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Abstract P nus massoniana forest m xed P. massonniana—broadleaved forest and monsoon
broad leaved evergreen forest are the three typical subtopical forests at he successbn stages fran
pioneer canmunity to nearly clin ax n D nghushan Nature Reserve n South China In this papeg

the differential pattems of five nutrent elaments (K, Ca Mg N, and P) in ranfall and its re-
distrbutbn n these forests were studied The results showed that after the redistrbu tbn of rain-
fall through canopy, the concentrations of test nutrient elements except Ca n throughfall and
stan flow had samewhat increase, espechlly n stemflw. In all he three forests the Ca concen-
tration i throughfallwas bwer han that in ranfall The nutrient concentrations in hroughfall
and stem flov ddn’ t show any signifcant changes n these forests but the nutrent nputs n
stan flow had an increasng trend w ith the progress of succession. In addition the nutrient nputs
of hroughfall and stem fbw were generally higher than those of litter fal]l especully n the m xed
forest and P. massoniana forest Our results suggested that rainfall not only played an m portant
role n nutrient transfer fran forest canopy to soil but also supp lied necessary nutrients for forest
growth especially for that at early successbn stage
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Table 2 Average nutrient concentration i incident rainfal]l throughfall and stem flow under different forest types
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Fig 3 Enricdment ratio of the chanical cam positbn in
three forests

3 .3

N: 55.04~ 87.44 kg* Im "+ a ; P

1.56~ 1.93 kg* hm ** a ; K 30.87~ 59.2 kg*

Im™> a'; Ca 37.45~ 39.78 kg* hm e a Mg
5.64~ 6.64 kg* hm ** a ', N

N: 56. 11 kg* hm™ >« a 5 P 0.9

kg* hm >+ ay K 19.03 kg * m >+ a'; Ca

2

32.18 kg* hm * a ;Mg 5.02 kg* hm * a
3
3
p ,
N Ca 3
P Mg < <
3 3
(kgg hm % a')
Table 3 Amnnual inputs of nutrients i littlefall and in

throughfall+ stem flow in three studied forests

N P K Ca Mg

56. 11 090 19.03  32.18 5.02
55. 04 .56 41.23 37.45 5. 64
72. 14 1.93 59.20 38.46  6.64
87. 44 .64 30.87 39.78 6.08
6. 17 Q14 5.59 3.6 0.53
4. 10 Q08 2.72 2.23  0.31
0. 48 002 0.15 0.20  0.03

+ 61. 20 1L.70  46.82  41.09 6.17
76. 24 201 61.92 40.70  6.95
87.92 .66 31.02 39.97 6.11
130. 03 261 10.80 31.72  4.67
107. 41 469 31.60 24.41 3.99
79. 84 443 9.75 52.54  3.96

29. 4o, 13. 6% ;
5.59 kg® hm ™’ a |,
14. o, 4.6%;
0.15 kg hm ** a |, 1. &,
0. %% 3
< <
+ (Nelda& Chac n
2006) 3
( 3
. K Mg
+ . 3
66% ~ 81%, 5P ~
6%% , + Ca
, 56%
6% N
68% 5%, 48%
P 3 ,
61% ~ 73% , Ca
5%
2 2 +
3
3.1
3



198 30 2

, 71.8 ,Mg 1.5~4.3 N
( , 2003) 1 ,Mg
(Cnptocarya concinna ) (Castang sis
chinensis) (Schina superba) (M achilus (Dezzeo & Chac n 2006)
chinensis) 16~ 27 m 2 33
(Cryptocarya chinensis)
(Pteropermum lanceaefolum ) 16~ 27 m;
3 (Aporosa yunnanensis)
(Lindera chinensis) (Sarcopema laure-
num ) 3~ 7m 90%
, (Blastus co-
chnch nensis) (Ardisisa quinquegona) ( , 1997) 3
4 , > > )

, 8~ 16 m; <
(Craibiodendron hwang tungense)
(Castanopsis chinensis) , 4~
8 m (Litsea rowund folia )

( Psychotria rubra ) (Ardisisa quinquego- Ca
na) )
3, , ,

; (Rhodam yrius tamentosa ) (Kop vcek et al, 2009) ,
(Baedkea frutescens) (M elaston a cand dum )

( kora chinensis ) (Clerodendrum for- ;

wnatum ) ( Parker 1983)

? ”

3.2
, (Andr et
al , 2008)

4—9 30 1656 mm, (Andr et al, 2007)
80% , 200 , (Levia& H ew itz 2005)
13%, 20% 3 K

P, (N 0.04 ,

~0.85mg* L' P0.03~ 0.19mg* L'' K" 0.13 2 (Andr, 2007)
~0.48mg* L' Ca0.18~0.51mg* L”' MgO0.06

~0.17 mg* L") (W ilcke et al, 200% Chuyong et

al , 2004) N 3.4~ 3

)



199

B

(Tob n et al, 2004)

P CaMg Mg
3 , K
2 (D ezzeo& Chacon 2006)
(Z mmemann
etal , 2007)

