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Fig. 1 Throughfall water capacity of tropical monsoon
forest and rubber plantation
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Table 1 Redistribution of precipitation in tropical monsoon forest
and rubber plantation

: Prfig?tiion KBTI R Precipitation (%)
¥ it
" : LEBAR HEDZ
AEBER | K 2 & R Water of enter B %
Forest type | M@ % |Crow reten- | Evaporation e v Litter
Yp Run off ¥ i B 1 retention
tion capacity] capacity ‘ i
Slope Terrace capacity
ZEWH <20 | 29.8 23,1 22,0 3.9 41,7 9,3
Monsoor | 20—50 | 24,9 12,9 1.9 11,7 60.5 10,0
forest >50 | 45,3 8.3 1,2 24,9 54,7 10,9
BB <20 | 29,8 11.1 25.6 4.3 49,3 56,2 2,8—9,7
Rubber 20—50 | 24,9 4.6 6.2 25,3 45,4 61,8 2,1—18,5
plantation >50 | 45.3 2.1 1.5 35.6 43,8 60,3 0,5—17,0

R FHH BERATEESKBHHSTE

Table 2 Dynamics of soil water content in monsoon forest and rubber plantation (%)

BB Rubber plantation FWH Monsoon forest
TERE ARABWE W T 0ASE ARBEWR T LKA
Sl iy | gy | 27| Salp i | HE AR Sal e oot
(cm) I‘Q‘ain Dry - Rain Dry
season (fni(l)) 2(01:15;) (i 512) season | season éﬁg) z(om—n?? (?n i‘i)
10 9.3 .6 6 9.3 15,7 9.6 7.9 9.6 10.5 16.4
30 10,4 4 4 7.6 10,9 10.9 9.3 7.3 8.9 12,3
50 13,4 12,0 .6 12,3 13,5 13,1 11,5 9.8 12,8 12,5
70 14,4 13.3 11.6 12,8 13.4 14,1 12,8 12,4 13.0 14,0
90 15,5 14,6 12.6 14,7 14,6 15.6 13.9 13.1 14,4 15.4
120 16,0 14,9 14.7 14.6 16.8 16.4 14,3 16,2 15.7 17,9
150 16.4 15.9 14,3 16.3 17.5 17.3 16,9 17,7 20,0 18.6
T3 Average 13.9 13.2 11,8 13.1 14.9 14.5 13.1 13.1 14,4 15,6
2, ERKBETRRENNAR TRATERESESH TS, THRIRER

TR e 8 7K > B F K> s RS BB R > Wk > B k> Tk, BhEREE
TR U, F7K 38 1 7K M58 72 MK v 1 7 25 ik PR o e R 3 I T e 1, 10 24
TR 20—50mm W, WA KK, BT K BB -85 RK b T E MR o E
B, %M E>50mm i e 3R R I IR R G 3). BRI R KRR
AR, YT RN 20—50mm K, H35 WA IR, 2. BRI RS, SR E <20
mm B, WSS 8 0 N B RN R S UK B R DR 4. 5. 0. B A BRE.
¥ AKX T 22 B A S5 AR R T MR IR R 5 - S I P RO R S SR BT, R ARG
ABYERRBEHEE, EXWRARS, LRERKITERERRE. RAFKSH
BERHEE, BT RBERATRS T TR0RE, BREEBRBRLRE, K1t
BN ERR, NTTERESKERTEREERATREE. BAKCANRE, A
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Table 3 Irecture of clemenis coucentration in several Water typeCing/l.)

