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Effects of land use types on soil organic carbon and
total nitrogen in Jinyun Mountain
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Abstract: [Objective] This paper studied contents and storages of soil organic carbon (SOC) and total
nitrogen (TN) of different land use patterns in Jinyun Mountain in southwest China. [Method) The sub-
tropical evergreen broad-leaved forest,sloping farmland, orchard and abandoned land were selected to col-
lect soil samples from 0 to 60 cm depth at the same altitude of sunny slope in Jinyun Mountain and SOC,
TN and soil density were analyzed. [Result) Compared to forest,SOC contents of sloping farmland and or-
chard decreased by 43.83% and 21. 57 % ,respectively. Compared to sloping farmland,SOC content of aban-
doned land significantly increased by 239.17% (P=0.001). Under the same soil quality, SOC storages of
different land use types showed significant differences (P<C0. 05) ,and their SOC storages were in a decrea-
sing order of abandoned land (108. 06 Mg/hm*) > woodland (62. 21 Mg/hm®) > orchard (54. 54
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Mg/hm?) >slope farmland (31. 81 Mg/hm?®). TN contents and storage of abandoned land (0. 91 g/kg and

8.64 Mg/hm?®) were significantly higher than other land use types. There was no significant difference in

TN contents and storages between woodland,orchard and sloping farmland. There was a significant corre-
lation between soil SOC and TN. C/N ratio was in the range of 5. 35 to 12. 11. Abandoned land had the

highest C/N ratio, while slope farmland had the minimum. [Conclusion] Abandoned land was more suitable

for the accumulation of SOC and TN than farmland. Although there was no significant influence of forest

land,farmland and orchard land on soil TN contents,forest was more suitable for the accumulation of SOC

than orchard and sloping farmland. Abandoned land was in the lowest level of mineralization of organic

matter,and it was the most favorable to the accumulation of organic matter in the soil.

Key words:land use type;soil organic carbon;soil total nitrogen;Jinyun Mountain
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Table 1  Physical and chemical properties of tested soils from different land use types in Jinyun Mountain
~T T SR W
B ) h TP AP AK AS
0~10 3.95 140. 30 7.10 81.49 139. 04
10~20 3. 88 82.29 3. 30 71.73 125. 40
20~30 3.84 73.02 3.03 58.75 108. 57
F)T(rie%t 30~40 3.97 66. 83 2.53 52. 66 92. 48
40~50 4.01 57.29 2.16 46. 55 93.43
50~60 4.13 51.42 1. 87 41.96 79. 47
SE-Y{H Average 3.96 78.52 3.33 58. 86 106. 40
0~10 5.06 280. 79 6.31 104.79 89. 65
10~20 5. 30 238.09 5.49 91.18 54.53
PRSI 20~30 5. 60 219. 35 4.01 75.57 36. 31
Abandoned 30~40 5.74 238.73 3.67 65. 66 28.78
land 40~50 5.71 238.57 2.83 63. 80 25. 28
50~60 5.68 171.58 2.37 58. 86 21. 64
SEHI{E Average 5.51 231.19 4.11 76. 64 42.70
0~10 7.66 261.70 35.29 115. 80 36. 44
10~20 7.92 109. 76 19. 95 86. 33 29.08
B 20~30 7.93 108. 75 16. 88 59.98 27.00
()f]’ilrd 30~40 8.02 71.23 12.62 55. 60 25.78
40~50 8.03 70.16 11.42 51.19 24. 21
50~60 7.94 67.07 9. 67 49,51 21.98
SFEHI{E Average 7.92 114.78 17. 64 69. 74 27.41
0~10 8.19 309. 50 38.33 81. 88 30. 57
10~20 8.28 238.29 17.19 76. 86 26.05
e B 4 20~30 8.21 66. 55 14. 86 62. 88 24,21
Sloping 30~40 8. 14 34. 87 7.93 61.56 22.73
farmland 40~50 8.02 61.31 6. 66 57.81 20. 48
50~60 8.02 54. 20 6.48 56.51 17.29
SEY{E Average 8. 14 127.45 15. 24 66. 25 23.55

SOC T TN ff 5 5R FH 48 M R 0 04T 3800

IHARIT .

