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The patterns of responses of litter decomposition of Cunninghamia needles and

Cinnamomum leaves to substrate acidolysis
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2 Key Laboratory for Ecotourism of Hunan Province, Jishou University, Zhangjiajie 427000, China

Abstract: To test the effect of substrate acidolysis on litter decomposition of Cunninghamia lanceolata needles and
Cinnamomum camphora leaves, we conducted a field experiment in western Hu'nan Province, China. In general, the
results showed that mass loss of litter was stimulated by substrate acidolysis, and increased with the magnitude of acidolysis.
Moreover, the effect of acidolysis on C. camphora litter was stronger than that on C. lanceolata litter. We found that
acidolysis may affect the degradation of C. lanceolata litter through inhibition of microbial activities, including fungal
biomass and, cellulolytic and ligninolytic enzymes. However, for C. camphora litter, the responses of microbial activities to
acidolysis during decomposition depended on the measured variables and decomposition stages. The responses of total mass
loss, lignin loss, and cellulose loss of degrading litter to acidolysis differed between the two species, and depended upon
decomposition stage (i.e., early and late stages of litter decomposition). Regarding the litter of C. lanceolata, the mass loss

declined with the strengthening of substrate acidolysis (T1 > T2 > T3) at the early stage of decomposition, whereas it
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improved with increasing acidolysis (T3 > T2/T1) at the late stage of decomposition. For the litter of C. camphora, the
opposite was the case at each stage of the decomposition process. Thus, litter substrate acidolysis not only altered organic
chemical components and physical compactness, but also altered the microbial community during the processes of litter
decomposition. These combined effects, at different levels, determined the responses of litter decomposition and associated

microbial activities to substrate acidolysis of litter.

Key Words: substrate acidolysis; lignin; cellulose; fungal biomass; enzyme activity
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Table 1 Soil background contents of Cunninghamia lanceolata and Cun um camphora forests
‘ . LA fok% © jL
fepg AR el ok I P
Forest ¢ L Soil particle density/ Water content/  Available phosphorus/.  Organic matter/ pH
ores es ayers
v ’ (mg/em’) (¢/8) (mg/kg) (¢/ke)
12K C. lanceolata JETE B2 0.49+0.01 41.69x1.49 18.39+0.24 15.4+1.2 4.78+0.01
HHEZE 0.74+0.04 23.59+3.94 2.09+0.37 10.7+1.3 5.29+0.01
i C. camphora JEE 5 52 0.57+0.03 49.69+1.45 4:12+0.19 30.1+3.9 6.16+0.02
HER 0.73+0.03 24.78+5.03 2.89+0.32 19.5+3.3 5.78+0.10

JERE T (0—5 em) , FEE2 (5—10 cm)
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TR RS,
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1.2.2 M et 507k
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g WY, 15 mL 0.2 mol/L pH 4.8 M AR L% vhiw A BE #2HL 2 min, 4 °CF 4000 x/min 443 K #.0> 10 min
HUE S WA N BT A7) Tl AR VR 2T 4 3% GRS P AT 2R Rl Sk A Rk e V) . KRR (2
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K Microsoft Excel 2003 #RA4%F SE B4t A T o VR, B30 3R R P Y sk . i e BEALIA R
Xof 4475k A1 FHAS R S ] | SR PR 45 800 #5780 ( Mixed -model ANOVA | SPSS16.0) Xif i 8] 2 25 FlAE J7 14 BEHL AL
NEHEAT 43T, A SR 181 5 R0 B 5 EL AR P 5 D0 S % T S PP s A ) Ak 4 2 ] ) A8 S 1A T 22 430 (R
Duncan £ 5 WL AT 9 22 0] f) 22 S a8 /KPR = 0.05) o 7 2250 T Z R B iE A7 5 25 57 M 4%
BT, 7 5 AN SRR ST B A TR 4 ( R F R B SR RS I 9% 5 e A s e B SR FERE e 4 IR AR
TR RN Rt RS D 0T s B2 08 T 00 oy ft s BR 2 e 38 F R R % (3.2.2) iF AT RE M IR 28 55 48 5 22 18] %) 32 43 43 A
( Principal Component Analysis, PCA) ™}

