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Abstract; Soil water environments were surveyed in acacia woodland, Quercus liaotungensis woodland, grassland and
farmland in the Yangou Catchment of the hilly and gully region of the Loess Plateau, and vegetation growth feedback on soil
water conditions was discussed. We found that soil water deficits decreased in the order; acacia woodland on south-facing
slopes (991.57 mm) , grassland on south-facing slopes (941.21 mm) , acacia woodland on north-facing slopes (866. 53
mm) , Quercus liaotungensis woodland on south-facing slopes (815.89 mm), grassland on north-facing slopes (790. 27
mm) , Quercus liaotungensis woodland on north-facing slopes (745.20 mm) , and farmland (325.55 mm). The exchange

depths of soil water decreased in the order; farmland and grassland on north-facing slopes (320 cm) , Quercus liaotungensis
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woodland on north-facing slopes (240 cm), acacia woodland on north-facing slopes (200 cm), Quercus liaotungensis
woodland on south-facing slopes (160 cm) , grassland on south-facing slopes (140 cm), and acacia woodland on south-
facing slopes (120 c¢m). During the experimental period, about 10% of precipitation was stored in woodland soil, about
14% was stored in grassland soil, and about 30% was stored in farmland. The available water in the 600 cm deep soil
reservoir in woodland and grassland was only 62. 63 —309. 00 mm, much less than that present in farmland, which was
728.65 mm, and thus the soil reservoirs in woodland and grassland had less regulative capacity than that in farmland. As a
consequence of both the water consumption by vegetation and the limited water supply from the soil, the proportion of tree
branches dying appeared to be serious, even resulting in some entire trees dying, in acacia woodland on south-facing
slopes. There were also dying branches in acacia woodland on north-facing slopes, but no entirely dead trees. There were
few dying branches in Quercus liaotungensis woodland, but overall the trees grew exuberantly. Higher rainfall interception
and transpiration rates were the main causes leading to soil desiccation in artificial woodland. Therefore, native tree species
that consume less water should be selected according to local natural vegetation succession and measures used to restore
vegetation under natural conditions should be the main focus, while artificial planting should be supplemental, in the
establishment of vegetation in the hilly region of the Loess Plateau. Quercus liaotungensis in the hilly region is the climax
community and it was the overall drought climate on the Loess Plateau that led to its soil desiccation rather than excessive
soil water consumption by the vegetation, and thus it is not suitable to simply ascribe soil desiccation to dried soil layers.
Distinguishing dried soil layers should be based on the biomass and soil water content of local, stable, natural vegetation

communities.

Key Words: loess hilly and gully region; soil water environment; soil reservoir; soil desiccation; feedback of vegetation

growth

THOK R RMATRNESERZ R EYTOK K EBEAR, HEENEENERET 40
KA A0 R LA R VR RSB, RZ AN T3k 4 AR Al B S BRI AR R RHAE . S [RIAE 4% 26
R+ - KRR GUK IMERFHE A 7], IR E A R B 3K 030 5E . ZEREK BAR bRKEIRE =
M R JE L IX, I ORR O BT A PR /KRR, 2 K A K i R BRI R, R e BT i
KA RS EVE R T # L 30K RO S EAE G R IR 13K 0™ 2 5 30 A, %o DX IUhE ¢
R SEE EHASHEN REBEAEAEEE L, AR CGEFERICE + F R AR X KRR A TR
BRAR Sl R 4 Fh T ZAE R BN G, DERA [ R BUME 9O 2 254 T L 30K 0358 DL A AR R
FAMEL RS , 43 BT R B AR A R 3K AT K BB AV DA BRI FE K & s TIET R, BIEENE L R
ARIX T 220U DX PR R AR B R B SR AR 2 AR
1 FRHEER

TR0 b 06 7E e b 4 22 T R BP A . PR ILE T A 46. 88 km®, i F N36°28’ ~36°32',E109°20" ~
109°35", J& 2 + F R LR XA 18l X, I F B H 2R BN 3, WA 4.8 km-km | +E{F 4
HE% 6 000 ~9 000 t-km *a™' NIREE/K LR ARAIX , AT BEIRA 200G SR 2 T RS W,
LA 7K B 536. 61 mm (1961 ~2001 4E5F-3) 45 R 9.8 °C, =10 CHUR 3 207 C, 4E H HBHH 5L
2472 h, TTREHAZ 170 do RABRFONE L, 13RS L F, & 90% DL b WIBNF BRI RAR R
BEREANR 10% , A N THAKFZE R HI#8 ( Robinia pseudoacacia Linn) ##f ( Populus Linn) | #7 2% ( Caragana
microphylla Lam) , 223k £ B H 35 ( Malus pumila Mill) !
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AR (52 451 R A R B T 3k 1 Fhaths) o RIBRARR 2 DX B B B N AR B, 1o b R R T 1979
~ 1980 £EARAH ; ILARAR ( Quercus liaotungensis Koidz ) HRIIZ X K SRAEAE B TR BRI ; T B RAA A K
FEFEWEREYS . R Hb 2006 FEFRAE D48 2 ( Solanum tuberosum L. ) ,2007 ZEFHFE A T ( Setaria italica L. ) , &L
KHEEH, K%M 2006 £4£5 H 27 HIF4HZ 2007 45 10 A 31 HER,, G5 2 SebniEsh (bt 20
m x20 m, HAl#2E 0 10 m x 10 m) , R # A A R BAE L (R 1) .

