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Distribution Characteristics of Soil Organic Carbon in Typical Forestlands in
Drainage Basin of Gongba River

ZHAO Dong'?, QUAN Li"*, TU Caiyun'?, GUO Xing'*
(1. Institute of Forestry Science, Bailongjiang Forestry Management Bureau of Gansu Provience , Lanzhou,

Gansu 730070, China; 2. Gansu Bailongjiang National Forest Ecosystem Research Station , Zhouqu, Gansu 746300, China)

Abstract: [ Objective ]| The distribution characteristics of soil organic carbon (SOC) content and density
(SOCD) in typical forests of Bailongjiang region were studied in order to provide a scientific basis for further
promoting multi-objective forest management. [ Methods] Field investigation, sampling and laboratory test
were used. [Results] @O The mean SOC content of artificial spruce forest was (32. 54 21. 82) g/kg, and
SOCD was (13.85%+6.98) kg/m?* in the soil depth of 0—60 cm. @ The density of soil is significantly different in
the different soil depths, and the content of soil organic matter, total N, total P, total K, effective P and K
in five forest types showed a trend of decline with the increase of soil depth. @ Content of soil in 0—60 cm
layer was positively correlated with natural water content, total N, total K and effective K, while it had a
significantly negative correlation with soil density. SOCD showed a consistent correlation with physicochemical
properties of soil. [ Conclusion] The content and density of SOC in the different forest types are affected by
many factors in the study area. Under the influence of those factors such as stand structure, soil physical and
chemical characteristics, and tree characteristics, the content and density of SOC showed a significant difference
between the different forest types.

Keywords: typical forest type; soil organic carbon; soil nutrients; drainage basin of Gongba river
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2.2 TEHERHIXE NESHH 2.2.2 EEHSmaE OGN br S
2.2.1 EEHRORERLAE HIHEHEAERNCR EHE. RHAFIENE LIEEE  RHLEEHE
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cm B AR AR (RELE 43 ED .

— TR BE ) A A ML A R

soc,:;z'lc, D, « E,; X (1—G,)/100 (2)

Krfin +2E AR =4,
2.3 HiEAbIE

45 R H Excel 2003 34 #4730 & 40 4 >R H
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cm,20—40 ¢m,40—60 cm + 2§ + A YR 55
WKy (48. 85415, 43) g/kg. (34, 64+12.35) g/kg.
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0
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B3 THEEEENHRBELIERENTL
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. TR
+ 5% 43 ==
0—20 cm 20—40 cm 40—60 cm
pH {4 5.5240. 28" 5.5740. 29485 5.59+0. 30
AHILFT/ (g kg 41. 35422, 654 23.52+16. 45 13.40+11. 62¢
4 N/(g+ kg™ 1.8741.03% 1. 1440, 72" 0.5140. 34
4 P/(gekg D) 0.6140. 27 0.50+0. 2578 0.37+0.18"%
£ K/(g+ kgD 26,2143, 48" 24,0743, 24 22.32+3. 36
AP/ (gkg ) 23.32£10. 37 20.84+10. 43" 19.99411. 64™
WL K/ (g kg ) 112. 3642, 514 87.50432. 23" 57.52+28. 54

T /NG PR R IR R R 4 J2 18] 22 57 1835 (p<70. 05) s K5 T B LR AR [F] 4 2 18] 22 4% 12 3 (p<<0. 01)

3.3.2 XMEALSEHSAF M M LIS
] 43 A S Pk 34T 43 7. 0—20 cm, 20—40 cm, 40—
60 em T REF LK REIFEILE S,

s A RF 22 E EEENE S R
BOIHE 4. 6550 ~5. 22 Z [6], J& 559 AR S, SR AR S AR
FE e /NE DA HE A s HIEA AL S EAA R P AR R
FRBT S T Bl T 3 14 0 T 1Y KL AR 4060 em 122

RFE 75550 @ T AL 2 K ST RHNERRHE
BN I HAR S R B E .l 13,4120 ~15.07 06, 4%
S RBBIERE F VR B G oK e N e P
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x5 HERABLELIEFRSETREREHY

