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LYyAEFEFTE R, NEAKIRE, L A
(R EMOL BB 58 B R MO AR T, & FH - 311400)

FE LRI T 1984 AEMKINA R 2B R EATMATFRIZ 5095 T REEBMMREAZE G LIEADREN L, 45 81%
B () BEALEE 0—10 em 2 BRI SG VLR 5 A bk KIEHE VR ABZHE IS =53 T 8.64% ,
14.11% ,8.29% ,29.70% (0—20 cm) , 2& 5 BRI W FE K-, (2) PR B AT AR IFA R (Y 31 ThTARP A0 1 Bl - J2 % B 18 4 o g 52
TR HTRFEEARR, FEALEF—TRE LW T BT 805 A 4bmk AR A VLR R REEE, (3) LIEKTEER
MU Z (8], 38 S LR 5 Ak KA MLk S H 32 A KAl AL K| Ca Mg Z [AIAH S M358 3] i 32 sl 3 /K
KA MU S M AR DN W38 ) SR A DL & bR 5 BUSCES A  8AE O6 o, 5 e R R 4 Z (A DG PR 34K 1 35
(4) EAGERANT H885 AR Z A B KIS TR LA 245 5503 S 30 e 3 B, A 4350 i 30 43 + 254 3 25K
S, R, EAZE BT, W EE S LB A PR, 454 HIERE R S BT RRE R IR A S L AT E
R LA BIWGEE - B A SE B A AR T R 28 I E 1,

KRR BTG AL RAA YU ; H A LR

Changes in soil active organic carbon under different management types of

bamboo stands

MA Shaojie, LI Zhengcai®, WANG Bin, LIU Rongjie, GERI Letu, WANG Gang
Research Institute of Subtropical Foresiry, CAF, Fuyang 311400 Zhejiang, China

Abstract; Under the situation of increasing problems concerning with the environmental quality in forest land and the long-
term productivity of forest, it was significant to develop and improve management strategies that maintain the function and
protect the resources of soils. Changes of forest management strategies may lead to change in SOC quantity and quality. It
was necessary to maintain a high SOC status for long-term land use due to the multiple beneficial effects of SOC on the soil
nutrient states, structure and water holding capacity etc. The effects of different silvicultural practices on soil organic carbon
were still poorly approached. Thus we performed the study on changes of soil organic carbon (SOC) in the Moso
( Phyllostachys pubescens) stands among the long-term conversion of extensively managed and intensively managed in Fuyang
County, Zhejiang province, where Moso were widely distributed. Bamboo stands of different management types, which were
established in 1984 | were designed to investigate the effects of intensive management on SOC. The results showed: total
organic carbon (TOC) , readily oxidation carbon (ROC) , water soluble organic carbon ( WSOC) and light fraction organic
matter (LFOM) in 0—10cm soil layer were significantly decreased by 8. 64% , 14. 11% , 8.29% and 29. 70% (0—
20cm) respectively after intensive management. The vertical features of different soil organic carbon under two management

types of bamboo stands were observed in decline trends with increasing of soil depths, while both of the decline scopes were

BT s AR B Bh I H (2008C12067-1)
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different. The profile distribution of soil ROC and WSOC varied to some extent since intensive practice. These different
fractions of labile organic carbon mentioned above were all interrelated, significantly or extremely significantly, and they
also were well correlated with total N, hydrolysis N, available K, Ca, Mg ( WSOC wasn’t significantly correlated with
available P) , while LFOM wasn't significantly related to other soil nutrients except available Ca. Moreover after intensive
management , availability of ROC, availability of WSOC and activity of carbon pool were decreased with significant level in
part of soil layers. Therefore, to improve soil quality and achieve the goal of sustainable management of bamboo stands, a
mixture of organic and inorganic manures with the proper ratio in bamboo stands should be applied under the conditions of
intensive management, combined with ploughing, weeding, reasonable bamboo leaving and bamboo cutting, which could
fulfill a high yield of bamboo shoot and bamboo culm, and maintain the ecological function of bamboo stands.

The variation of results observed in soil C pool responded to different silvicultural methods in different studies may be
due to variation in site types, original soil condition, timing and realization of forest managements, climatic factors, and/or
interaction of some or all of these. However, this study along with the meta-analysis suggested that a categorical assumption
of soil C loss under different forest management was unwarranted. Certainly, it was still needed to identify management
methods that were most likely to cause or prevent SOC loss by further study. On the other hand, hydric soils may be much
more sensitive to changes in temperature and moisture regimes as a result of silvicultural practices. Because the amount of
the organic matter pool in mineral soils represents the potential to supply nitrogen, it is desirable to maintain organic matter

in bamboo stands.

