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MUC LUC

POAN VAN SON, HOANG MINH TRANG, NGUYEN THI HAO,
NGUYEN THI HUE, VO THI MINH TUYEN. Nghién ctu, tng dung ky
thuat chiéu xa gamma, nguén Co - 60 c6 hoat do 236 Ci, trong tao
ngudn vat liéu khdi dau cho chon tao giéng lda

TRAN THI THU HA, DUONG THI NHUNG, CAO THI MAI PHUONG.
Nhan giéng loai lan Kim Tuyén (Anoectochilus setaceus Blume) can
bao tén tai Thai Nguyén bang cong nghé in vitro

KHUAT THI MAI LUONG, NGUYEN THI MINH NGUYET, LE HUNG LINH.
Panh gia dic diém hinh thai va da dang di truyén clia quan thé sam Ngoc
Linh (Panax vietnamensis Ha et Grushv.) tai vuon giéng thudc huyén Tu
Mo Réng, tinh Kon Tum

NGUYEN THI THU HANG, DUONG NGUYEN XUAN LAM, NGUYEN
pO LAM DIEN, TRINH TUY AN, VO THANH THAO, TRAN THI THU
TRANG. Dac diém thyc vat hoc va ma vach ADN cda cay Bim md
(Iromoea obscura (L.) Ker Gawl.) ho khoai lang (Convolvulaceae)

BUI THI XUAN, NGUYEN VAN TAM, TRAN THI LAN, NGUYEN
QUANG TIN. Nghién ctru anh hudng clia mot s6 bién phap ky thuat
tréng dén kha nang sinh trudng, phat trién, nang suat va chéat lugng cda
cay Sam cau (Curculigo orchioides Gaertn.) tai Tam Do, Vinh Phtic
NGUYEN VAN CHINH, PHAM TRUNG HIEU, TRAN THI HONG, VO THI
KIM TRAM. Danh gia kha ndng khang bénh than thu cia mét s§ giong nho
tai Ninh Thuén

LUU VAN PHUONG, LE THANH TOAN. Hiéu qua clia ndm Trichoderma sp. va
Penicillium sp. trong phong trir bénh than thur do nam Colletotrichum sp. trén cay
ot

NGUYEN VAN THANH, LE VAN BINH, NGUYEN MANH HA, NGUYEN VAN
VIET, NGUYEN THI MINH HANG, DAO NGOC QUANG, NGUYEN MINH CH.
Con triing chich hat - véc to lay truyén bénh tua muc hai cay qué & vang Nam
Trung bd

NGUYEN THANH MANH, NGUYEN THI TU ANH, NGUYEN THI HANH,
TRUONG XUAN LAM, HA NGOC LINH, PHAM HUY PHONG, NGUYEN
QUANG CUONG. Gi4 tri dinh dudng clia &u trung ngai sép I6n  Galleria
mellonella (Lepidoptera: Pyralidae)

TRUONG THI MONG THU, TRAN THANH TRUC, LE THI MINH THOY.
Nghién ctu diéu kién tién x{r ly va chiét tach collagen tir hén hop da va
vay ca loc (Channa striata) bang acetic acid

VO TIEN THINH, NGUYEN BA THACH, NGUYEN CHIi THANH, D0
NGOC DUONG, PHAN VIET DAI, HOANG VAN HUY, NGUYEN THI
HOA, NGUYEN HUU VAN, GIANG TRONG TOAN. Hién trang va giai
phap bdo ton cac loai ga nguy cap, quy, hiém tai Khu Béo ton Thién
nhién Pu Hu

LE HOANG VIET, NGUYEN CONG THUAN, NGUYEN VAN DUNG,
NGUYEN VO CHAU NGAN. Nghién ctu mét s6 théng s6 van hanh cot
plasma lanh x{r Iy nudc ngam phuc vu sinh hoat nong thon

DINH XUAN TRONG. Nghién ctru &nh hudng clia hé s6 khong déu hat dén
d6 nhay x6i ngdm cla nén cat dudi cong qua dé ving dong bang song
Héng

NGUYEN VAN CONG, BUI THI CHUYEN, NGUYEN CONG THUAN.
Nghién ctru tac dung clia béo tai tugng (Pistia stratiotes L.) xr ly nudc
thai biogas

BUI THI THU TRANG, NGUYEN THI HONG HANH, HOANG THI HUE,

NGUYEN THI HOAI THUONG, MAI VAN TRINH, HO THUY QUYNH.
Hién trang phat sinh va phan loai, thu gom, chuyén giao cac chét thal
nguy hai va chat thai tai ché trong sinh hoat ho gia dinh tai huyén
Doéng Anh, thanh phd Ha Noi
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KHOA HOC CONG NGHE

NGHIEN CUU, UNG DUNG KY THUAT CHIEU XA
GAMMA, NGUOGN Co-60 CO HOAT D0 236 Ci,
TRONG TAO NGUOGN VAT LIEU KHG1 BAU
CHO CHON TAO GIONG LUA

DPoan Vin Son!, Hoang Minh Trang?,

Nguyén Thi Hao!, Nguyén Thi Hué!, V6 Thi Minh Tuyén®"

TOM TAT

Gay dot bién 1a mot trong nhitng phuong phap thuc nghiém dugc 4p dung rong rai trén thé gidi. Chon
giong dot bién da gop phan dang ké vao san xuat lwong thuc tai Viet Nam. Trong nghién cttu nay, hat kho
va hat uot cta giong lda ST20 va VINA6 duogc xtt 1y chiéu xa bang tia gamma (Co-60) c6 hoat do 236 Ci &
cac liéu chiéu xa: 150, 200, 250, 300, 350, 400, 450 va 500 Gy. Két qua nghién citu cho thay, liéu chiéu xa 300
va 350 Gy voi hat kho; 200 va 250 Gy véi hat u6t cho tan so bién di cao, voi nhiéu bién di c6 ¥ nghia trong
chon giéng hon so véi céac liéu chiéu xa khac. Pa chon duoc 68 dong dot bién & thé he M5 c6 mot s6 dac
diém nong sinh hoc duoc cai tién so véi giong goc. Trong d6 c6 10 dong c6 thoi gian sinh trudéng ngan hon,
9 dong duoc cai tién vé chiéu cao cay, 7 dong cé kiéu dé nhanh chum, 9 dong chong dé tot hon giong géc,
15 dong duoc cai tién vé chiéu dai hodc chiéu rong 14 dong, 8 dong c6 hat xép xit trén bong va 11 dong duoc

cai tién vé nang suit so voi giong ban dau.

Tir khoa: Tia gamma (Co-60), liéu chiéu xa, dot bién, giong lia, cdi tién.

1. BAT VAN BE

Gay dot bién 1a mot trong nhimg phuong phap
thuc nghiém duoc 4p dung rong rai trén thé gioi.
Chon giong dot bién da gop phan dang ké vao san
xuat luong thuc tai Viet Nam.

O Viéet Nam, tng dung chiéu xa chum tia gamma
trong chon tao giong lua da duoc nghién ctu tir
nhing nam 1968. Tuy nhién, cac nha chon giong
thuong stt dung nguén chiéu y té tir cAc bénh vién
nhu: bénh vién K, 198, 103..., hoac cac nguon chiéu
xa cong nghiép duoc thiét ké dé dung trong bao
quan, kht tring cac san pham nong nghiép nhu tai
Trung tam Chiéu xa Ha N¢i, Trung tim Ung dung
Hat nhan trong cong nghiép tai Pa Lat (Lam Déng)...

Hieén nay, Vién Di truyén Nong nghiép duoc
trang bi may chiéu xa moi, duoc thiét ké dé chiéu xa,
phuc vu cho muc tiéu chon tao va cai tién giong cay
trong nong nghiép. Pay 1a thiét bi chuyén dung
(dang gamma cell) dau tiéen ma Vién Nang luong
Nguyén tr Viet Nam chuyén giao cho nganh nong
nghiép, gop phan thuc ddy viec tng dung ky thuat
hat nhan trong cac nganh kinh té - xa hoi & Viet

' Vién Di truyén Nong nghiép
"Email: minhtuyenagi@gmail.com

Nam. Tuy nhién, viec st dung thiét bi méi voi liéu
luong, thoi gian nhu thé nao dé cho hiéu qua cao
trong chon giong lua van chua duoc nghién ctu cu
thé va bai ban. Do vay "Nghién cuu, ung dung ky
thuat chiéu xa tia gamma, vor nguon Co-60 cé hoat
do 236 Ci, trong tao nguon vat liéu khoi dau cho
chon tao giong hia” 1la mot trong nhimg hudng
nghién ctru can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Giong lua VINA6 duoc Vien Khoa hoc Ky
thuat Nong nghiép duyén hai Nam Trung bd chon
tao. Giong lua VINAG 1a giong lia thuan ngan ngay,
nang suat trung binh 65 70 ta/ha, chat luong com
mém déo, hat gao trong. Giong laa VINAG6 c6 nhuoc
diém: rat dé d6, hat thoc khong cang may va bo 14 to,
dai dé bi nhiém bénh kho van va bac 14.

- Giong lua ST20 1a giong lua thuan, chat luong
do ky su Ho Quang Cua cung cac cong su chon tao.
Giong lua ST20 c6 thoi gian sinh trieong khoang 135 -
140 ngay trong vu xuan, dé nhanh khée, bo 14 nho.
Hat gao dai hon 7 mm, tring, trong, khong bac bung,
com thom déo. Nhuoc diém cta giong ST20 1a kiéu
dé nhanh xoe, nang suat thap, hat trén bong xép
thura, thoi gian sinh trudéng dai ngay, cay mém yéu.
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KHOA HOC CONG NGHE

Chiéu xa, gay dot bién trén 2 giong lua trén voi
muc tiéu 1a cai tién mot s6 nhuoc diém cta chung.

2.2. Phuong phép nghién ctru

- Xt ly chiéu xa bang tia gamma (Co-60) co
hoat do 236 Ci.

- Liéu luong chiéu xa: 150, 200, 250, 300, 350,
400, 450 va 500 Gy.

- Dang vat lieu: hat kho va hat uwét (hat ngdm
nudc bao hoa trong 66 gid), méi mau chiéu xir ly
1000 hat va mau doi chimg khong xtt ly.

- Bo6 tri thi nghiém: theo phuong phap tuan tu
khong 1ap lai, c6 doi ching xen ke.

- Phuong phap chon loc: theo phuong phap
chon loc pha heé.

- Cac chi tiéu nghién cttu theo IRRI (2013) [1].

- Xt ly so lieu: s6 lieu duoc xtt ly trén phan
mém Excel 2007.

2.3. Thoi gian va dia diém nghién ctru

- Thoi gian nghién ctru: tir thang 01/2020 dén
thang 12/2022.

- Dia diém thi nghiém: Vién Di truyén Nong
nghiép va ruong thi nghiém tai xa Xuan Canh, huyén
bong Anh, thanh pho Ha Noi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia lidu lrong chiéu xa dén sinh
truéng va phat trién clia giong lda thi nghiém & thé
hé M1

3.1.1. Anh huong cia liéu hrong chiéu xa dén ty
1é ndy mam cua hat giong ¢ thé hé thir nhat (M1)

Két qua nghién cttu cho thdy, liéu luong chiéu xa
c6 anh hudng dang ké dén ty lé ndy mam cuaa hat,
liéu xa cang cao thi ty lé ndy mam cang thap va
nguoc lai. Mic d6 giam ty 1é ndy mam sau chiéu xa
tuy thudc vao giong lua va trang thai ctia hat khi
chiéu xa. Voi cung liéu luong, chiéu xa hat w6t cho ty
lé nay mam thap hon so véi hat kho, giong laa ST20
cho ty 1&é ndy mam thap hon so voi VINAG. Diéu nay
chiing t6 hat uét man cam hon so véi hat kho ket qua
nay phu hop véi nghién ctu ctia D6 Hiru At (1995)
[2], Pao Xuan Tan (1997) [3], giong ST20 man cam
hon so voi VINAG6. Cu thé, voi liéu xa cao 400, 450 va
500 Gy khi chiéu vao hat w6t ciua 2 giong ST20 va
VINAG6 déu khong thu duoc hat ndy mam. Voéi hat
kho, liéu 400 Gy cho ty lé song sot thap (5,7% voi
ST20 va 15,3% voi VINAG), liéu 450 Gy chi thu duoc
1,3% hat ndy mam voi giong VINAG6 con ST20 khong
thu duoc hat ndy mam, liéu 500 Gy toan bo hat dem
chiéu xa déu khong ndy mam (chét) & ca 2 giong laa
nghién ctu.

Béng 1. Anh hudng ciia lidu ltong chiéu xa dén ty 1é niy mam & dang hat kho va hat w6t ciia giong laa

VTINAG va ST20 & thé he M1
Liéu luong chiéu Ty 1¢ ndy mam (%)
xa (Gy) Dc (0) 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500

Hat | VINAG 97,6 873 | 837 | 783 | 547 | 447 | 153 | 1,3 -
kho

ST20 97,1 833 | 753 | 67,7 | 413 | 381 | 57 ; -
Hat | VINAG 96,7 733 | 577 | 453 | 186 | 33 - ; -
uot ST20 96,0 663 | 530 | 403 | 11,7 | 17 . . .

3.1.2. Anh huéng ciia liéu luong chiéu xa dén ty
lé song sot 6 thé hé thur nhat (M1)

Liéu luong chiéu xa anh huong to6i ty 1é song sot
clia cac giong lua nghién cttu duoc thé hién & bang 2.
Véi céc giong doi chimg (khong chiéu xa) ty 1é song
sot & giai doan ma, dé nhanh va tré chin kha cao,
tuong tr nhau va tuong tu so voi ty 1é ndy mam.
Nguoc lai, & tat ca cac 16 chiéu xa déu co su gidm ro

rét ty 1é song sot ¢ giai doan ma so voi ty 1é ndy mam,
ty 1é song sot tiép tuc gidm & cac 16 chi€éu xa toi giai
doan dé nhanh va trd - chin. Diéu nay chimng to tac
dung kéo dai ctia phong xa gamma tdi strc song cua
ca thé. Theo do, tia gamma khong chi cé tac dong
gay chét tic thoi doi voi hat lua chiéu xa ma hiéu qua
gay chét con kéo dai dén giai doan ma, dé nhanh va
trd - chin. Két qua nay phu hop v6i nghién ctu cta
Ramchadner S. va cs (2015) [4]
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KHOA HOC CONG NGHE

Béng 2. Anh hudng ctia lidu lwong chiéu xa dén ty 1é sng sot & lidu luong chiéu xa clia gidng lia VINAG va

ST20 & thé he M1
Dang Giai Liéu luong chiéu Ty lé song sot (%)
hat doan xa (Gy) bc (0) 150 200 250 300 350 400 450 | 500
Ma VTNAG6 95,1 79,3 71,7 | 65,3 | 47,7 | 31,7 8,4 0,5 -
’ ST20 94,3 71,3 62,3 | 53,7 | 36,3 | 21,1 1,6 - -
Hat beé VTNAG6 94,3 77,4 69,8 | 63,6 | 41,5 | 25,6 5,2 - -
kho nhanh ST20 94,1 69,2 57,5 | 51,7 | 30,1 8,7 0,8 - -
Tro - VINAG6 94,1 72,3 63,3 | 54,4 | 35,1 | 19,3 4,8
chin ST20 94,0 68,7 56,0 | 50,7 | 27,4 6,1 0,3
Ma VTNAG6 96,4 66,9 53,3 | 41,7 | 16,4 1,6 - - -
’ ST20 96,0 60,2 49,7 | 35,1 9,8 0,8 - - -
Hat beé VTNAG6 96,2 64,6 51,7 | 383 | 15,8 1,2
uot nhanh ST20 95,8 58,4 48,7 | 33,2 8,7 0,3
Tro - VTNAG6 95,3 60,0 48,5 | 34,7 | 11,7 1,1
chin ST20 95,6 56,0 42,6 | 29,2 5,2 0,2

3.1.2. Anh huéng cia liéu luong chiéu xa dén
phdt sinh cdc bién di & thé hé thir 2

O thé he thit 2 (M2), da thu nhan duoc nhiéu thé
bién di thuoc 8 loai bién di, xuat hién rai rac & cac
lidu chiéu xa khac nhau (Bang 3). O thé hé nay, d6i
voi chiéu xa hat kho & cong thitc chiéu xa liéu 200 Gy
va doi chimg khong thu duoc bién di, tin s6 bién di

tang khi tang liéu luong chiéu xa tir 250 lén 350 Gy
doi voi hat kho; voi hat wot tan so bién di tang tir 150
lén 250 Gy sau do giam dan, dao dong tir 0,8 - 5,6%.
Cac liéu luong c6 phé bién di rong 1a 300 Gy (7/8
dang), 350 Gy (7/8 dang) doi véi hat kho va 200 Gy
(7/8 dang), 250 Gy (6/8 dang) doi voi hat wot.

Béng 3. Anh hudng ciia chiéu xa dén tin s6 bién di & thé he M2 ciia gidng lda thi nghiém

Pon vi tinh: %
/ Ten Liéu luong chiéu xa (Gy)
TT Dang bién di dong b/c Dang hat kho Dang hat u6t

200 | 250 | 300 350 | 150 | 200 | 250
. Chin sém VINA6 | - - - 041 | 041 - | 042 | 031
ST20 - - - 062 | 031 - 1031 ] 051

0 Chin muon VINA6 | - - 1020 - 041 | 021 - -

- ST20 - -] 031 - 031 | 031 - -
] Cao cay VINA6 | - - - 0,21 - - 031 ] 041
ST20 - - - 0,61 - - | 062 | 051

s Thép cay VINA6 | - - 1010 | 041 | 041 - o3| -

ST20 - - 1041 | 052 | 031 - o021 | -
o, VINA6 | - - - 021 | 031 - o052 02
> Mau sac hat ST20 | - - o031 | 041 | 031 = o031 | 041
6 Dang hat VINA6 | - - ] 041 | 031 | 030 | 0,21 | 0,20
e ST20 - - | o020 | o052 | 051 - ] 031 ] 020
; Tang s6 nhanh | VINA6 | - - o031 ] 031 | 031 - | 041 ] 031
hitu hiéu ST20 - - o010 | 052 | 041 - | o062 ] 041
Iy ) VINA6 | - - - 020 | 031 - | o042 ] 031
8 | Tang s6 hat/bong = ™7 ; ] 041 | 041 - o2 | 061
Téng cong - - 1,94 | 577 | 504 | 0,82 | 56 | 439
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Quan sat, danh gia trén dong ruong da chon loc
duoc 105 thé bién di c6 y nghia trong chon tao giong
ltia méi nhu: chin som, thap cay, tang s6 nhanh hiu
hiéu va ting ning sudt, cac bién di nay tap trung chu
yéu & cac liéu luong chiéu xa 300 va 350 Gy doi voi
hat kho; 200 va 250 Gy déi voi hat uot.

Voi hat kho, & liéu xa 300 Gy thu dugc 26 thé
bién di, liéu xa 350 Gy thu duoc 22 thé bién di. Voi
hat wot, liéu xa 200 Gy thu duoc 32 thé bién di, liéu
xa 250 Gy thu duoc 21 thé bién di (Bang 4).

Nhu vay, qua danh gia ty 1é ndy mam, ty 1é song
sot qua céc giai doan phat trién & thé hé M1 va tan s6
bién di xuat hién & thé he M2 cho thay, khi chiéu xa

bang may chiéu tai Vién Di truyén Nong nghiép,
nguén Co-60 co hoat do 236 Ci thi chiéu xa liéu 300
va 350 Gy doi voi hat kho, liéu 200 va 250 Gy voi hat
uot cho hiéu qua phat sinh bién di cao voi nhiéu bién
di c6 y nghia trong chon giong hon so voéi cac liéu
chiéu xa khac.

Cac dong bién di duoc chon vé co ban c6 cac dic
diém hinh thai, nong hoc twong tu so véi giong goc,
chi khéac biét & mot hay mot s6 dac tinh c6 bién di.
biéu nay cho thdy, chiéu xa tia gamma da lam phat
sinh (bién d6i) & mot hay mot s6 diac tinh ma khong
lam thay déi cac dac tinh khac. Két qua nay phu hop
v6i nghién cttu ctia Shua Q. Y va cs (2012) [5].

Bang 4. S lugng ca thé wu ti mang nhitng bién di c6 loi & thé hé M2

Don vi tinh: cd thé

Liéu luong chiéu xa (Gy)
STT | Dang bién di "Ijen b/c Dang hat kho Dang hat u6t T?ng
dong cong
200 | 250 | 300 | 350 | 150 | 200 | 250
VINAG6 - - - 3 2 - 3 3 11
1 Chin sém
ST20 - - 1 4 3 - 4 4 16
VINAG6 - - - 3 2 - 3 2 10
2 Cao cay
ST20 - - 1 2 3 - 2 1 9
) VINA6 - - - 2 - - 3 1 6
3 Thap cay
ST20 - - - 2 3 2 2 - 9
) VTINAG6 - - - 4 3 - 3 2 12
4 Kiéu dé nhanh
ST20 - - - 2 2 - 4 3 11
, VINA6 | - - - 1| 2| - | 3] 2 8
5 S6 hat/bong
ST20 - - - 3 2 - 4 3 12
Téng cong - - 2 26 22 2 32 21 105

3.2. Két qua danh gi4, chon loc cac dot bién & M3

O thé hé tha 3, nhiéu thé bién di xudt hién & thé
hé M2 nhung & thé hé M3 lai c6 biéu hién tuong tu
so voi giong goc, day 1a hién tuong bién di dot bién
gia hay thuong bién phong xa (hién tuong bién déi
kiéu hinh do anh hudéng ctia phong xa ma khong
bién ddi kiéu gen), hau hét cac bién di con lai cé su
di truyén tir thé hé M2 sang thé he M3. Cac bién di
ma di truyén duoc thi duoc goi 1a dot bién [6]. Két
qua nay phu hop véi nghién cttu ctia hau hét cac nha

khoa hoc nghién cttu vé dot bién khi cho rang dot
bién c6 thé di truyén duoc cho thé hé sau [6]. Qua
danh gia sang loc, & thé hé M3, mot s6 cac dot bién
moi vé 1a dong, cach xép hat/bong, do cing cay da
duoc danh gia trén dong ruong. 95 ca thé dot bién co
y nghia trong chon giong thugc 8 kiéu bién di khac
nhau (thoi gian sinh truong, chiéu cao cay, kiéu dé
nhanh chum, d6 cing cay, chiéu dai va chiéu rong 14
dong) (Bang 5) da duoc chon. Trong d9, cac dot bién
chtl yéu xuat hién & cac liéu chiéu xa 200 va 250 Gy
véi hat hat wot; 300 va 350 Gy vé6i hat kho.
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Bang 5. S6 luong ca thé mang cac dot bién c6 loi cho chon gidng & thé hé M3

Pon vi tinh: c4 thé

Liéu luong chiéu xa (Gy)
STT | Dang bién di ”Ijen b/c Dang hat kho Dang hat uét T?ng
dong cong
200 | 250 | 300 | 350 | 150 | 200 | 250
1 Thoi gian sinh VINAG . - - 3 1 - 3 4 11
truong st20 | - | - | - 2| 2| -1]3/]3]/] 10
VTNAG6 - - - - 1 - 2 - 3
2 Chiéu cao cay
ST20 - - - 1 - - 3 2 6
VINAG | - | - | - | - - | - | - | - 0
3 | Kiéu dé nhanh
ST20 - - 1 2 2 - 3 2 10
VTNAG6 - - 2 5 2 2 3 2 16
4 b6 ciing cay
st20 | - | - | - | - | - ] - - :
s | Chiéudaila VINA6 | - | - [ L [ - | 1 | - | 2| - 4
dong st20 | - | - | - |2 | - | - | 1] - 3
6 Chiéu rong 1a VINA6 ) i ) 1 i i 2 1 4
dong ST20 - - - 1 - 1 1 - 3
. Cach sap xép hat VINAG ) i ) i i i i i 0
trénbong | grog | L | L | - | 4 | 3 | - | 4| 3| 1
VTNAG6 - - - - 2 - - 3 5
8 S6 hat/bong
ST20 - - - 3 1 - 2 - 6
Téng cong - - 4 24 15 3 29 | 20 95

3.3. Két qua danh gi4, chon loc c4c dong laa dot
bi€én & thé he M4

O thé hée M4, da chon duoc 82 dong dot bién
mang it nhat mot dac tinh tot, c6 y nghia cai tién
giong goc. Trong do, 15 dong cai tién vé thoi gian
sinh treéng ngan hon so véi giong goc, 9 dong vé
chiéu cao cay, 11 dong vé kiéu dé nhanh chum hon
so voi giong doi chimg (ST20), 12 dong c6 do cung
cay tot hon so véi giong (VINA6), 7 dong vé chiéu

dai 14 dong ngan hon so véi giong déi ching, 8 dong
vé chiéu rong 14 dong nhé hon so voéi giong doi
ching, 10 dong vé cach xép hat trén bong xit hon so
voi gidng doi chimg (ST20) va 10 dong cai tién vé
nang suat lua. Cac dong nay chua yéu chon tir liéu xa
200 va 250 Gy véi chiéu xa hat uot, 300 va 350 Gy voi
chiéu xa hat kho, liéu xa 150 Gy voi hat wot chi thu
duoc 4 dong, liéu xa 250 voi hat kho chi thu duoc 2
dong (Bang 6).
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Bang 6. Két qua chon loc cac dong dot bién c6 y nghia chon giéng & thé he M4

Pon vi tinh: c4 thé

Liéu luong chiéu xa (Gy)
STT Cac t%rjh tr,ang dot ’lten b/c Dang hat kho Dang hat u6t T?ng
bién c6 loi dong cong
200 | 250 | 300 | 350 | 150 | 200 | 250
1 Thoi gian sinh VINA6 - - - 1 1 - 3 - o
truong ST20 - - - 2 2 - 3 3 10
\ VINA6 | - | - : - 1| - ] 2 : 3
2 Chiéu cao cay
ST20 - - - 1 - - 3 2 6
" VINA6 | - - - - - - - - 0
3 Kiéu dé nhanh
ST20 - - 1 3 2 - 3 2 11
VTNAG6 - - - 4 2 2 3 1 12
4 Do cung cay
ST20 - - - - - - - - 0
) VTNAG6 - - 1 - 1 - 2 - 4
5 Chiéu dai 14 dong
ST20 - - - 2 - - 1 - 3
6 Chiéu rong la VINA6 - - - 1 - - 2 1 4
dong ST20 - - - 1 - 2 | 1 - 4
7 Céch sip xép hat | VINA6 - - - - - - - - 0
trén bong ST20 - - - 3 2 - 3 2 10
, VTNAG6 - - - 2 - - 3 - 5
8 S6 hat/bong
ST20 - - - 2 1 - 2 - 5
Téng cong - - 2 22 12 4 31 11 82

3.4. Két qua danh gi4, chon loc c4c dong laa dot
bién & thé he M5

Qua danh gia va sang loc ¢ thé hé M5 da chon
duoc 68 dong dot bién c6 y nghia trong chon giong.
O thé he nay, cac dong dot bién da dong déu vé
chiéu cao cay va cac diac diém nong, sinh hoc khac
so voi thé hé M4. Chimg t6 cac dong dot bién da dan
6n dinh. Trong 68 dong dot bién cé 57 dong c6 thoi
gian sinh trudng tuong tu so voi cac giong goc, chi

c6 11 dong c6 thoi gian sinh trudng ngan hon so véi
giong goc (4 dong tix VINAG, 7 dong tir ST20); 9
dong c6 cay thap hon giong goc (2 dong tir VINASG, 7
dong tir ST20); 7 dong c6 kiéu dé nhanh gon hon so
voi giong goc (tir giong ST20); 8 dong c6 cay cimg
hon giong goc (tir giong VINAG); 15 dong cai tién vé
chiéu dai hodc chiéu rong 14 dong; 8 dong c6 hat xép
xit trén bong (ttr ST20) va 8 dong cai tién vé niang
suat ltua gao (4 dong tir VINAG, 4 dong tir ST20).

Bang 7. Két qua chon loc cac dong dot bién c6 y nghia trong chon giong & thé hé M5

Pon vi tinh: cd thé

Che tinh Liéu luong chiéu xa (Gy) -
STT ?C tH} tr’ang Ten dong | B/c Dang hat kho Dang hat u6t ?ng
dot bién co loi cong
200 | 250 | 300 | 350 | 150 | 200 | 250
1 Thoi gian sinh | VINA6 - - - 1 1 - 2 - 4
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truong ST20 - - - 2 1 - 3 1 7
. VINA6 - - - - 1 - 1 - 2
2 Chiéu cao cay
ST20 - - - 2 1 - 2 2 7
o s VTNAG6 - - - - - B} . 3 0
3 Kiéu dé nhanh
ST20 - - 1 2 1 - 2 1 7
VINA6 - - - 3 2 - 2 2 9
4 Do cing cay
ST20 - - - - - . 0
5 Chiéu dai 1a VTNAG6 - - 1 2 1 - 2 - 5
dong ST20 - - - 2 - - - 1 3
6 Chiéurongla | VINA6 - - - 1 - - 2 - 4
dong ST20 - - - 1 - - 2 1 4
Céch sap xép VINA6 - - - - - - - - .
7 1
hat trén bong ST20 - . } 2 1 - 3 9 8
, VTNAG6 - - - 2 - - 2 - 4
8 Nang suat
ST20 - - - 1 1 - 2 - 4
Tong cong - - 2 21 10 0 25 10 68

Trong 68 dong dot bién duwoc chon cé 33 dong
dot bién duoc chon tir chiéu xa dang hat kho. Trong
d6 co6 22 dong duogc chon tir liéu chiéu xa 300 Gy, 9
dong tir liéu xa 350 Gy, 2 dong ttr liéu xa 250 Gy. 35
dong phat sinh tit chiéu xa dang hat wot. Trong do co
24 dong dot bién duoc chon tir liéu chiéu xa 200 Gy,
10 dong tir liéu chiéu xa 250 Gy. Cac liéu con lai
khong thu duoc dong dot bién nao c6 y nghia trong
chon giong.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Liéu chiéu xa cho tan s6 bién di cao va xuat hién
nhiéu dot bién co loi cho chon giong 1a liéu chiéu 300
va 350 Gy doi voi hat kho va liéu chiéu 200 va 250 Gy
do6i voi hat ot (ngam 0 dén thoi diém 66 gio)

ba chon duoc 95 ca thé dot bién & thé hé M3 va
82 dong dot bién & thé he M4. O thé he M5 chon loc
duoc 68 dong dot bién mang mot so tinh trang dot
bién c6 loi trong chon giong. Trong d6 33 dong dot
bién duoc chon tir chiéu xa dang hat kho; 22 dong
duoc chon tir liéu chiéu xa 300 Gy, 9 dong tir liéu xa
350 Gy, 2 dong tur liéu xa 250 Gy. 35 dong phat sinh
tir chiéu xa dang hat udt, trong d6 co 24 dong dot
bién duoc chon tir liéu chiéu xa 200 Gy, 10 dong tir
liéu chiéu xa 250 Gy.

4.2. Dé nghi

Can tiép tuc nghién ctu 1ap lai cac liéu chiéu va
& cac giong laa khac nhau trén may chiéu xa bang tia

gamma nguon Co-60 cé hoat do 236 Ci tai Vien Di
truyén Nong nghiep dé c6 két luan chinh xac va
khach quan hon.
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RESEARCH AND APPLICATION OF 60Co GAMMA IRRADIATION WITH THE SOURCE ACTIVE AT 236

10

Ci TO CREATE INITIAL MATERIALS FOR RICE BREEDING
Doan Van Son!, Hoang Minh Trang?,
Nguyen Thi Hao!, Nguyen Thi Hue!, Vo Thi Minh Tuyen!
1 Agriculture Genestic Institute

Summary

Mutagenesis, one of the experimental methods, has been widely applied plant breeding in the world.
Mutation breeding has been significantly contributed to Vietnam’s food production. In this study, dry and
wet seeds of two rice varieties, ST20 and VINAG, were irradiated by Cobalt-60 gamma rays with the source
active at 236 Ci at the doses of 150, 200, 250, 300, 350, 400, 450 and 500 Gy. The results showed that there
was higher variation frequency and more significant variations at the doses of 300 Gy and 350 Gy irridiated
on dry seeds, 200 Gy and 250 Gy irridiated on on wet seeds compared to the other irradiation doses. In M5
generation, 68 mutant lines with some improved agro-biological characteristics compared to the original
varieties have been selected. In particularly, there have been 10 lines with shorter growth duration, 9 lines
with improved stem length, 7 lines with culm erect, 9 lines with higher lodging, 15 lines with the improved
length or width of the flag leaf, 8 lines with seeds lined up closely on the panical and 11 lines with higher
yield.

Keywords: Cobalt-60 gamma rays, irradiation dose, mutation, rice variety, improve.
Nguoi phan bién: GS.TSKH. Tran Duy Quy

Ngay nhan bai: 18/10/2022

Ngay thong qua phan bién: 4/11/2022

Ngay duyét dang: 11/11/2022
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NHAN GIONG LOAI LAN KIM TUYEN
(Anoectochilus setaceus Blume) CAN BADO TON
TAI THAI NGUYEN BANG CONG NGHE IV VITRO
Tran Thi Thu Ha **, Duong Thi Nhung?, Cao Thi Mai Phurrong!

TOM TAT

Nguén gen lan Kim tuyén (Anoectochilus setaceus Blume) thu thap tit rimg ty nhién thuoc xa Quan Chu
(Thai Nguyen) duoc tién hanh thir nghiém nhan giéng bang phuong phap in vitro. Két qua thi nghiém vao
mau tir doan than khi sinh khit tring bang dung dich 0,1% HgCl, trong thoi gian 3 phut két hop 7 phat Javen
15%, ngam 30 phut trong Cefotaxim 10% va nu6i cdy trén méi truong nuéi cdy khéi dau MS cho ty 1& mau
sach bat choéi 83,33% sau 4 tuan. Heé s6 nhan chéi trung binh dat 9,8 1an sau 4 tuan nudi cay trén méi truong
MS b6 sung 1,5 mg/LBAP, 100 ml/L nuéc dira, 70 g/L dich chiét chuéi va 30 g/L sucrose. Ty 1é chdi ra ré
tao cay hoan chinh dat 93,33% va trung binh 3,35 ré&/chéi sau 4 tuan nudi cdy trén méi truong 1/2MS bé
sung 1,5 mg/L NAA, 20 g/L sucrose va 0,5 g/L than hoat tinh. Cay mam mo duoc nuéi trong ¢ nha kinh véi
cong thic gia thé: Xo dira + trau hun + da perlite (7 : 2 : 1) ¢6 ty 1¢ song rat cao chiém 97%. Két qua mo ra
trién vong bao ton va phat trién loai nay & Thai Nguyén.

Tir khoa: Lan Kim tuyén, in vitro, nhan giong.

1. BAT VAN BE

Lan Kim tuyén (Anoectochilus setaceus Blume)
1a cay duoc lieu, c6 thanh phan héa hoc da dang bao
gbdm cac chat nhu: quercetin, isoharmnetin - 3 - O -
beta - D - glucopyranosid, kaempferol - 3 - O
betaDglucopyranosi, 5 - hydroxy - 3 - 4 - 7 -
trimethoxyflavonol - 3 - O - beta - D - rutinosid va
isorhamnetin - 3 - O - beta - D - rutinosid,.. [1]. Lan
Kim tuyén noéi chung 1a mot loai thao duoc c6 gia tri,
hoé tro diéu tri cac bénh, nhu: Ung thu, ting huyét
ap, da day, lao phdi,... [2]. Trong tu nhién, kha nang
tai sinh chéi ctia lan Kim tuyén tir than, ré va tir hat
kém, cay sinh truong rat cham. Loai nay dang bi de
doa nghiém trong, rat c6 thé sé bi tuyét ching
ngoai tu nhién va dang duoc x€p trong nhom IA cta
Nghi dinh 84/2021/ND - CP [3] va nhom thuc vat
dang nguy cap EN Ala, ¢, d. trong Sach Do Viet
Nam, can bao ton cac quan thé nho con sot lai ciing
nhu can nghién ciru nhan giong dé bao ton nguodn
gen [4].

Loai lan Kim tuyén duoc tim thay & khu vue nui
Tam Dao, thuoc xa Quan Chu, huyén Pai T, tinh
Thai Nguyén voi s6 ca thé con lai rat it. Vi vay,

'Vién Lam nghiép va Phat trién bén vimng - Truong Dai hoc
Noéng Lam Thai Nguyén, Pai hoc Thai Nguyén
*Email: tranthithuhaptin@tuaf.edu.vn

nghién cttu nhan giong bang phuong phap nuoi cay
mo 1a rat can thiét nham phuc vu cho chuong trinh
bado ton va phat trién loai cay nay cua tinh Thai
Nguyén noi riéng va khu viee néi chung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Doan than loai lan Kim tuyén moc ¢ rimg tu
nhién xa Quan Chu (thuoc khu vuc nui Tam DPao,
thuoc xa Quan Chu, huyén Pai Tu, tinh Thai
Nguyén) duoc thu thap vé phong thi nghiém cuta
Vién Lam nghiép va Phat trién bén vimg - Truong
Dai hoc Nong 1am, Dai hoc Thai Nguyén.

2.2. Phuong phap nghién ctru

C6 45 cong thtre thi nghiém (CTTN) duoc bo tri
trong viéc hoan thién quy trinh nhan giéng in vitro
loai lan Kim tuyén tai Phong thi nghiém Cong nghé
sinh hoc (Bang 1), gdém:

Thi nghiém 1 (CT1 - CT8): Nghién ctru chat khir
tring va thoi gian khir triing tao nguén mau in vitro.
Chi tieu theo doi: S6 mau sach, ty 1é mau sach, s6
mau mau sach bat chéi, ty 1é mau bat chéi. Thoi gian
theo doi 2 tuan.

Thi nghiém 2 (CT9 - CT13): Nghién cttu anh
huong cta chat diéu hoa sinh truong BAP dén kha
nang nhan nhanh choi. Chi tiéu theo doi sau 4 tuan
nuodi cdy: Téng s6 choi mdi, hé s6 nhan choéi trung
binh.
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Thi nghiém 3 (CT14 - CT29): Nghién cttu anh
huéng cta dich chiét chuédi va nuéc dira dén kha
niang nhan nhanh, kich thich tang truéng choi. Chi
tieu theo doi: Tong s6 choi mdéi, heé s6 nhan choéi
trung binh, chat luong chéi. Thoi gian theo doi 4

tuan.

Thi nghiém 4 (CT30 - CT40): Nghién cttu chat
kich thich sinh truéng NAA, IBA dén kha nang tao ré
lan Kim tuyén. Chi tiéu theo doi: Ty lé chéi tao ré, so
luong ré/cay va chiéu dai ré sau 3-5 tuan.

Thi nghiém 5 (CT41 - CT45): Huén luyén va ra
ngoi cay ngoai nha ludi. Chi tiéu theo doi: S6 lwong
cay song va chat luong cay trong sau 8 tuan theo doi.

Thi nghiém 1, 2, 3, 4 duoc b6 tri theo kiéu hoan
toan ngau nhién véi 3 1an nhéc lai, méi 1an nhac lai 10
mau. Piéu kién nuodi cdy: Anh sang: mau duoc nuoi
cdy dudéi anh dén neon voi cuong do anh sang tir

2.000 - 2.500 lux, thoi gian chiéu sang 8 - 10 h/ngay.
Nhiét do: nhiét do trong phong duy tri 25°C + 2°C.

Thi nghiém 5: Puoc thye hién trong nha ludi cé
do am 70%, che toi 65%, duy tri nhiét do 20 - 25°C.

Str dung excel phan tich phuong sai dé xt ly so
lieu. Phan tich phuong sai mét nhan to: FBAP (F
thuc nghiém) > FCrit (F tra bang) cac cong thic co
st khac nhau, c6 y nghia thong ke, BAP c6 anh
hudng dén hé s6 nhan chéi va nguoc lai. Phan tich
phuong sai hai nhan t6: Fchuoi (F thuc nghiém) >
FCritl (F tra bang), Fnuoc dira (F thuc nghiém) >
FCrit2 (F tra bang), cac cong thic c6 s khac nhau,
c6 y nghia thong ké, ham luong chuéi, nudc dita co
anh huong dén hé s6 nhan chéi, chat luong choi va
nguoc lai. FChuoi - Nuoc dira (twong quan gitta 2
nhan t6 thuc nghiém) > FCrit3 2 nhan to thuc
nghiém c6 twong quan va anh hudéng dén hé s6 nhan
chéi va nguoc lai.

Béang 1. Thanh phan méi trudng nuédi cdy

Moi truong Thanh phan moéi truong
Nuoi cdy khéi dau Moi treong MS (Murashige and Skoog medium) + 30 g/1 Lsucrose + 6 g/L
agar. pH 5,8
Nhan nhanh chéi MS (Murashige and Skoog medium) + 30 g/L sucrose + 6 g/L agar + (0 -

2,0mg/L) BAP. pH 5,8

Nhéan nhanh, kich thich tang
truong choi

MS + (0,1-2,0 mg/L) BAP + 30 g/1 sucrose + 6 g/L agar + (0 - 70g/L dich
chiét chudi + (50 - 100 ml/L) nuoc dira. pH 5,8

Tao ré

1 MS + (0,5-2,5) NAA/IBA + 20 g sucrose + 0,5 g AC + 6 g/L agar. pH 5,8

3. KET QUA NGHIEN CUU

3.1. Tao nguén mau in vitro

Két qua theo doi 8 cong thirc thi nghiém kht
trung voi cung loai héa chat va thoi gian khac nhau
cho mau lan Kim tuyén cho thdy, cong thic stt dung
két hop ba loai hoa chat khtr triung cho hiéu qua tao
mau sach cao hon rat nhiéu so voi cong thirc chi

dung hai loai hoa chat. Khit trung doan than bang
Javen 15% trong 7 phat, HgCl, 0,1% trong 3 phat va
ngam Cefotaxim 10% trong 30 phut cho ty 1é mau
sach dat 90%, ty lé mau bat choi méi cao nhat
(83,33%) (Bang 2). Sau khi duoc khir tring, mau
duoc nuoi tréen moi truong MS khong bé sung chat
diéu hoa sinh trudng trong 3 - 4 tuan.

Bang 2. Két qua tao méu sach tir doan than lan Kim tuyén

Thoi gian khit triing (phut) Chi tiéu danh gia
CTTN | Javen | HgCl, | Cefotaxim | Téng s6 S? Tyxle S0 fau TyAle miu

(15%) 0,1% 10% mau ciy mau mad sachAl?at baF ¢ hoi

sach | sach (%) choi méi (%)
CT1 5 0 30 30 5 16,67 4 13,33
CT2 7 0 30 30 6 20,00 5 16,67
CT3 0 3 30 30 10 33,33 9 30,00
CT4 0 5 30 30 16 53,33 12 40,00
CT5 5 3 30 30 20 66,67 20 66,67
CT6 5 5 30 30 18 60,00 16 53,33
CT7 7 3 30 30 27 90,00 25 83,33
CT8 7 5 30 30 26 86,67 22 73,33
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Két qua nay c6 tinh tuong dong voi nghién ctu
cua Truong Thi Bich Phuong va Phan Ngoc Khoa
(2013) [5] khi nghién cttu nhan giong in vitro cay lan
Kim tuyén két luan: Vat lieu nghién cttu st dung la
dinh sinh truéng va doan than mang chéi nach (2,0 -
3,0 cm). Khtt triung bang dung dich HgCl, 0,1% trong
10 phut 1a thich hop nhat ty 1é méau song 86,1% doi voi
dinh sinh truong va 84,77% voi doan than mang choi
nach. Két qua nghién cttu nay cao hon rat nhiéu so
voi nghién ctru cta Nguyén Trong Quyén va cs
(2020) [6] nhan giong loai Anoectochilus formosanus
Hayata, khir truing doan than bang HgCl, 0,1% trong
thoi gian 7 phat va nudi ciy trén moi truong MS bo

sung 0,5 mg/L BAP, 30 g/L sucrose cho ty 1¢ mau
sach tai sinh choi chi dat 46,67% sau 4 tuan nuo6i cay.

3.2. Nhan nhanh chéi

Mau choi in vitro c6 kich thuoc khoang 0,5 cm
duoc stt dung lam nguén mau ban dau trong thi
nghiém nay. Két qua thi nghiém duoc tién hanh voi 5
cong thitc vé anh huong ctia BAP (0 - 2,0 mg/L) dén
hé s6 nhan choi cho thdy: Fpap: 20,18 > Fc 3,11,
hiéu qua nhan nhanh chéi & cac nong do BAP khac
nhau 1a khac nhau va c6 anh huéng dén hé s6 nhan
chéi loai nay, stt dung BAP 1,5 mg/L cho hé s6 nhan
nhanh chéi cao nhat (5,37 lan/4 tuan) (Bang 3).

Bang 3. Anh hwéng ciia chit didu hoa sinh truéng BAP dén kha ning nhan nhanh chéi

CIIN | BAP@a/D | S| ieamh | oo binh (i

CT9 0 30 60 2,0+0,12
CT10 0,5 30 145 4,83+ 0,26
CT11 1,0 30 135 4,5+0,23
CT12 1,5 30 161 5,37+ 0,19
CT13 2,0 30 115 3,83+ 0,35

Faap: 20,18
Feu: 3,11

Mot s6 nghién ctu stt dung BAP trudc day da
chi ra két qua tao choéi toi wu khi b6 sung chat diéu
hoa sinh truéng nay. Nguyén Thanh Mai va Mai
Truong (2019) [7] nghién ctru nuoéi cdy 16ng lic thu
sinh khoi lan Kim tuyén ban dia Anoectochilus
roxburghii (Wall.) Lindl. stt dung 1,5 mg/L BAP két
hop 0,2 mg/L NAA cho két qua tao choi tot dat 4,13
chéi/mau. Nhung tir két qua caa thi nghiém nay cho
thay, néng do 1,5 mg/1 BAP lai cho két qua tao chéi
dat 4,83 cho6i/mau, hé s6 nhan chéi tot hon dat 5,37
lan/4 tuan.

3.3. Nhan nhanh chéi va kich thich ting trudéng
chéi

Sau giai doan nhan nhanh, tiép tuc choéi Lan kim
tuyén thi nghiém trén duoc cdy chuyén sang moi
truong kich thich ting trudng choi, thac ddy chiéu
cao va chat luong chéi nham dat da tiéu chudn tao ré.

Nudc dira duoc st dung rong rai nhu mot thanh
phan thuc d4y tang treong trong moi treong nudi cay
mo, mot s6 loai thuc vat, qua trinh tai sinh duoc gia
tang bang cach bé sung nudc dira vao moi truong
nuodi cdy. Ngoai ra, nuoc dira 1a c6 kha nang lam ting

qua trinh sinh trueong va phat trién cta hoa lan trong
ong nghiém do c6 su lién quan dén su hién dién cta
mot loai cytokinin.

Bot chudi c6 ham luong fructose, glucose va
nitrat cao, khi duoc bé sung vao moéi truong nudi cay
lam ting ham luong duong cing nhw ham luong
khoang ctia méi truong. Tac dung kich thich ctia bot
chu6i hiéu qua do kha nang 6n dinh pH cta moi
truong nuodi cdy. B6 sung bot chudi vao moi truong
dong vai tro nhu mot chat khang axit va trung hoa
nong do axit. Ngoai ra, bot chuéi c6 chita mot ham
luong 16n nhu sat, kali, vitamin B6, B12 va
trypthophan thuc d4y PLBs tiang trudng.

Két qua thi nghiém duoc tién hanh voi 16 cong
thiec vé anh hudng cua (1,5 mg/)BA két hop vai t6
hop nuéc dira (50 - 200 ml/L) va dich chiét chuéi (30
- 100 g/1) cho thay: FChuéi = 19,66 > Ferit: 2,90;
FNuéc dira = 266,42 > Ferit: 2,90; FNuoc dira - Chuéi
= 36,80 > Fcrit = 2,18, ham luong chudi, nudc dira co
twong tdc véi nhau va anh hudéng dén hé sé nhan
chéi, chat luong cta chéi nuodi cdy. Hiéu qua nhan
nhanh chéi & cac moéi treong khac nhau la khac
nhau, khi stt dung (1,5 mg/1) BA két hop voi 100
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ml/L nudc dira va 70 g/L dich chiét chuoi cho hé s6

nhan nhanh cao nhat dat 9,8 1an/ 4 tuan nuéi ciy,

Béng 4. Anh huéng ctia dich chiét chudi va nuéc dira dén kha ning nhan nhanh, kich thich ting trudng chéi

chat luong chéi tot, 14 xanh phat trién déu.

lan Kim tuyén
Chat diéu hoa sinh trudng
, Téng Téne s Heé s6 nhan
CTTN | BAPpP Nuoe |~ s | somau| oo8™ choéi trung Chat luong chéi
D dia D Ay choi tai sinh binh (lin)
(mg/ (@l/) (g
CT14 50 30 30 194 5,37 + 0,09 Choi map, 14 xanh,
phat trién déu
CTI15 50 50 30 198 557 + 020 | Choimap, laxanh,
phat trién déu
CT16 50 70 30 201 6,1 +0,12 Choi map, 14 xanh,
phat trién déu
CT17 50 100 30 206 6,43 +0.15 Choi map, la xanh,
phat trién déu
CT18 100 30 30 215 7 £0,15 Choi map, 14 xanh,
phat trién déu
CT19 100 50 30 229 773 20,12 | Choimap, ldxanh,
phat trién déu
CT20 100 70 30 264 9.8 +0,06 Choi map, 14 xanh,
phat trién déu
CT21 100 100 30 260 8.33 + 0,09 Choi map, 14 xanh,
15 phat trién déu
CT22 150 30 30 255 82 +0.12 Choi map, 14 xanh,
phat trién déu
CT23 150 50 30 264 7.9 £0,11 Choi map, la xanh,
phat trién déu
CT24 150 70 30 248 7.37 £0.,12 Choi map, la xanh,
phat trién déu
CT25 150 100 30 243 657 +01g | Choimap, laxanh,
phat trién déu
CT26 200 30 30 236 6,53 = 0,10 Choi nho, 14 xanh
nhat, than mong nuéc
CT27 200 50 30 228 6,5 + 0,12 Choi nho, 14 xanh
nhat, thin mong nuéc
CT28 200 70 30 225 6,43 +0.15 Choi nho, 14 xanh
nhat, than mong nuéc
CT29 200 100 30 219 6,27 +0,12 Choi nho, 14 xanh
nhat, thin mong nuéc
FNu(yc dira* 266,42 ; Fcrit: 2190
FChudi: 19966) Fcrit: 2,90
FNuse dim - chusit 36,805 Feet 2,19
14 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022
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Két qua nghién cttu nay twong dong véi mot so
nghién ctru khac nhu: Nguyén Thi Hong Gam va cs
(2012) [8] két luan nhan giong loai Anoectochilus
setaceus stt dung 100 ml/1 nuoc dira két hop 100 g/L
dich chiét khoai tay cho két qua nhan choéi va chat
luong choéi tot nhat. Phan Xuan Huyén va Nguyén
Thi Phuong Hoang (2017) [9] nghién ctu tai sinh
chdéi in vwvitro va nudi trong cay lan Gam
(Anoectochilus formosanushayata) dwa ra moi
truong MS b6 sung 1 mg/1 BA, 50 g/1 chudi, 1 g/1
than hoat tinh. 30 g/1 sucrose, 9 g/1 agar 1a tot nhat
cho tai sinh chéi in vitro, v6i 5,2 chéi/mau. Nguyén
Thanh Mai va Mai Truong (2019) [7] tién hanh thi
nghiém nuoéi cdy nhan nhanh chéi in witro
Anoectochilus roxburghii da st dung moi truong b6
sung 1,5 mg/1 BAP, 0,2 mg/1 NAA va 150 ml/L nuéc

dtra cho két qua nhan choéi tot. Tuy nhién, két qua
nghién cttu & day cé tinh vuot troi va khac biét khi sir
dung ham luong nuéc dira thap hon (100 ml/L) két
hop 70 g/1 dich chiét chudi cho hé s6 nhan choi cao
hon (8,8 1an/ 4 tuan nudi cdy), chat luong choi tot, 14
xanh phat trién déu.

3.4.Taoré

Cac mau choi dat tiéu chudn vé chiéu cao va so
14 sé duoc cdy chuyén sang moi truong tao ré dé tao
cay hoan chinh. Moi truong ra ré 1a moi truong co
ban MS c6 bé sung 20 g/L sucrose, 6 g/L agar va
chat kich thich ra ré (NAA, IBA) & cac néong do khac
nhau. Sau 8 tuan nudi cdy, két qua thu duoc rat cao
(Bang 5).

Bang 5. Két qua nghién cttu anh hureong ctia NAA va IBA dén kha ning ra ré clia cay lan Kim tuyén in vitro

Q| gy | N | T |y | SO |
(cm)
CT30 0,5 30 33,33 + 3,33 1,19+ 0,10 1,55+ 0,01
CT31 1,0 30 56,67 + 3,33 1,30 £ 0,07 1,34 +£ 0,00
CT32 IBA 1,5 30 70,00 + 0,00 2,10+0,13 1,28 £ 0,01
CT33 2,0 30 83,33 + 3,33 2,72+ 0,05 1,11+ 0,07
CT34 2,5 30 63,33 + 3,33 2,58 £ 0,05 1,33+ 0,00
F 115,31 6,53 1,70
F crit 3,11
CT35 0,5 30 43,33 + 3,33 2,23 +£0,02 0,52 +0,04
CT36 1,0 30 53,33 + 3,33 2,44 + 0,08 1,04 £ 0,01
CT37 NAA 1,5 30 93,33 + 3,33 3,35+ 0,08 1,21+ 0,08
CT38 2,0 30 76,67 + 3,33 3,17+ 0,04 1,15+ 0,05
CT39 2,5 30 50,00 + 5,77 2,63 +0,19 0,97+ 0,03
F 75,13 4,38 4,07
F crit 3,11
CT40 bC 0 30 26,67 1,63 0,56

Voi gia tri F > Ferit do vay & cac nong do IBA va
NAA khac nhau cho két qua tao ré khac nhau. Khi b6
sung chat diéu hoa sinh truéng IBA vao moi truong

ra ré déu cho ty lé ra ré ctia cac choéi voi ty 1é bién
dong tir 33,3% dén 83,3% cao hon cong thic doi
chimg khong bd sung chat kich thich ra ré. Voi IBA
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khi ting néng do tir 0,5 dén 2,0 mg/L thi ty 1é ra ré
tang tir 33,33% + 3,33 lén 83,33% + 3,33; twong tu s
ré/choi cling tang lén tir 1,19 + 0,1 ré lén 2,72 + 0,05
ré. Nhung khi néng @6 IBA tang lén 2,5 mg/1 thi ty lé
ra ré, s6 ré/choéi va chiéu dai trung binh ré déu giam
xuong twong tng 1a 63,33 + 3,33%; 2,58 + 0,05 ré.

Voi chat PHST NAA khi ting nong do tir 0,5 dén
1,5 mg/L thi ty lé ra ré ting tir 43,33% + 3,33 lén
93,33% + 3,33; twong tu s6 ré/chdi ciing ting lén tir
2,23 + 0,02 ré léen 3,35 + 0,08 ré va chiéu dai trung
binh cta ré ciing tang tir 0,52 cm + 0,04 lén 1,21 cm +
0,08. Tuy nhién, khi néng do NAA tang lén 2 mg/1 va
2,5 mg/1 thi ty 1é ra ré, so ré/choéi va chiéu dai trung
binh ré déu gidm xudng.

Gitta hai chat DHST IBA va NAA & cac mtc
nong do nghién cttu cho thay b6 sung NAA 1,5 mg/L
vao moi truong cho két qua ra ré tot nhat voi ty 1é ra

ré dat 93,33%, so ré/chdi 1a 3,35 ré va chiéu dai trung
binh ré 1a 1,59 cm. Két qua nay twong dong voi
nghién cttu ctia Nguyén Trong Quyén va cs (2020) vé
nhan giong loai Anoectochilus formosanus hayata co
ty 1é choi ra ré tao cay hoan chinh dat 100% va 3,64
ré/choi, chiéu dai ré trung binh 2,07 cm sau 6 tuan
nuodi cdy trén moi truong MS bé sung 1,5 mg/L NAA,
20 g/L sucrose va 2 g/L than hoat tinh [6].

3.5. Huin luyén va tréng cay & nha ludi

Céc thi nghiém vé gia thé doi véi cay mam voi 5
cong thie cho thdy: Thanh phan gia thé khac nhau
c6 anh hudng toi ty 1é cay song sau khi dua ra nha
lusi (Bang 6). Ty 1é cay song dat cao nhat sau 8 tuan
trong (97%); ré dai co rat nhiéu long hut, ré trang,
map; cay cao 10 - 12 cm than mép; la day, xanh dam.

Béng 6. Anh hudng ciia gia thé trong lan Kim tuyén dén ty 1é cay séng & nha ludi

S6 cay thi | LY 16 cay song
CT | Thanh phan gia thé Y sau 8 tuan Hinh thai, chat luong cay trong
nghiém .
trong (%)

CT41 Réu 100 86 Ré trang; cay cao 9 - 10 cm; 14 day, xanh non

Xo dita + triu hun + Ré dai c6 rat nhiéu long hut, ré
CT42 , . 100 97 trang, map; cay cao 10 - 12 cm than map; 14

da perlite (7:2:1) . N

day, xanh dam
CT43 Xo dira + trau hun + 100 92 Ré dai, trang, r,rlal?; cay cao 10 - 11 cm, map;
réeu (7:2:1) 14 day, xanh non

CT44 | Xoduwa +réu (7:3) 100 90 Ré trang; cay cao 9 - 10 cm; 14 xanh nhat
CT45 Xo dtra 100 70 Ré den; cay cao 9 - 10 cm; 14 xanh nhat

Cay mam in vitro sau khi huan luyén, du tiéu
chuin dem trong, duoc rira sach thach va trong trén
gia thé 1a xo dira + trau hun + da perlite (7 : 2 : 1), khi
ap dung ché d6 cham soc tudi 2 1an/ngay véi luong
nudc tudi 1 L/m?/lan, ddm bao do am 70% + che toi

B

16

I

65% anh sang, giup cay trong c6 kha nidng sinh
trueong tot nhat, sau 8 tuan trong: Chiéu cao cay tang
thém 1 - 1,5 cm, hé ré phat trién; cay sinh trudng tot,
than ciig cap, 14 mau xanh tia.
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D

Hinh 1. Anh céc giai doan chinh trong quy trinh nhan giéng lan Kim tuyén in vitro

A: Cay lan Kim tuyén nguon goc tir Thai Nguyén; B: Poan than ki tring vao mau; C- Cum chéi ti sinh
trén moi truong 1,5 mg/L BAP + 100 ml/I nudc dia + 70 g/L dich chiét chudi giai doan cay non; D: Cum choi
tdi sinh trén moi truong 1,5 mg/l BAP + 100 ml/I nuoc dia + 70 g/L dich chiét chudi giai doan cdy truong
thanh du diéu kién cdy chuyén sang moi truong tao ré; E: Téi sinh ré trén moi truong 1,5 mg/L NAA; F: Cay
in vitro trong tai nha kinh huan luyén trudc khi chuyén vao rung.

4. KET LUAN

ba xay dung duoc qui trinh nhan in vitro loai lan
Kim tuyén duoc tir doan choi thu thap tir rimg tu
nhién cta tinh Thai Nguyén. Giai doan nu6i nhan
nhanh chéi trén moéi truong MS c6 bé sung 1,5 mg/L
BAP va sau d6 nuoi tang trudéng choi trén MS bé sung
1,5 mg/LBAP, 70 g/L dich chiét chuoi, 100 mL/L
nuoc dira. Nudi cdy tao cay hoan chinh trén moi
truong MSY bo sung 1,5 mg/L NAA. Gia thé phu hop
dé nuoi trong loai lan Kim tuyén tir nhan giong in vitro
la xo dira + trdu hun + da perlite (7:2: 1).

Két qua nghién cttu nay tao tién dé cho nhan
giong qui mo lon. Pong thoi, két qua co6 kha ning
ung dung thuc tién theo huong bao ton ngoai vi
nguon gen lan Kim tuyén nay va phuc vu cho ti tao,
phuc hdi quan thé lan trong diéu kién tu nhién.
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PROPAGATION OF Anoectochilus setaceus Blume NEED TO CONSERVATION IN THAI NGUYEN WITH
IN VITRO TECHNOLOGY

Tran Thi Thu Ha, Duong Thi Nhung, Cao Thi Mai Phuong

Summary

The gene source of Anoectochilus setaceus Blume collected in the natural forest of Quan Chu (Thai
Nguyen province), was carried out experimentally propagated by in vitro culture method. The results
indicated stem segment aerosols and rhizomes bearing dormant or apical shoots were sterilized with HgCl,
0.1% solution for 3 minutes, combined with 7 minutes of Javen 15%, soaked for 30 minutes in Cefotaxime
10% and cultured on MS starter culture for a high percentage of clean samples shoots (83.33%) after 4
weeks. Shoot multiplication factor reached 9.8 shoots/explant after 4 weeks for culturing on MS medium
supplemented with 1.5 mg/1 BAP, 100 mL/L coconut water, 70 g/1 banana extract and 30 g/1 sucrose. The
rate of shoots rooting reached 93.33% (average 3.35 roots/bud) after 4 weeks of culture on 1/2MS medium
supplemented with 1.5 mg/L NAA, 20 g/L sucrose and 0.5 g/L activated carbon. Tissue sprouts were
grown in greenhouses with the medium formula: coir + rice husk + perlite (7: 2: 1) with a very high survival
rate (97%). The results open up the prospect of conservation and development of this species in Thai
Nguyen.

Key words: Anoectochilus setaceus Blume, in vitro, propagation.
Nguoi phan bién: PGS.TS. Bui Vin Thiang

Ngay nhan bai: 5/10/2022

Ngay thong qua phan bién: 5/11/2022

Ngay duyét dang: 28/11/2022
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DANH GIA BDAC DIEM HINH THAI VA DA DANG
DI TRUYEN CUA QUAN THE SAM NGOC LINH (Panax
Vietnamensis Ha et Grushv.) TAlI VUGN GIONG
THUOC HUYEN TU MO RONG, TINH KON TUM
Khuat Thi Mai Lwong® *, Nguyén Thi Minh Nguyét!, Lé Hung Linh?

TOM TAT

Trong nghién cttu ndy, da tién hanh danh gia mot s6 dic diém hinh thai va xay dung bang mo ta tinh trang
ctia 120 c4 thé sam Ngoc Linh trong vuon giong goc ctia Cong ty C6 phan Sam Ngoc Linh Tu Mo Rong Kon
Tum. Muc tiéu nham danh gia vé do dong nhat, mic do da dang ctia ngudn giong phuc vu cong tac chon
tao giong maéi dé dap tng tot cac nhu ciu trong san xudt. Cac mau giong sam Ngoc Linh nghién citu rat da
dang vé chiéu dai than. Tinh trang chiéu dai than, chiéu dai 14 chét trung tam, chiéu dai cuong hoa c6 thé st
dung nhu nhitng dic diém hinh thai quan trong dé danh gia va chia bo mau giéng thanh cac phan nhém

nhd.

Tt khéa: Pa dang di truyén, dic diém hinh thai, sém Ngoc Linh, Kon Tum.

