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Effects of litterfall and root input on soil physical and chemical properties in Pinus massoni-
ana plantations 1n Three Gorges Reservoir Area, China. GE deo gall 2, HUANG Zhi-lin',
CHENG Rui-mei', ZENG Li-xiong' , XIAO Wen-fa', TAN Ben-wang” ('State Forestry Administra-
tion Key Laboratory of Forest Ecology and Environment, Research Institute of Forest Ecology, Envi-
ronment and Protection, Chinese Academy of Forestry, Beijing 100091, China; >Research Institute of
Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400, Zhejiang, China; *Zigui Bu-
reau of Forestry, Yichang 443651, Hubei, China).-Chin. J. Appl. Ecol. ,2012,23 (12) . 3301 -
3308.

Abstract; An investigation was made on the soil physical and chemical properties in different-aged
Pinus massoniana plantations in Three Gorges Reservoir Area under effects of litterfall and roots.
The annual litter production in mature stand was 19.4% and 65.7% higher than that in nearly ma-
ture and middle-aged stands, respectively. The litter standing amount was in the sequence of ma-
ture stand > middle-aged stand > nearly mature stand, while the litter turnover coefficient was in
the order of nearly mature stand (0.51) > mature stand (0.40) > middle-aged stand (0.36). The
total root biomass, live root biomass, and dead root biomass were the highest in middle-aged stand,
and the lowest in nearly mature stand. In middle-aged stand, soil total porosity was the highest,
and soil bulk density was the lowest. Soil organic matter and total nitrogen contents were in the or-
der of mature stand > middle-aged stand > nearly mature stand, soil nitrate nitrogen occupied a lar-
ger proportion of soil mineral N in nearly mature stand, while ammonium nitrogen accounted more
in middle-aged and mature stands. In nearly mature stand, litter production was moderate but turn-
over coefficient was the highest, and soil nutrient contents were the lowest. In middle-aged stand,
root biomass and soil total porosity were the highest, and soil bulk density were the lowest. In ma-
ture stand, root biomass was lower while soil nutrient contents were the highest. The increase of root
biomass could improve soil physical properties.

Key words; Three Gorges Reservoir Area; Pinus massoniana plantation; root; litterfall ; soil physi-
cal and chemical properties.
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Table 1 General situation of sampling sites

FhIA B3R 500 m DAF LAZS B ARSE G AR H R
F MR 500 m LA B FEORFER DR AZAK( Cun-
ninghamia lanceolata ) FIFN-Ek RAHREN Bha B
h AN TR TR 536233 hm®, BB T 266. 04
B om’, A R TE FR Y 48. 8% 1 3 A B E A
(1) 64.2% . A SCHFIEIY B AN i AR S bR |l
PRART HE AR Z R il 25 ( Camellia oleifera ) FIHE A
( Loropetalum chinense) . & 85 4 ( Cotinus coggygria)
& R £ N BUEL ( Echinochloa crusgalli) | & 7K
( Veronicastrum axillare) %5 , FEHFEA LN L3 1.
L2 SR R
L2 1YY (Fm R A E) 2010 4F 6
FRE  AEA AR B AN A TR 3 31l BE AL L
A1 mm K/ 1T mx1 m 898 e WIS 4% 10
A B AE AR B T 50 em 5 AL Y SZ 4R | 2010
7 H—2011 4F 6 J 45 7RI — 0 B IR 3 1)
Jig Pt B B AER A 532,70 C R HET
JE PR

2010 4F 8 H 7 A F4FEE 5 AN N T AR T 2351
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AT HY/IMETT 25 9 AN, AN/ INVEETT DU £ B v i 3
TR UL Y (A, SR 5 WOERFE T N T A %
Y A HARAAE TR AR 73 i 15 ¢ BT
RFEFTEYTE 70 C PR JEFRE, IR V%
Py BET AT o A0 2 £l 2R 8
122 RAEAYRE  RERFEINEMA GBS ]
FEERMFAE T4k, BIF 2010 4F 7 HJE 5 BIAE AN TH)
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b, BEARK R FHNAE 10 em fA K 18 em AR B4 HX
FE B PR VB £ 5 BRARE AR, 20 ) 7R BB AR K
0.5.1.0.1.5 F1 2.0 m &b, BEHLIESE 3 T mFEH
HURE 5, B 4% 0 ~ 10,10 ~ 20,20 ~ 30,30 ~40 Al
40 ~60 cm 5 NEUCRFE. A + 28, HE bk
B R 0.5.1.0 2 1.5 m &bsr 4 Al
JEURIURE A S5 B R AR TR 7 ] S 568 7801k

b Vix iz i R Wz WepE ey AOHE MR WY HEREEE
Stand Elevation Age Density DBH Slope Aspect Canopy Litterfall A= Litter layer

