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Tabel 1 Element contents of the soil sampled

"B : BB oD

N P,0O; K,0 Na,O0 CaO MgO Organic " Density
depth (%) (%) (%) (%) (%) (%) |carhon P | gdime)
(cm) ° v ? ¢ ° ° (%) ceem™)
0—20 0,025 0,018 3,15 1,79 irace 0,174 2,66 4,77 0.655
40—60 0,020 0,009 3,05 0.235 0,008 0,187} )
80—100 0.017 0,008 2,88 0,156 trace 0,186

1) o[RBT Y T *r""‘\?&;lﬁ' Mug, mm'{iiz%

2) BlABF R, 1990; Fil# B %
Cowamegx, Lo : - s
d.m.=dry matter ..~ _ R T i

R ER i ”"’?7 LI ﬁﬁﬂ*“%‘?ﬁ%ﬁrﬁbﬁfﬂ 7}‘5711(“’0”“"’}“’5 chinensis)+ /NH:
BRJiE (Artocarpus styracifoliuns) +7UH—Q_'[ 5 (Ormosia glaberrima) + 2 i (Crypeocarya
concinna) — LB B (Calamus rhaba’ocladus) + ﬁ ?’j(C:bonurn baromerz) FL¥5 , 7E 45{
WA R B o PREEZY 100 £, BB, »?i@ﬁ:&hmﬂm 7&1%4”“f']1‘%fl iz ?F
mﬁ'%&ﬁﬁﬁﬁ(&ﬁﬁﬁ *’]ﬁﬁEH%iﬁﬁim

W e
(=) BAHHE

BT IRE BT 5T T, X BE ARG BRI RER ik, FEARHY B E AR AT )?LU:
() BEEAEEEEEAMEE S WERAKHE 1 (Drault BUDGEES S



4 7 BREME. TRBATEREHKREYE RE S RETR 291

R BENEE. FHURERMER

Table2 Density,mean distance of individuals,and basal area of the forest

w BE (AR -ha™) - ¥R BE Mo R
Density(inds<ha™" Mean distance(m) Basal area(m*-ha™")
EE>1.5m | R@>0em | V& kY | BE>=1.6m | VRILA ®WE>10em | W&E>10cm
Height DBH Height Height
>1.5m >10cm Size clagsV| >1.5m Size classV | >1.5m DBH>10¢cm
4360 1608 310 1.440 5,359 39,2 35

1) DBH>22.5¢cm inds, = individuals

F3 BRESBIMMMFABRERANRESGNEESH"
Table8 Percentage distribution in diameter classes and in height. classes
of the individuals in the forest and of the standard trees

B SR EL AN AR % [ ERELEMAENT FRABRKE %
Diameter % of all the % of total Height % of all the % of total
clags(cm) individuals [standard trees | class(m) individuals standard trees

<5 55.6 © 52,2 5 45,1 . 304

<10 18.0 13.0 10 25.6 30.4

<15 9.1 10.9 15 13.6 13.0

<20 7.5 6.5 20 9.1 15,2

<25 5.0 10,9 20 6.6 8.7

>25 | 9.9 6.8

1) gAp ¥ Total number of standard trees: 45
Bk iA ¥ Total individuals in the forest: 1234
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Table4 Regression epuations used in the biomass estimation

R4 B R '
Group of the X Y a b r
standard irees Model

(® Y=axb D(em) T.B. 0.0532 2.694 . 0,924

B.B." 0.0194 2,515 . 0,716
R.B. 0.0218 2.625 | 0.910

Y=a+bx L.B, -13.107 1.312 0,547

) Y=axb T.B. 0.0799 2.604 . 0.981
B.B. 0.0122 2,734 0,932

R.B. 0,0408 2.336 0,944

L.B. 0.0178 2,297 0.869

() Y =ax? T.B. 0.0896 2,492 0.935
B.B. 0.0252 2,072 0,769

i R.B. - 0,0234 2,765 | 0.746

Yea+bx| L.B, | -0.266 0.177 0,713

T.B=F4#W & trumk biomass B.B.=#4&## brench biomass R.B.=HRE#WE root
biomass L.B.=ty4&%% leaf biomass Z#EMfr. kg all the biomasses are in Keg.
@ UK EY ENEES AR EATF0.05, XMy EBYKREEKF©0.0D) Regression on D
and L.B.of group (a) is significant at 0,05 level,and ihe others,at 0.01 level,
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PegE A T Sy 357,076 t - ha, {ET RBILES B (Cryprocarya chinensis) K
(425.468)“”7%ﬁfiﬁlﬁ%fﬁ&?ﬁ"ﬁl‘ﬁﬁi%ﬂﬁww[“],432.8““,328.8[”)&\1‘%\&\H‘Jﬁ‘»’t/f} =]
223.017t-ha“(62.30%),45.834(12.80%),15.609(4.36%)ﬂ’s73.517(20.54%)(i@ 5% M

