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Performance of Yield, Photosynthesis and Grain Quality of japonica Rice Cultivars Under
Salinity Stress in Micro-plots
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Abstract: [Objective] Rice growing is one of the widely utilized technologies for desalting, improving and exploiting
tidal flat in Jiangsu coastal beach. The objective is to reveal the effects of salinity stress on rice yield, photosynthetic
parameters, grain quality and starch viscosity, providing a reference and laying a theoretical basis for developing rice
production in Jiangsu coastal beach. [ Method] Four japonica rice varieties with better salt tolerance, Tongjing 981,
Yandao 12, Yandao 10 and Nanjing 5055 were used to investigate the yield and its components, photosynthetic
parameters, rice quality and starch viscosity under salinity stress (S;, 1.112 dS/m for EC,5) and no salinity stress (S,
0.207 dS/m, control).l Result JCompared with the control, rice yield decreased significantly under salinity stress, was only
40.5% of that of the control, panicle number per unit area had no significant difference, while grain number per panicle
and 1000-grain weight also decreased significantly. The photosynthetic rate and intercellular CO, concentration decreased
significantly, but stomatal induction and transpiration rate had no significant difference between S, and S;. The
processing quality of rice, together with amylose content decreased significantly, the appearance quality almost remained
unchanged, while protein content increased significantly. The peak viscosity, trough viscosity, final viscosity, breakdown
value, consistence value showed no significant changes, the setback value and pasting temperature increased significantly.
[ Conclusion ]Salinity stress had adverse effects on yield, photosynthetic parameters and grain quality of rice. During the
critical period of salt stress on yield and quality, such as booting stage and filling stage, measures should be taken to
alleviate salt stress.
Key words: salinity stress; rice variety; yield; photosynthetic parameters; grain quality; starch viscosity
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Table 1. Effects of salt stress on yield and its components of four japonica varieties.

Hhg B A PR LR DATIEAL AR ThiE
Salt stress Variety Grain yield/(kg m?) Effective panicle number per m? Grain number per panicle 1000-grain weight/g
So Vi 1.31640.153 a 275.1426.7b 165.448.6 a 28.940.6 a
V, 1.1274.135 a 343.3#15.1a 128.4410.6 b 25.140.2 b
V3 1.1884).314 a 340.3+12.0a 126.2412.8b 24.840.3 b
V4 0.93140.083 b 332.7#10.3 a 108.147.2b 25.840.1b
“F-#4 Average 1.140 322.8 132.0 26.2
S; Vi 0.52340.126 a 281.2#29¢c 76.0#9.1a 251#5a
V; 0.48140.099 a 327.7H40a 62.6+11.0a 22.7824b
V3 0.40140.068 a 319.744.6 ab 61.8#9.4a 20.3#0.2¢c
V4 0.44340.037 a 305.747.6 b 68.645.4 a 21.240.8 bc
V¥ Average 0.462 308.6 67.2 22.3
25 5K Source of variation
F 4 S 103.90™ 7.39 293.06™ 62.90™
F value \Y 501" 31.35™ 23.08" 33.69”
SxV 2.87 2.40 11617 2.64

AR REFROR SRl 8] 22 53 B35 (P<0.05); *, **4p oK 2 A B Bl B /K F(n=3, )i E%EiE). So— &b Oglkgs Si— & 3g/kg; Vi

—iE 981; V,—#hA¥ 12; Va—ih#% 10 5 V,— ik 5055, F .

Different lowercase letters indicate statistical significance(P<<0.05) among various cultivars. *,**denote significant difference at 0.01 probability
level(n=3,NMRM). S, No salinity stress, 0g/kg; Si, Salinity stress, 3g/kg; V1, Tongjing 981; V,, Yanjing 12; V3, Yandao 10; V4, Nanjing 5055. The same as

below.
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Table 2. Influence of salt stress on photosynthetic characteristics of the four japonica varieties.

