5536 B 11 ) S &~ £ Eild Vol.36,No.11
2016 4F 6 A ACTA ECOLOGICA SINICA Jun.,2016

DOI: 10.5846/5txb201506241281
W, B, 5K, Wi, 2t AT HO AR AT R 1 L 9 e e B A e SR K IR IR D RE 25 S W) AP IO AR AT, 2016,36 (1)

HuJ, Li Y H, Zhang K, Tao Y Z, Li T, Ren Y J.A preliminary assess on the differences of water conservation function under typical vegetation types in

the Pailugou catchment, Qilian Mountain, northwest China.Acta Ecologica Sinica,2016,36(11) .

BELHZE DR BABFERRBEPNKREFTNEER

MR

o BTk R ABX FE B LR
1 P R A S ER BRI PO IR T 5 XA S R %, b 100085

2 P EBEBER: LS 100049

3 WITTIMSE R 2= 3 5 IR 2425 e, &4 321004

FEEE : L HOK G2 oK EE AR E R K SCRGE A, KRR b A S R G R A B R G S i X b
IR AR B A B RGO K M RIS TE R GEN YL REFIRE I, IF52 Z2 50 P ZR A58 W (AR B2 Y | R RS RAIMIY ) . A5l
TS I L VA O e e e | SR R M FR 2 A K ZR A B AN 2 O, LS K R SR D RE SR AR R A — i
ARG A IR M FRRE I I 2 57 . WFTREER . (1) AT I S AR T A LT Bpko bR & i | ) 5K G A K
AL BSURE &5 - S8 P e T 5, T A DR R 5 R TR (2) Wi AR IX L R AR i m T AR
Mo, R L HOR IR BHE NI G ZAZ MR (3) BEAMERF NI AZ RN SR W 0 T RO, i a2
REKIERA SR BERAREHZ KT 1, XL RR YT A2 B AR AT S5 A K R IR BE D, NI, AR T FE 4 R B
S A TSR DXL AR S R G R R A R G B R R AR R S

KGR AR L HERR VA 5 3K K IR IR DI RESE AR 5 AT Rk A s oK

A preliminary assess on the differences of water conservation function under
typical vegetation types in the Pailugou catchment, Qilian Mountain, northwest

China
HU Jian"?, LU Yihe'*, ZHANG Kun'?, TAO Yunzhi’, LI Ting"*, REN Yanjiao'*

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco — Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

3 College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract: Soil water is an important element of “green water” that constitutes the physical linkage between vegetation and
hydrological system. Water retention function represents the process and ability of retaining water in the ecosystem and is an
essential ecosystem service in the mountainous ecosystems. Due to the soil heterogeneity, vegetation and topography, water
retention function is variable in space and time. This study aimed to characterize the differences of water retention function
of three typical vegetation types in the Pailugou catchment, Qilian Mountain, northwest China. The abilities of different
vegetation types are evaluated by the water conservation function index, which portrayed as the integrated effect of soil

properties, soil moisture, precipitation and temperature during the growing season. The results indicated that 1) the value of
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soil organic matter, sand and silt content, field capacity, saturation moisture capacity and porosity were considerably higher
in the shrubland and Qinhai spruce ( Picea crassifolia) forest than that in the grassland. By contrast, the value of the bulk
density and clay content in the grassland was higher in comparison to that of shrubland and forestland; 2) The cumulative
water infiltration of the root zone in the Qinhai spruce forest was higher than that in the shrubland and grassland, and the
rate of soil water loss at the grassland reached the highest level among the different vegetation types; 3) Soil moisture in the
Qinhai spruce forest and shrubland was higher than that in the grassland during the whole growing season, and the water
conservation function index were mostly larger than 1. In conclusion, the Qinhai spruce forest had a higher soil water
holding capacity in comparison to the shrubland and grassland. Thus, the results of this study can provide scientific

guidelines for the management and sustainable development of the mountainous ecosystems in the semi-arid region of China.
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Fig.1 Location map of the study area and three typical vegetation types
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( Carex) %3 (Stipa capillata) 75 (Artemisia selengensis) R ( Oxytropis) . 251 (Iris lacteal ) 55 B AR W) 78 75
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Table 1 The difference of soil properties under three vegetation types

