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Abstract: Based on field experiments, statistical analysis and modelling were carried out to investigate the
changes of climatic resources utilization, risk of heat and chilling stress as well as suitable varieties and so-
wing date for single season rice to switch from indica to japonica type in Hubei Province. The results
showed that changing rice from indica to japonica type can improve resource efficiency of climate, and re-
duce the risk of chilling injury during heading period, but increase heat stress. Among five tested culti-
vars, Yongyoul540 (indica-japonica hybrid) shows the best suitability across all ecological regions, while
the performance of Rejingyou35 and Zhongdaol is less satisfactory or with less suitability than Yongyou
varieties. It is concluded that rice of japonica type should be sowed in the last ten-day period of April in the
northern part of Hubei, and in the early and middle May in the southern part. Sowing in this window,
80% of the years could avoid heat stress during heading period.
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Fig. 1 Agro-ecological zoning of Hubei Province
and spatial distribution of meteorological
stations as well as experiment
stations for rice of japonica

type in contrast to indica

WREE) » (O TTHRLGEWE T FR A+ S8R X8 AR T 3%
B (R ok % 19 S ) » (O TTHRU GHEBE FBR . £ 35
AFDR 88 32 35 332 18 {8 P 452 1k EE B » (4D IRAMT (33
).

(2) BB E 5 Kk

I DA ML G 1 50 0 1) 0 30 R ook 3 B
BE 2 5 AR Bl Y 5t 1% 2 808 CERES-Rice
RO PEAThR E S ARG AL 6 ARG 5 (5 2 Dbk
65 2R 60 (1) B [ 3 56 9% ek ot AR 0L 1 A I RN 7 i E
AT E , 45 5 B AUE 55 UL I %) 0 T [l Jy #2420
AR B LR 25 (RMSE) | b e Ak 34 )7 f 1% 2%
(NRMSE) %X B ROCR A7 PEA . B 0 ik 245 2R
W 2 FroR & & W1 OF 16 81 F 8 i) BEE 5 52
R ENOE NS i T SRR I - e cACI S Y S €
LA EXR T 0. 916, RMSE 4 6. 9 d.
NRMSE 3 7.7 % SRR AT 5 7= 1 4D {H 5 5
T PR F3C et F61 3 A A X 85 A 43 B (H SR T — 2%
B, LB TR B 0. 76, WA B 0. 632,
RMSE 2/ 1233.5 kg « hm *, NRMSE J 14. 9%,
BRI . Zebr e J5 1) CERES-Rice #5717
il F st 1 2 B Re 0% S I3 B A I AR KR B T
S D RN i T W 7 I DS NS T G
B, 2000; # 75 8545, 201352014 5 I 458 25, 2008
2015),

(b) y=0.76x+2474,°=0.632
12500 .
o P
@
10000 e
g s’ [
2 F %
<7500 S
%ﬂ - o L)
o . ik
ﬁ 5000 : .. o
= ° [o] simines
R [ ] mitk1s40
= 2500 [o] s
Lo ] sbsikas

0
0 2500 5000 7500 10000 12500
el /kg - hm

Kl 2 CERES-Rice #5150 58 TE AR

1501(a
(a) y=0.89x+11,r=0.916
A
A A A
125 oYY
g A Aé AL ’
A A
3 100 R ke
ﬁ A A Emm
@ e e
L) L[] rﬁ'vﬂ"
75 o 2= [e stk
- ..‘; & |wmitkos
* e oe® [o]mtt1sa0
v [o|tmms
50 Lo ] mmpas
50 75 100 125 150
SEMIRE/d
(D REM,
Fig. 2

(3) BERIBEALL I3 7

BT A& )E M CERES-Rice #8, 4 4 J 15 H
BB 5 d BEE — SRR R A ) R A
30 AR R BTREXT 5 ALK bl R AT 33 AR AR

(b)) F= i

Validation results of CERES-Rice model for (a) phenology and (b) yield

AT 5 DA 71 AUl S A R T 25 5 Rh
AR TE AL SN B L A AT ST A 5 AN KA
ARSI BISRpE b VSR AAL YLD I T 0 R L SR AR
i BEAT X X GEiT 4 A v i B AR AR L 20 AT U B



