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BRI R R X EMEHA TS
4B BT ORI

xR
(REEERRNEGPAG, Y 650223) &7 %7 » 7f/'7

A B B RV ENURERD K 10 455 TEA A TG SR 137.926 t/ bw?, SR
X 24128t/ hm? » a, HPFARELYE Y 130418 t / bm?, BERY 19.369t/ hm*»a. T
FIE A A S R s = 4 B4 0.935 ¢/ hm® 1 0.609 ¢/ hm” » 2, HEEHEREENHD
RAEYRSHH 6573t/ bm® #4150t/ hm’ - a, ZEWHSTREHHE, 10m LTFRFESE
AR 98.37%, 4 ~12m Z[HEE. WHAEYRS S8 AR 85.51% 1 94.90%.
WTFREMEEAE 20cm BLERNAHH S5 BIREA 73.04%. BEr. ZERAIBESHFRS
B, BCOYEE, RSKLERRBRS RELEK. NEMETRE HAREHFESRSH, &
EXPH TR R B R, LR .

R B TR AR . AR ) A

STUDIES IN BIOMASS AND PRODUCTIVITY OF ACACIA
DEALBATA PLLANTATION IN THE PROTECTED

DISTRICT OF WATER SOURCES IN NORTH KUNMING

Liu Wenyao
{ Kunming Institute of Ecology, Chinese Academy of Sciences, Kunming 650223 )

Abstract In this paper, the biomass and productivity of 10 year old Acacia dealbata plantation at
an altitude of 1960 m in the pratected ditrict of water sourees at Songhuaba in north Kunming are
studied. The results show that the estimated biomass of A.dealbata plantation is 137. 926 t/ hmt®,
the productivity is 24.128 t / hm® - a. The total biomass of tree layer is 130.418 t / hm? in which the
percentage of trunks, branches, leaves and roots are 54.917% . 16.60% . 9.17% and 19.32%
respectively, and the productivity is 19.369 t/ hm? + a. The biomass and productivity of under-
growth and berb layer are 0. 935 t./ bm? and 0.609 t / hm® - a respectivily. The standing crop of lit-
ter and anmual litter —fall are 6.573 t / hm® and 4.150 t/ hm® » a respectively. Regarding the produc-
tion structure, the biomass of trunks under the height of 10 m account to 98.37%, of the total, the
biomass of branches and leaves between 4 m and 12 m account to 35.1% and 94,90% of the total
respectively, and the biomass of roots below the ground level of 20 ¢m account to 73.1%,

The present stage structure of the community is irrational, and the effect of soil and water con-
servation of the plantation is not fully displayed according to the anlysis of distribution structure of
the biomass in the community. Finally, the author suggests that tjmely tending felling in the planta-
tion should be conducted, and also attention should be paid to protection of cover plants and litter

* B R R Rk BT & e B W B
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80 as to regulate the structure of production and improve the integrate effect of the community.
Key words  Acacia deafbata; plantation; biomass; productivity, comprehemsive effects

X P (Adcacia dealbataLink.), SHE&AXBYEEFA. FEEEAHIE, 50 F£4R
PESIRBED, S4CRASHERYE, KK, WISHMT, REEN. #HM. A
PITESmA R, ATXENORATS. BESHEAGHERETISHE NMZRA4E
¥t BERE, B8R SEWERZBESEE Y, EWMANTESILERSS
SR, AT MELHEE R, KR TRENFRARNOK B, T ARXENMNERE
K, AHAHEARS FECAETREMTTR, Ex TR AT S48 =5 7w
SEMkRBHRE. T, EETF 1993 48 11 ~ 12 A @3 2 B3R IR R RP K SR
ATARB B P 24T T IREMNE, SR EERENT.

