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TUYEN CHON CHAT KICH KHANG CO KHA NANG KICH THICH TINH KHANG
CHONG LAI BENH VANG LUN TREN CAY LUA
Ng6 Thanh Tri", Pham Van Kim'
TOM TAT

Thi nghiém dugc thuc hién trong diéu kién nha ludi nham tuyén chon chat kich khang ¢ kha nang kich
thich tinh khéng chéng lai bénh vang liin trén céy lua. Chét kich khang dugc xti ly bing bién phdp ngdm hat va
két hop phun qua l4. Nong d6 Rice grassy stunt virus (RGSV) trong cay lua dugc xdc dinh bang phan tich ELISA
gidn tiép. Két qua cho thdy trong s6 chit kich khéng thtt nghiém d€ tao nén kich khing chong lai bénh vang lun,
clorua déng (0,05 mM) va axit oxalic (0,5 mM) dugc xdc dinh 1a hiéu qua nhét trong viéc lam gidm bénh vang
lun trén ciy laa. Két qua ELISA cho thiy nong d6 RGSV trong cay lda xt ly véi clorua dong (0,05 mM) hodc
axit oxalic (0,5 mM) gidm c6 y nghia so v6i doi ching (d6i chiing nhiém bénh). Ngoai ra, xt ly clorua dong
(0,05 mM) va axit oxalic (0,5 mM) cho thdy gia ting c6 y nghia vé ti 1é chdi hitu hiéu, ti 1¢ bong trd thoat, chiéu
dai bong lda, ti 1é hat chéc va trong lugng hat chac so v6i d6i chiing nhiém bénh, dong thaoi tuong duong so véi
d6i chiing khoe. Anh hudng ndng d6 khic nhau ctia clorua dong (0,025; 0,05 va 0,1 mM) va axit oxalic (0,25;
0,5 va 1 mM) cho thdy clorua dong (0,05; 0,1 mM) va axit oxalic (0,5; 1 mM) déu tao nén kich khang chéng lai
bénh vang lun tuong duong nhau. Do d6, clorua dong (0,05 mM) va axit oxalic (0,5 mM) can dugc chon dé

cung cép ngudn chat kich khang t6t cho viéc quan ly bénh vang ltin bing bién phap kich khang trén cay lua.

T khoa: Cay laa, bénh vang liin, RGSV, chit kich khang, kich khang

I. PAT VAN PE

Bénh vang lin hay con goi 1a dang bénh lun lua
co (Rice grassy stunt disease) do Rice grassy stunt
virus (RGSV) géy ra va dugc lan truyén bai ray nau
Nilaparvata lugens. Bénh vang lun trén lua da gay
ra thanh dich bénh vao ndam 2006 tai cac tinh dong
bang song Ctiu Long (Pham Van Kim, 2006) va da
tai bung phat tré lai vao nam 2017 (Nhan Nam,
2017). Bénh vang lun van thuong xuyén xudt hién
trén dong rudng va cé thé tai boc phét thanh dich
bénh, tlly vao yéu t6 méi truong va ky thuat canh
tac. Vi bénh vang lun trén lta la do vi rat gay ra,
nén khong c6 thudc dé€ tri bénh hiéu qua. D€ quan
ly bénh, chti yéu dua vao viéc né tranh sy lan truyén
vi rut thong qua ki€ém soat ray nau. Tuy nhién, do
viéc tham canh, ting vu, rdy nau goi lda lién tuc,
nén cic bién phap quan ly rdy néu cting gap nhiéu
kho khan, doi khi khong c6 hiéu qua. Bén canh do,
su xudt hién tinh khang thudc hoa hoc doi véi ray
nau dang tré nén la mot van deé toan cau.

Viéc ting cuong tinh khang déi véi cic mam
bénh c6 thé dugc giy ra & ciy trong bang bién phap
kich thich tinh khang (kich khang) véi nhiéu tac
nhan kich khang phi sinh hoc va sinh hoc (Walters
and Heil, 2007). Chat kich khang phi sinh hoc la

nhiing hoa chit khong doc hai c6 thé hoat dong
& cdc diém khdc nhau trong tin hiéu cua cic con
duodng lién quan dén kha nang khang bénh, tao
nén tinh khang lau dai hodac sudt doi cho cay
trong chong lai mam bénh khac nhau nhu vi rat,
vi khudn va ndm (Sticher ef al., 1997). Kich khang
luu dan (systermic acquired resistance) la hién
tugng ma chinh cay trong tao nén co ché bao vé
chdéng lai mam bénh khi dugc kich thich boi xu
ly v6i nhiing tac nhan héa chat hodc phi héa chat
(Hammerschmidt and Kuc, 1995).

Trén thé gi6i da c6 nhiéu nghién ctiu bién phap
kich khang dé quan ly bénh hai ciy trong. Mot s6
chat kich khang da dugc chiing minh c¢6 kha nang
tao nén kich khang trén ciy trong chéng lai mam
bénh khac nhau. Xt ly chét kich khéang véi axit oxalic
(0,5 mM) cho thiy lam gidm bénh dao 6n trén lua
(Du et al., 2001) va han ché bénh vi rat Watermelon
mosaic virus-2 (Zheng et al., 1999). Xt ly véi clorua
dong (0,05 mM) trén céy lua, tao nén kich khang
chéng lai bénh dao 6n (Ngo Thanh Tri va ctv,, 2006).
Ap dung bién phdp kich khang véi vitamin Bl
(50 mM) cho hiéu qua kiém soat vi rut Pepper mild
mottle virus (Ahn et al., 2005). Trong khi vitamin
B2 (0,5 mM) thi hiéu qua phong chdng véi Tobaco
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mosaic virus (Dong and Beer, 2000). Xt ly chat kich
khang KH,PO, (20 mM) trén lGa, han ché dugc
bénh dao 6n (Trinh Ngoc Thuy, 2000), con xu ly
dang K.HPO, (20 mM) thi hiéu qua véi Tobacco
necrosis virus va Cucumber mosaic virus trén dua
leo (Mucharromah and Kuc, 1991). Mot sd chat
kich khang khac nhu chitosan cho hiéu qua chong
lai Tobacco necrosis virus (Iritia and Faoroa, 2008),
axit salicylic (1 mM) han ché dugc bénh vi rat White
clover mosaic virus trén dau c6 ve (Gdlis et al., 2004),
axit cinnamic (0,01 mM) lam giam bénh dao 6n
trén lua (Nguyén Chi Cuong va ctv,, 2004) va Bion
(acibenzolar-S-methyl) cho hiéu qua quan ly vi rut
Tomato spotted wilt virus (Csinos et al., 2001).

