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Study on the productivity dynamics of Moso bamboo (Phyllostachys edulis)
forest after strip clearcutting

Abstract: [Objective] To provide a theoretical basis for evaluating the quality restoration level of the strip clearcutting st
and, in this paper, we study the effects of strip clearcutting on Moso bamboo forest restoration. The differences in biomas
s allocation in different plots were clarified, and the pattern of biomass allocation and the dynamic changes in annual pro
ductivity were revealed. [Method] We selected the plots that strip cut with 8m width (SC) and its reserved belts (RB) as
the research object and the traditional management forest (CK) as control. We monitored the productivity and biomass ac
cumulation pattern of each component of bamboo at the different sample plots for 5 years after the cutting. Correlation an
alysis was used to study the relationship between the component productivity and soil nutrient content in different plots.
[Result] In the On-year, the productivity of each component of bamboo in different plots was shown: bamboo culm>bam
boo stump>Bamboo root>Bamboo branch>Bamboo leaves. And in the Off-year, it was shown: bamboo root> bamboo stum
p>Bamboo culm>Bamboo branch. There was no significant difference in productivity between SC and RB and CK in the

first year after cutting. After three years, the bamboo branch productivity in CK was significantly higher than that in SC

and RB (P<0.05). After five years, the bamboo root productivity in RB was significantly higher than that in SC and RB,

but the bamboo stump productivity in RB was significantly lower than that in SC and RB(P<0.05), the aboveground biom
ass accumulation (73357.74 kg/hm?) reached the level of CK (63728.99 kg/hm?). Correlation analysis showed that the prod
uctivity of each component of bamboo was negatively correlated with the content of alkali-hydrolyzable nitrogen in the soi
1, and positively correlated with the content of available phosphorus [ Conclusion] Strip clearcutting did not decrease the p
roductivity of each component in the bamboo forest, and the productivity of each component in SC increased gradually wi
th the recovery time, while the productivity of each component in RB increased first and then decreased. After cutting, th
e growth of New bamboo did not allocate more productivity to the aboveground part, and after 5 years, the biomass accu

mulation of SC could be restored to CK level.
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EAT(Phyllostachys edulis) e R IE i B E IR TR 2 —, BAEENEFAAESIMECLES, 2002).
55 311 /7 BE IR AT BT BUR RAR A b TS5 ) O O ) AT RS B LR R I SBR[ @ (DR &, 201
8). A, BHFFEAMM 7@ T BYTMRE AR R AT AR A (] B AL5E, 2019; BRAFE, 2
020; EMHESE, 2021). XAFRACH E T BITKE SHAFHAERAT 7K, e BITHT AERSENZ,
FIMHEZE AR, SRARKE R FAAL AR A 58 B 3 R T X IR, HLBE SR AR I I 55 T30 2 581
IJE TS, 9m SRR AR T AT SR e 2 (B, 2021). [FINS, ARJEBHTRE TR, ASFERAR
SREE N B S A E AR E ORI S Y B E IR T X AR ZE4L, 2019; B3ER, 2019). fEAAE L
DIRAFH I 4518 —BOUA N 6-9m 7 TR AT M BRI AR GE A 5 3, 3G B0 R AT AT AR, 2
EATMRAIR RAR 38 B 98 BE (B A, 2019; B, 2020; #5240, 2019). HET AR 2, HE7R
HAK, FIHRET AR AT TR K ARFE .

KANE N —FhEE L E AT, BEEEmWmAAKS 477 J1(Mao et al, 2017; Vangansbeke et a
L, 2015)c SXoF PUMAS [ HPIR R AR B BE N AT AR B AR IR BUAH FOR I, FRLALIRIAR P9 R iy I R S B3 K T
XPREAE I, AR AT B3 IS L BRI RR N AT B AR P 38/ T R (RS ZE AL, 2019, ERHE, 2021).
BT R MY I SRRSO BT B, MR TR R BT AR (FE IS AR, 2011) . BRI R AR BB S DR E S
W T AR R SRR 4 HE BT T, RO I R S b AR 3 b T AR A S S 7 ) S R R R (S
u et al, 2019). WREASE, FEHBANPTRREE U AETT, T BEATM I BRI N AR amoal T B SR, 2017),
BATTH) D B R AT BE S0 IR R M e S o RIS, 52 BEPTAR S S5 A A BRI SE MR, AR T AR M B
AT RE2s BT IR0 (AN 2 0 7= AR K ) AR A (B 2 % 5%, 2011; Zheng et al., 2022a).

