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Correlation of intersubspecific hybrid rice spikelet fertilization rate with temperature and related statistic mod-
el. LU Chuangen', ZOU Jiangshi', HU Ning?, YAQ Kemin®(! Jiangsu Acadenty of Agricultural Science, Nan-
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Using four types of rice, 7. e., indica-japonica hybrid, intermediate hybrid, indica and japonica cultivars as test
materials, this paper studied the sensitivity of intersubspecific hybrid rice to climatic factors, and the correlations
between spikelet fertilization rate (SFR) and daily meteorological factors during 2000 and 2001. The results
showed that the SFR of intersubspecific hybrids was lower than that of indica and japonica cultivars. Among
eleven meteorological factors, temperature was the key factor, and the mean temperature within five or seven days
around panicle flower blooming affected the SFR significantly. A comprehensive model of SFR-temperature was
established, with which, the fittest temperature and safe temperature for fertilization of intersubspecific hybrids
was estimated to be 28.2~29.3 T and 23.4~24.3 C,2.2 C and 1.5 T higher than those of indica and
Japonica cultivars, respectively. It was suggested that the safe heading date for planting intersubspecific hybrid
should be moved up to the last ten-day of September to the first ten-day of October in southemn China, the first
ten-day of September in middle and lower reaches of Yangtze River Valley, and the last ten-day of August to the
first ten-day of September in rice planting area between Yangtze and Huai River.
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F 2000~2001 “EFE R 3K (32.0°N, 118.48°E) # {77+ #f
BRERRE. B/ 15 MARXE ST AR, A4 A
30 H~7H19HBR204d48&™ 1 #, 3t S . N7 A TFa~
10 A T &), 38 RHER 3~ 7 d #1TH L BEERITC, K
BEWREEZHER LFHEMBRESCHZWHA, U
I3 EHNZRARRS SR EEN LA EZER. &
MEFZERMMARA 1~23 KGE D). MR ERE
MEHSZFAHBETHRE EHEE . RIKEE . R
B8 AR BEOK &), BB R T A R LB
B R EiR A 1951~ 1992 FhEBE N 28 M KK 8T
SHEHBTESLEBHREE.

2.2 REFE

15 MAKBEMEFELAR (AT R WD H
4 FRE, Hoop TR ) 22 5 B 3043 SRR 4 f o ] A 2
PR (SR FMERER) RERAN 1) 8~
KA A12 (Kasalath/Akihikari), A23 (K58/Kasalath), A114
(Kasalath/Nekkenl ), A172 (3037/02428), TAO1 (NJ11/
02428), TA05 (NJ14/02428), 3t 6 ™23 E & ;2) sp A B 4%
P B R RSSO NS ) PRI L (5% 645/9311), iR
E32 (3% 64S/E32), WU 422 (731A/8 E 422), 3t 3 P2
AT (BB ). 9311, IR36, 23 (Kasalath) 3
KRS 1 AR AR 63;4) 8RS . KS8 FI w21 3t 2 4
TN

A MARSEHZHR LEREAAENER BT FH
ES5FAMER ARASLEFZEMEXEEE, FERE
DEREHMEEETHE HERT 1 ISEEF. |

1 4 EBAERRENSGITER
Table I Spikelet fertilized rate (SFR) of four types of rice(% )

FHEFHRB2H.T(BELRKNITEE 2d HHRHT
PUE), T,(REL KAATE% 3d AN BN TEYHE); RS
Rl 2 B T™Ms, TM (T HRBENEX S FHRMAER, T
B ; H B SR 2 . Ty, Top s THIH IR BRI H B 8%
2 . RHs, RH, M1 S, S;; HE/KE 1 . R;. LIRS ZEFH
ATE R A B MRS REME KR SRAAEN L. @
XAWHE RS, BEXLEFNZHENERAE, B
SR B (A R (18]

REZHEEREHEXE, ARKEEABKX 1951~
1992 FEHRFHATHRERE, BE TR EALBEPESE
FERBEMENTLFEL.