Dé€ quan ly bénh vang lun trén lda c6 hiéu qua,
viéc nghién ctiu bién phap kich khang la can thiét
dé ting cuong tinh khang bénh cho ciy lua chong
lai Rice grassy stunt virus gay ra. Nghién ctiu nay
danh gia hiéu qua ctia mot s6 chat kich khang déi
v6i bénh vang lun nham chon ra nhiing chét kich
khang gop phan phong chdng hiéu qua bénh vang
lun trén cay lua.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Nguon liia bénh vang lim: Thu thap ngoai dong
trén giong lia OM 2517, chon nhiing cay lta bénh
bi€u hién 6 triéu chiing ctia bénh vang luin, thanh loc
lda bénh qua kiém tra ELISA (Vi1 Triéu Mén, 2004).

Rdy ndu sach: Ray nau dugc bt tii rudng laa tai
Thanh phé Can Tho, chon rdy nau cai mang tring
cho dé trén cay rau mac. Au triing rdy vita né ra
dugc nhan nudi trén cdy lda khoe. Rdy nau sach
dugc xac dinh qua kiém tra ELISA. Ngu6n ray nau
sach dugc luu tri va nhan nudi trong nha luéi (c6
bao pht luéi xung quanh) noi danh riéng cho nhin
nuoi ray sach.

Nhan nudi nguon lia bénh vang lun: Ray nau
sach cho ldy mdm bénh trén céy lda bi bénh vang
lun trong 48 gis. Sau do, ray nau nay dugc tha lén
cay lua khoe 10 ngay tudi dé truyén bénh trong 48
gio (Hirao et al., 1987). Tiép tuc theo doi cay lua
cho dén khi biéu hién r6 triéu chiing bénh thi dugc
giti lai lam nguon bénh.

Rdy nau mang bénh ving lin: Au trung rdy nau
sach tudi 1 cho ldy mam bénh trén cay lua bi bénh
vang lun trong 48 gi®. Sau dd, ray nau nay dugc
chuyén 1én cay laa khoe d€ u bénh cho dén khi
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truyén bénh nhan tao (rdy nau mang bénh dugc
kiém tra ELISA trudc khi truyén bénh nhén tao).

Giong lia: dung trong cac thi nghiém la OM
2517, giéng nhiém rdy nau, bénh vang lun, lun
xoan, trong kha phé bién.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp bé tri thi nghiém

Thi nghiém 1: Budc ddu tuyén chon chdt kich khéng
6 kha nang kich khdng chong lai bénh vang liin trén
cdy lia

Chat kich khdng: Chat kich khang va néng d6 ap
dung trong thi nghiém la nhiing chat dugc chon ti
cac cong trinh nghién ctiu khic nhau da dugc cong
bo cho thay c6 hiéu qua kich khang trén cay trong
chong lai cac mam bénh khac nhau.

Thi nghiém dugc bé tri hoan toan ngau nhién,
5 lan lap lai, méi ldp lai dugc trong mot cay lda
trong chiu nhua, v6i 12 nghiém thtic bao gom: (1)
Axit salicylic (1 mM), (2) Vitamin B1 (50 mM), (3)
Clorua dong (0,05 mM), (4) K, HPO, (20 mM), (5)
Axit cinnamic (0,01 mM), (6) Axit oxalic (0,5 mM),
(7) Vitamin B2 (0,5 mM), (8) KH,PO, (20 mM), (9)
Chitosan (200 mg/1), (10) Bion (200 ppm), (11) D6i
chting nhiém bénh, (12) Déi chiing khoe. Nghiém
thiic xu ly chat kich khang dugc truyén ray mang
bénh; D6i ching nhiém bénh (xt ly nudc cit,
truyén rdy mang bénh) va déi chiing khoe (xu ly
nudc cat, truyén ray sach).

Xt ly kich khdng: Ngam hat lta trong dung dich
chat kich khang va nudc cat (doi ching) trong
24 gig, sau do6 két hop phun 1én 14 vao luc 10, 20, 30
va 40 ngay sau khi gieo.

Truyén bénh nhan tgo: Khi lta dugc 11 ngay sau
khi gieo (NSKG) (ttic sau khi xti ly kich khang phun
qua 14 10 NSKG), tién hanh truyén bénh béng cach
tha rdy nau c6 mang vi rut RGSV 1én céy laa ctia cac
nghiém thic xt ly kich khang va déi chiing nhiém
bénh, mét s6 3 rdy nau tudi 4 - 5/chdi lda, trong
48 gio. Dai chiing khée dugc truyén véi rdy nau
sach.

Thi nghiém 2: Ddnh gid hiéu qud kich khdng cua
chdt kich khdng c6 trién vong chong lai bénh vang
lim trén cay lia.

Chit kich khang c¢6 trién vong chdng lai bénh
vang lun trén cay lua da dugc tuyén chon & thi
nghiém 1.
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Thi nghiém dugc bé tri hoan toan ngau nhién,
5 lap lai, méi lap lai quan sat 6 cay laa, 3 cay laa
dugc trong trong 1 chau nhya (30 x 30 cm), moi
ldp lai gobm 2 chau, véi cac nghiém thtic la chat kich
khéng dugc tuyén chon & thi nghiém 1, ddi chiing
nhiém bénh va déi chiing khoe. Nghiém thuc xt
ly chét kich khang dugc truyén rdy mang bénh,
d6i chiing nhiém bénh (xt ly nudc cét, truyén ray
mang bénh) va doi chiing khoe (xu ly nudce cit,
truyén ray sach). Xt ly kich khang, truyén bénh
nhan tao tuong tu nhu thi nghiém 1.