BB A

5 H S ~
B OR . Rubber | WXk | W & | # X
Wk Moasoon forest plantation )
Precipitation ] N Hill ditc River Well
’ Rain &K X "L PR 40cm5ﬂ::1:ﬁ§&72~ 7k
(mm) Throughfall ! Run off Soil seepage water water water water
‘ of 40 cm
<20 5.84 21,38 | 72,25 | 35.72 | 22.88 45.75 24,20 36,92
i
20—50 4,45 16,78 30,18 l 36.85 ; 33,43 48,90 34,47 46,23
>50 3.65 12,01 : 21,04 : 26,21 20,54 34.32 22.66 41,95
¥y Average 4,58 17.40 ‘ 28,19 l 32,93 ' 25.60 41,79 27.85 41,11

1) #Si0,.Fe,03.A1,0,.Ca0.Mg0.MnO,K ,0,Na,0.P,0s 9 Fit 5350 ¥ 1] 52 £ ) I AP £ 45

This is weighted average of 50 times measure of a elements
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i”Jij\ w.w%%iz, CEITER BN X T R AR IR, B A K4S EITR TS
AR AR W 2 . IR TT 3 B B B B L R R, e
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Table 4 Chemical composition % of leaf blade of tropical monsoon
forest and its hiological resorh coefficity

- W A
F4 Tem | SiO; | Fe,0; | ALO,; | CaO [MgO|MnO| K,0 |[N2,0| 1.0y | N

Season R

e

0 Fresh leaf(1) 5,99 0,094 | 1.10 0,70 {0.69]0.058 | 1,23 | 0,041 0,19 | 1,59

LR | MM Litter(2) | 8.48 0,038 | 0.43 1,44 10,8910,088 | 0,73 [ 0,06 | 0,12 | 1,1t
# 1+ Topsoil (8) 78,25 0.97 110,67 0,29 10,9110.061 | 2,97 [ 0,30 | 0.07 |0.18

Dry K,=(1)/(8) 0.08 0.10 0.10 2,41 10,7610,95 [ 0.41 0,131 2,69 | 8,83
season | K,=(2)/(8) 0.11 0,04 | 0.04 | 4,97 [0,98|1.44 |0.25]0.20| 1.64 | 6,17
m % | BEPF Fresh leaf(D) 4,54 0,043 | 0,19 1,43 {1,28(0.084 { 1,55 | 0,07 | 0,18 | 1,58
M Litter(2) 5,25 0.051 ] 0,24 1,76 {0,68[0,074 | 0,47 } 0,04 | 0,10 { 1,27

Rain F+ Topsoil (3) 76.16 1.20 | 11.89 0,07 {0.,50/0,059 | 2,99 | 0,29 | 0,062 0,16
K,=(1)/(3) 0.06 0.04 | 0,02 | 20,43 |2.56[1.42 | 0,52]0,24] 2,94 | 9.88

SEASOn | K, =(2)/(8) 0.07 | 0,03 } 0,02 | 25,14 1,36/1,25 [ 0,16 |0.14| 1.61 | 7.94
HRNRE IR IR E: 9FLRARE E45H K 184.4kg/ha, DI
Z, B VB TRZ, RELER D MBEWART S, BRAR B LTS A, DU ITE

G, TR SUTERS (A 5 B ST 0 2 B S 5T 5
T HE T SRR T B B B0 MO A B AR T T 2 TR  BBUE A TP R

R5 AWERHRTRAES

Table 5 FElements turnover of tropical monsoon forest (unit: kg/ha » month)

B W [WERTECEE | G
1
Dry weight | Si0, |Fe,0,/A1,0,|Ca0OMgO MaOK .0l N2,O [ P,05 | N
Season of litter Total
LA Z 708(18)1? 60,0 0,27 | 3,04 {10.2/6,3(0,62/5.21 0,431 0.84 7.9 94.8

% 5
Dry Season
I 7 903(18) 47,4 10,28 | 2,17 [15.9/6.110,70{4.3] 0.36 | 0.90 (11,5 89.6

Rain Season

VYK 18 4HMTFHME It is average of 18 months
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FERE TN SR R R B R, 54 A 8 BT BRR G R LR E
B hﬂi%ﬁ"ﬁﬁ’]iﬁ?ﬁﬁ?ﬁ*ﬂ#ﬂ\, Hﬁ SR S KA E>20 mmﬁ]‘?lhi‘
AR H R, TR S R AT M T B >50mm Wi 4 K Amg K. 4
X 3 T REBTE A, ﬂﬁ%:‘f%éﬁnﬁuﬁﬁﬁ% 51.7—59.3%, TEMEEFER L 40.7
—18.3%, BT RAEEEB RN G T), LR NS BEBERRE6),
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Table 6 Water migration coefficient of clements (K3)