Muy=p T+ 10 000, (1)

T s = (M1, cquic — Meoit.surt ) X 0. 000 1]/ P ubsuriace »
(2)
Memens = Moot * Ceone * 0. 001, (3
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g/kg) Ml 10~20 em 1 JZ(10. 42 g/ke) 1Y SOC F it &y T HAb L3t 1) I 7 25 U Oy 18 57 b F 2R Bl 5 i B
Y w2 T A 2 . R IR M RS SOC I MbEeAR, 7E 20~60 em 12 E TR SOC & £ i
AW ERRZEENR . 4 LJEM SOC FRI &I B FH & T HAM 3 b L A 288 H Ok
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fE 0~10 cm + )2 M SOC & atdg i, H 3% ] SOC & & 2% 7 IF A B .
AV E /(g ke

Soil organic carbon content
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Fig. 1 Variation of soil organic carbon contents at depth of 0—60 cm for different land use types in Jinyun Mountain
Different lowercase letters indicate significantly difference at P=5% level for different land use types at the same soil depth,and different

uppercase letters indicate significantly difference at P=>5% level for different soil depths with the same land use type. The same below

1E 0~60 cm + 2 R [E £ HEF =0 SOC 4 T 43.83%,21. 57% (P=>0. 05) ; 5 ¥ Bk Ho A 1L , 18 3%
OV ¥ B 4 18 5% b (11, 43 g/ke) > AR Hb (7. 65 1 SOC & B B F RN T 239. 17% (P=0.00D)
g/kg) >Hpi (6. 00 g/kg) > Hk#h (3. 37 g/kg) . 5 %2 NAFELHA AT 0~60 ecm +JEHY
ARHAH LU L S BE A S B ) SOC & i 43 il W 35 WAl R IR 5 R i

®2 EZUTRALHABFIRXT 0~60 cm tEMNLBEUREESLERE

Table 2 Soil bulk density and soil quantity of soil at depth of 0—60 c¢m for different land use types in Jinyun Mountain

TAEBIR (g - om ) THT R/ (Mg - o ©)
Soil bulk density Soil quantity
+ 2% E/cm = =
Soil depth B et 15 it Ho 2 ol B P55t Ho g
. Sloping Abandoned . Sloping Abandoned
Forest Orchard Forest Orchard
farmland land farmland land
0~10 1. 07 1.55 1.37 1.44 1 070.29 1 550.02 1 368. 80 1 443. 80
10~20 1. 46 1.47 1. 38 1.42 1457.51 1470.65 1 380. 45 1421.00
20~30 1.47 1.56 1.52 1.55 1 469.55 1 559.95 1521. 84 1 549.03
30~40 1.48 1. 63 1.54 1.70 1476.73 1631.06 1 543.90 1 696. 78
40~50 1.48 1. 68 1.59 1. 66 1477. 66 1677.98 1 589.51 1 656. 24
50~60 1.52 1. 69 1. 56 1. 80 1522. 34 1 685. 40 1 563. 88 1795.18
S A Total 8 474,08 9 575.06 8 968. 38 9 562.03

F2HRW A 0~60 cm + )2, Wbk HERBL L= FH AR A 2R 4B R 6. 94, 3. 80 I
B K 2B e T HAM AT FHmE 0,08 cm, B2 # N SOC fif & 4 %4 3. 73,6. 03
Jre i K, o 9 575.06 Mg/hm® . Z3H5, flidk 10,03 Mg/hm*, K1 , 75 AH [8] + 58 5t 5 A [] -+ b
Hb PR R SR B K B SRR A TR A R L UL RO RUT . £ 88 SOC fifs i 3 B8 18 55 b (108. 06
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Mg/hm?) > #k H (62. 21 Mg/hm?®) > i (54. 54
Mg/hm?) >3 # b (31. 81 Mg/hm?) (£ 3). A
B E e R0 ORE £ R 7 =X E B SOC
fiti i 25 S B K (P<<0. 01) . # Fe b iy SOC
fith 8 43 00 Hb B Bk b AR b SR TR R 239, 71%6,73. 7%

