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Effect of High Temperature on Rice Dry Matter Partition and Yield Component
during Booting Stage

LUO Zong-qiang"?, SHI Chun-lin’, JIANG Min', LIU Yang’, XUAN Shou-li’, JIN Zhi-qing’
(1. College of Crop Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2.Institute of Agricultural Economy and
Information, Jiangsu Academy of Agricultural Sciences, Nanjing 210014)

Abstract: In order to explore the influence of dry matter partition and yield component to high temperature, a
control experiment with different temperature levels and durations was conducted at booting stage with hybrid rice
Lianyoupeijiu and conventional rice Nanjing45. The results showed that photosynthetic rate, harvest index and
yield decreased with the increase of high temperature lever and duration. Compared with CK, the photosynthetic
rate and yield of Liangyoupeijiu and Nanjing45 declined 44.6%, 81.6% and 28.8%, 87.7% respectively under high
temperature treatment at 41°C for 7 days. High temperature led to the decrease of seed-setting rate and the amount of
spikelet, and hindered the movement of the photosynthetic material to the panicle, so the harvest index would be
reduced. The stem biomass exceeded 70% of'the total plant for Liangyoupeijiu and Nanjing45 under high
temperature treatment at 41°C for 6 days. High temperature resulted in the decrease of grain number per panicle,
seed-setting rate and 1000-grain weight and the reducing extent related to high temperature strength and duration.
Under heat treatment at 41°C for 7 days, the grain number per panicle, seed-setting rate and 1000-grain weight of
Liangyoupeijiu and Nanjing45 declined 41.9%, 93.5%, 25.3% and 50.1%, 79.6%, 23.7%, respectively. So the most
sensitive factor to high temperature was seed-setting rate, and then grain number per panicle, 1000-grain weight.

Key words: Rice; Booting stage; High temperature; Dry matter partition; Yield component

* R HIE: 2015-10-23 UHINAEE . E-mail: shicl@jaas.ac.cn; fjaujm@163.com
WETH: At U5 BHFLI (GYHY201306035) 5 VLA AN RHE B QUFHE ST H [CX(14)2113]; 4@
B AREFERAS (2014101091
EZRIA: B (1991-) , AihA:, FBEMNFLRSLHH . E-mail: Luozongqiang@163.com



B ok am s AR R KR S o) e R R S AR 1 R

* 327 -

KRG E TR EAEY L, WA R
FLE B OB EWIIG 27%F0 43% 75451, K R st
TR AT -, TR T 38 B, i il PR B R
AGE H AR T 32°C, HiEm e T 35CH
KA, Pk SBUKRmENER, 2013 457 A
M-8 H EAVTHERE X B R, A K
P I I AR R

CIFERFIE R, KR il AR e () ek O 3= 22
AR AL AN R0 [ A Ah 2 b AT A8 30
(i R LR SRR T SR ST T
PRI, it 2 R e ) S MR SO AT R A o
7 B AU T3 Sl o AN [ i A PR KIRE, 5, ol (1 v i Ak 3
TREG, BT T RS AR B A B R ) A
PN AR O e T B0 24 R
FRAE 45 S92 R M 52 B R AR . A T a4
RIGWTFRE], Z ErEoe g5 50 %, TR E &
LR ) R -2 s e S R v RS I ). H R R
UGB, X AN [R] 5 B AN ] el 252 P T v 1 14D S 1)
FRXT 2 o AT LA /N AN [) 28 R f 7K R ol ol 4y 1
WAPRE, T 2R R FH N T Ak A 18 AN [ i T
FRELIN A i AL R, 3B R KRG ol
LU R AR, SN
Z R v X ARG 7 ) T 3R (1) 5 R e 4
fitlh, S KFE AR R il A K AP PR A B AR
1 MRl57E%®
1.1 iRt

