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Research on cultivation techniques for the high-quality rice variety HD16
Pham Thien Thanh, Tang Thi Diep, Phan Thi Thanh, Le Thi Thanh, Nguyen Phuong Nga, Tong Thi Huyen
Abstract

The rice variety HD16 was developed from the hybrid combination (HT1/IRBB66)/(HT1/238H)//HT1. To introduce
HD16 into production in the Northern provinces of Vietnam, cultivation techniques were carried out. The appropriate
cultivation technique for the HD16 variety has been determined. In Thanh Hoa: Spring crop, seedlings were sown from
December 20 - 30 and transplanted from January 20 - 30 of next year; transplanting density was 40 hills/m? fertilizer
supplied consisted of 1 ton of organic fertilizer + 110 kg N + 90 kg P,O; + 80 kg K,O. Summer-Autumn crop, seedlings were
sown from May 20 - 30 and transplanted from May 30 - June 10 at the 3 - 4 leaf stage; transplanting density was 40 clump/m?;
fertilizer supplied consisted of 1 ton of organic fertilizer + 90 kg N + 90 kg P,Os + 80 kg K,O. In Hung Yen: Spring crop,
seedlings were sown from January 20 - 30 and transplanted from February 5 - 15; transplanting density was 40 clump/m?;
fertilizer supplied was 1 ton of organic fertilizer + 110 kg N + 90 kg P,Os + 80 kg K. O. Summer crop, seedlings were sown
from June 15 - 25 and transplanted from June 25 - July 5 at the 2 - 3 leaf stage; transplanting density was 40 clump/m?;
fertilizer supplied was 1 ton of organic fertilizer + 90 kg N + 90 kg P,O; + 80 kg K,O. In Thai Nguyen: Spring crop, seedlings
were sown from January 10 - 20 and transplanted from January 25 - February 5; transplanting density was 40 clump/m?;
fertilizer supplied was 1 ton of organic fertilizer + 110 kg N + 90 kg P,O; + 80 kg K,O. Summer crop, seedlings were sown
from June 10 - 20 and transplanted from June 20 - 30 at the 2 - 3 leaf stage; transplanting density was 40 clump/m?; fertilizer
supplied was 1 ton of organic fertilizer + 110 kg N + 90 kg P,Os + 80 kg K,O.
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PHAT TRIEN PHUONQ PHAP THI}YACANAH DA/%NH GIA KHA NANG CHONG CHIU
PHEN NHOM (AI**) O CAY PAU NANH (Glycine max Merr.)
Nguyén Cong Minh', Lé Thi Hong Trinh', Nguyén Thi Théi', Lé Minh Tuan', Lé Hoang Duy"
TOM TAT

Doc tinh cia nhém (A**) trong dit bi nhiém phen tic ché su phat trién ctia ré, lam cho cay ddu nanh [Glycine max
(L.) Merr.] khong hap thu dugc nudc va chét dinh dudng, dan dén giam nang suit nghiém trong. Viéc chon tao gidng
d4u nanh chdng chiu phen bang phuong phap truyén thong gip nhiéu khé khin trong viéc kiém sodt diéu kién gieo
trong va su bién dong nong do phen trong déit. Nghién ctiu nay nhdm x4y dung phuong phap danh gid nhanh kha
ning chéng chiu phén ctia dau nanh bang hé thong thiy canh, tit d6 tang d6 chinh xac va rut ngén thoi gian chon tao
giong mai. Nghién ciu dugc thuic hién theo hai budc: (i) khao sat dic diém hé ré dé xac dinh ndng d6 dung dich phén
(AICL) va thoi gian dénh gi phit hops (i) ki€m tra d¢ chinh xéc va 6n dinh ctia phuong phap bang cach dp dung trén
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tap doan da dang di truyén. Két qu cho théy, 6 néng do 75 uM AICI, sau 7 ngay xti Iy, phan ting ctia cic dong/giong dau
nanh déi v6i doc tinh nhom bi€u hién phan nhom ro rét gitia cac kiéu gen. Bén canh dé, bon dong/gidng dau nanh
(VG0840, VG1135, VG1207, VG1634) thudc nhom chdng chiu phén t6t ¢d thé dugc sti dung lam nguon vt liéu cho

phan tich di truyén va chuong trinh chon tao giong méi.

