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EMHE KR RO EREN LIERERIRM
AFER, BEHEL BAN, KR, B—BY, BRR AR

CLLBRTT AR AR R 2 Mol 5 A W4 R 2B, WriT B 3113005 2. K BT E AR IR FIAL R )=, #riT 44k
3213005 3. G ANE JEUR) AR e A LRI BETHBe , WL UM 3112015 4. WRVEK H 1 590 B AR DA XA
BUR, WYL BN 311311)

WE: [ B8 ] £4F Phyllostachys edulis A A S5 Z A S5 B BT E @I —AER, T REARTRPF42Y
BBEE RN ORBEKRATAHAEARAEASEIRERT, [ F&H] EEARTREREETHREGEAHN LY
(UR). HIEARF A M (CR) Fo R RAR BAT AR AR A 23 B (ck) 5 3 A4, SaJE, @ HIEATHNE, 2 ILERR
WA IAFEA, ERBEMPAIN A L RSSH, EERNEAHRERE LEARKEIHR, [4R] OCR. UR 42
IR T H A ck BAK 31% A2 14% (P<<0.05), TIEELME ., LE8HFKE, GRFERERMFFERES ST ck;
UR 438 23 69 3K /) 84k 4k F CR 43, @CR. UR A3 2 AN, 28, 25, BMEFRATRELHHST
ck, BIGAFIEANGE A 117%~123%; H &AM AIA CR &M T F (P<0.01)1&TF UR Fo ck; & FIRE T B4 F %
JB RARF dn, URZLEIEAIE ., 2R, 25, MR, AZSEES T CRAE 33%~99% (P<0.05); BCR.
UR & 22 + 3 UrBe . B-H) Z 423 Mo feid BACHEEE M & T ck; UR KL 13 3 A IsP &30 & T CR L 22 46%~98%.
@AM EREN: LERBTAINBIFWA, B RIG WAL IT W 23 22 513 9 M 3 BURIR K A R R R 1R G 4F
R, REMEAHFEHR, EHARER, [L#] EAKRTEEHO L2 Sa ARIRE, 5 EA ki LI
BRGE, EARTREREGREAADIAANTLEEE., B1E44523

KR 44 WAk BIEAe); HAWARM; AR, ASSE

FEISES: 87185 XHEARRERD: A TEBHS: 2095-0756(2022)06-1289-07

Effects of clear-cutting and harvest residue of
Phyllostachys edulis forests on soil quality

LIU Zongyue', LU Shixin?, XU Junjie', CHEN Xu', LOU Yikai®, QI Xiangbin*, YU Shuquan'

(1. School of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Yongkang
Natural Resources and Planning Bureau, Yongkang 321300, Zhejiang, China; 3. East China Forest Inventory and
Planning Institute, National Forestry and Grassland Administration, Hangzhou 311201, Zhejiang, China;
4. Management Office, National Nature Reserve of Mount Tianmu, Hangzhou 311311, Zhejiang, China)

Abstract: [Objective] Ecological restoration of Phyllostachys edulis forest is a challenge in subtropical regions
of China. This study aims to understand the natural restoration status of the soil after clear-cutting and residue
retention of Ph. edulis forest, so as to provide guidance for ecological restoration of forest. [Method] In the
clear-cutting sites, 3 treatments were set up, i.e. cutting residue reserved (UR), cutting residue removed (CR),
and uncut Ph. edulis forest as the control (ck). The changes of soil indexes under different treatments were