I T 2014-2015 FAEVLIE LV RLE B AL
M AT o AR S FP A P ORI 2 A FE B AL T LRTR
AR RRE 450 PRAEIRIG (1 3R AR BRI R] — 2L,
¥JF 5 H 14 H#EM, 6 H 12 HEE 2 kd, ¥
BHRE 21em, BAE 23cm, REERHEEN 6.5kg LK
Fat, BARm G 4g ZAEEIE, LN PL K
TP 15%. BARMIERAKA SR, KRS
BEER 2 7C BRERER 3 U0 BEURERET, AN
ook 50 4, 3L 100 ¥ . Bk 7d J5 &R 0.52g IR %%
P BERE), 15 4 000 0.52g JRE (REAE). Hogss
B it v M DX KRG e e 7 AT

AHFFOR N TR AT Sl e B S: (2 &
RXZ500 %, 2 4 RXZ1000 B GE 2 Bedi e N 1.5
AR I W E 3 MR (35, 38 F141°C),
2014 FE 4 ANl FFEEIRE (1L 34 5. 7d), 2015
3 AR R (1. 3. 6d). MG e
LI, 247K FESh R A I RIS 52 g HE N 23l , ik
KA S AR AR S A AT il Ak 3, dLrp

2014 FEPRPLEE U IR 45 (I AR A BRI R) 53 501 4 8
H 5.9 H;s 2015 005U makE 45 (R AR BRI [A]
g0 8 A 6. 11 H, fH&EELAE 5h, 10: 00
FEAEF RN B SR, IR EWEN 85%,
G E K Hy, B 100%Ix, 15: 00 K HCHH, 4%
ANREER 2 8K, DLEARIREA I . mRi AR BRI A
H ARGV 8 de il JE 23 il oA 31.2°C (2014 42).
31.7°C (2015 %), Jo KT 35°CH M .
1.2 EMNZE
1.2 LA E

2014 i A FEZE S 2 H 9: 00-11: 00, A
H] LICOR6400 St A 34T S (156 A s 20 e
SE IS AR 6 3 08 10001, 300 T AR B E
2cmx3cm , FFPACHEES 4 K.
1.2.2 Fpp

2014 AEPOCES L. FERE 45 1RGN TR 530 ok
10 H 8 HAI 17 Hs 2015 SR e ] 40 5124 10 H
8 HAFI 18 H, T/KFG I 43 il I sz 45 Ab B K o}
77 e R, BRRIE. gh s CSob g/ sk L
x100%)« THRE (g). &R (&F a2 54Y
Frra WD Sfabr. WA £ R Excel2003
H1 SPSS Statistics17.0 #AF AT G 11507 o
1.2.3  MBREME R

T R KRG 25 i — [ Rl 2 o, dL
2015 420 7058 2R Lo 420 T B (R s e, AE
RN KR ZE . I FFIREAT 2 1
2 HERESH
2.1 ZEHEENKEN A XERENEN

2R AN [i] 5 B8 AR 282 I ) v i o) I A 3
FGEmWE 1. & W, 5 CKALL, 2014 442
FEIHAS R FE B i A B R 5, KRG A 16 A
RPN FIFR R I FEAC, [ mi Ak, 7d 4
R A MR B ARR 5 25 KT 3d 1d AbBE, K
AP I R R SR I TR, B T S PRI BB
M ER AL 7d I, PIARERJL 41°CRRER [ A R
& (44.6%) KT 35°C (20.8%) Fil 38°CALHE (21.5%);
FARE 45 1 2 I, Ui ] AR iR 2 BUK RS
JEE MR N, HACHE S, A A P i R
Ko mrld xS KA G A e 5 s s B . il
FRELREAA G, HaE R, FrEmmpiie, K
I R SRR FE RS o E AT [R] i 4 1 1 el
(1) BRI BE R A X ). BARSKE, 7EIEH (CKD 4%
PER, PR IL RIS SE /8D I ol ddi e/
TR 45 GRIWORIRT . AN AR v Ak B



