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W oodland hydrological effects of birch forests in sub-alpine region of western

Sichuan, China
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Abstract: Rainfall interception of moss and litters, alongw ith 0il w ater-storage cgpacity, has mportant effect on hydrological
process in sub-alpine forest in western Sichuan, China The physical characteristics of water for moss, litters and il have
been studied extensively in primary coniferous forests how ever, very fev were reported for natural secondary birch forests,
w hich become dom inant after overexploitation of coniferous forests from 1950s to 1980s W e measured the cumulated mass
(oM, t/hm?) of moss and litters, along with their maximal water holding capacity (MWHC, t/tm?) and maximal w ater
holding rate MW HR, %), in birch standsw ith different stand ages at different elevations The physical characteristics of
w ater in the il included il bulk density, MW HC, capillaryw ater holding capacity (QW HC) and leastw ater holding capacity
(LWHC). Theywere alo measured by aking and discharging experimentsw ith sanplesof il from different il depths in
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all studied stands The result show ed that OM andMW HC increased significantly w ith increasing stand age For stands from
different elevations, how ever, the OM andMW HC displayed differently for litters and insignificantly for moss In the stands
w ith sane age, M andMW HC of littersw ere higher at middle elevations (3200m & 3400m) than that at a higher (3600m)
and lower (3000) elevations ThemeanMW HR of mossw as 945% and therew as no significant difference anong standsw ith
different ages and located at different elevations ThemeanMW HR of litterswas 573%, but significant differencew ere found
anong stands w ith different ages and located at different elevations Soil bulk density increased and MW HC decreased
significantly w ith the increasing il depth in all stands, but capillary w ater holding capacity (CWHC) and least w ater holding
capacity (LW HC) decreased significantly only in someof stands TheMWHC in 0 40an of ilwas not significantly different
anong standsw ith different ages, how ever, significant differencew as found anong the stands located at different elevations

T he difference appeared mainly anong the stands from 10 to 25 years of age - they increased w ith increasing elevation in the
0 40an of wil Themoss needs a long-period to restore after large scale logging During thisprocess, the M andMWHC
can serve as an index to reflect the restoration degree tow ardsprimary coniferous forests

Key words birch forest; moss litters wil; maximal w ater holding capacity
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Table 1 Outline of Betula pp forestsand primitive forest in M iyaluo, west Sichuan
(m) (a) © (m)
Cutting time Elevation Dominance gpecies Age Slope direction Gradient Treemean height Canopy density
1980's 3350 3450 B. albo-sinensis 12 16 N, NW 25 40 4 5 a8 Q9
1980's 3550 3650 B. utilis 12 16 N, NW 25 40 4 5 Q7 Q8
1970's 3150 3250 B. albo-sinensis 21 25 N, NW 25 40 8 10 Q8 Q9
1970's 3350 3450 B. albo-sinensis 21 25 N, NW 25 40 79 Q8 Q9
1970's 3550 3650 E' iltf’lci":'”ms's 21 25 NE,N,NW 25 40 6 8 Q7 a8
B. albo-sinensis
1960's 2950 3050 : 32 36 NE,N 25 40 12 14 Q7 Q8
A. laxif lorum
B. albo-sinensis
1960's 3150 3250 ' 32 36 NE,N 25 40 13 16 a8 Q9
A. laxif lorum
1960's 3350 3450 z' Z"t:’l‘?':'”e"s's 2 36 NE,N,NW 25 40 13 16 08 Q9
1960’ s 3550 3650 B. utilis 32 36 NE,N,NW 25 40 13 14 Q7 Q9
1950's 2950 3050 i' ;Lbo's'”ms's 42 47 NE,N,NW 25 40 15 20 06 08
1950's 3150 3250 O alborsinensisB. 42 47 NE,N,NW 25 40 18 20 06 Q9
utilisA. laxif lorum
1950's 3350 3450 E' i':i’l‘i’:'”ms's 42 47 NE,N,NW 25 40 15 20 a7 Q9
B. albo-sinensis
1950's 3550 3650 1 42 47 NE,N,NW 25 40 15 18 Q7 Q9
. 3750 3850 A bies f axoniana 160 200 NE,N,NW 25 40 18 22 Q5 Q08
No cutting
22
2 1 1x Im? , \
™ 1, t/hm?), 0 40 ,
, 0 20 10 20 20 30 30 40an 4
2.3
(m1, g), 24h (m2, g); (msa,
g) 65 24n (Mo, g) P) ( ) M , t/hm?)
P=[m'2><m'3-]JX1OO%;M=MoXP Moy Myx P
mi Mo ms
M o(t/hm?) ( )
2.4
, 12h (ms, @),
(Cmin, g/an?); 2h, , (me, g) (Cap, g/am?);
, , 2, 1979 157 172
, 2 ,1979 87 99
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Table 2 The ANOVA (F value) of moss, litter sand soil index of natural secondary forest
M oss L itters 0 40an
Soil
Factors
CM MWHC MWHR CM MWHC MWH R 0 40an MWH C
Stand age 7 129" " 3 471" 1 709 7337 5 768" " 5 569" " 8 370" °
A ltitude Q 211 Q 670 1 407 3 395" 3 520" 10 663" " 3 034"
X
. Q 976 1 529 1 708 Q 330 Q 241 1 655 5 748" "
Interaction

OM , Cunulated mass MWHC,
* *p< Q01

M aximal water holding capacity; MW H R,M aximal w ater holding rate;
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