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Effects of nighttime temperature increase on the yield of double season rice
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Abstract; Temperature is one of the important factors affecting the rice’ s growth and development, but little is known about
the impact of nighttime temperature increase on the yield of double season rice. Different nighttime temperatures in two
glass-houses were established to investigate the effects of nighttime temperature increase on the yield of double season rice.
For early season rice, the grain yield decreased by 5.42% —9.48% with each 1°C increase in growing-season minimum
temperature. With such a nighttime temperature change, the grain yield of late season rice was promoted by 8. 99% —
11.28% . The nighttime temperature increase facilitated the tillering of both early and late rice, increased the effective
panicles, but inhibited spikelets differentiation. Moreover, the rise in nighttime temperature reduced the filled grain rate of

early rice, but improved the filled grain rate of late rice.

Key Words: double-season rice ( 0. sativa L. ); nighttime temperature increase; yield and its components; tiller;

spikelets differentiation and abortion
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Mo+ O AR R KRS £, R AT LR pH 6.4, 4 ML i 24.6 g-kg ', B i R 68.4
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BT — KGRI R A8 S/ RRfERE . BRIRALEB I BARJG 1T R R RAL L, X B
HE4ks: B ARRIRL T,

B E 4d AR K3 M) ; B RESIE S 5R (1 70) s IR — R 8 M A4 B R E
12 S A B, P BOEEL S RN, /B BOK RGP B A, TR 5 JCRERR LA 5 /R ER
15, P SR E R &

1.3 Stk

FIF DPS Geiti {4 H Excel #E474014047, F ¢ DS [F]— S b B A0 38 5 %00 B B) 25 S kA 7 BB R T
2 ZRE5SH
2.1 JKFEAE A A B A [ Ak 3 2% 18 IR B AR b

FRE A K E) AL 2 = N 5 % B E R B R AT BR B A 2= 8 BE D 0. 30—5. 20°C, Ab 3 = -3
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Fig.1 Changes of nighttime temperature from sowing to maturity in early rice
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Fig.2 Changes of nighttime temperature from sowing to maturity in late rice
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Table 1 Effects of nighttime temperature increases on grain yield of double season rice

s g R (A/K) RBUOR/) SR TR PR

Season Variety E‘)ffect ' Splkflet/ Filled grain IOOOjgraln Y1e¥d
panicle/hill panicle percentage weight g/hill

B 411 402 Kb B Treatment 11.4aA 140. 50bB 80.90bB 25.75 31.50bB

Early rice Jinyou 402 X CK 10.0bA 162.40aA 87.40aA 26.60 36.22aA

082 Ab 3R 12.0aA 138.01bB 84.30bB 22.69 26.46bB

X 9.7bB 164. 80aA 89.20aA 23.62 30.35aA

MR 3E AP 8.5aA 126.40bB 90.40bA 23.21 22.54bB

Liantangzao 3 X Ht 7.4bB 143.10aA 95.00aA 24.32 24.47aA

i e KA 998 Ab 3R 11.4aA 132.50bB 88.57aA 24.71 33.18aA

Late rice Tianyou 998  XIH# 9.1bB 140.70aA 82.60bA 24.91 26.33bB

F2001 b3 8.9aA 96.40bB 93.08aA 31.81 25.32aA

Xt R 6.9bB 106. 10aA 86.52bB 32.32 20.26bB

IR64 b3 7.8bA 132.70a 74.31aA 29.67 22.82aA

Xt R 6.5bB 137.70a 65.73bB 29.47 17.34bB
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Fig.4 Effects of nighttime temperature increases on tillering dynamic of later rice

2.4 FRIEMNFLMEGEIH MR

22U BORTH RN R BAEBE AR U A B 2R . BORTHRAM T RAFSER L, 5
BAERER. 402 BAREBE LR EAET /> 76. 98 I IBALREIIRMK 9. 17 1N E R, ZR KB

F2 WEABXNIWNIABHESLMBRLOZE
Table 2 Effects of nighttime temperature increases on differentiation and abortion of spikelets

5

REBAIE /(A F8) HeBIEE (S/H)

i B %

Season Variety ‘Developed‘ D,ifferentiati,on Abortion percentage
spikelet/panicle spikelet/panicle
EL7E Early rice 441 402Jinyou 402 ot 107.0bB 140.78bB 23.83bB
X 145.9aA 217.76aA 33.00aA
082 Ab 3R 102.3bB 140. 10bA 27.00a
X 124.7aA 178.10aA 30.00a
% 5 Late rice KA 998 Tianyou 998 Ib B 139.2bB 220.7bB 36.92aA
Xt R 165.7aA 233.4aA 28.98bA
F2001 Ab B 102.2bB 131.9bB 23.36aA
Xt R 123.9aA 147.3aA 16.25bB
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B, BRI R SRR RS AT SIERRD , EERBA T HAEME, ARSI T HIER

