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Abstract: Soil moisture can only be absorbed and utilized by plant roots, but in most
areas where water resources are scarce, the soil moisture absorbed and utilized by the
roots is mainly due to natural precipitation. Due to insufficient precipitation with a
big season and yearly change, deep groundwater storage and no irrigation conditions,
the soil water supply in the root layer is insufficient, resulting in soil drought, soil
degradation, vegetation decay, fruit and crop failure. In order to realize the sustainable
utilization of soil water resource and sustainable management of forest and sustainable
production of fruit and crop, it is necessary to regulate the relationship between plant
growth and soil moisture according to the soil water resource utilization limit by plants
and soil water carrying capacity for vegetation. So, in this earea, there should be a
control limit for the absorption and utilization of soil water by plants. That is, the soil
water resources utilization limit for plants. It refers to the residual soil water storage in
maximum infiltration depth when the soil moisture content of the soil layer is equal

to the wilting coefficient. The infiltration depth and soil moisture supply for one rain
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event were determined by two-line method, and the maximum infiltration depth was
determined by a series of two-line method. The indicator plant for natural vegetation
is constructive species of the plant community, and the non-nativel vegetation is the
main tree species or target tree (grass) species. Soil water resource utilization limit by
plants is the function of vegetation type and site condition and the theoretical basis
for judging whether plants overuse soil water resources and determining the starting
period of plant water relationship regulation and the selection of tree and grass species.
Key words: Soil water; water-limited regions; plant growth; soil water resources

utilization limit by plants; vegetation type; site condition
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Figure 1 Relationship between soil moisture and soil water suction in non—-native

Caragana shrubland
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M T ATRVE H, ERER (7 < 2x10° Pa) , MI(ESEIAEHZER
K, FEEWIERE (2 =2x10° Pa) , BEEHEB RN, HHEK 5 00 (H
S5HAAEH L . Rechard il Wadleigh (1952) &I RE— AT ALK
71 -1.0 ~ 2.0 MPa Z[8], % FV-{H -1.5 MPa i H 5k 3R [ 13 ] . 6
Wnfe s £ e R CT R B A RS ) NTArSbi (RRD , 44
SR REARE] 7.7% 0, A#FFAE LI BUK 3 XA R TCROK I A4 13K 73
FEEE AR ORI, A7 Sk Rt R R R v SO TS, %t
JERI R 13 T2 o )7 SRR i R A -3 A4 - HEK BRI HIBR B2 . et e,
YT I1 R 15 x 10 Pa B, Sl - HEK 532555 RAUERAELI R 7.7%.

e b B AR A PR B VY DR B SRR AR N TAT Mt 2235 R AE 12
WL, WRIEL (0 ~ 5em) 1910.34% TS 7.67% (160 ~ 165 cm) ,
SRJE AGINE] 10.45% (360 ~ 365 cm ) o FEMRM G AR T AR R N T AT Sobhot 25
B RBE  Z R AR R A R R A (W 1)

F1 PERESHERNGARNSZEEATIFENRMEERBBTIERETHK

Table 1 the change of wilting coefficient with soil depth in annual non-native
Caragana shrub Land at the top of Heici Mountain in the Shanghuang Eco-

experiment Station

D (em)  HOAEIKE (%) WEFKE (%) ZFHRFE (%) ABOKEE (%)

0 50.64 25.31 10.32 15
20 53.19 21.94 9.79 12.15
40 54.16 21.36 8.88 12.48
80 52.38 18.95 8.13 10.82
120 54.09 19.55 8.08 11.47
160 52.47 20.35 7.67 12.68
200 54.6 23.45 8.74 14.71
240 56.38 24.99 9.54 15.45
280 54.88 24.79 9.22 15.57
320 53.88 25.49 9.75 15.74
360 55.63 26.67 10.45 16.21
400 56.12 26.65 10.07 16.58
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FEREAME, Rl RERAKILREE, MR EESKEEREVN, BiEaERAN
KBTI o BIIZ I EAE TAEIA R 3K o0 A TR Sh RS

WK AB IR . BT, 382 X A [ s 1] ) 27 3 T 8K 3 B AR
At FERIL AN S3 B, BIAT I E HIEAB RIS &, X EpR 2k (I
K2) , REABHEMA
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Figure 2 Estimation of infiltration depth and soil water supply using two curve

method for a rain event. VSWC is volume soil water content

WWWw.sciscanpub.com/journals/er https://doi.org/10.35534/er.0101002



2 XARKRIOX T BXBRRABRE

BRI, RIEHE, SRR — R R AR R A
[vi] s} 22 A ) T K O T AR A AR, AT DA AN [T ] B N TPRORE il e K 2R
BABIRIE [ 3| o ZERIEIE ] HIRAE —E ) K I FE R AR A ] 1
IKIPBRIE . IaN, FATTHE b R R AN ZE R, 2002 4F 6 J 20 HAT IR,
TREANTT 6 A 20 H LA 9B, XA TAT SMH & K 3047 T, 6 A
20 H#G 2 21 H A, el 17— KDImag R, FERVESA 495 mm, 21 H R4
SE T AN [F) AR TR I 75 T LK e, R S b SRR T AR K IR B LT 3
RERT 2 — D BEALE A, — SRR A T LU SR N TR RN 7R ( Minimum Inter—
event Time, MIT) , FRATTEFSMNIE fe/ N [a] [a] B 30 23

