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WHEE. LIWvh p o BB R B A B —— AR . K2R Cunninghamia lanceolata Bk FEWHAK . EHEETRASHRAN
IRk (FBAT Phyllostachys edulis ) FHFFERE, 2020 4F 4—8 H, BIEXEEREHL (137 ANASSAKIE & Wl /NE )
WV, TR F AR R A R I R e, RN LR & 2558000, 5 FRARpRERE R &
(R) Al Shannon-Wiener ZH£MEF8%0 (H') . Pielou ¥5)ERE (V) HIREFEER (P<0.05) , YHEEERI
RIREEAR > BHRETR SR > AZARMK > FAARMK > A7hk s LLE SRIKE A TR AR R AR EHRE TRAS AR R 2 AR . 2518)
LER) . REEICRE PAem, HOT-XRRAE B4 514 384.94 t-hm® Al 359.99 t-hm?; AZAKKEIRER L5 14 MR 22 RE LRI AT
BURMHRGERICAE iom, HoPRmRiEE S 363.20 t-hm?; AAAMREOEEE LM Rh S REMERIO SR . BRICAE IR
55, HOPBRiE R 343.26 thm™; OB FHERMATHREGHIERTIR . YRS ERAR . BRICAE s, HoF
Yot by 235.17 t-hm™ Wy Fh = 55 B Shannon-Wiener 2 FEMT R4 SHE v ipefit g AR 3 IEA R R R( P<0.01),
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Biodiversity and Carbon Sequestration of Typical Forest Types in Qingyuan County
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Abstract: Background investigations were conducted on 137 permanent sub compartments in typical forest communities like pine forest,
Cunninghamia lanceolata forest, broad-leaf forest, mixed forest of coniferous and broad-leaf, Phyllostachys edulis stand in Qingyuan county,
southwest Zhejiang province. Soil was sampled out of subcompartments, and thickness of soil, of humus and litter was recorded. The results showed
that the species richness, Shannon-Wiener diversity index and Pielou evenness index of the five forest communities were significantly different
(P<0.05). Species richness was ordered by broad-leaf forest> mixed forest of coniferous and broad-leaf > mixed forest> C. Janceolata forest> pine
forest> bamboo stand. Broad-leaf forest and coniferous and broad-leaf mixed forest had the average carbon storage of 384.94 and 359.99 t/ha. The
community structure and species diversity of C. lanceolata forest were relatively lower, but the average carbon storage was 363.20 t/ha. The
community structure of pine forest was relatively lower in species diversity with mean carbon storage of 343.26 t/ha. Bamboo forest with high human
disturbance had the simplest structure, the lowest species diversity with mean carbon storage of 235.17 t/ha.
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UEAESR, BRI P4 RO AR BHET, AR ST IRt A A B . R E I R SR
SETHEAAREREER . e thek BRI s . Y. BUEY R SRR SR SR
aik, DRSS &R EZ SR, BRIk B AL AR R, (R A TS RGEA IR TR
SRR, IEH 2001 SFLMARMIRAEE, #HAE BN, LERAG ARRATIAGEH; 2004 4, BAPA%E
b A T S P B A SR AMERE B . L, SRR A G ARERE A IR ST b 1 2, H 24
HEXP AR BRI . AEIRSDIRES T HIRRTE , M A SRR P A RE 80 520
TR

WA POTE A SRR B WU B MR AR RS, ASSCLACRIRIOR 5, BT oG R S R AR AR e i
RESTHIESL, WX AFEMEREI N B BRI AR 2 G AR E S AR SR, D BrRIELES 5 Fhik
MREER (PAARBR AZARBR, REEAR . BHRETRASARFIPTAR ) BORh AR, SR T Fh 2 SERICRE TR R R
AR PRI IR AR ORI RIBRIC RE JI R AR (IR, oM AR BE 5 AP SR A T SR Bl S H

