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Fig,1 Outline of the production study
1. Tree layer; 2. Standard trees¢(STS); 3: Trunk; 4; Disc analysis, 5: Biomass
increment¢ABi) of trunk of the STS, s, Regression equations on diameter at breast hei-
ght(D) and ABi; 7. Census data, 8: ABi of every individual of the layer, ¢: Total
irank biomass increment of the layer; 1o: Branch, leaf, root; 11: Regression equations
on biomass and D 12; Annual growth of DXAD), 13, Blomass increment of each of the
nrgans: f(D+ ADY - f{D); 14, Census data; 15: ABi of each of the organs of every indi-
vidual in the layer; 1¢: Total biomass increment of each of the organs in the layer,
t7:Blomass increment of the layer; 18. Shrub layer; 19. Standard trees; 20, Regression
cquations on diameter at base¢D) and bicmass of every organ; 21; Annugl growth of
D¢AD); 21, Biomass increment of every organ: [(D+ADY- f(D3y 23; Census dala;
24: ABi of each organ of every individual in the layer; 25. Total blomass Increment of
the layer; zé: Nel primary production of ihe forests; 27: Herbaceous layer, 28, Clear
cutting of ihe plots; 29. Biomass of the layer: 30, Divided by the mean age¢syrs);
31:Production of ilhe layer; 5z: Fine root biomass; 33; Multiplied by the turnover rate
(1,8); 34; Fine root production; 35; Litterfally 36: Tree fall; 37. Dead trees, 33,Herhi-
vory{lecafy,
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FTABREEERSH . HFAROEFEGEAB EHEUBERGERE, ERXE)BE5H

Yo FEARIRES, TEIEEL BIE.3mAER REczmiEBEE (REELS 3 —4icm), HEEH
ML, FEEI-FRE. BHPDHERE, BiFER. NHELERSs SE8RE,

oK R RS, RER{k 1 —2.5m FEAR 15%. BEHERE. BE, mET. ¥, W, B
EREER. ZEEMANBENEERBISGFDEIO&HR T MEGE—E 1 —2.5m) BI2RAEE
BN AR (BRI RAE ENE, 2aFY),

MR RIFAREYWRIEREDTE, ARABEHI L, HE 12 M, 4F
(FREzeecmyEiEImid, 1 —5smifMAURAYEIE 10m x 5m #9853 & IR ¥ it . B

1) BRAET 1031 RE T ARRPENEASE SRR SESRHR, DUk sy, P,
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1.3m),

T FEACRET P BUA B (A ) B0 B K ELAE UM B 2 A1,

AV P =3 AV

AR TR EVIZ) T T T, R ECY,
AV}J=#$S1.3
R HAEE, AS, HEEFEHNE. FERMBIREATHEMLERS.,
SRR BT 4R B A (D) SHTRENE ST, BEEARDER R/NMERERS 8 E,
(a) D=10emin=15), (b) 10>D>=3,2cm(n=14), (c) D<3,2cm(n=186),
SrPl@ BT R, ) 4 AREITEE,
(@)Y =a+b6X, (Y =¢X? (&) V=ge'", (Y =c+b InX
EITEREL, RAMXEREEREMIRGEL),
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Table 1 Optimal regression equations on biomeass increment of the trunk and diameter

H¥AA o B
Group of the Madel X Y a b r
standard trees
(a) Y=qetX D AB Q,3047 0,1341 0,951
(b Y=gX? 11784 x 1073 22857 0,938
() Y=e+bX —8,0121x1p"2 7.3286x 1p*2 0,830

D: W diameter(cm), AB. 48 %% Bbiomass increment(kg-a 1),

EEAS R B, b EA R T A B AR 8 501 R R 8 AT R RS AR AR
BT EW RN R ABMAFHRE—MEERE AV ) ZTUREMTHERIERDDI R

1} FfizveT,
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B.=f(IH C3)
laBF AR (B R,
B.=0(D+AD (4)
A DR AR 5 afWEM S EmE, () Bk, B FEMEIEXR,
AEPRSEN ABi=8B,- B, (5)