198, 13 %0 ;5 M AR L o 5 el A0 3% Bk b 19 SOC 4%
B E TR, B T 12,33 % 0 48.87% . it
A LU Y 5 AR L L 3B b R R R R T
BILAS 11 B B8 o T 8 37 b D0 8 265 4 b £ 30 4 398 vl 48 2%
A LA PP I8 R4 BLAK

3 ERUARALHFAAFXT 0~60 cm T EH SOC fEE
Table 3 Soil organic carbon storages of soil at depth of 0—60 cm for different land use types in Jinyun Mountain ~ Mg/hm?*
- Z B/ cm i) et 185 Hh S
Soil depth Forest Sloping farmland Abandoned land Orchard
0~10 24.49 8.71 19. 58 17. 46
10~20 9.42 7.04 15.50 14. 81
20~30 7.56 4. 60 17.08 8.41
30~40 6.38 3.82 16. 33 4.67
40~50 5.46 3.91 17.99 4. 49
50~60 5.16 3.74 15.55 4. 65
0~60 58.48 B 31.81 D 102.03 A 54.51 C
AR £ i R Y SOC i
SOC storage under 62.21 B 31.81 D 108.06 A 54.54 C

the smae soil quantity

T« AT 8RR e AN A RS 5 8 35 208 22 il 25 (P<<0. 0D,

Note: Different uppercase letters in same lines indicate extremely significantly difference(P<Z0.01).
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Fig. 2

R WAF LA H KT 0~60 cm + )73+ TN &= 48 14k

Variation of soil total nitrogen contents of soil at depth of 0—60 cm for different land use types in Jinyun Mountain
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£ 0~60 cm + 2, B £ TN & &1
{E A i (0. 91 g/kg) s HR Ry bhctih (0. 77 g/kg) R
Fil (0. 73 g/kg) , B #f i (0. 69 g/ke) F K. 5k
HuAH HG ¥R S 3 TN & B T 31, 8806 (P <<
0. 05) ; fiT 55 AR M AH LE . S Bl Fn i B o + 3% TN & &
SRR RET 5.19% F1 10. 39% . fH = 3 = |a] 2% 7 3F
NTEN

F 4 AN R 7 2CF ) 5 TN fif i
THE G5 BRI, Ry il bR | 8 5 b R SR e 5 0 B b
98 A AR TR DU L = A R ) 2 R B

Bk 6.94,3. 80 F10.08 cm, W] fifi = 34 fin 1) + 4 TN
fit /3514 0. 53,0.50 Fl 0. 01 Mg/hm?, [X ifij #H 7]
T B AN i R O A - TN fiff &= 0 1%
o (8. 64 Mg/hm*) > [E (6. 81 Mg/hm”) > i
(6.68 Mg/hm?) > J #k#h (6. 53 Mg/hm?), B [H
R 2R 185 1 TN fig 5 8 3% & T H
i 3 A H R 7 28 (P<<0. 05) T & 3 -+ Hb Al
MR Z MR R FEE 2R, AT LA S,
PR 8 5 0] DL R I - HE 0 TN fifg &, 1 ARCHD
SR Bl R B b X 4= 1 TN i 5201 T W] 5

F4 BERURALHFIAAXT 0~60 cm TELEN TNEE
Table 4 Soil total nitrogen storages of soil at depth of 0—60 cm for different land use types in Jinyun Mountain Mg/hm?®
T 2B/ cm st et P8 5% b
Soil depth Forest Sloping farmland Abandoned land Orchard
0~10 1.79 1.47 1.56 1.72
10~20 0.99 1.19 1. 31 1. 26
20~30 0. 94 0.98 1.41 1.03
30~40 0. 90 0.97 1. 30 1. 06
40~50 0.79 0.98 1. 28 0. 83
50~60 0.73 0. 95 1.29 0. 90
0~60 6.15 b 6.53 b 8.14 a 6.80 b
AH R - 485 i R A TN it i
TN storage under the 6.68 b 6.53 b 8.64 a 6.81b

same soil quantity

T« AT 8O 5 bn A R /NG 52 B 3 7R 28 53 .35 (P<<0. 05) .