Tii khéa: Dat phen, dau nanh, phuong phap thiy canh, chong chiu phen nhom

1. DPAT VAN BE

Dbong bang song Ctiu Long (PBSCL) ¢6 dién tich lén
dén 39,734 km? chiém 12,2% t6ng dién tich ctia ca nudc.
Nhoém dat phen c6 dién tich 1,6 triéu ha chiém 40,29%
dién tich PBSCL (Xuén Nghi, 2024). Thanh phén trong dét
pheén cha yéu gom: Fe*, AP, SO,* (Huu et al,, 2022). Viec
thiéu nudc tudi vao muia kho da lam ting hién tugng mao
dan, hit nguigc nudc ngdm chiia cac ion Fe**, AP, SO ...
lén tang dat canh tac va gay ngd doc phén ¢ nhiing viing dat
phen tiém tang (Lé Xuan Thai & Tran Nhan Diing, 2016).

Phén nhom (AP*) 1a mot trong nhiing yéu t6 chinh
anh huong dén san xudt ciy trong trén dat phen cta
toan thé gidi (Guo et al., 2010; Kochian et al., 2004). Khi
do pH cua dat giam xudng dudi 5,0 thi nhom bj hoa tan
duéi dang phytotoxin gay hai cho céy trong. Tac dong
chinh ctia AP* la vao dinh sinh trudng cta ré, noi cac
ion AI** lién két véi thanh té€ bao (Yamamoto, 2018). Su
thay d6i mot s6 thanh phén ctia thanh t€ bao dan dén
viéc han ché kha ning hap thu nudc va chat dinh dudng
(Kochian et al., 2004). Doc t6 nhom trong dat phen véi
nong do AP* cao tc ché su kéo dai ctia ré va su sinh
trudng ctia ré phu (Haling ef al,, 2010), do d6 lam giam
nang sudt ciy trong hodc tham chi dan dén chét cay
(Sasaki et al., 1996; Ma & Furukawa, 2003). Phan ting
ctia cay khi bi ngd doc AI** biéu hién qua cac hinh thai
bat thudng ctia hé thong ré nhu: chiéu dai ré, ty 1é gia
ting ré hodc trong lugng ré bi giam. Nhiing dac diém
nay thuong dugc ding nhu la céc chi s6 dinh lugng dé
xac dinh kha nang chéng chiu hay nhiém d6i véi doc to
AP* & cay trong (Nguyen et al., 2003; Khabaz-Saberi &
Rengel, 2010; Sharma et al., 2011; Korir et al., 2013).

Trén cay dau nanh, kha nang chong chiu doc td AP* la
mot tinh trang phtic tap v6i nhiéu bién d6i trong di truyén
(Foy et al., 1992). Cac nghién ctiu vé cau truc di truyén ctia
tinh ch6ng chiu AI** & d4u nanh van con nhiéu thach thiic
do sy tuong tac gitta moi truong va kiéu gen. Chon tao
giong thong thuong dua vao viéc Iua chon cac giong cay
trong c6 kha nang chiu AP* cao d€ cai thién giong, nhung
phuong phap nay ton kém chi phi va mat nhiéu thoi gian
(Jena & Mackill, 2008). G Viét Nam, phuiong phép thiry
canh da tting dugc ap dung d€ danh gia kha nang chiu
mén ctia mot s6 dong/giong dau nanh (Nguyén Chau
Thanh Tung va cs., 2020). Tuy nhién, chua c6 nghién ctiu
tuong tu thuc hién danh gia tinh chong chiu phén nhom

trén ciy ddu nanh bang phuong phép nay.

Nghién ctiu dugc thuc hién dé chuin hoa nong do
AP* va thoi diém danh gia bang phuong phép thuy canh
nham tang cudng kha ning phén biét giong chéng chiu,
dong thai kiém chiing do 13p lai qua cac 1an thi nghiém
doclap, sangloc quy md 16n va xdc nhan cac dong/giong
d4u nanh chiu phén bang thi nghiém c6 déi chiing. Qua
doé tao nén tang dang tin cdy cho chon giong va nghién
ctiu co ché chiu phén AI** & dau nanh.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Phét trién phuong phdp danh gia chong chiu phén:
11 dong/giong dau nanh dugc lua chon ngau nhién trong
ngén hang nguon gen déu nanh ctia Trung tam Nghién ctiu
Ung dung Dau nanh Vinasoy (VSAC) bao gom: VG0707,
VG1057, VG1567, VG1634, VG1799, VG1808, VG1811,
V(G1814, VINASOY 02-NS, VS§18-13-10, VS18-13-90.

banh gid va xac nhan phuong phap: st dung 211
dong/giong dau nanh trong ngan hang nguén gen déu
nanh ctia Trung tdm VSAC. Cac dong/giong dugc lua
chon dua trén tiéu chi da dang vé nguon goc xudt xd,
mau sac hat, kich thudc hat va thoi gian sinh trudng.