T HEPE T HEM HlE =AM B
Soil properties Shrubland Qinhai spruce forest Grassland
HRL Clay/ % 0.71 0.81 2.20
HYkE Silt/ % 58.12 55.39 80.27
kL Sand/ % 41.17 43.80 17.53
+ 125 Bulk density/ (g/cm?) 0.75 0.84 0.95
T AP Soil organic matte/ (g/kg) 62.72 54.83 16.91
HH (8] %7K f2 Field capacity/ % 45.29 47.83 39.77
M ANFE/K BE 77 Saturation moisture capacity/ % 87.32 79.04 61.43
FLBREE Porosity/ % 71.69 70.10 64.14

FEZERERE LY, 2R FH A 10 S5 TR 2 5 A K A IRE B A 2l Wil 28 5243 1] S e R o D - 9 RR FE 1 sl 2
Ak, HICsE MR A ISR BEA 0.2 mm, BP R IAF] 0.2 mm il —K, 2 F 0.2 mm ZRGEA LR, 34
3K AR B sh Wil 2240 ( H21, Decagon Devices Inc., Pullman, WA) 43555 =g F A4 35805 142 22 3
BASAEHEAT WD, B2 - HOK L A 3h i ,%,L(Hzn%ﬁa%s 4 + AR AL R 3k (S-SMC-MO005 ) A1 5
2+ 498 AL SRR Sk (S-TMB-MO006 ) , 4= &4 It + 555 il 0—10 ecm, 10—20 cm,20—40 cm,40—60 cm Fl
60—80 cm #HATHE | I8 1T HOBO K44 (HOBO weather station logger) R0 SR 5UdE | #5218 15 708h/ RS
R, WM B A 2013 12014 AREIAE R ZR (6 H—9 ), HHER T 2014 4EF#E M 0—10em LR
TR,

22 RIS SrHr

2 T e T« AR R AR DX JEK 3 XoF B VR 5 T s 22 VR 46 o T 118 Kk sl e 7 5 553 , 38 3R i 1) = 1K 4 ik
S, b B R %) 3K 43 ok s = B (8] B N I X Rz H B2 R 2 B8 0 DR 2 Uk o8 TR S 1 e T o, BB
MRS 2 HEW R, P51 T H3K 8 B ksl Ny, 78 2013 F 2014 4F A ZE—JL05 3L T 9 )|
AR AR X A= 33 K J3 ik ) ok s e 1 ) R R S (K 2)

R 2 IRYRFE TR k3R A 0 I B B R 44 LU R - 38 Rk 3h B i

Table 2 Rainfall events and soil pulse responses by precipitation pulse criterion

W& T < 2 W T B Grassland A\ Shrubland T AZH Qinhai spruce forest
Rainfall event Rainfall/mm Orzi ORzmax Orze Orzi ORzmax Orze Orzi ORzman Orze
1 61.8 0.0663 0.1151 0.1070 0.2368 0.2744 0.2656 0.1194 0.1864 0.1700
2 97.0 0.1070 0.1633 0.1284 0.2656 0.3080 0.2668 0.1700 0.2175 0.1811
3 65.4 0.1284 0.1866 0.1478 0.2668 0.2901 0.2582 0.1811 0.2183 0.1955
4 65.4 0.1431 0.1826 - 0.2328 0.2599 0.1899 0.2336 -
5 38.0 0.1826 0.1861 - 0.2527 0.2535 0.2310 0.2415 -
6 50.4 0.1782 0.2006 0.1538 0.2443 0.2578 0.2255 0.2376 0.2703 0.2378
7 42.8 0.1538 0.1656 0.1187 0.2255 0.2367 0.2149 0.2378 0.2441 0.2260
8 54.8 0.1187 0.1470 - 0.2149 0.2307 0.2260 0.2444 -
9 18.8 0.1437 0.1637 0.1450 0.2266 0.2382 0.2227 0.2355 0.2484 0.2350

Orzi ~ Orzmar M Opz, TEIN(1) ((2) HA RS
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Fig.3 Soil moisture and soil temperature dynamics under three vegetation types during the growing season in 2013
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Fig.5 Soil moisture and soil temperature dynamics under three vegetation types during the growing season in 2014
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Fig.7 The relationship of root zone soil cumulative infiltration and precipitation under three vegetation types
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