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Abstract: Moso bamboo forest, an important forest resource in China, plays an irreplaceable and important role in forest
carbon sequestration and in adaptation of the forestry to climate change. Because of the special characteristics of Moso
bamboo forests in continuous cutting and self-renewal , the quantity and quality of new bamboo’s development become a
decisive factor in evaluating functional changes of Moso bamboo forest carbon sequestration in the process of bamboo forest
management. This research examined the effect of old bamboo forest and relevant management measures on growth of new
bamboo forest based on the 2010 and 2013 Moso bamboo forests. A two-factor randomized block design was employed,
which fertilization amount and cutting/leaving ways were selected based on the removal of topographical impacts. Results
showed that the correlation coefficients of average diameter at breast height (DBH) , number of culms and carbon storage
between new bamboo forest and old bamboo forest of 3 and 5 years have higher values than those between new bamboo forest
and old bamboo forest of 2 and 4 years either in the year of 2010 or 2013. The carbon storage between new bamboo forests
and old bamboo forests of 3 and 5 years has linear relationships (e.g, y=0.675x-2.2491, R =0.8561) ; in contrast,
there is no correlations between new bamboo and old bamboo of 2 and 4 years (e.g., y=-0.1109x+6.7287, R =0.
0061). After different management measures were implemented, the relationships between new and old bamboo forests
changed considerably, that is, the correlation of average DBH between new and old bamboo forests decreased dramatically ;
no correlation in number of culms and carbon storage between new and old bamboo forests existed. The linear regression
model of carbon storage between new bamboo and old bamboo forests of 3 and 5 years was y=0.1036x+3.7539, R =0.
0981, and between new and old bamboo forest of 2 and 4 years was y=-0.0408x+5.9069, R =0.0151. These results
implied that the implementation of different management measures had a great effect on average DBH, number of culms and
aboveground carbon storage of new bamboo forest. These attributes increased with treatments A B, (high fertilization with
moderate-intensity cutting and leaving) , A,B,(intermediate fertilization with moderate-intensity cutting and leaving) and
A,B,(no fertilization with moderate-intensity cutting and leaving) . The order of average DBH increase rate of new bamboo
forest is A,B,(8.78%)>A,B,(2.43% ) >A,B,(2.06% ) , and the increase rates of number of culms and aboveground carbon
storage are A B,(81.0%)>A,B,(35.4%)>A,B,(15.2%) and A B,(90.8%)>A,B,(35.7%)>A,B,(49.7%). The rest of
treatments result in decrease of these attributes. These situations imply that moderate-intensity cutting and leaving method
was useful in improving the quality of new bamboo forest. In terms of carbon sequestration maximization, high fertilization
combining with moderate-intensity cutting and leaving was useful in increasing carbon storage of new bamboo forests. On the
other hand, considering cultivating large-diameter bamboo forests, intermediate fertilization combining with moderate-

intensity cutting and leaving was preferable.

Key Words; Moso bamboo; cutting and leaving; fertilization amount; carbon storage; average DBH; number of new

bamboo culms
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Table 1 Two factors and three levels orthogonal experiment combinations in bamboo forest
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Table 2 The Average DBH, number of culms and carbon storage

of new and old bamboo in different management measures in 2010
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Table 3 The Average DBH, number of culms and carbon storage of new and old bamboo in different management measures in 2013
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Fig. 3 the correlation of Average DBH, number of culms and carbon storage between new and old bamboo in 2013

K, HE 4 TTUEDR, DAL A B, A,B, M A,B, BT Mata g BT, i H s b BB 7T 249 16 42 210 2 vk
/DR, 3 R AL BR ) IEIE K A, B,(8.78% ) >A, B, (2.43% ) >A,B,(2.06% ) . Ui WBAT B2 A2 5 R AR B 37 07 =X
B, A HRARER 7505 sUnT LAMGE T ARIREE DRSO AR5 4 , A R TR e i 3ok, ek BRI R
FEA 7777 A RIS 385 32 P Tt IS 8 0% B Jeg b 8 o A7 B A2 () B0, DT 2 1 B AT AR A 118 7= B 5
2.2.2  AN[FEGERIERH T TRRE 50