* 328

hoE R M A&

937 4%

G R L CK D I 7 R BAAREUEE , WARE:
JULE 35°CHI 38°C il AL HE 1d A1 3d R e AridiR T %
Ty eI LU R RE 45 /)N, 1 B U e il 2 A A RF AL I TR
XA LIE AR, M E b B 5d LU,
AR PRI R, SR 45 (1 F K

Yo MR IR R 41°CIFRRSE 7d B, PIARRTLES
MR N PRRIA R A (44.6%), WG m T HM 45 ¢
R R R 0 b (28.8%), BHIIfLE; L
i 52 AR T FaRE 45, UL WK G B3 50 e il 14 i
N ZE A SR A IS, SRR A G,

Fz1 2014 EREIBAFEHFASERE (Pn) BIEEE

Table 1 Comparison of photosynthetic rate(Pn) on rice leave among different treatments in 2014

AP Treatment

Wil L Liangyoupeijiu

M 45Nanjing45

WET FrEER Pn Lt CK s> Pn Lt CK kb

(C) DT(d) (pmol-m %s ) Decrease rate to CK(%) (pmol-m %s 1) Decrease rate to CK(%)

CK 20.55+2.85a 0.00 23.45+1.09a 0.00

35 1 19.68 +0.46ab 4.23 20.631+0.86b 12.03

3 18.634+0.39b 9.34 19.254+0.95b 17.91

5 17.00%0.85¢ 17.27 19.03 +2.80b 18.85

7 16.28+1.02¢ 20.78 18.83+1.32b 19.70

38 1 18.15+0.58bc 11.68 19.85+1.54b 15.35

3 17.2340.76¢ 16.16 18.65+1.85b 20.47

5 16.55+0.87¢c 19.46 18.6541.05bc 20.47

7 16.1340.55¢ 21.51 17.58+0.66¢ 25.03

41 1 1530+ 1.21¢c 25.55 18.5040.55bc 21.11

3 13.25+1.17d 35.52 18.4010.49bc 21.54

5 12.78 %+ 1.11de 37.81 17.90%0.36bc 23.67

7 11.38+0.54e 44.62 16.70%0.50c 28.78

e FAING P RERORAE LA L 0.05 KV B B FIA.

Note: Lowercase indicates the difference significance among treatments at 0.05 level. T is temperature, DT is duration of high temperature.

The same as below.
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Table2 Comparison of dry matter distribution of Liangyoupeijiu among different treatments in 2015

M-FE Treatment RAEYE EFILE -y Le L

I T(C) R K E DT(d) TB(ghill ") STB(%) LB(%) SPB(%)
CK 108.88+8.90a 38.54%1.31e 12.2440.80c 49.3240.61a
35 1 100.20+2.00a 39.53+1.50e 12.44+1.60c 48.01+2.21a
3 98.8347.99 41.7243.60de 12.65+1.01c 45.73+2.15ab
6 92.49+10.51a 44.64+0.41d 13.254+0.63¢ 42.234+0.65b
38 1 98.52+8.27a 42.1345.10de 12.12+1.90c 45.81+4.50ab
90.42+8.27a 42.72+2.43de 14.2140.70bc 43.124+2.14b
6 86.38+7.88a 49.45+2.79¢ 14.03+1.03bc 36.58+2.12¢
41 1 93.42+11.82a 49.89+2.80c 15.12+0.19b 35.00%2.93¢
3 96.24+8.94a 56.81+5.73b 14.5940.68bc 28.60+6.12d
6 96.36%5.51a 73.31£2.70a 17.01+1.59a 9.74+1.45¢

Note: TB is total biomass, STB is stem proportion of the total biomass, LB is leaf proportion of the total biomass, SPB is spike proportion of the

total biomass. The same as below.

