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Research on the creation of drought and salinity-resistant water spinach varieties by gene transfer
Le Minh Tri, Nguyen Thi Hoa, Ho Thi Huong, Tran Thi Luong, Ton Son Bach, Le Thi Bich Thuy
Abstract

The IpHPI gene, originally isolated from beach morning glory (Ipomoea pes-caprae), was successfully introduced into
water spinach (Ipomoea aquatica) via Agrobacterium tumefaciens-mediated transformation following the method of
Topping (1998). Leaf explants of the DL1 cultivar were used as recipient material, and the recombinant vector pBI121/355/
IpHP1/Nos was transferred into A. tumefaciens strain C58. After co-cultivation, the explants were selected on a medium
supplemented with cefotaxime and hygromycin. Results showed that 20 regenerated lines survived on the selection
medium, among which 9 lines were positive for the JpHP1 gene (680 bp) as confirmed by specific PCR analysis. Southern
blot analysis of six representative lines confirmed stable integration of IpHPI into the water spinach genome, with four
lines (3, 5, 6 and 8) containing a single gene copy. The transgenic plants exhibited good growth and adaptation under ex
vitro conditions. This study successfully developed transgenic water spinach lines harboring the IpHPI gene, confirming its
stable integration and expression, and providing a foundation for further research on enhancing drought and salt tolerance
in water spinach through genetic transformation.
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NGHIEN CUU TUYEN CHON VAT LIEU GIONG HO TIEU (Piper nigrum L.) KHANG NAM
Phytophthora spp. TU CAY GIAO PHAN TU DO
Duong Thi Oanh", Nguyén Quang Ngoc', Tran Thi Diéu Hién', Pham Thi Hoai', Trdn Quang Trudng'
TOM TAT

Bénh chét nhanh do ndm Phytophthora spp. 1a méi de doa 16n d6i véi canh tac ho tiéu tai Viét Nam. Nghién ctiu nay
dugc thuc hién nhim tuyén chon cic ¢ thé ho tiéu cd kha nang khang bénh tit quan thé cay thuc sinh giao phin tu do,
thong qua hai giai doan: (1) lay nhiém nhén tao trong nha mang d€ sang loc ban dau va (2) danh gia trong diéu kién tu
nhién dé€ kiém tra kha ning khang bén. Két qua cho thdy, sau lay nhiém nhén tao, tli 1.200 cay ban d4u da tuyén chon
dugc 210 cay sinh trudng tot, khong bi€u hién triéu chiing bénh, trong d6 ndi bat 1a cac dong DP6-H, La6-H va A10-H.
Tuy nhién, chi 11 cay (5,24%) duy tri kha niang khang sau 12 thang trong ngoai tu nhién, gom cac dong M4-H, La7-H va
DP6-H. Nhiing ciy nay c6 dac diém hinh thai nhu phién la day, mau xanh dém, c6 thé lién quan dén co ché khang sinh
hoc. Két qua nghién ctiu da cung cdp ngudn vat liéu khang bénh tiém néng, gop phan phuc vu cdng tac chon tao giong hd

tiéu khang Phytophthora spp. trong tuong lai.

Tu khoa: Cay giao phan tu do, ho tiéu, khang bénh, Phytophthora spp., tuyén chon vat liéu di truyén

L DAT VAN DE

Ho tiéu (Piper nigrum L.) la cay cong nghiép dai ngay
quan trong & Viét Nam dong vai tro 16n trong xudt khau
nong san. Tuy nhién, san xuét ho tiéu dang phai déi mét
v6i su gay hai nghiém trong ctia bénh chét nhanh do
ndm Phytophthora spp., ddc biét la hai loai phé bién va
¢6 doc luc manh la P, capsici va P, tropicalis (Thao et al.,
2024), bénh gay thdi ré, héo than va chét ciy hang loat,
nhit la vao miia mua, lam gidm nang sudt va rut ngan
chu ky khai thac vion tiéu. Ttindm 2016 dén 2019, hang
nghin hecta ho tiéu tai Viét Nam da bi phd bo do nhiém
bénh chét nhanh (Cuc Bao vé Thuic vét, 2 019). Hién nay,
bién phép phong trit chti yéu van dua vao sti dung thuéce