1. DAT VAN BE

Sam Ngoc Linh (Panax vietnamensis Ha et
Grushv.) 1a loai cay dac hitu cia viing nai Ngoc Linh
thuoc 2 tinh Kon Tum va Quang Nam. Pay la loai
duoc lieu c6 gia tri cao do cé chira nhiéu hoat chat tu
nhién quan trong, c6 tac dung duoc ly nén sit dung
cht yéu dé lam thuoc [1]. Do cong dung rat tot cho
sttcc khde con nguoi, gia tri kinh t€ cao nén sam Ngoc
Linh da bi khai thac can kiét, gan nhu khong con
thay ngoai tu nhién.

Hién nay nhu cau thi truong vé sam Ngoc Linh
rat 16n, trong khi ngudn cung tir tu nhién can kiét,
san xuat chua duoc nhiéu, luong cung khong dn
dinh. Trudc tinh hinh d6, ngay 01/02/2021, Thua
tuong Chinh pha da ky Quyét dinh s6 157/QD-TTg
vé viéc ban hanh Chuong trinh phat trién san phdm
quéc gia “Sam Viet Nam” dén nam 2030. Muc tiéu
phat trién cay sam Ngoc Linh tré thanh cay kinh té
manh xtng tam 1a san phdm Qudc gia va phat trién
bén vitng nguodn tai nguyén trén co sé stt dung hiéu
qua tiém nang vé diéu kién tu nhién va xa hoi. Viec
giai quyét van dé san xuat cay giong, bién phap ky
thuat tréng trot 1a hét sttc can thiét va cap bach dé
mo rong thanh ving san xuat. Cho dén nay da co cac
dé tai, du 4n nghién ctru vé san xuat giong, ky thuat
trong sam Ngoc Linh, tuy nhién chua di sau vao cong

' Vién Di truyén Nong nghiép
"Email: hoamoclantt 36@yahoo.com

viéc tuyén chon cay me (cay giong goc) sam Ngoc
Linh chat luong dap tmg tot cac nhu cau trong san
xuat.

Vuon giong sam Ngoc Linh nghién ctu tai
huyén Tu Mo Rong véi khoang 10.000 cay sam Ngoc
Linh & do6 tudi khac nhau, c6 kha nang cung cép hat
6n dinh dé nhan giong phuc vu san xuit. Vuon giong
goc da dwoc danh gia va chon loc dung loai sam
Ngoc Linh nh¢ st dung chi thi phan t&. Xay dung
duoc vuon giong goc chuin sé dam bao duoc nguon
cay giong co6 chat luong tot. Tuy nhién, cho dén nay
chua c6 nghién cttu danh gia vé dic diém hinh thai
ctiia quan thé sam Ngoc Linh trong vuon giong goc
lam co s& chon loc nguén giong chat luong, sinh
truong va phat trién tot. Viéc nghién ctu da dang
quan thé sam Ngoc Linh trong vueon giong goc 1a yéu
to rat quan trong nham danh gia vé do dong nhat, do
thuan ctia nguon giong [2] hoac da dang nguon gen
phuc vu cong tac chon tao giong mai [3].

banh gia cac dac diém hinh thai 1a buoc dau tién
dé danh gia da dang di truyén quan thé sam Ngoc
Linh trong vuon giong goc. Tuy nhién, cac loai sim
no6i chung co6 hinh thai hét sic da dang va phic tap
[4]. Bén canh d0, cac dac diém hinh thai ctia cay sam
rat dé thay d6i do ché d6 canh tac va diéu kién tu
nhién [5, 6]. Trong nghién cttu nay, da thu thap dic
diém hinh thai ctia 120 c4 thé sam Ngoc Linh trong
vuon giong goc cua tai huyén Tu Mo Rong, tinh Kon
Tum, sau d6 dua ra danh gia vé muac do da dang lam
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can ctt dé chon loc va phat trién vuon giong cay dau
dong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Vat liéu: 120 ca thé sam Ngoc Linh trén 6 nam
tudi duogc trong trong vueon giong goc ctia Cong ty Co
phan Sam Ngoc Linh Tu Mo Rong Kon Tum. 120 ca
thé sam Ngoc Linh duoc chon loc ngau nhién véi dac
diém kiéu hinh da dang, khong bi sau, bénh hai.

2.2. Phuong phép nghién ctru

15 tinh trang lién quan dén hinh thai than, 14,
hoa, qua cta 120 c4 thé sam Ngoc Linh duoc danh
gia va phan loai dua trén “S6 tay huong dan dé tién
hanh danh gia do khac biét, tinh dong nhat va 6n
dinh ctia nhan sam Panax ginseng C. A., Mey” clua
Lien minh Bao vé cac giong cay trong moi (UPOV -
International Union for the Protection of new
Varieties of plants, 2017) [7].

Xt Iy s6 liéu: so lieu duoc tdng hop va xtt ly bang
chuong trinh Excel 2010. So d6 hinh cay duoc xay
dung dua trén khoang cach Euclidean bang phan
mém NTSYSpc 2.1, tir d6 danh gia dwoc muc do
déng nhat ctia quan thé sam Ngoc Linh trong vuon
giéng goc.

2.3. Thoi gian va dia diém nghién ciru

Thoi gian nghién ctu: tr thang 3/2022 dén
thang 10/2022.

Dia diém nghién ctu: vuon giong goc sam Ngoc
Linh thuoc Cong ty C6 phan Sam Ngoc Linh Tu Mo
Rong Kon Tum thudc lang Mo za, xa Ngoc Lay,
huyén Tu Mo Rong, tinh Kon Tum.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia cac dic diém hinh thai cia cay
sam Ngoc Linh

bé danh gia mic do da dang di truyén dua trén
dac diém hinh thai dac trung ctia cady Sam Ngoc Linh
lam co so xay dung bang mo ta tinh trang, da tién
hanh thu thap s6 liéu vé 12 dic diém hinh thai cta
120 c4 thé sam Ngoc Linh tai vuon giong goc thuoc
Cong ty C6 phan Sam Ngoc Linh Tu Mo Rong Kon
Tum.

Tai diém danh gia, cac mau giong goc sam Ngoc
Linh trén 6 nam tudi déu c6 cac dic diém hinh thai
dac trung cho loai, nhw c6 14 kép hinh chan vit da s6
gom 4 - 514 kép (6 1a xuat hién & mot s6 mau), kiéu

moc vong; moi 1a kép thuong co 5 14 chét, dang
thuon dai hay dang bau duc, nhon & hai dau, mép 14
déu co6 rang cua, mat 14 co6 1ong cing & ca hai mat;
moi cay c6 1 cum hoa kiéu chum don; qua dang ban
nguyét, hoi det, c6 mau xanh, khi chin c6 mau do va
chiam den phia dau qua.

Mbi mau giéng goc sam Ngoc Linh sé khac
nhau mot s6 dac diém vé chiéu cao cdy, mau sic
than, 14, hinh dang 14, kich thuoc 14. Nhimg dac diém
nay thé hién muc do sinh truong va phat trién caa
cay qua kha nang quang hop, téng hop chat dinh
duong giap cay phat trién tot. Tuy nhién, nhimg dic
diém trén chiu tac dong cta yéu t6 moi treong nhu
anh sang, do 4m, dinh duong ciing nhu cham sdc tai
diém danh gia.

3.1.1. Pac diém vé than

Than cay saim Ngoc Linh thudc dang than khi
sinh, tan hang nam do vay danh gia cac dac diém
than cho biét kha nang sinh trudng ctia cay ¢ ca mua
sinh trudéng trudc va mua sinh trudéng nay, tuy nhién
con phu thuoc vao thoi tiét va tinh hinh cham soc
moi nam. Tai diém danh gia, chiéu dai than cta cay
trén 6 tudi trong vuon giéng goc ciing rat da dang,
dao dong tir 15 - 66 cm, trung binh dat 37,8 cm.

Mau giong so 3, 10, 173, 396, 9 va 19 thudc nhom
than ngan véi chiéu dai than duéi 20 cm. Mau giong
s6 107, 271, 289, 140, 257, 144, 167, 266, 117, 262,
269, 278, 383, 51, 114, 119 va 1 thuoc nhom than dai
trén 50 cm, trong d6 mau giong so 1 c6 than dai nhat
la 66 cm. Chiéu dai than cay phan anh kha nang canh
tranh anh sang, su phat trién ctia cy, cay than dai co
tan 14 cao, kha nang quanh hop t6t cung cap dinh
duong cho cay. Tuy nhién, trong diéu kién tu nhién
c6 nhiéu gio, gio to thi cay than trung binh c6 vu thé
hon so voi cay than dai. Ngoai ra, cac mau cé su khac
biét vé mau sic than, trong d6 18 mau giong (s6 3, 9,
5, 10, 19, 152, 28, 6, 290, 8, 396, 113, 89, 56, 1, 90, 22,
130) c6 phan than mau xanh luc, con lai 102 mau
giéng c6 phan than mau tim. Nhém cay than mau tim
c6 st khac nhau vé cuong do mau sac tim trén than
va duoc chia 1am 3 nhém gom tim nhat, déu, dam
trong do & 25 mau giong (s6 15, 408, 136, 11, 194,
293, 109, 297, 312, 187, 163, 213, 53, 54, 311, 287, 301,
231, 196, 273, 234, 32, 257, 167 va 117) c6 than mau
tim nhat, 20 mau giong (s6 4, 7, 336, 462, 291, 309,
13, 14, 21, 33, 108, 2, 93, 20, 25, 337, 292, 91, 107 va
383) c6 than mau tim trung binh, 57 mau giong con
lai c6 than mau tim dam. Phan bé mau sac tim c6 tim
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& than dudi c6 37 mau gidng va 65 mau giéng phan
b6 tim déu toan than, con lai 18 mau giong 1a mau
sac than xanh.

3.1.2. Bac diém vé I4

La cay 1a bo phan c6 vai tro quan trong ctia cay,
vai tro chinh cfia 14 12 quang hop cung cdp dinh
duong cho cay phat trién; trén cay sam 14 con git vai
tro quyét dinh su ngt nghi ctia cay vi cay sam Ngoc
Linh chi rung 14 1 14n trong nam. Cac dic diém, trang
thai 14 sé phan anh ro nhat su sinh trudng, phat trién
ctia cay. Két qua thu thap cac dac diém vé chiéu dai
cudng 14, chiéu dai, chiéu rong 1a chét trung tAm cho
thdy, chiéu dai cuéng 14 ctia cac mau giong dao dong
ttr 5 - 13 cm, trung binh dat 8,4 cm. Chiéu dai 1a chét
trung tam dao dong 7,3 - 15 cm, trung binh dat 11,5
cm. Mau giong s6 1 va 114 c¢6 cudng 14 dai nhat, dat
13 cm. Mau sic ctia cudng 14 thuong cting véi mau
sac ctia than nhung dam mau hon (Hinh 1).
< o BT S0 A

Hinh 1. Hinh 4nh mau sic 14 va cudng 14 sam Ngoc
Linh

Ghi chi: A Mau gidng co cudng l4 mau tim
dam; B. Mau giong co cudng l4 mau xanh

4 mau giong s6 144, 113, 1 va 114 co6 chiéu la
chét trung tam dai nhat tréen 14 cm. Chiéu rong 14
chét trung tam dao dong 3 - 6 cm, trung binh dat 4,3
cm. 6 mau giong so6 119, 2, 270, 144, 114 va 1 c6 chiéu
rong 1a chét trung tam lom, trén 5 cm. Duy nhat 2
mau giong s6 114 va 1 c6 ca 3 dic diém chiéu dai
cuong 14, chiéu dai va chiéu rong 1a chét trung tam
16n nhat. Tuy nhién, hinh dang 14 chét trung tAm phu
thuoc vao ty 1é dai/rong cta 14 cay sam Ngoc Linh.
Tt ty 1& nay, hinh dang 14 chét trung tam ctia 120 ca
thé danh gia duoc chia lam 3 nhom chinh d6 1a hinh
elip, hinh thia va thuon dai. Cac mau giong chua yéu
c6 la dang hinh elip va hinh thia, phinh to & gan cugéi
1a. Mot s6 mau giong c6 hinh dang 14 thuon dai dé 1a
mau s6 2, 4, 5, 9, 11, 12, 14, 16, 17, 18, 20, 21, 22, 32,
33, 40, 51, 53, 56, 88, 91, 95, 108, 109, 110, 113, 114,

117, 119, 139, 140, 152, 153, 167, 187, 215, 220, 221,
257, 261, 262, 266, 267, 269, 270, 271, 273, 276, 285,
287, 290, 291, 292, 293, 297, 301, 307, 309, 311, 312,
320, 323, 329, 336, 337, 342, 383, 393, 396, 428, 456,
461, 462, 496, 497.

3.1.3. Dac diém vé hoa, qua

Thoi gian moc ctia cac mau giong khac nhau dan
toi thoi gian ra hoa cting khac nhau, mau giong sam
Ngoc Linh danh gia bat dau ra hoa tir dau thang 4
kéo dai dén gitra thang 6. Vi vay c6 truong hop co
mau da tao qué chic trong khi c6 mau dang nd hoa.
Thoi diém ra hoa anh hudng rat 16n dén kha niang
thu phan tao qué cta cay. Qua trinh thu phan chiu
anh hudng nhiéu cta yéu té tw nhién nhu nhiét do,
gi6, mua, con trung thu phin. Theo nhan dinh cta
cac ho trong sam, thoi diém hoa né tot nhat vao
thang 5 - 6 co kha nang dau qua cao. Trong 120 mau
danh gia, 46 mau giong sam Ngoc Linh né hoa sém,
thoi gian trai déu tir dau dén cudi thang 4. D6 1a cac
mau s6 383, 397, 449, 496, 497, 462, 320, 28, 428, 32,
114, 141, 2, 113, 107, 215, 329, 408, 436, 233, 257, 386,
456, 51, 221, 287, 289, 323, 53, 196, 205, 270, 272, 309,
336, 342, 56, 95, 12, 40, 185, 22, 152, 25, 91 va 297, 60
mau giong né hoa vao thang 5. 14 méu giong con lai
nd hoa mudn vao dau thang 6 do 1a so6 261, 234, 33,
111, 138, 187, 173, 167, 163, 139, 57, 19, 25 va 18.

Tinh trang hinh thai cum hoa it c6 su da dang,
kiéu chum hoa la chum don, khi né c6 dang hinh
cau, chum hoa né tir ngoai vao trong (Hinh 2). Chum
hoa phat trién voi cuong hoa vuon cao vuot tan 14,
chiéu dai cuong hoa dao dong tir 10 dén 30,5 cm,
trung binh dat 17,3 cm. 5 mau gioéng c6 chiéu dai
cudng hoa ngan hon 10 cm d6 1a mau so 10, 5, 141,
11 va 386. 3 mau giong c6 chiéu dai cuéng hoa dai
hon 25 cm, d6 1a mau s6 93, 95 va 151. Trong do,
mau s6 151 chiéu dai cuong hoa dat t6i 30,5 cm.

Hinh 2. Hinh thai cum hoa va chium hoa no

Ghi chu: A. Hinh cum hoa don; B. Chum hoa no
tir ngodi vdo trong
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Thoi gian tao qua sau 20 - 30 ngay tir khi né hoa,
qua c6 mau xanh, khi chin c6 mau dé c6 chdm den &

Hinh 3. Hinh anh qua sim phat trién tir lic qua xanh
dén qua chin

Ghi chu: A. Hinh qud xanh dang trong giai doan
phdt trién; B. Hinh dnh qua chin

Trong nam danh gia, s6 qua thu duoc tir cic mau
giong dat 7 — 20 qua, mbi qua c6 tir 1 — 2 hat, trung
binh dat 13,5 hat/cay. 100% ca thé danh gia cho qua
chin mau doé c6 chdm den phia dau qua, da s6 mau
giéng c6 qua don hinh ban nguyét, mot s6 mau giong
¢6 qua doi hoic qua don va doi dan xen (Hinh 4).

Hinh 4. Hinh anh qua sim Ngoc Linh khi chin

Ghi chu: A. Hinh qud don hinh bdn nguyét; B.
Hinh dnh qua doi hinh so' 8

3.2. Két qua xay dung bang tinh trang hinh thai
va so d6 hinh cay thé hién méi quan hé cta 120 ca
thé sam Ngoc Linh danh gia

Viéc thu thap, danh gia dac diém hinh thai caa
120 mau giéng sam Ngoc Linh gitp phan loai va
chon loc cac mau giong tot, hinh thai dep, c6 uu thé
sinh truéng, phat trién t6t 1am ngudn giong chuédn
phuc vu cho cong tac bao ton luu gitr, nghién ctru di
truyén, chon tao giong sau nay. Dua trén két qua thu
duoc da tién hanh phan nhém cac tinh trang mo ta
hinh thai sdm Ngoc Linh. DPa dang hinh thai va ty le
% mau giong trong cac phan nhom duoc thé hién &
bang 1. Cac tinh trang hinh thai danh gia duoc chia

lam 2 - 4 nhom tuy tinh trang, cu thé:

- Chiéu dai than cay sam Ngoc Linh duoc phan
lam 3 nhém, trong d6 nhom than ngan cé chiéu dai
than tir 15,0 - 30 cm, chiém ty lé 24,2% trén tong so ca
thé danh gia. Nhom than trung binh (tr 30,5 - 40 cm)
c6 ty 1é cao nhat, chiém 44,2%. Nhom than dai c6
chiéu dai than trén 40 cm chiém 31,6%. Két qua
nghién ctru ctia Treong Thi Hong Hai va cs (2018)
[8] cho thay, chiéu dai than cay sam Ngoc Linh 5
tudi tai huyén Nam Tra My, tinh Quang Nam nam
trong pham vi 31 - 39 cm, thdp hon nhom than dai
ctia quan thé sam Ngoc Linh trén 6 nam tudi danh
gia tai huyén Tu Mo Réng, tinh Kon Tum.

- Mau sac than cay sam Ngoc Linh duoc phan
lam 2 nhom, trong d6 nhom than xanh c6 ty 1é chiém
15,0%. Nhom than tim c6 ty 1é cao, chiém 85,0% trén
téng so6 ca thé danh gia. Ciing theo két qua nghién
ctru ctia Truong Thi Hong Hai va cs (2018), khi danh
gia quan thé sam Ngoc Linh tai Quang Nam, cay 4
tudi c6 sac t6 anthocyanin phan bé & dinh than, con
cay 5 nam tuéi khong c6 siac t0 anthocyanin trén
than. Vi vay, nén st dung cay Sam Ngoc Linh 5 tudi
tré len dé nghién ctru cac dac diém hinh thai dién
hinh cho loai sim Ngoc Linh [8].

- Mtc @6 tim trén than ciy sim Ngoc Linh duoc
phan lam 4 nhém, trong d6 nhom than xanh khong
c6 mau tim chiém co ty l¢ 15,0%, nhom than mau tim
nhat chiém ty lé 20,8%. Tiép dén, nhom c6 than mau
tim trung binh chiém 16,7%. Nhom than mau tim
dam chiém ty lé cao nhat, dat 47,5% trén tong so ca
thé danh gia.

- Phan bé mau sic tim trén than cay sam Ngoc
Linh duwoc phan lam 3 nhém, trong d6 nhom than
xanh khong c¢6 mau tim chiém ty ¢ 15%. Nhom co
than mau tim phan bo & than dudi chiém ty lé 30,8%.
Nhom c6 mau tim trén than phan bo déu toan than
chiém ty lé cao nhat, dat 54,2%. Khong c6 mau giong
sam Ngoc Linh danh gia c6 mau tim trén than phan
b6 phan than trén cta cay.

- Trung binh s6 14 chét/la kép trén 1 cay sam
Ngoc Linh duwoc phan lam 3 nhém, trong d6 nhom cé
so 14 chét/la kép it (< 5 14) chiém ty lé 36,7% trén
téng s6 ca thé danh gia. Nhom trung binh c6 s6 14
chét/la kép trén 1 cay = 5 14, chiém ty 1é 37,5%. Cudi
cung la nhém c6 trung binh s6 14 chét/1a kép trén 1
cay nhiéu >5 14 chiém ty le 25,8%.
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Bang 1. Phan nhém céc tinh trang moé ta hinh thai sam Ngoc Linh trén 6 nim tudi

TT Phan nhém tinh trang Tile so cathé % Ma hoa nhom tinh trang
1 Chiéu dai than
Ngan (15- 30 cm) 24,2 1
Trung binh (30,5 -40 cm) 442 2
Dai (> 40 cm) 31,6 3
2 Mau sic than
Xanh 15,0 0
Tim 85,0 1
3 Mic @9 tim trén than
Xanh 15,0 0
Nhat 20,8 1
Trung binh 16,7 2
bam 47,5 3
4 Phan b8 mau sic tim trén than
Xanh 15,0
Tim & than dudi 30,8
Tim déu toan than 54,2
5 Trung binh s6 14 chét/kép
It (<514) 36,7 1
Trung binh (= 51a) 37,5 2
Nhiéu (5 14) 25,8 3
6 Chiéu dai cudng 14
Ngan (5-7 cm) 26,7 1
Trung binh (7,5 - 8,9 cm) 40,8 2
Dai (9- 13 cm) 32,5 3
7 Chiéu dai 14 chét trung tAm
Ngan (7,3 - 10,5 cm) 30,8 1
Trung binh (10,7 - 11,8 cm) 36,7 2
Dai > 12 cm) 32,5 3
8 Chiéu rong 1a chét trung tam
Nho6 (3-3,9 cm) 32,5 1
Trung binh (4 - 4,6 cm) 49,2 2
Rong (4,7 -6 cm) 18,3 3
9 Hinh dang 14
Hinh elip (2 - 2,6 cm) 36,7 1
Hinh thia 2,7 - 2,9 cm) 46,7 2
Hinh thuon dai (3,0 - 3,8 cm) 16,6 3
10 Mép riang cua
béu 82,7 1
Khong déu 17,3 2
11 Chiéu dai cuéng hoa
Ngan (10 - 14,5 cm) 30,0 1
Trung binh (14,6 — 19,5 cm) 45,8 2
Dai (20 - 30,5 cm) 24,2 3
12 Hinh dang cum hoa
Hinh cau 97,5 1
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Hinh khac 2,5 2
13 Thoi gian né hoa
Sém (trong thang 4) 42,4 1
Trung binh (trong thang 5) 46,8
Muén (trong thang 6) 10,8 3
14 Mau sic qua chin
Mau do c6 chdm den 100 1
15 Hinh dang qua
Qua don hinh ban nguyét 45,2 1
Qua doi hinh s6 8 8,0
Qua don va qua d6i 46,8 3

- Chiéu dai cudng 14 cay sam Ngoc Linh duoc
chia lam 3 nhém, trong d6 nhom cuéng 14 ngan (tir 5
- 6,9 cm) chiém ty le 15,0% trén téng so ca thé danh
gia. Tiép dén, nhom cudng 14 trung binh (tir 7 - 8,9
cm) chiém ty 1é 52,5%. Con lai nhém cudng 14 dai (tir
9 - 13 cm) dat 32,5%. Két qua nay tuong dong voi két
qua nghién ctu cta Truong Thi Hong Hai va cs
(2018) [8], chiéu dai cuong 14 dic trung ctia cay sam
Ngoc Linh nam trong khoang trung binh, tir 8 cm
dén 10 cm.

- Chiéu dai 14 chét trung tam duoc phan lam 3
nhoém, trong d6 nhém 14 chét ngan (tir 7,3 - 10,5 cm)
chiém ty 1é 30,8%. Nhom 14 chét chiéu dai trung binh
(ttr 10,7 - 11,8 cm) chiém ty 1¢ 36,7%. Cuoi cung la
nhom 14 chét dai voi do dai > 12 cm, chiém 32,5%. Két
qua nay tuong tu voi két qua nghién ctru ctia Truong
Thi Héng Hai va cs (2018) [8], 1a cay sam Ngoc Linh
5 nam tudi tai Quang Nam c6 chiéu dai dao dong tir
10 cm dén 15 cm.

- Chiéu rong la chét cay sam Ngoc Linh duoc
phan lam 3 nhom, trong d6 nhom chiéu rong 14 chét
nho tir 3 - 3,9 cm, chiém 32,5%. Pa s6 ca thé cé chiéu
rong 14 chét trung binh (ttr 4 - 4,6 cm) chiém ty lé
45,0%. Nhom cudi cung co6 chiéu rong 1a chét tir 5,6 -
6 cm, dat 22,5%. La cay sam Ngoc Linh trén 6 nam
tudi danh gia tai huyén Tu Mo Rong c6 chiéu rong
lon hon 14 5 nam tudi theo danh gia ctia Truong Thi
Hong Hai va cs (2018) [8], chiéu rong 1a dao dong
trong pham vi 3 -4 cm.

- Hinh dang 14 chét ciy Sam Ngoc Linh duoc
phan lam 3 nhoém, trong d6 nhom la c6 dang hinh
elip chiém 36,7% trén téng so ca thé danh gia. Nhom
14 co dang thia, phinh to & gan cu6i 14 chiém ty lé
45,0%. Nhom cudi cung c6 14 thuon dai chiém ty lé
16,6%.

- Mép rang cua la cay sam Ngoc Linh da s6 déu
nhau, nhéom nay chiém ty lé 82,7%, nhom c6 mép
rang cua khong déu chiém ty 1é nho, dat 17,3%.

- Chiéu dai cuong hoa cay sam Ngoc Linh duoc
phan 1am 3 nhém, trong d6 nhém cudng hoa ngan c6
chiéu dai tir 10 - 14,5 cm, chiém ty lé 30,0%. Nhom
chiéu dai cuéng hoa trung binh (tir 14,6 - 19,5 cm)
chiém ty 1é cao nhat, dat 45,8%. Nhom c6 cuéng hoa
dai tir 20 - 30,5 cm chiém 24,2% trén téng so cé4 thé
danh gia. Chiéu dai cuong hoa ciy sam Ngoc Linh
trén 6 nam tudi danh gia tai huyén Tu Mo Rong dai
hon so véi két qua danh gia ctia Truong Thi Hong
Hai va cs (2018) [8]. Cay sam 5 nam tudi co chiéu dai
cudng hoa nam trong nguong trung binh tir 11 cm
dén 19 cm.

- Hinh dang cum hoa sim Ngoc Linh c6 duy
nhat 1 nhém hinh cau & 100% ca thé danh gia.

- Can ctr vao thoi diém né hoa, cac mau giong
sam Ngoc Linh danh gia duoc chia lam 3 nhém.
Trong d6 nhom n& sém (trong thang 4) chiém ty le
42,4%. Nhom thoi gian no trung binh (trong thang 5)
chiém ty 1é 46,8%, con lai 10,8% thuéc nhém né mudn
(trong thang 6).

- Tai diém danh gi4, mau sac qua sam Ngoc Linh
cing la tinh trang khong da dang, khi chin qua cé
mau d6 va 100% c6 cham den phia dau qua.

- Nhom c6 qua don hinh ban nguyét chiém ty le
45,2%, so ca thé co6 qua doi chiém 8,0%, con lai 46,8%
s6 c4 thé co qua don xen 1an mot vai qua doi trén cay.

Dua trén bang phan loai cta 15 tinh trang vé 14,
than, hoa va qua theo nhom tir @6 dwa ra ky hiéu ma
hoa @é str dung xay dung so d6 cay phan loai ctia 120
mau giong sam Ngoc Linh (Hinh 5). Phwong phap
phan cum (cluster analysis) duoc xay dung dua trén
khoéang cach Euclidean dé danh gia moi quan heé cta
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cac ca thé sam Ngoc Linh nghién ctru. Dya trén so
d6 hinh cay vé noi quan hé ctia 120 miu giong sam
Ngoc Linh c6 thé chia thanh 3 phan nhom véi cac
dac diém duoc téng hop trong bang 2 nhu sau:

- Phan nhom A ¢6 19 ca thé, voi cac tinh trang
cht yéu nhu: than dai (52,94 + 5,05 cm), ca thé co
than mau xanh chiém 5,3% s6 ca thé trong phan
nhom, mau tim chiém 94,7%, trong d6 52,6% ca thé
than c6 mau tim dam cha yéu phan than dudi, con lai
tt tim nhat dén trung binh. Trung binh so 14
chét/kép trén 1 cay dat 4,96 + 0,28, chiéu dai cuong
la dat trung binh 9,60 + 1,63 cm. Chiéu dai va chiéu
rong 1a chét trung tam lan luot dat 12,01 + 1,86 cm va
4,53 + 0,64 cm. 63,2% so ca thé trong phan nhém co
hinh dang 14 thuén dai, con lai 36,8% c6 dang 14 hinh
thia. Mép riang cua chu yéu déu, chiém 68,4%, khong
déu chiém 31,6%. Chiéu dai cuong hoa dat 18,85 +
3,15 cm, tat ca mau giong c6 cum hoa hinh cau. 36,8%
ca thé trong phan nhém né hoa sém (trong thang 4),
da s6 nd hoa vao thang 5 (52,6%), con lai 10,5% ca thé
hoa n& muon trong thang 6. Qua chin tat cd c6 mau
d6, cham den & dau qua, trong d6 s6 qua don xen lan
qua doi trén cay chiém 50% s6 ca thé, con lai 20% ca
thé c6 qua don va 30% s6 ca thé cho qua doi.

- Phan nhém B chiém uu thé voi 85 ca thé, voi
cac tinh trang cht yéu nhu: chiéu dai than trung binh
(36,62 + 5,57 cm), ca thé c6 than mau xanh chiém
10,6% s6 ca thé trong phan nhém, mau tim chiém
89,4%, trong d6 49,4% ca thé than c6 mau tim dam,
con lai tir tim nhat dén trung binh. S6 c4 thé c6 mau
tim phan b6 déu trén than chiém 57,6%, con lai tim &

phan than duéi. Trung binh s6 14 chét/kép trén 1 cay
dat 4,96 + 0,38, chiéu dai cuong 14 dat trung binh 8,05
+ 0,97 cm. Chiéu dai va chiéu rong 14 chét trung tam
lan luot dat 11,51 + 1,11 cm va 4,22 + 0,45 cm. 64,7%
sO ca thé trong phan nhom c6 hinh dang 14 thuon dai,
con lai 31,8% cé dang 14 hinh thia, 3,5% c6 dang hinh
elip. Mép rang cua chu yéu déu, chiém 85,9%, khong
déu chiém 14,1%. Chiéu dai cuéng hoa dat 17,91 +
4,14 cm, tat ca mau giong c6 cum hoa hinh cau. 42,9%
ca thé trong phan nhoém né hoa sém (trong thang 4),
da so6 nd hoa vao thang 5 (48,8%), con lai 8,3% ca thé
hoa n& muon trong thang 6. Qua chin tat ca c6 mau
do, cham den & dau qua, trong dé s6 qua doi chiém
uu thé & 48,4% ca thé, 43,5% c4 thé c6 qua don, con lai
ca thé c6 qua don xen 1an qua doi trén cay.
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Hinh 5. So d6 hinh cay thé hién mdi quan hé ctia
120 c4 thé sam Ngoc Linh dua trén khoang cach
Euclidean

Ghi chu: A, B, C I cdc phin nhom

Bang 2. Dic diém hinh thai ctia 3 phan nhém trong 120 c4 thé sam Ngoc Linh d4anh gia

Phan loai nhém
Tinh trang A B C
S6 c4 thé trong cum 19 85 16
Chiéu dai than (cm) 52,94 + 5,05 36,62 + 5,57 21,25+244
Mau sic than Tim 94,7% Tim 89,4% Tim 50,0%
Xanh 5,3% Xanh 10,6% Xanh 50,0%
Xanh 5,3% Xanh 10,6% Xanh 50,0%
Mite d6 tim trén than Nhat 31,6% Nhat 21,2% Nhat 6,3%
’ Trung binh 10,5% Trung binh 18,8% Trung binh 12,5%
bam 52,6% bam 49,4% bam 31,2%
o, Xanh 5,3% Xanh 10,6% Xanh 50,0%
Phan ];’OA m;i{ SACHM |y & than dw6i 57,9% | Tim & than du6i32,0% | Tim & than dudi 0%
ren than Tim toan than 36,8% Tim toan than 57,6% Tim toan than 50,0%
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Trung b‘“igg la chet/la 4,96+ 0,28 4,96+ 0,38 5,08 = 0,37
Chiéu dai cuong 14 (cm) 9,60 + 1,63 8,05+ 0,97 7,00+ 1,08
Chiéu dai 14 chét trung 12,01 + 1,86 11,51 + 1,11 9,84+ 0,84
tam (cm)
Chiéu rong 1a chét trung 4,53 + 0,64 4,22 + 0,45 37+0,55
tam (cm)
Elip 0% Elip 3,5% Elip 6,3%
Hinh dang 14 Hinh thia 36,8% Hinh thia 31,8% Hinh thia 37,5%
Thuon dai 63,2% Thuon dai 64,7 Thuon dai 56,2%
. Péu 68,4% Péu 85,9% Péu 75,0%
ép rang cua . . .
prans Khong déu 31,6% Khéng déu 14,1% Khéng déu 25,0%
Chiéu dai cudng hoa 18,85+ 3,15 17,91 + 4,14 13,64 + 2,65
(cm)
Hinh dang cum hoa Hinh cau Hinh cau Hinh cau
Som 36,8% Sém 42,9% Som 62,5%
Thoi gian nd hoa Trung binh 52,6% Trung binh 48,8% Trung binh 12,5%
Muon 10,5% Muon 8,3% Muoén 25,0%
Mau sic qua Mau d6 c6 chdm den Mau d6 c6 cham den Mau d6 c6 cham den
A 0,
Qua don 20,0% Qua don 43,5% an ‘?"; 73/0 b
Hinh dang qua Qua doi 30,0% Qua doi 48,4% o dua o o
Qua don va qua doi 50% | Qua don va qua doi 8,1% ua 01;\57; qua dol
0

- Phan nhom C gom 16 c4 thé co6 tinh trang dic
trung d6 1a: than ngan (21,25 + 2,44 cm), chiéu dai 14
chét trung tam ngan (9,84 + 0,84) va chiéu dai cuéng
hoa ngin (13,64 + 2,65 cm). Cac tinh trang khac
khong c6 nhiéu khac biét so voi phan nhém A va
phan nhom B. Cu thé, cac ca thé trong phan nhom
chiém ty 1é déu nhau vé tinh trang mau sac than,
trong do toan bo ca thé cé than mau tim dam trén
toan than. Trung binh s6 14 chét/kép trén 1 cay dat
5,08 + 0,37, chiéu dai cuong 14 dat trung binh 7,00 +
1,08 cm. Chiéu dai va chiéu rong la chét trung tam
lan luot dat 9,84 + 0,84 cm va 3,7 + 0,55 cm. 56,2% s6
ca thé trong phan nhom co6 hinh dang 14 thuon dai,
con lai 37,5% c6 dang 14 hinh thia, 6,3% c6 dang hinh
elip. Mép rang cua cht yéu déu, chiém 75,0%, khong
déu chiém 25,0%. Chiéu dai cuong hoa ngan dat 13,64
+ 2,65 cm, tat cad mau giong c6 cum hoa hinh cau. Da
sO c4 thé trong phan nhém nd hoa sém (trong thang
4) chiém 62,5%, nd hoa vao thang 5 chiém 12,5%, con
lai 25,0% c4 thé hoa né muon trong thang 6. Qua chin
tat cad c6 mau do, cham den & dau qua, trong d6 so

qua don chiém uu thé & 75,0% ca thé, con lai 25% ca
thé c6 qua don xen 1an qua doi trén cay.

HAu hét cac tinh trang hinh thai danh gia khong
co su khac biét ro rang gitra cac ca thé ctia ca 3 phan
nhom. 3 tinh trang chiéu dai than, chiéu dai 14 chét
trung tAm va chiéu dai cuéng hoa cé thé stt dung nhu
nhitng dic diém hinh thai quan trong dé danh gia va
chia b6 mau giong thanh cac phan nhém nhé.

4. KET LUAN

120 c4 thé sam Ngoc Linh trong vuon giong goc
ctia Cong ty C6 phan Sam Ngoc Linh Tu Mo Rong
Kon Tum, tinh Kon Tum d3 duoc mo ta va danh gia
15 dac diém hinh thai vé than, 14, hoa va qua.

- Dac diém vé than: chiéu dai than cta cay trén 6
tudi trong vuon giong goc rat da dang, dao dong tu
15 - 66 cm, trung binh dat 37,8 cm va chia thanh 3
nhom: Nhom than ngin chiém ty 1& 24,2%, nhom
than trung binh c6 ty 1é cao nhat chiém 44,2% va
nhom than dai chiém 31,6%. Nhom than xanh chiém
ty 1é 15,0% va nhom than tim c6 ty 1é cao, chiém
85,0% trén tong so6 ca thé danh gia. Nhém than mau
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tim nhat chiém ty l¢ 20,8%, nhom c6 than mau tim
trung binh chiém 16,7% va nhom than mau tim dam
chiém ty 1é cao nhat, dat 47,5% trén téng so ca thé
danh gia. Nhom c6 than mau tim phan bo ¢ than dudi
chiém ty 1é 30,8% va nhom c6 mau tim trén than phan
b6 déu toan than chiém ty 1é cao nhat, dat 54,2%.

- bac diém vé 1a: nhom c6 s6 14 chét/1a kép it (<
5 14) chiém ty le 36,7%, nhom trung binh (= 5 14)
chiém ty lé 37,5% va nhom c6 trung binh s6 14 chét/l1a
kép trén 1 cay nhiéu >5 14 chiém ty lé 25,8%. Nhom
cudng 14 ngin cé ty 1é chiém 15,0%, nhém cudng 14
trung binh chiém ty 1é 52,5%, con lai nhém cudng 14
dai dat 32,5%. Nhom 14 chét trung tam ngan chiém ty
1é 30,8%, nhom 14 chét chiéu dai trung binh chiém ty
1é 36,7% va nhom 14 chét dai chiém 32,5%. Nhom
chiéu rong 14 chét nhé chiém 32,5%, da so ca thé c6
chiéu rong 14 chét trung binh chiém ty lé 45,0%.
Nhom c6 chiéu rong 1a chét 16n chiém 22,5%. Hinh
dang 14 chét cay sam Ngoc Linh duoc phan lam 3
nhom, trong d6 nhom 14 c6 dang hinh elip chiém
36,7%, nhom 14 c6 dang thia, phinh to & gin cudi la
chiém ty 1é 45,0% va nhom cudi cung c6 1a thuon dai
chiém ty 1¢ 16,6%. Mép riang cua la cay sam Ngoc
Linh da s6 déu nhau, nhém nay chiém ty lé 82,7%,
nhom c6 mép rang cua khong déu chiém ty 1é nho,
dat 17,3%.

- Dac diém vé hoa, qua: chiéu dai cudéng hoa cay
sam Ngoc Linh duwoc phan lam 3 nhom, trong d6
nhom cudng hoa ngan chiém ty 1é 30,0%, nhém chiéu
dai cuong hoa trung binh chiém ty 1é cao nhat, dat
45,8% va nhom c6 cudng hoa dai chiém 24,2% trén
téng so ca thé danh gia. Hinh dang cum hoa sam
Ngoc Linh ¢6 duy nhat 1 nhém hinh cau & 100% ca
thé danh gia. Nhom hoa nd som chiém ty lé 42,4%,
nhom thoi gian né trung binh chiém ty 1é 46,8%, con
lai 10,8% thuoc nhém né muoén. Mau sic qua sam
Ngoc Linh khi chin c6 mau dé va 100% c6 cham den
phia dau qua. Nhém c6 qua don hinh ban nguyét
chiém ty 1é 45,2%, s6 ca thé co qua doi chiém 8,0%,
con lai 46,8% s6 ca thé c6 qua don xen lan mot vai
qua déi trén cay.

120 mau giong sam Ngoc Linh duoc phan thanh
3 nhom khi xay dung cay phat sinh di truyén dua
trén 15 dac diém hinh thai danh gia, trong d6 phan
nhom B 1a phan nhém chiém wu thé véi 85 ca thé,
phan nhom A co6 19 c4 thé, con lai 16 ca thé thuoc
phan nhém C. Phan nhém A thudc nhém than dai voi
chiéu dai dat 52,94 + 5,05 cm. Nhom B c6 chiéu dai

than trung binh, dat 36,62 + 5,57 cm. Phan nhom C la
nhom than ngin (21,25 + 2,44 cm), chiéu dai 14 chét
trung tam ngan (9,84 + 0,84) va chiéu dai cuéng hoa
ngan (13,64 + 2,65 cm). Cac dac diém hinh thai khac
khéng c6 sy khac biét ro rang & ca 3 phan nhom.
Tinh trang chiéu dai than, chiéu dai 14 chét trung
tam, chiéu dai cuéng hoa c6 thé stt dung nhu nhitng
dac diém hinh thai quan trong dé danh gia va chia bo
mau giong thanh cac phan nhom nho.

LOI CAM ON

Nhom tdc gid xin chén thanh cam on Bo Khoa
hoc va Cong nghé da tai tro kinh phi cho nghién cuu
nay. Py Il mot trong nhitng néi dung cong viéc cua
Dur dn: Hodn thién quy trinh ung dung chi thi phan tir
va cong nghé pha ngu nghi trong san xuat giong on
dinh, hiéu qud vd canh tic sam Ngoc Linh tip trung
trong nha mang. Ma s6 SPQG.12.04.DA.08/21.

TAI LIEU THAM KHAO

1. Le T. H,, Lee G. J., Vu H. K,, Kwon S. W,
Nguyen N. K., Park J. H.,, Nguyen M. D. (2015).
Ginseng saponins in different parts of Panax
vietnamensis. Chem Pharm Bull, 63 (11): 950-954.

2. Kim S., Park K. (2003). Effects of Panax
ginseng extract on lipid metabolism in humans.
Pharmacol Res., 48(5):511-513.

3.JoLH,LeeS.H, KimY. C, Kim D. H., Kim
H. S., Kim K. H., Chung J. W,, Bang K. H (2015). De
novo transcriptome assembly and the identification
of gene-associated single-nucleotide polymorphism
markers in Asian and American ginseng roots. Mol
Genet Genomics, 290(3):1055-1065.

4. Choi K. T. (2008). Botanical characteristics,
pharmacological effects and medicinal components
of Korean Panax ginseng C A Meyer. Acta
Pharmacologica Sinica, 29(9), 1109-1118.

5. Bang KH., et al (2012). Variations of
agronomic characteristics of cultivars and breeding
lines in Korean ginseng (Panax ginseng C.A. Mey.).
Korean J. Med. Crop. Sci., 20 (4), pp .231-237.

6. Ryu K. R., Yeom M. H,, Kwon S. S, Rho H. S,
Kim D. H., Kim H. K., Yun K. W. (2012). Influence of
air temperature on the histological characteristics of
ginseng (Panax ginseng C. A. Meyer) in six regions
of Korea. AJCS 6(12): 1637 — 1641.

7. International union for the protection of new
varieties of plants (UPOV). Ginseng, 2017.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022 27



KHOA HOC CONG NGHE

8. Truong Thi Héng Hai, Tran Viét Thing, Linh tai huyén Nam Tra My, tinh Quang Nam. 7ap
Nguyén Duc Phudc, Vo Van Tu (2018). Nghién ciru  chi Khoa hoc Dai hoc Hué: Nong nghiép va Phat
xay dung bang mo ta tinh trang cta cay Sam Ngoc  frién nong thon, tap 127, s6 3A, Tr. 19 - 36.

EVALUATION OF MORPHOLOGICAL CHARACTERISTICS AND GENETIC DIVERSITY OF NGOC LINH
GINSENG (Panax Vietnamensis Ha et Grushv.) AT TU MO RONG, KON TUM

Khuat Thi Mai Lwong?!, Nguyen Thi Minh Nguyet!, Le Hung Linh?
1 Agricultural Genetics Institute, VAAS

Summary

In this study, we evaluated morphological characteristics of 120 individuals Ngoc Linh ginseng of Tu Mo
Rong Joint Stock Company, Kon Tum. The objective is to evaluate the homogeneity and diversity of seed
sources for breeding - selecting new varieties and developing high-quality plants for production. The seed of
Ngoc Linh ginseng studied was very diverse in length main stem. The main stem length, leaflet length, and
peduncle length can be used as different morphological features to evaluate and divide plant varieties into
sub-groups.

Keywords: Ngoc Linh ginseng, morphological characteristics, genetic diversity, Kon Tum.
Nguoi phan bién: PGS.TS. Li Tuin Nghia
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DAC BIEM THUC VAT HOC VA MA VACH ADN CUA
CAY BIM MO (Ippomoea Obscura [L.] Ker Gawl.),
HO KHOAI LANG (Convolvulaceae)

Nguyén Thi Thu Hing" ", Duong Nguyén Xuan Lam!,

Nguyén P4 Lam Dién?, Trinh Tay An?, Vii Thanh Thao!, Tran Thi Thu Trang!

TOM TAT

Bim mo duoc st dung trong y hoc ¢ truyén dé chita 16 miéng. Nghién cttu gan day cho thdy dich chiét 14
Bim mo con ¢6 tac dung trén 3 dong té bao ung thw va tic ché sy nhan d6i cta virus Sar CoV - 2. Khao sat
dac diém thuc vat va trinh tw ADN (ITS va matK) lam co so cho viéc dinh danh va kiém nghiém duoc liéu la
viéc can thiét cho viéc phat trién cay thudc nay trong tuong lai. M6 ta thuc vat ghi nhan cay Bim mo: Day
leo, c6 nhua trong. L4 cé géc hinh tim. Hoa mau tring nga, mat trong cé vét mau tim sam & day. Hat phéan
hinh cau gai 60 - 70 ym. Dac diém giai phau dang chu y: Long che ché va long tiét. Libe quanh tdy. éng
nhua ma c6 dot. Thanh phan bot duoc liéu dac trung: L khi kiéu song bao, té bao mo ctng, soi, thé ctng,
khéi chat nhiya mau vang dam. Phan tich ma vach ADN ving gen ITS va matK cia mau nghién ctu, doi
chiéu véi dit lieu trén ngan hang gen cho thay mic do tuong dong 100/100 voéi loai [pomoea obscura. Trinh
tu gen ITS ctia mau Bim mo nghién cttu ciing da duoc cong bo trén Genbank véi ma s6 1a OM841512.

Tir khéa: Bim mo, Ipomoea obscura, hinh thai, gidi phau, bot duoc liéu, ma vach ADN.

1. BAT VAN BE

Trong y hoc ¢6 truyén Viéet Nam cay Bim mo
(Upomoea obscura (L.) Ker Gawl.) duwoc dung chiia 16
miéng [1]. Dich chiét toan cay c6 tac dung doc té bao
tréen 3 dong té bao ung thu & nguoi (ung thu cé ti
cung, ung thu biéu mé thanh quén, ung thu phdéi té
bao nho) [2]. Dich chiét ethanol ctia 14 cay trc ché su
nhan lén cta virus Sar - CoV - 2trong té€ bao vat chu
[3]. Két qua cac nghién ctru cho thay Bim mo 1a mot
duoc liéu tiém nang va can c6 thém nhiéu nghién
ctu tiép theo. Trong nghién cttu duoc liéu, viec dinh
danh chinh x4c doi twong nghién ctru rat quan trong,
tuy nhién nhimg nghién ctu vé dic diém thuc vat
hoc hay bot duoc lieu Bim mo rat it: Rajput K. S. va
cs (2014) nghién ctru su phat trién ctia tuong tang
thang du (successive cambia) va libe 2 (g6 2) cla I
obscura [4]; Tran Dtc Binh va cs (2017) da dinh
danh, mo ta dac diém hinh thai, sinh hoc, sinh thai,
noi phan bo cta 13 loai lam thudc thudc chi Jpomoea
& Viét Nam [5]. Pinh danh thuc vat bang phuong
phap hinh thai so sanh cha yéu dua trén co quan
sinh san, tuy nhién c6 nhimmg loai thuc vat chi ra hoa

"Pai hoc Y Dugc thanh phé H5 Chi Minh

* Email: nguyenthithuhang@ump.edu.vn

2 Trung tdm Khoa hoc cong nghé Dugc Sai Gon, Pai hoc Y
Dugc thanh ph HO Chi Minh

qua vao mot thoi gian nhat dinh trong nam. Dé khac
phuc nhuoc diém nay dinh danh dua vao ma vach
ADN (DNA barcode) ngay cang duoc nghién cttu va
phat trién. O Viet Nam chua co cong trinh nao
nghién ctru vé ma vach ADN cua cay Bim mo. Do
vay, nghién ctu dac diém thuc vat hoc va ma vach
ADN cta cay Bim mo da duoc thuc hién nhim cung
cap co so dir lieu phuc vu cho viéc xac dinh chinh
xac tén khoa hoc, kiém nghiém duoc lieu.

2. B0 TUONG VA PHUONG PHAP NGHIEN CUU

2.1. béi twong nghién cttu

Mau cay tuoi gom than, 14, hoa, qua va hat cta
cay Bim mo.

2.2. Xac dinh tén khoa hoc

Dung phuong phap so sanh dac diém hinh thai
va cac tai liéu chuyén nganh [6], [7].

2.3. Nghién ctru dic diém hinh thai

Dung kinh soi néi (Nikon C-LEDS, so6 hiéu:
219987) va kinh hién vi quang hoc (Nikon E200, s
hiéu: 406413) dé quan sat va cac co quan than, 14,
hoa, qua, hat. M6 ta va chup hinh minh hoa cac dac
diém tren.

2.4. Nghién ctru dic diém giai phau

Than, phién 14, cuong 14 duoc cat ngang thanh
lat moéng bang dao lam. Than: Cat ngang 5 doan canh
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khac nhau c6 duong kinh 0,15 - 0,25 cm. Phién la:
Cat ngang & 1/3 phia day phién cta 5 14 truéng thanh
khac nhau. Cuéng la: Cat ngang doan giita clia 5
cudng la caa 5 14 trudng thanh khac nhau. Vi phau
duoc nhuom bang thuéc nhuém kép son phén va luc
iod. Quan sat vi phau trong nuéc bang kinh hién vi
quang hoc. Mdi bo phan quan sat tir 5 - 10 1at cat. Mo
ta va chup hinh dac diém giai phau ctia cac bo phan
than, phién 14 va cuong 1a.

2.5. Nghién ciru dic diém bot duoc liéu

Bo phan dung cta cay duoc cat nhod va sy &
nhiét do 60 - 70°C dén kho, nghién va ray qua ray so
32. Quan sat cac thanh phan ctia bot trong nudc cat
duoi kinh hién vi quang hoc. Mo ta va chup hinh céac
cau tt bot.

2.6. Phan tich ma vach ADN

ADN téng s6 duoc tach chiét tr mau mo 1a tuoi
bang kit tach chiét ADN cta Thermo Scientific™.
Mau ADN tong s6 duoc kiém tra do tinh sach va xac
dinh néng do bang phuong phap do quang. Trinh tu
2 gen muc tiéu ITS va matK duoc khuéch dai bang
phan tmg PCR (Polymerase Chain Reaction) st dung
kit i-Tag™ ADN polymerase cta iNtRON voéi chu
trinh nhiét nhu sau: 95°C trong 5 phut; 34 chu ky véi
ba giai doan gém 95°C trong 30 giay, 48°C trong 40
giay, 72°C trong 60 giay; 72°C trong 10 phut. San
phdm PCR duoc dién di dé kiém tra kich thudc va do
tinh sach trén gel agarose 1%. San phdm PCR cla
gen muc tieu dugc gidi trinh ty hai chiéu bang
phuong phap Sanger. Cac trinh tw gen ghi nhan duwoc
lap rap va so sanh doi chiéu véi cac trinh tu trén
GenBank (NCBI). Cay phat sinh loai dugc dung
bang phan mém MEGA 11 véi phuong phap phan
tich Neighbor joining, m6 hinh Kimura 2 parameter,
s6 lan boothstrap 1a 1000.

Bang 1. Cac doan mai diing cho phan tmg PCR

Gen ma hoa Tén moi Trinh ty moi (5-3") Tai 116,:1{
tham khéo
ITS ITS-U1 GGAAGKARAAGTCGTAACAAGG (8]
ITS-U4 RGTTTCTTTTCCTCCGCTTA
matk matK-427F CCCRTYCATCTGGAAATCTTGGTTC [9]
matK-1248R | GCTRTRATAATGAGAAAGATTTCTGC

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Dic diém hinh thai

Day leo bang than quan; manh, mau xanh hoac
mot mit xanh mot mat tia, khong 16ng hay phua 16ng
thua dén nhiéu long, cay c6 nhua trong. Long dai tir
4,5 - 10,5 cm. Cuéng 14 hinh tru, dai 2,5 - 5,5 cm; mat
trén phot tia, c6 ranh nong va nhiéu long (14 non)
hodc it 16ng; mat dudi xanh. La don, moc cach khong
c6 14 kém, bia nguyén, goc hinh tim, dau thuén nhon;
dai 4 - 5,5 cm, rong 4,5 - 5,5 cm; gan hinh chan vit véi
7 gan chinh; co rat it long (Hinh 1.A-B).

Cum hoa: Xim 2 nga 3 hoa moc & ké 14. (Hinh
1.0).

Hoa déu, luong tinh, mau 5, duong kinh hoa né
2,3 - 2,8 cm. Cu6ng hoa hinh tru manh, dai khoang
0,8 - 1,2 cm, mau xanh luc nhat hay xanh phot tia. La
bac giong 14 thuong. Hai 14 bac con dang vay, dau
nhon c6 mau tia. L4 bac va 14 bac con ton tai. 5 14 dai
roi, gan déu; hinh bau duc dau nhon, hai mép mong;
dai 4 - 5 mm, rong 2 mm; mau xanh nhat; tién khai
nam diém, ton tai. 5 canh hoa xép nép trong nu, dinh

nhau thanh hinh phéu cao 2,2 - 2,4 c¢m; trang hoa
mau trang nga, mat ngoai c6 mot dai hinh tam giac
mau vang nhat & gitra, khi hoa né cac dai nay hop
thanh hinh ngoi sao 5 canh, mat trong goc canh hoa
c6 vét mau tim sam; tién khai van nguoc chiéu kim
déng ho. 5 nhi roi, khong déu, 2 nhi dai & 2 bén va 3
nhi ngan. Chi nhi mau trang, géc hoi phinh, thuon
hep vé phia trén; chi nhi cia nhi ngén cao 0,5 cm, chi
nhi cta nhi dai cao 1 cm. Bao phan hinh bau duc, cao
1,5 - 2 mm, mau trang nga, 2 6, nit doc, huong trong,
dinh d4ay. Hat phan roi, hinh cau gai, mau trang,
duong kinh 60 - 70 ym. Hai 14 noan, bau trén 2 6, c6
vach gia chia thanh bau 4 6, méi 6 1 noan, dinh noan
trung tru gn day bau. Bau nhuy hinh qua lé mau
trang nga, cao khoang 1,5 mm. Mot voi nhuy dang
soi hoi phinh & goc, mau trang, dai khoang 6 - 7 mm,
dinh & dinh bau. Pau nhuy hinh cau mau trang, chia
2 thuy nong. Pia mat dang khoen mau vang nhat bao
quanh day bau. Qua nang, hinh cau dinh nhon; qua
non mau xanh duong kinh 5 - 6 mm. Hat 3 - 4, hinh
bau duc, kich thuoc 4 x 3 mm, mau trang, c6 it long
rat ngan (Hinh 1.D-I).
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Mat dwdi

Bau nhuy

\Voinhuy

Bd nhi

Bo nhuy

Pai hoa 3 s
Bau nodn
Pia-mat

Hinh 1. Bic diém hinh thai cay Bim m¢
(A. Dang song, B. L, C. Cum hoa, D. Hoa cat doc, E. B¢ nhuy, F. Bau noan cat ngang, G. Hat phan, H.
Qud, I. Hat)

3.2. Dic diém gidi phau Ving vé: Bidu bi, 1 16p t€ bao hinh chit nhat

321 Than hodc da giac, 16p cutin day va c6 rang cua. Lo khi it.
Vi phiu cit ngang than non gn tron, than gia Long che ché dai, da bao (1 té bao ngan bén dudi va

hinh tring hay da giac géc tu. Ti lé vo va trung tru la 1té bé}o dai bén trén). MO day géc, 3 - 4 16p té bao.
1:5. Mo mém dao, 2 - 3 16p té bao (Hinh 2-A-B-C).
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Ving trung trur. Tru bi, 1 - 3 16p t€ bao héa mo
ctmg khong lién tuc. He thong dan cau tao cap 2 kiéu
hau thé lién tuc. Libe 1 xép timg cum. Libe 2, t€ bao
hinh chir nhat hoac da giac. G6 2; mach g6 2 thuong
x€p thanh tung day. O 2 ddu hodc nhimg ché 16i ctia
vi phau c6 nhitng mach g6 2 kich thuoc lon gap 4 - 6
lan cac mach g6 2 khac. M6 mém g6 2 vach tdm gb.
G0 1 rai rac quanh vi phau, thuong noi ti€p cac day
mach g6 2. M6 mém g6 1 vach cellulose. Tia tiy hep,
1 - 2 day té bao. Libe quanh tiy. M6 mém tay dao.
Tinh thé calci oxalat nhiéu trong vung libe (duong
kinh 10 - 15 pm); rai rac trong mo6 mém tay va vo
(duong kinh 22,5 - 25 pm). 6ng nhua ma c6 dot rai
rac trong mo6 mém vo va tiy (Hinh 2A-B-C-D-E).

Gan gitta c6 mat trén 16i nhon, mat dudi 16i tron.
Biéu bi trén va biéu bi dudi 1 1op t€ bao, té bao biéu
bi trén 16n hon té bao biéu bi duéi. Lop cutin méng,
c6 rang cua. Rat it 1ong che ché cdu tao nhu ¢ than.
Mo day goc trén 6 - 7 16p, mo day goc dudi 3 - 4 16p.
M6 mém dao. Hé thong dan ciu tao cip 1, xép thanh
hinh cung v6i gb & trén, libe & dudi. Phia trén go 1 co
nhing cum libe quanh tay. 6ng nhua mu c6 dot rai
rac trong mo6 mém (Hinh 3.C).

o oo R 2%
Hinh 2. Dic diém giai phau than Bim md

3.2.3. Phién I4

Bi€u bi trén va duoi, 1 16p té bao hinh da giac
hay chir nhat, kich thuéc gan nhu nhau. L6 khi nhiéu
hon & biéu bi dudi. Rat it 1ong tiét chan don bao, dau
8 té bao ¢ hai lop biéu bi. M6 mém giau, 1 - 2 16p té
bao. M6 mém khuyét, té€ bao hinh bau duc hoac hoi
da giac, vach hoi uon luon. B6 gan phu véi mot vai
mach go va it té bao libe.

Tinh thé calci oxalat hinh cau gai it trong libe,
mo day, mé mém va thit 1a; duong kinh 12,5 - 15 pm.
15 pym (Hinh 3.C1-C3).

3.24. Cuongld

Vi phau cat ngang c6 mat trén 16m véi 2 tai tron,
mat dudi 16i tron. Biéu bi, 1 16p té bao; 16p cutin
mong, c6 rang cua. Lo khi it. Rat it 1ong tiét va long
che chd nhu & phién 14. Mo day goc, 3 - 4 1op té bao.
Mo mém dao. He thong dan cé cau tric teong tu gan
gitta, phia trén hai dau cung libe gé c6 thém 2 b6 gan
phu vo6i g6 & trong libe & ngoai. Tinh thé calci oxalat
hinh cau gai duong kinh 20 - 30 ym rai rac trong mo
mém. Ong nhya ma c6 dét rai rac trong mé6 mém
(Hinh 3.D).

L6ng che chd

G6 2
Tinh thé
calci oxalat

Gb 1

Mé mém tdy
Ong nhya ma

Libe quanh tay

(A. Toan vi phau than, B. Mot phan vi pbzfu than, C. Vung vo, D. Vung trung tru, E. Vung tuy (X. O}Jg
nhua mu, Y. Tinh thé calci oxalat), F. Ong nhua mi trén vi phiu doc cia than trong dung dich iod)
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Léng che 'Bidu bi
che Ma day
Biéu bl trén Mo mdin
Mo day Bo gan
M6 mém phy

Libe quanh Libe .
i &téanh tay
G 3

Libe Libe

Ong nhya Tinh thé
mi calci oxalat
Biéu_ bi Léng che
dugi

Biéu b trén
M& mém gidu

B6 gan phy
Mé& mém
khuyét

Bidu bi duoi

Hinh 3. Dic diém giai phau 14 va cudng 14 Bim mo
(C. Vi phau I4; D. Vi phdu cuong I4; C1. Vi phdu mot phan phién I4; C2, C3. Long tiét)

3.3. Dic diém bot duoc liéu bao, l1ong che ché, manh m6 mém; manh mach xoan,
231 Bot than mach diém, mach mang; t€ bao moé ctng, soi; khoi
’ chat nhua mau vang dam, tinh thé calci oxalat hinh

Mau vang nhat, hoi thé, it xo, khong mui, khéng A A , .

. i A cau gai duong kinh 17,5 pm (Hinh 4.A).

vi. Thanh phan: Manh biéu bi mang 16 khi kiéu song & & nm (H )
-

7

Méanh mé mém Ménh mach xoan Manh mach-dlém
tudan ‘ A
g ey P ‘\ r L

Khéi chat Soi Long che chéd  Tinh thé
calci oxalat

/ e -

A S

Manh biéu bi L& khi  Manh mé mém
15 khi

] chura tinh thé

! . “ L S
® o 9
4 o e

Manh biéu bi Manh mach xodn Khdi chét Tinh thé  Tinh bot
mang long tiét _ B. Bt 1a

Manh biéu bi mang Léng che che
16ng che cho

Ly o AN g < \n

o Bty I

Manh la dai  Manh canh hoa Léng che Manh mé Ménh Hat phdn Tinh thé
mém mach xoén

Bot hoa

’ * ’ > d NSNS -
Bot qua, hat Manh vé qua Manh mé mém Té bao mé clirng Thé cirng Tinh bét Manh néi
D. B&t qua, hat nha

Hinh 4. Dic diém bot duoc lieu Bim mo
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3232 Botli Mau ADN téng s6 duoc kiém tra do tinh sach
vOi ty 16 ODyg/05 dat 1,956 va nong do ADN chiét
duoc 1a 46 ng/pL. San phdm PCR ctia gen muc tiéu
ITS va matK tit ADN téng s6 duoc kiém tra bing
phuong phép dién di, két qua duoc thé hién & hinh 5.

Mau xanh réu, min, khong mui, khong vi. Thanh
phan: Manh biéu bi mang long che cho, long tiét.
Long che ch& nguyén hodc bi gay. Manh biéu bi
mang 16 khi kiéu song bao. Manh m6é mém giau.
Manh mé mém. Manh mach xoin. Khéi chat nhua
mau vang. Tinh thé calci oxalat hinh cau gai duong
kinh 12,5 - 15 pm. Rat it hat tinh bot hinh tron, té
khong ro, duong kinh 7,5 - 10 ym (Hinh 4.B).

3.3.3. Bt hoa 5000 bp— 3000 bp—
Mau vang nau, min, khong mui, khong vi. Thanh 5409 bp— 2000 bp
phan: Manh biéu bi 14 dai mang 16 khi. Manh biéu bi
5 5 3 3 6 mé 5 670 b 776 b
canh hoa. Long che ché. Manh m6é mém. Manh 750 bp p 750 bp p

mach xoan. Hat phan hinh cau gai, 15 - 20 pm. Tinh
thé calci oxalat hinh cau gai duong kinh 10 - 12,5 pm
(Hinh 4.C).

