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Characteristics of organic carbon and soil properties in
Binggou valley at upstream of Heihe river

QIN Jia-hai, ZHANG Yong, ZHAO Yun-chen, WANG Zhi-jiang, GAO Hai-ning, ZHAO Jing
(School of Agriculture and Biotechnology , Hexi University , Zhangye, Gansu 734000, China)

Abstract: Based on the method of field sampling and laboratory analysis, the relationship between distribution of
organic carbon and soil properties was investigated for four kinds of soil in Binggou Valley at the upstream of Heihe Riv-
er, so as to provide a scientific basis for local water conservation. The results showed that the content and density of or-
ganic carbon in whole profile of the four tested soils were consistently ordered as: gray brown forest soil > alpine scrub
meadow soil > alpine meadow soil > mountain chestnut soil, and they decreased with the increase of soil depth, which in-
dicated that the gray brown forest soil was more beneficial to the storage and accumulation of organic carbon than other
soils in Binggou Valley. The density of organic carbon in 0 ~ 10 cm depth of gray brown forest soil was 4.54 kg*m~2,
being slightly higher than the average value (4.24 kg*m~2) in 0 ~ 10 em depth of forest soil in China, which indicated
that there was a relatively abundant litter biomass in the gray brown forest soil in Binggou Valley because of the plentiful
rainfall and the good understory vegetation. The organic carbon content in 0 ~ 10 ¢cm of the four soils was 30.69% ~
37.99% of total organic carbon content in the whole soil profile, and the organic carbon density in 0 ~ 10 cm was
29.31% ~36.77% of total organic carbon density in the whole soil profile, which illustrated that the soil organic carbon

was largely concentrated in the surface soil in Binggou Valley, and its storage capacity was easily lowered by unreasonable
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human activities as a result of soil and water erosion. Therefore, the vegetation coverage should be improved so as to pro-

tect the ecological environment and to reduce soil and water erosion in this region. With the increase of depth in profile

of the four soils, the organic carbon content, total N content, CEC, field water capacity and aggregate percentage tended

to decrease, while the soil bulk density and pH tended to rise. The regression statistical analysis showed the organic car-

bon content in the four soils was positively correlated with field water capacity, aggregate percentage, total N content and

CEC, but was negatively correlated with soil bulk density and pH, being basically consistent with the results of many re-

searchers .

Keywords: upstream of Heihe River; Binggou Valley; soil organic carbon (SOC); soil properties
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Table 1 Situation of sample collection area

Raee &3
Soil types

e L A

Alpine meadow soil

e 1L A e ) -

Alpine scrub meadow soil

AR+

Gray brown forest soil

1L SRS -

Mountain chestnut soil

Y BE Slope/(°)
T Altitude/m
2% Longitude

5 Latitude

HBET

Vegetation community

VS PIFR R R JEE

Thickness of litters/cm

HEVEPITR R T B
Dry weight of litters
/(t*hm~?2)

AR BE Canopy density

WA A

Soil-forming rocks

TR RET

Soil parent materials
L Soil texture
+HEZEH Soil structure

23
3724
100°13'01"
38°34'35"

B+
Carex .. +
Kobresia Willd.

ARE W WA
Limestone, sandstone,
flagstone

WM

Slope sediments
i+ Loamy soil
YR Fragmental

24 25 21
3533 2900 2552
100°12'57" 100°11'24" 100°08'35"
38°04'19" 38°06'59.5" 38°15'46"
BERAT + IR + HEE + IR + B+ HAR +
LIESUZ SRl KYUH + R

Potentilla fruticosa + Potentilla
glabra Lodd. + Hippophae

Bryophytes + Picea
crassifolia Kom +

Stipa capillata Linn. +
Poa annus + Leontopodium

rhamnoides Linn. Potentilla fruticosa + Achnatherum splendens
2.90 3.20 0.20
40.97 48.52 2.03
0.70 0.85 —
ARE s Wes fRE W eE fRE W s
Limestone, sandstone, Limestone, sandstone, Limestone, sandstone,
flagstone flagstone flagstone
R A A

Slope sediments
HEJFi £ Loamy soil
YR Fragmental

Slope sediments
e+ Loamy soil
PEHUIR Fragmental

Slope sediments
¥+ Loamy soil
TEEHR Fragmental

K2 FREMKMETEENHRSE (gkeg™')

Table 2 Content of organic carbon in different forest soils

i 34 JF) P S Ay
i%fi 0~10 cm 10 ~ 20 cm 20 ~ 30 cm 30 ~ 40 cm 40 ~ 50 em it It
Soil types Total Average
ﬁm¥ﬁi . 82.82aA 56.37bB 35.45¢C 23.33dD 20.0leD 217.98 43.60
Alpine meadow soil
FitllE S B
'_“!”FEAEE'H: . 96.37aA 68.15bB 48.13¢C 30.99dD 25.81eE 269.45 53.89
Alpine scrub meadow soil
2k 3
ARARIAE L . 120.07aA 99.26bB 79.61cC 48.19dD 33.97¢E 381.10 76.22
Gray brown forest soil
4
iSRS -E 29.23aA 24.16bB 19.39¢C 11.74dD 10.71dD 95.23 19.04

Mountain chestnut soil

I R BIR RS FREARRFRIR LRy, o, /NE T HARFEIZRIR LSRy 05225 R KF, K 3 [,

Note: Different capital and lowercase letters in same rows mean significant difference at P <0.01 and P <0.05, reapectively, the same as Table 3.
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Table 3 Density of organic carbon in different forest soils

