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Abstract

with different concentrations (0,50,100,200 mmol/L) on germination and seedling growth of four rice genotypes,including conventional rice

(College of Coastal Agricultural Sciences , Guangdong Ocean University , Zhanjiang,
To explore the salt tolerance of different rice genotypes,a laboratory experiment was carried out to study the effects of NaCl stress

Haidao ,weakly photosensitive type three-line hybrid rice Bo Il you 15, thermo-sensitive type three-line hybrid rice Guang 8 you 2168 and ther-
mo-sensitive type two-line hybrid rice Shenliangyou 58 xiangyouzhan. The results showed that NaCl stress could inhibit the germination of rice
seeds,reduce germination energy and germination percentage ,shorten root length,decrease root number. Fresh and dry weight of root or shoot
were significantly reduced by high concentration of salt solution (250 mmol/L). However, fresh and dry weight of root or shoot didn’ t show ob-
vious decrease under lower salt concentration (50,100 mmol/L) ,and inversely they were increased in some varieties. Moreover, salt tolerance
of four rice genotype varieties was evaluated by the relative salt damage rate. Finally , Haidao 86, Bo Il you 15, Shenliangyou 58 xiangyouzhan

and Guang 8 you 2168 had extremely strong, strong, strong and medium salt tolerance ,respectively.
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RHH(%)=10 d NERZFFFE 1R 5P 5B £x 100%
AHXS R ZFH8 (%) = HEAL BT Y A 25 56/ % B4 1) & 2
#x100%
HIXTER RIS B AT 71
AR ER A (%) = (R B 25 38— R B 25 48 / %o B
ZEFX100%
LA 200 mmol/ L {155 15 WAL 3 Bl & 2F AR bR,
HEATERE VAN T ER GO R o3 DL 1
F 1 WEREIFEH

Table 1 Grade evaluation of salt tolerance

1.4 H\|EIT5HH KB RAZEMILX 45 %11,
SKF Excel 2016 i1 SPSS 22. 0 # 4 #EA7 By Ab B 5 /04, SR
JH LSD $EE A 7 R i 2 5 Hk

2 #R55H

2.1 [E NaCliRERERT 4 MERBKBRHFHLZHNY
M 2 AN, Bl NaCloi B2 i3 i, 4 ik R RS KRG
TR AR 2B W D, HLY 3 AT X R (4K,
0 mmol/L NaCl) , XTI A5 86 FIEB L 58 Fith i i & 25
O FE 50 F1 100 mmol/L NaCl 5 iRAN B FI%H B3 %5 5
Y18 5T 200 mmol/L AR FHAY & 2, 4 Foh L PR U 7K Ag i
TFRIMINS & 2E 5 B % NaCl Kb B B A4 3856 hinini vk 20, FLAR %
b BB A NaCl b FRVR B A 38 I T 385 0 5 7 200 mmol/L ¢
JETR ARG 86 MAHXT & 2F 3k 87. 61% , & T Hofth 3 4~ F,
M) 8 41 268 AT & 2F 3 A 52.05% , LA 200 mmol/L ¥
FEACFRhRUE X AR £ H R S R 1 TSRO 1

G5 HiRfE % it
Grade Relative salt damage rate//% Salt tolerance T 86 MM EL LIS Z “ R om” ”[@ I 15 FRPAL 58 &
! o o0 e BT ERMEA T 38 T 8 £ 2168 BUTHERHESE 4 A g F
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Table 2 Effects of different NaCl concentrations on seed germination characteristics of four genotype rice
4 a P B K5 3%
Variety name Concentration Germination Germination ‘Rel'atlve germ- Relative salt
mmol/L energy//% percentage//% ination rate//% damage rate//%
T F¢ 86 Haidao 86 0 84.44 b 88.78 be 100 0
50 81.11 ¢ 82.22d 92.62 7.38
100 77.78 d 78.89 ef 88. 86 11.14
200 62.22 ¢ 77.78 fg 87.61 12.39
1# 1 4 15 Bo II you 15 0 72.22 ¢ 77.78 fg 100 0
50 65.56 f 71.11 h 91.43 7.51
100 57.78 h 65.56 1 84.29 13.77
200 52.22 14 57.78 j 74.29 22.53
I~ 8 4t 2168 Guang 8 you 2168 0 1. 11 e 81.11 de 100 0
50 67.78 { 75.56 g 93.15 6.26
100 57.78 h 68.89 h 84.93 13.77
200 27.78 j 42.22 k 52.05 43.81
R 58 F 5 0 88.89 a 98.89 a 100 0
Shenliangyou 58 xiangyouzhan 50 84.44 b 91.11 b 92.13 8.76
100 82.22 be 87.78 ¢ 88.76 12.52
200 72.22 ¢ 78. 89 ef 79.78 22.53

T R T T, PR RNG 7 B R e 0.05 KT St 57 (n=3)

