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Abstract: Decomposition characteristics of litters of Castanopsis fissa ( Champ. ex Benth.) Rehd. et
Wils., Pinus elliottii Engelm. and Eucalyptus urophylla S. T. Blakely and their effects on pH value and
contents of organic matter, available alkaline N, available P and available K in lateritic red soil of South
China were studied under laboratory condition. The results show that after one-year decomposition,
weight loss rate of C. fissa, P. elliottit and E. wurophylla litters are 26.48% , 13.80% and 28. 15% ,
respectively, and total N in three litters is net release mode while total P is enrichment mode. And total
K and organic carbon in C. fissa and E. urophylla litters are net release mode while those in P. elliottii
litter are enrichment mode. With prolonging of litter decomposition time, pH value of soil appears a
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changing trend of gradually increasing, reaching at peak value in the eighth month, then slightly
decreasing; organic matter content appears a fluctuation trend; available alkaline N content appears a
changing trend of increasing at first and then decreasing; available P content appears a trend of slight
fluctuation but generally decreasing; available K content appears a changing trend of “ gradually
increasing—sharply decreasing—sharply increasing—tending to stable” and reaches the lowest in the eighth
month. Compared with the beginning of the experiment, at the end of the experiment, pH value and
available alkaline N content in soils in the control and three treatment groups increase with different
degrees, organic matter content decreases with different degrees and available P content decreases
significantly, but available K content in the control group decreases while that in three treatment groups
increases obviously. Compared with the control, at the end of the experiment, all of three litters cause
weakening of soil acidity and increasing of available K content in soil, but contents of organic matter and
available P in soil have no obviously increasing. Influence of three litters on pH value and nutrient
content in soil has an obvious difference, and generally, soil improvement effect of C. fissa litter covering
is the best due to obviously weakening of soil acidity and increasing contents of organic matter, available
alkaline N and available K. It is suggested that influence of different litters on pH value and nutrient
content in soil relates to litter composition and its biological features.
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Table 1 Nutrient content in litters of Castanopsis fissa ( Champ. ex Benth.) Rehd. et Wils., Pinus elliottii Engelm. and Eucalyptus urophylla S.
T. Blakely
Vi A /g - kg™ Content C/N H C/P Ik
- )< ota. i+ lotal otal T anic carbon ¢ ¢
Litter 4 Total N 4 Total P 448 Total K HHUEE O g b C/N ratio C/P ratio
HEHHETIEY) C. fissa litter 1.39 0.20 0.93 413.37 297.39 2 066. 85
TRHIANJRIE) P. elliotii litter 0.72 0.10 0.24 509.35 707.43 5093.50
MR IEY) E. urophylla litter 1.17 0.23 0.78 505.32 431.90 2 197.04
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Table 2 Comparison of weight loss rate and nutrient release rate of litters from Castanopsis fissa ( Champ. ex Benth.) Rehd. et Wils., Pinus

elliottii Engelm. and Eucalyptus urophylla S. T. Blakely

THyEY) JeER/ % BWHR /%  Release rate

Litter Weight loss rate HHUBK Organic carbon 4% Total N 4T Total P 48 Total K
HEHHEPIEY) C. fissa litter 26.48 1.36 3.21 -127.91 15.41
TRHAATRIEY) P, elliotii litter 13.80 -1.11 9.71 —149.98 -32.89
MR E. wophylla litter 28.15 28.88 9.91 -49.95 44.73
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Table 3 Dynamic change of pH value of soil during decomposition process of different litters ( X+SE)"

IR 43 8] A9 £ 398 pH {E. pH value of soil at different decomposition times

AbEE?)
Treatmentz) 2 /I\H 4 /I\H 6 /I\H 8 /I\H 10 /I\H 12 /I\H
Two months Four months Six months Eight months Ten months Twelve months
CK 4.08+0.02Abc 3.65+0.05Aa 3.89+0.04Ab 4.31+0.01Ad 4.16+0.05Acd 4.45+0.17Ae
CF 4.72+0.08Bb 4.40+0.02BCa 4.98+0.07Cc 5.55+0.06Cd 5.53+0.04Cd 5.43+0.02Cd
PE 4.74+0.02Bb 4.28+0.06Ba 4.65+0.07Bb 5.14+0.07Bd 5.02+0. 10Bcd 4.85+0.03ABbc
EU 4.78+0.07Bab 4.53+0.06Ca 4.90+0. 04Che 5.43+0.07Cd 5.10+0.08Bc 5.12+0.17Cc

D &5 djzs[ﬁjﬂ(Jj(E??%%;i%ﬁﬁ%( P<0.05) Different capitals in the same column indicate the significant difference (P<0.05) ; G147 AR Y
4‘2?%@%%5‘%@%(1’<0 05) Different small letters in the same row indicate the significant difference (P<0.05).