Hoa chat thi nghiém: dung dich AICL, (pha ché tir
AlCL.6H,O d¢ tinh khiét 97%), CaCl, (pha ché tu
CaCl,.2H,0 d¢ tinh khi€t 98%) va nudc tinh khiét.

Dung cu thi nghiém: thung x6p thé tich 50 lit (kich
thudc lot long 53,5 x 35 x 39 cm). Khay x6p 6 dinh cay
(8416, kich thudc 48 x 28 x 4 cm), dudng kinh miéng 16
rong 35 mm, sau 4 cm, tdm 16 cach nhau 4 cm. May suc
khong khi, may do pH (Hanna HI981030), thudc do va
can dién tt do chinh xac 0,001 g.

2.2. Phuong phap nghién ciu
2.2.1. Cdc buidc tién hanh va chi tiéu theo doi

Cécbudictién hanh: khoang 100 hat ctia méi dong/giong
dau nanh duogc gieo cho ndy mam trong cat va tuéi du
nu6c d€ dam bao 4m do. Sau 4 ngay, chon 7 cay con phat
trién dong déu, ré phat trién binh thuong va c6 chiéu dai
tuong duong nhau. Chuyén cay con da dugc chon vao
khay x6p c6 duc16 san. Sau d6, dit khay vao thing chita
san dung dich 50 mM CaCl, va duy tri trong vong 24 gi¢
déré ciy 6n dinh trong moi truidng thtty canh. Sau khi cy
dugc 6n dinh trong dung dich CaCl,, tién hanh do chiéu
dai ré cac cay con trudc khi dit cac khay thi nghiém vao
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thiing x6p chiia san dung dich AICI,. Trong giai doan nay,
dung dich thi nghiém (AICL,) dugc suc khi 4 lan/ngay,
mdi lan kéo dai 15 phit bang may bom khong khi tuong
tu nhu phuong phap da dugc mo ta trong cac nghién ctiu
trudc day (Xinxin Wang et al., 2019; Yang Li et al., 2021).
Dung dich thi nghiém dugc thay méi 2 ngay mot 1an dé
dam béo sy 6n dinh ctia néng do AICL.

2.2.2. Bo tri thi nghiém

Thinghiém 1 (TN1): Danh gia so khdi cac yéu t6 ctia
thi nghiém bao gom giéng, ndng d6 AICL va thoi diém
theo déi. Thi nghiém dugc b6 tri kiéu 16 soc/16 ngang
(Strip-Plot Design) v6i 2 lan ldp, 10 cay con cho moi
nghiém thic. Thi nghiém géom yéu t6 giong (VS18-13-
90, VS18-13-10, VINASQOY 02-NS, VG1811, VG1634 va
VG1057) dugc b6 tri theo 16 doc, nong do AlCI, lan lugt
140,25, 50, 75 va 100 uM dugc b6 tri theo 10 ngang. Theo
doi sy tang trudng ctia ré sau 3, 5 va 7 ngay xu ly phen.

Thi nghiém 2 (TN2): Xéc dinh nong do AICI, t6i
uu. Trén co s& ctia TN1, cd thé xac dinh 2 mtic nong do
AICL, dnh hiéng manh dén sy phét trién ctia ré la 75 va
100 uM. Tt d6, thi nghiém 2 dugc thuc hién ldp lai 3 1an
riéng biét (L1, L2, L3), mdi thi nghiém b tri theo kiéu 16
s0c/16 ngang (Strip - Plot Design) vé6i 3 lan ldp lai trong
mdi thi nghiém, 21 ciy cho mo6i nghiém thtic; trong d6
yéu t6 gidng dugc bo sung thanh 11 giong (VG0707,
VG1057,VG1567,VG1634, VG1799, VG1808, VG1811,
VG1814, VINASOY 02-NS, VS18-13-10, VS18-13-90),
11 giong ddu nanh danh gia & nong do 0, 75, va 100 pM
AlCI, v6i thoi gian theo doi 6 ngay thu 7.

Thi nghiém 3 (TN3): Xdc dinh thoi diém t6i uu dé
danh gia cac chi tiéu. Trén co s6 ctia TN1, xac dinh thoi
diém danh gid thich hgp vao 5 va 7 ngay sau xt ly phen.
TN3 dugc thuc hién thanh 2 thi nghiém nho (5 ngay va
7 ngay) song song cung thoi diém. Mo6i thi nghiém dugc
b6 tri theo khoi ddy dt ngau nhién (RCBD) véi 3 1an lap,
21 cay con cho mdi nghiém thiic; trong d6 gdm 11 dong/giong
dau nanh (da thuc hién 6 TN2) danh gia 6 ndong do 0 va
75 uM AICL,

Thi nghiém 4 (TN4): dugc tién hanh qua hai buéc:

Budic 1 (khao sat sang loc): 211 dong/gidng dau nanh
dugc danh gia trong hé thong thily canh & hai nong do xu
ly (0va 75 uM AlCls), 7 céy con/giong, khong lap lai. Sau 7
ngay xti Iy, cac chi tiéu hinh thai ré dugc ghi nhan. Do thiét
ké khong c6 1ap, dii liéu & budc nay chi mang tinh chét
sang loc, khong sti dung cho phén tich suy luén thong ké.

