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Table 1 Some important physical and chemical parameters of Clay Heilu soil at Luochuan
TR TREHE THAE JHSRIRRE [EIEES Y6 ﬁﬂﬁ-ﬁﬁ ﬁm-}ﬂi‘?ﬁ ﬁ%@%?ﬁ BRI
Organic nitrogen ~ pH{H  Organic matter Calcium carbonate Phosphorus
Layer Soil depth Bulk density Wilting moisture Field capacity
content pH value content content content
number /m /(g e+ cm™3) /(mem™1) /(mem1)
/(mg « kg™1) /% /(mg + kg™1) /(mg + kg~ 1)
1 0.01 1.18 0. 10 0.31 350 8.1 0.75 4.4 3.0
2 0. 50 1.23 0.10 0.29 380 8.1 0. 90 1.5 3.0
3 1. 00 1. 33 0. 10 0. 30 360 8.1 0.91 1.4 3.2
4 2. 00 1.35 0.10 0. 30 370 8.2 0. 85 1.03 3.2
5 3. 00 1. 43 0.11 0.32 380 8.2 0. 83 11.3 3.0
*2 WinEPIC # R h3ERMPHEEERKSHIEITE
Table 2 Some important revised growth parameters of apple in WinEPIC model
B30 2K B X
Parameter Full name Value Meaning
CPNM Crop name APPLE VEY) £ 75
WA Energy to biomass conversion factor 45.0 WEAYR-ERILE(Cshm™2 « MJ7D)
HI Harvest index 0. 50 WAk $E ¥ GE % BUE 0. 01~0. 95)
TG Optimal temperature for plant growth 22.0 Ve A KB IR ()
TB Minimum temperature for plant growth 5.0 VM) A K BARIRE (°C)
DMLA Maximum leaf area index 3.5 R AE M T AR R AL
DLAI Fraction of growing season when LAI starts to decline 0. 99 %R E R E AR RBCA RN BT 58N K R GE R BUE 0. 40~0. 99)
RLAD Leaf-area-index decline rate parameter 1.0 MR T FEZS5, 1. 00 [RFL M GE ¥ BUE 0~10)
RBMD Biomass-energy ratio decline rate 1.0 Y E-ERERILE TS 00 RFLM: GEHBUE 0~10)
HMX Maximum crop height 4. 00 BB (m)
RDMX Maximum root depth 10. 00 BRI RS E (m)
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Table 3 Comparison of simulated and

observed yield and soil moisture of apple orchards

b S T3 : 203
Fruit yield/(t « hm™2)  Soil moisture/(m » m—1)
pURIYIER HRPUE pURIYIER LD ME
Observed Simulated Observed Simulated
SEH{H Average 27.57 27. 80 0. 147 0.128
HXFR2E RE/ % 0.76 13.10
H€ Z % Correlation index 0. 940 * * 0. 937 * *
¥ iRiR%E RMSE 1.090 0.019
[1] 9 5 Regression equation y=0.989 3z y=0.853 4z+0.037 8
PeE BB R 0.824 8 0.8777
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Fig. 1 Comparison of simulated and observed yield and soil moisture of apple orchards
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Fig. 2 Comparison of simulated annual yield of apple orchards under different planting densities
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Fig. 3 Comparison of simulated annual water stress days of apple orchards under different densities
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Fig. 4 Comparison of simulated monthly available soil water contents in 0~15 m soil layers of apple orchards under different densities
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Fig. 5 Simulated annual soil moisture profiles in 0~15 m soil layers of apple orchards under different densitis
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Simulation of Water Productivity and Soil Water Use of
Different Planting Density Apple Orchard

GUO Zheng' ,LI Jun®’ ,ZHANG Yujiao® ,CAO Yu? ,ZHANG Lina' ,FAN Peng'
(1. College of Forestry, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2, College of Agronomy, Northwest
Agriculture and Forestry University, Yangling,Shaanxi 712100)

Abstract; Taking apple orchards under six different planting density treatments during 1965—2009 at Luochuan as
research object. The WinEPIC model was used to simulated the dynamic changes of water productivity and deep soil
desiccation of apple orchards. The results showed that simulated annual apple yield of different density apple orchards
increased in the early growth stage and then decreased with fluctuation in Luochuan. The higher planting density, the
higher annual yield was obtained at early growth stage, but the yield at late growth stage was decreased more for
excessive consumption of soil water. Water stress days of apple orchards showed a growth trend which was opposed to
the change trend of annual rainfall. With planting density increasing, water stress occurred earlier and water stress
days got larger, simulated annual available soil water amounts in 0—15 m soil layer of apple orchards decreased. The
higher planting destiny of treatment had, the faster increasing rate of desiccated soil layer depth could have and the
earlier time for desiccated soil layer occurred as well. To summarize, taking yield and sustainable utilization of soil
water into consideration,it suggested the suitable planting densities of apple orchards was 833—1 000 plants/hm® and
reasonable years for soil water sustainable use was 20—25 years in Luochuan.

Keywords : apple orchard; planting density;yield;soil desiccation; WinEPIC model
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