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Abstract: Moso bamboo ( Phyllostachys edulis) forests represent crucial carbon sink ecosystems in subtropical China.
However, long-term abandonment leading to stand degradation not only weakens their carbon sequestration capacity but may
also reduce soil CH, uptake and enhance N,O emissions by altering soil microenvironments. In recent years, strip cutting
transformation has been widely adopted for ecological restoration of abandoned moso bamboo forests, yet its impacts on soil
CH, and N, O fluxes remains unclear. This study conducted in abandoned bamboo forests in Anji County, Zhejiang

Province, established six treatments; abandoned control ( CK), intensive management (IM), and three strip cutting
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transformation intensities (light; LC; moderate; MC; heavy: HC) , along with clear-cutting transformation ( CC). Through
12 months of continuous in-situ monitoring using the static chamber-gas chromatography method combined with soil factor
measurements , the results showed: (1) The annual soil CH, uptake for CK was (8.68+0.08) kg hm™a™"', and the annual
N,O emissions was (1.46+0.02) kg hm™ a™'. Compared to CK, LC MC, and HC significantly reduced CH, uptake by
11.409%—32.37% (P<0.05) and increased N,O emissions by 17.12%—47.26% ( P<0.05) , with transformation intensity
showing significant positive correlations with greenhouse gas flux changes. (2) Soil CH, uptake exhibited highly significant
negative correlations with soil temperature, moisture, nitrate nitrogen ( NO;-N), and water-soluble organic nitrogen
(WSON) (R>=0.41—0.58) , while N, O emissions showed significant positive correlations with soil temperature, NO;-N,
ammonium nitrogen ( NH-N) , and water-soluble carbon/nitrogen components ( R*=0.49—0.67; P<0.05). (3) While
enhancing soil fertility (NO;-N increased by 13%—18% ; organic carbon by 7%—12%) , LC and MC treatments resulted
in the lowest increases in global warming potential ( GWP) (45.94%—80.70% ) , significantly outperforming HC and CC
(P<0.05). These results demonstrate that light and moderate strip cutting transformation can achieve synergistic
optimization between restoring ecological functions in abandoned bamboo forests and mitigating greenhouse gas emissions

providing a scientific basis for sustainable management of subtropical bamboo forests.

Key Words: Moso bamboo forests; strip transformation; soil CH, fluxes; soil N,O fluxes; soil environmental factors
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MAAREREZ L,

FEAT(Phyllostachys edulis) &3 [ 52 M ZE R, AR B 57 LR 4 [ AR R0 3 A B0 , 36 = B AT i AL
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PIARAG 2—4 551 BRI, ST AF R R P2l 1R S 3l e i ALbe sk b 5K | 51 R AR SEAT A BT AL S AR 2k
PERRES I3RS Rl fe iR ARG ST ART BE BRI EEAE A CH, AT N, O i
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2 ZHRES

2.1 R[FEAPIREGE 7 20N BT R & SARGE B AL RE

FE 12 A H 1R ], 4 CH, AT N, O 13l s 7E /S PP 2B A0 R R B B S i 5 A8k (1B 1), 4
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Fig.1 Monthly dynamics of Soil N,O and CH, fluxes in moso bamboo plantations under different management treatment
CK: #1572 BATHK Abandoned moso bamboo forests; LC ; 5% B 47 IR U3 Light strip clear-cutting transformation; MC; H1 17 IRk M1 Moderate strip
clear-cutting transformation ; HC ; B B 717 IR MU Heavy strip clear-cutting transformation ; CC; ¥ fR1% Clear-cutting transformation ; IM ; 48 £ 2275
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F1 FAELER/RBEENHLE CH,M N,0OBEEESNNFHEHH

Table 1 Repeated-measures ANOVA of soil CH, and N, O fluxes under different management practices in bamboo forests

e el A A R AR AR TR A WL AKIEHEA VLA
CH, uptake/ N, O emission/ NO3-N/ NH}-N/ WS0C/ WSON/
Treatment P i h
(pgm2hh) (pgm™2h) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
PFEFTAR CK 98.71+5.94a 16.58+1.00a 6.23+0.80cd 5.56+0.47d 120.16x4.51e 10.16+1.76a
RS LC 87.49+4.89b 19.46+1.16b 6.00+0.80d 6.92+0.65ab 129.70+5.68ac 9.16+0.88a
HHEE Bk E MC 81.29+4.63¢ 21.83+1.23¢ 6.58+0.84c 6.36+0.73¢ 121.10+5.69de 11.17£1.19a
EEFWE HC 66.74+4.11d 24.49+1.34d 6.39+0.97¢ 7.38+0.71a 125.30+5.37cd 9.92+0.90a
E4TA IM 80.98+4.61¢ 27.12+1.56e 7.06+1.12b 6.70+0.89b 132.99+6.00b 9.71+1.01a
BB CC 72.82+4.53¢ 28.34+1.60f 7.62x1.11a 7.09£0.89abc  139.44%7.17a 11.51£1.23a
AbPR(df=5) Treatment * ok ok ok ok * ok o sk sk sk
H Ay (df=11) Month * % % * % * % * * % * %
Wb BEx Ay (df=55)
kK 3k kK sk * kK 5k
TreatmentXMonth

