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Effects of logging residues on surface soil biochemical properties and

enzymatic activity

WU Bobo'*, GUO Jianfen">" | WU Junjun', REN Weiling'*, LIU Xiaofei'>, YANG Yusheng'”
1 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China
2 School of Geographical Science, Fujian Normal University, Fuzhou 350007, China

Abstract: Changes of surface soil biochemical properties, aromaticity index, humification degree and enzyme activity for
half a year and one year were studied in different logging residue treatments in a clear-cut 35-year-old secondary Castanopsis
carlesii forest. Logging residue treatments included residue burned (LB) and residue remained (LR). The research results
showed that: after six months, in comparing with LB, soil dissolved organic C, dissolved organic N and microbial biomass
C contents in the LR increased by 92%, 105% and 39% respectively. Soil acid phosphatase, -1, 4-glucosidase and
cellobiohydrolase activities increased by 3.3, 2.8 and 2.1 times. But soil available P content and metabolic quotient in the
LR decreased by 42% and 68%. Phenol oxidase activity decreased by 34% (P < 0.05). Compared with the LB, soil
aromaticity index (4.99+2.39) was much lower and humification index (1.72+0.01) much higher in the LR. However,
there were no significant differences in soil aromaticity index and humification index between the two treatments (P >
0.05). One year later, soil enzyme activities significantly increased in the LB treatment except 8-1,4-glucosidase. Contents
of soil organic C, total N, dissolved organic C, dissolved organic N, available P, C mineralization rate and humification

index in the LB treatment decreased significantly compared with six-month values, especially dissolved organic C and
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metabolic quotient decreased by nearly 80% and 68%. One year after treatment, soil aromaticity index (10.58+0.34) in the

LR increased significantly. Soil available P (1.71+£0.12) mg/kg content in the LB was also significantly higher than in the

LR, while dissolved organic C, dissolved organic N and soil C mineralization rate in the LR were much higher (P < 0.05).

In conclusion, surface soil properties will be influenced by different treatments of logging residue. Logging residues remained

will be benefit to improve forest hydrothermal conditions, nutrient cycling of the ecosystems and helpful for soil quality

maintenance.

Key Words: logging residue; soil biochemical property; enzymatic activity
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Table 1 The soil properties of secondary forest of Castanopsis carlesis

LR I e - e R e
Soil depth TN TP TK MBC Volume weight
/em pil /(g/kg) /(g/kg) /(&/kg) /(mg/ke) /(g/em?)
0—10 4.40+0.05 1.74+0.17 0.15+0.04 42.27+11.09 476.03+33.20 0.95+0.03
10—20 4.40+0.11 1.24+0.50 0.14+0.03 51.66+12.27 377.39+35.20 1.04+0.03
20—40 4.30+0.27 0.61+0.01 0.11£0.05 48.62+15.67 317.34+43.10 1.20+0.06

RO g P S (AR i 2

2012 43 J 28 H XK A KSR T Bk AR MR T
otk SRR Ay B AP AL B RDARER (LR) | kobe
(LB) . LR R H4E 55 “ stem-only” 77 1 A7 5 4%,
FUSGE Bl o 18 /9 14 F0 Rz e A WL i
BN 180 A4S 48 BEAL N Jmy 3542 il 4 S 0] 4 5]
BT b RIS A (BB TH 60 4%, 385 51,
[A 12 4%, 5 5 A, A AR RCFITRLEL ) 5 LB
RIFE S A By 325, AR5 SRART A3 (T R4 A )
PR IR AT K obe . R AL BRI AR 2 20 m x 20 m,
AL 3 AT 6 BBk S M A PR AL, FEREALIX
41k