Key Words: bamboo stands; intensive management; light fraction organic matter; labile organic carbon

EAT (Phyllostachys pubescens ) FJ@ARARBHTARININTE , o3 ERA TR, FREBATHAT I 40% L1714
Yt R HEAR Je i AL TR BH AR AR 24 4 B R i R ORI R S T B AT MR H
ST RV AERIREE R, A BEAE IR T K R SR R it Ak A ) - g s A IR ) B
TR

T SR AR A BRORAG PR RN A 7 ) B RS EAE I DR G - e P i A8 Ak R e A TR
1 SRR AR, MRS R R 2 OGN PR AR R R AR /NS A3, (H T
PEA BLER AT 7E T iR A A S B 13 B NV A, X E S S AR A e A AR Tk S
AR ATHFLE LB B E 2 B E AR T 46 7R 8 AL i R ARk R g AL AR R 5 28+
BT I = B0 3, o P A5 B 2 R Rk g AR AT S TR AP 18 Sk v 05 T 2 SR ik | A A LT R 3
i TG VEA HUBR R SR AR R B AR SCE TERF T BATREE 2278 5 + 585 MR ML 9 28 L A, LAY
B4 TR S e+ AT ) o ) SR 0L, B4R BT TR a2
1 MRMXRERARTE
1.1 it

TR DA T W VLA FH T e L3 R A 2 R G LW 5T o, M PR B 119°56'—120°02E, 30°03"—30°
06N, J AL B 7 e, W e, ORI, 47 2l 16,2 °C AR H KR 1464 mm, JGHI 237 d, £
s Kawhs BRENMIRIELLE,

TZH DT S b BRI AT | TOUR A 7 A A S BT 3 - It R b, 1R 3k 6 AR 38 e o oK i 9 38 o
LKA 35 B 0 A Ji AR b DX R AR SRR AR R 22 L T B RBEIR | BRARBI AR Ce % 16 U A= AR ARl T b AN AR A
BAE BRI AR LLFE 3B ( Fagaceae ) FE} (Lauraceae ) | 1L A5 F ( Theaceae ) FIA 22} ( Magnoliaceae ) FH 4/
RE) M T, N T FEE IR B A2 K ( Cunninghamia lanceolata ( Lamb. ) Hook. ) . BAT. & B ¥~ ( Pinus
Massoniana Lamb. )55
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1.2 Wk
1.2.1  HUREFNI S 7 vk

R X AR A ZE BATHRIR T 1984 45 AT AT%5 BE 24 3000—3500 #k/hm® , -4 9. 23 em (4 Hh i
AW S ATHME) AT TOHEAR (245 B 2a BHAE 1 IR, BIFRRE 30 om, B4 8—9 HEFIL 1 IR, BT KRR 2 H |
6 AN 1 R, & A NI & 100 kg/hm( SF743 (N+P,0,+K,0) =30% ) ; A HLIE LIRE 3 & | i
A 50 kg/hm® (BT E, A iSRS H VLR 15% A 0.5% 85 0.5% #0.45% ) , R HFF AR )7 =X, IR
JE 30 em; ARG EN L ERAX LT H MR BER , AR s R T LT o0 5 & B AR BAT 5
FAMRZ B S (BEAUiE AR F s ol LS 08 B = LG ) | FUME I B0 /e BAT 48 7 K 2 —a R ek,
F5E X AT B R B SRR 28 8 B TR, A MRS A7 %% B 2l 2500—3000 B/ hm® , SF-3 M 4% 9. 90 em (LK Z:
ETMAZ SR RN, HL R AR AT R R R ST AT B AR TR AL B AT (A B AR R & T
BT R THER JRm B 2 AREFIL 1 IR ANEAE AEIRE, DA HEE IR,

2010 4FERKZE (10 ), AEBAT R 77 100 A 5% [ 2 A 1 P e B LA FQ 3R 1k A b (P PR AR B8 R AR — 3
PUERE s EAT AT et ) 6 A, AR MBI AU 20 mx20 m, [RIAFSE PR 5 BATARIE 2 AR 6 4, B R b
TR 20 mx20 m, £E 2GRS E BT A FE b 58 B™ ks 45 il 72 242 300 m AYE TN, )25 80
em, PARAIE 2 FhZ 2RI BATMOMM ISR i m) 3B RE | - B o A PR 85 PR - AR — B ORI 488 B ATAR 13
R KRR R A S 1,12 mg/g,81.31 mg/ke,1.37 mg/kg,27.71 mg/ke) ., 5Hnss
EATMAR L, LG4 BRI 5] BE L ST AR &, AT R I A i s A B, I R 2 R
WREAG, 37 AR X — 2

