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Effects of light intensity and temperature on yield and quality of rice 9311
LU Jia-lan">, MA Cheng'”, TAO Ming-xuan®, ZENG Yan-da', ZHANG Ya-dong', ZHAO Chun-fang',

FANG Xian-wen', LI Xia'??

(1. Jiangsu Academy of Agricultural Sciences/ Jiangsu Province Quality Rice Engineering Technology Research Center/Nanjing Branch of National Rice Im-
8 Y & 8. Y 8 g 8Y ying

b

provement Center, Nanjing 210014, China; 2.College of Food and Pharmaceutical Engineering, Nanjing Normal University, Nanjing 210023, China; 3.
Collaborative Innovation Center of Modern Industrial Technology for Food Crops in Jiangsu Province, Yangzhou 225009, China)

Abstract: In order to study the effects of light intensity and temperature on the yield and quality of rice 9311, the
interval sowing and artificial light-temperature experiments were carried out under field conditions. The results showed that
the differences of light and temperature in the interval sowing experiment had effects on the yield and quality of 9311, and
the lower accumulated temperature and sunshine hours during the whole growing season were beneficial to the increase of
yield and the reduction of chalky content, amylose content and gelatinization temperature. The higher temperature at seed-
ling stage reduced amylose content and gelatinization temperature, improved cooking quality, but had no significant effect
on yield. The results of shading experiment showed that the contents of total protein and chalkiness increased, amylose con-
tent and gel consistency reduced with the decrease of illumination. Therefore, maintaining suitable temperature and light

during the growth period of rice 9311 is benefical to obtain high yield and good quality.

Key words: rice; air temperature; light intensity;
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T AR 0 7K RS e R 0 ) ~F- 22790 B e e iR 82 L AP Uk
J&E DL K H BRI B
1.5 HEE

fdi 11 SPSS 19.0 4K {4 % £ 4% #£ 17 One-Way
ANOVA 7347, R Excel 2016 X 48 EATHl A FiffE
F1 9311 RELE TFIMNRKBEMARATL (FHT,2018)

2 ZERSHT
2.1 9311 &= FHAHA B4 RIR FE A0 S BR 4 AE

FE 1 AT UL ARSI E 3 W14 114 A Ak B X
PR A R B BUR R A K, Hop A K 1)
AR R R A I G, 58 1 Wi
PR T H OB REEC > T 9> 10,

Table 1 Changes of temperature and sunshine hours in different treatments of rice 9311 ( Nanjing, 2018)

EHEW ERFIEME
it B WAEE BB JHERN doREM PIEE RERE RREE H %
(A-H) (FA-H) (A-H) (A-H) B (c) B (C) PR (C) (h)
134 04-28 05-18 08-04 09-10 36021 4180.4 3118.8 916
1§21 05-28 06-17 08-20 09-24 3499.7 4033.4 30715 818
T 44 06-08 06-28 09-10 10-23 3568.2 4 160.1 3.095.1 938

37, I T m %R i 4 A28 H S H28 H 6 A8 H,
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Fig.1 Changes of air temperature during the growth period of rice 9311 after interval sowing
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Fig.2 Changes of air temperature in different days after flowering of rice 9311 under the field condition

R2 AEIEH 9311 FEWBETF

Table 2 Yield components of rice 9311 at different sowing dates

e i SR EER BE sweww smess G5F **jgﬁ (j;fz)

I# 134.2+6.2a 9.4+0.5a 8.5+0.4a 23.5+1.2a 135.7+6.8a 146.6+7.3a 80.1+4.0a 30.6+1.5a 7.27+0.4b
1] 132.6+6.6a 7.5+0.4b 7.2+0.4b 23.0+1.2ab 133.2+6.7a 154.6+7.7a 88.0+4.4a 29.6+1.5a 8.83+0.4a
I| B} 128.1+6.4a 7.6+0.4b 8.0+0.4ab 21.1+1.1b 138.2+6.9a 157.9+7.9a 87.6+4.4a 31.9+1.6a 7.25+0.4b
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Table 3 Changes in quality characteristics of rice 9311 under the