AN, AEKR B Hr BB A AR A R [F] o T EETI A ER R S SRS A0T 1T, HEEAT,
HIT MIEATR A & Z SRR, REWE B TR E e A KR T LG RIE TR, B E IV
JEVTHERRS, BATSEE A ER RIBEIRGE (7532, 2012). BTAFA AR B 17K [F
FEAEAEZ S S0/ IS (2011)BIF 70 [ VG LB AT AR A B 23 O SR i B, AN R 2E 3 A= & 4 A A 7 7
HEF 2R F> TR S>> > B . BRI, A9 RCRAR S AT AR A= Wi B A2 ] e 2 B I [a) AN
B, X T G BTG B R OCE . Al 5 F RN ST R A B, A R 4b
FRREHD N AE MR 500 22 AR, R R AR AR VDB S R R AR 1B AR, DU D VRS R AR 43
J BRI KSR B AR A

1 BT XA

AW FRAEVL A BT EE A (31°13-31°15" N, 119°41'-119°44" B) JFJ. 1R56 X ek & o I $4ti b
GO RRIX, DUZE50 ], AR IE, RER AR, AR B R 4.5 © C 388 ° C,
PSR 16.5° C, B PSR 28.3° Co oMM 239 d, AKHIAIIA 250 d 247, L 5418° C,
HiEx 2, 7-8 H HIRN R 2 . BKFH, 2FEAW, FFERH 129d, FFHEKE 1229.9 mm,
FHEWKES . UKL RN, LEERRUN T ERIE(Zheng ef al., 2021). 23ISR 3191
hm?, FMERRIL 97%, EWMEFE, Ho, B 671.55 hm?. WK BTHRETEREEHE,
FEREAFERIZER . NTERIVE LU BT, TR AFRR, MTHRR/NMERR Y E(Zheng et al., 2
022b).
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2 RTTE
2.1 HEHgE

2017 42 A, TEEMTTEA MG NIERL B M —3 WA MR 251 FEAHH [R] 1B AT SR AT
WG, WHE 3T 8 m, K20 m RN (SC), FERAGKE M 115 B AH R 58 FE (AR B AR (RB), [F]
B 7EHBER DY FE 4% 50em % S0cm IRIIBGEA, LLTHBREAT A B A X 77 40 K BE B I8 6 1) 5200 (Zheng et al.,
2022¢). BEE 3 H 20 mX20 m EGEEFEHEXTIR (CKO o X FEURE AR TH 42 HE R SR 1R 38 e 225 L /)N
A RIS RAERARIILE K A L BT, IR R 5 5 IR AR BE T BT 8 iz f. SRAFEHBEEAT H
SRVRAZ 5 B o M AR 6 300 ) 22 o SR BT T8 A B Mt FRATTAN 2017 4E-2021 4% = R b BERE L 3EA T
FRE A UORE, RS BAT AR A KRR 2, I I LG 3 AN BT RS KA (2017 4. 2019 47, 202
1 )RR F/NE (2018 4E. 2020 4F). RETFEHIEA (S BWEE 1 Fis.

=1 R EERER

Tab.1 Basic information of sample plots

Bt W K I e 45K Rl IR TR
Age structur Mean height to ¢ Mean tree

Plot Slope Altitude Density Mean DBH

e rown base height

(m) (individual-hm?) [ 11000 (cm) (m) (m)

SC1 5° 113 3250 18:17:17 8.68 4.10 12.91
SC2 6° 113 3861 17:23:22 9.13 4.60 13.75
SC3 6° 113 3187 16:18:17 8.49 5.09 13.21
RBI 6° 113 3452 19:20:16 8.83 4.76 12.85
RB2 6° 114 3815 21:18:22 8.88 4.06 13.22
RB3 5° 114 3687 19:21:19 9.38 5.07 13.53
CKl1 6° 113 3657 17:22:20 9.06 4.23 13.33
CK2 6° 113 3756 20:22:18 8.77 4.43 13.63
CK3 5° 114 3948 21:23:19 8.90 4.40 13.21

2.2 EYEPE

2017-2021 4F, WFELEMKRFLE NG (5 D X RFEHLBATRE S EME RS RS (8 A)D
XPREM T AE AT HEAT A, MRS, M. RO, IR ECESAAE . R A, CFT A
Wro BAEMT 11 A, ARIE ST S AT O E Y AT IR A, O T B AR AR RARKT FEH TR, AT
FERE b JE] L F2 JEPR VR 77 B O AS B R B AR 7 iR AT AR W) B RS, AN A BRI L 12 RS UEDT , 3L 36 Fk.
R 1 TR KB S S E A E.