BORTH R AUAF T ARSI BAE L , g e RIB L. KOG 998 H1 F2001 b2 ) AR 84E 7 H B
BB IR 12. 67 e 15.39 I, 2R R B2 . BIAERMIER, R 998 KLHRAGH 36.92% , Boxt i 7. 94 4~
HIr R, 2R B F2001 4B 23.36% X IR 7. 1L ME R EZRRBE .
2.5 BRI XK A dR AR R

AR (R 3) , BRI X RS A T A B R, Kb B2 0 A R ekt R A T—9d 5 T AL T e X XL
FEHEAE A T R A XL, AR BB FR 4 1—3d,
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Table 3 Effect of nighttime temperature increases on initial heading of double season rice( month-day)

4 Rl @it 402 KAt 998

Year Variety Jinyou 402 082 Tianyou 998 F2001
2007 {b ¥ Treatment 06-14 06-08 09-10 09-10
Xt CK 06-21 06-15 09-12 09-11
2008 {b ¥ Treatment 06-10 06-06 09-08 09-09
*f I CK 06-19 06-14 09-11 09-11
3 itig

SRR A K R TR P I IR E SR AR M 7 Peng %1 BRSTHE i, 72
P B A B R IRE TR 1°C, KRS T 10% . Lobell 21 35 1, 5 87 105 SR IR X 5 /N E RIS IR
TEREPEH 3 A Rl X AR A —2U . AHTFER I, R KR AR K I 18], RO T iR X VL AP i 3t X W 2
B BRE BTN EER . BRI SENERRE R TR, R RN R U R E R
BETH R KR B AR AN R — AR AR R, T2 R X AR A A E 252

Peng %51 AN , BB TR0 8 B0 T AR A A AR A, T L8 = B IR M %L /N Mohammeda %) 5
H, R BUR R KR ) BB R AR B R A SR AR AR . ABTTERM, it Rl 1
R BORTH R A R T BRI R AR, BN 508  (ER A BB b, T S R e B . 3 ) 5t
KW, ST BRI (BARE 27d A 7R R BIRBE T (30—35C) /3 BEXIE , B AR 28 0 BE Ry e 30 O BRI A s 2 BE Y
KRB o ARBFIT IR MR R LM ] (9 (1 PR BE 435k 30. 5°C 1 34. 77°C IR P
PR BEAL TR S5 26. T°C I 32. 75C , B H A 5 5 2. 2°C A0 3. 93°C o BRI A FI T 20 BE, AT e -5 H4
THBERIMBIRA . M B % 48, FERE ML IR 1 B IR 30—35°C, B 25°C , BREBUILBUR £ T 3K
B BRI, BEMRIR (20—21°C) ELFRIR (25°C) 50 T, SRR B fin 15% 245 , SAE R0 n 40. 5%
AT KRS T BT A 38 B IR A 19. 4—23. 5C, N FI T RS A 5 R IR BROK B A 3R
24.6—27.7C TEABIITH , S 1E-TAE A, B L B AS E K P 3R BE 70 i O 30. 3°C 1 27. 64°C, 4B 7
(]S-S9 BE 20 3 A 27. T°CF0 27. 06°C , B HR A3l 5 1. 6°C 1 3. 07°C . g R R Aid R MeAs, A B iR ALY
R TRAE G B8 B , T X FRIR BE B A AE /A IS IR E o X il o A AZE UK Fa S o AL A 1]
BRTHR AN THAE G SRR Z . BORTHRX E R A BRI KSR, S HX LR
EMARA R, BRI PR AR, MRS S LR, X550 WeREHE IR 45 5 P 4b e BE &
A%, Mgt BRI, BIR 25—30°C, BOR 2025 C oA A TR 45 92 . ABFoTh, B M ARER 45
SCHA IR ) RSP SR BE 20 33.7°C A1 25. 48, Ab B 9B 18] 3998 B2 4031 D 31. 0°C A1 24. 28°C, B2 4531
i 1.9CH3.66°C o PRI, BT AN T X LA I IR S 5 , B 4 S R A TR T = A A T XU
TSR G5, RS LRI

IR BE R KR = B Y AR AL R 22 DT T Y o AR SCALOMT T BB TH R 3 7= Bl B R 52 . BT =
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