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Table 1 The main vepetation factors of the standard plots in two type forests

* 7 # " FHEE F W WEE | MARRE | BRRHEE
z Densit Mean diameter atl Mean plant | Canopy | Herb layer | Shurb layer
Types (Number)}ha) hreas(tcml?e)nght he(iil;t density cowze?%t;ge cov?r?;%e
L L
Evergreen broai-leaved| 1750 — 20,0 0,7 35 40.
forest
=Rk
Pinus yun:anensis 1575 17.5 16.5 0,6 40 30
forest
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HREM AR =R H FH LN L, R E1900—1950m, & 11 1%
WAL A, EREMN M EERES X (Cyclobalanopsis glaucoides) 7t {1. ¥ (Casi-
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Table 2 The amount of canopy interception in two type forests
% W EWE KERER ioE R % % K
Precipitation Canopy interception Throughfall Stemflow
Types (mm) (mm) (%) (ma) | % | mm | @
% s Ak
Evergreen broad- 721,9 131.4 18,2 587,0 81,3 3.5 0.5
leaved forest
= Wk
Pinus yunngnensis 721,9 93,7 13,4 623.1 86,3 2,1 0.3
forest

1) A1986—19874E 5 —10 A F M The average from May to Oct, in 1986 and 1987

PR 25587 .0mm, iRt B 43 . 5mm, N EEE X 418.2% , E I PEBRMZHE
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Fig,1 Monthly changes in the percelage
of canopy interception of two type forests
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Evergreen broad-leaved
B: ZB## Pinus yunnan-
ensis forest

BB 550—60%; BRETE Y 10—15mmiy , i & 570—80%,% HEENE A15—20mm
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Table 3 The dry weight of the litter on forest floor and their water retaining
capacity in two types forest

» ﬂ L & H Total
#HAXE BAR AR #HKkik
B : FE : T y ¥R :
Types Dry weight R;t:tmed Dry weight R;t:tl;ed Dry weight R;tatmed Dry weight Retained
y (t/ha) | Thins | (t/ha) C/hay | OTOES | /by | TR
(t/ba) (t/be) (t/ha) (t/ha)
.1 102 3
Evergreen broad-| 5,76 9,53 7.47 23,78 11,38 21,42 24,61 54,73
leaved forest
=EMK
Pinus yunnanen-| 5,44 8,76 8,37 26,46 7.78 11,38 - 21,59 46,61
sis forest

HWEEERERTEBRK, KR SRR, A TRES BIRE HE BB i B
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Ko EHERMBEHALER, WRERZRERED WA E, 5 SEM RSN T1.25
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Table 4 The amount of the surface runoff(W; mm)and soil losses(S; g/10m?)of two type forests

LE-{ LS O S
B B R Evergreen broad-leaved forest Pinus yunnanensis forest
Precipitati k3 # B & # B i
Month PRBHOR  without litter With litter Without litter With litter
(mm)
W(mm)|S(g/10m?) (Wimm)| S¢g/10m?) (W(mm)| 5(g/10m?) (W(mm)S(g/10m?)
& 44,7 0.67 20.8 0,41 2.6 0,95 66,2 0,56 5.7
6 146,6 2,92 22,2 1,47 3.6 3.06 63,1 1,18 2.5
7 183.8 2,70 100.5 1,24 7.4 6.11 38.9 1,05 6,0
8 127.6 2.26 12,2 0.67 0.5 4,55 21,1 0.57 0.7
9 125.0 1,47 14,8 0.59 0.3 3.28 11,4 0,54 [
10 84,2 0,30 4.5 0.19 0.9 0.43 8.9 0.42 0.2
& i 721.9 10,32 175.0 4,57 15,3 18,38 209,6 " 4,32 15,1
TDtal L . 0 . . . . . . .