analyzed and compared through soil survey and measurement 5 years later, and fuzzy mathematical
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discrimination and principal component analysis were used to quantitatively evaluate the natural restoration
effect of Ph. edulis forest after clear-cutting. [Result] (1) The soil bulk density of CR and UR decreased by
31% and 14% respectively compared with ck (P<<0.05). Soil total porosity, capillary water holding capacity,
field water holding capacity and saturated water holding capacity were higher than those of ck. The water
holding capacity of UR soil was better than that of CR. (2) The contents of soil organic carbon, total nitrogen,
total phosphorus, alkali-hydrolyzed nitrogen and available potassium in CR and UR were higher than those in
ck, and each index increased by 17%—123%. Available phosphorus showed that CR was significantly lower
than UR and ck (P<<0.01). Due to the retention of cutting residues of Ph. edulis forest after clear-cutting, the
soil organic carbon, total nitrogen, total phosphorus, alkali-hydrolyzed nitrogen and available phosphorus in UR
were significantly higher than those in CR treatment by 33%—99% (P<<0.05). (3) The activities of urease, -
glucosidase and peroxidase in CR, UR soil were higher than those in ck. The activities of 3 extracellular
enzymes in UR soil were 46%—98% higher than those in CR treatment. (4) The comprehensive evaluation
results showed that the soil quality had been well restored, and the comprehensive scores ranging from high to
low in the restored site soil of Ph. edulis forest after clear-cutting was sample area with cutting residue reserved,
sample area with cutting residue removed, Ph. edulis forest sample area. [Conclusion] After 5 years of natural
recovery, the soil of Ph. edulis forest after clear-cutting can be restored faster than that in Ph. edulis forest land,
and the retention of the cutting residues after clear-cutting of Ph. edulis forest is more conducive to soil
restoration. [Ch, 1 fig. 4 tab. 23 ref.]

Key words: Phyllostachys edulis; clear-cutting; soil fertility; comprehensive restoration evaluation; natural

recovery; ecological restoration

PR R | b At RS RN IR Ty o R IEAE 7 Y = AR e 25 ARARATL ) 1Y
A AER AR R . S5 AR, MY SGEE R . IR WY RAER T R, HUEE +
e fbsE KRR, R B SRR BEAE LS, TR A S R G A 5 et

BAT Phyllostachys edulis J& T RAF} Gramineae W17 J& Phyllostachys #%), D= F Hp EE# Hi IX
DAL T P8 e B0, BAY RS sl FERTE 4 R R A o A 20 t4R 90 FETF IR, AT
AT RAFRTAE . A 35 2R PRI VR R 04 19 FH 1 22 S AR R v I BRHS Hl X R TR BRI AT, Al X
RGP BOaT B sk ™ BEE ThE TR A S, BATAREE AR &, AT A AR SR,
I, REATRCEHG TR BRI EEH, SERLEHNEMMICTY KRS E, Ak, X
AW, FEVFZ 7 BT B AT HU T AT 5K 25 B R AR AE AR AR AR AR, s BRI AR o L A A
MRS, JEEBAT ARSI, SEUEMF R, B ERGEW L, B R E L, Y
PR . Ak BRI R W A A, A IR S RGBT, gl B AR ) Z R A A
XA Z A, W, EHBMRICT S8y ik, JFREBMME LG ERMREZCRMR, e282Hs
JZ KR 2015 4, MFETIFIRAD BT ARA R B I E R Y AR AN, 2, XX
IIAMZBATRHATE R ABFRAE BT SO AR DX B M AT A SY , IR BT s 1
HERRIRERCR, AR BB HRAMR XA S B R EOR SR, R BT R KA BB E 4R
HEAT %
1 BFR 7% G BAERIR
1.1 HFREERR

WEFE XL T BT T I 2 R B i E R A R X, b Wi b %, Wife 44 8 AL,

ErRALEYNLRZ X, R P R R B A B AR R 2R A AR X 22—, TR 4 300 hm?, ¥k 300~
1556 m, 5% X SRR E TR AL A K ZESR, 600 m LLF ML, 600~850 m 3= b ¥ 215,
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850~1200 m A E{4E, 1200 m LA L W BARE . MR o A A 6 W1 A 3 A i A AE . 7E4K 230~850 m
A EERE AR, 850~1 100 m 4375 H G5 M MR AE MK, 1 100~1 350 m 434G 50 FE Ak, 1400 m LA I
R

AR HILEZRG AR, BATHIEN — PR IR MR, 85040 724K 350~900 m. T
PRI XA RV ARG E TGS, BT BRRE, SIATES, IEAWm & &y 5Kk,
M55 hm® & GEY 5K 3] 105 hm?®, XS X EA MR B IR H 5 FE ., Al B ARARH
W E R Y H IR X RS BIR, (R 2RO, 2015 4R2e DYAIE, SR AR BAT RIS TR
AN, FHFHRIGESE 3 a d 7 N TR, Bk BE Y. BMMERELE Sa HRWKE, Wil
A T AL, AR FRSSIT I, SRS B AT A LU ALY 2 R A AR e
1.2 Rt

F 2017 4E7E BATAR R AR IX BB E T 15 BR (CR) MR B (UR) RARFI A WFEHAS 34, TERKXEAT
AR BT BEREHD (ck) 3 4. BEHLE AL 20 mx20 m, AR R P £ AT AR a4 R 14 5 mxS m EET .

