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oS mm ARBHRANENEERNE0.25~0.5mm W AREARKAENNFEF, FHAEFE>5mm
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1.1 KB HER
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EEMRVRER#IT. ZXEIR 1800 m, 2FF
KEFFHFET~I=ZNA IR BEEKBHEE,
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E2W A “+—R"E XA F A5 B R 1R 8 (2006BAD29B03) ; ¥ 7k & +£ 3 R BF 5% (2007BAD88B10)
HEERMTH €O1982—) B LEEIA HLARE, EEAFRBRI T . E-mail:fei3527479 @ 163. com.
* BAER TERO0%62—), B, 88 WLERW TENERRE RV KL B FIH I . E-mail: zhikuan @ tom. como



#3M

HOCEHYUER R EX TR LA RERE S AR E RN

101

0.86 g/kg, EH B S E 97 mg/kg, EHBE 5.09
mg/kg, AR S B 54.43 mg/kgo pHE X 8.3, BIR
L HKFE,
1.2 REET

KB WERE HCEHLAE 90 000 kg/ho) | # B
M(F HLAE 60 000 kg/hm®) FI{EKAE L (A #1 AE 30 000
kg/hm?) B %t B CK(RHER PR ) 2 4 AN b, B4
AEE3REL,EARAHES, /ARERN 18 m’
HWRABIENFR(FKEE 15%E5FK), KEILR

2 35.364 g/kg, 2 BN 3.532 g/kg, £BEH0.152 g/
kg, 24 N 1.875 g/kgo BALEIHRTHE PR &
(60 kg/hm*,N=17%,P,05245%), B HLIEHTH
FAREBAIBALP ALY 30 cm, LIETF
B —EEA. BT 2007 ~ 2009 F#17,i% L
RREERESEHEIERER,2009 £ 6 A 21 H&/M
EWFKERERL,/NERFHHTEE 26 5, KR
HETHR ARG EAFLINE 1.

F1 REFRNMRTIAZEETHEER
Table 1 The pby‘sical characteristics of soil before experiment beginning

>0.25 mm I R R

>0.25 mm ARG R

TEHEE (cm) (T o) (BH%k) MWD(F # ) (mm) MWD (I8 i 3 ) (mm)
Soil layer Content of soil aggregates Content of soil aggregates MWD (dry sieving) MWD (wet sieving)
>0.25 mm (dry sieving) (%) >0.25 mm (wet sieving){( %)
0~10 51.27 8.39 1.28 0.29
10~20 56.28 9.08 1.49 0.28
20 ~ 30 66.76 9.02 2.4 0.27
30~40 75.55 11.49 2.49 0.26
E:MVD AFHERHER, Note: MWD means mean weight diameter.
1.3 ®WRA* i539% .35% o #£ 20 ~30 cm 30 ~40 cm 2P, >

1.3.1 KHFEk 72009 FEPFWIKERE, 40
~10,10 ~20.20 ~ 30 cm F1 30 ~ 40 cm 4 M E KR &
FREH SMEINEE, EREMEH TR
FREBIOXMEENRS, UCHTFERE, T8
FARTLH ARG LR B R 5 H5R
MR BB ERRGEYREER.

1.3.2 #MRFx THARKNSIAREMES
HREATHmEAEHE e,

1.3.3 ##44% HRBEERA SAS KOGHTH
.

2 HBRE5SH

R =Vd il 33

YUt E R R B SR R4 o i 3r sy
EREFTRATHEARKMARESBERB, £
B PEYBREE 10~0.25 mm HEBEERKIK
HEEK KEERE, AL RARHERTF, B2
HH, 2533 a BHELE,0~10em 25 10~20
emtZE>0.25 mm HEABEMS>S mm LEAR
GEHMAMLABTS CKXMEME MAEER
BEHER HEFABSMBERAHRE, X7
YT B AARTEREMARKBEAEAE X,
5XRAT+ WAL, 213 3 a EALE, >0.25 mm
THEAREKEE 0~ 10 em 10 ~ 20 cm H KIE 1B 7

2.1

0.25mm + HARKEEAFRALBEZEBHAREK
ERZAAGFHERBEHRZR ULFALESKE
BT HAH, >0.25 mm T ARG B M B K
1B 451 20% F1 6% , X LB FE A HLAE AT LA fn 0
~40cm tERPREAREKNAR,FAX LRAR
BHEHBEERREMEL. NR2FETUR
B ERAE >SS mm T RARKEER 2~5mm +
BRARGSEVERET CK, WA B/ E
(<1 mm)ARKEEEHEK,

