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Effects of litter decomposition on soil nutrients in three broad-leaved forests. CHEN Guo-
ping', CHENG Shan-shan', CONG Ming-yang', LIU Jing', GAO Xin®, WANG Hui*, SHI Fu-
chen'™ " ('College of Life Sciences, Nankai University, Tianjin 300071, China; >Tianjin Man-
agement Station of Wild Animal and Plant, Tianjin 300074 , China). Chinese Journal of Ecology,
2014, 33(4) . 874-879.

Abstract; Nutrients in soils of Quercus variabilis forest, Juglans mandshurica forest and (. alie-
na forest in Baxian Mountain National Nature Reserve in Tianjin were measured as affected by
different litter layers ; fresh litter, half-decomposed litter and soils. The results showed that in the
fresh litter, C content was highest in the Q. aliena forest (486.1 g - kg™') and lowest in the (.
variabilis forest (447.5 g - kg™'), and N and P contents were highest in the J. mandshurica for-
est (17.9 and 1.2 g - kg™) and lowest in the Q. aliena forest (13.2 and 0.8 g » kg™'). In the
half-decomposed litter, C and P contents were not significantly different among the three forests;
N content was highest in the Q. aliena forest (17.1 g - kg™ ) and lowest in the Q. variabilis for-
est (10.5 g - kg™'). The contents of C, N and P varied in the soils of the different forests: Q.
aliena forest > J. mandshurica forest > (. wvariabilis forest. In the fresh litter, C/N and C/P
were significantly lower in J. mandshurica forest than in (). aliena forest and (. wvariabilis forest;
in the half-decomposed layer, C/N and C/P were not significantly different among the three for-
ests. From the fresh layer to the half-decomposed layer of litter, C/N and C/P were decreased by
17% and 11% in (). variabilis forest, by 19% and 35% in Quercus aliena forest, but not signifi-
cantly different in J. mandshurica forest. The mineral element content in the fresh litter tended to
decrease from J. mandshurica forest, to (. wvariabilis forest, and Q. aliena forest; pH increased
with increasing the mineral element content. The order of total content of mineral element in the
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litter was (). wariabilis forest > (). aliena forest > J. mandshurica forest.

Key words: litter decomposition; soil nutrient; Quercus variabilis; Quercus aliena; Juglans

mandshurica.
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Table 1 General situation of experimental sampling sites
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Fig.1 Contents of C, N and P in the litter and soil of
three typical forests
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Table 2 Changes of C/N and C/P ratios in the litter and soil of three typical forests

A& = C/N c/p

-+ H JE AR AR TN T Bz AR TZHEAR MR Ak
KAk 2 38.1244.52 a 25.81+3.90 b 37.0422.79 a 459.92+66.79 b 403.89+84.09 b 640.96+53.34 a
Py iRk ) 31.6246.74 a 26.49+9.60 a 24.11£2.93 a 408.46+58.36 a  423.97+136.35a  513.47+48.27 a
44 11.53+0.85 b 11.70+0.48 b 13.08+0.44 a 70.29£11.52 b 129.04241.44 a 138.28+21.45 a
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Table 3 Nutrient accumulation of litter layer (kg - hm™) and soil (g - kg™ ) of different forest types
M JEYZ Ca Mg Fe Mn Na Zn Cu it
[EZ N Ko )2 120.90 16.34 26.02 5.13 2.11 0.84 0.21
i 2 268.42 48.83 125.37 10.75 4.59 1.98 0.75
At 389.33 65.17 151.39 15.88 6.70 2.82 0.96 632.25
-4 64.67 4.24 18.31 0.34 - 2.56 0.02 90.15
MR AR Ko )2 59.93 5.61 7.42 0.71 0.62 0.34 0.09
i 2 102.58 16.49 46.77 1.87 1.02 1.07 0.30
it 162.51 22.09 54.19 2.58 1.64 1.41 0.39 244.82
fant: 52.92 3.17 14.58 0.28 - 1.56 0.03 72.53
MR Ak Kor)E 91.17 11.81 7.04 2.84 0.69 0.39 0.24
i 2 378.56 36.26 61.68 8.57 2.42 1.64 0.89
&it 469.73 48.07 68.72 11.40 3.12 2.03 1.13 604.19
fant: 66. 65 4.39 15.96 0.41 - 1.79 0.03 89.23
— R SR A R T R B
R4 AEARDBEVDRSBETNERTESE (g kg ) X pH
Table 4 Nutrient concentrations and pH of non-decomposition layer in the litter of three typical forests
My Ca Mg Fe Mn Zn Cu A1t pH
T B AR 12.13 1.64 2.61 0.51 0.21 0.08 0.02 17.20+2.48 a 5.35£0.12 b
TR AR 16.09 1.51 1.99 0.19 0.17 0.09 0.02 20.06+1.74 a 6.120.02 a
HiBRAR 8.02 1.04 0.62 0.25 0.06 0.03 0.02 10.05+0.78 b 5.47+0.08 b
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