FHpE— T EHRABI T, REANFEER, WER, FIAHERM ., 7 REREW
=EifE, A2 ) ER,

(2) REAYERE EAESHREXYEWBENITERFEAER, ., BHEE.
WISHHAGBREAYEREERYFEAFE(ERERTDE, HEEXENEMN RIS 553
EAMERME. TEARVRGI—IRC2IR,

(3) BREAFRMITE MAEAR B EMIEAY RIS L T I9ER (3a) T,

(4 MRAERTE SfATE=-MREYE <xFRE

(5) FIFE—MHAEFERNHE 1R, FAHERME N EHIT., AER. 3
YRR, MRAFTR, BAZHMNESEE—HAETE, DAE BT H T, &, W, H5 5%
BEAFRZH. THAFEETHADEREMERT., AR ®,. MHWAEFREA
. WEPENENLEZERIYEEEGD;: EWEFREUEEEST: #E7BRE
R RMBANE. FRMMNRERERETREZM,
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1. SRR ERASE

HAypaiai 10,680t-hm-*.a™', HRF6,127(57,37%), #£2.195(20.55%), W
0.514(4.81%), #1.844(17.27%), SFAEAMBMES. 8,786(82,27%), #AE 1.679
(15,72%), FERE0,21502,01%2(F 2,

AEYEMILY, FREAYENE SRR S, MERENELREMR, AHEE
BEAILEAYRE A S, REAHARESEGHRAZEHETRY, BEAERERER
b E LR ESILRAARER, MEENHFRSGVAEYWRBIE ST,

FTHRER (EREDN SPBRERETS L ERESYEEHILE, WA ERMRS
HESHERAVEOSLE, BERRAET T, RNBEEOHhER, MRS,

EHEENENFIR A 4-hm™*, XS EM LR A 0,96%), BIAYEMEN
e, LB (27,89, SARNAAIGIEMET., EMEMH TR T REMAL, iR BF

1) B8l 1)
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Table 2 Biomass increment of the forestii-hm-*.a-1)

Eo® T H Ly 1# ++ i %
Layer Trunk Branch Leaf Root Tatal
Er i 2RTEANE
Tree layer Forall the 7,215 2,335 0,331 2,304 12,218
(=z,50) ind. (AB"} '
£ #
Tree falls 1,434 L 0,304 0,102 0,432 2,225
(F) .
% .
Dead trees 0,67y 0,143 0,058 6,223 i1.108
(D)
EHEREHER
Increment; 5.112 1,888 0,lol L,Eap g,785 83,27
AB=AB'-FI¥
i S ) -
Shrub laycr AB 0,982 0,259 0,258 0,200 1,880
(1—2.6m>
r 0,001 —_ —_ - 0,001
AB 0,961 0,259 0.260 . 200 1.879 15,72
i S =
Herbaceous .. 0.l0% 0,064 0.048 0.215 n,0!
layer(<im) :
& it B, a7 2,145 0,514 1.B44 10,680
TOtal - - - el " - cl »
¢19) 07,37 20,55 4,81 17.27

inds, =individualsiAB’ ,AB = biomass increment,

(3.4 vs, 5.2) XEPFRENH PR MHVE T B, @it fltRHEE ZEH AT HEE
FR R RARERA, %, FEBENRE, YERNERRY i g &k, B4
HEEH.
R3IELRFAAKERRASERNAYREE, 2om ERMEEEHERIERER, B
R NRE R ES RO EN R, B —HREE E 10—1sm. WIFRBEZEE T,

# 3 FTARBTEEEZINEHRINE

Table 3 Biomass incremeent of dilferent height classes of the tree ]nyer'(t-hm"-a‘li

