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ABSTRACT

In order to develop the salt tolerant line for
coping with climate change, 200 mM NaCl
solution was used to screen the salt-tolerant line(s)
developed from mutants of rice cultivar ‘Taikeng 2
(TK2)’ which were induced by sodium azide (NaN3).
The salt tolerant mutant line, CNY1031130, was
selected. To further evaluate the salt tolerance
characters of CNY1031130, seedlings of three-leaf,
five-leaf, seven-leaf, and maximum tillering stages
were treated with 200 mM NaCl and EC10 dS m-! salt
water,  respectively.  Results  showed  that
CNY1031130 exhibited higher tolerance to salinity
than both salt sensitive line ‘SM332" and control
cultivar “TK2’, implying that the salt tolerant
characteristic of CNY1031130 existed. By applying
NaCl solutions at the concentrations of 150, 200,
250 and 300 mM to five-leaf stage seedlings of
CNY1031130, it maintained a better salt tolerance
than others. When planting ‘CNY1031130,
‘SM332" and ‘TK2 in saline soil collected from
Jiangjun District of Tainan City, it showed that the
survival rate, seedling height, root dry weight,
and green leaves number of CNY1031130 were
better than others, suggesting that seedlings of
CNY1031130 can better grow in salty soil. In the
physiological study, both CNY1031130 and salt
tolerant variety ‘Pokkali” selected by International
Rice Research Institute had lower content of
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malondialdehyde (MDA) than others. Results
suggest that CNY 1031130 might suffer less oxidative
damage under salt stress.

Keywords: Rice, Mutant line, Salt tolerance.
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Fig. 1. The number of the salt tolerant and sensitive

mutants in the “TK2” Ms mutation pool after
treatment with 200 mM NaCl.
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Fig. 2. Comparison of the changes of salt tolerance score among salt tolerant line “CNY1031130’, salt sensitive

line ‘'SM332’, and control variety “TK2’ of rice under different leaf stages (A, B, and C) and recoveries (E,

F, and G), respectively. A and D, three-leaf stage; B and E, five-leaf stage; and C and F, seven-leaf stage.
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Table 1. Comparison of the expression of salt tolerance scores among salt tolerant line “CNY1031130’, salt

sensitive line ‘'SM332’, and control variety “TK2’ of rice in maximum tillering stage under artificial

irrigation on saline soil during the second crop season in 2014.

Days after saline irrigation EC (dS m1) x Salt tolerant liney

0 3.4 SM332, CNY1031130, TK2
11 3.7 SM332, CNY1031130, TK2
14 4.1 SM332, CNY1031130, TK2
22 4.6 CNY1031130, TK2

36 5.6 CNY1031130

42 6.6 -

46 6.6 -

x EC : Electrical conductivity.
¥y Means the score of salt tolerance is under 5.
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Fig. 3. Comparison of the changes of salt tolerance scores among salt tolerant line ‘CNY1031130’, salt sensitive

line “SM332’, and control variety “TK2’ of rice in maximum tillering stage under artificial irrigation on

saline soil during the second crop season in 2014. Photo was taken days after saline irrigation 29 (A) and

the salt tolerance score were recorded in days after saline irrigation 7, 11, 14, 18, 22, 29, 36, 42 and 46 (B),

respectively.
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dS m-1Hf) - CNY1031130 HyfitEESE K E 4 5
R - 1T FH P R Bt SR R HAY w332 EC
fH 6.6 dS m™ DU A3 5T

7Kk#5 CNY1031130 ~ “TK2' & SM332 A FR
BESREFIET Z2EH M2 HERT
4

A it R CN'Y1031130 ~ i o fE
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KA 7 B ELLE > CNY1031130 HIRE
Fy 3 LU T (Fig. 4B ¢ Fig. 4F) - $E =i o312
J& k250 mM NaCl i » CNY1031130 ~ “TK2’
B SM332 [ iR B R B AN » 155 SR
G EFFHEs BRI 8 K 3 il 5hE (R ) EE
Sy S PR AR 7 A - HE CN'Y1031130 f>
[m1E 5% 5 R Fy 7 ST » AEPREE AT 735 -
B H St a4 (Fig. 4C J Fig. 4G) - [E4)
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JEE 6 K o MEESERCRy 5 #EAR - 1 TK2'
S SM332 HIIFE 7 # LAT » —EHEE{E#% 5 K
CNY1031130 itz 7 $ L E - i TK2
Je SM332 Rl 9 # » MR RZ AL SR T
(Fig. 4D }z Fig. 4H) -
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Fig. 4. Comparison of the changes of salt tolerance scores among salt tolerant line “CNY1031130’, salt sensitive