héa hoc, cai tao dat va quan ly tudi tiéu nhung cac giai
phép nay chi mang tinh tam thoi, khong bén viing va
tiém 4n nguy co khang thudc ciing nhu anh hudng tiéu
cuc dén moi truong (Nguyen Van Long, 2015). Trong
khi dé, Viét Nam chua c6 giong ho tiéu thuong mai nao
dugc cong nhan 1a c¢é kha nang khang hodc khang cao
vGi Phytophthora spp. dan dén kho khén trong viéc kiém
soat dich hai nén viéc tuyén chon cac giong hodc ca thé
khang bénh la mét hudng di cap thiét. Nguodn vat liéu
thuc sinh tii quan th€ ho tiéu giao phén tu do dugc danh
gia la c6 tinh da dang di truyén cao, 1a co s6 tiém nang
dékhai thac cac gen khang. Mot s6 nghién ctiu da chira
rang phan ting khang ctia ho tiéu v6i ndm Phytophthora
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c6 lién quan dén cac dic diém hinh thai nhu phién 14
day, hé ré phat trién va su biéu hién ctia cic gen phong vé
(Umadevi & Anandaraj, 2017). Do d6, viéc danh gia kha
nang khang can dugc thuc hién thong qua thi nghiém
lay nhiém nhan tao c6 kiém sodt, két hgp theo doi triéu
chting bénh, sinh trudng va phan tich vat liéu di truyén.
Trén co s d6, nghién ctiu nay dugc thuc hién nhim
tuyén chon cac ca thé ho tiéu thuc sinh c6 kha nang
khang Phytophthora spp. trong diéu kién nha mang va
ngoai dong rudng phuc vu cho cong tac chon tao giong
khang bénh trong tuong lai.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Cayho tiéu thuic sinh tti hat giao phén tu do ctia 20 dong
vo tinh, ky hiéu: A7-H, A9-H, A10-H, BM-H, DP4-H,
DP6-H, DP9-H, KT2-H, L1-H, La6-H, La7-H, M4-H, PQ-H,
Sr3-H, TS-H, TT1-H, V5-H, V7-H, V8-H, V13-H.

Nguén ndm bénh gdbm Phytophthora tropicalis
(ID: 290623-230618423) va Phytophthora capsici
(PP024254) géy hai trén cay ho tiéu da dugc dinh danh
tai Cong ty TNHH Dich vu va Thuong mai Nam Khoa
va cong bo trén NCBI GenBank. Cac chiing nim dugc
nhén va tao bao ti dong tai Trung tam Nghién ctiu va
Phat trién Céy ho tiéu.

2.2. Phuong phap nghién ciiu

Chudn b vét liéu: Qua chin tii cac dong hé tiéu dugc
thu, tach vo, xti Iy va  cho dén khi hat ntit mam, sau d6
gieo vao khay chta gia thé (dat, xo duia, phan chudng
hoai), m6i 16 gieo 5 hat, mdi dong wom 500 hat. Khi cay
6 2 la mam, céy sang bau nilon (13 x 23 cm) chtia gia
thé da hip khti trung (121°C, 30 pht), trong 2 ciy ciing
dong/bau. Sau 4 thang, tuyén chon cac ciy thuc sinh
dat yéu cau: chiéu cao > 20 cm, c6 trén 4 14 that, than
> 0,3 cm, khong sau bénh hay di dang d€ tién hanh lay
nhiém nhan tao véi ndm Phytophthora spp.

B6 tri thi nghiém danh gia kha nidng khang
Phytophthora spp. theo ki€u hoan toan ngau nhién
(CRD) trong nha mang cich ly tot véi diéu kién bén
ngoai, gbm 20 dong tiéu thuc sinh, moéi dong 60 bau
(tong 1.200 bau). Céay dugc dit trén gian cao 50 cm, ddy
bAau ¢4 16t dia nhua.

