201849 f N A1 =2 5 49 % 559 W]

doi;10.6041/j. issn. 1000-1298. 2018. 09. 024

BEMEKLGET TIEKSHISEERERKEUHAR

A5 BRE EWEK

(P EgRE K2 AKFN S £ K TAR2EEE, JbaT 100083)

WE . RAEY RIS EY A A BRI ™ o, 2 7 X A5 A8 AL I 2895 Bl 0 5 M S Al 5 7K B 7 1) 32 2 3
1o BRI K R A AE TR PG 52 XA BN )V, AR DT 5 2 4 R o =R ek 1 A 80 LA B A A e
JE BB BT B (52 M 5 AquaCrop #5E R E 47 T ek, £ HGSE - 3% 10 7 Ik 52 DX T ol b R (0L, 1
2017 4 AT IR K 09 S5 B X SO R R AT T R IR IR AR R SR A I L AR Ak
15 5 T AEY = 5 KoK IR (WUE) BB AR . 25 R W G Y AquaCrop #5875 BB AR A b ASE 400 i b R 0K A2
KRB B BRE )2 6 %, 45 b 3156 )2 3 55 % M BLUIH 55 S (B 22 18] ) R 39S/ T 0.95, RMSE 8 3.9% ~
10. 1% ,NRMSE 4 4.9% ~15.3% , WifE 1m + 20K E R E £ 408 R 7E 0. 60 ~0.92 28] ,RMSE 7£ 9.5 ~
17. 1 mm 2Z[i) ,NRMSE At T 4. 4% ~8.9% Z[a], MR AquaCrop FERIERIIL A = K MOW1 Fl MOW3 ZbBEfY
TR F R T B i PSR A 22 LA B T4 o R Y R AS/NVT 0.98,RMSE 24 0. 64 ~ 1. 66 t/hm’,
NRMSE 5 9.9% ~16.7% , 7= HIMXTIR2 (RE) A - 13.3% ~4.5% ,WUE WZEI AR MOW1 AbFRAN | Ho At 4b R
PIRRE  RE S -23.9% ~ 18. 1% , ARRSIRTF i XHVEY) 7™ 5 S AR & K 20 R R 7= R R 52, 3 R 4%
TR AR 1. 6°C 1 3. 3°C 43 B HL 7R SEPRIE T 8™ 12. 8% H120. 7% , WUE F&AI% 3. 0% F1 2. 1% , A7 AT &k
PR 13. 9% F125. 1% , WUE 43 SIEAK 3. 8% Fl 7. 6% . BENE LA 509 B, AT AEARSIE 7= 6 (4 [ A, B2 73 7Kk 43
FIFHR R IR B =1 K B RCR

KBRS WIFFEK; B KR AquaCrop FBEEY; 5L

FESES, $274. 1 XERARIRAG: A XEHS: 1000-1298(2018)09-0195-10

Simulation of Soil Moisture Dynamics and Seed-maize Growth
under Different Mulching and Irrigation Conditions

ZHAO Yin MAO Xiaomin BO Liyuan
(College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Crop model is an important tool to simulate crop growth and yield, which can provide a way to
cope with the impacts of climate change and human activities, and achieve the target of saving water and
increasing yield. Film mulching and water-saving irrigation are widely used in the arid regions of
Northwest China. Therefore, the purpose was to modify the crop model AquaCrop based on compensating
effect of soil temperature increase on effective air accumulation temperature and impacts of film mulching
and canopy interception on rainfall infiltration, so as to make it more suitable for the simulation study of
mulched seed-maize in arid areas. The modified model was calibrated and validated based on the
experimental data of seed-maize in Shiyang River Basin in 2017. Then it was used to predict the variation
of crop yield and water use efficiency ( WUE) under the scenarios of future temperature increase and
mulching ratio change. Results show that the modified AquaCrop can well predict the growth stages and
canopy cover. The values of determination coefficient (R*) of the simulated and measured canopy covers
were not less than 0. 95, the values of root mean square error (RMSE) were between 3. 9% and 10. 1% ,
and the values of normalized root mean square error ( NRMSE) were between 4.9% and 15.3% ,

indicating that the modified AquaCrop had a good simulation for canopy cover. The modified AquaCrop
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was validated for simulating soil water storage in O ~ 1 m soil depth under different treatments with 0. 60 <
R*<0.92,9.5 mm < RMSE <17.1 mm and 4. 4% < NRMSE <8.9% , respectively. Under treatments
MIW1, M1W3, M1W5 and MOWS, the dry matter accumulation was simulated well with R =0. 98,
0.64 t/hm® < RMSE < 1.66 t/hm*, 9.9% < NRMSE < 16.7% , and the yield was validated with
-13.3% < RE <4.5%. However, the improved AquaCrop had a poor simulation result for the dry
matter accumulation and seed-maize yield under treatments MOW1 and MOW3. The WUE was validated
well with —23.9% < RE <18. 1% except for the full irrigation without mulching (MOW1). The increase
of future temperature negatively affected crop yield and water use efficiency. Under the condition of film
mulching, when the temperature was increased by 1. 6°C and 3. 3°C , the yield was decreased by 12. 8%
and 20. 7% , and the WUE was decreased by 3. 0% and 2. 1% , respectively. While under the condition
of non-mulching, the yield was decreased by 13.9% and 25. 1% , and the WUE was decreased by 3. 8%
and 7. 6% , respectively. When the percentage of soil surface cover was 50% , it could guarantee the
crop yield and improve the water use efficiency so as to realize the target of enhancing yield and saving
water.

Key words: soil water; seed-maize; film mulching; irrigation amount; AquaCrop model; scenario
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Tab.1 Relationships of soil temperature with air

temperature and soil depth under different treatments
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Tab.2 Compensation coefficient for accuamulated
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air temperature of mulched maize
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Tab.3 Main crop parameters in AquaCrop model
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Tab.5 Measured values of seed-maize growth stages under film mulching conditions
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Tab.6 Simulated values of seed-maize growth stages under film mulching conditions
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Fig. 1

Simulation results of seed-maize canopy cover under film mulching and non-mulching conditions
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Fig.2 Simulation results of seed-maize dry matter accumulation under film mulching and non-mulching conditions
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Fig.3  Simulation results of soil water storage in 0 ~1 m depth under film mulching and non-mulching conditions
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Fig.4 Simulated values of dry matter accumulation, yield and WUE for scenarios with temperature change
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