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ABSTRACT

Identification of bacterial agent causing gummosis stem canker
on jackfruit (Artocarpus heterophyllus Lam.)

Gummosis stem canker is a new emerging disease on jackfruit cv. Sieu Som in
Vietnam causing stem canker, gummosis, and vascular brownish discoloration. The
disease may quickly kills the above parts of infected branches or trunks. This study was
conducted to determine the causal agent of the disease through the Koch postulates
combined with molecular and biochemical methods. The isolated bacterium from
infected jackfruit is able to cause hypersensitive reaction on chili leaf by leaf
infiltration. When the bacterial solution was injected into jackfruit stems, the bacteria
were seen flowing to the upper xylem and turning the infected xylem to brown (stem
canker) three weeks after the injection. Bacterial reisolation from the stem canker
obtained bacterial strain similar to the initial artificial inoculation. Based on testing
bacterial characteristics including solubilization on 3% KOH, using Glucose in both
aerobic and anaerobic conditions, and white colony on YDC medium, the bacterial
isolate was classified belong to Pectobacterium genus. By sequencing the 16S rRNA
gene of the bacterial isolate after PCR amplification with 27F/1492R primers and then
comparing with the published sequences on NCBI by BLAST, the bacterial isolate
showed high similarity with two species P. carotovorum and P. aroidearum. Based on
its characteristic without growth in Tween 80, the bacterial isolate was clarified as P.
carotovorum. Therefore, the causal agent of gummosis stem canker and die-back on
Jackfruit cv. Sieu Som was proved as P. carotovorum.

Keywords: Gummosis stem canker, causal agent, jackfruit cv. Sieu Som.

Nguoi phan bién: PGS.TS. Nguyén Déc Khoa.
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L. DAT VAN BE

Cay mit 1a cay an trai quan trong c6
gia tri kinh té cao & Viét Nam. Hién nay,
gidng mit Siéu Sém dang duoc néng dan
chu trong phat trién do cho trai som, dé
trong, pham chat va nang suit cao ciing
nhu ¢6 loi nhuan cao. Tinh Tién Giang la
mot trong nhiig tinh ¢ dién tich trong
mit 16n nhat khu vuc ddng bang song Ciru
Long v6i tong dién tich hon 6.000 ha.
Tuy nhién, do quy md dién tich va muc
do trong tap trung thdm canh cao cung
mot s6 yéu té khac da din dén dich bénh
gay hai ngay cang tang. Tu nam 2017,
bénh loét than xi mu (goi theo triéu chirng
bénh) dugc ghi nhan & huyén Cai Bé
(Tién Giang), ngay cang nghiém trong va
tro thanh yéu t6 gidi han san xudt mit.
Bénh thuong tin cong trén nhiing cay tir
2 nim tudi (Bao dién tur Tién Giang,
2018). Triéu chimg duoc thay khi nhiing
giot nhya cdy (mu) mau tring tiét ra tir
vét loét trén vo than, khi 16p vo duoc cao
di c6 thé thiy nhimg vét hoa nau chay
doc theo mach din, mé rong dan. Co thé
co vét nirt doc than va c6 mui thdi. La
phan phia trén vét bénh vang va rung
som; 14 méi moc thay thé thuong nho va
phat trién kém; phan ngon trui 14 kho dan
va ¢ thé chét. O Thai Lan, mdt bénh trén
mit c6 triéu chirng tuong tu dugc goi 1a loét
(canker) hay chét ngugc/ngon (die-back)
gy ra boi vi khuan Erwinia nigrifluens
(Chuenchitt va Wismitanant, 1996). Sau
d6, bénh chét nguoc trén mit duoc ghi nhan
va duoc bao cao co lién quan dén hai loai vi
khuan 1a E. carotovora va E. nigrifluens
(Vareket et al., 2005). Gan day Lé Thanh
Toan va ctv. (2019) dung phuong phap
giai trinh tg va phuong phap phan tich
dic diém sinh héa da xac dinh bénh loét
than xi mu trén mit & Hau Giang la do vi

khuan E. carotovora gy ra. Nghién ciru
nay nham xac dinh tic nhan gay bénh loét
than xi mua trén mit Siéu Som tai tinh
Tién Giang bang phuong phap iy bénh
nhan tao theo quy trinh Koch, phéan tich
dic diém sinh hoa két hop véi giai
trinh tu gen nham cung cip co s& cho
cac nghién cuu phong tror bénh trong
tuong lai.