BooR & Aty F & ot # it %
Height class n Trunk Branch Leaf Root Total

(m3

<6 1838 p.a712 0,0284 0,0456 D.0GI8 ¢, 207 1,70
<10 959 0.788 0,279 0,103 0,302 1.535 12,87
<15 co9 1,871 0,588 0, 0812 0,674 2,212 26,29
< 20 13p 1,359 0,372 0,0418 0,449 2,223 19,20
=525 245 3,138 1,088 a.3785 0,757 5,038 41,25
&t 3719 7,228 2,334 0,350 2,304 12,215 150
Total

#t=numbar of individuals,

LB AMERN A EYE SN, XTFEXDHE, U SERE (20—40cm)
MEDEMERRGRL), PEERNTFESMEREEREE, X8 EELTAERNYEIER
BrEE, AHBRITFMXEES. SMNEEENEYREEFHEREIEA,
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Table 4 Biomass increment of different dlameter classes of the tree layer (t-hm-2.a-1)

B@lom) AR F B at # & 3 %
Diameter cass n Trunk Branch Leaf Root Total

<5 2079 D.254 0,0693 0,0866 0,136 0,545 4,45
<10 673 0,778 0,288 0,0907 0,384 1,550 12,68
<16 338 0,538 0,101 0,0234 0.233 0,853 7,20
< 20 279 0,380 0,174 0,0296 0,356 1,419 11,68
<725 1593 1.164 0,304 02,0378 0,452 1,952 15,98
<30 103 1,184 0,323 0,0296 0,330 1,887 15,28
<35 39 D.706 0.198 0,0133 0,140 1,057 £.66
<40 24 0,977 0.41E 0,021 0,164 1,677 12,87
<45 B 0,242 0.116 a,0060 0.0395 a,405 3,32
< 60 3 0,106 0,0508 0,0025 0.0256 0,185 1,52
<55 0
< a0 ] 0,289 0,285 0,0101 0,0646 0,760 6,26

& i 3r3g 7.226 2,334 0,461 2,304 12,218 -
Total

2, HERAERREWEREEMER
AT HEHRELES B F 55 HEME, —HEEFEUWHTR, 8 EESEm2 AR
RAf=E Y,
Pa _ .- Pr
B KB
A{p Pa, PriRE ERAS4EME (AYWENE) ABERATE (RAEDZEE),
Ba, BriE#y PN EWRIMBLADE, KA., BEZSSRHE, HABEK N1,
BAFRTHEREAE, #5 RATHNER,
K0 1,129 (BGE 1), RIVRFEA YR ME R T8 r#h 38 o 48 2R
HE, Po b EREP rid. 38815,

#5 FRERNKRPP/Prll : X5AKW, KHEM Pa/Pr HHBHEX
Table 5 Ratio of Pu/Pr and K values Fifis, 2R, HERE. XHH, HE
in different diameter classes &é& Eﬁliﬁk, ﬁi%ﬁ%ﬁﬂﬁﬁﬁﬂﬁ_ﬁﬁﬁﬁ
Diatter closcamy Ratio of Pa/Pr K %, HSERBAERMESE ¥ K B A G
<5 3.038 0,758 B, XEFAELERHTREBELSRR, EHE
<10 1,105 0,545 ‘EE‘E‘QD
S ve0s oosge 3. HREER
<z 3,301 0.330 MY EN 7.12t-hm-f.a- !, BE
S GISO LM -0 R TIE £ T 1,55
g*ﬂ 8,818 2,021 f5. INEREEHRSE 1.5, WIZRH 40 R 4 BN
45 9,427 2,088 3 _
<50 8.364 1.386 10,68t +him~2»a~1,
<ss - - 4, BE—ErER
. 1048 e HHRBE —HATR (Pr) B I

Mean : BB TE 6, PnE 29,612t-hm-*.a~', H
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B BHNSE—NETE
Table 6 INet primary production of thd forest (t+hm-2-a-1,