3.3.4. Bot qud va hat

Mau vang xam, min, khong mui, khong vi.  Hinh 5. Két qua dién di sdn phdm PCR ctia gen ITS
Thanh phan: Manh biéu bi vé6 qua. Manh mo6 mém. va matK. (M: marker)
Tinh thé calci oxalat hinh cau gai duong kinh 10 -
12,5 pym. Té€ bao mo6 ctmg. Hat tinh bot nhiéu, hinh

Trinh tu gen ITS ctia mau Bim mo nghién ctu
da duoc cong bo tréen Genbank voi ma so la

t;on, hgaclzbgu du;{ :[éhdirig cham h,oflc V;;?’hkw? OMS841512. Trinh tu ctia gen ITS va maiK sau khi
thrge 5 - 12,5 pm. Manh the cung ¢'v0 hat. Manh noi giai va 1ap rap cac trinh tu nhu sau:

nhi (Hinh 4.D).
3.4. Phan tich ma vach ADN

>ITS_Bim mo

GGATCATTGTCGAAACCTGCACAGCAGAACGACCAGAGAACATGTTTGCTATTCACTATCCTCGTCC
GGGTCGCGTCCCCCTCCTCGGGGGCGGGCTCGTCTCGGCCGATCAACGAACCCCCGGCGCGGACTGC
GCCAAGGAATACTTTAATGAGATGGCCAGCCGCCCGTGCCCCGTTATTGCGGATCGTGCGGGAGGTGT
CGGTGTCCTACTTAATAAAAAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGT
AGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCG
CCCGAAGCCGTCAGGCCGAGGGCACGTCTGCCTGGGCGTCACGCATCGCGTCGCCCCCCATACTCGAC
CATTTGTCGAGAATTGGGGAGCGGATGATGGCCTCCCGTGCTCCCACTAGGCGCGCGGTTGGCCCAAA
TGCGAGTCCCTGGCGACGGACGTCACGGCGAGTGGTGGTCGTACCCAGCGTGCATATCGTCGCGCCGT
GCCCCCGTCGCTCGCGGGAGAATGACCCTAACGAGCCCACTATAGTGCGGCTCTCCGACCGCGACCCC
AGGTCAGGCGGGATTA

> matK_Bim mo

AAACTCTTCACTATTGGGTGAAAGACGCTTCTTCTTTGCATCTATTACGATTCTTTCTCCACGAGTAT
TGCAATTTTCATAGTTTCATTACTCCAAAGAGGTCCCGTTCCCCTTTTTCAAAGATAAATCAAAGATTTTT
CTTCTTCTTATATAACTCTTATGTATGTGAATATGAATCCATTTTTTTATTTCTCCGTAACCAATCTCTTC
ATTTACGATCAACCAGTTTTGGAGCCCTTTTTGAACGAAACATTTTCTATGGAAAAATAGAATGCTTTGC
AAAAGTCTTTGCTAAGGATTTTAAGGCAAACCTATGTTTGCTCAAGGATGCGGATCTTTCCATGCATTAT
TTTAGGTATCGGGGAAAATCAATTCTGGCTTCAAAAGGAACGCTTCTTTTGATGTCTAAATGGAACTATT
ATTTTGTCAATTTTTGGCAATCTTCTTTTTGTTTGTGGTTCCATACTGGAAGAATCTATATAAGCCAACTA
TCCAGCCATTCCCTTGACTTTATGGGCTATCTTTCAAGTATTCCACTAACCCCCTCAACGGTACGGAGTC
AAATGCTAGAGAATTCTTTTTTAATCAATAATGCTATTAAGAAATTCGATACTATTGTTCCAATTATTCCT
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ATCATTGGATCATTAGCTAAAGCTAAATTTTGTAATGTGCTAGGGAATCCCATTAGTAAACCGGTTTGGG

CCGATTTATCAGATTCTGATATTATTGAACGG

Cac két qua BLAST trinh ty ITS va matK co ty lé
bao phu (%)/muc do twong déng (%) cao nhat duoc
trinh bay ¢ bang 2. Dua trén dir lieu ma vach ADN
cho thdy mau cay Bim mo thuoc loai Ipomoea
obscura, voi ty 1é bao phi/mutc do tuong dong trinh

tu gen ITS va matK @at 100/100. Cay phat sinh loai tir
dir lieu gen ITS va matK duoc xay dung bang phan
mém MEGA 11 theo phuong phap Neighbor-joining
(Hinh 6).

Bang 2. Két qua BLAST trinh tir gen ITS va matK ctia Bim m¢

o s Trinh ty tham Ty le Mt do
Gen Keét qua dinh danh chiéu bao phi (%) dong 09
Ipomoea obscuravoucher GS-1401 MN825589 100 100
Ipomoea obscuravoucher TuTY1511 MH768121 100 100
ITS Ipomoea obscuravoucher CW-5505 MN825588 100 99,84
Ipomoea ochraceavoucher WTS-39 MN&25595 100 99,84
Ipomoea ochraceavoucher IB-9608 MN825594 100 99,84
Ipomoea obscuraisolate CBT-2018-02 MK473313 100 100
Ipomoea obscura chloroplast KF242499 100 100
matK Ipomoea obscuramaturase K FJ795784 100 99,86
Ipomoea obscuravoucher TuTY2296 MH767822 99 100
Ipomoea crepidiformis maturase K FJ795789 100 99,46
Bim mo
%4 0.000
100 | 0.004 MN825589.1 [pomoea obscura GS-1401
0.014 .
' MN825405.1 [pomoea lepidophora JP-9536
ITS 0.017 0.005
MN825016.1 Ipomoea cambodiensis GS-1512
0.016
100 MN824965.1 {pomoea biflora RC-12567
0.023
0.009

0.027

MN825459.1 Ipomoea lutambensis SB-2000
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Bim mo

MK473313.1 [pomoea obscura isolate CBT-2018-02
FJ795785.1 [pomoea owariensis

FJ795786.1 [pomoea tenuirostris

FJ795789.1 Ipomoea crepidiformis

NC 060786.1 Ipomoea biflora FJ05892020122102

Hinh 6. Cay phat sinh loai dwoc xay dung dua trén gen ITS va matK

98 0.000
59| 0.007
0.000
44/ 0.002
matK 0.002 0.000
0.302 0.001
0.000
0.312
3.5. Thao luan

L4 Bim m¢ vira ¢ long che cho va long tiét,
nhung chua thdy tai lieu nao dé cap dén. Ong nhua
mu c6 dot khong chi c6 trong than, ma con trong
phién va cuong la. Libe quanh tiy ¢ than Bim mo 1a
libe so cap, tuy nhién & mot s6 loai [pomoea khac co
cau tao cap 2 [10].

Két qua BLAST cho thdy, trinh tr gen matK co
mtic do twong dong cao véi cac loai thuoc chi
Ipomoea, nhung van cho phép phan biét Ipomoea
obscuravéi cac loai cung chi voi ty 1é bao pha/mic do
tuong doéng dat 100/100. Mitc do tuong dong trinh tu
gen ITS gitta cac loai thuoc chi [pomoea kha cao, dac
biét gitra 2 loai [pomoea obscurava I[pomoea ochracea
voi ty 1é bao phi/muc d6 twong déng lan luot 1a
100/100 va 100/99,84. Viéc st dung t6 hop gen matK
va ITS dé phan tich ma vach ADN giup tang do tin cay
cta két qua dinh danh. Trinh tu gen ITS va matK cta
Bim m¢ da duoc cong bo trén GenBank (NCBI), gép
phan b6 sung dix liéu cho cac nghién ctu vé sinh hoc
phan tr va di truyén cta loai [pomoea obscura noi
riéng va chi [pomoeanoi chung.

4. KET LUAN

Mo ta thuc vat ghi nhan cay Bim mo dang day
leo, c6 nhua trong. La c6 goc hinh tim. Hoa mau
trang nga, mat trong c6 vét mau tim sam & day. Hat
phan hinh cau gai 60 - 70 pm. Pac diém giai phau
dang chu y: Long che ché va long tiét. Libe quanh
tiy. Ong nhua ma c6 dét. Thanh phan bot duoc lieu
dac trung: Lo khi ki€u song bao, t€ bao mo cimg, soi,
thé ctmg, khoi chat nhua mau vang dam. Phan tich
ma vach ADN vung gen ITS va matK cia mau nghién
ctru, doi chiéu véi dir lieu trén ngan hang gen cho
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thdy mtrc do twong dong 100/100 voi loai Ipomoea
obscura.

LOI CAM ON

Nhom nghién cuu xin cam on Pai hoc Y Duoc
thanh phé Ho Chi Minh da hé tro kinh phi dé thuc
hién dé tai nay.
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THE BOTANICAL CHARACTERISTICS AND DNA BARCODE OF Ipomoea obscura (L.) Ker Gawl.
(Convolvulaceae)
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Summary

Ipomoea obscura is used in traditional medicine to treat mouth sores. Recently, the leaf extract of this plant
showed the effect on 3 cancer cell lines and inhibits the replication of virus Sar — CoV - 2. It is neccesary to
study the botanical characteristics and analyzed the ITS and matK gene sequences for identification this
plant. Result of morphology: Herbs twining with milky juice. The leaves have base cordate. Corolla white,
with a purple center. Pollen finely spiny 60 - 70 ym. Remarkable anatomy features: Trichomes and glandular

trichomes. Inner phloem. The Ilaticiferous -cell.

Remarkable herbal powder: Paracytic stomata,

brachysclereids, filiform sclereids, macrosclereids, dark yellow mass. BLAST analysis of ITS and matK
DNA barcode regions of the sample with the NCBI data, showed 100/100 similarity with Ipomoea obscura
species accessions. The ITS sequence of the studied sample was also published on Genbank with codes

OM841512.

Keywords: [pomoea obscura, morphology, anatomy, herbal powder, DNA barcode.
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NGHIEN CUU ANH HUGNG CUA MOT sO BIEN PHAP
KY THUAT TRONG DEN KHA NANG SINH TRUONG,
PHAT TRIEN, NANG SUAT VA CHAT LUONG CUA CAY
SAM CAU (Curculigo orchioides Gaertn.)

TAI TAM DAO, VINH PHUC

Bui Thi Xuan!, Nguyén Vin Tam" *, Tran Thi Lan!, Nguy&n Quang Tin?

TOM TAT

Sam cau (Curculigo orchioides Gaertn.) 1a mot cay thudc quy, co trong nhiéu bai thudc dong y cta y hoc ¢
truyén va dang c6 nguy co tuyét chiing. Viéc nghién ctu cac bién phap ky thuat trong va cham séc cé y
nghia rat lon trong viéc bao ton va phat trién loai cay nay. Thi nghiém duogc b6 tri theo kiéu khéi ngau nhién
day da (RCB) véi 3 1an nhéc lai tai Tam Dao, Vinh Phuc. Két qua cta nghién cttu cho thay, thoi vu gitra xuan
(thang 3), cay Sam cau c6 kha nang sinh trudng va phat trién tot va cho ning sudt thyc thu tot nhat dat 2,23
tdn/ha & nam thi¢ 3. Khoang cach trong 10 x 20 cm cho hiéu qua kinh t€ tot nhat vi tiét kiém quy dat, giam
cong 1am co va cho nang suét thuc thu nam thte 3 dat duoc 2,62 tdn/ha 1a t6i wu. Lwong phan bon thich hop
cho cay Sam cau gém 2 tan phan vi sinh, 120 kg N, 80 kg P,O, va 120 kg K,0/ha cho duong kinh ct dat 1,39
cm, nang sudt thuc thu nam tht 3 dat 2,26 tin/ha, ham luong hoat chét curculigoside dat 0,127%. Cay Sam
cau khi duoc che bong voi do che sang 25% cho thdy stc sinh trudng t6t hon cac cong thitc che sang khac
(khong che sang, che sang 50%, che sang 75%). Thoi diém thu hoach thich hop v6i cay Sam cau 1a nam tha

3 sau trong.

Tit khoa: Thoi vu trong, khodng cdch trong, lirong phan bon, do che sdng, thoi diém thu hoach, Sim cau.

1. BAT VAN BE

Sam cau (Curculigo orchioides Gaertn), thudc
ho Ha tram Hypoxidaceae). O Viet Nam, Sam cau
moc & cac tinh mién nui tir Lai Chau, Cao Bang,
Tuyén Quang dén Tay Nguyén. Sam cau la cay ua
am, ua sang va c6 thé hoi chiu bong, thuong moc
tréen nhitng noi dat con tuwong d6i mau mo trong
thung lting, chan nui da voi hoac ven nuong ray. Ré
ctt Sam cau 12 mot vi thudéc quy va co6 mit trong
nhiéu bai thuéc dong y ctia y hoc ¢é truyén. Theo
bong Y, Sam cau c6 vi cay, tinh 4m, c6 doc, vao hai
kinh ty va than, c6 tac dung lam 4m co thé, cuong
duong, manh gan cét... Nhiéu nghién ctu vé duoc ly
da ching minh kha nang diéu hoa mién dich, ting
cuong chirc niang gan, chong oxy hoa, chong loang
xuong, khang khuén, khang histamine, ha duong
huyét, tro sinh, chong viém, chong ung thu va cac
hoat dong chong dai thao duong ctia Sam cau. Than

! Tram Nghién ctuu Tréng cay thubéc Tam Pao, Vién Duoc
liéu

* Email: n.hoangthienngoc@gmail.com

? Vy Khoa hoc Cong nghé va Méi truong, Bo Nong nghiép
va PTNT

ré Sam cau rat giau curculigoside, glycosides,
steroid, flavonoid va nhiéu hop chat polyphenol khac
nhau [1]. Phan tich héa thuc vat so bo cho thay them
su hién dién cta chat nhay, tannin, saponin va tinh
dau trong Sam cau. Khi phan tich hoéa thuc vat bang
HPTLC cho thay su hién dién caa arbutin,
glycosides, coumarins, tinh dau, lignans, saponins,
triterpenes va valepotraites [2].

Sam cau da duoc dua vao Danh luc D6 cay thuoc
Viet Nam (2019) thuoc nhém nguy cap (EN) [3]. Do
do viec tim ra ky thuat nhan giong, trong Sam cau la
rit quan trong. O Viet Nam cho dén nay chua co
nhiéu cac cong bo nghién cttu vé nhan giong, trong
Sam cau. Nghién ctru nay nham danh gia anh huéng
cta thoi vu, khoang cach trong, luong phan boén, do
che sang va thoi diém thu hoach dén kha ning sinh
trudng, phat trién, nang suat va chat luong ctia ct
Sam cau dé tir d6 dé xuat duoc mot s6 bien phéap ky
thuat tréong va cham séc cho cay sam cau thuc hién
tai Tam DPéo, Vinh Phuc.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru

Vat liéu nghién ctru: cady Sam cau cao trén 18 cm,
cay c6 3 14, duong kinh goc trén 0,6 cm, khong sau,
bénh, sinh truéng tot. Cay giong duoc nhan tir hom
ré, dia diém tao cay giong tai huyén Tam Dao, tinh
Vinh Phuc.

2.2. Phuong phap nghién ctru

Nghién cttu duoc thuc hién tai khu ruong thi
nghiém (dat do vang co6 thanh phan co giéi nhe, co
két cau kém, ting dat mong (thuong nhé hon 1,2 m).
bat chua, do no bazo nhé hon 50%, nghéo mun, dam;
ham luong 1an va kali kha, dat c6 ham leong cép hat
sét thap (nhé hon 20%, néu tinh ca cdp hat sét vat ly
thi cting chi dat xap xi 30%), vi thé dung tich hap thu
thap, kha nang gitt nudc, gitr chat dinh duong kém)
ctia Tram Nghién ctu Tréng cay thuéc Tam Dao,
Vién Duoc lieu, Tam DPao, Vinh Phuc giai doan
10/2018 - 05/2022.

Thi nghiém duoc bé tri theo khéi ngau nhién
hoan chinh (RCB) véi 3 1an lap lai theo phuwong phap
bo tri thi nghiém ctia Nguyén Thi Lan (2005) [4].
Theo doi sau, bénh hai: Phuong phap diéu tra sau,
bénh hai duoc tién hanh theo quy chudn quoc gia vé
phuong phéap diéu tra phat hién dich hai cay trong
QCVN 01-38: 2010/BNNPTNT [5].

Thoi diém trong cay gitta xuan (15/3/2019).
Khoang cach trong 20 x 20 cm (twong g voi mat do
250.000 cay/ha). Lwong phan bon cho 1 ha 1a 2 tan
phan httu co vi sinh séng Gianh, 120 kg N: 80 kg P:
120 kg K. Phuong phéap bon cho 1 ha trong Sam cau:
Boén 16t: 2 tan phan hitu co vi sinh song Gianh + 80 kg
phan super lan + 120 kg phan kaliclo, tron déu bon
theo ranh va 14p dat lai. Bon thuc: 120 kg phan dam
duoc chia déu cho cac lan bén (sau khi trong 1
thang, sau khi trong 3 thang, sau khi trong 5 thang)
két hop lam co, x6i x40, vun goc cho cay. Truoce khi
thu hoach 1 thang bon hét luong phan con lai. Ludng
tréng c6 chiéu cao 25 cm, dién tich mdi cong thic thi
nghiém 1a 7 m?, dung luong 30 mau. Cac bién phap
cham soc 1a déng nhat gitta cac cong thirc. Cac yéu
t6 thi nghiém thay déi theo ting thi nghiém cu thé,
30 ngay theo déi 1 lan. Pinh luong dong thoi 2 hoat
chat curculigosid, orcinolglucosid trong duoc lieu
Sam cau bang phuong phap sic ky 1ong hiéu ning
cao (HPLC).

Thi nghiém 1: Nghién ctru anh hudng cta thoi
vu trong dén sinh trudng, phat trién va nang suat ctia
Sam cau.

-TV1: Trong dau xuan (15/2) B 6i ching);

-'TV2: Trong gitta xuan (15/3);

-TV3: Trong cudi xuan(15/4).

Thi nghiém 2: Nghién ctu anh huodng caa
khoang cach trong dén sinh trudng, phat trién va
nang suat ctia Sam cau.

- KC1: mat do trong 500.000 cay/ha (twong tng
khoéang cach 1a 10 x 20 cm) (Dai ching);

- KC2: mat do trong 333.000 cay/ha (twong ting
véi khoang cach 1a 15 x 20 cm);

- KC3: mat do trong 250.000 cay/ha (twong tng
v6i khoang cach 1a 20 x 20 cm).

Thi nghiém 3: Nghién ctu anh hudéng cta phan
boén dén sinh trudng, phat trién, nang suat va chat
lwong ctia Sam cau.

-PB1: 0 kg N (Pdi ching);
-PB2: 100 kg N;
-PB3: 120 kg N;
- PB4: 140 kg N.

Luong phan nén bon chung 1a 2 tdn/ha phan vi
sinh song Gianh + 80 kg/ha P, O;+ 120 kg /ha K,0.
Phuong phap bon cho 1 ha trong Sam cau: Bon 1ot: 2
tdn phan hitu co vi sinh Song Gianh + 80 kg phan
super lan + 120 kg phan kali, tron déu bon theo ranh
va lap dat lai. Bon thuc: téng luong phan dam cua cac
cong thic dugc chia déu cho cac 1an bon (sau khi
trong 1 thang, sau khi trong 3 thang, sau khi tréng 5
thang) két hop lam co, x6i x40, vun goc cho cay.
Trudc khi thu hoach 1 thang bon hét lwong phan con
lai.

Thi nghiém 4: Nghién cttu anh huéng ciua do
che sang dén sinh trudng, phat trién ctia Sam cau.

- CB1: Khong che (Doi chimg);

- CB2: Che sang 25%;

- CB3: Che sang 50%;

- CB4: Che sang 75%.

Str dung vat liéu ludi den che sang c6 mat do soi
ludi khac nhau twong tmg véi ty 1é chdn phan tram
cac luong anh sidng mat troi khac nhau xuyén qua
(25%, 50% va 75%).
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Thi nghiém 5: Nghién ctu xac dinh thoi diém
thu hoach duoc lieu Sam cau cho ning suat va chat
luong toi wu.

- TH1: Thu hoach cay 2 nam tuéi (11/2020);

- TH2: Thu hoach cay 3 nam tudi (11/2021).

* Chi tiéu theo doi vé sinh trudng va nang suat
clla cay Sam cau:

- Ty le song = (s6 cay song/téng so cay trong) x
100 (S6 cay moc 14 moi vao thoi diém do thang 3 - 4
ndm sau).

- Chiéu cao cay (cm): do tir phan sat mat dat dén
chop 14 dai nhat (dung thudc thiang chia vach dén
mm).

- S6 1a xanh (14): téng s6 14 that trén cay tai thoi
diém theo doi.

- Kha nang dé nhanh: Dém nhanh cta 10 cay,
tinh trung binh trén 1 cay.

- Ca (than ré) Sam cau hinh try, do ré chinh
phinh to ma tao thanh. Bén ngoai c6 16p vo thé rap,
mau nau hodc nau den. Xung quanh moc nhiéu ré
phu nhé. Chat bén trong nac, chac, mau vang nga.

- Chiéu dai ré phu (cm): do tir goc dén dinh ctia
ré phu. Do chiéu dai ré phu cta 10 cay tai thoi diém
thu hoach.

- S6 ré phu/cay: Téng s6 ré phu trén cay tai thoi
diém thu hoach.

- Chiéu dai ré phu trung binh = X (5 ré phu ngan
nhat + 5 ré phu dai nhat) /10 ré phu

- Chiéu dai ct (than ré) (cm): Do tir goc dén
dinh cta ct. Do chiéu dai ct ctaa 10 cay tai thoi diém
thu hoach.

- Puong kinh ct (than ré) (cm): Do bing thuéc
panme tai diém phinh to nhat ctia ctii. Po duong kinh
ct cta 10 cay tai thoi diém thu hoach.

- Nang suat ca thé (g/cay): Méi 6 thu hoach
riéng 10 cay theo phuwong phap 5 diém chéo goc, can
nang suat ctia 10 cay réi tinh gia tri trung binh.

- Nang suat ly thuyét (tdn/ha) = Khoi luong
ct/cay (kg/cay) x mat do trong/m?x 10.000 m?x 10°.

- Nang suat thuc thu (tdn/ha) = Nang suét 6/7
m?x 10.000 m?

- Ty 1e duoc liéu tuoi/kho = Nang suat duoc liéu
tuoi/nang suat duoc lieu kho.

Céc s6 lieu duoc phan tich va xt ly theo chuong
trinh Excel va IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia thoi vu gieo tréng dén sinh
trudng, phat trién va niang suit ctia Sam cau

Két qua anh huong cuaa thoi vu trong dén sinh

trudng va nang suat cta cay Sam cau duoc thé hién &
bang 1 va 2.

Béng 1. Anh huéng ctia thoi vu tréng dén sinh trudng clia ciy Sam cau tai ndm thit 3 sau trong

Ty lé cay | Chiéucao | Sola . bPuong | Chiéu | Chiéu s
. ; P . S6 nhanh , ) N x| SOré
Cong thic song cay xanh (ah4nh) kinhca | daica | dairé 8
(lan) (cm) 13 (cm) (cm) (cm)
DAau xuan
(15/2) 0,81 30,37 7,30 1,20 1,43 6,56 9,45 25,13
Gitra xuan
(15/3) 0,87 32,17 7,83 1,30 1,54 7,51 11,59 | 29,26
Cudi xuan
(15/4) 0,72 29,23 5,73 1,13 1,37 5,86 9,85 22,02
LSDy,05 0,13 5,51 1,22 0,08 0,21 0,78 1,22 3,84
CV% 7,0 8,0 7,7 2,8 6,5 5,2 5,2 6,7

Bang 1 cho thdy, c6 su khac biét & chi tiéu ty le
song, chiéu cao cay, so 14 xanh va s6 nhanh cta cay
sau 33 thang trong & cac thoi vu khac nhau. Ty le
song cua cay trong ¢ thoi vu dau xuan 1a 0,81 lan,
thoi vu gitta xuan 1a 0,87 lan va thoi vu cudi xuan dat
thap nhat 1a 0,72 lan. Vé sinh truéng chiéu cao cay

40

Sam cau & cac cong thiuc thoi vu khac nhau ro rét,
dao dong tir 29,23 - 32,17 cm. Sinh trudng chiéu cao
cay Sam cau trung binh cao nhat 1a 32,17 cm & thoi
vu trong gitta xuan & muc sai khac co y nghia 95%.
Sinh truéng chiéu dai ci Sam cau & cac cong thic
thoi vu ¢6 sy sai khac nhau muc y nghia 95%. Sinh
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truéng chiéu dai ctt Sam cau trung binh cao nhat &
thoi vu gitra xuan 1a 7,51 cm va trung binh thap nhat
& thoi vu cudi xuan 1a 5,86 cm.

Bang 2 cho thdy, nang suat ca thé cta cay Sam
cau ¢ cac thoi vu co6 sw khac nhau ro rét, dao dong tir
9,36 - 11,83 g. Nang sudt ca thé trung binh cao nhat &
thoi vu gitra xuan la 11,83 g.

Béng 2. Anh huéng ctia thoi vu tréng dén niing sudt clia ciy Sam cau tai nam thi 3 sau tréng

Ty le Ty le Ning suat ca D6 &m Nang suat ly Nang suat

Cong thic cu/ré tuwoi/kho thé ((y) thuyét thuc thu

(lan) (lan) (g/cay) ’ (tdn/ha) (tdn/ha)
Dau xuan (15/2) 2,15 3,12 10,98 7,12 2,75 1,94
Gitra xuan (15/3) 2,53 3,17 11,83 7,68 2,96 2,23
Cuéi xuan (15/4) 2,01 3,15 9,36 7,85 2,34 1,68
LSDy s 0,37 0,25 0,83 1,02 0,20 0,38
CV% 7,3 3,6 3,4 6,0 3,4 8,7

Trong thi nghiém, niang suat ly thuyét va nang
suét thuc thu trung binh cta cac cong thic thoi vu
trong cay Sam cau dao dong lan luot trong khoang
2,34 - 2,96 tan/ha; 1,68 - 2,23 tdn/ha, cong thic thoi
vu gifta xuan c6 nang suat ly thuyét va nang suat
thuc thu trung binh cao nhat lan luot la 2,96 tan/ha;
2,23 tan/ha. Nhu vay, cay Sam cau thich hop trong
vao thoi vu gitra xuan (15/3) hang nam. Két qua nay

phu hop véi két qua cong bo trong “Cay thuodc va
dong vat lam thuoc” [6].

3.2. Anh hudng clia khoang cach tréng dén sinh
trudng, phat trién va niing suét cia Sam cau

Két qua nghién ctru vé anh huong ctia khoang
cach trong dén sinh truéng va niang suat ctia cay Sam
cau duoc thé hién ¢ bang 3 va 4.

Bang 3. Anh hudng ctia khodng cach trong dén sinh trudng ciia cdy SAm cau tai nam thit 3 sau trong

Chiéucao | Sola . Duong Chiéudai | Chiéu s
) , ) S6 nhanh , o , . ox So ré
Cong thic cay xanh (nhanh) kinh ct cu dairé )
(cm) (12 (cm) (cm) (cm)
Khodng cach 10x | ¢ o 5,03 1,17 1,28 541 10,70 20,76
20 cm
Khodng cach 15x | 7 44 6,43 1,23 1,37 6,32 9.85 20,24
20 cm
Khodng cach 20x | ¢ o7 7.40 1,33 1,38 7.77 9.22 17.11
20 cm
LSDys 5,95 1,23 0,27 0,19 0,77 1,15 2,68
CV% 97 8,6 97 6,4 5.2 5,1 6,1

Bang 3 cho thay, cac dic diém sinh trudng so 14
xanh, chiéu dai ct, chiéu dai ré va so ré ¢ cac cong
thuc khoang cach trong khac nhau ro rét, sinh
treong chiéu cao cay Sam cau trung binh cao nhat &
khoang cach 20 x 20 cm 1a 28,37 cm. S6 14 xanh & cac
cong thic khoang cach trong c6 su sai khac nhau &
mtc c6 y nghia, dao dong tir 5,03 - 7,40 14. S6 14 xanh
trung binh cao nhat 1a 7,40 & cong thic khoang cach
20 x 20 cm. Chiéu dai ct trung binh trong & khoang
cach 10 x 20 cm, 15 x 20 cm va 20 x 20 cm lan luot

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022

dat 5,41; 6,32 cm va 7,77 cm. Sinh truong chiéu dai ré
phu trung binh thap nhat 1a 9,22 cm & cong thic
khoang cach 20 x 20 cm. Két qua nay c6 thé la do &
khoang cach thua 15 x 20 cm; 20 x 20 cm cay it bi
canh tranh dinh duéng nén cac chi tiéu sinh truéong
va phat trién cao hon khi trong & khoang cach day 10
x 20 cm.

Khoang cach trong anh hudng dén cac chi tieu
vé nang suat ca thé, ty 1é cti/ré va ty lé tuoi/kho. Cac
chi tiéu nay dat cao nhét khi tréng cay sam cau &
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khoang cach 20 x 20 cm. Trong & cac khoang cach
day hon (15 x 20 cm, 10 x 20 cm) cac chi tiéu vé nang
sudt ca thé, ty lé ci/ré, va ty lé twoi/kho cang giam.
Bang 4 cho thdy, nang suat ly thuyét cta cac
cong thie khoang cach trong 10 x 20 cm; 15 x 20 cm,
20 x 20 cm lan luot dat 3,55; 3,16; 2,79 tan/ha. Nang
sudt thuc ctia cac cong thie khoang cach tréng 10 x
20 cm; 15 x 20 cm, 20 x 20 cm lan luot dat 2,62; 2,36;
1,94 tan/ha. Nang suat ca thé tang khi khoang cach

trong ting, tuy nhién khoang cach tang thi mat do
cay/ha gidm nén nang suat ly thuyét c6 xu huéng
giam. Két qua nghién ctru hoan toan phu hop voi két
qua nghién cttu anh huéng ctia khoang cach trong
dén sinh truéng va nang suit ctia cady Sam cau cta
Joy va cs (2004) [10]. Vi vay, cay Sam cau nén trong
& khoang céach 10 x 20 cm dé dat nang suat thuc thu
cao nhat.

Béng 4. Anh huéng ctia khoang cach tréng dén ning sudt clia cay Sam cau tai nam thir 3 sau tréng

Ty le Ty le Ning suat D6 Am Nang suatly | Nang suat
Cong thic cu/ré tuwoi/kho ca thé éy) thuyét thuc thu
(4n) (l4n) (g/cay) > (tin/ha) (tin/ha)
Khodng cach 10x 2.8 2.97 7.09 7.18 355 2,62
20 cm
Khoang cach 15 x 2.31 3.10 9,58 6,87 3.16 2,36
20 cm
Khoang cach 20 2,58 3.20 11,14 7.03 2,79 1,04
x20 cm
LSD, 05 0,45 0,33 1,06 1,02 0,39 0,50
CV% 83 46 5.1 6.4 5.4 9,6

3.3. Anh hudng cia phan b6n dén sinh truéng,
phat trién, ning suit va chat lugng ctia Sam cau

Bang 5 cho thdy, phan dam c6 anh hudng toi
sinh trudng, phat trién cta cay Sam cau. Cong thic
doi chimg khong bon bé sung N cho chiéu cao cay,
s6 14 xanh, duong kinh ct, chiéu dai ca, chiéu dai ré
va so ré thap lan luot dat 22,68 cm; 4,90 14; 1,21 cm,
4,82 cm; 8,61 cm va 13,05 ré. So 14 xanh (7,07 14) dat
cao nhat & cong thic bon phan so 3. Chi tiéu chiéu

dai ct (7,34 cm) & cong thie s6 3 ciing dat cao nhat.
Boén phan véi luong 16n hon nhu cong thic s6 4 (140
kg N/ha) lam tang s6 ré nhung khong lam ting
chiéu dai ré, chiéu dai ct va duong kinh ct so voi
cong thic s6 3. Nhu vay, luong phan bon N ¢ ti e
thuan voi sy sinh trudng va phat trién cia cay Sam
cau khi thu hoach. Tuy nhién, luong phan dam ting
dén mot gia tri nhat dinh, su sinh truéng va phat
trién cta cay lai c6 xu huong giam.

Bang 5. Anh huéng ciia phan bon dén sinh truéng ctia cAy Sam cau tai nim thit 3 sau tréng

X , Chiéu cao cay Sola S6 nhanh Du’ong C\h.iélol Cb.iél: So6 ré

Cong thtc (cm) xarrlh (ah4nh) kinh ct dai ci daireé )
(1) (cm) (cm) (cm)

0Okg/haN 22,68 4,90 1,13 1,21 4,82 8,61 13,05

100 kg/ha N 27,20 5,50 1,17 1,28 6,43 8,86 17,84

120 kg/ha N 29,87 7,07 1,27 1,39 7,34 9,19 17,16

140 kg/haN 26,77 6,33 1,13 1,30 5,76 8,80 19,53
LSD 5 3,20 0,91 0,18 0,13 0,91 1,12 2,27
CV% 6,0 77 7,5 4,9 74 6,3 6,7

Cac chi tiéu cau thanh nang suat ct cay Sam cau
nhu nang suat ca thé, ty 1é ca/ré va ty lé twoi/kho &
cac cong thic bon phan N déu cao hon so voi cong
thirc doi ching & muc y nghia (o = 0,05). Nang suat

42

ca thé (11,89 g), ty le cu/ré (2,64 lan) va ty lé
tuoi/kho (3,22 lan) dat cao nhat khi bon 120 kg/ha
N. Pay ciing 14 cong thic bon phan cho nang suat ly
thuyét va nang suat thuc thu dat cao nhat 1an luot 1a

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022



KHOA HOC CONG NGHE

2,97 va 2,26 tan/ha. Trong khi d6, cong thic phan
bon khong bon bé sung N, nang suat ct SAm cau chi
dat nang suat ly thuyét 1a 1,73 tdn/ha va nang suat
thuc thu 1a 1,13 tdn/ha (Bang 6). Nang suét ca thé

clla cidy Sam cau & cac muirc phan bon c6 xu huéng
tang dan. Két qua nay duoc thé hién ro nét trong do
thi tuyén tinh (Hinh 1).

Béng 6. Anh huéng clia phan bén dén ning sudt cia ciy Sam cau tai nam thi 3 sau tréng

e s Ty le 5 Y e Nang suatly | Nang suat

Cong thic o leA‘cu/re tuwoi/kho Nar:g sua:c N D(_)Oam thuyét thuc thu

(tan) (Iin) the @/cay) | ) (in/ha) | (tin/ha)
0 kg/ha N 2,45 2,99 6,91 7,06 1,73 1,13
100 kg/ha N 2,59 3,08 9,06 7,04 2,26 1,62
120 kg/ha N 2,64 3,22 11,89 6,90 2,97 2,26
140 kg/ha N 2,74 3,11 9,92 6,99 2,48 1,85
LSD, s 0,28 0,31 117 0,74 0,40 0,36
CV% 5,3 5,0 6,2 5,3 8,4 10,4

14
y=-1,03x%+ 65,3365+ 1,33

12 RE=D,882

10 — — I —
&
e !
o
140

0 100 120

glcay

Mirc phan ban N (kg/ha)

Hinh 1. D6 thi ning suét c4 thé clia cay Sam cau &
cac mitc phin bon

Bang 7 cho thay, ham luong Orcinol glucoside &
cac cong thirc béon phan dao dong tix 0,180 - 0,253%
khoi luong kho, trong khi ham luong nay & cong
thauc d6i ching 1a 0,197%. Ham luwong Orcinol
glucoside dat cao nhat (0,253%) khi bén phan & liéu
Iwong 140 kg N/ha cho cay Sam cau.

Ham lwong Curculigoside tang khi ham luong N
tang, ham luong N ting tuong tmg tir 120 -140 kg thi
ham luong Curculigoside lai khong ting thém. Ham
luong hoat chat Curculigoside theo quy dinh trong

Duoc dién Trung Quéc (2015) [9] trong cay Sam cau
it nhat 1a 0,1% nhu vay, cdy Sam cau trong thi nghiém
dam bao thanh phan hoat chat theo Duoc dién quy
dinh va dat cao nhat & cong thuc bon 120 kg N/ha.
Tt cac két qua trén két hop voi loi ich kinh t€, mic
phan boén thich hop d6i voi cay Sam cau duoc khuyén
cao 1a 120 kg N/ha. Két qua nay phu hop voéi két qua
nghién cttu ctia Nguyén Vian Khiém va cs (2017) [7].

Bang 7. Ham lueong chat chinh trong cay Sam cau &
cac mirc phan bén

Cong thirc Ham luong (%)
gilrcc(irsliodle Curculigoside
Okg/haN 0,197 0,100
100 kg/ha N 0,180 0,120
120 kg/ha N 0,210 0,127
140 kg/ha N 0,253 0,117

3.4. Anh huéng ctia @ che sang dén sinh truéng,
phat trién cia Sam cau

Bang 8. Anh hudng ctia d6 che sang dén sinh trudng ctia cdy Sam cau tai nim thi 3 sau trong

Cone thitc Chiéu cao cay | SO la xanh | Puong kinh ctt | Chiéu dai ct | Chiéudairé | Soré

& (cm) (1a) (cm) (cm) (cm) (ré)
Khong che sang 25,72 5,60 1,26 5,94 10,28 16,11
Che sang 25% 27,73 7,87 1,33 7,72 11,55 20,73
Che sang 50% 29,75 6,13 1,30 5,27 11,06 19,73
Che sang 75% 32,15 5,97 1,26 4,75 10,01 17,26
LSD, 5 2,77 0,86 0,15 0,25 0,19 0,51

CV% 48 6,8 5,7 73 3,1 43
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Bang 8 cho thay, c6 su khac biét 16n vé chiéu
cao cay Sam cau khi trong duéi cac mirc do che sang
khéac nhau. Chiéu cao cay Sam cau tang lén khi mirc
do che sang tang. Trong cay Sam cau & diéu kién
khong che sang chiéu cao cay Sam cau dat duoc thap
nhat (25,72 cm). Trong khi d6 chiéu cao cay Sam cau
& do che sang 75% dat lon nhat (32,15 cm). Su sai
khac thé hién ¢ do tin cay 95%. Diéu nay co thé 1a do
su gia tang ham luong giberelin trong cay tréng khi
duoc che sang. Két qua nay ciing dong nhat voi két
qua nghién cttu ctia Joy va cs (2003) [8].

Mttc d6 che sang c6 anh huong dén cac chi tiéu
ning suat ca thé, ty lé ct/ré va ty le tuoi/kho. Cac
chi tieu khéi luong ci/cay, ty 1é tuoi/kho dat cao
nhat khi trong cay Sam cau & mic do che sang 25%
lan luot dat 12,85 g; 3,16 lan. Ty 1é che sang tang lén
(50 - 75%) c6 xu hudng ty 1é nghich véi cac chi tiéu vé
khoi luong cu, ty 1é cti/ré va ty 1é tuoi/kho. Cac chi
tiéu nay dat thap nhat & mirc do che sang 75% (Bang
9). Nang suat ly thuyét va nang suat thuc thu caa
cong thic trong voi mic do che sang 25% dat cao
nhat 1an luot dat 3,21 tan/ha; 2,37 tan/ha.

Béng 9. Anh huéng clia @ che sang dén ning sudt clia cAy Sam cau tai nam thit 3 sau trong

Ty lé~ Ty le Ning suat ca D6 Am Nang suf@it ly | Nang suat

Cong thic cﬁ/ ré tuoi( kho thé (%) t}}uyét thgc thu

(lan) (lan) (g/cay) (tan/ha) (tan/ha)
Khong che sang 2,35 2,82 10,84 8,74 2,71 1,90
Che sang 25% 2,58 3,16 12,85 7,97 3,21 2,37
Che sang 50% 3,53 2,87 11,71 6,69 2,93 2,01
Che sang 75% 2,03 2,74 9,48 7,96 2,37 1,69
LSD 5 0,35 0,36 1,28 0,84 0,32 0,32
CV% 7,5 6,2 5,7 5,4 5,7 8,1

Cac chi tieu vé sinh trudng va nang suat khi
trong cay Sam cau & muc do che sang 25% cao hon so
voi khi trong cay & & mic do che sang 75% (Bang 8
va 9). Do khi ting do che sang lam gia tang ham
luong giberelin trong cay, dinh duong tap trung dé
phat trién than 14, lam dinh duong tap trung cho bo
ré sé bi anh hudng, dong thoi mirc do che sang ting
lam can tré mirc do tiép xuc voi anh sang va su hap
thu CO,, do vay lam giam cuwong do quang hop, lam
giam céc chat dinh duong tich liy xuéng ct, lam anh
hudng dén khoi luong ré Joy va cs (2003) [8]. Nhu
vay, muc do che sang thich hop cho trong thuan Sam
cau la 25%.

3.5. Anh huéng ctia thoi diém thu hoach duoc
liéu dén ning sudt va chat lugng Sam cau

Bang 10 cho thdy, nang suat cay Sam cau c6 xu
hudng ty 1é thuan voi thoi diém thu hoach, gia tri sai
khac & muc y nghia (o = 0,05). Nang suat ca thé cta
cay Sam cau ¢ cac thoi diém thu hoach nam thit 2 va
nam thu 3 sau trong 1an luot dat 9,07 g; 11,76 g. Nang
suat ly thuyét duoc liéu ci cay Sam cau & cac thoi
diém thu hoach nam tht 2 va nam that 3 sau tréng lan
luot dat 2,27 tdn/ha; 2,90 tdn/ha. Nang suat thuc thu
ctia cay Sam cau ¢ cac thoi diém thu hoach nam thi
2 va nam tht 3 sau trong lan luot dat 1,61 tidn/ha;
2,20 tan/ha. Ty lé twoi/kho ctia ct cdy Sam cau & hai
thoi diém thu hoach ciing c6 xu huong giam. Ty 1é
twoi/kho cu cay Sam cau & cac thoi diém thu hoach
nam th 2 va nam thtt 3 sau trong lan luot dat 3,70
lan; 2,90 lan.

Bang 10. Anh huéng ctia thoi diém thu hoach dén ning suét ciia cay Sam cau

Ty le Ty le Nang suat ca D6 4m Niang suatly | Nang suat
Cong thic cu/ré tuwoi/kho thé (0/) thuyét thuc thu
(lan) (lan) (g/cay) > (tdn/ha) (tdin/ha)
Nam thtt 2 sau trong 1,79 3,70 9,07 8,44 2,27 1,61
Nam tht 3 sau trong 2,28 2,90 11,76 7,31 2,90 2,20
LSDy s 0,39 0,64 2,99 2,06 0,74 0,55
CV% 5,5 5,6 8,4 7,6 8,2 8,6

44

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022




KHOA HOC CONG NGHE

Bang 11 cho thdy, ham lwong cac hoat chat
chinh cé sy sai khac nhau & cac thoi gian thu hoach
trong thi nghiém. Ham luwong Orcinol glucoside
trong ci cay Sam cau & cac thoi diém thu hoach
nam tht 2 va nam tht 3 sau trong lan luot dat
0,147%; 0,163%. Ham lwong Curculigoside trong
trong cu cay Sam cau ¢ cac thoi diém thu hoach
nam tht 2 va nam tht 3 sau trong lan luot dat
0,090%; 0,113%. Ham luong hoat chat Curculigoside
theo quy dinh trong Duoc dién Trung Quoc (2015)
[9] trong cay Sam cau it nhat 1a 0,1% nhw vay, cay
Sam cau ¢& thoi diém thu hoach nam thit 2 sau trong
chua dam bao thanh phan hoat chat theo Duoc dién
quy dinh. Thoi diém thu hoach ci Sam cau duoc
xac dinh thich hop vao khoang nam tht 3 sau trong
(vao khoang thang 10 - 11 khi cay chuén bi budc vao
giai doan lui).

Bang 11. Ham lugng hoat chat chinh trong cay Sam
cau & céc thoi diém thu hoach

Ham luong (%)
Cong thire Orcinol L
) Curculigoside
glucoside
Nam thi 2 0,147 0,090
sau trong
Nam thir 3 0,163 0,113
sau trong
4. KET LUAN

Cay Sam cau thich hop sinh truong, phat trién va
cho nang suét cao nhat khi trong vao thoi vu gitta
xuan (15/3) hang nam. Khoang cach trong thich hop
nhat cho cay Sam cau 1a 10 x 20 cm, nang suat c6 thé
dat 2,62 tan/ha. Luong phan bon nén duoc ap dung
voi cay Sam cau 1a 2 tAn/ha phan vi sinh song Gianh
+ 120 kg/ha N + 80 kg/ha P, O; + 120 kg/ha K,O.
Phuong phap bon cho 1 ha trong Sam cau: Bon 16t: 2
tdn phan hitu co vi sinh song Gianh + 80 kg phan
super lan + 120 kg phan kali, tron déu bon theo ranh
va lap dat lai. Bon thuc: 120 kg dam duoc chia déu
cho cac lan bén (sau khi trong 1 thang, sau khi trong
3 thang, sau khi trong 5 thang) két hop lam cé, x6i
x40, vun goc cho cay. Truéc khi thu hoach 1 thang
bon hét luong phan con lai. Cay Sam cau nén duoc
trong trong diéu kién c6 do che sang 1a 25%. Thoi

diém thu hoach ¢t Sam cau thich hop nhat 1a 3 nam
sau trong (khodng 33 thang sau trong), ham luong
hoat chat Orcilon glucoside dat khoang 0,163% va
Curculigoside dat khoang 0,113%.
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EFFECT OF CULTURAL PRACTICES ON GROWTH, YIELD AND QUALITY OF BLACK MUSLI
(Curculigo orchioides Gaertn.) IN TAM DAO, VINH PHUC

Bui Thi Xuan, Nguyen Van Tam, Tran Thi Lan, Nguyen Quang Tin
Summary

Black musli (Curculigo orchioides Gaertn.) is a precious medicinal plant, in many traditional herbal
remedies and is in danger of extinction. The study of cultivation techniques is of great significance in the
conservation and development of this plant. The experiment was arranged in a completely randomized
complete block design (RCB) with 3 replicates in Tam Dao, Vinh Phuc province. The results showed that in
the March crop, black musli has good growth and development and the productivity of the three-year-old
plants was 2.23 tons/ha. Planting spacing of 10 x 20 cm gives the best economic efficiency because it saves
land, reduces weeding work and the productivity was 2.62 tons/ha. Fertilizer content includes 2 tons/ha of
microorganism fertilizer, 120 kg/ha N, 80 kg/ha P,0; and 120 kg K,0/ha for tuber diameter of 1.39 cm, the
productivity was 2.26 tons/ha, the content of curculigoside was 0.127%. At 25% of shading, black musli
showed better growth than other shading treatments (0%, 50%, 75%). The appropriate harvest time for black
musli is the third year after planting.

Keywords: Season, spacing, fertilizer content, shading, time of harvest, black musii.
Nguoi phan bién: TS. Phan Vian Thing

Ngay nhan bai: 29/8/2022

Ngay thong qua phan bién: 26/9/2022

Ngay duyét dang: 25/11/2022
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PDANH GIA KHA NANG KHANG BENH THAN THU
CUA MOT sO GIONG NHO TAI NINH THUAN

TOM TAT

Nguyén Van Chinh®*, Pham Trung Hiéu!
Tran Thi Hong", Vo Thi Kim Tram!

Bénh théan thu trén cay nho do nim Colletotrichum gloeosporioides gay ra, bénh than thu gay hai rat nang
trong diéu kién vu mua tai khu viec Nam Trung bo. Hién nay, bién phap quan Iy bénh than thu trén cay nho tai
Nam Trung bo chil yéu 1a bien phap hoa hoc nén hiéu qua chua cao. Do d9, viec nghién cttu lua chon duoc
gidng nho c6 kha niang khang bénh than thu t6t dé phuc vu cho san xuat da duoc thuc hién. Tir viec ké thira
cac nghién ctru trudc, da chon ra cac giong c6 kha ning khang bénh than thu tét nhat dé danh gia, so sanh véi
giong NH01-64 dang duoc trong phé bién tai Nam Trung bo. Qua qué trinh nghién ctru kha nang khang bénh
trong diéu kién lay bénh nhan tao va ngoai dong ruong cho thdy, giong nho NH010-26 va NH01-126 c6 kha
nang khang bénh than thu tot nhat trong cac giong dugc nghién ctru. Giong nho NH01-26 va NH01-126
khéang bénh than thu tot hon giong nho NH01-64 dang duoc trong phd bién tai Nam Trung bo.

Tiekhoa: Cay nho, bénh than thu, khang bénh, Colletotrichum gloeosporioides.

1. BAT VAN BE

Nho 1a cay trong c6 gia tri dinh duong va gia tri
kinh té cao. Cay nho duoc xem 1a cay trong dic thu
ctia khu vige ban kho han Nam Trung bo. Hién nay,
dién tich nho tai khu vie nay dat khoang trén 1.300 ha
tap trung chu yéu tai Ninh Thuan véi 1.191 ha [1] va
tinh Binh Thuan. Ngoai gia tri 4n tuoi va cac san phdm
ché bién tir nho thi cay nho con c6 gia tri du lich rat
l6n. Do do, cay nho duogc chinh quyén va nguoi dan tai
khu vic Nam Trung b rat quan tam dau tue phat trién.
Tuy nhién, nghé tréng nho tai khu viec Nam Trung bo
gap khong it nhimg kho khan nhu do bién déi khi hau
nén mua mua c6 luong mua nhiéu hon. Nang mua
khong con theo quy luat nén kém theo dé la cong tac
du tinh du bao va quan ly sau, bénh gap nhiéu kho
khan. Trong cac doi twong sau, bénh hai chinh trén
cay nho thi bénh than thu la bénh gay hai nguy hiém
nhat, bénh than thu do nidm Collefotrichum
gloeosporioides gay ra [2], [3]. Nhiing nam mua
nhiéu, bénh than thu gay thiét hai rat 16n dén nang
suat va chat luong nho, tham chi 1a mat trang. Cac
bién phap quan ly bénh than thu nho hién nay cha yéu
la st dung thudc hoa hoc, bao chum qua va ap dung
mot s6 bién phap ky thuat canh tac khac dé han ché
su thiét hai ctia chung. Hién nay, co cdu giong tai
Ninh Thuan chua phong pht, nguoi dan cht yéu dang

' Vién Nghién ctru Bong va Phat trién Nong nghiép Nha H6
*Email: chinh.nha.ho@gmail.com

tap trung san xuat cac giong nho nhu NHO01-64
(Cardinal), NH01-48, NH01-152 va mét it cac dién tich
cac giong khac nhung chua c6 giong nao c6 kha niang
khang v6i bénh than thu cao. Do d6, viec nghién ctu
lwa chon duogc giong nho c6 kha niang khang cao voi
bénh than thu nhung phu hop voi diéu kién tai khu
vic Nam Trung bo dong thoi cho nang suét va chat
lwong 1am phong phu co ciu giong ciing nhu nang cao
hiéu qua kinh té cho nguoi san xuat. Chinh vi vay,
nghién ctu kha nang chéng chiu bénh than thu cta
mot s6 giong nho nhap noi la hét stre can thiét.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru va diéu kién thi nghiém
2.1.1. Vit liéu nghién curu

- Vuon nho 6 nam tudi ctia cac giong nho an tuoi
nhap noi va trong nuéc NH01-02, NH01-26, NH01-36,
NHO01-52, NH01-64 (cardinal), NH01-96, NH01-109,
NHO01-117, NH01-126, NH01-127.

- Céc thiét bi, dung cu can thiét cho nuoi cdy, lay
bénh nhan tao: nha kinh, phong nuéi cdy nam, may
phun 4m, kinh hién vi, chau trong cay...

2.1.2 Diéu kién thi nghiém

- bac diém dat dai: cay nho duoc trong trén dat
phu sa ven song, trung tinh (pH H,O = 6,0); luong
hitu co trong dat, lan dé tiéu, kali trao d6i va dam
téng s6 trung binh. Pat c6 kha ning thoat nudc tot.

- biéu kién khi hau - thoi tiét: luong mua trung
binh trong nam tir 1.200 - 1.600 mm, tap trung chu
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yéu tir thang 8 dén thang 11 trong nam; nhiét do
trung binh nam 27,7°C, nhiét do trung binh thang
cao nhat 30,1°C va thang thap nhat 25,2°C; so gio
nang trung binh 2.900 gid; 4m do6 trung binh 76%.

2.2. Phuong phép nghién ctru
2.2.1. Bo tri thi nghiém

- Thi nghiém danh gia kha nang chong chiu
bénh than thu cia mot s6 giong nho trong diéu kién
lay bénh nhan tao tai nha kinh gom 10 cong thtc, bo
tri theo kiéu khoi day dt ngau nhién (RCBD) lap lai
3 lan, 3 cay/lan lap lai, cu thé: CT1: NH01-02, CT2:
NHO01-26, CT3: NH01-36, CT4: NH01-52, CT5: NHO1-
64 (B/C), CT6: NH01-96, CT7: NH01-109, CTS:
NHO01-117, CT9: NH01-126, CT10: NH01-127.

- Danh gi4 kha nang chong chiu bénh than thu
ctia mot s6 giong nho trong diéu kién dong rudng
gom 10 cong thic, bo tri theo kiéu khoi day da ngau
nhién (RCBD) 1ap lai 3 lan, 5 cay/lan lap lai, cu thé:
CT1: NHO01-02, CT2: NH01-26, CT3: NH01-36, CT4:
NHO01-52, CT5: NH01-64 (B/C), CT6: NH01-96, CT7:
NHO01-109, CT8: NH01-117, CT9: NHO01-126, CT10:
NHO01-127.

2.2.2. Ky thudt canh tac

Luong phan: bon 20 tdn phan chudéng hoai muc +
400 kg N (20% SA va 80% urea) + 300 kg P,O; + 400
kg K,0O/ha. Cac bién phap ky thuat bén phan, tudi
nuéc, phong trir siu, bénh hai va cham soc khac thuc
hién theo quy trinh canh tidc nho ctia Vién Nghién
ctru Bong va Phat trién nong nghiép Nha Ho.

2.2.3. Chi tiéu va phuong phap theo doi

- banh gia kha nang chéng chiu bénh than thu
ctia mot s6 giong nho trong diéu kién lay bénh nhan
tao.

+ Cac giong nho duoc ghép tréen goc ghép
Couderc 1613 trong trong chau c¢6 kich thuéc 30 cm
x 30 cm va duoc cham séc trong diéu kién nha kinh.
Khi cay nho goc ghép duoc 3 thang tudi thi tién hanh
ghép. Chon mat ghép cac canh giong khong bi bénh,
sau khi ghép cay nho duoc cham soc trong nha kinh
cho dén khi mat ghép duoc 4 - 5 14 thi tién hanh lay
bénh nhan tao. Thi nghiém duwoc thuc hién trén 10
giéng nho, 1ap lai 3 1an, méi 1an lap lai 3 cay.

+ Chuén bi nguon bénh: Thu thap cac mau bénh
dac trung ctia bénh than thu do nam Colletotrichum
gloeosporioides gay hai trén cay nho vé phan lap
trong phong thi nghiém va duoc kiém tra lai bang

kinh hién vi truéc khi lam thuan va cdy chuyén nhan
sO luong.

+ Lay nhiém: khi cay nho mat ghép duoc 4 - 514
thi tién hanh phun dung dich bao tt Collefotrichum
gloeosporioides (nAm 5 x 10° bao tit/ml) wot déu trén
14 cay nho. Tién hanh lay nhiém trong diéu kién mua
mua, ngay sau khi phun lay nhiém, cay nho duoc duy
tri trong diéu kién do 4m cao tir 80 — 90% trong 72
gio, sau do tiép tuc duy tri 4m do cao bang may phun
suong cho hét ky theo doi.

+ Phuong phéap theo doi: Theo doi ti 1& bénh va
chi s6 bénh trén 14 & cac thoi diém 3, 5, 7, 9, 11, 13,
15, 20 va 25 ngay sau khi lay nhiém, déi voi thoi gian
0 bénh duoc theo doi hang ngay tir sau khi lay nhiém
cho dén khi ty 1é bénh dat 100%. So sanh triéu ching
bénh xuét hién trong cac cong thic lay nhiém voi
trieu chimg bénh thu thap ngoai dong ruong. Tai
phan 1ap vi sinh vat tir cay biéu hién trieu chimg
bénh va so sanh voi vi sinh vat da sir dung lay nhiém
nhan tao.

- Danh gii kha niang chong chiu bénh than thu
cua mot s6 giong nho trong diéu kién dong ruong

Theo doi kha nang khang bénh than thu trén 14,
modi giong theo doi 3 1an lap lai, méi lan lap lai theo
doi 3 canh, méi canh theo déi 3 14 thanh thuc trén
cung. Pinh ky 7 ngay/lan ké tir giai doan sau cat
canh 20 ngay dén thu hoach.

Theo doi kha nang khang bénh cta qua, moi
giong theo doi trén 3 1an lap lai, méi lan lap lai theo
doi 3 chum qua. Pinh ky 7 ngay/lan ké tir giai doan
dau qua dén thu hoach.

Cach tinh ti 1é bénh va chi s6 bénh duoc ap
dung theo QCVN 01 - 38: 2010/BNNPTNT [4] c6
diéu chinh cho pht1 hop véi cay nho, cu thé nhu sau:

* Cap bénh trén 14

Cap 1: < 1% dién tich 14 bi bénh.

Cap 3: 1- 5% dién tich 14 bi bénh.

Cap 5: > 5-25% diéen tich 14 bi bénh.

Cap 7: > 25 - 50% dién tich 14 bi bénh.

Cap 9: > 50% dién tich 14 bi bénh

* Céap bénh trén qua

Chum qua bi bénh & cap 1 vdi < 1% dién tich
chum qua bi bénh.

Chum qua bi bénh & cdp 3 voi > 1 - 5% dién tich
chum qua bi bénh.
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Chum qua bi bénh & cép 5 voi > 5 - 10% dién tich
chum qua bi bénh.

Chum qua bi bénh & cip 7 voi > 10 - 20% dién
tich chum qua bi bénh.

Chum qua bi bénh & cap 9 voi > 20% dien tich
chum qua bi bénh.

- Chi tiéu theo doi:

+ Ty 1é bénh va chi s6 bénh (%) ctia cac giong.
+ Thoi gian @1 bénh ctia cac giong (ngay).
2.2.4. Phuong phdp xir Iy so6 liéu

S6 lieu thu thap duoc xtr ly thong ké trén cac
phan mém chuyén dung nhu: MSTATC 2.0,
Microsoft Excel...

2.3. Thoi gian va dia diém nghién ciru

- Thoi gian: tir thang 1/2020 dén 12/2021.

- Dia diém: Huyén Ninh Son, tinh Ninh Thuan.
8. KET QUA NGHIEN CUU VA THAO LUAN

Bénh than thu thuong xuat hién va gay hai tir
giai doan cay nho con nho dén khi thu hoach. Bénh
xuat hién manh ca & giai doan nho sap cho thu hoach
giy nguy co mat tring nang suat. Bénh than thu 1a
bénh nguy hiém nhat ddi véi cac ving trong nho tai
tinh Ninh Thuan néi riéng va vung Nam Trung bo
no6i chung. Tuy nhién, céng tic nghién ciru cac bién
phap phong trit bénh than thu hai nho chua dat duoc
két qua cao nhat. Hau hét cac nudc déu khuyén cao
han ché 4m do, thoi vu cat phu hop, can déi dinh
duong va st dung thuoc bao vé thuc vat. Cong tac
chon tao glong khang bénh da duoc tién hanh tai

ETICTY] (o

mot s6 nudc nhung chua dat két qua cao. Do d9, viec
nghién ctru danh gia kha nang chong chiu bénh than
thu ctia mot s6 giong nho méi 1a rat can thiét nham
phuc vu san xuat va thay déi co cau giong. Ké thua
két qua nghién ctru Pham Van Phudc va cs (2018) [5]
da chon ra duoc cac giong nho an tuoi c6 kha nang
chong chiu bénh tot nhat dé nghién cttu so sanh véi
giong nho d6 (Cardinal) dang duoc nguoi dan tai
Ninh Thuan tréng phé bién nhat nham chon ra giong
c6 kha nang chong chiu bénh than thu tot nhat.

3.1. Kha ning chdng chiu bénh than thu clia mot
s6 giéng nghién ctru trong diéu kién lay bénh nhan
tao

Triéu chumg bénh than thir trén 14 nho: Vét bénh
trén 14 xuat hién dau tien 12 nhimg chim li ti rat nho
mau kem (nau nhat) c6 kich thuéc khoang 1 - 2 mm
sau phat trién thanh nhitng dom 16n dan va chuyén
sang mau nau sam roéi chuyén sang mau den. Kich
thudc bénh giai doan nay khoang 5 - 7 mm. Céc vét
bénh c6 thé lién két lai lan phtt khap phién 14 hoac
doc gan 14 1am 14 cong xuéng va co dum lai. Su di
hinh ctia 14 thé hién rat ro6 & cac 14 non. Cac 14 banh
té va 14 gia vét bénh da ca thi trung tam vét bénh tré
nén xam, mo 14 & vét bénh bi kho va cudi cung thi
thting han. Vét bénh dién hinh ctia bénh than thu
trén 14 nho 1a @€ lai cac 16 thing gidng nhu ching ta
lay cay nhang dam xuyén qua la nho.

Pic diém nam Colletotrichum gloeosporioides:
Soi nam da bao, c6 vach ngan ngang. Bao tit trong
su6t, hinh bau duc, chiéu dai trung binh 16,613 um,
chiéu rong trung binh 6,563 um.

Hinh 1. Bao tir ndm Co]]etommum g]oeosponwdes

3.1.1. Ty Ié bénh

Trong diéu kién lay bénh nhan tao, cac giéng co
thoi gian 01 bénh va mic do nhiém bénh khac nhau.
Cac giong NHO01-2, NH01-52, NH01-64, NH01-17 va

Hinh 2. Triéu chimg bénh than thu trén 14

NHO01-127 xuat hién triéu ching bénh than thu &
ngay theo doi thit 5 sau lay nhiém, trong khi do, cac
giong con lai dén ngay theo doi thit 7 moi thay xuat
hién bénh. Thoi gian G bénh trung binh cta cac
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giong bién dong tir 7,1 - 8,7 ngay. Cac giong NHO1-
26, NH01-117, NH01-126 va NH01-127 c6 thoi gian 0
bénh dai hon giong NH01-64, cac giong con lai co
thoi gian 4 bénh tuong duong so voi giong NH01-64.

O dinh ky theo doi 5 ngay sau khi lay nhiém, ty
lé bénh cua cac giong NH01-52 va NHO01-64 1a 7,4%
cao hon céc giong con lai.

bén dinh ky theo doi 7 ngay sau lay nhiém, ty lé
bénh ctia giong NH01-64 dat cao nhat 63,0%, tiép dén

la giong NH01-52 (55,6%), cac giong con lai déu co ty
lé bénh trén 30% ngoai trir giong NH01-26 1a 11,1% va
giong NHO01-126 1a 18,5%. Hai giong NHO01-26 va
NHO01-126 c6 ty lé bénh than thu thidp nhat va thap
hon c6 y nghia so voi cac giong con lai.

bén dinh ky theo doi 9 ngay sau lay nhiém, ty l¢
bénh cua tat ca cac giong déu dat 100% ngoai trir
giong NH01-26 1a 92,6%. Cac dinh ky theo doi tiép
theo tat cac cac giong déu co ty lé bénh 1a 100%.