Budc 2 (thi nghiém xdc nhén): Trén co s& két qua
sang loc, 5 dong/giong dau nanh tiém nang (VG0855,
VG1207, VG1116, VG0840, VG1135) cling véi 3 giong
déi chiing (VG1634, VG1567 va VINASOY 02-NS)
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dugc chon d€ bé tri thi nghiém xac nhan. Thi nghiém
dugc thiét ké theo khoi ddy dt ngau nhién (RCBD) véi 3
1an 1dp, mo6i nghiém thiic gom 21 cay con.

2.2.3. Chi tiéu theo doi

Chiéu dai ré (CDR, cm): chiéu dai ré chinh ctia moi
cély con, do tui ¢6 ré dén chdp ré bing thudc kep (d6 chia
0,1 cm). S6 céy do CDR cho mo6i nghiém thtic: TN1:
(Strip-plot, 2 1an ldp) 10 cay/ nghiém thiic; TN2: (3 thi
nghiém L1, L2, L3. Moi thi nghiém b tri theo kiéu Strip-
plot v6i 3 lan 1dp) 21 cay/nghiém thiic; TN3: (RCBD, 3
1an 13p; 2 thoi diém 5 va 7 ngay) 21 cay/nghiém thiic;
TN4: Khao sat 211 giong (khong ldp lai) 7 cay/giong
(mdi néng d6 0 va 75 pM). Thi nghiém x4c nhén 8 gidng
(RCBD, 3 1an ldp) 21 cay/nghiém thtic.

Ty 1é gia tang ré (TLR, %) la ty 1¢ gia ting chiéu dai
ré clia nghiém thuic xt ly phen so v6i nghiém thiic déi
chiing 6 cac thoi diém danh gia nhat dinh (Bianchi Hall,
1998), dugc ap dung trén tit ca thi nghiém dua vao s6
liéu CDR tuong ting.

Ty 1é gia ting ré dugc tinh theo cong thiic:

[CDR + AL’*]—[CDR + Al;'] <10
[CDR — AI** ]—[CDR — A’ ]

Trong do: CDR + AL": Chiéu dai ré ctia nghiém thiic
xit Iy phén & thoi diém dénh gid n; CDR+ AL,": Chiéu
dai ré ciia nghiém thiic xit ly phén 6 thoi diém danh gid 0;
CDR — Al,": Chiéu dai 1é ciia nghié¢m thiic doi chiing & thoi
diém danh gid n; CDR — AL,": Chiéu dai 1é ciia nghiém
thiic doi chiing & thoi diém ddnh gid 0.

Khéi lugng ré tuoi (KLR, g/céy) la khoi lugng phéan ré
(cat tl 6 ré dén chop). Can tling ciy ngay sau khi thdm
kho bé mat, dugc ap dung trong TN2, TN3 va TN4 (thi
nghiém xac nhan), s6 cdy theo déi tuong tu nhu CDR.

H¢ s6 tuong quan Pearson (r) gitia cac lan lap trong
TN3 dugc tinh theo cong thiic:

D S et (T )
DT SN) DA oo

Trong dé: X va 'y la trung binh mdu ctia X va Y; nla
s0 cap XY: gom 33 cap tuong ving véi 11 giong, 3 ldn lap (cdp
XY ky kiéu cho cdp L1-L2, L1-L3, L2-L3 trong thi nghiém)).
2.2.3. Phan tich thong ké

Céc chi tiéu dinh lugng ctia ré dugc diing cho phan tich
thong ké so khoi va phan tich phuong sai (ANOVA) ap
dung phin mém STATISTIX 10 d€ so sanh va danh gia két
qua. Céc d6 thi dugc vé bang Microsoft Excel va SPSS 27.
2.3. Thoi gian va dia di€m nghién ctiu

Thai gian thuic hién tii thang 8/2023 dén thang 5/2024
trong nha kinh ctia Trung tam VSAC tai xa Thién Tin,