Xdc dinh nong do vi rit bang ELISA: Nong do
RGSV dugc xac dinh bang ELISA gian tiép theo
phuong phap cta Vi Triéu Méan (2004). Khang
thé€ RGSV dugc cung cép bdi Trung tam stic khoe
cay trong vat nuodi, Truong Pai hoc Nong nghiép
Ha No6i. M6 lua dugc nghién véi dém Carbonate
(pH 9,6) theo ti1¢ 1/10. Dich cay dugc cho vao giéng
v6ilugng 100 pL/giéng. Ban ELISA dugc i qua dém
6 4°Cva dugc rtia 3 14n v6i dém phosphate-buffered
saline chia tween (PBS-T). C6 dinh khéng thé tho
ddc hiéu RGSV vao ban ELISA bang cach nghién
mo laa khoé v6i dém PBST-PO (dém TBS-T chua
2% Polyvinylpyrrolidone, 0,2% Ovabumin) theo ty
1¢ 1/10, ly tam nhe d€ ldy dich trong, sau d6 hoa
khang huyét thanh RGSV theo ti 1& 1/200 vao trong
dich mé lua khoé va t & 37°C, 1 gi¢ d€ hip thu chéo
khang thé khong dac hiéu. Sau khi & xong, cho 100 mL
dung dich khang huyét thanh da hép thu chéo vao
moi giéng, 0 ban ELISA trong 2 gi¢ va dugc rta
3 14n vé6i v6i dém PBS-T. Khang thé thi cdp lién
két enzym Alkaline phosphatase (AP) ddc hiéu
khéng thé tho (A2556, Sigma) dugc hoa vao dém
PBST-PO theo ti 1¢ 1/5000 va dugc cho vao giéng
v6i lugng 100 pL/giéng. Ban ELISA dugc G 2 gio &
37°C va dugc rta 3 14n v6i dém PBS-T. Dich co chat
p-nitrophenyl phosphate (SIGMAFAST, Sigma) dugc
6 dinh vao giéng véi lugng 100 pl/giéng. Ban ELISA
dugc u 2 gid & nhiét d6 phong trong t6i. Phan ting
dugc do gia tri OD & budc séng 405 nm trén may
doc Thermo Scientific Multiskan Spectrum, model
Multiskan Spectrum, hang Thermo Scientific, My.
Nong do ctia RGSV dugc xac dinh thong qua gia
tri OD.

Thi nghiém 3: Xdc dinh ndng d¢ ciia chdt kich khdng
c6 trién vong chong lai bénh vang lin trén cdy lia.

Thi nghiém dugc thuc hién trong chau nhua
(30 x 30 cm), mbi chdu gieo 3 hat lda, bé tri hoan
toan ngau nhién, 5 14n 1ap lai, v6i cac nghiém thtc

xu ly 1a chat kich khang & nong d¢ khac nhau va 2
doi chiing. Cong thuc doi chiing, xt ly chét kich
khang va truyén bénh nhan tao dugc thuc hién
tuong tu nhu thi nghiém 2.

2.2.2. Cdc chi tiéu theo doi

Ti 1¢ choi lua bénh dugce ghi nhan tai cac thaoi
diém sau khi truyén bénh; nong d6 vi rat trong cay
lta sau khi truyén bénh; ti 1¢ chéi hitu hiéu tai thoi
diém cay lda phan hoa dong, lic 40 ngay sau khi
gieo; ti 1é bong trd thoat (bong trd thodt ra khoi be
cua la cd, tai thoi diém thu hoach); chiéu dai bong
lta lac thu hoach; ti 1é hat chac va trong lugng hat
4 4m do laa 14%.

2.2.3. Phuong phdp xit ly s0 liéu

Cac s6 liéu dugc phan tich thong ké bang phan
mém MSTATC, cac gia tri trung binh dugc so sanh
qua phép tht Duncan & mtic y nghia 5%.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tit ndm 2018 - 2021,

tai nha ludi Pai hoc Can Tho.

I1I. KET QUA VA THAO LUAN

3.1. BuGc dau tuyén chon chit kich khang c6 kha
nang kich khang chong lai bénh vang lun trén cay lua

3.1.1. Anh huéng ciia chét kich khdng lén ti 1é choi
bénh va hiéu quad gidm bénh

Ti 1é bénh vang lun & nghiém thtc clorua dong
(0,05 mM) (18,59 - 22,36%), axit oxalic (0,5 mM)
(19,12 - 20,52%), tuong duong v6i nhau va ludn
thap hon, khac biét y nghia thong ké so véi doi
chting nhiém bénh (91,72 - 97,14%) va cac nghiém
thiic hda chit con lai tai moi thoi diém quan sét ti
23 - 43 NSTB. Tai thoi diém 43 NSTB, & nghiém
thtic clorua dong (0,05 mM) va axit oxalic (0,5 mM)
cho hiéu qua gidm bénh tuong duong nhau, lan
lugt 1a 77,1% va 78,9%, cao hon, khac biét y nghia
so0 v6i cac nghiém thtic hda chat con lai. Nhu vay,
xu ly véi clorua dong (0,05 mM) hodc axit oxalic
(0,5 mM) lam han ché chéi laa bi bénh (Bang 1).
3.1.2. Anh hudng ciia chdt kich khdng dén ti 1¢
chéi hitu hiéu, ti 1¢ bong tro thodt, chiéu dai bong
liia, ti 1é hat chdc va trong lugng hat chdc

Két qua nghién ctu & bang 2 cho théy:
Ti 1¢ choi hitu hi¢u: ti 1é choi hiu hiéu & cay laa
xu ly v6i clorua dong (0,05 mM) va axit oxalic
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(0,5 mM), tuong duong so véi doi chiing khoe,
nhung cao hon khac biét y nghia thong ké so v6i do6i
chiing nhiém bénh va so véi cac hoa chit con lai.

Ti 1é bong tré thodt: t11é bong trd thodt & cay lua xt
ly v6i clorua dong (0,05 mM) (79,25%) va axit oxalic
(0,5 mM) (76,51%) tuong duong so véi dbi chiing
khoé (93,08%), nhung cao hon, khac biét y nghia so
v6i d6i chiing nhiém bénh (1,28%) va so véi nhiing

héa chat con lai (bién dong 0,70 - 48,55%).

Chiéu dai bong lia: chiéu dai bong lta & nghiém
thiic clorua dong (0,05 mM) (16,77 cm) va axit
oxalic (0,5 mM) (16,89 cm), tuong duong d6i chiing
khoe (19,43) nhung dai hon khac biét y nghia so
v6i d6i chiing nhiém bénh (2,64 cm). Trong khi do,
cac nghiém thtc héa chat con lai, chiéu dai bong
ngan hon so véi d6i chiing khoe.