Bang 1. Dién bién ty 1¢ bénh than thu trén c4c giong trong diéu kién lay bénh nhan tao trong nha kinh
tai Ninh Thuén, nam 2020

. » Ti lé bénh trén céac giong & cac ky theo doi...ngay sau nhiém (%) TGUB
TT| Dong/giong )

3 5 7 9 11 13 | 15 20 25 | (ngay)
1 NHO01-2 0,0 | 3,7 | 33,3 [100,0° | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 7,8
2 NHO01-26 0,0 | 0,0° 11,1 | 92,6® | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 8,7
3 NHO01-36 0,0 | 0,06 | 37,0 [100,0° | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 7,9%
4 NHO01-52 0,0 | 7,4* | 55,6® |100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 7,3"
5 | NHO1-64 (B/C) | 0,0 | 7,4* | 63,0 |100,0®° | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 7,1°¢
6 NHO01-96 0,0 | 0,0° | 37,0 |100,0® | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 7,9
7 NHO01-109 0,0 | 3,7 | 37,0 |100,0° | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 7,7
8 NHO01-117 0,0 | 0,00 | 33,3 [100,0° | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 8,2%
9 NHO01-126 0,0 | 0,0° 18,5 |100,0* | 100,0 | 100,0 [ 100,0 | 100,0 | 100,0 | 8,3
10 NHO01-127 0,0 | 3,7 | 30,6 |[100,0° | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 8,0%
CV (% - | 15,8 | 30,9 14 - - - - - 19,8

Ghi chu: TGUB = Thot gian u bénh; cdc gia tri trung binh trong cung mot cot duroc theo sau bor cung chir
ky tir khdc biét khong co y nghia thong ké ¢ muc xdc suat 5%.

3.1.2 Chi so bénh

Chi s6 bénh gitta cac giong c6 su sai khac nhau
tir dinh ky theo doi 7 ngay dén dinh ky theo doi 25
sau khi lay nhiém. Trong do, giong NH01-64 c6 chi
s6 bénh ting nhanh nhat va cao nhat dat 80,2%, ti€p

dén 1a giong NHO01-52 dat cao nhat 1a 58,8%, giong
NHO01-36 1a 51,4% & ky theo doi 25 ngay sau lay
nhiém. Cac giéng con lai c6 chi s6 bénh thap duéi
50% va giong NH01-26 c6 chi s6 bénh thap nhat 1a
duoi 25%, giong NH01-126 c6 chi s6 bénh dudi 29%.

Bang 2. Dién bién chi s6 bénh than thu trén cac giéng trong diéu kién lay bénh nhan tao trong nha kinh
tai Ninh Thuan, nam 2020

- Chi s6 bénh trén cac giong & cac ky theo déi...ngay sau nhiém (%)
TT Dong/giong
3 5 7 9 11 13 15 20 25
1 NHO01-2 00| 04 | 37 | 11,90 | 17,7% | 24,3 | 31,7% | 424° | 49,8
2 NHO01-26 0,0 0,0 1,24 10,34 11,9 14,4¢ 17,7° 21,88 24,3
3 NHO01-36 0,0 0,0 4,1b¢ 11,14 17,7% 21,84 31,7b 44,014 51,4¢
4 NH01-52 00| 08 | 62° | 12,84 | 202¢ | 27,6 | 40,7 | 50,6° | 58,8
5 NHO01-64(B/C) 0,0 0,8 7,0° 17,7 26,7% 34,22 47,32 67,9 | 80,2°
6 NHO01-96 00| 00 | 41 | 11,19 | 16,02 | 24,3 | 33,3 | 44,00 | 481°
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NHO01-109 0,0 0,4 4,1 11,94 18,51 24,3 | 30,9 | 44,00 | 49,0°

NHO01-117 0,0 0,0 3,7" 11,94 19,3% | 25,9 34,2 | 44,00 | 49,0°

NHO01-126 0,0 0,0 2,1 11,14 11,9 16,0 22,6 25,15 | 284

10 NHO01-127 0,0 0,4 3,3¢ 11,14 15,28 23,5¢0 | 31,7 | 39,14 | 45,7
CV (%) - 145,2 | 27,0 9,3 6,2 91 10,1 9,3 6,9

Ghi chu: Céc gid tri trung binh trong cung mot cot duoc theo sau boi cung chir ky tir khédc biét khong co y
nghia thong ké & mutc xdc suat 5%; ns = khong co sur sai khdc nhau giita cdc cong thirc.

Nhu vay, trong diéu kién lay bénh nhan tao tat
ca cac giong nghién ctru déu c6 kha ning khang
bénh than thu cao hon so v6i giong déi chimg NHO1-
64. Trong do giong NH01-26 c6 kha nang khang
bénh than thu tot nhat, tiép dén la giong NH01-126.

3.2. Kha ning chéng chiu bénh than thu ctia mot
s6 giong nghién cttu trong diéu kién dong rudng

3.2.1 Dién bién ty I¢ bénh than thu cia mot sé
giong nghién ciu trong diéu kién dong ruong

Thi nghiém duoc nghién ctru trong vu muwa nam
2021, bénh than thue xuat hién twong doi muodn trén
cac giong nho nghién ctru. O dinh ky 43 ngay sau cat

Bang 3. Dién bi€én

canh, bénh than thu bat dau phat trién va gay hai &
hau hét cac giong, nguyén nhan 12 giai doan dau vu
troi ndng nong va it mua. Ty 1é bénh than thu trén
cac giong nghién ctru déu thap hon giong doi ching
NHO01-64 (Cardinal). Ty 1¢ bénh trén cac giong tang
va dat cao nhat & giai doan cudi vu (ky theo doi 106
ngay sau cat canh), trong d6 giong NH01-64 dat ty lé
cao nhat 100,0% tiép dén la giong NH01-52 dat ty le
bénh 81,5%. Céac giong con lai déu cé ty lé bénh thap
hon 67% va giong NH01-26 c6 ty 1é bénh thap nhat (ty
lé bénh cao nhat dat 40,7%), tiép dén 1a giong NHO1-
126 (ty 1é bénh cao nhat dat 44,4%) (Bang 3).

y 1& bénh than thu trén 14 cac giong nghién cttu tai Nam Trung b, vu mua nim 2021

T Gidng Ty 1é bénh than thu trén cac giong & cac ky sau cét canh....ngay (%)

36 43 50 57 64 71 78 85 92 99 106

1 NHO01-02 0,0 | 148 | 14,8 | 185 | 29,6 | 33,3> | 44,4> | 40,7> | 48,1> | 63,0° | 66,7
2 NHO01-26 0,0 | 3,7 3,7 74 | 185" | 222% | 259 | 259> | 33,3 | 37,0% | 40,7
3 NHO01-36 00| 7,4 74 | 185 | 29,6% | 222> | 444" | 40,7° | 48,1* | 66,7 | 66,7
4 NHO01-52 0,0 | 148 | 185 | 185 | 33,3 | 37,0 | 51,9% | 48,1* | 63,0* | 70,4> | 81,5
5 |NHO01-64 ®B/C) | 0,0 [22,2" 25,9 [37,0™ | 44,4* | 55,6 | 70,4* | 70,4* | 81,5* | 100,0* | 100,0?
6 NHO01-96 00| 74 | 148 | 185 | 37,0® | 33,3> | 33,3> | 51,9 | 51,9 | 66,7° | 70,4
7 NHO01-109 0,0 | 185 | 11,1 | 14,8 | 40,7 | 29,6 | 40,7°¢ | 40,7° | 37,0 | 55,6 | 63,0
8 NHO01-117 00| 74 74 | 22,2 | 40,7 | 33,3> | 40,7*¢ | 33,3" | 51,9 | 59,3%¢ | 59,3«
9 NHO01-126 0,0 | 3,7 74 74 | 22,2° | 259" | 25,9¢ | 33,3 | 37,0c | 40,7¢" | 44,4°
10 NHO01-127 0,0 | 148 | 7,4 | 259 | 28,5 | 29,6 | 40,7 | 44,4> | 481> | 55,6 | 59,3
CV (% - 04| 696 | 522 | 322 | 334 | 264 | 321 | 245 153 121

Ghi chu: Céc gid tri trung binh trong cung mot cot duroc theo sau boi cung chir ky tir khdc biét khong co y
nghia thong ké ¢ mutc xdc suat 5%; ns = khong co su sai khiac nhau gita cdc cong thizc.

Bénh than thw xuat hién trén qua ctia cac giong
nho & ky theo doi 64 ngay sau cat canh trén céac
giong NH01-64 va NH01-52 nhung cac giéng con lai
chua thay bénh xuat hién. Pén dinh ky theo doi 71
ngdy sau cat canh thi bénh than xuat hién trén qua
ctia hau hét cac giong ngoai trir giong NH01-26 va
NHO01-126. Tir dinh ky theo doi 78 ngay sau cit canh
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dén cudi vu bénh than thu gay hai trén tit ca cac
giong nghién ctu. Trong d6, cac giong NHO01-64,
NHO01-52 va NH01-117 c6 ty 1é bénh dat cao nhat 1a
100% vao giai doan cudi vu. Giong NHO01-126 va
NHO01-26 c6 ty 1é bénh than thu trén qua thap nhat
(lan luot dat 22,2% va 33,3%), thap hon c6 y nghia so
voi cac giong con lai (Bang 4).
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Bang 4. Dién bién ty & bénh than thu trén qua céc gidng nghién ciru tai Nam Trung bé, vu mua nam 2021
T Gidng Ty 1é bénh than thu trén qua cac giong & cac ky sau cat canh....ngay (%)
50 57 64 71 78 85 92 99 106
1 NHO01-02 0,0 | 0,0 0,0 22,2 44 4P 55,6" 66,72 77,8% TH
2 NHO01-26 0,0 | 0,0 0,0 0,0 11,1¢ 11,1¢ 11,1¢ 22,2¢d TH
3 NHO01-36 0,0 | 0,0 0,0 11,1 44 4° 55,6" 66,7 66,7b TH
4 NHO01-52 0,0 | 0,0 11,1 22,2 44 4° 66,7 66,7 100,02 100,0?
5 NHO01-64 b/C) 0,0 | 0,0 22,2 44 .4 88,9° 100,0? 100,02 TH TH
6 NHO01-96 0,0 | 0,0 0,0 22,2 33,3t 44 4b¢ 44 4° 66,7° 66,7°
7 NHO01-109 0,0 | 0,0 0,0 22,2 22,2¢ 22,2¢ 55,6 66,7° 77,8%
8 NHO01-117 0,0 | 0,0 0,0 22,2 44 4P 55,6" 77,8 100,0? 100,0?
9 NHO01-126 0,0 | 0,0 0,0 0,0 11,1¢ 11,1¢ 22,2¢ 33,3¢ TH
10 NHO01-127 0,0 | 0,0 0,0 11,1 22,2¢ 44 4b¢ 66,72 77,82 TH
CV %) - 2722 | 10356 51,6 45,0 391 27,4 31,1

Ghi chu: TH = d3 thu hoach; cdc gid tri trung binh trong cung mot cot duoc theo sau boi cung chiv ky tir
khic biét khong co y nghia thong ké ¢ muic xdc suat 5% ns = khong co su sai khac nhau giita cdc cong thitc.

3.2.2. Dién bién chi s6 bénh than thur cia mot sé
giong nghién cuu trong diéu kién dong ruong

Chi s6 bénh ctia bénh than thu hai nho trén cac
giong nghién cttu cé su sai khac nhau c6 y nghia. Chi
s6 bénh tang dan dén cudi vu va dat cao nhat & dinh
ky theo doi 106 ngay sau cat canh. Giong NH01-64 1a
giéng co chi s6 bénh cao nhat va dat 62,1% tiép dén 1a
giong NHO01-52 voi chi s6 bénh dat 23,0% & dinh ky

106 ngay sau cat canh. Cac giong con lai déu cé chi
s6 bénh tang dan qua cac dinh ky theo doi va dat cao
nhat & dinh ky 106 ngay sau cat canh véi chi s6 bénh
dusi 16%. Giong NH01-26 va NH01-126 c6 chi so6
bénh thap nhat (chi s6 bénh cao nhat chi dat 5,3% va
6,6) va thap hon c6 y nghia so voi giong NH01-64,
NHO01-52, NH01-02, NH01-109 va NHO01-36 nhung
khong c6 y nghia so voi cac giong con lai (Bang 5).

Bang 5. Dién bién chi s6 bénh than thu trén 14 cic gidng nghién ctru tai Nam Trung b, vu mua nim 2021

TT Gién Chi s6 bénh than thu trén 14 cac giong & cac ky sau cat canh....ngay (%)
& 36 43 50 57 64 71 78 85 92 99 106
1 NHO01-02 00| 1,6 1,6 2,1 | 4,9 5,3 6,6 5,34 9,5% | 13,6¢ | 16,5"
2 NHO01-26 00| 04 0,4 0,8° 2,1¢ 2,5¢ 2,9 2,94 3,7¢ 4 5M 5,3
3 NHO01-36 00| 0,8 1,6 2,9 4,1b¢ 2,5¢ 8,2b 6,2¢ 8,6% | 12,3¢ | 12,3
4 NHO01-52 00| 1,6 2,1 2,1 | 3,7 5,8 9,1% 7,0¢ 16,0 | 21,0 | 23,0%"
5 N(g(}l(;()iél 00| 25 3,7 6,62 9,92 11,1 | 12,8 | 19,3* | 28,8* | 514* | 62,1°
6 NHO01-96 00| 0,8 1,6 21> | 4,1b¢ | 4,5 4,5¢ 5,8¢d 6,6° 9,9¢h | 11,18
7 NHO01-109 00| 21 1,2 1,6 45P 3,3¢ 6,2 4,5 6,65 | 11,18 | 15,20
8 NHO01-117 00| 0,8 0,8 2,5° 5,3" 3,7bc 5,3 3,74 7,4% | 99sh 9,94
9 NHO01-126 0,0 04 0,8 0,8° 2,50¢ 2,9° 2,9 3,7¢d 4,1¢ 5,3h 6,6
10 NHO01-127 0,0 1,6 0,8 3,7 2,9°¢ | 4,1b 5,3b¢ 7,4¢ 7,8% | 91 9,91
CV (%) - 04 | 8L3 | 652 | 501 48,7 | 350 46,6 | 3L5 | 243 | 206

Ghi chu: Céc gid tri trung binh trong cung mot cot diroc theo sau boi cung chir ky tir khédc biét khong co y
nghia thong ké ¢ mutc xdc suat 5%; ns = khong co su sai khiac nhau gita cdc cong thizc.

Chi so6 bénh than thu trén qua cta cac giong
nghién ctru déu thap hon cé y nghia so véi giong
NHO01-64. Trong d6, giong NH01-26 c6 chi s6 bénh
thap nhat (chi s6 bénh cao nhat chi dat 2,5%) va
twong duong so voi giong NH01-126, NH01-96 va

52

NHO01-109 nhung thdp hon c6 y nghia so véi cac
giong con lai (cac giong con lai c6 chi s6 bénh dat ti
9,9% tror len. Giong NH01-64 c6 chi s6 bénh than thuw
cudi vu cao nhat 1a 50,6% tiép dén 1a giong NH01-52
1a 21,0%.
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Bang 6. Dién bién chi s6 bénh than thu trén qua cic giéng nghién ctru tai Nam Trung b6, vu mua nam 2021

T Gidng Chi s6 bénh than thu trén qua cac giong & cac ky sau cat canh....ngay (%)
50 | 57 64 71 78 85 92 99 106
1 NHO01-02 0,0 | 0,0 0,0 2,5 4,9 6,2° 7,41 11,1° TH
2 NHO01-26 0,0 | 0,0 0,0 0,0 1,2¢d 1,2f 1,2 2,5¢ TH
3 NHO01-36 0,0 | 0,0 0,0 1,2 7,4° 8,64 9,9¢ 9,9" TH
4 NHO01-52 0,0 | 0,0 1,2 2,5 7,4 9,9¢% 9,9° 18,5 21,07
5 NHO01-64 (b/C) 0,0 | 0,0 2,5 4,9 12,3 | 30,9* 50,62 TH TH
6 NHO01-96 0,0 | 0,0 0,0 2,5 3,7 4,9 49" 9,9 9,9
7 NHO01-109 0,0 | 0,0 0,0 2,5 2,5° 2,5 8,6 9,9 11,10
8 NHO01-117 0,0 | 0,0 0,0 2,5 4,90 6,2¢ 11,1¢ 16,0? 18,5%
9 NHO01-126 0,0 | 0,0 0,0 0,0 1,2¢ 1,2f 2,5% 3,7° TH
10 NHO01-127 0,0 | 0,0 0,0 1,2 2,5¢ 4,9° 9,9¢ 13,62 TH
CV % - - 2722 | 1035 52,8 43,6 44,4 36,2 483

Ghi chu: TH = di thu hoach; cdc gid tri trung binh trong cung mot cot duoc theo sau boi cung chir ky tir
khiéc biét khong co y nghia thong ké ¢ muic xdc suat 5% ns = khong co su sai khdc nhau gitta cdc cong thiic.

Nhu vay, trong diéu kién dong ruong cac giong
NHO01-26 va NH01-126 c6 kha nang khang bénh than
thu tot nhat. Két qua nay ciing phu hop véi két qua

Hinh 3. Giong NH01-64(P/C)
4. KET LUAN

Nghién ctu kha niang khang bénh trong diéu
kien lay bénh nhan tao trong nha kinh va ngoai dong
rudng cua cac giong nho NH01-02, NH01-26, NHO1-
36, NH01-52, NH01-64 (cardinal), NH01-96, NHO1-
109, NH01-117, NH01-126, NH01-127 cho thay, tat ca
cac giong nho nghién cttru déu cé kha nang khang
bénh tot hon giong nho d6i ching NH01-64 (giong
dang duoc trong phd bién tai Nam Trung bo). Trong
d6, giong nho NH01-26 va NH01-126 c6 kha ning
khang bénh than thu tot nhat va tot hon c6 y nghia
so voi cac giong con lai.

St dung giong nho NH01-26 va NH01-126 lam
vat lieu cho cong tac chon tao giong khang bénh
than thu, ciing nhu tiép tuc trong tht nghiém va
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Hinh 4. Giéng NH01-26

nghién ctru lay bénh nhéan tao. Giong NH01-26 va
NHO01-126 c6 kha nang sinh truéng khoé, 1a dai va
nhiéu long.

Hinh 5. Giong NH01-126
danh gia kha nang thich nghi, niang suat va chat
luong dé gioi thiéu cho san xuat.
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nghién cttu mot s6 bién phap quan ly bénh than thuw 5. Pham Van Phuéc, Nai Thanh Nhan, Phan Van
hai nho theo huéng san xuit nho an toan tai Ninh  Tiéu (2018). B4o c4o két qua thuc hién nhiém vu duy
Thuan. Vién Nghién cttu Bong va Phat trién nong  tri tap doan giong nho tinh Ninh Thuan. Bao cao
nghiép Nha Ho. tong két nhiém vu hang nam cta Vién Nghién ctu
4. QCVN 01 - 38: 2010/BNNPTNT. Quy chugn BOng va Phat trién nong nghiép Nha Ho
ky thuat Quoc gia vé phuong phap diéu tra phat hién
dich hai cay trong.
ASSESSMENT OF THE RESISTANCE TO DISEASE ANTHRACNOSE
OF GRAPE VARIETIES IN NINH THUAN
Nguyen Van Chinh®*, Pham Trung Hieu®
Tran Thi Hong!, Vo Thi Kim Tram!
Summary

Anthracnose on grape is caused by the fungus Collefotrichum gloeosporioides, which causes severe
damage in the rainy season in the South Central region. Currently, the method of controlling anthracnose
disease on the grape in the South Central region is mainly chemical methods, so the effectiveness is not
high. Therefore, the research to select grape varieties with good resistance to anthracnose for production
has been carried out. From inheriting previous studies, we had selected the varieties with the best
resistance to anthracnose to evaluate and compare with NHO01-64 variety which is being grown most
commonly in the South Central region. Through research on disease resistance under the artificial
innoculation and in the field conditions, grape varieties NH01-26 and NH01-126 have the best resistance to
anthracnose among the studied varieties. Grape varieties NH01-26 and NH01-126 are more resistant to
anthracnose than NH01-64, which is being commonly in the South Central region.

Keywords: Grape varieties, Anthracnose, disease resistance, Colletotrichum gloeosporioides.
Nguoi phan bién: GS. TS. Nguyén Vin Tudt

Ngay nhan bai: 19/10/2022

Ngay thong qua phan bién: 18/11/2022

Ngay duyét diang: 29/11/2022
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HIEU QUA CUA NAM Trichoderma sp. VA

Penicillium sp. TRONG PHONG TRU BENH THAN THU

DO NAM Colletotrichum sp. TREN CAY OT

Luu Vian Phuong®*, Lé Thanh Toan!

TOM TAT

Muc tiéu cta nghién cttu 1a danh gia hiéu qua kiém soat ctia mot s6 ching nam 7Trichoderma spp. va
Penicillium spp. d6i voi nam Colletotrichum sp. gy bénh than thu trén 6t. Két qua danh gia hiéu qua doi
khéang ctia mot s6 ching nam 7richoderma spp. voi ching ndm Collefotrichum sp. cho thdy, ching nim
Trichoderma TR-02 cho hiéu suat d6i khang trung binh (HSDKTB) voi ndm Colletotrichum sp. cao nhat &
céac thoi diém 2, 3, 4, 5 ngay sau khi cay nam (NSKCN) lan luot 1a 37,4%; 41,7%; 61,7%; 82,6%; trung binh cac
thoi diém ghi nhan (TPGN) cao nhat 1a 55,9%. Tuy nhién, ca 3 chiing nim 7richodermaTR-01, TR-02, TR-03
thé hién khac biét khong c6 y nghia vé mat thong ké véi nhau. Danh gia hiéu qua déi khang ctia cac chiing
nam Penicillium spp. voi chung ndm Collefotrichum sp. cho thdy chiing nidm Penicillium PE-01 cho
HSDKTB vé6i nam Colletotrichum sp. cao nhat & cac thoi diém 2, 3, 4, 5 NSKCN lan luot 1 64,4%; 60%; 57,4%;
57,4%; trung binh cac TDGN cao nhat 1a 59,8%. Ching ndm PE-01 thé hién khac biét & mitc y nghia 5% voi
ching nam PE-02 va PE-03 & tit ca cac TDGN chi tieu. Két qua nghién cttu kha nang phong trir & diéu kién
dong ruong cho thdy NT TR-2 luon thé hién két qua TLBTB, CSBTB, HQGBTB 6n dinh va vuot troi hon so
v6i cac NT xtr Iy ndm doi khang khac. Bén canh d6, NT TR-2 luén thé hién khac biét khong c6 y nghia
thong ké qua kiém dinh Duncan & muc y nghia 5% so véi doi ching duong & hau hét cac thoi diém thi

nghiém.

Tiekhoa: Colletotrichum sp., 6t, Penicillium sp., Trichoderma sp.

1. BAT VAN BE

Hién nay, viéc stt dung cac hoat chat héa hoc dé
phong trit bénh than thu trén 6t thuong cho hiéu qua
khong cao, dé lam boc phat tinh khang thudc do6i voi
mam bénh va dan dén 6 nhiém moéi truong. Ngoai ra,
st leu ton cta thude héa hoc trén nong san cé thé
gay hai dén suc khoe con nguoi. Do do, bién phap
phong trir sinh hoc dua trén su twong tac cta cac vi
sinh vat trong hé sinh thai nham phat huy vai tro c6
loi ctia vi sinh vat trong kha niang doi khang véi cac
tac nhan gay bénh, tir do giam 4p luc ngudn bénh,
day 1a huong phat trién bén vimg trong san xuat
nong nghiép trong tuwong lai [1].

Cac cong trinh nghién cttu ndm do6i khang
Trichoderma ctia nhiéu tac gia cho thay kha nang
ung dung tot dé phong tri mot s6 bénh trén cay
trong. Theo Jagtap va cs (2013) [2], céc loai ndm 7.
viride, T. harzianum, T. koningii duoc xem la hiéu
qua doi voi nam Collefotrichum capsici trong ong
nghiém. Nam 7. harzianum da duoc tim thay nhiéu

" Truong Nong nghiép, Trudong Pai hoc Can Tho
“Email: phuongm1020013@gs.student.ctu.edu.vn

nhat va déi khang hiéu qua trong viéc tc ché su sinh
truéng ctia ndm C. capsici gay bénh dom 14 nghe 1a
53,33%. Két qua nghién ctru cia Vo Hoang Hiéu
(2014) [3] cho biét c6 8/10 ching 7richoderma vira
c6 kha nang phat trién khudn lac nhanh va cé kha
nang doi khang tot voi ching ndm Colletotrichum
Col-bT3 va Col-CT1. Cac ching T-CB8c, T-CB11c va
T-TO3g vira c6 hiéu qua doi khang cao, phat trién
khuén lac tot, ttc ché bao tir ndm Col-CT1 va cho hiéu
qua giam bénh than thu trén cay ot tuong duong voi
thuoc hoa hoc Ridomil trong diéu kién nha luéi. Tiép
theo d6 la nghién cttu ciia Lé Thanh Toan va Pham
Van Huwong (2020) [4] cho thdy hai ching nim
CTND-2405 va CTND-0501 cho hiéu qua doi khang
cao voi Fusarium Solani trong diéu kién in vitro.
Ching nam CTND-2405 ciing c6 hiéu qua khang cao
hon doi voi R. Solani trong diéu kién in vitro. Ching
nam CTND-2405 la Penicilium citrinum. Theo ghi
nhan caa Paul va cs (2012) [5], mot s6 chiing ndm
Penicillium nhu ching CNUO081005 (Penicillium
oxalicum), chiang  CNU081007 (Penicillium
citrinum), ching CNU081017 (Penicillium
crustosum), chung CNU081061 (Penicillium olsonii)
thé hién duoc kha nang d6i khang véi cac ching
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nam gay bénh trén cay 6t Capsicum annuum L. 12
Colletotrichum acutatum, Phytophthora capsici va
Fusarium oxysporum trong cac giai doan sinh
truéng, ra hoa va dau qua. Dac biet, ching nidm
CNU081022 duoc xac dinh 1a Penicillium expansum
thé hién kha niang d6i khang manh v6i ndm bénh. Tix
két qua cua cac nghién cttu cho thdy tiém ning st
dung ndm Trichoderma sp. va Penicillium sp. trong
phong trit sinh hoc bénh than thue do niam
Colletotrichum sp. trén cay 6t.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru

Nguén ndm 7richoderma spp. gbm 3 ching TR-
01, TR-02, TR-03 va nidm Penicillium spp. gbm 3
ching PE-01, PE-02, PE-03 dugc cung cap tit Phong
thi nghiém Phong trit Sinh hoc, B6 mon Bao vé thuc
vat, Truong Nong nghiép, Trueong Pai hoc Can Tho.
Cac ngudn nam nay duoc thu thap tai cac tinh dong
bang song Ctru Long va duoc phan lap dé st dung
cho cac nghién ctru trén cac loai bénh hai cay trong.
Nguon nam Colletotrichum spp. duoc thu thap trén
cac ruong trong ot & An Giang, Can Tho, Dong Thap
va Vinh Long dé phan lap va tuyén chon. Giong 6t
chi thién F1 Chanh Phong 131.

2.2. Phuong phap nghién ctru

221 Pdnh gid hiéu qud doi khdng cua céc
ching nam Trichoderma spp. voi ching nam
Colletotrichum sp. trong diéu kién phong thi nghiém

Thi nghiém dugc thuc hién trong dia petri, trén
moi truong PDA, bé tri thi nghiém hoan toan ngéu
nhién, s6 nghiém thic twong tng véi s6 chiing nim
Trichoderma spp., moéi nghiém thic c6 5 lan lap lai.
Cac chung nam Colletotrichum sp. dwoc nudi cay
tréen moi truong PDA 7 ngay, cac ching nam
Trichoderma spp. dugc nudi cdy trén moi trudng
PDA 4 ngay trudc khi thir d6i khang. Vao 7 ngay sau
khi cdy ndm (NSKCN), Kkhuin lac nidm
Colletotrichum sp. duoc duc thanh khoanh tron voi
duong kinh 5 mm duoc cdy trudc vao dia petri chira
10 ml moi truong PDA. Sau d6 2 ngay, cac khuén lac
nam 7richoderma sp. duoc duc thanh khoanh tron
voi duong kinh 5 mm duoc cdy tiép tuc vao dia petri
chita khuan lac nam Collefotrichum sp. voi khoang
cach gitra 2 khuén lac 1a 3 cm.

Ghi nhan chi tiéu: do ban kinh khuén lac cta cac
ching nam Colletotrichum sp. tuwong tmg & phia nim

Trichoderma sp. va phia nguoc lai & cac thoi diém 2,
3, 4, 5 ngay sau khi cdy chiing ndm 7richoderma sp.

Cong thic tinh hiéu suat do6i khang (A.E:
antigonistic effecacy) [6].

AE®%) = [(C-T) x100]/C

Trong d6: C 1a ban kinh khuén lac ctia cac chiing
nam Colletotrichum sp. tuong tng & phia doi chimg;
T 1a ban kinh khudn lac cta cac ching ndm
Colletotrichum sp. twong tng ¢ phia c6 ching nim
Trichoderma sp.

Ching nam d6i khang hiéu qua nhat sé duoc
chon dé thyc hién thi nghiém 2.2.3 & diéu kién ngoai
déng.

222 Ddnh gii hiéu quia doi khdng cua cdc
ching nam Penicillium spp. voi ching nam
Colletotrichum sp. trong diéu kién phong thi nghiém

Thi nghiém duoc thuc hién trong dia petri, trén
moi truong PDA, cach b6 tri thi nghiém, s6 nghiém
thitc va s6 lan lap lai twong tu thi nghiém 1. Cac
ching nam Colletotrichum sp. dugc nudi ciy trén
moi truong PDA 7 ngay, cac chiing ndm Penicillium
spp. duoc nuoi cay trén moi truong PDA 4 ngay trudc
khi thtt d6i khang. Vao 7 NSKCN, khuin lac ndm
Colletotrichum sp. duoc duc thanh khoanh tron voéi
duong kinh 5 mm duoc cdy trude vao dia petri chira
10 ml moi truong PDA. Sau d6 2 ngay, khuén lac
nam Penicillium sp. duoc duc thanh khoanh tron voi
duong kinh 5 mm duoc cdy tiép tuc vao dia petri
chtta khuan lac ndm Colletotrichum sp. v6i khoang
cach gitra 2 khuan lac 1a 3 cm. Ghi nhan chi tiéu va
cong thuc tinh hiéu suat doi khang twong tw nhu &
thi nghiém 1. Chting ndm d6i khang hiéu qua nhat sé
duoc chon dé thuc hién thi nghiém 2.2.3 & diéu kién
ngoai dong.

22.3 Khdo sit khd nang cua nam Trichoderma
sp. va Penicillium sp. giup phong tri bénh thin thu
trén I ot do nam Colletotrichum sp. ¢ diéu kién
ngodi dong

Thi nghiém duoc thuc hién ngoai dong, bo tri
hoan toan ngau nhién véi 6 nghiém thuc, 5 lan lap lai,
moi lan 1ap lai 1a 2 cay 6t. Nguon nam 7Trichoderma
sp. va Penicillium sp. duoc nudi cdy trong moi truong
PDA 10 ngay trudc, ngudn nam Colletotrichum sp.
duwoc nuodi 10 ngay trén moi truong PDA dé tao bao
tr, cay o6t & do tudi 20 ngay sau khi gieo (NSKG).
Nghiém thitc TR-1 duoc xtt Iy phun huyén pht bao tir
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nam 7richoderma sp. véi mat s6 106 bao tit/ml & 20
va 25 NSKG. Nghiém thitc TR-2 dugc xt 1y phun
huyén phu bao t&t ndm 7richoderma sp. voi mat so
10%bao titr/ml & 20, 25 va 30 NSKG. Nghieém thic PE-
1 duwoc xtt Iy phun huyén phutt bao tt ndm Penicillium
sp. voi mat s6 10° bao tit/ml & 20 va 25 NSKG.
Nghiém thitc PE-2 duoc xtt ly phun huyén phu bao ti
nam Penicillium sp. voi mat s6 10°bao tit/ml & 20, 25
va 30 NSKG. Nghiém thitc doi chung duong duoc xtr
ly thuéc hoa hoc Amistar Top 325SC & 30 NSKG.
Nghiém thuc doi ching am duoc xtt ly voi nuoc cat.
O thoi diém 35 NSKG, tién hanh chiing bénh nhan
tao lén 14 6t & tat ca cac nghiém thiec.

Ghi nhan chi tiéu: bénh trén 14 duoc danh gia
cap bénh theo thang danh gia ctia Quy chuidn ky
thuat Quoc gia vé khao nghiém trén dong ruong hiéu
lic phong trir bénh than thu hai 6t ctia cac thudc trie
bénh [7]. Thoi diém ghi nhan & 3, 4, 5, 6, 7, 8
NSKCB.

Ty lé bénh (%) = (S6 qua (14) bi béenh/Tdong so
qua (14) diéu tra) x 100%.

Chi s6 bénh (%)= [Ong + 7n; + 5n; + 3n,; +
n,)/9N] x 100%

Trong do6: n; 1a s6 qua (14) bi bénh & cdp 1 vdi <
5% dién tich qua (14) bi bénh; n, 1a s6 qua (14) bi bénh
& cap 3 voi > 5 - 15% dién tich qua (14) bi bénh; n; 1a
s6 qua (14) bi bénh & cap 5 vdi > 15 - 25% dién tich

qua (14) bi benh; n, 1a s6 qua (14) bi bénh & cap 7 voi
> 25 - 50% dién tich qua (1a) bi bénh; ng 1a s6 qua (18)
bi bénh & cap 9 voi > 50% dién tich qua (14) bi bénh;
N la téng s6 qua (1a) diéu tra [7].

Cong thtc tinh hiéu qua giam bénh (HQGB):
HQGB (%)=[(CSdei chtng am” CSBnghiém thl'rc)/CSdei ching
ﬁm] X 100%

2.3. Xt Iy so lieu thong ké

Tat ca cac s6 lieu caa thi nghiém duoc téng hop
va xtt ly bang phan mém Microsoft Office Excel.
Thong ké phan tich ANOVA va so sanh su khac biét
gitta cac nghiém thtc bang phan mém SPSS qua
phép thir Duncan & mitc y nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh gia hiéu qua ddi khang ctia cic chiing
nidm  Trichoderma spp. v6i chiing nim
Colletotrichum sp. trong diéu kién phong thi nghiém

Dua vao két qua hiéu suat doi khang trung binh
(HSDKTB) & bang 1 cho thay, & thoi diém 2 NSKCN
va thoi diém 3 NSKCN, ching nim TR-02 cho
HSDKTB cao nhat lan luot 1a 37,4% va 41,7%. Mac du
c6 su chénh lech vé HSDKTB giita cac ching nim.
Tuy nhién, ca 3 chiing nam thé hién khac biet khong
c6 y nghia vé mit thong ké v6i nhau tai thoi diém
nay.

Bang 1. Hiéu suit d6i khang trung binh (%) cta cac chiing ndm 7richoderma sp. voi ndm Colletotrichum sp.

Nghiém thiic Thoi diém ghi nhan Trung
' 2 NSKCN 3 NSKCN 4 NSKCN 5 NSKCN binh
TR-01 33,9 38,3 53,9 76,5 50,6
TR-02 37,4 41,7 61,7 82,6 55,9
TR-03 32,2 36,5 51,3 73" 482
Mtic y nghia ns ns * * ns
CV %) 11% 9,81% 9,24% 7,94% 37,8%

Ghi chu: trong cung mot cdt, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan & mutc y nghia 5%. *: c6 khac biét & muic y nghia 5% ns (non signification):

khong co y nghia vé mat thong ké

O thoi diém 4 NSKCN va 5 NSKCN, cac ching
nam 7richoderma sp. tiép tuc thé hién kha niang doi
khang manh meé véi nam Colletotrichum sp. (Hinh
1). Ching nam TR-02 tiép tuc cho HSDPKTB cao nhat
lan luot 1a 61,7% va 82,6%. Nghiém thic TR-03 cho
HSDKTB thap nhat lan luot 1a 51,3% va 73%. Nghiém
thitcc TR-02 va TR-03 thé hién khac biét nhau & mic y
nghia 5% qua kiém dinh Duncan. Dya vao két qua
trung binh ctia HSDKTB tai cac thoi diém ghi nhan

chi tiéu cho thdy cac chiung ndm 7Zrichoderma sp.
duoc chon thé hién tot duoc kha niang doi khang voi
st phat trién khudn lac cta ndm Colletotrichum sp.
gay bénh. Ching ndm TR-02 tiép tuc cho HSDKTB la
55,9% cao hon chiung TR-01 (50,6%) va TR-03 (48,2%).
Tuy nhién, ca 3 ching nam tiép tuc thé hién khac
biet khong c6 y nghia thong ké voi nhau qua kiém
dinh Duncan & muc y nghia 5%. Diéu nay cho thay ca
3 ching ndm Trichoderma spp. c¢6 kha nang doi
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khang v6i ndm bénh twong duwong nhau. Do ching
nam TR-02 luon thé hien HSPKTB (%) cao hon
ching ndm TR-01 va TR-03 nén c6 thé danh gia
ching nam TR-02 c6 trién vong t6t nhat trong viéc
doi khang voi nam Colletotrichum sp.

TR-01 TR-02 TR-03

Hinh 1. Nam Trichoderma sp. d6i khang v6i ndm
Colletotrichum sp. & thoi diém 5 NSKCN
Két qua nhiéu nghién cttu truée d6 cho thay qua
trinh d6i khang cta ndm 7richoderma sp. v6i nam

gay béenh chtl yéu bang hai co ché: co ché thi nhat 1a
bao quanh, cuon 14y ndm gay bénh va co ché thi hai
la co ché tiét ra cac loai enzyme thuy phan [8]. Cac
enzyme thiy phan nhuw chitinase, glucanase la nhimng
yéu t6 quan trong trong qua trinh déi khang trén
vach té bao ky chi. Qua trinh nay cé su két hop gitta
endo-chitinase va p-1,3-glucanase lam gia ting su doi
khang ctia nam gay bénh. Endo-chitinase ngan can
manh su phat trién chitin ctia ndm bénh. Su két hop
cta hai loai enzyme nay sé cho hiéu qua cao, két qua
sé ngdn can su ndy mam cda bao tir ndm gay bénh
hon la ting loai enzyme tac dong riéng 1é [9].

3.2. Danh gia hiéu qua ddi khang cta cic ching
nam Penicillium spp. véi chiing ndm Colletotrichum
sp. trong diéu kién phong thi nghiém

Dua vao két qua HSPKTB & bang 2 cho thay cac
ching nam Penicillium sp. déu thé hién kha nang doi
khang véi nam Colletotrichum sp. (Hinh 2).

Bang 2. HSPKTB (%) ctia cac chiing ndm Penicillium spp. voi nim Collefotrichum sp.

. , Thoi diém ghi nhan Trung
Nghiém thtc .
2 NSKCN 3 NSKCN 4 NSKCN 5 NSKCN binh
PE-01 64,47 60° 57 42 57 42 59,8
PE-02 55,6 53P 52,2 51,3 53P
PE-03 58,3P 54,8 50,4P 50,4 53,5
Mtc y nghia * * * * *
CV %) 5,51% 4,92% 6,65% 6,17% 5,61%

Ghi chu: trong cung mot cdt, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ mutc y nghia 5%. *: cé khdc biét & mutc y nghia 5%.

PE-01 PE-02 PE-03

Hinh 2. Cac chiing ndm Penicillium spp. d8i khang

voi ndm Colletotrichum sp. & thoi diém 5 NSKCN
Chung nam PE-01 cho HSPDKTB cao nhat ¢ thoi
diém 2, 3, 4, 5 NSKCN lan luot 1a 64,4%; 60%; 57,4%;
57,4%. Dua vao két qua trung binh HSDKTB cua céac
ching nim tai cac thoi diém ghi nhan chi tiéu cho

thay ching nam PE-01 t1ep tuc thé hién kha nang doi
khang vuot troi voi nam Colletotrichum sp. voi
HSDKTB cao nhat 1a 59,8%. Nhin chung tai cac thoi
diém ghi nhan chi tiéu nay, ching nidm PE-01 thé
hién khac biét & mitc y nghia 5% qua kiém dinh
Duncan v6i ching ndim PE-02 va PE-03. Dong thoi,
ching ndm PE-01 c6 HSDKTB vuot troi hon ching
nam PE-02 va PE-03, nén c6 thé danh gia ching nim
PE-01 1a ching ndm co6 trién vong tot nhat trong viéc
doi khang voi nam Colletotrichum sp.

Theo ghi nhan cta Vit Xuan Tao va Tran Vian
Tuén (2017) [10], khi nuoi trén moi truong PDA, CD
va X ¢ 28°C trong 7 ngay, ca 2 chiing nam Penicillium
chrysogenum 1a VICC-F1170 va VTCC-F1172 déu c6
kha niang sinh khang sinh penicillin tot dé chong lai
vi khuan kiém dinh S. aureus. Theo Lé Thanh Toan
va Pham Van Huoéng (2020) [4], hai ching nidm
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CTND-2405 va CTND-0501 cho hiéu qua doi khang
cao voOi Fusarium Solani trong diéu kién in vitro,
trong d6 ching nam CTND-2405 c6 hiéu qua cao
hon. Ching ndm CTND-2405 ciing c6 hiéu qua
khang cao hon d6i voi R. Solani trong diéu kién in
vitro. Chiing nadm CTND-2405 1a Penicilium citrinum.

3.3. Khao sat kha ning ctia ndm Trichoderma sp.
va Penicillium sp. gitp phong tri bénh than thu trén
14 6t do ndm Colletotrichum sp. trong diéu kién
ngoai dong

3.3.1 Vé 17 Ié bénh

Két qua TLBTB & bang 3 cho thdy nghiém thtc
TR-2 thé hiéen TLBTB th4p nhat so véi cac nghiém
thitc ¢6 xtt ly nim d6i khang con lai & cac thoi diém
3,4, 5, 6,7, 8 NSKCB, lan luot 1a 1,67%; 1,67%; 6,67%;
8,33%; 10%; 10%. Bén canh do, nghiém thitc TR-2 thé
hién khac biét khong cé y nghia thong ké qua kiém

dinh Duncan & muc y nghia 5% v6i nghiém thirc doi
chiing duong. Dong thoi, nghiém thic TR-2 ciing thé
hién khac biét & mitc y nghia 5% v6i nghiém thirc doi
chitng am & tat ca cac thoi diém ghi nhan chi tiéu.
Dua vao két qua trung binh ctia TLBTB cua céac
thoi diém ghi nhan, ching ndm TR-2 tiép tuc thé
hien TLBTB thap nhat so véi cac nghiém thic c6 xt
ly ndm doi khang con lai voi TLBTB 1a 6,39%. Bén
canh do, nghiém thitc TR-2 cting thé hién khac biét &
muc y nghia 5% voi nghiém thitc doi ching am & tat
ca cac thoi diém ghi nhan chi tiéu. Dong thoi,
nghiém thic TR-2 tiép tuc thé hién khac biét khong
c6 y nghia thong ké qua kiém dinh Duncan & muc y
nghia 5% voi nghiém thic doi chimg duong. Diéu nay
cho thiay rang kha nang kifm soat niam
Colletotrichum sp. gay bénh ctia nghiém thitc TR-2 1a
tuong duong voi nghiém thirc doi ching duong.

Béang 3. TLBTB (%) ctia bénh than thu trén 14 6t

Thoi diém ghi nhan
Nghiém thirc 3 4 5 6 7 8 Trung
NSKCB | NSKCB NSKCB NSKCB NSKCB | NSKCB binh
TR-1 3,33 6,672 102 13,3% 13,32b¢ 152 10,3
TR-2 1,672 1,672 6,67 8,332 10% 102 6,39
PE-1 5? 11,72 16,72 18,3 21,7 21,7 15,8P
PE-2 6,67% 11,7% 15% 16,72 16,7%¢ 16,72 13,9
bai chimg (+) 1,672 1,672 9 6,67 6,67 8,33? 9
Dai ching () 16,7° 20P 23,3 26,7 26,7¢ 28,3" 23,6¢
Mt y nghia * * * * * * *
CV(%) 104% 81,2% 64,8% 65,7% 59,6% 95,9% 36%

Ghi chu: trong cung mot cdt, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ mutc y nghia 5%. *: c6 khdc biét & mutc y nghia 5%

3.3.2 Vé chi sé bénh
Két qua CSBTB duoc thé hién & bang 4.

Nghiém thic TR-2 thé hien CSBTB thap nhat tai
cac thoi diém 3, 4, 5, 6, 7, 8 NSKCB lan luot 1a 2,22%;
2,22%; 4,44%; 6,67%; 8,89%; 11,1%. Dua vao két qua
CSBTB ctia trung binh cac thoi diém ghi nhan,
chtng nam TR-2 tiép tuc thé hién CSBTB thap nhat
so voi cac nghiém thitc c6 xtt Iy ndm do6i khang con
lai voi CSBTB 1a 5,92%. Nhin chung, nghiém thitc TR-

2 thé hién khac biét & mitc y nghia 5% voi nghiém
thuc doi ching am & tat ca cac thoi diém ghi nhan
chi tiéu. Dong thoi, nghiém thic TR-2 thé hién khac
biet khong c6 y nghia thong ké qua kiém dinh
Duncan & mtc y nghia 5% voi nghiém thirc déi ching
duong. Diéu nay ciing cho thay kha nang kiém soat
nam Colletotrichum sp. giy bénh cta nghiém thic
TR-2 1a twong duong voi nghiém thitc do6i ching
duong.

Béang 4. CSBTB (%) ctia bénh than thu trén 14 6t

Thoi diém ghi nhan
Nghiém thtc 3 4 5 6 7 8 Trung
NSKCB | NSKCB | NSKCB | NSKCB | NSKCB | NSKCB binh
TR-1 2,22° 6,67 6,67 10,42 10,42 12,62 8,16%¢

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022

59



KHOA HOC CONG NGHE

TR-2 2,22 2,22 4,442 6,67 8,89 11,1 5,92

PE-1 6,67 8,89 11,12 12,60 15,5 18,50 12,2¢d

PE-2 4,447 8,89 8,89 8,89¢ 8,89 12,62 | 8,77

Doi ching (+) 2,22 2,22 4,442 4,442 4,442 5,92 3,95

Déi chimg () 11,1 11,1° 13,3 15,5¢ 16,6 21,2¢ 14,8¢
Miic y nghia * * * * * * *

CV (%) 103% 71,4% 60,3% 54,8% 49,8% 46,8% 37,9%

Ghi chu: trong cung mot cot, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ mutc y nghia 5%. *: cé khdc biét ¢ mutc y nghia 5%

3.3.3. Vé hiéu qua giam bénh

Két qua hiéu qua gidm bénh trung binh
(HQGBTB) & bang 5 cho thay, nghiém thic TR-2 thé
hien HQGBTB cao nhét so voi cac nghiém thic cé
xtr ly ndm d6i khang con lai & cac thoi diém 3, 4, 5, 6,
7, 8 NSKCB lan luot 1a 80%; 80%; 66,7%; 56,9%; 46,9%;
48,9% (Hinh 3). Mic du c6 su chénh léch % HQGBTB
gita cac nghiém thic, tuy nhién & thoi diém 3, 4, 5
NSKCB tat ca cac nghiém thitc déu thé hién khac

biét khong c6 v nghia vé mat théng ké véi nhau. O 3
thoi diém ghi nhan chi tiéu ti€p theo 1a 6, 7, 8
NSKCB, nghiém thitc TR-2 thé hién khac bieét khong
c6 y nghia thong ke qua kiém dinh Duncan & mtc y
nghia 5% v6i nghiém thirc d6i ching duong. Dong
thoi, nghiém thitc TR-2 ciing thé hién khac biet &
muic y nghia 5% voi nghiém thitc d6i chimg am & hau
hét cac thoi diém ghi nhan chi tieu.

Bang 5. HQGBTB (%) ciia bénh than thu trén 14 6t

Thoi diém ghi nhan
Nghiém thic 3 4 5 6 7 8 Trung
NSKCB | NSKCB | NSKCB | NSKCB | NSKCB | NSKCB binh
TR-1 80 40 46,7 26,7 302 38,92 43,7°
TR-2 80 80 66,7 56,92 46,9 48,9 63,2%
PE-1 40 20 13,3 15,6 4,83 12,8 17,8°
PE-2 60 20 26,7 34,7% 38" 382 36,2°
Doi chimg (+) 80 80 66,7 74,7 78 70 74,9*
Mtc y nghia ns ns ns * * * *
CV(%) 72% 97,7% 97,6% 90,3% 87,4% 81,9% 29,1%

Ghi chu: trong cung mot cdt, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ muc y nghia 5%. *' co khac biét & murc y nghia 5%. ns (non signification):

khong co y nghia vé mat thong ké

Dua vao két qua trung binh ctia HQGBTB cuta
cac thoi diém ghi nhan, chiing nam TR-2 tiép tuc thé
hién HQGBTB cao nhat so véi cac nghiém thic co
xtr ly ndm d6i khang con lai voi HQGBTB 1a 63,2%.
Dboéng thoi, nghiém thic TR-2 ti€p tuc thé hién khac
biet khong c6 y nghia thong ké qua kiém dinh
Duncan & mtc y nghia 5% voi nghiém thitc doi ching
duong. Diéu nay ciing cho thiy kha nang kiém soat
nam Collefotrichum sp. va gitp cay 6t giam bénh cta
nghiém thic TR-2 1a twong duwong véi nghiém thic
do6i chting duong.

Nhin chung qua cac két qua ghi nhan tai cac
thoi diém cua thi nghiém & bang 3, 4 va 5, c¢6 thé
nhan thay nghiém thitc TR-2 luon thé hién két qua 6n

dinh va vuot troi hon so véi cac nghiém thic xi ly
nam khac. Mic du, nghiém thic TR-2 va nghiém
thirc doi chimg duwong c6 su chénh léch vé TLBTB,
CSBTB va HQGBTB, tuy nhién, ca 2 nghiém thitc
nay luon thé hién khac biet khong c6 y nghia thong
ké qua kiém dinh Duncan & muc y nghia 5% voi nhau
& hau hét cac thoi diém trong thi nghiém. Diéu nay
cho thidy kha nang kiém soat nim bénh cua 2
nghiém thic nay la twong duong nhau trong thi
nghiém nay.

Bén canh do, c6 thé thay su suy gidm kha ning
kiém soat ndm bénh ctia ca 2 nghiém thitc xtt Iy nim
Penicillium PE-1 va PE-2 qua thé hien HQGBTB thap
hon va khac biét & muc y nghia 5% so voi nghiém
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thic TR-2. Nén c6 thé danh gia nghiém thic TR-2 1a
c6 tiém nang nhat vé kha nang kiém soat bénh than
thu do ndm Colletotrichum sp. gay ra trén 14 6t. Qua
két qua cta thi nghiém, co thé thay su suy gidm kha
nang kiém soat nidm bénh ctia 2 ching nim
Penicillium PE-1 va PE-2 so voi cac chiing nim
Trichoderma. Theo ghi nhan ctia Cao Ngoc Diép va
Nguyén Van Thanh (2010) [11], hau hét cac loai nAm
moc khong can anh sang trong qua trinh sinh
truong. Nhiet do toi thiéu can cho su phat trién 1a 2°C
dén 5°C, toi hao tir 22°C dén 27°C va nhiét do toi da
chung co6 thé chiu dung 1a 35°C dén 40°C. Co thé ly
giai nguyén nhan cua sy suy giam kha nang kiém
soat ndm bénh 1a do ndm Penicillium duwoc xtt ly trén
bé mit 14 nén bi ttc ché béi nhiét do cao tir anh sang
mat troi.

Biéi Chitng Drong

. o7 # ‘—m

PE-1 PE-2 Déi Chitng Am
Hinh 3. V&t bénh than thu trén 14 6t & thoi diém
8 NSKCB

Theo ghi nhan cta Papavizas (1985) [12], ndm
Trichoderma phan bé rong rai khép noi trong dat,
trén bé mat ré, vé cay muc... Am do quyét dinh dén
st song con clia ndm 7Trichoderma. Mat s6 bao ti
nam Trichoderma sé giam dang ké néu gap diéu kién
kho han kéo dai trong dat. Diéu nay ly giai cho hién
tuwong suy giam hiéu qua giam bénh & cac thoi diém
ghi nhan chi tiéu phia sau 1a do ndm 7richoderma
duoc xtr ly trén bé mat 14 nén chiu anh hudng boéi
nhiét do cao tir anh sang mat troi.

4. KET LUAN VA BE NGHI

Trong diéu kién phong thi nghiém, cac ching
nam 7richoderma TR-01, TR-02 va TR-03 thé hién
khac biét khong c6 y nghia vé mit thong ké. Tuy
nhién, ching ndm TR-02 lu6én cho hiéu suat doi

khang trung binh véi ndm Collefotrichum sp. cao
hon ching ndm TR-01 va TR-03 tai tit ca cac thoi
diém ghi nhan. Ching nidm Penicillium PE-01 cho
hieu suat d6i khang trung binh voi ndm
Colletotrichum cao nhat va thé hién khac biét & muc
y nghia 5% so v6i chiing ndim PE-02 va PE-03 & tat ca
cac thoi diém ghi nhan chi tiéu. Do d6 c6 thé danh
gia chiing ndm TR-02 va chiing ndm PE-01 c6 trién
vong tot nhat trong viec d6i khang véi ndm
Colletotrichum sp.

Trong diéu kién doéng rudng, ching nim
Trichoderma TR-2 luon thé hién két qua ty 1é va chi
s6 bénh trung binh, hiéu qua giam bénh trung binh
6n dinh va vuot troi hon so voi cac nghiém thirc xt ly
nam khéc so voi doi chimg & hau hét cac thoi diém
trong thi nghiém. Nén c6 thé danh gia nghiém thic
TR-2 1a c6 tiém nang nhat vé kha ning kiém soat
bénh than thu do ndm Colletotrichum sp. gay ra trén
la 6t. Chiing ndm 7richoderma TR-2 thé hién hiéu
qua doi khang tot voi nAm bénh, phat trién khuén lac
tot va cho hiéu qua giam bénh trén 14 6t twong duong
voi nghiém thite st dung thuéc héa hoc.

Tt két qua ctia cac thi nghiém trén, co thé dé
xuat st dung nam 7richoderma sp. nhu mot giai
phap sinh hoc trong viéc kiém soat niam
Colletotrichum sp.
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EFFICIENCY OF Trichoderma sp. AND Penicillium sp. TO PREVENT ANTHRACNOSE CAUSED BY
Colletotrichum sp. ON CAPSICUM

Luu Van Phuong®*, Le Thanh Toan'
1College of Agriculture, Can Tho University

Summary

The objective of the study was to evaluate the control effect of some fungal strains 7richoderma spp. and
Penicillium spp. against the fungus Colletotrichum sp. causing anthracnose on capsicum. The results of
evaluating the antagonistic effect of some strains of Zrichoderma spp. against the fungus Colletotrichum sp.
shows that the 7Zrichoderma TR-02 strain showed the highest average antagonistic performance (AAP)
against Collefotrichum sp. at 2, 3, 4 and 5 days after infection, respectively 37.4; 41.7%; 61.7%; 82.6%; the
average of the times recording with the highest index is 55.9%. However, all 3 of 7richoderma strains
showed no statistically significant differences with each other. Evaluation of the antagonistic effect of strains
of Penicillium spp. with the fungus Colletotrichum sp. showed that the Penicillium PE-01 strain showed the
highest AAP against Colletotrichum sp. at 2, 3, 4, and 5 days after infection, respectively 64.4%; 60%; 57.4%;
57.4%; the average of the times recording with the highest index is 59.8%. The PE-01 strain showed
significant difference at 5% with the PE-02 and PE-03 strains at all time points. Research results on control
ability in field conditions showed that the TR-2 treatment always showed the average disease rate, the
average disease index, the average disease reduction effect was stable and superior compared with the
treatments with other antagonistic fungi. Besides, the TR-2 treatment always showed no statistically
significant difference through Duncan’s test at 5% significance level with the positive control treatment at

most times in the experiment.

Keywords: Capsicum, Colletotrichum sp., Penicillium sp., Trichoderma sp.
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CON TRUNG CHICH HUT - VEC TO LAY TRUYEN BENH
TUA MUC HAI CAY QUE O VUNG NAM TRUNG BO

Nguyén Van Thanh!, Lé Van Binh!, Nguyén Manh Ha’,

Nguyén Vin Viét?, Nguyén Thi Minh Hing', Pao Ngoc Quang!, Nguyén Minh Chi!

TOM TAT

V6 cay Qué duoc xem 1a mot ngudn duoc lieu quy, dac biet 1a vo cta cay Qué duoc trong tai ving Nam
Trung bo cta Viet Nam. Cay Qué dang duoc quan tAm phat trién nham tao san phdm dic san cta tinh
Quang Nam va Quang Ngai nhung bénh tua muc dang gay hai phd bién trén rimg trong Qué. Nghién ciu
nay nham xac dinh véc to truyén bénh tua muc hai cay Qué thong qua viéc kiém tra su ton tai cia
phytoplasma bang phuong phap SEM. Két qua nghién ctru da ghi nhan ba loai Rep sap vay, Rép sap va Rep
sap bong la véc to truyén bénh tua muc qué. Dé quan ly hiéu qua bénh tua muc hai cay Qué & tinh Quang
Nam va Quang Ngii, can nghién cttu cac giai phap quan ly cac loai con trung 1a véc to truyén bénh tua muc

hai cay Qué viing Nam Trung bo.

Tir khoéa: Bénh tua murc, cdy Qué, con tring chich hit, rép sap, Tay Nam bo, véc to.

1. DAT VAN BE

Cay Qué da va dang mang lai gi4 tri kinh té cao
cho nguoi trong rimg, dién tich rimg trong Qué ngay
cang dugc mé rong, tuy nhién trong nhirng ndm gan
day mot so loai sau, bénh bat dau phat sinh gay hai
manh. Pac biét 1a bénh tua muc hai, ty 1é cay bi bénh
c6 thé chiém trén 50%, gay thiét hai lon vé kinh té.

Nghién ctru vé nguyén nhan chét hang loat rimg
trong Qué & Viét Nam, Tran Quang Tan (2004) [1]
da phat hién duoc 19 loai sau hai Qué, trong d6 c6 5
loai sau hai phd bién xuat hién & ca 3 tinh Yen Bai,
Thanh Héa va Quang Nam, d¢ 1a: Sau do an 1a Qué,
sau cudn 14, sau duc ngon, sau gam vo va sau rom. O
Yén Bai, Bo xit nau sam (Pseudodoniella chinensis)
duoc ghi nhan 1a sau hai chinh d6i véi rimg trong
Qué tir 5 dén 8 tudi.

Két qua diéu tra danh gia sau, bénh hai Qué cta
Vo Duy Loan (2014) [2] tai huyén Tra Béng, tinh
Quang Ngii da phat hién duoc 14 loai sau hai, 12 loai
bénh va 2 loai tuyén trung. Trong d6 c6 cac doi
tuong xuat hién phé bién, c6 khd nang gay anh
huodng rat lIon dén sinh trudng, phat trién, nang suat
va chat luong vo Qué 1a sau duc dot, bénh tua muc,
bénh than thu dot (kho dot non) va bénh dom la. Két
qua dang chu y trong nghién cttu la da xac dinh duoc
nguyén nhan gay bénh tua muc hai cay Qué tai

! Trung tdm Nghién ctru Bao vé€ ring, Vién Khoa hoc Lam
nghiép Viét Nam
2 Truong Dai hoc Nong Lam, Pai hoc Thai Nguyén

huyén Tra Bong 1a do phytoplasma va bénh duoc lay
lan qua con tring moi gioi 1a loai rép ong Aulacaspis
sp. Bénh phat sinh phat trién gay hai manh trong
diéu kién 4m do cao. Theo nghién ctru ctia Pao Ngoc
Quang va cs (2022) [3], nguyén nhan giy bénh tua
muc qué gay hai cay Qué tai Quang Nam va Quang
Ngii la do phytoplasma. Zaim va Samad (1995) ciing
cho thdy, nguyén nhan lay truyén phytoplasma cho
thuc vat 1a do cac loai con trung thudéc nhém chich
hut [4]. Trong nhitng nam vita qua, san xuat qué tai
tinh Quang Nam va Quang Ngéi gdp phai tré ngai 16n
do bénh tua muc gay suy gidm nang suat, chat luong
va giam thu nhap cho nguoi trong qué [3]. Chinh vi
vay, nghién cttu xac dinh nhom cén trung la véc to
lay truyén bénh tua muc hai cdy Qué tai ving Nam
Trung bo nham tim ra nhitng giai phap quan ly cac
loai con trung la véc to truyén bénh tua mua hai cay
Qué.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Cay Qué & huyen Tra Bong, tinh Quang Ngai va
huyén Nam Tra My, huyén Bac Tra My, tinh Quang
Nam.

Nhom con trung chich hut c¢6 kha nang lay
truyén bénh tua muc qué thu trén rimng trong Qué &
tinh Quang Ngii va Quang Nam.
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2.2. Phuong phap nghién cttu
2.2.1. Phuong phap diéu tra, thu mau

Tién hanh diéu tra, thu mau con trung chich hut
hai cay Qué & vuon wom va rimg trong qué bi bénh
tua muc qué ¢ huyéen Tra Bong, tinh Quang Ngai va
huyén Nam Tra My, huyén Bac Tra My, tinh Quang
Nam.

Cac mau con trung duoc xtt ly, lam mau va bao
quan tai Trung tam Nghién cttu Bao vé rimg, Vién
Khoa hoc Lam nghiép Viét Nam.

2.2.2. Phuong phap giam dinh tén khoa hoc

Mau cac loai con trung chich hut hai cay Qué &
vuon wom va rimg trong qué duoc chup anh trén
kinh hién vi soi néi Leica M165C, mo6 ta vé hinh thai
va doi chiéu voi cac khoa phan loai cia Ahmed
(1965) [5], Blackman va Eastop (2000) [6], Beshr
(2015) [7], Cho va cs (2020) [8], Kaiwa va cs (2010)
[9], Kuwana (1926) [10], Lo Verde va cs (2020) [11],
Mandanayake va cs (2014) [12], Unruh va Guilan
(2008) [13], Wang va Tong (2017) [14], Zheng
(1992) [15].

Nhitng mau con trung duoc xac dinh la véc to
lay truyén bénh tua muc hai cay Qué tiép tuc duoc
dinh danh bang phuong phap sinh hoc phan ttr.

223 Phuong phdp xdc dinh véc to ldy truyén
bénh tua muc hai cdy Qué

- T4ch chiét ADN tong sé

Tach chiét ADN téng s6 duoc thuc hién dua trén
phuong phiap CTAB (Cetyl trimethyl ammonium
bromide) ctia Saghai - Maroof va cs (1984) [16]. Tién
hanh kiém tra nong do6 va do tinh khiét caia gADN
thu duoc bang may quang phé (Nanodrop).