&5 4

TR WA — b R R ORE UG A5 1 A B a0 631

T I FH 23 38 B RS LR Y
1.3.2 RER&H,HF ik

>R I o et il B O A6 0 R A E A8 AR D HOF
PR S 3 d ML =30 C i H i il =35 C
(B R4, 20085 7 3R 3545, 2009 (5 R A 55,2009
TLALEE 20103 /L% ,2015), ISR B ES T
1981—2013 4F 7—8 H i F o #4152 3 d DA
gk 1 kiR cE SR, S EP L dieh 1A
ERAEH . HEHSKIT 334 7TH1IHES H 31
H A = I 3CE 9 H 2 Dw, TR H R T3 0%

P Pro=2% 5 100%) . 45 2 0 5, 1% F 25 10 44

33
AN 54 %N

2 SR o R i O A A IR V2 A AR A < Hl
FRiELE 3 dFHRRART 23 CLMifEIEL: 3 d Ty
AIRET 21°C CRIMHEE, 20125 5K @ 4555, 2013 5 AR 1
,2015), fRIIR AR B ARSI 19812013 4 78
AMRIEAELRE.ELE 3 d XU Fidh 1 IRIRIRE
TR AP D didh TAMRIRRHE B S Z
HZi1 3347 A1 HE 8 H 31 HIKIRA EMIK
B A E BARR Y F R O ik B AR E
AR 1R L 12 HAR TRV 5 XU R K
1.3.3  AAEFRA N F 57k

MR AR AR TR L i = A AT
RSO S Ao B2 IR R R A8 1k, o R= (R g SE bR
A K/ B B R AR KD X100 %0, Bk R R 2R K 3B
FIF 2, AR A5 2 2 XA 5 2R U3k L 4% o it i)
T FEARFE 0 A AR 25 X R S i KA K L
FHAR I WL F 4% 25 251X 5 At o A a6 08 00 )

P 0 0 42 5 DR B X B A £
A LT 2 PR B0 2 R X R
OB 7 B (422 50— 25 B 2R VUL
%,

2 AR5

2.1 HIBESKEFRMARSN

H ET7E S A6 AR R L AR X R /N
oA R S Dl S TR, R AR PR 3
5 R Aty 18] B8 R BB R E O (3% 10 d 31580 J5 1 K8k
PR Ry — 2 v g ] R A R B, B i A E 42 o A
JEARAS LR MEA 160~ 165 d 7] F Al — 72 b £
MHRA 170~190 d A FpA —F g, H R 56 %
WY, AE AR b X — Al R SE B AR & o 144 ~148 d, %8
PRR R 13~20 d; Bg &8 X — Z= Rl A 52 br 2B & B
137 ~141 d, 238 R ECR 31~49 ds %5 I R EH
i G2 YR A BT 0 R o Al R T b3S s XORE R
SBRAEE W 155~160 d, 25 I R Eh 4~6 d, LFp
RIAF R 7T~ 16 d; g B DXORE 5 52 B 2B 75 109 Oy 142
~157 d. 25 PR A N 14~35 d e RoRIAS 2> 5~
27 do KR SL bR A K (D) n] B R R % (D)

B 4 T R S R A K R 2 (R B :R:%x

100% . AT LA o Rl FE SRR RE 2% 52 e ol 4 A L 45
PR BOR I /> 5~27 d A KR R 42 5 5% ~
10% (% 1,

1 —FHUB.EREFTHKEML

Table 1 Growth period length for rice of indica and japonica type
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Table 2 Resource efficiency of climate for indica and japonica rice (for yield and economic output)

KR R G Rh 6 kg - mu ! AR JEHY G AP /G » mu!
Sy 647.9 671.3 655.0 23.4 7.1 1788. 2 2081.0 2030. 5 292.8 242.3
AR 610.0 662. 3 633. 6 52.3 23.6 1683. 6 2053.1 1964. 2 369.5 280.6
VLB J 643. 4 676. 3 580. 0 32.9 —63.4 1775. 7 2096. 5 1798.0 320.7 22.2
E i) 633.2 661.7 567.6 28.5 —65.6 1747. 7 2051. 3 1759. 6 303.6 11.9
R 601. 6 631.9 489.9 30. 3 —111.7 1658. 8 1958. 9 1520.0 300. 1 —138.8
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