéu dong, ngudn thu
ctia don vi du 126.934 trieu dong va nguon khac thiéu
116.587 trieu dong.

Nhu vay, du lea chon phwong an 1 hay phuong
2, voi kich ban tot nhat 1a VQG Cat Tién c6 thé huy
dong duoc dt nguédn von nhu du kién va c6 thé st
dung nguén vén mot cach linh hoat gitta cac nguén
va linh hoat gitta cac phan ky thi nguon von huy
dong duoc van thiéu hut khoang 169,7 ty dong - 236,6
ty dong (twong duong voi 15,8% - 20,5% tong nhu cau
nguédn von) cho giai doan 2021 - 2030.

Trong thuc té, ngudn tir NSNN co6 thé bi cat
giam do tac dong lau dai doi voi nén kinh té quoc gia
ttr dai dich Covid - 19. Thém vao d6, phan 16n khoan
thiéu hut ndm & phan nguon khac, gom: nguon tai
tro, vién tro va ngudn xa hoi hod. Ca hai nguon nay
déu 1a cac nguon khong 6n dinh. Dac biét, co ché xa
hoi hoa nguon von cho cac VQG/KBT hién nay con
nhiéu bat cap va nhiéu kha ning trong giai doan 2021
- 2025, cac bat cap nay van chua thé gidi quyét, gay
kho khan cho VQG trong viéc huy dong von tix
nguén nay. Do @6, VQG Cat Tién can can nhéc trién
khai mot so gidi phap dé bu dap cac thiéu hut vé tai
chinh. Céc giai phap nay can huéng dén 2 muc tiéu:
Gia tang nguén thu hoac dau tu cho QLRBV va/hoic
ting hiéu qua chi tieu doi véi cac nguon von huy
dong duoc.

3.4. Mot s6 giai phap tai chinh tiém ning cho
VQG Cat Tién giai doan 2021 - 2030

34.1 Toi da hod hiéu quad kinh doanh DLST
thong qua viéc diy manh hoat dong hop téc, lién két
va cho thué moéi truong rung

biém thuan loi ctia giai phap nay la da duoc thé
ché hoa trong Luat Lam nghiép, Luat Pa dang Sinh
hoc va mot s6 van ban dwéi luat. Thuc tién trién khai
hop téc, lien két va cho thué moi truong rimg tai mot
s6 VQG/KBT trén ca nuoc cing cho thdy, day la
hinh thttc khai thac tai nguyeén DLST t6t hon héan so
véi hinh thiec VQG ty thuc hién kinh doanh DLST
[4]. Kho khan cua giai phap nay 1a dé an du lich méi
do GIZ xay dung dang trong qua trinh thdm dinh,
chua duoc phé duyét nén VQG Cat Tién chua c6 can
ctr dé lua chon va trién khai. Ngoai ra, ngudn luc
DLST ctia VQG con han ché va méi chi dap tng duoc
mot phan nhu cau trong t6 chitc DLST. Bén canh do,
viéc thiéu cac huong dan vé hop tac, lién két va cho
thué moi truong rimg tir cac co quan quan ly cap trén

sé gay kho khian cho VQG trong qua trinh kéu goi
dau tu va hop tac voi khoi tu nhan. Dé thuc hién giai
phap nay, VQG Cat Tién can thac ddy viec tham dinh
va phée duyét dé an moi; dong thoi, tién hanh khao
sat vé nhu cau hop tac, lien két va cho thué moi
treong rumg clia cac cac nhan, t6 chic c6 nang luc
pht hop. Dua trén két qua khao sat, VQG Cat Tién
can xay dung mot dé an hop tac, lien két, cho thué
moi treong rimg phu hop véi tai nguyen va diéu kién
thuc t€ ctia VQG Cat Tién. Sau khi c6 dé an, VQG
Cat Tien co thé tién hanh thi diém hop tac, lién keét,
cho thué moi truong rimg & quy mo nho va trién khai
mo rong néu mo hinh thi diém hoat dong tot.

3.4.2. R4 soat, diéu chinh phi vdo cta va gid cdc
loai dich vu

Giai phap nay cing da duoc thé ché hoa trong
mot s6 van ban cta Nha nudc. Cac nghién ctu trong
nuoc va quoc té cho thay, gia vé vao ctra va gia cac
dich vu ctia VQG Cat Tién con ¢ muc thap so voi kha
nang va muc san long chi tra ctia khach du lich [3].
Kh6 khian cta giai phap nay 1a quy trinh xin diéu
chinh gia vé vao ctra mat nhiéu thoi gian va can co su
doéng y ctia cac VQG khac truc thuoc Tong cuc Lam
nghiép. Ngoai ra, viéc nghién ctu thi truong, xac
dinh muc phi vao cira, muic gia dich vu phu hop
twong doi phtc tap, can su hé tro tai chinh va ky
thuat ctia cac chuyén gia bén ngoai. Dé thuc hién
giai phap nay, VQG can som trién khai hoat dong
nghién ctru thi truong, trién khai thi diém va dé xuat
voi Bo Tai chinh nham diéu chinh hoac ban hanh cac
muc phi méi.

3.4.3. Trién khai co ché chi trda DVMTR doi voi
dich vu hap thu cédc bon

Giai phap nay cing da duoc thé ché hoa trong
Luat Lam nghiép, Luat Bao vé Moi truong. Thi
truong cac bon trong va ngoai nudc cing cho thay
nhiéu trién vong méi [2]. Hién nay cac bén lién quan
(nhu Bo Tai nguyén va Méi truong, Bo Nong nghiép
va PINT, cac t6 chic quoc té, cac dia phuong,...)
déu dang né luc dé xay dung thi truong cho loai dich
vu nay. Cham nhat nam 2028, thi truong cac bon sé
chinh thitc duoc van hanh tai Viet Nam. Kho khan
cua viéc thuc hién giai phap nay la phu thudc vao
muc do hoan thién vé khuon khd phap ly; nhiéu doi
tuong thudc dién phai chi tra chua san sang trong
viéc tham gia thi truong. Ngoai ra, giai phap nay yéu
cau nang luc ky thuat rat cao déi véi chua rimg. Do
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do, dé trién khai giai phap va som duoc tham gia vao
thi truong cac bon, VQG Cat Tién can nghién ctu,
xay dung cac bién phap nhiam tang cuong kha ning
hap thu khi nha kinh cta céac hé sinh thai rimg; ting
cuong nang luc ky thuat cho can bo ctia VQG Cat
Tién, xay dung duong cac bon co s&, thu thap cac
thong tin nén vé doi twong phai chi tra; dong thoi,
trién khai mot s6 hoat dong tuyén truyén nham nang
cao nhan thtrc, trach nhiém cac doi tuong chi tra
tiém nang; cha dong dang ky thi diém chi tra va cudi
cung la tham gia chinh thic vao thi truong cac bon
trong nudc va quoc té.

3.4.4. Chu dong tim kiém, thu hit tii tro tir cdc
dur 4n trong nudc va quoc té vé linh viee bao vé rimg
va bao ton PDSH

Giai phap nay ciing da duoc thé ché hoa va trong
thuc té€ tai Viet Nam hién nay c6 nhiéu t6 chic phat
trién, t6 chirc phi Chinh pht trong nuéc va quéc té,
cac dai st quan c6 nguédn kinh phi cép cho hoat dong
bdo vé rimg, bdo ton DDSH tai cac VQG, KBT trén
ca nuoc thong qua hinh thiec hop dong dich vu hodc
khoan tai tro. Kho khan ctia giai phap nay la moi t6
chtic lai c6 cac yéu cau riéng vé hinh thic, quy mo,
diéu kieén hop tac/céap kinh phi cho VQG/KBT; thoi
gian thong bao dé xuat hop tac/kéu goi y tudng
thuong khong c6 dinh va c6 thé chi dién ra trong
thoi gian ngan, do do, cac VQG/KBT muén tiép can
va dé nghi hop tac buoc phai tim hiéu trudc va chuin
bi sin cac thong tin nén (dic biét 1a cac y tudng phu
hop véi linh vuc hoat dong wu tién cua t6 chic).
Nhiéu t6 chitc khong c6 website/fanpage tiéng Viét
nén dé tim hiéu thong tin, tiép can, trao doi voi dai
dién ctia t6 chic, can bo VQG Cat Tién can duoc
trang bi tot vé ky nang viét dé xuat va ky ning giao
dich bang tiéng Anh. Dé trién khai giai phap nay,
ngoai viéc tang cuong nang luc cho can bg, VQG Cat
Tién can c6 su ho tro tir Téng cuc Lam nghiép trong
viéc gioi thieu, két ndi voi cac t6 chuc ¢ cac thoi diém
phu hop.

3.4.5. Thir nghiém céc sdng kién mdi (cho thué
moi truong nmg lam nghién cuu khoa hoc; thu phi
tham quan bdo tiang thién nhién; hop tic vor cdc
doanh nghiép trong boi hoan DDSH; huy dong
nguén von tr nhan trong coéng tic cuu ciu ho, nuoi
duong, cham soc dong thuc vat hoang da; hop tac voi
khoi tr nhan trong cong tédc truyén thong, xay dung
hinh 4nh gan lién voi bao ton PDSH)

bay d@éu la cac giai phap da hodc dang duoc trién
khai thanh cong & mot s6 VQG/KBT trén ca nudc.
Khé khan 16n nhat ctia cac sang kién nay la chua
duoc thé ché hoa, dong thoi, phu thuoc rat 1on vao su
nang dong, sang tao, nang luc thyc hién cta doi ngt
can bo va cong tac quang ba tai nguyeén ctia VQG Cat
Tien. Ngoai ra, VQG Cat Tién ciing can duoc hé tro
vé tai chinh va ky thuat trong qua trinh nghién cttu
tién kha thi va xay dung ké hoach thu hut sy tham
gia clia cac nha dau tu.

3.4.6, Quan ly tai chinh dua trén két qua

Giai phap nay cé co s& phap ly va c6 kha nang
thay d6i van hoa quan ly, t6 chic; ddy manh phan
cong, phan cap di kem voi kiém tra, gidm sat nham
minh bach, don gian hoa thu tuc hanh chinh, tao
diéu kién thuan loi cho can bd, cong nhan vién, cac
phong, ban, bé phan trong VQG Cat Tién thuc hién
cac quy dinh vé ké hoach, tai chinh, qua do, nang cao
hiéu qua stt dung nguon luc ctia VQG Cat Tien. Kho
khan cua viéc trién khai giai phap nay 1a chua cé tieu
chuén kinh té - ky thuat cho mot s6 hoat dong trong
QLRBV lam can ctt cho viéc giao tai chinh, giao
nhiém vu cho can bd, phong, ban trong VQG Cat
Tien. Ngoai ra, chi phi dau tu ban dau cho su thay
d6i tuong doi 1om. Viec thir nghiém va trién khai giai
phap nay c6 thé tién hanh trong giai doan 2022 -
2025.

34.7. Ap dung cdc tiép can moi trong cong tic
14p ké hoach

Voi giai phap nay, ké hoach hoat dong can duoc
xay dung dua trén cac két qua danh gia hiéu qua
hoat dong & giai doan trudc, cac kich ban (co ban va
toi vu) vé nguodn kinh phi c6 thé c6 va cac uu tién
trong hoat dong bao ton. Ké hoach hoat dong phai
dam bao su can doi va st dung cac nguédn luc mot
cach hiéu qua dé khac phuc cac thiéu hut vé nguédn
kinh phi, dong thoi ké hoach nay can cung cép day
da thong tin cho cac bén lién quan (Bo6 Nong nghiép
va PTNT, Téng cuc Lam nghiép, UBND tinh Dong
Nai, UBND cac xa vung dém, cong doéng dan cu
vung dém, cac nha tai tro tiém nang,...) dé cac bén
lien quan c6 thé ho tro kip thoi cho VQG Cat Tién
trong qua trinh trién khai cac hoat dong. Ké hoach
tai chinh 1a mot hop phan khong thé thiéu ctia ké
hoach hoat dong. Ké hoach tai chinh & day khong chi
dimg lai & viéc 1ap khai toan cho tung loai hoat dong
ma con xac dinh cac nguon luc thich hop nhat cho
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cac nhu cau ngan han, trung han va dai han, giap ké
hoach hoat dong duoc trién khai véi nguén tai chinh
6n dinh va duoc phan b dung thoi diém. Viec 1ap ké
hoach tot khong chi giup cho VQG Cat Tién c6 thé
thuc hién phan bé chi tiéu mot cach hop ly cho cac
uu tién bao ton ma con c6 thé huy dong duoc ngudn
kinh phi t6t hon tir cac nha tai tro va cac bén lién
quan.

4. KET LUAN

Cac hé sinh thai rimg ctia VQG Cat Tién c6 vai
tro rat quan trong trong bao ton DPDSH va cung cip
cac dich vu he sinh thai quy gia, ho tro cho cudc
song ctia nguoi dan va su phat trién cta nén kinh té
dia phuong. Tuy vay, cac nguon lyc tai chinh ma
VQG Cat Tién nhan duoc chua da dé dap ung cac
nhu cau QLRBV va diéu nay vé lau dai sé anh huéng
lon dén kha nang cung cap dich vu ctia cac hé sinh
thai ring.