FE 2020 4F 11 F FEHL A A (0 6] B SR 48 3R, R REHL ISR A 5 SUIRORR 1S, 951 SR I 0~10,
10~20 cm 2 3 A S A FIERIR A RES, JE5T 2 mm 5, ERAES TP RIS KA, S5 it
i b P DU AL 2= T (T 200 em® B T) TR HUL SR AR 0~10, 10~20 em + )2 - HEF T 45
Yy ;S eE R SVRATAE 4 °C IREE T I A2 - S B 1
1.3 MEFHZE

TR AT TS % (R R A T O ik VAT I e, AT | fLBREE . KRR . R/
K, BERKE LS /KERMNFIIENE . 1 pH R pH i E K RSy 2.5:1.0); 1A
BUTT R i i A/ B PR R A AL - A i D s AL BURIE 5 2R T U A M A A Rl -0 36
Pt M e ; 28R S S IE Rl e Bl R FH B B e 5 A R R b R - s fk =
P&, FHBSPULL AN s AR G T . IR AN TE 5% GERMAN S8 (fi Y ff - 30
PRI, FRMER A o ke, 7K i G A8 FH R 3B B (4-MUB) 1B MR bros , S TG 1
L-ZFRN AR (L-DOPA) 1ENIKIAr/n . FIRFLAR S . (8 22 D RE EEbR A0 5 5457 B[] P R
TR 45 T AR AL RS T A 2 S = W A e R TS BTG
1.4 HiESH

K Excel 2019 #4785 56 3, F SPSS 26.0 #7410 HT . X BATMAEHL IR G A SR 9K 2 170 1l
TR Al BT S M A M 25 S AR R R T 22538 (one-way ANOVA), Ik E 7K E R 0.05,
FER M Tukey J5 kAT WKLY . GEiT45 2R ] Origin 2018 &,
1.5 ZEMRERRTEM
1.5.1 #MEFNHIEAF SR HIETHYEMET . (A AN, ARSI ET 34 kS
Fr, 4r5l&: 0~10, 10~20 cm +J2 H3E4E . FLBE . BEROKE . HERDKE . WARDKE . pH.
AVLUR TR RATUR . SRR A, SRR AT AL AR TR 4
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B, B0, ARAERHEEA/NT 1 MR Z5HR AN T 80%, R EMR . RiF, EEN TR,
VAN T e KRBT 90% BYFE R, X HIEAT Pearson FHIE/MT, W5 AH I BB R K I HEARAE T4
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2 HREHARH

2.1 TIEVIEMR

& 1A L. 78 0~10 cm 22 L3, ck Zb BRI IR E 0 b CR. UR 4bBE & 31% M 14%;
UR Kb 345 Bl = F CR AGEE, (HE R %225 UR. CRACHEAY HIEBFLBRRE . B KE . A
KA AR K 3 3 T ck AbBE, MR EZER . £ 10~20 cm I, ck A FEHHEZRE 550 CR.,
UR Ab3 R 39% F137%; ck, CR Fl UR ZbFEAY SALBRE O %22 7, UR ARE BASHKE . HEEK
AR RF K B3 8 T CR AN ck AbFE (P<<0.05).

