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#ZE. #2K Cunninghamia lanceolata N THER S I JITFHE, BAR ZRMSGE A2 RETIRISHMT R Bk 4
FENRRICRE T BA B L AR ZRBRN 535 I NJEBHE Betula luminifera, Kfaf Schima superba Fl1/E
#h Magnolia officinalis, HEAZIETRASAR, 23087 T &R TEARIZ AR TAERLZ | o3 200 IR AL AL
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Effect of Transforming Pure Cunninghamia lanceolate Plantation to mixed Forest with
Broad-leaf Tree Species on Organic Carbon Density

WANG Baojian, QIU Yongbin, ZHANG Nengjun, ZHENG Wenhua, WANG Xiuling

( Kaihua Forest Farm of Zhejiang, Kaihua 324300, China )

Abstract:In Febuary 2007, transformation was carried out on cutting area of pure the first generation of Cunninghamia lanceolata plantation in
Kaihua, Zhejiang Province. Afforestations were implemented on different sample plots namely of pure C. lanceolata suckers (CK), 2-year container
seedlings of Betula luminifera, Schima superba and Houpoea officinalis with C. lanceolata suckers. In November 2022, investigation was made on
different sample plots, with DBH, height and stand density. Biomass of sample trees in each plots, understorey vegetation was determined and soil
organic carbon and soil bulk density was detected. The results showed that the organic carbon density of arbor layer in C. lanceolata suckers + S.
superba and C. lanceolata suckers + H. officinalis was close to that in the control, but that in C. lanceolata suckers + B. luminifera was 25.8% lower
than that in the control. There was no difference of organic carbon density of understory vegetation between the three mixed plantations and the
control, but the organic carbon density of litter was lower than that of the control. The soil organic carbon density in the 0-50 cm soil layer of the
three mixed plantations was 5.9%, 8.6% and 21.7% higher than that of the control. Compared with the control, the total organic carbon density of
mixed C. lanceolata suckers + S. superba and C. lanceolata suckers + M. officinalis plantations increased by 5.7% and 15.3%, while that of C.

lanceolata suckers + B. luminifera plantation decreased by 6.1%.
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}27K Cunninghamia lanceolata 23 Rl bhiiy i DX 5 1 A e A AT BRI RR . ARBESE 9 1K (2014—2019 4F)
S E ARV B AR, B 2019 4F, REZARN THEARERFZE RS54 9.9 x 10° hm* fl 7.6 x 10° m’,
435G A TIR AR S AR AL S B R 17.33%F0 22.30%" . BT, KIEBSZARN THA R L4285 148
MR, RFaik g 8T, (HEARERERSSMEF T TSR 52T
FH, IRAREAAR B A R AOAR A . HIEAR Ty . BRI O R tED) . ZEF A BRIR SRRl AR A 5t
AR TR, IRASHRAORTES . Mafe Ay & o It AR 5.5% . 6.8% M 25.5%% . XHAZIEIR ARG 5T 3%
HH, AZRETR AR TR it e AL ARGk,

AR, B WK” HARRSRE, IRICHTEE BEIC r m B R R EL BT, BEE
IR FEERE N, ARoHb AR SRR A SR G, X Fhsna Rt 1) ) 2E KRR 0 A K i g 0R, 8 4F
HETR AR R b a1 450 Y, BT 6 098 ANARAK . FEERFIHIRE S B0 BB AT dL 8y, 1 IgEmRtik
EREEY R AR R T A SRR gt AR AR TR, MR E S R A R AN,
ZE SR S P A AR R S R o = IR i R S RN S AR 36, 2 BIRRIERE . 2S00, AR
OYGER BT ARSI F A5 . AN, AR o AR AR A A5 R G - MR ) MR T RE R TR 2D
P, S A TR A RO BE S A I 3R i ARk it 2

RE T RILTER, AR RHEISARATF IS TR, (HEEWTE M /=77, i b A&
R AS A, X L IRERR A B AR AR . BeAN, AR AZ R TR AR AR 53 B i B 5 OB 52 225 SR A
FRAHREN, R, JFRE A2 IR MM L . R RR Gk S A 006 s 1 A s BRI AZ AR IR S A
B S A, AT AR AR AR B A AR A R, SEPEAMEAS ] AR A S B AZ R TR SR A I TR 42
SRR TEAR)Z . IR HERZ . %2R 1 IRZ20R0E BOVEHE, it X B 5 T AR AR
MRS