Wi =nw;; (D

o, iy, BFE L I TE; jAAFREFH, B3 SC. RB. CK; Wi 03K j by i i€
YIvrse Vi FEs T FEEE: noN 1 R BTREG wi A j FEHLPY AR TR TR AT

11 H, FMHERN 6.5em WA, FEFEHIAPBENLEEST 10 DN EE LR, R 0-40cm L JEH)
TR, RGN B R = . P R S BT R, RKBE, 65°C MHLTIRRRE, RS
R 2 MR/ B AEY&E.

W=wx108/[n(d/2)*xh] (2)
W ORFEHATIRAEY)E (Vhm2); w NIRRT E (g); d AAREERE (em); h ALZEEE (ecm).
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Prof dr T HORE R, RANE R CARICE, 2% 7500 Q012 ZRUE I T3l A s b R 2
67 B A “IHE” 5%, DR NER R, DG A RSERTIE A ERR, Wk 2 Prr.
®2 MREEVESTREMNNENNSRE
Tab.2 The model of bamboo rhizome dry weight to DBH

i e

R2
Age Model
I W=-6.8582+1.3196DBH 0.4027
II W=-8.2178+1.5822DBH 0.4020
I W=-8.4551+1.6288DBH 0.4021

i PRETIIATYETE AN kgo Note: The unit of rhizome dry weight of single bamboo is kg.
2.3 £ AT

RIEBTIRET AR &8 T (TR 1A, 1) AetE, HERAFSE AT, 5T

Aw =Y n; (W, — W—1) (3

X, AWHBTFERE AT, i AT, ni 8 i TTHREL WO IARHETT RS B AR

KWK B N AEYEHATIE. 2017 4 3 J4%88 B gy NEREH AR EEPLEZ 5 4> 20X20X 50¢
m W7, TR LI R, KRR STH, FHS RS, K i S 0 L 5k
ERIED EE, IR EEfE R B0, RS TSR R KE, K 8 Y5 4 78 55 76 48
EJ5, DLRERRT K BRI AS R Y . 2017-2021 4EAHEE 11 AR F2E 1 A, S bt
WIIFTER &, PeERMmMMOE L, 7F65° CHEEEE, RE.
2.4 17 57 B RN

2017-2021 4, T4 11 A H L ESR i & P A4 52 (0-10cm. 10-20cm. 20-40cm) HL
+, BFHREHLE 10 AN, KA R Z R0 IR R AR S, TR TR R AR L, OB TR 5 P B il KA
KT B A BB RN, BB, i 2mm (10 HD) 5, FIPU ok R & Rk ) 1kg 101 FE,
FOMRS G B — 0 FE N B B, HERIRE R, THT pH ARG HIIE . K454 2l 2m
m (10 H) R RE St — B EE, i 4@ 0.149mm (100 H) 5, A ESF, HEHREEE R,
AHTFIE HEAUR. AR, 2. &SR

g R L IR E BUE A, B SRR U ST BOEA I (LY/T 1228-2015); 384 R HI B4 -
BT kA I, A RBER AR B DT L ARSI (LY/T 1232-2015);5 358 80 R F BB - KOG 6 R vk
R, SRR 2 BREIR IR - KB C TG I (LY/T 1234-2015); 345 LA R 25 B R A 42U Ak- S
HIERIM (LY/T 1237-1999); 135 pH {ERH EALEN E (LY/T 1239-1999).
2.5 HIELLIE

KA H Excel 2016 #4758 H . SR H] SPSS #H47 75 2404, JFHE/NEEMERL (LSD) #HT7 2 HE
B, RiEE CEN P<0.05; 43 AIH Shapiro-Wilk’s #5601 Leven's #5651 IEZS PRI TR 7 Z B 3. K
F Pearson AHI /M iAW 90 T BAT & 40047 15 BB HIR R

3 ZRE0HT
3.1 EMEENEF HENUHE

HIP 1R AR AT B ARAT AR A 7 7 RARFES o BAT S 0 A7 g BE VS IS RLIZ AT 0, 1
DR FEI A 7 1R BN SN 5 BRI A2 AL FS o FERARBEIBAG IR rh, BT AFAE e R K
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FERERTRI/NME (P<0.05); EAREFEHT, 2017 4R 2019 FEREH A 7153 KT 2018 4E, 2020
EA 2021 4 (P<0.05). =FhACBRFEHBATIHE AL 772 ) SR R TO B35 MR 22 50 2017 4F 2021 SEAN[R] b FH A 3
BAEF= TR 2R, 2019 A0 FEFEHRS A2 77 77 18 2w T RARFE AR B PR (P<0.05). 2018 FOREAFE
AR A2 0 B2 v T RARFE ORI R AR (P<0.05), AT FEAR 72 ) FEAS [ b BRRE 7] 5. 35 22 57