F1 AEAER T EYIEMER

Table 1  Soil physical properties of different treatments
T+ )Z/em AbFR AH/(grem™) BILBREE /% EBERKE/ (g kg ™) H a7k it A(g kg ™) MK 2/ (g kg ™)

CR 0.67+0.02 b 58.1423 a 470+17 a 434+18 a 654424 a
0~10 UR 0.77+0.06 b 5224192 519440 a 464+35 a 67051 a
ck 0.88+0.04 a 522413 a 44320 a 406£18 a 605429 a
CR 0.67+0.02 b 61.4+1.7a 487+15 b 447£14 b 682424 b
10~20 UR 0.68+0.05 b 58.3+1.8a 596+47 a 527439 a 767+59 a
ck 0.93+0.03 a 54.0+13 a 439422 b 394£19 b 610428 b

LW Bl P EEbR DR . AR/ NG FRERR R — RN R AR HRE] 22 5 125 (P <<0.05)

22 TEUFEER

2 AT UL: £ 0~10 cm +3E, UR AbFEfY pH B KT CR Al ck ZbHE (P<<0.05), UR ZLERAYAGHL
W, A . AU E RS B EE T CR Ml ck 4, UR AP A4 HLRR 253 B CR F ck &b
PR 99% 1 117%, 4% 5 93% 1 123%, W 57% M 87%, Wsff A = 95% Ml 107%., ck AbFH 1) H 3L
B BB F T UR HIl CR(P<<0.05), 7E 10~20 cm 31, UR b FR{Y pH WS T> CR H1 ck 4b 34,
UR AbBH A LA . 222, B0 AT i 0 403 1 2% 5 T CR Al ck Zb3 (P<<0.05); UR b2 51
F s U E LT CR Ml ek ARFR, ok AFR A ASH Br i 70 20 i & I8 T UR Al CR 40 (P<<0.05).

®2 ARLEMTELFER

Table 2 Soil chemical properties of different treatments

tJRfem  AbE - AL e 2/ 25/ WA AR O
= P (gkg™) (gkg™) (gkg™ (gkg™ (mg'kg') (mg-kg!) (mg-kg™)

CR 5.09+0.06a  36.86£2.62b  3.27+0.24b  0.37+0.02b  25.29+1.61 a 101£7 b 1.4£0.1b 189+13 a
0~10 UR 4.73£0.06 b  73.25+7.25a  6.30+0.54a  0.58+0.04a  16.58+0.43 b 96+11 a 1.9+0.1 a 19515 a
ck 5.03£0.09a  33.73£2.78b  2.8240.23b  0.31+0.01b  22.67+1.10a 95+5 b 2.1+0.1 a 105£13 b

CR 5.26+0.08a  31.11£2.43b  2.71+0.21b  0.34+0.02b  26.31+1.78 a 9549 b 1.1£0.1b 169+11 a
10~20 UR 4.98+0.09a  53.68+6.03a  4.62+047a  0.55+0.05a  17.00+£0.43 b 159+9 a 1.6£0.2 a 162+12 a
ck 5.03+0.10a  29.07£1.59b  2.38+0.14b  0.29+0.02b  22.21+0.99 a 82+4 b 1.7£0.1a 97+12 b

BT K T AR . AR IRLNG R R Rl — R R B 2% 5 135 (P<0.05)

2.3 HiERSMEETEE

M1 3 AT BIEAORE, PR HIEmbEmergslh, BATMERIG UR. CR AbHAY - KRG . B- A 25 0
FF Bl A S A A TS P R T ok AbEE; UR AR EE A+ HERY 4 R IR ANEE S MRS R T CRADEE, IR R
46%~98%. TE 0~10 cm T3, UR Kb FRAY DR . 2 1 B0 2 T A -4 2 A0 1 OS2 1B 3% = T CROAN
ck Ab B (P<<0.05), 3 FrAb B )ik ALt i 1 0 35 25 55 ok A UL S8 ) TR A A R A 9 M LU CR A3
& 47%. TE 10~20 cm T3, UR Kb B0 IR . W2 1 5l 1R it R0 -4k 7 W 1 il 0 1k 1) Wl 355 T CROAN
ck AbF (P<<0.05), 3 FabIR Ayt ALY BG ETC BE 2E
24 ZEHREMMITEN

W3 )2 1 34 AR RRA F AL AT, FRE T A ER, RETTERE N 83.82%; A5 1 EMAHE
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Table 3  Soil extracellar enzyme activity of different treatments

IRt/ TR BRI A Jix it/ FRAERETARY  B-HA A A LA

FJZfem AbHE | S| 1l | +J7/em 43 1, 1,31 | “1, -l
(umol-g~+h™) (umol-g~+h™) (umol-g™+h™) (umol-g +h™) (pmol-g~+h™) (umol*g +h™) (umol-g™+h™) (umol g +h™)