TLR (%) =
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tinh Quang Ngai. Diéu kién nhiét dé dao dong tli 27 dén
34°C, thoi gian chiéu sang 10 - 12 gid.
IIL. KET QUA VA THAO LUAN
3.1. DPanh gia so khdi cac yéu t6 thi nghiém

Bang 1 trinh bay két qua thi nghiém trong ba thoi diém
danh gid (3, 5 va 7 ngay sau xt ly), tic dong ctia ndng do
AlC], 1én ty1¢ gia tang ré (TLR) chi bét déu phan nhom c6
y nghia tti ngay thii 5 tré di. O 3 ngay, du gid tri trung binh
gitia cdc nong do AICI, chénh léch l6n nhung chua c6
khac biét thong ké, dén 5 ngay, mtic 0 va 25 uM giti nhém
“@, trong khi 50, 75 va 100 M Ian lugt thudc cac nhém “b,
¢, d’; xu thé nay cang r6 & 7 ngay khi xuét hién phan nhém
day du theo nong do. Pang chu y; 6 nong do 50 pM, su
khac biét vé chiéu dai ré (CDR) so véi d6i chiing khong 16
rét nhu 6 ndng do 75 va 100 uM (Hinh 1). Nghién ctiu ctia
Xinxin Wang va cong su (2019) ciing thé hién TLR gidm
phu thudc vao ndng do6 va thoi gian danh gid.

68 czos Z 1L *J
tHss o6 v ez iillos s afv e @

T

iy
b€ 25l

T
68L9¢g

gy

|

Hinh 1. Chiéu dai ré (CDR, cm) ¢ cac nong d¢ khac nhau
do & 7 ngay sau khi xti ly phen

Vé bién dong theo dong/giong, & 3 ngay, VG1634
dat TLR cao nhdt va VS18-13-90 thap nhat. Sau 5 ngay,
VG1634 van vugt trdi (nhom a), cac giéng con lai nam
chung nhém “b” Dén 7 ngay, su phén tang r6 hon:
VG1634 va VG1057 cing nhém cao nhat, trong khi
VS18-13-90 thdp nhét, cac giong con lai & muic trung
gian. Téng hop hai yéu t6 cho thay: Nong d¢ 25 pM nhin
chung TLR khong khac biét & 3 dén 5 ngay nhung cd
khdc biét & 7 ngay; cac muic 50, 75 va 100 uM gay giam
TLR c6 y nghia tli 5 ngay va rat rd & 7 ngay.

Thoi diém 5 dén 7 ngay sau xti ly cho d nhay phéan
biét gitia cac nong do cao nhat, dac biét tai 75 va 100 uM.
Do d6, khuyén nghi ap dung t6 hgp diéu kién nay trong
cac thi nghiém tiép theo d€ xac dinh nong d¢ va thoi gian
theo doi t6i uu. Két qua thi nghiém phu hgp véi bao cao
trudc day ctia Foy va cong su (1995), cac giong chong

chiu ¢6 xu hudng duy tri chiéu dai ré tuong déi so véi
dai chiing khi xti ly AICI3 khoang 74 pM (6 mdc 4 ngay).
Bang 1. Anh hudng ctia ndng do AI** va thdi gian d4nh
gid dén ty 1¢ gia ting ré clia cac giong dau nanh

Cong thuc TLR (%) sau thei gian xt 1y phén

thi nghiém 3ngay | 5ngay | 7ngay
Trung binh néng dé (uM)
0 100,0° 100,0° 100,0°
25 98,6* 97,3 85,7°
50 98,1° 84,5° 72,2¢
75 98,1* 75,1¢ 62,04
100 30,5* 21,3¢ 18,4¢
CV (%) 7,30 3,18 4,44
LSDy s 7,04 2,72 3,40
Trung binh dong/gidng
VG1634 92,0° 83,5* 71,3*
VG1057 89,1 75,1° 70,5
VG811 86,9%¢ 74,8° 69,7
VINASQOY 02-NS 82,7% 74,1° 68,2
VS18-13-10 80,8 73,5° 63,3
VS18-13-90 79,1¢ 72,9° 62,9¢
CV (%) 9,10 4,91 8,68
LSDy s 8,94 4,27 12,98

Ghi chii: Céc chit cdi khdc nhau trong cting cot cho thdy
sy khdc biét c6 y nghia thong ké & muic 95%.
3.2. Xac dinh nong do AICI, t6i uu