HI & 1-D AN 2017-2020 4F &AL BRFE I (B 77048 77 J) 0 2 35 22 5, 2021 SR OR BEFE AT S 42 7 70 B 2K
T RAFEH A FEFE L (P<0.05) . fERARSE T, BATHRAZ NEBNTKEFRNEZMFERE LR, K
BUNR A RAERAED T EZHE T HFNE (P<0.05). fERAFEMT, 2019 FETHRA = HERELT 2017
(P<0.05), A5 2021 FRRFEZESR . XM, RERFERTIRAE T RELNZER (E 1-E).

FRAAETH AR B R Hh RO REFE M BT & 450 A 7= D00, AR T 4T A&, i ARG E
VI AR R BN BIE P b SRARFEHL S 20 00 26 7= 3 St HRAE b T (238 22 5%, — 0TI 7
RARGEE R B G LM 76 8m 4 58 I SRARGE E X AR AR = S R 55— 51, FEHCRAR S B
PrIREAK, BT RER KRN 7 BAE b SR TRk AR e i
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Fig.1 Dynamics of each component productivity of moso bamboo in different treatment plots

e ARE/NGF RS R A AL BRE BT (A B BFF. C . Dy EMD AP IFEREER (P<0.05): ANRKEFEEFRRE M

2017 2018 2019 2020 2021

FEMAFIRTAETT (AKL. BFF. C by Do, EAR) B IfFEREZE R (P<0.05). Note: Different lowercase letters indicate a significant differe
nce in (A branch. B stem. C leaf. D stump. E root) productivity between the different treatment plots at the same times (P<0.05) ; Different
capital letters indicate a significant difference in (A branch. B stem. C leaf. D stump. E root) productivity between the different times in the sa

me treatment plot (P<0.05) .
3.2 EMEYENRTUIHTE

F P 2 AT, = AR B M AR S S R AR AR A INE AR ) i 70 I A7 A S35 22 57 (P<0.05) o 7E K53 KAE,
APy R A By, T/NEN E PR R . FFE BITARORNERMHIIL R . AR AL PR
H B AT E T AR AR R B INEI O R 2 e SRR R HERE M B BT ER B AR B
RPRFEH TR ZEZ T, EREER, 2021 BT ERHG A& 5 H R Z0T 2017 481 2019 4 (P
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<0.05),

2017-2020 4F, SRAFEHH TR A E GO R E 2 R 18 2021 4, HUF G A& & BRI
(P<0.05). FELREAFEMLT, RPE/NFEHTH AN E S EE ET 2017 4581 2019 4E (P<0.05), 5 2021
ELREZER. AR, HFHSAEE SR M7 BRI, RE/NER T I AR S
BERETRKFKRE (P<0.05);

BSC BRB BCK

A:Zi AaAa% AaAa% & cah
o 62t
R o o el
s NE T NE \%/ N \E
= -1 1
T2 \plana § | AcahCala § % N T

M - -

80% L ABa Ba Aa B gy
2017 2018 2019 2020 2021

& 2 FEILIEHEFIEE YE DE TS
Fig.2 Dynamics of productivity allocation of new bamboo trees under different treatments
T ANENG T RERIRAR [F) IR 1E) A [ A 3t B A BT AR o LUAFE R 22 R (P<0.05); ANFIRS T RESR A — A BRE AR 5 I (R 32 0 o
PR 2R (P<0.05). BTARHR EESHOFR BRI IL a0/ B v L, BEARhs T ERAOAE R AR B AT I R /B A M i 5 LE . Note:
Different lowercase letters indicate a significant difference in productivity allocation between the different treatment plots at the same time (P<0.
05) ; Different capital letters indicate a significant difference in productivity allocation between the different times in the same treatment plot (P<0.
05) . The column at the top of the abscissa represents the productivity allocation of new bamboo trees in the aboveground part; The column at t

he bottom of the abscissa represents the productivity allocation of new bamboo trees in the underground part.
3.3 (k5 FEMERE

HIE 3-A AT, Gl 5 FERIEYEMR R, ARCER b A YRR R RIS B AT,
ke Yrv A ER R BAE =M FAC BRI TE B35 2 5 . IR B AR AT AT A B R B2 s T
MR (P<0.05), RAXFEBATAH A B R E SIS (R B FETC B & & . Bbhh, ARFEAEERE YT
AT A ER RAAFAE R FENESR (K 3B).
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El 3 TELEH#ME EEYERRE
Fig.3 Aboveground biomass accumulation of Moso bamboo forest under different treatments
W ARG RERRFE— AU B REEA R B AF/E 2T (P<0.05); Note: Different lowercase letters indicate a significant differenc

e in aboveground biomass accumulation between the different treatment plots in the same tissue (P<0.05) .

