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MM DIRGEREN, E3XXARESHNTEREKS, BHNERKS. RIKkLH RN
HOEEHET, RE-=FHHED, BAEE, SES8E2S B A13.4%, 9.354M7.9%4,
BEEEENE R ERKELSBH65.8/ha, 46,68 /hafne.7t/hey SEF W R B 4 B A
0.015t/ha, 0.083t/hafl0,462t/ha, BHE L N4.32mm, 16, 50mmfE5.6Tmm, 2 R
SEH0.80%, 2.16%M11.85%. M, RAZTASTHR. EWNANHRAELES KB E &
FTEREHE. £N. ZASP, KTESEFHIBRETHER A KD, XX8EREE, AT
WEFHORIRE, -FEREEAAFZELAHNEEREBERER, B~ ELEEE &#
HT b BN, )

sMm Zpos, mESK, kXER 4O EE

thp 4y MW 8715, S7O1.257 O~ N\

SEBHAEREAESR T ENEHREARNERNAMRER > —, B RHKL
AR, ERAESTHRARTERNER. A, EJLHEXR, BTRHED. SPhXEAN
FERBR YR, BESEBNAAKTREBER L. EEERAKNSE R —E TR
X, RENCHEHBKRELERRE, RENEID, Sk, H2 A ATHREX(, BE
HTHREHRARNANTREE, TUSEAFREREHWHZEREE. 3%, HEE
WX ZEMANEHESENRRER AL, AMNEFLELARREC. 3, MXTARH
EEHANZERAATNERKS, REKINDIE, UEKEIREAREESEGER
WiE. ik, BMIT1986, 198TAE, ERHEREFUNFE LRI ZEHRBETFRTSH
KA AESFRARNRRRARAT. AFSREDNREMT.
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WHBEHAREESK EZESSMHRY, £FHHRI5.6T, FEFLHE H £869.2
mm, 5~10HAFZE, KRR eee.omm, H2ELNBHT6.8%, 11~1 FHEE, B%FE
#9204 . 4mm, WEEHEN23.26. ZFERTHIEAS LERNLsBREENTESASHE, B
ATESGH. BESXBELFTHDBAEA.
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: 3 XISCH%, MARE B E iRk AR L

HEPERT, BPLMHEHE RETHEEER ZERHREEAHRNEDHEANREREES
Mg, WA RARGHNEHEARE. &1 XNoERSRERATHRERERNKSS,
BREZBERAD, BLUEERRHE, IRV AHTRY, RABRNERER, HHE
LB, F#HH0~25m, FIHREE20~30cm; FHHRHH—-RBECDHBZT, ERFTIL
# (Castanopsis orthacantha) | JiF K (Cyclobalanopsis glaucoides) . H Ak
(Lithocar pus dealbatus) %; #WHE.6; EREH I ~2m, FE0%, ZEMNEH B
{LiE# 88 (Rhododendron spici ferum) . /WNgiffF (Myrsine afrcana) | EBH
{(Vaccinum fragile) %, EREEFI0H~15%, TELMNkEF (Evlolic guadrnie-
ervis) | R EFHE (Arundinella setosa) , =g %L W, (Ainsliea yunnanensis) %%
FE:; BEREEHEVFHES ~scm. F2EANRTEREDRELNE REE, i
(B EEFEHHES KHRRKE, KBRESEREARH, HEEFR, zEH §15~18m,
iR 15~20cm; FHAEEFDOROE LW (Pinus armandi) ;| FRFAEC.6; #AES | m,
EFE30%, TEMBENEGF. BEEE (Ternstroenmia gymnanthaea) | TE A% (Mi-
chelia yunnarensis) %, Hh@Eplik, ZF60%, IHEUNTHFLE, ZERLA. F
RT (Elsholtziag rugnlosa) . kiEHE (Leontopodium sp.) %, HRPREF, #HER
HENEES, f3mE, F3XAHAWRABENCEBER, BREKHEZANT® (0
WERE L, EEAMBEAGSEETSE) NEHTEHA: HARR, 2R, HHTH
B8 ~12m, JRI0~15cm, EEFE0.4~0.5 HEARD, AT, EBR, kag, &
FEHMHERAZAHED, TEFHSFHE, ARES: BERERRTEMmHRE. HT
TG ME, B L3 RSEMBEESNRHEIEER RE-ZHRMARER 4. X ®ZH
AEBEAR, &M, AREERIRAGSESH, THPBESHFT TR EL.