(m) (a) (trees - hm™2)  (cm) (°) density (t-hm? - Litter depth

a™') standing (em)

(t+hm™?)

I 964 20 800 16.1 20 S 0.60 3.38+0.72  9.35+5.14 4.03x1.59
I 357 30 725 25.3 25 Ss 0.95 4.69£0.20 9.26+2.97 5.77x0.85
Iir 987 46 575 33.1 15 S 0.85 5.60+0.23 14.05+6.40 6.34+1.99

I P&k Middle-aged stand ; I1: T2k Nearly mature stand; IIl ; A2k Mature stand. T[] The same below. S:FHY% Sunny; Ss: 23 Semi-shady.
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Fig.1 Monthly litter dynamics and litter standing in different-aged Pinus massoniana plantations.
I . Hi#HK Middle-aged stand; 11 . ST 3K Nearly mature stand; 1 : 24k Mature stand. T [F] The same below.
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Table 2 Root biomass in different-aged Pinus massoniana
plantations'"’

ARE HiE

Ayt Biomass (t + hm™2)

Stand Diameter HEHR 1dic) o8y
type (mm) Living roots Dead roots Total
I 0~1 0.24 (5.08) cA  0.09 (1.91) cA 0.33 (6.99)
1~2 0.25(5.30) cA  0.10 (2.12) cA 0.35 (7.42)
2~5 0.73 (15.47) bA 0.34 (7.20) bA 07 (22.67)
5~10 1.75 (37.08) aA  1.22 (25.85) aA 97 (62.92)
KT Total 2,96 (62.92) 1.75 (37.08) 4.72 (100.00)
Il 0~1 0.34 (14.11) A 0.06 (2.49) bA 40 (16.60)
1~2 0.18 (7.47) bA 0.01 (0.41) bA 0.19 (7.88)
2~5 0.40 (16.60)bA  0.04 (1. 66) bC  0.44 (18.26)
5~10 1.18 (48.96) aC  0.20 (8.30) aB 1.38 (57.26)
Ht Total 2,10 (87.14) 0.30 (12.86) 2.41 (100.00)
Il| 0~1 0.20 (6.62) bA  0.09 (3.08) bA 0.29 (9.70)
1~2 0.17 (5.66) bA  0.06 (1.97) bA 0.23 (7.63)
2~5 0.35 (11.74) bA 0.13 (4.48) bB 48 (16.22)
5~10 1.51 (51.39) aAB 0.44 (15.06)aB 9% (66.44)
S Total 2,22 (75.40) 0.72 (24.60) 2.94 (100.00)

ARG FRER IR Rl — PR A AR 2R 0] 22 57 B3, AR RS FhER
NN R BR ) [R]— 42 4 ) 25 573 5 % (P<0. 05) Different lowercase letters
in the same column meant significant difference among different stem clas-
ses in the same stand, while different capital letters meant significant
difference among different stands at the same stem class at 0. 05 level. T

[7] The same below.
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Table 3 Physical properties of 0-20 cm soil in different-aged Pinus massoniana plantations

bVix +)2 Bk Rk kL EBE THE MALBREE +-35 RE

Stand Soil layer Silt Clay Sand LI FLBRE Total WA Bulk
(em) (% ) (%) (% ) No capillary Capillary porosity Soil density

porosity porosity (%) permeability (g-m?)
(%) (%) (%)