PAER 1a J5, R LR AL FREE LAY 180 44>
AR AT IBEHLZE L 10 AR FE 5, B4 LB b HRAE
Mo b o R BEBELIEE 10 A RS H B4R 4 em
1 B H0—10 em TRINFRZ 18 SR )5 7o 40 1R A -
—A A, It 6 48 2 R [ 586 = AT N
ST, WA LRSS, — 5 4CIRAER T £
A e ik IR b | - R R MR AR A
—ER A EE R T T, 23055t 2 mm A10.125 mm
FATF A 2P o
1.3 ¥k

T HEH YA HFEE Elemantar vario MAX iR A&
TR AT R 5 W1 A LA S A AL Al 3
TOC-VCPH W& ; 40l >R HI B 2 - o S R T A VA R B
R A A RS R A R A4 i T i 4k
TN skalar san™ il

A R A B AR R T VA I i S
WAL skalar san™ %2, G52 W & i T8 5K
MAEYIE ¢ = EC (B )5 HHR 4 A Pk -
KEE 7% AR BB AE W) ke (F Pk, =
0.38), HEHILRETL CO, it B W Wi R T o2
we e, t YE B IS Pk 4> M 4% Saiya-Cork Al
Sinsabaugh J5 i , JEEFIME AR Synergy H4 £
Ty fiE A {0 2

TSR (AIX) J2 254 nm ZEHMESEAE (em™)
Tl 100 (m™") , P B LAV W AT s M A AL Ak 1) e B
(mg/L) ; JG§ B AL 168 B (HIX ) & XA R B
Y 435—480 nm 5 ¥,300—345 nm (A (LI EAH
KL AR 3 IR S SE ) o
1.4 BdEabH

B2 Excel B35, RH SPSS17.0 # A7 Au i
TR E 722 (One-Way ANOVA) | AN[EJ 4B [B] £
R LSD ik, 22K H excel BAA5ER,

2 #R

2.1 CRAGEI YRR AL H )y 20 kAR MR 1k
E2EI

R AR WA ) b B 7 O R AR AR R A
FOE AR (£ 2) , AN, 2 Pk B 4 58 8] 47 Bl
W AR e AR MTMAN LS ELF (P >
0.05) ., 5 LB AL, LR 3 ] 7 1A IR AL 7 a2t B
BHEE(P<0.05), Horhal A HLA S & (7.61+
1.41) mg/kg & LB 114 2.05 1%, LB T34 &0 & &=
(2.23+1.77) mg/kg B35 F LR(1.30+0.29) mg/kg
(P<0.05), LB HIEHAGTHRFEMT LR(P <
0.05), laJ5,LB BEAAT T 2 A SR AN
SRS B W G, A LAk 4 &L ATV A LB
Ao AR E (P <0.05) LR Z{kiE
PEH—F, Hp LB IR EA PR & R (11. 68
+2.77) mg/kg I/ VT 80% , AbHE 1a J5 LB H3EA K
i a i (1.7120.12) mg/kg BEE T LR, {H LR Al iF
PEA LB A S & A T e a T fb 3R A LB A5 i
(P <0.05),
2.2 RARE AWy AS [ b B Uk A bR R W

PEAR

A 3 AT UL AR PR AR LR e o b
1 (317.58+79.14) mg/kg & LB Y 1.38 5, 1L
(3.90+0.20) pg mg' h™' kb LB fik 68.06% ( P <
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0.05) . TIERAEYM LR>LB, H2EHF AL (P >
0.05), LB LIEFHMLREIL CO, 5K (2.70£0.14) pg
mg” h™' AT LR(1.23£0.23) wg mg™' h™', la
J& LR - HERUA i e 3o s 4k AR A iR A
PR ECEARRTA B BT, b L SRR AL % (1. 86

+0.08) wg mg™' h™' W& T LB(P<0.05), LB 14
A P Bl R AR W R A AR T 3 T, g
WAk @ 8> AR (4.76£0.40) pg mg™' h™' 3
/AT 68% (P<0.05)

