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Effects of Salt Stress on the Growth, Physiological and Biochemical
I ndices Characteristics and Yield Composition of Tropical Rice
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Abstract: The problem of soil salinization in my country is becoming more and more serious. Rice is the preferred food
crop for the improvement of salinized land, but salt stress is one of the main abiotic stresses that influence the growth and
yield of rice. In order to fully understand the effect of salt stress on the rice, 31 varieties (lines) of tropical rice with differ-
ent salt tolerance were used as experimental materials, and experiments were carried out by hydroponics in seedling stage
incubator and potted soil cultivation method in the whole growth period, to study the effects of 0 NaCl (CK), 0.3% NaCl
and 0.6% NaCl on the growth, physiological and biochemical characteristics, and yield composition of tropical rice. The
result showed that: (1) The seedlings and roots growth of tropical rice were inhibited under salt stress. The seedling height
and root number were significantly decreased with the increase of NaCl concentration, the root length in 0.3% NaCl and
0.6% NacCl treatments was significantly lower than CK treatments; and the fresh weight of seedling in 0.6% NaCl treat-
ments was significantly lower than CK and 0.3% NaCl treatments. (2) Chlorophyll accumulation of tropical rice leaves
were decreased under salt stress. The contents of chlorophyll a, chlorophyll b and Car in the treatments with 0.3% NaCl
and 0.6% NaCl concentrations were significantly lower than CK treatments. The accumulation of proline (Pro),
malondialdehyde (MDA) and Na” were increased. The content of Pro and MDA and Na' in the treatments with 0.6% NaCl
concentration were significantly higher than treatments with CK and 0.3% NaCl concentration. The accumulation of K
were decreased. The K content in the 0.3% NaCl and 0.6% NaCl concentration treatments was significantly lower than the
CK concentration treatments. (3) Under salt stress, the tiller number, panicle number, panicle length, panicle grain number,
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thousand-kernel weight and yield of per plant were significantly decreased with the increase of NaCl concentration.
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Tab. 1 Experimental materials and resources
45 No. AP (&) Variety (line) K E Resource %5 No. A (F& ) Variety (line) Sk IE Resource

1 ST003 [l bRk FE 52 7 17 ST004 [l bRk FE 52 7
2 2015S/ST003 EE 5 18 ST005 [ bR K A 5 BT
3 W20/ST003 EEX/3W 19 ST007 [ bR K A 5 BT
4 W25S/ST003 EES 20 ST009 [ bR K ARG W5 BT
5 Y58S/ST003 EES/ 21 STO10 [ bR K ARG W5 BT
6 it 4155S/ST003 EESE I 22 STO11 [ bR 7K ARG HIF 5T BT
7 ST006 [ bR 7K ARG HIF 5T BT 23 STO12 [ bR 7K ARG HIF 5T BT
8 Y7 634A/ST006 EE= 24 STO13 [l bRk FE 52 7
9 C185S/ST006 EE= 25 STO14 [l bRk FE 52 7
10 ST008 [ bR /K Ag 52 BT 26 STO15 [ bR K A 5 BT
11 7 634A/ST008 EE 5 27 ST016 [ bR K A 5 BT
12 815S/ST008 EES 28 STO17 [ bR /K ARG 5 BT
13 ST022 [ bR /K ARG W5 BT 29 STO18 [ bR /K ARG W5 BT
14 33S/ST022 e 30 STO019 [ bR 7K ARG HIF 5T BT
15 EhHl 156 I 31 ST020 [ bR 7K ARG HIF 5T BT
16 ST002 [l bRk FE 52 7
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Tab. 2 Seed germination and seedling growth indexes of tropical rice under NaCl stress of different concentrations

Qb B RHHR Hi 5 & LSS BT
Treatment Germination rate/% Seeding height/cm Root number Root length/cm  Seedling fresh weight/g
CK 93.98+5.70° 11.6£1.29* 12+1.85° 6.0+1.30" 1.92+0.55*
0.3% NaCl 92.26+5.70° 10.240.94° 10+1.25° 4.3+1.23° 2.13+£0.46°
0.6% NaCl 91.01+6.10° 7.6+0.99° 9+1.55¢ 4.6+1.34° 1.8120.54°