IL. PHYONG TIEN VA PHYONG PHAP
2.1. Phuong tién va vat liéu nghién ciru

MaAu bénh loét than xi mu trén mit
Si€u Sém dugc thu thap tai cdc vuon mit
thudc huyén Cai Be, tinh Tién Giang.

Moi truong phan 1ap va nudi ciy
King’s B (peptone 20 gr, glycerol 15 ml,
K2HPO4 1,5 gr, MgS04.7H20 1,5 gr, agar
20 gr, nudc cat vira da 1000 ml, pH 7,2)
(Shurtleff va Averre, 1997).

Moi trudng kiém tra sy ting truong
trong diéu kién yém khi (Anaerobic
growth, Peptone 2 gr, NaCl 5gr, KH2PO4
0,3 gr, agar 3 gr, Bromthymol blue (1%)
3 ml, glucose 10 gr) (Janse, 2009; Schaad
etal 2001).

Mbi truong YDC (Yeast extract -
dextrose - CaCOs, yeast extract 10 gr,
dextrose 20 gr, CaCOs 20 gr, agar 20 gr,
nuée cat vira du 1000 ml, pH 7).

Hoa chét ly trich DNA, PCR, dién di:
TE buffer, TAE buffer 1X, agarose 1%,
loading dye blue, ethidium bromide, Phusa
master mix 2X, cap mdi phd théng 27F (5°-
AGAGTTTGATCCTGGCTC-3’) va 1492R
(5’- TACGGTTACCTTGTTACGACT-3’).
Cip mdi 27F/1492R s& khéch dai ving
gen 16S rRNA véi san pham gen khuéch
dai 1500 bp (Zhang et al., 2020).
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2.2. Phwong phap nghién ciru

2.2.1. Phan lgp mdu bénh va kiém
ching khda nang gdy bénh theo quy
trinh Koch

Ap dung 4 budc cia quy trinh Koch
(Agrios 2005; Burgess et al., 2009) gdm:
(i) Mo ta triéu ching bénh, quan sat su
hién dién cta vi sinh vat; (ii) phan lap
mau bénh va lam thuan; (iii) Lay bénh
nhan tao ¢ diéu kién nha ludi: Pau tién
khir tring bé mat vi tri than mit can lay
bénh bing coén 70%, ding dao md thanh

trung tach phan vo than mot doan dai 1 -
2 cm ngang 3 - 5 mm & vi tri phia trén
mat ghép, dung kim tiém di thanh tring
v6i 1 ml huyén phu vi khuan tiém vao
phan cét cho huyén phu di vao mach dan
(huyén pht vi khuan & ODgoonm = 0,3),
sau d6 14p phan vo than lai va cb dinh vi
tri vét thuong bang parafilm (Hinh 1)
(Janse 2009). (iv). Quan sat tri¢u ching
xudt hién, kiém tra sy phat trién cua vi
khuan trong bé mach din sau thoi gian
lay bénh va tai phan 1ap mam bénh va so
sanh v&i mam bénh ban dau.

Hinh 1. Thwc hién lay bénh nhan tao Ién cay mit Siéu S&ém

(a) Tao vét thwong, (b) Tiém huy&n phu vi khuén,
(c) Cb dinh vét thwong bang parafilm, (d) Sau khi da cé dinh

2.2.2. Pinh danh bang phwong phdp
sinh hoa

- Kiém tra Gram vi khuan v6i dung
dich KOH 3% (Shurtleff va Averre,
1997):

Dung diia cdy vong lup vit it khuin
lac vi khudn hoa déu trén phién lam c6
nho 1 giot KOH 3%. Vi khuan gram 4m
(-) sau khi cho tiép xuc véi dung dich
KOH 3% sé& théy hién tuong vi khuén tao
keo nhdy va kéo soi. Vi khuin gram
duong (+) sau khi cho vi khuan tiép xuc
dung dich KOH 3% s& thay hién twong vi
khuén khong tao keo nhay.
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- Kiém tra s dung carbonhydrate
trong diéu kién yém khi (Janse, 2009):