£33 2015 EAREIBEGIE 45 YIRS BRI LEER

Table 3 Comparison of dry matter distribution of Nanjing45 among different treatments in 2015

A Treatment MR EFHLE iy e L E
WA T(C) R R E DT(d) TB(g-hill ") STB(%) LB(%) SPB(%)

CK 83.50+9.11a 36.45+3.15d 14.41+1.33b 49.51+2.67a
35 1 69.29+8.32b 38.62+3.22¢cd 13.41+2.69¢ 48.05+3.55a
3 60.65+5.45bc 41.67+5.34¢ 15.08+1.87b 43.20+4.20b
6 56.00+3.31¢c 42.81+5.01¢ 14.71+2.24b 42.51+6.18b
38 1 60.72+6.79bc 40.15+3.14cd 15.80+0.74ab 44.10+2.45b
3 58.26+5.47¢ 43.86+2.29¢ 16.13+0.52ab 40.00+2.50b

6 57.31+7.33¢ 50.60+4.02b 16.05+1.66ab 33.4245.07¢
41 1 56.75+12.49¢ 53.81+4.11b 17.48+0.68a 28.74+3.81d
57.51+10.26¢ 64.04+2.24a 16.65+1.38a 19.40+2.92¢

6 58.26+6.96¢ 73.70+4.21a 17.59+2.75a 8.73+2.65¢

23 ZEHSEXMKEZFAKNEN

Zi R e T W 2 6 KRR 28 B AR B R 3R
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NI RE A, 2257 R BOE W/, PR JUAT R RE
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Table 4 Comparison of harvest index among different treatments in 2014 and 2015

JbFT Treatment 2014 2015
LB R N PIIRET L TR 45 MALEE I I 45
T(C) DT(d) Liangyoupeijiu Nanjing45 Liangyoupeijiu Nanjing45
CK 0.51+0.04a 0.504+0.01a 0.4710.01a 0.481+0.03a
35 1 0.4940.02ab 0.4940.05a 0.461+0.02a 0.4610.03ab
3 0.44+0.04b 0.380.09b 0.43£0.03ab 0.4110.04b
5 (6) 0.41£0.04bc 0.3740.06b 0.40+0.01b 0.40%0.06b
7 0.3140.10¢c 0.30%0.04¢
38 1 0.4910.04ab 0.49+0.04a 0.44£0.04ab 0.42+0.02bc
3 0.41£0.01bc 0.37£0.03b 0.41+0.02b 0.38+0.02¢
5 (6) 0.381£0.01bc 0.35£0.06bc 0.34+0.02¢ 0.31£0.05d
7 0.33+0.04c 0.26+0.04¢
41 1 0.35+0.03¢ 0.35+0.09bc 0.32+0.03¢ 0.260.04¢
3 0.18+0.03d 0.24%0.07c 0.26£0.06d 0.17£0.06f
5 (6) 0.10£0.01e 0.14£0.04d 0.07£0.01e 0.07£0.03g
7 0.09+0.04¢ 0.06+0.03¢

e 5(6)F7R 2014 55204 5d ERACHEE, 2015 2 6d.

Note: 5(6) is corresponding to high temperature treatment 5 days in 2014, and 6 days in 2015.
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Table 5 Comparison of rice yield and yield component under 35°C for different treatments in 2014

b FRE R FE AL Ly R gl T-hi i
Variety DT(d) Y(ghill ") NP GP SSR(%) SW(g)
Wit 71 Liangyoupeijiu CK 69.43+4.75a 163+1.7a 1553+ 12.4a 93.61+1.44a 272140.67a
1 67.45+2.04ab 15.843.7a 146.8+14.4a 87.34+2.50a 26.26+0.47a
3 60.30£5.25b 16.0+£2.7a 140.0+ 13.9ab 87.12+3.34a 25.3240.09b
5 55.48+5.37bc 15.8+2.0a 124.9+16.1b 79.5145.89b 24.2740.60b
7 5031+ 13.42¢ 12.843.7a 123.6£10.2b 71.7745.10¢ 23.85+0.13b
T3k 45Nanjing45 CK 36.0840.62a 13.742.1a 84.0+10.4a 94.2242.96a 2834+ 1.65a
1 35.89+3.29a 11.7+2.2a 77.9+10.1a 92.94+1.98a 28.06+1.80a
3 27.70£6.42b 10.842.6a 74.8+10.9a 85.82+5.74a 28.29+0.4%
5 26.89+4.44b 11.542.0a 66.5+5.6b 81.1143.08a 28.15+0.46a
7 21.65+2.56¢ 10.8+2.4a 63.3%8.4b 80.20+2.84a 26.714£0.67b