3 GRESH

3.1 AFEBRAKBEEELAABRERNER

BE 1FAES, EHESKEAHT, 4 FEHE
KB THZEEGEREER EMERE, T
¥R 63.3% +17.9%; FPRIBHFHHK, THH
69.3% £9.4% ; HIFE RIS, 2514 73.8% £
13.9%H1 76.7% * 6.4 % . RIHF 2% B f0 o (] 7Y
HHNBSEREZEENTEHED K 12% 1 6%
D, ZALHEAREERE—RETEAS
L BEERERKMAE R 2R E XK TR fe 2
SRR MR RBI LR T B — 0, 4 FREK
BEMESZEEANEE R, W RERE LM
W, FHFEAZ —BET EME, A 2R F I
B T [ R 2 B A B S0 RS AR L e
b E R R ZREERR RS AR 52.2%
38.5% (K 1), ESTHBMER, LIZHEEMN
TREFNRGEREEREYE, DNEELEZEEN
REEH BT ER, W 2 X BT
UpAT

E- | RKEITHY
Type Mean
MEE 2 Indica-japonica hybrid A12(12)1 A23(21) Al14(13)  Al172(16)  TA01(14)  TA05(11)
T ZHZE Average SFR 75.9 70.8 55.2 51.7 61.5 64.4 63.3
&M E Highest SFR 96.2 97.3 97.5 93.4 96.4 89.8 95.1
BREHCV 36.4 44.1 62.7 64.4 56.7 48.9 52.2
A 22 f Intermediate hybrid B R HE L Liangyoupeijiu(19) B {8 E32 Liangyou E32(16) 1R 422 Siyou422(16)
T35 K Average SFR 63.7 72.1 72.0 69.3
B & 3 X Highest SFR 96.0 96.6 92.9 95.2
TREM CV 43.6 37.8 34.2 38.5
T indica 9311(12) IR36(23) $23(15) i £ 63 Shanyou63(15)
-1 5% ¥ 2 Average SFR 73.5 72.0 83.3 66.2 73.8
& 2% F Highest SFR 91.0 94.9 98.2 93.2 94.3
FREH CV 18.8 29.6 28.6 43.8 30.2
B japonica KS8(18) w21(19)
P K F Average SFR 79.0 74.4 76.7
535 % Highest SFR 92.0 94.3 93.2
TREH CV 27.0 37.6 32.3

1) ABUEER K Sampling times.
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Table 2 Correlation coefficients between spikelet fertilized rate and climatic factor
I H Item Ts T, Tws Twr Tas Tz RH; RH, S5 S, Rs
Al2 0.83* 0.80"" 0.81"" 0.77"" 0.82"" 0.79** -0.39 -0.31 0.53* 0.43 -0.02
A23 0.90** 0.90*" 0.89** 0.87"* 0.87"* 0.88"* -0.13 -0.01 0.38 0.17 0.30
All4 0.79"" 0.81"* 0.77"" 0.75"" 0.74"" 0.77"" =-0.33 =-0.26 0.49" 0.35 0.16
Al72 0.77°" 0.79** 0.74** 0.74** 0.75** 0.80** 0.19 0.33 0.29 0.03 0.22
TAO1L 0.80°° 0.80"° 0.76"" 0.76"* 0.78"* 0.77"* 0.15 0.22 0.14 0.10  0.30
TAO05 0.89"" 0.88"" 0.90"" 0.89"" 0.85"" 0.84"" =-0.09 0.01 0.51* 0.27 0.47
ﬂfiﬁﬁ%ﬁjﬂm”im hybrids 0.83** 0.83** 0.81*" 0.80"° 0.80"* 0.81"" -0.10 0.0 0.39  0.23 0.24
B HE N Liangyoupeijiu 0.79"" 0.77°" 0.77°"° 0.73"° 0.77°° 0.76" " 0.07 0.23 0.13 -0.10 0.31
Btk E32 LiangyouE32 0.77*" 0.71"" 0.76°" 0.67"" 0.74"" 0.69"" -0.21 -0.08 0.26 0.06 0.24
MR 422 Siyoud22 0.79%* 0.73** 0.75** 0.67"* 0.77"" 0.73"* 0.06 0.19 0.25 =-0.06 0.32
“P’E]ﬂg’gﬁ?%ﬂ%.g . 0.78*" 0.74*" 0.76"" 0.69"° 0.76"* 0.73"* -0.03 0.11 0.21 -0.03 0.29
Average of intermediate hybrids
9311 0.54* 0.59° 0.41 0.46 0.67"" 0.68"* 0.22 0.36 -0.29 0.50" 0.45
IR36 0.74"" 0.79"* 0.75"" 0.78"" 0.66"* 0.71"" -0.23 -0.17 0.38 0.29 0.20
S23 0.72°° 0.75"" 0.78"" 0.78"" 0.57"" 0.62"" -0.32 -0.27 0.50° 0.46" 0.20
ML 63 Shanyou63 0.88"" 0.89"° 0.91°" 0.90*" 0.79** 0.86** =-0.14 0.12 0.38 0.54* 0.12
KR 2 RUT-H Average of indica 0.72°° 0.76"* 0.71"° 0.73°* 0.67°" 0.72°* -0.12 0.0l 0.24 0.45° 0.24
K58 0.72** 0.78%* 0.73** 0.78"* 0.65"* 0.70"* -0.11 -0.05 0.18 0.12 0.24
w21 0.66"" 0.58"" 0.68"" 0.60"" 0.60** 0.53"" -0.05 -0.02 0.18 0.10 0.19
R R RITHY Average of japonica 0.69"° 0.68° " 0.71*" 0.69"" 0.63"" 0.62"* ~-0.08 -0.04 0.18 0.11 0.22
1) 2000 5 2001 EWMHE A 4 I #7 Samples include data of 2000 and 2001. * * P<0.01, * P<0.05. T/ The same below.
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PLa FRRUKBER —BREETHZHEEEHEE
RANTER, M3 MEBE A, KEE 2R/ T %
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Table 3 Spikelet fertilized rate of four types of rice at different temperature