Bang 1. Anh hudng cta céc chit kich khang 1én ti 1é chéi bénh va hiéu qua giam bénh

Ti 1é ch6i bénh vang lun (%)
Nghiém thiic Ngay sau khi truyén bénh Higu qtl::: i;a;nsgél;nh (%)
23 28 33 38 43
Axit salicylic (1 mM) 50,07° 52,86 54,10° 54,10 54,22° 44,1°
Vitamin B1 (50 mM) 52,03 55,39 56,57° 57,74° 57,87° 40,4°
Clorua dong (0,05 mM) 18,59¢ 20,90¢ 22,01¢ 22,36° 22,27¢ 77,12
K HPO, (20 mM) 47,18° 54,73 58,63" 59,95 59,70 38,5
Axit Cinnamic (0,01 mM) 49,17 50,36° 52,39 53,00 52,84° 45,6
Axit Oxalic (0,5 mM) 19,12¢ 20,18¢ 20,37¢ 20,50¢ 20,52¢ 78,9
Vitamin B2 (0,5 mM) 81,80° 86,81° 88,92° 89,51° 89,41° 7,9
KH,PO, (20 mM) 96,13* 97,83* 98,87° 98,88° 98,85° 0,04
Chitosan (200 mg/1) 56,31° 62,26 63,61° 63,74° 63,71° 34,45
Bion (200 ppm) 54,38 61,75 64,33 65,15 65,33° 32,7°
Déi chiing nhiém bénh 91,72* 95,76° 96,74* 97,14* 97,05° -
Déi chiing khoe 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢ 100,0*
Miic y nghia ot - - ot ok ok
CV (%) 26,56 25,97 24,26 24,02 24,10 17,11

Ghi chii: Cdc trung binh trong cung mot cot dugc theo sau béi chit cdi giong nhau thi khdc biét khong cd y nghia
thong ké trong phép thii Duncan. (**): khéc biét & muic y nghia 1%. NSTB: ngay sau khi truyén bénh.

Ti 1¢ hat chdc: ti 1é hat chic & cay lua xu ly véi
clorua dong (0,05 mM) va axit oxalic (0,5 mM)
nhiéu hon, khac biét y nghia théng ké so véi cac
héa chét con lai, dong thoi tuong duong déi chiing
khoe.

Trong ligng hat chac/cdy: trong lugng hat chic/cay
thu dugc trén céy lda xt ly véi clorua dong
(0,05 mM) (10,93 g/cay) va axit oxalic (0,5 mM)
(11,52 g/cay) tuong duong v6i doi chiing khoe
(13,31 g/cay) nhung nhi€u hon, khac biét y nghia
thong ké so v6i d6i chiing nhiém bénh (0,18 g/cay)
va nhiing héa chét con lai (0,09 - 6,06 g/cay).
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Tom lai, két qua thi nghiém da xac dinh clorua
dong (0,05 mM) va axit oxalic (0,5 mM) c¢6 trién
vong tao nén kich thich tinh khang chéng lai bénh
vang ltn trén cdy lua. Tuy nhién, do budc dau tuyén
chon chat kich khang, thi nghiém dugc thuc hién
v6i ¢ mau quan sat con han ché (1 cay lua/ 1dp lai).
Vi vay, dé khing dinh hiéu qué kich khéng that
su cta clorua doéng (0,05 mM) va axit oxalic
(0,5mM) chonglaibénh vanglun, dé taitiép tuc thuc
hién danh gid hiéu qua kich khang ctia clorua dong
(0,05 mM) va axit oxalic (0,5 mM) véi ¢6 mau
16n hon.
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Bang 2. Anh huéng ctia céc chit kich khang dén ti 1é chéi hiiu hiéu, ti 16 bong tré thodt, chiéu dai bong lta,
ti1é hat chic va trong lugng hat chic

Nghiém thtic Ti lé. fhéi hitu | Tilé bléng tré CAhié‘u dai | Tilé hat chic Tr(_)nf; lli(_inAg hat
hiéu (%) thoat (%) bong (cm) (%) chac (g/ciy)

Axit salicylic (1 mM) 35,20 45,72° 12,92 36,61° 5,69°
Vitamin B1 (50 mM) 33,39 43,26 12,78 34,39 5,31°
Clorua dong (0,05 mM) 61,42° 79,25* 16,77 61,81* 10,93*
K,HPO, (20 mM) 35,79 42,35 13,02 32,64° 5,14°
Cinnamic acid (0,01 mM) 37,02° 48,55 13,22 36,21° 6,06°
Axit oxalic (0,5 mM) 62,47° 76,51° 16,89 63,72* 11,52¢
Vitamin B2 (0,5 mM) 8,94¢ 8,35¢ 4,61% 7,21¢ 1,13¢
KH,PO, (20 mM) 1,03 0,70¢ 2,45¢ 0,32¢ 0,09°
Chitosan (200 mg/1) 32,86° 37,08° 10,15 30,28° 4,65
Bion (200 ppm) 32,80 35,18 10,08< 29,320 4,12°
b6i chiing nhiém bénh 1,66° 1,28¢ 2,64° 0,66° 0,18¢
Doi chiing khoe 71,86* 93,08* 19,43* 69,43* 13,31*
Miic § nghia - - ot ot .

CV (%) 32,40 28,83 39,72 33,90 17,77

Ghi chii: Cdc trung binh trong ciing mot cot dugc theo sau béi chit cdi giong nhau thi khdc biét khéng co y nghia
thong ké trong phép thii Duncan. (**): khdc biét 6 miic y nghia 1%.

3.2. banh gia hiéu qua kich khang cta chit kich
khang co trién vong chong lai bénh vang lun trén
caylua
3.2.1. Hiéu qud ctia clorua dong va axit oxalic dén
t1 1¢ choi bénh va hiéu qud gidm bénh

Ti 1é chai laa bi bénh vang lun dugc quan sat
tt 25 dén 45 NSTB cho thdy, nghiém thuc xu ly
kich khang véi clorua dong (0,05 mM) c6 ti 1¢ choi

laa bi bénh (23,56 - 31,58%), tuong duong véi
nghiém thtic axit oxalic (0,5 mM) (20,40 - 28,92%)
va ludn thdp hon, khac biét y nghia thong ké so
v6i do6i chiing nhiém bénh (75,11 - 84,03%) tai
mdi thdi diém quan sét. Tai thoi diém tai 45NSTB,
hiéu qua giam bénh & nghiém thic clorua dong
(0,05 mM) va axit oxalic (0,5 mM) tuong duong
nhau, l4n lugt 1a 62,4% va 65,6%, (Bang 3).

