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Fig. 1 Distribution of soil sampling sites and soil types in the Ningxia Irrigation Zone
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Fig. 3 Light fraction organic matter content in the control and irrigated soils in Ningxia Irrigation Zone, China
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Fig. 4 Heavy fraction organic matter Content in the control and irrigated soils in Ningxia Irrigation Zone, China
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Fig. 5 Relationships between total organic matter and light and heavy fraction organic matter at each depth in control soil

FIsFE 6 A, HEMIHELFOMSSOMA KM
IRk e I i, HETEE 3920 ~ 60 em#% + 2R A AP
i 5 B AN Z A BT BRI A (p<0.01)
X HELFOM & 5 87 HILT % £ (8] 9 JC b 354
Ktk {HAE, 60~ 100 cmt )2 M+ ELFOM S &
AL A B EH Y (p<0.05) , A5
LFOM-5 244 HLJT ] JC BH I AH S

E S, %I+ LFOMA B A HLF & & A
4R DG 1 i A 2 TR B 1 2 s ) R g (HEEE
B 5 0 LT & i 2 ) A A G M 2 B )2
TR 5 kg (Ele) 5 HEME LR £)Z
(0~20 cm ) HFOM5SOM 22 [a] (i) 4H S PERY 55 T X
WA HEsh, HAb 4 )2 R £ HEHFOM 5 SOM & & 22 1]
(AR DG 1 347 5% 5 B 4 ( EISANEG ), B T
TR A T 18 o A M 2 21 A ML i LA B
YEH .. SXTHE A, B2 WRER N, LFOM
L5 SOMIa] A & 1 A4 34 58 FTHF OM 5 SO M Ji] AH 5 1)
WA R LI, - HELFOMXT HE ARV 1R P B i

P THFOM, X1, LFOMAE + 38 b () 2143
fif R R FHFOM, Ht, LFOMARL & A& HF
PEM R 5 5 A DR i Tl K I S 20 3 L
Ak,
2.5 EXSMERLEABNREAIMEANES
5| B R R R R B )2 - A LR AL 4y A Ak
MmN, SR LA el . AL
AHLTRIFC K R IR,
ZVEMBHES , HEERAMEA A VLTS &
B, RS2 BT AS R 2 ) - S0V R A o B AN
[F], T EAS R 2R Y 4458, WEBR VR e R) o AN S AR
[, PSR 250 WL R AR fL AR B AR ] . 2545
IR R IAMER 1, HEFE AR d 414 P53
5+ ESCA VLR N R LA DG, {H)E, HFOM
X AT ML A B IS I B TG I X IR - A
VEE 4, HFOM S5 B HLJ [ A AH 56 REI KT
0.97, ULHIHFOMX +3E S AP mE X, &
A S AR T R ZE R Y e, 5

http: //pedologica. issas. ac. cn



3 4] FEAMOMRAE . S BRI ) A LB A4 i S 619

25 oLFOM  a HFOM 0~20 cm [
20~30 cm
‘C\ A
20 20 7 “ -
o Y, =0.8845x - 0.116 A Y, =0.9323x - 0.343
5 & R2=0.985%%% ;=39 oA R2=0993%%% ;=39
ag 15t ¢t -
s a
F & .
= y 3 #
o9 10 F . L
2 E a ‘*‘
®2 o Y, =0.1155x +0.046 "
5 f‘ R =0517%* =39 ‘A“‘ Y,=0.065x + 0.287
= o ° & RE=0462%%% =39
5 &«
« o © o I's
0 1 ©"0o 1 1 ) W 1 J
25 _
Top
by 30~60 cm 60~100 cm
2020 |
- Y, =0.9602x - 0.355
i & Y, =0.9828x - 0.3498
pags R =0994%%% ;=39
SE LT L R2=0997%%% ;=39
oo
= g 10 » L -
) ‘“A‘ Y. =0.0393x + 031 ‘“A’
g .
on 2 — EE 3 =
5 S - k=0.223 39 - e Y,=0.0105x +0.322
3 4 £ R=00324 n=39
0 _Mr—& 1 1 J 1 1 J
0 5 10 15 20 25 0 5 10 15 20 25
HMAMLR A& Total organic matter (g kg™) MRS & Total organic matter (g kg™)

PEl6 It e T A2 R 2 AN A AL S SR BILBT R YOG B

Fig. 6 Relationships between total organic matter and light and heavy fraction organic matter at each depth in irrigated soil
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Table 1 Pearson correlation coefficient between organic matter fractions and total organic matter of the five irrigated soils in Ningxia