- Phurong phap PCR long

Phan tmg PCR vong 1 véi moi P1/P7 duoc tién
hanh voi cac thanh phan phan tng trong 25 pl
Chuong trinh gia nhiét ctia may PCR duoc thuc hién
v6i budc 1 & 95°C trong 5 phut, budce 2 1a 30 chu ky
v6i chu trinh nhiét 1a: 95°C trong 45 gidy, 55°C trong

45 giay va 72°C trong 2 phut, budc 3 & 72°C trong 5
phut va két thuc bang budc 4 & 10°C trong 10 phut.
Véi phan tng PCR 16ng, san ph4dn PCR dau tien duoc
pha loang 30 14n sau do ldy 2 ul 1am ADN khuon cho
vao hén hop phan tng PCR voi cdp mobi
R16F2n/R16R2. Thanh phan phéan tmg va diéu kién
nhiét do duoc thuc hién giong nhu phan tmg PCR
dau tién. 5 pl ctia san phdm PCR 16ng duoc dién di
bang 1% (w/v) agarose gel trong dung dich TAE1X.
Céc san phdm PCR long duwoc gidi trinh tu voi cap
méi R16F2n/R16R2. Trinh tu cac mau duoc so sanh
véi co s& dir lieu clia GenBank thong qua giao dién
tim kiém BLAST.

224. Kiém tra sw Iiy nhiém phytoplasma ciua
con trung thong qua gay nuoi trong long o

Stt dung cay Qué con 2 nam tudi sach bénh
(kiém tra su ton tai cia phytoplasma bang phuong
phap SEM) dé nudi con trung c6 phytoplasma va
kiém tra su lay truyén phytoplasma ctia con trung.
Mau con triung thu duoc ngoai hién truong duoc gay
nuoéi trong long ludi (kich thudc 80 x 60 x 60 cm),
moi 1ong ludéi dat 4 cay con 2 nam tudi sach bénh,
modi loai con tring nudi trong 3 long ludi (3 1an lap
lai). Sau thoi gian 2 thang nhitng cay con nay duoc
kiém tra lai su ton tai ctia phytoplasma dé khéang
dinh nhting loai con triing c6 phytoplasma c6 phai la
véc to lay truyén bénh tua muc hai cdy Qué hay
khong. Long doi chung khong c6 con trung. Cay con
trong long luoi duoc cham séc, tudi hang ngay.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan nhém cé6n trung chich hut hai
cay Qué

Tt két qua diéu tra, so sanh dac diém hinh thai
ctia cac loai con trung chich hut gay hai cay Qué,
thanh phan cac loai con trung chich hut gay hai cay
Qué & vuon wom va rung trong huyen Tra Bong,
tinh Quang Ngai va huyén Nam Tra My, huyén Bac
Tra My, tinh Quang Nam duoc trinh bay & bang 1,
hinh 1.

Bang 1. Thanh phan loai cén tring chich hat gay hai cay Qué

TT Ten Viéet Nam Tén khoa hoc
1 Rép sap vay Aulacaspis tubercularis (Newstead, 1906)
2 Rép sap Icerya aegyptiaca (Douglas, 1890)
3 Rép sap bong Icerya seychellarum (WestWood, 1855)
4 Rép muodi nau Toxoptera aurantii (Boyer de Fonscolombe, 1841)
5 Bo tri den cach vach trang Helionothrips lushanensis (Wang & Tong, 2017)
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6 Bo xit dai Leptocorisa acuta (Thunberg, 1783)
7 Bo xit mudi Helopeltis theivora (Waterhouse, 1886)
8 Bo xit ndu sam Pseudodoniella chinensis (Zheng, 1992)
9 Bo xit lung gu Cochlochila conchata (Matsumura, 1913)
10 Bo xit canh vang cham den Cantao ocellatus (Thunberg, 1784)
11 Bo xit canh vang hai dai den Poecilocoris latus (Dallas, 1848)
12 Bo xit nau xam Homoeocerus sp.

Bang 1 cho thdy, nhém con tring chich hit hai tinh Quang Nam thu duoc 12 loai, trong d6 c6 4 loai
cay Qué & vuon wom va rimg trong huyen Tra Bong, rép (Hinh 1.1-1.4), 1 loai bo tri (Hinh 1.5), 7 loai bo xit
tinh Quang Ngai va huyén Nam Tra My, Bac Tra My, (Hinh 1.6- 1.12).

—_
-
—

gl IR
Hinh 1. Thanh phan loai con tring chich hit gay hai cay Qué (1. Rép sdp vdy; 2. Rép sdp; 3. Rép sdp
bong; 4. Bo xit ndu sam; 5. Bo tri den cdch vach trang; 6. Bo xit dai; 7. Bo xit mudi;: 8. Bo xit ndu sam; 9. Bo xit
Iumng gu; 10. Bo xit canh vang cham den; 11. Bo xit canh vang hai dai den; 12. Bo xit nau x4m)
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3.2. Xac dinh cén trung 13 véc to lay truyén bénh
tua muc qué

Tién hanh tach chiét ADN téng so tit cac mau
con trung va thuc hién phan tmg PCR long voi cac
cap moi dac hiéu cta phytoplasma la P1/P7 -
R16F2n/R16R2. Sau phan tmg PCR dau tién véi cap
moi P1/P7, khong quan sat thay san phdm PCR cuta
cac mau. San phdm PCR dau tién tiép tuc duoc st
dung d@é lam khuon ADN trong phéan tmg PCR long
voi cdp moi R16F2n/R16R2. Trong s6 14 mau con

M 1 2 3 4 5 6

trung, c6 3 mau (2, 3, 4) c6 san pham PCR long voi
kich thuéc khoang 1.200 bp (Hinh 2), twong tmg voi
cac loai: 1. Rep sap vay (Aulacaspis tubercularis), 2.
Reép sap (Icerya aegyptiaca), 3. Rép sap bong (Icerya
seychellarum); mau 1 (nudc cat) va 9 mau con trung
con lai (5-13) khong c6 san phdm PCR long. Két qua
chi ra ring phytoplasma c6 mat trong 3 mau con
triing va cac loai con trung nay c6 kha ning la cac
véc to lay truyén phytoplasma titr cay chia bi bénh
sang ciy chu moi.

7 8 9

10 11 12 13

Hinh 2. Két qua phan tng PCR 16ng bang cap méi P1/P7- R16F2n/R16R2 d6i véi cac mau con tring.

M: DL2000 ADN marker; méau 1: Poi ching 4m (nudc cat); mau 2 - 13: cdc mau con trung

3.3. Gay nudi con triing 1a véc to lay truyén bénh
tua muc qué bing cay con 2 nam tudi

Sau khi tha vao 16ng, cac ca thé cta 3 loai con
trung chich hut (Rép sap vay, rép sap, rép sap bong)

Két qua chup anh cay con trong 16ng nuoi bang
ky thuat SEM sau 2 thang cho thdy tat ca cac cay con
trong long nudi c6 con trung chich hat c6 vach té
bao bi tén thuong va cac tiéu thé phytoplasma hinh
cau (Hinh 4a); mau thu tir cay khée (nhitng 16ng nuoi
doi ching) voi vach té bao nguyén ven va khong thay

Hinh 3. Nubi con tring trong 16ng heéi kiém tra lay truyén bénh tua muc qué

déu da tan cong vao than, cuong 14 hoac gan 1a (Hinh
3), tiép tuc sinh san va gay hai cay con trong cac long
lién tuc trong thoi gian 2 thang thi nghiém.

su ton tai cta cac tiéu thé phytoplasma (hinh 4b).
Dbéng thoi mot s6 cay con trong 16ng nudi con triung
bat dau xuat hién triéu chtng néi u than, cudéng la
hodc gan la. Két qua nay chimg minh 3 loai réep (Rép
sap vay, rép sap, rép sap bong) déu la véc to lay
truyén phytoplasma gay bénh tua muc hai cay Qué.
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bénh voi vich t€ bao bi ton

thurong va cdc tiéu thé phytoplasma hinh cau; b. méu thu tir ciy khde vor vich té bao nguyén ven

3.4. Két qua dinh danh cén trung chich hat 1a
véc to lay truyén bénh tua muc qué biang phuong
phap sinh hoc phan ti

Két qua so sanh cac chuéi ADN duoc voi ngan
hang NCBI thong qua giao dién tim kiém BLAST
nucleotide - nucleotide duoc trinh bay & bang 2.

Bang 2. Két qua dinh danh con triung chich hut 1 véc to lay truyén bénh tua muc qué
bang phuong phap sinh hoc phan ti

STT | Ky hiéu mau Ma s6 tréen NCBI bo tuong dong' (%) Tén khoa hoc
1 NTM1 CMUO081 28S 288/320 (90%) Icerya aegyptiaca
2 NTM2 UMEC-D5019A 28S 340/346 (98%) Aulacaspis tubercularis
3 NTM3 S3-663 28S 315/315 (100%) Icerya seychellarum

Ghi chu: 'Chiéu dai trinh tir nghién ciu (bp)/chiéu dai trinh tir so sanh (bp)

Dua trén dac diém hinh thai va két qua dinh
danh bang sinh hoc phén tit x4c dinh 3 loai con tring
chich hut - véc to lay truyén bénh tua muc qué &
Quang Nam va Quang Ngii la 3 loai rép: Aulacaspis
tubercularis, Icerya aegyptiaca, Icerya seychellarum.

3.5. Thao luan

Nghién ctu cia Pao Ngoc Quang va cs (2022)
[3] da xac dinh nguyén nhan gy bénh tua muc giy
hai cay Qué & tinh Quang Nam va Quang Ngai 1a do
phytoplasma. Trong nghién cttu nay da ghi nhan Rép
sap bong, Rep sap vay va Rép sap la véc to truyén
phytoplasma gay bénh tua muc gay hai cay Qué tai
cac dia phuong nay. Nghién cttu trudce day vé nguyén
nhan gay bénh tua muc hai cay Qué & Quang Ngai
ciing xac dinh do phytoplasma [2] nhung chua xac
dinh chinh xac duoc véc to truyén bénh.

Phytoplasmas gay ra cac triéu ching bénh dac
trung nhu vang 14, bién mau, chdi sé, coi coc, bién
dang, tao nhiéu choi nhé [2], [17]. Nguyén nhan lay
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lan bénh da duoc xac dinh do nhiéu nguyén nhan
nhu bénh chdi réong do phytoplasma trén cay San lay
lan do nhan giéng vo tinh tir nguén giéng nhiém
bénh [18]. Phytoplasma c6 thé duoc lay truyén thong
qua hoat dong nhan giong vo tinh hoac qua céac loai
con trung hut nhua cay [18], [19].

Viec kiém tra su lay lan ctia phytoplasma da st
dung kinh hién vi dién tt (SEM) dé mo ta cac cau
truc cta phytoplasma. Nghién ctru ctia Trinh Xuan
Hoat va cs (2012) [18] cang st dung kinh hién vi
dien tt (TEM) dé kiém tra su ton tai cda
phytoplasma trong cay. Khi phytoplasma da nhiém
vao cdy, chung sé c6 mat & toan bo cac bo phan cua
cay, lam cho cay bi roi loan sinh truedong, coi coc va c6
thé bi chét [19], [20].

Theo nghién ctru ctia Zaim va Samad (1995) [4],
bénh tua muc trén cay Sam An Do (Withania
somnijkra) 1ay lan rong thong qua viéc chiét ghép va
cac moi giodi truyén bénh nhu rép Myzus persicae va
rép Aphis craccivora. Mot nghién ctru da xac dinh tac
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nhan 1am lay lan phytoplasma gay bénh chdi rong
trén bon loai Khoai tay va co Alfalfa 1a hai loai rép
Neokolla hieroglyphica va Cuerna septentrionalis
[21].

4. KET LUAN VA KIEN NGHI
4.1. Két luan

biéu tra, thu mau va giam dinh duoc 12 loai con
trung chich hut gay hai cay Qué tai tinh Quang Nam
va Quang Ngai.

Xac dinh duoc 3 loai con trung thudc nhom
chich hut 1a véc to lay bénh tua muc qué, bao gom:
Rep sap vay Aulacaspis tubercularis Newstead,
1906), Rép sap Icerya aegyptiaca (Douglas, 1890) va
Reép sap bong Icerya seychellarum (WestWood,
1855).

Hién nay, bénh tua muc gay hai cay Qué tai tinh
Quang Nam va Quang Ngai rat nghiém trong, trong
d6 moét trong nhitng nguyén nhan lam lay lan da
duoc xac dinh do 3 loai Rép sap bong, Rép sap vay va
Reép sap, chung lam véc to truyén bénh cho cay ca &
giai doan vueon wom va rimg trong.

4.2. Kién nghi

Can tiép tuc hoan thién cac giai phap quan ly
hiéu qua bénh tua muc thong qua viéc phong trir cac
loai con trung 1a véc to truyén bénh dé gép phan bao
ton va phat trién thanh cong cay Qué & viing Nam
Trung bo.
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SUCKING INSECTS - THE TRANSMISSION VECTOR OF WITCHES-BROOM DISEASE
IN Cinnamomum cassiaIN SOUTH - CENTRAL VIETNAM

Nguyen Van Thanh, Le Van Binh, Nguyen Manh Ha,
Nguyen Van Viet, Nguyen Thi Minh Hang, Dao Ngoc Quang, Nguyen Minh Chi
Summary

The bark of Cinnamomum cassia is a valuable source of medicinal herbs in the South -Central region of
Vietnam and specialty products are being developed Quang Nam and Quang Ngai provinces. However, the
widespread occurrence of witches’- broom disease is affecting productivity of this tree. This study aims to
determine the vector of transmission of witches’- broom disease by checking the presence of phytoplasma
in sap - sucking insects by scanning electron microscopy. Microscopy revealed phytoplasma in Aulacaspis
tubercularis (mango scale, Hemiptera: Diaspididae), Icerya aegyptiaca (breadfruit mealy bug, Hemiptera:
Monophlebidae) and Icerya seychellarum (Seychelles scale, Hemiptera: Margarodidae). It is concluded
that these hemipterans are vectors of transmission of phytoplasma in Cinnamomum cassia in Quang Nam
and Quang Ngai provinces. In order to effectively manage the witches- broom disease in cinnamon in
Quang Nam and Quang Ngai provinces, it is necessary to study effective management solutions for the

these sap - sucking hemipterans in Vietnam.

Keywords: Cinnamomum cassia, sucking insect, mealybugs, South - Central region, vector, witches’ broom

disease.
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GIA TRI DINH DUONG CUA AU TRUNG NGAI SAP LON
Galleria mellonella (LEPIDOPTERA: PYRALIDAE)
Nguyén Thanh Manh®*, Nguyén Thj Ta Anh!, Nguyén Thi Hanh!,

TOM TAT

Truong Xuin Lam?!, Ha Ngoc Linh?,
Pham Huy Phong!, Nguyén Quang Cuong!

Ngai sap lon (Galleria mellonella), thuong duoc st dung trong nghién ctu thitc an cho dong vat nuéi lam
canh hodc 1a vat cha cho céc loai ong ky sinh trong ddu tranh sinh hoc. Nghién cttu nay chi ra gia tri dinh
duong cda 4u tring ngai sap 16n nuoi bing thitc dn nhan tao. Két qua nghién cttu cho thdy ty 1é protein 1a
43,12% va lipit 1a 44,24%. Trong d6, protein bao gom 15 loai axit amin, v6i 7 loai axit amin thiét yéu, 4 loai axit
amin thiét yéu c6 diéu kién va 4 loai axit amin khong thiét yéu. Lipit bao gom 7 loai axit béo voi 4 loai axit
béo khong bao hoa gdc omega rat can thiét cho co thé va 3 axit béo bao hoa. Bén canh d6, bot kho 4u tring
ngai sap 16n con chita 7 loai chat khoang nhu: Mg, Cu, Zn, Fe, Ca, Pb va Cd. Dac biét, mot so chat khoang
¢6 ham luong cao la: Mg (863,93 mg/kg), Ca (870,18 mg/kg), Zn (152,81 mg/kg) va Fe (63,08 mg/kg).
biéu nay chung té bot kho ngai sap lon co gia tri dinh duong cao, giau protein, chit béo va cac chat vi

luong, dap tng nhu cau dinh dudong cta co thé sinh vat.

Tir khoa: Axit amin, axit béo, chat vi rong con trung dn duoc, Galleria mellonella, ng4i sap lon.

1. BAT VAN BE

Con trung thudc nganh dong vat khong xuong
song, 1a nhom dong vat da dang nhat trén thé gioi
[1]. Chung gitt vai tro quan trong trong hé sinh thai
va hoat dong san xuat cua con nguoi [2]. Trén thuc
té, con trung bi tieu diét va an thit boi nhiéu loai
dong thyc vat khac nhau. Tuy nhién thuat ngit “con
trung an duwoc” dung dé chi mot s6 loai con trung
nhu sau gao, dé, duong dtra, kién, chau chau... duoc
tiéu thu boi con nguoi. Duéi géc nhin dinh dudng
hoc, con trung an duoc chita nhiéu protein, chat béo,
khoang chat, vitamin va chat so, do dd, con trung an
duoc co6 thé coi nhu mot loai thuc phdm dinh duong
cao [3;4].

Trong nhimg nim gan day, nhu cau vé mot
nguon protein thay thé trong nganh chin nu6i, nuoi
tréng thay san dang vo cung cip bach, nhat 1a trong
diéu kién hién nay khi gia thanh bot ca ting cao va
dan khan hiém. Bot protein tir con trung rat cé thé 1a
mot ngudn thay thé hoan hdo nho vao chat luong
protein cao, co tinh bén vitng, gia thanh ré [5]. Mot
vai nghién ctru con chi ra rang bot protein c6 ngudn
goc tir con trung cé thé thay thé bot protein c6 ngudn
goc tir dau twong va ca, gidm chi phi mua protein

! Vién Sinh thai va Tai nguyén sinh vat, Vién Han lam
Khoa hoc va Cong nghé Viét Nam
"Email: petitvent37@gmail.com

dong vat, gidm mat an toan thuc phim, c6 loi cho
moi treong, dap ung nhu cau protein ngay cang ting
trén toan cau [6].

Ngai sap lon Galleria mellonella thuéc ho
Pyralidae, phan bo trén toan thé gioi. Tuy 1a mot loai
gay hai cho nén cong nghiép nu6i ong 1dy mat nhung
thanh phan dinh duong trong co thé au trung ngai
sap lon rat phong phu vé protein, lipit cting nhu cac
loai vitamin va khoang chat [7]. So sanh thanh phan
dinh duong ctia ngai sap 16n d6i voi mot s6 doi tuong
con trung khac nhu tam dau, sau quy, cao cao, chau
chéu... thi ngai sap 16n thé hién duoc su vuot troi.
biéu nay chimg té rang ngai sap 16n hoan toan cé thé
tré thanh mot nguén nguyén liéu quan trong trong
chin nuoi.

2. PHUONG PHAP NGHIEN CUU

2.1. Nhan nuéi ngai sap lon bing thitc 4n nhan
tao

2.1.1. Thanh phan thuc 4n nhan tao nuoi ngai sap
lon Galleria mellonella

Ngai sap lon sinh trueong va phat trién trong cac
cau ong, chung dung sap ong, mat ong nhu la nguén
dinh duong chinh. Loi dung dac diém nay, da st
dung sap ong va mat ong nhu la thanh phan chinh dé
phoéi tron thic an nhan tao nuodi ngai sap 16n trong
phong thi nghiém. Bén canh d6, trong thanh phan
thitc an con c6 thém bot ngo, bot gao, cao ndm men,
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multivitamin... nham bd sung vé mit dinh duong
cting nhu tiét kiém chi phi. Thach agar agar giup
dinh hinh thttc an. Cac thanh phan khac nhue khang
sinh (streptomycin), axit ascobic, axit sorbic,
Hydroxyl Methyl Benzoat... sé giup bao quan thiic
an, tranh su xam hai ctia mot s6 loai nAm moc trong
phong thi nghiém.

Bang 1 1a thanh phan cac chat dé nau 1 kg thuc
an nhan tao, trong dé bot dau tuong va bot ngoé déu
duoc sdy ¢ 90°C trong 3 gid d€ loai bo cac mam bénh
ciing nhu méi mot.

Bang 1. Thanh phan thttc an nhan tao nuoi ngai sap
lon Galleria mellonella

STT Thanh phan Khoi luong
1 | Botngo 120 g
2 | Bot dau tuong 40g
3 | Cao nim men 6g
4 | Sap ong 40¢g
5 | Matong 100 ml
6 | Glycerin 10 ml
7 | Khang sinh 1vién

(streptomycin)
8 | Axit ascobic 2,6 g
9 | Hydroxyl Methyl Benzoat 2
10 | Multivitamin 1vién
11 | Axit sorbic lg
12 | Thach Agar agar 12 ¢
13 | Nudc 700 ml
14 | Formaldehit 1ml

2.1.2. Cic budc phoi ché thirc an nhan tao nuoi
ngdi sap lon Galleria mellonella

- Buéc 1: tron déu bot ngo, bot dau teong, cao
niam men, sap ong, mat ong, glycerine, nudc cit, nau
chin (hoén hop A).

- Bu6c 2: dun nong dé hoa tan hon hop gom:
nudc cat, axit ascorbic, axit sorbic, hydroxyl methyl
benzoat (hon hop B).

- Buoc 3: dun nong dé hoa tan hon hop gom:
nuoc cat va thach agar agar (hon hop C).

- Buoc 4: cho hon hop A, hon hop B, hon hop C
vao chung mot noi va khudy déu. Thém vao formol,
streptomycin, multivitamin. Pun s6i lai mot lan nita
roi tat lra.

- Buéc 5: d6 thic an nhan tao da phoi ché & trén
ra khay, dé nguéi va bdo quan & trong ta dinh 6n &
4°C.

2.1.3. Nhian nudi ngai sdp lon Galleria mellonella
trong phong thi nghiém

Nguén giong: ngai sap 16n duoc thu thap tai cac
co sO nudi ong mat & tat ca cac giai doan phat trién:
tring, au trung, nhong va truong thanh.

Dung cu nuéi sau: cac hop nhua hinh chit nhat
¢6 kich thudc 20 cm x 40 cm x 20 cm c6 nap da duoc
khoét va thay thé bang cac tdm luéi mat nhé. Lo
nhua c6 duong kinh 10 cm, cao 12 cm, bit nap bang
vai, panh mém, bong tham nudc, dung dich mat ong
10%.

bay 1a thi nghiém phan tich thanh phan dinh
duong ctia ngai sap 16n nuoi bang thirc dn nhan tao
trong diéu kién phong thi nghiém nén khong gioi
han vé so luong cac cap trudng thanh, so luong trimg
hay s6 luong 4u triung ngai sap 16n.

Trudéng thanh ngai sap 16n duoc ghép cap va cho
vao trong cac lo nhua (moéi lo 10 cap, day la mat do
phu hop dé ching giao phéi va dé tring) c6 nap duc
16 hodc bit bang ndp vai. Con cai c6 thé dé tring
ngay sau khi giao phoi. Mot manh vai den c6 duong
kinh tuong duong v6i day lo duoc dat duoi day dé
con céi dé trimg trong diéu kién phong thi nghiém
(25-27°C, do am 45-65%). Trong moi lo déu co bong
tdm dung dich mat ong 10%. Kiém tra va thu tring
hang ngay.

Ngai sap 16n c6 tap tinh hoat dong chi1 yéu vao
ban dém, do d6 tring sé dugc thu 1 lan/ngay vao
buéi sang. Trimg thu duoc sé duoc cho vao cac hop
nhua chir nhat theo doi cho dén khi trimg né (sau 3-5
ngay) trong diéu kién phong thi nghiém. Khi tring
né, thém thtc an nhan tao vao. Au trung sau khi nd
tuy 6 kich thuéc kha nhé bé nhimg van c6 thé nhin
thdy duoc biang mét thuong. Au trung di chuyén rat
nhanh dé tim ngudn thic an. Giai doan 4au trung
thuong kéo dai khoang 20-22 ngay trudc khi kéo kén
dé hoa nhong. Pay ciing chinh 12 thoi diém 4au tring
dat kich thudc to nhat trung binh mdi 4u tring nang
170 dén 180 mg.

Khi 4u trung dat kich thuoc to nhat sé duoc chia
lam hai phan. Mot phan lon (90% téng s6 au trung
thu duoc trong mot dot nuoi) thu lai va tién hanh hap
bang hoi nuéc sau d6 dem sdy kho, sau d6 nghién
min thanh bot. Mot phan nhé (10% téng s6 4u trung
thu duoc trong mot dot nuoi) 4u triing nudi ti€p dén
khi thanh con truéng thanh dé lam giong.
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2.2. Phan tich thanh phan protein, lipit va kim
loai c6 trong 4u trung ngai sap 16n nuéi bang thirc an
nhan tao

Ham luong protein, lipit toan phan, cac nguyén
to vi luong, dinh luong cac axit amin, axit béo co
trong 4u trung ngai sap lon nudi bang thitc 4n nhan
tao trong phong thi nghiém theo Tiéu chuin
ISO/FDIS5590: 1998 (CHLB Dtic) tai Trung tam
Phan tich va Giam dinh thuc phdm Qudc gia, Vién
Cong nghiép Thuc pham.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan dinh duong cia 4u triing ngai
sap 16n Galleria mellonella nu6i bang thic in nhin
tao

Thanh phan dinh duong (protein, lipit, vitamin,
chat khoang...) cta con trung an duoc nhu dé, sau
bot, bo canh cing tuwong dong véi thanh phan dinh
duong ctia dong vat duoc dung lam thic an truyén
thong [8]. Tuy nhién, ciing nhu cac loai dong vat
khéc, thanh phan cac chat nay sé thay déi tuy theo
loai, gioi tinh, giai doan phat trién, ché do dinh
dudng, moi treong sinh song, ciing nhu phuong phap
do luong [9; 10; 111].

Két qua nghién ctru chi ra rang, bot kho 4u trung
ngai sap 16n duoc nuodi biang cong thiee thic an nhan
tao cé ty 1é protein va lipit twong tng 1a: 43,13% va
44,24%, phan con lai 1a cac kim loai va cac chat khac.
Ty 1é nay & bot kho au trung ngai sap 16n dugc nuodi
bang thtrc an tu nhién twong tmg 1a 36,63% va 52,75%
[12] va & bot kho sau chit - mot loai con trung duogc
coi la “déng trung ha thdo nam” - twong tng la
30,83%, ty le lipit 1a 31,0% [13].

Qua d6 nhan thdy, au trung ngai sap 16n duoc
nuodi bang thtrc 4n nhén tao c6 ty 1é protein va lipit
nam & muc cao va thanh phan thic dn nhan tao hoan
toan phu hop dé c6 thé nhan nuoi ngai sap 1on, tao ra
mot nguon cung cap protein con tring chat luong.

Bang 2. Thanh phan dinh dudng cfia 4u triing ngai
sap 16n Galleria mellonella nudi bang thitc dn nhan
tao (dua trén khéi lugng kho)

Thanh phéan (g/100 g mau) | Ty le (%)
Protein 43,13
Lipit 44,24

3.2. Thanh phan axit amin c6 trong 4u trung ngai
sap 16n Galleria mellonella nudi bang thic in nhin
tao

Két qua phan tich thanh phan axit amin trong
bot kho 4u tring ngai sap lon nuodi bang thirc an
nhan tao duwoc trinh bay trong bang 3. Qua d6 nhan
thdy, trong 15 loai axit amin c6 trong bot kho au
tring ngai sap 1on c6 dén 7 loai axit amin thiét yéu
la: histidine, isoleucine, leucine, lysine, methionine,
phenylalanine va valine va 4 loai axit amin thiét yéu
co diéu kién la: arginine, glycine, proline va tyrosine.
bac biét, trong bot kho 4u trung ngai sap 16n nuodi
bang thttc an nhan tao con c6 2 loai axit amin can
thiét doi voi co thé tré em 1a Arginine (2103,07
mg/100 g khéi luong kho) va Histidine (2518,18
mg/100 g khoi luong kho). Day 1a nhitng axit amin
¢6 kha nang giap cho hé mién dich cta tré hoat dong
mot cach hiéu qua. Viec thiéu hut cac axit amin nay
sé lam tré biéng an, cham lon va dé mac bénh hon.

Khi so sanh véi két qua nghién ctu ctia Finke
(7) vé thanh phan axit amin c6 trong 4u trung ngai
sap lon, thanh phan axit amin c6 trong bot kho au
tring ngai sap 16n nuoi bang thitrc an nhan tao khong
c6 moOt s6 axit amin nhu: Cystine, Threonine,
Tryptophan, Taurine, Amonia va
Methionine+Cystine. Nhu da ndéi ¢ trén, thanh phan
axit amin c6 thé thay doi tiy theo ché do dinh duong
va diéu nay khong anh huong nhiéu t6i gia tri dinh
duong ctia bot kho 4u triing ngai sap 16n. Bot kho au
trung ngai sap van chita nhiéu axit amin thiét yéu voi
ham luwong cao, dap ing duoc nhu cau cua co thé
sinh vat.

Bang 3. Thanh phan axit amin c6 trong 4u tring ngai sap 16n Galleria mellonella
nudi bing thitc 4n nhan tao (dua trén khdi luong kho)

STT Axit amin Don vi tinh Két qua Ghi chu
1 Valine mg/100 g 2344 47 Axit amin thiét yéu
2 Methionine mg/100 g 465,55
3 Histidine mg/100 g 2518,18
4 Lysine mg/100 g 2591,40
5 Isoleucine mg/100 g 1222,73
6 Phenylalanine mg/100 g 1406,64
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7 Leucine mg/100 g 2887,08

8 Acid Aspartic mg/100 g 4486,57 Axit amin khong thiét yéu
9 Alanine mg/100 g 3338,44

10 Serine mg/100 g 2496,49

11 Acid glutamic mg/100 g 4836,91

12 | Glycine mg/100 g 384,35 Axit amin thiét yéu c6 diéu
13 | Arginine mg/100 g 2103,07 kién

14 | Proline mg/100 g 1306,48

15 | Tyrosine mg/100 g 3220,80

3.3. Thanh phén axit béo c6 trong 4u triing ngai
sap 16n Galleria mellonella nudi bing thic dn nhan
tao

Chat béo c6 vai tro quan trong d6i véi con nguoi
noi rieng va cac sinh vat song néi chung. Chang 1a
thanh phén c4u tao ctia cac té bao, mo dém, la dung
mo6i hoa tan vitamin giup co thé dé dang hap thuy,
cung cap nuodc nodi sinh cho co thé, du trit va cung
cap nang luong cho co thé 16n hon nhiéu so véi nang
luong ma protein cung cap [14].

Bang 4. Thanh phan axit béo trong 4u tring ngai sap
16n Galleria mellonella nuoi bang thirc in nhan tao

(dvra trén khai lwong kho)
STT Axit béo bonvi | Két | Ghichu
tinh | qua
1 |Axit Palmitoleic % 0,81 | Axitbéo
2 | Axit Linoleic % 6,23 |khong bao
3 | Axit Elaidic % 0,06 hoa
4 | Axit Oleic % 16,01
5 | Axit Myristic % 0,12 | Axitbéo
6 |Axit Pamitinic % 16,03 | bao hoa
7 | Axit Stearic % 1,37

Két qua nghién ctru thanh phan axit béo trong
bot kho 4u trung ngai sap lon nuéi bang thirc an
nhan tao duogc trinh bay trong bang 4. Trong d6, bot
kho 4u tring ngai sap 16n rat giau cac axit béo khong
bao hoa nhu axit palmitoleic, axit linoleic, axit elaidic
va axit oleic. Pay la nhting axit béo thudéc nhoém
omega, lanh manh cho co thé. Cac axit béo nay giup
giam nguy co xo vira dong mach va han ché ty le
bénh tim mach [15]. Bén canh d6, mot ché do an
giau chat béo khong bao hoa dic biét co loi cho strc
khoe va sy phat trién ctia tré em. Do d6 viéc bd sung
cac axit béo khong bao hoa la can thiét.

Khi so sanh véi két qua nghién cttu ctia Finke
(2002) [7] vé thanh phan axit béo ctia ngai sap 16n,
thanh phan axit béo trong 4u triing ngai sap lon nuoi
bang thitc an nhan tao khong c6 mot s axit béo nhur:

Lauric, Pentadecanoic, Heptadecanoic, Linolenic va
Arachidic. Nguoc lai, trong 4u trung ngai sap 16n
nuodi bang thic an nhan tao c6 chta axit béo khong
bio hoa don Elaidic. Pay la mot axit béo hitu ich
trong viéc ting hoat dong cua protein truyén
cholesterylester trong huyét twong. Hop chat nay rat
quan trong trong viéc giam cholesterol HDL [16].

3.4. Thanh phan cic nguyén t6 vi leong c6 trong
4u trung ngai sap 16n Galleria mellonella nudi bing
thic dn nhan tao

Céc nguyén t6 vi luong c6 vai tro quan trong doi
voi su song nhu: tham gia cdu tao clia cac enzim,
vitamin, hoocmon, diéu tiét qua trinh trao déi chat
trong toan bo hoat dong song ctia co thé [17; 18]. Do
co thé khong thé tur san xuat ra phan lon cac nguyén
t6 vi luong ma phai thu nap qua thuc pham.

Két qua nghién cttu mot sé6 nguyén t6 vi luong
trong bot kho au trung ngai sap 16n nuoi bang thic
an nhan tao dugc trinh bay trong bang 5. Nhin
chung, bot kho au trung ngai sap lon chira nhiéu
nguyeén t6 vi luong c6 ham luong cao. Ngoai ra, két
qua phan tich khong tim ra sy c6 mit ciia asen va
thtty ngan, con ham luong cta chi va cadimi rat thap,
tuong ung la 0,102 mg/kg va 0,201 mg/kg. Trong
cac nguyen to vi luong nay, ngoai nhitng nguyén to
co ban nhu canxi can thiét cho qua trinh tao xuong,
sat can thiét cho qua trinh tao mau thi dang chu y la
magié (863,93 mg/kg) va kem (152 mg/kg). Ham
luong magié cao gitup co thé xay dung cac té bao
xuong moi, tang mat dé6 khoang xuwong, lam giam ty
lé gay xuwong do loing xuwong. Magié con cé vai tro
kiém soat insulin trong co thé, giup diéu chinh lwong
duong trong mau ciing nhu nhiéu tac dung to 16m
khéc doi voi he than kinh va tim mach [19]. Kem co
nhiéu chic nang sinh hoc quan trong, 1a thanh phan
thiét yéu ctia cachonhydrat va nhiéu enzym can thiét
trong chuyén hoéa protein va lipit [20].
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Ham luong mot s6 nguyeén to vi luong nhu Mg,
Zn, Fe, Ca c6 trong bot kho 4u trung ngai sap 16n
nuodi bang thtc an nhan tao trong phong thi nghiem
lan lwot la 863,93 mg/kg, 152,81 mg/kg; 63,08
mg/kg, 870,18 mg/kg, cao vuot troi so voi két qua
nghién ctu cua Finke (2002) [7], ham luong Mg, Zn,
Fe, Ca tuong tmg lan luot la: 316 mg/kg, 25,4 mg/kg,
20,9 mg/kg va 243 mg/kg. Diéu nay chung t6 thanh
phan thic an nhan tao phi hop véi viéc nhan nuoi au
trung ngai sap lon, cho thanh phdm 1a bot kho au
trung ngai sap lon co gia tri dinh dudng cao.
Bang 5. Thanh phan cac nguyén t8 vi liwong trong du
triing ngai sap 16n Galleria mellonella nudi bang thiec

4n nhan tao (dua trén khéi luong kho)

STT| Nguyen to vi luong | Ponvi | Kétqua
1 Mg - magié mg/kg | 863,93
2 Cu - déng mg/kg 6,51
3 Zn - kém mg/kg | 152,81
4 Fe - st mg/kg | 63,08
5 Ca - canxi mg/kg | 870,18
6 Pb - chi mg/kg | 0,102
7 Cd - cadimi mg/kg 0,201
8 As - asen mg/kg | Khong

phat hién
9 Hg - thiy ngan mg/kg | Khong
phat hién

4. KET LUAN

Bot kho 4u trung ngai sap lon nuoi bang thic an
nhan tao c6 chua 43,13% protein va 44,24% lipit.
Trong thanh phan protein c6 15/22 loai axit amin,
trong d6 c6 7 axit amin thiét yéu. Trong thanh phan
lipit c6 7 loai axit béo voi 4 loai axit béo khong bao
hoa thuoc nhom omega. Dong thoi con c6 nhiéu
nguyén t6 vi luong quan trong dic biet 1a kém,
magié, canxi va sat. Do d6 bot kho tir 4u triing ngai
sap 1on co6 gia tri dinh duong cao, dap ing dugc nhu
cau dinh duong ctia co thé sinh vat.

Bot kho au trung ngai sap lon 1a mot nguodn
protein thay thé voi chat luong tot, gia thanh canh
tranh hon rat nhiéu so voi bot ca. Tao diéu kién
thuan loi cho nguoi nuoéi trong thiy san, nguoi chan
nuoi gia suc, gia cam cé thé tiép can duwoc nguodn
thuc an chan nudi va bén vimng.

LOI CAM ON

Bai bdo ndy duoc swr ho tro va Ia mot phan két
qud nghién cuu cua dé tai “Nghién ciu ky thuat nhan
nudi ngdi sap lon Galleria mellonella (Lepidotera:

Pyralidae) trong phong thi nghiém” (ma so: IEBR
PT.4:22).
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NUTRITIONAL VALUE OF GREATER WAX MOTH LARVAE
Galleria mellonella LEPIDOPTERA: PYRALIDAE)
Nguyen Thanh Manh?, Nguyen Thi Tu Anh?, Nguyen Thi Hanh!,

Truong Xuan Lam?, Ha Ngoc Linh?,
Pham Huy Phong?, Nguyen Quang Cuong!
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Summary

The greater wax moth (Galleria mellonella), often known as the honey comb moth is frequently used in
scientific studies as a source of pet food or host for biological control agents. This research demonstrates
the nutritional benefit of the greater wax moth larvae rearing on artificial diet. Based on dry matter, the
larvae of greater wax moth is an excellent source of nutritional in term of protein and fat, and it has been
found to be a rich source of minerals. The study revealed the proportion of protein is 43.12% and lipid is
44.24%. Protein is composed of 15 amino acids with 7 essential amino acids, 4 conditionally essential amino
acids and 4 non-essential amino acids. Lipid is composed of 7 fatty acids with 4 unsaturated fatty acids and 3
saturated fatty acids. The larvae of greater wax moth provided 7 minerals: Mg, Cu, Zn, Fe, Ca, Pb and Cd.
Especially, it is high in Mg (863.93 mg/kg), Ca (870.18 mg/kg), Zn (152.81 mg/kg) and Fe (63.08 mg/kg).
The greater wax moth could undoubtedly provide a good diet.
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NGHIEN CUU BDIEU KIEN TIEN XU LY VA CHIET TACH
COLLAGEN TU HON HOP DA VA VAY CA LOC
[Channa striata) BANG ACETIC ACID

Truong Thi Mong Thu®?*, Tran Thanh Trac?, Lé Thi Minh Thay?®

TOM TAT

Nghién cttu diéu kién tién xi ly va chiét tach collagen tir hon hop da va vay ca loc bang acetic acid duoc
thuc hién nham san xuét collagen dat chat luong tot. Két qué cho thdy, da c4 16c duoc xit ly bang dung dich
NaOH 0,1 M trong 6 gi¢ cho hiéu qua loai protein phi collagen t6t nhat, ham luong protein tho con lai 24,5%.
Hén hop da va vay ca 16c duoc chiét tach collagen bang 0,6 M acetic acid cho hiéu sudt thu héi collagen dat
2,090%, mau sic sang véi gia tri L* 1a 81,4. Co dinh néng do 0,6 M acetic acid, ngdm hdn hop da va vay ca
loc trong 3 ngay cho hiéu suat thu hoi collagen cao nhat, dat 3,180% va gia tri L* dat 83,6. Collagen tir hon
hop da va vay ca loc hoa tan cuc dai & pH 2 va néng do NaCl tir 0,2 - 0,4 M. Dya vao phé FTIR cho thdy mai
lien hé chat cheé gitta s6 budc song trong ving amide I va viing amide III, dic biét 1a sy 6n dinh ctia ciu tric
xo0an ba, cho thay collagen c6 day di nhom chitc niang ctia collagen loai I. Him lugng imino acid chiém
22,6% nén collagen c6 nhiét do bién tinh len dén 35,78°C. Tir cac két qua trén cho thdy, co thé tan dung
ngudn phu pham da va vay tir qua trinh ché bién ca loc lam ngudn nguyeén liéu dé san xuat collagen, vira gia

ting gia tri nguén nguyeén liéu va gidp gidm 6 nhiém moi trudng do phu phdm c4 thai ra.

T khoa: Collagen, da va vdy cd Ioc, acetic acid, phd FTIR, tién xir ly.

1. BAT VAN BE

Ca 16c (Channa striata) 1a loai ca nudc ngot co
chat lwong thit ngon va gia tri dinh duong cao nén
duwoc nguoi tiéu dung wa chuong [1]. Do d6, san
pham ché bién tir ca 16c ciing ngay cang phat trién
nhu kho, mam, cha bong. Tuy nhién, trong qua trinh
ché bién ca sé c6 mot luong phu phdm loai ra gom
dau, xuong, da, vay, vay, ndi tang. Trong d6 da va vay
ca chiém khoang 17 - 20%, day 1a nguon nguyén liéu
doi dao dé nghién ctru va san xuat collagen [2].

Nguén nguyén lieu san xuat collagen chu yéu tir
xuwong bo va da heo. Tuy nhién, nhiing lo ngai lién
quan dén bo va lon nhuw nguy co truyén bénh, tin
nguong ton gido da anh hudng phan nao dén viéc san
xuat collagen c6 nguédn goc tir dong vat co vi. Chinh
vi thé can tim nguén nguyén lieu dé san xuat
collagen an toan va nguy co truyén bénh thép, trong
d6 phu pham tir qua trinh ché bién thuy san co thé
dap tng nhing diéu nay, dién hinh 1a da va vay ca
[2].

'Nghién ctru sinh nganh Céng nghé Thyc pham khoa 2020,
Truong Dai hoc Can Tho

? Truong Nong nghiép, Truong Pai hoc Can Tho

3 Khoa Thuy san, Truong Pai hoc Can Tho

"Email: ttmthu@ctu.edu.vn

Dé co thé chiét duoc collagen thanh phidm c6
chat luong cao phu thuoc vao rat nhiéu yéu to, trong
do6 c6 budce tién xtr Iy nhu loai protein phi collagen.
Nguyén Cong Binh va Tran Phuong Kiéu (2019) [3]
da nghién ctu tmg dung NaOH dé khir protein phi
collagen tir da ca ngu vay vang. Hon ntta, cong doan
quyét dinh dén chat luong collagen 1a cong doan tach
chiét, Duan va cs (2009) [4] da nghién ctu st dung
acetic acid dé chiét tach collagen tir da, vay va xuong
ca chép. Truong Thi Mong Thu va cs (2021) [5] ciing
da nghién ctru chiét tach collagen tir da ca loc bang
pepsin. Tuy nhién, trong qua trinh ché bién ca loc thi
mot lwong 16n vay ca duoc loai ra va chua c6 huéng
tan dung nguon phu pham nay. Vi thé, “Nghién ciu
diéu kién tién xur Iy va chiét tich collagen tir hon hop
da va vdy c4 Ioc (Channa striata) bang acetic acid”da
duoc thuc hién nham tim duoc nong do va thoi gian
xtt Iy da c4 16c trong NaOH; tim duoc nong do va thoi
gian ngam acetic acid dé chiét tach collagen tir hon
hop da va vay c4 loc dat chat luong t6t va hiéu suat
thu hoi collagen cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chuén bi mau

Da va vay ca loc thu mua tai co s& kho ca loc 7
Chop (huyén Thoai son, tinh An Giang). Ca loc
(Channa striata) c6 khoi luong 700 - 800 g/con duoc
co s kho 7 Chop mua tai cac ao nudi ¢ tinh An
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Giang trong viing duoc kiém soat vé khang sinh, kim
loai, héa chat theo Quyét dinh s6 53/2009/QDb-
UBND tinh An Giang. Tai co s&, da va vay ca léc
duoc thu trong qua trinh ché bién cac san phdm kho
nguyeén con, thit ca 16c cat soi 1am kho. Da va vay ca
loc duwoc lam doéng & -20 + 2°C tai co s& va dong
thung chuyén vé Truong Dai hoc Can Tho khong
qua 6 gio. Da ca duoc loai thit, mo va vay con sét lai,
rita sach, phoi rao, cat nhé voi kich thuéc 2 x 1 cm.
Vay duoc rita sach, phoi rdo. Da va vay ca l6c sau xix
ly bao quan dong nhiét do -20 + 2°C cho dén khi tién
hanh thi nghiém.

2.2. Phuong phap nghién ciru

2.2.1. Thi nghiém 1: Khdo sit dnh huong cua
nong do va thoi gian ngam NaOH dén kha niang khir
protein phi collagen tir da ca loc

Tién hanh thi nghiém: da cé 16c duoc xit ly nhu
muc 2.1, dugc ngdm quay trong dung dich NaOH véi
3 mttc nong do lan luot 1a 0,06; 0,10 va 0,14 M va 3
moc thoi gian 1an luot 14 4, 6 va 8 gio. Cac thong s6
c6 dinh trong qua trinh ngam quay dugc mo ta boi
Thuy va cs (2014) [6] & nhiét do 0 - 4°C, tién hanh
khudy tron 30 phut/lan, ty 1é da ca: dung dich NaOH
(w/v) 1a 1: 8. Sau do, da ca duoc rira bang nudc cho
dén khi dat pH trung tinh, phoi rdo. Khéi luong mau
la 50 g/mau.

Chi tiéu phan tich: ham luong protein tho con lai
trong da ca sau khi ngam dung dich NaOH dé tim
duoc néng do6 va thoi gian ngam NaOH thich hop
nhat.

2.2.2. Thi nghiém 2: Nghién cuu dnh huong cua
nong do acetic acid dén kha nang chiét tich collagen
tir hon hop da va vdy cd loc

Tién hanh thi nghiém: da ca xt& ly trong dung
dich NaOH theo nong do va thoi gian tot nhat duoc
chon tir thi nghiém 1. Vay ca duoc xir Iy nhu muc 2.1
va duoc ngam trong dung dich 0,8 M EDTA-2Na
trong 24 gio¢ & 0 - 4°C véi ty 1é vay ca/dung dich
EDTA-2Na (w/v) 1a 1 : 8 d@é khir khoang theo nghién
ctru ctia Thuy va cs (2014) [6]. Tién hanh tron da va
vay ca theo ty le 1: 1 (w/w) va chiét tach collagen tir
hon hop da va vay ca 16c trong dung dich acetic acid
voi 5 moc nong do acetic acid 1a 0,2; 0,4; 0,6; 0,8 va
1,0 M. C6 dinh ty 1é hon hop da va vay ca loc/dung
dich acetic acid (w/v) 1a 1: 10, & 0 - 4°C trong 3 ngay.
Mau sau khi ngam acetic acid loc 1dy dich chiét, dich
chiét duoc ly tam voi toc do 8.000 vong/phut trong
20 phut & nhiét do 4°C. Piéu chinh pH bang cach

thém Tris (hydroxymethane aminomethane) dén khi
pH dat tir 6,8 - 7,2. Tao két taa bang NaCl 2,6 M, sau
do thu két tha bang cach ly tam voi toc do 8.000
vong/phut trong 20 phut ¢ nhiét do 4°C. Két tha
duwoc hoa tan voi acetic acid 0,5 M, tham tach trong
acetic acid 0,1 M va nuoc cat, sdy dong kho dé thu
collagen theo nghién cttu ctia Thuy va cs (2014) [6].
Khéi lwrong méi mau 1a 30 g (15 g da va 15 g vay ca).

Chi tiéu phan tich: mau collagen dugc do mau
(L*, a*, b*), can dé tinh hiéu suat thu héi, phan tich
phé FTIR dé tim duoc néng do acetic acid thich hop
nhat.

2.2.3. Thi nghiém 3: Nghién cuu dnh huong cua
thor gian chiét tich collagen tir hon hop da va vdy ca
16c bang acetic acid

Tién hanh thi nghiém: khao sat duoc thuc hién
tuong tu thi nghiém 2, véi nong do acetic acid duoc
chon tir thi nghiém 2. Hén hop da va vay ca duoc
ngam trong dung dich acetic acid v6i 5 méc thoi gian
lan lwot 1a 1, 2, 3, 4 va 5 ngay. Mau sau khi ngam
duoc thuc hién cac budc tiép theo twong tw nhu thi
nghiém 2 d@é thu collagen. Khdi lugng moi mau 1a 30
g (15 gdava 15 g vay ca).

Chi tiéu phan tich: mau collagen duoc do mau
(L*, a*, b*), can dé tinh hiéu suat thu héi, phan tich
phé FTIR. Tt d6 chon ra thoi gian ngam acetic acid
thich hop nhat.

Mau collagen tir hén hop da va vay c4 16c toi vu
duoc phan tich thanh phan acid amin, do d¢ hoa tan
& cac pH va NaCl khac nhau va nhiét do bién tinh.

2.3. Phuong phap phan tich

Ham luong protein thé trong da ca 16c trudce va
sau khi ngam NaOH bang ham luong nito téng s6
nhan véi hé s6 6,25 (ham luong protein tho = [N, ] x
6,25). Trong d6, ham luong nito téng s6 (N, duoc
xac dinh bang phuong phap Kjeldahl theo AOAC
(2000) [7].

Hiéu suat thu héi collagen duoc x4c dinh bang
phuong phap can, H = %1 100 véi X (g) la khoi
luong ctia hon hop da va vay ca loc sau khi xt ly; ¥
(2) 1a khoi luong collagen.

Mau sac (L*, a*, b*): mau collagen duoc trai déu
voi duong kinh khoang 20 mm va chiéu cao khoang 5

mm trén to gidy tring va do mau bang thiét bi
Colorimeter PCE-CSM 2 (Trung Quéc).
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Quang phé hong ngoai (phé FTIR) cta collagen
duoc ghi nhan lai tr may quang phé ALPHA FTIR
trong pham vi buoc song tir 4.000 dén 500 cm™ [6].

Thanh phan acid amin cta collagen duoc xéac
dinh theo phuong phap ctia Thuy va cs (2014) [6].
Thiy phan 20 mg collagen trong HC1 6 M & nhiét do
110°C trong 22 gi¢ trong chan khéng, trung hoa voi
NaOH 6 M va 0,6 M, loc bang mang cellulose, phan
tich bang hé thong HPLC.

Nhiét do bién tinh cta collagen duoc xac dinh
bang phuong phap quét vi sai nhiét lvong DSC duoc
mo td boi Thuy va cs (2014) [6]. Ty lé mau
collagen/dung dich acetic acid 0,1 M 1a 1: 40 (w/v),
phan tich duwoc thuc hién véi toc do quét 1°C/phut &
nhiét a6 quét 20 - 50°C.

Do hoa tan cta collagen & cac pH tir 1 - 10 theo
phuong phap ctia Thuy va cs (2014) [6]: pha dung
dich collagen c6 nong do 3 mg/mL, chia ra 10 coc,
modi coc chira 8 mL collagen dugc diéu chinh pH
bang HC16 M hoac NaOH 6 M dé thu duoc cac dung
dich collagen c6 pH tir 1 - 10 va thé tich cudi cung
duoc diéu chinh dén 10 mL bang nudc cat. Do hoa
tan cta collagen & cac néong do mudi NaCl tir 0 dén
1,2 M theo phuong phap ctia Thuy va cs (2014) [6]:
pha dung dich collagen c6 nong do 6 mg/mL trong
acid acetic 0,1 M, 1ay 5 mL collagen cho vao 5 mL
dung dich NaCl dé duoc hon hop c6 nong do NaCl tir
0,2 d@én 1,2 M. Hon hop collagen c6 pH tir 1 - 10 va
nong do NaCl tir 0,2 - 1,2 M duoc di ly tam véi toc do
8.000 vong trong 20 phut & 4°C thu phan dich 1ong.
Ham luong protein trong dich 16ng duwgc xac dinh
bang phuong phap ctia Lowry va cs (1951) [8] st
dung huyét thanh bo 1am chuén, tir @6 tinh duoc do
hoa tan ctia collagen.

2.4. Phuong phép xtt Iy s6 liéu

S6 lieu thu thap duoc tinh trung binh + do léech
chuidn bang phan mém Microsoft Excel 2013. Phan
tich phuong sai ANOVA va phép thit LSD dé so sanh
su khac biét gitta cac nghiém thic voi mic y nghia
95%, bang phan mém Stagraphic Centurion XV
version 15.01.02.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia thoi gian ngam va ndng o
dung dich NaOH dén kha ning loai protein phi
collagen tir da ca l6c

Ham luong protein thé con lai trong da ca loc
sau khi ngam trong dung dich NaOH qua cac moc

thoi gian va néng d6 NaOH khac nhau duoc trinh
bay & bang 1.
Béng 1. Anh huténg clia thoi gian ngam va néng do
NaOH dén ham luong protein tho con lai & da c4 loc

sau xi ly
Nghiém |Thoi gian| Nong do Ham luong
thirc (gio) (M) protein tho (%)
bC - - 33,0£0,410°
1 4 0,06 27,1+0,969°
2 4 0,10 26,240,590
3 4 0,14 25,7+0,586°
4 6 0,06 26,0+0,202°
5 6 0,10 24,5+0,937°
6 6 0,14 23,9+0,242°
7 8 0,06 24,0+0,5437
8 8 0,10 20,0+0,538°
9 8 0,14 19,1+0,612°

Ghi chu: So'liéu duoc trinh bay dudi dang trung
binh + do léch chuan (n=3), nhitng chir cdi (a, b, ¢, d,
e) khidc nhau trong cung mot cot biéu thi swr khic
biét cé y nghia thong ké ¢ muc do tin cdy 95%. PC:
doi chung.

Bang 1 cho thdy, ham luong protein tho trong da
ca c6 khuynh huong gidm khi tang néng do NaOH
va thoi gian ngam. Khi tang néng d¢ dung dich
NaOH tir 0 dén 0,10 M va thoi gian ngam tir 0 dén 6
gi® thi ham luong protein tho gidm dan va dat thap 1a
24,5% & nghiém thic 5 (NaOH 0,10 M va 6 gio).
Nguyén nhan c6 thé 1a do dung dich NaOH c6 kha
nang pha vo cac liéen két mach bén, do d6 mot so
protein phi collagen trong da ca bi pha v& ciu tric
bac cao va tach ra khoi nguyén lieu, ddn dén ham
luong protein tho giam [9]. Ham luwong protein thé
khong déi khi néng do dung dich NaOH ti€p tuc
taing dén 0,14 M & 6 gio hay thoi gian tang 8 gio &
nong do NaOH 0,06 va 0,10 M. Ham luong protein
tho 6n dinh cho thdy c6 thé protein phi collagen hau
nhu con lai rat it hodc da duoc loai hét. Do vay nong
d6 dung dich NaOH va thoi gian ngam phu hop sé
giap loai bo thanh phan protein phi collagen trong da
ca mot cach tot nhat ma khong lam that thoat
collagen [10]. Tuy nhién, ham luong protein thoé lai
giam con 19,1% khi néng do dung dich NaOH ting
dén 0,14 M va thoi gian 8 gio. Diéu nay duoc giai
thich 1a do khi ngam da c4 trong dung dich NaOH &
nong do cao va thoi gian qua dai co thé dan dén viec
cat mach collagen, két qua 1a ton that collagen trong
qua trinh rita, do d6 ham luong protein tho lai ti€p
tuc giam [3]. Do d6, trong nghién cttu ndy chon nong
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do NaOH 1a 0,10 M va thoi gian ngam 6 gio dé loai

protein phi collagen tir da c4 16¢ 1a thich hop nhat.
3.2. Anh huéng ndng @ acetic acid dén kha

nang chiét tach collagen tir hdn hop da va vay ca

3.2.1. Anh hudng cia nong do acetic acid dén
mau sac va hiéu suat thu hoi collagen tir hén hop da
va vdy ca loc

Hiéu suét thu hoi va mau sic collagen tir hon
hop da va vay c4 loc theo néng do acetic acid khac
nhau duoc trinh bay & bang 2.

Béng 2. Anh hudéng ctia ndng do acetic acid dén hiéu sust thu hdi collagen va mau sic ctia collagen tir hén
hop da va vay ca léc

Nong d acetic acid Mau sic 0
™) L N b H®
0,2 69,0£1,315° 2,35+0,357° 5,67+0,765° 0,457+0,017°
0,4 74,0+1,736™ 1,39+0,2116° 4,89+0,905™ 1,190+0,327°
0,6 81,4+0,898" 1,45+0,278° 3,59+1,183¢ 2,090+0,157°
0,8 72,2+1,937° 1,83+0,295" 7,99+0,465" 0,696+0,033°
1,0 76,2+2,185° 2,23+0,299" 7,94+0,540° 0,561+0,023°

Ghi chi: S6’ liéu diroc trinh bay dudi dang trung binh + do léch chuan (n=3), nhimg chir cdi (a, b, ¢, d)
khac nhau trong cung mot cot biéu thi su khac biét co y nghia thong ké ¢ mutc do tin cay 95%. H: Hiéu suat

thu hoi collagen.

Tt két qua bang 2 cho thay, khi nong do acetic
acid tang tr 0,2 len 0,6 M thi hiéu suat thu hoi
collagen tang tir 0,457% 1én 2,090%. Tuy nhién, hiéu
suat thu hoi collagen giam con 0,561% khi néng do
acetic acid tiép tuc tang dén 1,0 M. Nguyén nhan 1a
do & giai doan dau cta qua trinh chiét tach, khi da va
vay ca tiép xuc voi dung dich acetic acid sé xay ra
hién twong hydrate héa soi collagen [11]. Vi vay,
nong do acetic acid thap, collagen hydrate hoa khong
hoan toan dan dén hiéu suat chiét tach chua cao. Khi
ting dan nong d¢ acetic acid sé 1am thay déi twong
tac tinh dién va cau trdc soi collagen theo su thay déi
pH, mitc @6 hydrate héa tang, lam tang d6 hoa tan
ctia collagen trong dich chiét, dan dén hiéu suat chiét
tach collagen tang [12]. Tuy nhién, khi tang néng do
acetic acid lén 1,0 M thi hiéu suat thu héi collagen
giam. Diéu nay c6 thé giai thich 1a do & mot gia tri
pH rat thap ctia dung moi chiét sé lam giam kha
nang hap thu nuéc cta collagen, do d6 lam gidm kha
nang hoa tan cta collagen, dan dén hiéu suat thu hoi
collagen giam [13]. Piéu nay giai thich cho cac quan
sat trong nghién cttu ndy rang ngoai ndong do acetic
acid 0,6 M, hiéu suat thu héi collagen déu giam dang
ké. Khi ting nong do acetic acid tir 0,2 M dén 0,6 M
thi do sang (L*) ciing tang dan tir 69,0 lén 81,4; trong
khi a* va b* giam tuong tng tir 2,35 va 5,67 xudng
1,45 va 3,59. Tuy nhién, d6 sang (L*) giam con 76,2
thi a* va b* tang twong tng lén 2,23 va 7,94 khi nong
do acetic acid tang lén 1,0 M. Diéu nay cé thé duoc
gidi thich 1a do acetic acid tac dong lén cac sic to
trén t€ bao da va vay c4, co tac dung chi yéu 1a tdy

mau da va vay ca, do d6 gia tri L* ting va a*, b* giam
khi tang néng do acetic acid. Tuy nhién, khi néong do
acetic acid tang cao c6 thé lam bién ddi cac lien két
khéc trén té bao, pha vo t€ bao, anh huwong dén mau
cua collagen, nén gia tri L* giam va a*, b* tang [9].
Két qua cho thdy chiét tach collagen tit hon hop da
va vay ca 16c & nong do acetic acid 0,6 M 1a thich hop
nhat.

322 Anh hudng cia néng do acetic acid dén
phd FTIR cia collagen tir hon hop da va vay cd loc

Phé FTIR ctia cac mau collagen tir hon hop da va
vay ca loc duoc chiét tach & cac nong do acetic acid
khac nhau duoc trinh bay ¢ hinh 1.

Quang phé hong ngoai (phé FTIR) gitip nhan
dién cac nhém chic nang cé trong phan tix collagen.
Pho FTIR cta collagen loai I, dugc dac trung bdi cac
day Amide A (3400-3440 cm™); Amide I (1600-1660
cm Y); Amide IT (~1500 cm™); Amide III (1320-1220
cm Y). Amide A thé hién tan s6 gian ctia nhom NH
(ndm & mach bén cta phan tr collagen) lién két
hydrogen vé6i phan tir nuéc. Dao dong gidn ctia nhéom
NH tu do xay ra ¢ ving s6 séong 3400 — 3440 cm’!, khi
nhom NH tham gia tao lién két hydrogen véi nuéc,
tan s6 dao dong sé giam, s6 séng < 3400 cm *. Amide
I biéu thi dao dong gian cua nhom C = O hoac lién
két hydrogen voi nhom COO- ; amide II biéu thi dao
dong uon cta nhom NH lién két voi dao dong gian
ctia nhom CN, dao dong gian bat déi xtg ctia nhom
COO-, dao dong xodn ctia nhém CH,; Amide III biéu
thi dao dong gian C-O va dao dong uon ctia nhom
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NH trén cung mat phang, dao dong nay lién quan toi
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Hinh 1. Phé FTIR cia collagen tir hén hop da va vay c4 16¢c & cac nong do acetic acid khac nhau

Nhin chung, cac mau collagen tir hon hop da va
vay c4 loc & cac nong do acetic acid khac nhau ti 0,2
M; 0,4 M; 0,6 M; 0,8 M; 1,0 M thu nhan duoc c6 pho
FTIR twong tu nhau vé budc song tai viung amide A
twong tmg lan luot 1a 3403,99; 3332,15; 3414,63;
3414,83; 3324,1 cm!. Amide B (2927,72; 2927,72;
2927,72; 2927,72; 2927, 72 cm?), amide I (1661,2;
1663,86; 1663,86; 1666,52; 1666,52 cm?), amide II
(1265,4; 1240,8; 1238,14; 1544,12; 1541,46 cm™) va
amide III (1240,8; 1206,21; 1208,21; 1238,14; 1240,8
cm). Thong qua cac dit lieu do phé FTIR, collagen
duoc chiét tach tir hon hop da va vay cé 16c c6 day da
cac nhom chirc nang ctia collagen loai 1.

3.3. Anh hudéng thoi gian ngam acetic acid dén
kha nidng chiét tach collagen tir hén hop da va vay ca
loc

3.3.1 Anh huong cua thoi gian ngam acetic acid
dén mau sac va hiéu suat thu hoi collagen tir hén hop
da va vdy cd loc

Hiéu suat thu héi va mau sic ctia collagen tir hon
hop da va vay ca léc theo thoi gian ngam acetic acid
khac nhau duoc trinh bay & bang 3.