field conditions in Nanjing in 2018

E(E 11 I JIIE]
A (mm?) 11.62+0.58a 11.5620.58a 12.5120.63a
JEHK (mm) 15.58+0.78a 15.79+0.79a 16.06+0.80a
K (mm) 6.45+0.32a 6.6120.33a 6.68+0.33a
Fi(mm) 2.2020.11a 2.1420.11a 2.28+0.11a
K5 2.95+0.15a 3.1120.16a 2.94+0.15a
L (%) 0.65+0.03b 0.44+0.02¢ 1.30+£0.07a
WEPRIR (%) 1.48+0.07b 1.42+0.07b 4.30+0.22a
BEAR (%) 77.00+3.85a 80.40+4.02a 80.60+4.03a
FEARE(%) 69.60+3.48a 71.80+3.59a 74.00£3.70a
KRR (%) 63.00£3.15b 70.0023.50a 64.00+£3.20ab
BEAE 8.84:+0.44a 8.50+0.43a 8.19+0.41a
(%)

HHEER 21.97£1.10a 19.46+0.97b 23.09+1.15a
(%)

B EE 2287.50£11438a 2 346.00+117.30a 2 135.00£106.75a
BAEFERE 1742.50+87.13a 1 717.00£85.85a 1 690.00+84.50a
Jiii2iE 545.00£27.25b 629.00£31.45a  445.00+22.25¢
AR 2 608.00+130.40a 2 789.00+139.45a 2 657.00+138.85a
THBRAE 320.50+16.03¢ 443.00222.15h  522.00+26.10a
WHLIRE(C)  77.48+3.87h 75.25+3.76h 91.00+4.55a
JEEHHEE (em) 7.20+0.36a 7.30£0.37a 6.90+0.35a

D900 MU AR 1, AT 85 AR /NG 7 iR 22 5w 3

BEAWTFE 3 A UEF Y 9311 A F ISR 2
RN H R o3 1) 55 7™ o 0 Sl B s 14 A 7R G
PESMHT, AR 4 FRaT LA 9311 AN B A H g
H 00 S5 R oK L Ve oy 7t O b I8 B S A
FL 2 AR DG, T 5 77 i S AR OGN A/ Y
TP AR | A = T B R R A AT TR B R 40 ) 5 R ok
RERR KR R 0 2 DL e 2 B e
FHG . B A I B U e e e R R H
HEEHEIC 0] S5 A oK B TR 1 o 5t Bl 25 TR ARG, R
THEE BIGIRXRER g A o ) EE LR
2.3 BHEEEN BN BAIFESRRHFE

M1 AT LUE A3 BTG A s i 9311 SEAE
FEWIRRTE R, ARWF 5T iE— 5 B T — A i
TR 2 S e RPOXT v 0 R AT s R B F R
HRHE2008-2017 4% ik 50 45 3 WA WG A 5 21 d
(SRR R R 7R 3 R T HER 21 d, R A
FRAEHE 3 $ K FH R e msf () [ B0 e, RS 1 R
[0 B A BT 9311 7 it 55 b T A s ), 45 R (R
5) M. T I B i s R A 3 S I 00 R
PEIRAL BEAR b B4 BERORIA RO A B R
1 S0 3050 5 1 0 0 Ak R TID 300 905 3 4 3000 4 103 A 3
FE SR BOR B R AL A 0 22 S N XA 8K
Pryr=& 3 AN BiE T i 5 22 55, R
T B X S By e S AR DN

R4 BHl 9311 SHEMIKEHNFHEENBRNEEE~ERARMBEXED T

Table 4 Correlation analysis of air temperature and sunshine hours with yield and quality of rice 9311 in the interval sowing experiment

W H s RASpe Bk Wik BERAYE HFEEREE W JiE A
AT HIRERE (C) 0.134 0.129 0.762* 0.770" 0.961* 0.676" 0.493 0.769 *
A H W iR (°C) 0.040 0.212 0.738* 0.771" 0.939 ** 0.750 " 0.565 0.697 "
A W EARIRBERUR (°C) 0.270 0.074 0.823 ** 0.803 ** 0.954 ** 0.583 0.443 0.835*
AH W H BRI (h) -0.519 0.578 0.398 0.561 0.637 0.990 ** 0.791" 0.159
R A3 FoR A IR $] 0.05 F10.01 B EIKE,
x5 EHHARIREST 9311 = EMME FHIZNE
Table 5 Effects of different temperature at seedling stage on yield components of 9311

w o) R B AEEL BE smoowm smusy SO0F 0 TR TR
211 T 3EE)  121.726.1a  7.0£0.4a  7.0£0.4a  22.9+1.2a 130.2+6.5a 161.2+8.1ab 80.7+4.0a  32.0x1.6a  7.87%0.4a
23.3( IIERE) 12562632 6.2£0.3b  6.0£0.3b  21.6x1.1a 119.3+6.0a 165.1x8.4a  76.1+3.8a  30.7+1.5a  7.95+0.4a
25.6( MIERE)  120.026.0a  6.4x0.3ab  6.0£0.3b  21.8x1.1a 103.0+5.2b 147.8+7.4b 76.4+3.8a 32.4+1.6a  7.800.4a