F1 KBHEXRFR
Table 1 The basic feature of experimental plots

H% FRSCRIBEAR  BIORIBEAR  BRSBCTARARAR  BABGTRERAR  PRSOREH BT R AR H
Land type AWSS AWNS QWSS QWNS GSS GNS Farmland
#§3% Elevation(m) 1195 1195 1317 1323 1195 1195 1235
iR Gradient(°) 34 25 21 23 34 17 24
Wl Aspect(°) 130 70 120 320 130 70 80
25 Latitude N36°30” N36°30” N36°28" N36°28" N36°30” N36°30” N36°30"
Z5F Longitude E109°30” E109°30” E109°34” E109°34” E109°30" E109°30" E109°30"
1475 Height(m) 6.91 11.85 6.07 6.83 - - -
Jfg#% DBH( cm) 10.16 14.02 18.83 21.75 - - -

. -2
Dﬁengsi(tff Pl:::tl-hri -2) 900 1025 931 987 - - 235(;‘000%(5 ?ff ))

EERYRE RIEIRAR . AR BRI, IOAREREON OARMR R URRORE RIBEATAD, i3 (2006 4F)
Main vegetation FLMDBREHE . FLMDBRVG3E MR T, MURET.  WATHLERIF BETBRIF 87 (2007 4F)

community BRAFE & RGBT, TEJBL  THEESE E3EEK H3EH.
KPR . WA BT R VBRI, & TR KPR B
e e e HIET ER EELAT. #IBT R, TS BR
S PN SR BATH OB BB KR R4
B T EEHE %

B M4 AR Acacia woodland in south-facing slope ( AWSS ) ; B3 Kbk Acacia woodland in north-facing slope ( AWNS ) ; B 53T R 45 Ak 0.
liaotungensis woodland in south-facing slope( QWSS) ; ML Z5ATM Q. liaotungensis woodland in north-facing slope( QWNS) ; FIMHE £ Grassland in
south-facing slope( GSS) ; BB 4 Grassland in north-facing slope( GNS) ;K14 Periploca sepium, # I#§ Rosa xanthina , E&45F Rosa pungens, ¥4
1k Flos chrysanthemi, W1 46 45 4% 34 Spiraea chinensis Maxim, /N - 4 X§ )L Caragana microphylla Lam, J§ 7 §l| Sophora davidii, %% %% Y% Clematis
heracleifolia , kKT Artemisia sacrorum, 353 Artemisia giraldii Pamp. |3 25 Stipa bungeana Trin. , %36 Aster tataricus, B 3% Potentilla chinensis , §¢
VG3€3k Viburnum dilatatum , ¥ % % Vitis amurensis Rupr. , gt T 5 Cleistogenes Chinensis, %1% T Ostryopsis davidiana Decaisne, T 7 Syzygium
aromaticum , LIk Prunus davidiana ,#jF Cotoneaster horizontalis , 514 F Lespedeza bicolor Turcz. , & %% Carex tristachya , JK ¥ Agropyron cristatum

2.2 SR E KI5
2.2.1 RRER

TEMO TR E M b %% 1 & R E Davis {4 B¢ % 2> 7] 4 7 ) % /N A% 36 ( Vantage Pro Weather
Station ) , FEEEWLITE R IR R X BE XU (FF7K R R 3, DRGSR 55 B 2, A 22 3 0L 725 2
A 1.5 mo [FIMERA BRSO B b 4225 1 S nERT BRI R K &, F T RCE IV K B IE .
2.2.2 HPEKRFHE