Cac phan tich nay da chi ra giai doan 2021 - 2030,
VQG Cat Tién can khoang 1.060 ty dong - 1.154 ty
doéng va sé thiéu hut khoang 169,7 ty dong - 236,6 ty
dong cho viéc thuc hién phuong 4an QLRBV. Viéc
nhin nhan mot cach r6 rang vé cac thiéu hut tai
chinh va khoang trong trong phan bé nguon luc sé
giup VQG Cat Tién xay dung duoc phuong an va 1o
trinh phu hop nham bé sung nguon thu mot cach
bén vimg va chi titu mot cach hiéu qua dé dat duoc
cac muc tiéu dat ra.

Cac nguon tai chinh truyén thong ctia VQG Cat
Tién bao gom: NSNN, thu tir chi trda DVMTR, thu tir
hoat dong kinh doanh DLST va cac khoan tai tro,
vién trg, trong do: ngoai trir nguon thu tir NSNN
tuong do6i 6n dinh va c6 thé lap ké hoach truoc, cac
nguon con lai déu it nhiéu phu thudc vao cac yéu to
khach quan bén ngoai va kho nam bat.

Bén canh cac nguén thu truyén théng con cé
rat nhiéu sang kién, gidi phap tai chinh méi dang
duoc trién khai tai mot s6 VQG/KBT trong nudc va
quéc té. Viéc thir nghiém va 4p dung cac sang kién,
giai phap tai chinh mdi nay khong chi giup VQG Cat
Tién gia ting nguon thu ma con cai thién hiéu qua
chi tiéu, qua d6, giup thu hep cac khoang tréng vé
tai chinh trong qua trinh hoat dong. Viéc nghién
ctru, danh gia va tién hanh tht nghiém cac sang
kién, co ché tai chinh méi da duoc thuc hién thanh
cong & noi khac 1a y tedong tot dé VQG Cat Tién cai

thién van dé tai chinh cta chinh minh. Diéu quan
trong nhat 1la Ban Quan ly VQG Cat Tién can xac
dinh dugc cac rao can, khé khan cta timg sang
kién, co ché tai chinh maéi dé lam viéc véi cac co
quan cht quan, co quan c6 thdm quyén va cac doi
tac nham xay dung duoc mot khung chinh sach phu
hop, hé tro cho viéc thu hut dau tu, tao ra dong luc
cho cong tac QLRBYV.

LOI CAM ON

T4c gid xin chan thanh cam on Ban lanh dao va
tap thé can bo VQG Cat Tién da cung cap so liéu va
co cdc gop y thiét thuc gitp tic gid hoan thién
nghién cuu. Xin chan thanh cam on UNIQUE
forestry and land - use GmbH va dw an GIZ - Bio di
ho tro vé tai chinh va ky thuat cho qué trinh nghién
cuu. Dic biét xin cdam on o6ng Maximilian Roth
(UNIQUE) da két noi, diéu phoi cong viéc giup
nghién cuu duoc tién hanh trong diéu kién thuan loi
nhat
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DEVELOPMENT OF SUSTAINABLE FINANCING STRATEGY OF CAT TIEN NATIONAL PARK
IN THE PERIOD OF 2021 - 2030

Tran Thi Thu Ha>*
! Forest Institute for Forest Ecology and Environment
* Email: ha.tt@rcfee.org.vn

Summary

The study on developing sustainable financing strategy for Cat Tien National Park in the period of 2021 -
2030 is one activity of the Conservation, Sustainable Use of Forest Biodiversity and Ecosystem Services
Project (also known as GIZ - BIO project), which is jointly implemented by the GIZ - Vietnam and Ministry
of Agriculture and Rural Development. The study focuses on assessing existing financing status, identifying
financial needs and gaps and proposing appropriate solutions for filling the gaps to support Cat Tien
National Park in the implementation of its newly - approved Forest Sustainable Management, Conservation
and Development Plan (also known as the SFMP). The study results show that: the existing financial
sources of Cat Tien National Park are quite rich and diverse but most of the sources are unstable. To
implement the SFMP, Cat Tien National Park needs approximately VND 1,060 billion - 1,154 billion and still
lacks approximately VND 169.7 billion - 236.6 billion in the period of 2021 - 2030. Therefore, Cat Tien
National Park should consider piloting a range of potential financial solutions which help Cat Tien National
Park to not only mobilize enough funding for the implementation of the SFMP but also promote its own self
- financial autonomy process.

Keywords: Strategy, sustainable finance, Cat Tien National Park.
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CAC YEU TO TAC DONG TO1 KIEN THUC VE DICH TA
LON CHAU PHI CUA NONG HO TAI TiNH BONG NAI

Hoang Ha Anh® ", Tran Minh Da Hanh'!

TOM TAT

Nghién cttu nay nham phan tich cac yéu t6 anh huéng téi kién thic vé dich ta lon chau Phi tai tinh Dong
Nai thong qua khung phan tich KAP (Knowledge - Attitude - Practice). S6 lieu so cép duoc thu thap tir 140
ho chan nudi lon. Két qua khao sat cho thay, cac ho nam duoc kién thitc can ban vé cac triéu ching va cach
phong ngtra dich ta lon chau Phi. Két xuat tir mo6 hinh Ordered Probit chi ra cac yéu t6 bao gom quy mo ho,
thu nhap, quy mo dan lon va khoang cach cac trang trai gan nhat cé anh hudng t6i kién thirc ctia ho chan
nudi vé triéu chung ctia dich bénh. Trong d6, quy mo6 ho c6 tic dong 16n nhat (Exp(B) = 0,894) v6i tuong
quan nguoc chiéu (B = - 0,112). Nhu vay, nong h c6 cang nhiéu nhan khau thi lai ¢6 xu huéng quan tam it
hon t6i dich bénh, khién mitc d hiéu biét vé dich bénh gidm di, diéu nay sé dan dén céc rti ro vé lay nhiém
khi dich bénh truyén nhiém xuat hién. Vi vay, can ting cuong ddy manh cong tac tuyén truyén gido duc,
khuyén nong trén cac phuong tién thong tin dai chiing; @dm bao thong tin chinh xac, kip thoi dé nguoi nong
dan ndm vimg va hiéu ro hon cac dac diém va triéu ching vé dich ta lon chau Phi, qua d6 c6 cac bién phap

phong ngtra hiéu qua hon.

Tit khoa: Dich t4 lon chau Phi, kién thitc vé dich bénh, ho nuoi lon, tinh Pong Nai.

1. BAT VAN BE

Chan nuo6i lon 1a nganh kinh té€ nong nghiép
quan trong, truyén thong va lau doi tai Pong Nai,
déng gop vao viéc cung cap luong thuc thuc phim,
tao cong an viéc lam, thu nhap cho ngudi lao dong va
st phat trién kinh té - xa hoi cua tinh no6i chung.
Nganh chan nuoéi tinh Péng Nai phat trién manh mo
hinh chan nuoi h¢ gia dinh dén chan nuoi trang trai
tir nam 2000 tré lai day. Tuy nhién, trong qua trinh
chan nuoi, cac dich bénh truyén nhiém trén lon da
gay ra tac dong manh dén nong ho nuoi lon nho 1é.
Thiét hai do dich bénh ciing duwoc wdc tinh voi con s6
rat 16mn.

Trong s6 cac bénh truyén nhiém trén lon, bénh
dich ta lon chau Phi anh huéng dén tat ca cac loai
lon, giong va do tudi. Day la mot bénh gay ra boi mot
loai virus c6 AND phitc hop ctia dong virus ho
Arviridae. Virus nay c6 dac tinh dé khang voi moi
truong ma khong co bién phap diéu tri, ty 1é lon chét
khi nhiém lén dén 100% trong tat ca cac trai va toi
nay chua c6 vic xin phong ngtra. Véi ly do nay, bénh
dich ta lon chau Phi xuat hién tré thanh van dé
nghiém trong doi v6i va nganh chan nuéi lon. ..

! Khoa Kinh t&, Trudng Pai hoc Nong Lam thanh phd Ho
Chi Minh
* Email: hoanghaanh@hcmuaf.edu.vn

Tai Viet Nam, ngay 19/02/2019, Cuc Tha y (Bo
Nong nghiép va PTNT) da thong bao phat hién 6
bénh dich ta lon chau Phi dau tién tai tinh Hung Yén
va Thai Binh. Tai tinh Dong Nai, dia phuwong phat
trién nganh nuoi lon manh nhat ca nuodc véi téng dan
lon nam 2017 1a 1.698,1 nghin con va nam 2018 la
1.773,6 nghin con [1], ngay 17/4/2019 da phat hién 6
bénh dich ta lon chau Phi dau tién tai huyén Trang
Bom. Dén ngay 31/12/2019 dich da xay ra tai 5.371
co s& chan nuéi lon cta 137 xa/phuong/thi tran.
Tinh da tiéu hay khoang 450.000 con lon vo6i khoi
luong 23.930 tan, téng dan lon trén dia ban giam
19,41% so voi thoi diém trudce dich [2].

Trong qué trinh phat trién ctia nganh chin nuoi
lon, chua c6 loai bénh truyén nhiém nao kho kiém
soat va gay ton that lon nhu bénh dich ta lon chau
Phi. Do d6, dé phong chéng lay nhiém hién nay dang
ap dung cac bién phap an toan sinh hoc tai cac co s&
chian nuéi. Theo ghi nhan ctia nganh thu y, nhing
truong hop xdy ra bénh dich ta lon chau Phi da s6 &
ho chan nudéi quy mé nudéi nhé 1, chua tiém phong
day du cac benh truyén nhiém nguy hiém, chua ap
dung chan nudi an toan sinh hoc, con giéng duoc
mua tit nhiéu ngudén khac nhau. Do d6 kién thuc cta
ngudi nuodi lon 1a cuc ki quan trong dé kiém soat viec
lay lan bénh dich ta lon chau Phi vi ho quyét dinh
viéc thuc hién cac bién phap phong tranh va kiém
soat [3], [4]. Cac co quan chinh quyén da dua ra cac
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bién phap phong tranh, xong dich van chua c6 diau
hién dimg lai, vay nguyén nhan 1a do dau?

Trong b6i canh do, nghién cttu nay duoc thuc
hién d€ phan tich cac yéu t6 anh hudng téi kién thirc
vé benh dich ta lon chau Phi ctia cac nong ho nuoi
lon tai tinh Pong Nai. Két qua nghién ctu sé giup
cho céac co quan phong dich hiéu duoc nhimmg yéu to
thuc d4y hay kim ham kién thic vé dich bénh cta
noéng ho nuoi lon.

2. C0 SO'LY LUAN VA PHUONG PHAP NGHIEN CUU
2.1. Téng quan tai liéu va co s 1y luan

boi véi cha dé nghién ctu dich bénh trong chan
nudi, da c6 nhiéu tac gia 4p dung khung phan tich
KAP (Knowledge - Attitude — Practice) d€ phan tich
hanh vi cia con nguoi. KAP 1a khung phan tich cho
mot téng thé nghién ctu dé xac dinh vé nhimg gi
duoc biét, tin tuong va duoc thuc hién lién quan toi
mot van dé cu thé nao do [5]. KAP thuong duoc ap
dung theo hai cach. Cach thir nhat 1a danh gia muc
do hién tai vé kién thic, nhan thuc, thai do va hanh
dong thuc té. Cach thit hai 1a dé danh gia hiéu qua
ctia cac chién dich tuyén truyén phé bién thong tin.
Cac phan tich nay sé cung cap cac thong tin hiru
dung dé diéu chinh lai cac chuwong trinh gido duc
cong déong nham dap tng duoc yéu cau thuc té cta
doi tuong nghién ctu.

Tai Thai Lan, Olsen va cs (2005) [6] ap dung
khung phan tich KAP dé diéu tra kién thtc, thai do
va hanh dong thuc té ctia nong dan vé cac bién phap
tranh bi lay nhiém bénh gia cam trong hai moc thoi
gian 6 thang trudc va 6 thang sau khi tham gia cac
chuong trinh giao duc.

Mot nghién cttu twong tu cing duoc thuc hién &
Thai Lan [7]. Nghién cttu nay st dung bang cau héi
cau truc dé thu thap so6 lieu tir 199 ho dan va 24 can
bo & khu vuc nghién ctru. Cac mutc do vé kién thuc,
thai do, hanh dong thuc té va tu danh gia hiéu qua
cho cac hanh dong phong tranh va kiém soat Al duoc
tinh diém va kiém dinh bang Paired T - test dé kiém
tra su khac biét giita cac mic diém trung binh trudc
va sau khi thuc hién du an tap huidn cho nong dan.
Két qua cho thdy, viéc thuc hién tap huin gitup nang
cao tat ca cac chi so trén ctia nguoi dan.