Nam Phytophthora spp. dugc nu6i cdy trén mai trudng
PCA trong 7 ngay, sau d6 xti ly dé thu dich bao ti dong
v6indng do 10* CFU/mL. Tién hanh lay nhiém nhan tao
bang cach tudi 50 mL dung dich vao bau va phun uét
tan 14, thuc hién 2 14n, cach nhau 25 ngay. Sau lay nhiém,
nha mang va bau cay dugc duy tri do 4m thich hop dé
nam phat trién. Viéc xac dinh ndm gay hai dua trén triéu
chting 14 bi nhiém bénh va bay ndm trong d4t bang canh

hoa hong dén khi canh hoa mat mau (Bui Cach Tuyén &
Lé Binh Dén, 2013; Erwin & Ribeiro, 1996).

Danh gia ¢ diéu kién tu nhién: sau 90 ngay, chon cac
cay sinh trudng tot (cao > 50 cm, goc > 3,5 mm, khong
xudt hién triéu ching bénh) dé tréng ra chau 16n (45 x
35 cm), moi chau trong 3 ciy ciing dong, theo doi sinh
trudng ngoai diéu kién tu nhién trong 12 thang.

Chi tiéu theo doi: ty 1é cay chét, cdy nhiém bénh,
céy sinh trudng tot, ty 1¢ méi bay nhiém ndm trong dat;
danh gia sau 90 ngay lay nhiém va sau 12 thang trong
ngoai tu nhién.

S6 liéu dugc xt ly bang phan mém Microsoft Excel
vaSAS9.1.

2.3. Thoi gian va dia diém nghién ciiu

Thoi gian nghién ctiu tii thang 01/2023 dén 12/2024.

bia diém: Trung tim Nghién ctiu va Phat trién Cay
ho tiéu.

III. KET QUA VA THAO LUAN
3.1. Pac diém khang Phytophthora spp. cia cay thuc
sinh sau lay nhiém nhan tao

Sau 60 ngay liay nhiém nhin tao v6i ndm
Phytophthora spp., ty 1é m6i bay nhiém ndm dao dong
it 77,0 dén 100,0% da xac nhan sy hién dién ctia nim
trong tit cd mau dat (Bang 1), chiing to lay nhiém da
thanh cong, diéu nay phtt hgp véi moét s6 nghién ctiu
trudc déy ctia Duong Thi Oanh va cong su (2023);
Tran Thi Diéu Hién va cong su (2019). Theo doi qua
trinh phat trién bénh trén cy trong thi nghiém dién ra
nhanh: vét bénh xudt hién sau 4 ngay, cay bat ddu héo
sau 6 ngay va chét hang loat sau 7 ngay, phtt hgp véi mo
ta vé ddc tinh gay hai nhanh va manh ctia loai ndm nay
ctia Nguyén Vinh Trudng (2013).

Bang 1. Bic diém khang Phytophthora spp. ctia ciy thuc sinh

sau 60 ngay lay nhiém
. ao1xo x| Ty 1é moi bay Ty 1é cac
TT | Loai cdy léy mau | pis hom (%) | loai cay (%)
1 | Cay chét 78,33 14,90
Cay o trieu
2 | ching nhiém 100,0 29,59
bénh do ndm
Cay sinh trudng
3 | t6t, khong xudt 77,0 55,52
hién triéu ching

Trong s6 cac cay ho tiéu thuic sinh sau 60 ngay nghién
ctiu, c6 14,9% cay chét, 29,59% cay co triéu chiing bénh
va 55,52% cay sinh truéng tot, khong cd triéu chiing cho
thdy c6 su phan hoa r6 rét vé kha nang khang ndm ctia
céy gitia cac dong, diéu nay c6 thé do khac biét vé nén di
truyén trong quén thé cy thuc sinh.
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Bang 2. Dac diém khang Phytophthora spp. cia ciy thuc sinh sau 90 ngay lay nhiém