RIBEARANILARAR AR , PR AR R, T B F R e A iR o 1R B bkt 339 Bk, A
MR AR ARG, Rt R7E 2006 AEiRX IR HRIINRE 1 UKo KT 8 A e B 3t E K , 2 o b P o E A i
3 BRI EVMERR, B A TIE 1| ~2 WARERR B 5 B iR, G 45 o ARTT B AR ST B B AR, FE A v
HINTESE 3 B 1 mx 1 m BIREDT, Sr AU B R, THR A 23 R B, SR a2 Al ) R, R RS
T BB S TYRER, BANE 1 ~2 K, EHEEN RIEY, e EHIE S 10 BRIEE R, 3 A 1
SE 1 ~2 YHMERRIN 5 BE TN , 7 o 4500 5 R AR BB, Ke 10 AR YRR F b 358 R 3 30 LA B 2R 5
EECE RE, BT BB T RER.
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2.2.3 TIEHIBHARMAE

B s 2 4 ) T A [ 2 R FCR 4 (100em DL E4rHI#E 0 ~5 em 5 ~10 em 10 ~20 cm,20 ~40 cm .40
~60 ¢m .60 ~80 cm 80 ~ 100 em +JZHHE,100 em DA RARL M ZEURE) 2 RER ,ELREHAEED
IRICN R AEF= 1) MS2000 EUhr BE (I e + MR i FHER J0 B 12 3850 T R 6] 2 Rk A (BURE 2
KAL) ,3RER, KN ERE, T2 EEFHRETE, IMEAE,
2.2.4 HHEESKE

TR AE I 7 o) B R0 2 a1, FIEG SR EAR 5 om B H45FT 600 cm TR B3R ( [R] B U £ Bt
FETRBE M ZEALIE L, FFidsR ) , 3% 630 em KABE 4 (#hR 5P 30 em &) , F§ CNC-503D #rp {3 5 1
BEKE (R HIESKELTHEREKERER) . B L b TEWE 3 K, KT 10mm BRI 1
W EIEHFER AL ZR AT ENE LS KE(HNEMAEERBENEREKE) fred
FAL, FF i e # £k
2.2.5 WERERE

MR ER NS 1 MR/, 14 M2 ER) . /DXEHRS m x20 m, KA BEE,
X P9/E A 30 em FEf) PVC AR FEIRE SR, PVC A A 191 15 em, & U 15 em, B 1R 3R B WAL /DX N FMHIAS
o /XTI LR RARTARBERRD , =i fE XeH RN E , FFBEEE R Y & &,
2.2.6 HHpFEKE

MK & EE RV RFEK ZE5 SR8 B R R LR 4 A ASCHI A SVAT BRI
T 7 #M#hJs 2006 45 H 27 H ~2007 410 H 31 H LK MRS EE BB R L&, SPT REmsEE
PEABHA L T =F- 2" 1 Jansson 25", [RALAE/KAX 5 ML M AEK B9 0.15% ~0.20% ), AW A it, %
BN SRR R E L TIEER 3 T,
3 GRS
3.1 A[EMEHEE LK a3
3.1.1 +HEGKESS

REHE 0 ~ 600 cm F|TH +-Ffif /K BB IE 1, T AU AL A E 45 R KB, & #h25 100 cm LA
EEIEEAEPE £ 100 em PUF BN BE U HANEEAR Z R AR A b |, 2 a3 S A — B
Ao V-3 T3 AE/K B RS 1109, 65 mm , i = FARHL AR R 4h . #5428 H IR K B TR (AR —3, 76 5
~6 AUy T1EfEKE,9 ~10 AUMEKEZ ., 2006 4E 6 ~10 H4yFEsK 345.92 mm,2007 4EJy 513. 65 mm, 4y

4 Farmland s [ S AR AR AWSS
1400 — — — — — PHESERE GSS — e BHYEIT AR QWSS
e (Y BRAR L AWNS BBk FiE FHE GNS

1200 | = ¢ - - BHGIREANE QWNS
w__

)

S

3
I

T fEk A
Soil water storage (mm)
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1 1 1 ! 1 I} 1 | 1 1 1 1 1 l 1 l 1
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Fig. 1 The trend of soil water storage
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I g S T [ 22 4R F- 3 1) 82. 32% il 122. 24% , Al I, 2006 47 2= J5 T3 A7k & 7 %A B B3 m,
2007 4R S T3 AEK EEREA B3N, 5iX50 ) 2006 455 H 27 H HIEAEK EAH L, B0 E] A 1
KIS N £, 2 198. 65 mm, B3 e By 121. 85 mm, AL TR EH#b 111. 46 mm, FI3E T AR AR AR b
104. 13 mm, AL AR BRI 95. 70 mm , BSERIRE ARG 89. 94 mm , FHIE RIBRAK MR L, {X K 76. 13 mm,