KAP ciing da duoc 4p dung tai Hong Kong va
Italy dé danh gia mic do hiéu biét clia nguoi dan vé
cum gia cam. Két qua cho thay, nguoi dan da quen

voi loai bénh nay nhung lai c6 hiéu biét han ché vé
cac trieu ching, duong lay nhiém va cac bién phap
phong dich [8], [9]. Fielding va cs (2005) [8] da thuc
hién diéu tra 986 ho gia dinh tai Hong Kong bing
bang cau hoéi duoc chia lam nhiéu phan, két hop st
dung thang do Likert hodc tinh diém cho cau tra 10i.
Sau d6, nghién ctru nay ap dung phwong phap phan
tich dit liéu T - test doi voi bién lién tuc, Chi - squared
test véi bién roi rac va phan tich thanh phan chinh
(PCA - principal component analysis). Di Giuseppe
va cs (2008) [9] ciing xay dung bang cau hoi voi cach
tiép can tuong ty, nhung c6 st dung thém cac ham
Logistic va ham héi quy tuyén tinh dé danh gia muc
anh hudng cua cac bién doc lap len kién thuc va
nhan thic vé cam gia cam.

Tai Viet Nam, Pham - Duc va cs (2019) [10] da
ap dung KAP @€ phan tich hanh vi sit dung khang
sinh trong chan nu6i gia stc, gia cAm va nuoi trong
thity san. Thong qua bo s6 lieu tir 392 nong ho chan
nudi vira va nhé cho thdy, Iy do chinh ma noéng ho st
dung khang sinh la dé chita nhiém trung (69%).
Nhing néong ho nuoéi lon 1a doi twong cé kién thic
cao hon, thai @6 ua thich hon va tu thuc hién cac bién
phap tot hon. Nhitng nong ho c6 KAP t6t hon thuong
la nhitng nong ho da nd luc dé tim kiém thong tin vé
viéc st dung khang sinh.

Nghién ctru nay st dung phuong phép tiép can
ctia Huang (1993) [11] va Jolly va cs (2009) [12] dé
dé xuat khung phan tich. Cac nghién ctu nay sit
dung mo hinh @€ phan tich kinh té va ra quyét dinh,
trong d6 bao gom cac yéu t6 tam ly, xa hoi va ca yéu
to phi kinh té anh hudéng t6i hanh vi clia nguoi ra
quyét dinh. Huang (1993) [11] cho rang nhan thic va
thai d6 ctia mot ca nhan duogc tao thanh tir thong tin
san co, kién thitc, kinh nghiém va ca nhimg dac diém
ca nhan, xa hoi va van hoa. Jolly va cs (2009) [12] da
mé rong phuong phap nay va gid dinh ring nhitng
kién thttc, nhan thic ctia mot nguoi cudi cing sé
phat trién thanh thai do nham thdac ddy cac hanh
dong t6i thiéu hoa rui ro. Duéi cac giéi han vé nhan
luc, thoi han va kinh phi, nghién cttu chi tap trung
vao phan tich thanh phan “kién thic” doi voi dich
bénh. Cu thé, nghién cttu gia dinh muic do hiéu biét
vé bénh dich ta lon chau Phi ctia nong ho sé duogc
quyét dinh thong qua cac dac diém cua hoat dong
chan nuéi lon cta ho, cac bién nhan khiu hoc va dac
diém kinh té - xa hoi.
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2.2. Phuong phép nghién ciru

2.2.1. Uoc lrong cdc yéu to anh huong toi kién
thite vé djch t4 lon chau Phi

bé xac dinh cac yéu t6 anh hudng toi kién thic
vé dich bénh, da 4p dung mo hinh Ordered Probit.
Trong d6, kién thic 1a mot ham cta cac bién giai
thich sau:

Chiso_Kienthuc = f(kinhnghiem, quymo_ho,
gioitinh_chuho, hocvan_chuho, thunhap, quymodanlon,
kc_trangtrai, kc_csthuy, kn_dichbenh)

Ordered Probit 1a phuong phap phan tich théng
ké hop ly khi bién phu thugc c6 tinh thit bac va co
nhiéu hon hai gia tri [13]. i la s6 th tu cta ho nuoi
loni (=1, 2,..n;n la kich thuéc mau). Bién phu
thuéc co6 tinh tht biac trong phan tich la
Chiso_kienthuc. Goi Chiso_kienthuc 1a mitc do kién
thirc ma ho nuoi lon; co duoc tir phong van diéu tra,
chung c6 thé nhan mot trong cac gia tri s6 nguyeén 1,
2, 3,..., j. Chiso_kienthuc;" 1a bién phu thuoc khong
quan sat duoc, thé hién kién thic ctia ho nuoi lon, doi

v6i bénh dich ta lgn chau Phi. Goi x; 1a mot vecto cac
dic diém caa ho nuodi lon, Gid st rang
Chiso_kienthuc,” phu thudc vao x;, khi d6 mo hinh
Ordered Probit trong phan tich sé c6 dang:
Chiso_Kienthuc;" = fx, = wu,
Trong d6 b 1la mot vecto cia cac hé s6 hoi quy.

Kienthuc von 1a bién 4an khong quan sat duoc, nhung
c6 thé quan sat dai dién thong qua Chiso_kienthuc:

i=1,...,n

1 néu — o0 < Kienthuc' < K,
2 néu K, < Kienthuc* < K,

Chiso_Kienthuc = { 3 néu K, < Kienthuc' < K,

] néuK,_; < Kienthuc® <
)

Tham s6 K ( = 1,..., j-1) 1a cac diém cét (cut
point) hay la cac tham s6 nguong (threshold
parameters) [14]. Khi d6, mo6 hinh Ordered probit sé
stt dung cac quan sat cua Chiso_Kienthuc (von 1a di
liéu dai dién cho Kienthuc”) dé tinh cac hé s6 hai qui
b [15].

Béng 1. Céc bién trong mo hinh hdi quy

a1k . B . Ky vong | Nguon tham
Ky hiéu bién Dinh nghia Don vi tinh du Khio

Bién doc lap

Chiso_Kienthuc th SO klf:n thl.l’C vé cac triéu chung bénh dich (71, [16]

ta lon chau Phi

Bién phu thuoc

Kinhnghiem S6 nam tham gia chan nudi lon Nam +

Quymo_ho S6 nguoi trong ho +

Gioitinh Gi6i tinh ctla nguoi chan nuoi (1= nam, 0 = ni) Nguoi +

Hocvan S6 nam di hoc ctia nguodi chan nuoi Nam +

Thunhap Thu nhap hing nam cta ho dérll;;)/or?ém + 3]
Quymodanlon Téng s6 lon trong trang trai +

Kc_trang trai Khoang cach téi trang trai gan nhat Km +

Kc_csthuy Khoang cach t6i co s¢ thu y gan nhat Km +

. 1 néu ho timg c6 kinh nghiém véi cac loai dich

Kn_dichbenh bénh khac, 0 néu chua c6 kinh nghiém *
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Bién phu thuéc 1a chi s6 kién thic. Chi s6 kién
thirc trong nghién ctru nay thé hién hiéu biét cta
nguoi chan nuéi lon vé cac trieu chung cta bénh
dich ta lon chau Phi. Trong nhom cau héi kién thirc
vé beénh dich ta lon chau Phi, c6 10 d4au hiéu lam
sang duoc bao cao boi FAO [17]. V6i méi cau tra loi
dung ctia nguoi duoc hoi sé duoc tinh 1 diém va moi
cau tra 1oi sai duoc 0 diém. Tong s6 diém chinh 1a chi
s0 kién thttc cia moéi ho nuoi lon. Phuong phap danh
gia kién thirc nong nghiép thong qua do luong va
tinh diém ciing timg duoc ap dung trong nghién cttu
cta Suphunnakul va Maton (2009) [7], Leslie va cs
(2008) [16], binh Phi H6 (2012) [18].

Bién kinh nghiém phan 4anh kha nang thu nhan
va tich liy thong tin qua s6 nam nuoéi lon.

Bién quy mo6 ho phan 4nh tong s6 thanh vién
trong ho nuoi lon

Bién gioi tinh chtt ho kiém dinh sy khac nhau
néu co gitra nguoi nuodi lon 1a nam gidi va nir giodi vé
mtrc do hiéu biét dich bénh.

Bién hoc van thé hién kha nang tiép nhan va xt
ly thoéng tin ctia nguoi nuoi lon.

Bién thu nhap duoc dua vao nham phan anh su
khéc nhau gitta cac ho vé tiém lyc tai chinh. Gia dinh
rang cac ho c6 thu nhap cao hon thi c6 thé c6 nhiéu
cach thic va nguodn luc dé tiép can thong tin dich
bénh hon.

Quy mo6 dan lon duoc dung dé thé hién tAm quan
trong cta hoat dong chan nuo6i doi voi ho. Nghién
ctru ky vong rang nhitng ho c6 dan lon cang 16n thi
c6 thé cang mudn biét ro vé cac dich bénh dé bao vé
trang trai cia minh hon.

Khoang cach toi trang trai nuoi lon gan nhat va
khoang cach toi co sé thd y gan nhat duoc dua vao
mo hinh dé phan 4nh tinh sdn c6 va kha nang tiép
can thong tin vé dich bénh.

Bién kinh nghiém dich bénh duwoc st dung dé
kiém dinh lieu nhitng kinh nghiém trong qua khi vé
dich bénh trong chian nuéi lon tai chinh trang trai
ctia minh c6 tac dong t6i muc do hiéu biét vé dich
bénh mai trong hién tai hay khong.

2.2.2. Phuong phap thu thap so liéu

Cac khu vuc duoc lra chon dé diéu tra thu thap
s6 liéu bao gom cac huyén Thong Nhat, Trang Bom
va Cam My. Day la cac dia phuong nam 2019 c6 s6
luong lon 16m, trong d6 s6 luong lon tai huyén

Thong Nhat chiém 17%, huyén Trang Bom chiém
13% va huyén C4dm My chiém 10% téng so lon tai
bong Nai.

Ngoai ra, theo S& Nong nghiép va PTNT tinh
Dbéng Nai (2020) [19], day ciing 1a nhitng dia phuong
¢6 luong lon bi tiéu hiy 1én do bénh dich ta lon chau
Phi. Nam 2019, huyén Trang Bom tiéu hay 79.593
con, huyén Thong Nhat tiéu hay 92.412 con, huyén
C4am My tiéu hay 29.315 con.

Co mau t6i thiéu can dat duoc khi tién hanh diéu
tra duoc tinh theo cong thic ctia Tabachnick va cs
(2007) [20]: n =50+ (8*m).

Trong d6, n 1a c& mau, m 1a s6 bién doc lap trong
mo hinh. Cé 9 bién doc 1ap duoc dua vao cac ham hoi
quy da bién trong nghién ctru, do d6 co mau t6i thiéu
n = 122. Nham ting do tin cay va tinh dai dién cho
téng thé, nghién ctu quyét dinh chon cé mau 1a 160
quan sat. Sau qua trinh khao sat, sang loc, c6 20
phiéu bi loai do khong dat yéu cau.

3. KET QUA VA THAO LUAN

3.1. Kién thirc vé dich ta lon chau Phi ctia nong
ho tai Dong Nai

Nguoi dan cha yéu biét duoc cac thong tin ve
bénh dich ta lon chau Phi thong qua dai truyén hinh,
truyén thanh, chiém 84% trong tong s6 ho khao sat.
Trong khi do, mic @6 cung cép thong tin vé bénh
dich ta lon chau Phi tir co quan thu y dia phuong
chiém 61%. Cudi cung, mirc 36 duoc cung cap thong
tin tir cAc cong ty thudc thu y con twong doi thap chi
chiém 33% trong téng s6 ho khao sat.

Két qua khao sat cho thay, khi duoc hoi “Bénh
dich ta lon chau Phi c6 phai la bénh lay nhiém” thi
100% ho duoc khao sat déu co cau tra 10i dung. Doi
voi van dé “Con nguoi cé thé bi nhiém bénh dich ta
lon chau Phi hay khong?”, 84% ho cho rang con
nguoi khong bi nhiém, 16% con lai cho rang con
nguoi c6 thé nhiém bénh dich ta lon chau Phi. Déi
voi van dé “Benh dich ta lon chau Phi c6 thé phong
ngtra”, 62% ho cho rang dich nay khong thé phong,
38% ho cho rang bénh dich ta lon chau Phi c6 thé
phong. Khéo sat vé hiéu biét ctia ho chan nuoéi lon vé
“Kha nang bénh dich ta lon chau Phi duwoc chira”, 87%
ho cho rang bénh khong c6 kha nang chita khéi, con
lai 13% cac ho cho rang bénh c6 thé chita khéi. Qua
qua trinh khao sat, mot s6 ho nhan dinh khi lon c6
stic dé khang tot thi sé luét duoc bénh. Bén canh do,
khi lon chua c6 dau hiéu doé da thi mot s6 ho da ban
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lon cho céc 10 md, thuong 14i cho du lon d6 c6 mac
dich ta hay khéng.

Vé kién thtrc doi voi trieu chimg bénh dich ta lon
chau Phi, két qua khao sat cho thay 95% ho nhan
dién dung dau hiéu lon s6t cao 42°C va 5% con lai ho
dan cho ring day khong phai 1a dau hiéu cta bénh
dich ta lon chau Phi.

boi véi “Lon chén 4n 1a trieu chimg bénh” thi da
phan nguoi dan déu c6 cau tra 101 dung, chiém 95%.

