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Relationships between Soil Organic Carbon Characteristics

and Soil Nutrients for Different Tree-age Torreya grandis

ZHANG Yujie, WANG Bin, LI Zhengcai® , HUANG Shengyi, YUAN Yanan, QIN Yixin

(Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, China)

Abstract: In the Torreya grandis National Forest Park in Zhuji, Zhejiang, Torreya grandis with five age
groups (0—50, 50—100, 100—300, 300—500 and over 500 years) were selected for this study. Soil sam-
ples were collected in the field to analyze the total soil organic carbon (TOC), readily oxidizable carbon
(ROC), light fraction organic matter (LFOM), and soil nutrient contents in 0—20, 20—40, and 40— 60
cm soil layers. The changes of soil organic carbon for different tree-age T. grandis were studied in this pa-
per, which provided theoretical basis for the evaluation and sustainable use of the soil quality in forest
stands, and the conservation of the old T. grandis. The results showed that, (1) the TOC, ROC and
LFOM increased firstly and then decreased with the increase of the tree age, among which the content was
the highest for the 300—500 years group. However, significant differences among tree ages were not found
in the ROC and LFOM. (2) The ratio of ROC to TOC for different tree-age T. grandis was: 50—100>0
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—50>100—300>300—500>500 years (except 0—20 cm soil layer). (3) The correlations between ROC,
LFOM, and TOC in all age groups are extremely significant. The correlations between TOC, various ac-
tive organic carbon component, total nitrogen, available nitrogen and available phosphorus were relatively
strong at different ages (except for 0 —50 years). The correlation between TOC, various active organic
carbon component, available kalium, exchangeable calcium, and exchangeable magnesium were relatively

weak (except for over 500 years). The correlations of TOC, active organic carbon component, and soil nu-

trients over 500 years were extremely significant.

Key words: tree-age; Torreya grandis; soil total organic carbon; soil labile organic carbon
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Table 1 Site conditions of Torreya grandis in five age groups

W ity -y AR BB e 1a] 535 3 ik
Tree age/a Base diameter/cm Height/m Aspect Slop/° Altitude/m
0~50 31.4 6.0 4w SE 8~15 570~700
50~100 39. 8 6.0 #dt NE 9~18 560~620
100~300 71.5 9.2 ARt NE 13~21 540~600
300~500 97.4 15.0 % E 12~20 540~560
=>500 153.9 13.3 <4t NE 10~19 540~600
*2 AEAWMBREEAFLELELAFGINKREE
Table 2 TOC of different soil layers for different aged T. grandis/(g e« kg ')
b W Tree age/a
Soil layer/cm 0~50 50~100 100~300 300~500 =500
0~20 17.57+3.51c 20. 6247, 45bc 24.03+5. 30ab 28.6143.23a 27.2843.83a
20~40 7.76+1.76b 8.44+3.60b 13. 18+ 1. 49ab 17.46+6. 70a 16.73£7.59%a
40~60 3.9241.58¢ 4.414£3. 21c 10. 31£2. 26b 14.72+6. 66a 9.68+3.04b

TE B R M AR e 25 AT A TR/NE FEERRTE 0. 05 K L EFBE. TH
Note: mean= SD; Different lowercase letters in the same line indicate significant difference among different ages at 0. 05 level; the same as below
®3 AEAHMBREETELARNLESELKEE
Table 3 ROC of different soil layers for different aged T. grandis/(g -+ kg ')

WS Tree age/a

=T

Soil layer/cm 0~50 50~100 100~300 300~500 =500
0~20 1.29+1.61a 4.43+2.50a 5.64+2. 86a 6.48-3.58a 6.42+1. 45a
20~40 1.374+0.52b 1.57+0. 83ab 2.32-+1.10ab 2.73-+0.78a 2.52-+1. 48ab

40~60 0.58£0.27b 0.6240.37b

1.6840. 86ab 1.89+1.72a 1.26=+0. 61ab
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4 FAMBREEARLTELTEREAFTIREE
Table 4 LFOM of different soil layers for different aged T. grandis/(g+ kg™ ')

WS Tree age/a

+J2
Soil layer/em 0~50 50~100 100~300 300~500 =500

0~20 44.98=+4.51b 53.40=%11. 80ab 57.04£26. 74ab 64.54+13. 44a 60.57+12.11ab
20~40 29.38=+11. 36a 30.58+10. 29a 38.40+17.42a 39.83+16. 04a 38.63+7.16a
40~60 28,2545, 42a 28.54=+1.65a 30.5647. 54a 31.68+12.63a 29.33413.85a
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Fig. 1 ROC/TOC of different soil layers for different
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Fig. 2 Relationships between soil labile organic carbons and TOC of different soil layers for

different aged T. grandis
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Table 5 Correlation between soil organic carbons and soil nutrients of different soil layers for
different aged T. grandis
W i TR SA HLRR VER(R BAAPL
Tree age/a Soil nutrient TOC ROC LFOM
4% TN 0.989" * 0.821" 0.812" *
AR AN 0.250 0.220 0. 060
B AK 0. 420 0.120 0. 300
oo BB AP 0.812** 0.678* 0.588"
LS Ca 0.679** 0. 640" 0. 390
L Mg 0.557 » 0.210 0. 280
4% TN 0.974" * 0.697* 0. 880" *
HALA AN 0.978% * 0.730* 0.916% *
BAE AK 0. 450 0.170 0.533*
50~100
AW AP 0.752** 0.534" 0,777 *
LSS Ca 0. 944" * 0.820* 0.876"
L Mg 0.776% 0.567* 0.811%*
A% TN 0.985" * 0.814* 0.627" "
WA AN 0.391* 0.251 0.146
100300 WA AK 0.198 0.194 0.152
WA AP 0.573* 0.212 0.127
LSS Ca 0.296 0. 091 0.177
LM EE Mg 0.214 0.178 0.284
4% TN 0.913" 0.596 0.619%*
HAE AN 0.902* 0.595 0.675" *
B AK 0. 063 0. 426" 0.322
300~500
WA RE AP 0.587* 0. 463" 0.473"
TS Ca 0.338 0. 261 0.328
PR Mg 0.357 0.329 0.302
4% TN 0. 866" 0. 885 0.785% "
HAE AN 0.867* 0.863" * 0.767"
WA AK 0. 664" 0.801* 0.555% %
=500
WA AP 0.715 0.784" 0.680" *
e 4S Ca 0.681* 0.749" * 0.562%*
P Mg 0.617" 0.829" 0.489"
. * » P<<0.01; * P<C0.05
Note: * » P<C0.01; * P<C0.05
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PO - My B 25 A 1 5 e R VR 0 G
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