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Effects of Salt Stress on Resistance Physiology of Four Rice Germplasms
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Abstract: In order to select salt-tolerance germplasms of rice (Oryza sativa) germplasms, the physiological
indexes related salt tolerance were studied under salt stress. The results showed that the salt tolerance germplasms,
such as Pokkali, FI478 and JX99, had low conductivity, small cell membrane permeability, and high chlorophyll
content in leaf, showing weak salt damage. The malondialdehyde content, the degree of cell membrane lipid
peroxidation increased under salt stress. The malondialdehyde accumulated in salt-tolerant germplasm less than
that in sensitive germplasm, but the malondialdehyde content in three salt-tolerant germplasms also increased
under high salt stress, which destroyed the integrity of cell membrane. The critical saturation deficit in sensitive
germplasm R29 greatly enhanced, while the relative water content in salt-tolerant germplasms slightly decreased.
So, the order of salt tolerance was JX99>Pokkali>FL478>1R29 by fuzzy membership function method.
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R SERENE, BN ARBE R R o i A AR
P3G 5% . SR IE XA 015 2 B IE e AT
TRFMATINS, BEE R R T HE A Nat,
CIRFEERI N, 7K 70 3 LLZE NAE DA A 1 38 i ) 1),
AR R R TEIE R, MR A
WKy, YEFRFIER AR XMKFEL RIS pa T
(A B A AR YRR U, TR 7R Al A R 30
(IO P A B N (RO T A 3 A R A
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1 MR

1.1 Ak

4 7K F(Oryza sativa) i IR29.FL478.JX99,
Pokkali ¥4 ARl R R 2B flt, Hrb IR29
NIRRT, FLA78. Pokkali il JX99 JAyifif £h Ff
oo RS KRS LB T AR R,
BRI G KREEKT R, pH 6.47, ARG &=
32.86 g kgt, =W, SEHRUKEMESR SRS BN
0.46. 22.41 F10.85 g kg™, AU 9 R A0 AR
A& BN 65.00. 117.21 fi1 177.45 mg kg .

1.2 AW

RIS TE 2016 - 3-6 HifAT. 4 H 7 HIkHHK
BI5 3 i 1 OB B AR B R0 A (1142 30 cm,
7= 35cm), W3 15kg T+, WHE 6 NIESIHE
BEFZ, FH 404l NaCl 437 BCH] 0+ 0.1%- 0.2%- 0.3%-.

0.4%F!1 0.5%iAT(NaCl 5 -3 & 5 43%), MR+
1525 843 311°5(0.027 40.003)%.  (0.107 +0.003)%.
(0.162+0.026)%. (0.251+0.022)%. (0.3600.017)%
H1(0.42740.024)%, AHBf 35 HL 52551 (566 +
82.478). (2 4833249.438). (3 798+171.18). (4 883+
351.61). (7 474+49.987)F1(9 2834603.10) xS cm L,
75 6 ¥k, BENLIX ARG WETT, 3IREKR, 372 7.
HRR B EPISREN, REF2em KE. Fpi
SOKRBIVAERARG, BRIAMIES, FHEH s
B (B AT Az8371 T) Wi+ 35 5 Hh &,
DLARAIERE AN AR K B - 4 25 Bh AR R AR R

T 2016 45 F 8 HOKFELHE L), RHHL
3 BRI RE AR, S IR A & U 5 ke v
SRR EE(Chl, mg g b, A (MDA, umol gh)&
& B (Pro, pg g )& AR I 40 M I
(LCMP i1 RCMP, S cm™); S Zhou 5B 751k
N3 et R 85 1) R 6T 25 7K B (LRWC F1 SRWC, %)
H- 85 4 7K 43 i S A (LCSD Al SCSD, %), FF
LK REAR R RS2 . FEALEE 3 IREH .

1.3 KAEiw kPP

K PR S Ja R 505 OV KR i 36 4V R AT PR
iy, CLSARER ISR R LT M A it £k i 45 AP
BRI HEFF o

1.4 ARG

1 IBM SPSS Statistics 19 & b %4 4b F 2 e 5t
BT 7 225387 A1 Duncan 3% 58 V041 (P <0.05),
FH Microsoft Office Excel 2007 £/,

2 SRR B

2.1 thE T EEARBRN T E5

MR HE, DA BN R A, SRR E
NEE B BEAT WA BENLIX it Jr 2ot R
1 AfRL, 4 AR FEAT 6 A Eh KR 18X 2R K 5
B ERRFER, EXTHRE SR AR EHEA
EEE MRS E. WERSE. g
EVERIRAR A PR BAR AR, HI RN
FHUER