1T RER g HBHR

BEIUKEFEPRMTRETIE, 25° 087 N, 102° 47" E, iR 1960mEH, R ‘
FhTHFEBESHEY. ETHSE13.8C, ¥ A (1 B) FHKER64C, EHA
{7 R) THREB194T, >10THVR 59T, TR/ 290 ~300d;, ETH%ETHE 1030
mm , FEFEHEIHBE 75%. BTAMNEEFBSHFRERRPEN, ERAEAXFRESH
B ERE, WEXHEMRE, ALcmil, LWHASFEIEEE A70FRE F
EXEITHAT THLUEFKRAIEXEEMAEMEN. By TRBERPX, WS T 2E RN
7 X E WM AR 80 S BT B A K AY — 388 LT 19 A TTHk.

FIZEGEERREARESA -8, #£20m x 20 m RMEMER. 3 XK S A THAHE
WK 2500 £k / hm®, BAAEE 2200 #k/ hm®, #idy 10a (1984 SE AT EH), AR
7. WA TR 10.07Tm, FHEE 10.18cm, MAFE I EL. M THPHERZBEHE
B, FERE—ShEER AR EERG RN, THEEXSS0 %/ hm’, T
#1m;, BAXAMEPESHTHRENE, AARELT 5%, HERURMEHHE (Arundinella
bengalensis}, wank4F (Eulalia guadrinervis), WP E ( Erggrostis ferruginea) %%+, M
ZHEHFENHERE 2 ~3cm, +3AILMAE. 2HETERERE, pH Fi5%5.70, Hof
ZHh, X1EAHSEES, tHPIEERTESELERIL

2 BRI

FARRAERE, MERERFESHEETARNSYR P . BEEERE AR
BRGNS THEERTEE, SARAMHEES, RTREAKRS &, FHEERT
EREARDTIRNERB S 2 Bk, JEiT O #RREITRHIEE. #EAREE, LW ImfEAK DB
FRETHARTERSREDER, 2220 HRE T LSEEFLEERE. HEE. B TFRE
SEwEN, ERE. Hi (0>2.0cm), FH (I<d<2.0cm) MR (P<L.0cm 43
KRHFE. S TRAREREANBRESFEFBRARRN T HE. #T4ER PR
T MEEKBEENEEEBAEREESKE, Bt KRAEEE YRS T
BRERTTA; HRHEKRR T MEST BRI, TEESHIYEER, TRBTEHSME
EHRERXRRETE R4 CBASREURERS ERHERME.
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FAHEEHY EGRE AR TYERERE. 315 1 2 mx 2 m 3 RS 5)]
WEZE. . HARENE. FTAREKRESSTEWRETHERFR HWE; &4k
HYH—EE, RERRETLYE. Wb FEHEE 104 0.5m x 0.5 m /MEF, Mz

BB #E EAER.

M EEREFETREHS Y
B, ECHEFMTEE
B, REEgKE HREEHHT

¥1 ERGATHMTRTIETANTRGSR

Table1 Content of nutrient elements of the soil

in A. dealfbata plantation

H.

M PN R R R
FIEXESFEA LR E— TR R
BEot, A iRREEE AR L P E

B Depth  TowlN B0, K0 Ca0 MgO
(cm) (%) {%) (%) (%) (%)
0~20 0.177 0.143 0.286 0.373 0.165
20~40 0.060 0.134 0.201 0.336 0.008
40~60 0.016 0.150 0.204 0.377 0.057
60~80 0.014 0.184 0.136 0.428 0.063

PRI, AR5 IR AL

KR, RA SN MR b6 - R,

¥2 ERGHEHEHRHEMRS D #0DH fEYIHIE

Table2 Repression equation between biomass of different organs and D, D>H of 4. dealbara

