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Analysis on Soil Moisture Character of Dry Orchard on Hilly and Gully Regions
on the Loess Plateau

WANG Jian, WU Fa-qi, MENG Qin-gian
(College of Sources and Environment, Northwest A & F University,Yangling, Shaanzi 712100, China)

Abstract: Soil water characters are often complex, this paper presents a new framework on the soil water
condition, also the traditional analysis method is practiced to illustrate the temporal &.spatial variation and
the wane degree of different oriental orchard slope of the hill gully region of the Loess Plateau. The 0~200
cm depth water reserve of the orchard grade surface is 314. 7 mm. 28. 8% lower than the sloping field.
The soil moisture storage capacity affected by precipitation assumes an annual fluctuation and this fluctua-
tion presents an obvious hysteretic nature. The soil moisture content, had a wider variation with the dif-
ference of the aspect and slope location, provides us different stages in a year: a slow accumulation in au-
tumn and winter, an intense consumption in early summer and late spring. Soil moisture content is also af-
fected by kinds of factors such as precipitation, and it is lower than the suitable field moisture capacity
from Apr. to Sept. every year.
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~2005 ££), 7K 4E (50%)570 mm, IRALEE (75%)
440 mm, }7K4E(95%) 360 mm,6~9 F MK R L

LFERKLARN 0%, REM - HENET, TF
& 1.28 g/cm®, HE)FKE 24%.
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Table | Distribution of annual precipitation in the plots /mm
A 1 2 3 4 5 6 7 8 9 10 11 12 AEREK
2001 10.6 7 1.1 3.3 17.2 3.5 146.4 127.4 128.6 51.3 5.2 0.9 573.5
2002 3.5 2.9 9.8 27 44.8 191.4 71.4 29.6 6l.4  49.5 5 4.5 500. 8
2003 3 1.1 15.9 29.8  39.6  94.1 60  177.9 134.8 73.8 0 15 645
2004 1.4 6.9 6.9 4.9 17.4 110 8.3  73.6 43 35 26.5 0 411.9
2005 0.0 4.4 4.2 21.4 69.9 336 1157 48.2 116.3 13.1 10.0 4.0 440.8
ATy 3.1 4.9 16.2 28.2 445 67.6 112.9 116.2 83.3 38.9 14.7 3.0 533.3
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EAFRT 45 47K 40 B AL JE 0~1 000 cm R
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3.1.1 RELERSHE SRS RTE
B, 4% 0= (c Xh)/10GAF .0, LI K&, mm;c,
THEKE, %ih, LERE )T EBH, £H 0
~200 cm EEHTFHIEKEN 314. 71 mmGE 2).
B3R 2 VT 0, ORI A R SR B A R K BT
KRR, X—REERFRXT LHOK S8R
I R BB 25T 480 HPHEL S R85, 8
R K 2N 314. 71 mm, K T35 28. 8%,
£2 RE. M TIREKSE

Table 2 Water storage characters of dry
orchard and sloping field

W BERE/A THEKR/mm EE/mm BRER/Y
RE 480 314.71 271.00 22. 26
s 480 405. 28 202. 67 12.19

3.1.2 RELIRKSFEAHE LHOKSEH
BRSO EERE. DL 60% BIRIFKBE
AT HGEEKBIRE, ERE L WASFERR
BEMTER, LE 6~9 ABEKES, LHKs

BFEELRESKE, FEHERKEK.
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RS A7, SR PRI AP TE A AR A 3R
WAL, FEFR 2 (B SE P K B SR » 2 AR IR 18]35
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BFIX s B BR B BRR S HE.
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10 ABEK 177. 9.134. 8.73. 8 mm HITER T, L4
#KBRBIWKE 47,11 A 86K EIE 456 mm,
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Al SERTERFEKE D, SR B, HXHE AR, [
BT SRE 5 5AK, S B R R, LR KRR
W TSR AR A 1, BUE 0K S e = & . 3
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Fig. 1 Soil moisture dynamic of dry orchard
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Fig. 2 Soil moisture dynamic of dry orchard

3.1.4 RELRIGKI>%E HE3TLUEL,
FE 0~60 cm BT X4 A 60 mm MEKRIFHTE, &K
BE®;60~200 cm Z A LW EKBHE TRER,
6 A~8 AEHAER, KR, T 3K B
BARIK;200 cm BT, B3R A 0K B, 42
RER B BAREE 4.5 m b3 EKER I, HRH
JFH, Bl T 4.5 m 2 HIMLOKS L, F LB,
A /KB BAREE 13 K B7E 250 cm LA
TH—EHM.

