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Table 1 Characteristics of the studied orchard

%5 W (4D il R (hm®)  BRATEE (m) HEAL P Hh B W (m)
I 6 B+t 0.09 35x4 80 R4 EATI] 1220
11 8 Ly 0.17 2x4 200 [ 2f i 1220
11 10 B+t 0.13 2x3 200 R4 LANI] 1220
v 12 Wt 0.20 25x4 240 — /A 1220
\Y% 15 B+t 0.12 3x4 96 R4 LATI] 1220
VI 17 ESTA 0.07 2x4 100 [ 2f i} 1210
VI 20 Zid 0.13 2x4 165 — i ) 1220
VI 26 ESTon 0.07 4x4 46 e it 1220
X 37 [ 0.21 2x4 240 B ] 1210

1.3 #mEE

2006 49 H R AR SR WUT HEAT IR R
o AR A, G S TR EAT BERAT .
ISR RAE, B 20 om RAE—IK, SRAEHE 1000 cm.
BEVEIR A, Gty
1.4 HIELE

+ 35 /K& (soil moisture storage) HHARD, =
0, p- WP, Kb, Dy b HEEROKE (mm), 6, At
Bk, p o BB R (glem®, h b+
R (mm),

38K >R (soil moisture deficit) AL
Wp=Wp ~Dy Kb, Wy, Jy 3K 5 B (mm),
W k3 AR K S (mm), Dy g 37K (mm).,
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Table 2  Statistical characteristics of soil moisture
T H TAREE Cem)
0~100  100~200 200~300 300~400 400~500 500~600 600~700 700~800 800~900 900~ 1000
AL 45 45 45 45 45 45 45 45 45 45
wKME (glkg) 193.7 166.3 139.2 141.0 146.0 147.1 155.7 161.1 155.1 167.4
f/ME (glkg) 179.4 1314 130.6 138.0 142.1 128.6 1435 152.7 148.8 152.2
SFRIME (glkg) 186.6 141.7 1345 138.8 144.6 140.2 150.2 155.8 151.7 158.1
Fr#E 2 S.D. 5.7 15.1 42 1.3 15 7.0 5.9 33 2.6 6.2
TREMCV(%)  3.05 10.65 3.10 0.90 1.05 5.02 3.96 2.09 1.73 3.90

2.2 RELTBEKSEZRREER

HT TR R KR A S R KR
KA, WILARICA T, 0 R 8% 2 B K R
LA EHH (0~1000 cm) 3325 K B 1)
A SPESEAT 241, o Pearson A RFNE 3. W
Hnl LA, 5T S I S K R AR e Rk .
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SN T -

* 3 FEHREZELRISKEERSTHEKEZER Pearson HXFRE
Table 3 Pearson correlation coefficients between soil moistures at different layers

900~1000 0~1000

¥ (em)  0~100 100~200 200~300 300~400 400~500 500~600 600~700 700 ~800 800~ 900
0~ 100 1.000 0.613 0.361 0.008 -0.261 -0.109 -0.140 -0.118 -0.043 0.145 0.078
100 ~ 200 0.613 1.000 0.623 0.502 0.352 0.451 0.468 0.386 0.420 0.496 0.612
200 ~ 300 0.361 0.623 1.000 0.699" 0.523 0.378 0.580 0.620 0.775" 0.643 0.717"
300 ~ 400 0.008 0.502 0.699" 1.000 0.918" 0.770" 0.837" 0.716" 0.778" 0.501 0.881"
400 ~ 500 -0.261 0.352 0.523 0.918™ 1.000 0.900™ 0.946™ 0.855~ 0.842" 0.589 0.909™
500 ~ 600 -0.109 0.451 0.378 0.770° 0.900™ 1.000 0.910” 0.876™ 0.784" 0.720° 0.913"™
600~700  -0.140  0.468 0.580 0.837" 0.946" 0.910™ 1.000 0.934" 0.892" 0.714" 0.949"
700 ~ 800 -0.118 0.386 0.620 0.716 0.855™ 0.876™ 0.934™ 1.000 0.960" 0.875™ 0.931"
800 ~ 900 -0.043 0.420 0.775" 0.778" 0.842" 0.784" 0.892" 0.960" 1.000 0.877" 0.931"
900~1000  0.145 0.496 0.643 0.501 0.589 0.720" 0.714" 0.875" 0.877" 1.000 0.819"
0~ 1000 0.078 0.612 0.717" 0.881" 0.909” 0.913” 0.949™ 0.931" 0.931" 0.819™ 1.000

e RAHRIEIRR] (p<0.01) WFEIKF, * RRMAHIRMELS] (p<0.05) WHEKF-.
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Fig.1 Distribution of soil moisture in orchard soil profiles

different in planting-year
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Table 4 Hydrological effects with 1- 8 m depth of orchard soil profile different in planting-year

ZHY 6 1% 8 1F 10 4 124 15 4 17 4 20 4F 26 4F 374
0, (9/kg) 173.12 176.79 119.19 144,53 130.89 139.32 137.10 132.73 139.99
Dy (mm) 1571.09 1603.93 1381.43 1311.65 1187.83 1264.36 1244.20 1204.40 1270.96
Wp (mm) 38.91 6.07 228.57 298.35 42217 345.64 365.80 405.60 339.04
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Study on Characteristics of Apple Orchard Soil Moisture in Gully Region of Loess Plateau

ZHANG Yi*? XIE Yong-sheng?, HAO Ming-de?
(1 State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710075, China;
2 Northwest A & F University -Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry

of Water Resources, Yangling, Shaanxi 712100, China)

Abstract: In order to understand how apple trees influence the orchard soil moisture, the characteristics of orchard soil moisture under
different planting-year were investigated. The results showed that the orchard soil moisture in gully region of Loess Plateau was deficient for it was
generally lower than the 80% of field capacity. The average soil water content at 0-10 m depth had extremely significant correlation with those of the
layers below 3 m, had significant correlation with that of the 2-3 m layer, but had no correlation with that of 0-2 m depth. With the increase of
planting-year, soil water content decreased firstly and then increased, soil water volatility and the quantity of water deficit increased firstly and then
decreased, the water depth available to the roots deepened. The deepest water depth available to the roots could reach to 8m during the lifecycle of
apple trees,

Key words: Loess Plateau, Apple orchard, Soil moisture, Different planting-life