3.4 BENEF NS TIEF S HIERME S

e 4 s, fERAFE S, BATEL FFL s #AE 7705 0-10em 3% pH A 20-40cm TIEH K
B REIEMAK; 5 0-10em THMBMA S . B8 S EREAMEIG 5 10-20cm BRAFE. A R &%
B S R 2 MG 5 20-40em LI E LK S &= 2 HUAHC . BATARAE 715 0-100m -3 B AR 2 & &
SR R 2 10-200m 3 UK AR 2 EAE DG 5 0-10em 123 pH H. 20-40cm 3B A S A R R

7

S R G
e TN QD ™
28880 TZ%72530Y
MBE @ D@PLE Q@249 '
ML D@D D0 PAO QGO A P Mos
MG @D@@L T DI ' Q9 TP
Ms S DPOE ' 24 'gag T af"®
MVRQITQL@PE LT 1V BT i@ ftos
PIA@ T P@P DD VDI B]
pH1 D P B bd Pl [ P ha a4d | [0
ANT QA @@ "' @D DR RIA g
A1 @ 2dd Ph @t ogd '@
ma @' P TPe T cgP e @ |2
A2 Q&AJ " DPODDD@ D P BY Loy
A ddaa PpuDe D@l PE
soc3 4 d@q '4a ndda pd gy bie
P34 A 77 1 (Pa 4 I gD g @A 08
AP3 DDDE}OOQGOQQUDG.

B 4 RfkpEh RBEE=NELIRFIHXRER
Fig.4 Correlation ship between component productivity and soil nutrients in strip clear-cutting plots
i MB OAEBATHLE J1; MLOBEM A1, MC RBATFAE 1 MS BT )1 MR NBITHRA 71 1K 0-10em 12, 2f83£ 10
20cm )2, 3 3K 20-40cm +, U1 SOC1 FIR 0-10em 1 )2 HHEG MUK . Note: MB is the bamboo branch productivity; ML is the leaf prod
uctivity of Moso bamboo; MC is the moso bamboo stem productivity; MS is the moso bamboo stump productivity; MR is the root productivity; 1
represents 0-10cm soil layer, 2 represents 10-20cm soil layer, and 3 represents 20-40cm soil layer. For example, SOC1 represents the soil organic

carbon content in the 0-10cm soil layer.

Wk s Bion, EREEE R, BATE AFRATHIAL TS S 0-10em BIEM A A, AR ORI SRR
AR, 5&LEMAEA S EEIEG, 5% 2GS E R IEML. B4 75 0-10cm +
B AR AW BUARA . AR AR A S R R U OE, 5 10-20em. 20-40em B AR S S U O,
55 10-20cm. 20-40cm FAT RO & & S IEAH G BATHAE ™ 75 0-10em % 4B Bl fid 20 & &8 2 1EAH G,
5% T E2H s 20K,
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Fig.5 Correlation ship between component productivity and soil nutrients in reserve belt plots
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Fig.6 Correlation ship between component productivity and soil nutrients in control plots
4 T

TR RARHT JARE A B 58 0 R 5 AR AR SR OR B I BT I8 AR B R SR b AT e . — 9T, R B
FEHL P BEPT XS 50 SRR BRI, SRICABESE 1 SN, 5 W I nT it B 2 PR, P
7y YRR A, TR, HT i SR AR B BORIE RIS, MR BT
HL IR RS T, RERS R S R LR 7 Bt TR H R S (R 2 4L, 2019). TEATIF T, RAX
FEHIIE T A 7= 7RI 588 AR RSO TN BRI SRR T 7T IR DT DG A RE 1B DA G, AT
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TR LLE I et A ER I A ER, ARZER G K ERIEEZ WE IR MAES (1998) 1E4E
BRI IR I, Hb B B AR R A N AR, X RRE A T NS R AT B TR A S
SER, R SO BT LA AR B R . TEEAESE (2017) WERATHURATHER 9 X R G A HE
REAE AR TE AT, BT T HEREPTHER AR KR B A IR B R0 (A 1R o SRARK] 3 n 7 L3 BLmi
ARAEM S 2, PR T TIEAE. A E, RERRNOGIEEN SUR DR A MR I CER, 20
21), {3 T DRI R (E AR )70 RO, BT I8 IR s A ) AR A AT B R A A P (R
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