2 CK; X8 JCIHVE M) 35 148 The control, soil without any litter covering; CF. FFHEE 357475 %) 78 35 13 Soil covered with litter from Castanopsis
fissa (Champ. ex Benth.) Rehd. et Wils.; PE. FHE WA U v 49 88 35 1358 Soil covered with litter from Pinus elliottii Engelm.; EU. JH R MRS
78 55 13 Soil covered with litter from Eucalyptus urophylla S. T. Blakely.
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Table 4 Dynamics change of organic matter content in soil during decomposition process of different litters ( X+SE)"

N[ 43fif o R B A BT g - kg

Organic matter content in soil at different decomposition times

AbEE?)
TreatmentZ) 2 /I\H 4 /I\H 6 /I\H 8 /I\H 10 /I\H 12 /I\H
Two months Four months Six months Eight months Ten months Twelve months
CK 13.53+1.14Aa 15.86+0.25Ab 14.37+0.29Aab 14.83+0. 59Aab 14.05+0. 33 Aab 14.24+0.41Aab
CF 14.19+1.52Aa 17.25+2.06Aa 16.49+0.59Ba 15.87+0.37Aa 16.59+0.72Ba 17.45+0.84Ba
PE 14.79+0.25Aa 14.94+0. 88 Aa 15.42+0.32ABa 15.85+0.80Aa 12.90+1.25Aa 14.84+1.10Aa
EU 12.01+0.49Aa 17.36+1.48Ad 15.63+0.60ABbed  16.54+0.52Acd 13.80+0.29Aab 14.80+0. 59Abc

D &%) PORTEI RS F R o8 22 53 3% (P<0.05) Different capitals in the same column indicate the significant difference ( P<0.05) ; [R47H AR Y
ING FHREFIR 2253 5.3 (P<0.05) Different small letters in the same row indicate the significant difference ( P<0.05).

D CK; X8 JCIHVE M) 35 148 The control, soil without any litter covering; CF. FHEE 3574k 7% %) 78 35 13 Soil covered with litter from Castanopsis
fissa (Champ. ex Benth.) Rehd. et Wils.; PE . FJ@ A J87% 4 7 55 135 Soil covered with litter from Pinus elliottii Engelm.; EU . FH MR 754
78 55 13 Soil covered with litter from Eucalyptus urophylla S. T. Blakely.
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Table 5 Dynamic change of available alkaline N content in soil during decomposition process of different litters ( X+SE)"

R4 ffg o 161 14 E S e 2 7% Bt /mg - kg™

Available alkaline N content in soil at different decomposition times

AbEE?)
Treatmentz) 2 /I\H 4 /I\H 6 /I\H 8 /I\H 10 /I\H 12 /I\H
Two months Four months Six months Eight months Ten months Twelve months
CK 43.35+1.00Aa 48.97+2.34Ab 52.12+0.64Ab 72.24+2.38Ac 69.47+2.24Ac 69.83+1.79ABc
CF 50.48+1.25BCa 91.04x1.60Ch 131.08+6.91Cc 136.76+5.40Cc 182.93+7.43Bd 174.02+15.22Cd
PE 56.53+4.40Ca 57.69+3.18ABa 57.50+1.01Aa 77.64+4.66Ab 60.00+1.78Aa 54.99+1.86Aa
EU 46.34+2.79ABa 63.57+6.77Bab 87.87+6.76Bcd 102.29+5.22Bd 75.53+9.29Abc 76.27+9.56Bbe

D &5 djzs[ﬁjﬂ(Jj(E??%%;i%ﬁﬁ%( P<0.05) Different capitals in the same column indicate the significant difference (P<0.05) ; G147 AR Y
4‘2?%@%%5‘%@%(1’<0 05) Different small letters in the same row indicate the significant difference (P<0.05).