Tur két qua bang 3 cho thay, khi thay déi thoi
gian chiét tach trong acetic acid tir 1 ngay lén 3 ngay
thi hiéu suat thu hoi collagen tir hén hop da va vy ca
loc tang tir 0,706% lén 3,180%. Tuy nhién, ti€p tuc
tang tr 3 ngay lén 5 ngay thi hiéu suat thu hoéi
collagen giam con 0,862%. Nguyén nhan la do xt ly
acetic acid gitp da va vay ca truong né, dan dén qua
trinh chiét tach collagen dat hiéu qua cao, do do6 hiéu
sudt thu héi tang khi kéo dai thoi gian ngam [3]. Tuy
nhién, hiéu suat thu hoi tang dén mot giéi han nhat
dinh va gidam xu6ng khi thoi gian ngam acetic acid
kéo dai. Piéu nay c6 thé 1a do kéo dai thoi gian ngam
acetic acid qua mtrc c6 thé dan dén cat mach
collagen nén hiéu suat thu hoi gidam [9]. Khi tang
thoi gian chiét tach collagen trong acetic acid tir 1 1én
3 ngay thi do sang (L*) ciing tang tir 72,6 lén 83,6
trong khi a* va b* giam twong tng tr 1,76 va 4,42
xuong 1,30 va 3,36. Tiép tuc ting lén 5 ngay thi do
sang (L*) ctia mau collgen giam con 78,6 thi a* va b*
ting tuong tmg lén 1,57 va 4,11. Két qua cho thay
chiét tach collagen tir hon hop da va vay ca loc bang
acetic acid vé6i thoi gian ngam 3 ngay la thich hop
nhat.

Béng 3. Anh huéng ciia thoi gian ngam acetic acid dén hiéu suét thu héi collagen va mau séc ctia collagen tir

hén hop da va vay ca léc

Thoi gian ngam Mau sac H %)
(ngay) L : b’
1 76,7+2.368° 2,58+0,200° 5,70+0,365 1,510+0,283°
2 83,6+£2,172° 1,30+0,252° 3,36+0,153° 3,180+0,737°
3 76,6+2,046° 2,27+0,796" 4,59+0,765" 1,420+0,147
4 78,6+1,153° 1,57+0,149" 4,11+0,922™ 0,862+0,347"
5

Ghi chu: So'liéu duroc trinh bay dudi dang trung binh + do léch chuan (n=3), nhitng chir cédi (a, b, ¢) khdc
nhau trong cung mot cot biéu thi sur khdc biét co y nghia thong ké ¢ muic do tin cdy 95%. H: Hiéu suat thu hoi

collagen.
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Pho FTIR ctia cac mau collagen tir hoén hop da va
vay ca 16c theo thoi gian chiét tach bang acetic acid
khac nhau duoc trinh bay ¢ hinh 2.

3.3.2 Anh huong cua thor gian ngam acetic acid
dén pho FTIR cua collagen tir hon hop da va vdy cd
loc

1 ngay 2 ngay
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Hinh 2. Phé FTIR cia collagen tir hdn hop da va vay c4 16¢ theo thoi gian chiét tach khac nhau

trong dung dich acetic acid
hop da va vay ca loc ¢ cac nhém chirc niang cia
collagen loai I.

3.4. Chat luong ctia collagen thanh ph4m tit hén
hop da va vay ca 16c

Nhin chung, cac mau collagen tir da va vay ca loc
O cac thoi gian chiét tach khac nhau tir 1 ngay, 2
ngay, 3 ngay, 4 ngay, 5 ngay thu nhan duoc co phé
FTIR twong tu nhau vé budc song tai viung amide A
dao dong trong khoang 3388,03-3427,94 cm™. Amide
B (2925,06-2930,38 cm?), amide I (1653,22-1683,88
cm?), amide II lan luot 1la 1238,14-1243,46 cm™ va
amide III 1an luot 1a 1163,54-1208,1 cm™. Tur két qua
phan tich phé FTIR, collagen duoc chiét tach tir hon

3.4.1 Thanh phéan acid amin cua collagen thanh
pham tir hon hop da va vay cd Ioc

Thanh phan acid amin cta collagen tir hon hop
da va vay ca lé6c duoc trinh bay & bang 4.

Bang 4. Thanh phan acid amin ciia collagen chiét tach tir hén hop da va vay ca léc
STT | Thanh phan acid | Ham lwong (don | STT | Thanh phan Ham luong (don
amin vi/1.000 don vi) amino acid vi/1.000 don vi)
1 |Alanine 91 12 |Lysine 30
2 |Arginine 54 13 |Methionine 12
3 |Aspartic acid 49 14 |Phenylalanine 17
4 | Cystein 2 15 |Proline 131
5 |Glutamic acid 76 16 |Serine 36
6 |Glycine 314 17 |Threonine 21
7 |Histidine 6 18 | Tryptophan 0
8 |Hydrolysine 6 19 |Tyrosine 4
9 |Hydroxyproline 95 20 |Valine 23
10 |Isoleucine 9 21 |Imino acid ** 226
11 |Leucine 24

Ghi chi: (**) imino acid bao gom hydroxyproline va proline. Két qua diroc tinh theo s6 acid amin/1.000
acid amin tong so.

Tir két qua phan tich & bang 4 cho thay, glycine  vi/1000 don vi (twong dwong 31,4%). Thanh phéan
la amino acid dugc tim thdy nhiéu nhat trong amino acid cta collagen tit hon hop da va vay ca loc
collagen tir hon hop da va vay ca 16c, chiém 314 don  twong doi giong véi cac collagen loai I khac vi co
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chung diém dac trung nhat caa collagen 1a c6 ham
luong glycine > 30% [14]. Két qua nay gan giong voi
collagen loai I tir da ca chép 1a 33,2% [4], vay ca song
(Nhat) 1a 33,8%, vay ca song (Viet Nam) 1a 33,6% [6]
va da ca loc 1a 33,6% [5]. Ngoai ra, collagen tir hon
hop da va vay ca léc chira cac acid amin khac nhuw
proline, alanine, hydroxyproline va glutamic acid
tuong ty nhu collagen tir cac loai khac [14]. Khong
phat hién tryptophan trong collagen tir hon hop da va
vay ca l6c. Ham luong imino acid (proline va
hydroxyproline) ctia collagen tir da va vay ca loc la
226 don vi/1.000 don vi (tuong duong 22,6%) cao hon
collagen tir da ca loc 1a 20,4% trong nghién ctu cia
Truong Thi Mong Thu va cs (2021) [5]. Diéu nay
duoc giai thich 1a do ham lwong imino acid c6 moi
lien hé chat ché dén cau truc cua collagen. Ham
luong imino acid trong collagen cang nhiéu thi cau
triuc xo4n ba ctia collagen cang 6n dinh [3]. Do do,
collagen tir da c4 loc duoc chiét tach bang pepsin
(chuén bi trong dung dich acetic acid) trong nghién
ctu cua Truong Thi Mong Thu va cs (2021) [5] thi
ciu trdc xodn ba cta collagen cé thé bi anh hudéng
béi tac dung clia ca acetic acid va pepsin nén ham
luong imino acid thap hon collagen tit hén hop da va
vay ca loc chi chiét tach bang acetic acid trong
nghién cttu nay.

3.4.2. Nhiét do bién tinh cua collagen tir hén hop
da va vdy cd loc

Nhiét do bién tinh ctia collagen tir hon hop da va
vay ca loc duoc thé hién & hinh 3.

/\\L\T’M

4 PH6 7 8 9 10

ot

N & OO
CC O OC O

Do hoa tan (%)

1 2 3

Hinh 4. D6 hoa tan ctia collagen tir hdn hop da vay ca
16¢c & cac pH khac nhau

Tir biéu @6 hinh 4 cho thay, mau collagen tir hén
hop da va vay ca léc c6 @6 hoa tan cao & cac pH co
tinh acid (pH tr 1 — 4). D6 hoa tan cta collagen giam
trong khoang pH tir 6 - 8. Sy giam do hoa tan trong
pham vi pH nay c6 thé 1a do su gia ting tuong tac ki
nudc cta cac phan ti collagen, do d6 dan dén su két
ttia collagen, dac biét 1a tai diém ding dién pl [2]. Do
hoa tan cua collagen c6 khuynh huéng ting nhe &
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Hinh 3. Nhiét do bién tinh ctia collagen tir hén hop
da va vay ca l6c

Két qua & hinh 3 cho thay, nhiét d6 bién tinh cta
collagen tir hon hop da va vay ca loc 1a 35,78°C, cao
hon collagen tr da ca Minh Thai (24,6°C) [15],
nhung thap hon collagen tir da c4 r6 song Nile
(36,5°C) [14]. Collagen tir cac loai nguyén liéu khac
nhau c6 nhiét do bién tinh khac nhau 1a do su khac
nhau vé ham luong hydroxyproline, collagen sé co
nhié¢t do bién tinh cao khi c¢6 ham luong
hydroxyproline cao. Vi hydroxyproline cé vai tro
quan trong duy tri st 6n dinh cau trdc xodn ba cta
collagen. Ngoai ra su khac nhau vé nhiét do bién tinh
cua collagen con lién quan téi nhiét do moéi truong
song va nhiét do co thé cua timg loai [15].

3.4.3. Do hoa tan cua collagen tir hon hop da va
vdy cd loc

Do hoa tan cta collagen tir hon hop da va vay ca
loc & cac pH tir 1 dén 10 va trong dung dich NaCl &
cac noéng do tir 0 dén 1,2 M thé hién trong hinh 4 va
hinh 5.

100 .
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Hinh 5. D9 hoa tan cia collagen tir hdn hop hop da
vay c4 léc & cac nong do NaCl khac nhau
pH 10 c6 thé 1a do su tang cuong luc ddy cta cac
phan tr collagen khi pH > pI [2].

Qua hinh 5 cho thdy collagen tir hén hop da va
vay ca loc c6 @0 hoa tan cao (trén 90%) & nong do
muodi tir 0,2 dén 0,4 M. Diéu nay chimg té rang, &
nong do NaCl thap, cac ion co trong dung dich muéi
lien két yéu voi cac nhom tich dién tréen bé mat
protein va khong can thiép vao 16p hydrate hoa trén
cac mién dan dén do hoa tan cao [2]. Khi nong do
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NaCl cao hon 0,6 M thi d6 hoa tan c6 xu hudéng giam
manh va chi con khoang 20% voi NaCl 1,2 M. Nguyén
nhan la do NaCl cang cao thi su ting cuong tuong tac
ki nuoc gitta cac chudi protein cang cao dan dén két
thia va giam do hoa tan [9].

4. KET LUAN

Hon hop da va vay ca 16c co6 thé st dung la
nguon nguyén lieu dé chiét tach collagen bang acetic
acid. Diéu kién tién xtt ly loai protein phi collagen tir
da ca loc tot nhat 1a ngam da céa trong dung dich
NaOH 0,1 M va thoi gian ngam 6 gio. Chiét tach
collagen tir hon hop da va vay ca loc duoc thuc hién
véi 0,6 M acetic acid va thoi gian ngdm 3 ngay cho
hiéu sudt thu héi collagen cao, mau sic, phé FTIR
ctia collagen tot.
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EXTRACTION OF ACID-SOLUBLE COLLAGEN FROM SNAKEHEAD FISH (Channa striatz)
SKIN AND SCALES MIXTURE
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Summary

Study on the pre-treatment and collagen extraction conditions from snakehead fish skin and scales mixture
by using acetic acid was performed to produce good collagen quality. The results showed that snakehead
skin treated in 0.1 M NaOH solution for 6 hours gave the best removed protein non-collagen efficiency, the
remaining amount of crude protein was 24.5%. After treatment, snakehead fish skin and scales mixture was
extracted with 0.6 M acetic acid which gave high collagen yield of 2.090% and bright color of collagen with
L* of 81.4. Snakehead fish skin and scales mixture was extracted in 0.6 M acetic acid for 3 days which gave
highest collagen yield of 3.180%, L* value of 83.6. Collagen from snakehead fish skin and scales mixture had
maximum solubility at pH 2 and NaCl concentration from 0.2 - 0.4 M. Base on the FTIR spectral analysis
showed the close relationship between the number of wavelengths in the amide I and amide III regions,
especially the stability of the triple helix structure, shows that collagen has a full functional group of type I
collagen. Imino acid content account for 22.6%, so that collagen has denaturation temperature up to 35.78°C.
From the above results, it is possible to utilize the skin and scale from the processing of snakehead fish as a
source of raw materials for collagen production, both increasing the value of raw materials and helping to
reduce environmental pollution caused by fish waste.

Keywords. Collagen, FTIR spectrum, acetic acid, pre-treatment, snakehead fish skin and scales.
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HIEN TRANG VA GIAI PHAP BAO TON CAC LOAI GA
NGUY CAP, QUY, HIEM TAI KHU BAO TON
THIEN NHIEN PU HU

Vit Tién Thinh® %, Nguyé&n B4 Thach3, Nguyén Chi Thanh?, 6 Ngoc Duong?,
Phan Viét Pail %, Hoang Vin Huy?, Nguyén Thi Hoa?, Nguyén Hitu Vin!, Giang Trong Toan!

TOM TAT

Khu Béo ton Thién nhien (BTTN) Pu Hu c6 hé sinh thai da dang vé6i su két hop giita hé sinh thai rimg trén
nui dat va rimg trén nui da voi bi chia cat manh, do déc va do cao trung binh 16n. Day 1a noi cu tra cta nhiéu
loai dong vat, trong dé c6 nhiéu loai nguy cap, quy, hiém c6 gia tri bdo tén cao nhu cac loai chim thuoc Bo
Ga (Galliformes). Két qua diéu tra thuc hién tir thang 1 nam 2021 dén thang 8 nam 2022 da xac dinh duoc 9
loai chim thuoc Bo Ga, chiém 45% s6 loai ga hoang da tai Viét Nam; trong d6 c6 1 loai c6 tén trong Cong
uwoc CITES (2019) (Phu luc II), 1 loai co tén trong Sach Po Viét Nam (2007), 5 loai cé tén trong Nghi dinh
84/2021/ND - CP, 1 loai c6 tén trong Nghi dinh 64/2019/ND - CP. Nghién ctu ciing xac dinh duoc hién
trang quan thé cac loai ga nguy cap, quy, hiém ngoai ty nhién va dic diém khu vuc phan bd cta ching,
doéng thoi chi ra duoc cac moi de doa chi yéu 1am co s& dé xuat duoc cac giai phap bao ton cac loai ga nguy

cap, quy, hiém tai Khu BTTN Pu Hu.

Tir khéa: Galliformes, Khu BTTN Pu Hu, Phasianidea.

1. BAT VAN BE

O Viet Nam, Bo Ga (Galliformes) c6 duy nhat 01
ho (Ho Tri - Phasianidae) v6i 20 loai [1]. Pay la cac
loai chim da thé co6 kich thuoc co thé tir trung binh
dén 16n, con tréng thuong c6 mau long sac so, kiém
an ban ngay trén mat dat nén rat dé nhan biét. Trong
s6 20 loai chim trong bo Ga duoc biét dén & Viét
Nam [1], hién c6 11 loai c6 tén trong Sach Do Viét
Nam (2007) [2]; 7 loai c6 tén trong Danh luc D6
IUCN (2022) [3]; 12 loai c6 tén trong Nghi dinh
84/2021/ND-CP [4]; 7 loai c6 tén trong Nghi dinh
64/2019/ND-CP [5]. biéu d6 da cho thdy, gia tri bdo
tdn cao cta cac loai chim thuoc Bo Ga & Viét Nam.

Khu BTTN Pu Hu nam trong hé théng cac khu
rimg dac dung cua Viét Nam vé6i dién tich 28.468,64
ha. Su da dang vé dia hinh, dai cao, khi hau da tao ra
st da dang vé cac kiéu hé sinh thai trén co so két
hop gitta hé sinh thai nui dat va hé sinh thai nui da.
Do d6, day 1a noi phan bé ctia nhiéu loai dong, thuc
vat, trong d6 c6 nhiéu loai nguy cap, quy, hiém c6 gia
tri bdo ton cao trong nudc va quoc té. Pay cing 1a
dac diém dac trung ctua cac khu rimg dic dung tai
khu vuc Bac Trung bo cta Viét Nam. Tuy nhién, cac

" Truong Dai hoc Lam nghiép

2 Vién Lam nghi€p va Pa dang sinh hoc nhiét ddi
3 Ban quan 1y Khu Bao ton Thién nhién Pu Hu

* Truong Pai hoc Nong Lam Bic Giang

loai nguy cap, quy, hiém tai day luon phai d6i mat voi
cac moi de doa, dic biét 1a cac moi de doa do con
nguoi tao ra. Chinh vi vay, dé xuat va trién khai cac
bién phap bao tén voi viéc uu tién cho cac loai nguy
cap, quy, hiém, trong do6 c6 cac loai chim thuoc Bo
Ga la rat can thiét. D& thuc hién duoc hoat dong nay
thi viec diéu tra nham xac dinh thanh phan loai, hién
trang quan thé, khu vuc phan b ciing nhu chi ra
duoc moi de doa dén cac loai ga nguy, cap, quy, hiém
tai Khu BTTN Pu Hu can phai duoc trién khai. Két
qua nghién ctu khong chi cung cip cac thong tin
quan trong, b6 sung co s¢ dir lieu vé dic diém caa
cac loai ga nguy cap, quy, hiém ma con cung cip co
s khoa hoc va thuyc tién @€ trién khai cac bién phap
béo ton cac loai ga nguy cip, quy hiém ndi riéng va
gia tri da dang sinh hoc néi chung, huong dén hoan
thanh muc tiéu da dé ra trong dé an, ké hoach phat
trién 1am nghiép bén virng ctia Khu BTTN Pu Hu.

2. D01 TUONG VA PHUONG PHAP NGHIEN CUU

2.1. béi twong nghién cttu

boi tuong nghién ciu 1a cac loai ga nguy cap,
quy, hiém cu tra tai Khu BTTN Pu Hu, tinh Thanh
Hoéa.

2.2. Phuong phap nghién citu

2.2.1 Phuong phap phong van

Phéng van duoc thuc hién trong toan bd qua
trinh diéu tra dé khai thac thong tin quan trong lién
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quan dén noi dung diéu tra nghién ctru nhu thanh
phan loai ga, dic diém khu vuc bat gap (phan bo) cta
chung. Véi nhitng loai c6 s6 luong ca thé han ché, rat
kho bat gip ngoai thuc dia thi nhitng thong tin
phong vén c6 nhiéu y nghia, dong thoi sé duoc kiém
ching va khang dinh tir nhitng déi twong phong van
khéac nhau va trong qua trinh diéu tra thuc dia.

boi twong phong van 1a nhimg nguoi co6 nhiéu
kinh nghiém di ring (tho san, nguoi di khai thac go
hodc lam san ngoai go) va can bo quan ly, can bo
kiém lam dia ban thuong xuyén thuc hién cong tac
tuan tra, bao vé rimg & khu vuc.... Ngoai ra, anh mau
cac loai ga duoc st dung dé ho tro qua trinh nhan
dang va kiém ching nhimg thong tin thu thap duoc
ttr phong van lién quan dén thanh phan loai ga tai
Khu BTTN Pu Hu.

2.2.2. Diéu tra thuc dia

Hoat dong diéu tra thuc dia duoc thuc hién trong
nam 2020 - 2021, trai rong trén pham vi toan b Khu
BTTN Pu Hu.

- Diéu tra theo tuyén:

Téng s6 14 tuyén diéu tra cac loai ga duoc thiét
lap, dai dién cho cac khu vuc, trang thai riung khac
nhau trong toan bo Khu BTTN Pu Hu. Chiéu rong
cta tuyén khong co dinh. Chiéu dai tuyén thay ddi
tuy thuoc vao dia hinh timg khu vuc voi tong chiéu
dai cac tuyén 1a 120 km.

Thoi gian diéu tra trén tuyén duoc thuc hién vao
ban ngay (thuong bat dau tir 5h30 - 10h00 vao budi
sang va 15h00 - 17h30 vao budi chiéu) vi day ciing 1a
thoi gian cac loai ga hoat dong, dic biét hoat dong
manh vao budi sang sém va budi chiéu t6i muon.
Nguoi diéu tra di doc tuyén véi toc do cham dé quan
sat va nghe tiéng kéu ctia con vat, dong thoi st dung
cac thiét bi hé tro quan sat va ghi lai hinh anh céac
loai nhe 6ng nhom (Nikon 8x42; 10x52), may anh
(Nikon P900, Canon 7D, Nikon D4S). Cac thong tin
thu thap bao gom vi tri phat hién, tén loai, nguén
thong tin ghi nhan, s6 luwong, khoang cach, goc
phuong vi sé dugc ghi vao biéu diéu tra va ho tro cho
phuong phap am sinh hoc. Voi nhitg tuyén quan
trong, c6 nhiéu loai duoc bat gap thi sé duoc uu tién
dé diéu tra lap lai trong nhiing lan diéu tra tiép theo.

Ngoai ra, cac moi de doa dén cac loai ga nguy
cap, quy, hiém duoc diéu tra trén tuyén da duoc thiét
lap. Vi moi de doa ghi nhan duwoc, nguoi diéu tra sé
ghi lai cac thong tin quan trong nhu so luong, dién

tich, muc do tac dong va dinh vi vi tri ctia cac moi de
doa d6 bang may dinh vi (GPS) cam tay.

- Piéu tra theo diém:

Cac diém diéu tra duoc thiét 1ap trén cac tuyén
diéu tra & cac vi tri ngau nhién hoéc tai cac diém nghi
ngo c6 su xuat hién cac loai ga. Tai diém diéu tra,
nguoi diéu tra quan sat ky luong trong mot cung tron
360° xung quanh tam diém voi ban kinh khong cé
dinh. Thoi gian diéu tra tai méi diém it nhat 1a 15
phut. Tén loai, s6 luong ca thé, géc phuong vi va
khoang cach tir nguoi diéu tra téi cac ca thé ga sé
duoc ghi vao cac biéu diéu tra.

- Piéu tra bang phuwong phdp 4m sinh hoc:

Phuong phéap am sinh hoc duoc stt dung dé diéu
tra tinh trang quan thé va dac diém phan bé ctia cac
loai ga nguy cép, quy, hiém. Trong nghién cttu nay,
dién thoai di dong thong minh (Samsung J4) sé duoc
stt dung dé ghi lai nhitng tiéng kéu cta ga tai cac
diém dat may. Dién thoai di dong se duoc tich hop
cac tmg dung lap trinh ghi am co6 thé phan tich, loc
tiéng kéu va duoc két noi voi bo du tri pin loai 20.000
mah d€ sac lién tuc.

Céc dién thoai di dong sé duoc gan vao than cay
rimg. Dién thoai sé duoc thiét 1ap dé ghi lai am thanh
ttr 5h00 sang cho t6i 19h00 t6i & tan s6 16.000 Hz. Dix
liéu am thanh sé duoc tach thanh cac file twong tng
voi 1 gio ghi va sé duogce luu vao dia dudi dang dinh
dang wav.

- Diéu tra bang bay anh

Bay anh la thiét bi ghi hinh tv dong con vat
thong qua hé théng cam bién. Trong nghién cttu nay,
4 dot dat bay anh da duoc thiét 1ap gém 2 dot nam
2021 (dot 1 tai xa Hién Chung, dot 2 tai xa Trung
Thanh) va 2 dot nam 2022 (dot 1 tai xa Trung Ly, dot
2 tai xa Nam Tién), méi dot kéo dai trong 30 ngay.
Thoi gian ctia cac dot dat bay anh thudc cac mua
khac nhau trong nam dé tang hiéu qua ghi nhan loai.
Trong mdi dot, 6 bay anh da duoc st dung, lap dat tai
céac vi tri ngau nhién trong timg khu vic nham ghi lai
hinh anh, dong thoi hé tro thong tin danh gia hién
trang cta cac loai ga ngoai tw nhién. Bay anh duoc
gan chic chan vao goc cay, cach mat dat tir 30 — 40
cm dé thich hop cho viéc ghi nhan hinh anh cac loai
ga. Huong chup duoc lua chon phu hop nhim dam
bao khong gian rong nhat, thuc bi duoc phat don dé
tang chat luong hinh anh ghi lai duoc.
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KHU BAO TGN THIEN NHIEN PO HU
wid TRONG TINH THANH HOA

Dt g i

Hinh 1. So d6 cac tuyén, diém diéu tra va vi tri dit biy anh tai Khu BTTN Pu Hu

2.2.3. Phuong phdp xi Iy dir liéu

- Xt ly dit lieu 4m thanh:

Dit lieu am thanh duoc phan tich bang phan
mém RAVEN (Cornell Lab of Onithology) dé phat
hién am thanh ctia céc loai 1a doi teong nghién ctu.
Do méi may duoc ghi trong nhiéu ngay nén cac ngay
c6 qua nhiéu tap am, vi du nhu tiéng mua thi sé duoc
loai b6 khdi qua trinh phan tich. Mau am thanh
chuan cta cac loai ga sé duoc tham khao tir tai lieu
ctia Scharringa (2005) [6] va trén trang web vé dir
lieu am thanh cac loai dong vat hoang da [7].

- Lap danh luc cac loai ga va danh sach cac loai
ga nguy cap, quy, hiém:

Danh luc, tén khoa hoc tén phé thong cac loai ga
duoc xay dung theo tai liéu ctia Lé Manh Hung va cs
(2020) [1]. Danh sach cac loai ga nguy cap quy, hiém
duoc xac dinh la nhtng loai c6 tén mot trong cac tai
lieu: Sach Do Viet Nam (2007) [2]; Danh luc o
IUCN (2022) [3]; Nghi dinh s6 84/2021/ND-CP [4];
Nghi dinh 64/2019/ND-CP [5]; Cong uwoc CITES
(2019) [8]

- X4ac dinh hién trang quan thé cac loai ga nguy
cap, quy, hiém:

Hién trang quan thé cac loai ga nguy cap, quy,
hiém duoc tinh toan tir dix liéu diéu tra theo tuyén va
diém, két hop véi nhitng thong tin phéng van dang
tin cay tir nguoi dan dia phuong va can bo kiém lam
Khu BTTN Pu Hu. Mttc d6 phong pht ciia quan thé
duoc xac dinh theo 4 muc do:

+ Rat nhiéu (++++): Loai c6 so luong ca thé 1on,
dé bat gap.

+ Nhiéu (+++): Loai c6 s6 luong ca thé tuong doi
nhiéu.

+ It (++): Loai c6 s6 luong ca thé it, co kha ning
bét gap nhung han ché.

+ Hiém (+): Loai c6 so luong c4 thé rat it, hiém
£ap.

- Xac dinh cac moi de doa chu yéu:

Cac moi de doa dén cac loai ga nguy cap, quy,
hiém duoc xac dinh thong qua quan sat truc tiép tai
cac tuyén diéu tra va két qua phong van. Sau do cac
moi de doa sé duoc danh gia, phan cip bang phuong
phap TRA (Threats Reduction Assessment) duoc
phat trién boi Margoluis va Salafsky (2001) [9], dua
theo 3 tiéu chuén:

+ Pham vi: Ti 1é dién tich trong Khu BTTN Pu
Hu ma moéi de doa sé tac dong dén. Mai de doa nay
sé tac dong tdi toan thé dién tich hay chi mot phan
nhé cua khu vuc bao vé?

+ Cuong do tac dong: Cuong do suy thoai da
dang sinh hoc do moi de doa d6 gay ra. Trong dién
tich Khu BTTN Pu Hu, méi de doa sé pha huy hoan
toan tai nguyén da dang sinh hoc hay chi gay ra su
thay déi nho?

+ Mtic do cap thiét: Tinh cap thiét ctia moi de
doa. Moi de doa d6 dang xdy ra ngay bay gi¢ hay la
chi xay ra trong twong lai gan/xa?

Dé phan hang muic do de doa, moi de doa anh
huodng trén pham vi 16n nhat sé duoc cho diém cao
nhat, trong khi d6 moi de doa anh hudéng dén dién
tich nhé nhat sé duoc cho diém thap nhat. Tuong tu
nhu vay, moéi de doa c6 cudng do tac dong lon nhat
va cap thiét nhat sé duoc cho diém cao nhat va nguoc
lai. Sau d6 phan cap muc do ctia cac moi de doa dua
theo téng diém 3 tiéu chuin d6. Y kién ctia can bo
quan ly Khu BTTN Pu Hu sé duoc tham vén trong
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qua trinh danh gia cac moi de doa dé dam bao tinh
khach quan va do chinh xéac.

Cac so lieu diéu tra duoc téng hop, xtt ly thong
ké biang phan mém Excel. Ban dé tuyén diéu tra,
diém diéu tra, diém dat bay anh va ban do phan bo
ctia cac loai ga nguy cap, quy, hiém duoc xit ly va
bién tap bang phan mém Mapinfo 15.0.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan cac loai ga tai Khu BTTN Pi Hu

Két qua diéu tra da xac dinh téng so 9 loai ga tai
Khu BTTN Pu Hu, thuoc ho Tri (Phasianidae), bo Ga
(Galliformes) va chiém 45% so voi téng so loai ga
hoang da da duoc ghi nhan & Viet Nam [1].

Bang 1. Danh sach cac loai ga tai Khu BTTN Pu Hu

STT Tén phé thong Ten khoa hoc Nguon thong tin
1 |DPada, gago Francolinus pintadeanus (Scopoli, 1786) TL, PV
2 | Cay nhat ban Coturnix japonica Temmincki&Schlegel, 1849 TL, PV,NT
3 |Cay trung quoc Synoicus chinensis Linnaeus, 1766 TL, AT, GA
4 | Gasohonghung |Arborophila rufogularis (Blyth, 1850) PV,NT
5 |Gasohongtrang | Arborophila brunneopectus (Blyth, 1855) TL, NT, MV, GA
6 |Gasongucgu Arborophila chioropus (Blyth, 1859) PV,NT
7 | Garung Gallus gallus (Linnaeus, 1758) TL, NT, QS, GA
8 |Galoitrang Lophura nycthemera (Linnaeus, 1758) TL, PV, NT, QS, BA
9 |Gatién matvang | Polyplectron bicalcaratum Linnaeus, 1758 TL, NT, MV, BA

Ghi chit. TL- K€ thira tai liéu da cong bo (Du dn Diéu tra, Iip danh luc khu hé dong thuc vét tai Khu
BTTN Pu Hu, tinh Thanh Hoa - 2013); PV: Phdng van; MV: Mau vét thu thap diroc; NT: Nghe thay tiéng kéu
hodc tiéng hot; QS: Quan sat trure tiép; GA: Ghi am; BA: Biy anh.

Cac loai ga duoc ghi nhan tir nhiéu nguén thong
tin khac nhau, trong d6 c6 8 loai duwoc ghi nhan tir
cac thong tin rat dang tin cay nhu nghe thiy tiéng
kéu hoac tiéng hot dic trung, quan sat truc tiép trong
qua trinh diéu tra, thu thap dwoc mau vat cta loai,
ghi nhan tir phan tich phé am thanh tir thiét bi ghi
am tiéng kéu cua loai hodc chup duoc tir bay anh.
Chi c6 loai Da da (Ga go 1)

7 N
12-20-2021  11:24:30

59F 15C O

ghi nhan duoc tir phong van nhung duoc nguoi dan
mo ta chinh xac dac diém nhan biét ctia loai. Ngoai
ra day cing 1a loai phé bién, c6 phan b6 khip ca
nuoc va duoc ghi nhan tai Khu BTTN Pu Hu vao nam
2013. Két qua nghién cttu nay da bé sung 3 loai ga
mo6i cho Khu BTTN Pu Hu gom: Cay nhat ban
(Coturnix japonica), Ga so hong hung (Arborophila
rufogularis), Ga so nguc gu (Arborophila chloropus).

o @ s}

Hinh 3. Ga tién mit vang (bén trai) va Ga 16i trang (bén phai)
ghi nhan duoc bing biy anh tai Khu BTTN Pu Hu
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Hinh 5. Phé am thanh loai Ga so hong tring ghi nhan tai Khu BTTN Pu Hu

3.2. Danh sach céc loai ga nguy cép, quy, hiém
tai Khu BTTN Pu Hu

T danh sach cac loai ga ghi nhan duorc, 6 loai ga
nguy cap, quy, hiém da duoc xac dinh, chiém 66,7%
so loai ga tai Khu BTTN Pu Hu. Trong do, c6 1 loai

co tén trong Cong wdc CITES (2019) [8], 11oai co6 tén
trong Danh luc dé6 IUCN (2022) [3], 1 loai c6 tén
trong Sach Do Viet Nam (2007) [2], 5 loai c6 tén
trong Nghi dinh 84/2021/ND - CP [4] va 1 loai duoc
liet ke trong Nghi dinh 64/2019/ND - CP [5].

Bang 2. Danh sach cac loai ga nguy cdp, quy, hiém tai Khu BTTN Pu Hu

Tinh trang
STT | Tén phé thong Teéen khoa hoc
CITES | IUCN | SBVN | Nb&84 | Nbo64

1 | Cay nhat ban Coturnix japonica NT

2 | Gasohong hung | Arborophila rufogularis IIB

3 | Gasohong tring | Arborophila brunneopectus IIB

4 | Gasonguc gu Arborphila charlfonii I1IB

5 | Galoitrang Lophura nycthemera IB

6 | Gatién matvang | Polyplectron bicalcaratum I A% IB X

Ghi chu: IUCN (Danh luc dé IUCN, 2022): NT - Sap bi de doa; CITES (Cong uéc quoc té€ vé buon ban cdc
lodi dong thuc vat hoang da nguy cap): II- Han ché budn ban quoc té; SPVN (Sach D6 Viét Nam, 2007): VU -

Sép nguy cap; ND84 (Nghi dinh 84/2021/NP - CP): IB -

Nghiém cam hoan toan viéc san bat, buon ban vi muc

dich thuong mai: IIB - Han ché viéc san bat, buon bian vi muc dich thuong mai: ND64 (Nghi dinh
64/2019/NP - CP): X - Thuoc danh muc lodi nguy cap, quy hiém can wu tién bao vé.
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Két qua nghién cttu cho thdy, cac loai ga nguy
cap, quy, hiém tai Khu BTTN Pu Hu cé gia tri bao
toén rat cao, dic biét 1a loai Ga tién mat vang khi co
tén trong ca Cong uwoc CITES (2019) [8], Sach o
Viét Nam (2007) [2], Nghi dinh 84/2021/ND - CP [4]
va Nghi dinh 64/2019/ND - CP [5].

3.3. Hién trang quan thé cac loai ga nguy cip,
quy, hiém tai Khu BTTN Pu Hu

Két qua diéu tra thuc dia va két qua phong van
cho thdy cac loai ga nguy cép, quy, hiém c6 so luong
ca thé han ché ngoai tr nhién nén rat hiém gip. Day
ciing la dac diém chung cta céac loai ga nguy cap,
quy, hiém ¢ Viét Nam boi chung dang chiu nhiéu tac
dong cho su ton tai. Tai Khu BTTN Pu Hu, Ga 16i
trang va Ga tién mat vang 1a nhing loai hiém gap
nhat, qua trinh diéu tra phan 16n chi nghe thay tiéng
kéu va duoc ghi nhan qua phan tich am thanh va dat
bay anh.

Bang 3. Mitc @9 phong phu ciia cAc loai ga nguy cap, quy, hiém tai Khu BTTN Pu Hu

STT Tén phé thong Ten khoa hoc Mitrc do phong phu
1 Cay nhat ban Coturnix japonica ++
2 Ga so hong hung Arborophila rufogularis +
3 Ga so hong trang Arborophila brunneopectus +
4 Ga so nguc gu Arborphila charlfonii +
5 Ga loi trang Lophura nycthemera +
6 | Gatién matvang Polyplectron bicalcaratum +

Ghi chii: (++++): Rat nhiéu; (+++): Nhiéu; (++): It: (+): Hiém.

3.4. Dic diém phan bé cta céc loai ga nguy cip, quy, hiém tai Khu BTTN Pu Hu
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Hinh 2. Khu virc phan b6 ctia cAc lodi ga nguy cép, quy, hi€m tai Khu BTTN Pu Hu
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Cac loai ga nguy cap, quy, hiém phan b6 & hau
hét cac trang thai c6 rimg trén nui dat nhung tap
trung chu yéu & cac trang thai rimg trung binh, rimg
nghéo, rimg phuc hoéi, rimg tre nta, ring hén giao
g0 tre ntra, rimg hon giao tre nita go; it phan bo & cac
trang thai rung trén nui da. Theo d6 cao, nhin chung
cac loai c6 xu huéng phan bo trén nhiéu dai cao khac
nhau, tir 300 — 1.000 m so voi muc nudc bién. Tuy
nhién, st phan bo theo dd cao & mdi loai lai cé su
khac biét nhat dinh. Ga tién mat vang phan bo rong
nhat, ghi nhan & do cao tir 300 — 1.000 m, tap trung &
do cao trén 600 m; Ga 16i trang ghi nhan & do cao ti
400 — 700 m; Ga so hong trang ghi nhan & do cao ti
600 — 800 m; Ga so hong hung ghi nhan & do cao 300
— 900 m; Ga so nguc gu ghi nhan & do cao 600 — 800
m. Cac loai ga nguy cap, quy, hiém duoc ghi nhén tai
cac tiéu khu 49, 56, 76B, 82, 83, 94, 97, 98, 102, 112A,
120 ctia Khu BTTN Pu Hu.

3.5. Cac méi de doa dén cac loai ga nguy cip,
quy, hiém tai Khu BTTN Pu Hu

Tur két qua diéu tra bang cac nguén thong tin
khac nhau, 4 moi de doa cha yéu dén cac loai ga
nguy cap, quy, hiém tai Khu BTTN Pu Hu duoc xac
dinh gém: san bat trai phép; khai thac go trai phép;
khai thac 1am san ngoai go; chan tha gia suc.

- San bat trai phép: anh hudng truc tiép dén cac
loai ga nguy cép, quy, hiém ciing nhu céc loai dong
vat khac trong Khu BTTN Pu Hu. Hoat dong san bat
trai phép dién ra vao hau hét thoi gian trong nam va
cht yéu do nam gioi thuc hién. Hoat dong nay dién
ra & nhiéu khu vuc khac nhau trong Khu BTTN Pu
Hu nhung tap trung ¢ cac tiéu khu 56, 70, 71, 72, 94,
98, 102.

- Khai thac go trai phép: anh huéng tiéu cuc dén
cac loai ga nguy cap, quy, hiém do 1am giam chat

luong, thu hep sinh canh séng ctia cac loai. Mac du
hoat dong nay da duoc kiém soat tot trong nhimg
nam tré lai day nhung nguy co de doa van 1a rat 16n,
thuong tap trung & cac khu vuc c6 nhiéu cay go lon,
gan khu vuc sinh song ctia nguoi dan nhu tai cac tiéu
khu 56, 70, 71, 72, 94, 98, 102.

- Khai thac 1am san ngoai g6: phan lon do nguoi
dan dia phuong thuc hién, cha yéu 1a 14y mang do
dién tich rimg tre nta chiém dién tich kha 16n trong
pham vi ctia Khu BTTN P Hu. Thoi gian 1dy ming
dién ra theo mua, cht yéu tap trung tir thang 5 dén
thang 7 hang nam. Cac sinh canh c6 tre ntta phan bo
ciing 1a sinh canh s6ng cht yéu cta cac loai ga, do d6
ngoai anh hudng truc tiép dén sinh canh séng cua
chung, hoat dong nay ciing co6 thé gay ra moi de doa
truc tiép dén su sinh ton cta cac loai do nguoi di 1y
ming thuong c6 co hoi cao dé bat gap cac loai ga.

- Chan tha gia suc: cha yéu 1a trau, bo 1a hoat
dong dién ra twong do6i phé bién tai nhiéu khu vuc
trong Khu BTTN Pu Hu, dac biét 1a cac khu vuc
viung dém. Hoat dong nay c6 thé anh hudng truc tiép
dén sinh canh song cta cac loai ga, dong thoi cé thé
mang mam bénh va phat tan sang cac loai hoang da
khac trong Khu BTTN Pu Hu. O nhiéu khu vuc
nguoi dan con lam nhing lan trai dé phuc vu hoat
dong chan tha gia suc lam gia tang nguy co xam lan
dat va su xuat hién thudng xuyén ctia con nguoi vao
rung.

Tt két qua xép hang cac moi de doa co thé thay
rang san bat trai phép va khai thac gé trai phép van la
hai méi de doa nguy hiém nhat khong chi voi cac loai
ga nguy cap, quy, hiem ma voi cad hé sinh thai tu
nhién ctia Khu BTTN Pu Hu. Chan tha gia suc, khai
thac 1am san ngoai g6 ciing 1a nhitng moi de doa tiém
tang néu khong co bién phap ngan chan kip thoi.

Béang 4. Xép hang cidc mdi de doa dén cac lodi ga nguy cép, quy, hi€m tai Khu BTTN Pi Hu

STT Méi de doa Phan hang theo timg tiéu,chi : Téng Xép
Phamvi | Cuongdo | Cap thiét hang
1 San bat trai phép 4 4 4 12 1
2 Khai thac g6 trai phép 3 2 3 8 2
3 Chan tha gia stc 2 3 2 7 3
4 Khai thac 1am san ngoai go 1 1 1 3 4

Ngoai nhitng méi de doa ch yéu nhu da phan
tich & trén, cac loai dong vat hoang da noi chung va
cac loai ga nguy cap, quy, hiém noi riéeng cta Khu
BTTN Pt Hu con c¢6 thé chiu anh huéng ctia nhimg

moi de doa tiém tang khac trong tuong lai, dic biét 1a
phat trién du lich sinh thai khong bén vimg, 14n
chiém dat rimg trai phép, chay ring va bién ddi khi
hau.
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3.6. Dé xuit gidi phap bao ton cac loai ga nguy
cap, quy, hi€ém tai Khu BTTN Pu Hu

- Tang cuong cong tac tuan tra, kiém soat tai
nguyén rimg dé kip thoi phat hién va xit ly cac vu vi
pham trai phép tai Khu BTTN Pu Hu. Ngoai tuan tra
thuong xuyén hodac dot xuat khi co thong tin vi
pham, cac tuyén diéu tra can duoc thiét ké dé di qua
cac sinh canh quan trong hodc cac diém nong, cac
diém tiém nang bi tac dong, khai thac. Doi voi cac
loai Ga, tap trung vao cac khu vure ¢6 phan bé ctia cac
loai ga nguy cap, quy, hiém, dac biét 1a cac sinh canh
rimg tr nhién giau, trung binh, rimg hon giao go tre
ntra tai cac tiéu khu 56, 83, 97, 98, 102 thuoc Khu
BTTN Pu Hu. Pay la cac khu vec da ghi nhan cac
loai ga nguy cap, quy, hiém cu tra tit qua trinh diéu
tra thuc dia.

- Ngan chin triét dé cac hoat dong liéen quan dén
tieu thu, kinh doanh cac san phdm dong vat hoang
da, trong @6 co cac loai chim. Van déng cac nha hang
ky cam két khong kinh doanh cac san phdm dong vat
hoang da; phoi hop véi chinh quyén dia phuong cac
x4, thon/ban giap danh trong Khu BTTN Pu Hu ky
cam két vé bao vé rimg, khong vi pham phap luat lién
quan dén khai thac 1am san.

- Tang cuong cac hoat dong dé kiém soat, ngan
chan nhirng tac dong truc ti€p dén rimg nhu: thao do
bay bat, cAm sin bat dong vat duéi bat ky hinh thic
nao, dac biét 1a cac khu vuc trong vung 16i. Van dong
nguoi dan giao nop sung san, cac loai bay dong vat
cho co quan chtc nang.

- Khoanh viing nhiing khu vuc diém nong vé bao
ton da dang sinh hoc dé c6 bién phap chu dong trong
cong tac quan ly nham ngan chan tir xa cac tac dong
tiéu cuc dén cac loai dong vat hoang da ¢ cac khu
vuc nay, tap trung ¢ cac tiéu khu c6 hoat dong san
bat, khai thac go trai phép nhu tiéu khu 56, 70, 71, 72,
94, 98, 102.

- Tang cuong cong tac tap huin vé ky thuat diéu
tra, gidm sat da dang sinh hoc cho can bo quan ly
Khu BTTN Pu Hu, déng thoi trang bi co s& vat chat,
trang thiét bi phuc vu cong tac tuan tra, kiém soat,
giam sat da dang sinh hoc nhu 6ng nhom, may anh,
may dinh vi GPS, bay anh, cic phan mém chuyén
dung...

4. KET LUAN

Téng s6 9 loai chim thuoc Bo Ga, trong dé co 6
loai nguy cép, quy, hiém da duoc ghi nhan tai Khu
BTTN Pu Hu. Trong d6, co6 1 loai co6 tén trong Cong
wdc CITES (2019), 1 loai c6 tén trong Danh luc do

IUCN (2022), 1 loai co6 tén trong Sach Do Viet Nam
(2007), 5 loai co6 tén trong Nghi dinh 84/2021/ND-
CP va 1 loai dwoc liet ke trong Nghi dinh
64/2019/NDb-CP.

Phan 16n cac loai ga nguy cap, quy, hiém c6 so
luong ca thé han ché, hiém gap ngoai tu nhién, dic
biet 1a Ga tién mat vang (Polyplectron bicalcaratum)
va Ga 1oi trang (Lophura nycthemera).

Cac loai ga nguy cap, quy, hiém phan bo rong,
c6 thé duoc bat gip & nhiéu trang thai rimg khac
nhau nhung tap trung chia yéu & cac trang thai rimg
trén nui dat: rimg trung binh, rimg nghéo, rimg phuc
hoi, rimg tre ntra, ritng hon giao go tre ntta hoac tre
ntra g6 & do cao tir 300 dén 1.000 m so v6i mat nuoc
bién thudc cac tiéu khu 49, 56, 76B, 82, 83, 94, 97, 98,
102, 112A, 120.

Cac loai ga nguy cap, quy, hiém tai Khu BTTN
Pu Hu chiu anh huong ctia 4 méi de doa cha yéu
gom: San bat trai phép, khai thac gb trai phép, chan
tha gia suc, khai thac 1am san ngoai gb trong do san
bat trai phép, khai thac g6 trai phép 1a hai moi de doa
hang dau, c6 4nh hudng 16n nhat dén cac loai. Ngoai
ra, c6 4 moi de doa tiém tang trong lwong lai dén cac
loai ga nguy cép, quy, hiém cia Khu BTTN Pu Hu 1a
phat trién du lich sinh thai khong bén vimg, l4n
chiém dat rimg trai phép, chay rimg va bién déi khi
hau.

Can trién khai téng thé cac giai phap bao ton cac
loai ga nguy cap, quy, hiém tai Khu BTTN Pu Hu,
trong do tap trung vao giai phap cht yéu da duoc dé
xuat lién quan dén cong tac tuan tra, kiém soat; thuc
thi 1am luat; tuyén truyén van dong, nang cao y thtc
cong déng; phoi hop véi chinh quyén dia phuong va
cong doéng trong bao ton.

LOI CAM ON

Nghién cttu ndy Ia két qud cua dir 4n Diéu tra,
danh gi4 hién trang va bao ton cdc lodi Ga nguy cap,
quy, hiém thuoc ho Tri (Phasianidae) tai Khu BTTIN
Pu Hu, tinh Thanh Hoa. Chung toi cing xin gui loi
cam on dén UBND tinh Thanh Hoa, Sé Nong nghiép
vda PINT tinh Thanh Hoa, Ban Quan Iy Khu BTTN
Pu Hu, cdc cong tic vién, can bo kiém lam va nguoi
dan dia phuong da ho tro thu thap so liéu ngoai thuc
dia.
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STATUS AND SOLUTIONS TO CONSERVE RARE AND ENDANGERED GALLIFORMES
SPECIES IN PU HU NATURE RESERVE

Vu Tien Thinh"2, Nguyen Ba Thach?, Nguyen Chi Thanh*, Do Ngoc Duong?,
Phan Viet Dai-2, Hoang Van Huy?, Nguyen Thi Hoa? Nguyen Huu Van!, Giang Trong Toan!

! Vietnam National University of Forestry
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* Bac Giang Agro-Forestry University

Summary

Pu Hu Nature Reserve is located in Quan Hoa and Muong Lat District, Thanh Hoa Province, covering an
area of 28,468.64 hectares. The reserve has several ecosystem types, serving as the habitat of many wildlife
species, including several endangered, precious, and rare species of high conservation value, including
birds belonging to the Galliformes Order. The survey conducted from January 2021 to October 2022
identified 9 bird species belonging to the Galliformes Order, accounting for 45% of the wild Galliformes
species in Vietnam,; including 01 species listed in CITES (2019) Convention (Appendix II), 01 species listed
in Vietnam Red Book (2007), 05 species listed in Decree 84/2021/ND - CP, 01 species listed in Decree
64/2019/ND - CP. Population distribution maps of endangered, precious, and rare Galliformes species were
also developed. The project also identified threats and proposed solutions to conserve endangered and rare

Galliformes species in Pu Hu Nature Reserve.

Keywords: Galliformes, Pu Hu Nature Reserve, Phasianidea.
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NGHIEN CUU MOT sO THONG SO VAN HANH COT
PLASMA LANH XU LY NUGC NGAM PHUC VU SINH
HOAT NONG THON

TOM TAT

Lé Hoang Viét!, Nguyén Cong Thuan?,
Nguyén Vian Diing?, Nguyén Vo Chau Ngan®*

Nghién cttu nham khao sat mot s thong s6 van hanh cu thé (luu luong nap nuéc, thoi gian luu nuéc) cho
cum plasma lanh dé xt Iy nudc ngdm phuc vu nhu cau sinh hoat. Cac thi nghiém tién hanh trén moé hinh cot
plasma lanh quy mé phong thi nghiém véi nguén nuoc ngdm duoc gy 6 nhiém nhan tao. Két qua thi
nghiém cho thay, tai nap va thoi gian trit nuéc sau xit Iy anh huéng dén hiéu suit xt ly ctia hé thong. Van
hanh thit nghiém cot plasma lanh véi tai lwong 0,002, 0,003, 0,004, 0,005 m®/phut cho thay, v6i luu luong t6i
thiéu 0,003 m®/phut cung cap da chiéu day 16p nudc gitp taing dién truong trong khe hé dién cuc, 1am tang
cong suat va do 6n dinh ctia cot plasma; hiéu suat xt ly cac thong sé 6 nhiém rat cao, tuy nhién ham luong
ni-trat c6 xu huéng ting khi tang tai lrong nap nuéc nhung khong vuot nguong cho phép déi voi nudc sinh
hoat. Trong s6 cac méc thoi gian triv nuoc (15, 20, 25, 30, 35 phit), nudc sau xit Iy nén tiép tuc cho luu & bon
chta t6i thiéu 20 phut dé du luong ozone va cac goc hydroxyl tiép tuc phan tmg voi cac chit 6 nhiém nham
dat hiéu qua xtr Iy cao va nudc sau xtt Iy khong con du luong ctia ozone.

Tt khoa: Cong nghé plasma lanh, liru luong nap nudce, nude ngam, thoi gian liu nudc, xiv Iy 6 nhiém.

1. BAT VAN BE

O déng bing song Ctu Long (PBSCL), viec sit
dung nuéc ngam da tiang lén theo cap so6 nhan ké tir
nhitng nam 1990 [1], dan dén can kiét nguén nuoc
ngam va suy giam chat luong nudc. Pac biét trong
boi canh cta bién ddi khi hau (BDKH), muc nudc
bién dang, cong thém su 6 nhiém nguon nudc mat,
nguoi dan ving nong thon khu vuc ven bién DPBSCL
c6 xu huéng chuyén sang st dung nudc ngam ngay
cang nhiéu. D€ tmg ph6 véi 6 nhiém ngudn nudc
ngam, Chinh pha da ban hanh Nghi dinh so
167/2018/ND-CP ngay 26/12/2018 vé viéc han ché
khai thac nudc duoi dat [2].

O Viet Nam c6 khoang hon 1 triéu giéng khoan
c6 nong do arsen trong nudc ngam cao hon tir 20 - 50
lan theo tiéu chuin ctia Bo Y té, gay nhiém doc man
tinh do phoi nhiém arsen cho xap xi 0,5 - 1,0 triéu
nguoi [3]. Rieng & DPBSCL mot s6 dia phuong co
giéng nudc ngam bi nhiém arsen nhu: An Giang, Soc
Trang, Tra Vinh [4]. Cac giang vién cia Khoa Moi
truong va Tai nguyén thién nhién - Truong Pai hoc
Can Tho da ché tao bo xi ly arsen trong nudc ngam

" Khoa Mo6i truong va Tai nguyén thién nhién, Truong Dai
hoc Can Tho

2Khoa Cong nghé, Truong Dai hoc Cén Tho

"Email: nvengan@ctu.edu.vn

bang hoéa chat va da dua vao tmg dung thuc té tai cac
ho gia dinh & Tra Vinh, Séc Trang [5].

Trong nhitng nam gan day, cong nghé plasma,
dac biét plasma lanh duoc tmg dung trong xt ly nudc
do tiéu ton it nang luong. Khi stt dung plasma lanh,
nudéc duoc dién phan & hiéu dién thé cao tao nén
nhitng goc hoa hoc c6 tinh 6-xy héa manh c6 thé
chuyén cac kim loai nang tit dang khit sang dang o-
xy hoa va két tda, sau d6 duoc ling va loc ra khoi
nuoc. Cac chat 6-xy hda manh nay va tia UV (tao ra
tir hod quang dién) con c6 thé tieu diét cac vi sinh vat
¢0 hai trong nudc. Pa c6 mot nghién ctiu xt ly nuéc
ngam bang cong nghé plasma lanh ghi nhan luu
luong nap nudc 2 L/phat va thoi gian trit nudc 20
phut 1a pht hop [6], tuy nhién cac thong s6 van hanh
ctia thi nghiém con khiém ton can duoc tim hiéu
thém. Nghién cttu nay tién hanh trén cung moé hinh
cot plasma [6], nham tim ra mot s6 thong s6 van
hanh cu thé hon phuc vu cho viéc ché tao thiét bi
tmg dung vao thuc té xtt ly nuéc ngdm phuc vu nhu
cau nudc sinh hoat.

2. PHUONG PHAP - PHUONG TIEN NGHIEN CUU

2.1. Mo hinh thit nghiém

Nghién cttu nay st dung mé hinh cum x ly
nudc ngam bang plasma lanh da duoc thiét ké va ché
tao tir nghién ctru ctia dé tai Tay Nam bo, ma so
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TNB.DT/14 - 19/C02. Cum bé xtt ly plasma lanh quy
mo phong thi nghiém van hanh theo kiéu bé phan
ung lién tuc voi ché do dong chay tir trén xuong tao
thanh mang nuéc xung quanh hé dién cyc tao
plasma (Hinh 1) c6 mét s6 thong so6 thiét ké nhu sau:
dién cuc trong ché tao bang inox c6 duong kinh
ngoai 22 mm, dién cuc ngoai ché tao bang 6ng thach
anh duong kinh 35 mm, day 3,5 mm phu 16p mang

nhom day 0,08 mm, dién ap tao plasma 18 kV- 29
kHz.

2.2. B0 tri thi nghiém

Trong thi nghiém nay mau nudc giéng duoc thu
thap va phan tich cac thong s6 chat luong nudc. Két
qua phan tich trinh bay trong bang 1.

Bang 1. Nong d9 cac thong s6 6 nhiém ctia mau nuéc thi nghiem

Chi tieu Dbon vi Mau nud6c giéng QCVN 01-1:
Trudc khi gay 6 nhiém Sau khi giy 6 nhiém 2018/BYT
pH - 6,7 6,5 6,0-8,5
Do duc NTU 0,48 14,1 2
Ni-trat mg/L 14 8,8 2
Fe mg/L 0,051 3,91 0,3
Arsen mg/L KPH 0,03 0,01

Ghi chu: KPH - khong phat hién.

Do céac thong s6 déu dat gia tri cho phép cta
QCVN 01-1: 2018/BYT Quy chuén ky thuat Quéc gia
vé chat luong nuéc sach st dung cho muc dich sinh
hoat, dé tién hanh thi nghiém can pha véi hoa chat
dé gay 6 nhiém nguon nuodc nay. Cac loai phén sat
FeSO,.7H,0 va FeCl,.6H,0 (d6 tinh khiét 99%) duoc
stt dung dé gay nhiém sat, trong khi acide asenic
H;AsO, duoc pha vao dé gay nhiém arsen cho nuoc.

Nudc duwoc nap vao cot plasma véi nhiing luu
luong khac nhau, gobm 0,002, 0,003, 0,004, 0,005
m?/phut (dua trén gia tri 2 L/phut trong thi nghiém
truoe day [6]; khong chon gia tri 0,001 m3/phut vi

luru lwong thap nén 16p nudc chay trén bé mat dién
cuc khong 6n dinh). Nudéc sau khi qua cot plasma
duoc luu lai trong binh chtta trong nhimng khoang
thoi gian twr 15, 20, 25, 30 phat (dua trén gia tri 20
phut trong thi nghiém truoc day [6]) dé cac phan
ung ti€p tuc xay ra; sau d6 nudc bom qua cot loc
cotton dé ldy mau phan tich. Ly do trit nu6c lai trong
binh chtra 1a do sau khi qua cét plasma, nudc con
chtta nhiéu ozone hoa tan va can phai c6 thém thoi
gian dé cac phan tng 6-xy hoa sat tao két tta hoan
toan.

(1) Binh chita nuoc can xur Iy
(2) Binh chita nuoc sau xur Iy
(3) Van nuoc

(4) M4y bom nuoc

(5) Bom cap khi cho buong
plasma

(6) Mdy bién ap
(7) Luu Irong ké

(&) Tiu dién

(9) Nguon cao dp

(10) Buong tao plasma
(11) Bo loc

Hinh 1. Cum plasma lanh xtt ly nuéc ngam [6]
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Bang 2. Tai nap nuédc cho cot plasma véi cac mic luu luong khac nhau

Luu lwong Dién tich ban dién Tai nap nudc

(m®/phut) cuc (m?) m>xm?xphut?! m®xm?xgio! m*xm?xngay’!
0,002 0,005181 0,39 23,16 555,88
0,003 0,005181 0,58 34,74 833,82
0,004 0,005181 0,77 46,32 1111,75
0,005 0,005181 0,97 57,90 1389,69

2.3. Phan tich mau va danh gia két qua
Bang 3. Phuong phap dinh luong cac théng s6

chat lugng nuoc
Thong s6 Phuong phap dinh luong
pH TCVN 6492: 2011 (ISO 10523:2008)
Do duc |TCVN 6184: 1996 (ISO 7027:1990)
Ni-trat TCVN 6180: 1996 (ISO 7890-3:1988 (E))
Sat TCVN 6177: 1996
Arsen TCVN 6626: 2000

Truoc va sau khi qua cot plasma, mau nudc duoc
thu thap va phan tich cac thong s6 pH, do duc, ni-

trat, sat, arsen theo cac phuong phap chuin da quy
dinh.

Két qua phan tich mau nuoc sau khi xt ly duoc
so sanh voi mau nuoc dau vao dé danh gia hiéu suat
xt ly ctia cOt plasma véi. Dong thoi so sanh voi Quy
chuén ky thuat Quoc gia vé chat luong nudc sach sit
dung cho muc dich sinh hoat QCVN 01-1: 2018/BYT
dé danh gia hiéu qua cia qua trinh xtt ly. Nghién ctru
nay khong danh gia thong s6 vi sinh vi hiéu qua loai
bé vi sinh bing cot loc plasma da duwoc nhiéu nghién
ctu trude d6 xac nhan [7, 8].

voi hé thong
- Tién hanh trén nuéc 6 nhiém nhan tao

0,003, 0,004 va 0,005 m*/phut

pH, d0 duc, ni-trat, Fe, As

Thi nghiém 1: xac dinh luu lwong nuéce xir Iy phu hop

- Thay déi luu lIuong bom nudc véi bon mire do: 0,002, >

- Céac thong s6 danh gia sau xtt ly va 10 phut trit nudc:

Luu lwong van hanh
hé thong

phtt hop trong binh chia
- Tién hanh trén nuéc 6 nhiém nhan tao

30 va 35 phut

ozone

Thi nghiém 2: xac dinh thoéi gian luu nudc sau xir ly

- Thay dai thoi gian Iuvu nudc & nam muc do: 15, 20, 25,

- Céac thong s6 phan tich: pH, d6 duc, ni-trat, Fe, As,

A

Thoi gian luu nuéce
ctia he thong

A\ 4

Luu luwong va thoi gian luu nuée phu hop

A

dé van hanh heé thong

Hinh 2. So d6 bé tri cac thi nghiém

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xac dinh lieu lwong nap phit hop

pH dong vai tro quan trong trong viéc tao ozone,
do d6 anh hudong dén hiéu suat xit Iy nuéc. Trong thi
nghiém nay gia tri pH dau vao 1a 6,5, khong doi &
mtuc luu luong 0,002 m?/phut, tang lén 6,7 & mic
0,003 m®/phut va tang dén 6,9 & mtc Itu luong 0,004
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va 0,005 m®/phut. Gia tang pH tang khong nhiéu va
nam trong khoang cho phép (6,0 - 8,5) ctia chat
luong nudc sach st dung cho muc dich sinh hoat
theo QCVN 01-1: 2018/BYT.

pH ciing 1a yéu t6 chinh gitp chuyén déi As®
thanh As*, qua trinh chuyén ddi nay sé dién ra
nhanh hon khi tang gia tri pH [9]. Tuy nhién, doi
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tuong cta nghién ctru nay 1a nwéc ngam dung cho
muc dich sinh hoat nén nhom nghién ctru khong tién
hanh thi nghiém tang pH d€ danh gia hiéu qua xtt ly
cta cum plasma lanh.

Qua trinh xtt Iy nuéc bang plasma lanh tao ra
phu phdm anh hudéng dén chat luong nuoc 1a ni-trat
[10]. Trong thi nghiém nay, nong do ni-trat trong
nuoc sau xtt ly cao hon dau vao & cac muc luu luong
0,002, 0,003 va 0,005 m®/phut. Rieng muc luu luong
0,004 m*/phut, ndong @6 ni-trat co gidm so voi dau vao
nhung van cao hon 3,5 1an so voi gia tri cho phép (2
mg/L) cta chat luong nudc sach stt dung cho muc
dich sinh hoat theo QCVN 01-1: 2018/BYT.

pH (), ni-trat (mg/L)

e=pH  —a=Ni-trit

0,002 0,003 0.004 0.005

Luu Irgng nap nwée (m¥/phit)

Hinh 3. Dién bién néng @6 pH va ni-trat trong nuéc
theo luu luong nap

100 -
90 -
80 -
70 -
60 -
50 1
40 |
30 |
20 A
10

| @P6 duc
: B Arsen
: OFe

:

| Trwde xir Iy

Hiéu suit xit If (%)

| 0,004 | 0,005

Luru lwgng nap nwée (m?/phat)

Hinh 4. Dién bién cac thong s6 6 nhiém & cac leu
Iwong nap khac nhau

Hiéu suat xt ly cac thong s6 6 nhiém khac trinh
bay trong hinh 4. Khi nwéc di qua cot loc plasma sé
hinh thanh két taa Fe (OH); két dinh vao cac hat keo,
chat ran lo Itmg va lang xudng, sau do bi gitr lai trong
cot loc giup giam do duc ctia nudc. Hieu suat xit ly do
duc & muc luu luong 0,003 m®/phut (84,1%) ting cao

hon mtc 0,002 m?/phut (78,5%), sau d6 giam & mtrc
0,004 m®/phut (83,1%). Do duc ctia nuéc sau xtt Iy co
giam nhung chua dat yéu cau cho phép (2 mg/L) cta
chat luong nuoc sach stt dung cho muc dich sinh
hoat theo QCVN 01-1: 2018/BYT.