Phén ting ctia 11 dong/giong d6i véi AICL, vahé s6 tiong
quan gitia 3 1an thi nghiém dugc trinh bay tai bang 2 va hinh
2.3 75 uM AICL,, chi tiéu TLR (%) gitia céc giéng 6n dinh
vé xu hudng va phan nhém 16 trong ca ba lan (Hinh 2A),
v6i hé s tuong quan gitia cac lan dat 0,64 dén 0,80. Ngugc
lai, 6 néng do 100 WM AICL, TLR(%) bién dong gitia cclan
va phan nhém kém r6 rang (Hinh 2B), tiong quan giam
con 0,46 dén 0,60. Lan thi nghiém L3 thiéu sing do mua
kéo dai lam TLR (%) tang cao so v6i L1 va L2, du thit hang
phén nhom van gitt xu huéng tuong dong. Chi tiéu KLR
(g) cho két qua tuong t TLR (%): nong d6 75 uM thé hién
tinh nhat quan va phan nhom t6t hon so v6i 100 uM (Hinh
2C, 2D). Quan sat hinh théi ré cho thay ¢ 100 M xay ra tic
ché phat trién (chiéu dai ré giam, hinh théi bat thudng), lam
giam d chinh xac ctia phép dinh lugng cac dac diém ré.

Thi nghiém trén cho thay nong d6 75 uM AICI, cho
két qua 6n dinh gitia cac lan, d¢ tuong quan cao va kha
nang phan tach gitia cac dong/giong tot, do do dugc
xem la nong do t6i uu cho danh gia kha nang chiu phén
nhom trong nghién ctiu nay.
Bang 2. Hé s6 tuong quan Pearson ty 1¢ gia tang ré (TLR, %)

gitia ba lan thi nghiém ¢ cdc nong d6 75 va 100 uM AICIL,

Hé s6 tuong quan giiia cac 1an thi nghiém ¢ 75 uM
L1 12 L3
L1 - 0,64 0,80"
L2 - - 0,78"
Hé s6 tuong quan giiia cac 1an thi nghiém ¢ 100 uM
L1 - 0,48 0,46
L2 - - 0,60

Ghi chui: ** Khdc biét c6 y nghia thong ké & miic 99%.
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Hinh 2. Phan ting ctia 11 dong/giong dau nanh déi véi 2 miic ndng do 75 va 100 uM AICL, & 3 lan thi nghiém riéng biét
Ghi chii: (A, B) TLR (%) lan lugt 6 nong do 75 va 100 uM. (C, D) KLR (g) lan lugt 6 nong do 75 va 100 uM.

3.3. Xéc dinh thoi gian danh gia t6i vu

O thoi diém 5 ngay (Bang 3), phan nhém theo TLR
(%) chua thuc su tach bach & nhém chong chiu cao
(VG1634, VG1799, VS18-13-10, VS18-13-90), thé hién
qua cac nhom khong khac biét c6 y nghia. KLR (g) cé
phan nhom nhung do dong thuén thi hang véi TLR
(%) chi & mtic trung binh, cho thdy hai chi tiéu chua xép
hang that dong bo tai thoi diém nay.
Bang 3. Anh hudng clia néng d6 75 uM AI** dén TLR va

KLR 6 thoi diém 5 ngay sau xti ly

dong thi hang gitta TLR (%) va KLR (g) cao hon so véi
két qud & 5 ngay. Két qua nay khang dinh 7 ngay la thoi
diém phti hgp d€ phan nhom dong/giong chdng chiu phen
nhom, phtt hgp véi cac khuyén nghi gan day vé thoi gian
t61 uu cho danh gia dic diém ré dudi su tic dong ctia AP
(Yang Li et al, 2021). Chu ky dénh gia ngén gidp ting s6
vong sang loc trong nam, tti d6 néng tan sudt chon loc va
déy nhanh viéc tao ra cc giong ddu nanh thich nghi véi dat
phen, dac biét hiiu ich cho diéu kién canh tac tai DPBSCL.

Bang 4. Anh hudng ctia ndng d6 75 uM A" dén TLR va

Ghi chii: Cdc chi cdi khdc nhau trong ciing cot cho thdy
su khdc biét c6 y nghia thong ké 6 miic 95%.