B R % % Cocfficient RAK BRE 95 R
Equation Organ Correla.uon Surplus ?f sttandard
a b coefficient deviation
# F Trunk 0.1835 2.1744 0.987 7 D0.069 3
# # Branch 0.0064 3.003 2 0.967 5 0.158 2
W=aD? # M Leaf 0.0104 25690 0578 5 0.109 1
# # Root 0.018 2 2.6697 0.963 7 0.149 |
B # Total 0.1875 24056 0.9819% 0.093 5
# F Trunk 0.1637 0.739 & 0.988 0 0.068 &
# H Branch 0.0054 1.0228 0.969 2 0.1542
W=a{D2H)" # M Leaf 0.009 | 0.5737 0.978 7 0.108 6
# # Root. an15 9 29077 0.962 7 0.149 1
A # Total 0,163 4 08183 0.982 4 0.092 3
3 £RG544%

3.1 FENESRELHRANEITMm T

ﬂm9ﬁﬁ*mm&.WEﬁ%ﬁﬁ¢&gﬁﬂ,ﬁmmﬁéﬁﬂw=ﬂﬁﬁ
W=wwm””,ﬁz§ﬁm@#ﬁm¢%g(w;@)ﬁm&(a<m)ﬁﬁ%f&
m)%@ﬁﬁﬁ(iﬂ.m%lﬂﬂ.Wﬂﬁ%ﬁﬁﬂﬁﬁ,ﬁﬁwﬁ&%,zﬁmﬁ
&%uL.EEHWWﬁE,ﬂﬁﬁ%ﬂﬁﬁ*%ﬂi@i-ﬁ&%ﬁmmﬂﬁ*,ET
HE (H) MNELSEEE, Bsnsk, Hi,

We=aD" HxFHEERe,
3.2 EEBATHEWR R R4

LIk (D) %@ 28 E [

BREWHEE, BRI ABEPE 10 EE X WP A THS AL RY 137.962
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umﬁ.ﬁ*ﬁ*%&wm%.T*55&M%,ﬁﬁggmm%.ﬁﬁ%%Eamm%
(£3). BLEEEEWRN I HREMAS KR EHRFETEDT:

321
i

EZEEM AT AZHADR
3 130.418 t/hm? (% 4), H+
LT AyRERE, SFARRE
Wiy 54.91%, WHEBWX, &
16.6% , #H ML S &L
8.56% 1 0.61%. EHTFHERELEY
#+, HEAEBEAZERR 425
% 10,734 t/hm? FH 11,019
t/hm?, WM F H BB B M
86.31%; hBFMEER, 4
B % 3.246 t/hm? #1 0. 204
t/hm?, {4 8 &5 & 882K
12.88% #1 0.81%.
3.2 2 EEMHATHEDLEDR
MEBEEYTERER

B X ZHE A TARIREE
Bk, AEERAER, SHATHE
PR, BELS, £RRRD
TRWE. TARHEGTER -
2HEESN, WRY Im RHERK
ShEX s, HBHREER (&
5), EMTAEZHY WA RN
0.652t/hm’ THEREFHWLHE
{% 0.283 t / hm?® HiBAE ot

ZEBMATIHRTARE

=3 EREBATHSESE
Table3 Biomass of A. dealbata plamtation { t./ hm %)

o H FAE FHE BARE HEEHE & i
Item Tree  Undergrowth  Herb Lirter Total
EWR 4 0.652 0.283 6573 137,926
Biomass

% 94,56 0.47 0.21 4,76 100

*4 ZEWATHITREESER

Table 4 Biomass of A. dealbata plantation (t/ hm*)

wnEg & H
Total

W OHE W F R OB W oo g

Item Trunks Branches Leaves Liowers Roots

ELF.
Biomass

%a 54.91

71610 21.648 11,165 0792 23.203 130,413

16.60 8.56 0.61 18,32 100

1) 1993 12 A riEr, FREWMEXESFESRY, SEEWEFE
Measurement in the first ten days of December, 1993 when plants of A. dealbata
are 1n bioasom, so the bomass of flawer are included in the list

=5 FERBATHNESERRAHSTEHRER
Table 5 Biomass of understory layer and standing crop
of litter in A, dealbota plantation ( t/ hm®)