BEXE, TELREETHE, LEPHER
BEEY>S mm HEARENE, FELA LKL
AF>0.25 mm T HARKSEHIRMNBEAERFRR
B, XRETEIEBAEIES . HNT L
BANYENSE MAVNYRERMEMEN T LB
A RERT R, LR BRI B SE,

2.2 KkBHEARK

TRABHARASERRESET R L
BMEMRFNBN RS BANRSE, TR KEER
BAMABRMETLERSD L REHWEMAEER
BEHEEMEBREL M, NEITH, 243
MARENEERELEEF,0~10ecm £ 2 >0.25
m T EAREKSBES ML BRFESESEE
R MUEBERER,E11.32%,5CK.HE LR
BREEMES, aMLE>0.25 mm THARKS
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BRFEFER:M>H>L>CK, ¥ F>5 mm +H ~5mm +EARKERS >5 om 2 RHARKEE
AEESRWE, RA/DHEERKFORETED, AHELEANSZREMC EEENRETEDNHS
CKABSERNMHAE >SS mm T HAFKEIR CKHL, LRAREKIEHMM 1%,

BCKERM211%, SHMEELABEERERER. 2

£2 AVNBEHNTHELETAREHER(%)
Table 2 Content of soil mechanical aggregates under different organic fertilizer treatments

-;?l(.‘;:) m&ftgm >5 mm 2~5mm 1~2 mm 0.5~1 mm 0.25~0.5 mm >0.25 mm
H 25 45ab 12.2%6a 6.19 11.61a 8.5% 65.99b
oo 32.54ab 12.25 6.39 12.31a 9.38 71.458
L 27.30ab 11.23 6.75 12.47 9.44s 66.33ab
K 17.32% 10.58a 6.17 12.368 9.53 56.40b
H 34.97 11.59 7.12 13.82a 9.28 73.36a
020 35.30a 11.36s 7.6l1a 13.49a 8.70a 76.14a
L 34.54a 11.17a 8.04a 12.9% 8.65 74.87a
cK 23.13b 10.65a 6.168 13.18s 8.16a 61.75b
H 37.42a 13.60a 7.26s 11.32a 7.51s 77.3%8
- 41.24a 14.10a 6.81a 10.53% 6.97 80.10a
L 36.37s 12.40a 7.268 12.49 8.5% 9.27a
K 36.220 11.49 6.6% 12.65 7.04 73.61a
H 38.53a 13.34a 7.48 12.268 8.45 80.44a
o-t0 34.29a 14.59a 7.8 12.86s 8.77a 80.59a
L 39.08a 1252 - 1.3 12.45 8.88a 78.62a
K 34,04 12.34a 7.65 12.58a 8.42 75.62

E: (1) AFABERFRAFRRRERE 5% BHKF,
(2) >0.25 um A RBKIFELBEREKP >0.25 o NIMBEHARK S RN FHE, TH.
Note: (1) Different letters in the same line mean significant difference at 5% level of probability.
(2) The content of >0.25 mm aggregates is the average of same treatment in different soil layers. They are the same in the following.

%23 ANEMNIHLETARKNE®R(%)
Table 3 Content of soil water - stable aggregates under different organic fertilizer treatments

-:o?](n‘::r) T:iﬁm >S5 mm 2~5mm 1~2 mm 0.5~1 mm 0.25~0.5 mm >0.25 mm .

H 0.52a 0.70a 1.39ab 2.78b 4.26a 9.69b

0-10 0.31ab 0.54ab 1.33b 3.50ab 4.06a 11.32a
L 0.19b 0.67a 1.73a 4.19a 4.52a 9.39b