AT RRBSUR S AT AR K B B FE L R T S ) ) 2 B R X PR B & 7= A R Rl s, SRl 408
TR TR EL 2010—2013 AF AR 45 R ULIEL 5, BIRIZR Ty 25 40 e 4 SRR WY W I A7 bk 458 1k 25 53 A
% (P>0.05) , PGP AR B Ak i XUR 2B 7 2290 M 4 SR WA (3% 6) , AN [l it A Ak BT S8 77 Ak i 2 A 22 57
AN T RAR EA FR A B B AT MR A b 25 S B 3 (P<0.01) , B 38 BEAEFIANEH 2 o Ua BB ATk 5l 25 1k
ERAREA SR OB VIAG . 28 R I B R AR b 4% 132 B 55 43 0] 5 ot B SR AR 285 B 1 7 R 55 3R s %
FERRFRAEAEM W2 25 5 (3R 7)), VAW rh BE R AR b 4% B B8 35 5 SO R 1 38 T AR R A 185 I, i ik B R ARG
JE BR SRR B R e 2 B R R O SRR TR AR B

AR P AT R B O 2 LA ZE R (R S) R AbFE A B, 5 A B, A, B, R A, B, B AT bR AR
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255 3 (P<0.05) ; HARAb B2 (8] 22 5 A8 B35 (P>0.05) o U2 A R 2 S R T ROk A4 T 35721k,
DR it S P R SR 8 B B S S R TS A A SR B i A it A 5 R SR AR ARG R B R, P AR T A
i R SR AR AR B B 7 AN Tt A 533 32 R A 8 % B2 B R AN R TR AR B 3 . i 5 T LU M AT AR B A
B, (A, B, Al A BB AT AR B I 2 AR A BIHT AT AR BSCHR S 0 A sl AR 19, 3 FhAL BRI 8 : A, B, (81.0% ) >
AB,(35.4%) >A,B,(15.2%) , BEMIHTAT bR Bt 5 R B 37 07 U U O, & BRAY SR R BE 97 07 30T LGRS 7
MRIRIGE P BRI 21 BRES G, A A T B AT RR B R ¥

R4 TREEREFMTFHREEUNNERAEZSTER

Table 4 Double factors ANOVA result of new bamboo Average DBH changes in different management measures

o 11 2P A Df i F Sig.

Source Sum of squares of type III Mean square

FEIEARETY Calibration model 5.220 8 0.652 1.095 0.411
R Intercept 0.343 1 0.343 0.575 0.458
JiE AR AL P Fertilizing 0.708 2 0.354 0.594 0.563
FARFAFRAL TR Cutting and leaving 3.628 2 1.814 3.043 0.073
j PR s SRR B FEALE

E‘Ei[if:i . g;ffr:' id&living 0.884 4 0.221 0.371 0.826
12 Error 10.729 18 0.596

BT Total 16.291 27

W IEHY 23T Correction of a total 15.948 26

£S5 TRARKBFLEFOMFHRETUNSERE
Table 5 LSD of the changes of new bamboo Average DBH in different cutting and leaving treatments

(1) AR FRab B () R FRAL B HH2EME FrifiR 22 Si
Cutting and leaving treatments Cutting and leaving treatments Mean difference(1-J) Standard error &
. B, -0.858 0.364 0.030
1
B, -0.201 0.364 0.588
B B, 0.858 0.364 0.030
2
B, 0.657 0.364 0.088
B B, 0.201 0.364 0.588
3
B, -0.657 0.364 0.088
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Fig. 5 The changes of new bamboo number in every treatment
from 2010 to 2013

B4 ZA4LIE 20102013 EFHTFEHRENTHE
Fig. 4 The changes of new bamboo Average DBH in every
treatment from 2010 to 2013
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K6 TREEREHFMIHEETUNRNERTZSNER

