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Impacts of Land Use Changes on Soil Light Fraction and Particulate Organic

Carbon and Nitrogen in Jinyun Mountain

LEI Li-guo, JIANG Chang-sheng, HAO Qing-ju”

(Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqing 400715, China)

Abstract: Four land types including the subtropical evergreen broad-leaved forest, sloping farmland,orchard and abandoned land were
selected to collect soil samples from O to 60 ¢cm depth at the same altitude of sunny slope in the Jinyun Mountain in this study. Soil light
fraction organic carbon and nitrogen ( LFOC and LFON), and particulate organic carbon and nitrogen ( POC and PON) were
determined, and the distribution ratios and C/N ratios were calculated. The results showed that the contents of LFOC and LFON
decreased significantly by 71.42% and 38. 46% after the forest was changed into sloping farmland (P <0.05) but the change was not
significant when it was changed into orchard (P >0.05), while the contents of LFOC and LFON increased significantly by 3. 77 and
1. 38 times after the sloping farmland was changed into abandoned land (P <0.05). The contents of POC and PON did not vary
markedly after the forest was converted into orchard or sloping farmland, while the POC and PON contents increased markedly by 4. 12
and 1. 25 times after the sloping farmland was abandoned. Those above results indicated that abandoned land was easy for active organic
carbon and nitrogen accumulation; on the contrary, sloping farmland was easy to lose soil labile carbon and nitrogen. The LFOC and
LFON distribution ratios were significantly reduced by 31.20% and 30. 08% , respectively after the forest was changed into the sloping
farmland, and increased by 18.74% and 20.33% respectively after the forest was changed into the orchard. Nevertheless, the
distribution ratios of LFOC and LFON were changed little by converting the forest into the sloping farmland and orchard. The
distribution ratios of LFOC, LFON, POC and PON all increased significantly after the farmland was abandoned (P <0.05). Those
results showed that the activity of soil organic carbon and nitrogen was enhanced after forest reclamation, while reduced after the sloping
farmland was abandoned. The ratios of carbon to nitrogen in soil organic matter, light fraction organic matter and particulate organic
matter were in the order of abandoned land (12.93) > forest (8.53) > orchard (7.52) > sloping farmland (4.40), abandoned land
(16.32) > forest (14.29) > orchard (11.32) > sloping farmland (7.60) , abandoned land (23.41) > sloping farmland (13.85) >

forest (10.30) > orchard (9. 64), which indicated that the degree of organic nitrogen mineralization was higher after forest cultivation
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and lower after the sloping farmland was abandoned.

Key words:land use type; light fraction organic matter; particulate organic matter; C/N; Jinyun Mountain
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Fig. 1 Vertical distributions of LFOC and LFON contents in the different land use types
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(0.08 g-kg ™), J7 2 43 Hr 45 5 4 W, b b 2 A5 ohy SR

Fel )5 , 14 LFON & it A5 Ak AN B d i o B Ok 3 A
JE R HREAR T 38.46% (P <0.05) 5 i 3 #f b 4% 57
J& , 158 LFON & & 241 1. 38 4% (P <0.05).
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K. FE0 ~60 cm FIEPRE N, A ] 4 A H O =X
LFOC 43 FiC bb 491 ~F- ¥ o $8 5% 4 (20. 37% ) > R
(20.13% ) > PkHb (16.59% ) > B #EH (11.70% ) |
LFON 5l (29.53% ) > #25cth (26. 14% ) > bk
(24.88% ) > e #F s (17.12% ). B¢ #F Hb + 3¢
LFOC ., LFON 43t b 5] 34 B 251K T e 3 A -+ i F)
=0 (P <0.05) 5 kM 22 o R B 5, LFOC,
LFON 43t He ) 43 1) ' 2 4% i1 18. 74% F1 20. 33%
(P<0.05).
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S, (I8 Bt o A S5 TR B I 1 0 K B 2 W R AR Y
FEE-N
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W] 0 2% 2\ AR AE . Horh AR 22 7E0 ~ 10 em
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Table 1~ Proportions of LFOC to total organic carbon and LFON to total nitrogen in the different land use types/%

+ R B LFOC/SOC LFON/TN
/em R 83 o Rl B b R HL 183 el Bt b
0~10 33.11£2.00Aa  24.03 +3.99Ba  34.75 +0.88Aa 22.17 £2.81Ba  18.51 £1.66Aa  18.93 +1.03Aa  22.53 +0.56Aa  13.04 £2.32Ba
10 ~20  28.64 +2.58Aab 27.22 +1.68Aa 30.68 £0.51Aa 20.59 +1.85Ba  17.68 +2.56Aa  21.04 £1.30Aa  22.66 +1.30Aa  11.55+1.20Aa
20 ~30  22.25 £3.65BCb 27.05 +1.55ABa 32.39 +1.73Aa  14.98 £2.32Ca  17.16 £2. 19ABa 19.88 +1.49Aa  21.54 +1.95ABab 10.79 +0.71Ba
30 ~40  20.35+1.48Ab 25.98 +1.49Aa  26.86 +7.09Aa  15.37 £2.36Ba  18.02 £5.52ABa 20.84 +0.45Aa 18.62 +1.71ABb 10.99 +1.81Ba
40 ~50  22.43 +5.19Ab  26.31 £0.89Aa  25.41 £7.74Aa  16.10 £3.35Aa  14.34 +1.40ABa 20.62 +0.55Ca  17.34 =1.48ACab 11.74 +1.72Ba
50 ~60  22.43 £2.00Ab  29.38 +1.20Aa  27.07 +2.55Aa  13.46 £3.72Ba  14.64 £2.22ABa 20.83 +2.24Aa  18.04 +2.70ABab 12.02 +1.29Ba
SEH{H 24.87 £1.468B 26.66 £0.82AB  29.53 £1.76A 17.11 £1.26C 16.72 +1.11B 20.36 £0.50A  20.12 +0.78A 11.69 +0.60C
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Fig. 2 Vertical distributions of POC and PON contents in the different land use types

TEEEHTENHRE 1EM 2.73 ~6.40
SR FE R R ) 2B AR 0 ~20 em 12, H B3
o T HA A2 (P <0.05) 5 $#85H POC & & & 28
AR K, H i 3.82 ~4.90 g-kg ' 2 Ji].