line “'SM332’, and control variety ‘TK2’ of rice under different saline concentrations (A, B, C, and D) and
recoveries (E, F, G, and H), respectively. A and E are means 150 mM; B and F, 200 mM; C and G, 250 mM;

and D and H, 300 mM.
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PV TR BB O B RS OR - RS B
o3P EE AR - AR S E O A i 52 1 P B e
i - HLL CNY1031130 S5 73 Hfi 52 P i
A CR) R -

7k 5 CNY1031130 ~ “TK2' k& SM332 §&14
RELLIRT 2ERKIR

g 18 A2 T 8 s 5% B B JRR o R AE B B 43 1
BN N HOEEREE 2R K
2 U e T R e AL Y AL 1
(EC {E 5.4 dS m?) » DLH 2R AKES TR /K R B -
R /K AL 148 EC {Hf# fy 2.4 dSm - i
1% 2 PR 1 22 (b - 3 v 1 T 4 5
BN FER A R A - HilkE
EEREEI - DL CNY1031130 [tk 52 i
MG Tl EE 100% » BEZEE AU 5L 2

SM332 1y 22.9% LA ke H 37 8 8 AR TK2' 1Y
54.2% o FATRAERE ST W T & SIS B 2 REURK
H R MR SR B BN - AR R TS
AL - S R ES RSB
CNY1031130 fE4H i ~ RERE - Ykt
o MREFE - 4R BLAR N A R
=S U R SMI332 » {H B H A
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HZEE L HRAAEE 2 52 - Fig Bk LT OR Bk
TE A ZE G RS SRR CN'Y1031130
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Froxz » bl SM332 #1409 Fri# Rk
(Table 2) - 4] Fig. 5A iR » £ &b (R ) fEtH
i e = N B = A 7 NI N~ (O =R
CNY1031130 1%y ¥ vy 55 BH 6 e ' TK2 Ed
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Table 2. Comparison of seedling survival rate and line traits among salt tolerant line “CNY1031130’, salt

sensitive line ‘'SM332’, and control variety “TK2" of rice under saline soil conditions collected from

Jiangjun Dist., Tainan City.

. Survival ~ Seedling Root Seedling Root fresh  Seedling dry ~ Rootdry  Green leaves
Line or . . . . .
. rate height Length Fresh weight weight weight weight number
variety o
(%) (cm) (cm) (&) (&) (&) (&) (no.)

SM332 229c 17.284#543b  4.20£1.84b 0.12£0.06 b  0.07£0.02b  0.04£0.02b  0.02£0.01c  0.9£0.51c
TK2 542b 20.95#150b  5.09+0.90ab  0.26x0.09a  0.13+0.05a 0.06+0.01ab 0.03£0.01b  1.5+0.32b
CNY1031130 100a 27.99+113a  6.65+0.44 a 0.3340.03a  0.15+0.01a  0.07+0.01a  0.04#0.01a  2.7#0.18a

7 Means followed by the same letters are not significantly different at 5% level by LSD test.

10

' (B)
=0 SM332
-t TK2

Score of salt tolerance
N w B (6] » ~ oo ©

—a— CNY1031130

[¢)]

TK2 SM332 CNY1031130

Days after planting

Fig. 5. Comparison of the changes of salt tolerance scores among salt tolerant line “CNY1031130’, salt sensitive

line “'SM332’, and control variety “TK2’ of rice under saline soil conditions collected from Jiangjun Dist.,

Tainan City. Photo was taken 21 days after the start of planting (A) and the salt tolerance score were
recorded in days after planting 5, 6, 7, 8,11, 12, 13, 14, 15, 18, 19 and 20 (B), respectively.
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Fig. 6. Changes of 200 mM NaCl treatment on MDA (nmol g' FW) (A), proline (umol g FW) (B) and
chlorophyll (mg g FW) (C) contents in the seedling shoot of rice salt tolerant lines ‘CNY1031130" and
‘Pokkali’, salt sensitive line ‘SM332’, and control variety “TK2’. The data represent means * SD, and
locations marked with different letters (a to c) are significantly different (p < 0.05) by LSD test.
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