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Water halding capacity of surface cover and soil o alpine and sub-alpine shrub in

Wedern Sichuan, China

ZHANG YuarrDong L IlU Shi-Rong ,MA Jiang-Ming  (ingtitute d Forest Ecology , Environment and Protection , Chinese Academy d Forestry , Key
Lab. on Forest Ecology and Environment of State Forestry Administration , Bejing 100091, China) . Acta Ecologica Sinica,2006,26(9) 2775 2782.

Abstract :Alpine and sub-dpine shrubs, digtributed beyond tree line or on outhfacing dope, are relaively sable community in
wedern Schuan. Their community component , biomass have been sudied , however , very few were reported for the weter holding
capacity of surface cover and il in those shrubs. We measured the cumulated mass (CM , t/hnf) of npss and litters, dong with
their meximal water holding capacity (MWHC, t/hnf) and meximel water holding ratle (MWHR, %) , in three main types of
shrub a different eevatiions in wesern Schuan. The phydcad characteridics of weter in the il incdluded il buk dendty,
MWHC, capillary water holding capacity (CWHC) and least water holding capacity (LWHC) were d 0 measured by soaking and
d scharg ng experiments with sanples of il from different il depths in dl sudied communities. The result showed that water
holding cgpacity of Rhododendron przewalskii shrub is higheg in three types. Average MWHC of noss, litters and il in depth of
0-40 cm anong different evation are 46. 73, 139. 98 t/hm2 and 2216. 92 t/hm2 rdaivdyin R. przewalskii shrub; 1.64, 72.08,
2114.88 t/hnf in Quercus aguifdicides shrub; o mass and average MWHC of litters and il in depth of 0 40 cm anpng
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different devation are 84. 55 t/hnt and 2062. 83 t/hnf in Quercus coccifercides shrub. The OM and MWHC of noss decreased
ggnificantly with increagng eevetion in R. przewalskii shrub, increased dgnificantly at fird and then decreased with increasng
eevation and reach the maximum a 3400min Q. aquifdioides shrub. MWHR o noss in the former is higher than that in the
later. The QM and MWHC o litters decreased with the increment of eevation in R. przewalskii and Q. aquifdioides shrub,
increased in Q. cocciferoides shrub. il bulk dengty increased and MWHC decreased S gnificantly with the incread ng il depth
in al communities, but CWHC and LWHC decreased sgnificantly only in ome of commurnities. The MWHC in 0 40cm of soil
decreased sgnificantly with the increment of devation in R. przewalskii shrub and was ot sgnificantly different anong
communities with different eevation in the other two types.

Key words:shrub; noss; litters; il ; maxima weter holding capacity
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2.1
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3
1
Table1 Outline o alpine and sub-alpine shrub in Miyaluo, Wes Sichuan
b Dominance Hevation Sope Gadent Tree mean Caropy Thickness Thickness of
rub type Pecies (m) direction ©) height (m) dendty o noss(cm) litters(cm)
A R. przewalskii 3750 3850 N 25 40 4 5 0.9 0.95 7 4
A R. przewalskii 3950 4050 N 25 40 2.5 3.5 0.7 0.8 4 3
A R. przewalskii 4150 4250 N 25 40 1 1.5 0.6 0.7 2 3
B Q. aquifdioides 2950 3050 S, W 30 45 5 6 0.8 0.9 0.5 5
B Q. aquifdioides 3150 3250 S,SW 30 45 3 4 0.7 0.8 0.5 3
B Q. aquifdioides 3350 3450 S,SW 30 45 1.5 2.5 0.7 0.8 1 3
B Q. aquifdioides 3550 3650 S, SW 30 45 1.0 2.0 0.5 0.6 0.5 3
C Q. cocciferoides 2050 2150 S,V 30 45 2.5 4 0.5 0.6 — 2
C Q. cocciferoides 2250 2350 S, W 30 45 2.5 4 0.5 0.6 — 3
C Q. cocciferoides 2650 2750 S,SW 30 45 4 6 0.6 0.8 — 5
A R. przewaskii shrub;B Q. aquifdioides ﬂwub;C*% Q. cocciferdides shrub; the same bow
2.2
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Table 2 The ANOVA( F vdue) o moss,littersand soil index o three shrub
Moss Litters
0 40cm
Shrub types il 0 40cm MWHC
M MWHC MWHR M MWHC MWHR
A 14.201 " " 9.297" " 0.539 19.569 * ° 10.966 * ° 0.482 5.567
B 3.793° 3.900° 0.583 13.768 " ° 5.967 " " 0.169 1.126
C — — — 12.001 " " 9.148 " " 0.727 0. 700
OM ,Cumulated mess; MWHC ,Maximal weter holding cgpacity ; MWHR ,Maximal weter holding rate; the same bdow; * p<0.05; * * p<0.01
3 : 589.1 %, 596. 7 % 1%
427.5%( 5)
40 FLAY 25 — TR LLIBR 40 HatF bR
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Fig.5 The maxima water holding rale(MWHR) o litters of three shrubs
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3

