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Abstract:W ith the average daily tamperature from July t August, the ten-day average temperature and
precipitation from May © Septanber of rice planting area in Heilongjiang Province during 1961 to 2006,
by using themethod of climatic statistics based on which the tamporal and gatial characteristicsof ster-
ile-type cool injuries are analyzed under natural lowv temperature condition Thispaper smulated Ja-
ponica Rice climate productivity and established 5 models concerning the relationship betveen Japon-
ica Rice climate productivity and the average tenperature and duration of lov temperature in sterile-
type cool injuries by using Logistic Curve Equation and linear regression in 5 regions The reaults
show that in recent 46 years, sterile-type cool injury occurred most frequently in the 1970s and its oc-
currence gradually reduced in the 1980s and came o a low point at the beginning of the 21st century. As
for regional distribution, frequency of sterile-type cool injury is high in the north, east and central areas
while its frequency ismoderate in the uth area and lowest in the west area Further investigations show
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that Jgponica Rice climate productivity is not significantly correlated to the average tanperature However,
it is closely correlated to the duration of lov temperature in sterile-type cool injury and presents obvious
geographical differences the relationship betveen Japonica Rice climate productivity and the duration of
low tamperature isvery significant in the north, east and outh areas (P <0. 01) but not that significant in
thewest and central regions If the sterile-type cool injury prolongs for 1 day, Jgponica Rice climate pro-
ductivity will reduce 119. 89 kg/hm?, 213. 60 kg/tm’ and 133. 84 kg/hm’ in the north, east and uth ar-

eas repectively
Key words sterile-type cool injury; rice; climate productivity
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Table 2 Regression analysis of Japonica Rice climate productivity and the average temperature and duration of lov temperature in

sterile-type cool injury in the study area

R R1 Ro

Y =6 957. 44 +124. 46X, - 133. 84X,
Y =5 208. 99 +226. 82X, - 103. 75X,
Y =8 135.50 +9. 75X, - 85. 54X,

Y =6 060. 29 +152. 1X; - 119. 89X,

Y =6 314. 11 +160. 31X, - 213. 6X,

28
26
37

38

0. 519" 0.213 - 0.505?
0.412 0. 305 - 0.356
0.291 0.097 -0.201
0. 4607 0.234 - 0.443?
0. 6227 0.264 - 0.619?

Y , X1 , X
R, Y X, v o2 0.05 0.01

( 0.01 ),

(1)46 a 44

20 70 , 20 80
, 20 90
, 21

(2)

, 14,
119. 89
kg/hm® 213.60 kg/hm® 133.84 kg/hm?,
, , 3d
18

(3)20 80 ,

, 2002 2004 2006

[8]

[9]

[10]

(4) :

, 2003, 19(5) : 135-136
[J1. , 2004, 5: 33-34
, , . [31.

, 2003, 25(2) : 26-27.
TokitaH, Sasaki J, Itou O. Relation betw een sterility due to cool-
summer damage and standing crop of rice[ O ryza sativa] plant in
1993[ J]. Tohoku Joumal of Crop Science, 1995, 38: 13-14.
Satake T. Effect of cool-summer damage due to floral impotency
on the male sterility of rice plants[ J]. A griculture and Horticul-
ture, 1972, 47 (2) : 285-290
Hayase H. Smplemethod for estimating the most sensitive period
to cool-summer dan age due to floral mpotency of rice[ J]. A gri-
culture and Horticulture, 1976, 51 (1) : 641-645
Satake T. D etem ination of the most sensitive stage to sterile-type
cool injury in rice plants[ J]. Research bulletin of the N ational
Agricultural Experiment Station, 1976, 113: 1-43
Hasebe T. Cool summer damage and w ater control labor[J]. To-
hoku Journal of A gricultural Research, 1994, 44 (1/4) : 7-14.
Hiroyuki S, Toshihiro H, M asahisaM. M odeling ikelet sterility
induced by low temperature in rice[ J]. A gronamy Journal, 2005,
97 (6) : 1524-1536.

lizumi T, Ishida K, Hirako S, et al Resistance to cool-summer

damage resulting from level of cultivation practices represented



320

33

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

by fam household characteristics[ J]. Joumnal of Jgpanese A gri-
cultural System Society, 2007, 23(1) : 1-10

[3]. ,1981, 4(2) : 192-198
[J]
, 1999, 22 (4) : 671679

[J]. , 1990, 13(3) : 259-265

[J]. , 2007, 30(6) : 799-806

[J]. , 2005, 21(6) : 197-201

[J]. ,1994, 2: 15

[J]. , 2004, 13(2) : 92-95

[J]. , 2003, 61(4) : 507-512
Imai R,W en J, Sasaki K, et al D iverse mechanisns of low-tan-
perature stress regponse in rice In Rice is life: Scientific perspec-
tives for the 21st century [C] // Proceedings of theW orld Rice
Research Conference Tokyo, 2005: 54-56
N ishiyana | Fighting against cold-w eather danage to rice[ J].
Fam ing Japan, 1995, 29(6) : 38-43
IminN, Kerm T,W eiftman J J, et al L ow temperature treament
at the young microgpore stage induces protein changes in rice
anthers[ J]. M olecular & Cellular Proteamics, 2006, 5 (2):
274-292
B okura T. Technical development against cool summer danage
of rice plant in Tohoku district[ J]. Journal of A gricultural M e-
teorology, 1998, 54 (3) : 267274

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

N akazono K, Inoue K. Estimation of young panicle length and
cool injury of rice[Oryza sativa] using cunulative temperature
[J]. Japanese Joumal of Crop Science, 2001, 70 (2) : 247-254.

[J1. , 2003, 29(10) : 3-7.
s s . MOD IS LAI SM -
RW [J1. ,
2007, 23(11) : 188-194
M ]. , 1986
) [J].
, 1996, 17 (4) : 41-46
[J]. , 2004, 24 (1) : 85-92
, ) M ].
, 2000: 31-98
[J]. , 1998, 9(3) : 314-320.
[J]. , 2000, 15 (2):
189-193
[J1. , 1995 6(  ):19-25
[J]. , 1999, 22(2) : 170-179
[J3]. , 1993, 14 (1) : 35-40
( : )