C6 dén 82% cac ho déu cho rang khi lon xuat
huyét va da tim t4i, dac biét 1a tai va bung 1a triéu
chimg lon da bi nhiém bénh dich ta lon chau Phi va
18% con lai co cau tra 1oi 1a khong dong y.

Khi khao sat cac ho dan vé “Dau hiéu lon do da
vung nguc, bung, day chau, dudi va chan cé phai la
triéu ching ctia bénh dich ta lon chau Phi” thi cau tra
loi cho 1a dung chiém 93%, chi 7% con lai cho rang
day khong phai la triéu ching cta bénh dich ta lon
chau Phi.

boi voi trieu chimg “Lon ho va ting nhiét ho
hap”, c6 69% cac ho cho rang day ddang 1a triéu ching
cta bénh dich ta lon chau Phi, 31% con lai cho 1a sai.

Dau hiéu “Non va tiéu chay (doi khi c6 mau)”,
theo danh gia ctia ho thi 70% cau tra 10i cho rang day
la triéu chung cta lon da nhiém bénh, 30% con lai
khong dong y.

Khi hoi vé “Dau hiéu lon chay nudc mat va mai
la triéu chimg ctia bénh dich ta lon chau Phi”, s6 ho
c6 cau tra 101 dung chiém ty lé 73% va sai chiém ty lé
27%.

Vé viéc “Lon say thai”, cac ho khao sat c6 nhan
dinh day la triéu chung ctia bénh dich ta lon chau Phi
chiém ty 1e 1a 65%, 35% con lai nhan dinh day 1a trieu
chung cia dich lon tai xanh.

Cuéi cuing, vé “Lon tit vong”, 93% ho tra 10i day 1a
triéu ching cta bénh dich ta lon chau Phi va 7% ho
khong dong y. Cau hoi “Puoi lon dinh day phan mau
la triéu ching cia bénh dich ta lon chau Phi” c6 53%
ho tra loi dung, 47% con lai tra 10i sai.

Trong qua trinh phéng van, da phan cac ho chi
nhan dién duoc cac triéu chimg ma dan lon trong gia
dinh c6, nhitng triéu ching sinh hoc khac thi ho
khong nam bat va phat hién duoc.

Vé duong lay nhiém bénh dich ta lon chau Phi,
qua viéc lon lanh tiép xtc voéi lon bénh c6 98% ho
dong y. C6 73% cac ho nhan dinh lon bi lay nhiém

qua khong khi theo huong gié téi chuong trai. Ngoai
ra, bénh dich ta lon chau Phi lay qua mua ban van
chuyén lon trai phép, lon bénh chiém ty 1é 93% cau
tra 1oi ctia ho dan. “Bénh dich ta lon chau Phi lay qua
nguédn nudc” co ty 1é dong y 1a 48% voi ly do nudc
duoc bom truc tiép tir giéng dén chuong trai, vi vay
khong thé lay duoc.

Theo d@anh gia cta ho thi bénh dich ta lon chau
Phi c6 thé lay lan tir cac 10 mé (86% dong y), qua
dung cu nuoi lon (80% dong y) va lay qua quan 4o
nguoi nuodi (83% dong y). Cudi cung, 50% ho duoc
khéo sat danh gia bénh dich ta lon chau Phi lay qua
giun san lon.

3.2. Cac yéu t6 anh huong toi kién thic dich
bénh

Gia tri kiém dinh Likelihood Ratio Tests ctia mo
hinh ¢6 Sig.= 0,015 nén mé hinh hoi quy 1a phu hop
cho nghién cttu. Hé s6 udc luong cta cac bién giai
thich cho muc do kién thitc vé cac trieu chimg bénh
dich ta lon chau Phi cta néong ho duwoc trinh bay
trong bang 2.

Bién Quymo_ho (quy mo ho) co gia tri sig. =
0,069 nén co6 y nghia thong ke, nghia 1a bién quy mo
ho c6 anh huong dén mice kién thie vé bénh dich ta
lon chau Phi ctia ho nuéi lon. Hé s6 bguyme no = - 0,112
cho biét khi ho c6 quy mo lon thi mic d6 quan tam
hiéu biét vé trieu ching cta bénh dich ta lon chau
Phi it hon. Hé s6 Exp ctia bién quy moé cho biét khi
quy mo ho tang thém 1 nguoi thi ty 1é chi s6 kién
thirc ting thém mot bac 1a 0,894.

Bién Thunhap (thu nhap) c6 gia tri sig. = 0,070
nén co y nghia thong ke, nghia 1a bién thu nhap c6
anh huéng dén muc kién thic vé bénh dich ta lon
chau Phi ctia nong ho. Tuy nhién, hé s6 byunnp =
0,0003 rat nho, cho nén hé s6 Exp (buunnap) = 1,000
cho thay, khong c6 tac dong dang ké len kién thic vé
bénh dich ta lon chau Phi khi thu nhap thay déi.

Mic du bién Quymodanlon (quy moé dan lon) co
y nghia thong ke tai gia tri sig.= 0,0072, nhung hé s
bauymodanton = 0,0004 rat nhd nén tac dong cua né dén
kién thitc ctia ho vé bénh dich ta lon chau Phi 1a
khong dang ké.

Bién Kc_trangtrai (khoang cach téi trang trai
gan nhat) co6 y nghia thong ke tai gia tri sig. = 0,009.
Tuy nhién, hé $6 bgangra = 0,0003 rat nho nén hé so
Exp (bketrangtrad) = 1,000 cho thdy, khong c6 tac dong
ctia bién nay lén kién thic vé bénh dich ta lon chau
Phi.
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Bang 2. Két qua moé hinh Ordered Probit

, He s6 ube Sai s6 Kiém Miic Khoang tin cay 95%

Bién luong (B) chudn dinh y nghla Exp(B) | Gidi b?n G101Ahan
(Std.Error) Wald (Sig.) duoi trén
[Chiso_kienthuc=3] -2,758 0,6733 16,775 0,000 0,063 0,017 0,237
[Chiso_kienthuc=4] -2,301 0,6076 14,339 0,000 0,100 0,030 0,330
[Chiso_kienthuc=5] -1,733 0,5725 9,163 0,002 0,177 0,058 0,543
[Chiso_kienthuc=6] -1,069 0,5560 3,696 0,055 0,343 0,115 1,021
[Chiso_kienthuc=7] -0,635 0,5501 1,333 0,248 0,530 0,180 1,557
[Chiso_kienthuc=8] 0,120 0,5507 0,047 0,828 1,127 0,383 3,318
[Chiso_kienthuc=9] 0,645 0,5559 1,344 0,246 1,905 0,641 5,664
Gioitinh -0,100 0,2366 0,180 0,671 0,904 0,569 1,438
Hocvan 0,031 0,0367 0,694 0,405 1,031 0,959 1,108
Quymo_ho -0,112* 0,0616 3,299 0,069 0,894 0,793 1,009
Thunhap 0,0003* 0,0002 3,285 0,070 1,000 1,000 1,001
Kinhnghiem -0,007 0,0139 0,288 0,591 0,993 0,966 1,020
Quymodanlon 0,0004* 0,0002 3,235 0,072 1,000 1,000 1,001
Kc_trangtrai 0,0003* 0,0001 6,759 0,009 1,000 1,000 1,000
Kc_csthuy 0,00004 0,00007 0,250 0,617 1,000 1,000 1,000
Kn_dichbenh 0,145 0,2269 0,409 0,522 1,156 0,741 1,804

Nguon: Két qua khao sat nam 2020.

Ghi chu: * Tuong ung co y nghia thong ké ¢ mutc do tin cdy 90%

Két qua ctia mo hinh cho thay, chi s6 kién thic
vé céc trieu chimg cta bénh dich ta lon chau Phi
chiu tac dong boi cac yéu t6: quy mo ho, thu nhap
cta ho, quy mé dan lon va khoang cach téi trang trai
gan nhat. Can ctt vao hé s6 woc luong va chi so
Exp(B) cho thdy, nhimg ho chan nudi co s6 nguoi
trong gia dinh cang nhiéu thi lai cang c6 xu huong it
quan tam, it tiép can thong tin hon vé cac triéu ching
cta dich bénh dé tim cac bién phap tmg pho. Mac du
cac bién thu nhap, quy mo dan va khoang cach déu
c6 y nghia thong ké nhung c6 hé s6 uéc luong rat
nho dan dén Exp(B) = 1,000. Vi vay, anh huong thuc
té clia cac yéu to nay len viéc ting cac kién thic vé
bénh dich ta lon chau Phi ctia nguoi dan 1a khéng
dang ké.

4. KET LUAN VA BE XUAT

Khi danh gia kién thic d6i véi bénh dich ta lon
chau Phi, da phan ho chan nuoi chi c6 thé nhan dién
cac trieu chung dé nhan biét ctia bénh nhu sét cao,
chan an, do da, xuat huyét. Nhung van c6 mot so
triéu chirng sinh hoc c6 ty 1é nhan dién sai nhiéu nhu
sdy thai, ho va tang nhiét ho hap, phan c6 mau. Diéu
nay thé hién nguoi chin nuéi lon chua hoan toan

nam ro didc diém caa dich bénh nay, tit d6 c6 thé dan
dén rti ro nhan dién thiéu sot, tao ra nguy co truyén
nhiém moi.

Qua két qua ctia qua trinh phan tich cac nhan to
anh huong dén chi s6 kién thic vé triéu ching cia
bénh dich ta lon chau Phi ctia cac ho chan nuéi lon
tai tinh Pong Nai, c6 4 nhan t6 tac dong toi mic do
hiéu biét vé bénh dich ta lon chau Phi do 1a quy mo
ho, thu nhap, quy mé dan lon va khoang cach téi
trang trai gan nhat cta cac ho chan nuoi. Trong so
cac yéu t6 nay, quy mo ho 1a yéu to tdic dong manh
nhat toi mic do hiéu biét vé dich bénh voi twong
quan nghich chiéu.

Trén co s& cac két qua trén, dé nguoi dan hiéu
o, nam virng hon kién thtc lién quan toi dac diém va
trieu chuing ctia bénh dich ta lon chau Phi va cac
bién phap phong ngtra hiéu qua, can ting cuong diy
manh cong tac tuyén truyén gido duc, khuyén nong
trén cac phuwong tién théng tin dai chung; dam bao
thong tin chinh xac, kip thoi. Cac hoat dong nay
cling gop phan nang cao thai do ctia nong dan, giup
ho hiéu r6 vé rii ro va tac hai caa dich bénh, tir d6
cling gop phan tac dong tich cuc lén hanh vi phong
dich ctaa ho.
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FACTORS INFLUENCING KNOWLEDGE ABOUT AFRICAN SWINE FEVER OF FARMING
HOUSEHOLDS IN DONG NAI PROVINCE

Hoang Ha Anh, Tran Minh Da Hanh

Summary
The objective of this study is to analyze factors influencing the knowledge about African swine fever in
Dong Nai province using the KAP (Knowledge - Attitude - Practice) framework. Primary data was collected
from 140 pig farming households. Research results showed that swine farmers can recognize essential
clinical signs of the disease. Estimated Ordered Probit model revealed that household scale, income, herd
size, and distance to the nearest farm is significantly correlated with farmers’ knowledge. Household scale
is the factor that had the most influence on farmers’knowledge with Exp(B) at 0.894 and a negative
coefficient (B = - 0.112). Thus, if the household has more members, it tends to care less about diseases,
leading to lower levels of knowledge, which creates risks of infection whenever there are occurences of
infectious diseases. Research results show that it is necessary to further promote agricultural propaganda
and education so that farmers have a better understanding of characteristics and clinical signs of Afican
swine fever, thus leading to more efficient preventative measures.
Keywords: African swine fever, Dong Nai province, pig farming househods, knowledge about infectious
diseases.
Ngudi phan bién: PGS.TS. V6 Thi Thanh Loc
Ngay nhan bai: 15/3/2021
Ngay théng qua phan bién: 16/4/2021
Ngay duyét dang: 23/4/2021
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CO SO KHOA HOC VE XAY DUNG LANG THONG MINH
TRONG CHUONG TRINH NONG THON M0O1 @ VIET NAM

L& Trong Hail, Hoang Hitu Hanh?, Tran Dai Nghial,

Nguyén Thi Nhan!, Lé Anh Hoang?, Nguyén Dinh Tinh?, Pham Quang Ha?*

TOM TAT

Lang thong minh da dugc nhiéu quéc gia dé cap, nhu 1a mot tru cot trong phat trién xay dung cac ving
nong thon song hanh véi phat trién do thi. Ly luan vé lang thong minh dua vao muc tiéu phat trién bén vimg
la xu huong dé xay dung mot cudc song t6t hon cho khu vuc nong thon. Bai bdo trinh bay két qua nghién
ctru vé co so 1y luan xay dung chitc nang céac tru cot ctia mo hinh lang thong minh trong méi quan hé véi
phat trién nong thon méi & Viet Nam. Két qua cho thdy, kinh nghiém quéc t€ bao gdm & cac nude chau A va
ddc biét & chau Au cting nhu & so phap ly va cac kinh nghiém budc dau & Viet Nam da duoc trinh bay va
thao luan. Cac goi y vé dé xuat chinh sach cho Viét Nam ciing da duoc dé cap trong béi canh phat trién
manh mé ctia khoa hoc cong nghé, dic biét 1a cong nghé thong tin va ky thuat s6. Khung phap ly, thé ché
chinh sach lang thong minh dang ttmg budc hoan thién va 1éng ghép vao cac chién lugc phat trién nong
thon bén virng. Phat trién lang thong minh cin c6 mét 16 trinh bai ban, bao gdm xay dung tiéu chi, thi diém
mo hinh phat trién lang thong minh, két néi va nhan rong lang thong minh trong béi canh thuc hién khung
chinh sach vé phat trién nong thon bén virng noéi chung & Viet Nam va Chuong trinh muc tiéu Qudéc gia xay

dung néng thén méi giai doan 2021 - 2030 néi riéng.