Irrigation Zone, China

+JZRIE Soil depth

Tt H ot S
0~20cm 20 ~ 30 cm 30 ~ 60 cm 60 ~ 100 cm
R4S BAPLRR TR+ 0.769% 0.667%%* 0.487% 0.081
LESS & WeIRAT 0.024 0.79 0.317 0.155
R -0.127 0.721 0.853 -0.173
HA 1.0%%* -0.426 0.112 -0.936
W+ - - - -
L ST A iR 0.983 % 0.996% 0.995%5% 0.998:#
ES o RS+ 0.975 0.999:% 0.98 75 0.972:% %
AT+ 0.981 0.999% 0.996 0.999%
Bt 1.0%% 0.978 0.993 0.999%
W+ - - - -

oo ower wx 0 xR fEp < 0.001, <0.01 F1<0.05 KF 225 83%E Note: ***, #%_ * indicate significant differences
respectively at p< 0.001, < 0.01 and < 0.05 among the same depth. (D Correlation coefficient of total and light fraction organic

matter, @Correlation coefficient of total and heavy fraction organic matter
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Effect of Cultivation and Irrigation with Sediment Laden Yellow River Water on
SOM Composition in Profile Depth

DONG Linlin"*? ZHANG Haidong" > YU Dongsheng' SHI Xuezheng'" GUO Naijia'

REN Yang' ZHANG Li°
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210008, China )
(2 Suzhou academy of agricultural sciences, Suzhou, Jiangsu 215155, China )
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Abstract [ Objective] Soil organic carbon (SOC) , which is the largest storage of organic carbon
in the terrestrial ecosystem, is subject to influences of a number of factors, such as climate, geography,
human activities, etc. Irrigation is an effective measure to ensure crop production as well as to increase
SOC content, particularly, in arid and semiarid areas. Northwest China is an area that has a long history of
irrigation with sediment laden river water, where a special layer of anthropogenic soil or irrigation-silt has
formed. The layer is quite uniform in soil color, composition, texture, calcium carbonate content, and
organic carbon content. When the layer of irrigation-silted is =50 c¢m in thickness, it is termed as irrigation-
silted soil. The soil is =4 g kg™' in SOC content, even at the bottom of the irrigation-silted layer. Composition
of the soil organic matter (SOM ) in fraction, heavy or light is the major factor affecting stability of the SOC
storage in the layer. [ Method] An irrigation zone in Ningxia Province, Northwest China, was selected in the
study to evaluate effects of cultivation and irrigation with sediment laden Yellow River water on content and
fractionation of SOC. The Yellow River flows through northern part of Ningxia from south to north. Irrigated-
alluvial soil, Light sierozem soil, Aeolien sandy soil, Fluvi-aquic soil and Fluvent soil are the types of soils
commonly distributed in the Zone. Based on that, a total of 45 soil profiles were specified, including 6 in
non-cultivated and non-irrigated natural fields as control, and 39 in irrigated fields different in irrigation
history. Each profile was divided into four layers (0 ~20, 20 ~30, 30~ 60 and 60 ~ 100 cm ) . Soil samples
were collected from the layers for analysis of SOC content and for fractionations of SOC, light and heavy
by density using 1.7 ¢ m’ Nal solution, so as to illustrate effects of the irrigation with Yellow River water
on content and fractionation of SOC. [Result] Both light and heavy SOMs were found to have increased in
content after years of irrigation, but the increment varied with the duration of irrigation and the fraction.
The longer the history of irrigation, the higher the content of both light and heavy OMs in the soil regardless
of type. As a result of farming cultivation, including fertilizer or manure application, the contents of OM
increased the most significantly ( p <0.001 ) in the plow or surface layer (0 ~20 e¢m) , and the content and
the increment declined along the profile and varied with the type of soil. Irrigated-alluvial soil with a long
history of irrigation was found to be highest in OM content, which implies that soil type is another important
factor influencing accumulation of SOM. Compared to non-irrigated and non-cultivated soils, irrigated soils
exhibited a close relationship between the fraction of light OM and the total SOM in the 0 ~ 60 c¢m soil layer,
and the relationship weakened with increasing soil depth, but a very close relationship was found between
the fraction of heavy SOM and the total SOM in all the soil layers of both irrigated and non-irrigated fields,

which indicates that heavy organic matter is the major component of SOM and accumulates more rapidly than
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light organic matter. [Conclusion]) Irrigation with sediment laden Yellow River water helps increase SOC
storage, either light or heavy in the Ningxia Irrigation Zone. Heavy OM is the major component of SOM, while
light OM is more sensitive to cultivation and irrigation. And the former plays a better role than the latter does
in sequestrating soil carbon.

Key words Irrigation with Yellow River water; soil; Light fraction organic matter; Heavy fraction

organic matter
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