Muc dich nham xac dinh vi khuan gay
bénh thudc nhém vi khuan hiéu khi hay ki
khi. Chudn bi 6ng nghiém chira 5 ml méi
truong Hugh va Leifson d& thanh trung
(pH 7,1) d&& 4m 50 - 55°C, sau d6 cho
0,5 ml dung dich glucose 10% vo trung
(bang phuong phap qua mang loc vi
khuan) vao ong nghiém. Thyc hién cly
vi khuan vao 2 6ng nghiém, sau d6 phu
1én bé mat moi trudong mot 16p sap
parafin tan chay (v6 trung), sau khoang
5 mm vao 1 trong 2 dng nghiém dé tao
diéu kién yém khi. Pit cac 6ng nghiém
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& diéu kién nhiét do phong va quan sat
két qua thong qua sy doi mau cua chat
chi thi mau bromthylmol blue trong
24 - 48 giod. Vi khuan c6 kha ning song
yém khi s& st dung glucose va sinh ra
acid lam giam pH cta moi truong tur do
s& 1am d6i mau & 6ng nghiém bromthymol
blue tir mau xanh nhat chuyén sang
mau vang.

- Kiém tra kha nang tao khuén lac
vang trén moi truong YDC (Schaad et al.,
2001):

Viée kiém tra nhdm xéc dinh vi khuan
thudc chi Pectobacterium hay chi Pantoea
dua vao tao khuan lac mau vang hay mau
trang trén moi trudng YDC. Thuc hién ciy
vach don vi khuan trén dia Petri méi truong
YDC (pH 7), sau do dia dugc dét trong
diéu kién phong quan sat va ghi nhan két
qua sau 24 - 48 gio. Néu vi khuan sinh
trudng dugce trén moi truong YDC va tao
khuan lac mau trang 1a chi Pectobacterium
hodc mau vang la chi Pantoea.

2.2.3. Dinh danh dwa trén ky thudt gidi
trinh tw gen ciia sin phim DNA
khuyéch dai bang cip méi 27F/1492R
(Zhang et al., 2020)

- Ly trich DNA: Vit khuan lac vi
khuan dé vao trong 400 pl TE buffer 1X
trong 6ng eppendorf. Pun séi ong
eppendorf 20 phiit, sau d6 dé mau trong
nudc da 5 phat. Thuc hién ly tam 13.200
vong/phut trong 5 phat. Rat 150 pl phan
dich trong & trén chira DNA cho vao 6ng
eppendorf khac va trit & -20°C dé chay
PCR (Junior et al., 2016).

- Phan tng PCR: Thé tich phan ung
PCR 50 pl (protocol PHUSA MASTER
MIX) gdm Phusa master mix 2X 25 pl,
DNA méu 2 pl, méi F (27F) 2pl, mdi R
(1492R) 2 pl, 19 pl nuéc PCR (Phusa
PCR buffer 10X). Phan ung PCR dugc
thuc hién theo chu trinh nhiét: khoi dau

bién tinh & 94°C trong 4 phut, tiép theo 1a
35 chu trinh gdm 3 budc: 94°C trong 45
giay (blen tinh), 55°C trong 45 gidy (bat
cidp mdi), 72°C trong 90 gidy (tong hop
kéo dai), cudi ciing 1a 72°C trong 10 phut
va giit & 4°C. San pham PCR nhudm véi
loading dye blue dugc di¢n di trén gel
agarose 1% trong TAE buffer 1X chay
trén thiét bi dién di ¢ hiéu dién thé 50V
trong 30 phut.

- Giai trinh tu va phan tich trinh tu:
San pham PCR dugc gui giai trinh tu tai
Cong ty TNHH MTV Sinh héa Phu Sa.
Trinh tu dugc so sanh véi trinh ty trong
co soO dir liéu da duogc cong bd nho cong
cu tim kiém BLAST tai NCBI
(https://blast.ncbi.nlm.nih.gov/Blast.cgi),
so sanh do twong dong cua cic dong di
cong bd trén co s& dir liéu cua NCBI dé
xac dinh tén vi khuén.

2.2.4. Xdc dinh dén mirc dj loai bang
kiém tra dic tinh gdy thoi mém trén
khoai tdy va ddc tinh sinh truéng trén
moi truwong Tween 80 ¢ 37°C

Muc dich dé phan biét hai loai vi
khudn Pectobacterium carotovorum va
Pectobacterium adroidearum sau két qua
phén tich gidi trinh ty trén NCBI (Nabhan
etal., 2013).