A A3 A ein T 2 1A x 2 1A A ot 2 S6 cay sinh truéng tdt
Ky hiéu dong ho tiéu | Tylé cay chét | Tylé cay nhiém | Ty lé cay sinh truéng ~ I e
TT thuc sinh (%) bénh (%) £6t (%) khong c6 tri¢u chiing
1 |A7-H 8,33 76,67 15,008 9’
2 |A9-H 20,00° 70,00¢ 10,00 6
3 |Al0-H 16,67¢" 51,67 31,67¢ 19
4 |BM-H 33,334 65,00° 1,67' 1
5 | DP4-H 0,00" 90,00° 10,00" 6
6 | DP6-H 17,398 27,61 55,00* 33
7 | DP9-H 43,48° 41,52 15,001 9
8 | KT2-H 38,46° 54,87" 6,67 4
9 |LI-H 5,00 76,674 18,33¢ 11
10 |La6-H 15,79 39,21k 45,00° 27
11 |La7-H 21,43¢ 63,57* 15,008 9
12 | M4-H 0,00" 81,67¢ 18,33¢ 11
13 | PQ-H 100,0* 0,00™ 0,00™ 0
14 | Sr3-H 0,00 95,00* 5,00 3
15 | TS-H 42,86° 53,81M 3,33 2
16 | TT1-H 13,33 70,00¢ 16,67% 10
17 | V5-H 21,43f 60,24¢ 18,33¢f 11
18 | V7-H 25,00¢ 58,338 16,674 10
19 | V8-H 15,00t 58,338 26,678 16
20 | V13-H 15,00 63,33 21,67¢ 13
Trung binh 22,63 59,88 17,50
Tong 210
CV (%) 1,49 0,53 2,51

Ghi chui: Trong ciing mot cdt, cdc gid tritrung binh 6 ciing ky tu khong ¢ su khdc biét ¢6 y nghia P < 0,01 theo phdn hang Duncan.

Céc gid tri trinh bey trong bang I 6 liéu quan sdt thuic t&, s6 liéu thong ké duigc chuyén d6i sang arcsinV(x+0,5) triidc khi xic by

Sau 90 ngay lay nhiém nhéan tao v6i Phytophthora
spp-» cac dong hé tiéu thuc sinh thé hién sy phan hoéa ro
rét vé kha nang khang bénh. Ty 1é cay chét trung binh
dat 22,63%; ty 1é cdy nhiém bénh la 59,88% trong khi
chi 17,50% cay sinh trudng t6t khong ¢ triéu chiing.
Mot s6 dong cho théy tiém nang khang cao nhu DP6-H
(55,00%), La6-H (45,00%) va A10-H (31,67%). Dac biét,
dong DP6-H c6 33 cay khong 6 triéu chiing trong khi
dong PQ-H chét hoan toan cho thdy st man cam cao véi
ndm bénh (Bang 2). Su khac biét vé mtic d6 khang c6 thé
lién quan dén yéu t6 di truyén, bao gobm cac gen ma héa
enzyme PR va gen lién quan dén lignin héa thanh t€ bao
dong vai tro quan trong trong phan ting khang ndm ¢ ho
tiéu (Fan et al,, 2022; Umadevi & Anandaraj, 2017). Tt
1.200 céy ban dau, 210 cay khoe manh dugc tuyén chon,
chti yéu tii cac dong DP6-H, La6-H, A10-H, V8-H, V5-
H, M4-H,... 1am co s6 cho cac budc chon tao tiép theo.
3.2. Dic diém khang Phytophthora spp. cua ciy thuc
sinh sau 12 thang trong

Sau 12 thang trong ngoai tu nhién, chi 11/210 cay ho
tiéu thuc sinh tuyén chon tii giai doan lay nhiém nhan
tao con sinh trudng t6t va khong biéu hién triéu chiing
bénh, chiém ty 1é rat thap (5,24%) (Bang 3). Diéu nay
cho thay ap luc gay hai ctia Phytophthora spp. trong diéu
kién thuc t€ la rt cao, dong thoi phan anh tinh khang
bén chi ton tai & mot s6 dong nhu M4-H (6 céy), La7-H
(4 cay) va DP6-H (1 céy). Theo doi cac cay c6 kha nang