AR b RS I AT R % FEA MR AT 3 5 A, BR BT RE H 2 S, 5 em AR A 145
4y 0—10 ,10—20 .20—30 .30—40 .40—50 ,.50—60 .60—70 cm F170—80 cm 1 )2 R4 +4E, MidtR4E 480 5 +
HERE L R RE ML I AR BZ R IE T B IR A AR5 Ak O AR, 25 2% 3 2 mm FLAR 1 40
JE 53 RIS, — 03 A P T 3K B A AL (WSOC) W& ' (UK - Heifh 5:1) 5 55—y AR AT AR b 3RS
FHT 3R HUER (TOC) 1) By 886 (ROC) M) R4 A HLT (LFOM) & 5752

A YR B RRATEIE 5 A ABIR (ROC) < R R A FRER A Ak 7, Fkad 0. 25 mm G i £ 38 (7%
15—30 mg AHLEK) , Hil1 333 mmol/L i 4% FRATVA R 25 mL, % E83% 1 h, B0 5 min(4000 r/min) , B _E &R
FHR BT KH 1:250 F ke s AL EE T 565 nm N IE R BERE S OGAE A, 25 A5 R OB E 2
# 7£ KMnO, %% (mmol/L) X IG(H A MFRMERTZE F 315 H KMnO, ¢ B2 (978 b , i 1 45 g AL il ik
AR EERR (WSOC)  FREEE 10.00 g, /K £ HA 5:1,25 C 217K R HE 30 min (250 ¥X/min) , 0> 10 min
(6000 r/min) , WA 0.45 wm JEAAMIES  BEAE £ H: TOC-VepH A HLUER /BT T BN E (R 3 1K) .
BAFYLTE(LFOM) Bt 2 mm i BT +4E 10.00 g 7E 250 ml F 5045 H, 150 mL 1.70 g/ml. Nal &
W47 1 h, B0 (1000 v/min) 10 min, EIFWRAGETHA 0.45 wm SRR - b <o o, i 48 B iR ]
0.01 mol/LCaCl, FZEM/KIFUE , FA #B 73 H 58 /K AT PR /NS rh B0 Th R AR iR
IR 3 R, RIS B AR IR G e —iE 60 CHLT  FRiE A3 R A A ML BT i, SR8 )5 T AR A HILE Y
it (A AU TR IR L)

FHEFE O EME A U LG R A 5 - M K R e A RIS I AL ] HCT -

1.2.2 Sitabrnk
RIS EE FH SPSS16. 0 et R38R A T K30 5 1 AT PR A B850 L A3, AH G A0 BT R FHOSURAG 6
WEA R (% )= WA VUK (g/kg) / A WL (2/kg)
WRIETE#E (A)= LC/RC=LC/(TOC-LC)
o LC Ry HHEIEVERR (g/kg) s RC NAEISPEA HLER (2/kg) s TOC R A DK (g/kg) ™,
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2
He

Eild 32 &

2 GBRE5SW
2.1 ANFEZERBEATR LT PRI

M1 ATLUE H, BTMEALE G, RGP & 7 0—10 em /0 T 2.8 g/kg, HAh4S + 2 #A
B AR 1R 2 R B E K, XTI T ATAREE A LB TR N EAR Z2RE b T AL T
A TR, 5 — 5 I SRS E M FAR RIS R RS  Br XU RE ) 25, KUy T R A 4N
$7,0—10 em - HERR R 3/ | [RIHIFT X R R R HAE R K R A M B, X S R T R R
MIFEAT IR e 2 R LR A 1 S R A A MR Ak, 5 R LB AR A A, BT AR
225 )5 ,0—10 cm f170—80 cm 1 )25 FALHR & & R B B FRET 14, 11% f11.25% , H22 55 W3
XA, —J5 i, A DR 5 AR 0 3 IR ARG s 59—, R 00t F AR AR A 0k 1T+ B S Ak A HL
AR R

BEARET  BIMOKEMEAILR &5 0—10 em 22 FHET 8.29% , 22 R B3, XN AN HREL
8, AR AN B 15 390K VA P AT HLAR & el 20 Iz b el w g b A WL AR A NS 4 S
ZWZET  FERFENARMER T, SIS A PR S 34,