Note: Y is yield, NP is number of panicle, GP is grain numbers per panicle, SSR is seed setting rate, SW is 1000—grain weight. The

same as below.

FT6 2014 FISCABRRARHEKEZTER

Table 6 Comparison of rice yield and yield component under 38°C for different treatments in 2014

PRI LR

b FRBER B e s Hlk D THIE

Variety DT(d) Y(ghill ) NP GP SSR(%) SW(g)
W EES fL Liangyoupeijiu CK 69.43+4.75a 16.3+1.7a 1553+ 12.4a 93.61%1.44a 27.21%0.67a
1 57.36£5.23ab 15.8£2.7a 147.9£ 14 .4ab 79.92£10.11b 25.20%£1.47b
3 55.44+1.47bc 13.8+2.1a 136.4+13.9b 79.62+3.94b 24.46+1.09b
5 52.4240.48bc 143+3.3a 130.9+16.1b 78.24+4.11b 23.51+1.60bc
7 45.2145.99¢ 143£3.9a 106.01£10.2¢ 67.78 £5.63¢ 22.34%1.13¢
3 45Nanjing45 CK 36.08 £0.62a 13.7£2.1a 84.0+10.4a 94.22+2.96a 28.34+1.65a
1 35.13+2.76a 11.5£2.7a 86.9+6.3a 89.23+1.01a 27.261+1.03ab
3 26.721+1.86b 11.1£3.1a 78.415.6ab 83.60+1.44ab 26.431+1.22b
5 25.04+4.08bc 11.8+1.9a 65.4+10.8¢c 81.24+2.33ab 26.16+0.56b
7 18.524+2.73¢ 11.2£2.2a 62.1+6.4ac 80.17£2.52b 26.0410.36bc

F7 2014 F A CUREBERRREEKEFERFE2EWIILE

Table 7 Comparison of rice yield and yield component under 41°C for different treatments in 2014