Bang 3. Anh hudng ctia clorua dong va axit oxalic dén ti 1¢ chéi bénh va hiéu qua giam bénh

Ti 1é choi bénh vang lun (%)
Nghiém thiic Ngay sau khi truyén bénh Higu (ig?f;a;?sginh (%)
25 30 35 40 45

Clorua dong (0,05 mM) 23,56 29,220 30,55° 31,22° 31,58 62,4°

Axit oxalic (0,5 mM) 20,40° 23,07° 27,220 28,54° 28,92 65,6°

Déi chiing nhiém bénh 75,11° 78,82° 82,59 83,44° 84,03 -

béi chiing khoe 0,00 0,00 0,00c 0,00° 0,00° 100,0*

Miic ¥ nghia ot ot ot ot ot ot

CV (%) 29,89 26,72 27,14 27,07 27,61 10,47

Ghi chi: Cdc trung binh trong cting mot cot dugc theo sau béi chit cdi giong nhau thi khdc biét khéng cé
y nghia thong ké trong phép thii Duncan. (**): khéc biét 6 miic y nghia 1%. NSTB: ngay sau khi truyén bénh.
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3.2.2. Hiéu qud cua clorua dong va axit oxalic lén
nong do RGSV trong ciy lia

Két qua xdc dinh nong d6 RGSV trong cay
lda bang phén tich ELISA gian tiép thong qua gid
tri OD do tai budc song 405 nm cho thdy, nong
do RGSV trong cay lua xt ly véi clorua dong
(0,05 mM) c6 gia tri OD dao dong tii 0,562 dén
0,727 va axit oxalic (0,5 mM) ti 0,477 dén 0,622
tuong duong nhau va luén & mtc thap hon, khac
biét y nghia théng ké so véi d6i chiing nhiém bénh

1,339-1,906 qua mdi thoi diém quan sét tu 20 - 45
NSTB. Tai thoi diém 45 NSTB, nong do RGSV trong
cay lua dugc xti ly véi clorua dong (0,5 mM) c6 gia tri
OD 1a 0,676 va axit oxalic (0,5 mM) 1a 0,554 lu6én &
muic thdp hon, khac biét y nghia thong ké so véi doi
chiing nhiém bénh la 1,906. Nhu vay, cay lua dugc xt
ly kich khang véi clorua dong (0,05 mM) hodc axit
oxalic (0,5 mM) da hinh thanh kich khang trén cay lta
chong lai RGSV, thong qua tic ché tdi san vi rat, lam
gidm nong do RGSV trong céy lta dang ké (Bang 4).

Bang 4. Anh hudng ctia clorua déng va axit oxalic 1én néng do Rice grassy stunt virus trong cay lta
qua cdc ngay sau khi truyén bénh

NoOng do Rice grassy stunt virus (gia tri OD)
Nghiém thiic Ngay sau khi truyén bénh

20 25 30 35 40 45
Clorua dong (0,05 mM) 0,562° 0,594° 0,727° 0,661° 0,703" 0,676°
Axit oxalic (0,5 mM) 0,477° 0,512° 0,583° 0,622° 0,595° 0,554°
Doi chiing nhiém bénh 1,339 1,571* 1,714 1,805* 1,870* 1,906*
Déi chiing khoe 0,008¢ 0,008¢ 0,008¢ 0,009¢ 0,010¢ 0,011¢
ML’['C)} nghi‘a b S b b S b
CV (%) 15,26 24,91 19,54 14,55 17,82 12,96

Ghi chi: Cdc trung binh trong cting mot cot dugc theo sau béi chit cdi giong nhau thi khdc biét khéng cé
y nghia thong ké trong phép thii Duncan. (**): khdc biét 6 miic y nghia 1%.

3.2.3. Hiéu qud cua clorua dong va axit oxalic lén
t1 1é chéi hitu hiéu, ti 1é bong tré thodt, chiéu dai
bong lia, ti1¢é hat chdc va trong lugng hat chdc

Két qua nghién ctiu dugc ghi nhan ¢ bang 5 cho
théy:

Ti I¢ choi hitu hi¢u: ti 1& choi hitu hiéu & cay ly
v6i clorua dong (0,05 mM) (63,31%) va axit oxalic
(0,5 mM) (64,12%), tuong duong v6i doi ching
khoe (75,74%) va cao hon, khac biét y nghia thong
ké so v6i d6i chiing nhiém bénh (16,37%).

Ti 1é bong tré thodt: tilé bong trd thodt & nghiém
thiic clorua dong (0,05 mM) (73,12%), tuong
duong véi axit oxalic (0,5 mM) (75,23%) va cao
hon, khéc biét y nghia so v6i d6i ching nhiém
bénh (18,97%).

Chiéu dai bong: chiéu dai bong lua & cay xu ly
v6i clorua dong (0,05 mM) (16,48 cm) va axit oxalic
(0,5mM) (16,65 cm), tuong duong so vé6i doi chiing
khoe (19,45 cm) nhung dai hon khac biét thong ké
s0 v6i d6i chiing nhiém bénh (8,36 cm).
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Ti 1¢ hat chac: cay laa 6 nghiém thuc clorua
doéng (0,05 mM) va axit oxalic (0,5 mM) cho ti 1é
hat chdc nhiéu hon, khéc biét y nghia thong ké so
v6i d6i chiing nhiém bénh, dong thoi tuong duong
v6i déi chiing khoe.

Trong luigng hat chdc/cdy: trong lugng chéc/cay thu
dugc trén cay lua xt ly véi cdorua dong (0,05 mM)
(11,71 g/cay) va axit oxalic (0,5 mM) (12,34 g/cay),
tuong duong véi d6i ching khoe (14,51 g/cay)
nhung cao hon, khac biét y nghia thong ké so véi
d6i chiing nhiém bénh (2,05 g/cay).