AW o R R L B AR R R R LB FE bk 10 (4.36% vs. 2.39%), LLAKEE

ﬁmmﬂﬂﬁﬁm%ﬁmm%mrhWE%%@wﬁ@Emm&ﬁﬁmﬁﬁM5W&
3 —_13teha™t) U8 IRRAME S EAEYER 20.54%, BT BT AR L3 T AR B T

{E[w,zo]
(2) FYENERES
EYENEESEME S RE S,

£5 BEMEDEd-ha)
Yables Biomass of the forest(i-ha )

3 /N F r53 it Lo A HERBESE
Layer Trunk Branch Leaf Tool Total Percentage(%)
?rfflayer 221.099 45,200 14,878 72.344 353,520 98.76
AR Layer 1.718 0,480 0.586 1,028 3,812 1.06
ﬁ:‘;ﬁceous layer 0.145 0.145  0.145 0.644 0,20
A . -
E 223.017 45.834 - 15.609 73,517 357,976 :
HRBEHE R
Percentage (%) I 62.30 12.80 4.36 20,54 S

bl) ﬁ%&lﬁliﬁ%ﬁ;j‘a%’, Ly BFEEANE, %2Z% Biomass of interstratum plants is not
included because of its negligible quantity.

ﬁmgm&%%%3%&m¢fh£ﬁ¢%%m%mmm%*%&ﬁk%%&%%
BABE, X5 AP, TR RMNE L
EAMEEMTAMENEESILE

EF#EL. oA RS R R ST Re]atntgxifgiiion(%)
Fo WAL 15m P EBEFE, BET 0 20 40 60 80 100
S — 5 B, A RO L, 3T AR e B o = T s ranen
TR e T R R . 2 F'“.
E6E AT H TR E S HERE 3 o
B 17.089, 5 MM L EASHKA7.OE 11
R R TR AR (8 —120 T J$;;17
R (e, D, T P S
W% afiatb & EREEE T T M 49t Biomass(: - ha-)

(a EFHE), HéFEa bRa+bJHsy
B3k 2.281,1.523 1 3.804mg+dm™, Fifk W3 RENEFLHE
L s = s - Fig.3 Production structure of the f t
ROl & e “ha™! cture of the fores
AL ERRASFAR S B 65.007kg+ha™, a: BI%T in shade by %®T in sunflecks

D BT, 1988, WA E R KRN KESREEYE T B R LKE R L EBIRR G,
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Table 6 Vertical characteristics of leaves in the forest(Aug.—Sept,,1990)
-3 ;5 EY R nh T AR B pHE RS R .
Height Biomass Leaf area Chlorophyll content(mg-dm™)
(m) (t+ha™b index a ! b a+h
}
5;5 2,798 3.684 2,565 ; 1,752 4,317
<10 3,717 3,889 2,249 1.683 3,932
<15 2,418 2,530 2,129 1,572 3,701
<20 3,788 3.963 2,268 E — 1,351 3.619
<25 2.889 3.023 2.195 1,257 3.452
a %f 15.610 17,089 ‘ ‘
Total ‘ *
HEx 2,281 1,523 3.804
RT FAREVERNBEEHE (L-ha™)
Table7 Allocation of the biomass among different diameter classes
(for tree layer(>2.5m))(t-ha™"
Diam,
class %of totall
biom,of al
(cm) Inde,/ha Trunk Branch Leaf Root Total the classes
<5 2079 2,859 0,582 0.421 0.962 4,770 1,36
(59,92) (11,07 (8.83) (20.18)
<10 673 10,987 2,159 1,250 4,380 18,776 5,31
(58,73 (11.44) (6,62) (23.20)
<15 339 16,402 3.866 1,074 5,766 27.108 7.67
(60.64) (14,22) (3,95) (21,200
<20 279 33.664 7.449 2.689 11,512 55,314 15,65
(60,86) (13.47) (4,86) (20,81)
<25 188 44,617 9.327 3.160 14,994 72,098 20,39
(61,88 (12,94) (4,38) (20,79)
<30 103 42,687 8,701 2,450 14,141 67.979 19,23
(62,80) (12,80) (3.60) (20.,80)
<35 39 23,638 4,707 1,159 7.761 37.265 10,54
(63.43) (12,63) (3.1 (20.83)
<40 24 22,175 5.449 1,018 6.565 35.207 9,96
(62,99) (15.48) (2,89) (18.65)
<45 6 6.728 1,834 0.297 1.960 10,817 3,06
(62,19) (16.95) .70 (18.12)
<50 3 4,361 1,182 0.186 1,248 6,977 1,97
(62,50) (16.95) (2.64) (17,90)
<55 0
<60 6 10,794 2,917 0,441 3.055 17,207 4,87
(62,73) (16,95) (2.57) (17.75)
Al 3739 218,912 48,119 14,145 72,344 353,520
Total
HIFARR R 61,92 13,61 4,00 20,46 100
LY R %
% of total
biom,