Hi A FREREL FEi FHE Rl £ P Tk
Variety DT() Y(ghill!) NP GP SSR(%) SW(g)
WAL L Liangyoupeijiu CK 69.43+4.75a 163+1.7a 1553+12.4a 93.61+1.44a 27.214+0.67a
1 47.4443.49b 14.0+2.2a 131.5+17.6b 70.40+7.42b 24.904+0.82b
3 25.00+3.57¢ 15.8+2.1a 101.6£12.9¢ 34.15+13.23¢ 24.83+0.25b
5 13.38+1.39d 16.7+2.8a 93.0+12.1¢ 12.33£6.56d 21.86+1.09¢
7 12.79+5.72d 143+3.8a 90.2+7.3¢ 6.04+5.93d 20.33%1.14c
F9 f 45Nanjing45 CK 36.08 £0.62a 13.7£2.1a 84.0+£10.4a 94.22+2.96a 28.34+1.65a
1 25.01+6.31b 12.74+2.2a 71.6+10.3b 67.04+9.15b 27.2440.49a
3 17.61£5.25¢ 10.7£2.5a 70.6£7.5b 61.21£6.37b 26.25+0.22a
5 10.36 £2.62d 13.4+2.1a 46.4%9.5¢ 29.30+10.95¢ 24.91+0.11ab
7 4.45+1.90e 12.8+2.2a 419+11.1¢ 19.24+12.63¢ 21.63+0.12b
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Table 8 Comparison of rice yield and yield component under 35°C for different treatments in 2015
m FREERHL FehE Tl e TR AR T
Variety DT(d) Y(g-hill ) NP GP SSR(%) SW(g)
P H; L Liangyoupeijiu CK 53.68+4.05a 11.5+1.3a 152.43+12.58a 94.01+2.47a 29.86+1.72a
1 48.14+2.90ab 12.040.8a 143.42+8.04a 88.80+5.252 29.62+2.93a
3 44.94%1.63b 11.8+0.5a 142.96+10.27a 85.71+2.23ab 28.77+0.81a
6 39.0044.24b 12.5%1.5a 133.23+15.34a 78.4442.76b 28.4742.84a
Wl 45Nanjing45 CK 41.31+£4.99a 122+1.5a 95.0+15.2a 96.43+1.82a 32.1141.19a
1 33.3345.20b 10.3%2.5a 89.8+14.8a 94.80+1.45a 32.06+2.98a
3 26.3414.50¢ 11.0£2.3a 81.9£16.1ab 91.03%1.62ab 31.3741.84a
6 23.72+3.36¢ 103+ 1.6a 78.9+12.6b 85.45+2.68b 31.07+2.18a
9 2015 F 38 CAEBERR XY BKIE~ERF-ELEMHELE
Table 9 Comparison of rice yield and yield component under 38°C for different treatments in 2015
A FrEl KA FeE Tl ROk % DS BRI
Variety DT(d) Y(ghill ) NP GP SER(%) SW(g)
Wit 5L Liangyoupeijiu CK 53.68+4.05a 11.5+1.3a 152.43+12.6a 94.01+2.47a 29.86+1.72a
1 45.4849.12b 123%1.5a 139.4%14.7ab 86.70%3.46b 29.13%5.66a
3 39.0244.84bc 11.5%+1.7a 135.94:10.0ab 78.21+4.25¢ 28.26+2.41ab
6 35.0549.21¢ 11.842.52 125.2416.0b 69.62+7.20d 27.3842.17b
I Ff 45Nanjing45 CK 41.31+4.99a 122+ 1.5a 95.04+15.2a 96.43+1.82a 32.11£1.19a
1 27.4611.39b 10.540.3a 88.8+11.6a 90.401.44ab 31.7840.43a
3 21.9945.84bc 9.5+1.4a 80.6+10.5ab 85.91+1.47b 30.49+1.72ab
6 18.8946.89¢ 9.6+2.4a 75.3%5.2b 79.00%4.06b 29.9441.86b
F 10 2015 F AICHERERBEKEFER=ELHBI LR
Table 10 Comparison of rice yield and yield component under 41°C for different treatments in 2015
i FrEERH FehE Tl FioRE 3 AR TR
Variety DT(d) Y(g-hill ") NP GP SSR(%) SW(g)
PifliL Liangyoupeijiu CK 53.68+4.05a 11.5+1.3a 152.43+12.58a 94.01+2.47a 29.86+1.72a
1 30.3549.17b 10.342.8a 130.04+9.1b 72.1442.97b 28.41+2.91ab
3 25.65+8.32b 12342.2a 114.1£16.3bc 49.60+10.41¢ 27.5442.11ab
6 9.25+7.34c 93+23a 94.7+13.9¢ 10.5347.08d 26.57%3.43b
FIHE 45Nanjing45 CK 41.31+4.99a 122+1.52 95.0+15.2a 96.43+1.82a 32.11£1.19a
1 13.42+7.47b 7.4+2.1b 83.9+8.0a 64.4449.04b 30.13%3.71ab
3 10.76+4.87b 7.6+2.5b 76.1+12.7ab 30.62%16.90c 29.2442.05b
6 425+ 1.46¢ 7.242.8b 65.0110.8b 15.64+10.62d 28.7543.34b
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