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Abstract: Mean annual growth rate of biomass of reserved tree, mean annual retention rate of biomass, mean annual growth rate of ingrowth-tree and

mean annual number of ingrowth-tree per unit area was structurally estimated by using the permanent sample plot data during 2009-2014, 2014-2016

and 2016-2017 of Tiantai county, Zhejiang province, with different forest types, tree species groups and age groups. The result showed that mean

annual growth rate of biomass of each reserved tree species group decreased with the increase of age group. The average annual growth rate of

reserved tree biomass in commercial forest was higher than that in ecological forest. The mean annual retention rate of biomass of all tree species
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groups in ecological forest was lower than that in commercial forest. The mean annual growth rate of ingrowth-tree biomass of tree species in
ecological forest was higher than that in commercial forest except hard broad I. With the increase of age group, the number of ingrowth-tree per unit
area decreased. Under any age group, the annual number of ingrowth-tree per unit area in ecological forest was higher than that in commercial forest.

Key words: permanent sample plot; annual net productivity; arbor layer; parameter; structural estimation
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Table 1 basic data

2009 - 2014 4 2014 — 2016 4F 2016 — 2017 4E

ST AR it SN i Ak it ASTY N AR At

FEE A 18 12 30 19 13 32 48 15 63
FEARZL fREAAR 1232 615 1847 1849 998 2 847 5414 1259 6673
(ERIRZE sk 711 397 1108 358 193 551 166 86 252
)M pmmEA - - - 97 17 114 358 60 418
BAR%  mak 562 459 1021 608 495 1103 1766 548 2314
GBI ook 290 134 424 352 148 500 621 156 777
I¥E i 1 2% 651 113 764 792 176 968 1934 228 2162
Tl 112% 256 181 437 326 243 569 1052 300 1352

BRhE 184 125 309 226 146 32 565 173 738

1.3 HIETALIE

AR SHOTERNERE AR Y R, I, DU AR RN 5L, )R W48 Mot - s th Zeasitd | e
KA T 48 M B, 434 . A2, WiRE 1 . AR 11 . AKRERFRaE™, HE AR AR B SRk
A, YRR R WA 2; AERIGAERE R AT ARG P3RS, AR PO RS R ) 5
Al L . i 5 MR, AR SEE R NEIRESE SRR, WAE 35 FHB, AREEARRT
JCFEHBADFRARZE AN, FFREARST A 20 2 ARATRS bR 2 N ARSI, 3XHE, BRI I 2 RO ARARZE ) . RiRhad
FHH2

F 2 MTAEALER—RAARKERE MEBER

Table 2 Biomass model for individual arbor in key ecological forest in Zhejiang

S ES S CIGRES CAENES NGRS
SE W1= W2+W3+W4 W1= W2+W3-+W4 W1= W2+W3+W4 Wi= W2+W3+W4 W1= W2+W3-+W4

7[‘X133 W2=0.060 0HO.793 4D1,800 5 W2=0.064 71H0.8959D1,488 0 W2=0.056 OH04809 9D1.814 0 W2=0.080 3H0.781 5D1,805 6 W2=0.044 4H04719 7D1.709 5
*Xj)ﬁ' W3=0.137 7D1.487 266L0.405 2 W3=0.097 1D1.781 4L0.034 6 W3=0.098 ODl.GAE 1LO.481 0 W3=0.286 0D1.096 8L0.945 0 W3=0.085 6D1.228 6L0.397 0
*Xj—*a W4=0.041 7H-0.O78 0D2.2618 W4=0.061 7H-O.103 7D2.115 3 W4=0.054 9H0.106 8D2.095 3 W4=0.247 0H0.174 5D1.795 4 W4=0.045 9H0.108 7D2.024 7

A Pinus massoniana F27K Cunninghamia lanceolate K45 Schima superba # X Quercus glauca, A8 Alnus cremastogyne
PR A P elliott JK#Z Metasequoia glyptostroboides 4% Castanopsis fargesii ¥ Castanopsis sclerophylla Tl Salix babylonica
KAERA P. taeda 2 Taxodium ascendens 21 Machilus thunbergii filthif C. eyrei 147 Pterocarya stenoptera
A P. thunbergii FEIAZ T. distichum 25 THIH-iEA# Machilus leptophylla &3 llex chinensis R Acer #Fd
1A P. taiwanensis 25 & Cinnamomum camphora %544 4%)E Quercus FiFhEE, HAT  BMFH Liquidambar formosana
T, HAFARMBE BT R % E— KT 07 #EK Sassafras tzumu SRR 28
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Table 3 Classification criteria of age group of dominant tree species in South China