Table 6 Double factors ANOVA result of new bamboo number changes in different management measures

b 111 BYSF-J5 Fn

¥75

Source Sum of squares of type TIT bt Mean square F Sig.
FEIEARETY Calibration model 1818.074 8 227.259 2.500 0.051
HREE Intercept 17.926 1 17.926 0.197 0.662
TRAL AL BE Fertilizing 170.296 2 85.148 0.937 0.410
FARFAFRAL TR Cutting and leaving 1273.185 2 636.593 7.004 0.006
E‘Ei[iﬁﬁ : g’; ffffiﬁiing 374.593 4 93.648 1.030 0.419
W2 Error 1636.000 18 90.889
ST Total 3472.000 27
K IE B9 531 Correction of a total 3454.074 26
x7 FAEARKBFLEFMIHKHBTUNSELLR
Table 7 LSD of the changes of new bamboo number in different cutting and leaving treatments
. (U%ﬁéﬁé’%ﬂiﬁé ' (J)%Té&%?%ﬂ*li i’qﬁ%ﬁ PR 22 Sie,
Cutting and leaving treatments Cutting and leaving treatments Mean difference(1-]) Standard error
B, B, -14.889 4.494 0.004
B, -0.667 4.494 0.884
B, B, 14.889 4.494 0.004
B, 14.222 4,494 0.005
B, B, 0.667 4.494 0.884
’ B, -14.222 4,494 0.005
223 RIRIZE X T b LB i e 1 B £ 4 . .

BT Bt et UL S e T TR S i AR T AN ] i" 3t ac
T L TR P P S . m
BB A IR, RIZ S HIGHT T30 L Behh B 2000— 233 [ T
2013 FERECRE R R 6. RHErEsiERE S15 ) (] T El f i
BT L2 5 3 (P>0.05) . M E 55 2 IO A
APATHD LB 2 R UL 3 07 22 b e 258 .

(%8) RFMILLMAH I ERM B2 AR 5 = | P 5
¥ MRAR ST L2 R 2 'L o o - 4 s oz ow g
(P<0.01) , Bi5 3 TAE R B WH 17 1k 6 < 2 <2 44 2 2 <

T SRR SR B UINSE, 2 B P BER AR
HR R B SR 001 5 5 R SR AR B R M R R AR
W B IR R 3 2550 (BR 9) , DI BRI P
B IR 05 A ROt et 10 P M e A A3 o 1T 56 PR

R ARAR S B2 BA SR 055 SR A 4 2 B % 7 = R AR A

A5 A R T A b L R i R AR AL R 2 AR AR (1 6) o AR B A B, 5 A B, A BT B A%
AR 22 SR L (P<0.01) ;403 A\ B, 5 A,B, A,B BT M [ A fif A8 b 25 5 3 (P<0.05) 403 A, B, 5
A B, A BT Bt A 25 57 B 3 (P<0.05) s A0 B A B, 5 A, B, A, B 7T L ik fiti AR 25 57 B
(P<0.05) ; HAR b B Z (B 22 52 B35 (P>0.05) . UhBHZR I AN R 28 it B 7 it it A T 8 3584k, K
S it I R SR A 2 R R R AT R TR i e P T At A B R AR R R R RN it R 559
SRAK 10 P B AR TR P b i 3G, BB 6 nT LA, HUA AR T A B, (A, B, HIl A B, BT HE I i fit

Fig. 6

AbFH Treatments

E6 FAIE2010—2013 EFHMRBENTHE

The changes of new bamboo carbon storage in every

treatment from 2010 to 2013
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SR, FUA AL R AT M b B Ak AR R D B, 3 R AL B A S B O : A, B, (90.8%) > A, B, (35.7%) > A, B,
(49.7%) o VEWIHTTHL LBt it 5 SR AR B 37 07 U UIAR O, & PR SRAXC P 7 07 30T LR 48 s i 7 ) L
R At ek, DTSN B A AR A B