3.4
(Whitenore 1998),
(Parker 1983)
(kg* hm™ e
al) (K 2.1~ 18 Ca 0.2~

20 Mg 0.4~ 158 N: 1.5~ 60 P 0.1~ 2.3)
(HL]scher et al, 1998 Chuyong et al, 2004), K Ca

(K21~ 18 Ca 0.2~2Q Mg 0.4~ 15.8 N\:
1.5~ 60 P 0.1~ 2.3) (HLllscher et al, 1998
Chuyong et al , 2004; Tob n et al , 2004), N Ca

B 2

P K Mg

( Chang & M atmer 2000) ,

(M itchell et al , 2005)

, 3
> > >
, 3
3
N ,
+ N
N
(Fang et al , 2009),
N P
, p
N/P P ,
P (Wardle et al , 2004) ,
+ 3.5

~6.4



200

30 2

, , , . 2003
, 27(4): 484 -
489,
, . 1998
2001.
( ). :
) ) , . 2005 4
. , 41(6): 50- 56
) , , . 2005
, 29(2): 208-217
1997

Andr E JonardM, PonetteQ. 2007. Inflience ofm eteobg+
cal ficors and polluting enviomm ent on ram chan istry and
wet depositbn i a mral area near Chimay Belgim. A+
mosp heric Environm ent, 41 1426- 1439

Andr F, JonardM, Ponetie Q. 2008 Effects ofbblogicaland
m eteorobgical factors on sten flow chemistty within a tem—
perate m ed oak-beech stand S cience of theTotal Environ-
ment 393 72- 83

Andr F. 2007. Influence of the heterwgeneity of canopy stme
ture on the spatio-ten poral variab ility of atmospheric depe-
sitbnw ithin a m xed oak-beech stand (PhD thess). Un+
ver ite Catholique D e buvain

Chang SC, M atzner E 2000 The effects of beech stanflov on
spatil patiems ofsoil solution chem istry and seepage flixes
in am ked beech/oak stand H ydmlogical Processes 14
135- 144

Chuyong GB, Newbery DM, SongweNC. 2004 Rainfall input
throughfall and stenflov of nutrients n a central African
rain forests dan nated by ectomycorthizal trees Bibgeo-
chenistry, 67 73- 91

Dezzeo N, Chac nN. 2006 Nutrient fluxes in ncident rainfall
thoughfall and stenfbw n ad pcent prin ary and seconda
1y forests of the G ran Sabana southem Venezuela Forest
E cology and M anagen ent, 234 218- 226

Fang YT, Gundesen P, Mo M, et al 2009 N itrogen kaching

n response to increased nitogen nputs n subtrop icalm on-

soon brests in souhern China Forest E cology and M an-

agenent, 257 332- 342
Hllscher D, De A, S TD, et al

and rehted hydrochen ical fluxes in a dvewse and in a

1998 Rainfall partitbn ing

monospecific (P henakopemum guyannense ) secondary
vegetation stand n eastem Am azonia Oecologia, 114 251
- 257.

Kop LekJ Turek J Hejzlar ) etal 2009. Canopy leach ing of
nutrients and metals in amountain spuce brest Ammos
pheric Envionment, 43 5443- 5453

Leva DF, HewitzSR. 2005 Intemspecific variaton of batk wa-
ter storage capacity of three decduous tree species n rel-
tion to stem flov yield and solte flux to forest soils Cate-
na, 64 117- 337

M itchellR] TruscotAM, Leith D, etal 2005 A study of the
epiphytic comm unites of Atlantic oak woods along an at
mospheric nitwgen depositbn gradient Journal of E cology,
93 482- 492

NeldaDD Noean C. 2006 Nutrent fluixes n ncident rainfal]
throughfall and stan flow in adjacent prin ary and seconda-
ry Orests of the Gran Sabang southem Venemeh Forest
E cology and M anagenent 234 218- 226

Paker GG. 1983 Thwoughfall and stenflov in the Orest nutrt
ent cycle Advances n E cological R esearch, 13 57— 133

Tob n C Sevink J Verstraten M. 2004 Solute fluxes in
throughfall and stem fbw n four forest ecosystans n north-
west Amazonia Biogeochen istry, 70 1- 25.

W ardk DA, W aker LR, Bawndgett RD. 2004 Ecosysten prop-
erties and brest decline i contrasting long-tem chronose-
quences Science, 305 509- 513

Whitenore TC 1998 An Introducton toT wpical R ain Forests
Oxford Unwersity Press Oxbd UK

W ilckeW, Yasin S ValarezoC, etal 2001 Change n water
quality during the passage through a tropical montane rain
forest n Ecuador Biogeochenisiry, 55 45- 72

Zimmemann A, GemerS NeillC etal 2008 Spati-tan po-
ral pattems of throughfall and solute depositbn in an open
top cal rain forest Joumal of H ydrobgy, 360 87— 102

Zimmemann A, W ilcke W, Elsenbeer H. 2007. Spatial and
tan poral patterns of throughfall quantity and quality n a
top calmon tane forest n Ecuador Journal of Hydrology,
343 80- 9

. . 1985 ) )
E-mail nzhang@ sch ac en