T K 1%
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Figure 3 Soil water distribution with time after rain event in the soil under the non-
native Caragana shrubland in the Shanghuang Eco—experiment Station (20-30,
June, 2002 )
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BERT ] B HERS 1 & 2R AR AL, 453 A 35800 BT A 7K 43 7E 1 AR R4 T R4 E RN 3R
BF3B, XFABEERNZRBAB (Comulative infiltration ) . BFAB ST
fEREm R P A B FIW AL, BIFAE  (Reinfiltration ) , FRARS| L
EHAE . 2002 4F 6 J1 20 H—30 H FET i 5 &) 3K 0 sh 8 WIE 30 A3 AT
DA, WE, 7EHgERmm L2 M “m&7K1)2 (High Water Content
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ANBRBEEARSHE I, FERBRET, JLRMBEEE RN G, HEABRE
BN, BIEEK S 0K R R AB TR EE ] BE A LR B R SR R 2 )
FRARAE SRS . AHTE DL I BT

X 2002—2007 4 2011—2016 47 FE R BERE A HOAH W 59 A TR &) 1+
BOK o sh A0 GORMIET TR 28 43T, KB 2003 AERERT R 623.3 mm, A D
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Figure 4 Daily rainfall Distribution Map of non—native caragana korshinskii

Forestland in Shanghuang Ecological Station in the period from 2003 to 2004
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Figure 5 Change of cumulative infiltration depth with time in non-native caragana
forestland in Shanghuang Ecological Station
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Figure 6 Change of root distributed depth with time in non-native caragana
forestland in Shanghuang Ecological Station

XK R RABIRE, RARABREZIEH N LK 2522 AR 1 4
IKGEI AR B PRI ZE5 04T, Sl T K BT IR A R A& [ 1 10 4 [0
TR IR A R A — > N AR e, 3 1w LA R = R
IKABREEIEE N, A LJRR) LSk 4F T 25 R A, R RABREE
PRl PN AR R K B 2, R SR BRI R . e 2 b Fe e T 52X
FRT 5 AR A N TAY SRR R K e R ABIRE N 290 em 7K BE R
FIBREEALE O ~ 290 em HJRIEHIN, RO 7.7%, +HOKIHEEHN 2233
mm, A TTAT ZRAH B RS TR B R L S /A i 25 T 1 K W IR FH R EE I
RRABRELE B LK M riashiE ik, EtokSERT, R R K
B R EE G R R B LA B BRI RE A%, BAR O AR wT LA A]
MRARABREL T L2 80K, (HRH THRYRAR EZMTE0 ~ 150
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Table 2 Soil water resources use limit by plants at the middle part of Heici

Mountain in the non-native caragana forestland in Shanghuang Ecological Station

THERE (em)  ARLIR (em)  WHIEKE (%) FEEFE (%) AXRLZEMHKE (mm)

5 0-10 10.34 58.09 10.34
20 10-30 9.01 56.42 18.02
40 30-60 8.04 52.04 24.12
80 60-100 7.33 46.98 29.32
120 100-140 7.34 44.12 29.36
160 140-180 7.07 42.88 28.28

200 180-220 7.42 47.1 29.68
240 220-280 7.61 46.5 45.66
320 280-290 8.05 52.26 8.05
&il 0-290 222.8
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#F 3 LFEARMATLLEREEM T EKERNARE
Table 3 Soil water resources use limit by plants at the middle part of Heici

Mountain in the non-native alfafa grass land in Shanghuang Ecological Station

FIEHRE (em) RELZ (cm) ARG KE (%) FERH (%) TEMHKE (mm)

0 0-10 7.06714 37.7473 7.06714
20 10-30 6.995856 36.9589 13.99171
40 30-60 7.152202 36.0308 21.45661
80 60-100 7.548363 35.997 30.19345
120 100-150 7.873807 36.1743 39.36904
180 150-210 8.356747 41.005 50.14048
240 210-270 7.598339 39.357 45.59004
300 270-290 6.339579 40.0053 12.67916
A1t 0-290 220.5

4.2 TEOKFRRNIFEIRE I R HIREL

N[BT S5 DX R RER L SGREFIIRLEEAN A, SEHZRPEARTR], 3l A A KRR
ANFEIIANTR], XS K SRR PR AR AL DR 3BE | A7 L e 4%,
Wl MR . OCRERIIREE PR LA | SRR N L HOK P S | ORI
SO AR R S, RS KB IR A BRI, 510 PR g 7 TR N AT %
M 4) MBEHEEEE.

F 4 EEAEREBRIGHNA 7&K R IR ARE
Table 4 Soil water resources use limit by plants at thetop part of Heici Mountain

in the non—native caragana forestland in Shanghuang Ecological Station

THRE (em)  ARLIR (em) WHIEKE (%) FEEFE (%) ARLZMKE (mm)

5 0-10 10.32 50.64 10.32
20 10-30 9.79 53.19 19.58
40 30-60 8.88 54.16 26.64
80 60-100 8.13 52.38 32.52
120 100-140 8.08 54.09 32.32
160 140-180 7.67 52.47 30.68
200 180-220 8.74 54.6 34.96
240 220-260 9.54 56.38 38.16
320 260-290 9.22 54.88 27.66
SWRLP 252.84
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