1 AR5 E

1.1 #EXER

AW RAEWHTATLEAY (118°25'E, 29°09' N ) 5L, BT X XA 262 m, SR H 164 T,
SERREKE M 1 814 mm, TEEPTE 69 H, EHIECH 1 334.1 h, BFEWIH 252 d, Bl XS %,
HHERAO LI, pHAE M 4.5~5.2,
1.2 Rt

2007 4 2 H, %48 3 FiaE AR 6 R e Betula luminifera , Afaf Schima superba F1/S 4k Houpoea officinalis )
TE—RAZAR B il it b BF Ak, R R FREALX i, 4046 4 FRBR . A2REHAELIAR . A2 ST, 42
RH S5 HEAMIRE A S5+ G R HE, BRI — AR, AR 30 mx 25 m, 3 KEHE, 3t 12 Hkeb. Frg
FERBES AP, HAZ TR, RIS RST AR A3, FEAZ R A A A MR A R R E B R 1250
PR-hm?, AZARBHSRHO PR BB 1 250 ¥k-hm™ 2247, AR LUAREE BELRRFTE 2 500 #k-hm™. RIEH 3 i
R SR 2 AR SRS SR AR, PR ETE 0.6 ~ 0.8 m, “FXJHARLE 0.5 ~ 0.8 cm. i 3 AFE4EIEE 21K, L
FERRAANE bR 2 RIS 55
1.3 #ihifsE

2022 4F 11 H, SErEHHNARARI TEARKR, PR N AR . R Rbk s 28 . ARTEA 0,
FAFERLIEEL 6 BREEAR (HRIE-FIIMRRES, 3 MRAZAK . 3 RRIEMART ) | &dRlioR, Heiam . B, . £
S AFREUEE TR, SRG AERP Y B BUD BREART [ 5200, 7E 60 C FHETEIEE, MRIEEEE SRR HE,
HE AR,



70 W LAk ol B3 444

TEREHREIAY 4 A AR B ME 1 mx 1 m BT, SRR/ INEE T P ROEAR R AR Y, [l
W/ INEET NPT OB DR 75 . AR A RE B LI 42 AL Bk Parathelypteris glanduligera “h3, &) 95%LL L.
AR AR JE 5 AR B I BT ol SEIG 25 AE 60 C FMETFRIEE . Ea M0, FEPUZA 880w, 4
HIREE 0~ 10 cm. 10 ~30 cm fl 30 ~ 50 em /2P LS, AT HHEAVBE E00T; RIBAES )2 138
FARTIREE, HT IR ENE .

HETF SRR &2 B REAR LLSAR T AR AR e ok i 1 mm 0, 3RS B ARG 3d 0.15 mm 3
TEARBEE . MRRIGE . JEYE A H3RR 5 B o SR AR IR B Atk - Mgk e ),

1.4 BHABSH
TEARZ (AL . 250 BB | AR E RS2 A0 A YR E (LR RIFRREE, TC)
(AW
TC=BxC
KX, B AFARZE. W ESEEYZ AT AR (thm™) , CATFARZE . W TFRZEEEYZ
HEIIRS & (%)
f—+ 2 HIERERE (SOC) fHEAR N
SOC=CxHxBx10
Kb, HALZEE (em) , B HEAE (gem®) , CHIBREE (gkeg') ., BMELHZEVIRSE R
3ANLIZE SR,

i Excel 2016 1 SPSS 19.0 /3 HrFIALFEHE . W B 7 220 T WA IR TR R 2 . AR HEBEZ

JHIE Y M REE N E R, TS R 2 BRI (a=0.05).

2 GRG0

2.1 MOEKYFIE

MFE 1 HTUER, JEAMFERE R, ARERFAMRRZ, AR PR, 3 FZiE iRk
HAZR I 3 AR 34 B2 S TAS AR AR P A R BB (P<0.05) o JERZHER)-F- 3R 2K T Eo MR b
(P<0.05) , 3 FZREIRAHR A2 AR B IR 34 2 TAS AR AR P AZ R B PR (P<0.05)

R1 TEHSELKR
Tab. 1 Growth traits of different sample plots

oy P Fif SEH iR /em M E/m RAFEREE/ (Bk-hm?)