F H L iy 3 S aH %
Trunk Branch Leaf Fr & F1 ERoot Total

EWENR
Biom, incr.of 8,127 2,185 0,514 [,B44 LD, 680 36.07
the for, (AR

M OoE =R 0.83T7{<]1cm) 3,550 0,582 5,340 18,04
Litter fzll{L) 0.371¢2>1cm)

#H # R 1,188 0,422 1,811 B,12
Tree falls{T)

x o & 0,665 0,219 0,884 2,08
Dead trees(¥)

AHEER 0,217 0,217 0,73
Herbivory(H)

HIAE B’
Production of 15,8230 10,6830 36,07
Jine roots(Pfry
FPn=AB+L+T+ 8,181 3.403 4,281 0,582 13,165 29,612

¥ +H+Pfr
% 27,63 11,48 14,48 1,87 £4,46

Biom, =biomass, incr, = increment, for, = forest,
Fr & Fl=Fruits & flowers,

JF18,181(27.6324), $£3.403(11.49%)s MH4,281(14,46%), #R 13,165(44.46%), JE&
0.582(1.97%¢) . £YEMBNRHA Pal36.07%, HAMAEFRIELERE, SHEEDETRN
8120 MAEF RGP al44.5% . FHBRENMESTE NP e ) 15%—25% 1% & kG895
it.

KL THRBET ZARMMERE AR ESR, K5HE Pa HTFHCOERARIE T
SEMRZE, BT EREEHKE,

27 MOMBHFARTIEE NPl L E

Teble 7 Comparison of Pn between the foresi in Helshiding and
other forests in nearby area

M AT B R £ : 3 = 1 FERR FEHE Pn M ER
Site and forest Latitude Longitude Altitude Annual Annugal (t-hm-3 Reference
tm) rainfall mean temp, a1
(rm) {c?

8 Thalland

#HYHM Trop.rain forest 7°35°IN pp"ec’E 7200 28, 6% L11]
h E China

BAEBFHH 23*27'N 111°:3'R 400 1734,8 19,6 18,p32% This

- L 20,512 study

Lower subtrop,
evg.b,l for,in,
Heishiding
B R R A 21708'N  112°35'E 200—300 1927 21 24,00{R) riz]
W R
Lower subtrop,
evg,b. I for,in Di-
nghushan
80§, 260 20,90(a} [1z)
HHEEH
B.,l.and conif,
mixed for,in

_ Dinghushan
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-} 3
B B R A L: T g2 ® BHEmM) FWER(mMmM EHRT) Pn [ -F 31
Site and forest Laittude Longitude Altitude Annual Annual tt*hm-?* Reference
rainfall mean 1emp. athy
B 200 B,45(a> [123
Pinuys massoniiony .
for, in Dinghu-
shan
HMILEHW 29°24’N  129°31°LL 130—230 1052 16,9 18, B35# 31
g -] Lo :
Subtrop.evg. b.l,
for,in Zhejiang
Province
hEORE 8007 —  TEET— 200—2300 1976— 15—23. 12,8— ria;
AE Py HF R 33’N 43'E 2482 27.9¢(b)
Central Himalaya
Subtrop.for,

Trop. =tropical, for, =forest, subtrop. = subtropical, evg,b.l, =evergreen broad-leaved. conif, =

coniferaus. temp, =temperature, : :
* Fine root production was not included. ¢a): Estimated from photosynthesis and respiration,

(b}, Fine root production was assessed by adding /s of leaf litter 10 line root hiomass accumaula-

tion., ) - ‘

3. BRmE, lese: EANTREESAMEESEELWEPONE. KA bcgmie 5 5 8 0 WE.

Pil—io0o0

5. £FN%E '
LLPn/BM AB/B N ERER, SIFTHAREET. &K ., RESEHETK
B(EB),
»E THNEFRE

Table 8 Production efficiency of the forest

——

F H o # wnik F=y o I dhid: 3 ) o BE/HmEmR
Trunk Branch Leaf Root F.R. Total Total/1,b. Total/l.a,
%) %) L") %% (%) (%) 111 (tehm=%)
AB/B 2,747 4,789 3,293 2,508 ) 2,983 0,684 0,625
Pn/B 3,668 7.425 27,475 17,807 150 B,272 1,887 1,733 -