BEANRTERER—BREEYRMWESE Values in the parentheses are percentages of the

total biom.of the same class,

Diam, = Diameter,Inds. = Individuals,biom. = biomass
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Pables Linear regressions on rool and shoot biomass

¥ X! :
QGroup of Y , X a b b s
standard trees ‘

RAEYER miERsEYE

(@) root biom. | Shoot biom, 9,116 0.220 0,872
b : 0.293 0.214 0.851
() : ; i ; ~0,017 0,282 0,820

1) éﬁsﬁﬂi@ﬁ*&ﬂ%mw All the equationa are significant at 0.01 level,

B b ERS AR M AT AR B 128 1%, X SRR 1.3 F‘E*J:Fi’sfé.““*ﬁﬁ X
E!’LWL% ]U" gk, BT AT ARV 45, WRBE A (BB 13— 14, #*

9), 4 BT R 160 15, BB HE N 1.6—2.0, ?Wﬂ:&%m{ﬁﬁ HE
o %mhﬁ“{i%;&.,%j’im HfTRY.
. "%j * 1%

ﬁ*ﬁmmmg%&m PR, AR, BRI AR S IR K
Awmr{mjﬁmﬁmﬂmmwﬁmﬂﬂlﬁﬁ&@hzh,mﬁmmﬁmoiiwﬁﬁ
*mm%%3hﬂnﬁﬁ%$mﬁA%ﬁﬂwmo%%mwjﬁwb%D>ﬂmeA
e, 2ol RS T 1 G R T SRR 3 B2, SO OB 2
il “Tﬁm)\ 7 '3f\ X ERE 2 AL, A5E D>32em UANEAS, D> 40cm {UF 4 #,
A %TA&/\O FrA it e 3 — 1) S P At — */FEF?*FUO
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*ﬁgaﬁﬁw—mﬁo¢XMmmm%sﬁhm%ﬁﬁg%ﬁﬂﬂ%mﬂm% : i
izM%ﬁh%ﬁiﬂﬁkﬁhEﬁ&ﬁmﬁiloﬁﬁﬁ%mﬂ%wm,&@%ﬁk
BFR . |

2y R R 6 R BAEVE 2 A OB B A, A (@) ALRERIT A RS
AR, DO L GO BAR S R AR (0.05 K)o RBIR A ORI
f“ﬁﬁ%ﬁ&ﬁﬁ#F%Aﬁﬁc |
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Table9 Relations between siem biomass and aboveground biomass.between stem

biomass and total biomass in several forests(Comparision with other forests)