L33 I LR 1 1, =S8R R A R NS PR 257 B

I 6 thEf LA Y, 9311 AKFAFRL A4 T A K
FIHE T HOAE P AN [R) L b B R) O (38 22 5 5 R

P RE A DR Tk B2 b P I 85 v 1 IOt P A 3
ALY I 5 Ak P, T 3 Ak P T30 ot Ao P ) 2



540 o9 &b 2 W

2020 4E & 36 % 3 M

R UL A 1 SO B R ) T A oK R 4O
JRETE I, T BN [ 30 3 A BER ) 9311 114 R K i oK
R AGHKRIBRKRIY TR 25, RN R
XPREOR B S ity ST e AN A i AN [ 3 3 A 2
X 9311 MYREK EER 1 0T & S 5 e 25 ELREUE
o B4 o - IR A 0 4 2 s T D AN T, EL 3093
JEACBRANIYI R A PR A (3 25 57, R W4 vy Bl
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FhIE AR AR 2R 1 U R A #3428 v
T A BRI R B A 24 5 A i . TS R Ach B
2 e T TR Ak PRI IUEA ik e Ak 3, A 9k i b 3 S
8 T T I R A B T A O3 b B
TR AL 3, ] D, SR R S O AR K o BT 174 52 i)
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Table 6 Effects of different temperature at seedling stage on quality

of 9311
s 21.1 C 233 C 25.6 C

( TR ( MY ) QUEENEY:S)
T (mm?) 12.19£0.61a 12.31£0.62a 12.34+0.62a
JAK (mm) 15.82+0.79a 15.47+0.77a 15.90+0.80a
+(mm) 6.54+0.33a 6.39+0.32a 6.56+0.33a
$&(mm) 2.26+0.11a 2.30+0.12a 2.30+0.12a
K58 2.90+0.15a 2.78+0.14a 2.87+0.14a
(%) 0.54+0.03b 1.90+0.10a 0.66+0.03b
LRI (%) 2.40+0.12b 6.30+0.32a 2.50+0.13b
Bk (%) 79.00+3.95a 80.50+4.03a 79.40+3.97a
Kk E(%) 73.203.66a 75.00+3.75a 73.20+3.66a
HAEKRR (%) 63.03+3.15a 62.00%3.10a 61.05+3.05a
MEATE 8.55+0.43a 7.90+0.40a 8.11x0.41a
(%)
HAEEEM SR 19.45:0.97b 23.00%1.15a 20.65+1.03b
(%)
VA 6 2 191.00£109.55b 2 015.00£100.75b 2 611.00130.55a
BHERE 1 682.00+84.10b 1 564.00+78.20b 1 942.00+97.10a
HAfRE 509.00+25.45b  430.00£21.50c  669.00+33.45a
AR 2 789.00£139.45h 2 568.00+128.40b 3 129.00+156.45a
THE 598.00+29.90a  564.00£28.20ab  518.00+25.90b
LKtAIZY S 91.00+4.55a 90.00+4.50a 72.70+3.64b
(C)
JEEHHIE (em) 6.75+0.34a 6.90+0.35a 7.13+0.36a
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Table 7 Yield components of rice 9311 after shading treatment
(cm) (&%) (FX) (em) PN kS SR 1k (%) (g) (/hm?)
WL T, 121.6+53¢c 6.3x0.2a 6.2+0.4a 21.1+1.1b 160.1+7.4a 118.325.0a 75.122.8a 31.1x1.5a 7.85x0.4a
T, 129.9+3.1bc 5.9+0.1b  5.5£0.3b 22.6+1.1ab155.5+5.0b 110.1+2.9b 71.0£2.0b 30.1%2.1a  7.56+0.5a
T, 135.5£2.0a 5.1£0.2d  4.6£0.2c 23.9£2.2a 145.5+3.1c 89.9%£3.5¢ 62.1£2.6c 25.2%+17b  5.25%0.2¢
WG i) RIESCHTIE  125.6£6.3¢ 6.2+0.3a  6.0£0.3a  21.6+1.1b 165.1+8.4a 119.3+6.0a 76.1+3.8a 30.7+1.5a 7.95+0.4a
AbE— 133.2+3.0b 5.4+0.2¢ 4.8+0.2¢ 23.1+2.4ah140.6+4.2d 85.6+3.1d 61.1£2.3¢ 26.9+1.4b 6.38+0.4b
LEL 141.2+1.2a 4.620.1e 4.120.1d 24.2+1.9a 135.2%3.6e 67.522.8e 49.6+2.6d 20.1x1.4c 3.98+0.2d