K2 REFKHTRLEAX T REUEER

Table 2 Soil chemical properties in different treatments of logging residue

. " W Al a7 /=
oo 2 = e m e VAR TR
i} i ] .. . . N _ _ Dissolved Dissolved
Treatment  Time/ Soil organic Total N Total P Available P NH3-N NO3-N+NO3-N/ C o N
reatmen me/a organic organic
C/(g/k /(g/k /(g/k / k
(g/ks) (g/ks) (g/kg) (mg/kg) /(mg/kg) (mg/kg) /(mg/ke) /(mg/ke)
LR 0.5 24.39+1.30aA 1.56+0.16aA 0.14+0.00aA 1.30+0.29bA 14.59£2.30aA  13.71£4.15aA  99.34+29.56aA  7.61x1.41aA
LB 22.15+4.58aA 1.57+0.26aA 0.13+0.01aB 2.23+1.77aA 10.58+3.68bA  15.44+5.91aA  51.61£12.71bA  3.71+1.62bB
LR 1 21.30£0.91aA 1.39+0.04bA 0.10+£0.00bA 0.82+0.03bA 38.74+1.12aB  13.76+4.49aA  42.82+10.33aB  6.20£0.19aA
LB 17.68+5.12bB 1.26+0.32bB 0.10+£0.01bB 1.71+0.12aB 26.64+1.85aB  19.61+2.29aB  11.68+2.77hB 3.47+1.43bB

I LbRUER ; [E— bR A ARG P RN R AR BRI 22 5 B3, 5 AN [R5 A B ] — A TR [R) U I 1 2 ] 28 5 8.3 (P < 0.05)

®3 REFRDAELES X T EBEWFHFE

Table 3  Soil microbial properties in different treatments of logging residue
B (¢CO,)
N AR (Cy, RN (BR .
b3 I [ BUEDIRER(C,) - ( . ) Metabolic quotient (DGR T Cii/Cory)
Treathnt Time/a MicrOhial hiomass Basal resplrauon /( C/C i M } i ] i Vq
> 2! , e/ mg/kg) /( CO,-C, pg mgfl h’l) , b..,:] icrobial quotient/ %o
pgmg h™)
LR 0.5 317.6+79.14bA 1.23+£0.23aA 3.90+0.20aA 13.01£3.20bA
LB 229.2+£82.03aA 2.70£0.14bA 12.21£2.76bA 10.34£2.53bA
LR 1 327.1+68.82bA 1.86+0.08aA 5.84+1.02aA 15.30£2.71aA
LB 285.9+16.31bB 1.36+0.12bB 4.76+0.40aB 17.24+5.59aB

TE P IE b3 HE 2 5 7] — S b5 A [R) /NG B ) 37 AN R b B8] 22 e (8250 A AT AN TR RS B (9 3R 0R (] — Ak BHAS TR] JBURE e 1) 22 7] 2 S5 Wk 25

(P <0.05)

2.3 RARE A WA [ b BT R AR bR L 55 B P

B A R B

1 F A EREAER S LB A, LR 45855
FEE 4L (4.99£2.39) B IK, B FE AL HE 8 (1.72«
0.01) % B¥ LR EZER (P > 0.05), laJi,LR
TR ER (10.58+0.34) B AR W, I
EET LBL.6 522 (P<0.05) , LB +3E/E51kTs
#0(1.20£0.13) FPAFERT W ERFAL, LR /N 36.5% .,
2.4 RARTNAYIAS [ A BEXF R A KR A B PR M)

SRAR TR A 45 Ak B - 9 S M R AN TR) (R
4), PAEWE LR 3 W M B 2 5 ( 180.01 +3.61)
nmol g_] h™' B-H A BB (13.21£1.77) nmol g_1
h™' ZF4E 2K i (0.39+0.01) nmol g™ h™' 1% MY
BT LB, W B ALET (54.59+4.16) nmol g™' h™'
EPEREMLT LB(P<0.05), la J7, B B-H 2k 1
TG M A FAICAN , LB Hothy 3 o 4= 98 g P A 2 48