CR  424+40b 476£52b  41.1+4.9b 768475 a CR  338+44b 508£59b  37.7+43b 766+132 a

0~10 UR  836:10la  944+90a  77.0¢11.6a 1123%152a || 1020 UR  542475a 884+87a  71.9:8.0a  1039+I84a
ck  290+71b 701£76b  44.0£8.0b 770147 a ck  243+40b 569+66b  373+7.1b 723104 2

VT B IR DR . A RVING TR [ — R AR b A 2 5 825 (P<0.05)

54 14.100, TTHkZ 41.5%, FEEZWEE TR 0~10 cm & (rrng). 10~20 cm A (opny). 0~10 cm A
BLIT (xsoc 1) 10~20 cm B HLE (xsocy). 0~10 cm BRAEZA (xang)~ 10~20 cm BEf# A (xany) 5 6 D8R
552 FRUTFHEIER 4.646, TTRKER 13.7%, FZZWEFH 0~10 cm FLBEE (xpy). 10~20 cm FLIRSE
(xpy) F1 10~20 cm MR AHFK & (xsper) 55 3 DHEIR; 5 3 FRIMFE(E N 3.100, TTHRFN 9.1%, FEZ
e X2 0~10 cm B ALHR (xag 1) F1 10~20 cm B (eacq)s 5 4 E RS FRAEH Ry 2.500, TTRRAE Ny
7.3%, FEELEE TR 0~10 cm A 88 (xap1). 10~20 cm A UM (cppyr) A1 10~20 cm -7 285 15 il 75 P
(pp); 2B 5 FRUMFIEE N 1.610, TTERR N 4.735%, FEZIE TR 0~10 cm FLEE (xp 1) F1 10~20
em i EALWIEEIEVE (opprp)s 2B 6 ERUMEFIEAE N 1.300, TimkFR N 3.8%, FEEWA T A 10~20 cm B-
AR IR E (eppp)s 0 7 ERUMRAEE A 1,300, TTHERER N 3.7%, FEEME T8 10~20 cm PRI
PR IETE (cacpn)o 5 FHUSTREA BBl ZAH G AT Jo S 3B B 7 VPN FEAR . 439100 Xt v Xp s Xak 1 -

XAPT ~ XPERII » X¥BGIl » XYACPIl o

AR 1B 5 $5 b A B8 22 b AL AR PR AL (55 4) x4 FEEENERRENE
FA 4 S o 2 B PR AR AR Table 4 Comprehensive evaluation indices and weights
§=0.20F (xpy 1 )H0.15F(xp  )F0. 18 F(x o 1 )H0.17F(xpp 1 )+ B0 xovi %en Xakl Xapl Yeerm XpGll Yacel
0.12F(xpgg 1) +0.17F(xpg 1) F0.18F (Xacp)o PR 020 015 018 017 012 017 0.18

M 0~10. 10~20 cm 25 2 J2 + 2 P40 45 5 5k NHFTTZE 0951 0772 0.880 0.830 0.598 0.857 0.888
A (E ), BT R RIS A 2 T AT

MAFsr, H URALEEAG70 % T CR 4B, CR, UR, 0.7 ¢
ck ZbBRZE AR5 4350 0.41, 0.61. 0.37, UR AbHE 0.6 |-

ZEAAR5Y 43 e CR AT ck AL PR 49% i 65%. UR 0.5

HRBEAY 0~10 cm AAUHAH 0.11, F5F CRAHE(0.05) & 04 [ s

Al ck AbJH (0.04); CRABFEAN UR ALFHAG 0~10cm 3 & 03[ ZZ
WA N 0.10, T ck AbFE (0.04); URABIE 02| =

9 10~20 cm B 4B #F 7543 09 0.08, 5T CR Al ol B

ck Zb B (0.04); UR AL B Y 10~20 cm 2 1B 2 i 15 0 % - %
53010, T CR (0.05) il ck Ab3E (0.06). CR L ok