22 HMA T EEABEBERNESE
EHMHET, 4 NMKEMERTSESE. B
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Table 1 Variance analysis
EEERT SFITA I w7 ; b
Variance resource Sum of square Degree of freedom  Mean square
chl i fiiE) Between varieties (A) 8.374 3 2.791 32.649 0.000
¥ EH] Between salt concentrations (B) 14.375 5 2875  33.627 0.000
A>xB 0.963 15 0.064 0.751 0.722
%7 Error 4.104 48 0.085
St Total 711.329 72
MDA A 10.671 3.557 45.194 0.000
B 19.667 3.933 49.977 0.000
A>xB 8.382 15 0.559 7.100 0.000
w7 Error 3.778 48 0.079
St Total 2 295.167 72
Pro A 1080.199 3 360.066 186.139 0.000
B 1709.362 341.872 176.734 0.000
A>xB 77.155 15 5.144 2.659 0.005
w7 Error 92.851 48 1.934
St Total 33 286.896 72
LCMP A 256 466.333 85488.778 76.137 0.000
B 673 131.667 134 626.333  119.899 0.000
A>xB 193 902.000 15 12 926.800 11.513 0.000
w7 Error 53 896.000 48 1122.833
St Total 3221 638.000 72
RCMP A 13707.708 4569.236  51.956 0.000
B 175 938.236 35187.647  400.112 0.000
AxB 12 955.708 15 863.714 9.821 0.000
7% Error 4221.333 48 87.944
St Total 3628 987.000 72
TSR WEREE. THHIRMMBOE T IR29 7 0.2% NaCl i mfiA 2Ifg 4h, HAx 3 4Nl
%ﬁﬂ@ﬂ) J5 F I R 5 B TE 0.3% NaCl it Inf i S
AAKFEMIR O & BBV T BB (ERIIRAE SR A R, IX99 Al Pokkali (R RR & &
N, HIFE RN, AR E RS R %ﬂzﬁﬂdﬁ%mm REREES. KR
AR St IR29 MNP R A R LA AR I SRR T IEURRIG A, T34 PEBRAN JX99. Pokkali

SWE. 7E0.5% NaCl iy, 4 NP4
SRR T, DA EFE Pokkali IR
/N, 1K 28.32%, 1XF B ER A BHAS T SR ER BB R
T 6 12 50 5 P A - 26 T R T AR R 57

IR29 Al FLA78 ff) 75 — I & & Bl &5 e 7K 7 T
TGN, IX99 A1 Pokkali U7 0.2% NaCl g ik
FIEAE, BEGPREMC. F—EHRRET, W BRI
TE 4 ANFPR A EAE 22 5%, IR29 Al FLATS [A) 31 & 2
75, Pokkali 5 HA 3 MIRA REER. XK
B ER B (Rt T AR R, HL SR AN R AR
JRN IR EAE, it &0 Pokkali 1A
TR REED.

4 A FRFEFP 5T 0 Bl 208 1 2 b 26 0 18 7K ST v
BTG RS RLHEF(E 2), B IR — ik He
T, 4 NPT R EfA R R E ER . R

D EVAL
ZH ZURH XS L T 26 S Bl 1 A B PR R L . 4
Ammﬁﬁ%ﬁﬁﬁﬁzﬂ%ﬂ%Lmﬁﬂmkﬁ
Hahno HAER—EMmba s, 4 ASFp)5 al e AR AR
TS RITEE 22 T I A 3 B3R ) AR AR
MIBA . 7F 0.3%~0.5%ZL il ia T, 4 AN /KFEHh i ]
(R AR B Ee I W 2 R, DL IR29 IR G
UK, Pokkali B4 /N HARXT B S 2 4E R 7R R AIK
o X R ER R EAIR T g M R 1,
ERTEANE ) 4 ASFRBT, W R 0 248 R 1 AN [
A T oI (1) A BTSSP IR, T £ 5T Pokkali
N

Pokkali 5 4% 34N /K FE Aot (] AR AR X H 52 2
BRRERR. Emhba T, Pokkali FIHRARXTH
SRR/, R 3P IGIRECR . XK
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Table 2 Main physiological indexes of four rice germplasms

