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Effects of cropping systems on distribution of water—stable aggregates and organic carbon and nitrogen in soils
in semiarid farmland of the Loess Plateau

WEI Yan—chun', MA Tian—e', WEI Xiao—rong'*, WANG Chang—zhao®, HAO Ming-de', ZHANG Meng'

(1.College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.State Key Laboratory of Soil Erosion and Dry
Land Farming on the Loess Plateau, Northwest A&F University, Yangling 712100, China; 3.Shaanxi Entry—Exit Inspection and Quarantine
Bureau, Xi’an 710068, China)

Abstract:In this paper, we examined the distribution of water stable aggregates and organic carbon (OC) and nitrogen(N) in soils under
different cropping systems, using a 27—year field experiment in the Loess Plateau. The relationships between OC and N contents in bulk soil
and aggregates were also analyzed. Results showed that <0.053 mm aggregates, accounting for 35%, dominated the soil mass in 0~20 and
20~40 cm soil layers in the semiarid farmland of the Loess Plateau. The percentage of 0.25~2 mm aggregates was higher, but that of <0.053
mm aggregates was lower in the grass—grain rotation system than the other cropping systems. In the grass—grain rotation system, mean weight
diameter and geometrical mean diameter of soil aggregates were also greater. The significant effects of cropping system on OC and N associ—
ated with aggregates mainly occurred in 0~20 c¢m layer. The OC content in >2 mm and 0.25~2 mm aggregates was significantly higher in

grass—grain rotation system than in the other systems, while OC content in 0.053~0.25 mm and <0.053 mm aggregates did not differ among
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different cropping systems. The grass—grain system showed higher N content and lower C/N ratio in each aggregate compared with other sys—

tems. The OC and N content in bulk soils was positively correlated with OC and N content associated with aggregates. These results suggest

that the responses of OC and N in the bulk soil to cropping systems mainly depend on OC and N associated with 0.25~2 mm and 0.053~

0.25 mm aggregates. Additionally, grass—grain rotation system has greater potential to improve soil structure and increase the content of OC

and N associated with aggregates.

Keywords: Loess Plateau; semiarid farmland; cropping system; water—stable aggregates; organic carbon; total nitrogen
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Table 1 Varieties and seeding and harvesting periods of crops studied
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Table 2 ANOVA of effects of cropping systems on aggregates and
their OC and N content

0~20 cm 20~40 cm
AT A 2 0 5 22 53 AT 4

F P F P
>2 mm B 0.66 0580 214 0.113
0.25~2 mm F A 6.72 0001 250 0.076
0.053~0.25 mm R4 & 033 0804 273 0.059
<0.053 mm H R 5 508 0006 676 0.001
SRR AR 0.68 0571 250  0.076
JUEE B 147 0243 284  0.052
A PR 430 0013 345 0.027
TEERGE 7.11 0001 079  0.508
43 CN 1.01 0402 029 0.834
>2 mm PSR LR it 11.63 <0.001 2.69  0.062

0.25~2 mm F B4 YRR 5 8.63 0.0003 134 0279
0.053~0.25 mm FHRAEFYIR S 250 0080 0.62  0.609

<0.053 mm A A PRk & i 131 0289 056 0.645
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0.053~0.25 mm HEELSE AR 669 0001 112 0356
<0.053 mm RIS E A 370 0023 142 0254
>2 mm PFIER C/N 6.26 0002 192 0.146
0.25~2 mm F1 %4k C/N 475 0008 072 0.544
0.053~0.25 mm H 54k C/N 1725 <0.001 146 0242
<0.053 mm {4 C/N 577 0.003 142 0254
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Figure 1 Size distribution of aggregates as affected by cropping systems
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Figure 2 MWD and GMD of aggregates as affected by

cropping systems
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Figure 3 Soil OC, N and C/N as affected by cropping systems
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Figure 4 Distribution of organic carbon, total nitrogen and C/N in aggregates as affected by cropping systems

®3 tEANBMERSES T EARGSEMAREEN
BB EZEEX R (n=78,P<0.001)
Table 3 Linear relationships of soil OC and N content with
aggregate content and OC content in aggregates(n=78,P<0.001)