YN 10.2+0.8b 11.5+1.0a 12314134

2K + e

A HeERHE 8.5+1.2¢ 9.1+0.9b 963+165
AR 10.3+1.1b 12.1£1.5 1196151

ok + At ‘
AR Auf 11.840.7a 10.9+1.2ab 1159+128
AR 10.6+0.9b 11.740.8 1203139

AN ¢
JE N 12.5+1.3a 11.3+1.5a 1 1724106

(7N [N 9.3+0.9¢ 10.5<1.1b 2386182

i B EAESR RN AR NS FRFRREEARMFZ 12782 (P<0.05)
22 FTAREWREE

WA IF TR B IR B /BT 45 880 (% 2) |, EARREFSARHEFNESHA T . 44 B AR AL
TR P R TAZARH B MEFRAZ AR ZIAR , U TR B 53 A LU AZ AR ARG N T 36.2%F1 41.4%; AR FIRHR Y
DREFEXIUAZ AR AR, ARG . I ARARGTHAZARHEANR AR 73 A LEAZ R AR T 40.6% . 29.3%
1 29.7%, 3 PHEAARRIHFRIAR BB BEHER . A2 AR+ ARETARZARHEFNES T AR 2 Bk 52 R Ak 2
BIEA BEER, (HAKR + B S TR Z SR BB T A2 ARAAR (P<0.05) o HHXFTFAARAM, 24K+
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ABFRAZARAEFNE AR TEA)Z BB SIE I T 2.7%H1 6.6%, MAZA + S HEMB T 25.8%. MeAah, A
XEFAARGIAR, AZERSSHIEIN T TR ZARBAERRAL ) | (HIA T AR
®2 TEKSFARSHERER

Tab. 2 Organic carbon density of different arbor organs in different sample plots

BWEH AR+ REHY (thm?) A + AKfai/ (thm™) A + B4 (thm?) A/ (thm?)
[ins 15.31£2.15b 22.82+2.67a 23.69+2.95a 16.76+1.98b
W Rz 0.91+0.13b 1.91£0.33a 2.17+0.152 0.53+0.09¢
iiE53 2.62+0.35b 4.15+0.24a 4.68+0.46a 3.40+0.38ab
i 1.73£0.23b 2.03+0.29b 2.20+0.19ab 2.75+0.31a
R 12.72+1.37b 15.14+1.85b 15.06+1.29b 21.42+2.34a
St 33.29+3.05b 46.05+3.92a 47.80+2.94a 44.86+4.08a

i RPE—ATER SRR NG FEFOR S A B RS AR A M 2 B 225 B3 (P<0.05)

2.3 MT*E%&fu}H?é%Fﬁﬁ%ﬁ

B3 IR AR SR B TS B I BEE R, HEARHER MR ARHEFMNRAE M
|2 méﬁﬂwﬁmﬁﬁﬁf FESAIEINT 27.5%F0 19.7%, WiAZA+ARG T AZARAARBD T 11.8% (B 1A) o 3 FfZ
VRS ARIAVE IR PR T ARG, RHBAZARHEAMNE SR G2 AR AR 2 18] 22 57 8,35 ( P<0.05 ) (& 1B ),
TR + JERHE . AZARAARGTFIAZ AR A A NE SR IE 5 it 2 B2 43 A LU AZ AR AR D T 28.6% . 13.5% 711 32.5%.
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Fig. 1 Organic carbon density of understory vegetation and litter in different sample plots

24 TEREWREE
MFE 3 aTLIEH, 0 ~ 10 cm Al 10 ~ 30 em HJ2{UZAKRHEFNREASHR - HEA DR B 128 w8 TAZ R4k
(P<0.05) , 30~ 50 cm +J2 3 FMZIAIRA AR SAZAR AR Z b) LA HIIRE EHRA B2 25, 0~50 cm )2
FZR I RHE AR T AU B2 TAZ ARG , U ARHEANRE AR I DU B 542 R Ak 2 18] 22 5 i
F (P<0.05) . F2K + NREHE . FZARAARGTHAZARHEANEZZAK 0 ~ 50 em SR HLIREE FE 53| L AZ AR bk i
T 5.9%. 8.6%F121.7%:
%3 FEKSTRENBREE

Tab. 3 Soil organic carbon density in different sample plots

HHERE /em AR (t-hm?) FAR+ARAG (thm™) FARHEAN (thm?) A/ (thm?)
0~10 25.37+2.83b 27.53+1.87ab 30.66+2.69a 25.23+2.18b
10 ~ 30 29.50+1.74ab 28.20+1.57ab 32.63+1.63a 25.76+1.54b
30~ 50 18.82+1.08a 19.81+0.94a 21.36+0.76a 18.57+0.91a
Bt 73.68+2.79ab 75.52+3.55ab 84.64+3.98a 69.55+2.86b

VE: Feri TR RN R R A R TR EAE IR A 2 ) 5 B3 (P<0.05)
2.5 MoTEREEERFE
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ANEIOR > SR B S L2 ORI UL 4 RO BB E FEZH BURAIE B AR 2R AL, 390k - BB P L ) e o
HICHTARZHEEE, AR TR SR AR SR SR RN A (AARHERR ) > (AR
fif ) SAZARAIRS (FEARHEEHE ) o AR TAZARLEIR, AARAARGTHAZARAEFNE RS BRE Er AIEIN T 5.7%
F115.3%, MAZAK + JER TR ISR EBRE B WD T 6.1%.