fERILL . 4445 , ZREMAR RN T3 . 2505 112,38 (5, 7 ZBRRE I LG, B B rh
. A K L BRI R RS N, HURERMKILN THRER R, o 256k
A B AR TS R B E = A B 6 —10mmE /b 2% 8 — 6 mm, By HANIER i
EmREHETN10—15mmi%Y 6 ~10mm, b a i, MEEHEX BOH FiE i &,5
L ERARFBENER,
SEAh, A 4 chETE L, T RS, B AL B AT WA AR, &
BRZHRESHRRNENE S (RAMEZRR RO NHERBNAGHEETETES.
(DHERTENPMANEH g
| #ﬁﬂﬁ&%&%&%ﬂm;ﬁ,7&6&55;@5%&(46%%%@5@&%,:‘Zﬁmi‘um‘%&m-ﬂ;m%ﬁw&
R — N EEFES, :
1.ARBEREHTERTRNIRELGAR LESTERIHERNFLK
RS, K. ERNERNERTE S BE —CNER, HRNE B A TWEN . G
S B, RITUE RERN OIS RO EHEEANEEHEERIE NS B, B
%5 MEAEH, HAHCa S BEE, PAERK. BRTERTRS & Bk FK&E. M
XM BRNERTENSEERBRA, UBRAORKN SR ok th 8: NH,-
N.P.K.CaRiMg T R0 270 1 SFaH-#hrh 4> B %3.61,2.68,13.57,2.92F14.53, R &
Mhchsy B %2.51,2.10,10.29,1.66%03.75, BRAIZLEES HIE0 . 4445,0.28(%,0.32
B, 1. 78[5 10,2145 . AT ZHRBRPLIS, Hb /LR TR WL MR RE RO S & &, K
K7e% SR wh o imig B B K, 29 K28 R il .24,
BiENEL R, 5 —10 8 NRER, B A REAZKPNEFR TR LHESF
A\, Cay7.87kg, NH,~N%5.13ke, K %44.51kg, Mg42.31kg, P&/, {X0.22kg, 5
LA AR LRI KPR AR (0.236ke) 858 . ERENSHMR, 18 pPEEHRK, M
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Table 5 The nutrient elements in the rain water, throughfall and stemflow in two type forests

% m % H NH,-N P K Ca Mg

Types Ttems (epm)|(kg/ha) | (ppm)|(kg/ba) [(ppm)|¢kg/ha) |(ppm)|{kg/ha) | (ppm)|(kg/ha)

WK 5 -
8 E Ak Rainfall 0,710 5,125 { 0,031 0,224 | 0,625 4,512 {1,090 [ 7,869 | 0,320 2,310

W ]
Evergreen Throughfall 2.563( 15,045 | 0,083 0,487 | 8,480{ 49,776 |3,179 | 18,661 | 1,448 8,500
broad-leaved Z R ,
f Stemilow 3,944 0,138 | 0,035] 0.00! |18,71¢{ 0,655 |5.437 0,190 | 2,958] 0,104
orest

Leaching — 10,058 | — 0.264 | — 45,819 | — 10,982 | — 6.204

- B OW
TEBHK Throughfall | 1+783] 11.110 | 0,085 0.405 | 6,430 40.065 |1.810 ) 11.278 | 1.201| 7.483

Pinus yon-

: Stemflow 2,788 0,059 | 0,023 0,143 | 6,856 0,144 {3.428 | o0.072 | 1.781| 0,037
nanensts

b — o _ — _ _—
forest Leaching 6,044 0,324 35,697 3,481 5,210

EREYERLARDHNEFRTE, NEKPPHRAARSTBABEENEN,

HTHZMRBEAH, HifiEFITEMRE RS HROBEBERIAR, € % &%
MM NH-NP K, CafiMeg R R TTR I MkEE 82454 9.92, 0.26, 45.26, 10.79 i
6.19kg/ha-a,ZsFE MRS U kiE B 43 81 495.99,0.18,35.55,3.41715.17kg/ha-a,