So—— P S
i%jéi 0~10 cm 10~ 20 em 20 ~ 30 cm 30 ~ 40 cm 40 ~ 50 em i i Bl
Soil types Total Average

'ﬁjmﬁ@i . 5.24aA 3.34bB 2.42¢BC 1.73dCD 1.52deDE 14.25 2.85

Alpine meadow soil

| AT

mlyl(’él\ﬁﬁﬂi . 5.31aA 4.11bAB 3.28¢BC 2.29dCD 1.98eDE 16.95 3.39

Alpine scrub meadow soil

s I %

FHRIBL . 6.79aA 5.10bB 4.89¢BC 3.45dCD 2.49¢DE 22.70 4.54

Gray brown forest soil

iS55+ 2.16aA 1.66bAB 1.27¢BC 0.78dCD 0.73deDE 6.50 1.30

Mountain chestnut soil
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Table 4 Changes of organic carbon and soil properties in different soil profiles
I REERE  HBUE A AR >0.25mm HHIE 2%
S }]\ = Sampling Organic Bulk Field water >0.25mm Total CEC H
. 0; ) depth carbon density capacity aggregates nitrogen /(emol kg™!) P
ypes /em /gkg™")  /(grem™) /(gkg™") /% /(gkg™)
0~10 82.82aA 0.93dD 41.76aA 30.89aA 5.32aA 23.88aA 7.14cA
4 10 ~20 56.37bB 0.96dD 32.01bB 27.11bB 3.62bB 23.21aA 7.22bA
Alpine meadow 20 ~ 30 35.45¢C 1.18¢cC 24.10cC 25.51cB 2.27cB 20.08bB 7.24bA
soil 30 ~ 40 23.33dD 1.32bB 19.23dD 22.45dC 1.49dC 18.03¢C 7.28aA
40 ~ 50 20.01eD 1.40aA 10.90eE 20.09¢C 1.28dC 17.41dC 7.30aA
~ -m Y{E
0~ 50 cm (L 43.60 1.16 25.60 25.21 2.79 20.52 7.24
0~ 50 cm mean
0~10 96.37aA 0.88eD 43.05aA 39.71aA 6.19aA 25.74aA 7.12bA
LA 4 10~20 68.15bB 0.96dD 36.24bB 34.86bB 4.37bB 25.32aA 7.14bA
Alpine scrub 20 ~ 30 48.13cC 1.15¢C 28.46¢C 32.79¢B 3.09¢B 23.78bB 7.16bA
meadow soil 30 ~ 40 30.99dD 1.28bB 20.12dD 28.87dC 1.99dC 20.95¢C 7.20aA
40 ~ 50 25.81¢E 1.36aA 12.04¢E 25.41eC 1.65dC 17.51dD 7.22aA
0~ 50 cm ¥ 53.89 1.13 27.96 32.33 3.46 22.66 7.17
0~ 50 cm mean
0~10 120.07aA 0.81dC 58. 14aA 40.64aA 7.71aA 29.21aA 6.58¢B
SR+ 10~20 99.26hB 0.88dC 49.46hB 35.55bB 6.38bAB  27.12bB 6.62dB
Gray brown 20 ~ 30 79.61¢C 1.01cB 32.42¢C 32.57¢C 5.11cBC  25.51cC 6.96¢B
forest soil 30~ 40 48.19dD 1.23bA 26.58dD 30.71dC 3.09dD 22.90dD 7.10bA
40~ 50 33.97¢E 1.26aA 14.64eE 28.79¢C 2.12¢DE  20.18¢D 7.15aA
0~ 50 em H9fH 76.22 1.12 36.25 33.65 4.88 24.98 6.88
0~ 50 cm mean
0~10 29.23aA 1.11eC 37.40aA 24.27aA 3.41aA 18.57aA 7.28dA
T 10~20 24.16bB 1.13cdC 28.65hB 21.30bB 2.82bB 18.05aA 7.30cA
Mountain chestnut 20 ~ 30 19.39¢C 1.15¢C 21.32¢C 20.04bB 2.26bcB 15.62bB 7.32cA
soil 30 ~ 40 11.74dD 1.20bB 15.36dD 17.64¢C 1.37dC 14.02bB 7.36bA
40~ 50 10.71dD 1.27aA 8.01eE 17.36¢C 1.25deC 13.54¢C 7.41aA
0~ 50 em (A 19.04 1.18 2.15 20.12 2.22 15.96 7.33

0~ 50 cm mean

T AV B R E TR LSRy o1, /NG FEEARFIZRIR LRy 0522 57 B KV

Note: Different capital and lowercase letters in same columns mean significant difference at P <0.01 and P <0.05, reapectively.
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kg™ 'o 4 B RHERIE CEC HIMEF IR A KHE 1+
> E A £ > m L) > S 4 (R
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PRI K T 380 CEC. 4 Fp 45010 CEC YR
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L) o S A LK S 3 CEC HEfT A
3 A B A LA 7 R 3 O Ry = 17,4512 +
0.0988x .y = 17. 0991 + 0. 1032x, y = 15. 8428 +
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1 4.05.4.97 F1 6.14 [ 53 i, 58 H R PR B BROR;
YRR L2 AR WTE A Y o A R e
A THHUER, AR T 3 pHo 4 Fp 8650w pH
BRI 1 R, 45 £ 2 4 pH (H 1Y
225 0 28 TSR K503k B W K. B AR
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