I 0~5 23.67x7.72b 19.00+2.36ab 57.34x8.83a 9.70+2.17b 39.21+4.75a 48.91+5.44a 19.38+7.43b 1.04x0.03a
5~10 31.18+4.72a 17.64+2.33b 53.90+6.28b 13.60+1.46a 33.28+1.32b 46.88+1.90ab 22.29+4.39a 1.25+0.03a
10 ~20  20.3927.03c¢ 20.39+4.00a 59.22x8.0la 10.00+2.85b 33.98+3.26b 43.98+0.51c 16.7324.62c¢ 1.26+0.0la

I 0~5 19.82+6.69b 22.32+9.31a 57.86+4.55b 8.71+2.68a 34.58+2.41a 43.29+2.65a 30.00+3.37ab 1.43+0.1lc
5~10 16.99+5.19¢ 18.24+3.62b 64.76+2.41a 8.5320.3la 34.36x3.57a 42.89+3.42a 28.93+5.52b 1.48+0.13b
10 ~20 22.8422.04a 16.18+3.40b 60.9822.40a 9.39+3.92a 32.08+3.13a 41.47+4.7a 32.68+3.25a 1.5120.16a

I 0~5 34.72+2.13ab 14.9624.81c 50.32+5.57a 11.66+0.18b 44.16+5.6la 45.82+5.76a 24.69+6.90c 1.31+0.09c¢
5~10  31.25+2.09c 19.02+2.20a 49.74+4.3ab 14.97+7.60a 28.31x10.85b 43.27+5.19a 30.85+3.80b 1.39+0.14ab
10 ~20 36.48+7.02a 16.21+4.03ab 47.3124.01b 14.71£2.95a 26.89+9.61b 42.60+9.32a 35.62+7.17a 1.46x0.06a
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ble phosphorus contents and pH value in 0—60 cm soil layer on
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Table 4 Correlation coefficient between physical and chemical properties in 0—20 cm soil in different-aged Pinus massoniana
plantations
1 foxiiy ki ik iz TEL  EEE  BAWE ERE AR BA AR WA geti fixEE pH
Index Bulk Silt Clay Sand i i LI Total ~ Permeability ~ Organic Total ~ Ammonium  Nitrate Total Available
density Capillary No capillary  porosity malter N N N p p
porosity  porosity
W |
Bulk density
Bk -0.290 1
Silt
Hiki 0.087  -0.471* 1
Clay
ki 0.209 -0.839* *-0.046 1
Sand
BELRE 0.111  -0.238  0.129  0.195 1
Capillary porosity
FEEABE 0135 0460* -0.271  -0.3%  -0.538** 1
No capillary porosity
MALBRE 0.036 0.042 -0.038 -0.017 0.805* * 0.068 1
Total porosity
WA 0.477% 0.223  -0.026  -0.292 0.028 0.348 0.278 1
Permeability
AHLB -0.33  0.597* *-0.206  -0.589* *-0.171  0.212  0.053 -0.099 1
Organic matter
BA -0.187  0.418 -0.079  —0.474* -0.283  0.19 -0.197 -0.116  0.904* * 1
Total N
HBA -0.598** 0.430" -0.071 -0.418* -0.107  0.290  0.077 -0.476* 0.725** 0.652* * 1
Ammonium N
AR 0.316  -0.065 -0.070 0.091 0.044  -0.131 -0.040  -0.048 0.085 0.255 0.091 1
Nitrate N
T 0.232 0.332  -0.184  -0.345  -0.424* 0.18  -0.373 0.236 0.521** 0.672** 0.186 0.522%* 1
Total P
i -0.416* 0.380  -0.006  -0.457* -0.291 0.1499  -0.242 0.014 0.577" " 0.457** 0.428* -0.207 0.207 1
Available P
pH 0.367  -0.584** 0.213 0.550 " " 0.521**-0.528" " 0.245  -0.153  -0.620" " 0.624 ™ *-0.498 * * 0.103  -0.494* * -0.622** 1

* P<0.05; " " P<0.01.

ARAIARTE B A 3224k, FLRE 2 0 mig , oA 9
BRI 7547, 5% ~ 71, 7% 1% 40K 3 B 00 A6 18
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i F 20 ~60 em I8, 3305 JE i AR A2 #E0 XF S
L B IMRAIF ST 48 A — 3 R B G sk
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3.2 R[S E A N TR+ e A o
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