sy o PPl e AL Hfala] CO, Mk fE P U
Salt stress Variety Photosynthertzicrlrate Stomatal cor?;juitance CO; concentrition Evaporatiov2 rite
/(umol'm™s™) /(mol m™s™) /(umol-mol™) /(mmol m™s™)
So \1 28.34#.8a 115492 a 361.0#20.4 a 12#10a
Vs, 2954854 19.748.7a 34534916 a 19408a
V3 272480a 233204 a 364.0827.3 a 24¥21a
\ 29.7452 a 2724144 355.74#0.2 a 28+2.1a
V¥ Average 28.7 204 356.5 21
S; Vi 18.6#.1a 255+11.6a 272.5481.0a 29+1.3a
Vs, 19.345.3a 40.1433.1a 27184354 a 45434 a
V3 20.6483.3 a 447428.1 a 222.649.8 a 47829 a
\ 16.6#.6a 29.1+2140a 27048270 a 3.0+.3a
“F¥J Average 18.8 34.8 259.3 3.8
A5 5 3JE Source of variation
FiE S 168.78" 2.92 46.10™ 3.99
F value \% 0.14 0.87 0.52 0.81
SxV 0.78 0.40 1.12 0.57
#*R3 HPEXKFEEERFIEFRAIFMN
Table 3. Effects of salt stress on the main grain quality of the four japonica rice varieties.
- - Hik 2 ik Rk K& L RAEp S T RE )it s LR & &
Brown rice Total milled rice Head rice Ratio of length Chalky grain Chalkiness Protein content Amylose content
Saltstress variety 1% 1% 1% to width rate/ % degree/ % 1% 1%
So A 84.3520.38 b 72.2430.68 ¢ 62.5545.26 a 1.7440.03 a 30.1041.89 ¢ 9.5340.66 b 8.6420.37 b 14.2540.70 a
V, 84.2620.17 b 75.4020.38 b 67.7146.18 a 1.7140.01a 19.7641.75d 5.4020.14 ¢ 10.0420.08 a 14.9940.60 a
V; 85.7610.42 a 77.2430.66 a 67.7341.64 a 1.6240.03 b 100.000.00 a 60.3140.97 a 8.5620.09 b 1.900.96 ¢
V, 84.6440.19 ab 75.4140.43 b 62.065.66 a 1.4940.02 ¢ 48.3543.55 b 12.6941.17 b 9.7540.09 a 8.9420.39 b
V45 Average 84.75 75.07 54.38 16.40 49.55 21.95 9.24 10.02
S; Vi 83.6440.75 a 73.55+1.09 b 42.0942.36 b 1.7240.06 a 17.8142.78 ¢ 5.56+1.28 ¢ 10.0540.54 ¢ 11.62+1.24a
V, 83.9540.92 a 75.51+.14 a 63.2843.05a 1.6520.04 b 17.411341 ¢ 3.7040.58 ¢ 11.2040.22 b 12.8540.26 a
Vs 83.27#.76 a 74.3740.83 ab 56.8845.90 a 1.6140.03 b 100.0040.00 a 69.7420.72 a 12.4540.66 a 2.314.78 ¢
V, 83.91#0.25a 74.5130.75 ab 55.2743.64 a 1.5140.04 ¢ 72.59+7.54 b 17.3346.26 b 10.9740.22 b 7.85340.70 b
V45 Average 83.69 74.49 54.38 16.20 51.95 24.08 11.17 8.66
A5 5 KE Source of variation
F1E S 58.86" 12,91 95.11" 1.70 233 4.20 199.06™ 42.94"
F value \Y; 1.16 17.86" 11.87" 59.53" 1227.52" 1310.12" 26.96" 357.43"
Sxv 5317 8.23" 4.64" 2.04 51.78™ 15.24™ 33.99™ 555"
BMHEOKR RS H A MR R AR E, FAREZER B NHIARH, @E%%?ﬁ*ﬁﬁ%ﬂ%%ﬁ
T#HAE12, 588105, FIAE50552% - AR E, 1 SOSSAMERG M AN 105 . MENREEINS, ©
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KT R AR N %, 2 Fak B sidn
K 1 e FES055 A1 £5 A5 105 U B A1 0,
25 ik BE BT B E KT . JBRE9SLA £ AT 1211
HEEEh S ER R, WENZE RIS

FEOSLYEE b b5 5 R B N N A, %ﬂ@
B3R DAL R 12F me KE5055%% . Ehiv s R PLERRE10
TEE, W T AR R
2.4 EWREXTTEAKIER RVA IEHHER R

LA T 703 B R K JE By RVA RE RS 5 7
KAE AR TRV, KRR ML 0 FiRE K

— RPN ER S R R TR E . A
W7, SARERGEA L, EhEE A T I R



150

E O SUIE SO IR Sty Eotik e kg AC)