HI¥ 3% EFH(P<0.05), Hoh i A L (364.39 +
5.62) nmol g”' h™' HENMIL 4.5 5)F 5 LR A B EER
(P<0.05), Hfh JLF 5 LR TR FEZ 7 (P >
0.05) o LR -3 ml i il A1 G- 28 B0 1 i 48
PAERTA T TR, B A AL (83.67+5.27) nmol g
S N (P<0.05 ) |, £F 4k KBS Pt A
FEsg .,

3 itig

3.1 SRAGRIAYIRIR AR LA~ 1R TR A 2
AbFREAERE, F LB AR, LR - 3E AT i A MLk
RSB A TSR W th TR AR R AR Y
AJTETEA HLBK 2 55 B R 2K R R A 8 3R R 3
(1 La J5 1A S B FR 43 b FAB T IR R
S, 3L T BN 3 TR A SR o DA R WK 52
S W TT R A B I A RS MR 2 =
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Fig.1 Soil aromaticity index and humification index in different treatments of logging residue

EJTAE EARA ARVNG FHR RS A R AL BRI 22 57 B2 AR AN RIS P 93805 Rl — A B[R] BURE i (8] 2 8] 22 57 B 3% (P < 0.05)

R4 REFRWARELES X LIEEEFME

Table 4 Soil enzymatic activities in different treatments of logging residue

e o PR R B-HIEINE T T LR FK [EaR i
. Acid phosphatase B-1,4-glucosidase Cellobiohydrolase Phenol Oxidase
Treatment Time/a 1y -1 111 T 1p-
/(nmol g7 h™") /(nmol g7 h™") /(nmol g~ h™") /(nmol g™ h™")
LR 0.5 180.01+3.61aA 13.21£1.77aA 0.39+0.01aA 54.59+4.16aA
LB 54.01+1.12bA 4.71+0.68bB 0.19+0.01bA 82.17+6.78bA
LR 1 170.03+3.57aA 9.45+2.12aB 0.41+0.09aA 83.67+5.27aB
LB 149.12+2.71aB 4.37+2.12aB 0.35+0.01aB 364.39+5.62bB

SFEME bR ERE ; /] —SIARA ARG B 09 8 AN R Ak BRI 22 53 80 35, A AN R RS 0 G 328 (] — A BRAS () BORE I 1] 2 1) 2% 55 Wk 25

(P <0.05)

BEnTIRESR A AW D, X AR T 5% 43 U
A ARFFER LR SRS AR A A S & 1a J5AE
AR, AT RESE R LR AH Ity P i e HLE L
B WA RO O B TE R R AR TR A 2 b AR Y
SRARTI AW P E SRR KRR B A 3 B TEL AR
AU T R A S S BN K T R R AR
TR 4% W A0 AR ) % 8% 2 A DL ST BT Ak A 38 5 1Y)
R

Page-Dumroese fiff 55 K W], 7E K Z J5 1a AR
HWERZ LT 30 em 09 A HLAK & 2 D> 1k
809%™, AWFFTH, kB v i LB HHEA LK &
T R A B8 R K A HLBRAR 2R
Al g2 Kbe I R 2 TR S 5) 52 B AR i S B HL
MRREIE i ERSEmE R RS ET
(1L b 2T SR FE 46, KPR EE 1 Ak Rk T3
A MU 26 5 489,391/ hm? ™ | R L HWF 5T %

B, SRS TCiR e Al TCHL L S AT A% 2 e 4l
ERIE N R IR KORE iR B A b AT 5
FrEINI R AREESE R R LR M, kbR
SENTRBEIN T A RO R XS KRR R AR
TRy HEAZRZA 57 -3 N 3 A Uk B2 T o i ol 3 7
AL BN DG Ta JF, LB A A0HE A K
SR IR, PRI RE 7 b IX R M - S8 0 A Rt B A A ok
P50 I e B A 1S i T BEXT R T b DMK AR Y SR A
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