DA HH [ 4Rp7K B Sl v , X 4% 28 1 380K 5 i il K BI/MKRICH < BRI R AR 991. 57 mm | PHYE TR
B 941. 21 mm A3 IR AR 866. 53 mm  BHIK T A AR ARH 815. 89 mm BB Fe B H#b 790. 27 mm | B3 IT Ak
FR#h 745. 20 mm & 325.55 mm(FE2),

®2 R TEMEAKESSHRA

Table 2 The soil water storage and water deficit in experimental plots

A K & (mm) KT A (mm) e eff KA B (mm)
Land type Soil water storage Soil water deficit Increment of soil water
BH 33 B Ak AWSS 443.63 991.57 76.13
BHS A AA L AWNS 568.67 866.53 89.94

BH 3 3T ZR AR AR QWSS 619.31 815.89 95.70
BHIAT ZR AR AR QWNS 690. 00 745.20 104.13
BH3 e o GSS 493.99 941.21 111.46
BRI R GNS 644.93 790.27 121.85

A Farmland 1109. 65 325.55 198. 65

3.1.2  HsEHIEAKS AR

2006 4E 5 F 2 2007 4F 10 A &3P /K B LA 2. 78 600 em BEIHI T b, A& b + 38k 4 5 1
NS, PRt 5 B BE R B AR AR B 5, R R R A A 25 S T IR R A Ak A 1 3
Er7K B A 6] T [ R0 B 5 P 5k B (IRAR B /K B 23. 929 1) =2 [a], oAt 2 i H 39 &5 vk B LA ] T
FH () T (AR 7k & 13.39% 1)) ARSI B R IG  ST I 9 R BB 7K & 6.35% ) Z 1] A Hh 460 ~
540 em B2, THEBERK, B T HEKE . PR M B IT AR ARl | B3 Ak il Fy 338K
538 T BAET AR AR | P B8 , BF 35 AR AR b ) 139K 43R o 300 ~ 460 em PR 12, PR3 bR bt =
e gk BAR T VA8 B , DB BRSO B AR TS o B I 46 T IR )2 1 3K 4%, T ELC I 18 R BIHb3E

—e— /¢l Farmland —=— FHIERIBEARHE AWSS

—a— BRI BRARH AWNS —x— FHYGIARBRbRHE QWSS

—a— BISGI R QWNS —— YGRS GSS

—a— BB R GNS —— MK & Field water capacity
30 — ——— B Constant water content ~ ------- VAZE{ i Wilting water content

N
W

[\S]
S

(=}

TIEEBE KA (%)
Volumetric water content
&

W

0
10 20 30 40 50 60 70 80 90 100 120 140 160 180 200 220 240 280 320 360 400 440 480 520 560 600
+ )2 BE Soil depth (cm)

B2 Rk

Fig. 2 The distribution of soil water in soil profile

3.1.3  SERIE K I ACHR TR
H 2006 £EIRIGFFEART (5 A 27 H) 2006 4EMZEE (10 H 31 H) X% 1 F4(2007 4£5 A 27 H) 2007
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FMZEE (10 A 31 H) #3965 K 2RO #EAT X B (8 3) o

30 ~ s&Hh Farmland 25 FH 3 HIBEAKHE AWSS

25 20
20 151
15
10
10
5 5
0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
10 30 50 70 90 120 160 200 240 320 400 480 560 10 30 50 70 90 120 160 200 240 320 400 480 560
25 25 ¥
B3R BLARHE AWNS BHY L TR QWSS
20 - 20
15 15 -
~ 10 4 10
e\i
g 5 5
3
§ 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
5 10 30 50 70 90 120 160 200 240 320 400 480 560 10 30 50 70 90 120 160 200 240 320 400 480 560
5]
B 25 BIYGL AR QWNS 25 By R GSS
'3
%)
20 2
o
15
=
A 10
5 —
0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
10 30 50 70 90 120 160 200 240 320 400 480 560 10 30 50 70 90 120 160 200 240 320 400 480 560
25 B4 Bk GNS + 2% )E Soil depth (cm)
20
15 —e— 2006-05-27
—a— 2006-10-31
10 - —a— 2007-05-27
P —>— 2007-10-31
0

1 1 1 1 1 1 1 1 1 1 1 1 1
10 30 50 70 90 120 160 200 240 320 400 480 560
+ 2)E Soil depth (cm)