N %A
i | S0, Fe0y ALO; €0 MgO MaO KO Na:O PO
% Rain-
oo fall
Type S (mm) O B
HEBH K <20 0.46 0.12 0,007 11,90 5,08 2,77 9,89 2,97 0,60
20—50 0.25 0,09 0,002 16,10 14,61 3,38 12,93 1,83 1.45
. >50 0.27 0,35  0.013 15,31 13,77 2,09 8,71 4,32 1,03
Run off 7 o 0.37 0,22 0,010 15.86 12,00 2.63 10,22 3.28 1,04
i bk B 1R R K <20 0.37  0.58  0.023  6.98 27,90 2,19 10.78 3.48 1,04
lubber plantation 20—50 0.39  0.68  0.055  8.33 23,70 4.3% 10,39 2.63 2,28
S50 0.45  1.20 0,118  6.31 20,72 5.38 9.81 2,92 2.70
seepage waler ¥y 0.41  0.79  0.060  7.39 24,14 3,98 10,51 2.96 2,02

BEALEBEK <20 0.32 it 0,042 4.79 15,65 1,29 14,71 2,77 2,02

0
onsoon forest 20—50 049 0.81 0,101 5,77 14,69 3.26 12,30 1,77 1.92
>50 0.56  0.72  0.057 3,91 14.85 4,95 10,56 2,21 0.96
seepage watcr T o 0.45 0,75 0,070 4,18 15,11 2,98 12,71 2,25 1,70
woB K <20 0.90 0,07  0.001  0.74 3,47 0,04 2,36 7,01 0,86
Hill ditch water 20—50 0.90  0.02 0,002  0.69 3.99 0,78 2,54 6,75 0,69
350 0.94  0.05  0.006  1.33 3.89 1,57 2,99 5.00 0,39
S 0.87  0.05 0,008 0,93 3,74 0,77 2,62 6,27 0,66
Wk <20 0.04 0.19  0.003 1,06 4,45 0,16 1,88 €.59 1,19
River water 20—50 0.1 0.19 0,007  1.13 4,09 2,67 2,57 6,07 0,90
>50 0.87  0.23 0,014 2,80 5.21 0.35 2,03 6,69 0.56
E B 0.91 0,20 0,008  1.60 4,42 1,44 2,20 6.30 0,90
F Xk <20 0.80 0.18 0,007 3.52 6.46 0,60 3,28 6,83 0.80
Well water 20—50 0.73  0.05 0,026 3,88 8,65 1,25 3,31 7,67 0,77
>50 0.49 0,05 0 3,38 10.39 1.62 7.32 8.67 0.85

T 0.70 0,10 0,004 3,21 8,23 1,07 4,28 7,59 0.76

1 K="= s m, oz BREATBERME/L)  me s content of @ cloment in water; 8o f

T REELEPMNER 7o is cantant of 7 element in rock(%)s a RANTHRE ¢ is rﬁineral
survivals of water(mg/L); Ko B = TRMKTBER Ko is water migration coefficient of 7 ele-
ment
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Hi—MRELE /K B> 50mm KL Jy B8, A5, 88 #R 7R BT /K B <<50mm Hﬂ'ﬂ&*#ﬂ‘*
@ﬁﬁﬁﬂ*ﬂ"uqﬁllﬁtfﬁﬁﬁ%j}mgﬁ BEMFERET RN IR GR6). B2, W
P PR SR B b IR B, BRI AT E?*L""*";?%j'iﬁ’%éfﬁhu,—%ﬁﬁ
TR, T R GOFT R B HR T 2 8 2 R AT A SRR T R SR AN, o
LR P R 1R B DL R A 57K 45 2 e T 281 T R O
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Table 7 Element migration capacity of tropical monsoon forest and
rubber plantation-soil system