1 B KB

RO TARTE, AL TWuE, A TA RS R —, FRWERRLE 80%LL I, P E A
118°49' ~ 119°49' E,27°25' ~ 27°51' N IZKJBMERil ZE R, AP 2l h 17.4 °CAFFEK R 1760 mm,
TEFEHIH 245 do HISRLLEERR X R E, femEEih 1 857 m, HefREH M 240 m. SN LLBER, IWTTES,
SEMRANRARE S, EEIERAIA IR IR, IR0 BB TR AE At . ARERTE 2
A 53 DX o g vl i 2 Rl AR AL AT —— T 8L L EitE Castanopsis eyrei. RAef Schima superba FRIX.,
Hiuiy PEAE B A I Pty 2R a AR . MRS, TRARRR EZLLE WIS A2 Abies beshanzuensis . 127K
Cunninghamia lanceolata. FA¥k Quercus fabri. 5)BH% Pinus massoniana. ¥ Lithocarpus glaber, Afuf, BAT
Phyllostachys edulis . &, 35Hh# C. sclerophylla. FW Qu. glauca. MKk Qu. serrata F9HFh, HpEIlfHd 2
FErE T RoT H IIH B AR ORI X VU R . HEHR 1 700 m B /KT X) Fagus lucida kY, SRR AR FGHTHEE—5RAF
BATIBHKIE Abies HEYIC); BEARWFRLLIERL Smilax china K% Rhododendron simsii JEA Loropetalum chinensis .
YR Eurya japonica. 4T Indocalamus tessellatus . SEWNEHEL - Lespedeza formosa. 7N H3 Serissa japonica. 7K
¢ Geum chiloense. 254%55 Spiraea salicifolia ARHEFRN; WAZRKEYLITE Dicranopteris pedata. IRFTH
Lophatherum gracile . W¢%E Duchesnea indica. YEXE Arthraxon hispidus . EA B Potentilla discolor 2%

2 BRI IE

21 WIERERAEIA T, W !
AR AR POCR AR 2020 F 4—8 1 ;_:"' B 100 oo
H, HIRARBER E BT IERAE R . AR S g JEE 5%\ %
TR . IR RR AR I B A A A 25 PR 2 \ oy Sl
/NFE 137 s AEEANE IR BB M ) T o S D
FEHD, FEHLAINGE— 20 mx 20 m CKFJi1a 20 m, T P ST R Y R
HATORIZVEIIEE ) O, ATHIER 137 4, Jebi BT e R T
K 27 A AZAH 38 A 43 A pHiaRssiE 16 LT Tl e Y L,
A BATHR 134 e Ml
TSI NI A IR , 7 AN 2 R B Al B AL RAE S

*ﬂﬁéﬂﬂﬁj‘% éﬁ#ﬁi& 3/M2mx2m *ij:?( )ﬂ??@**ﬂﬁﬂi Fig. 1 sample location and soil sampling sites distribution
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TR, TEEMEHMEZYE 1 A IR, RIS | RS2 SR B R, JFELIR AL B
PHIZAHL 500 g Ze A0 138, VORISR SR T8 RRE . FEB AL E A TSRS CRAE AT DL 1, S AR 265
FANFENLE 1.

R1 BHRMEEEARARERFHE
Tab. 1 The characteristics of different forest types

BOH  RRWL dEm EWRIEom B RN TWiPem  THREm RO

1037.5 52.4 0.75 35.1 10.8 7.1 40.75
FAAHK 27
(506~1 480) (10~137) (0.4~0.9) (3~73) (5.0~32.9) (2.5~14.2) (6.87~135.51)
1020.5 51.4 0.73 31.2 11.0 7.4 37.81
FZARK 38
(310~1 654) (20~104) (0.2~0.9) (5~64) (5.0~43.6) (3.0~20.0) (15.81~90.05)
X 909.5 493 0.74 223 8.8 7.1 55.57
(LN 43
(300~1 385) (20~85) (0.5~0.95) (0~86) (5.0~58.6) (3.0~17.0) (30.00~153.83)
- 988.1 454 0.78 23.8 10.1 7.6 50.36
BRI 16
(490~1 417) (16~80) (0.6~0.9) 0~77) (5.0~53.0) (2.0~22.0) (18.67~91.26)
- 774.4 61.3 0.67 53 9.8 10.2 31.55
(400~1 212) (10~91) (0.5~0.9) (0~35) (4.0~14.6) (4.0~14.6) (13.68~66.28)

2.2 MBS HEMTE
YIFhZAEPEN T8 % , AASCRA o ZARPERFSCISEGI TINE, P E E(R) . Shannon-Wiener
ZHEVESREI(H ) BARESIETRE(I ) 3 AMERR, MWEEERZHENE . 5B REE B 3 A7 i A i 8 s
HEE IR AR . BREAFZROEEE . SRS EHEAXA:
R=S

N
H’ = —zPilnPi
i=1

J=H'/InS

X, SoUMIRREEG PR | BSOS A MBI

IR FEIZERRAAEEE 2 SIS, FEHHER RSB EEE S IR SRR, REERTRARR. F
K2, FAZIATREAHNIE, TR 2R SR TR, A AR 2 A A 5 A 2
R L AR A, HAHE AR N