€K 0.14b 0.41b 1.06b 3.08ab 3.62a 8.28b

H 0.51s 0.61a 1.47s 3.46a 3.76a 9.74a

0.33b 0.58a 1.33a 3.58a 3.97a 10.66a

10-2 L 0.33b 0.61a 1.65a 3.78a 4.44a 9.54a
CK 0.31b 0.48a 1.54a 3.49 3.67a 9.41a

H 0.13b 0.484 1.57a 3.47a 4.06a 9.58a

20-30 0.37a 0.41s 1.31a 3.6% 3.98a 9.88a
L 0.23b 0.52a 1.62a 3.91a 3.90a 9.23a

CK 0.13b 0.48a 1.47a 3.23a 3.98a 9.18a

H 0.89b 0.78b 2.88a 6.34a . 6.71a 17.55ab

3040 M 1.74a 2.33a 3.7a 6.43a 6.47a 20.142
L 0.65b 1.08b 3.26a 6.39a 6.20a 17.21ab

CK 0.14¢ 0.78b 2.58a 4.75a 6.30a 14.42b
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1~-2mm BERARGKSERALEEAFERE
xR HPLAEXRABR, H1.73%, 5 M &
B CKEBEHER, 10~0cmtE,BE>5 mm
BN, ETMEELRARKERES ML BERAL
BELRM, 20~30cm L EMAE >S5S mm 1]
ARESBREZLERA, AS H.LAEM CK A
HEBEHZR HANZARKSBEERRAL R
BkERBEHESR,

30~40em +2,50.25 mm T HARKE R
CKENEMBERENRZR BRELERER
ABE, R>SmmBBRR1~2 mm BB KT
BEHEASBRELERYAREREZEHE >S5
mm T RARKERTSE,3 HHRLEYE T CK,
HEREHER, H1~2mBERTE,MAHEK
T RARGKAERR, SHALER CKEEEH
ER,

RUME, 238K, FFEEHEELHEMN KR
HHRGKESEL CKXMBRAXRREE MM I, WA
Xt F 2006 EXBFHATH L MRIK, L83 a FL
ML, >0.25 mm T HARKEBUAETESE
BRI M EtEHEEFT>0.25mm 1 RARKE
BHOBKEBEBKREKRA 35%.17%.10% 75% . Xt F
ARALEME,30~40 cm £/ >0.25 mm 1A R
KRABRUERTHAELE Kb BHREKA RN
AlHg, MTFRRAREEARERSH, >5 mm T8
HEEANSEER D THORGHAR &, MALE
FMERHFIERRAES>S mm T HARKS >
0.25 mm + HEFARKSEIHE.

23 THENRSR

A1 PR, &0 3 a WFEAELE, £ HEILRE
SESXBHAKAETYHEERR,MEN 10%24556,H
WBETHEAVES BB, N 10.78 g/kgo 3 Fil
EaAEm KX BHELERERHER, M 3 MR
WEZEHEERE. BEFTELAIEEE
BTUEERRLEAIRAE, FLHAERRA

BENE, AR EEANRNRS, L RARBEY
BOATRA, L RYBEHERBISE, EMANT
EUEREE.

bt ot

LR S Belke)
Content of soil organic matter
PoLoeSSSSS=
oNAOHONAORD

-3 Ll f€ne cK
High Middle Low

B1 AVBFEEARLIBRENRNTL
Fig.1 The content of soil organic matter under different
amount of organic fertilizer treatments

2.4 ITHIHERER

TREHERERZ(MWD) R KB+ A Bk
KANGHERBAYGE R MWD ERAXRRAR
KPR REEERA, BEERE, MWD
HLREZAREKN—-IMEEEE HEMEEFRRER
ARESRAEMMHE R, FAARGNE EHE
7o

HEITHN,EFE0~10cm +E, B LAHE
THAREH MWD 5 KN BABERHEFHE
SHAEHEMMAEYEERT CK, 10~30cm L
BEE&LEM MWD EEEHXER, 30~40 cm =
B tHARE MWD AE ML EAERA LB EHE
ER MAEH MWD ER, SHAELAEEEERE
R MLAB HAEMKMNBZAXEEEHSE
Ho ZWHHELEN 0~10 em T EHEWE L,
Xt 10~30 em T EE WA/, RETEBRES /M
EWREANSGTHREEXEPERRIESHBEO
~10 em LB, HHERAPMERREFIBYHEN
MEZLEY L EYEEREAE KR, BIFRRAL
EHRARKMNERHGTBSENLERALENE
ERA—-RXE.