Note; Data in the table were mean value. Different lowercases in the same column indicated significant differences at 0. 05 level (n=3)
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il AT e NaCl JPr 38 T AR 505 IR 20 531 0 — 14. 4% ~ - 51. 3%,
-9.6%~~45. 1% ~16.2%~~58.7% ~27. 5% ~~47. 3%
2.3 [ NaCliRERMEXT 4 F 5 F B K78 4) By AR & B AN
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Table 3 Effects of different NaCl concentrations on root length and

root number of four genotype rice seedlings

W IS WA
b4 B Concen- Root Root
Variety name tration length

mmol/L cm number
375 86 0 11.79£0.17 e 10.1+0.2 a
Haidao 86 50 9.55+0.28 g 8.6+0.1b

100 8.09+0.20 h 7.7+0.3 ¢

200 2.26£0.111 4.9+0.2 ¢
I 15 0 19.72+0.21 a 5.8+0.1d
Bo Il you 15 50 12.28+0. 1d e 5.3+0.2 de

100 9.57+0.19 g 3.950. 1 g

200 5.26+0.16j 3.2£0.2 h
I8 1 2168 0 15.7£0.17 b 5.6+0.3d
Guang 8 you 2168 50 12.93+0.09 ¢ 4.7+0. 1 ef

100 7.12+0.10 i 4.3+0.2 fg

200 3.30+0.25 k 2.3+0.2 i
TRWEAL 58 i 0 12.69+0. 21 cd 8.1+0.3 be
Shenliangyou 50 11.80+0. 14 e 5.9+0.2 d
58 xiangyouzhan 100 10. 58+0. 20 f 4.7+0.2 ef

200 2.88+0. 10 k 4.3+0.4 fg

T R PP EbRHEDR , RIS RNE FREFRIRTE 0. 05 /K

Note:Data in the table were mean+SE. Different lowercases in the same
column indicated significant differences at 0. 05 level

NaCl ¥ FEAR BT, HEEE TR Lo B A3 iIB4 T 2. 6%F117. 7%,
{H7E 100 F1 200 mmol/L ¥ BEANEE T, AR fif o {3 51K X R Ak
P, N[ NaCl ¥ iE A 86 1)) i AR 1 H 2 25 AR T X 1R
AbBR, Hivem TRE T 81.5% 18 T4 15,7 8 4 2168 FIEP
58 F¥il 5 7E 50 mmol/L NaCl ¥ & AT, AR & Eb X R
AYPRAINT 7. 1% 9. 4% F 4. 8% , 5 5%} B8 2% S A 4 3 5 1
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Table 4 Effects of different NaCl concentrations on root fresh weight
and dry weight of four genotype rice seedlings

W L ff e M
T4 B Concen- Root fresh Root dry
Variety name tration weight weight
mmol/L mg/ Bk mg/Hf
5F 86 0 40.13+0.46 ¢ 7.75£0.25 a
Haidao 86 50 35.67+0.47 f 5.16x0. 14 cd
100 25.79+0.34 i 4.58+0.21 e
200 2.56x0.12 n 1.4320. 15 jj
1104 15 0 39.65+0.25 cd 5.22+0.23 cd
Bo II you 15 50 33.96+0.34 g 5.59+0.16 ¢
100 32.53+0.61 h 4.84+0.16 de
200 17.05+0.28 k 2.47+0.09 g
I8 1 2168 0 35.96+0.17 f 3.62+0.14 f
Guang 8 you 2168 50 36.89+0.36 e 3.96+0.09 {
100 23.87+0.07 j 2.12+0. 08 gh
200 9.24+0.17 m 1.12+£0. 12 j
BB 58 A i 0 44.20+0.22 b 6.20+0.14 b
Shenliangyou 50 52.02+0.12 a 6.50+0.23 b
58 xiangyouzhan 100 38.79+0.29 d 4.81+0. 11 de
200 10. 85+0. 16 1 1.76+0. 19 hi
TE R A P BE bR DR, [F) 51 A ) /NS SRR R AE 0. 05 7K

25
Note;Data in the table were mean+SE. Different lowercases in the same
column indicated significant differences at 0. 05 level
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I 8 4k 2168 fy i fif H 4 KT X AR 18. 8% 5 #F 100 mmol/L
NaCl {BEANEET , A 86 IR PR 58 Bl o iy 1 £ o 1o 2%
e X RRAR B, 43 BIBE TN T 22. 0% A1 8. 1%, 1 19 11 )¢ 15 A
T84k 2168 1) v fif 8 5 %) IR 25 B AN 2 4F 200 mmol/L
NaCl ¥ AN 1Y 4 A /KRG 4B M L e 2 2 (B 28I %)
WEAL TR B AR T 57. 8%, XF Tk Regdb b ¥R4h i + &, 78
50,100 mmol/L NaCl ¥ FE AL R (7RG 86 A1) 8 11 2168
T E S X IR AL 322 FOR 2 1 200 mmol/L NaCl ¥ i ik
BRI 2 A SR KRR AT 2 0 R T X BR X R 43 1 I
T 54. 3% F1 50. 8% 18 11 {1 15 FIVE W 58 7 il 5 78
200 mmol/L NaCl ¥ B AL T i 35K % B, 43591 b X B
KT 30. 4% 28. 7% , i 7E HoAth NaCl ¥ FEAR PR 2 A it
KFEE TE(RE) & TX M,