Kiém tra kha ning giy théi mém
khoai tay: Khoai tay dugc rua sach, sau
d6 cit ting lat day 7 - 8 mm. Trudc khi
xt 1i vi khuan, 1at khoai tdy dugc khu
tring bang cach lau qua c6n 70%. Manh
khoai tiy dwogc dit trong dia petri giit 4m
bang gidy thim vo trung. Mot lap khuan
lac vi khuin nudi cdy trén moi truong
King’s B trong 36 gio dugc dat vao gitra
miéng khoai tdy. Sau d6, dia petri duoc
dat ¢ nhiét @6 20 - 24°C trong 48 gio.
Quan sat va ghi nhan hién tuong théi
mém xay ra hay khong sau khi gat bo 16p
vi khuan (Goszczynska et al., 2000).
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Kiém tra kha ning vi khuan ting
truong trong moi truong Tween 80: 4 ml
moi truong Tween 80 (2 g KH2PO4, 0,1 g
MgS04.7H>0, 5 g NaCl, 0,5g (NH4)2SO4,
10 ml Tween 80, 1000 ml nudc cat, pH
6,8) dugc chuan bi cho vao éng nghiém
va thanh trung ¢ 121°C trong 20 phat.
Sau d6, cdy ngudn vi khudn giy bénh &
thé ting truong vao 6ng nghiém va dat o
37°C trén may liac ngang, ghi nhan su
phat trién vi khuan sau 24 gio va 48 gio.
Moi truong trong dng nghiém chuyén tir
khong mau sang mau tring duc sau khi
thém vi khuan & thoi diém 24 gio va 48
gio chimg to vi khuan c6 sir dung Tween
80 lam ngudn carbon duy nhat dé phat
trién, nguoc lai moéi trudng van nhu
nguyén nhu ban dau ching t6 vi khudn
khong c6 kha nang su dung Tween 80 lam
ngudn carbon dé phat trién (Arai et al.,
1970 c6 sira d6i). Boi chimg dwong 14 6ng
nghiém nudi cay vi khuan Xanthomonas

phat trién duoc trén méi truong Tween 80
(Goszczynska et al., 1998).

I1I. KET QUA VA THAO LUAN

3.1. Phan lap miu bénh, kiém chirmg kha
nang gy bénh theo quy trinh Koch

Bénh loét than xi mu gay hai chii yéu &
nhiing ciy tir 2 nim tudi, triéu chimg ngoai
vuon chu yéu 1a cac giot mii mau tring
chdy ra tir than cay (Hinh 2a), sau khi cao
16p vo than ra, ta théiy cac mach dan bi hoa
nau (Hinh 2b), hién tuong nut than chi Xuét
hién khi cay da chét mot thoi gian.

Mau dugc phan lap va quan sat dudi
kinh hién vi dé kiém tra dong tudn vi
khuan trén vét kinh 10X (Hinh 2c), tién
hanh nuéi cdy va tach rong sau do quan
sat dic diém hinh thai cua khuén lac
(Hinh 2d, 2e¢).

Hinh 2. Triéu chirng vét bénh, dong tudn vi khuan va khuén lac vi khuan da tach rong

Két qua kiém tra kha ning gdy phan mg siéu nhay cam trén cay 6t dé loai trir kha
nang la vi khuan hoai sinh cho thay mau vi khuan phan 1ap c6 kha nang gay phan tng

siéu nhay cam trén 6t (Hinh 3).
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Hinh 3. Phan trng siéu nhay cam tao ra trén la 6t
khi tiém cac dong vi khuan phan lap dwoc sau 24 gi®
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Két qua lay bénh nhan tao sau 3 tuin  bénh (Hinh 4). Sau d6 tién hanh tai phan
quan sat, c6 1 dong vi khuan gay bénh thé  14p va so sanh voi mam bénh dwoc phan
hién 18 cac triéu chung dién hinh cua  lap luc ban dau (Hinh 5).