B3 MR Ko ABIREE
Fig. 3 The water infiltration depth in soil profile

M 3 AT RIARIE R A 2R 0K 7 B SS B IR BE - AR ATk 320 em, FHIBRIBR AR 120 em, A3
SRR AR AN PSS AR AR 2 160 em , BB AARARH D 200 em , BHSEFE R H Dy 140 em , BA3SE R b 240
em, B BT R, LHEO T, 13K o 8932 3538 % 2 UK S B 3 B3R AIK i, Ho )
HEEBURT R Rk, BEE LIRS KE (RO WRERIER M SRR B E T, K23 2%
T8GR TR EKE BE R TR L, 139K 0 BB B R, Bk BB TR BE LUK i A 57 52 3
TR 80 ~200 cm, AR FIFE R+ 3 SK BEBAR, AMUK B B818 , T H K FE g B2 Rk, 727K 43
T A A AP AR PR IR #E , RBRK A BRI A, MK AB TR LU B £ 0K -8 A B 52 32k
IR BEIAFE T HOE T IRZR IR AR B DA N REANIRZ TR E S k), REEF KA B
TRBE A LK G0, M5 4R MR K 4R35 A 1S, SO — b Bshal” AR I, A A K B REREK SE RT3
3.1.4 LHUKERTREN

B HEMEAL, HARE A LRI R R AR e, MRAAERFEBM LHOKE" . 11k
TR FP AT KK S0 AR B KK R TR, BB 1] Bk (9 A 3 ST Rk 28 DAy [ AL B4 ) 3 SR 3 ST K 5 X AR
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A BRFK AT o L3R R AT LUE A [ B FE7K R IKOR £ K 245 (4F) SEFFTE IR Z L3 B9 7K 23
P EIA KT (4F) A . HOKER SRR S TRMF KR ANRKE, RZRE T 1%
fitk , AREAERI R , R0 EOK BRI SE AT o eI Rp K 5 PR 280 B 2 ] 3 P 57K o B ok a3, o
HOK PERIARPER o T 3K PR A0 RS S B S/K B 5 F ) Rk B 22 (| g K A o 2006 4
5 A Z 2007 4 10 A G A KA 0 ~ 600 em R+ K FEAFAE IR 3,

3 A5+ Bk EEAFAE
Table 3 The soil reservoir properties in experimental plots

AR 2 (mm )

ES BB Gm)  FEERGom)  ADROEE Gom) TP B )
Land type Total storage Dead storage Usable storage storage Available water in soil
BHIS A AR AWSS 2956.8 381.00 1054.20 991.57 62.63
BHS A AA L AWNS 2956.8 381.00 1054.20 866.53 187.67
BHIEAT ZE AR AR QWSS 2956.8 381.00 1054.20 815.89 238.31
BH3E 3T ZR AR AR QWNS 2956.8 381.00 1054.20 745.20 309. 00
BHIEFEE L GSS 2956.8 381.00 1054.20 941.21 112.99
BH3 i b GNS 2956.8 381.00 1054.20 790.27 263.93
A Hli, Farmland 2956.8 381.00 1054.20 325.55 728.65

RE 33t A ot - 39K 22 R T PE S B K, 3k 991. 57 mm, LV 2 BH I e 2 1t F) 5k 0 PR b . FH 9 30 4R A5,
APRHE | BA3E 3 B b R B I AR MR AR Y, AR b e /MR 325. 55 mm, AR FATE R HE 4 T4, RIS OKEM, B
BIRKME K] (HIX 6 Fih2A RS+ H KA FIFHE R A 62.63 ~309.00 mm, 54 728. 65 mm
FHEG, K PEXHE K TR B DR A B, 0 T R BB 855 . HIBKEMIA T /E FIBREE KA BRI H
BRPERS , WESRA —ERIAMAKIR, —F B — AR A SRR o AR A5 B + 0K B i 18
WEAR,BHTHIENERZE AR TR KR ME, XEERRARAZETER. HEThE, —F
T 25 K BEA RS v AT PR 5 K E AT R R K B IR, 55— T XS BORZ LI /K AR BE R, £ 1
HKE 70.69% ~94.06% R BE J1 45 APEHEE R (B KA R ZEZA 1 054.20 mm)

VIR 38K e rp ] A K B e 25 e B) - 336k h 7R 7K &, BRIBORIBRAACHD, | BF 35 R MR b, . PR3 1T R Bk
Wb | BA3E  ARAbACHE | PH 35 v B BA3E TE B b R Hb 43 71 A - 13.50.97. 73,142, 61.,204. 87 .1.53.,142. 08,
530.00 mm, +HKEFERARB] KBTS T AHASA 530 mm FR]FIFZK S, BRSO | FH 3R
BEARH B AR ARA D | B3 T 375 100 ~200 mm 72 45 7] A B #97K 43, BE3E S S b 1. 53 mm f7K 53
AT AR, BRI - 4K PRI A 7K 43 R AR SR AR R A o B LG mT L, R b 338K 2 A 5 B ik, L
WS BAS AT AR MR AR I | BH 3B AR AR P 3 7 e b, IS 33 i SR AR S, B 335 SR A b St 7R O 38 5 B b, = 398K 2R JL
SPERABTTREST o PHI R bR b0 BH 35 575 B b, - 387K P v (4 AT ) R K B L4 30 e a0 9 1) 1 SR Ak 3 &=
N FE , QR A RBAS 2 KB D T8 K PR 2R K 88 7, R UK E R RE AR S, 2K+ 4
Jia 55 , 18 B KR 2 AR R 18 B S R .