E X Kk [BEEER Wk T B 100cm ZLEEXE#H
R H Throughfall | Migration of 100cm soil
water Surface migration layer
Total
E PN 3 B |CEKRE TBE | RAE | JGEKRE EB I
Enter  |migraton Element |Migrati- Element co-{ Migrate
mm Run officoncen- lon capa-| Loss i X
Ttem elements tration city ncentration | capasity
(kg/ha) | (kg/had | (mm) | (ppm) (kg/ha) (mm) (ppm) (kg/ha)
=W M <20 1596,0 | 127.4 26,5 24.6 72,2 17.8 24,6 35,7 8.7
20—50 {198.0 | 83.6 37.4 63.5 30,2 19,2 494 36,8 18.2
Monsoon ; ;
>50 [906,0 | 108.8 83.4 12390 | z21.0 ! 50,3 | 126,0 26,2 33.1
forest it (200,0 | 319.8 | 147.3 | 327.1 87.3 | 200.0 60.0
BB K <20 | 641,0] 37.4| 14.3 27,0 30.3 8.2 26,6 22,9 6.1
20—50 | 535,0 23.8 34,7 137 .0 12,5 17.1 52,7 33,1 17.6
Rubber
>50 975,0 35,6 61,4 342,0 9.3 31.8 144,0 20.3 29.6
plantation| &3 [2151,0] 96,8 | 110.4 | 506.0 | i 57.1 | 223,38 | 53.3

() FHFRBLRIBNERE HEEWHNEL KEARNTE SRR 9 Fl
TERZAD (319.8kg/hayr) 15T HT B M (147.3kg/hasyr) #5 JT 1 #k (43 1
96.8 #1110.4kg/ha«yr), Wt 23, FWHALEG AR BRI E F08H 172.5ke, Tl
LT 13.6kg (F 7)o TR B ST REE D, 4008 55 800k 2, e, S0

W, JeEREBHER B

A 3 SR EERY 1000 SRR TU/REE 9 FRIT B PR 4530, /R T HeK S 2 B2
BrRRAREEE 3),

ME 3 FIF 3. 6.7 WRABERLITILA: S i A E 5 o0 2 00 3k B 8 3K 8 5,

HA IR B . 15 B RS TR TN R R U E TR AR, B AR T EHEER;

ER R BBV R, BV AR BN E & (B K h e

TREE s TR 9 Y 0 Sk ) R R AR R X R RS TR /K R 7K o 5 Uk B IR AR
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Fig.3 Map of element migration
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3 F 8 CF W) F1 7 (B (B AR R Z0 # 1) 20—50mm K &4 FRETIBRVICLRER
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FeK &R T R TE B R I BEE N, SR A0 R M e AR A, MR R WL, LA
e RS ATTI, Z, FERE T &> 50mm FUETHHETBRFLVEGTIBRIIK
<20mm EREETRIBEGEBRIM FEM (G551, BE 26 RN B0, 0 ELH RS
AT
& B

1 B Y B B L DR M R PR A TR 5 SEBREE. BT
AT AR AR T R 5 e & /K B ARIE L, HXKTERERRK . & 2 TR
9 #EE RIRERHEF VoK > K > B R > R B RK > TS K>
BE7Ko &R HE PR SRR R, B0 0 S5 B, B L R SBRE R EEBRAKRF
7R 75 R B 25, 5 B 3 I L B e T T PR WL

2. WERTIEE My 43 RRn 5 R L (R Wy TR AGER RIS e, 74 MREG ) 90 K, R
LAy Rk R B 16.6—28.8%6, FEEARRBEERNES. ZEEQARVERS,
B AR B 2, TR 34 2 10 R A, R R SR R

o MK 2R e TR RS T 4 MRS LT B AR AT 3 Bh S AL ERD
SRR, 4 5 KBRS ELI 51.7—50.3% 5 B Ak 31 ¥k ng R T E I B BB HE;
gy S R R ARG £, AT MR SRR 172.5Ke, IRIBOHRI T B 13.6kg, THEILK.
g chi B H R R W A PR T BRE BN 8—10 A A