Két qua trong bang 4 cho thdy, danh gia tai thoi diém
7 ngay sau xt ly ¢ muic 75 M AP* cho khé ning phén
nhoém rd rang gitia chong chiu tot (VG1634, VG1799) va
chong chiu kha (VS18-13-10, VS18-13-90), thé hién qua
LSD (0,05) tuong d6i nho hon, khac biét thong ké gitia cac
dong/giong thé hién r6 rang va c6 y nghia hon, su tuong
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STT Gidng TLR (%) KIR (g) KLR 6 thoi diém 7 ngay sau xti ly
1 VG634 79,1* 0,72° STT Gidng TLR (%) KLR (g)

2 | VS18-13-10 77,0 0,74° 1 | VG634 67,5* 0,65*
3 | VG1799 76,7% 0,84* 2 | VG1799 61,2 0,58°
4 | VS18-13-90 76,5 0,71° 3 | VS18-13-10 54,7% 0,55°
5 | VG0707 71,0 0,64 4 | VS18-13-90 53,2 0,49«
6 | VGI8Il 65,2 0,64% 5 | VG0707 52,0 0,46%
7 | VINASQOY 02-NS 61,7¢ 0,70° 6 | VGI8I1 48,6 0,484
8 | VG1057 50,9° 0,56 7 | VG1057 46,6% 0,54
9 |VGI8l4 50,8¢ 0,52% 8 | VINASQOY 02-NS 45,9 0,45%
10 | VG1808 49,2¢ 0,60 9 | VGI1808 38,4 0,41¢
11 | VG1567 23,0¢ 0,50¢ 10 | VG1814 339" 0,34f
CV (%) 7,39 8,87 11 | VG1567 17,68 0,34

LSD s 7,79 0,10 CV (%) 8,33 6,94

LSDy s 6,73 0,06

Ghi chii: Céc chi cdi khdc nhau trong cung cot cho thdy
sy khdc biét c6 y nghia thong ké & muic 95%.
3.4. Danh gia tap doan ngudn gen dau nanh

Két qua khao sat tdp doan 211 dong/giong (budc 1)
cho théy phén bé ty 1¢ gia ting ré (TLR, %) c6 dang don
dinh, phén b6 gan chuén va hoi léch phai. Phan 16n cac
dong/giéng tap trung quanh gia tri trung binh, thé hién béi



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam, loai hinh in va dién tir- s6 01 (171)/2026

su phéan bo doi xting tuong doi va dai bién thién rong (20 -
95%), cho phép tién hanh xép hangkha néng chiu phén gitia
cac dong/giong. Cac gia tri nam ¢ ria phan bo (cuic thap hodc
cuic cao) chu yéu xudt hién & hai bén dudi ctia phé; trong
dé VG1567 thudc nhom thap, VINASOY 02-NS thudc
nhom trung binh, con VG1634 thudc nhém cao (Hinh 3),
déyla co'sd quan trong d€ Iuia chon cac dong/giong dai dién
cho nhém chéng chiu va nhém man cam. Trén két qua do,
ndm dong/gidng c6 biéu hién tiém ning chdng chiu phén
vugt troi (VG0855, VG1207, VG1116, VG0840, VG1135)
cung véi ba dong/giong doi chiing (VG1634, VG1567,
VINASOY 02-NS) da dugc lya chon d€ bo tri thi nghiém
xac nhén (budc 2). Thiét ké nay vita dam bao kiém chiing lai
do tin cdy ctia phuiong phép thily canh, vita cho phép danh
gia tinh 6n dinh va téi ldp ctia phan ting chiu phen gitia cac
dong/giong trong diéu kién thi nghiém c6 kiém soat.

A ~—Normal

- Mean = 48
Std. Dev. = 145
N=211

40 VINASQY 02-NS

= VG1634

60

TLR

Tan suit

VG1567
20|

20 40 80 100 %

Hinh 3. Ty 1¢ gia ting ré (TLR, %) dugc danh gia trong
tdp doan 211 dong/giong ddu nanh 6 nong do 75uM
AlCI, sau 7 ngay xti ly phen

Két qua thi nghiém & bang 5 cho thdy, trong nhém
chong chiu tot, cac dong VG0840 va VG1135 dat gia
tri TLR cao nhat (88,8% va 87,7%), vugt trdi so véi doi
chiing cao VG1634 (67,8%). Hai dong nay dong thoi cé
KLR16n (0,56 gva 0,54 g), chiing t6 kha nang duy tri sinh
trudng ré tot trong diéu kién phén. Dong VG1207 ciing
thé hién kha nang chiu phén kha (TLR 72,2%, KLR 0,52
g), tuong duong va c6 xu hudng cao hon so véi déi chiing
VG1634, cho théy tinh 6n dinh ctia phan ting chiu phén.
Nguoc lai, cac dong VG0855 va VG1116 chi dat miic TLR
trung binh (65,3% va 64,3%), tuong duong doi chiing cao
VG1634, nhung KLR thdp hon dang ké (0,35 g va 0,41 g).
Diéu nay cho thiy kha nang duy tri chiéu dai ré van cé
nhung sinh khoi ré bi han ché dudi diéu kién xti Iy phen.