Nhu vay, két qua thi nghiém chiing to6 mot lan
nia cho thdy clorua dong (0,05 mM) va axit oxalic
(0,5 mM) c6 kha ndng kich khang trén cay lua
chong lai bénh vang ltin thong qua han ché choéilaa
bi bénh, giam dugc néng do vi rat RGSV trong cay
lta dugc kich khang & mic c6 y nghia so véi doi
chting nhiém bénh. Dong thdi, gia ting ti 1& choi
hiiu hiéu, ti 1é bong tré thoat, chiéu dai bong laa, ti
1é hat chac va trong lugng hat chac/cay so véi doi
chiing nhiém bénh va tuong duong véi doi ching
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khée. Kha ning kich khang ctia clorua dong ciing
dugc ching minh lam giam bénh dao 6n trén lua
(Ng6 Thanh Tri va ctv., 2006), bénh chay 14 trén
dau ga (Chaudhry et al., 2001) va bénh than thu
trén dua leo (Trn Thi Thu Thuy, 2009). Trong khi,
axit oxalic da dugc bao cao la c6 hiéu qua kich khang
chéng lai bénh than thu (Zhang et al., 1998), bénh
suong mai (Alkahtani ef al, 2011) va bénh vi ruat
Tobacco necrosis virus, Cucumber mosaic virus trén
dua leo (Mucharromah and Kuc, 1991). Dong thoi,

axit oxalic cling gitp han ché dugc dao 6n trén lta
(Du et al, 2001), bénh kham watermelon mosaic
virus-2 (Zheng et al., 1999) va Squash mosaic virus
trén dua gang (Zhao, 2000). Két qua nghién ctiu
nay cho thay clorua dong (0,05 mM) va axit oxalic
(0,5 mM) déu c6 hiéu qua kich khang trén céy lua
chong lai bénh vang lin. Diéu nay, chiing to clorua
dong (0,05 mM) va axit oxalic (0,5 mM) la chat
kich khang c6 hiéu qua dé phong chéng bénh vang
lUn trén cay laa.

Bang 5. Anh hudng cua clorua dong va axit oxalic dén ti 1é chéi hitu hiéu, ti 16 bong trd thodt,
chiéu dai bong lua, tilé hat chic va trong lugng hat chéc

Nghiém thiic Ti lefe. fh(‘ii hitu | Tile bréng tr6 | Chiéudaibong| Tiléhat chic Tr()n:g luqn:g hat
hiéu (%) thoat (%) (cm) (%) chac (g/cay)

Clorua dong (0,05 mM) 63,31° 73,12° 16,48° 64,68° 11,712
Axit oxalic (0,5 mM) 64,12* 75,23" 16,65* 66,78 12,34*
Déi chting nhiém bénh 16,37° 18,97¢ 8,36" 16,14° 2,05
boi chiing khoe 75,74 92,04* 19,45* 72,23 14,512
MlZC); ngh’l'a X% % X% X% b

CV (%) 18,65 16,71 25,88 18,09 19,92

Ghi chi: Cdc trung binh trong cting mot cot dugc theo sau béi chit cdi giong nhau thi khdc biét khéng cé
y nghia thong ké trong phép thit Duncan. (**): khdc biét 6 miic y nghia 1%.

3.3. Xac dinh nong d9 caa chat kich khang co
trién vong chong lai bénh vang lun trén cay lua

Trong thi nghiém nay, mdi chat kich khang ctia
clorua dong va axit oxalic dugc thti nghiém véi
3 cong thiic ndong d6 khac nhau bao gém clorua
doéng (0,025; 0,05 va 0,1 mM) va axit oxalic (0,25;
0,5 va 1 mM). Trong d6, 1 cong thtic clorua dong
(0,05 mM) va axit oxalic (0,5 mM) da dugc xac
dinh c6 hiéu qua kich khang tu thi nghiém 1 va 2,
dugc chon lam cong thiic ndong do chudn. Hai cong
thiic nong do con lai bao gom 1 cong thiic c6 nong
do6 thap hon gdp 2 lan va 1 cong thiic c6 nong do
cao hon gép 2 1an so véi cong thiic ndng do chuén.

3.3.1. Anh huéng nong a6 khdc nhau ciia clorua
dong va axit oxalic dén ti 1¢ bénh vang limn va hiéu
quad gidm bénh

Xac dinh anh hudng nong dé khac nhau cta
clorua déng (0,025; 0,05 va 0,1 mM) va axit oxalic
(0,25; 0,5 va 0,1 mM) lén ti bénh cho thdy: nghiém
thtic clorua dong (0,05; 0,1 mM) va axit oxalic (0,5;
1 mM), ¢6 tilé bénh tuong duong véi nhau va luon
thap hon, khac biét y nghia thong ké so v6i nghiém
thic clorua dong (0,025 mM), axit oxalic (0,25 mM)

va d6i ching nhiém bénh, tai méi thoi di€ém quan
sat t 25 dén 45 NSTB. Hiéu qua giam bénh tai
thoi di€ém 45 NSTB, & nghiém thic clorua dong
(0,05 mM), (0,1 mM) va axit oxalic (0,5 mM),
(1 mM) tuong duong véinhau, l1an lugt tuong tingla
(68,4%), (65,0%) va (60,6%), 63,5%), nhung cao hon
khéac biét y nghia so véi clorua dong (0,025 mM)
(8,8%) va axit oxalic (0,25 mM) (13,2%) (Bang 6).

3.3.2. Anh huéng nong do khdc nhau cia clorua
dong va axit oxalic dén ti 1¢ chéi hitu hiéu, ti 1¢ tré
béng thodt, chiéu dai béng, ti 1¢ hat chdc va trong
lugng hat chdc

Ti ¢ chéi hitu hiéu: xt 1y v6i clorua dong (0,05;
0,1 mM) va axit oxalic (0,5; 1 mM) cho ti 1é choi
hiiu hiéu tuong duong doi chiing khoe va cao hon,
khéc biét y nghia so v6i clorua dong (0,025 mM),
axit oxalic (0,25 mM) va d6i chiing nhiém bénh.

Ti I¢ bong tré thodt: nghiém thic clorua dong
(0,05; 0,1 mM) va axit oxalic (0,5; 1 mM), cé ti 1é
bong trd thodt tuong duong véi d6i chiing khoe
va cao hon, khac biét y nghia thong ké so véi
nghiém thtic clorua dong (0,025 mM), axit oxalic
(0,25 mM) va d6i chiing nhiém bénh.
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Chiéu dai bong lia: chiéu dai bong lta & cay lua
xu ly véi clorua dong (0,05; 0,1 mM) va axit oxalic
(0,5; 1 mM), tuong duong véi doi chiing khoe va
dai hon khac biét y nghia thong ké so véi d6i chiing
nhiém bénh.

Ti I¢ hat chac: ti1é hat chdc & cay lGa xti Iy véi clorua
dong (0,05; 0,1 mM) va axit oxalic (0,5; 1 mM), tuong
duong véi so déi chiing khde va cao hon, khac biét y
nghia so véi clorua dong (0,025 mM), axit oxalic (0,25
mM) va d6i chiing nhiém bénh.