%5 7FE NaCURER 4 MEEB KRS &t F e EMFENHM
Table 5 Effects of different NaCl concentrations on shoot fresh weight

and dry weight of four genotype rice seedlings

Wi D TR
A4 R Concen- Shoot fresh Shoot dry
Variety name tration weight weight
mmol/L mg/ #k mg/ff
5% 86 Haidao 86 0 16.92+0.40 e 5.54+0.28 ab
50 20.09+0. 16 d 5.88+0.13 a
100 20.64+0.35 d 5.92+0.18 a
200 8.40+0.25 h 2.53+0.21 g
HEIL 15 0 19.93+0. 18 d 4.11+0.13 e
Bo I you 15 50 22.38+0.39 ¢ 4.75+0.21c d
100 20.78+0.48 d 4.47+0.21 de
200 13.83+0.35 f 2.86+0.24 fg
) 8 1 2168 0 24.76+0.27 b 3.19+0.05 f
Guang 8 you 2168 50 20.11+0.31 d 2.76x0.08 fg
100 24.47+0.35 b 3.20+0. 15 f
200 10. 46+0.23 g 1.57£0.06 h
TR 58 ARl 0 23.10£0.45 ¢ 4.28+0. 15 de
Shenliangyou 50 27.95+0.42 a 5.28+0.18 b
58 xiangyouzhan 100 24.97+0.07 b 5.13+0. 17 be

200 16.02+0.48 e 3.05+0.22 fg
R P I E bR dERR , R FURRING SRR R 7E 0. 05 7K
Note; Data in the table were mean+SE. Different lowercases in the same
column indicated significant differences at 0. 05 level

2.5 A[E NaCliRERMBEX 4 FIEERB KB EK S
ma & 1 AT R 86 T LT A 15 R 58 F il i 4
Btk Bt NaCl ¥ J32 19 38 Jin e 1 i i RIS, R 8 1 2168
(T Bt NaCl i B i T R 18 X040 15 BRI 58
i b7 43 HIE 50,100 mmol/L AR A R 2 F A E 1
& T X HR AR 5 2 A SRR A B S A 200 mmol/ L ¢ AbF
RT3 5 G RS T 36. 4% F1 45. 0%,

2.6 7[E NaCl iR EERMEST 4 hE FBKTE L R E L 1Y
BN IR 2 A, S R A B AR E, ASTR] NaCl ¥ B2 itttk
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Fig.1 Effects of different NaCl concentrations on shoot height

of four genotype rice seedlings
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Note ; Different lowercases indicated significant differences at 0. 05 level
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Fig.2 Effects of different NaCl concentrations on root shoot ra-

tio of four genotype rice seedlings
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REFAAFIEAR Z A 5 A B B R OO B TR K S
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B, MU S R 2R RE G REOR IS B B Ak, HAb g 1
WA ARV 55 A7 B AR AR A R A e 22 1) 18 2 I 25 A
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Table 6 Pearson’s correlation coefficient of seed germination characteristics and seedling traits

R AL

e
FH =y

MR FE

WEE  feE grm Ao KPR e MIWIORR

;JﬁeE Root Shoot Root RootAfresh RonF dry ShontA fresh Shoqt i;}j}: (ri;rﬁ:ln_ Root §h00t ;i‘_l;;zz
length height number weight weight weight  dry weight energy  percentage ratio tion rate

it Shoot height 0.507 "

H3%L Root number 0. 406 0.810" "

HRETE Root fresh weight 0.835"" 0.718"* 0.530"

T Root dry weight 0.693°" 0.816"* 0.748" " 0.881""

i E Shoot fresh weight 0.641°" 0.573* 0.265 0.819**  0.572*

T T8 Shoot dry weight 0.404 0.933"  0.744"" 0.656" " 0.818"" 0.551"

K25 Germination energy 0.49%  0.743"* 0.785"" 0.681"" 0.735"" 0.573" 0.750""

K ¥ Germination percentage 0.459 0.615" 0.732"" 0.632"" 0.658"" 0.536" 0.614" 0.969" *

HRELL Root shoot ratio 0.800°" 0.702"* 0.609" 0.91°" 0.900°" 0.541" 0.608"  0.563" 0.481

XS &% 2% Relative germination rate 0.737"" 0.639"" 0.707"" 0.692" " 0.698" " 0.561" 0.569" 0.839" " 0.840" " 0.607"

AXTEEER Relative salt damage rate -0.764" * -0.635" " -0.701" " -0.704** -0.700" " -0.552* -0.552" -0.793"* -0.791"“-0.638" " -0.994" "

e+ FORAE 0. 05 AKP 25 35« FoRAE 0. 01 AR 22 5040 b 3%

Note: * indicated significant differences at 0.05 level; # »* indicated extremely significant differences 0.01 level
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T E REE BT EEER, 4£ 50 #1100 mmol/L ¥ JE
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T SRR BT
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