BEALE,0—20 cm 20—40 cm 1 40—60 em + )2 IR A G PR & =500 FRET 29.70% 22.89%
F11.97% , H2E R8I 0 E KT, SORPFONHYIRE R YIRS 2 4 0 S B e o, — D i 4
B BER A /D 5 — 5 1 B A AR AR 0 5 5 R R G IR T R R A (5o 27
T3 B9 LY RS S T g i A= R, TSR 29 2038 5 BT IR A WL & 2 R

®1 FRELEXRBREMKRTEENBRNITAES

Table 1 Vertical distribution of soil organic carbon under various management types

MAHLEE TOC/ (g/kg) S84k ROC/ (g/kg) IKIEHA PR WSOC/ (mg/kg)  BRAIAHLIT LFOM/ (g/kg)
Soiitl)f;ers %2’1%% *ﬂiﬁlé’fﬁ %éﬁéﬂ‘ﬁ *ﬁfﬂlé’fﬁ %é’]%ﬁ *ﬂfﬁl%:ﬁ’ £ é’/rﬁ *ﬁfﬁléﬁﬁ
Jem Intensive Extensive Intensive Extensive Intensive Extensive Intensive Extensive

management management management management management management management  management
0—10 29.64(1.48)a 32.44(1.09)b 15.77(0.85)a 18.36(0.53)b 563.86(24.23)a 614.81(21.33)b 14.25(0.28)a 20.27(1.51)b
10—20 22.76(2.18)a 21.93(2.36)a 8.23(0.66)a 8.38(0.005)a 532.22(49.13)a 584.39(36.38)a
20—30 16.09(0.38)a 14.54(0.36)b  6.51(0.41)a 5.55(0.32)a 551.98(22.02)a 558.20(32.99)a 0.81(0.03)a 1.05(0.08)b
30—40 13.32(0.52)a 13.01(1.47)a 4.61(0.29)a 4.51(0.21)a 499.52(14.31)a 563.19(43.32)a
40—50 10.34(0.56)a 10.03(1.13)a 2.66(0.18)a 2.99(0.16)a 536.89(38.40)a 530.99(23.12)a 0.32(0.07)a 0.36(0.01)b
50—60 10.27(1.10)a  8.57(0.51)a 2.65(0.08)a 2.31(0.11)a 487.36(36.46)a 527.38(26.46)a
60—70 9.49(0.84)a 7.32(0.84)b 2.37(0.14)a 2.57(0.03)a 521.76(53.07)a 504.55(56.12)a 0.07(0.01)a 0.08(0.01)a
70—80 8.66(0.44)a 6.36(0.50)b 1.58(0.06)a 1.60(0.14)b 493.27(20.86)a 490.19(21.34)a

R B U A SR, 55 BB R e 22 | [RIAT T AN R) - R R 22 Rk B R (P<0..05) , T IR

S5HER T EIA L B MRELALE R ,0—10 em )2 TOC T IR A BN (ERM R T

7.01% ) ;1M 10—70 em )2, 5F ROUF LG 25 LK, F ROV TR R, BITHRELLE)S,10—70 cm
TR S BRI R FRA Y, H 10—20 cm F120—30 em 433 FIE T 18.90% H122.45% ( 5 8.35) , 1M
FRZE A58 R BLHG N 35, 70—80 em )2 AR fH SRR R P A — 0, R Iy (HE 2 7
HA . RN AR T SR 2E BATARECREA HLACRLXT 38 % AR M IR 2 A 6 A A% E BT
A UL LU, 6 38 i ol AR AR R 2 R 8t ok, PRI LR 1 T - 36 WLk & ARk R4 v

SHERIFTEIE A 8, BT MREAZE T ,0—10 em +JZ ROC F R IE B 98 /0 (AR IRWFR FRET
14. 1% ,FRWTFRE T 31.22% ) ,10—20 cm L )2 IEEE MK (AR TFRET 1.79% , & XN TR T
46.03% ) ,20—30 cm 1 JZ N EIA B (AR LT T 17.3% ,F XKW T T 46.03% ) , HAth 12
AR R B SEA N R 53 FEAAH — 25, AE AR Ab 1 R AN AH ]

EMMEARE G, TERBRAAYIUR S 58 KBRS o — 20, B2 AR i i B A7
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B ZES HA ,0—20 em 1 JZ W IEEEIE I (CFR R TR T 19.87% ) ,20—40 cm ZEfbaFH AR —F,
40—60 cm FREMREWD> (FRWTRET 15.09% ) .