E- A AL
Layers branches  Roots Total  Litter Duff T':'t :
and Leaves ot
T #*
Undergrowth 0.424 0.229 0.652
= % 3118 3.455 6.753
Herbs 0151 0.132 0.283

EREFRE R 6.575 t / he’, H PRI AES BB BB & 47.44% F0 52.56%. BT
LBPAFFELEHINRAFBNEDESRY, EABREEEYTTEREFRED, SIEHE

s B Bk S A B b SRR B fw .
3. 2.3 EEWATIHSETBEH

HARNFREBRELTARZGTHAAS N EEYBATAMET DA, ZER-—H
B, BETHANARBH, BRAREREMHAR Y. R ZER M, B4+ Hm B
(hm?) Ef#A (12.0 ~16.0 cm B8), FHA (8.1 ~12.0cm BHE) MPFLEAR (4.1 ~
8.0 cm 24 ) =/ AR B S L AR B BREE 13.64%, 59.09% 0 27.27%, WE&
B B4 £ B AR B A B Y 32.90% . 58.88% F18.22% (F6), BiR, HB/EERK
SHAZEEHENERBEAN. AR BHEL, FREKENSBTEDRN S
HASHEMNER, SEANHTADREASER, HHEDBRNEARE RREHEHK
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M EER, PHAES, REATMPRANE. HEYREFIBE LSRR, BUEA LA

1. X5 —seBFaTak B4R O,

* 6 FEMATHFRESEANSEESHER
Table6 Organ biomass of different diameter chusses of A. dealbara plantation

E
B B (t/1m?)
) F K /o
Diameter= Mean dry  Densit A
classes ; Ty B F oW oM @ Ttk # 7 &

{cm) T::T (n Tronks Branches Leaves Flowers Roots Tolal
4,.1~8,0 17.868 600 1.026 1.085 0.822 0.152 1636 10,721
8.1~120 59.065 1300 42.315 12779 6.572 , 0468 14.651 76.785

1Z2.1~16.0 143.040 300 22,269 1.784 3.7 0.172 2916 42912
£1f Total 2200 71,610 21.648 11.165 0.792 25,203 130418
DA TR R %7 EEEATHNLES SRR TR EE ST

SPBMNEESAHFRILE 7.
.. WRTHA, HBERBRE
mn, WTEBpBRENE LS, 7% 10
m TR THEYREREEDY
B 98.37%, I0mpl ER &
L63% . #WE A4 yRE 10
m DL TR W R o0 B T,
m7E 10m B EREEREAES
T, MAFERNE. HED
BAMMFEENES, 4548 1E
FEFHRINP LR, BELH.
HETESHTFIR. BHFEE,

4~12m2z@EE. &Y
B SEANE. A pE

Table 7 Yertical distribution of overgroond biomass and
leaf area index of 4. dealbata plantation ( t/ hm’)

R R F B @ @ oot e R CEEMEN
(m) Trunks Branches Leaves Flowers Total L. a. index
0~2 22.7157 0.432  0.03C Q 28,269 0021
2~4 19.717 2486 0306 0.003 22512 0.212
4~6 13.843 4.446 1.036 0.065 19.390 0.717
6~8 7.031 6954 3337 0,130 174352 2309
E~10 2.088 5476 3B20 0270 1logd 2.643

10~12 0.B51 1636 2403 0281 Q.71 1.663

12~14 0.281 0145 0198 0.033  0.657 0.137
=14 0.032 0023 0.035 0.010 0.100 0.024

43 Towal 71.610 21,648 11.165 0.792 105.215 1.726

T8 EFERATHi TS RNER

Table8 Vertical distribution of underground biomass of
A. deaibata plantation { t/ hm %)

i
Total

18,40
5.431
l.166
0.197
25,203

SHIT DR B AT R B = (15 020 8.034 8.323 1975 0.017

RS 'H_i!ﬁqﬁ ki 2040 237 2.02% 0.957 0.072

;zﬁﬂﬁiﬂggigf 40-~-60 0.318 0.567 0.248 0.033

T E#’ﬁ} A 6' ~12mEE >60 0.006 0.103 0.066 0.022
& &1t Total 10734 11.019 3.246 0.204

HWEAR, H4evR S8 %

ki iy 85.99%.