FiFh bl Lk p/a HE bR /a /A bR/ i Ebk/a
RS, K2 Abies fabri, BAL FeAR <40 41~60 61~80 81~120 =121
AT <20 21~30 31~40 41~60 =61
DY, A, IR, ZFHA Pinus yunnanensis, KRR <20 21~30 31~40 41~60 =61
41114 P. armandii AT <10 11~20 21~30 31~50 =51
#J® Populus #Fp, MR Salix #Fp, #% Eucalyptus AT <5 6~10 11~15 16~25 =26

robusta, K, EHAEUHIME Paulownia fortunei, ABEEE
Casuarina equisetifolia, #f Melia azedarach, thAzZE5k

FEIZS P

HeAJE Betula #4Fh, )8 Ulmus Bl , A%, W, K&K <20 21~40 41~50 51~70 =71
B Davidia involucrata AT <10 11~20 21~30 31~50 =51
¥RJEM R, ZEJE Castanea Fh, #EJE Castanopsis #f KR <40 41~60 61~80 61~80 =121
i, #8)J® Cinnamomum ¥iFh, #iJE Phoebe iFh, # AT <20 21~40 41~50 51~70 =71
WHE Tilia pFh, HABRE S

24, MikZ Cryptomeria fortunei, K42 AT <10 11~20 21~25 26~35 =36
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Figure 1  Composition of net productivity of stand within one year
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Figure 2 Estimation of the biomass of ingrowth tree
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Table 4 Annual growth percentage of biomass of reserved tree under three-factor simultaneous

o otk , L T .
W% 2% R T 2KI%  TERIII2E% BOEZY% MR R2Y% TR 12S% WA IIZE%  HGEZY%
AR 10.21 18.43 11.10 8.61 14.51 14.28 19.86 19.34 9.00 10.46
rh S Ak 6.24 10.50 8.76 7.22 13.58 10.98 17.25 13.06 8.68 13.57
SRR 5.43 8.85 7.63 7.12 11.51 8.94 9.33 10.64 8.29 9.35
RS 5.77 6.68 5.95 5.36 9.28 6.00 8.33 10.31 7.21 8.32
FUE LY N 458 3.44 4.12 5.35 7.58 4.80 5.09 5.14 5.00 7.83

22 HYIEFEHREBER

RO AWy B AR O B R B R T ARG SRAR . AR, RICREE R, Ao R A S, B
BRERMITELRNE 5. £ 5 R, FEA WM, AERFAEY) &R RBHETF LR 125 (96.92%) >
2K (96.01% ) >EFAZE (95.95% ) >HAZE (94.47% ) >TfifE 125 (91.73% ) ; FERGSWAR, AEIRFh A48
SRR R HEF A2 (198.89% )>Tififi] 11 25( 98.06% )>HAZ(97.54% )>ififig] 1 2(97.46% )>HK 25 (97.36% ).
WA FERRARZ ], WTULEL, SR R0 R LA SRS, T R IAREARE R L B, AR
T PRE RARARZL B SRS, (HAS 25 AR S AR RS ST ARG B RS R I K T bk g s, R H
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SR AFCRASABORA K, H A RAR . AR 17.80%, MM H LR SvbRA ARy BEAE (R B 3R T A5 bRy
S
%5 METHISHFHENBEREER

Table 5 Annual retention rate of biomass under 2 factor simultaneous

FRpkS WAZLI% 12251% g 1 2%/% i) 11 25/% HIFZEI%
A TN 94.47 96.01 96.92 91.73 95.95
(GOm0 97.54 98.89 97.46 98.06 97.36