B=biomass, F.R, = Fine root, 1,b, =leaf bionmass, l.a.5leaf area,

MW AB/B B, HMMHGEENERE. SABENAEMFHERA 0.684C-T DK 0.625
(t-hm-2), {HAPr/BE, HEMAENEES, FHEBEGE5REN 1L.897K1.733, B
IR A S M R S, NBBERE —-REEM, HAFREGRTH, B0RCEERER,
AR A WO S T B E . BUTR. SR - R GRB SR > T '

R BR, MRR RS AR B R IFREES .

6. EVIENEREE

B BV B RN T BRI E B ¥ ek R LT B SR L, S dk, Bl
BRIEHEMNTI.3%(56,3%—86.5%), XA AEREN EAHR TREFARRTOBER.
EVIE: G & B F T8 . R WE Ak, fest—Bmsi,

=, & K &

P b B G DA R B i, (LA R R DU P i — 8 ) S
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f‘!aﬁ"ﬁ THRANEERMEBEN XKL ASRETHHXEEEW, AXHEENEUNE
BA40.55%, BHi, EHHALT DR, MEERNSFEFE ML
E%ﬂﬂﬁ%ﬁﬁﬁﬁﬁﬁgmb‘fﬁﬁﬁﬁ, FEATHAPRREFHAGIIREZ TR TR
e R ERSEREEFENILEALSTH EFASERAYENLE, BXE K R Z 45
W, AW PABEFB GG REFRN4E%, RIEREF-EE- 4 ERN, HRE
MNHF

$ F X W
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STUDIES ON BIOMASS AND PRODUCTION OF THE
LOEWR SUBTROPICAL EVERGREEN BROAD-LEAVED

FOREST IN HEISHIDING NATURAL RESERVE
——BIOMASS INCREMENT AND NET PRIMARY PRODUCTION

Chen Zhang-He* Chang Hong-Ta Wang Bo-Sun
(Zhongshanr University, Guorgzhou, 510275

Biomass increment, net primary production, and their allocation of the
lower subtropical evergreen broad-leaved forest in Heishiding natural reserve
were studied,

i Dep[. Bml.. Soush Ching Normul Liniversivy. Guangziou, 510275
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Biomass increment of the forest amounted to 10,680t-hm~%*.a-*, among
which trunk 6.127(57.37%>, branch 2, 85(20,55%), leaf 0.,514¢4.18%), and
reot 1.844(17.27%).Inerements in tree layer, shrub layer,and herbaceous layer
wese 8,786t-hm—%-a-7(82,27%,1.679(15,72%),and 0,215(2,01%) respeciively,

Vertical allocation of biomass inerement was dominated by the canopy
(20—25m), next by the second sub-laycr(1¢—15m) of the tree layer, Distribu-
tion of the increment among different diameter classes neared a normal pattern,

Net primary production of the forest(Fr) was 29,612t-hm~*-a~', and that
of trunk,.branch,leaf,root,and fruit and flower,8,181(27.63%), 3.403(11.49%),
4.281(14.46%),13.165¢44.46%), and 0,582(1,97%) respectively,

Fine root(D=3mm)pioduction was very important,akbout 81% of total root
production, and root production was about 45% of FPn. Traditionally accepted -
root production values 15%-—259% of Pnr was probably too low,

Production efficiency of the forest was 1,887t-t~'{deaf) or 1,733t-hm~?
tleafl) . Efficiencics of different organs showed a sequence as follows:Fine root >
leaf ~root (including fine root) >-branch>trunk, EVI method presented a lower
estimate of trunk biomass increment by about 2797,

Key words, Heishiding, lower subtropical evergreen broed-leaved forest,
biomass inaemcent.net primary production,
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