Fh [ K A5 R (Chin J Rice Sci) %5 32 %45 2 11(2018 42 3 H)

Table 4. Influences of salt stress on RVA profile characteristics of four japonica rice genotypes.
- . WA 6 MR AR e TR E [EF=XI: AR LR
Salt stress Variety Peak viscosity Trough viscosity Final viscosity Breakdown Setback Consistence Pasting temperature
/(mPa s) /(mPa s) /(mPa s) /(mPa s) /(mPa s) /(mPa s) rc
So A 3583.14262.0a  1575.4+126.9b 2745.7#1535b  2007.7#143.0a —837.4+126.5 bc 1170.4228.9 b 78.440.0a
V, 3126.54120.2b  1849.0498.9a 3129.44105.6a  1277.5462.0b 2.9+46.6 a 1280.4417.1a 731407 a
V, 1473.34362.5d 383.9+135.7 d 506.14218.5d  1089.44344.1b  —969.6320.8 ¢ 122.2491.0d 69.140.6 a
V, 2603.64117.6¢c  1352.5454.7 ¢ 1979.4472.9 ¢ 1251.14895bh  —624.389.1b 626.9428.2 71.540.4a
71 Average 2696.6 1290.2 2090.1 1406.4 —608.1 800.0 73.0
S, v, 356354295.9a  1818.5+136.6 b 2008.3+124.9b  1745.0#171.5a —555.2+184.3b 1189.74136 b 79.840.4 a
v, 3153.0430.5 b 2045.7484.6 a 3297.0473.1a 1107.3459.8 b 144.0#479a 1251.342.0a 86.040.3a
V, 1306.0442.9d 499.7449.6 d 672.0451.4d 806.2+18.5¢c  —634.0+18.9b 172.243.8d 70.140.4 b
V, 2689.7+46.2 ¢ 1415.5437.7 ¢ 2121.7430.8 ¢ 125424422  —547.7#48.2b 706.249.9 ¢ 72.840.5 b
7 Average 2678.1 1444.8 2024.7 1228.2 —398.2 829.8 77.2
A5 5 5kJE Source of variation
F{H S 0.03 7.51 7.95 7.00 12.56" 8.89 345.31"
F value \Y 241.52" 42754 940.67" 59.42" 61.07" 1627.48" 1099.22"
SxV 0.79 1.60 0.49 1.62 1.43 3.25" 379.68™
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Table 5. Relationships of amylose content and protein content with RVA profile characteristics under salt stress and

normal conditions.

JEEhi5% Normal condition

ik Salt stress

VER RVA 8451

RVA profile characteristics Bt o i ﬁéﬁﬁ% HREEEH R ﬁé_”;ﬁ%
Amylose content Protein content Amylose content Protein content

IE{E 5% Peak viscosity 0.917" 0.264 0.929" —0.866"
PIELE Trough viscosity 0.954"™ 0.615" 0.972" —0.724"
4% Final viscosity 0.980" 0.535" 0.982" —0.733"
4 Breakdown 0.540" —0.330 0.640" —0.897"
VG Setback 0.611" 0.809" 0.623" —0.022

[543 f& Consistence 0.984"™ 0.423 0.982" —0.728"
ALUAHILIESE Pasting temperature -0.172 —0.468 0.903" —0.464

KRG B T A R R I RIE R S R, B
TGP A P2 Re 1 UL R I8 e A T
2o Mg R, RGBT, RN
NS EANEEE A OC, HA RS R RS R
JER o A AE PO BRI KR B T AR (R
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M FAR T /KRB 77 & . o B 55 22 B ShBe T
AR 3 B A RO Tk R P, A
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(IR Yk i o VA ST N S NSRS F LY v QI
PR ESER. X5 AR RO A S,
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hihia T E R YRR B EZKT, EBURSFER
ERIRFZ (40 mmol/L) e FCARE AR, fEmEhik
J5£ (80 mmol/LF1120 mmol/L) FCi& 2 Fp&. A5
2 23135 F it 5 (Pokkali) T £ fURK (Petal) (9 24N Kl e
b, TR SR E X KRB A R R e, BE A
NaC I 1 s B A0 5 g 36 m, - pa s F I Py T B
Gl /N, CH B E T, 1L PR AME (L) W AH S o
ERFE N KGO A ZR PR AR SR AL, R B[] P A