Tt khéa: Lang, thong minh, két néi, chuyén doi so, thé ché, chitc ndng, tru cot.

1. BAT VAN BE

Phét trién nong nghiép va nong thon & trén thé
gi6i dang d6i mat voi nhiéu thach thic caa thoi dai
do xu thé toan ciu hoéa sau rong, bién déi khi hau
ngay cang hién httu va canh bao cac tac dong tiéu
cuc dén doi song nguoi dan ¢ khu vuc nong thon noi
chung va san xuat nong nghiép ndi riéng. Phat trién
néng nghiép va xay dung nong thon do d6 doi hoi
phai dap ung thong minh hon, than thién véi moi
treong hon. Trong nhitng ndm gan day, khai niém
lang thong minh da duwoc nhiéu quoc gia dé cap, xay
dung mo hinh diém va dua vao khung chinh sach
phat trién bén vitng nong thon trong boi canh cach
mang cong nghiép lan thir 4 nhu 1a mot co hoi va xu
huéng dé xay dung mot cudc song tot hon cho khu
vic nong thon. Bai bao trinh bay két qua nghién ctu
téng quan vé co s& ly luan xay dung chic nang cac
tru cot ctia mo hinh lang thong minh trong méi quan
hé v6i phat trién nong thon maéi & Viet Nam, dé co co
s& dé xuat co ché, chinh sach phat trién lang thong

' Vién Chinh sach va Chién lugc phat trién nong nghiép
ndng thon

?Hop tac xa Nong nghiép sb

" Email: hapg@htxnongnghiepso.com

*Hoc vién Cong nghé Buu chinh Vién thong
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minh - x4 két néi trong khuon khé Chuong trinh muc
tieu Quoc gia xay dung nong thon moi giai doan 2021
- 2030 noi riéng va phat trién nong thon thong minh,
bén vitng noi chung.

2. PHUONG PHAP VA NOI DUNG

Nghién ctru téng quan dua trén cac cong trinh
nghién ctu khoa hoc da duoc cong bo, khung thé
ché, chinh sach, bao cao hanh chinh trong va ngoai
nuoc, c6 thé truy xuat nguon goc ro rang. Sau khi
thong tin da dwoc thu thap, nghién ctu phan tich
tong quan khai niém, dic diém, vai tro lang thong
minh theo quan diém hé thong, da muc tiéu, cé 16
trinh, c6 su tham gia [8]. Tiép dén 1a phan tich
khung phap ly va thé ché, chinh sach phat trién lang
thong minh ctia mot s6 quoc gia nham xac dinh cac
tru cot chinh, cac tiéu chi chinh lam can ctt cho goi y
chinh sach va thuc tién phat trién lang thong minh
cua Viét Nam; dua ra cac ham y chinh sach, 1o trinh
xay dung lang thong minh trong boi canh thuc hién
chuong trinh phat trién nong thon bén vimg. Cac
phuong phap chuyén gia ciing dugc thuc hién théong
qua thao luan nhém va 1 hoi thao.
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3. KET QUA VA THAO LUAN
3.1. Co sd ly luan vé lang théng minh
3.1.1. Khai niém lang théng minh

Mang lu6i phat trién nong thon chau Au dinh
nghia lang thong minh 1a cong déng nhitng nguoi
dan nong thon cht dong tim ra cac giai phap thiét
thuc doi voi nhitng thach thicc ho phai doi mat va
quan trong nam bt co hoi méi 1am thay déi cac ving
néng thon [9]. Lang théng minh la tdp hop cac
nguon luc dia phuong va tng dung ky thuat cong
nghé nham mang lai nhimg loi ich cho cong déng.
Trong d6, thong minh (SMART) duoc hiéu 1a su tong
hoa ctia cac yéu t6 xa hoi (Social), hién dai
(Modern), nhan thic - thich tmg (Aware-adaptation),
dap tng - san sang (Responsive - ready) va cong
nghé - minh bach (Technology - transparent). Lang
thong minh 1a cong dong ¢ khu vuc nong thon st
dung cac giai phap sang tao dé nang cao doi song
dua trén cac loi thé va co hoi ctia dia phuwong véi cach
tiép can c6 su tham gia tong hop cta cac yéu to kinh
té, xa hoi va moi truong; dac biét 1a cac giai phap do
cong nghé ky thuat so; cong dong dan cu trong lang
duoc huong loi tir su lien két, hop tac voi cac khu vue
nong thon va thanh thi 1an can; nguén luc thuc hién
cac ké hoach hay sang kién ctia nguoi dan trong lang
duoc huy dong tai lang hodc cac t6 chic/ca nhan
bén ngoai [7].

Tt dinh nghia vé lang thong minh trén thé gioi
c6 thé hiéu “Lang thong minh 1a cong dong dan cu
chung song tai ving nong thon, cing nhau né luc
giai quyét nhitng thach thitc nham nang cao doi song
ctia ca cong dong thong qua st dung cong nghé, ky
thuat pht hop véi nang luc ngudi dan va linh hoat voi
nhitng yéu t6 sdn co tai dia phuong, dong thoi phat
trién cac hoat dong san xuat méi phu hop, trong do,
c6 su hop tac va lién minh giita nong dan va cac
thanh phan khac trong lang va khu vuc xung quanh,
gitta c4 nhan véi tap thé mot cach cong bing vé
quyén loi, khong phan biét gioi tinh, tin nguong va
dam bao tinh bén virng nong thon”.

3.1.2. Pac diém lang thong minh

Cac dac diém chinh cta lang thong minh thé
hién cong déng nguoi dan nong thon la chu thé
chinh thuc d4y su phat trién, lich st va van héa ban
dia 1a yéu t6 nén tang cho viéc dinh huéng dau tu,
phat trién, c6 thé sit dung cong nghé ky thuat so
hién dai, phit hop véi dia phuong. Ké hoach phat
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trién linh hoat dua trén nhimg gi san co tai dia
phuong véi phuong phap, céong cu thich hop. Duéi
goc nhin ctia nha quy hoach, lang théng minh duogc
coi 1a mot bo phan khong thé tach roi quy hoach
phat trién viung hay quoc gia. Su phat trién cac hoat
dong san xuat trong lang thong minh khong tach roi
khoi cac hoat dong kinh té ctia khu vuc 1an can (bao
gom ca thanh thi); su sin c6 cta nguon luc dia
phuong (con nguoi, t nhién, kinh té, xa hoi, moi
treong) 1a yéu to dé dau tu cong ngheé va ky thuat vao
cac hoat dong san xuat [13]. Mang luoi phat trién
nong thon chau Au (ENRD) da rut ra mot s dac
diém chinh khac nhu st dung cong nghe, ky thuat
pht hop nham phuc vu hoat dong san xuat va doi
song cua cong dong; co su lien két, hoc héi doi voi
cac khu vuc khac vé céac sang kién tng dung tai viing
nong thon [9]. Tom lai, dic diém lang théng minh
phai ddm bdo duoc cac tieu chi nhu: ldy con nguoi
ctia cong dong lam trung tam; stt dung cong nghé
phu hop trinh d6 phét trién cta cong dong; mé rong
cac lien két hop tac vé van hoa, lien két chudi gia tri
nong san, san pham truyén thong; tao su dong thuan
va doan két ctia cong dong; stt dung hop ly va tai tao
cac nguodn lyc ty nhién; lang thong minh khong thé
tach roi quy hoach phét trién ving hay quéc gia,
khong thé tach roi cac khu vuc 1an can nhu cong
déng khac hodc thanh thi.

3.1.3. Vai tro cua ling thong minh

Vai tro chinh cta lang thong minh 1a cung cip
cac hoat dong phuc loi xa hoi, kinh té va moi truong
bén vimng cho cong déng, dong thoi gitp nguoi dan
trong lang c6 trach nhiém hon trong quan tri dia
phuong, thuc d4y qua trinh san xuat va xay dung
cong dong bén virng hon. Phat trién cac nguodn nang
luong sach, tai tao sé giam bot su phu thudc ctia con
ngudi vao nang luong hoa thach, do vay sé gép phan
bdo vé moi treong toan cau, quan ly bén vimg ngudn
tai nguyén cua cong déng, cung cap dich vu va viec
lam cho nguoi lao dong trong lang, dong thoi co
nhitng hoat dong két noi voi xung quanh hiéu qua
hon dua trén cac chuong trinh do chinh quyén trung
uong hodc dia phuong trién khai. Tang cuong tng
dung cac cong nghé ky thuat s6 phu hop voi diéu
kién cta lang va phu hop véi nang luc ctia nguoi dan
dia phuong. Hinh thanh va phat trién cac hop tac va
lien minh moi: Gitta nong dan va cac yéu t6 khac tai
nong thon; gitta cac lang véi nhau; gitra san xuat ca
thé va san xuat tap thé, duoc quan ly tir dudi 1én; van
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dung duoc t6i da nhitng tap quan san xuat va tri thic
ban dia nham phat trién bén vimng.

Lien minh chau Au nhan manh vai tro caa lang
thong minh la: (i) Canh tac hiéu qua hon thong qua
viéc giam nguon luc dau vao, t6i da hoa qua trinh san
xuat thong qua tng dung cac cong cu ky thuat bd
tro; (i) Nén tang ky thuat s6 cung cap cac dich vu
thiét yéu nhu: e-learning cho gido duc, e-health phuc
vu cham séc stc khoée, quan tri dién ti, giao thong,
am thuc,...; (iij) Chia sé loi ich kinh té d6i véi cac
dich vu ky thuat va thiét bi dat tién; (iv) Phat trién
kinh t€ tuan hoan, giam chat thai va tiét kiém nguén
luc; (v) Nén kinh té sinh hoc dua trén viéc phat trién
va d6i moi cong nghé; (vi) Nang luong tai tao phu
hop v6i ving noéng thon, noi c6 thé st dung cac
nguodn tai nguyén thién nhién (gi6, mat troi, dat,
nuoc, go, sinh khoi); (vii) Du lich nong thon bao gém
du lich sinh thai, y té nong nghiép, du lich giai tri va
nhitng hoat dong co tiém nang tao ra viéc lam cho
cong dong dia phuong; (viii) P6i moi xa hoi trong
dich vu nong thon va khéi nghiép [6].

Nhu vay c6 thé thdy, lang thong minh luon cé
vai tro chung 1a cai thién chat luong cudc song cta
nguoi dan dia phuong thong qua gidi quyét van dé
viéc lam, giai quyét van dé san xuat va tieu thu cac
san phdm nong nghiép duoc tao ra tai dia phuong,
nang cao chat luong lao dong trong tuong lai thong
qua dau tu cho gido duc, y té, phtic loi xa hoi va dich
vu nong thon; dong thoi lang thong minh co vai tro
quan trong trong viéc dua cac ky thuat va cong nghé
méi hiéu qua, pht hop ap dung vao san xuat tai dia
phuong ma van dam bao tinh bén vimmg trong twong
lai.

3.1.4. Chi tiéu, chi so' xdc dinh lang théng minh

Dudi goc @6 nghién cttu ctia cac nha chinh sach,
céac tiéu chi duoc xac dinh lang thong minh goém: (i)
Nang luong thong minh; (i) Hée thong két noi thong
minh; (iij) San xuit nong nghiép thong minh; (iv)
Giao duc thong minh; (v) Stcc khoe thong minh; (vi)
Moi truong thong minh; (vii) Co s& ha tang thong
minh.

Dudi goc do xay dung va phat trién lang thong
minh théng qua phan tich dr lieu 1on (Big data).
Muoi ba tiéu chi chinh cta lang thong minh duoc dé
xuat va tién hanh tham véan y kién ctia nguoi dan
trong lang gom: (C1) Cai thién viéc lam; (C2) Tap
trung vao hoat dong san xuat chinh la nong nghiép;
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(C3) An ninh lwong thuc; (C4) Bao tén nguédn nudc;
(C5) Bao ton nguodn dat; (C6) Loai bd 6 nhiém moi
truong; (C7) Co sé gido duc; (C8) Co sé ha tang giao
thong; (C9) bam bao quyén loi cho phu ni; (C10)
Mang wifi duoc ap dung rong rai; (C11) Nguon dién
duoc dam bao; (C12) He thong may tinh duoc trang
bi tai cac co sé gido duc; (C13) Mang dién thoai di
dong.

bé bat kip nhitng cong nghé trong thoi dai 4.0,
Pontsho va cs (2020) [12] da dwa ra bo 10 tieéu chi véi
49 chi s6 xac dinh lang thong minh, bao gom: nang
lugng (7 chi so6); dich vu vién thong (6 chi s6); van
hoa (4 chi s6); moi treong va su an toan (6 chi so);
kinh té (5 chi s6); (vi) nha & (4 chi s6); cham soc stic
khoe va gidi tri (8 chi s6); gido duc (6 chi so); tai
chinh (5 chi s6); mang ludi giao thong (7 chi s6).

