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Abstract: To develop a salt-tolerant soybean cultivar ( Glycine max L), a Na*/H" antiporter gene AINHX1 from Aeluropus
littoralis was successfully expressed in soybean cultivar TF-29. Further, to obtain homogeneous transgenic lines with expres-
sion of AINHX1 gene and to identify the salt-tolerant ability of the transgenic soybean plants, PCR amplification and RT-PCR
detection, plant growth performance, K*/Na™ ratio, MDA and H,0, and the change of antioxidant enzyme activity of trans-
genic soybean plants were analyzed under hydroponic condition. The results showed that AINHX1 gene had been integrated into
the soybean genome and expressed in transgenic lines. Under 150 mmol-L ™" NaCl salt stress, transgenic lines showed a signif-
icant increase in rate of survival, its shoot dry weight and root dry weight reached significant level (P <0.05 or P <0.01)
compared with wild type plants. The different phenotypes of transgenic soybean and wild type plants were also observed, the
transgenics displayed robust performance whereas growth by WT plants was significantly reduced under stress conditions. Al-
so, a higher ratio of K to Na™ in the leaves and roots of the transgenic plants was retaining, accompanied with the decline of
malondialdehyde (MDA) and hydrogen peroxide (H,0,) and the higher activities of antioxidant enzymes including superoxide
dismutase (SOD) and peroxidase (POD) under salt stress. These findings proved that over-expression of exogenous AINHX1
in soybean have enhanced salt tolerance, and they have significant implications for increasing crop yields on high-salinity
soils.
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M. DNA Marker DI2000; WT. Wild-type plant; P: pUCI19-NHX plasmid; 1-21; Transgenic plants.
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Fig. 1 PCR detection of T,transgenic line
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WT. Wild type plant; 14, Transgenic soybean plants.
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Table 1 Stress tolerance assessment for AINHX1 transgenic soybean progeny after salt stress

SEIPA R (49% ) 4R BN T 21. 19% F1 16. 3% , T
S24 W 5 0 A 0 25 SRR 3t 20 d B 4
SR 25 T L MG A

SA [ A IR Lt (R 1) o [ X i 20 d

H

ENBUL IR/ ¢ AEFR 10 d A HRAL L3 20 d A HRAL KRR 10 d BRI AR AREE 20 d B pHG 2
ffni No. of seedlings No. of seedlings No. of seedlings Rate of survival Rate of survival
before salt stress after 10 d stress after 20 d stress after 10 d stress/% after 20 d stress/ %
WT 100 49 6 49.0 6.0
4 151 106 75 70.2 49.7
S10 121 79 36 65.3 29.8
S24 90 40 23 44.4 25.6

ST T RN, SRR A O RS R
B3 #hipB20 d EEHEREK(A) SREERXE
& (B) BiKE,
Fig. 3 The growth performance of wild type plants (A)

and transgenic plants (B) for 20-day salt treatment
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Table 2 Effect of salt stress on dry weight in transgenic and wild type soybean plant

¥ZE Hb E 3BT 5/ Shoot dry weight /g MR T H/Root dry weight/g

Lines 0 mmol - L.~ 150 mmol -1 ~! 0 mmol - L.~ 150 mmol -1 ~!
wT 0.79 £0.10 0.53 +0.09 0.42 0. 02 0.25 0. 02
S4 0.82 %0.17 0.72+0.11°* 0.45 +0.02 0.35+0.01""
S10 0.76 =0. 08 0.730.10* * 0.43 +0.05 0.34 £0.02*
S24 0.81 £0.11 0.72 +0.01* 0.40 £ 0.07 0.30+ 0.06*

B AP = PRER 0 =3 ("5%KFEREE,

1% KB ).

Data are presented as means +S. D. (n=3). (", P<0.05," ", P<0.01).
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0
0 mmol

“L'NaCl 150 mmol + L-'NaCl Ommol - L"'NaCl 150 mmol + L' NaCl

T F Leaves

M Z Roots

Bi o FIME « brifE2E 0 =3 (77 1% ACF2R B3, " 5% K2R R, ) .

Data are the mean + SD of three independent measurements ( * * P <0.01, * P <0. 05. The same

below).
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Fig.4 The K*/Na” in leaves or roots of soybean (T, generation) under salt stress
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Fig. 5 The content of H,O, and MDA in leaves of transgenic soybean (T, generation) under salt stress
i: : [CIWT 227154 2222 S105S8S24 &
vl "
5 ol ~ _Inry
# 6l .1 T . KE m m
- T -
r _
i h .
. 7 .\ ARZ \§ G\
0 mmol *+ L'NaCl 150mmol L'NaCl Ommol * L! NaCl 150 mmol * L' NaCl
POD SOD
B o6 #hMME TH AINHX] EE 542 XS POD 1 SOD F ML
Fig. 6 The activity of POD and SOD in leaves of transgenic soybean (T, generation) under salt stress
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