KA # B Temperature(C )

Type <20 20.1~22 22.1~24 24.1~26 26.1~28 28.1~30 30

M 2 indica-japonica ZH R SFR(%) 2.9 37.2 36.6 84.1 84.8 88.5 80.7
3E - Compared to average(% ) 66.7 59.6 60.0 103.9 98.7 101.3 106.3
B2 X Number 10 14 12 16 10 23 2

PR R 44 Intermediate hybrid 523 % SFR(%) 4.2 51.3 62.4 77.5 91.3 86.8 -
PE F Compared to average( %) 96.6 82.2 102.4 95.7 106.2 99.3 -
FE A3 Number 1 7 12 16 3 12 0

M B indica ZHE SFR(%) 5.0 76.5 70.2 81.5 81.4 85.4 71.1
¥E °F Compared to average( % ) 114.9 122.6 115.2 100.7 94.7 97.7 93.7
B 23 Number 6 13 12 17 6 14

B | japonica SZHE SFR(%) 5.3 84.6 74.6 80.7 86.3 88.9 -
BE P> Compared to average( %) 121.8 135.6 122.4 99.7 100.4 101.7 -
H A5 Number 3 6 8 10 3 6 0
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Table 4 Simulation for spikelet fertilized rate of an indica-japonica hybrid A23 with linear and nonlinear models on temperature
£ H PEHA HX A BEZIE AR
Year Simulation Correlation Temperature Number
model coefficient fluctuate (T)
2000 LYEBR Linear model P=7.065Ts—103.2 0.879°* 15.0~28.8 15
FELHERRY Nonlinear model P=-0.003Ts+7.166Ts— 104.3 0.879" " 15
2001 B Linear model P=4.574Ts -49.3 0.494™ 17.7~32.4 6
FE LR Nonlinear model P=-0.980Ts>+53.66Ts— 641.1 0.946" " 6
2000 + 2001 RYEREA Linear model P=6.225Ts - 85.9 0.754" " 15.0~32.4 21
3 L EH A Nonlinear model P=-0.326Ts>+21.17T; - 248.7 0.812"" 21

*» * P<0.01;ns: N2 F No significant correlation.
w2 FRAEZHEERMT 2R EE SR
(2000 5, BEIREE 15.0~28.8 C)MHBET
30CHE R (2001 &, BEEE 17.7~32.4 CT)H
A23(K58/Kasalath) 7, 1T LS H AR 44
LA RCR B SRS 2 4 MW . A23 7E 2000
FUZEESBEMLEMERED &R K,
M 2001 FHELEUSBRARRE S WELERE
HUE, WRFELEN KRR SRR
SHEMXRES ), FATENZE RN T W
FWEE 15 1018] FESpERIAMISE R eh, 7F 28.4 CTHY
A23 3K N 96.8%, T 32.4 CHI{L A 66.7% .
ETRESFERSNKBUZEELTZER
FIFE g (8 11516181 e sy 8 — R SR BRI & 2
HWE-REME SR 4 HEAKEHE R TR
ERFE(P<0.01, 1) R XA &G HEY
FFafma AR ARBEMTREEEENE
WMAFTE. 4 MRBKEZRE - BRERSHENR.
Pugzw = — 0.789Ts% + 46.21Ts — 586.9
(r =0.874* %, n = 87) (1)
Puygmzw = — 0.829Ts2 + 46.83Ts — 571.8
(r=0.735"",n = 51) (2)
Pym = — 1.208T5% + 63.56T5 — 744.3