Note: Different lowercase letters in same lines indicate extremely significantly difference (P<C0.05).
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Fig. 3 Relationship between SOC and TN contents for

different land use types in Jinyun Mountain
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WU AT G 2 DR Sk L 3R A B 2 R AR AR ) R AR
Hby b5 23 A A8 T 1A Al R P T Sy SR 2 R A
R PR B VR T L A A ) 1 R AR A ) R AR o A
B MR R AR, AR AE 0~60 em £ )3
SOC b, B 2R 2 2 A0 &,

SOC 5 f K HAitt 5 i 1% 2 R 3% 3 W) 52 o i o
SE 5 T[] 19 b ) O A 74 JHG A 8 2 T 170 48 3
P75 DA R R 3R A AR RS, b i) g 2 2
JE AR I SOC & f Ay . 1 S bl 5 Sk o) L s 4 1)
K2 I B R 138 5 A8 DL R 2 005 Tk 45 R
PRL o Ly AR S SR AR ) B R A Sk AR S 1) 2 SR R, T
SRS R YRR A AR SR SOC Ay 2 1t A% A 4%
ARH/N . T NFI AR S B K bR T B Sk S Bl I
T 4 SOC MFLR . AWFFE 45 SRt B, 55 bk A
Fos i 0~60 em + )2/ SOC ff =K T 12.33%
(P<<0.05),

AT ST L 5 AR AR H, 3 BE LAY SOC # & i
it PRI T 43. 8300 1 48.87% . X & T ¥
B A B, 55 T 3R E R K R R EERE T L
Jl 7 e K RS 4 15 3 R SOC i
P EE I HON R BRSO T b B aE aE M,
SOC 1 f6 72 B2 34, i B3 8k b 7 48 9 19k
B B AP TP A IR AS BE AR H L DAL RS R R T 3
B SOC i AR R, DT f L SOC 1 7 1 Fil i i [
ik, BHIRUT I, AR I B oML b 2 )5,
SOC FMe £ F B, 4512k fie i ik 8020, F i 3 2
PRS2 Pl 5 R T SR e B R D S LR Y o T R T R
SRS L TR b AR A AR Ol oA B RS OOF R AR R <
10 4E),0~10 cm f1 10~20 cm 121 SOC & &4
BIRKET 68.5%.76. 8% . ixX 5 AHF 57 45 LA —

.

AR B SOC 80k 25 e T Hifh
JUR A 3t R 7 2 43500 3 b | AR ot R SR el v o
T 239.71%.,73. 7% F 98.13% (P<C0.01), Z=ik
PG X R 7 41 B IX A BF 9T 4 SR B . A
7 X SOC 5 5 1) 52 mi 48 B &2, s Ak SOC 5
KT IR E 8 A i b 5 4l [ 450 3l 2o X Fb 40 BT o
A LR X B R AR R A AR A B B b i) SOC & £
Fith i & B, 5 SOC 7 2 B K SR WA= MR 27 %%,
I TEAS B 58 285 51 v 48 5 b 11 SOC fif 1 K T #ith
HIFR R THRMESRENEY R KRS E D #
B 1 O L N S e S D R 2 [ N T
fd A5 = SOC 1y 57wk 3 22 4R v 7 - 398 3% 1T 1) g
. TR S b 3 R R A S R G b Bk AR
HEG B L FE T ] e 38 B 0 R T AHb A B L 480 14
A1) SRR R T L F B 1 3 HE AR ) R T RE L T AR
M E SOC = e .