FEMHBRERFS. URES ARREDERIABRASHBERL AR, ARS8 H
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4, FERMBEE 20 cm WM LS, BEYE SSHRER 73.04%, WAT 60cm &
SRR B 52T EAY 0.78%, 20 ~40 cm 1 40 ~60 cm FWEM B A & 21.55%

4&%.ﬁﬁﬁxﬁx¢ﬂﬁﬁiwﬂmmﬁﬁﬁﬁ>ﬂﬁ>¢ﬁ$ﬂﬁ,EE*EEEW
A A A BB,

3.3 ERBAIRSIE
=h
e h g RA L
WE Rk, B E AL
e B EERKE

»9 FEHFTARSESR
Table9 Net—production of tree alyer of 4. dealbata { t/ hm®-a)

" B W F W & W W R ®E 8
{tems Trunks Branches Leaves Flowers Roots Total

FEHBETR

Anmalmean 161 2165 L7 0079 2520 13042
£ BN, EAME net—production
EE—BRRARLEYEM % 5491 1660  8.56 061 1932 100
FFEE, BFEFEES o mmox
B, WESFARETEEHF Nl;;.jt jﬁifﬂin 7981 3284 4792 0792 2520 19369
FHEEARY, BA5 KR in 1993
BEGEEDENZRE K % 4121 1695 2474 409 1301 100
FR BB R ER S

R, BETARMNER

2 (HIEREOUER. K %10 EEBATH Fipss i

Table 10 Mean met—production fo A, deafbara plantation { t/ hm® - a)

TETFRXE/TRMLT — T —
B, FXOHEEMHTAR Ny Tree Uniifmh Herb L;ﬁ_f—ﬁll ot
ATAEF A RS L — Ne:f B . 19369 326 0.283 4150 24128
FR(1993 F)pLRIET % 80.28 1.35 117 17.20 100

RS, SRAER.
PEHTA, FHEEATHRTGAERT—ER(1993 L= RE THEEESE R, —
KA 6327¢/hm’ - a, HetfErt, BREFBRIMERFENAR, XEERHTHAN
R SassE, THX 1 ~3a, E&EOFEEREANTRIER, Bk, USAESLEY
B AR EMFE LR ERENTERE—FRMAS4EE, WAXHRERBEERE
—ENBRA R AR AN S Brign. i, FARERESREFEASMEAREEX
MER, URIE—FR(1993 FE)NSE=RBNF, KEEAKXKAN: BT (41.21) >t
(24.74% ) >#H (16.95% ) >BE (15.01%) > (4.09%).

BEMSKAR FEXIERAIHRSESETEY 241281/’ a (3% 10), HKPFF
ARGHHEERLK, AMSE854E=RE80.28%, HEYL 17.20%, FTAEMEAEFREN
A8 & 1.35% 0 1.17%,

3. 4 FREERMALHSESR. £ HhFREESHNINNES

MAEDBRAGERREER - HERESEEESNRENTRIEE. AX 11T
a, EXEFENATHIFTAREYREET SIS RARNNE SR AWK, &
HEHMALXATHER. ATHAEPREERZAE. AR&HNFEEAGSEBEERMTE
SR, HEFRSESRIOMESE—SHLE. I TETLE IBRG—RAFRARET
By MBS RBA THRAEE HNFRK. K 10 £4£ FER A THRNE R4
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B R — RS SRR T 45 LBEAREAK C E 0T 5 SRMERY
P A L AR A T4k OO0 B, R BUS AT E oAk O M AR LM S HBAT
Bh O AL —b, AT AT B i B WAk S AR DL MR A T AR B4 = R LU B W Y.