2 BMEAENFTE

2.1 M ERGEREENNE

EMPEF R EORFICWETF AR RE, WERATE. ARz MHEKSH,
RIRKFZHE s/ HER, WEHATE.
2.2 MR E=REHNE

A, REmBRACIAEE, 2HGerlach HE®, 48BN, 2 #
RPWAR, BHI0mX [m, WEF30~35°, BAHEREMRE, EHE. ¥INANRBE
HEEMESRERMDARE,
2.3 HEEHERTER. HExEanitNesxRNONE

FEEEWB D, BEVRRIONEGHE90.5mX0, 5miRES, BERHRE, 248 E
Ao MENESEEH, WERTEH, 25, TRTNBEEHBAKD24h, RERE L&
A, LEBEXRESANE K, FAHTFHEE0E,
2.4 TIEXTRZERNE

wiEARED, BRENLHEE, HHRo~20cnE A +tHRSHER, ST Eh

©. Morgn, R, P, C, #: mEH®. L ABERUZREHKE, XLREER (PEALREZ 2 Q) ,
L, $B~41
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EEFOESE TMAVRABRHERENE, NHEREIRENE, KAERTHE &N
52, PRWHERELOENE.

3 RS540
3.1 HEREE
ERFEERARECIERT, RERBE > A PBETHARBER, SHEK. ¥ .

HES, HoBEEdR, BEXEE, REBRAKDIEGER. HEFEROR B &R (&
1) #HY, #3XLREANERARS, DEEHREERKNOIIGRSE, WEHEABR
BE10,0%~23.7%, ETHI3.4%, RRBRXE-ZRBRHE, AHMEEL,0%~23.3%,
EFI9.3%; BNRBHN, REHBBEAE.9%.

%1 FTHASRNZHEEEERER

TABLE1 The cancpy interception of differently structured

Pignue guasanazsis forests

meE B ERE-=HiE HE#H
pErHR(mm) 7219 721,90 TEL1.D
RER(mm) 57.0 87,1 967
BEE (%) 7.9 0.3 18.4

¥, 1886~ 19874F 5 ~ 10 7t {H

MAERERE, HhIHETERMERFENVM NS M, EXRERANESETENE
noxEd. WERIE (5 A) RIEHM (10A) MREREYE, Mo (7 ALH) HERE
BE%, HEEXEHD, XTHEEBESHNBRENXR, —BEEEFRSSRNRE
ik SR B, TEERWARMD, N O EHBEN 0.1~0,6mm i, #HEH
BEX30%~50%, OEABRENT20,0mmif, BERHN10%~20%, YHRFNAE KT
30, 0mmpy, AMEREREHI10% T,

3.2 HERERHERFERERFKE

HHEEEHERESREESSLE GRaRE, BHEE) . FE (25 R E, B
HERER) HE(SRE, HEHRBERERELD) (4, 3 RSHANERTRAEDHE
BMER., EFARTHRERERR, EREEANIAFEHRBREBRAKEIER. X 2 AF
, ZEREEANRE-ZEMHRNAABR I TR LOEEEN, 4 5 %x28.89t/hafm
21.59t/ha, Ho¥H@BERu TRNEBE S EEN%AL. SREEETAET & BW
WIKSHREN, RRULAT LB RENGEHREKNEE, SETWHRE 88 300% ~
316%. ZWME, FEHBMEEETE KBRS KR SHN65.8t/hafiude, 6t/ha, jHY F
—RKEBBE T 6. 6mmin4, TmmpgEEK, TORMAE AMEECR/D, BERFEEE N MM,
{Xfg2.9t/ha, —RBEHIFAKRRA6.T/ha, LAY To, TmmiIpEA. BR, F— X & 4
HEAKFNEN L FER T ZEE,

3.3 AME. EXR
FETFENRESER (F3) #\, s ATHLAKNMEE. B, =Y =% A
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X2 TRENHBENEFEARNENTREIEAXRNEXE
TABLE2 The dry weight of litter and ite water abeorbing

capacity of differently atructured Piaws panmanensis foreats

=3 il ®Aa L= Fi HZ 7 #
F& (t/ha) 1,58 1,34 2,89
7.4 #* BAE (%) 180,49 15,7
FAR(t/ha) 251 4,28 6. 74
F& (t/ha) 6.44 8.37 7.78 21,59
FE-mHERH BAE (%) 51,1 3182 146,32
A R(t/ha) 8.78 26,47 11,58 46,81
FiE (it/ha) 7,05 12,08 ¢.31 28,88
E B #& BAE (%) 154.3 500,8 191,z
P AR/ ha) 10,88 36,19 18,76 85,33
*HARAKEBEHBAKRUINERESHTEZES k.
®3 TEREHAHZMENERYERL L HE:R
TABLES Averags annual #oil srocion of differently etructured
Piras punaasensis foresis
- il Rl FUyH¥ EYR ki A=F 8 ERE ERAREK
(mm) (X (kg/ha) (x) (eom} (%)
#® #* 7213 LH 452.1 50 85.57 11,85
FE-ZEHHE 721,49 18 88,1 42 15,58 2,16
E B2 # 721,49 10 15,1 56 4.32 a.80