Trong lugng hat chdc: trong lugng hat chic/cay
6 nghiém thic clorua dong (0,05 mM) la
(11,29 g/cay), clorua dong (0,1 mM) (10,37 g/cay),
axit oxalic (0,5 mM) (9,97 g/céy) va axit oxalic
(1 mM) (10,22 g/cay), tuong duong véi doi chiing
khoe (13,52 g/cay) nhung cao hon khac biét y
nghia thong ké so véi nghiém thtic clorua dong
(0,025 mM) (2,72 g/cay), axit oxalic (0,25 mM)
(3,31 g/cay) va do6i chiing nhiém bénh (1,85 g/cay).

Bang 6. Anh hudng néng d6 khéc nhau ctia clorua déng va axit oxalic dén ti 1¢ bénh
va hiéu qua giam bénh vang lun

Ti 1¢ choi bénh vang lun (%)
Nghiém thiic Ngay sau khi truyén bénh Higu (il:;lz}gsla;nsginh (%)
25 30 35 40 45
Clorua dong (0,025 mM) 71,39 75,84¢ 76,65 77,13 77,18 8,8°
Clorua dong (0,05 mM) 19,88° 23,42° 26,45° 26,88° 26,77° 68,4°
Clorua dong (0,1 mM) 22,57° 25,82 | 27,95 29,30° 29,62° 65,0
Axit oxalic (0,25 mM) 67,81° 70,38 72,35 73,33 73,45 13,2¢
Axit oxalic (0,5 mM) 23,30° 27,04° 32,47° 33,11° 33,36 60,6°
Axit oxalic (1 mM) 24,22° 26,51° 30,49° 30,730 30,91° 63,5
Déi chiing nhiém bénh 78,70° 82,21° 83,98 84,60° 84,58 -
Déi chiing khoe 0,00 0,00¢ 0,00° 0,00° 0,00° 100,0?
Maiic y nghia o o ot ot o -
CV (%) 32,92 42,54 45,75 44,95 44,88 33,00

Ghi chii: Cdc trung binh trong cung mot cot dugc theo sau bdi chit cdi giong nhau thi khdc biét khong co y nghia
théng ké trong phép thii Duncan. (**): khdc biét & miic y nghia 1%. NSTB: ngay sau khi truyén bénh.

Tém lai, nghién ctiu anh huéng khac nhau ctia
clorua dong & 3 nong do (0,025; 0,05 va 0,1 mM)
va axit oxalic (0,25; 0,5 va 0,1 mM) cho thay xu ly
clorua dong & nong do (0,025 mM) va axit oxalic
(0,25 mM) thi khong tao nén kich khang chdong
lai bénh vang lun. Trong khi d¢, xu ly véi clorua
dong & 2 nong do (0,05; 0,1 mM) va axit oxalic
& 2 noéng do (0,5 1 mM), déu thé hién kha nang
kich khang chong lai bénh vang lun tuong duong
nhau, lam giam ti 1¢ chéi lua bi bénh muc c6 y
nghia so véi clorua dong (0,025 mM), axit oxalic
(0,25 mM) va ddi ching nhiém bénh. Ngoai ra,
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xu ly véi clorua dong (0,05 0,1 mM) hodc axit
oxalic (0,5; 1 mM) gitp gia ting dang ké ti 1¢ choi
htitu hiéu, ti 1¢ bong trd thodt, chiéu dai bong lda,
ti 1¢ hat chac va trong lugng hat chic/cay so véi
d6i chling nhiém bénh, clorua dong (0,025 mM)
va axit oxalic (0,25 mM), dong thoi tuong duong
so v6i doi chiing khoe. Hiéu qua kich khang lam
giam bénh gitia cic nong do cua clorua dong (0,05;
0,1 mM) va axit oxalic (0,5; 1 mM) la tuong duong
nhau. Do do, xét v¢€ liéu lugng st dung, nén chon
clorua dong (0,05 mM) va axit oxalic (0,5 mM) sé
cho hiéu qua hon.
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Bang 7. Anh hudng néng do khac nhau ctia clorua déng va axit oxalic dén ti 1¢ chdi hitu hiéu, ti 1é bong trd thoat,
chiéu dai bong, ti 1é hat chic va trong lugng hat chéc

Nghiém thtic Ti lé' fhéi hiiu | Tilé bléng trd CAhié‘u dai Ti }e hat Tr()n:g luang hat
hiéu (%) thoat (%) bong (cm) chiac (%) chac (g/cay)

Clorua dong (0,025 mM) 22,230 25,330 6,97 18,26° 2,72
Clorua dong (0,05 mM) 63,13* 76,32* 16,79* 60,13* 11,29*
Clorua dong (0,1 mM) 61,50* 73,61* 15,87 58,35* 10,37*
Axit oxalic (0,25 mM) 24,77° 27,01° 7,71b¢ 20,08° 3,31°
Axit oxalic (0,5 mM) 60,01* 70,96* 15,28 56,65* 9,97
Axit oxalic (1 mM) 61,27* 72,75* 15,41 57,90* 10,22*
Doi chiing nhiém bénh 18,81° 15,06° 5,48° 15,220 1,85
boi chiing khoe 72,38* 95,232 19,39* 67,58* 13,522
ML’[C)} nghi‘a % %% % %

CV (%) 35,00 41,22 48,61 42,52 44,21

Ghi chu: Cdc trung binh trong cung mot cit dugc theo sau bdi chii cdi giong nhau thi khdc biét khong cé
y nghia thong ké trong phép thit Duncan. (**): khdc biét 6 miic y nghia 1%.

IV.KET LUAN VA PE NGHI

4.1. Két luan

Trong s6 cac chat kich khang tht nghiém, clorua
doéng (0,05 mM) va axit oxalic (0,5 mM) dugc xac
dinh la chat kich khang c6 hiéu qua chong lai bénh
vang lun trén céy laa.

Xu ly chat kich khang véi clorua dong
(0,05 mM) hodc axit oxalic (0,5 mM) bing cich
ngam hat va két hop phun qua la, giip han ché
dugc bénh vang lun, giam dugc nong do6 RGSV
trong cay lua, dong thoi gia ting ti 1é choi hiu
hiéu, ti 1é bong trd thodt, chiéu dai bong, ti 1é hat
chéc va trong lugng hat chic tuong duong véi doi
chiing khoe va cao hon vé6i d6i chiing nhiém bénh.
Hiéu qua giam bénh vang ltin véi chét kich khang
clorua dong (0,05 mM) va axit oxalic (0,5 mM) tai
45 NSTB, lan lugt la 62,4% va 65,6%.