Hinh 4. Triéu chirng vét bénh quan sat dwoc sau khi lay bénh
(a) Vét bénh sau khi lay bénh 7 ngay, (b) Vét bénh sau khi lay bénh 14 ngay,
(c) Mach dan héa nau sau 21 ngay lay bénh (phia dwai vi tri da lay bénh),
(d) Mach dan héa nau sau 21 ngay lay bénh (phia trén vi tri da lay bénh)

Két qua kiém tra dong tudn vi khuadn  khuén lay bénh phéan lap duoc luc ban
tai vi tri mach din héa nau dudi kinh hién  ddu va ciing gdy phan tng siéu nhay cam
vi ghi nhan vi khuan tu6én dong véi mat  trén 6t (Hinh 5b). Nhu vdy, dong vi
s6 cao (Hinh 5a). Mau vi khuén tai phan  khuén 1y bénh nhén tao 1 tic nhén gay
lap cho hinh thai gidng nhu ngudn vi  loét than xi mu trén mit Siéu Som.

Hinh 5. Kiém tra sw hién dién vi khuan trong mé thwc vat sau lay bénh
va két qua tai phan 1ap vi khuan tir mé bénh
a) Dong tuédn vi khuan quan sat trén kinh hién vi & vat kinh 10X,
(b) Kiém tra phan (rng siéu nhay cam va so sanh hinh thai khuan lac véi mam bénh ban dau
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3.2. Két qua dinh danh tic nhan bing
phwong phap sinh hoa

- Kiém tra Gram vi khuén véi dung
dich KOH 3% (Shurtleff va Averre,
1997):

Khuén lac vi khuin gay bénh co6 hién
tuong tao keo nhay va kéo soi chi (Hinh 6a),
vay nén co thé két luan vi khuin nay thudc
nhém vi khuan Gram 4m gdm mét s6 chi
nhu: Pectobacterium, Pantoea, Xylophilus,
Xanthomonas, Pseudomonas, Acidivoras,
Ralstonia theo Schaad et al. (2010).

- Kiém tra khd niang st dung
carbonhydrate trong diéu kién hiéu va
yém khi:

Sau 48 gid nudi vi khudn trong 6ng
nghiém A ¢ diéu kién hiéu khi (khong
phu 16p parafin) va dng nghiém B ¢ diéu
kién yém khi (c6 phu parafin), moi
truong nudi cdy déu ddi mau tir xanh sang
vang (Hinh 6b va 6¢). Sy chuyén mau 1a
do trong qua trinh sinh truéng, vi khudn
da sinh ra acid lam cho pH trong moi

truong chuyén tir tinh kiém (pH 7,1) sang
tinh acid. Ching t6 mau vi khuan c6 kha
ning sinh truong, phat trién va st dung
ngudn dinh dudng 13 glucose co trong
moéi truong. Theo Schaad et al.(2001),
dya vao dic tinh c6 thé sinh truong va
phat trién trong méi truong yém khi va
hiéu khi nén dong vi khuén nay dugc xac
dinh thuoc mot trong hai chi Pantoea va
Pectobacterium.

- Kiém tra kha ning sinh truéng va
phat trién cta vi khuin trén méi trudng
YDC:

Mau vi khudn gy bénh loét than xi
mi trén cdy mit duoc cdy lén méi
truong YDC. Sau 48 gio dit trong diéu
kién phong, két qua cho thiy vi khuin
dugc phan lap sinh truong, phat trién
tao khuan lac mau tring tron bong trén
moi truong YDC (Hinh 6d). Nhu vay, ta
c6 thé két luan duoc diia vi khuan gay
bénh thudc chi Pectobacterium (Schaad
etal.,2001).

Hinh 6. Két qua dinh danh tac nhan bang phwong phap sinh héa
(a) Kiém tra Gram vi khuén v&i KOH 3%; (b, c) Kiém tra kha n&ng vi khuan séng
& diéu kién yém khi va hiéu khi; (d) Vi khuan Pectobacterium tao khudn lac mau trdng
trén méi truong YDC, (e) Vi khuan Xanthomonas tao khuén lac mau vang
trén moi trwdng YDC (Schaad et al., 2001)
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3.3. Pinh danh tac nhan bing phwong
phap sinh hoc phén tir

Dua vao két qua dinh danh béng
phuong phap sinh héa thi budc dau da
xac dinh dugc vi khudn phan lap duogc
cdy mit bi bénh loét than xi mu 1a chi
Pectobacterium.