3.2. Co s¢ thuc tién vé xay dung lang thong
minh trén thé gidi

3.2.1. Khung phdp Iy va co ché chinh sdch ling
théng minh & chau Au

Khung phap ly va chinh sach phat trién lang
thong minh da duoc nghién ctru va ap dung kha rong
réi tai khu vue chau Au. Trong d6, Chuong trinh phat
trién nong thon chau Au giai doan 2014 - 2020 13 mot
buéc dot pha chinh sach nham mé rong ap dung lang
thong minh cho cac vung nong thon tai chau Au.
Nam 2016, Tuyén b6 Cork 2.0 va Chuong trinh hop
tac ESPON 2020 duwoc thong qua. Pong thoi, Uy ban
chau Au da phéi hop voi Nghi vien chau Au dua ra
chinh sach thi diém xay dung lang thong minh giai
doan 2016 - 2020 v6i tén goi “Chau Au hanh dong vi
lang thong minh” tai mot s6 quoc gia va 14y nén tang
la cong nghé két noi véi gia tri ban dia nham bao ton
va phat trién cac gia tri chau Au, gitp cho nguoi dan
nong thon co viec 1am, cudc song thinh vuong.

Pén nam 2017, Uy ban chau Au da thong qua
“Hanh dong cia chau Au cho lang thong minh”.
Chinh sach tap trung vao chién luoc va hanh dong
phat trién nong thon nhu mot cach tiép can tich hop
phat trién cong dong. Cang trong thoi gian nay,
Lien minh chau Au da c6 nhiéu chinh sach tap
trung dau tu phat trién duoc wu tién nhu ddi moi -
chuyén giao tri thic, ting cuong kha nang canh
tranh ctia cac co san xuat tai dia phuwong, quan ly rai
ro va quan ly chuéi luong thuc, ting cuong cong tac
bao vé va phuc héi hé sinh thai, st dung hiéu qua
tai nguyén phuc vu hoat dong san xuat va phat trién
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hai hoa kinh té - xa hoi. Trén co sé d6 hang loat cac
chinh sach cép vung, nganh duoc trién khai nhu
“Lang va thi tran nhé 1a chat xdc tac cho phat trién
nong thon”, trong dé gido duc, y té va cac phuc loi
x4 hoi trong cac lang va thi tran nho 1a nhimg yéu to
can duoc dau tu phat trién, dong thoi viéc lién két
gitta cac hoat dong kinh té tai lang, thi trdn nhd
duoc ddy manh va tmg dung cong nghe, ky thuat
hién dai.

Chinh séach phat trién nong thon ctia EU ho tro
cac khu vuc nong thon dang phai doi mat voi nhiéu
thach thte vé kinh té, moéi truong va xa hoi cua thé
ky 21. Chinh sach phat trién nong thon duoc coi 1a
“tru coOt tht hai” trong Chinh sach nong nghiép
chung cta EU (CAP). Trong d6, chinh sich thuc
hién voi ba muc tiéu chinh la: (i) Nang cao nang luc
canh tranh ctia nong nghiép; (ii) Pam bao quan ly
bén vimg tai nguyén thién nhién va hanh dong voi
khi hau; (iii) Huéng téi su phat trién can bang gitra
cac hoat dong kinh t€ cho nguoi dan viing nong thon
(bao gbém ca viéc tao ra va duy tri viéc lam). Cac muc
tiéu caa chinh sach duogc thé hién chi tiét thong qua
6 vu tién gom: 1) DSi moi va chuyén giao tri thiec; 2)
Tang cuong kha nang canh tranh ctia hoat dong san
xuat nong nghiép dia phuong; 3) T6 chic chudi
luong thuc va quan 1y rdi ro; 4) Phuc hoi, bao ton va
tang cuong heé sinh thai; 5) St dung tai nguyén hiéu
qua va thich ung v6i BDKH; 6) Phat trién hai hoa
gitta kinh té va xa hoi [5].

Nam 2018 1a ddu méc quan trong trong chinh
sach trién khai lang thong minh tai cac viing nong
thon ctia chau Au. Thang 4 nim 2018, Tuyén bé
Bled vé mot twong lai thong minh hon & viing nong
thon ctia chau Au duoc thong qua. Ciing trong nim
2018, Nghi vién va ij ban chau Au tiép tuc nghién
ctru va thong qua chinh sach “Twong lai thong minh
hon cta cac khu vuc nong thon & chau Au”. Chinh
sach ban hanh véi muc tiéu: (i) Canh tic nong
nghiép hiéu qua hon bang giam dau vao, t6i da hoa
san luong thong qua hé thong cong nghé, ky thuat;
(ii) Giam sat va diéu khién hoat dong san xuat nong
nghiép thong qua hé thong diéu khién ty dong
nham nang cao chat luong, pha bd doc quyén trong
ban 1&; (iii) St dung hiéu qua cac nguodn luc trong
s&n xuat va giam toi da sy lang phi; (iv) Ap dung cac
giai phap nham thay thé bang nguon ning luong tai
tao; (v) Nang cao chat luong dich vu néng thon va
khuyén khich cac sang tao trong nong nghiép; (vi)
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Phat trién kinh té theo huong lién két cac nguon luc
san c6 cua dia phuong nhu du lich nong thén, du
lich sinh thai, du lich chiam soéc sttc khoe - néng
nghiép - giai tri,...

Nam 2019, rat nhiéu chinh sach trong khuon
khé Chinh sach nong nghiép chung chau Au (CAP)
da dwoc Hoi dong chau Au thong qua nham phat
trién lang thong minh nhu “Mot tuwong lai ky thuat
s6 thong minh va bén vimg cho néng nghiép, nong
thon chau Au” [7]. Trong d6, muc tiéu chung cia
chinh sach huong dén phat trién va phuc hoi cac
nong trai, cai thién moi truong va khi hau dia
phuong, ting cuong san xuat hitu co tai cac ving
nong thon. 9 muc tiéu cu thé duoc dé xuat gom: (i)
Tai can bang lai cac nguén luc trong chudi luong
thuc thuc pham; (ii) Hanh dong bién d6i khi hau;
(iii) Quan ly bén vitng tai nguyén; (iv) Bao ton canh
quan va da dang sinh hoc; (v) Ho tro d6i moi thé
ché; (vi) Cai thién canh quan nong thon; (vii)
Huéng dén chudi hoat dong vé tri thic va déi moi,
phat trién bén vimg va don gian hoa; (vii) Pam bao
cac yéu cau ctia nguoi dan vé chat luong thuc phdm
va stcc khoe, (viii) Pam bao nguén thu nhap; (ix)
Tang kha nang canh tranh lanh manh trong san
xuat va kinh doanh [7].

Dbén nam 2020, hang loat chinh sach khac duoc
ra doi nham phu hop véi xu huéng phat trién caa
cong nghé. Mé dau 1a du 4an nghién ctu vé “Hanh
dong chudn bi cho khu vuc nong thon thong minh
trong thé ki 21 - Nong thon thong minh 21”7 do Uy
ban chau Au thuc hién tir thang 4 nam 2020 véi 10
budc thuc hién 16 trinh tir khéi dong, xac dinh boi
canh dén giam sat va danh gia qua trinh thuc hién
chinh sach. Trong d6, Chién lugc phat trién lang
thong minh duwoc coi 1a mot buéc quan trong trong
muoi bude chinh ctia “Hanh trinh lang thong minh”.
Chinh sach phat trién nong thon & chau Au duoc tai
tro boi Quy phat trién va khu vuc chau Au (ERDF);
Quy lien két (CF) va Quy dau tu va cdu tric chau Au
(ESI). Chinh sach hoat dong hiéu qua va duoc tng
dung rong rai trong cong déng cac nuée chau Au,
chinh sach nay tiép tuc duoc ap dung cho giai doan
2021 - 2027 vo6i tong nguon luc tai chinh 1a 95,5 ty
Euro [8]. Ngoai ra, Chién lugc thi truong ky thuat s6
va chinh sach lién minh d6i moi internet van vat cua
chau Au 1a co s& gidp cai thién hé théng co so ha
tang vé cong nghe thong tin va truyén thong tai cac
ving nong thon ctia chau Au.
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322 Khidi quat két qua nghién cuu tong két
thuce tién vé khung Iy thuyét va cdc tru cot lang thong
minh & chiu A

Nam 2020, nghién cttu vé thanh 1ap lang thong
minh dé phat t,rién cong dong nong thon duoc cac
nha khoa hoc An D¢ trién khai thong qua cac phan
tich dir lieu khao sat thuc té; trong d6 chi ra 6 tru cot
cta lang thong minh gom: (i) Chinh pht thong minh
la he thoéng va quan tri cac cap thong qua cac chinh
sach cong, dich vu cong va bé may chinh tri; (i) Xay
dung thuong hiéu thong minh nhu quang ba nhimg
tiém nang dic sic cta lang dé thu hut khach du lich
va dau tu, du lich - hoat dong kinh doanh - nguon luc
x4 hoi 1a ba d6i tuong chinh cta tru cot nay; (iii) Nén
kinh té thong minh 1a dau tue phat trién co sé ha tang
nham tao diéu kién thuan loi cho hoat dong giao dich
tai chinh, hanh chinh cong; (iv) Loi séng thong minh
la cong dong trong lang duwoc trang bi cac phuong
tién phuc vu nhu cau gidi tri, y té va gido duc; (v) Xa
hoi thong minh 1a cac hoat dong gido duc dugc ting
dung cong nghé thong tin va chinh quyén dam bao
an ninh, tai san va giam nhe thiét hai ctua thién tai
cho cong dong dia phuong; (vi) Moéi truong thong
minh 1a hoat dong quan ly méi truong duoc that chat,
cac hoat dong nham bao vé va cai thién moi truong
duoc ddy manh va ap dung cong ngheé [2].

Chinh phu théng minh

Xay dung thueong hidu
théng minh

X4 hoi thong minh

Léi song thong minh

Hinh 1. CAc tru cot lang thén% minh trong phét trién
noéng thon ¢ An Bo
Nguon: Alfitri va cs (2020) [2]

Nam 2020, khung ly thuyét ngii giac vé hé thong
lang théng minh dugc Xiaojuan va Zhengang (2020)
[16] dua ra, bao gom: (i) Hé thong cap cac chién luoc
lien quan dén lang; (ii) He thong kinh té€ lién quan
dén lang; (iii) He thong nguodn tai nguyén va moi
truong lién quan dén lang; (iv) He thong thong tin
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lien quan dén lang; (v) Hé thong xa hoi lién quan dén
lang. Trong d6, nam cyc dugc chia thanh ba 16p la
chién lwoc ¢ trén cung, sau d6 dén hanh dong va 16p
nén la cac yéu t6 ky thuat (Hinh 2). Mai cuc sé duoc
mo ta chi tiét trong ké hoach cta cac lang thong
minh tai Trung Quéc bao gom muc tiéu cu thé, cac
bién phap thuc hién, cac nhan t6 gay can trd va yéu
to thuc ddy tai moi lang.

He thong cac chién luoc

lién quan dén ling Lip chién hege

) ) Lép hanh djng
H thong kinh ¢
lién quan dén ling

Hé thong xa hoi
lién quan dén ling

Lip vit I, kF thuft

H thong ti nguyén vi
mdi truong lién quan dén ling

H thong thong tin
lién quan dén ling

Hinh 2. Khung ly thuyét vé hé théng
lang thong minh & Trung Qudc
Nguon: Xiaojuan Zhang va Zhengang Zhang
2020) [16]

Aziiza va Susanto (2020) [1] da thuc hién nghién
citu moO hinh lang théng minh cho khu vuc néng
thon tai Indonexia. M6 hinh duoc phat trién,du’a trén
khung 1y thuyét vé lang thong minh cta An Po va
cac nhiém vu dugc quy dinh trong quy hoach tong
thé thanh phé thong minh (s6 60 nam 2017) cta co
quan quan ly nha nuéc. Trong @6, 6 tru cot chinh ctia
lang gom: (i) He thong quan tri; (i) Cong nghé
thong tin; (iii) Tai nguyén, (iv) Cac dich vu; (v) Nép
song, sinh hoat ctia nguoi dan dia phuong; (vi) hoat
dong du lich (Hinh 3).