10

khangbénh cho thdy ciy cd phién 14 day, cting, xanh ddm
(Hinh 1 va 2), dic diém nay c6 thé gop phan ngin can
st xdm nhap ctia ndm trong diéu kién 4m d¢ cao. Theo
cac nghién ctiu trudc day, su khac biét vé cau truc bo 1a
va hé ré, sy bén viing trong phan ting khang c6 thé lién
quan dén sy biéu hién ctia cac gen phong vé nhu PRI,
PRS5, chitinase, WRKY, peroxidase, va cac gen chong
stress oxy hoa (Fan et al.,, 2022; Umadevi & Anandaraj,
2017). M4-H va La7-H la hai dong thé hién tinh khang
6n dinh qua ca hai giai doan, trong khi nhiéu dong khac
du c6 ty 1¢ céy khoe cao trong nha mang (nhu A10-H,
La6-H, DP4-H, V8-H) lai chét hoan toan ngoai ty nhién
cho thdy tinh khang yéu hodc khong on dinh. Két qua
nay nhin manh tdm quan trong cta viéc sang loc dong
khang bénh trong ca diéu kién nhén tao 1an thuc dia dé
phuc vu chon gidng bén viing.

Hinh 1. Bic diém khing ném ctia ciy thic sinh sau lay nhiém nhén tao
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Hinh 2. Dic diém khang ndm cua céy thuc sinh
sau 12 thang trong
Bang 3. Két qua tuyén chon vét liéu khang Phytophthora spp.
sau 12 thang trong
fpia X A 1 Cay sinh
TT | dé Kyhi¢u | Socayda | g4 cay trugng tot,
ong hq tiéu | tuyén chon hét (cay) khong nhiém
thuc sinh (cay) chet{cay bé g,
énh (céy)
1 A7-H 9 9
2 A9-H 6 6
3 A10-H 19 19
4 BM-H 1 1
5 DP4-H 6
6 DP6-H 33 32 1
7 DP9-H 9 9
8 KT2-H 4 4
9 L1-H 11 11
10 La6-H 27 27
11 La7-H 9 5 4
12 M4-H 11 5 6
13 PQ-H 0 0
14 Sr3-H 3 3
15 TS-H 2 2
16 TT1-H 10 10
17 V5-H 11 11
18 V7-H 10 10
19 V8-H 16 16
20 V13-H 13 13
Tong 210 199 11

IV. KET LUAN VA PE NGHI
4.1. Kétlun

Nghién ctu da bude dau tuyén chon duge mot so
cay ho tiéu thuc sinh c6 kha nang khang Phytophthora
spp. thong qua hai giai doan sang loc. Sau lay nhiém
nhén tao c6 210 cay (17,5%) khong biéu hién triéu
chiing bénh. Sau 12 thang trong ngoai tu nhién, con
11 cay (5,24%) tiép tuc sinh trudng tot, khong nhiém
bénh. Cac dong M4-H (6 cdy), La7-H (4 cay) va
DP6-H (1 cay) cho thay tinh khang bén viing, day la
nguon vat liéu quy cho chon tao giong ho tiéu khang
bénh chét nhanh.

4.2. Dé nghi
Tiép tuc theo déi va danh gid cac ca thé da tuyén

chon déxéc dinh tinh khang bén viing va kha ning thich

nghi lam co s& chon tao giong khang bénh chét nhanh.
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Selection of black pepper (Piper nigrum) germplasm resistant to Phytophthora spp.
from an open-pollinated progenies
Duong Thi Oanh, Nguyen Quang Ngoc, Tran Thi Dieu Hien, Pham Thi Hoai, Tran Quang Truong
Abstract

Foot rot disease caused by Phytophthora spp. is a serious constraint to black pepper (Piper nigrum L.) production in
Vietnam. This study aimed to identify resistant genotypes from open-pollinated progenies through a two-phase screening
protocol: (1) artificial inoculation under controlled greenhouse conditions to assess initial resistance response, and (2)
field evaluation to confirm durable resistance under natural disease pressure. Following artificial inoculation, 210 out of
1,200 seedlings were identified as asymptomatic, with superior performance observed in lines DP6-H, La6-H, and A10-H.
However, only 11 plants (5.24%) remained symptom-free after 12 months under the field conditions, particularly those
belonging to lines M4-H, La7-H, and DP6-H. These resistant individuals exhibited distinct morphological traits, such as
thick and dark-green leaves, which may be associated with structural or physiological defence mechanisms. The outcomes
provide promising resistant germplasm that can be utilized in breeding programs aimed at developing black pepper
cultivars with enhanced resistance to Phytophthora spp.