2 ERES

2.1 FRINFREIRPINT I 7% WY AR HILEH 73 1 5
FEAR MR P 22 AN [RIRR R PR A AL B 48 h )i 5 B AR BRI R TG DLUNSR 2 BTz o S b 7 7 0 1) Tt
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Table 2 Effects of acid rain acidolysis of substrate on mass loss of C. lanceolata and C. camphora litters
i LGRS B R R/ %
Tree speties pH Initial mass Mass loss (% of the initial)
S 5.6 5 2.3+0.05
C. lanceolata 4.8 5 2.5+0.06
4.0 5 3.0+0.34
g 5.6 5 6.0+0.39
C. camphora 4.8 5 7.3+0.41
4.0 5 7.4£0.05

RS AR I 45 SRR I, 7675 TE ARy BEHLAONE (BEHLAON .38 ) BRI &, A U8l vis o ) 2R B
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% 6,P<0.05) , 2R W IR A Je 1 PRI A0 98 7 0 28520 Ry B0 —4F ¥ B o3, B A el 0T ) 2 3 e R T A L
e Ao A AN 1 IR . A2 AR R R V5 1) 00 il (2014 4F 6 H—2014 4F 12 H g 70 fif Aif 91,2015 4F 1
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Ko XTIV, 7853 At i o 238 (2 0I5 J0 e i ) R e Jo o 2 ) I o T e i B2 1 i T o A1
(P<0.05) :T1(pH 5.6, (44.2+0.8) %) > T2(pH 4.8, (40.1+0.7) %) > T3 (pH 4.0, (35.2+0.7) %) ; MifE 53t )5
1,5 T1. T2 A, T3(pH 4.0) 2N EIE I TAZARMIE R R ER(E 1,P<0.05) , K EHRH (10.3£0.2) % .M
XF TR T, T S0 U i 4y 2 T 25 T T i 174 iy s 3t A S, 7 4 i iy S0 A A 0 v 00 1 2K BRI
PR fifp 8 i 52 g M A 3. T3 (pH 4.0, (61.0+1.3)%) > T2(pH 4.8,(53.5+0.1)%) > T1(pH 5.6, (47.7+1.3) %)
(P<0.05) ; MAES i JE W, AR U8 9 0 1 2 T SR A I 2 T A 14 o 22 3B DA 35 T1 (pHL 5.6, (39.01.1) %) > T2
(pH 4.8,(34.1+0.4)%) > T3(pH 4.0,(18.3+0.5)%) (Kl 1,P<0.05) ,

AR B
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E1 BRWEREEVXNEZAMEERNEDSBHRERE KAREMFLEREBENIM (T1: pH 5.6 FRIEIKY, T2 pH 4.8 BAEIEY, T3:
pH 4.0 FRIB W)
Fig.1 . Effects of substrate acidolysis on mass loss, lignin loss and cellulose loss of Cunninghamia lanceolata and Cun um camphora

(Control: pH 5.6, T1; moderate acidolysis: pH 4.8, T2; severe acidolysis: pH 4.0, T3)

AR I R RNET A 2 U8 95 0 35 5 (A A WAL G o, I i 8 Ak T R 2 sg i B V5 0 o i B il B, A2
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IR RAE(E 1,P<0.05)
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JE 1, T2 A1 T3 AbFE TR 22 %8 T1 AbFE( (7478.7+17) m/g T HITED)) 4351080 T 58.4% F1.94.1% (& 2) .
X T AR 3 ), T 22 e o i in i 2 30 52 R PR T WA I iy a3, B T3 A0 38T 1Y) PR 22 i ot e T
T2 FIT1 AbBE W AE S Je 0, T2 Ab 3T A9 7 22 52 0 8 25 55 F T1 R T3 Ab 3 (&1 24P<0.05) .

8 20 A 2 i
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w E T3
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B2 BELEMNEANESEAZYIENHNEHEREMENZN
Fig.2 The effects of acidolysis treatments on fungal biomass in degrading litters of C. lanceolata and C. camphora at the former and the

later stages of litter decomposition
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Fig.3 The effects of acidolysis treatments on enzyme activities in degrading litters of C. lanceolata litters at the former and the later stages

of litter decomposition
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