(r =0.769" ", n = 65) (3)
Pggm = — 0.702T % + 37.73Ts - 417.9
(r =0.710"",n = 37) (4)

HRAER A RN A EE, TR T 4 Bk
BKRE TS sf B Al h 23.5 (KR MKE) M
28.5C(REFR)IT R E, F 5 LRUELER
HATTHR. GREH, SRTEERT. W 28.5C
ot e P SR TR 87.6%, LR MR 4
B4 89.2% (K 5).

(1) ~ (OHFERWKERH 4 FERKBER
BENRERE(EHERSHMRE) G EHER
WARBLELBE(ZHEER 70% TR E) DL K&

EARBEXFTHEHERIZRESTE 1
CTREEMMME, %-C (K6 . BHRXTUFE
i, 4 PRRRUK RS R 00 B @ 1R A ), O e
$429.3 C, HE B ZFh A 28.2 C, T a] 24 Filr iy
HECHBESERBNTFEES 2.2 C, HHTHE
ARXBERNFEZEEELN SEUES. 28
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Fig.1 Correlations between spikelet fertilized rate and temperature for

four types of rice.
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Table 5 Comparison on theoretical and practical spikelet fertilized rate of four types of rice
o B 23.5(T) 28.5(C)
tem Hib L e A it LRE EMeHiE

Theoretical( % ) Practical(%)  Temperature(C ) Theoretical( % ) Practical(%)  Temperature(C)

HEZH indica-japonica 58.1 65.1 23.7 87.6 89.2 28.5
a4 #F Intermediate hybrid ~ 65.5 71.7 23.6 81.5 89.4 28.4
T indica 80.3 82.3 23.5 85.5 86.5 28.4
B jjaponica 80.0 82.0 23.7 88.7 87.4 28.4

R6 A PAYABIMEHRE BHFEREDE
Table 6 Temperature index and fluctuating rate of spikelet fertilized
rate for four types of rice

% A BE  WERD PREEH UE 8

Type Temperature indica- Intermediate indica  japonica
() Jjaponica hybrid

BiE R 29.3 28.2 6.3 269

Fittest temperature(C)

Z£RE 24.3 23.4 3.0 2.7

Safe temperature(C )

RHREYE 2 8.3 7.0 5.6 4.0

Fluctuating rate of 26 5.2 3.7 0.7 1.2

SFR in temperature 28 2.0 0.4 -4.1 -1.6

variation{ % - C ™) 30 -1.1 -2.9 -89 -4.4
32 -4.3 -6.2 -13.8 -1.2

FH T70% B9 32 £ 18 BE 0 1] 22 32 R b B ML RS A
e, Wi ZF ok 24.3 C, FRIBZ4F o 23.4 C,
W EIEZBEFHEHBSERNTFHES 1.5
T. T REXZEEYEE RIS, BE
REBEKTT, 20 R E 03 sh BB AR A
%7 4 HABOKEMHSHE BRSO NE

Table 7 Synthesis model of SFR-temperature for four types of rice

LA FEBE RO ZEEENERZA ISR
(=30 C)TFEAMD P HMET (<26 C)HABKRK,
KPTFAHAIAZETEEXATRSRETRERER
FmERTREARENFFA.

3.4 ZHEBESSHER

RiE EAZEE BEXRZN ST, A2EHEE
EHBREEENZEENGEEW, FZXRAET
B AEET 4 FHREKENZEE RERE . %
ERNAMEAEMSEE 2EANEE -8
AR R ERAESIF I AL ERE
B E e, A FHBERABYZER, a5
REBERBEEER, HFHAREHRELAT (Ty -
T.) &R H Bt 2R L. i EiR 4 AHE
FRINZEE-BEGSHEAYNERKER G
MEFHES(ER?), LB T HER T W 4 #
KAKEZHET AN BESSER.