Keywords: Piper nigrum, open-pollinated seedlings, disease resistance, Phytophthora spp., germplasm selection
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NGHIEN CUU TUYEN CHON MQT SO DONG/GIONG MIA MOI CHO NANG SUAT CAO,
CHAT LUONG TOT, PHU HQP VOI BIEU KIEN KHO HAN TAI NAM TRUNG BQ

V6 Manh Hung", Nguyén Cuong Quyét’, Lé Thi Thudng', Than Thi Thu Hanh', Ly Thi Trang Hong'
TOM TAT
Thi nghiém dugc thuc hién tai hai tinh tréng mia chinh ¢ Nam Trung B gém tinh Dak Lak (Phu Yén trudc day) va
Khanh Hoa. Thi nghiém dugc b6 tri theo kiéu khéi ddy du ngéu nhién (RCBD), 3 14n ldp lai (danh gid vy to), trén 7 dong/
giong mia méi véi giong K84-200 lam doi chiing. Két qua da tuyén chon dugc 2 dong (VNNO08-14-12, VN12-59-2) va 3
giong (KK07-250, Uthong 15, NSUT10-266) trién vong. Cac dong/giong nay cé nhiéu dac tinh t6t nhu moc mam nhanbh,
dé nhanh manh, chiu han t6t, chdng chiu sdu duc than va bénh hai t6t, ndng suét cao, khong d6 nga hoédc chi d6 nga nhe,
khong trd co. Ning sudt dat > 80 tdn/ha, chii duong dat tit 11,76 dén 13,27 CCS, nang suat quy 10 CCS vugt ddi chiing trén
20% va chiu han t6t (tt cap 0 dén cép 3).
Tui khéa: Tuyén chon, kho han, dong/giong mia, chit duong (CCS), ning suét

1. DAT VAN BE

Hién nay, viéc nghién ctiu tuyén chon giéng mia
cho cac viing kho han trén thé gidi va trong nudc chua
nhiéu, ty 1¢ thanh cong thap. Tai An D¢, nudc san xuit
duong thi hai trén thé gi6i, thi nghiém dong rudng vei
3 muic do han (gay gat, trung binh va khong han) trong
sudt thoi ky dau (60 - 150 ngay sau trong, thoi ky yéu
ciu nudc quyét dinh ctia cay mia va thuong trung véi
nhiing thang mua he & ving nhiét déi) trén cac giong
Co8021, Co419, Co8208 va Co6304 chi ra rang su giam

lugng mua it, dat c6 miic do mudi trung binh gom: C86-
503, C138-77, C111-79, C90-530, C86-502, C90-501,
C86-531, C85-102. Viéc chon giong chiu han dugc danh
gid theo thang cdp (tli 0 - 9) trén co s& s6 cay kho trén
1 m dai trong giai doan thu hoach (Starez et al., 2004).
Dudi tac dong ctia han, dd nhay ctia khi khong (gs), toc
dd boc thodt hoi nudc (E), nong do CO, trong cay (Ci),
va cuong do quang hop bi giam cht yéu do khi khong
bi han ché, cting véi sui tic ché sinh trudng ctia than vala
mia thi trén déy la nhiing hién tugng phd bién nhat ctia

ham lugng chat kho la 60,8; 52,4; 25,9% & kho han gay
gat va la 46,3; 36,3; 15,1% & kho han trung binh tuong
ing véi giai doan dau sinh trudng, giai doan vion cao,
giai doan chin (Ramesh, 2000). O Cuba két qua nghién
ctiu da chon dugc bd giong thich hgp cho viing kho han,

cay mia d€ thich nghi vé6i hién tugng bi mét nudc nhe
hay trung binh. Tuy nhién, sy dong khi khéng dugc thic
déy boi han ciing da dugc bao cdo nhu la nguyén nhéan
ctia sy gidi han quang hgp trén cay mia, diéu nay thuong
xay ra khi han nang hodc & nhiing diéu kién thiéu nudc

! Vién Nghién ctiu Mia Dudng
* Tac gia lién hé, email: manhhung285@gmail.com

12