1 4 LR MR E TR RK R S -
BRETBLKETR y=axr+b RIBFAIHHR, B
TR B KREERE IS INEL R 3).

x3 HXREX

Table 3 Table of relationship coefficient

40! MAAE B¥a BYo MERER
FRE y=119.592+0.829 119.59 0.829 0.997 8
R RE y=137.812-1.518 137.81 1.518 0.998 8

HORE
BRE

y=148. 462-25. 717
y=157. 782-29. 650

148.45 25.717 0.9991
157.78 29.650 0.997 8
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Fig.3 Soil moisture dynamic of dry orchard
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Fig. 4 Relation between soil water reserve and depth
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EARKEBEERHUKWED, £ L85 EER AK
(1 568. 95 mm) > I (1 520. 08 mm) >3 fH3:FH
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Table 4 Soil moisture content of different aspect of slope

HRBLIEKE/mm

1B/em

0~40 40~100 100~350350~1 0000~1 000
P 71.16  62.14  256.99 873.41 1 263.70
PR 88.19  63.93 320.79 1096.04 1568.95

MMM 83.82  58.50  280.92  981.39 1404.64
BN 84.27  70.64  320.87 1044.29 1520.08

3.3 RELMKZITEH

RERE KA BHERERE, LKA H
IANEET AL ENRERE, A KIEHRKE., BER
KEFRERH, RE LKA BYEREE 134
T2 B B R T 0B 24 XA /K BERE B (R 5K
B 60% AT s X R4 A B AR AR B R
A 60% H B ReK & (24 T 324 mm LHEKE)
YERPRAED A, LR KB R T ZE, RFEES R
THOKS, LHAEK BT R R AR ER, KT X
{8, L8 UL FRKRES .

BT REGRKTNE, L SR T L5
AR BIREARK, BAL A3 o 2 HOK 2 6 R AR
(& 5.
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Table 5 The satisfied degrees of soil moisture in the dry orchard

Af/A 11 12 1 2 3 4 5 6 7 8 9 10

THFHEKR/mm 411 394 379 364 341 330 302 360 300 220 250 280

2002 4 SHE/mm 0 0 0 0 0 0 22 0 24 104 74 44
KAHERE/% 100 100 100 100 100 100 93 100 93 68 7 86
KR/ mm 263 270 265 262 253 239 210 200 185 280 380 450

2003 4 FHE/mm 61 54 59 62 71 85 114 124 139 4 0 0
KMERBE/ Y% 81 83 82 81 78 74 65 62 57 86 100 100

TP K E/mm 456 435 424 420 400 375 320 330 298 305 290 300

2004 4 SR E/mm 0 0 0 0 0 0 34 0 26 19 34 %4
KRB/ % 100 100 100 100 100 100 99 00 92 94 90 93

KR /mm 351 M43 340 313 307 307 262 241 219 25 285 267

2005 FEi/mm 0 0 0 11 17 17 62 84 105 109 39 57
KAHREE/% 100 100 100 97 95 95 81 74 68 66 88 82

T KR /mm 370 360 352 340 325 313 274 283 251 255 301 324

T /mm 0 0 0 0 0 1 51 41 73 69 23 0
¥4 - KRB/ % 100 100 100 100 100 97 84 87 77 79 93 100

#% 2001 ££ 10 A Z 2005 4F 10 A L84 KER . ‘L
4 ER5H®H

P, 0~200 em HREKBEFEE MK R
A&z A G 40.8%. ZETFH 10 A~KE 3
A ERMKDHERBE N 100%,4~9 AHEK,
TR TERTRE R 86% . i, SHHERE 50K
THRGUIG R AR H T IR 8=, BRI
BTN, A RRRE KR AS .

BB R LR BRI ERE 0~200 cm 12
T HK R R R 314. 71 mm, {§TFF X 5 T e
K&,
ST SR - 3K A 2 B, SERR E R B
(F#5 108 TD)
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Fig. 1 Effect of different transplanting times on the

rate of survivance
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FEHRRFFESHBEEREFEN MS BARESR
%, B0 0. 2 mg/L 6-BA, FH A R, FHZEK ML 6
cm; SFHFIE TR, 7E MS BARERE RN 0. 2
6-BA+2. 0 GA;,0. 2 ZT+2. 0GA; B{ 0. 1 IAA+
0.2 6-BA+2. 0 GA, B BRI, HHOY
PEAERA B0 3. 38.3.13.3. 10, (H=F L LA MS
+0. 26—BA+GA; BRI R,

IBA MRASMEME K F BERIRHEIER, K
EH1.0mg/L BHEREFE,

TRBRERMB R IERERKHE
W, ERER 3~6 ABRBIEREH, REHRE
EE BN B R E, —RBRBERE 88. 2%~
93. 3% ABFEF R E R AV A BT R E B R
TEREE, K 83.2%~84.4%,
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