Qua két qua chay PCR, san phim
khuyéch dai boi ciap mdi 27F/1492R thé
hién bang trén gel agarose 1% vdi trong
luong phan tir 1500 bp (Hinh 7). Sau khi
giai trinh tu, két qua so sanh véi cac trinh
tu trén NCBI bang cong cu tim kiém
BLAST (Hinh 8) ghi nhan twong dong
cao trén 98,8% voi  hai  loai
Pectobacterium carotovorum va
Pectobacterium aroidearum.
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Hinh 8. Két qua so sanh két qua giai trinh tw gen 16S rDNA vé&i ngan hang gen NCBI
bang cong cu BLAST
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Vi vy, dé xéac dinh chinh xéc loai gy
hai trén mit Siéu Som, dac tinh sinh hoa
ctia 2 loai nay can phai duoc khao sat.

3.4. Kha ning giy thdi mém khoai tay
va khia niang ting trwéng trén moi
truong Tween 80 ciia dong vi Khuin
gay bénh

Két qua kiém tra kha ning gy théi
mém trén cu khoai tdy sau 48 gio cho
thdy cu khoai tdy bi théi mém va c6 mui
hoi. Két qua nay ciing gidng nhu nghién
ctru ctia Nabhan et al. (2013) da cong bd
cic hai vi khudn Pectobacterium
carotovorum va P. aroidearum c6 gy
hién twong théi mém trén khoai tay.

Hinh 9. Kha nang gay théi mém
trén khoai tay cia dong vi khuan gay bénh
(a) Manh khoai tay bj théi nhiin
khi ¢6 cAy vi khuin gay bénh
(b) Manh khoai tay dbi chirng
khéng cé cay vi khuan

Két qua kiém tra trén moi truong
Tween 80 sau 24 gio va 48 gio (Hinh 10)
cho thay vi khuan giy bénh loét than xi
mu khong c6 kha nang sinh truéng trong
moi truong Tween 80 (6ng nghiém A vin
gilt nguyén mau méi truong), con ddi véi
mau vi khuan Xanthomonas sp. (d6i
chung) sinh trudng dugc nén lam cho moi
truong tir mau tring sang mau trang duc
(6ng nghiém B). Dya theo két qua nghién
cuu cua Nabhan et al. (2013) thi loai
Pectobacterium aroidearum c6 kha nang

80

sinh truong trén moi truong Tween 80,
con loai
khong c6 kha nidng sinh truéng trén moi
truong Tween 80.

Pectobacterium carotovorum

Hinh 10. Két qua kiém tra kha nang sinh
trwéng trén moéi trwwong Tween 80

Ong nghiém A: Bia vi khuin gay bénh loét than
xi md

Ong nghiém B: Diia vi khudn Xanthomonas sp.
(doi chirng)

(a) Thoi diém vira thém vi khuan

(b) Thevi diém 24 gior sau khi nudi 1ac vi khudn

(c) Thoi diém 48 gi& sau khi nudi 1&c vi khuan

Nhu vdy, mau vi khuan gdy bénh loét
than xi mu trén mit 1a loai Pectobacterium
carotovorum. Két qua nay twong dong
véi ghi nhan ctia Varrket ef al. (2015) va
Lé Thanh Toan (2019), chinh 1a Erwinia
carotovora hién nay duoc goi la
Pectobacterium carotovorum 1a tac nhan
gdy bénh loét than xi mu trén mit. Nghién
ctru nay dua vao phuong phap dinh danh
truyén théng trude dé xac dinh chi vi
khuén, sau d6 méi su dung k¥ thuat sinh
hoc phan tir két hop voi ddc tinh sinh hoa
dé xac dinh dén mirc d6 loai. Két qua nay
khang dinh duoc dong vi khuan gay loét
than xi mu trén mit tai Tién Giang la
Pectobacterium carotovorum.
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IV. KET LUAN VA BE NGHI

Tac nhan gay bénh loét than xi mu
trén mit Siéu S6m & Tién Giang duoc xac
dinh 1a loai Pectobacterium carotovorum
st dung phuong phap sinh héa va sinh
hoc phan tir. Viéc xac nhan chinh xac tac
nhan 1a co s& khoa hoc can thiét dé
nghién ciu phat trién cic bién phap
phong trir hi€u qua.

Pé phat trién bén viing nganh san
Xudt mit, viéc nghién ctru bién phap quan
1y bénh loét than chay nhya la cap thiét.

Loi cam on

Pé tai duoc thuc hién trong khuon khé
dé tai cap B¢ “Nghién citu chon tao giong
va quy trinh ky thudt tham canh cdy mit cho
mét s6 viing chinh & cdc tinh phia Nam”.
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