Clorua dong noéng do (0,05 mM) va axit oxalic
nong do (0,5 mM) la chat kich khang c6 hiéu qua
dé quan ly bénh vang lun trén céy laa.

4.2. Dé nghi

D€ quan ly bénh vang lun trén cay lda c6 hiéu
qua, cin tang cudng tinh khang cho ciy lda bing
cach xt ly kich khang véi clorua dong (0,05 mM)
hodc axit oxalic (0,5 mM).
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Selection of inducers with an ability to induce systemic acquired resistance against rice
grassy stunt disease in rice plants
Ngo Thanh Tri, Pham Van Kim

Abstract

Experiments were conducted in a net house condition, aiming for the selection of inducers to induce systemic
acquired resistance (SAR) against rice grassy stunt disease (RGSD) in rice plants. The inducers were applied by
seed soaking and combined with foliar spraying. Rice grassy stunt virus (RGSV) concentration in rice plants was
determined by indirect enzyme-linked immunosorbent assay (ELISA). The results showed that among the inducers
used for the induction of SAR against RGSD in rice plants, copper chloride (0.05 mM) and oxalic acid (0.5 mM)
were identified to be the most effective in reducing RGSD. The ELISA assay demonstrated that RGSV concentration
significantly reduced in rice plants treated with copper chloride (0.05 mM) or oxalic acid (0.5 mM) compared with
the control (infected control). In addition, treatment with copper chloride (0.05 mM) or oxalic acid (0.5 mM)
significantly increased the percentage of fertile tillers, percentage of flowering, length of rice panicle, percentage of
filled grain, and grain weight compared with the infected control, and equivalent to the healthy control. Effects of
different concentrations of copper chloride (0.025; 0.05 and 0.1 mM) and oxalic acid (0.25; 0.5 and 1 mM) showed
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that concentrations of copper chloride (0.05; 0.1 mM) and oxalic acid (0.5; 1 mM) inducing SAR against RGSD were
similar. Therefore, copper chloride (0.05 mM) and oxalic acid (0.5 mM) need to be selected to offer a good source of
inducers for RGSD management by inducing SAR in rice plants.

Keywords: Rice plant, rice grassy stunt disease, RGSV, inducers, systemic acquired resistance
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KET QUA XAY DUNG VA PHAT TRIEN MO HINH TRONG GIONG DAU LAI F1GQ2
TAI TINH YEN BAI
Nguyén Thi Min", Nguyén Thi Luong’, Lé Hong Van',
Nguyén Phuong Lién', Duong Qudc Huy', Hyun Jong Nae 2
TOM TAT
Mo hinh trong giéng diu lai méi F1GQ2 véi quy md 77 ha tai huyén Vian Chén va 93 ha tai huyén Tran Yén,
tinh Yén Béi dugc thuc hién tit ndm 2020 dén nam 2022 trong khuon khé dy an “Phat trién nong thon méi
théng qua thiét 14p mo hinh lang mau d€ nang cao gia tri gia tang cho tdm to tai Yén Bai”. Cay dau lai F1GQ2
sinh trudng phat trién phtt hgp véi diéu kién khi hau va dat dai caa tinh Yén Bai, cho ning suét trung binh én
dinh tti 37 - 38 tdn/ha. Giong d4u lai m&i F1GQ2 tai huyén Van Chéan cho ndng sudt cao hon 22% so véi giong
dau Sha nhi luén cé nguodn goc ti Trung Qudc. Hiéu qua kinh té tii 1 ha mo hinh trong giéng dau lai méi cao
gap 2,5 14n so v6i trong ngd va 4,5 lan so véi trong laa.

T khoa: Giong dau lai F1GQ2, ndng sudt 14, hiéu qua kinh t&

I. PAT VAN BE

Trong dau nudi tim 13 mot nghé truyén théng
ctia Viét Nam c6 dic diém két hop gitia chan nuodi
va trong trot. Mac du chiu sy canh tranh quyét liét
cua nhiéu loai to sgi tong hgp dugc san xuat véi
khoi Iugng 16n, gid thanh ha nhung van khong thé
thay thé dugc vi tri cta to tam trén thi trudng boi
nhiing dac tinh riéng c6 nhu d¢ cing dut 16n (4 -
26%), dO bén cuc han (300 - 740 MPa) va do déo
dai (70 - 78 MJ m®) (Sun et al.,, 2021). Trong dau
nudi tam hién van la nguén sinh ké ctia nhiéu nong
dan trén khap ca nudc.

Tu gitia thé ky 20 nhiéu nudc trén thé gisi da
lai tao, chon loc ra nhiéu giong dau cé gid tri san
xuat cao nhu Luan gido 40, 50, 109 (Shi Bing - Kun,
1987), Sha 2 x Luan 109; Dudng 10 x Luén 109 tai
Trung Quoc (Wu et al., 1995), gidng I-chi-no-xé,

Cai liéu né du mi, Kén bu chi, o xi ma tai Nhat Ban
(Jun Ting, 1987) va giéng Kavan 2 tai AnDo (Maji,
2002).

Tu nhiing nam 1975 cac nha khoa hoc cua
Viét Nam da lai tao ra mot s6 giong dau mdi trong
bang hom nhu s6 7, 11, 12, 28,... (Ha Van Phuc,
2003). Nam 1995 tré lai day, mot s6 giong dau lai
F1 trong hat dugc tao ra va dua vao san xudt nhu
VH13, VH15, VH17, GQ12, GQ2,... Cac giéng dau
mdi ting dung trong san xuét da gép phan ting san
lugng kén tam, nang cao hiéu qua ctia san xuét dau
tdm & Viét Nam.

Yén Bai la mot trong nhiing ving trong dau
nuodi tdm trong diém & Viét Nam, dién tich trong
ndm 2017 dat 300 ha véi 870 ho dan, san lugng
kén dat 425 tdn ngudn thu mang lai gdn 50 ty
dong (Pinh Thuy, 2018). Nam 2020 dién tich dau

! Trung tdm Nghién ctru Dau tim to Trung wong
2 KOPIA Viét Nam
* Tac gia lién h¢, e-mail: nguyenthimin@gmail.com

91