3 skt = =,

30 EAGEREENS I LB X, 0-10em 5 Xy, 1020 om LA X, 0-10an
LR TR R AR BB, g R b1 em BAGR Ay, 1020 em LD,

AT R, HOBEE LTI b

P TR T, RS T R A B MR SRR S

E/(J ﬁ &‘i ‘Iﬁf[M] o Eé ﬁ E/(J /\/f% Al"ét 1:& gi s ﬂ ﬁ jj‘-;H\:ZE frl‘%:_ E(J Figure 1  Synthesis scores of soil properties in the sample areas

SRR A AR SR 0 K, B A GO, PR Y 22 RERED T W 115

A TR, AIE0-E 4 2 B S ARG A . BT UR 2 5 0 FAMEL, ML

B ol M, R T VS, FUBIERERRE S, LIRS, AW, BRAEEUNE
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32 EMMEBERERERRYEEAAI LIENZ I

EMMRARIG 7 A KA A RARTI AW A3 Ty AN [R) 250 b b 08 7y sCRAE B B - A5, IR
FRARFI W s e b3, TR0 Je vT 8+ A BB RISR 43, /b R R, B S XA DT
K A AR R AR 7 e — e s iU ARIFSE R . E 0~10 A1 10~20 om )2 LI, SRR
R B HEA PR . 5. 2B, GRS AR R A A 2 TR AR AR T B X
XEMFRED, BREEY ] ZHAO P REFE MR AR 3, HRAF RO B X AR
Mt . FRPEEIREE . B-A 200 T B S M S TR AR T BRI . AR R RIERE R S R
HLBT & i B A OC A ML & 50 T AR = 1) - S AR BTG PR, DR B SRARF R s 1 T
TP AN, BF, SRR BRSBTS e, S R BRI R, (H
P EIS), ANE R IR, D BRI 5
33 it

BRI F AR 300 1 - 38R A AT, PR B SRR A i A8 By AR A T R AR A i 0 7
P AT DU A RO = A . 2R 2. R AR R B A, DL S SR AR A
RN TBATMFE G LA SRR, R RAR R U B E L AT MG a A, [REfn] 2
IR B G ) - SR S ROR

4 HFE Wk

[1] NAGATI M, ROY M, MANZI S, et al. Impact of local forest composition on soil fungal communities in a mixed boreal
forest [J]. Plant Soil, 2018, 432(1/2): 345 — 357.

[2] CRAWFORD K M, BAUER J T, COMITA S, et al. When and where plant-soil feedback may promote plant coexistence: a
meta-analysis [J]. Ecol Lett, 2019, 22(8): 1274 — 1284.

[3] QIAO Leilei, LI Yuanze, SONG Yahui, et al. Effects of vegetation restoration on the distribution of nutrients, glomalin-
related soil protein, and enzyme activity in soil aggregates on the loess plateau, China[J/OL]. Forests, 2019, 10(9):
796[2021-12-10]. doi: 10.3390/10090796.

(4] Wouk, Rk, IALBATAR A S R G RE I 2 BCAL AW ST (V] AR 252241, 2000, 11(2): 193 - 195.

LAN Bin, HE Dongjin. Energy distribution of Phyllostachys pubescens ecosytem in north Fujian [J1. Chin J Appl Ecol,
2000, 11(2): 193 - 195.

[5] OKUTOMI K, SHINODA S, FUKUDA H. Causal analysis of the invasion of broad-leaved forest by bamboo in Japan [J]..J
Veg Sci, 1996, 7(5): 723 — 728.

[6] ISAGI Y, TORII A. Range Expansion and its mechanisms in a naturalized bamboo species, Phyllostachys pubescens, in
Japan [J]. J Sustainable For, 1997, 6(1/2): 127 — 141.

(7] TuneE, EAR, FEE, 55 K H ILERR AR X BATARY K@ B [T]. $rTAR =B 24k, 2006, 23(3): 297 —
300.

DING Lixia, WANG Zuliang, ZHOU Guomo, et al. Monitoring Phyllostachys pubescens stands expansion in National
Nature Reserve of Mount Tianmu by remote sensing [J]. J Zhejiang For Coll, 2006, 23(3): 297 — 300.

[8] OSEI R, ANSONG M, ZERBE S. Comparison of socio-economic and ecological benefits of bamboo and trees: the
perspectives of local communities in south-western Ghana [J]. Southern For J For Sci, 2019, 81(3): 255 — 260.