. BRAREBERIDUT R, BIRSRE-ZEBEASEEWK. B i B &
HEBELEERTAE-ZELAL 2RISR, HENEEHBR2E.0ERL. G ~R
HEMLAEMBHAL 4R SR, BRESF/RMAEHRERIL.S6EM4. 605, SH b
X, ZEZERHANEER. RE-CEAHRNTeREIIRES T RIFEEH
B iy M- ET AR A ER (A5.42mm, 0.069t/ha) B, THHiMRHLHSE B R ¥
WRE DD TEREZBABAALE, AHREHINHBHLER (H37.58mm) K,
WA 3 KAANES AN RERENMNRENTEST (R4, 5), WEEME,
R4 TRAEHHNENENAREZANMRSKBR 2 IH

TABLE4 Burface runoff of sach month in the rainy season of

differently structured Pinus wonzareasis foresis and its varience analysis

FHAHHERERE (mm) F E kb &
-3} — FEST _—
5 8 7 8 g 10 EHE = &
B 2,85 18,10 18,99 15,35 3E,.82 o.97 14,28
RE-ZFH W ¢, 67 G932 1,76 4,18 2,43 0,56 F=r7,l0%#% 2 B0 11,66%
- 3=%:3 0,56 1,18 1,05 o0,6F 8,54 o, 42 0.2 13,54%% 1,88

*p<D.06, "*y<<a,0l
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TABLEs Soil losses of each month in the rainy season of differently
gtructured Pines yunnonensis foresis and ite varience analysis

.- ARA#hERE (kg/ha) - £ B p ¥
6 & 7 8 o 10 FigE = #
Wik 91,6 1p0, 2 22,0 122,p 148 4 10,0 76,85
FE-ZHEBRH 43,7 14,9 22,1 54 2,0 D F=5 37%% 14, 88 50, 67% *
HEW 5,5 2.6 8,0 g.fr 0.2 o 2,53 72, 87%% 2,15

* 20 05, **p<lo, 01

B SHAFREHMZAZREBE, MEMRKBZRALTEFNES.

ZEMWMBEN, BEHETFHASR, FRASEZETENEESHERASS, ATIEER
BERIBhEERNRE, 2REXREA AEIPTEH BEE/PT20.0mof H #
H74XR, GEBEWOEMNET%: 3 BERMBRNEBERNEHRES N S5 E& 5 2 B0 23.8 %~
30.4% f130.3%~34,7%.

fOAT30.0mmE R HHE R HIS X, HFEH5.9%, BHE218.5mm, #ibr 5 B
MEHRENSNSEE BRMN52.3%~63.2% M44.0~56.5%. W, AEAtTHREETEE
EFILRANBERIERD, —BEAELTRIRAEEERBENY. 23 XARALEHENEH
HHTUE, AE 1 &Y, TRER—SZ0EMRET, SRR, 2HEFL IR
Fk, MAERFRBDEHRNE TR, Bl (FHR4nnEGMme.5nnkE ) #
HAREMG (EERNRE-ZHBH N0~ 16mmfl 4 ~ 6 mm) /h,

- LERHK
g 10 .

- 100.0t 3 B
& 3
W 10.9
5 2
B o ]

g 10. 0

% 1.0

3 3

© o5 ,, é -

B 4o

%

20 5.1~10.0
E 15.1~20.0 35 1~ 40. 0
]

1
0.1~5.0  10.1~15.0 20.7~30.0 =40 1
R %% /mm

Bl FTRKHOZESFPTIASHEEFEIRSHERE. BERXE
FIGURE1 The relationship between the rainy days of different lerds and the soil
losses and surface runoff in differently siructured Piaws gennawansis foresis
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3.4 HptAeAKERZETERENTRSR

W EAWEL LK 0 ~15enFEEELMEKBAEL, 4% (FH2) %8, 3 %
CEBRHZA RS KBEEERANEZER. ENRRAREEHRS RE-ZH M H>B H#.
MERTEE, 3%k NS KBHETRERMN ~107 X B FNRHEIE, MAER
HEM 4~5 AGHRARBEE. R, BHERE, FitkbTEEKEQHADETHMAAX
Hip, BEFRTRTRONRE. DSEEHKBILE, WAR TR AKRTFHRRT20%~
60%. EWEBME A 155EE NTHBTALER, EALSEREETENORRE T, £
B ARKBMBME, BEEXEATHERESN. HETH, ZEREHFRERRENEAREZ—
HBELBAKSAR. HEFEEHB LIRS KERE, AhaRERAK