5 LFOC, LFON ¢, 4 i Al H J5 =X Xk POC |
PON & & 52 A B/ (K 2) . POC H &R0 ~
30 em )2 N h B b B A, 1T FE 30 ~ 60 em RN
g R FE K PON B A1E 0 ~20 em + 2 N 8 Bk b
AR, T 7E 20 ~ 60 em + )2 P9 R R K. 7E 0 ~ 60
em TR E N, - HE POC Hil PON {YF 15 & & 43 5
MR FEH (4. 10 g'kg_]) > BB (1,51 g-kg_]) > M
H(1.37 g-kg ') > Wi BFH (0.80 g-kg ') | BT
(0.18 g-kg ™) > Ak (0. 11 g-kg ") > H (0. 08
grkg ') = BHFH (0.08 g-kg ™). Horppkh . R
MY H b POC & PON &8I TE W FH M2 R, S
B AH L, $8 5 H POC . PON 7 &2 43 Jji) b 35 184 Jin

4.12 f11.25 f5(P <0.05).

222 J R LA 7 = F 1 POC, PON f
SYECELA. AR T DUE R A R O KR £
1 POC . PON 43 g Lt 48] 1 1) 10 43 A1 B A T 22 5+
Horp b AN B S POC, PON 43 it Fb 491 ¥ Fifi %5 +
VN R ) | B oP A ol o o S (S =P =
AN 2, POC 4y e b 48] A8 Ak 3 Bl 430l R 14.87% ~
18.53% #i1 32.83% ~ 38.63% , PON 43 it Lt ] 25 1k
JLEE W ch 11.43% ~ 16.03% F1 18.20% ~
21.40% ; i1 5 bEl #1135 B e POC . PON 43 it H 4] U]
FHLNBE TR B R oK R TR, K
POC 43 ic Lb 51 25 £k i L 43031 hy 6. 83% ~33.90% FiI
17.73% ~28.57% ,PON 3B L 51 7% £k 3 [l 43 53] Ay
7.60% ~15.40% F1 8.60 ~15.83%. £ 0 ~60 cm
T IEURBE P, MR PE S . S R R L POC SR
B4 1e LL 5 45 3k 16.81% . 35.79% . 17.43% FlI
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Table 2 Proportions of POC to total organic carbon and PON to total nitrogen in the different land use types/%

4 R POC/SOC PON/TN
/em R 83 o Rl B b R HL 183 B3 Bt b
0~10 15.77 £2.51Ba 32.83 +6.06Aa  33.90 +6.44Aa  28.57 £5.36Aa  11.43 +2.54Ba 19.40 +2.40Aa 14.23 £1.13ABab 15.83 £0.81ABa
10~20  17.17 +5.98Ba  35.20 +9. 11Aa  29.93 £6.29Aab 21.07 £4.50Ba  16.03 £1.87Ba  20.53 £2.14Aa 15.40 £0.21Ba  14.40 £2.45Bab
20~30  18.50 +£7.19Ba  38.63 £8.25Aa  17.57 +4.84Bbc 21.70 +2.06Ba  14.53 3. 14ABa 20.17 2. 12Aa 10.47 +2. 13Babc 12.13 +3. 14Bab
30~40  18.53+7.84Ba  38.63 +9.15Aa  8.17+3.34Cc  17.83 £3.84Ba  13.87 £2.49ABa 21.40 +2.86Aa 8.93 £+3.03Bbc  9.47 +1.77Bab
40 ~50  14.87 +1.10Ba  32.47 +7.21Aa  8.17 £3.49Cc  20.40 £5.52Ba  14.20 +2.26ABa 19.83 +2.73Aa  9.10 £2.66Babc  9.00 1. 90Bb
50 ~60 16.00 £1.75Ba  36.97 +10.05Aa  6.83 £3.22Cc  17.73 £5.36Ba  15.87 £4.24ABa 18.20 £4.06Aa  7.60 +1.90Bc 8.60 + 1. 69Bb
F-HE 16.81£1.80B  35.79 £2.95A 17.43 £3.11B 21.22 £1.81B 14.32 £1.05B 19.92 £0.99A  10.96 =1.00B 11.57 £0.98B

21.22% ; PON F ¥ 43 Bic b ) 43 0 S 14.32% |
19.92% . 10.96% 1 11.57% . F v #8 3% b + 1
POC | PON 73t bt f91] i 3 vy T bRHb . SRl L 35 b
(P<0.05) 15 = HZEZRHIANRE.
2.3 AS[RVR A T 2 g i A RN ORL S 20 43 ik LG
M & 3 AT LA, ARl | B85 | S 03 Bk
SOC/TN 4524 8.35, 12.93  7.52 fl 4. 40, LFOC/
LFON 43 3% 14.29 . 16.32, 11.32 f1 7. 60, POC/
PON 435134 10. 30, 23.41 . 9.64 1 13.85. f it nf
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Fig. 3 Ratios of carbon to nitrogen in soil organic matter,
light fraction matter and particulate organic matter

in the four land use types
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