AALBRBIE 2= A, Kl PR FLBR I R 3
¥ BREPIR A (LB S . KH9S). 2
A ERHUR(FH K88 T . FHAR KL T MRS M Fl, BFA
AR IE S KR A R S R B e . R Jb I 2% A
T, KEEH P Gs ZEMEHZ(T)MAMCH) 2
AFIFEE T A ShMba AT, mwhKmRES
TR SR BUR B KRG WA I CAR AN R, LI
fiX, @ ZEREARE, MAMCREE N, Hik
FEW 38 2% A T Pl T B I AR R A AL PR
1M -5 RUBPCaseifi M 11 T B 5% o AN 513 B #h i 5%
TP FICHE 2 FRE, TGFIT A 2 22 A1k
J5 R AT i 2 BT A PRI 72 P2 2L R B Rk B, T
ARHIEF 2 R FH R Bt 1 8%

A5 B 3 58 56 RS K I T B B B e g T
Desamero s 1%} 5k 17 25 13 1% (Bicol #1 Cagayan) 1
% (Nueva Ecija) 4= K 19K RE 38 R AL i Rg K
i JREEAT T AT AR, 45 R SR B Sk E Cagayan (1)K
KFE . R FREHR KK 5T Nueva Ecija;  TiiBicol
[FTRE K % 5 Nueva Ecijaff ™, (HA R FIHFER AR
BEmE TG . T Surekha 2o F i 14 AN [ f) 19
ANKFERER IR FE 7 o B0 B3 6] 7K R i 57 AR,
WHNEBRE K RIE R N N, A2 152m .
AR KY, SAEhWEHL, ShEE PRk
L FREMIRG AR B2 TP, 1X 5Desamero
212501 4k ORI, 1 5 SurekhaZs 2O 24

XA AL R K 0 5 T, Desamero 450
INERWEE T 2 FoK# v T JE R 58, Surekha
2200 ik 6 35 PR R4 KR K T B B A E A1 R 41K
O N N S Y T B PR B ==l N i 3 1
R BRI PR G 9 BT 5 B B0 5 3 TG ¥ = T S
KR FLE RS A B, RIS 5 LG
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EFC, T e KA, R R ] A AN
[FITIAFAE 22 5%, #7810 5 NI RE 5055 EhI 85 T HY
M KRR B e T AR, TR 981 AlEh
& 12ttt

HEEER S BMEARSESHAREME
Eﬂiﬁqﬁﬂjﬁ]jﬁg‘g[”‘m . Desamero %[Zslij\j'y%ﬁigﬁ_i%[ﬁ%
% 7 EAEVER & & . Surekha 2Pl B 7t 45 W,
TR S 0 =4 T 6 25 PR 284 1) B v oy B £ A1 SR I
HEE N, mERRER RN R T T
B o 2Rer 5200 O ERBRMAG N BR FR  i E Y
e A AR 5 S At o TR i 5% 150 50
BUN, ARE R IREE RER 2 B 2 R AR L B 5 4k
B, LIEE A EAE 0.9 glkg LA BT, Ehia b
HEZEREBANEEEN S E, REEARSE.
HARAE I E (iR T3P R mIRE 7R 4h
Bo mEE ) O A R TR I
& a2 T BUR K BB VE R & BN AN
BRI, HESMRa RSN i a0
Rio JKHEE PN TS i & 0 T, B
ek SRS, REREERN. AFRAREY
R IR D TR K B TE R B (R I 25 G
THERAFUE R, SR A2 AR R R
AT o

A RGN ATER RVA SR ALAE B R0
JiT HATRIEARZ . SN fe g SRR, +
Ry & EAE 0.9 g/kg LA B, ER e AL 3 i i
EM R ARG, HIRER S A TTE RS
KAk, HARRWEIAHEL, R E RS 1 RE,
Hi g MRS RVA ERHMEEB A BE A2
.

AT FER W] #R IS B KRR R R 2L
PR AR, AT 7R 2 AR IR HE R &5 52 1Y)
RPN IR IS i 2 R A R . &
F TR R A KRS R s RO £ Y
SR KRG EAE Y L Eh b8 S5 AR A i g v B Ay
—ERIERT, R A it FH I Se ) J5ons 7K e i 6 18
AR 7 B AIRE K i 5t R 52 1 B A B A
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