A R 2 %Nigﬂﬁﬁg"}‘ﬁgs% R R B KW
j Biom of Abovegr | Tol biom AB/BT| TB/BT| Refere-
Site and forest (BT blom GBY G nce
Trop.rain for.in French :
Guiana 394.7 | 589.6 1,494 rie3 -
o B R
Trop rain for.in India (173
Agumbe 290 420 1.448
Bannadpare 344 454 1.320
Kagneri 334 160 1,377
South Bhadre 490 649 1,324
¥ F 3 OH L R AR
Trop.mont,.rain for.in Hainan 362 493 1.362 L103
S0 1L R AR R R AR
Lower subtrop.for.in Dinghushan £el
W & B AR
Evergreen broad-leaved for, 218.6 292,0 425.5 1.336 | 1.946
HEREM - R
Evg.b.l.and conif.mixed for, 126.7 176,2 261,1 1.391 | 2,016
SRRk
Pinus massoniana for, 40,2 56.4 78.2 1,402 1.944
BRETHEHREHRS
Lower subtrop.for.in )
Heishiding 2211 | 2812 353.5 | 1.272 | 1.599 Srffl“‘f;
Lower subtrop.for,in Liuxihe f11]
R ETEH
Bvg.b.l.for. 144,.6 192.8 1,333
TR MM
Pinus massoniana for, 142.9 185.0 1,295
AR
Cunningkamia lanceolata for, 38.2 51,3 1,343
B & F WA AR
Subtrop.for,in Huitong,
Hunan Province 21l
b2 R TS
Pinus massoniana for (20yr.) 60.9 83,0 100.0 1,363 ] 1.643
BA K
Cunninghamia lanceolala
for.(11yr) 46.3 72.8 91.8 1.572 | 1,983
Wl kB TMEK
Subtrop.for.in Zhuting,
Hunan Province [12]
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S 4 B A 2T Wﬁﬁ‘%%ﬂugzggw B BN KT
Bil;(x)"umnl(()f Abovegr. Tot‘r})‘g)m. AB/ET| TB/BT} Refere-
Site and forest (;}g’:“)l) bl?{?};;ﬁ‘)ﬁ) (t(-ha‘)') nce
A
Cunninghamia lanceolata
for.(11yr) 25.0 46,6 59.3 1,864 | 2,372
Bt I 1 BR A
‘ Subtrop.mont,.for.in Guizhou
Province [7]
g E A
Pinus fanzel fana for,(17yr) 86.7 125,5 149.4 1,447 1,723
VS 1 T2 4 1 3 2R Ak
Subtrop.mont.for.in Sichuan
Province [91]
aik
Lariz mastersiana for (22yr) 73.3 95,3 113.6 1,300 1,550

Trop. = Tropical for.=forest mont,=montane evg.b.l,=evergreen broad-leaved conif.

=coniferous biom, =bjomass {ot.=1otal abovegr,=aboveground

W, SR, BB 20 N HRA BB AM ARG BIERX RO, ik R
BRMBHRMERURTMEER SEEZLEBERXRBREMR R, Hit, EREHRK
AR LB AT, A T REA R SR, S AER RO EWHIELR.
MBI S REWIETER, BELTRRENER, BMEHHKNET, LURBKHM,

$ ¥ X R
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STUDIES ON BIOMASS AND ITS ALLOCATION

OF THE

vEVEERGREEN BROADLEAVED FOREST IN HEISHIDING ,GUANGDONG

gression an

yer), . . - ‘
1. Four regression models; (a). Y=a+bX, (b) Y=aXbt, (o Y =aebX, and

Chen Zhang-he

(Department of Biology, South China Normal Universi

ty)

Zhang Hong-da Wang Bo-sun Zhang Zhi-quan

(Zhongshan Universily)

Abstract

* Biomass and its allocation of the subtropical evergreen broad-leaved forest
in Heishiding Natural Reserve was studied based on the standard trees and re-

alysis (for tree layer) and clear cut (for shrub and herbaceous la-

(d) Y=a+bInX could be successfully applied to the ferest, among which )
and (¢) had generally high r values, But for leaf biomass of the biggest sta—

ndard tree group,

acceptable confident fimit,
9. Biomass of the forest was 357.976 t+ha™!, among which trunk 223.017
(62.30%), branch 45334 (12.80%), leaf 15.609 (4.36%) , and root (excludi-
ng D<<3mm fine roots) 73.517 (20.54%). Most of the biomass (353.520t<ha™!)
was in the tree laver.
Vertical allocation of total biomass and trunk biomass showed a pyramid
pattern, but that of branch biomass, demonstrated a reverse trend, Leaf bio-
mass distributed dominantly above 15m, but below this height, there was sti—
11 rather important leaf biomass, reflecting the structural corr;plexity of the
forest. LAI was 17.1. Allocation among different diameter classes presented
a normal distribution,
3. Aboveground and total biomasses were 1.27 and 1.60 times that of

trunk respecti

similar results, :

Key words Guangdong; Evergreen broad-leaved fo

rest; Biomass

model (a) was the only regression which was significant at

vely. Analysis on other tropical and subtropical forests provided