Trong nhom déi chiing, VG1634 duy tri dugc kha
nang chju phen cao va 6n dinh, dong vai tro doi chiing
duong tinh. VINASOY 02-NS ¢6 TLR 45,9% va KLR 0,39
g, th€ hién mtic phan ting trung gian, phtt hgp lam chuén
so sanh. Gidng VG1567 c6 TLR thap nhat (29,3%) va
KLR thép (0,35 g), phan anh muic man cam 1o rét, khing

dinh vai tro d6i chiing &m trong hé thong danh gia.

Nhu vay, bd déi chiing dugc Iua chon (VG1634 -
chdng chiu t6t, VINASOY 02-NS - chdng chiu trung
binh, VG1567 - man cam) da thé hién r6 vai tro chuin
héa va tang cuong do tin cdy cho két qua thi nghiém.
Trong s6 cac dong khao sat, VG0840, VG1135 va
VG1207 dugc xac dinh [a vat liéu trién vong cho nghién
ctiu va chon tao giong dau nanh chju phen.

Bang 5. So sanh TLR va KLR ctia 8 giéng dau nanh tiém nang

khi xti ly phen
STT Gidng TLR (%) | KLR(g)

1 VG0840 88,8° 0,56
2 | VG1135 87,7* 0,54
3 | VGI1207 72,20 0,52
4 | VG1634 (D/c) 67,8° 0,47"
5 | VG0855 65,3" 0,354
6 |VGIl116 64,3° 0,41
7 | VINASOY 02-NS (B/c) 45,9¢ 0,39¢
8 | VGI1567 (B/c) 29,3¢ 0,354

CV (%) 9,71 9,91

LSD, s 11,08 0,08

Ghi chii: Céc chit cdi khdc nhau trong ciing cot cho thdy
sy khdc biét c6 y nghia thong ké & muic 95%.
IV. KET LUAN VA PE NGHI
Két qua nghién ctiu xac dinh mdc thoi gian 7 ngay
sau xt ly & nong do 75 uM Al** 1a khung danh gia t6i
uu trong phuong phép thiiy canh, thé hién & kha nang
phén biét nhom dong/giong chéng chiu 16 hon va mtic
do tuong dong TLR (%) va KLR(g) cao hon so v6i méc
5 ngay. Trén co s6 diéu kién da chuén hod, sang loc tap
doan két hop bo tri thi nghiém c6 ldp lai da xac nhan
dugc nhom chdng chiu phen t6t va 6n dinh (VG0840,
VGI1135, VG1207, VG1634). Cac dong/giong nay la
nguodn vat liéu gia tri cho cac nghién ctiu di truyén hoc va
6 thé ap dung vao cac chuong trinh chon gidng sap toi.
Két qua nghién ctiu nay cho phép thiét 1ap phuong phap
danh gia tin cdy cho sang loc quy mo 16n, giap rut ngan
chu ky danh gid va néng cao hiéu qua chon giong dau
nanh thich nghi véi dat phen tai PBSCL. Khuyén nghi
md rong thi nghiém dong rudng trén dat phen ty nhién
dékiém chiing 6n dinh kiéu gen va moi truong thuc té.
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Development of a hydroponic method for evaluating aluminum (Al*") toxicity tolerance
in soybean Glycine max (L.) Merr.

Nguyen Cong Minh, Le Thi Hong Trinh, Nguyen Thi Thai, Le Minh Tuan, Le Hoang Duy
Abstract

Aluminum (AI*") toxicity in acid sulfate soils inhibits root development, limiting water and nutrient uptake in soybean
[Glycine max (L.) Merr.], ultimately leads to significant yield reductions. Conventional breeding for aluminum-tolerant
soybean varieties faces challenges due to difficulties in controlling field conditions and variable soil acidity levels. This study
aims to develop a rapid and accurate method for evaluating aluminum toxicity tolerance in soybean using a hydroponic
system, thereby improving selection efficiency and shortening breeding cycles. The research was conducted in two phases:
(i) a preliminary study to assess root traits and determine the appropriate aluminum chloride (AICI,) concentration and
exposure duration for the hydroponic assay; (ii) validation of the method’s accuracy and reproducibility by applying it to a
genetically diverse soybean panel. Results indicated that when treated with 75 uM AICI, for 7 days, soybean lines exhibited
distinct phenotypic responses to aluminum toxicity, enabling clear genotypic differentiation. Moreover, four genotypes
(VG0840, VG1135, VG1207, and VG1634) that exhibited high tolerance to aluminum stress were identified and proposed
as promising genetic resources for future genetic analysis and breeding programs targeting acid soil tolerance.

Keywords: Acidic soil, soybean, hydroponics, aluminum tolerance
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