£4 AHELETINARANFHERAER (um)
Table 4 Soil MWD under different organic fertilizer treatments

s | Bk Wet sieving F itk Dry sieving
Treatment 0-~10 cm 10~20 em 20~ 30 cm 30 ~ 40 cm 0~10 cm 10~20 cm 20~30 cm 30~ 40 cm
H 0.334a 0.322a 0.310a 0.353b 2.3408 2.470s 2.673s 2.678a
M 0.327a 0.324a 0.321a 0.467a 1.974ab 2.4858 2.813a 2.525a
L 0.315ab 0.324a 0.312a 0.379ab 2.037ab 2.465a 2.708s 2.677a
CK 0.299b 0.321a 0.306a 0.340b 1.542b 1.881b 2.495a 2.436a

5B+ ML, 8RR T MWD H X FHE

EHEM AL RERMERKEERRR 15%.
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$£28%

16% .19% 80% o 30 ~40 em £ 2 MWD B FRIE =
1B, THAET, £0~10cm +Z HAEARE
MWD 5 CKALEERE,10~20 cm 2L
BS CKABEARE MWD EREE, HELHEY
MWD k. CK LB A RFEERHE &, HEFREE
B, EEEH EZETRF, MWD #3% IBHKIK
K 83%.67%15% 8%, AL REKR EF,20 ~ 40
emTEMWDEF0~20cem+E,
2.5 BIRGGBER

BBkt EE(WSAR) R E S >0.25 mm
ABHEARESENHE BERER, SHUEE
E,BEBIEYNEKRERTN L HFRE, FH
FHomERM, KESERTUEH, Z0~10
emTELAEEERT CK REMb4LE,30~40 cm
ITERNBHEERT CK, £10~20 cm £ ER
20~30em TEN L BARBEERELS L ER
RKEABEHEZR

£S5 ANBLERTINEARCBEENEL(%)
Table 5 The soil stable percentage under different
organic fertilizer treatments

i3] THEK Soil layer

Treatment  g.~[0cm 10~20cm 20~30cm 30~40 cm
H 9.39b  9.54a 9.58a 17.55ab
M 9.63b 9.64a 9.23a 20.14a
L 11.32a 10.66a 9.88a 17.21ab

CK 8.28b 9.41a 9.182a 14.42b

BAME,0~40cm 1EHNEARGKEEEER
AFR=ZALE A AANEE B TRRERE
TEARKEER, XTHSEYRANSHITE
AR, BERAETREHBRILZLHEKE—KY
MNFEELE BABEAENE—BREEHT 30 cm
EHMEES BFEZLERIRSFE, MEYE
FREEREHYRAZSBYIREYRBE DL
BRENEHEFETERTIEAERENEEE,

26 ARSGEHERELZ5>0.25 mm kBHHA
BREHXR

HE2TH, IRARKIHERERS
>0.25 mm KBHARKSEZAZHRBFEMX
(r=0.905"",P<0.01), % >0.25 mm KEH#
AEAMNSERR FHRRERRX, LHARK
KBHERR, L REHBREE,

3 3 #
TRARKBERR TR EFRROG A S

A, THARBREBUHRT RBLRAHRBE
BRzih, AR EREERE WL
BARGBEHWEZER, HXHREY,
TRARGRBEERRT LR E FHRLEA
HEHEEY ., THANRRARBSGHEE
AR ARG M NS S RARGHRE
Pt BRI, ERRRT, 28 3 2 EEH
RAYVIES, L RA VLRSI 0 B R E, AR+
KERGHBBEL T RLRORARKER,
X5 ERER—E,
0.55 [
050 |
E 045 [
0.40 |

035 r
030

P8 & H Z(mm)
Mean weight diameter

e
N
&

0.20
s 10 15 20 25

>0.25mmK %2 ¥ B R 4(%)

>0.25mm water-stable soil aggregates

H2 FHRRERS>0.25 mm KEEAREK
ERZANER .
Fig.2 Correlation between mean weight diameter and the
content of > 0.25 mm water-stable soil aggregates

BRIMFEH RN, BAENENEH—BE
SEERBAKRAREELEM-B] mARRERS BB
PRl R BUE W IE T R E A X e ) R B
BRI RKABEED, NEATRRE, BA
AREAKFHEIIEG, B FRESSH, &M
BENA LR EBU >SS mm B BHAREKE 2~5
mm SZHARENE, MALHEZAMNLEREDR K
BAEAERFAREZEHEARASEL, X5 ERHM
B—3, EHEHUIKEEHARKEETES
ENESRAXS , ZHESHANA AN FK
BEHRANEREXRD, 2RBEREVH, AR
MAEVRERE>0.25 mm KB EARKH SRR
MRABEAABENRE, ZE£30~40 cm L BH&
HEBRANHE BZERNANESRERL0~30 cm
B, KERSHANELBREARST,