fnfl Variety NaCl /% Chl(mgg™?) MDA (umol g1) Pro (ug g% LCMP (uS cm™) RCMP (1S cm™?)
IR29 0 3.19+0.21a 4.52+0.26d 6.17+0.22e 121.67+12.01d 144.67 +8.74e
0.1 2.86+0.12b 5.19+0.17c 12.63+0.49d 148.67 5.13d 171.00%7.02d
0.2 2.56+0.13c 5.87+0.19b 21.20+1.25a 164.01+9.85cd 211.67 +11.02c
0.3 2.3540.19cd 6.1840.33ab 19.43+0.76b 280.02 +4.04c 221.33%7.77c
0.4 2.21+0.15de 6.36+0.23a 18.34+0.62b 360.33+8.02b 247.0249.54b
0.5 2.00+0.16e 6.61+0.33a 15.90+0.71c 442.33%7.23a 289.33+2.52a
FL478 0 3.58+0.31a 4.63+0.15¢c 8.44+0.56e 98.33#4.51c 130.67 +12.66d
0.1 3.52+0.34ab 5.16+0.39¢ 15.57+0.43d 120.33+2.08¢c 165.67 +6.03c
0.2 3.36+0.31ab 5.9140.27b 20.75+0.60b 150.02+3.61c 175.33+13.20c
0.3 3.02+0.20bc 6.08+0.55b 23.37+0.67a 219.01+4.03b 206.67 +6.51b
0.4 2.69+0.32cd 6.39+0.20ab 21.40+0.60b 240.3345.03b 224.01+13.75b
0.5 2.3840.26d 6.92+0.40a 17.60+0.51c 321.02+7.03a 294.01+8.19a
JX99 0 4.11+0.32a 4.38+0.20c 14.28 +1.23d 79.3348.74d 139.67 +4.51f
0.1 4.04+0.38a 4.83+0.20bc 23.89+2.17c 111.67+9.61d 175.67 +11.02e
0.2 3.67+0.22ab 5.68+0.24a 25.09+1.70bc 123.3322.94d 222.33+4.16d
0.3 3.3540.23hc 5.36+0.35ab 29.64+1.24a 173.02+19.31c 264.67+5.13c
0.4 2.9840.50cd 4.76 +0.25bc 27.09+0.88b 212.67+21.78b 295.67 +6.11b
0.5 2.4140.31d 4.57+0.59¢ 25.8240.71bc 266.67+9.87a 329.02+19.29a
Pokkali 0 3.62+0.28a 4.84+0.13e 14.40+2.68d 50.01 +2.65d 178.02+7.01e
0.1 3.70+0.40a 5.67+0.03d 21.88+1.27c 63.67 +3.06¢cd 188.00+9.54de
0.2 3.4440.3% 6.49+0.02a 25.17 £3.84bc 78.33+3.06bcd 199.33+8.50d
0.3 3.26+0.19 6.13+0.06b 30.32+1.38a 92.02+3.01bc 233.33%7.02c
0.4 3.06+0.38ab 5.91+0.06¢c 28.19+1.84ab 121.33+2.52b 250.67 +4.51b
0.5 2.5940.32b 5.8140.17cd 26.03+0.72b 153.67+5.51a 274.67+12.67a

[ — s Kbl J5 AN [F) 7 R R 22 5 8.5 (P < 0.05)

Data followed different letters within variety indicate significant difference at 0.05 level.

AR TR A BE M, i R AN R 4 A
MR, AR 4H B R E M AR, DA R v
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IKERAK, st aRm A5 Pokkali HFr BIAH XS
KR E - IR29 5 AR 3 ANl o (1) B AR X 75 K &
BWEEEER, H IR29 (- EA X &K BB,
FLA478. JX99 FI1 Pokkali [H]#) 708 % % 57, XKW
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LA T IR29 AT FLATS [8] I Fy 7K 43I S
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Fig. 1 Relative water content in leaves and sheath of four rice germplasms under salt stress
_ MK Leaf Ocontrol  Wo.1% [[Ro2% [Bos3w BH04% [@0.5%
a a
[ d . b _E_ p ab 2
f e £ C = f— |
L d d ab
¥ Sheath .
. b a
: C = a . !
e E q & d fr® : ab,
2 = e ¢ = =
IR29 FL478 I1X99 Pokkali

P 2 i KRR R KK o I S A T

Fif Jt Germplasm

Fig. 2 Critical saturation deficient in leaves and sheathes of four rice germplasms under salt stress
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Fig. 3 Growth of rice under salt stress
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Table 3 Comprehensive evaluation index of membership function value and salt tolerance of four rice germplasm under salt stress

SRREEBIE

it Chl MDA Pro LCMP  RCMP LRWC SRWC LCSD SCSD Mean value of il
Germplasms . Rank
membership
IR29 0.000 0.066 0.000 0.000 0.616 0.000 1.000 1.000 1.000 0.409 4
FL478 0.628 0.000 0.257 0.489 1.000 0.034 0.080 1.019 0.270 0.420 3
JX99 1.000 1.000 0.996 0.485 0.000 0.778 0.120 0.524 0.587 0.610 1
Pokkali 0.835 0.046 1.000 1.000 0.447 1.000 0.000 0.000 0.000 0.481 2
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