E ) HE Model BRI Effect of model

Type AR
F R Number

RlIEE Z F Gumaw =— 0.497T;% + 28.40T; + 1.734Tys + 1.728Tps —

indica-japonica 0.684ATs — 412.3 48.97 0.841... 87

o ] B e B Gamy =- 0.004T;% + 0.146T7 + 1.952Tys + 3.619T,5 + 16.58° 0.793° 37

Intermediate hybrid 0.864ATs — 68.58 ) ’

M Gum =— 0.588T;* + 31.63T; + 0.600Tys + 0.313T.s + ‘s

indica 1.193ATs — 370.8 16.80 0.736 65

HE Ggm =- 1.059T;* + 58.35T; + 0.336Tys — 1.768T.s +

Japonica 0.339A T, — 666.3 10.66 0.786 37

Ty : BRUEYKXREIGE 3 d 9 FEIBRE Average temperature within seven days around bloom flowering; Tys Tos« ATs: BRES R REE £ 2 dH
BERRE . BEBEMEF H YL Highest temperature, lowest temperature, and temperature fluctuate, respectively, within five days around bloom

flowering. * *P<<0.01; * * * P<0.001.
4 i i
FRREKAOEFEARZEYEGHE EME
H,EEERHFTHREZHEEYET 90% ({L TA0S
#89.6%) EREFTRMEHEAT, MILEZHE
FEZFEMREESAEESHFHEmE. “E,
W RFZFEEEFN ZHEORE(ELER)F
-2 - i g Bl ioReck: ish JUP Y
PEM LR ATP & BRI L & 14, X &3
FOFEZENA LM FENNBESESHF
E}g%nﬁ]“”,

11 TS RE T3 4 FRBEUKRE K2 2t
Ikt EERy BFERYMKBZENEER
FUBELK RAE & 2 d(Ts) MBS TE 4 K KA
EE 3 A(T,)HEmER T EENBEEHHEXE. &
SR REE S FHSEAXE T, M EH
A B _E SRR

BB 2N BB E — R AR A
HREKRIEXEESRBRAEEREKT, B
ROMREBENEN WEHERBRZH
6192 A FHLTCEAFERELT 4 #EAK
BHRHEE-RESSHAJFRATEERFHYR
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BR.ERESB.BEKSBMHIKESEEREE
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BERSZEEME, MEYZEENZERTR
ERTFEBRKER. LRI ZX BT ZHEEH
ERETH.EFB MXHENTREARAAES T
MR, RALHEIATEEEEIEBEERT
MRS AR, ER AR ME AR, BFELR
RIEMAE AR HENREEXHERTES%
3 Z FE X T i (A1 BY % Ff, 2B 2 A SR A (] ) 5
EEBREMAMZERNEERERFLY 4 7
RERPKBEZEESREMAHCREERWE R >+
BRI R ~RITE > BB A, RBXM ZHE XN
2 B 0900 R B0 0 HUE 22 > (B B Ze o > Al >
R, XV TMEAXENZEENRELCHER
18 0 BT H o e RO S S R '

W FE 2B E TS ZREH WA KR ES
[FH, B KB £ B4 MR & E A R R g
B RABEFHE SN THRERNMH TR T
KEBREREERRTSEEREEY TR H
B, B TR 4 A T MK 1R BB 0 R 38 5 L ] 2 F 45 5T
ERHBEHENEE SRR E0RERFHEEITR
gt Y. ot (8] 2% -k G TUC g 536 0 2 1 0D UK 08 o R 2
A, X EE G AL RE R, T E R BT
HESMEMBREERFTER LR KBZ
BERNMEEMERESEIHEANG R FF
EEMMREREN REN ZRELHEWEE
ZTEREHOBRES O ARXB X, HEX
KRS 2R AEAE R VE S R 4 R RIK
BHZHEE-BENREMIERERIZE, ALY
ZUEHEEEHHERE REUSHFEITEL 4
MERKEBHHAEZEREREMNE2EE, XK
SHXMRAESHTRERRESLFE R RN ZE
ZILRAFEBSENE.

THAIREBAEZIEERNEERENEZ 2
BESHIH 29.3~28.2 f124.3~23.4 C, 47tk
M EBWEHMES 2.2 /1.5 TP mHAESR
MEEHERSFREER B, Exa 5 ETL
MRIAZEMRE REEZEELR FNESH
FHmZRESREFMZBEMXE, THLHE
ZeRr RS B 09 25 1, A 3B A R0 T AR X 38R0 AL
iﬁg[lz]_

HTTEREFSREMHIBAR BRI
FREE, hFLE[ERZ T H X BT
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