CH, : %5t Methane;N,O: S LI % Nitrous oxide; NO3-N: fi§ 25 % Nitrate nitrogen; NH}-N; #4745 % Ammoniacal nitrogen; WSOC ; 7K ¥ PE & #LAK
Water-soluble organic carbon; WSON : 7K %54 HL A Water-soluble organic nitrogen; * | 3% _ s % 4338 P<0.05,.P<0.01,P<0.001 ; R[E/NE Fh:
FR AR B 2 [B] A7 7 35 22 5 (P<0.05)

2.2 PSRBT EOE X GWP A5
BTSRRIl CK<LC<MC<HC<IM<CC (P<0.05) By#a# (& 3), CK [ AT ARk I 5 3y

217.62 kg CO,_,, hm™a™", 55 CK AHH ,LC \MC HC ,CC . IM &b [y b Hi 94 V5 05 4553 S B i T 45.94% 80.70%

127.47% 167.72% ,145.85%
2.3 R[RCER SE R
TGRS AP E AN RB W A, R R, AR RAR(E 4) o BRI
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Fig.2 Annual cumulative fluxes of soil CH,and N, O under different management practices in bamboo forests

JEE N CC<MC<IM< CK< HC<LC(P<0.05) B3,
CK A9+ 38 A3 BN 14.77°C, 5 CK M HE, LC Al
HC 20545 T H 3P YR 0.46°C Fi1 0.35°C , 1fif MC,
CC.IM F3r I B AR T 4 8- 34 0R B2 0. 11°C 0. 21°C |
0.01C, +3EHFEHEKREP IM<HC<MC<LC<CK<
CC(P<0.05) fa %, CK ) 3 A SF-3 & KKK 29.72
g/kg, 5 CK ML, CC M R HEE KB T 4.45%),
LC MC HC ,IM &b 3 1) + 58 7 -3 & KR 0 BRI T
1.10% .1.54% .5.98% 8.12% .

LA £ 3% NOS-N 5 NH-N (15 & 2B B Y €K Lc MC HC cc ™M
TP LA, R A BT (1 5), AR Treatment
NO;-N & LC<CK<MC< HC<IM<CC( P<0.05) I 3 FREZELMEEMHLTE CH, N,0 HETkIGRESE
ﬁ@ ( %é 1 ) R ﬂ‘ }E\ i)l"L {ﬁllj EH‘ I‘ETJ & ,ﬁ;fi}[ﬂi )EH Xﬂ’ :t i% Fig.3 GWP of soil CH, and N,O fluxes under different
NO;—N @%E’J?ﬁ l][uj i@ﬁ% ( P<0.01 ) . CK El/‘J j:% NO;— management practices in bamboo forests
N % 4 (6.23+0.80) mg/kg, 5 CK ALt ,L.C MC F1 HC
PIAR R ZE M NOS-N H ¥R 1 CC AT IM o 288 5 73K I0 A E) NOS-N H S5k B, 73 il 5 1 22.28%
M 13.29% (1), 3% NH;-N A& 5P CK<MC<IM<LC<CC<HC(P<0.05) fyfa% X} FBAL B A 13 NH -
N &4 (5.56+0.47 ) mg/kg, 5 CK #HH , LC MC HC .CC . IM S Z 71 T +4 NH]-N Ak, 9 m T
24.46% .14.50% 32.80% 27.64% .20.57%

6 MALFRAY 1 WSOC FHHk BE 2 I CK<MC<HC<LC<IM<CC ( P<0.05) (& 1) Byjaste, b3 Ui i ]
R HAZ B AR X 38 NOS-N A& 152 .2 (P<0.01) . 5 CK M, LC HC .CC Al IM B E T+ T 14
WSOC SR 43 MR B T 7.94% ,4.28% ,10.68% ,16.05% . H:Ax T Ab AL BEXF i 378 B A7 Ak 9 1+ HE WSON 1
TG i EEFE I
2.4 3 CH, A N,O i i 5 4 PREE R - AH

Kl 6 KW, 14 CH, i 5 TR | RIS 7K NOS-N Fl WSON H ) i 2 771 A1 56 (P<0.01) , 1
N, O il i 5 IR YR NOS-N NH-N F1 WSON ¥ 511 i 3 IEAH2C (P<0.01) , 5 WSOC & 2 3 I A e P
(P<0.05), THEEES HHHBE NO;-N NH]-N F1 WSON [y & & 5 & IEAH 56 (P<0.05) . HHEHRE NO;-
N NH;-N 1 WSOC 1 WSON 2 [a] 3] S Bk 2 3 1EAH 5 (P<0.01)
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Fig.4 Monthly dynamics of soil temperature at S5cm depth and moisture content in the 0—20cm soil layer in moso bamboo plantations

under different management treatments
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Fig.5 Monthly variations of soil NO3-N, NH;-N, WSOC and WSON content under different management practices in bamboo forests
WSOC . 7K A VLK Water-soluble organic carbon;WSONJkig‘ﬁﬁ*}Lﬁ Water-soluble organic nitrogen;
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