3.2 AATHFAAXNLTE INSERMEEN
A

R T AR — 5 T BOE A
JE et B A 0 4% AR ) B0 RO T A 5L O — D Tl T
T K E I HHE T X FELR L 2Z 5 5 m T
+HERE Wb 32 i DL S ) 8 R SOR B i
J - R A ORI R A 22 Y, Peter-
john S5 1 6 B VRO 1 A M R B H AR AR
e R ARG E TG I T B oK b, 5K
2B SRS R B AT B T AR AT Ak D it s 1 4
AR TN P22 o 34k b 3R Bk 3 b 7 T i 38 0k /> i Sk
HIERE WK,

AR 0~10 cm + )2, MM TN &
a5 b 3R O3 A A R B Y R RV A R T
WA . 5 SOC ASIa], £8 5 b A Fel DL K 3 1 =
HZE TN &I AN AE 3 2 57 X A A 5 b
by DL K S el i FH 2N DT B e 1 R A A K

A B A R 7 s B S M G 4 TN & i
S-S5 A v HL U O AR R SR BB B AR . S
HEHb AR L, 38 Fe 8 TN & &8 T
31. 88 %0 , 1M 5 Ak b AH Eb o SR el A0 3 Bk o + 3 TN &
HEPHEA —EREMS. AESFARE. 5
TN B 2t 1Y 43 A #L AL AH 7] 48 55 b i TN it o [m] A
0 v T A 3 Al A b R A O 2 R L A B
HEsb 43 5 =5 26, 87 %, 29. 34% 1 32, 31% (P <<
0.05) MHJF =FZAARFIE R EEZEF ., X5RE
UL AR R T MR A R — B, EEE N
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J2 s D ¥R T M () Hb 3 Oy % R S B 1 43 9 A A
BE , fofi 154 0 5 A v B4 A L R0 A 4 fig T ¢ Il )
b 2) J RO R AN S T T AP b KL R 17 AR
ZOML R TN fiff it fi i S Tl R0 B B M A SR
FEAE R R SSOR SR E IR S BUm A R ik H
M T AU B 5 H 5 BOL 5 Mol iy TN 6f i 22 7 JF
ENTE
3.3 AELHAAAFXLE C/NKWZn

+ 3 SOC Fl TN 943 fff 55 3 A= Wy 2% VI AE G
KL, 3 C/N R PR 338 3o A W i 4 LA S SOC
WAL B ) — A E B AR AR . BN C/N A HF
Tl 28 W e A HILJSR 43 fige ok 2 R 0% 35 0 BRI i i A
S04 U 5 0 R RN Gy i R ) Bl AR K 5 i + 8 C/N
(4725 Ak » AT 52 10 - 30 A= 4 1) I W R+ 38 CO, 1)
B, HE T 2w SOC il TN &, T K
A L0) o W A 3 e N ) ) 5 50 F 0~ 100 em
1 )2 C/NAE B W58 K B Mkb 1= 558 1% C/N AH X 4%
mL.MAHAS RS P C/N BAL, AWF5H,
BERFHLAY C/N B A, 3 2202 B R 3 Bk b 5 41 A
B, 2 HHESS A Y B R A P S s R R A
53 s BEAT A ML ST 5 ik (%) Sk 2 0 S o SR, AT 5 5
MU ) 43 R R e vy o TR B 32 7 KA iR & B, o
HoAEHE N SOC fifs it 7 AT AR KW 1. [FIRE  ZE AT
gErh ¥R H RO 4 HE S A 2 0 AR ) R %t
B PERAIR o DRt 8 v A LS A 0 A g R T AR
C/N o fi i » R e A A F 3P A LB A LR

4z B

DA 3R 5 20F . SOC & = Kl i =
FIICAR VK X5 A 48 575 1 > A b = S el > B b, i L
+ A H T A SOC F it it i 394 W s,
b B A b L SR el I B T R F SOC R 8L 4%
Fii A b BB B A F T SOC (& R

DR T R TN & DL & TN fiff & 35 W &
[ 0 B L DS s W T N R S S B S
ZIIF T 22 5 . Ud 4R i b L SR M T A R T
8 TN A RUE AR SR Tl R Bk b 3+ b A
F 7 % 18 TN (52 w0 R 3% .

DAE LM F T L,SOC &5 TN & &
ZIH R R ENIEMER R, 4 F R T =
By C/N 2 5.35~12. 11, Hrp ¥ 5 i iy C/N &
1o R SR AT . 15 B 3B b RS R A ALk A i SOC
FTN {50 i B B0 LR 6 7 5255, i 48 i b 0 %
A FF SOC fil TN L&,
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