2 CK; X8 JCIHVE M) 35 148 The control, soil without any litter covering; CF. FFHEE 357475 %) 78 35 13 Soil covered with litter from Castanopsis
fissa (Champ. ex Benth.) Rehd. et Wils.; PE. FHE WA U v 49 88 35 1358 Soil covered with litter from Pinus elliottii Engelm.; EU. JH R MRS
78 55 13 Soil covered with litter from Eucalyptus urophylla S. T. Blakely.
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Table 6 Dynamic change of available P content in soil during decomposition process of different litters ( X+SE)"

ST 43 figt ek Ti) 64 - 60 & B /mg - ke

Available P content in soil at different decomposition times

AbEE?)
TreatmentZ) 2 /I\H 4 /I\H 6 /I\H 8 /I\H 10 /I\H 12 /I\H
Two months Four months Six months Eight months Ten months Twelve months
CK 6.070+0. 085ABd 1.194+0.067Ab 1.719+£0. 059Ac 1.498+0.401 Abc 0.538+0.060Aa 0.643+0.046Aa
CF 6.225+0.263Be 1.395+0.029Ab 2.807+0.294Bd 1.966+0.054Ac 0.775+0.182ABa  0.741+0.032ABa
PE 5.700+0.281ABd 1.223+0. 125Aab 2.498+0.281Bc¢ 2.913+0.303Ac 1.171+0.213Cab 0.741+0.032ABa
EU 5.613+0.226Ad 1.768+0.076Bb 2.496+0. 124Bc 2.280+0.303Abc 0.934+0.069BCa  0.884+0.123Ba

D &%) PORTEI RS F R o8 22 53 3% (P<0.05) Different capitals in the same column indicate the significant difference ( P<0.05) ; [R47H AR Y
ING FHREFIR 2253 5.3 (P<0.05) Different small letters in the same row indicate the significant difference ( P<0.05).

D CK; X8 JCIHVE M) 35 148 The control, soil without any litter covering; CF. FHEE 3574k 7% %) 78 35 13 Soil covered with litter from Castanopsis
fissa (Champ. ex Benth.) Rehd. et Wils.; PE . FJ@ A J87% 4 7 55 135 Soil covered with litter from Pinus elliottii Engelm.; EU . FH MR 754
78 55 13 Soil covered with litter from Eucalyptus urophylla S. T. Blakely.
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Table 7 Dynamic change of available K content in soil during decomposition process of different litters (X+SE)!

ANTF 43 ik 1] - 3338080 5 i/ mg - kg™

Available K content in soil at different decomposition times

AbEE?)
Treatmentz) 2 /I\H 4 /I\H 6 /I\H 8 /I\H 10 /I\H 12 /I\H
Two months Four months Six months Eight months Ten months Twelve months
CK 19.86+0.01Ad 20.20+0.00Ad 15.07+0. 84Ab 6.85+0.02Aa 16.05+0. 18 Abc 16.88+0.51Ac
CF 66. 14+3.32Dab 70.73+0.03Dbc 78.71+0.02Dbed  57.49+0.02Ca 85.85+0.78Dd 83.23+7.93Ccd
PE 29.80=+0.01Bbe 30.32+0.01Bc 28.46+0.00Bb 16.95+0. 00ABa 26.37+0.57Bb 25.15+2.30Ab
EU 39.70+5.75Cab 50.54+0.00Cc 48.53+0.00Chc 27.22+7.42Ba 54.25+0.23Cc 56.36+1.81Bc¢

D &5 djzs[ﬁjﬂ(Jj(E??%%;i%ﬁﬁ%( P<0.05) Different capitals in the same column indicate the significant difference (P<0.05) ; G147 AR Y
4‘2?%@%%5‘%@%(1’<0 05) Different small letters in the same row indicate the significant difference (P<0.05).

2 CK; X8 JCIHVE M) 35 148 The control, soil without any litter covering; CF. FFHEE 357475 %) 78 35 13 Soil covered with litter from Castanopsis
fissa (Champ. ex Benth.) Rehd. et Wils.; PE. FHE WA U v 49 88 35 1358 Soil covered with litter from Pinus elliottii Engelm.; EU. JH R MRS
78 55 13 Soil covered with litter from Eucalyptus urophylla S. T. Blakely.
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