FHER S/ em pH {H A PLE 2N 4 P 4K A% P Mk K
0—20 4.65 48.79 54.28 49.13 13.41 50.53 39.15
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5 b AR AR + 20+ 5 5R 4 4 B A5 R
W6, & 6 A X F AN T a2, 5 pH {ERE
FHRERImMAZR. £ LERES AR E (p>
0.05); HHEAMLT, 4 N, 4 P F#AL K & & 7F A [
T E A N R R S 2 R R AL PR b R AR

PEEAE3INDL)ZR TR EER(p=>0.05); L HH
BLIG & i, 42 N. 4 PR K ZEAN R + 2 [ ¥4 &
FE2EF . RIREF IR ZE R BR 118 pH {E 41 Aih 5% 53
TR R B 25 MERT IR A RO KR
AR5 pH A 4 P AV R K ZER R £ )2 00 35 2
S AP 4 N4 K fldEsk K 878 3 41

LB ELM., BERRKEE pHM & NHAR EHRAGREEER.
®6 MERFAAHFMRLEFLSOWMER
ghrn IR np AL/ 2N 4P/ 2K HH P WO K/
KB /em (g kg™ (g kg™ (g kg™ (g kg™ (mg+ kg™ ) (mg+kg ")
0—20  5.4240.277%  44,22413.45"  1,9540,66%  0,3640.19* 28,1844, 1175 30,33+5. 162 123.07+34.21°
- 20—40  5.4840.29 21.3149.58*  0,91+0. 36 0.42£0.22"  26.67£2,63% 30,847, 96" 75.78+30. 56"
ATEEH 40—60 5,580, 26 20,54+17. 29" 0.68£0.46%  0,3440.17" 225443, 21° 32.03+8. 128 74,98436, 2740
0—60  5.5040.20%8  27.54+9.704F 1174055 0.4140.19 24,8942, 5708 31, 2145,47 94, 44+21. 36
0—20  5.6040.25%  33,78£12,14% 12340, 41% 0.56+0.17*  23.98+3.41° 24,65+10.38%  92.87443, 24°
B E A 20—40  5.6340.28 2464417, 2348 0,98+0, 26° 0.44£0.21% 22,9643, 14" 21.79£11. 36 75.57+43. 29
40—60 5. 4840.29 18.7146.58" 0.3440.17%  0,34+0.17% 21,1743, 14 19.53£9, 32" 48.69432, 135
0—60  5.6440.18%  23.79+09.138 0.860. 428 0.45+0. 16 23.15+2019% 22,1849, 585 74.97+39. 65
0—20  5.4440.237% 36, 58+14,41% 173405948 0,5340,28*  27.1742.33% 29, 14£12,01%  121.87441.25°
ey 20740 5422029 19.35+9. 48 0.78+0.41° 0.34£0.19% 24,962,185 23,2149, 89"  84,52427, 33"
INEF IR S 40—60  5.5440.31 12.26+17. 83" 0.47+£0. 328 0.19£0.12%  24,56+1,98" 18.16+10.26% 61,0221, 128
0—60  5.460.27%  22.47+8. 35" 1.0140, 43" 0.34£0. 16 25,2441, 412 23,4449, 588 88,57£19.23
0—20  5.3940.44%  52,78429.38"  2.1441.21%  0.4540.35 28,463,174 21,3644, 98" 112.31£42. 89°
20—40  5.4840.44 34.52417.86%  1,2040.68 0.4340.31 26,7944, 127 20,2245, 66" 91.02+41, 12
FEB U 40—60 5.61£0.41 22,44420. 52" 0.7940.594  0,2940, 174  23.96+4.41° 11,5947, 028 72,50%31, 2848
0—60  5.6340.28%%  39,55+24, 21" 1631, 124 0.41£0. 25 26,3512, 964 21,1345, 02¢ 90.68+33. 29
0—20  5.6340.21%  40.23£21.22%  1.37+0.42°°  0.3340.17° 25,8144, 1178 24,3249.01% 108, 87435, 54°
" 20—40  5.5340.33 31,62£23.08% 05440, 14° 0.31£0. 11 23,4242,63%%  20.33£10.89"  81,69432, 33"
HEAH 40—60  5.6140. 28 23,54£17. 33" 0.4440.19% 0.2440.23%  20.54£1.17° 17.16+8.65% 71,3631, 5478
0—60  5.5740.33""  25.63+19, 89" 0.98+0.158 0.2940.21 22,3343, 114 21,4449,788 86.71433.21