AL e B A A TR DR A R AEHS A, AT LU it -3 RE BEAE IR 700 A4 RS ANz Stk av | (E ek
TR AR B SR U, TUAE 0 sl LU 2B i S8l A 32 PR S e S SR g, IR T B AR , H TR AR & 9 —
P B PR A TSR )T PRSI I AR AR S — AN i R A TR
2.2 ARRILE BB LA DU AR

MR 1 W LIE H IR BT 8 ST AR | Z S A B 0 3 TR 25 S5 N K, 40 2 R BE 3 hn iy &2
Fiash HFRPRAESI IR b T IR AR /N RN ZE BT, RIZ BAT PR T R IR B LU S B8 W2
o DX ATRESE B TEOEA MUER M T 22 LA PR E & &, KB SR 2 LR GRS, SA8E,
1E 30—40 cm . 40—50 cm ,60—70 cm ,70—80 cm = —JZ FREIEEE,40—50 em 5 50—60 cm i+ )20 5
FAbR SR AN M B BATAK,40—50 em 70—80 em S E ALk FFEIRIE =T E—/2,60—70 cm
BGE, PTIL, EALETE—E R LR T BT L35 5 E AR5 TR

P B AT MROK A LA T AR R A, R R — 30, Kalbitz %52 I bk 5750 T i
pH {H MR K 04 SR BRI 2 SO AR 2 e - S PR ML 0y & i, ASHHE SR Hh A
EATMIKIE A BT REIR B 8 K KIS A VUK & R IZ S N EMEZEIFAKR, e 2 MR FE L [H
YEHIBYZ5 3

L2y MUEE BATMIRAAPLT & 20—40 em 38 0—20 em BT FE0RE EE 2> 1353 94.33% 94.83% ,
L2y MR E BITME L (0—20 em) HIERAA P S 25351 5 0—80 em 19 92.26% F193.17% , 7 L4z
AV EA KRR, TR EREZ.

SE R L, SR A28 MR 28 B BG5Sk A 2 4L AL & ) T AR AE
N SOt I b S EP SR i U] R A I
2.3 EHEAWLIRYS R R A A O AT

MEL T W UE H, EHEA PR S 5 A Ak K PR B 2 2 A HL ST 9 R 2 ) 3 S A I 3 A O (R
AT A WU UK PR R ARG ) o X — 7 110 B 3980 PR AR R B LA T S Pl & i, ) —
J7 IR 18 A 2% 3 PRl 22 [RIAR BAVE R85 10, B AT AR F R RN i 7 i AN [R) (04 AN TR AR B R AE T L3 bl
PR R A B ) 7

T AU S RS R ARG AT A B (R 2) , T B LR B A bk JKIETEA LR S5 LIRS 2
[ AH DGR 135 31 10 35 o 2 2 K7 ORI A DL 5 3OS 22 e AN B3 ) o A HLB R 5 R A 0 35 AH O
Ab, 5 HAD A IEFR I Z A CEAR B2 AEAS RN LA MUK 5 ISR AR OC R Y v, 5 A i AH G R AL
/)N, X5 RO TR I AR R A O 5 AR O R BUR K, L A Lk R S 1
AR S EEINE VI,

x2 TEANKRS TEFSEBEXE

Table 2 Correlation between SOC and soil nutrients

F-3E574) Soil nutrients TOC ROC NE LFOM
4% Total N 0.9571 * 0.9260 ** 0.6473 ** 0.5692
K f# A Hydrolysis N 0. 9405 ** 0.8939 ** 0.6594 ** 0.5621
A Available P 0.5746 ** 0.5859 ** 0.309 0.1212
T Available K 0.7646 ** 0.8430 ** 0.4419* 0.4837
HELEE Available Ca 0.8612** 0.9254 ** 0.5734** 0.7644 **
HALEE Available Mg 0.8269 ** 0.8632 " 0.4622 = 0.4356

# xR 0. 01 B BEACERIBURKER , + RIR 0.05 W& KPR KL
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Fig. 1 Correlation between different fractions of soil carbon
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Table 3 Availability of different soil organic carbon under various management types

5 FACBRBR R A RBOR

B JE

IR ML R A 8%

+ 2 Availability of ROC/% Activity of C pool Availability of WSOC/%

Soil layers e SAERES iV eatsy e SAERT M LARE v eadsy

/em Intensive Extensive Intensive Extensive Intensive Extensive
management management management management management management
0—10 53.55(3.73)a 56.76(4.96)a 1.21(0.17)a 1.34(0.26)a 1.87(0.04)a 1.92(0.13)a
10—20 36.56(3.54)a 38.15(1.09)a 0.59(0.09)a 0.62(0.03)a 2.38(0.46)a 2.68(0.14)a
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