T, ARBEICKT IR T, SCIREE Ty [ RGH 75% 5 Ty JCIREE Jg [ 2RGH 50% 3 kb Fi— BT 509% 866 T B ; AbBE = BT 50938656 2 i,
[i] — 1 Kb Jo A ] b o 25 59k W 35 K F- (P<0.05)

R8 ELALIEIT 9311 FEK B S AR
Table 8 Effects of shading treatments on quality of rice 9311

& ML G ]
HAOERR(T,)  25%i% (T,) 50%3EE(Ts) EI 98 ent g b P — AbF
HAL (mm?) 11.59+0.58a 11.28+0.56a 10.910.54a 11.40£0.57a 10.96+0.55ab 10.2020.51b
JAK (mm) 15.69+0.78a 15.3220.77a 15.09+0.75a 15.520.78a 14.9420.75a 14.5920.73a
£ (mm) 6.41+0.32a 6.31+0.32a 6.100.31a 6.47+0.32a 6.19+0.31a 6.10£0.31a
$% (mm) 2.110.11a 2.1320.11a 2.04+0.10a 2.15%0.11a 2.15%0.11a 2.02+0.10a
KIEH 3.03%0.15a 2.96+0.15a 2.99:0.15a 3.02£0.15a 2.89+0.14a 3.03£0.15a
(%) 0.55+0.03b 0.6120.03b 1.00£0.05a 0.40£0.02¢ 0.66+0.03b 1.35+0.07a
W R (% ) 1.4520.07¢ 1.75+0.09b 2.96+0.15a 2.00+0.10b 2.04x0.10b 4.44+0.22a
R (%) 78.70+3.94a 78.95+3.95a 77.97+3.90a 80.20+4.01a 79.20+3.96a 78.95+3.95a
kR (%) 70.7023.54a 70.22+3.51a 70.47%3.52a 72.2023.61a 69.74+3.49a 71.35+3.57a
G KAR (%) 66.50+3.33a 52.45+2.62b 60.57+3.03a 58.59+2.93a 38.39+1.92b 58.15+2.91a
REARAE(%) 8.67+0.43b 9.45+0.47ab 10.2420.51a 8.60+0.43¢ 10.23+0.51b 11.6320.58a
HHEEEM A R(%)  20.72+1.04a 19.65+0.98ab 18.18+0.91b 20.75+1.04a 19.58+0.98ab 18.38+0.92b
(B 2317.00+115.85a 2 562.00+128.10a 2 529.00+126.47a 2 503.00+125.15b 2 806.00+140.30a 2 771.00+138.55ab
HERGEE 1 730.00+86.50ab 1 657.00+82.85b 1 884.00+94.20a 1 709.00+85.45b 1 583.00+79.15b 2 026.00+101.30a
e 587.00+29.35¢ 905.00+45.25a 695.00+34.75b 794.00£39.70b 1 223.00+61.15a 845.00+42.25b
AT 2 699.00+134.95a 2 729.00+136.45a 2 939.00+146.95a 2 756.00+137.80b 2 758.00£137.90b 3 269.00+163.45a
THBE 382.00+19.10a 299.00+14.95b 410.00+20.50a 253.00£12.65b  216.00=10.80c 498.00+24.90a
WILIEEE (C) 76.36+3.82a 74.5423.73a 78.8023.94a 75.95+3.80a 72.70+3.64a 80.00+4.00a
JEHRSE (cm) 7.43£0.37a 7.33+0.37a 6.45+0.32b 7.48+0.37a 7.4240.37a 6.00+0.30b
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