3.1.5 AFEMEEEBWFEKESE

PRHFEK BB AABE N E A, AR SR E AR LB O EIZL . 10 A 2R 4 A MR KR, K E
A4 F2%,5 ~9 A FE K R, AR bt T4 BIZL . 1 4Frp, 1 A A FE /KGR B /55,7 ~8 A
5RFN . FASCRIBRAR ALK &2 897. 57 mm , KT BASORIAR AR HY PRI AR BRbkth, | BRI R AR AR, 5 =F 1
FEKEMZEAK, 475 7 888. 33,883, 31.,874. 88 mm, [ 3 77 B Hb (1) #E /K & B& /N T BH3E S B 4tb, 43 591
848.35.851. 14 mm, B @ & F A& 4h(682. 00 mm) , K55 B EIRE/K S &N 979. 02 mm , Jy [F] A IE 22 1 45T 1
{E 956.81 mm (¥ 1.02 £%, ARHb  FHIBRI SRR  BRSBRIARARHL | FH 38 L AR AR AR, BF 35 3 R Aobatth, | FH 3% e B2
b TR B s (R E K B 2 ) (S R K B 1Y 69. 66% (91. 68% 90. 74% ,90. 22% .89. 36% .86. 94% .86.65% ,
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A WAk b2 K ER TP K BT HE, RA 10% A4 IR KB A 7E L3 TR B 2 14% A2 IR K i A7 T L3,
Aeith HIHFE T 29 70% MIFEK , B 24 30% MRk T L8,
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Fig. 4 The trend of water consumption of vegetation in experimental plots

3.1.6 +HETHRL

B3QA%E U TR TR 00 bR IR IR, T PR A 2508 B, B 13808 1 e A E 1R B LT Bt
WHERTE. UM ARgE, R IS AE TR, MM T T2, 2"t
BT R IAE N8 R RS AE T R A0S B K BT BB R I T 7=, REAbRth A TR |
TR I FAEAR T URE N TE . RIBELH X B R 20 AR B R LA, KRR AR BRR 2
2L 3 RS O TR B , S LR R, BEVE 450 HL e, T R R o AT A ST AR AR Al i 1 3 4L
FERAMET SIS ZE 0 1 B , 1N AR 37 5 3+ 398 4k ) S 03 T 2 Ak gl B ARk It
S X, IR K S AEREGRTHLIERSKENER) TEESETENELERX -
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BT LR TR R 70. 74% , FE 5 BERE/K O TTRR R 29. 26% , RIS M5 T 5 MBI B #E K 0 T 2 T8 iU 52
R 73, AXEE B TR RH FEEFEE TR R, MK R E SRR T 2 —22mE T
IR TR . FEVAR X B Mt BEReK T E R ISR R K A= & YA 5
SRFETK RS R R 5 | AR R B ZE I FEK . RURT RS IS ZEFEK A HE TRMBEER. 5
A AR E , N AR TR /N T H 328 & Bt R R &, (A3 TR 2R MR B & &, BFEK 2N
D1 ) B W Ty 1 0 A B 1 e o P~ 1 [ - N

3.2 AEE R KA IR EE B B

AN A A 5 2R BT A [R) ) T3 -AEB- R R GEK a8 i it 2, 3 A [R] B 338K 23 3045, I3 SR A
AR S R TSR] K 3R 8E  A AR K5 KRB B — N RS RS
3.2.1 N KRR R

KRB A LTS EEIEFET Rk PN 2B IR N+ 365K , Eh g gk
FIRR FZRATRBIKE . H50H, A H | FH 3R AR b | B3 R AR D | BRI AR bR b, | B3 AR AR AR
i BH3SE 57 B 4th | B9 3% 37 B b 1 358 2 AN B B K B 43 1 Dl 899. 32.,819. 25.758. 97.,806. 37.,775. 77.,901. 51,
904. 60 mm ; FHAXT T 3TIK 4 FI R 5351 R , AR HAEY) 22. 81% (BHSCRIARAK 39. 91% | B RIFRAK 45. 30% |
FHYEIT ZRARAK 41. 90% BRI L AR Hbk 44. 06% | FHE e F it 35. 54% AT H 43. 14% , RIAEW LT B
LR RBOR A KA R SR BN, FFRFI R 18K . B 130K 7 S 38hy , LR R i Ml
Ploxt 13K 3 R P B3R A, LA R B R P 3R 05, T B IR AR , I ARARARE o RSB SAE 0T 438K
53 B FE 22 B AR T B3 [F] b2t , o i AR e =, R IR Z , TR b AR, B2, BIEE /K ES Mk
B, WX 3K 43 B R PR3 o
3.2.2  AHBLZEREXT 3K 4 e B