Cong ngh¢ phu hop v6i
\ A A @
N A
roo% vung ndng thon 2, Q"z(‘, 4,
4\);0 & < O % % O%
Q@ﬁ‘ S R Cong nghé D N
‘ I @’é“
5 &
RN
&
¢
§&
$ 8

trong lang

K $.8
F) . o &Y
% Dich vy thiet yéu, &
Dich vu kinh té

Hinh 3. Sau tru cot chinh trong mé hinh lang
thong minh 4p dung tai Indonéxia

Nguén: Aziiza va Susanto (2020) [1]
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Treén co sé tong quan vé khung phap ly, thé ché,
chinh sach lang thong minh, c6 thé rut ra két luan
rang, dé dam bao phat trién lang thong minh (chinh
quyén thong minh, kinh té thong minh, xay dung
thuong hiéu thong minh, 16i song thong minh, xa hoi
thong minh va moéi truong thong minh) can c6 su két
hop gitra kién thtc truyén thong ctia nguoi dan, cong
doéng trong lang cung voi cong nghé phi hop dé thac
d4y nang cao hiéu qua can thiép chinh sach hudéng
dén muc tiéu dam bao doi song dan sinh, thu hep
khoang cach giau nghéo, nang cao muc song, st
dung hiéu qua cac nguon luc, ddm bao an ninh an
toan va méi truong canh quan néng thon.

3.2.3 Nhimg nén ting tién dé cho xdy dung
khung phap Iy vé Iing thong minh Viét Nam

Thuc tién lang thong minh hién da duoc hinh
thanh qua moé hinh thit nghiém tai mot sé tinh, tuy
nhién, cac mo hinh hién nay méi chi tap trung vao
mot so6 khia canh thong minh cta lang. Hién chua c6
mot khung phap ly hay bo tiéu chi huéng dan xay
dung lang thong minh & nuwoc ta. Do vay, két qua
téng quan khung phap ly va co ché chinh sach phat
trién lang thong minh duoc dua trén cac tiéu chi phat
trién lang thong minh da tong quan trén thé gioi dé
doi chiéu véi cac chinh sach phat trién nong thon
moi hién hanh cta Viét Nam dé lam can cie ra soat.

Khung phap ly va co ché chinh sach co dé cap
dén tiéu chi lang thong minh dugc thé hién xuyén
suot tir Nghi quyét s6 26 - NQ/TW cua Ban Chap
hanh Trung wong Pang khoéa X vé nong nghiép,
nong thon, nong dan [3]. Trong dd, cac dac diém cta
lang thong minh duoc thé hién trong muc tiéu nhu:
“Khong ngimg nang cao doi song vat chat, tinh than
ctia dan cu nong thon... Xay dung nén nong nghiép
phat trién toan dién theo huéng hién dai, bén vimg,
san xuat hang hoa lon, c6 nang suat, chat luong, hieu
qua va kha nang canh tranh cao... Xay dung nong
thon moi cé két cau ha tang kinh té - xa hoi hién dai;
co cau kinh té va cac hinh thirc t6 chitc san xuat hop
ly..., giau ban sac van hoa dan toc; dan tri duoc nang
cao, moi truong sinh thai duwoc bao vé...”. Dua trén
muc tieu ctia Nghi quyét s6 26 - NQ/TW, cac chinh
sach da duoc hinh thanh nhiam can thiép dé dat muc
dich cudi cung 1a xa hoi nong thon bén vitng nham
thod man 3 tru cot kinh té, xa hoi va moi truong
trong phat trién bén vitng. Nam 2013, Két luan s6 56 -
KL/TW ctia B6 Chinh tri vé “D4y manh thuc hién
Nghi quyét Hoi nghi Trung wong lan thit nam, khoa
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IX vé tiép tuc d6i moi, phat trién va nang cao hiéu
qua kinh té tap thé”. Trong d6 nhin manh cac giai
phap tiép tuc ddy manh thuc hién trong giai doan tié€p
theo 1a “Phat trién kinh té tap thé phai gan voi ti co
cau nén kinh té dat nuoc, chuong trinh xay dung
nong thon moi va cac chuong trinh muc tiéu quoc gia
khac”. Nam 2014, Két luan so6 97 -KL/TW, ngay
9/5/2014 ctia Bo Chinh tri, vé “Mot s6 chu truong,
giai phap ti€p tuc thuc hién Nghi quyét Hoi nghi
Trung wong lan thit bay, khéa X vé nong nghiép,
nong dan, nong thon” va duoc cu thé hoa thong qua
Quyét dinh cta Tha tuéng Chinh phua vé phé duyét
Chuong trinh muc tiéu Quéc gia xay dung nong thon
moi giai doan 2016 -2020 [14]. Trong d6, nhitng han
ché va yéu kém trong viéc trién khai cac hoat dong
nham cai thién doi séng ctia nguoi dan & ving nong
thon nhu: (i) Nghién ctu, chuyén giao, tmg dung
tién bo khoa hoc, cong nghé vao san xuidt nong
nghiép chua duoc coi trong; (ii)) Pao tao nghé cho
lao dong nong thon chua dap tmg duoc yeéu cau; (iii)
Heé thong ha tang nong thon, nhat 1a cac ving mién
nui con lac hau, cham duogc cai thién; (iv) Quan ly, stt
dung nhiéu tai nguyén dat dai, rimg, bién kém hiéu
qua; (v) Xay dung nong thon moéi & nhiéu noi con
mang tinh hinh thttc, kém chat leong v.v. Do vay,
viéc tap trung nguodn luc trong ap dung tién bo khoa
hoc, nang cao chat luong lao dong nong thon, cai
thién hé thong ha tang,... 1a dinh huéng phat trién tai
cac viing nong thon trong giai doan tiép theo [14].
Két luan s6 54 - KL/TW ngay 7/8/2019 ctia Bo
Chinh tri, dat ra muc tiétu “Phat trién nén nong
nghiép thong minh, hoi nhap quéc té, thich tng voi
bién ddi khi hau, nang cao gia tri gia ting va phat
trién bén vimg; nong thon moi phon vinh va vin
minh, néng dan giau co...”.

Cac chinh sach vé quy hoach nong thon da duoc
thé hién trong cac vian ban ctia Pang, Quoc hoi.
Ngoai ra, viéc trién khai quy hoach lién quan dén
nhiéu Bo, nganh va dia phuong, do d6 méi don vi
déu c6 cac van ban huéng dan thuc hién cong tac
quy hoach nong thon phuc vu xay dung noéng thon
moi nhu: Thong tu 35/2016/TT-BNNPTNT cta Bo
Nong nghiép va PTNT; Thong tue 01/2017/TT-
BKHDT ctia Bo Ké hoach va DPau tu; Thong tu
02/2017/TT-BXD ctia Bo Xay dung..; Quyét dinh s6
5480/QD-BNN-KTHT, Quyét dinh s6 69/QD-BNN-
VPDP...[4]. Tuy nhién, tiéu chi vé quy hoach nong
thon moi hién nay chua thé hién ro vai tro cta tiéu
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chi lang thong minh, do chwa dwa quy hoach canh
quan bén vitng, tich hop tdng thé cac van dé ¢ nong
thon. Quy hoach canh quan nong thon doi hoi phai
c6 su tich hop day da tir kinh té, xa hoi va moi
truong.

boi voi moéi truong nong thon, nhimg noi dung
dé cap goém: (i) Han ché lap ao hé hién cé. Khoi phuc
nao vét va xay dung hé thong muong, ranh dap tng
yéu cau thoat nudc. Lam he thong hé diéu hoa, xtt ly
nuoc thai (xtt ly co hoc va sinh hoc); (i) Di chuyén
hé thong chudng trai chin nudi (c6 s6 luong 16m) ra
khoi khu dan cu; (iii) Di chuyén cac co s& gay tiéng
on, khai bui va gay 6 nhiém ra khoi khu dan cu; (iv)
Khuyén khich cac ho chian nuéi xay dung hé thong
biogas; (v) Kiém soat chat che hé thong chat thai
ran, khuyén khich xt ly hodc phan loai chat thai ran
tai nha; (vi) Tang cuong kiém soat cong déng, kién
quyét dinh chi hoat dong ctia cac co s& san xuat gay
0 nhiém; (vii) Xay dung bai chon rac tap trung diang
ky thuat; (viii) Quy hoach hé thong nghia trang dam
bao cac yéu cau vé sinh moi truong.

Cac chinh sach vé nang cao chat luong cudc
song cong dong ving nong thon thé hién trong cac
van ban ctia Chinh phu va cac Bo, nganh co lién
quan, nhu: Quyét dinh s6 899/QD-TTg (2013) vé tai
co cau nganh nong nghiép; cac quyét dinh vé thuc
hien Chuong trinh muc tiéu Quoc gia xay dung nong
thon moi nhu: Quyét dinh s6 524/QDb-TTg (2016),
Quyét dinh s6 1600/QD-TTg (2016), Quyét dinh s6
1730/QDb-TTg (2016). Nhom chinh sach nay cing da
huéng dén nhitng muc tiéu trong phat trién lang
thong minh, nhung thuc té viec 4p dung cong nghé
s0, internet van vat dé thuc ddy cac can thiép nhanh
hon, it ton kém hon cho muc tiéu nang cao doi song
vat chat va tinh than ctua nguoi dan, ting két noi xa
hoi, giam khoang cach giau ngheéo gitta néng thén va
thanh thi chua thuc sy o nét. Vi du, viéc ap dung cac
cong ngheé trong thuc hién cac chinh sach an sinh
cho nguoi dan néng thon, thanh toan khong tién mat,
thuong mai dién tt,... van con han ché do khé khan
vé ha tang cong nghé, cting nhu thiét bi dau cudi.

Cac chinh sach vé nang cao chat luong lao
dong/nhan thic/nang luc quan ly: van dé nang luc
mac du 13 yéu t6 quan trong trong phat trién nong
thon nhung chua c6 nhiéu chinh sach tap trung vao
van dé nay. Qua qua trinh ra soat chi c6 6/42 van ban
chinh sach dé cap dén dao tao va nang cao nang luc
cho noéng dan ciing nhu nguoi lao dong viing nong
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thon noi chung, nhu: Quyét dinh s6 4072/QD-BNN-
VPDP vé khung tap huin, bdi dudng can bo nong
thon moéi (NTM); van ban s6 5869/BGDDT-
CSVCTBTH cua Bo Gido duc va Pao tao vé huéng
dan thuc hién tiéu chi quéc gia xa nong thon mai giai
doan 2016-2020; Thong tu 35/2016/TT-BNNPTNT vé
huéng dan thuc hién tiéu chi huyén nong thon mai;
Quyét dinh s6 5480/QD-BNN-KTHT vé ké hoach
dao tao nghé cho lao dong nong thon; Quyét dinh s6
69/QD-BNN-VPDP vé huéng dan bo tieu chi xa nong
thon mai [4].

Cac chinh sach vé ap dung cong nghé, ky thuat
vao san xuat phu hop voi niang luc nguoi dan dia
phuong 1a van dé duoc quan tdm trong nhitng nam
qua, vi vay c6 dén 10/42 chinh sach ra soat c6 noi
dung lién quan dén ap dung cong nghe, ky thuat cho
san xuat nong nghiép nhu: Nghi quyét s6 26/NQ-TW
(2008); Nghi quyét s6 06-NQ/TW (2016); Nghi quyét
s6 30/NQ-CP (2017); Quyét dinh s6 1980/QD-TTg
(2016); Quyét dinh s6 45/Qb-TTg (2017) vé chuong
trinh khoa hoc céong nghé phuc vu xay dung nong
thon moi; Quyét dinh s6 749/QD-TTg (2020) vé
chuong trinh chuyén déi s6 quoc gia,...

Cac chinh sach vé tang cuong hiéu qua san xuat
va cac gia tri truyén thong sin c6 tai dia phuong
tuong doi it. Cé 3/42 chinh sach ra soat c6 noi dung
dé cap dén van dé nay gom: Quyét dinh s6 69/QD-
BNN-VPDP (2017) huong dan thuc hién bo tiéu chi
quoc gia vé xa nong thon moi; Quyét dinh so
703/QD-TTg (2020) vé phat trién giong phuc vu co
cdu lai nganh nong nghiép; Quyét dinh s6 885/QD-
TTg (2020) vé phat trién nong nghiép hitu co.

Ngoai ra, cac chinh sach vé ting cuong moi lién
két gitra nong dan voi cac nganh nghé khac, véi khu
vuc lan can va chinh sach vé nang cao cac dich vu
tién tich cong cong cho cong dong dia phuong ciing
da duoc d@é cap trong nhiéu chinh sach & cac cép.

Nhu vay, két qua ra soat cho thdy chua c6 mot
chinh sach nao dé cap dén toan bo cac yéu to, thanh
phan cda lang thong minh. Tuy nhién, da c6 nhiéu
yéu t6 duoc long ghép trong cac chinh sach nay nhu
van dé cai thien doi song cho nguoi dan ving nong
thon, 4p dung cong ngheé s6 vao hoat dong san xuat
tai dia phuong, hay huong dén phat trién bén ving
nong thon. Nhung mot s6 thanh phan chinh ctia lang
thong minh chua duoc chu trong, nhu yéu té vé binh
dang gioi, tin nguong; phat trién nhimg cong ngheé
phu hop vé6i nang luc nguoi dan dia phuong, két néi
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kién thirc ban dia voi kién thic hién dai va yéu t6 moi
vé long ghép phat trién du lich voi nong nghiép bén
vimng,... Do vay, tir két qua phan tich va ra soat,
nhitng dé xuat vé khoang trong va bat cap cua chinh
sach lien quan dén phat trién lang thong minh can
duoc cac co quan ban hanh chinh sach quan tam.