K8 AREEREHMBRMETUNNERTESNER

Table 8 Double factors ANOVA result of new bamboo carbon storage changes in different management measures

i m ﬁqﬁ*ﬂ Df i F Sig.
Source Sum of squares of type III Mean square

BIEAA Calibration model 77.220 8 9.653 2.379 0.060
HHE Intercept 2.236 1 2.236 0.551 0.467
JEHEALBE Fertilizing 1.311 2 0.656 0.162 0.852
FAR B FEAL R Cutting and leaving 59.634 2 29.817 7.348 0.005

ACARBE = SRARKE IR b B

Fertilizing * Cutting and leaving 16.275 4 4.069 1.003 0432
RZE Error 73.037 18 4.058

STt Total 152.494 27

KEIERY B 3T Correction of a total 150.257 26

RI TRRKBFLEFMHRBEEZTUNSELLR

Table 9 LSD of the changes of new bamboo carbon storage in different cutting and leaving treatments

()Rl L () RARE A B bR e
Cutting and leaving treatments Cutting and leaving treatments Mean difference(1-J) Standard error

B, B, -3.289 0.950 0.003

B, -0.294 0.950 0.761

B, B, 3.289 0.950 0.003

B, 2.995 0.950 0.005

B, B, 0.294 0.950 0.761

B, -2.995 0.950 0.005

3 Fit5iTie

TCifs 2010 4Eib 2 2013 4 ATV X e BRECRBRAE 55 3.5 4R B AT ROAI DGR & T 2 4 SRR AT

HR AT R S& BAT AT W AR — K BT AR5 ARt B4 BRI A R R B Ak S RE
SRR AR | 40T 1] AT R 2F A0 A R AR KR B BT AT B R IR AR D BT HE - 0% 5 2R AT 22 Ak TR IRIR
B AERUR I AR S TR S . DG E RE BTN aR , PTAT B AT HE b T o AR SR B = 3 o, AT
WL T IR 2 (2055 TR 3Ry, KR I S B T Emt ™ Bk, AR B AT S HLas & 5
TR 2 TR~ 4 M A BRSO fih e 0 P B I S P DR o AR A LB, o T R/ MR AR AT TT LA SR R 4
RAREATHI 2235 J7 2, A T AEAEATRIRAT N 32 5k 4 38 24 R A 8 28 7, SRARI ) m] LACA 24 4558 77 A2 4 58
B

SRR 28 B 2013 AERT AT Z RO R KA TARKIHUE BT -4 A2 5 2 A7 A AR DG T B
HTRRBORIBR it 12t 55 AT LT3 AR G 5 S I PR T B 2 AN [R]85 it 194 S5t 6T 3 47 10 - T W A2k B8R
Hb PR A T AR KIS

TR ZE BB AT A i 52 e 2R B AR B AL B, (A, B R AL B R ATF- X A AT s, HAE R« A,
B,(8.78%) >A,B,(2.43%) >A,B,(2.06%) , Ifii HoAx AL BHT AT T2 W A2 0 2 98/ 1y 108 B v 48 it A o 38 SRR v
P R AR AR TR TR ARG & TR it S 94 R AT 285 2 B FR RO B 2%

WFFE R AT M da i) A8 Ak 55 R AR BR 35 07 U D0RE OG5 BE R AR AT 85 B BR SR AN B T EE AT AN R T3 A

http ; //www.ecologica.cn



8 1 P AR BATMCE T AR E S T A B RS 11

A B I 3 5 iR AR T T A R A — 35 BEB AT AR T BE R 3 e, AT ARG Mk AT T AT A
VPR BT 5 LU e, SRAE LA B AR AR R TR T 2, NI B A AR A BRI BT g, 22 30k LAY BV 4 e
Bl TR AR A K TR B SR YT RE S , 15 Y A SRAR I RE A B R I BEAT , AN,
BATERAE T AR A ] HL & Fe R AEAT SR B TR A T OB BB SR BT, AT HE R AT AR n G, 32
Yty B