*4 TRKSHBEAR

Tab. 4 Component of organic carbon density in different sample plots

WHoy AR R HE REAR+ARAaf AZAR+IEFD 2R

AN BRE R/ (thm?) 33.29 46.05 47.80 44.86

Bt/ % 29.98 36.87 35.08 37.95

B WesspE/ (thm?) 3.05 2.11 2.86 239

Hort/% 2.75 1.69 2.10 2.02

&Y W/ (thm?) 1.01 1.23 0.96 1.42

HorH/Y% 0.91 0.98 0.70 1.20

+3% WA (thm?) 73.68 75.52 84.64 69.55

Hort/% 66.36 60.46 62.12 58.83

Bt W/ (thm?) 111.03 12491 136.26 11822
Hort/% 100 100 100 100

3 Wik

ZEWITERY, RSB E SR, Wi RAEEIRICTE I AP, USRS
ARSI RN AR BEBCRT AR ZIRE L, M HAZ ARG BRI AR Z R AR TAZ AR A
IR+ B MR A ARE TR AR SRR LA AT BE A P A AR B SRR AR AR R, SEOLBMHE S AR AL T4
B, ARSZEE . REZARABHAZARHEANES A SRR Z BT )2 SRS A B E5R, HIX 2
PRI AR R TR PR, AR R BN AR T AZ ARG . S A A2 AR AR Ak B AR Y
WA, AR AR TR A ARBT SRAETEBR, B MER R AR R AR, TS B ARGIAAR RB E
FAZERIRAEH . RO, BRI 5 ARAZ ARSI A Z IR B B A W5 . ot —2e oy
FH, MR TAZARGR, AZARAARGFHAZARAEFMRESSHIE NN T AR A BB B, (HEREI A% B 7 4R
TR + ARG GAZ ARG Z B T I B B 28 5%, PR Z0E I TR . X b2 50T
RE ARG RIAR M B R R

WG AR TR BEAEAZ R SR SAZ AR B Z (B B 2 5, (EAZRE TR SRR Y4 ik 3 i i i A1
TALARGM . TR K BB T AR TR, AR ARG AR BRSSP T BB REE RAUN, it
FEN TR B W . (HAZRR RS S YRR FE AR T RE 5 i TR 5 U v B R e i 0
BAHR, MNED T EE AR . HARR RS RALIESS, ZRFMR-S I8 YR /i Sl o T R — Rk
P, A S 2 ARG N T BRI SR T i) 2 R R e, ()b ) L300 U E S AN G i
P, BRI IEEEE Y R

FA VR BUEME EAZRRR SR - A VB B TASARLUMR, X 5B M — 2 e e —28Y . iRy, A
IRz 2R B2, JTHRAZ AR GEFANRSCEAFI T a AR, X lie 5IEFMERE
T EA & B R . AWM RMERDE B AREd TR SZ B, DR ABUL , SERRTAZARZIM,
ARG B MR AE AR A LR RO 8

FEAR AR B INAS ] B vt AR e 25 S AZ Rl RSP T A B P B LA PR AE o At —SE P e,
FPZE RN AR RE S 00 B2 3R, XA A AR A R BB 3 FE ) 0BT e, Rl IR ZSAR
(9231 t-hm™ ) B EE S FALARLMBRE E (56.95 thm™) PO, esb, RGN RRIE R0, il 14 Fhult
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FIRZ IR ASARBR S5 R BE LUAZ AR SR BERA I 15% ~ 18%, TR /K2R BELLAZ AR AR R I 21% ~
109%, T IRZEREBELAZARSARTRE FEHN 8% ~ 14%. SRMIAWITURIL, AZRaIRASHRAR S SR BE G N 3=
ZORH T HIEBE R R, TeARZHIE S ARG IR BRI . X Fh 225 — 7 T 5 iR AR s Ak
RWAR, S—J7m, TREZ BB PRI . Sk b, PERRE E A A BAZ R RS R T
RG> B it BRI i )

4 EHp

TEAZAR —ARBTAEAR N 5 N RSO AR AR, SO T ARG B P SO A . AR 5 )SEANRAS
XHRIRI R RS R R i, 2 TSR RN 5% , I R A AL P A S RE ) P Il 32 7t
S JE B AR BRI A, R, A T SEERH P AR A S R SR R, AL B AR IR AT
PRE T 22 E T Jre K 2 )
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