(91 Pk, Jo L, E86FE, 55, K H i E R A RSP X BATY HOE R AR 454 A2 A 0T 5E [0 PE Al B, 2012,
41(1): 77 - 82.

BAI Shangbin, ZHOU Guomo, WANG Yixiang, et al. Stand structure change of Phyllostachys pubescens forest expansion
in Tianmushan National Nature Reserve [J].J West China For Sci, 2012, 41(1): 77 — 82.
(10] &z, WO, R, 55 K H LSBT A SR SRRV 85 2R 00 (0] W R AMOR 2224412, 2020, 37(4):
710 —719.
WANG Zhengyi, DAI Qilin, BAI Cheng, et al. Types and diversity of natural regeneration community after clear cutting of


https://doi.org/10.1111/ele.13278
https://doi.org/10.3321/j.issn:1001-9332.2000.02.009
https://doi.org/10.3321/j.issn:1001-9332.2000.02.009
https://doi.org/10.2307/3236383
https://doi.org/10.2307/3236383
https://doi.org/10.2989/20702620.2019.1581499
https://doi.org/10.3969/j.issn.1672-8246.2012.01.011
https://doi.org/10.3969/j.issn.1672-8246.2012.01.011
https://doi.org/10.1111/ele.13278
https://doi.org/10.3321/j.issn:1001-9332.2000.02.009
https://doi.org/10.3321/j.issn:1001-9332.2000.02.009
https://doi.org/10.2307/3236383
https://doi.org/10.2307/3236383
https://doi.org/10.2989/20702620.2019.1581499
https://doi.org/10.3969/j.issn.1672-8246.2012.01.011
https://doi.org/10.3969/j.issn.1672-8246.2012.01.011

5539 B4 6 4] XERBEAT BT SRR AR £ B Xk - M i g 1295

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Phyllostachys edulis forests in Mount Tianmu, China [J]. J Zhejiang A&F Univ, 2020, 37(4): 710 — 719.

BRI, XS, AR, 45, K B IS SR RS AP RRE [T] . VRO 7274k, 2022, 39(4): 705 — 716.
CHEN Xu, LIU Zongyue, XU Junjie, et al. Restoration characteristics of Phyllostachys edulis community after clear-
cutting in Mount Tianmu [J]. J Zhejiang A&F Univ, 2022,39(4): 705 — 716.

G, el A2 Br R ML e hELO R R, 2000.

LU Rukun. The Analysis Method of Soil Agricultural Chemistry[M]. Beijing: China Agricultural Science and Technology
Press, 2000.

GERMAN D P, WEINTRAUB M N, GRANDY A S, et al. Optimization of hydrolytic and oxidative enzyme methods for
ecosystem studies [J]. Soil Biol Biochem, 2011, 43(7): 1387 —97.

FUIJII K, SHIBATA M, KITAJIMA K, et al. Plant-soil interactions maintain biodiversity and functions of tropical forest
ecosystems [J]. Curr Top Ecol, 2018, 33(1): 149 — 160.

WS, A, Rm, 5. BT ARE GO s A ML A R shZsszmg 1], 352208, 2020, 39(7): 2263 —
2272.

CHI Xinchen, SONG Chao, ZHU Xiangtao, et al. Effects of moso bamboo invasion on soil active organic carbon and
nitrogen in a evergreen broad-leaved forest in subtropical China [J]. Chin J Ecol, 2020, 39(7): 2263 — 2272.

i, J A, EEERE, A R H IR X RIS A 2 REEXT B AT AR RN K sh 7280 (1], A= 2 REE, 2013,
21(3): 288 —295.

BAI Shangbin, ZHOU Guomo, WANG Yixiang, et al. Plant species diversity and dynamics in forests invaded by moso
bamboo (Phyllostachys edulis) in Tianmu Mountain Nature Reserve [J]. Biodiversity Sci, 2013, 21(3): 288 — 295.
EISENBIES M H, VANCE E D, AUST W M, et al. Intensive utilization of harvest residues in southern pine plantations:
quantities available and implications for nutrient budgets and sustainable site productivity [J]. Bioenergy Res, 2009, 2(3):
90 — 98.