T R B E AR 2 AR RS F RN AR A — £ 2 e AL s br 22 5 3 /NE FREFR R — B R L2 22 5

B3 (p<<0.05),

3.5 tEANKRE LEEREXST

3.5.1 AR EELEANSEL LIE MR G4 KLY
o MR T PR WA R R F . A AL
MEESHA S KE. &N, 2 K, #3 K2R E
Fop 2 EAOC, b 5 2/ 50 R R K,

J30.782, 5 pHAEM AR P M XN R F; LA
BLB & 1 5 4 18 % B B2 3 A G (r= — 0. 353,
»<0.01),

I LR % S - A R R — B
KR ILAME 5 18 pH i 2 18 & ARG .

£7T TRLETEANKELTEERHBXRKEN=060)

+ 2 + 4 4 4
RE/em  HHLB L eEIE LHESOKEE pHIE 4N 4P 4 K %P % K
) o —0.108 0.375"" —0.091 0.852"" 0.402" " 0.269"  —0.239 —0.189
0—20 .
gy —0.047 0.114 —0.062 0.666"~ 0.309" 0.212 —0.119 0.184
010 i —0.123 0.203 0.057 0.520" " 0.273" 0. 142 0.001 0. 264
R —0.054 0.098 —0.049 0.287" 0.126 0.014 —0.202 0.102
1060 s —0.045 0. 040 0.101 0.209 0.095 —0.168 0.192 0.098
o —0. 040 0.039 —0.132 0.366" " 0.008 —0.135 0. 069 0.121
060 Es —0.353°"  0.327°" —0.103 0.782" " 0.437"~ 0.375" " 0.023 0.413%"
o —0.427°"  0.215°" —0.169" 0.660"" 0.353" " 0.267°" 0.005 0.398" "
e FORMEAE B3 (p<<0.05), x x FTRMKMEN B35 (p<<0.0D . T,
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3.5.2 AR AMEARLEAIKE LM R4 X
B NTaEREEA S R MRS ES L%
BRI E A OC, 54 N R 3 A G A S R R
43910 0. 858 H1 0,893, + A HLIK & B ik 5 K
EREEML, BERAKREEAKR S ES 5
FEEDEAML. 5 S N 2B EHC; LR
MLk S LR ERER B ERMEL, 5L P,
4 K Ml K W EM DG, KARER MR 58 Mo BLak
GRMAIEE S + 54 N 2R B EFEMX. 5+

B R W . S pH R F AL, 54D
ABF IR, R HEA PR & Rk 54 K sk
K22 0 38 IR ARG L A LA 2 5 5 sk KA A
FMRKFR . MEW UM LA PLaR & 5 L5
JERFERMC. LA N R EML, &5 LS
K5 A SG BEARMR LA MLk 5 52 N B
FWIEMX. 52 K2 BEMIEMC, 518 ELE
I GO G s AT LA S B e N I 3 IR A R
(&8,

®8 MARAEFHNEBITEANBE LT EERWEXREY

Waxm  pkm OF _ B LRER ‘ ‘
HOLB bhewmE RS kR pH £N 2P £ K A% P % K
AT ; i —0.568* " 0.102 —0.082 0.858" " 0.347 0. 468 —0. 340 0.653"
o2 AT 0
” N —0.667° " 0.140 —0.214 0.893**  0.150 —0. 342 —0.518 0.307
N on % gy —0.524" 0. 220 —0.011 0.639" 0.319 0.487 —0.370 0.214
A 0 i —0.697" " 0.575 0.020 0.215 0.577" 0.652" 0.164 0.687"
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