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Simulation of Rice Adaptability Adjustment in Fujian Province Under RCPs Scenarios
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Abstract: [Objective] The impact of climate change on agricultural production has become increasingly obvious, and
some adaptive adjustments on crop cultivation can significantly reduce the negative effects of future climate change.
[ Method ] Based on the coupling of the BCC_CSM climate model and the crop model CERES-Rice, we selected the most
adaptive rice varieties and the best sowing dates for each rice growing region in Fujian Province, China under the two
scenarios of RCP4.5 and RCP8.5(named after a possible range of radiative forcing values in 2100 relative to pre-industrial
values +4.5, and +8.5 W/m?, respectively), and then we assessed their changes in rice yield, yield stability and the overall
output of rice. [Result] The simulated yields of early rice with adaptive adjustments in the double cropping rice region in
southeastern Fujian under RCP4.5 and RCP8.5 scenarios increase by 1.6% and 1.9%, respectively compared with those
without adaptive adjustments; and for late rice, by 13.5% and 9.8%, respectively. In double cropping rice region in
northwestern Fujian, the simulated yields of early rice with adaptive adjustments increased by 1.4% and 1.0% under the two
climate change scenarios compared with those without adaptive adjustments; and for the late rice, by 11.5% and 7.9%. The
simulated yields of single rice with adaptive adjustments increased by 14.1% and 13.7% under the two climate change
scenarios compared with those without adaptive adjustments. With adaptive adjustments, the overall output of rice in
Fujian under the two climate change scenarios increased by 9.3% and 10.5%. [Conclusion] Climate change had adverse
effects on rice yield in Fujian, and some adaptive adjustments could be taken to alleviate the negative impact.
Key words: climate change; RCPs scenarios; rice; adaptability measure; crop model
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Fig. 1. Distribution of rice growing regions in Fujian
Province, China.
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Table 1. Genetic parameters of representative rice combinations in Fujian Province, China.

JKFE i Ah Rice combination K7 Type P, P.R Ps P,O G, G, Gs Gy
21 4f 2155 Hongyou 2155 IBZAELAL EILM 601.2 54.7 135.3 12.4 88.6 0.034 0.48 1.13
1€ 2 4 3301 Hua 2 you 3301  FLEAHTH) MIEM 703.0 90.0 370.3 11.5 88.0 0.016 1.15 1.10
Pifl 667 Liangyou 667 FRE R MIMM 620.5 132.0 660.2 11.7 72.0 0.019 0.47 0.65
"4k 2186 Guangyou 2186 IBZAHL MILM 716.0 75.4 515.0 11.3 99.0 0.016 1.64 1.10
AL 9775 Shenyou 9775 BRI LIEM 505.0 204.0 124.0 11.0 59.0 0.016 0.53 1.14
Z=F:1 656 Taifengyou 656 & Hl LIMM 696.0 130.0 439.0 11.0 77.0 0.016 0.06 0.67
Z&=£4)t 2098 Taifengyou 2098 IR ZuHfHl LILM 811.0 204.0 214.0 11.1 47.0 0.017 1.01 1.04

Py — SEAE TR A AR, P.R—ICBUBIIIZ AL, Ps— S8 GBI 7 A R, P.O— S R R Y IRIEIE AT, G— LI e AL

FHG G2-HALROL T AT FEAL T, Go— 7 BER AL Ga il FEA B AL

EILM, Early-indica with late-maturity; MIEM, Medium-indica with early-maturity; MIMM, Medium-indica with medium-maturity; MILM,
Medium-indica with late-maturity; LIEM, Late-indica with early-maturity; LIMM, Late-indica with medium-maturity; LILM, Late-indica with late-maturity.
P1, Effective accumulated temperature for vegetation growth; P,R, Parameter of photosensitive phase; Ps, Effective accumulated temperature for tillering; P,0,

Optimal photoperiod for maximum developmental rate; G;, Potential coefficient of panicle number; G, Potential grain number; Gg, Tiller coefficient; Ga,

Temperature tolerance coefficient.
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Table 2. Simulated yields and stability index(ASD%b) for various varietal types under the two representative concentration
pathway(RCP) scenarios in different rice growing regions of Fujian Province.

RCP4.5 RCP8.5
X iR Budt B B
Rice region Varietal type . . p YR (=7 7N . . G Yaal i (=7 )
Simulated yield Simulated yield

> ASD% > ASD%

/(kg-hm™) /(kg-hm™)
I R T U R X FLAAMKL LIEM 44958 8.6 4842.7 11.3
Double-cropping rice region R LIMM 5533.8 9.7 5983.0 18.4
in southeastern Fujian B SR LILM 6045.1 43 6133.4 5.7
[58] P AL X R LIEM 4948.1 95 5277.2 9.0
Double-cropping rice region Rl LIMM 5843.6 12.2 6235.2 18.3
in northwestern Fujian W B HL LILM 6268.4 3.2 6336.8 41
[58] P AL Ly B R X AT MIEM 9305.2 1.7 9465.4 2.4
Single-cropping rice region dge Rl MIMM 74298 11.4 7698.0 14.6
In hilly area of northwestern Fujian B 2R MILM 10079.3 20 10205.9 26