2. WKk HEPEFTAROALE

(HHEREERPEFRCRNRALE

RIEAPTLER (£ 6) ZBH, AR MO HE 2K D, NH-NPHSRKTER W
&8,HK,Ca Mgtk WM e FERBR ZEL,FREM KL ZTHD TR & &

R6 AABRBRAKRETARIRNIE

Table 6 The nulrient elements in the surface runoff of two type forests

% 8 |magwpgr  NHN P K Ca Me
Types Litter state |(ppm)|(kg/ha) {(ppm)|(kg/ha} |(ppm)|Ckg/ha) {(ppm)|(kg/ha) [(ppm)| (kg/ha)
K@ R #,ossi 1.554) 0,160 | 0,025 0.003 {19,994 2,057 | 4.436] 0.458 | 2.730| 0,282
bEverglreenfl .
road-leave B
forect Reisined 1,496) 0,068 | 0,026] 0,001 {21.675| 0,991 | 5,492 0.251 | 2.090| 0.096
= Wik 5’i % 1,490 0,274 | 0,005 0,001 | 6,872| 1.263 | 1.128] 0.207 | 0.618] 0,114
Pinus 0SS
1
yunnanensis ® B
oo Rotsined | 1-095] 0,047 | 0,008 0,0 [10.570] 0,456 | 1,030f 0,044 | 1,145 0,049

BTZEMNBNSE, MNRPEEE D, EXREREY BUE, IRER KD TRE
BWART S, AhEARBENREBEEN R ZERKIKEBBEFMETER B
MR, HIARSEN BT U RERSOKE, Y 2R AN AEEN ERIB & 5 &
U KB KRE R K ETRE. X-55RES A PRI EREL,
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B MERRIRANE R TR AEREET MR, TN s M TRe A RE BN
1.41kg/ha-a, b RB MMM S K0.81kg/baca, KN E TR IKLBEIFFAN: Ca>K
>Mg>NH,-N>P, ZEtEH BUUG,Mill% 2R IRANEFRRLESHEE,5
B AL BT RN Y I TL. 145, mERMRAUgnT2. 145,

) NP IRRNERTRNE

WA SR BE R ZRHRITRNEDIERTRSRGE DL E 1,
PHUK NSRS, Caiy S EBMe PR BRKLUS, BREMHHIE Yo H ML

R BEABHBRARDVPEFATRINIR
Table 7 The nutrient elements in the soil losses of two type forests

%W MEERERR N P K Ca Mg

Types Litier state | (%) |(kg/ha) | (%) [(kg/ha) | (%) |(kg/ha) | (%) |(kg/ha) | (B) |(kg/ha)

g A yf,ossée 0,360 | 0,630 (0,035 ) 0,061 10,569 | 0,996 0,290 | 0,508 [0,191 ] 0,334
Evergreen

road-leaved " B 2
foest Revainay  [0+390 [ 0,060 [0,043 | 0,007 {0,516 | 0,079 0,284 | 0,045 {0,187 | 0,029

= Bk giosf 0,1551 0,325 (0.016 | 0,034 1{0.660 ( 1,383 {0,130 { 0,272 (0,145 | 0,304
Pinus
yunnanensis B s

fnane Rostieny [0.333 | 0.050 0,023 | 0,008 |0.694 | 0,105 Jo.136 | 0.021 [o.141 [ 0,021

EORWHLZEMMRME, BHUR, RBHHRBREDHRERRBRD R KA 80EF
TEREHRD, HE2, ZREE KRG, MERD RARK 5 R, EHR1EN
sk BB E RN, 5 H GRS, BT 5 #uE N R HAE, RaEMH f# 8in T
10.50%, =R MR N T10.6f%,

Eg\ é:[!i: -‘Lg

s 1T VR, B VR MK B LL 30 bR K SN R M R B R R A BT AR, W & fant
PRI PRTE AR T 28 911.9—28.8 %, Z B FRAU 410.3—22.9% . WTXIK EHRUFERE
MR Y5 . EF MG, SN EVINER 8 —som, RIIERE RS M@ H #h
%24.61t/ha, = BIABRHI 1 521,59t /ha, B — R B KR KR, BT E 454.7t/ha, JFE N
46.6t/ha, FEAMMTFEE/RKBNZHSHEE, B ERKEHAMENLHESK E 1
SR B15—40% . EHFALRERNE, REMWERADE, AR, LR
K EE UG, R R R R MEDRAR, BEREM A M in T 1.25F f1
11,4445 , =R MBI T 3.250512.8845%,