Khi xit ly nueoc bang cot plasma lanh, néng do
arsen giam chu yéu tir qua trinh 6-xy héa As* dang
hoa tan thanh As® dang két thia boi ozone [11]. Hiéu
sudt xtr ly arsen ghi nhan tir thi nghiém nay kha thap,
chi dat 21,9 - 53,1%. Nong do arsen dau ra cta hai
mtuc luu luong 0,002 m?/phat va 0,003 m?/phut 1a cao
nhat va tuong duwong nhau, nhung van cao gip doi
gia tri cho phép (0,01 mg/L) cta Quy chuan QCVN
01-1: 2018/BYT.

Bén canh phan tng 6-xy hoa va o pH ctia nudc,
kim loai nang trong nuoc ciing 1a yéu t6 anh huéng
dén hiéu suat xt ly arsen trong nuéc ngam. Hiéu qua
loai bé arsen phu thudc chtt yéu vao nong do ban dau
clia sat va arsen trong nuéc ngam va co ché cong két
cta chung. Thong thuong ti 1é Fe : As thich hop 1a 20
: 1 voi gia thuyét 1 mg Fe co thé loai bo 50 ug As,
trong diéu kién nay hiéu qua loai bo arsen co thé dat
duoc tir 80 - 90%. Mot s6 ngudn nudc ngam c6 néong
do sat thap sé anh hudng dén hiéu suat loai bd arsen,
khi d6 b sung sat vao nudc sé dién ra qua trinh
cong két giita sat va arsen gitp loai bd arsen hiéu
qua hon. Ngoai ra, hiéu qua loai bo arsen giam khi
pH tang, thém vao d6 khi néng d¢ chat hiru co tu
nhién, ortho-phosphate va silicat cao ciing lam giam
hiéu qua loai bo arsen do ching canh tranh cac vi tri
hap phu cta hydroxyt sat [12].

Tai cot plasma, ozone tao ra sé 6xy hoa Fe*
thanh Fe®* két tta dé dang ling va dua ra ngoai. Voi
nong do sat dau vao 3,91 mg/L nim & muc 6 nhiém
trung binh ctia mot s6 giéng khoan viing DPBSCL [5],
hieéu suat xit ly sit ¢ tat ca cac muc luu lwong rat cao
va 6n dinh tr 98,3% (lvu lwong nap nudc 0,004
m?/phat) dén 98,8% (lvu lwong nap nudc 0,003
m®/phut). Nong do sat trong nudc sau xit ly déu dat
yeéu cau cho phép (0,3 mg/L) ctia chat luong nudc
sach stt dung cho muc dich sinh hoat theo QCVN 01-
1: 2018/BYT.

O cac cap luu luong thi nghiém (2 - 5 L/pht),
cot plasma c6 kha nang xt ly sat dat tieu chudn nuoc
cap cho sinh hoat, cac thong s6 con lai chua dat. Tuy
nhién, vo6i hiéu suit xit Iy cao nhat ghi nhan & luu
luong 0,003 m?®/phut chimg té cot plasma hoat dong
6n dinh & tai nap nay. Do d6, & thi nghiém xac dinh
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thoi gian lwu nwéc, chon mic luu lwong 0,003
m?®/phut tién hanh thi nghiém.

3.2. Thi nghiém x4ac dinh thoi gian luvu nuéc
trong binh chita sau xtt ly

Trong thi nghiém xac dinh luvu lwong nap, nuédc
sau xtt ly duoc trit 10 phut truéc khi phan tich dé
danh gia hiéu qua xt ly ctia cot plasma. Tuy nhién
néu trir nudc trong 10 phut c6 kha nang chuyén hoa
ozone chua dat va du luong ozone van con trong
nuoc. Do d6 & thi nghiém nay, 5 méc thoi gian luu
nuoc khac nhau duoc chon dé lam thi nghiém bao
gom: 15, 20, 25, 30 va 35 phut.

Bang 3. Nong d9 cac chi tiéu ban dau ctia mau nuéc

giéng thi nghiém
\ Thong s6 6 QCVN 01-1:
Chi | Don nhidm i 2018/BYT
tiéu vi L e
nuoc giéng

pH - 6,5 6,0-8,5
Nitrat | mg/L 3,2 2
Do duc | NTU 39,23 2
Fe mg/L 4,16 0,3
Arsen | mg/L 0,31 0,01

Két qua phan tich cho thdy, néong do ozone cta
nuoc sau khi xtt ly bang cot plasma va trit lai 10 phut
1a 0,12 mg/L, gi4 tri ndy gidm dan con 0,09 mg/L sau
15 phut trit, con 0,07 va 0,02 mg/L sau 20 va 25 phut
trit va khéng phat hién sau khi luu tir 30 phut tré di.
biéu nay 1a do nudc sau khi qua cot plasma van con
chtta ozone va cac goc tu do, luong ozone du ti€p tuc
phan tmg v6i cac chat 6 nhiém trong nu6e va phan
hty theo thoi gian. Két qua nay khang dinh su can
thiét cta viéc trit nudc lai sau khi qua cot plasma dé
cac phan tmg tiép tuc xay ra va phan huay hoan toan
ozone, tranh du luong ozone gay ra nhiing bénh ly
duong ho hap nhu: ngta hong, ho, viem phé quan,
hen suyén... Thoi gian t6i vu dé luu chtra nudc sau
khi xtt ly qua cot plasma c6 thé chon 30 phuit.

8 0.12
'-—-—-_._.f—x"’A__‘__"/* 0.10

6
—_ 0.08
=
an 2
- 4 - 0.06 2
e -
= -
& —s—pH 0.04 =
= 5 o =
= we— Ni-trit 0.02 2
= Ozone
2 o J - 0.00

Truoe xur 10 phat | 15 phut | 20 phat | 25 phat | 30 phat | 35 phat

ly

Sau xir ly

Hinh 5. Dién bién néng d6 pH, ni-trat va ozone trong
nudc theo thoi gian ltu

Gia tri pH trong nuéc sau xtt ly c6 xu huéng tang
theo thoi gian luu chita. pH nwéc sau khi x ly qua
coOt plasma va trix trong 10 phut giam chat it nhung
sau d6 tang lién tuc dén muc trir nudc 35 phut. Cac
gi4 tri ghi nhan déu nam trong ngudng cho phép cta
QCVN 01-1: 2018/BYT.

Nong d¢ ni-trat ctia mau nudc sau xtt ly ting so
voi truoc khi thi nghieém, dong thoi cé chiéu huong
tang theo thoi gian trit nuéc trong binh cha. Mirc
chenh lech vé néng d6 ni-trat ctia cac mau nudc & cac
thoi gian luu chita khac nhau khong cao (4,5 - 5,2
mg/L). Tuy nhién, cac gia tri ni-trat ghi nhan vuot
nguong cho phép cua tiéu chuidn nuéc sinh hoat
QCVN 01-1: 2018/BYT.
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Thaoi gian hru nwéc

10 phut 25 phut

Hinh 6. Hiéu sudt xit ly cac thong s6 6 nhiém trong
nudc theo thoi gian huu

Hiéu suat xtr ly cac thong s6 6 nhiém khac cta
mau nudc thi nghiém duoc trinh bay trong hinh 6.
Sau khi xtt ly biang plasma lanh va trir 10 phut, do duc
ctia nuoc tr 39,23 NTU giam xuéng con 1,75 NTU
(dat hiéu suat 95,5%). Do duc cta nudc cé xu huéng
tang lén theo thoi gian trix, dat mac 2,19 NTU & 20
phut va 2,37 NTU & 30 phut trit nwéc sau khi xx ly.
Tuy nhién, sau do do duc tiép tuc giam & thoi gian
trt 35 phut voi hieu suat xt ly dat 95,3%. Diéu nay co
thé do cot loc bi cac chat 6 nhiém bam vao lam giam
hiéu qua xt ly, khi chat 6 nhiém bam du day sé bi
bong tréc ra va kha nang xir Iy duoc khoi phuc.

Hiéu suat xir Iy sat cia cot plasma lanh rat cao
dat tir 99% tro len. Nong do sat c6 khuynh huéng
giam theo thoi gian luu nudce, tuy nhién mic giam
khong dang ké. Hiéu qua loai bé sit cta phuong
phap plasma lanh khong phu thuoc nhiéu vao sy thay
d6i ctia thoi gian luu nudc trong binh tir 10 - 35 phut.
Tuong tu voi xtt Iy sat, hiéu qua loai bé arsen cta cot
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plasma lanh khéng phu thudc vao thoi gian luu nudéc
va dat hiéu suat rat cao > 99,4%.

4. KET LUAN VA KIEN NGHI

Cot plasma lanh c6 thé st dung dé xit Iy nudc
ngam bi 6 nhiém va cho hiéu suat cao d6i voi cac
thong s6 do duc, sat, arsen va du luong ozone. Chon
liéu lwong xtt ly ctia cot plasma & muc 0,003 m®/phut
dé dam bao luong nudc cung cap 6n dinh va bé mat
plasma xuat hién day da lam gia ting hiéu suat xtt ly
cac chat 6 nhiém. Nudc sau xt ly tiép tuc trit lai &
bon chira trong t6i thiéu 20 phut dé ozone va cac goc
hydroxyl ti€p tuc phan tng v6i cac chat 6 nhiém can
loai b6 nham dat hiéu qua xit ly cao va nudc sau xit ly
khoéng con du luong ctia ozone.

Do chi phi dau tu cho cot plasma kha cao, nén
nghién ctu tmg dung cum plasma dé xit ly nudc cap
sinh hoat cho mot cong déng nong thon dé nang cao
tinh kha thi vé mat kinh té.
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STUDYING ON OPERATIONAL PARAMETERS OF COLD PLASMA TO TREAT
GROUNDWATER FOR DOMESTIC USE IN RURAL AREA

Le Hoang Viet, Nguyen Cong Thuan,
Nguyen Van Dung, Nguyen Vo Chau Ngan
Summary

The study aim to survey some operational parameters of the cold plasma for groundwater treatment that
could apply to rural area. The plasma system was design to operate in lab scale conditions to treat artificial
groundwater. The results showed that the flowrate of water through plasma column and the storage time of
treated water could be effects to the treatment efficiency of the system. The result of operating the plasma
column with the flowrates of 0.002, 0.003, 0.004, 0.005 m®*/min showed that the flowrate higher than 0.003
m®/min could fulfill the water layer that increasing the electric field between the electrodes slot, accumulate
the electric power and plasma power. The groundwater treatment efficiencies by plasma column at all
treatments were very high, except nitrate trended to increase with higher flowrate but the value still on the
range of national technical regulation on domestic water quality. Among the storage time of 15, 20, 25, 30,
35 minutes, the storage time of at least 20 minutes for treated water so that ozone and hydroxyl continue
react to contaminant matters, following with the better treatment efficiency and limited the residue of
ozone.

Keywords. Plasma technology, water flowrate, groundwater, hydraulic retention time, polluted water
treatment.

Nguoi phan bién: PGS.TS. Lé Dac
Ngay nhan bai: 8/9/2022

Ngay thong qua phan bién: 10/10/2022
Ngay duyét dang: 3/11/2022
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NGHIEN CUU ANH HUONG CUA HE SO KHONG DEU
HAT DBEN B0 NHAY X0I NGAM CUA NEN CAT DUGI1
CONG QUA DE VUNG DONG BANG SONG HONG

binh Xuan Trong?

TOM TAT

X6i hat min 12 hién tuong xay ra dau tién ctia qua trinh x6i ngam. Duéi tac dung ctia dong tham, cac hat min
bi tach roi va cudn troi qua khe hé cta cac hat dat 16n hon, cudi cung dé lai cot dat hat tho chiu toan bo ting
suat hiéu qua, qua do6 lam thay ddi cdu truc cting nhw tinh chat vat Iy va co hoc caa dat. Day 1a mot trong
nhitng nguyén nhan chinh dan dén hu héng nén méng ctia cong trinh va trong nhiéu truong hop, sw co co
thé xay ra. Diéu do6 cho thdy, viéec danh gia su khéi dau cta qua trinh x6i ngdm 1a rat quan trong, dac biét
d6i voi nén cat nhay cam tham. Trong nghién cttu nay, mot thiét bi thi nghieém da duoc thiét ké dé xac dinh
do nhay x6i ngdm cho mot s6 loai dat cat dudi nén cong qua dé ving dong bang song Hong. Thiét bi nay cé
thé kiém soat doc lap trang thai img sudt va gradient thiy luc, déng thoi dinh luong duoc khoi lugng dat bi
x6i va luu Iuong thadm. Dua trén két qua thi nghiém, tién hanh tinh toan chi s6 cuong do x6i va danh gia kha
ning x6i ngam theo quan diém ctia Marot va cs (2011), qua d6 thiét lap méi quan hé gitra chi s6 cuong do
x6i v6i hé s6 khong déu hat ctia dat. Két qua nghién cttu gitp thu duoc cac dir lieu can thiét phuc vu cho

cong tac thiét k€, canh bao an toan.

Tirkhoa: Cong qua dé, nén cat, hé s6 khong déu hat, do nhay xoi ngam.

1. BAT VAN BE

Cong qua dé la mot hang muc quan trong ctia hé
thong de. Trong thoi gian qua, hang loat su c6 da xay
ra doi voi cong dudi dé nhu cong Mai Trang, Vinh
Mo, cong Nhan Hién, cong A27, cong Van Trai (Ha
Noi), cong Tac Giang (Ha Nam)... Su ¢6 cong qua dé
c6 thé phan lam hai dang: (1) St c6 lién quan dén dia
ky thuat nhu lun khong déu, x6i 16 mang cong, tham
quanh than cong...; (2) Su c¢6 hu hong két cau nhu
han ri ctta van, nat gdy tudng cong, than cong, hu
hong san tiéu nang... Cac két qua diéu tra da chi ra
rang, 21,6% su c6 cong qua deé lién quan dén dia ky
thuat va 78,4% su c6 do hu hong két cau [1]. Trong
cac su c6 lien quan dén dia ky thuat, x6i ngam la mot
trong nhitng nguyén nhan chinh gy ra sy mat 6n
dinh ctia c6ng qua de. Xoi ngam lién quan dén su
dich chuyén ctia cac hat min ra khoi két cau dat hat
tho dudi tdc dung ctua dong tham. Su dich chuyén
nay lam tang do réng trong dat, tao nén su tap trung
dong chay va trong nhiéu trudng hop, ong x6i co6 thé
hinh thanh gay mat an toan cong trinh.

Su khoi dau va dién bién ctia qua trinh x6i ngam
phu thuoc vao nhiéu yéu to: ty 1é hat min va hat tho,
duong cong phan bé kich thudc hat, hinh dang hat,
do rong ctua dat, trang thai tng suat, gradient thay

! Vién Thiy cong, Vién Khoa hoc Thiy lgi Viét Nam
Email: xuantronghsc@gmail.com
* Nghién ctru sinh Truong Dai hoc Thiy loi
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lure, van toc dong chdy, goc tham, mic do khong déu
hat. Nghién ctru su khoi dau ctia x6i ngam rat quan
trong cho viéc danh gia 6n dinh thdm cda tang cat
duoi nén cong qua de.

2.DAC PIEM CAU TRUC NEN CONG QUA BE VUNG pONG BANG
SONG HoNG

Néam trong ving déng bang song Héng (DBSH)
—ranh gidi clia qua trinh bién tién, dia chat cac tuyén
de no6i chung va cong qua dé noi rieng kha phtc tap,
dac biét 1a su ton tai cta cac loai dat thuoc hé tang
Thai Binh va Vinh Phtic c6 thanh phan, trang thai,
chiéu day khac nhau, ndm dan xen, khong lién tuc
theo quy luat chung la cang 1én trén hat cang min.
Quan heé vé mat dia tang cac 16p dat trén cho thay,
mo6 hinh 1am viéc ctia hé thong dé gém 3 tang: (1)
Tang phua dat dinh 4 sét — sét c6 tinh tham nho, day
la tang thuong xuyén bi tac dong do anh hudéng
chuyén dong cua song va cac hoat dong dan sinh
kinh té&; (2) tang thong nudc 1a cat pha, cat bui dén
tho c6 tinh tham vira dén 16n; (3) tang sét it tham
hoac d4 goc.

bé phuc vu nghién cttu, da thu thap tai liéu khao
sat, thiét ké ctia 110 cong qua de thuoc 25 tuyén de
trén dia ban cac tinh vung DBSH; trén co sé d6, phan
loai cau truc dia ting dia chat nén cong qua dé trong
ving thanh 3 kiéu nhu sau:

- Kiéu céu truc dia tang s6 1: Toan bo nén cong
la sét (hodc sét pha). Cong dat hoan toan trén 16p dat
loai sét hoac sét pha voi chiéu day khong xac dinh
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(Hinh 1a). Két qua diéu tra cho thay, c6 49/110 cong

trong ving xuat hién kiéu cdu triac nay; cht yéu tap

trung & cac cong thuodc tuyén de Puong, de Day, de

hitu Ludc, dé ta Lach Tray, dé ta Thai Binh, dé hiu
<y MN phia s6ng

MN phia déng

a) Kiéu cau tric 1: Sét (hoac sét pha)
<y MN phia séng

sy MN phia déng

c) Kiéu cau trac 2b: Cat pha - Sét (hoic sét pha)

<y MN phia séng

MN phia déng

Cat

e) Kiéu cau truc 3b: Cat pha - Cat

Tra Ly, de ta Ninh Co va mot s6 cong trén tuyén de
ta Luoc, hitu Cau, dé song Hong, ta Van Uc... Vi he
s6 tham trong khoang 10 - 10% cm/s, day 1a kiéu cau
truc c6 tinh choéng tham tot.

<y MN phia séng

< MN phia déng

b) Kiéu cau tric 2a: Sét (hoic sét pha) - Cat pha
¢ MN phia séng

sy MN phia déng

d) Kiéu cau truc 3a: Sét (hoac sét pha) - Cat
hoac Sét (hoac sét pha) - Cat pha - Cat
<y MN phia séng

sy MN phia déng

Cat

f) Kiéu cau trac 3c: Cat hoac Cat - Sét (hoac sét pha)

Hinh 1. Phan loai cdu tric dia ting nén cong qua dé viing PBSH

- Kiéu cau trac dia tang s6 2: Nén cong ton tai
16p cat pha.

+ Kiéu 2a (Hinh 1b): Sét (hodc sét pha) — Cat
pha. Cong dat truc ti€p trén 16p sét (hoac sét pha) co6
bé day trung binh tir 3 — 6 m; bén dudi ton tai 1op cat
pha c6 bé day khong xac dinh hodc 16p cat pha xen
kep. Hé s6 tham cta 16p sét (hoac sét pha) tir 10° -
10° cm/s, ctaa 16p cat pha 10* - 10° cm/s. C6 20/110
cong co6 kiéu cau trac nay, cha yéu tap trung & de
hiru Cau, ta Lach Tray; ngoai ra con xuét hién nho 1é
trén cac tuyén de song Day, dé song Hong, hitu
Luoc, hitu Hoa va ta Van Uc.

+ Kiéu 2b (Hinh 1c): Cat pha — Sét (hodc sét
pha). Day cong dat truc tiép lén 16p cat pha, bén dudi
1a 16p sét dat loai sét hodc sét pha. Bé day trung binh
ctia 16p cat pha 3 — 5 m, hé s6 tham 10 - 10° cm/s,
trang thai déo dén chay, bé day 16p sét hodc sét pha
khong xac dinh. Kiéu ciu tric nay xuat hién & cong
bau Trau (dé ta Day — Ninh Binh), cong tiéu tram
bom Vinh Tri (dé hittu D4y — Nam Dinh) va cong Ngo
X4 trén dé httu Hong (Nam Dinh).
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- Kiéu céu trac dia tang so6 3: Nén cong ton tai
l6p dat cat

+ Kiéu 3a (Hinh 1d): Sét (sét pha) — Cat hoac Sét
(sét pha) - Cat pha - Cat. Dia ting duéi day cong phan
bo tir trén xudng lan luot 1a 1op sét (hoac sét pha) va
cat hat min dén tho. Lop cat c6 bé day khong xac
dinh hodc nam xen kep gitta cac 16p sét hoac sét pha,
hé so tham 10® - 10* cm/s. 30/110 cong bat gap kiéu
cdu trac ndy, phan b6 chd yéu & cac cong trén tuyén
de song Hong, dé hitu Lach Tray, dé hiru Thai Binh;
ngoai ra con xuat hién & mot s6 cong trén cac tuyén
de hiru Day, de hitu Cau, dé ta Luoc, dé hiru Hoa, de
td Cam, dé hiru Thai Binh... Trong d6, 10/30 cong
xuat hién 16p cat & dudi cao trinh -10,00 m; 9/30 cong
xuat hién & cao trinh -5,00 dén -10,00 m va 11/30
cong xuat hién & trén cao trinh -5,00 m.

+ Kiéu 3b (Hinh 1le): Cat pha — Cat. Chi c6 02
/110 cong thuoc dé ta song Luoc co kiéu cau tric
nay. Giap ban day cong 1a 16p cat pha c6 bé day 4 - 7
m, hé s6 tham khoang 10° cm/s, bén duéi 1a 16p cat
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hat min c6 bé day khong xéac dinh, cao trinh mat 16p -
5,00 dén -6,00 m; hé s6 tham l6n hon 10 cm/s.

+ Kiéu 3¢ (Hinh 1f): Cat hodc cat — sét (sét pha).
Cong dat truc tiép trén 1op dat cat cé bé day khong
xac dinh hodc bén dudi 1a 1op dat sét (sét pha). Co
6/110 cong qua dé gém cong Tac Giang (dé hiru
Héng - Ha Nam), cong Lien Khe (deé ta Hong —
Hung Yén), cong Yén Nghia (dé ta Day — Ha Noi),
cong Nhan Hién (dé hiru song Nhue - Ha N¢i), cong
C4am Dinh va Van Coc (dé Van Coc — Ha Noi) xuat
hién kiéu cau trac nay. Hé s6 tham cua lop dat cat
trong khoang hé s6 tham 10? - 10* cm/s. Pay 1a kiéu
cau trac dé xay ra cac su c6 vé tham.

Nhu vay, nén cta 38/110 cong xuat hién cac 16p
dat cat hat min dén tho. Bé mat 16p dat cat phan bo
kha khong déu, 10/38 cong xuat hién & dudi cao
trinh -10,00 m; 11/38 cong xuat hién & dudi cao trinh
-5,00 m va 17/38 cong xuat hién 16p cat & trén cao
trinh -5,00 m. Dac biét, c6 toi 13/38 cong c6 cao trinh
bé mat 16p cat ndm trén cao trinh -2,50 m (cao trinh
thuong xay dung cong & ving DBSH), trong do6 c6 6
cong dat truc ti€p trén 16p dat cat, cac cong nay tap
trung & cac tuyén de ta hitu song Héng, hitu song
Nhué, ta song Day, Van Coc thuoc Ha Noi, Ha Nam,
Hung Yeén.

3. DANH GIA BO NHAY XOI NGAM CUA NEN CAT DUOI CONG
QUA BE VUNG BBSH

3.1. Co sd khoa hoc

Trong moi truong dat dudi day cong trinh, ngoai
ap suat thay tinh chiém wu thé trong cac 16 réng,
dong tham con tao ra ap luc thiy dong tac dung len
cac hat dat. Vecto cua luc nay song song voi huéng
cua dong chay va goi la vecto ctia gradient thiy luec.
Khi luc nay 16n hon luc can giira cac hat trong dat,
cac hat dat bat dau di chuyén doc theo mot duong
dan duoc xac dinh béi cau trac cta dat.

Xoi hat min (suffusion erosion) 1a hién twong xay
ra dau tién ctia qua trinh x6i ngam. Dudi tac dung
ctia dong tham, cac hat min bi tach roi va cudn troi
qua khe hé ctia cac hat dat 16n hon, cudi cung dé lai
cot dat hat tho chiu toan bd tng suat hiéu qua trong
dat ma khong lam thay d6i thé tich khoi dat. Diéu
nay lam thay déi do rong, dong thoi dan dén cac bién
d6i 1on vé tinh tham cting nhu trang thai co hoc cta
dat.

C6 hai van dé co ban can dugc nghién ctu lién
quan dén chuyén dong cua hat. Trudc hét, can phai
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biét liéu cau tric ctia dat c6 thé thuc hién bat ky
chuyén dong nao hay khong, hoac kich thuoc cta 16
rong c6 nho hon kich thuéc hat nhé nhat?. Bay duoc
coi 1a tiéu chi hinh hoc dé cac hat co6 thé chuyén
dong. Va ngay ca khi tiéu chi nay duoc dap ing, cac
tiéu chi vé thay luc (van toc dong chay trong 16 rong,
gradient thay luc), tng suat ciing can duoc xem xét.

Theo Garner va Famin (2010) [2], cac diéu kién
co ban dé x6i hat min c6 thé xay ra 1a tinh nhay x0i
cta dat, gradient thiy luc ctia dong thdm va tng suat
t61 han gay x6i ngam.

Dua trén quan diém coi hién tuong x6i hat min
nhu 1a két qua cua qua trinh x6i bé mat (bé mat cac
16 rong trong dat), Marot va cs (2011) [3] da dé xuat
phuong phap danh gia do nhay x6i ngam va phan loai
kha nang x6i ngam dua trén chi s6 cuong do xdi I,

I,= _IOglo[ln;XJ M
f

Trong do: m, 1a khoi luong dat bi xoi tich lay va
E;1a nang luong tiéu hao ctia dong tham.

Tuy thudc vao gia tri ctia chi s6 I, kha nang xo6i
ngam cua dat cat duoc chia thanh 6 cap: dat c6 tinh
x0i cao khi I, < 1; xéi vira 1 < I, < 2; x6i nhe 2<], < 3;
dat co tinh khang x6i vitakhi 3 <1,<4;4 <I,<5-dat
c6 tinh khang x6i va I, > 5 - dat c6 tinh khang x6i
cao.

3.2. Cach tiép can

Hién nay, c6 ba cach tiép can dé nhan dién thoi
diém bat dau x6i ngam: (1) Qua su thay ddi gradient
thuy luc; (2) tir su gia ting cua hé s6 tham; (3) dua
vao do6 duc ctia dong tham thoat ra khoéi mau thi
nghiém. Trong nghién ctru nay, cach ti€p can thi 3,
dua trén do duc ctia dong tham va khoi luong dat
dong tham mang theo khi thoat ra khéi mau thi
nghiém, duoc lua chon dé phan tich do nhay xoi
ngam.

3.3. Mo hinh thi nghiém

bé thuc hién cac thi nghiém phan tich do nhay
X0i ngam cta nén cat dudi cong qua dé ving DBSH,
mot mo hinh thi nghiém thdm ngang da duoc nghién
ctru thiét 1ap. Thiét bi cho phép kiém soat doc lap
trang thai ing suat va gradient thay luc, dong thoi
dinh luwong duoc khoi luong dat bi x6i ciing nhu luu
luong tham. Cau tao cta mo6 hinh gém 4 phan: (i)
Hop tham; (ii) Hé thong cap nudc tao ap luc tham;
(iii) He thong tao ung suit dimg va ngang; (iv) Hé
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théng thu gom dat va nuéc tham; (v) Thiét bi phu
tro. Chi tiét mo hinh trinh bay trong hinh 2 va tai liéu

[4].

o N L Tr——
1 Al Buéng nwéc vao
tao ap Iwc bén
8 SCa
é _ Mang cao su . ﬁ Thuse
5 HHHHMHJI}P S -
B i%%o B © —
L — 1 = -=—o =
@%é (3) © | i g”
</ [TETTITITTT ° 3 S B
Tam duc I6 @ S 8 o
2 L A c "y
Budng nwéc vao m =
tao ap luc bé
ao ap luc bén 3 @
)
200 600 | 200 _
S 2 @ S
a) Mat bang bo tri cdc bo phan i 3 |
1} S
il (3]
) {2.51}]7_1 If
Thude Tam duc 16 - L

( 5 .._Thiét bi nén n

Bé nuéc

300 [200

Mar;g c-éo s'uJ“

b) MatcatA-A

Hé khung d& 2 _
[200] 600  |200]

.Binh thu vat liéu x6i

c) MatciatB-B

Ghi chu: 1 - Mau dat; 2 - Ngdn cap nuoc; 3 — Ngan thu dat va
nuroe tham,; 4 — Ngdn chua thiét bi nén; 5 — Thiét bi nén tao
ung sudt thang dimng; 6 - Hop chita nudc tao 4p lirc hong; 7 -
Binh chita nuoc tao dp lic hong; 8a — Binh diéu 4p; 8b — Binh
cap nuoc; 9 — Binh can bang ap lirc; 10 — Binh thu gom dat bi

x0i; 11 — Binh do Irong nuroc tham.

Hinh 3. Hinh anh thyc t€ cia mé6 hinh thi nghiém
3.4. D4t thi nghiem
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Hinh 2. C4u tao mé hinh thi nghiém danh gi4 d6 nhay x6i ngam

Nam loai dat cat trong khu vuc nghién ctru c6 hé
s6 khong déu hat (Cu) dao dong tir 2,5 - 10,0 da duoc
lwra chon dé thi nghiém danh gia do nhay x6i ngam:

- bat loai 1: Cat hat nho, c6 ché 1a cat hat bui tai
de Haru Hong, tinh Ha Nam.

- Dat loai 2: Cat hat min tai d¢ T4 Hong, tinh
Hung Yén.

- bat loai 3: Cat hat nhé tai dé Hiru Luoc, tinh
Thai Binh.

- Dat loai 4: Cat hat trung 1an bui tai dé T4 Pudng,
tinh Bac Ninh.

- bat loai 5: Cat bui tai dé Hiru Hong, thanh pho
Ha Noi.

Chi tieu co ly ctia cac mau dat thé hién trong
bang 1.

bat thi nghiém duoc ché bi tir cat tu nhién voi
thanh phan hat, dung trong tuong tu dat trong thuec té.
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Bang 1. Chi tiéu co Iy clia cac mau dit

Ham luong cac nhom hat (%)
, , , Cuoi,
Loai| So Hat set Hatbui Hat cat s6i | Cu | He s6 tham k,
dat | mau Nhé Lon Min Nhé Vira Tho
<0,005 10,005-0,01| 0,01-0,05 | 0,05-0,1 | 0,1-0,25 | 0,25-0,5 | 0,5-2,0 | >2,0
mm mm mm mm mm mm mm | mm cm/s
1 6 0,60 0,60 2,20 12,00 72,10 12,10 0,40 2,54 7,00.10°%
2 6 2,00 2,00 10,00 20,00 66,00 - - 5,60 1,20.10°®
3 6 2,20 3,40 8,70 10,50 63,30 11,20 0,70 - 6,30 1,90.10°
4 6 - 2,98 6,16 6,68 15,06 48,62 18,88 1,62 |7,50 5,00.10
5 6 6,00 7,50 14,30 25,20 37,80 7,80 1,40 9,20 1,80.10°

3.5. Kich ban thi nghiém

Voi moi loai dat da chon, tién hanh thi nghiém
cho 6 mau tuwong tng voi 6 gia tri gradient J khac
nhau (0,25 - 0,50 - 0,75 - 1,00 — 1,25 — 1,50).

3.6. Két qua thi nghiém va phan tich

Trong moi thi nghiém, gradient thiy luc khong
thay d6i, leu lwong tham, do duc va khéi luong nuoc
duoc do tai mot so thoi diém nhat dinh. Sau d9, toc
do dong chay tir dong hdé do luu luong va hé so

0,12

—O0— P4t loai 1
1 ——Dét loai 2
——PAtloai 3
] —x—Dét loai 4

o
Y
o

2
5 0,08 at loai
> —o—Dat loai § )
c By
.0,06 X
S /X/X/
@ 0,04 /X
X
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0,00 — T |
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Thoi gian, gio
a) Gradient J = 025
1,00 DAt loai 1
| —O—Dbat loai
mg’gg | ——Dét loai 2
¥0,70 ——Pat loai 3
50,70 { —x—DPAt loai 4
% 0,60 { —— Dét loai 5 =
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= 0,40 A /X
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0,00 T T T T T 1
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c) Gradient ] = 0,75
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chuyén déi thu duoc tir qua trinh hiéu chuan may do
do duc duoc stt dung dé tinh khoi luwong ctia cac hat
bi x6i trong khoang thoi gian do.

Dién bién qua trinh x06i theo thoi gian cta ting
loai dat twong tmg véi cac cap gradient khac nhau
duoc trinh bay trong hinh 4.

Treén co sé cong thie (1), tinh toan chi s6 cuong
do x6i I, cho tirmg mau dat. Két qua duoc thé hién
trong bang 2.

0,45
0,40 -
20,35 1
50,30 A
20,25 -
0,20 -
5 0,15 -
*0,10 A
0,05 -
0,00

—O—Dét loai 1
—+—Dbat loai 2
——Dat loai 3
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—— P4t loai 5
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—O— D4t loai 1
1 ——Pét loai 2
——Dét loai 3
B <Y ] —x—Dat loai 4
| ——Dbatloai 5

0,0 1,0 2,0 3,0 4,0 5,0 6,0
Thoi gian, gio
e) Gradient J = 1,25

—o— P4t loai 1
] ——Pétloai 2
—— Dét loai 3
| —x—Dbat loai 4
—o—Pat loai 5

Khéi lwong x6i, kg
w
o
o

0,0 1,0 20 30 40 5,0
Thoi gian, gio

D GradientJ = 1,50

Hinh 4. Dién bién x6i theo thoi gian

Bang 2. Két qua tinh toan chi s6 cuong do x6i I,

WA MIN | T me| EGe | L | | me | EGe | L
N1.1 0,25 | 0,011 | 189,540 | 4,236 N34 | 1,00 | 1,425 |1051,272 | 2,868
N1.2 0,50 | 0,047 | 738,720 | 4,196 3 N3.5 | 1,25 | 2978 | 1593,540 | 2,728
1 N1.3 0,75 | 0,125 | 1624,860 | 4,114 N3.6 | 1,50 | 4,631 | 2245320 | 2,686
N14 1,00 | 0,264 | 2799,360 | 4,025 N4.1 | 0,25 | 0,065 14,735 2,355
N1.5 1,25 | 0,402 | 4260,600 | 4,025 N4.2 | 0,50 | 0,288 56,171 2,290
N1.6 1,50 | 0,564 | 5945,400 | 4,023 A N43 | 0,75 | 0857 | 127,312 | 2,172
N2.1 0,25 | 0,035 | 118,584 | 3,530 N4.4 | 1,00 | 1,533 | 208,872 | 2,134
N2.2 0,50 | 0,215 | 461,808 | 3,332 N4.5 | 1,25 | 3,034 | 318,870 | 2,022
9 N2.3 0,75 | 0,684 | 1009,260 | 3,169 N4.6 | 1,50 | 4,879 | 446,796 | 1,962
N2.4 1,00 | 1,231 | 1738,800 | 3,150 N5.1 | 0,25 | 0,108 5,076 1,672
N2.5 1,25 | 2,328 | 2659,500 | 3,058 N5.2 | 0,50 | 0,422 19,386 1,662
N2.6 1,50 | 3,647 | 3706,560 | 3,007 5 N53 | 0,75 | 0,950 41,666 1,642
N3.1 0,25 | 0,043 72,974 3,230 N54 | 1,00 | 1,648 69,984 1,628
3 N3.2 0,50 | 0,246 | 279,990 | 3,056 N5.5 | 1,25 | 3,162 | 106,164 | 1,526
N3.3 0,75 | 0,815 | 609,181 2,874 N5.6 | 1,50 | 5119 | 148910 | 1,464
Tt chi s6 cuong do x6i da xac dinh, tinh toan tri 50
s6 I, binh quan cho timg loai dat, qua d6 phan loai W0 5

dat ving nghién cttu theo kha nang x6i ngdm (Bang
3). Quan he gitra chi s6 cuong do x6i va hé s6 khong
déu hat duoc biéu dién ¢ hinh 5.

Bang 3. Phan loai dit theo do nhay x6i ngam

TT| Loai | Cu I, | Phan loai d6 nhay x0i
dat

11 1 |25 410 bat khang x6i

2| 2 |560 | 321 | Datkhangxdivia
31 3 1680 291 bat x6i nhe

4| 4 | 750 | 2,16 bat x6i nhe

51 5 |920 | 1,60 bat xo6i vira

106

o
=}

I, =-1,816In(Cu) + 5,9935
Re=08723 0

~
o

=

Chisbcuong do xéi, I,

E=1
=}

1,0 20 30 40 50 6,0 70 8,0 90 100
Ha s khong déu hat, Cu

k=3
=3

Hinh 5. Quan hé giita I, va Cu cho cac loai dat
cat viing nghién ctru
Vi cac mau dat c6 Cu bién ddi tur 2,54 - 9,20, do
nhay x0i I, thay d6i tir 4,10 - 1,60 twong ting v6i cac
loai dat khang x6i, khang x4i vira, x6i nhe va x06i vira.
biéu nay ching to rang, khi mic do khong déu hat
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ctia dat cang 16n, cac hat dat cang dé bi cuén troi
dudi tac dung cia dong tham va nguoc lai, khi he so
Cu cang nho, dat c6 tinh khang x6i tot.

Gradien cting 1a mot tham s6 anh huong 16n dén
do nhay x06i ctia dat, khi gradient tham ting, do nhay
x0i I, sé gidm dan, dat cang dé bi x6i ngam.

Tt két qua thi nghiém, thiét 1ap duoc moi quan
hé gitra chi s6 cuong do xoi (I,) va he s6 khong déu
hat (Cu) bang cong thtc:

I, =-1,8161In(Cu) +5,9935 @

Cong thirc (2) co thé duoc sit dung dé du bao do
nhay x6i ngam cta cac loai dat cat nén cong qua de
vung DBSH.

4. KET LUAN

Tt két qua thi nghiém c6 thé thay rang do nhay
X0i ngam cta dat phu thudc chtt yéu vao thanh phan
cap phoi hat, dac trung bdi he s6 khong déu hat C,
va gradient tham J.

Két qua nghién ctru da phan anh duoc do nhay
x0i ngdm ctia mot so loai dat cat nén cong duoi de
viung DBSH. Céac loai dat co tinh x6i nhe dén khang
XOi.
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RESEARCH ON THE EFFECTS OF UNIFORMITY COEFFICIENT ON THE SUFFUSION
SENSIBILITY OF SAND FOUNDATION OF THE UNDER-DIKE CULVERTS IN THE RED
RIVER DELTA

Dinh Xuan Trong

Summary

Suffusion is the first phenomenon of the internal erosion process. Under the action of the seepage flow, the
fine particle are detached and transported through the pores of larger soil particles, eventually leaving the
coarser skeleton intact and the effective stresses are largely transferred through the matrix of the coarser
particles, as a result the structure as well as the physical and mechanical properties of the soil are altered. It
is one of the primary causes of destruction to the works’s foundation and in many cases, failures can occur.
This proves that it is very important to assess the beginning of the internal erosion process, especially for
permeable sensitive sand foundation. In this study, an experimental device was designed to determine the
suffusion sensitivity for some sandy soils in the under-dike culverts’ foundation in the Red river delta. This
device can independently control the stress state and hydraulic gradient, and also quantify the amount of
soil eroded and the seepage water volume. Based on the experimental results, calculate the erosion
resistance index and assessment of the possibility of the internal erosion according to the point of view of
Marot et al (2011), establishes the relationship between the erosion resistance index and uniformity
coefficient of soils. The research results help to obtain the necessary data for the design and safety

warnings.

Keywords: Under-dike culvert, sand foundation, uniformity coeftficient, suffiision sensibility.
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NGHIEN CUU TAC DUNG CUA BEO TAI TUONG
(Pistia stratiotes L.) XU LY NUOC THAI BIOGAS

Nguyén Vin Cong!, Bui Thi Chuyén!, Nguyén Céng Thuan®*

TOM TAT

Nghién ctru danh gia hiéu qua ciia beéo tai tuong (BTT) (Pistia stratiotes L.) trong cai thién chat luong nuéc
thai tir hé thong phan hily yém khi phan heo. Hai nghiém thttc duoc thiét ké gdm nghiém thic khong co
BTT va nghiém thtic co BTT. Khoang 100 g ctia 15 BTT duoc nudi trong cac thung xép chira 15 lit nuwéc thai
c6 nong do dam amoén 15 mg/L N-NH,* trong mot tudn. Mau nuéc duoc thu & cac ngay 1, 3 va 7 dé do nhiet
do, 6xy hoa tan (DO), nhu cau 6xy héa hoc (COD), t6ng nito Kjeldahl (N-TKN), N-NH,*, ni-trit (N-NO,), ni-
trat (N-NO,), phot-phat (P-PO,*) va khéi luong tuoi ctia BTT duoc do vao cung thoi diém thu mau nudc. Két
qua cho thdy, hiéu suit gidam COD, N-TKN-N, N-NH,-N va P-PO,* & nghiém thitc c6 BTT cao hon c6 y
nghia so v6i nghiém thic khong ¢6 BTT va su gidm cac chét 6 nhiém & giai doan ngay 1 - 3 cao hon giai
doan ngay 4-7. Nong do N-NO, va N-NO, th4p trong thoi gian thi nghiém va c6 khuynh huéng ting dan so
voi ngay dau thi nghiém. Sy gia tang sinh khéi BTT trong 7 ngay thi nghiém nhé (ting 4,41% & ngay thi 3
va tang 10,60% & ngay thit 7). BTT c6 kha ning 1am gidm chét 6 nhiém nhue COD, NH," va PO,* trong nudc
thai tir hé thong phan hily yém khi phan heo va gidm nhiéu nhat doi voi NH,* (82,19%). BTT khong c6 dong
g6p dé lam gidm NO, va NO,. Nghién cttu cho thay, BTT c¢ thé duoc st dung dé xit ly nudc thai tir he

thong khi sinh hoc.

Tit khoa: Khr sinh hoc, gidm 6 nhiém, béo tai tirong, nudc thii.

1. BAT VAN BE

Xtr Iy phan heo bang san xuat khi sinh hoc duoc
xem la mot bién phap kha thi dé lam giam 6 nhiém
moi truong tir chian nudi heo & Viet Nam [1]. Tuy
nhién khi so sanh véi Quy chudn ky thuat Quoc gia
vé nudc thai chin nudi thi nudc thai tir he thong san
xuat khi sinh hoc van con chita néng do cao cta nito,
phot-pho va chat hitu co [2, 3]. Vi thé nuoc thai tir hé
thong khi sinh hoc can tiép tuc xtt ly trudc khi duoc
thai ra cac thuy vuc tiép nhan.

Thuc vat bac cao thiy sinh c6 tiém nang lon
trong hap thu vat chat hitu co va dinh duong dé phat
trién va lam sach cac nguén nuoc 6 nhiém [4]. Nhu
mot loai ngoai lai, béo tai twong (BTT) (Pistia
stratiotes L.) 1a thuc vat bac cao song ndi co kha
nang tich tu sinh hoc cao va chéng chiu tot voi cac
yéu to sinh thai va moi truong [5]. BTT c6 thé duoc
stt dung dé lam sach chat 6 nhiém trong moi truong.
ba c6 cac nghién ctu sit dung BTT dé xt ly nuoc
thai [6-7]. Nghién ctu st dung BTT dé xtr ly nuoc
thai tir hé thong lén men yém khi cho san xuat khi
sinh hoc da duoc thuc hién [8, 9] nhu 14 mot phuong

! Khoa Méi truong va Tai nguyén Thién nhién, Truong Dai
hoc Can Tho
"Email: ncthuan@ctu.edu.vn
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phap xtt ly nuéc thai voi chi phi thdp, tuy nhién
nghién ctru ndy van con rat han ché.

BTT s6ng phé bién & cac thiy vuc nude ngot &
Viét Nam va 1a sinh khéi xanh tiém nidng cho san
xuat ning luong sinh hoc [10]. Nghién ctru trong
diéu kien phong thi nghiém, BTT duogc thi nghiém
dé xac dinh hiéu suat lam gidm chat 6 nhiém trong
nuoc thai tir hé thong lén men yém khi phan heo.
Nghién ctru gi6i thieu mot mo hinh tuan hoan chat
thai st dung BTT dé xtt Iy nudc thai, sau dé sinh
khoi tir BTT duoc st dung nhw vat lieu nap cho hé
thong san xuat khi sinh hoc.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

BTT dung trong thi nghiém véi kich c& tuong
déng duoc thu tir thily vuc nuoc ngot, sau d6 nudi
trong cac bé chita nuéc may trong hai tuan. Thi
nghiém st dung nudc thai tir hé thong khi sinh hoc
xtt Iy phan heo. Nudc thai duoc phan tich cac thong
s6 pH, nhu cau 6xy hoa hoc (COD), toéng nito
Kjeldahl (N-TKN tinh theo N), N-NH,* (tinh theo N),
ni-trit tinh theo N (N-NO, tinh theo N), ni-trat (N-
NO, tinh theo N) va phot-phat (P-PO,* tinh theo P)
trudc khi bo tri thi nghiém (Bang 1). Nudc thai co
nong do cao cia COD, N-NH,*, P-PO,*> va nong do
thap cia DO (Bang 1). Gia tri COD va N-NH,* da
vuot nguong cho phép khi so sanh voi Quy chuan ky
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thuat Quoc gia vé nudc thai chan nuoi (QCVN 62-
MT: 2011/BTNMT) cot A.
Bang 1. Dic diém nudc thai tir hé thong khi sinh hoc

dugc st dung cho thi nghiém
I pbom | . _ QCVN 62-MT:
Thongso | =0 | GIatrd | o)1 BTNMT, cot A
pH ] 7.8 69
DO mg/L | 0,4 -
COD mg/L | 1.012,8 100
N-NH,” | mg/L | 1614 5
PPO> | mg/L | 24,0 -

BTT c6 thé ting sinh khoi nhanh va loai bd
luong 16n chat 6 nhiém, tuy nhién néong do chat o6
nhiém cao c6 thé anh hudéng dén su song va giam
hiéu suat loai bo chat 6 nhiém [6, 9]. Vi thé nudc thai
c6 nong do chat 6 nhiém cao phai duoc pha loang dé
BTT dap ung voi nudce thai. Nghién ctu vé st dung
BTT dé hap thu dam amon trong dung dich tuy pha
cho thay kha nang hap thu cao cia BTT & ndéng do 10
mg/L N-NH,* [11]. Vi vay, trong nghién ctu nay
nong do dam amon trong nuoc thai duoc pha loang
dén 15 mg/L N-NH,".

2.2. Thiét ké thi nghiém

Thi nghiém gbém hai nghiém thitc c6 BTT va
khong c6 BTT, méi nghiém thitc lap lai 5 lan. Cac
thung xop voéi kich thuéc 600x400x190 da duoc st
dung dé chia 15 lit nuée thai. O méi thung xdp, 15
BTT vo¢i tong khéi luong twoi khoang 400 g (khoi
luwong twoi cho mot BTT 1a 26,70 = 0,02 g) duoc nuoi

(Hinh 1). Nghiem thitc khong c6 BTT, cac thung x6p
duoc che mot phan béi ni-long den nhu 1 phan dién
tich bi che phi béi BTT & nghiém thic c6 BTT.
Néng do ban dau ctia N-NH,* khong cao (khoang 15
mg/L) nén thi nghiém duoc thuc hién trong thoi
gian mot tuan. Thi nghiém duoc thuc hién & khu nha
ludi thi nghiém cta Truong Pai hoc Can Tho, noi c6
anh sang tu nhién cho BTT quang hop.

Hinh 1. Thiét k& thi nghiém cho nghiém thirc c6
BTT va khong c6 BTT

Mau nuéc duoc thu trong cac thung x6p & cac
ngay 1 (ngay bo tri thi nghiém), 3 va 7, duoc do cac
thong s6 chat luong nuoc nhu nhiét do, pH, DO,
COD, N-TKN-N, N-NH,*, N-NO,, N-NO, va P-PO*
(Bang 3). Them vao d6, khéi luong twoi cta BTT
ciing duoc do cing thoi gian thu mau nuéc. O mi
lan thu mau, tat ca BTT trong thung x6p duoc vot ra,
dé rao nudc trong 10 phut, sau d6 can cho khoi tuong
tuoi [11].

Bang 2. Phuong phap phan tich cac thong s6 méi trudng nudc va do dac BTT

STT Chi tiéu Pon vi Phuong phap

1 Nhiét do °C Do truc ti€p bang may cam tay Hanna HI 9146

2 pH - Do truc ti€p bang may cam tay Hanna HI 8424

3 DO mg/L | Do truc tiép bang may cam tay Hanna HI 9146

5 COD mg/L | Phuong phap oxi héa bang K,Cr,0, (APHA, 1998) [12]
6 TSS mg/L Phuong phap khoi lwong, sdy & 105°C

7 N-NH,* mg/L Phuong phap Salicylate (APHA, 1998) [12]

8 N-NOy mg/L Phuong phap Salicylate (APHA, 1998) [12]

9 N-NO, mg/L Phuong phap Colorimetric (APHA, 1998) [12]

10 P-PO* mg/L Phuong phap Ascorbic Acid (APHA, 1998) [12]

Hiéu suat giam chat 6 nhiém duoc xac dinh boi
cong thirc sau:
I:I.'E‘

Co=C » 100

H (%) = ==

Trong d6: H (%) 1a hiéu suat gidm chat 6 nhiém;
Cy (mg/L) va C, (mg/L) 1an luot 1a néng do chat 6
nhiém & thoi diém ban dau vao thoi diém t.
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Kha nang hip thu twong d6i chat dinh duong
duoc xac dinh theo céng thirc sau:

A (g/kg) = [(Cby - Cby - (Ckby, — Ckb) ]*V/ (M,
- My

Trong d6: A (g/kg) 1a luong chat dinh duong
duoc BTT hap thu; Cb, (mg/L va Cb, (mg/L) la
nong do chat dinh duong & thoi diém ban dau vat &
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nghiém thiec c6 BTT; Ckb,, (mg/L va Ckb, (mg/L) la
noéng do chat dinh duong & thoi diém ban dau va t &
nghiém thic khong c6 BTT; M, va M, 1a khoi luong
BTT ¢ thoi diém ban dau va t; V (L) 1a thé tich nuoc
thai.

2.3. Xt Iy sd lieu

Gia tri trung binh céac thong s6 chat luong nudc
duoc thé hién & dang trung binh + stdev. So sanh su
khac biét cac thong so chat lwong nudc, khoi luwong
tuoi BTT va hiéu suat lam gidm chat 6 nhiém duoc
thuc hién bang phan tich thong ke st dung phép thir
T-Test trong SPSS (sau khi kiém tra tinh dong nhat
ctla phuong sai).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su thay d8i néng do cta nhiét do, pH va oxy
hoa tan

3.1.1. Sir thay doi nhiét do

Nhiét do nudc & cac nghiém thic dao dong 25,80
- 27,20°C (Hinh 2). Theo Rivers (2002) [13], nhiét do
toi uu cho su phat trién cta BTT 1a 22 - 30°C. Nhu
vay, nhiét 0 nudc cia thi nghiém la phu hop cho sy
phat trién ctia BTT. Nhiét do nuéc & nghiém thic
khong c6 BTT 1a 2,65 + 0,09°C, trong khi nhiét d6 &
nghiém thitc c6 BTT 1a 2,64 + 0,10°C. Nhiét do nudc
& nghiém thic khong c6 BTT khac biét khéng co y
nghia so v6i nghiém thic ¢ BTT (p = 0,376), vi vay
yéu to nhiét do khong anh hudng dén su khac biet
nong do cac chat 6 nhiém gitra hai nghiém thuc.
Thém vao do, nhiét d0 nudc cta thi nghiém ciing
thuoc khoang nhiét do t6i wu cho qua trinh ni-trat
hoéa boi vi sinh vat (25 - 35°C) [14].

30 30

®  Nhiét do

-
25 1 F 25

20 1 F 20

Nhiét do(°C)
pH

* *> -

1 3 7

Hinh 2. Gia tri nhiét d6, pH & ngay 1,3 va 7
ctia thi nghiém
3.1.2. Sur thay doi pH

Gia tri pH nudc & cac nghiém thic dao dong 7,12
+ 7,56 (Hinh 2). BTT phat trién tot trong nudc c6 pH
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= 7 [15], vi thé pH nudc cta thi nghiém la phu hop
cho su phat trién ctia BTT. pH nuoc & nghiém thic
khong c6 BTT la 7,33 + 0,04, trong khi nhiét do &
nghiém thirc c6 BTT la 7,36 + 0,03. Su khac biét pH
gitta nghiém thic khong c6 BTT va c6 BTT la khong
c6 y nghia (p = 0,849), vi vay yéu t6 pH khong anh
hudéng dén sy khac biét ndng do cac chat 6 nhiém
gitta hai nghiém thtec.
3.1.3. Sur thay doi DO

Su thay déi gia tri DO trong nuoc 1a 3,21 - 5,28
mg/L (Hinh 3). Nhin chung, gia tri DO nuéc cta thi
nghiém thudc nguong an toan cho su song cua thuc
vat thay sinh (I6n hon 2 mg/L), vi vay khoang DO
cta thi nghiém ciing an toan cho su séng ctia BTT.
DO nudc & nghiém thiec khong ¢6 BTT 1a 4,72 + 0,40
mg/L, trong khi nhiét d6 & nghiém thic c6 BTT la
4,20 + 0,81 mg/L. Gia tri DO cta nghiém thitc khong
c6 BTT cao hon c6 y nghia so voi nghiém thirc co
BTT (p = 0,028). DO & nghiém thicc khong BTT giam
dan qua thoi gian (5,10 + 0,22 mg/L & ngay 1, 4,82 +
0,19 mg/L & ngay 3 va 4,24 + 0,01 mg/L & ngay 7).
Doi voi nghiém thitc c6 BTT, DO & ngay 3 (3,24 +
0,27 mg/L) va ngay 7 (4,20 + 0,01 mg/L) déu thap
hon ngay 1 (5,16 = 0,11 mg/L). Su giam 6xy hoa tan
trong nuéc & ngay 3 va ngay 7 ctia ca hai nghiém
thie duoc giai thich béi vi sinh vat st dung 6xy cho
qua trinh 6xy hoa. Thém vao @0, thuc vat bac thay
sinh c6 thé lam giam 6xy béi su ho hap va phan hay
ctia chung [16]. Vi thé, sy ho hap va phan hay cta
BTT c6 thé da dong gop cho su gidam o6xy & nghiém
thiec c6 BTT so v6i nghiém thic khong c6 BTT.

100 A

80 1

60 -

40 4 .
—o— NH,-BTT

20 —a— NO, -khong BTT
—o— NO,-BTT

—e— DO-khong BTT
—o— DO-BTT

—w— COD-khong BTT
—&— COD-BTT
—m=— TKN-khéng BTT
—O— TKN-BTT
—e— NH, -khong BTT

=
=™
E

—e— NO, -khéng BTT
—o— NO,-BTT
> — —e— PO,*-khéng BTT
—o— PO,*-BTT

Ngay

Hinh 3. Nong d¢ trung binh (= stdev) ctia COD, N-
TKN, N-NH,*, N-NO;, N-NO; va P-PO,*
vao cacngay 1,3va 7

3.2. Sir gidm ndng do chat 6 nhiém

3.2.1. Sir gidgm nong do COD

Noéng do COD giam dan theo thoi gian & ca hai
nghiém thic thi nghiéem (Hinh 3). Su thay déi nong
do COD & ngay 3 va 7 so vdi ngay dau thi nghiém
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duoc thé hién & bang 3. O nghiém thirc khong c6
BTT, COD giam lan luot 17,71 + 6,08% va 59,99 +
0,16% & ngay 3 va 7. O nghiém thic c6 BTT, COD
giam lan luot 34,05 + 1,87% va 67,39 + 1,08% & ngay 3
va 7. O nghiém thic khong c6 BTT, su gidm
COD/ngay & cac ngay 1 -3 va4 -7 lan luot 14 6,75 +
2,75%/ngay va 11,45 + 0,68%/ngay. O nghiém thic co
BTT, su giam COD/ngay & cac ngay 1-3 va 4-7 lan
luot 1a 11,35 + 0,63%/ngay va 12,63 + 0,56%/ngay.
Bang 3. Mirc d giam néng do6 COD, N-TKN, N-
NH,*, N-NO,, N-NOs va P-PO,*
o ngdy 3 va 7 so voi ngay 1

R Su thay d6i nong do chat o
Théng . x e e
o6 Ngay |nhiém so v6i ngay dau (mg/L)
Khong c6 BTT| CoBTT
3 | -17,76 £ 6,08" | -34,03 + 1,96
COD 7 | -60,18+0,26" | -67,35+0,77°
3 -1,16+047* | -323+0,13°
N-TKN 7 -4,92+045" | -528+0,13°
NEE 4,45+0,13" | -6,24 +0,34°
N-NH, 7 -12,40 £ 0,14 | -12,43 £0,12°
3 0,09+ 0,00° | -0,31+0,00°
3- ) ) > )
P-PO, 7 -0,15+0,01* | -0,40+0,01°
] 3 3,30 +£0,43° 1,32+021°
N-NO; 7 9,16+0,04* | 7,03+0,06"
3 Khong phat | Khoéng phat
N-NO; hién hién
7 0,02+0,00° | 0,11+0,00°

Ghi chu: So'liéu am thé hién nong do ¢ ngay 3 va
7 gidm so voi ngdy 1. Nguoc lai, gid tri duong thé
hién nong do ¢ ngdy 3 va 7 tang so voi ngdy 1. Trong
cung mot hang, cac chir cdi (a, b) khdc nhau thé hién
swr khdc biét co y nghia gitta hai nghiém thirc (p <
0,05); trong khi chir cdi giong nhau thé hién khac
biét khong co y nghia gita hai nghiém thitc (p >
0,05).

St giam néng do COD 1a cao hon & nghiém thuc
c6 BBT so véi nghiém thic khong c6 BTT & ca ngay
3vangay 7 (p < 0,001 cho ca ngay 3 va 7). O nghiém
thicc khong c6 BTT, sy giam COD/ngay & ngay 1-3
nhé hon co y nghia so véi ngay 4 - 7 (p = 0,011). O
nghiém thiic c6 BTT, su giam COD/ngay & ngay 1-3
cao hon c6 y nghia so voi ngay 4 - 7 (p = 0,009).
Thém vao d6, su giam COD/ngay cao hon cé y nghia
o nghiém thuc c6 BTT so voi nghiém thic khong co
BTT &ngay 1-3 (p = 0,008) vangay 4 -7 (p = 0,024)
(Bang 3). biéu nay thé hién su dong gop cua BTT
doi voi su giam COD 1a 16n hon & giai doan 3 ngay
dau. Su giam COD theo thoi gian thi nghiém c6 thé
duoc giai thich do ré cta BTT da loc chat ran lo lting
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va hép thu dinh duong hoa tan trong nuoc thai [17].
Muc do giam COD & thi nghiém nay thap hon so voi
nghién ctu ctia Sooknah & Wilkie (2004) [9] (72,2 -
74,0%). Piéu nay duoc giai thich 1a do thoi gian thi
nghiém & nghién cttu cia Sooknah & Wilkie (2004)
[9] lau hon (31 ngay), dan dén hiéu suat giam COD
cao hon.

3.2.2. Suir gidm nong do N-TKN

Noéng do N-TKN giam dan theo thoi gian ¢ ca hai
nghiém thic thi nghiéem (Hinh 3). Su thay déi nong
do N-TKN & ngay 3 va 7 so véi ngay dau thi nghiém
duoc thé hién & bang 3. O nghiém thic khong co
BTT, N-TKN giam lan luot 1a 7,63 + 3,12% va 32,48 +
2,72% & ngay 3 va ngay 7. O nghiém thtc c6 BTT, N-
TKN gidm lan luot 1a 21,30 + 0,74% va 34,84 + 0,60% &
ngay 3 va ngay 7. O nghiém thitc c6 BTT, giam lan
luot 34,05 + 1,87% va 67,39 + 1,08 % & ngay 3va 7. O
nghiém thic khong c6 BTT, su giam N-TKN/ngay &
cacngay 1-3va4-71an luotla 2,79 + 1,12%/ngay va
0,59 + 0,80%/ngay. O nghiém thtc c6 BTT, su giam
N-TKN/ngay & cac ngay 1- 3 va 4 - 7 lan luot 1a 10,83
+0,91%/ngay va 1,17 + 0,70%/ngay.

Mitc @6 giam N-TKN & nghiém thic c6 BTT cao
hon c6 y nghia so v6i nghiém thirc khong c6 BTT &
ngay 3 (13,67%) va 7 (2,39%) (p < 0,001 cho ngay 3 va
7) (Bang 3). Hay ndi cach khac, hiéu suat giam N-
TKN & nghiém thitc c6 BTT cao hon so v6i nghiém
thttc khong ¢6 BTT. O nghiém thiec khong c6 BTT,
muc d6 giam N-TKN/ngay & ngay 1 - 3 khac biét
khong c6 v nghia so véi ngay 4 - 7 (p = 0,255). O
nghiém thitc c6 BTT, mic do giam N-TKN/ngay &
ngay 1 - 3 cao hon cé y nghia so véi ngay 4 - 7 (p <
0,001). Thém vao d6, mirc d6 giam N-TKN/ngay &
nghiém thitc c6 BTT cao hon c6 y nghia so véi
nghiém thitc khong c¢6 BTT & ngay 1 -3 (p < 0,001);
tuy nhién xu huéng nguoc lai cho ngay 4 - 7 (p <
0,004) (Bang 2). Diéu nay thé hién su dong gop cua
BTT cho sy giam néng do N-TKN ¢ ngay 1 - 3 cao
hon ngay 4 - 7.

3.2.3. Sir gidgm nong do N-NH;

C6 su giam nong do6 N-NH,* & ca hai nghiém
thic theo thoi gian cta thi nghiém (Hinh 3). Su thay
déi nong do N-NH,* & ngay 3, 7 so voi ngay 1 duoc
thé hién & bang 3. O nghiém thac khong c6 BTT,
nong do N-NH,* giam lan luot 1a 29,45 + 0,73% va
82,02 + 0,40% & ngay 3 va 7. O nghiém thuc co BTT,
nong d6 N-NH,* giam lan luot 1a 41,28 + 1,85% va
82,19 + 0,08% & ngay 3 va 7. O nghiém thic khong co
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BTT, su giam N-NH,*/ngay & cac ngay 1-3va4-7
lan lwot 1a 11,29 + 3,61%/ngay va 18, 63% =+
0,20%/ngay. Trong khi, sw gidam N-NH,*/ngay & cac
ngay 1-3 va 4 -7 lan luot 1a 13,76 + 0,62%/ngay va
17,41% + 0,25%/ngay & nghiém thic c6 BTT.