X
Y AN TSR AE
KFEKX R KFNX R
A& >2 mm Y=2.86X-6.07 0.38 ¥V=27.81X-3.05 0.36
FH025-2mm  Y=1.06X+835 027 Y=11.73X+831 0.32

0.053~0.25 mm Y=-1.74X+42.47 0.30 Y=-17.93X+41.51 0.32
<0.053 mm Y=-2.19X+55.24 0.38 Y=-21.61X+53.22 0.37

FEE 52 mm Y=0.68X+0.91 084 Y=0.78X+021 081
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A~ EL
[==EN

0.053~0.25 mm Y=0.97X-1.86 0.89 Y=1.07X-0.07 0.89
<0.053 mm  Y=0.33X+3.11 0.80 Y=0.48X+0.38 0.84
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B A R A R AR AR SE A5 B RO S SRARRL
PUE S R ORINITFARE S0 & =R M ZIk 2 U SRR D)
R A PR F 25T TCTE 2~0.25 mm BT R 4
s Du SEMXE e E AR I B R B, A LK
R 2~0.25 mm IR HLER S VIS, [F]
I 2 BURE A A K ) AT SRR FRE AR B NI B SR AR 5
T2 A BRI R W] <0.053 mm [ 25R
G UK & i f I SR A BB A 2 A
IXFh o3 A AT B 5 P SR AATE Jiaed 5 v A 1L A

AR R DL ROE R XA DL A A O VR
A ORIOP WA A E RIS S R RG] L
LR 2 (0~20 em) 1A HLERFI 42 AR R,
11 HA BB AN 42 A R B 3 BRI R AT R A b iX
Y Hajabbasi S F 78 45 R — 30, AT R A &R
e A SRMEYIA )T 3 AU R SR SR AR
WKLY SR A o Wei ST Qiu S50 & R, 5+ iy Ji
XA JG 0~20 em )22 T IEA LR A TR R F %
PRBTE R AR AA b AT h L C/N AZ R R 458
RS2 AFE K R A AR R S8 TR C/N AR T HoAt Al
T 2R G, TS A ] R A 9 A R I i R
TADRAR SR RS DR, X m] UK JE 51 &
G R AR AR HALR I R R 22 57 K T A LIk S
HAFIAE RGN 26 A5 BN HIE . JX S5 R L],
AR R BB B T 4 0 ARk M i LR AR 2R e X 1
SRR 53 A FIAH DAL B 20

FAII AR R, LA HLaR A4 A 2281
FIEHET 0.25~2 mm F1 0.053~0.25 mm B RIKH
PLBAN A B AR AL . T8 L3 B A A HLAR 142
R— Moo 5 T A RAREE 51, 9K )5 i 2o A R AR
FABOR A SR AL G T R, ABFFE
FeAE R GEIG N A BB RN A2 R ok A BT SR AR
H, Z B ) R AR I it AR . e
RARXA DU AN EA G — & P IROLVE ™, K
JEREAE R GTIE I P2 i IR A R A i, 0 10
b A A AT A B BLER AT R B A ORI E T
PRHET IR HLR A 2 AT B AR AR 5 H
A R R v IR DX G TAR B S I 3 Bl
B AT SR AA I3 A13 22 0] 5% 2R I F S0 45 SR — B0, T REIX
W2 A AR R G A DR R B R A —1
HE R

4 it

(1) vy S AR AR K TR I 4E VR BE B & 3
38 A SR A A AT SR A %) 2 o i LA AT LA
SERIEAR, AT DA G TR

(2)FihE 2R Gt 1 SRR AT SR ARAT WLk 4> &0 A
FIFZ I 3 EAREAE 0~20 em FIRJZE 13, 5iEE RS
GRS E R G I, KR E RS B &R S
0~20 cm 12 5552 mm 1 0.25~2 mm FRAKEHHL
B i, JF HAR S T A O A R IR 2/ i, AR
T 13 CN,

(3) 3 S LR 2 E S = SR REA LK 42
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