B IZR IS 32 £ KRR, RIS KEAL, R UK RE /N B & 2 2l . ik
T 307 1) A i, B S5E RASRMAC P33 A bRt . FHI 33 X0 AR ATbA B 38 X 2R APt . IO 3 3 3t 7R 9 8 v e b A
FE B4 205. 10.326. 93 343, 82 .337. 87.341. 84 .320. 37.390. 25 mm, &b+ K 4> S5 4 , AEI 1
FEIBFE/KBRAE 2006 46 A a8 A FAILIK 2007 45 6 A Ha).7 A A FEKE D i it A 52 B R %1 54h,
HoR BT [ VEY 78 18 5 BE I AR (LI A BERE K B AR LT 3, FESIRRLF B BAEKFKE X HE TRIE
WK A, ZZBREIFA K, BT E M  BASORIAR A | BRI R ARbRh | BRI AR AR A Py 38K 43 2%
AR F A, 3K BE TR 5 BB TR MR I 32 B AR 0, 2 1 B8 K 5 PR 3B SR AR A R H 3 7 e b, 1 48 5%
IKE AR, AHPZE IS M E 2R, IR T EB KR,

3.2.3 B AERXT HIK A i R

ETRRE T R X, AR 3K SRS B B R B, 2006 45350 3 &% b AR 1 AR K
RBLILFE 4,

A HAEY) R N 45 B A AR A, BAR HIREK B 2  (BAED A R RS B R A E /D,
2006 F LR EA YR TR T WEAREY . Rk, i 2 F R /Y E Y&/ FEKRK,
KA T REFRE BB MK 4o B3 B b P 35 A ARt B 33 0 AR AbAR H  BH 3B 7R A bk b 11 387K 7 2%
{2 B S8 470, I 3 SR AR ARt 0 O 3 5 S, A K A A ISP S R AP ) 2 B ARG L A B S K BH 33
R , [FIREBASAL AR AR 25 B AT MR R T PRI AR AR . BRI Se b POV 5 B el st DA B B A A )
HIAEY BT BRI R R, H T BB AR | FH 3 I AR MR AR B 3 3 AR AR AR OB A B 2 v , TR A KA AR
KA, A Y& BE/NT BRI . IR 0 TR AR BE LB 3 R AR 23 /N, (bR AR 9 %5
B I TR TR S RIRAR 4, T ELAK Setn B A0 T BRI AR 43 o L AR ARAR ST R A 42 3 + o B8 X B R AR IR A,
AP N TR BETE , SMFe e, R R I MAESM B4 K BERE , I A s 8 1 A W &t KB/
MRIR g BRI R ARAR L BF 33 AR AR L B3 AE ZRATOPR  BE BRI AR | B T B b | P T o R b, SZ AR HE K
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AR BOK RE T X RN , FHSRBAAE R BLR  F, A BEMRA SE B AR 5 BASSORIBRAR R B 2 Bk A , (5L
B BEMRAGSCAA s ILAR AR A EAG A LG, (BB AR, MR A RATS AR+ S HE R

F4 REHEEEKITE
Table 4 The contrast of vegetation growth in experiment plots

B Mtz (34 ) HiE e i&t?ﬁﬁﬁi%ﬁ
%k B Canopy height DBH Crown diameter (Bk -hm %) Biomass of
Land type Vegetation (Base diameter) Density aboveground part
(m) (em) (m) (plant-hm ~2) (gem~2)
plant+hm g

SH 33k AR AR HIBE Acacia 6.91 10. 16 2.95 900 —
AWSS MF#EA Shrub 0.82 1.32 0.62 1005 —

T H A Herb 0.33 — - - 176.26
SH 335 A B A HIBE Acacia 11.85 14.02 3.97 1025 —
AWNS M WA Shrub 1.16 1.64 1.31 1374 —

M A Herb 0.48 — — — 75.30
BH Y IT AR ARAK T ER Q. lLiaotungensis 6.07 18.83 4.13 931 —
QWSS MF#EA Shrub 1.91 3.37 1.68 5800 —

M A Herb 0.26 — - — 46.83
BHAT ZR AR AR T ER Q. lLiaotungensis 6.83 21.75 4.68 987 —
QWNS MFHEAR Shrub 2.23 4.64 2.14 8900 —