2.3 HARAKREVSEHEKRE, BAUERRFEHFARGEE

HERARERSEAER ., R EWESMHERICYER AR HERARK SRR AL £
BN EZ —, RS EEG R, B, ERREEERKETES, ERAERER . BhmH
BERARME T — W E B NS . AEIBRS PR I8 5L 54 T 09 33E SR A 1 B4R 3 A K R A B 67 T R
B R AREOH RS R IR 6 Ik 7. £ 6 WUR, FEASMP, AREIRFIG ERAREY BEXEKE MK
(42.41% ) >A22% (133.79% ) >4K[FZS (134.18% ) >AffiE 1 2% (25.11% ) > 1 2% ( 24.92% ) 5 FE R dbRH,
BERARAEY AR AR IAZE (35.09% ) >ifE 1 2% (30.34% ) >#22% (25.20% ) >AfjE 125 (21.59% ) >
B2 (19.73%) o WNFEREWTLIEH, BREERE [ 28400, 2 25hR P E b i i 3k SR A My AR 3 A KRR
LR AR S . % 7 SR, TRIRTEARSARE &5 bk, BB ARG A, A AR 34 3k R EE 2%
D, KB SIS EEROIRGS . R 7 BEH, EEAET, AR5 AR A S E R AR Y E R AR AL
BIR T HAER Rk AR
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Table 6 Mean annual growth rate of biomass of ingrowth tree under 2 factor simultaneous

ARk AZI% F220% THE 1 28/% i) 11 25/9% BERZI%
AN 42.41 33.79 25.11 24.92 34.18
[z 35.09 25.20 30.34 21.59 19.73

® 7 MEFERIIFM TR RFHEF RHRE

Table 7 Average annual numbers of in-growth tree per unit area under 2 factor simultaneous
PR bR (bk 800 m?)  HESHR/ (R 800 M%) AR/ (BR800 m?) BB (R 800 m?) bR/ (¥k 800 m?)
AT LN 3.76 3.11 2.82 1.88 1.37
T AR 2.67 1.81 1.57 131 1.10

3 Zw5iti

MIITEARIZEEG AT SN R IR — e G 710, AT T IRRIZ A R, RERSHRRAL
MBS IR, FARRE A, X 4 HSHEHAT A . SRR, THREPRAREARBE 1
RARARIAEFEAR BRI A Ty | BERARB A IR M 7 RRSE, MREE — A Bk PR T Y
RSB, A FIHEAR 7 A AR

AWTHR T 4 WS 56 1 ATELERY, REBSMTAREAREYRFER R LR R4DE R
s ; K226, BERE 128, BRRESRA R AE Y B AR RO RE, A I 2RI R bk B O AR B
EXE R ARARNBE . 55 2 HELAPREN], KRG B AP i Ira R A B AR R B AT
RIS BRI, W OLASEAR A BIRSSEAR R R Sbk 2 . 55 3 iR RN, BRadia 1 2840, Afipkrb g
AT FpEE FAE Yy AR R B R T RIS 55 4 ZIHEAE SRR, BEERANME R, AR FER R
PREOED s AE—RYAH T, Aaapb o AR AER BES R B TR . 4 ZHSHm0TH AR S HAtAH ST
FOO L BB —EE, AR 2R AR AR R S TR AIAR R A e, A5 E AR AR,
FIAH oo BRI B BUE R BRI — 8ok . SASRRALE B EEE MR A R A KR Mg, Ak
3 v RS PR B R AR B AR A R R e B B A R R B — B

DL/ NEA AR AR R, R X —E SIS HE S, WL R A NI AR TR 24 = 7




3 ARZEY, SF. FT W AR TR AR Z R A T B A 31

FEXFA A TR A TARAT, BRI R . SRR . REHURLARBESARBAEF= I RN, A E AL
PRI, o B R T2 S, DA TR bR R A il

MFIX 4 HZHETTHR, TR P 2 A A T2 A TRDL T L nT DU i @A SRR A R A Tl
S, DI s e B A Sy A AR RE R RN, —EN I N2 SRR S, AR AR
SPEERE . CFRIER . CPRMRSE, MUREARSIER, (R E AR TSR BRI T, TSR I LA
TS BEFARREL SN, BEATRE FOARHREORERIE, DA AR S = ) AT 5 A ) 25 8 B T SRR

TEAFFEH N 2~ SRR S AR AR B Al R — R T LA B AR BT, i TR A
FIE A WL AN B ATERR , DT AE A SRR SR X bR o R, A AP 2R 53.79 m” hm?,
Bk 52.11 m* hm?, B E SRR, H A IR F XI55, ISR AR 5 v A i i P
A
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