TS & REKR R R R R VR R R L 3 AT B R 1Pl 20—50
[ AR TR RS R L R TR SR < 20mm FETTAY R TR 2 50 T o
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%8 TEIBHBRAE (n=12 Fo.05=3,7D
Table 8 Predict equation of elements migration (M= 3 To.05=0.576)
SR AR Fe7K Precipitation (< 20mm) - FE7K Precipitation(20~—50mm)

WETBRI B )R B
Tys ﬂiﬁﬁﬁiixzz 7‘@’@'71(513:

Elements| #)

name

Predict equation of surface mi-
gration (¥: precipitation; ;.
run off 32, hill ditch water; Z5,
river water)

BETH R BT R @ B
Zy. WRBEM;T,: HPWBHFA;
Tye HK)

Predict equation of mix migra-
tion (¥; precipitation; #;; run
offs ;:50il seepage; z3: well
water)

EEB R I E @, B
Z MR T T2 WHKs Tas
A

Predict equction of surface mi-
gration (¥, precipitation; 2,;run
off; #,:hill ditch water; %,
river water)

METotall ¥=-3,88+0,17%, - 0,005,

Si0,

CaO

MgO

K.0

Na:0

P05

+0,16%,
F=4,86 r=0,926

¥=15,58~-0,142, + 0,232,
~0,29%,
F=4,75 7=0,967

¥=14,57+0,06%, - 0,37,
-0,29%,
F=13,75 7=0,988

¥=13,92+2,492, - 3,662,
-0,01z,
F=18.02 r=0,991

¥=15,20+0,04%, - 0,212,
-0,102,
F=11,36 r=0,986

§=-2,21+0,43%, +0,72%,
+1,057,
F=11,89 r=0,986

¥=10,26 +22,68%; - 14,957,
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EFFECT OF PRECIPITATION ON CHEMICAL ELEMENT MIGRATION
IN SOIL OF TROPICAL MONSOON FOREST
AND RUBBER PLANTATION

He Yuan-giu Wang Ming-zhu Zhao Qi~guo
(Institute of Soil Science, Academia Sinica, Nanjing, Chian)
Abstract

The parper studies the effect of precipitation on litter decompogi-
tion and migration of several chemicals,

1. Diao luo montain in Hannan island is characterized by larger
precipitation. Therefore, precipitation is direcly proportional to leak
water and soil moisture content but in inverse proportion to element
concentration in tropical monsoon forest and rubber plantation. The
overall concentration of all 9 elements concentration in water is in
the order of ditch water>Well Water:>>soil seepage water>>run off>
river water>leak water percipitation, The concentration of each ele—
ment in all water is in the order of 8i0,, K,0, Na,0, CaO, MgO and
P,0,, MnO, Fe,0;, ALO;.

2. Precipitation accelerates the litter decomposition and the element
release and promotes material cycle and exchange, Decomposition of
leaf litter in rain season is 16.6—28.8% faster than that in dry seas-
on in the early ninety days. Total element return capacity in dry
season is more that in rain secason.Return of SiO, is much more that
CaO,N, MgO and K,0. But return of CaO, N is more in rain season,
return of SiO, is more in dry season,

3. Blements migration restricted by precipitation may be attribut-
ed to three aspects, i. e. ground migration, soil migration and mix-
cd migration, Ground migration takes up to 51.7—59.3 percent of
the total migration capacity; decreasing and enrichment of Fe and Al
is the main feature of element magration; enrichment and lack of nu-
trient is the results of element migration. Monsoon forest accumula-
tes 172.5kg/ha » yr, rubber plantation lacks 13.6kg/ha » yr. In addition,
the bulk of element migration is occurred from Auvgust to October
when the precipitation and it’s intensity are both high,

4. Tlement concentration of precipitation and all kinds of water may
he expressed and predicted by equation,

5. In planting of tropical economic crops and tree, protected mea~
sures must be taken such as building terrace, suitable close planting
and reasonable intercropping and so on, Otherwise, nutrient element
leach and soil fertility reduction would not be avoided,

Key words monsoon forest:rubber plantation; Element migration,