EEFRTEORARTRERYE, HEBHDEIAR. £HEEHHS, BIH
KA BRISESE A HIRR , B ERTER ERAEAM BN EF TR —NH-~N.P.K,CafgMg
B4 BB 15.18,0.49,50.43,18.85%18.60kg/ha, Z= B #2 #k v 48 B %11.17,0.55,
40.21,11.35%17.52kg/ha, HGEH, B AHBMINIFES YTE S, RIS B S5 E5RDE
EE (BETAER ERES B R 42—60% ™ Hi kA kB FS 8 29 B
1, BERS B 4 W B B, BB ot /K B 3R KR B I A, R SR A EIRE R
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M. WA, T FEKE LT RS, b —E KB OSBRI DHEAR. DLk
5 ML R R L BRZERM B 2Rk th 4 BU 41, 627kg /ha-aF0.796kg /hasa, B
HEEM R, AN AR BRI T 2. 4B R4, 205

By, BB IR RS SR THEEHNEES BINXR. BT, EE DT
21X, 3 HAORE G AR E L U ER AR IO R 95 B LR ZE R BB A MR PO 7R 20 % 1Y
SR EE A, RN R LR, KR A TER N E. R . ERP &
M BRI 5, R AR B 4K, T L B SR ER TR EHE,

B FERTR, R—HBRAFS TAERR N AR TE. z:mwmtﬁ
7PF7J<J‘C%EPE’?%6}IFHEVET¥JJ*}H@*§I‘I MEEZREEETSEE—SEAW .
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. PRELIMINARY STUDY ON HYDROLOGIC EFFECT OF
EVERGREEN BROAD-LEAVED FOREST AND PINUS
YUNNANENSIS FOREST IN CENTRAL YUNNAN

Liu Wen-yao Liu Lun-hong Zheng Zheng Jing Gun-fen
(Kunming Institute of Ecology, Academia Sinica)
Abstract

Throughfall, stemflow and canopy interception, water retaining capa—
city of the litter, variational soil water content, soil losses and surface
‘runoff of the plot of retained litter and lost litter as well as the input of

" glements (N, P, K, Ca and Mg) by rainfall and the output of elemeats
by surface soil erosion in evergreen broad-leaved forest and Pinus

' yunnanensis forest have been studied in Tonghai county during the rain
seasons of 1986 and 1987,

The results showed that the ability of regulating rain water of two
forests was different. In evergreen broad-leaved forest, average annual
percentage of canopy interception was 18.2% of the rainfall and was
13.4% in Pinus yunngnensis forest. The average annual percetage of stemf-
low for two forests was only 0,3—0.,5% of the rainfall, The soil water
content of evergreen broad-leaved forest was 15-—409% higher than that of
Pinus yunnanensis forest
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The amount of soil erosion in two forests were closely corre lated to
the litter loss, After loss of forest litter, the amount of soil losses and
surface runoff increased by 11.4 and 1.3 times in evergreem broad-leaved
forest and 12,9 and 3.3 times in Pinus yunnanensis forest.

The input and output of nutrients in two forests also were different,
The amount of NH,~N, P, K, Ca and Mg input by rainfall in evergreen
broad-leaved forest was 15.2, 0.5, 50.4, 18.9 and 8.6 kg/ha.a respectiv—-
ely, and the same quantities in Pinus yunnanensis forest were 11.2, 0.6,
40.2, 11.4 and 7 .5kg/ha<a respectively, The total amount of the elements
output by soil erision in the former forest was 1.6kg/hasa and that for
the latter forest was 0.8 kg/hasa, and the amount of the elements by soil
erosion in two forests increased by 2.4 and 4.2 times respectively after
loss of litter layer.

‘Key words Evergreen broad-leaved forest; Pinus yunnanensis forest;
Hudrologic effect