(F

Table 3 Soil bulk density, water ha ding capacity and the diffarence significar.ce civack among different depth in all types ( F vaue)

Shrub types A C
il
Index depth (cm) 3800 m 4000 m 4200 m 3000 m 3200 m 3400 m 3600 m 2300m 2500 m 2700 m
Bk 0 10 0.26+0.10 0.63+£0.09 0.70£0.10 0.44+0.08 0.47#0.11 0.55+0.12 0.61x0.14 0.53+0.04 0.65+0.06 0.74%0.14
densty 10 20 0.58+0.14 0.88+0.07 0.97+0.08 0.93+0.14 0.92+0.03 0.95+0.18 1.05+0.20 0.87+0.06 0.84+0.05 0.94+0.17
(gord) 20 30 0.74+0.17 103+0.11 1.14+0.12 0.90#0.06 0.94+0.08 113+0.10 1.25+0.11 1.04+0.03 0.90+0.08 1.02+0.10
30 40 0.84+0.11 1.04+0.07 1.15+0.08 0.95+0.08 1.08+0.08 1.21+0.08 1.33+0.09 1.07+0.03 0.96+0.03 1.09+0.09
F vdue 4702 " 9.507" "  7.259"° 489" 1342077 674777 66277 258977 611877 3.967 "
0 10 0.70+0.02 0.60+0.03 0.67+0.03 0.64+0.01 0.64+0.04 0.64+0.04 0.71+0.04 0.57+0.02 0.60+0.03 0.61+0.03
MWHC 10 20 0.62+0.03 0.52+0.03 0.59+0.04 0.53+0.05 0.49+0.01 0.50+0.04 0.55+0.05 0.54+0.01 0.55+0.04 0.52+0.05
(gord) 20 30 0.56+0.04 0.45+0.04 0.51#0.04 0.48+0.02 0.50+0.03 0.45+0.03 0.51+0.04 0.51£0.02 0.51+0.05 0.49+0.03
30 40 0.52+0.04 0.43+0.03 0.49#0.03 0.470.01 0.44+0.03 0.43+0.03 0.49+0.03 0.49+0.02 0.49+0.02 0.47+0.03
F vdue 6.418" " 124917 " 1.2  5.867° 10.242°° 808"" 7.391°° 4.017 " 3.069 " 351"
0 10 0.48+0.03 0.49#0.06 0.54%0.07 0.41+0.04 0.38+0.03 0.50£0.04 0.56+0.04 0.47+0.02 0.46+0.03 0.41+0.03
WHe 10 20 046+0.03 0.46+0.03 0.52+0.03 0.32+0.05 0.32£0.03 0.35+0.02 0.40+0.04 0.45+0.02 0.44£0.06 0.390.04
(gor?) 20 30 0.46+0.05 0.40+0.04 0.45+0.04 0.30+£0.05 0.29+0.02 0.33+0.03 0.37+0.03 0.44+0.04 0.42+0.04 0.37+0.04
30 40 0.43+0.03 0.36+0.03 0.41+0.04 0.31+0.03 0.26+0.03 0.31+0.02 0.36+0.02 0.45+0.03 0.40+0.03 0.34+0.03
F vdue 0.388 3.559 3.432° 1.059 408" 124277 1001377 0.145 1.180 0.922
0 10 0.33+0.03 0.33#0.03 0.37£0.03 0.31+0.05 0.28+0.03 0.36+0.04 0.4120.04 0.34+0.01 0.33+0.03 0.29+0.02
LWHC 10 20 0.33£0.03 0.3%+0.02 0.37+0.03 0.23+0.02 0.22+0.03 0.26+0.02 0.290+0.03 0.32+0.02 0.30£0.05 0.25%0.02
(gord) 20 30 0.30+0.04 0.30+0.03 0.33+0.03 0.23+£0.03 0.21+0.03 0.25+0.02 0.28+0.02 0.30+0.03 0.26+0.04 0.25+0.02
30 4 0.30x0.02 0.26+0.03 0.29+#0.04 0.20£0.05 0.19+0.04 0.24+0.01 0.27£0.03 0.340.03 0.27+0.04 0.23+0.02
F vdue 0.1% 3.011" 2.981° 0.976 1.478 5.93 " " 3.260 " 0.641 0.671 2.086
CWHC: capillary water holding capacity ; LWHC :Leas water holding cepacity; * p<0.05; * * p<0.01
4
3 t
1) y 1
, 3400m , ,
3600m,

2800m
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