W; = (C;/C +H;/H)/2

K, w0955 | 2B RIS EOIASE €O § IZMEEIE  C ONBREMEERE; HoONSE | J2H0 2 XS
H A& 2R 2 PEEZ M, FoRZEMNE (M) JEEELSENAHE, A2 12 158, FARZHRER
2B 100%1 &1,

B MR = Z W, x 1R LR
i=1

2.3 HYEMKREENE
%2 BEIERE (B) WABREY

Tab. 2 Carbon factor of main tree species (group)

Rk (4) SR FiRh (4) EEY Wil (4) SRR
EYENIN 0.459 6 FRJE 0.500 4 EHRETRAT AR AR 0.497 8
[N 0.520 1 R 0.481 4 (ES 0.504 2
Az 0.5235 (7N 0.484 8 TR 0.500 0
i 0.491 6 7L 0.495 6 HAR 0.399 8
AR 0.503 0 BRIEZE 0.495 6 AhEY) 0.496 7

1E: MR Cryptomeria fortunei . 8 Cinnamomum camphora , §§7K Phoebe zhennan . ¥32% Quercus sp. . #EK Sassafias tzumu . ¥ Populus sp. o
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A= R T AS B A A 2 MOR I R 2R P A A A2 AR SRR SR AR T v B R vl A i
Egfg ST ORN Y, AR EIRREOLE 2.

H—ARRHEEE RS (D) BRAE B =0t — AR 2T (RIRD ) AR & x AR 2R (RERD ) Sk
REL

BRI YR = IR (em) x HIERE (gem™) x HEAPUIRSE (gkg)
24 TEHELIE

FERCREER , il SR =s, =R T, BREBROGAR ARG 2 mm #WT, BAREN, HEAPIRS =
FE A -SRI
25 BUESHR

HAi>% H Microsoft Office Excel 2010 #H-ATIC 08T, SR SPSS 26.0 8 i4-#t7  H T E 0TI L &
FAL, FREEATAHSR AT RIS 5347

3 ERGOM

3.1 FEFMEEEMMEZHMTL

2 3 L0, REREZ AP R B . Shannon-Wiener ZAETER ARSI 51 B S B %5 P< 0.05 ),
5 PRI P Fh 5 BRI R AR > BHETRASHR > A2 > #ARMK > 474K ;  Shannon-Wiener 4%
BECFIRER I 51 R0 A (b a4 S Rh & BER AR LA ASEAR — 50, F R BIMEUCH TR AR . SRR
L/ N/ NN 2 NN/ N w3 A £ 8 7 2 7 b 1 B - < B Pl T L 0 v 1 T b e WANE 211
W E I EIE R KA, RRMHE, Wz ChTHD, R | £REER, EWEre
KEAR MAMHIZAMRUNTME 2, TR, 2%, REAWESR, EMErethkz; 177
MAEIFEANT A, VR SRR E TN EERIEY —, RIS R AR, A THRBIRa R R,
NI EPR AR IR D, ToR 2R —, B SRR

R3 TERNEEOMEZSEMSIEN
Tab. 3 Richness and a-diversity of different types of forest

AR LR FEAREA R H' J
FAAKK 27 14.2+4.8a 1.02+0.37a 0.63+0.19a
AR 38 15.2+4.6a 0.97+0.39a 0.61+0.18a
(31N 43 23.7+9.0b 1.78+0.55b 0.73£0.15b
AN R ZAT N 16 19.8+6.3¢ 1.48+0.38¢ 0.68+0.12b
ik 13 11.4+4.1a 0.41+0.39d 0.32+0.19¢

TE: R H HJHIRSPE « b2 F—F P NS FEERRRREREH (P<0.05) .