24 L B
22 Er*ﬁ"ﬁlrlﬂ'#
ﬁ 20 S B
o
5 16
® 14 . N
¥ ., Tt
'H 10 " . ~ D

T 8 7 ¢ g i01112 L 2 § 4
B

BH: FHZH=ZERHBIHSRKEMHEWL
FIGURE:z Monthly changes in soil water content of differently structured

Pizus yunnmanexzsiz forests

FEER KRS, 54t EEdE, PEREE, THETRTES. ETHEomm
6 A LallEes, Hishh I REXES2.75ke/em?, TEERNFRE-SE BT 4
HIA1.72kg/em* 1 .44kgfem?, ffH, KtFHEODESHDEETHP A TR, Al xk
i 0 ~20cmBPFERTREFSRERSD (F6) FJLEE, S bEIIE. N B 3 %
P, KiZ&EMHBH KT HAFRLKBYEE, RPUANENLNNEES & XN
EEWRIRI60.4%F130.0%. HAC/NIREBRSE, TBHF g,

N6 TEHEHADZNRHEARLER (0 ~200m) HEHSR
TABLEg Nutrient content in the soil surface( o ~20cm) of differently

structured Piaus yunnanensis Forests

#*=x FHE &N POl K\:OQ(%) HFHP #HHK C/N
(%) (%3 {mg/toogt) (mg/toogt)

e 1_80 0,43 0,42 1. 3@ 1.58 7.78 29 .02

TE-Zh#H 2.5 L 0,03 1,81 2,46 8.83 17,81

EEH 2,08 0,10 0. 03 1,79 2,82 g, 27 14, 41
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Hosh, AT RSB hERASLENFES TR, BEgRERE, N, P, K4
B B LB AR R 4 BIh SRR R BU12. 4% F2.715, 196§ AI0.8(F, 11.6
EfiL.eff. TR, RARNEARRERETSBEN.

4 Hw5#Ei

FHERFRARERSHORE AR, SHER. BEELESE, HEEHEER -

B RRE, REGESEERYAER, EEASTRBENSR, HMAOKXHR
BB PR, RIBU ERALR, 46X FERTNSENEE, BUERMRAEEES
BEMALMN, BEERSNERLSH, RRIMT, 2EROER, AEGSEEM0H
RZ R AR EEAFNAEHZHREE, HREEREP, HLEKR ®mPARTRE,
FIlHRMAE - LEENAT RN RERSEDY, H2ERRER. M. TP EEHAHK
sr. Besh, REFREEYEARIFAKICEE, DRENESER--BRETEELR LR
BHA I BRENHENRNSAL), BREFERPRTHESTE, UREHR®E K X
k.
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Preliminary Study en Hydrelegic Functicn of
Differently Structured Pinus yunnanensis Forests

in Central Yunnan Prevince i

Liu Wenyao Liu Lunhui Zheng Zheng

(Kunming Institute of Ecology., Chinese Academy of Scisnces)

ABSTRACT Canopy interception, soil erosion, water and nutrient
conditions of soil and the water retaining capacity of litter, under
differently structured Pinus yunnenensis forests in central Yunan Province

were studied, The results showed significant differences of hydrologic
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function among three differently structured P, vunnanensis forests, In the
multi-storeyed forest, the mean annual percentage of canopy interception
was 13.4% of the rainfall and was 9.3% and 7.9% in the grass—

P yunnanensis forest and the open forest; maximum water retention was
65.8t/ha, 46.6t/ha and g.7t/ha respectively, the mean annual soil losses
were 0.015t/ha, 0.088t/ha and 0.452t/ha respectively, the mean annual
surface water runoff were 4.32mm, 15.59mm and 85.57mm respectively,
and the coefficients of surface runoff were 0.609%, 2.16% and 11.85%
respectively, The soil water content and the content of organic matter,
total N and available P, K in the surface soil of the open forest were
lower than that of the other forests, From these results we can conclude
that, to increase the hydrologic function of the forests, mixed forests of
P, yunnanensis and of broad-leaved, multi—storeyed trees should be planted,
Moreover,attention should be paid to protection of cover plants and litter.
KEY WORDS Pinus vunnanensis forest, community structure, hydrologic
function
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