¥ 11 FELNGEHTTAENCaRFE™D
Table 11  Tree biomass and productivity of different forest types

[ oAk M JRE " # 47 @ Biomass {t/hm®) *ﬁiﬁgﬁ

Age #wF ® B #®H ®|E 5 nnt—pmdzucnon
Trunks Branches Leaves Rools  Total {t/hm* -2}

Forest 1ype

ZMRAEHE)
Pinns Yunnanersis 11 1.13 5.21 5.90 359  25.83 2.35

forest { Yinen Yunnan }

BAATHHEHER) .
Cuonninghamia lanceolata 20 109.17 8.97 925 2335 151.64 7.58

plantation ( Huitong Hunan }

FOHHUE A T R
Acaciai auricolaeformis T 5314 15.74 16.56 11.45 95.89 13.84

plantation{ Heshan Guangdong }

‘—’: AREATH RBL)
A.mangium plantation 7 50.50 16.11 21.55 36.06 124.22 17.75

{ Heshan Guangdong )

R B (M )
Eucalyptus tercticornis B 15719 1440 1193 183.52 22.94

plaotation { Qionghai Hajnan )

Pk A T B 85 JE5E)
A.dealbata phantsiion 10 7161 2165 1196Y 2520 13042 13.04

(North Kunming)

EHE - ENR g MiERES R Leal biomass include leal and flower biomass

MERKFIERFHR, FHEAAEUSARL. fFk kL, BRKREITEANNER
B, BRERFEFNELRK ik HRBOFEAER, FUREESHERTEN.
BETEHROFRLEN P, FHRTFAK LR R LR B IREHEE R, T
HERREMEZSHAUBYRERENSBENZREFRAEHENIR. ANENIES
REW, FEZERATHTARNAYRZEP RSN, HEARHRARE, 445
MBS EE ST THS T LR, HPDERRERMBI T ARyt L, FhRARRE
fifg, By FMEAR DR F R ORI N, TR e B Sk S
B 0.68%; MZBAHETRAEZANTIRTTRFREIE. AW EMER T REMN
AN, ARFKL BREARMERRTS LK. BEWELNREREN, M
FIRERIRAET, BREEM AT SRR : ik BT FHMLE &G TRHEEEE. %
TRALHH, ESANANBERATHAEEENRSE, TR K fFEs
B35 FRAREVIRE AR SR ST B R 1S 7 R A T R R .

4 S 5#EW
4.1 FE 10 F4AZEMA THRRIFAREETEYE, Ed 0 G ERE TRk
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BIARERENERNE. ERASFARNEDR Y 130,418 t/ ', EFHHETRY
13.042 t / hm? » a, 5 —4EE(1993 $E TR 10 4EA) M ¥ e P 19.369 t/ hm® a; FAR
B R 5 F% 0.935 t/ hnt', &E?’“Eﬂa 0.609 t/ hm - a; #EFE B F R 6.573
t/ hm?, A KR %R K 4.150 t/ hm?
4. 2 EnWHE, EFIZ%IEBJ‘AIﬁE’EHEBﬁE?":b BT B L E &A1, 3"F
ARMATED K, B EREPHELS BEFER SRHEEEYHTRY, NMERES
WA, ikt BRIFARMNERRKERS RELE.
4,3 BABERPFEATHHEZRMS, ANEXFELEEF-HOMH, WEREERSELY
HENRKEH, BRSEEFHARBATEE, REYRIFOKIRITEE. AFEHY
iR E, EEENAGT, CRERBARBEMMRETERED. Hik, FEIIY
Eetr R EEAGEATE G, FARREECRAH, ERBEANEBARE, RMEERER
ATEAR EXREDAHEZTBAAD. 28 FHNSFRAMESHERNEIR
®, MTA GEMRIE T B 47 9 S HL.

HiM: AN AR RPN IRERE AR EIRBRIFLGHI. N EH FR.
KD FELE AT 44550k xAE,

£ F X &
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