3.2 HRNEEYTSHEMTEERE

FRAAE R ) 2 () S A B T i1 A=K AR R A K AR R 2L e i) 2K, —RmT Lo AT A2
TARBAEARZ, WE 4 RuTLER, F—fERE %2000 # 3 A Shannon-Wiener ZAEMETEEEEIIA
6], Bk, ke FARZHY RS A Shannon-Wiener ZHEMISEM B S TRAZ, HFE A FAREST
KRIZSHARZ, FRPEHRTARZORAN TERSEERN 2 MR, OMeR, HFX . KRG, @S, AR
FEIH AR el TR AR SR T SR B PRIIE . RHAR . EHETR IS IR 20093 E FEA Shannon-Wiener
HEREINRTIORZE, HARMEFATIARZ>TARZ>EAE, FEA TR, SRS AR IZE S
HIKE] 2 557 #k-hm> 1 2 026 #k-hm>, MOEHRIAEE ST, AT EZRMTHAFT, HARFPEEEN, TARZY R
F 8 EBIARBR. FRERISEIRECCR N FHAR . PR T AR ZHOBEE X &) BRSO s TR 209 et
T ARIZ IR 2 B0 & TR A2 00 s BHE IR AR T A Z I REE 1 2 BERE SO BAR TR 20 . X
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FERARNEHHAR . ATARE AR & L RRIRIRES HAMREEERAR, MEHRIRA . WA 5
L EEEARE, TREBEWRMENMRN, 2l 7 TARZERMISHEE . AR AR
Shannon-Wiener ZAFPENGEZE RN, SRBUMREMAR > BHIETRASHR > FEAM > AR > A4k, BEE I )AL
FIWENLL, XGRS BRSBTS R, A TR .

R4 TRRNEESEEYMEZTEMS MG
Tab. 4 Richness and a-diversity of different types of forest

ARAREER A PAARAR FEARAR Ji# bR BHiEl R 3T Tk
BRI 0.77 0.72 0.77 0.80 0.67
TERZ 5.40+3.20Aa 5.30+3.70Aa 14.30+6.9Ba 10.90+3.40Ca 3.20+3.20Aa
R TAREZ 6.70+3.30Aa 7.20+2.70Ab 7.20+4.00Ab 6.30+3.60Ab 3.60+3.60Ba
FIAR)Z 0.57+0.38Aa 0.57+0.25Ab 0.73+0.22Bb 0.71+0.14Ba 0.29+0.23Ca
FRE 0.93£0.54Aa 0.86+0.56Aa 1.93+0.73Ba 1.66+0.45Ba 0.37+0.48Ca
H' TAREZ 1.46:0.46Ab 1.58+0.43Ab 1.49+0.68Ab 1.31£0.74Aa 0.85+0.73Ba
FARZ 0.63£0.53Ac 0.57£0.42Ac 0.41£0.47Bc 0.53£0.53Ab 0.82+0.67Ca
PRS2 0.57+0.38Aa 0.57+0.25Ab 0.73+0.22Bb 0.71+0.14Ba 0.29+0.23Ca
J TAREZ 0.81+0.11Aa 0.81+0.17Aa 0.75+0.27Ab 0.59+0.44Bb 0.76+0.26Aa
FIAR)Z 0.58+0.39Aa 0.53+0.34Ab 0.37+0.38Bc¢ 0.44+0.39Ab 0.51+£0.35Aa

TE: BT = b, A K FRAR, Fm— 20 AR R AR AR R 5 5 (P<0.05); NS FREANR, Fmil—
KRS AR £ 52 B3 (P<0.05) .
3.3 T EFRMESEBCLAE TN
B S BT, SRR S m BT SRR i 8 AR B /NI A B TR S AR (384.94 t-hm™) > A2 AR
(363.20 thm™) > FEHAK (359.99 thm™) >AAAMK (34326 thm™) >A7HK (235.17 thm™) , REIFEERIL
RE B AL SR B A S EOM AR ]  1E 5 FIERE OB =AM B, FRARZ N 9.58% ~ 13.48%,
TARZE 0.61% ~4.85%, BAJZE 1.01% ~2.02%, FRpkHE5 78.29% ~ 84.82%., ARAK I IBIERMAER RS M
BB SRR, ERRMRAE SRS RIERA b A EEMAAER . S, 5 FRE TR ARZ00 PR
JEH 41.68 thm™, =T HEBRTARE PSR (37.28 thm?) U7,
#5 BAERRIERGEE SIS

Tab. 5 Distribution characteristics of unit area forest carbon storage unit area

e

PRl 1
o ARG Tz A A

ﬁﬁﬁ?ﬁ%ﬁﬂ / (?}liflfli =, - K\ =, K\ =, = S =) S
e GMEE WGER G BOER GG B AR
/ (thm®) &%  /(thm?) fiti /% / (thm™) &%  / (thm?) i ER/%
FAARKK 343.26 44.19 12.87 14.99 4.37 4.78 1.39 279.30 81.37
(7N 363.20 34.79 9.58 17.02 4.69 5.72 1.57 305.67 84.16
fiE ik 359.99 48.53 13.48 17.45 4.85 3.62 1.01 290.39 80.67
Bl A 384.94 43.07 11.19 16.66 433 7.79 2.02 317.42 82.46
1k 235.17 31.50 13.39 1.43 0.61 2.78 1.18 199.46 84.82