M A Herb 0.28 - - - 34.69
P 33 M TFHEA Shrub 0.86 1.45 0.68 1216 -
GSS T H A Herb 0.37 — - - 186.50
BH S R b MFHEAR Shrub 1.18 1.68 1.24 1507 —
GNS MF HA Herb 0.39 - - - 262.38
A& Hh, Farmland T4 B Potato 0.43 — 0.45 25400 51.73

4 wREE

(1) S FAAE—E R K 7075 Bk, 5 B E i KRB/ - BRSRIBR AR 991. 57 mm | FH3% 37 2 4
941. 21 mm . [H3% HIBELARHb 866. 53 mm  FHI T ZR AR AR HE 815. 89 mm A FEELHb 790. 27 mm | BHIE 1T ZR AR AR
745.20 mm &b 325. 55 mm, 37K I SCHRIR BEAH K 320 om, BAYETR AN 240 em, BRI AR BRAR L K
200 cm, BF 3 RIBRAR 0 AN FH 3T AR BRI 160 om, BAYETEE K 140 om, FHIERIBEAR D 120 em, {55
18], A, TR AR 3 3 B L 10% 14% 30% BIREKAEAF T 13 b, bl e Bt 600 om R 3K PER]
FIFH7K & 62.6 ~309.0 mm, 543 728. 6 mm AH Lt + KRR T RE IR PR . ZAMORFEK B T I3EHEKBE
FIHE M , PR RIBRARAG RS PG ™ B, G BE AR SEARR 5 BRSBORIARARA BA S A A , (BB B ARG SE I AR
AR IEARMARMAFTERG RIS, (BRI AR08, RO A RATIIR 43 FE R

(2) RHIBHHEM SRR A T B AR A, AR B AR BN T 328 K &, (B N T AEL 4 A 28 J AN AR
R, BFKEIG M, 3Rtk &R0, DK EMTETTRE ) TR, SR bk 2 M FE T 1IRRZE
KGR, AFIT 3K o0 BAETESS , (EARH HIRA R & B, DR, thRAETE L PR
L, AREEE THERRN, PRRE T K AB S s T LI EM, K LR B3, Fe g4 KERBHK
HIR AR ARSI, 7K £ 35 i IR, AR 3775 31. 98 mm, RV 12.06 kg-m ~ ; HEL A ith
7= 90 ( A48 R PR3 RIAR AR b -3 ) 3. 03 mm , BRI A VD3R 3. 98 kg-m I RMFMAIR A 7=, REHLEEX
NI AR RARLE , A 7= KT B2 AN TARH 7K 1R R AR AR H TCVEAH E ), R K 3 2R
AR JHL ™ b DX, AR E AR R AT R K LR R — R B RGE R

(3) 5ARHANTE R A L , N TARHAB R B 78 A FnZE 1 & 0 2 3, i PR AR R, At A A
HIHFE TIRE LK, B AL T T3K SUIERE , B K 73 33 TR BE A ¥, B /KA BB 78 B IR 2 38K R
N AR AR 4 5 T R FE 7K B A T AL ) 2 SR IR, A B B R A T 4 Y, 92D Pk L AE B P B K 0%
R HEGNZEB IR R , R T2 058 + BB ARG, — & BB T F , A 1%
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FERRPER HUT T FEAE KR = B, [R] B 52 5028 18 390K 7 ML BORBBE 7, B EA B Ko 18
R B L 24 A8 24 3t O A 7K W TR - 39K P A 3 BB T , ST DX S B O T R AL o TR, DAV RE AL
REEFRFKREE S EWF, RIERBE Dy E TR R , I S K LR .

(4) B+ R IX RARA K ML AR AE AR 5 R A7 , RAE BB O TR A, BORRRRE , Ul IL AR AR AR
VESEIE N 2 E ARIRET I, (AL AR MR 39K 7 B, A e — = 9 TR AL (SRR EL ) , AN B2 BH 3R
BRI, SEASORIBRAR b A2 o 70242 I B ARARME T AL ARV F) A 1 B A0 39K 20 X A
MRS BRIR B T AHELE B, 2 23 E SR AR B LS R, R G L ) B oy T R Ab b B X b 7K IR 2
PR 13T)Z , L e Sk Bl R AR IR B A B R B R R TR R E S R, AR R TR R
YERL L 24 35 58 I R SAAE R V& 0 A K A R K R B g B v o IE AR R ARt LI TR R B 5
JRSREE A T RAE B, AR A T S BB YO BEA K & A , X A 13 TR B IR R T L3 T
JZHTERE . B AT B X SR B G R\ AR BERE KOS AR 3 TR AL AL
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