ANTR) G B T B AT RS 52 i 32 B, SR AR BR SR AL BT B AT MR B Ak 25 S B 3% (P<0.01) . AbFE A (B, |
A B, LA BT REICE N4 2, HIE IR 0 : A B,(81.0%) >A,B,(35.4% ) >A,B,(15.2% ) , T HA AL BB AT B AL
HRAZ IR BANAR 1Y I K i IS v B SR AR 8 B B R ROR R, K i T ik R AR AT B R % | b A it A
588 SR ARV 2% B % A Tt IS 555 B8R 1 1 86 B P R RO e 2

WL BT R S At 5 R A B 3 07 B UIAH G, v BE Rl 85 82 B3 3 O U S8Ue k1 B AT ik
FARE TN, T 58 SR A T 288 R B R 55 B8R AR 4 B2 B8 5 0 R R T T IR I, 3 5 AN () 22 B R it X
V- B R (0 S 285 SRR AL o (ELIE: v B SR AR 8 32 B8 3 AN [ it LS 7K ST R 7~ 22 M 42 1 52 i 5 6B A7 ke
BRI A S, P S8 it A7 X80 M 728 P 34 RS R it S ARAS  IEE i e S5 it A 39 A7 A 5 B8 A1 /N1 R o
TEAEFATENE . P A X PG LR IR Al BEE 5 2F K B 2 B R R 58 T i e, X SR e 58 S AT
SEFL T XTS5 A AR GA AR R S e 25 SR — 3, 7 S i B % R 3 T G , B —4F A A7 L4138 s 2D (H
FAREHA S, 77 AR AR E RN X 5 I AR A O, T AR R SR AR R R a0 o R
M AR N, B

AN GBI AT b b i it 2 %) 5 e 3R Y SR AR B R A B RT AT Hb b k fi E AE 2 SR B (P <
0.01) , AbFE A B, A,B,Fll A, B, A7 [ 5% fif & 43 Ar 36 i, He34 % 4. A, B,(90.8%) >A,B,(35.7%) >A, B,
(49.7% ) , T AR BHT 7T b bRk i A2 0l ) T R S i A v B SRR v 4 B2 R SR SR B 4, A R A bk
AT i e ) RS IRIG n 7T A d t A  FBE SRe (P B2 B % | o S5 it M o R AR T 5% B 7 3 AN it IS 559 82 SR A

BT At B R A BT AR BB BE ) Y B AR AR — |, JH E AT ST R ], it R AL E IR R A E W
PRSI BATMOBAT (1 4542 ) BB A9 A% 20 535 10.1117 1C/hm*,5.6131 tC/hm?, .50 51 5 2 4Efk6if
1) 88.8% 1 92.6% ">, FIt LA FT AN [F) 8 B 18 it Xof 397 7 e o ) 78 Akt LA Al BB A A8 L, RT3 I, S
BT M E R A 1 1Y) 32 R R AR U B AT RS B A S A, e A B AR B B P B AR R R A
FRAL PR YIAROC At ARG B AT b b Bt it S B 2 bR G085 2 RN BR SR AT BE RSG5 5 28 0 2 AR 61 Bk
SR AR — 30, 2RI ST AN [ ) AR B X SR P 1 A R s M B, FE S b e B ) A0 ) T A
PP AER R B R S e, 2k FE LA AP BT R 80 , ANBR A T AL AT R AL R 8 3 R P 5T, AN [ A 1
P NENBOREAEIE Z A AR BE 10855 > o SR SUBKAIF I8 BAT MRS W] B 35 IO A 4 7 o (1 5% 1
SEALR I IR R IR RO BATAR R T ECR BT IR RN A T R R 25 R A Y R R IR MM E
VMR, AT e BT 2 TR £ S 2 B R B8 R T L 81 2 384 0 P MR 7 1l B 3 199 5 2 4 T A R
K, WA, i N0 B 8 B AT R BRI A b i, (R I RE i TR 2 A LR
o IPE LB A AR AR B2 3R on R AT P A BRI NS , W IEFR R BE E AT 55 AT HE
piie: ) IR (20 Eeoes st 191 0 O w5 S 1R /s 3| Y 0TS T A o S S IR WA Y SR Y WA
XA AR AT R 2278 P A A iR e e
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