Muc do giam nong do N-NH,* & nghiém thuc co
BTT cao hon c6 y nghia so v6i nghiém thiec khéng
c6 BTT & ngay 3 (p < 0,001), nhung su khac biét cé y
nghia khong duoc tim thdy & ngay 7 (p = 0,800). Qua
d6 cho thay su déng gop cta BTT cho su gidm N-
NH," ngay 1 - 3 cao hon ngay 4 - 7; nguoc lai qua
trinh ni-trat héoa co thé c6 dong gop co y nghia cho su
giam N-NH,* & ngay 4 - 7. Su giam N-NH,* & nghiém
thitc c¢c6 BTT cao hon 1,83% so v6i nghiém thic
khong c6 BTT & ngay 3; néi cach khac hiéu suat
giam N-NH,* & nghiém thic c6 BTT cao hon so véi
nghiém thic khong c6 BTT & ngay 3. Mac do giam
noéng do N-NH,*/ngay & ngay 1 - 3 thdp hon ngay 4 -
7. Mttc d6 giam nong d6 N-NH,*/ngay & nghiém
thitc c6 BTT khac biét khong c6é y nghia so véi
nghiém thitc khong c¢6 BTT & ngay 1- 3 (p = 0,168)
(Bang 3). Tuy nhién, mic do nong do N-NH,*/ngay
& nghiém thic c6 BTT thdp hon cé y nghia so voi
nghiém thic khong c6 BTT & ngay 4 - 7 (p < 0,001).
Két qua nay minh ching cho sy déong gop cta BTT
cho su giam nong do N-NH,* nhiéu hon & ngay 1 -3
so voi ngay 4 - 7. Amon 1a dang dam ma thuc vat hap
thu duoc cho phat trién, sy gidm néng do N-NH,*
nhiéu hon & nghiém thirc c6 BTT so véi nghiém thirc
khong c6 BTT duoc cho 1a do su hap thu NH,* boi
BTT. Kha nang hap thu NH,* twong déi cia BTT sau
7 ngay thi nghiém 1a 0,01 mg/kg.

3.2.4. Sur thay doi nong do N-NO; va N-NO;

Néng do N-NO, va N-NO, ban dau rat thap,
noéng do N-NO, (0,022 + 0,001 mg/L) cao hon néong
do N-NO; (0,003 + 0,000 mg/L) (Hinh 3). Su thay déi
nong do N-NO, va N-NO, & ngay 3 va 7 so véi ngay 1
duoc thé hién & bang 3. O ngay 3, ndng d6 N-NO, &
nghiém thic khong c6 BTT va co BTT lan luot 1a
3,322 + 0,433 mg/L va 1,344 + 0,213 mg/L; nébng do
N-NO, & nghiém thitc khong c6 BTT va c6 BTT lan
luot 14 0,003 + 0,000 mg/L va 0,003 + 0,000 mg/L. OV
ngay 7, nong do N-NO, & nghiém thic khong co6
BTT va c6 BTT lan luot 1a 9,180 + 0,038 mg/L va
7,058 + 0,062 mg/L; nong do N-NO; & nghiém thic
khong c6 BTT va c6 BTT lan luot 1a 0,024 + 0,001
mg/Lva 0,117 + 0,001 mg/L.
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Noéng do N-NO, va N-NO; c6 khuynh huong
tang dan theo thoi gian, nhung néng do N-NO, luon
cao hon néng do N-NO,, diéu nay ngu y rang qua
trinh 6xy héa a-mon nhiéu hon qua trinh 6xy hoéa ni-
trit. O ngay 1 - 3, nong d6 N-NO, khong duoc phat
hién va chi duoc phat hién & ngay 7 véi nong do rat
thap. No chi thi rang qua trinh ni-trat hoa dién ra
cham, dac biét ¢ giai doan dau caa thi nghiém. Néng
do N-NO, & nghiém thitc khéng c¢6 BTT cao hon c6 y
nghia so voi nghiém thitc ¢6 BTT ¢ cangay 3va7 (p
< cho ca 2 ngay) (Bang 3). Nguoc lai, nong do N-
NO, & nghiém thic khong c6 BTT thap hon c6 y
nghia so v6i nghiém thie ¢6 BTT ¢ ngay 7. Diéu nay
ngu y rang qua trinh nitrat héa & nghiém thic cé
BTT dién ra nhiéu hon so véi nghiém thitc khong cé
BTT; né6i cach khac su hién dién cta BTT da thuc
d4y qua trinh ni-trat héa. Ni-trat hoa 1a qua trinh
quan trong trong chu trinh nito va cac dang nito
trong qua trinh nay cé y nghia cho méi truong nhu
ni-to 1a dinh duong cho thuc vat. Nong do ni-trat rat
thap nén BTT da st dung NH,* cho phat trién. Qua
day khang dinh vai tro ctia BTT cho st gidm N-NH,*
trong nudc thai. Pa thuc hién moét nghién ctru khac
[11] vé hap thu ctia BTT trong dung dich tu pha gom
NH,* va NO;, két qué cho thay BTT hap thu chua yéu
NH,*. Vai tro ctia BTT cho su giam N-NO; khong
duoc nhan thay & nghién ctru nay. Ni-trat 1a san phdm
cudi clia qua trinh ni-trat héa qua hai giai doan oxy
hoa amon va tiép theo oxy hoda ni-trit. Trong thi
nghiém nay, qua trinh 6xy hoa a-mon vu thé hon qua
trinh 6xy hoa ni-trit dan dén nong do N-NO; thap. Vi
vay, st hap thu NO; boi BTT khong duoc nhan thay.

3.2.5. Sir gidm nong do P-PO,;*

Ca hai nghiém thtc c6 néng do P-PO,* giam dan
theo thoi gian (Hinh 3). Su thay d6i nong do P-PO,*
& ngay 3 va 7 so véi ngay 1 duoc thé hién & bang 3. O
nghiém thic khong c6 BTT, nong do P-PO,*> gidm
lan luot 1a 16,30 + 0,36% va 28,03 + 1,45% & ngay 3 va
7. O nghiém thte ¢6 BTT, nong do P-PO,* giam lan
lwot 1a 58,76 = 0,37% va 75,02 + 1,13% & ngay 3 va 7. O
nghiém thitc khong c6 BTT, su giam P-PO,*/ngay &
cacngay 1-3va4-71an luot1a 5,04 + 0,97 %/ngay va
3,62 = 0,28%/ngay; trong khi, su giam P-PO,*/ngay &
cac ngay 1-3va 4-7lan luot 12 19,59 + 0,12 %/ngay,
9,86% + 0,67%/ngay & nghiém thixc c6 BTT.

Su giam noéng do P-PO,* & nghiém thic khong
¢6 BTT la nhé hon nghiém thic c6 BTT & ca ngay 3
va 7 (p < 0,001 cho ca 2 ngay). Diéu nay thé hién su
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dong gop cia BTT cho giam néng do P-PO,* trong
nuoc thai. Phot-phat 1a dang 1an ma thuc vat hap thu
duoc cho phat trién, st gidm néng do P-PO,* nhiéu
hon & nghiém thic c6 BTT so v6i nghiém thirc
khong c6 BTT duoc cho 1a do su hap thu PO, boi
BTT. Kha nang hap thu PO,* twong déi cia BTT sau
7 ngay thi nghiém la 0,09 mg/kg. O nghiém thtc
khong c6 BTT, su giam nong do P-PO,* ¢ ngay 1-3
cao hon c6 y nghia so voi ngay 4 - 7 (p = 0,024) va xu
huéng tuong tu ciing duoc tim thdy cho nghiém thirc
c6 BTT (p < 0,001). Muic do giam nong do P-PO,*
/ngay & nghiém thic c6 BTT cao hon cé y nghia so
v6i nghiém thic khong ¢6 BTT & cangay 3va7 (p <
0,001 cho ca 2 ngay). Giong nhu két qua ctia N-TKN
va N-NH,*, su dong gop ctia BTT cho giam nong do
P-PO,* 1a cao hon & ngay 1 - 3 so voi ngay 4 - 7. A-
mon va phot-phat 1a cac chat dinh duong duoc cay
trong hap thu. BTT c6 vai tro cho gidm a-mon va
phot-phat & giai doan dau cta thi nghiém khi nong
do cac chat nay cao. Khi nong do a-mon va phot-phat
trong nuoc thai gidm thap, vai tro ctia BTT ciing
giam. Thay vao d6, qua trinh vi sinh vat nhu qua
trinh ni-trat héa co thé co vai tro chinh cho su thay
d6i nong do cac dang ni-to vo co trong nudc.

3.3. Su gia tang sinh khéi BTT

Khéi luong tuoi cia BTT & ngay 1, 3 va 7 1an luot
1a 400,57 + 0,23 g, 418,25 + 5,46 g va 443,08 + 13,70 g.
Su tang sinh khoi BTT trong thoi gian thi nghiém 1a
4,41% & ngay 3 va 10,6% & ngay 7. Su gia tang sinh
khoi tuong d6i & ngay 1 -3 va4-71a 1,47 + 0,46
g/ngay va 1,48 + 0,51 g/ngay. Su gia tang sinh khoi
cua BTT trong thoi gian 7 ngay la nho. Su ting sinh
khoi trong doi ngay 1 - 3 khac biét khong c6 y nghia
so voi ngay 4 - 7 (p = 0,980). Dé stt dung sinh khoi
ctia BTT, cac nghién cttu ti€p theo can thuc hién &
néong d6 chat 6 nhiém cao hon va thoi gian thi
nghiém cao hon. Hon nita, nghién cttu vé thoi gian
tai 6 nhiém boi BTT d€ chon thoi gian thu hoach
BTT phu hop ciing can duoc nghién ctu.

4. KET LUAN VA KIEN NGH

4.1. Két luan

BTT d6ng gop cho gidm chat 6 nhiém nhuw vat
chat hitu co va dinh duéng nhu a-mon va phot-phat
trong nudc thai tir he thong 1én men tao khi sinh hoc
va hiéu suat giam cao nhat d6i voi amon. O nong do
ban dau khoang 15 mg/L N-NH,*, sw dong gop cta
BTT cho giam chét 6 nhiém la nhiéu hon & ngay 1 -3
so voi ngay 4 - 7 trong thi nghiém khong b6 sung
nuoc thai dinh ky.
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Su tang dan nong d6 nitrit va ni-trat cta thi
nghiém thé hién khong co sw dong gop ctia BTT cho
giam noéng do6 cla ni-trit va ni-trat; thay vao do, qua
trinh ni-trat hoa da lam thay d6i, mac du tién trinh
nay dién ra cham.

4.2. Kién nghi

Can c6 nghién cttu kha nang giam chat 6 nhiém
trong moi quan hé gitta nong d6 chat 6 nhiém cao
hon va mat do BTT, ciing nhu thoi gian tai 6 nhiém
boi BTT dé xac dinh thoi gian phu hop dé thu BTT.
Thém vao d6, nhitng nghién ctu vé kha nang giam
chat 6 nhiém cta BTT trong diéu kién nuoc thai
duoc nap hing ngay ciing can duoc thuc hién.
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STUDY ON THE USE OF WATER LETTUCE (Pistia stratiotes L.)
ON BIOGAS-WASTEWATER TREATMENT
Nguyen Van Cong!, Bui Thi Chuyen, Nguyen Cong Thuan® *
1College of Environment and Natural Resources, Cantho University

*Email- ncthuan@ctu.edu.vn

Summary
The research investigated the effectiveness of water lettuce (WL) (Pistia stratiotes L.) in improving
wastewater quality from the biogas digester. The two treatments were designed, including one without WL
and another with WL. The 100 g-fifteen WL were raised in containers containing 15 liters of wastewater
having ammonium (NH,"-N) of about 15 mg/L for one week. Water samples were collected on days 1, 3 and
7 and measured for temperature, dissolved oxygen (DO), chemical oxygen demand (COD), total Kjeldahl
nitrogen (TKN-N), NH,"N, nitrite (NO,-N), nitrate (NO,-N) and phosphate (PO,*P) and fresh weights of
WL measured at the same time of water collection. The results showed the temperature, pH, and DO values
were within the appropriate range for WL growth. The reduction in COD, TKN-N, NH,N and PO,*-P was
significantly higher in the treatment with WL than that without WL, and the reduction was more
remarkable on days 1-3 than on days 4-7. Concentrations of NO,-N and NO,-N were low and tended to
increase gradually compared with the initial time. The increases in WL biomass during the seven days were
small (increased by 4.41% on day 3 and 10.60% on day 7). The WL reduced pollutants of COD, NH," and
PO,? in wastewater from biogas digester and the most reduction (82.19%) was on account for NH,-N. There
was no contribution of WL to reducing NO,-N and NO,-N. Our finding is that water lettuce could be used to
treat wastewater from biogas digesters for creating biomass as potential loaded material for biogas

digesters in the absence of pig manure.

Keywords: Biogas digester, pollution reduction, water lettuce, wastewater.
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HIEN TRANG PHAT SINH VA PHAN LOAI, THU GOM,

CHUYEN GIAO CAC CHAT THAI NGUY HAI VA CHAT

THAI TAI CHE TRONG SINH HOAT HO GIA BIiNH TAI
HUYEN BONG ANH, THANH PHO HA NOI

Bui Thi Thu Trang® *, Nguyén Thi Héng Hanh!, Hoang Thi Hué?,
Nguyén Thi Hoai Thuong?!, Mai Vin Trinh?, H6 Thuy Quynh?

TOM TAT

Nghién cttu da stt dung phuong phap thu thap s6 liéu, diéu tra xa hoi hoc két hop khao sat thuc dia, xac
dinh hé s6 phat sinh va danh gia ngiu nhién dé danh gia hién trang phan loai, thu gom, chuyén giao cac
chat thai ran nguy hai (CTRNH) va chat thai ran tai ché (CTRTC) trong sinh hoat ho gia dinh, nhan thic
ctia nguoi dan va muc sin long tham gia phan loai, tai stt dung va chuyén giao chat thai tai huyén Dong
Anh, thanh phé Ha Noi. Két qua nghién cttu cho thay khoi luong chat thai ran sinh hoat (CTRSH) trong mot
thang & xa Vinh Ngoc va xa Xuan Canh 1a 4.408.98 kg. O’ xa Vinh Ngoc, hé s6 phat sinh CTRSH 1a 0,68
kg/nguoi/ngd, hé s6 phat sinh CTRTC 1a 0,065 kg/nguoi/ngd, hé s6 phat sinh CTRNH la 0,008
kg/nguoi/ngd. O xa Xuan Canh, hé s6 phat sinh CTRSH 1a 0,63 kg/nguoi/ngd, hé s¢ phat sinh CTRTC la
0,062 kg/nguoi/ngd, hé s6 phat sinh CTRNH 1a 0,0075 kg/nguoi/ngd. Vé su sin long tham gia ctia nguoi
dan, da s6 cac ho gia dinh déu sin long phan loai, tai sit dung va chuyén giao chat thai (chiém 70%). Theo
két qua hoi quy vé méi twong quan gitra giéi tinh, do tudi, trinh do hoc van, s6 nhan kh4u, nghé nghiép, thu
nhap voi sy sdn long tham gia ctia nguoi dan vé phan loai, thu gom, chuyén giao cac CTRNH va CTRTC, thu
nhap va trinh do hoc véan 1a 2 yéu t6 anh huéng manh mé nhat t6i mtc sin long tham gia ctia nguoi dan.

Nghién ctru da dé xuat mot s6 giai phap giam thiéu CTRTC va CTRNH trén dia ban huyén Dong Anh.

Tt khoa: Chat thdi ran nguy hai, chat thai rdn tdi ché, chat thai ran sinh hoat, huyén Pong Anh.

1. BAT VAN BE

Trong boi canh phat trién kinh té - xa hoi, qua
trinh do6 thi hoa va su gia tang dan s6 nhanh choéng,
tinh hinh phat sinh CTRSH c¢6 xu hudng gia tang qua
cac nam da va dang gay ap luc 16n dén moi truong tai
Viéet Nam. Theo Téng cuc Moi truong, nam 2022,
modi ngay ca nudc phat sinh khoang 60.000 tan chat
thai ran (CTR), trong do, CTR do thi chiém khoang
60%. Theo du bao, dén nam 2025, ty lé phat sinh
CTRSH du bao tang 10 - 16%/nam. Riéng thanh pho
Ha Noi va thanh pho H6 Chi Minh, du bao mdi ngay
sé phat sinh tir 7.000 - 9.000 tan CTR [1]. Tai khu vuc
nong thon con ton tai hién twong nguoi dan tu tiéu
hiy chat thai tai gia dinh bang cac hinh thic tha
cong hodc vit bira bai chat thai ra song suoi, d6 thai
tai khu vuc dat trong. Néu CTRSH duoc thu gom thi
hau hét ciing dé 16 thién tap trung tai mot khu vuc

'Khoa Mbi truong, Truong Dai hoc Tai nguyén va Mbi
truong Ha Noi

? Vién Moi truong Nong nghiép, Vién Khoa hoc Noéng
nghiép Viét Nam

"Email: btttrang@hunre.edu.vn
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rieng, khong cé cac quy trinh xt ly, bao vé moi
truong (BVMT) hop vé sinh (16t thanh day ho chon,
thu gom va xtt ly nudc ri rac, 1ap dat che phu...) hodc
duogc xtt ly bang hinh thic dot tht cong. Hoat dong
tai ché chat thai con mang tinh nhé 18, tu phat; cong
tac tuyén truyén, gido duc, phé bién phap luat vé
BVMT t6i cong déng dan cu con han ché [2]. Viec
phan loai, thu gom, xit Iy va tiéu hity CTR, dac biét la
CTRNH da va dang tré thanh mot bai toan kho doi
voi cac nha quan ly tai hau hét cac nudc trén thé gioi,
dac biét 1a & cac nuoc c6 nén kinh té dang phat trién,
trong do c6 Viet Nam.

Huyén Dong Anh co6 ti 1é dan s6 ngay mot ting,
mutc song dan duwoc nang cao, kéo theo luong
CTRNH va CTRTC ngay cang nhiéu, trong khi do6
cong tac quan ly chat thai tir khau phan loai, thu
gom, van chuyén dén khau xtt ly con lac hau, tiém 4n
nhiéu nguy co gay 6 nhiém moi truong. Tinh trang
nguoi dan vit rac bira bai van con ton tai, diém tap
két rac gay mui khé chiu cho cu dan séng xung
quanh, anh hudong truc ti€ép dén stic khoe ctia nguoi
dan dang 1a van dé cap bach can duoc nghién cttu va
nhan duoc st quan tam tir chinh quyén cac cap va
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toan thé cong dong.

Xuat phat tir nhitng 1y do trén, nghién ctu “Hién
trang phan loai, thu gom, chuyén giao cdc chat thai
nguy hai va chat thai tii ché trong sinh hoat ho gia
dinh tai huyén Pong Anh, thinh pho Ha Noi” da
duoc thuc hién.

2. BOI TUONG, PHAM VI VA PHUONG PHAP NGHIEN CUU

2.1. Dai tuong nghién ciru

- Chat thai ran tai ché va chat thai ran nguy hai
tai xa Vinh Ngoc va xa Xuan Canh thudc huyén Pong
Anh, thanh pho Ha Noi.

- Su san long tham gia ctia nguoi dan vé phan
loai, thu gom, chuyén giao cac CTRTC va CTRNH.

2.2. Pham vi nghién citu

Huyén Dong Anh c6 23 xa va 01 thi tran. Hién
nay, tan suat thu gom chat thai trung binh & khu vuc
xa Vinh Ngoc 1a 3 lan/tuan va xa Xuan Canh 1a 1
lan/ngay. Mt thu phi thu gom chat thai cta 2 khu
vuc nay ciing c6 st khac nhau, phi vé sinh lan luot 1a
4.000 dong/nguoi/thang va 3.000
déng/nguoi/thang.

Nghién cttu nay lua chon dién hinh nghién ctu
tai xa Vinh Ngoc va xa Xuan Canh thu6c huyén Dong
Anh. Trong @6, xa Vinh Ngoc la dai dién cho khu vuc
tap trung khu dan cu dong duc va xa Xuan Canh dai
dién cho khu vuc it dan cw hon ctia huyén.

Vinh Ngoc la mo6t xa thuéc huyén Dong Anh
thanh pho Ha Noi, c6 dién tich dat ty nhién 929,5 ha,
dan s6 xa 1a 12.626 nguoi, gom 4 thon, c6 mat do dan
s6 dat 1.187 nguoi/km?. Day la khu vuc tap trung
dong dan cu, cht yéu hoat dong dich vy, kinh doanh.
Xa Xuan Canh ndm & phia Nam huyén Dong Anh gan
voi nga ba song Hong va song Pudng, cé dién tich
dat te nhien 6,12 km?2 va dan s6 xa 1a 10.063 nguoi.
Xa Xuan Canh hinh thanh tir 6 thén, dan cu thua thot
hon. Hai xa nay cong viéc chil yéu nguoi dan lam
nghé nong. Do vay, da lua chon 2 khu vuc dién hinh
nhat 1a xa Vinh Ngoc va xa Xuan Canh. Tt do,
nghién ctru c6 thé dua ra nhitng két qua danh gia
khach quan, dong thoi dé xuat gidi phap nang cao
hiéu qua quan Iy CTRNH va CTRTC sinh hoat ho gia
dinh tai huyén Dong Anh, thanh pho Ha Noi.

2.3. Phuong phap nghién ctru

2.3.1. Phuong phap nghién ciu, thu thap so liéu,
tai liéu
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Tai liéu thit cap: nghién cttu ké thira c6 chon loc
cac tai lieu thir cap tir cac thong tin, s6 lieu, dix lieu da
duwoc cong bo ctia cac cong trinh nghién citu khoa
hoc, céc tai liéu ctia cac co quan c6 thdm quyén lién
quan dén linh vuc nghién ctu, nhu: diéu kién tu
nhién, kinh t€ - xa hoi ctia huyén Dong Anh; thong
tin tir cac van ban phap luat hién hanh lién quan dén
quan ly CTRTC va CTRNH huyén Péng Anh dang
thuc hién; thong tin tir cac bao cao khoa hoc lién
quan dén thu gom, phan loai, chuyén giao CTRNH va
CTRTC ¢ Viét Nam va trén thé gioi.

Tai lieu so cap: tai liéu so cap duoc thu thap truc
tiép trong qua trinh trién khai nghién ctru qua phiéu
diéu tra va phong van truc ti€p nguoi dan tai huyén
bong Anh.

2.3.2. Phuong phdp diéu tra xa hoi hoc bang
bang hdi két hop voi khao sat thuc dia

Nghién ctru da thiét 1ap 01 mau phiéu diéu tra
doi voi nguoi dan xa Vinh Ngoc, xa Xuan Canh.

Co mau duoc tinh theo cong thic ctia Taro
Yamane (1967) [3].

N
n=——
(1+N.e2)

Trong do6: n 1a co mau diéu tra; N 1a kich co téng
thé; e 1a muc sai s6 chdp nhan (e nim trong khoang
0,05 dén 0,1).

412.878 ’
—~ —— = P 16
n 14412878 =0,07¢ 203 (phiéu).

Nghién cttu da thuc hién v6i co mau la 200
phiéu.

2.3.3. Phuong phap xdc dinh hé so phat sinh

Céc budc tién hanh nhu sau:

Buoc 1: Lira chon dia diém thuc nghiém.

- Trong 200 ho gia dinh phéng van bang phiéu
diéu tra, da chon ngau nhién 50 ho dé thu gom, phan
loai va can CTRSH, CTRTC va CTRNH.

- boi tuong: 25 ho gia dinh tai xa Vinh Ngoc va
25 ho tai xa Xuan Canh.

Burée 2: Thu gom chat thai ran sinh hoat.
- Phat tai va huéng dan cho 50 ho tham gia thu
gom.

- Thu gom, phan loai va can CTRSH, CTRTC va
CTRNH.
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- Thuc hién can lién tuc moi ngay trong 1 thang,
tr 3 — 30/04/2022.

Buoc 3: Phan loai CTRSH.

- CTRSH ban dau duoc lay tir ho gia dinh c6 khoi
luong lon, sau d6 duoc d6 dong tai mot noi riéng
biét, tién hanh can téng khoi luong chat thai.

- Phan loai tha cong chat thai thanh 3 loai:
CTRTC, CTRNH va chat thai con lai, dat méi loai vao
khay riéeng. Sau d6, can cac khay va ghi khoi luong
cua timg loai.

Khot lwong CTRTC x 1009
Tong khai lvong CTRSH

% Chat thai ran tai ché =

hoi lwong CTRNH x1009%

% Chat thai ran nguy hai = K

Tong khoi lvong CTRSH

Khoi hromg CTRSH

Chu giai: téng khoi luong chat thai, CTRTC va
CTRNH tinh theo don vi la kg.

CTRTC gdém nhua, gidy, kim loai, cao su, ni-
nong, thuy tinh, ...

CTRNH gom pin, ac quy, bong dén, thung son,
chai lo dung chat tdy rita, chai lo dung chat tdy rita,
thiét bi dién tt cii hong, ...

Buroc 4: Xdc dinh khoi luong va hé so phat sinh
cua tung loai CTRSH.

- Can riéng timg loai CTRSH da phan loai va ghi
s6 liéu vao nhat ky thu gom, déu din méi ngay.

- He s6 phat sinh cta timg loai chat thai theo
cong thie (2.1), (2.2) va (2.3) [4].

Heé s0 phat sinh CTRSH =

50 ngwod x p0 ngay déim

Khailweng charthai nguy hai

(kg/ngwoi. ngd) (2.1)

Heé s6 phat sinh CTRNH =

S0 ngudi x 80 ngiy dém

Ehoi lwong chat thai tai che

(.n;fb'. . ngﬁ) 2.2

Hé s6 phat sinh CTRTC =

2.3.4. Phuong phap d4nh gid ngau nhién (CVM)

Phuong phap danh gia ngau nhién duoc st dung
trong nghién cttu dé woc luong mic san long tham
gia cia nguoi dan vé phan loai, thu gom, chuyén giao
CTRNH va CTRTC @é cai thién dich vu moi truong
trén dia ban huyén Dong Anh. Phuwong phap nay
duoc tién hanh bang cach phoéng van cac ho gia dinh
vé muc san long tham gia cta ho cho viéc nang cao
chat luong dich vu moi truong va cac mic nay duoc
thu thap thong qua phiéu diéu tra.

Nghién cttu st dung mo6 hinh kinh té luong hoi
quy da bién @€ xac dinh nhimg yéu t6 tac dong dén
muc san long tham gia vé phan loai, thu gom, chuyén
giao CTRNH va CTRTC cta cac ho gia dinh 2 xa
Vinh Ngoc va Xuan Canh, huyén Pong Anh nhu:
tudi, thu nhap, trinh do hoc van, nghé nghiép, gioi
tinh, nhan khiu gia dinh,... thé hién trong phuong
trinh sau:

Mo hinh hoi quy da bién duoc xac dinh c6 cac
dang nhu sau (cong thuce 2.4) [5]:

WTPi = Bo+B1 Inc +p2 Edu+p3 Gen +B4 Age+p5
Members +f6 D (2.4)

Trong d6: WTP 1a mutc sdn long tham gia (don vi
nguoi); Po la he so chan hay hé so6 tu do ciia mo hinh
(Intercept); B1, P2, B3, P4, B5, P6 la hé so6 hoi quy
(Coefficients).
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S0 ngwdi x sO ngay dém

kg 5
(e

Inc: thu nhap. D€ thuc hién mo hinh twong quan,
nghién ctu st dung bién gid voi ma hoa bién thu
nhap nhu sau: biang 1 néu dudi 5 trieu VND/thang,
bang 2 néu tir 5 - 10 triéu VND/thang, bing 3 néu tir
10 — 15 trieu VND/thang, bang 4 néu tir 15 — 20 triéu
VND/thang, bang 5 néu tir 20 — 25 triéu VND/thang,
bang 6 néu tir 25 — 30 trieu VND/thang, bang 7 néu
ttr 30 — 35 trieu VND/thang, bang 7 néu trén 35 triéu
VND/thang.

Edu: trinh d6 hoc van. Dé thuc hién mo6 hinh
teong quan nghién ctru stt dung bién gia voi ma hoa
bién trinh do hoc van nhu sau: bang 1 néu duéi trung
hoc phé thong, bing 2 néu trung hoc phd thong,
bang 3 néu dai hoc/cao dang/trung cip, bang 4 néu
trén dai hoc.

Gen: gidi tinh. D& thuc hién mo hinh twong quan
nghién cttu st dung bién gia v6i ma hda bién thu
nhap nhu sau: bang 1 néu la nam, bang 0 néu 1a nix.

Age: tudi. Dé thuc hién moé hinh twong quan
nghién ctru st dung bién gia voi ma hoa bién tudi
nhu sau: bang 1 néu dudi 30 tudi, bang 2 néu tir 30 -
55 tudi, bang 3 néu trén 55 tudi.

Members: sé6 nhan khau.

D: nghé nghiep. Dé thuyc hién mé hinh tuong
quan nghién ctru stt dung bién gia voi ma hoa bién
nghé nghiép nhu sau: bang 1 néu la can bo, vién
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chttc nha nudc, bang 2 néu 1a cong nhan, bang 3 néu

la kinh doanh tu do, bang 4 néu 1a hoc sinh, sinh

vién, bang 5 néu nong dan, bang 6 néu la noi

tro/nghi huu, bang 7 néu lam cac nganh nghé khac.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang phat sinh CTRTC va CTRNH tai
c4c ho gia dinh nghién cttu

Khoi lrong va hé so phdt sinh CTRTC va
CTRNH

Két qua thu gom, phan loai va x4c dinh khoi
Iwong CTRSH, CTRTC va CTRNH phat sinh duoc
thuc hién lién tuc tai 50 ho gia dinh tai xa Vinh Ngoc
(25 ho) va xa Xuan Canh (25 ho) trong mot thang.
Két qua tinh toan thé hién khoi luong CTRSH phat
sinh trong mot thang tai hai khu vuc la 4,408,98 kg.
Thanh phan ctia CTRSH kh4 nhiéu loai, trong do,

CTRTC la 422,379 kg (chiém 9,6%), chu yéu la cac
loai gidy, nhua, kim loai, cao su, ni 16ng, thay tinh;
CTRNH 1a 52,114 kg (chiém 1,2%), chu yéu la cac
loai bao bi (hoéa chat bao vé thuc vat, dau nhot, sam
16p, pin, thiét bi dién,...). Vé hé so phat sinh, so sanh
voi so liéu trong bao cao hién trang moi treong quoc
gia nam 2019, hé s6 phat sinh CTRSH trung binh ctia
thanh phé Ha Noi 1a 0,81 kg/nguoi/ngay, trong khi
do6, he so phat sinh CTRSH tai xa Vinh Ngoc 1a 0,68
kg/nguoi/ngay va xa Xuan Canh 1la 0,63
kg/nguoi/ngay. Nhu vay, hai xa c6 hé so phat sinh
CTRSH tuong doi nhu nhau va thap hon hé s6 phat
sinh CTRSH trung binh ctia thanh phé Ha Noi. Ly
giai cho két qua nay 1a do 2 huyén thudc ving nong
thon nén luong chat thai it hon so voi hé s6 phat sinh
CTRSH binh quan cta thanh pho Ha Noi [6]. Két qua
thé hién trong bang 1va 2.

Bang 1. Khéi lwgng va hé s6 phat sinh CTRTC va CTRNH tai xa Vinh Ngoc

Tud Khoi luong (kg) Heé so phat sinh (kg/nguodi.ngd)
Han CTRSH CTRTC CTRNH CTRSH CTRTC CTRNH

01 655,89 62,512 7,687 0,69 0,066 0,0081

02 642,19 61,242 7,592 0,68 0,065 0,0080

03 659,25 62,513 7,669 0,69 0,066 0,0081

04 641,13 60,845 7,584 0,68 0,064 0,0080

Trung binh| 649,62 61,778 7,633 0,68 0,065 0,008

Bang 1 tong hop két qua xac dinh hé s6 phat
sinh CTRTC & 25 ho dan c6 tong nhan khau 1a 135
nguoi tai xa Vinh Ngoc. So voi xa Xuan Canh, xa
Vinh Ngoc la khu tip trung dan cu déong hon, chi
yéu 1a cac ho kinh doanh gia dinh vira va nho, mic
song ctia nguoi dan cao, hé s6 phat sinh CTRTC la
0,065 kg/nguoi.ngd, hé s6 phat sinh CTRNH 1a 0,008
kg/nguoingd. Bang 2 téng hop két qua xac dinh he

s6 phat sinh CTRTC & 25 ho dan c6 téng nhan khiu
la 102 nguoi tai xa Xuan Canh, hé so6 phat sinh
CTRTC 1a 0,062 kg/nguoi.ngd, hé s6 phat sinh
CTRNH 1a 0,0075 kg/nguoi.ngd. Cac hoat dong kinh
té ctia da s6 nguoi dan & xa Xuan Canh 1a san xuat
nong nghiép, mac thu nhap cht yéu dwoi 5 trieu
déng/thang.

Bang 2. Khoéi lwgng va hé s6 phat sinh CTRTC va CTRNH tai xd Xuan Canh

Tuin Khoi luong (kg) Heé so6 phat sinh (kg/nguoi.ngd)
CTRSH CTRTC CTRNH | CTRSH CTRTC CTRNH

01 445,16 44,134 5,351 0,62 0,062 0,0075

02 458,72 43,823 5,329 0,64 0,061 0,0075

03 447,39 43,462 5,476 0,62 0,061 0,0076

04 459,25 44,848 5,426 0,64 0,063 0,0076

Trung binh 452,63 44,067 5,396 0,63 0,062 0,0075

17 Ié vé thanh phan CTRTC, CTRNH.

bai voi xa Vinh Ngoc, téng khoi luong CTRSH
trong thoi gian diéu tra la 2598,46 kg, trong do
CTRTC chiém 247,112 kg (twong duong 9,5%),
CTRNH chiém mot lwong nhé khoang 30,532 kg
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(tuong duong khoang 1,2%). Daéi voi xa Xuan Canh,
téng khoi luong CTRSH 1a 1810,52 kg, trong do
lwong CTRTC khoang 176,267 kg (khoang 9,6%) va
lwong CTRNH 1a 23,582 kg (khoang 1,3%).
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Xa Vinh Ngoc

Bang 3 thé hién trong thoi gian khao sat doi voi
25 ho dan tai xa Vinh Ngoc va 25 ho dan tai xa Xuan
Canh, ti 1é chat thai gidy nhiéu nhat (27,2%), tiép theo
la chat thai kim loai (21,8%), nilon (19%) va nhua
(13,1%), cao su (10,8%), cudi cung la thuy tinh (8,1%)
trong téng khai luong CTRTC. Vé CTRNH, ti lé tui

Xa Xuan Canh

9.6% 1,3%

89,1
%

Hinh 1. Tile CTRSH, CTRTC va CTRNH ctia cac ho gia dinh nghién ctru

nhua dung san phdm tdy rtta chiém % cao nhat
(30,2%), sau do toi chai lo dung chat tdy ria (22,8%),
pin, ac quy (18,7%), thung son (15,4%), bong den
(8,4%), it nhat 1a thiét bi dién t cti, hong (4,5%) trong
téng khai lwong CTRNH.

Bang 3. Khéi luong va ty lé CTRTC va CTRNH ciia cac ho gia dinh nghién ctu

Chat thai ran tai ché Chat thai ran nguy hai
TT Loai Khoi Ty le e s Khoi luong | Ty le
chit thai | lwong (ke) | () Loai chat thai (kg) %)
1 | Nhua 55,29 13,1 | Pin, ac quy 10,12 18,7
2 | Giay 115,42 27,2 | Béng dén 4,54 8,4
3 | Kim loai 92,46 21,8 | Thung son 8,33 15,4
4 | Caosu 45,25 10,8 | Chailo dung chat tdy ria 12,34 22,8
5 | Nilong 80,58 19,0 | Tui nhua dung san pham tdy rita 16,35 30,2
6 | Thuy tinh 34,37 8,1 Thiét bi dién t cii, hong 2,43 4,5
Téng 423,37 100 54,11 100

3.2. Nhan thic ctia nguoi dan vé hién trang phat
sinh CTRTC va CTRNH

Tidi nylon

Ly

Hinh 2. Ty lé vat dung luu gitt CTRSH khu vic
nghién ciru

Thiing c6 np diy

t Thiing khong c6 nap ddy

Theo thong tin da thu thap duwoc tir phiéu diéu
tra, nguoi dan dung tui ni long dé chta CTRSH
chiém so luong cao nhat (64%). Do tui ni 16ng tién loi,
pho bién nén nguoi dan wu tién st dung. Nguoi dan

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022

stt dung thung c6 nap day chiém 22%, st dung thiing
khong c6 nap day chiém 14%.

Hinh 3 cho thay c6 49% va 39% tuong tng voi cac
ho dan duoc phong van tai xa Vinh Ngoc va xa Xuan
Canh khong phan loai chat thai trudc khi thai ra moi
truong, vi nguoi dan thay bat tién, ton thoi gian trong
viec phan loai chat thai, ho thuong gop chung
CTRTC va CTRNH véi CTRSH. Ti 1é nguoi dan phan
loai CTRSH thanh 4 loai: CTRNH, CTRTC, thuc
pham thtra va loai con lai ca 2 xa déu rat it.

Két qua tir phiéu diéu tra cho thdy loi ich khi
nguoi dan phan loai CTRTC nhu: kim loai, nhua,
gidy, vo lon nhom,... c¢6 thé ban cho co s& thu mua
tai ché; chat thai httu co co thé 1am phan bon sinh
hoc; ngoai ra co6 thé gitp don vi thu gom thuan tién
phan loai chat thai trudc khi xtt ly.
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ol 1% ™

Vardcvocy  phannguy hai rac tl phamnguy ha, e ti
e, loai conlai  che, thge phamthia
vi log con g

Xi Vinh Neoe Xi Xuén Canh

Hinh 3. Ty Ié phan loai CTRSH tai h¢ gia dinh nghién ctru

& |%
B i b o i phnbonsih e | W 21%
D | 1

(5%

0 10% 20 30% 40% S0 60%
Hinh 4. Loi ich khi ngudi dan phan loai
CTRSH tai nguén

Qua phong van 200 ho gia dinh cho thay, cac ho
gia dinh phat sinh chat thai dé phan hdy, hitu co
(thuc phdm thira, rau ctt qua, ...) chiém ti l¢ cao 65%.
Chat thai kho phan hay/co thé tai ché (nhua, thay
tinh, cao su, ni 16ng, ...) chiém 22%. Cudi cung la
CTRNH (ic quy, mach dién tit, hoa chat doc hai,...)
chi chiém 13%.

Rac thai nguy hai  acquy, mach diénti hde =—= ,
T S = 13
chit doc hai....)

=

Ric i ki phin iy bt ché (s,
thy i, cao u, i niln, . P

M

Ll

R thiidé phinhiy/ hiv o (thye phém fhia, -
au i Qua,...)

6%

0% 0% 20% 30 40 S0% 60% 70%

Hinh 5. Ti 1¢ chat thai phat sinh tai
ho gia dinh nghién ctru

Két qua phong van ciing thé hién, da s6 CTRTC
duoc nguoi dan vt chung voi CTRSH (65%), chi 29%
nguoi dan phan loai dugc nhing tht ban dugc nhu:
chai nhua, gidy, vé lon nhom, sit, dong,... con lai 6%
nguoi dan tra 10i rang ho tai stt dung dé lam viéc
khac.
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%

Bin dﬁngnz'n Tii st dyng dé im viéc khic Vigt chung vai réc thai sinh hoat

Hinh 6. Tac dung ctia CTRTC
tai ho gia dinh nghién ctru

Khi duwgc hoi phan loai CTRSH c6 can thiét
khong thi da s6 ngudi dan déu nhan thic 1a cé
(chiém 72%), nguoi dan y thic duoc viec phan loai
CTRSH giup goép phan nang cao nhan thic cong
déng vé bao ve va stt dung hop 1y tai nguyén va moi
treong, giam thiéu tong luong rac thai trong cong
dong thai ra moi truong nham gidm tdi cho moi
truong, tiét kiém chi phi thu gom, van chuyén, xt ly.
Vé trach nhiém phan loai CTRSH trudc khi thai bo,
phan 16n nguoi dan déu cho rang day 1a trach nhiem
ctia co so xt ly chat thai (chiém 54%), tiép theo 1a cta
nguoi di thu gom rac (chi€ém 35%), chi c6 11% nguoi
dan cho rang day 1a trach nhiém cta ho gia dinh.

0% 4
- 3%
0% - 1%
0% 4
Cosostlyric  Cinhntimg hogiadimh  Nevi dithu gom ric

Hinh 7. Trach nhiém phéan loai
CTRSH trudc khi thai bo

Hinh 8 cho thdy nhan thic ctua nguoi dan vé
muc do anh hudng do chat thai gay ra tai dia phuong.
Theo do, stc khoe con nguoi va moi truong canh
quan 1a hai déi twong bi tdc dong tiéu cuc nhiéu nhat.
Nguyeéen nhan 1a do thiéu cac diém tap két tai cac khu
dan cu va cac thung rac chuyén dung nén viéc dé cac
tai rac ra ngoai 1é duong dang lam mat di su sach sé
ctia cac tuyén duong. Dac biét, theo khao sat thuc té,
vao nhitng ngay mua bao, nudc ri rac tir cac tui rac
cling sé troi vé nguodn song chinh hoac ngadm vao dat
gay 0 nhiém moi truong, anh huong nghiém trong téi
stcc khée con nguoi va moi truong.
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Khoéng nghiém trong /117115l 111711841111 17% 5%

It nghiém trong |//112% 1| 49%6= 65% 7%
Binh thuong | 14% =% 10%
Nghiém trong | 45% A S SR == 16%

Rat nghiém trong | 24% [I10Ral 5% 62%
0% 20% ~ 40% 60% 80% 100%
Gay anh hirong dén sitc khoe ngudi dan
Il Gay 6 nhiem nguon nudc sinh hoat )
C6 tac dong xau den hoat dong phat trién kinh té

Hinh 8. Ty 1&é mitc d6 4nh hudng do chat thai gay ra tai dia phuong

Vé noi dung danh gia su sén long tham gia ctia
nguoi dan trong viéc phan loai, thu gom, chuyén giao
cac CTRNH va CTRTC trong sinh hoat ho gia dinh,
da s6 cac ho gia dinh déu sén long phan loai, tai st
dung, tai ché tai nha, chuyén giao chat thai (70%).
Khi duoc hoi su san long tham gia cadc chuong trinh
vé phan loai, tai ché rac thai cta dia phuong, 89%
dong y tham gia; khi duoc hoi vé su sin long tham
gia cac chuong trinh vé phan loai va chuyén giao
CTRNH cua dia phuong, 75% déng y tham gia. Ngoai
ra, 85% nguoi dan déu san long kéu goi nguoi than,
ban bé thuc hién phan loai CTRSH tai nguon, sau do
tai stt dung, tai ché tai nha hodc thu gom, chuyén
giao chat thai cho don vi thu gom.

3.3. Méi twong quan giira gioi tinh, do tudi, trinh
do hoc van, s6 nhan khiu, nghé nghiép, thu nhap véi
su sén long tham gia cia ngudi dan vé phan loai, thu
gom, chuyén giao cac CTRNH va CTRTC

Bang 4. Két qua hoi quy bién phu thuoc WTP cta
céac ho gia dinh thue hién khao sat

Chi tiéu WTP
Coeficients | P -
(hé so) Value
C (hang so) 0,731 0,008
Inc (thu nhap) 0,039 0,044
Edu (hoc van) 0,046 0,421
D (nghé nghiép) 0,014 0,630
Gen (gi6i tinh) -0,008 0,913
Age (tudi) -0,001 0,731
Members (s6 nhan khau) 0,016 0,550

Nghién ctru da tién hanh héi quy bang cong cu
Regression trong phan mém Excel dé phan tich cac
yéu t6 anh huong dén mic sin long tham gia WTP,
trong do bién doc lap gdm c6 gioi tinh, do tudi, trinh
do hoc van, s6 nhan kh4u, thu nhap, nghé nghiép.
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Két qua chay moé hinh hoi quy dugc thé hién trong
bang 4.

Phuong trinh héi quy viét dudi dang: WTP
=0,731 + 0,039 Inc + 0,046 Edu - 0,014 D — 0,008 Gen
- 0,001 Age + 0,016 Members.

Két qua phan tich cho thay heé s6 tuong quan boi
(Multiple R) x4p xi 0,135425 mo hinh hoi quy tuyén
tinh duwoc chon 1a rat phu hop.

R-Square = 0,745 c6 nghia rang cac bién doc lap
trong mo hinh (thu nhap, hoc véan, giéi tinh, bién
tudi, nhan khau va nghé nghiép) da giai thich duoc
khoang 74,5% su bién dong cua Y (muc san long
tham gia). 25,5% con lai 1a do cac yéu t6 ngau nhién
va cac yéu to khac khong c6 trong mo hinh. Quan sat
mo hinh cho thay, bién thu nhap, trinh do hoc van ty
lé thuan voi bién muc san long tham gia WTP, cac
bién con lai it c6 anh huong t6i bién mic san long
tham gia WTP.

Thtt nhat, thu nhap cang cao thi mitc sin long
tham gia cang cao. Khi cac bién khac khong déi, thu
nhap ting 1 mutc thi mic sdn long tham gia tang
0,039. Ta co6: P-Value (0,044) < 0,05, chirng t6 bién
thu nhap c6 quan hé chat ché véi bién WTP.

Thtt hai, trinh d6 hoc van cang cao thi muic sin
long tham gia cho viéc tinh phan loai, thu gom,
chuyén giao chat thai nguy hai va chat thai tai ché
cang cao, do hoc van di doi voi hiéu biét nén ho nhan
thay duoc nhu cau can thiét ciing nhu sy dong gop
ctia cong dong cho viec phan loai, thu gom, chuyén
giao chat thai. Khi cac bién khac khong déi, trinh do
hoc van tang 1 thi muc sin long tham gia tang 0,046.
Ta co: P-Value (0,421) > 0,05, ching té bién trinh do
hoc van khong cé quan hé chat ché voi bien WTP.

Thtt ba, tiy thudc timg nghé c6 thu nhap cang
cao sé c6 nhan thttc ro rang vé viéc san long tham
gia cho phan loai, thu gom, chuyén giao chat thai. P-
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Value (0,630) > 0,05, ching t6 bién nghé nghiép
khong c6 quan heé chat cheé véi bién WTP.

Thtt tu, gi¢i tinh ntt (bién gidi tinh bang 0) sin
sang tham gia cao hon cho viéc phan loai, thu gom,
chuyén giao chat thai so voi gioi tinh nam (bién gioi
tinh bang 1). Khi cac bién khac khong déi, nam gioi
sin sang tham gia thdp hon nir giéi 0,008. P-Value
(0,913) > 0,05, chirng t6 bién gioi tinh khong c6 quan
hé chat ché voi bién WTP.

Thtt nam, do tudi cang 16n thi mtc sén long
tham gia cang giam, diéu do ching t6, nguoi cang tré
tudi c6 nhu cau phan loai, thu gom, chuyén giao chat
thai va hiéu ro duoc tam quan trong phan loai, thu
gom, chuyén giao chat thai cao hon so véi nguoi 1on
tudi do ho co diéu kién tiép xuc voi cac phuong tién
thong tin dai chung nhiéu hon. Khi cac bién khac
khong déi, do tudi ting 1 don vi thi mtc san long chi
tra giam 0,001 su sdn long tham gia. Ta c6: P-Value
(0,731) > 0,05, chirng t6 bién tudi khong c6 quan hé
chat ché véi bién WTP.

Thtt sau, bién s6 nhan khiu cé thé anh huéng
nhat dinh dén muc sin long tham gia WTP, nhung
khong c6 méi quan hé chat ché véi mic WTP. So
thanh vién trong gia dinh c6 lién quan dén thu nhap
ctia ca ho gia dinh va cac nhu cau chi tiéu trong cudc
song: so thanh vién dong thi nhu cau chi tiéu cang
lon va luong chat thai ra cang nhiéu. Tuy nhién s6
lwong thanh vién trong gia dinh nhiéu hay it thi mirc
sén long tham gia van khong co gi thay déi do muc
phi duoc tinh theo ho. Khi cac bién khac khong dai,
s6 nhan khau ting 1 don vi thi mtc san long tham
gia tang 0,016. P-Value (0,550) > 0,05, chimg t6 bién
nhan kh4u khong c6 quan hé chit ché véi bién WTP.

Nhan xét: theo két qua héi quy, thu nhap va
trinh d¢ hoc van 1a yéu t6 anh huéng manh mé nhat
t6i muc sdn long tham gia ctia nguoi dan. Ngoai ra,
muc san long tham gia con phu thudc vao cac yéu to
khac nhu nghé nghiép, s6 nhan khau, tudi, giéi tinh,
st ngau nhién, tra 1oi theo cam tinh ctia doi tuong
duoc phong van.

3.4. Dé xuit mot so giai phap giam thiéu CTRTC
va CTRNH trén dia ban huyén Pong Anh

Gidi phap quan Iy:

- Thanh 1ap t6 tuyén truyén: giup nguoi dan hiéu
duwoc muc dich va y nghia cta viéc phan loai CTRSH
tai nguon thong qua truyén thanh, truyén hinh,... dé
ho cé y thirc va ty nguyén tham gia mot cach tich cuc
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nhat vao viéc phan loai. Dong thoi, day 1a doi tien
phong trong cac hoat dong BVMT va c6 kha niang
giai dap cac thic mac ctia nguoi dan cac van dé vé
phan loai CTRSH.

- Thanh 1ap ban giam sat: v6i nhiém vu chinh la
phoi hop voéi cac luc luong tuyén truyén vién dé van
dong, huong dan nguoi dan thuc hién phan loai
CTRSH tai nguon va kiém tra hiéu qua ctia viéc thuc
hién, nhic nhé nhitng truong hop vi pham cac quy
dinh vé phan loai chat thai tai nguon. Ban giam sat
ciing 1a do6i tuong phé bién va huéng dan viec dang
ky phan loai rac tai nguon dén cac ho dan.

- Thanh 1ap t6 soan thdo cac van ban phap luat,
quy dinh nham dua ra cac quy dinh, quy ché vé:

+ Xay dung co ché giam sat, khiéu nai t6 cao, xtt
phat va cuong ché cac hanh vi xa CTRSH bira bai va
khoéng thye hién dung cong tac phéan loai CTRSH tai
nguon.

+ Khen thuong: tuyén duong, trao gidy khen,
thudng cho cac ho dan da thuc hieén tot phan loai
CTRSH tai nguon va c6 nhimg y kién dong gép hay
cho dé an (dua phan danh gia vao trong tiéu chi xép
loai gia dinh van hda, t6 dan pho van hoa, két qua thi
dua gitra cac khu pho...).

+ Xt phat: phé binh va canh céo truoc t6 dan
pho, UBND xa, phuong vi da khong thuc hién tot
phan loai CTRSH tai nguén.

- UBND xa, ban van hoéa thong tin, ban diéu
hanh khu phé phat dong phong trao thi dua gitra cac
t6 dan pho véi cac giai thuéng nhat dinh. T d6
phong trao sé duoc t6 trudng t6 dan pho phat dong
dén timg ho gia dinh. Sau moéi thang tong két, tuyén
duwong nhitng t6 dan pho thuc hién tot viec phan loai
va kiém toan trao gidi. Piéu nay sé khuyén khich
nguoi dan hang hai thuc hién phan loai.

- T6 chttc cac cudc tham quan, hoi thao gitra cac
tap thé, ca nhan tiéu biéu c6 nhitng dong gop trong
cong tac phan loai rac tai nguon dé cung trao déi,
hoc héi kinh nghiém.

Gidi phap vé kinh té:

Can ct theo két qua diéu tra, c6 49% va 39%
twong tmg voi cac ho dan duoc phong van tai xa Vinh
Ngoc va xa Xuan Canh khoéng phan loai CTRSH
trudce khi thai bd, vi nguoi dan thdy bat tién, ton thoi
gian trong viéc phan loai; vi vy, chinh quyén dia
phuong c6 thé 4p dung mot s6 chinh sach kinh té
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nhu: gidam phi thu gom CTRSH d6i v6i cac ho gia
dinh, co s& san xudt sin long phan loai, thu gom,
chuyén giao CTRTC va CTRNH. Khoan chi phi nay
c6 thé bu lai thong qua viéc ban (tiéu thu) cac san
pham tai ché. Bén canh d6, ho tro kinh phi dau tu
cho viéc mua sim cac dung cu dung chat thai phan
loai, khen thudéng d6i voi cac ho gia dinh, cac dia
phuong 1am tot viéc phan loai, thu gom, tai ché,
chuyén giao CTRTC va CTRNH.

Gidi phap vé truyén thong:

Theo két qua khao sat quan ly CTRTC va
CTRNH thi moé hinh phan loai chat thai chua duoc
trién khai rong rai, viéc ti€p can voi cong nghé thong
tin, nhan thirc vé tac hai caia CTRNH va tac dung ctia
CTRTC ctia nhiéu nguoi dan con han ché. Hién nay
viéc phat dong tong vé sinh, cing nhu sy tham gia
ctia nguoi dan khoéng duoc duy tri thuong xuyén, vi
vay can d4y manh céac hinh thiec tuyén truyén, phé
bién nang cao nhan thitc vé nhitng tac hai cta viec
thai bé cac san pham c6 CTRNH va CTRTC ra moi
trueong; loi ich cta viéc st dung cac san pham thay
thé, than thién voi moi truong thong qua cac kénh
truyén thong: phat thanh, hop cong doéng, bing
ron,.. T chic tuyén truyén vé cac mo hinh, bién
phap phan loai CTRSH tai nguon, ddy manh thu gom
va tang dan ty lé tai ché chat thai tai cac xa. Phoi hop
gitta UBND vo6i cac doan thé (hoi phu nit, hoi nong
dan, doan thanh nién,..) 16ng ghép cac hoat dong
nang cao nhan thitc clia nguoi dan trong viéc giam
thiéu CTRNH va CTRTC.

4. KET LUAN

Nghién ctu da danh gia hién trang phat sinh
CTNH va CTTC nhu sau: khoi lwong CTRSH trong
mot thang & xa Vinh Ngoc va xa Xuan Canh la
4.408.98 kg. O xa Vinh Ngoc, hé sd phat sinh CTRSH
1a 0,68 kg/nguoi/ngd, hé so phat sinh CTTC 1a 0,065
kg/nguoi/ngd, hé s6 phat sinh CTNH 1a 0,008
kg/nguoi/ngd. O xa Xuan Canh, hé s6 phat sinh
CTRSH 1a 0,63 kg/nguoi/ngd, hé s6 phat sinh CTTC
la 0,062 kg/nguoi/ngd, hé s6 phat sinh CTNH 1a
0,0075kg/nguoi/ngd.

Nghién ctu da danh gia nhan thitc cia nguoi
dan vé hién trang phat sinh CTTC va CTNH. Dong
thoi, danh gia su sén long tham gia ctia ngudi dan vé
phan loai, thu gom, chuyén giao caic CTNH va CTTC
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trong sinh hoat ho gia dinh. Pa s6 cac ho gia dinh
déu san long phan loai, tai sit dung, tai ché tai nha,
chuyén giao rac thai (chiém 70%).

Nghién ctu da danh gid méi twong quan gitra
gioi tinh, do tudi, trinh d6 hoc van, s6 nhan khiu,
nghé nghiép, thu nhap véi su san long tham gia cta
nguoi dan vé phan loai, thu gom, chuyén giao céac
CTNH va CTTC. Theo két qua héi quy, thu nhap va
trinh d6 hoc védn 1a 2 yéu t6 anh huéng manh mé
nhat t6i mic sin long tham gia ctia nguoi dan.
Nghién cttu da dé xuat mot so6 giadi phap giam thiéu
CTTC va CTNH trén dia ban huyén Déng Anh.

LOI CAM ON

Nghién cuu I mot phan cua dé tai cap co so
“Pdnh gid sw san long tham gia cua nguwoi din vé
phan loai, thu gom, chuyén giao cdc chat thii nguy
hai va chat thai tai ché trong sinh hoat ho gia dinh tai
thanh pho Ha Noi”, Ma so- 13.01.22.K.12, Truong Pai
hoc Tii nguyén va Moi truong Ha Noi. Cic tic gid
Xin tran trong cam on.
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CURRENT STATUS, CLASSIFICATION, COLLECTION, TRANSFER OF HAZARDOUS AND
RECYCLED SOLID WASTE OF HOUSEHOLD IN DONG ANH DISTRICT, HA NOI CITY

Bui Thi Thu Trang, Nguyen Thi Hong Hanh, Hoang Thi Hue,
Nguyen Thi Hoai Thuong, Mai Van Trinh, Ho Thuy Quynh
Summary

The study used the method of data collection, sociological investigation combined with field survey,
determination of generation coefficient and Contingent valuation method to assess the current status of
classification, collection and transfer of hazardous solid waste and recycled solid waste in household
activities, people’s awareness and willingness to participate in waste classification, reuse and transfer in
Dong Anh district, Hanoi city. Research results show that the volume of domestic solid waste by a month in
Vinh Ngoc and Xuan Canh communes is 4,408.98 kg. In Vinh Ngoc commune, the domestic solid waste
generation coefficient is 0.68 kg/person/day, the recycled solid waste generation coefficient is 0.065
kg/person/day, the hazardous solid waste generation coefficient is 0.008 kg/person/day. In Xuan Canh
commune, the domestic solid waste generation coefficient is 0.63 kg/person/day, the recycled solid waste
generation coefficient is 0.062 kg/person/day, the hazardous solid waste generation coefficient is 0.0075
kg/person/day. Regarding the willingness of the people to participate, the majority of households are
willing to classificate, reuse and transfer waste (70%). According to the regression results on the correlation
between gender, age, education level, demographics, occupation, income and people’s willingness to
participate in classification, collection and transfer of hazardous solid wastes and recycled solid waste,
income and education level are the two factors that have the strongest influence on people’s willingness to
participate. The study has proposed some solutions to reduce solid waste and hazardous waste in Dong Anh
district.

Keywords: Hazardous solid waste, recycled solid waste, domestic solid waste, Dong Anh district.
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THONG BAO
Vé viéc chdp nhan Pon ding ky bao ho giong cay trong méi

Van phong Bao ho giong cay trong — Cuc Trong trot thong bao chidp nhan don dang ky bao ho giong cay

trong mai sau:

TT| So don ITIgay Ten giong Tén loai Dai d}eH cta |Chi Sfr hu;u 1008 e gia chinh Neay dfm
nop don chi don cay trong hop lé
. Cong ty C6 phan S
1 [2022_11410/11/2022| DKT1 Liia— Khong | cong nghé Nong | &Y ThE |11 /10/9022
Oryza sativa L. i CamTua
nghiép DKT
X Cong ty C6 phan .
2 |2022_115(14/11/2022| TBM189 Nego - Khong  [tap doan Thaibinh| T2 M0 | o5 /15 /2022
Zeamays L. Bao
Seed
3 [2022_116|15/11 /2022| Tién Hai 6 y Ct{)ngd ty C6 ghﬁn o bt
Oryza szl;va L Khong caaI; t:f?rrllgg’llf;grgl Cohigrll 05/12/2022
2022_117 Tién Hai 8 )
4 [795-110(15/11/2022 Hai Thai Binh
A Cong ty
5 |2022_118|18/11/2022| PS8282 N0~ | INHH Bayer|,, Monsanto | JeanJose o510 /00
Zeamays L. . Technology LLC Somera
Viét Nam
Laa- NP Pham Thién
0 fiva L. Vién Cay luong Thanh va
6 [2022-119|18/11/2022| HD6 | “hyzsadia Khong | thuc va Cay thuc Taﬁg | 05/12/2022
pham Diép ’
Laa-
2022_120 VN18 A a Wy = a =
7 21/11/2022 Oryza sativa 1. Khéng Lé Hung Linh |Lé Hung Linh| 05/12/2022
Dua chuot - Tgﬁrﬁggé i JinzhouXinyuan
g [2022_121{91 /11/2022| VA.69 Cucumis o Shijia Seed LUJIAN |25/11/2022
sativus L. trién Nong, Industry Co., Ltd
" Inghiép Viet A ’
crocoro] o | oo [ | P
9 [2022_122191/11/2022 Capsicum Y51 Zaadteelt En 05/12/2022
Zwaan Viét Zaadhandel
annuum L. Zaadhandel B.V.
Nam B.V.
QUYET PINH
Vé viéc cap Bing bao ho giéng cay trong
Can ctt Quyét dinh vé viec cap Bang bao ho gidng cay trong méi ctia Cuc trudng Cuc Trong trot;
Van phong Béo ho Giong cay trong - Cuc Trong trot thong bao:
Cap Bang bao ho giong cay trong moi:
Thoi
TT| S6 don S6 bang Tén giong Ten loai Chu sé hiru Tac gia gian bao
ho
Hanh - Cong ty TNHH Cong ty TNHH
1] 2019_162 | 53.VN.2022 LAOR Allium cepa L. var. | East — West Seed | East — West Seed | 20 nam
cepa (Hai Mai Tén Do) | (Hai Mii Tén Do)
2| 202124 |54.VN.2022| DLFARIS Hoa Cuc - Deliflor Royalties | 1 i Gerard Post | 20 nam
Chrysanthemum L. B.V.
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3| 202125 |55.VN.2022| DLFDGRN5 Hoa Cuc - Deliflor Royalties | i Gerard Post | 20 nam
Chrysanthemum L. B.V.
4| 202126 |56.VN.2022 | DLFROSL10 Hoa Cuc - Deliflor Royalties | i Gerard Post | 20 nam
Chrysanthemum L. B.V.
5| 202127 |57.VN.2022| DLFYIN2 Hoa Cuc - Deliflor Royalties | . Gerard Post | 20 nam
Chrysanthemum L. B.V.
6 | 202128 |58.VN.2022| DLFYIN9 Hoa Ciic - Deliflor Royalties | » . Gerard Post | 20 nam
Chrysanthemum L. B.V.
Mai dia thao — Sakata Seed
7 | 2019170 |59.VN.2022 | SAKIMPO47 |Impatiens New Guinea| oo >¢€ Chihiro Sato | 20 nam
Corporation
Group.
Mai dia thao - Sakata Seed
8 | 2019_171 | 60.VN.2022 | SAKIMP048 |/mpatiens New Guinea . Chihiro Sato 20 nam
Corporation
Group.
Mai dja thio - Sakata Seed
9 | 2019_172 | 61.VN.2022 | SAKIMP044 |Impatiens New Guinea i Chihiro Sato 20 nam
Corporation
Group.
Mai dja thdo - Sakata Seed
10| 2019_173 | 62.VN.2022 | SAKIMPO052 |Impatiens New Guinea . Chihiro Sato 20 nam
Corporation
Group.
Mai dja thdo - Sakata Seed
11| 2019_174 | 63.VN.2022 | SAKIMPO053 Impatiens New . Chihiro Sato 20 nam
. Corporation
Guinea Group.
Mai dia thao - Sakata Seed
12| 2019_175 | 64.VN.2022 | SAKIMPO54 |Impatiens New Guinea| o o2 >¢€ Chihiro Sato | 20 nam
Corporation
Group.
Mai dia thio - Sakata Seed
13| 2019_176 | 65.VN.2022 | SAKIMPO56 |/mpatiens New Guinea . Chihiro Sato 20 nam
Corporation
Group.
Mai dja thdo - Sakata Seed
14 | 2019_177 | 66.VN.2022 | SAKIMPO058 |/Impatiens New Guinea . Chihiro Sato 20 nam
Corporation
Group.
A e a Martinus Nicolaas
Lan ho diép - -
15| 2021_146 | 67.VN.2022 | PHALHORDIN . Anthura B.V. Gerardus van 20 nam
Phalaenopsis Bl. .
Swieten.
Lan hé dien Martinus Nicolaas
16| 2021_147 | 68.VN.2022 | PHALHOCH p Anthura B.V. Gerardus van 20 nam
Phalaenopsis Bl. )
Swieten.
17| 2021_148 | 69.vN2022 | ANTHFUNCNp |  Floa hong mon Anthura B.V. [Jan van Dijk 20 nam
Anthurium Schott.
18| 2021149 |70.vN2022 | ANTHFESCID | 0@ hong mon - Anthura B.V.  [Jan van Dijk 20 nam
Anthurium Schott.
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