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Abstract: The relevance between inhibition rates of rice seed germination and mature embryo callus growth by NaCl at different
concentrations was studied by using four japonica rice cultivars (Nipponbare, Xiushui 11, Wuyunjing 7 and Zhonghua 11) as
materials. Results showed that there was a significant positive correlation between the inhibition rates of rice seed germination
and mature embryo callus growth under salt stress (on NB medium containting NaCl). The NaCl concentration at which the
inhibition rate of rice seed germination reached about 50 % was concordant with the concentration at which the inhibition rate of
mature embryo callus growth reached about 80%. These could be used as important references to determine the effective con-
centrations of NaCl for screening of transformed cells in rice transformation with salt-tolerant gene. The effective NaCl concen-
trations were 200 mmol/L for Nipponbare, Wuyunjing 7 and Zhonghua 11 and 250 mmol/L for Xiushui 11. Transgenic rice
plants were successfully obtained with the NaCl concentration as screening standard in the transformation of Nipponbare and
Xiushui 11 with salt-tolerant gene BADH. The transformation frequency of Nipponbare and Xiushui 11 were 38. 9% and
32.0%, respectively. The method that the suitable concentration of NaCl for screening in rice transformation was determined
by testing the inhibition rate of rice seed germination. it is free of resistance marker genes and easy to operate with short exper-
imental duration.
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Fig. 1. The schematic gene construct of BADH.
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LB, T-DNA left bonder; Ubi, Ubiquitin promoter; Q, TMVR
translation enhancer; BADH, Betaine aldehyde dehydrogenase gene
coding region; NOS, Nopaline synthase terminator; RB, T-DNA

right bonder.
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Table 1. The inhibitive effect of NaCl at different concentrations on rice seed germination. %

an Fl 5 46 R

NaCl #¢ &F# NaCl concentration/(mmol « L= 1)

Rice cultivar and character 0 100 150 200 250

H A< 1§ Nipponbare

& 2 # Seed germination rate 85.0%1.5 55.0+1.3 50.9+1.1 38.3£0.7 29.2+0.9

B EEMH 2 Seed germination inhibition rate — 35.3+0.4 40.5+0.3 54, 94+0.1 65.6+0.5
75 /K 11 Xiushui 11

K% Seed germination rate 80.740.8 61.540.7 50.0%1.6 43.7+1.1 33.740.8

B H Seed germination inhibition rate — 23.740.2 38.0+1.4 45.84+0.9 58.240.6
K iB 7 5 Wuyunjing 7

K % % Seed germination rate 75.0+1.2 66.7+1.3 47.0+1.7 40.040.9 36.241.2

RN F Seed germination inhibition rate — 11.1+£0.8 37.3%1.4 46.740.6 51.840.8
Fi4E 11 Zhonghua 11

K 2% Seed germination rate 48.34+1.7 45.14+1.7 35.4+1.9 20.0£2.2 15.2+1.9

K F Seed germination inhibition rate — 6.6+0.2 27.4+1.6 58.643.2 68.541.8
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Table 2. The inhibitive effect of NaCl at different concentrations on callus growth.

2525 B8 3 W (2011 £ 5 AD

YR NaCl #¢ J# NaCl concentration/(mmol « L=1)
Rice cultivar and character 100 150 200 250

H Z% I Nipponbare
W0 G R Callus initial weight/g 0.150 + 0.057 0.222 £+ 0.176 0.262 + 0.121 0.175 £ 0.088 0.162 + 0.115
15 d Jg A fji & Callus weight 15 d after treatment/g 1.118 £ 0.124 0.930 £ 0.060 0.984 £ 0.012 0.398 £ 0.028 0.366 & 0.018
Ji BN % Mass increasing rate/ % 643.71 £ 2.22 319.28 4 2.51 276.15 &+ 1.23 127.45 &£ 0.46 125.52 4+ 1.04
A KAl % Growth inhibition rate/ % - 50. 4 57.1 80. 2 80.5

F7K 11 Xiushui 11
R 5H A B AP Callus initial weight/g 0.171 £ 0.015 0.205 & 0.007 1.006 % 0.010 0.274 £ 0.012 0.198 =+ 0.006
15 d J5 i it Callus weight 15 d after treatment/g 0.710 £ 0.022 0.534 + 0,093 2.358 &£ 0.031 0.462 4+ 0.139 0.296 + 0.028
JEE W% Mass increasing rate/ % 314.89 £+ 0.21 161.22 £ 0.05 134.45 &+ 0.01 68.33 + 0.03 49.44 + 0.01
H Kl % Growth inhibition rate/ % — 48.8 57.3 78.3 84.3

HiZ M 7 %5 Wuyunjing 7
W) i e R AL Callus initial weight/g 0.202 + 0.031 0.193 + 0.022 0.390 #+ 0.039 0.291 4+ 0.029 0.436 4+ 0.024
15 d J5 A ffi et Callus weight 15 d after treatment/g 0.809 4 0.103 0.682 4 0.187 0.859 4 0.137 0.427 4+ 0.198 0.639 + 0.150
JE R # Mass increasing rate /% 301.34 £+ 0.44 254.03 £ 0.30 117.83 &+ 0.12 47.01 + 0.08 46.71 + 0.05
A KA 2% Growth inhibition rate/ % - 15.7 60.9 84.4 84.5

H14¢ 11 Zhonghua 11
W0 G 4% Fh A Callus initial weight/g 0.220 + 0.067 0.241 + 0.062 0.396 + 0.033 0.277 + 0.066 0.263 + 0.072
15 d Jg fr 5 it Callus weight 15 d after treatment/g 0.781 =+ 0.034 0.811 + 0.012 1.092 £ 0.171 0.394 + 0.138 0.373 + 0.151
Ji A% Mass increasing rate /% 254.19 £ 0.72 236.14 £ 0.55 175.39 4+ 0.15 42.45 £ 0.10 41.94 £ 0.21
K % Growth inhibition rate/ % — 7.1 31.0 83.3 83.5
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Fig. 2. The screening effect of NaCl on BADH transformed
Nipponbare (left) and Xiushui 11(right) calli.
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Fig. 3. PCR amplification of the BADH gene in transgenic rice plants.

M — DNA 43F fAR#E DL2000; P — BADH FUbL P IR CK — AR 5% JE KA R [T P 0 B85 1~8 — H AR IS G FE A AR s 9~16 —FF5K 11
LR R .

M. DNA molecular ladder marker DL2000; P, Plasmid BADH (positive control) ; CK. Non-transgenic plants(negative control) ; Lanes 1

to 8. Transgenic plants of Nipponbare; Lanes 9 to 16, Transgenic plants of Xiushui 11.

%3 BADH E[E R M NaCl fiig ik 3t HARBMFE K 11 HERULRE
Table 3. The transformation frequencies of Nipponbare and Xiushui 11 with BADH gene by NaCl screening method.

- SR i 1 A A PCR FH 1 A8 b 5 PCR M2 LIRS
) " ) Number of Number of plantlets Number of PCR PCR positive Transforamtion
Rice cultivar
co-culture calli regenerated positive plants rate/ % frequency/ %
H Z 1% Nipponbare 90 38 35 92.1 38.9
77K 11 Xiushui 11 94 32 30 94. 8 32.0
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