3.4 YIMESHEMSBCCRENXR

AWTTEE PRI . Shannon-Wiener ZAFIEREEUL I S BEREEON TR E BB TI(E-J7 2 2 A 704, 25
BB DAY R EE A Shannon-Wiener ZHEMERSE SRR B 2R BFIEHR KR (P<0.01) ,
HIFARE RSN R R ([ 2) , HESFRE R A D AR EN 0 4L, (EARE S e S
PRAEREIRRARE (P>0.05) 5 AL I35 = 5 YRR BRI Shannon-Wiener ZAEMHES . HREINS)E
FEEMR R RZNEE (P>0.05) , FEIEARM L IRRRAE S A8 b 3 2O TN A HIE B ARAE 3% P i
PRGOS, BRAR LSRR B A G AN A5, B2 3E 2 W R g, HAad g e (4
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PIHERIL BRI . e AR ) RNt A e

300 y=0.689 6 x 15594
(R?=0.495 8, P<0.01) o YIE-0S¥ > 0019 TxH0461 2

(R*=0417 9, P<0.01)
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Fig.2 Correlation between Vegetation carbon deposits and species richness, Shannon-Wiener index of non-commercial forest

4 ZHR 5tk

(1) ARFEIZRREEE N R 2 B S 23 ) AL 5 B2 S — P B B A AR AR 2 &
IR, ASERSE Y 5 FhRRAREETE IR B BE A Shannon-Wiener ZAEIETSEL . BRI SIS BN R B EE R
(P<0.05) , Horfhd g BERICNEEHAR > BHETRISH > A2AMK > AR > 774K, A% Shannon-Wiener
SAEPERSERY 5 R AR R A B —3, th REVMRICA AR | BHETR ISR . AAARHR . AZARHR . 714K

(2) SZIEAE AR, FRbR IR B 5 ARMAE S RGUAIRAE R0 80% /21T, TERMAES RGN
HAFEZEAMAAER . 5 MHRmRSAESREE SRR REVMRIKCH HIRZ . FTRZE. TRE, B4R2, X
S KSR A RAR . BRI E R S R G BRI R R 20, PRRERAR
) B ARAE P 78k H AR T AR P R R E B AR K R SRR T AR BRI A0 A

(3) FRARERE BV 5 B | Shannon-Wiener ZAEMEIEEL SHEBBR K B3 EAR B E IEAHZE R R (P<0.01),
{HFEAR T BRI R, HAIFRIA R R 4 B8 —isih 2 (HERE Y51 Ta SO ol i 21
FKAREFE (P>0.05) o i HERT2HMRREEZ BE 2, EEET 2L 2 a5
A, TF1E 3 FhETYL, (HUMMIEEIE: 1 MR TURM” Bk, RVESRGEHRHAREIA RS R
HRIETER, ALFRITRN, IS ROR SRR A VE PR RE 1R, IRl S e S5 A2 A
BHEER; 2 ST S 2 IR R AL R, BIFEAEFE I3 et AR AE R >
53 ML O FE I R BRI Hh 25 R, B ZAREAEAR K TR 7= S8 inni 3, #eHr= Ik
HEE KIS L AR i K, (R AR B R 05 3 I A 7= B BT TR o AR SCE5 18 555 2 PIRIEE 3 P s AH2 AL

(4) FRARkTIERGEE SR FEEEM Shannon-Wiener ZAEIETEEL . BEA LIS ETSEAVA AR R A T,
(P>0.05) o AEBRDHBR Sy . BREGHW LAY RN AR, SEFRWNASENER, JriEgmE 5k
YRR, RSB IEA YRR LR 225, XA RIER T YR R R 2 A EE R
[ FRARAE I RS AS A I O R 2 DA AR RVE 25 5%, a8 5 ARk L HERICAE 71 s/ MFFoT RO
ENPIFEE . SR SRR B B R BN FE, RN EEE . S S RiE A
FRARNPE, B KEEMIRFMFER G, HERIEFNHRERR,

MR HE T LAE H, ARG E IS SR RSB bW R B AR AT AR BLR B S B R i R ]
RERIERMERICAIRE ST ; IaRdE, (ek AR, Wi bR S IRAMEES , SO ST AR ir e, S
R ARG . AR AME . N TAEBE RS, MG ARy, IR R R E R AR, S
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