T FFEERE A R /NG 5378 Ab R 22 5 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

22 AREKRE NaCl fBxtmkEEEEL
R

221 M#EAFRBH G REAESETHH R AR
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1 0.6% NaCl ZbHF4E2 a, 4K b FI25H
o NREEYEEIRT CK 43, {5 0.3% NaCl
F10.6% NaCl ZbF[A] 283 a, FHEEER b FIZE

N Na & HEZRHALEE; 03% NaCl Fl 0.6%
NaCl ZbFH A K& & B KT CK LB, 12 0.3%
NaCl #1 0.6% NaCl Zb B[R] = 5 A B3 (£ 4),

£ 3 AEIRE NaCl BB THE kB4
HhHHE&ES=E
Tab. 3 Chlorophyll content in leaves of tropical rice seed-
lings under NaCl stress of different concentrations

HE N RETEEFARE (FK3), 4b 34 4% a HEZbL KW NE
227 XT%}L %ﬁ 7K7fé’ i%‘ﬂiig iﬂc #%"]'i ézj %/; w ?/%L Treatment Chla/(mg'g™")  Chlb/(mg-g™) Car/(mg-g™")
HE KRR AR A 19 B2 A A B 4 CO T amRiE T
LW R R NaCl &b B [a] (4 7T P o B 22 52 0.3% NaCl 0.96+0.27" 0.26+0.10° 0.22+0.08°

0.6% NaCl 0.86+0.27° 0.22+0.08" 0.20+0.06°

A ; 0.6% NaCl ZbF ) Pro %5 . MDA &&=
J Na™ & &4 825 F CK 1 0.3% NaCl 4b# {2
CK F1 0.3% NaCl ZbBE[E] 1Y) Pro & & . MDA & &

T« R AV EEE 5 A W) /NG SRR Ab L] 2 7 i 25 P<0.05 ),
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

R4 AREIRE NaCl BB THE KB EEEBAE LR

Tab. 4 Main physiological and biochemical indexes of tropical rice under NaCl stress of different concentrations

Qb G =N N tr tro
. ., Na'/% K*/%
Treatment Soluble sugar/% Pro/(ng-g) MDA/(umol-g ™)
CK 1.42+0.80° 205.28+20.05° 0.041+0.01° 1.16£0.39° 1.1240.38*
0.3% NaCl 1.75+0.93° 253.27+24.34° 0.039+0.01° 1.38+0.33° 0.80+0.13°
0.6% NaCl 2.05+1.03" 598.21+68.05° 0.054+0.01° 2.39+0.54° 0.78+0.09"

T FFEERE A R /NG 53R Ab R 22 5 3% (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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A, B B TR EN AR EES.
M K FE I S %K F, 0.6% NaCl b4
SR R T CK A1 0.3% NaCl 43, {H CK Fl
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HHF KRG B SR P R Bl NaCl e B 386 i iy i
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Tab. 5 Yield components of tropical rice under NaCl stress of different concentrations

L IrBERL TR PR Y TR RS ThLH CER i

Treatment Tiller Panicle Panicle Panicle Seed setting Kernel Yield of per
number number length/cm grain rate/% weight/g plant/g

CK 9+1.82° 7+1.80° 24.79+1.75% 155+34.73% 70.35+8.91° 23.05+3.89" 17.83+£3.91°
0.3% NaCl 5+1.50° 5£1.71° 22.30+1.65° 110+18.35 65.12+13.38°  19.18+3.71° 7.88+2.76°
0.6% NaCl 2+0.89° 3+1.61° 18.47+2.10° 48+18.66° 22.10+£13.27° 14.99+3.51°¢ 1.12+0.92°

T FFEER G A RN 5 B3R R AL PR 22 53 B 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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