LIEM, Late-indica with early-maturity; LIMM, Late-indica with medium-maturity; LILM, Late-indica with late-maturity; EILM, Early-indica with

late-maturity; MIEM, Medium-indica with early-maturity; MIMM, Medium-indica with medium-maturity; MILM, Medium-indica with late-maturity.
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A, RCP4.5 scenario; B, RCP8.5 scenario; —10 d,—5 d, 0 d, +5 d and +10 d represent 10 days advanced, 5 days advanced, the same with the
baseline, 5 days delayed and 10 days delayed, respectively. The same as those in Fig. 4.
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Fig. 3. Changes in proper sowing dates of early rice and single-cropping rice under the two representative concentration

pathway(RCP) scenarios in Fujian Province, China.
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Fig. 4. Changes in proper sowing dates of late rice and single-cropping rice under the two representative concentration

pathway(RCP) scenarios in Fujian Province, China.
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Region [, Double-cropping rice region in Southeastern Fujian; Region I, Double-cropping rice region in Northwestern Fujian; Region III, Single-cropping rice
region in mountain area of Northwestern Fujian; ER, Early rice; LR, Late rice; SR, Single-cropping rice; NCE, Without taking into consideration CO,
fertilization effect; CE, Taking into consideration CO, fertilization effect; CE+C, Combined effects of CE and optimized in cultivar; CE+C+SD, Combined

effects of CE+C and adjustments in sowing date.
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Fig. 5. Change in rice yields under the two representative concentration pathway(RCP) scenarios with adaptive adjustments
compared with the base yields in different rice growing regions in Fujian Province, China.
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A and B, Early rice and single-cropping rice region; C and D, Late rice and single-cropping rice region; A and C, RCP4.5 scenario; B and D, RCP8.5

scenario.
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Fig. 6. Change in rice yields under the two representative concentration pathway(RCP) scenarios with adaptive adjustments
compared with the base yields in different rice growing regions in Fujian Province, China.
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Table 3. Rice production patterns and managements with adaptive adjustments under the two representative concentration
pathway(RCP) scenarios in different rice growing regions of Fujian Province, China.

RCP4.5 RCP8.5
e i AT F A H 1 AL Fph B
Rice region growing Site AT & AT ’
Variety collocation Sowing date Variety collocation Sowing date
4] 2 P R X HJiE . K% M A R+ AR 3R AT 10 d+4RAT 10 d M R+ AR 4R AT 10 d+4RAT 10 d
Double-cropping rice region Minging, Yongtai EILM+LIMM 10 days advanced EILM+LIMM 10 days advanced
in southeastern Fujian +10 days advanced +10 days advanced
FARRE R M A LR+ AR $RAT 10 d+fiE 10 d M AR+ AR 3R AT 10 d+4fEIR 10 d
The rest sites EILM+LILM 10 days advanced EILM+LILM 10 days advanced
+10 days delayed +10 days delayed
4] PG AL ZEFE X A M A R+ AR 3T 10 d+4RAT 10 d M R+ AR 42T 10 d+4RAT 10 d
Double-cropping rice region Fuding EILM+LIMM 10 days advanced EILM+LIMM 10 days advanced
in northwestern Fujian +10 days advanced +10 days advanced
FARRER M 2 R+ AR $RAT 10 d+fiE 10 d M AR+ ARERL 36T 10 d+4fEIR 10 d
The rest sites EILM+LILM 10 days advanced EILM+LILM 10 days advanced
+10 days delayed +10 days delayed
4] 75 16 1L b B A X BT R W okl #2071 10d i 2 oD #EAr 10d
SCR All sites MILM 10 days advanced MILM 10 days advanced

EILM, Early-indica with late-maturity; MILM, Medium-indica with late-maturity; LIMM, Late-indica with medium-maturity; LILM, Late-indica with
Late-maturity. SCR, Single-cropping rice region in hilly area of northwestern Fujian.

F4 AMRBERTUBRTEERSFERE MM AR S BEXKEELE 3 2 &K ES 85Tk
Table 4. Contribution of overall rice output of rice growing regions to Fujian Province with adaptive adjustment and without
adaptive adjustment under the two representative concentration pathway(RCP) scenarios.

RCP4.5 RCP8.5
FaX Trif SR R EERNEE  HIREE % FHEENEAE  HEEPEE
Rice region Rice pattern Without adaptive With adaptive Without adaptive With adaptive
adjustment adjustment adjustment adjustment

X e AR TTER AR Contribution to change in overall rice output / %

V) A B AR X ELFF Early rice 031 0.50 0.45 0.67

Double-cropping rice region o .

in southeastern Fujian JEZ=H5 Late rice 0.20 1.53 0.75 1.73

[58] 75 b X ZEAG X LT Early rice 0.05 0.18 0.23 0.33

Double-cropping rice region = I

. ! PpIng I,_ g JGZEH% Late rice 0.25 2.04 0.98 221

in northwestern Fujian

J58) 7 A Ly bt B X

Single-cropping rice region in #2547 Single rice —0.16 5.00 0.63 5.60

hilly area of northwestern Fujian
S = 87484k Change in overall rice output / % 0.66 9.25 3.05 10.54
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