TRAREEHERER(MWD) R R Bt + 1%
BEMHNERAERZ - ATREN, T HARKFE
HERERS5 >0 m kECHARREERERFE
BEHENER. FHRBERSX, L HARK
KEHEE L REMBBRE, S EEHER
BERE>0.25 mm kB EHRESBRTUTENLSE
MERBRREHEH, SR RERENOER,
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S AEXREMAPIERRREE 3 a FEH
BRETN B AR RMEIELEX L LMWK
B, R TELTRPOAR, F BKEE T %
Wi, BEAAMBEEX L ROEM, 1§

X LIS AR R MR 48 4 B
4 4 ©

AHREH ETEEBERTRERREA#TE
FEG)AVEER, L ETHROEREZVA LR
AEEEE >S5 mm TEARK R E, A HHEEL
EHETFXBLE, >0.25 mm HEARKSEY
EARFBERMEM EEZEE0~20 cm TEHFE
BEHZR, ELAMLES, HARDMBEHREE
EREFFRERLEREERK, HAELELEO-~
VemtE30~400cm 1+t E >5 mm.2~5 mm X
S0.25 mm B2 KEBEARKSREBEXNBRERER
B EENT0.25~0.5muRHARKER, &
ENLETARFRILBERAXEESER MAREH
ESHEIEEARESS mm T BEARKS >0.25 mm
THEARKEREEH., X2 THKEHF >0.25 mm
THARKETROERERRESRE MAE L, 8
WMETFREERMNE, EFRFLEAREHHE
HAEHIERZE 60 000 kg/bm’® 4 o

REEEEXH. AEHORENEHERAR
ENNLEBEET L EELAEXTXR, L3
AEELHFERERS >0.25 mm KEHEAREY
BZRERBEFHAE,HHE >0.25 am KEHEAR
RHESERR, FHREBEEREK, LEARKKE
HERRIR .

ERAREBEERNEET S, AREERL
BEMEENRETENARABRERZE WL K,
Xt 10 ~30 em £ 2+ W B W R B & ;7F 30~ 40 cm
TEEREXR,RHEAVEETUREZE L EA
REMNBEE MURLENRAREWE RRNE
i 8
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Effects of different organic fertilizer treatments on distribution
and stability of soil aggregates in the semiarid area of South Ningxia

GAO Fei'?, JIA Zhi-kuan'?* , HAN Qing-fang''>, YANG Bao-ping'*?, NIE Jun-feng'-?
( The Research Center of Agriculture in Arid and Semiarid Areas, Key Laboratory of Crop Production and Ecology of
Minister of Agriculture , Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: A study was conducted on the size distribution and stability of soil aggregates in the semiarid area of
South Ningxia after 3-year fertilization. The experiment has three levels of fertilizer treatments, and every level repeated
three times. The test crop was wheat Xifeng 26. The distribution of soil aggregates was measured by dry sieving and wet
sieving. The results showed that the proportion of the bigger soil aggregates was increased significantly by organic fertilizer
treatments and there was a positive correlation between organic fertilizer amount and the proportion. The stability of soil
aggregates was also improved by organic fertilizer treatments. Compared with that of natural soil, the content of >0.25
mm water-stable aggregates in 0 ~ 10 cm and 30 ~ 40 cm layers of soil with fertilizer treatments increased by 35% and
75% , respectively; and the content of 0.5 mm water-stable aggregates also had a increasing trend, with the greatest
increment of that of > 5 mm and 2 ~ 5 mm water-stable aggregates. On the contrary, the change of the content of 0.25
~ 0.5mm water-stable aggregates was not significant. The significant difference between these treatments was mainly re-
flected in > 5 mm and > 0.25 mm aggregates. After dry sieving, > 5 mm aggregates were the main part. Compared with
the control, the content of > 0.25 mm aggregates increased in varying degrees in organic fertilizer treatments. There was
significant difference between these organic fertilizer treatments in 0 ~ 20 cm soil layer. Through aggregate stable percent-
age comparing, organic fertilizer treatments had the most influential effect on 30 ~ 40 cm soil layer, and the soil stable
percentage of 30 ~ 40 cm soil layer was increased by 87% compared to that of 0 ~ 20 cm soil layer. The mean weight di-
ameter (MWD) of soil with fertilizer treatment was greater than that of natural soils, and it was significantly correlated
with the content of >0.25 mm water-stable aggregates. So the organic fertilizer treatments can not only enhance the pro-
portion of bigger aggregates, but also improve the structure of soil, and the suitable amount of organic fertilizer applica-
tion is about 60 000 kg/hm’.
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