FRAGHL, FENTE, VP2, 55 RATR AR YA R AL BT 2R AZ AR YR A3 LB 2 53 AR DGR M (0 5w (0], 3
#lz, 2019, 56(6): 1504 — 1513.

WU Chuanjin, GUO Jianfeng, XU Enlan, et al. Effects of logging residue on composition of soil carbon and activity of
related enzymes in soil of a young Chinese fir plantation as affected by residue handling mode [J]. Acta Pedol Sin, 2019,
56(6): 1504 — 1513.

R, RIS, VA R B AT MO - B SRR LU 0] AR Be iz, 2006, 26(4): 299 — 302.

HUANG Qitang, CHEN Ailing, HE Jun. Comparison of soil physical and chemical properties among various Phyllostachys
pubescens plantation [J]. J Fujian Coll For, 2006, 26(4): 299 — 302.

ZHAO Yingzhi, LIANG Chenfei, SHAO Shuai, ef al. Linkages of litter and soil C:N:P stoichiometry with soil microbial
resource limitation and community structure in a subtropical broadleaf forest invaded by moso bamboo [J]. Plant Soil,
2021, 465(1/2): 473 — 490.

RGERR, LHhh, R KB INERY ARG XA K0 AR S Ty a2 [, TEPE Ol 272741k, 2008,
30(4): 689 — 692.

WU Jiasen, JIANG Peikun, WANG Zuliang. The effects of Phyllostachys pubescens expansionon onsoil fertility in
National Nature Reserve of Mount Tianmu [J]. Acta Agric Univ Jiangxi, 2008, 30(4): 689 — 692.

GRANDY A S, STRICKLAND M S, LAUBER C L, ef al. The influence of microbial communities, management, and soil
texture on soil organic matter chemistry [J]. Geoderma, 2009, 150(3/4): 278 — 286.

CHODAK M, NIKLINSKA M. The effect of different tree species on the chemical and microbial properties of reclaimed
mine soils [J]. Biol Fert Soil, 2010, 46(6): 555 — 566.


https://doi.org/10.11833/j.issn.2095-0756.20210595
https://doi.org/10.11833/j.issn.2095-0756.20210595
https://doi.org/10.1016/j.soilbio.2011.03.017
https://doi.org/10.3724/SP.J.1003.2013.08258
https://doi.org/10.3724/SP.J.1003.2013.08258
https://doi.org/10.1007/s12155-009-9036-z
https://doi.org/10.11766/trxb201812110500
https://doi.org/10.11766/trxb201812110500
https://doi.org/10.11766/trxb201812110500
https://doi.org/10.3969/j.issn.1000-2286.2008.04.024
https://doi.org/10.3969/j.issn.1000-2286.2008.04.024
https://doi.org/10.1007/s00374-010-0462-z
https://doi.org/10.11833/j.issn.2095-0756.20210595
https://doi.org/10.11833/j.issn.2095-0756.20210595
https://doi.org/10.1016/j.soilbio.2011.03.017
https://doi.org/10.3724/SP.J.1003.2013.08258
https://doi.org/10.3724/SP.J.1003.2013.08258
https://doi.org/10.1007/s12155-009-9036-z
https://doi.org/10.11766/trxb201812110500
https://doi.org/10.11766/trxb201812110500
https://doi.org/10.11766/trxb201812110500
https://doi.org/10.3969/j.issn.1000-2286.2008.04.024
https://doi.org/10.3969/j.issn.1000-2286.2008.04.024
https://doi.org/10.1007/s00374-010-0462-z

	1 研究方法与数据来源
	1.1 研究区概况
	1.2 试验设计
	1.3 测定方法
	1.4 数据分析
	1.5 综合恢复效果评价
	1.5.1 构建评价指标
	1.5.2 指标权重
	1.5.3 综合评价模型


	2 结果与分析
	2.1 土壤物理性质
	2.2 土壤化学性质
	2.3 土壤胞外酶活性
	2.4 综合恢复效应评价

	3 结论与讨论
	3.1 毛竹林皆伐后植物多样性恢复对土壤的影响
	3.2 毛竹林皆伐后采伐剩余物管理方式对土壤的影响
	3.3 结论

	参考文献