Thuec tién xay dung thi diém lang thong minh &
Viét Nam trong thoi gian qua da duoc trién khai tai
mot s6 dia phuong nhu Ninh Binh, Thita Thién - Hué
va Binh Duwong. M6 hinh duoc trién khai tai xa Yén
Hoa, tinh Ninh Binh v6i muc tiéu chinh la ting
cuong va cai thién co sé ha tang vé chuyén déi so
thong minh phuc vu cac dich vu truyén thong, cham
soc stre khoe va thanh toan khong dung tién mat cho
nguoi dan dia phuong. M6 hinh trién khai gom: (i)
Nang cao niang luc ctia cac can bo, nhan vién Nha
nudc va co sé ha tang s6 cho chinh quyén; (i) Gido
duc va cham soc stcc khoe thong minh: xa trién khai
cac dich vu te van va cham soc stc khoe tir xa cho
nguoi dan (TeleMedici) va két néi cac tram y té xa
voi bénh vién tuyén tinh, tuyén Trung uwong
(Telehealth) dé kham chita bénh truc tuyén; stt dung
s6 kham beénh, chita bénh dién t&; (iii) Trién khai
truyén thanh thong minh, chuyén déi 8 dai truyén
thanh cii bang cach tng dung cong nghé tri tué¢ nhan
tao (Al) dé phat ban tin truyén thanh va chia sé
thong tin; (iv) Giao dich va thanh toan truc tuyén:
phat trién cac san giao dich néng san va st dung cac
phuong thic thanh toan truc tuyén. Két qua tng
dung cho cham séc stc khoe, da co 1.069 nguoi tai
ung dung TeleMedici, 714 budi tr van truc tuyén
duoc t6 chirc. Chi phi di lai, kham chita bénh cta
nguoi dan da tiét kiém duoc khoang 55,1 triéu déng
trong thoi gian 5 tuan (tuong duwong 480 triéu
dong/nam). Nhu vay, loi ich cta viec chuyén ddi so
khong chi tiét kiém vé thoi gian va chi phi cho céac
dich vu cham soc stc khoe, ma con gitp nguoi dan
tiép can thong tin tot hon thong qua cac trang thong
tin truc tuyén va truyén thanh thong minh; dong thoi
mo hinh lang thong minh trién khai tai Yén Hoa con
giup tang cuong su két noi gitta nong dan va nguoi
tieu dung thong qua cac san giao dich dién t, b
sung nhimg cai tién trong cac khia canh sau thu
hoach, déng goi va truy xuat nguon goc dua vao heé
thong may moc ky thuat va ma QR duoc thiét 1ap cho
cac san pham. Tuy nhién, mo hinh lang thong minh
tai Yen Hoa la lang thong minh mot phan, bdi cac
hoat dong trién khai tai day chua thuc hién day da
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cac tiéu chi cua lang thong minh nhu trén thé gioi
dang ap dung, moé hinh thi diém lang thong minh &
Ninh Binh mdi chi tap trung vao mot khia canh la
chuyén d6i so [11].

Mo hinh lang thong minh thi diém tai xa Quang
Tho, thanh pho Hué, tinh Thira Thién - Hué thong
qua viéc 1ap dat 19 camera an ninh giam sat trén cac
truc chinh tinh 19, huyén 19, lién thon va cac co quan,
truong hoc v6i nhiém vu két noi thong tin, dix lieu,
dich vu va ha tang toan dién do Trung tam Cong
nghé thong tin tinh Thita Thién - Hué (HueCIT) dam
nhiém. Hoat dong nay da lam cac van dé duoc giai
quyét nhanh hon, hiéu qua, do dé tao su dong thuan
lon trong xa hoi. Cac hoat dong vé nang cap hé
théng ha tang cong nghé thong tin, b6 sung nguén
luc chuyeén trach vé cong nghé thong tin va thuc day
stt dung hé théng quan 1y van ban va diéu hanh & cap
x4 duwoc uu tién thuc hién. Bén canh ap dung cong
ngheé s6 vao giai quyét van dé dich vu cong, cong tac
quang ba du lich nong thon, thuong mai dién t bang
cong nghé VR3D mapping duwoc Hop tic xa Nong
nghiép s6 va HueCIT - don vi tu van chuyén giao
cong ngheé trién khai tai dia phuwong. Qua qua trinh
trién khai thi diém tir thang 10 dén thang 12 nam
2020, xa Quang Tho di ap dung 100% dich vu céng
truc tuyén murec do 1, 2, 3; viec quan ly van ban dén,
di va chit ky dien tr duoc 4p dung; hé théng céap
quang duoc trién khai vé thon, x6m; khoang 55%
nguoi dan c6 dién thoai thong minh va st dung cac
dich vu truc tuyén. Voi cac két qua dat duoc qua qua
trinh thtt nghiém, HueCIT da xay dung moé hinh kién
truc xa thong minh véi ba thanh phan chinh 1a chinh
quyén so - xa hoi so - kinh té s6 [10].

Mo hinh lang théng minh xa Bach Dang, thi xa
Tan Uyeén, tinh Binh Duong 1a dia phuong dau tién
trién khai thi diém xay dung lang thong minh. Cac
tieu chi xay dung lang thong minh dugc ap dung sy
két hop ctia cac tiéu chi trong B¢ tiéu chi xa nong
thon méi kiéu mau, khu dan cu kiéu mau, gin két
cac thanh tyu cong nghé véi noi dung xay dung néng
thon moi, trong d6 chu trong vao céac yéu to: (i) Ha
tang: phat trién hé thong duong giao thong, cau,
cong theo quy hoach cta tinh, tng dung hé thong
chiéu sang hién dai bang den LED hodc dén ning
luong mat troi cho duwong giao thong, lap camera
giam sat tai cac diém nuat giao thong quan trong,
phan loai rac thai tai nguén va xt ly theo dung quy
dinh, thuc hién phong trao xay dung ho gia dinh
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“xanh, sach, dep, sang”, mé rong mang ludi cap nudc
tap trung nong thon; (i) San xudt: tmg dung ky thuat
san xuat hién dai pht hop, d6i méi phuong thie quan
ly san xuat thong qua cac gidi phap ung dung cong
ngheé, ting cuong gin két gitta san xuat va doanh
nghiép, xay dung va trién khai cac giao dién truc
tuyén, gan san xuat voi phat trién du lich sinh thai,
du lich cong dong; (iii) Van hoéa - xa hoi: lap dat he
thong wifi toc do6 cao mién phi tai cac diém cong
cong, trién khai hiéu qua giai phap lién két 3 nha
(doanh nghiép, Nha nudc va nha truong), t6 chic
quang ba vé nhimg dac trung cta dia phuong, dao
tao va cung cip nguédn nhan luc phuc vu du lich va
nong nghiép cong nghé cao, xay dung cac tng dung
cong ngheé; (iv) Quan ly nha nudc: thiét 1ap va cung
cap dich vu cong truc tuyén, phan cong thuc hién cap
nhat hé thong co s¢ dir lieu truc tuyén vé linh vuc
séan xuat [15].

Thuc tién thi diém mo6 hinh lang thong minh ctia
mot s6 dia phuong cho thdy, mo6 hinh lang thong
minh & Binh Duong c6 nhiéu tiéu chi gan véi lang
thong minh nhat. Tuy nhién, néu chiéu theo cac tiéu
chi lang thong minh cta EU, An Do, Trung Quéc hay
Indonexia thi cac mo hinh thi diém moi gidi quyét
duwoc mot phan cta tiéu chi lang thong minh. Do vay,
can phai c6 nhimng thit nghiém mé hinh cé tinh bao
trum hon dé lam can c¢ xay dung chinh sach nhan
rong trén ca nuoc.

3.3. Goi ¥ cac tru cot lang thong minh trong
khuén khé churong trinh néng thén méi

bé thuc ddy lang thong minh toan dién phai dam
bdo cac tru cot phat trién lang, gdm: Chinh quyén
thong minh, ha tang thong minh, thuc thi phap luat
thong minh, con nguoi thong minh, kinh té thong
minh, cong nghé phu hop, xay dung thuong hiéu
thong minh, 16i song thong minh, xa hoi thong minh
va moi truong thong minh. Can c6 mot bo tiéu chi
ctmg va tiéu chi mém (tuy thuoc vao diéu kién caa
lang) dua trén cac tru cot lang thong minh dé huéng
dan xay dung thi diém trén dién rong mo hinh lang
thong minh trong Chuong trinh muc tiéu Quéc gia
xay dung nong thén maéi giai doan 2021 - 2025. Viéc
ap dung moé hinh lang thong minh sé thuc ddy qua
trinh thuc hién cidc muc tiéu ctia Pang, Nha nuéc
trong phat trién nong thon, giup ap dung hai hoa
gitta cong nghé hién dai va kién thitc dia phuong cho
muc tiéu phat trién nhanh va bén viing. Lang thong
minh khong thé tach roi khung co ché, chinh sach
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cho phat trién nong thon méi va dinh huong phat
trién mot nén nong nghiép hién dai, nong dan van
minh va khu vuc nong thon dang song. Do vay, 10
trinh phat trién, thuc ddy lang thong minh phai dua
trén tiéu chi phat trién lang thong minh theo khung
huéng dan chung va dac thu cta timng dia phuong dé
thuc hién. Bude 1: thi diém mo hinh lang thong minh
theo ving sinh thai, van héa dua trén tiéu chi day da
vé lang thong minh; budc 2: rut ra bai hoc kinh
nghiém va thé ché héa nhan rong (16ng ghép chinh
sach vao Chuong trinh muc tiéu Quoc gia xay dung
nong thon moi theo giai doan); buoc 3: danh gia tong
két, hoan thién tieu chi phu hop véi diéu kién phat
trién kinh t€ - xa hoi cta quoc gia, vung va dia
phuong.
4. KET LUAN

Khung phap ly, thé ché, chinh sach lang thong
minh trén thé gi6i hién nay duoc hoan thién va long
ghép vao cac chién lugc phat trién nong thon bén
viing, lang thong minh khong thé tach roi béi canh
khung phap ly va chinh sach phat trién nong thon
chung. Tuy nhién, hién nay Viét Nam chua c6 co
ché, chinh sach phat trién lang thong minh, mic du
khung phép ly va co ché, chinh sach phat trién nong
thon thoi gian qua da duoc dé cap, can thiép thuc day
cac tru cot lang, xa theo huwong thong minh, nhung
vai tro ctia cong nghé s6, cudc cach mang cong
nghiép 4.0, két hop voi tri thitc truyén thong ctia lang
chua thuc su ¢6 co ché thuc ddy dé phat huy cac loi
thé phat trién nham thoa man cac tiéu chi lang thong
minh.

bé phat trién lang thong minh doi héi phai co
st hop luc ctia chinh quyén, khéi tw nhan va cong
déng nham dam bao thuc déy céc tru cot kinh té, xa
hoi va moi treong cta lang phat trién, huong dén su
thinh vuong ctia lang; nhung tiét kiém, giam thiéu
stt dung nguén luc, bdo ddm duwoc an ninh, an toan,
moi truong canh quan, tao ra mot cong dong dang
song va két noi duoc voi cac lang khac, cac cong
déng dan cu do6 thi nham trao d6i van hoa, phat
trién kinh té,...

Yéu cau céac tru cot phat trién lang thong minh
kha toan dién, voi dac thu rat da dang vé dia ly,
khong gian van hoa, tri thic truyén thong, doi hoi
can c6 mot 10 trinh bai ban tir xay dung tiéu chi lang
thong minh dén thi diém mo hinh phat trién lang
thong minh va nhan rong lang thong minh trong boi
canh thuc hién khung chinh sach vé phat trién nong
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thon bén virng noéi chung va Chuong trinh muc tiéu
Quoc gia xay dung nong thon moi giai doan 2021 -
2030 noi riéng.
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SCIENTIFIC BASIS FOR BUILDING SMART VILLAGES IN THE NEW RURAL CONSTRUCTION
PROGRAM IN VIETNAM

Le Trong Hai, Hoang Huu Hanh, Tran Dai Nghia,
Nguyen Thi Nhan, Le Anh Hoang, Nguyen Dinh Tinh, Pham Quang Ha

Summary

Smart villages have been mentioned in many other countries, as a new pillar in the development of rural
areas together with the city’s development. The theory of smart villages based on sustainable development
goals is the trend to build a better life for rural areas. This article, presenting the results of the study on the
theoretical basis of building the function of the diffent pillars of the "Smart Village" model in relation to new
rural development in Vietnam. The results show that international experience including in Asian countries
and especially in Europe as well as the legal basis and initial experience in Vietnam have been presented
and discussed. Policy proposals for Vietnam have also been mentioned in the context of the strong
development of science and technology especially information and digital technology. The legal framework
and smart village policy institutions are gradually improving and integrating into sustainable rural
development strategies. Smart village development should have a formal roadmap, including developing
criteria, piloting smart village development models, connecting and scalling up smart villages in the context
of implementing the policy framework on sustainable rural development in general in Vietnam and the
National Target Program on building new rural areas in the period of 2021 - 2030 in particular.
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