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BHUIEE R BB A R TRAL 0 ~ 20 em £)2 5 <0.25 mm B il A A S, $E5 >2 mm g kA
RIS, BFEWEINT >0.25 mm A RE HHE (R),s) . FREFXFEER (MWD) AL A
(GMD ), 3T /KFEVEA ARG DRI A &, DL M50 R W W, ¢ CK KRt BRI A Hla . 2
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ik (&) FERRIEPEE, ARTEmEEAER (Z) #E, DAVIESEZ RN 50% AL RURH &
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PR MWD, sifl 1 R S HLAR i) ) 3R 4
PRI

AEK, KRTAPUEEILIEA O IE H 53
Z, AHERIULIERECR Bz 2 EDRE | X5
ARBR . MERHEC T HE B4 22 R AR AR, XL
B b b R LA T AP R A
PRE X % S8 A I - 3 PSR AR A P e LR 0 5
FI ML R Z IR A RGEWTIE . AR DL b Th 4% 5
RIABETERT R, SR TR A UL R
I LA %o - 3 P SR AR A1y S AR A MR ATSR AR L
B, R RN, DU E A P R A
PEREAYIE BCL B, DA PEAE 5 X B B3 i AL
N B I

1 #REFZE

L1 5T XA

R0 18 7E H A AR B 2 e T R
Fedy (CEVET L E X H G5 R A, 35°24" N,
104°34" E ), ZHX R 2000 m, 4EHSR 6.8°C,
AERIRE K B 415 mm, FEZE K AL 1531 mm, JCFEI
146 ~ 149 d, MILAIPYPEILE + FRE TR X il
BT 2020 424 A, HERAUDEES T, 0 ~ 20em
BHZ B AR BRIk . A LI 12.93 ghke. &R
0.73 o/kg. BIHA 50.83 mg/kg. AW 15.12 me/ke .
RS 174.81 mg/kg. pH 821,
1.2 R

I DL SR n MR, SR CBEEE 10
5o KR MALIX H i, &' S AR
b (1) CK (100% fEAE & ) . (2) M25 ( %5 %
Fnvkit, 25% HHUEA +75% LIEE ) . (3) M50
(50% A HLAE & +50% fL LA ) . (4) M75 (75% A
HLIE & +25% L AR ) . (5) M100 (100% A HLIE
Ao X455 m®, 3WER ., A, B, HIEsE
A3 FHAE 23590 N 180, P,0590., K,0 60 ke/hm®, i
55 0 A HLIE R B S A HLIE (N 1.94% . P,0;
0.97%. K,0 1.83% ), HHMAIKE (N46%), W
HE K3 BEFR S (P,05 12% ), AN AR (K0
50% ), FTAT KT BRI — IR A . SR
R P 4 IR 25 2B Ak 1 L B 4 M TR M
5, EEZE Y60 ~ 70 em. & 15 em, BT
40 em, DHEYERMTEZER PN, DA E TR 4
HRHEA, 10 A by, 1R A RS 5 2 i
A —E

1.3 Wk
1.3.1  HIEFRES I e

2022 4F 10 H B8 B 5 78 H RBRORE B4~
NXFERR ST B Z BRI REHZ 0 ~ 20 em
JFR HRER A, S AT IR Gy (] S 2= LA A
i, RAE M AR BRI Tk 2 A s
B S2. 1 ~2, 05~ 1, 025 ~ 0.5, <0.25 mm
B AR A
132 PREFEE . Ry fIMWD, GMD
flg s

PR E 20 & . Rys Al MWD, GMD ()
RN

Rrgh S pk AR AR AT

L2 - T x100% (1)
FREASSE RN ERE ’

<0.25
Ro,zszl_m m (2)
MWD =Y XiWi (3)
i=1
MD = exp (X, Wiln Xi (4)
i=1

K, MWD hy AR E & AR, GMD
JUTFEEIEAE, Ryps N >0.25 mm I RIKT 5 HE,
m IR RIA R, Xi N5 | R R
1, Wi N5 i AR E 5
1.4 Fdiaaba

K H Excel 2010 &b B %045, DPS 15.10 #1748
AT, LSD ihilbfr2E 5 W A

2 ER5HMH

2.1 HIEHURE AR IARAR S AT

1 nl g, a3 AR R, fEPE AL EE
T ERPETREXES AT, AHILESAE
BRACIEAE AN 0 ~ 20 em 42 - HEHL A 1
VA 3 PR A% o A 7= A R TR RR BE A B2 R, CK DA <
0.25 mm K7 2% G AT SR AR 7 ol 32, & A LIS &5
A AR IR A 38 A CK PR AIK T <0.25 mm L 2%
TP B AR BB, BN T >2 mm k9K A R AR
i, HZESMRFEEKF (P<0.05), 1 ~2F
0.5 ~ 1 mm R0 2 1Y P 2 AR & 5 3596 AN A R2 1)
Ham, 025 ~ 0.5 mm RL %% 1Y HLAR M A 5RO 2
S 5 CKAHM, M25. M50, M75. M100 &3 >2 mm
7 I B HUBE I A SR A 5 R 4336 26.7% . 43.9% .
31.1%. 25.4%, <0.25 mm H7 2% (1) 3 A 3R 5 531
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227%. 39.8%. 40.6%. 31.3%. 4 HLEC A4k B
H L M50 Fil M75 A FRACR A I L, HAROE M100
FIM25 Ab B, FIRSEREM, EVILE - R
TRXESEAMT, SHRgIEMHLL, AHE

A5 R B AU NS i 5 98 2> <0.25 mm Bl T 3R A5
i, WEERIN S2 mm RIS R AR S A, R T
R IEHUARE R A AR BB 1L, LA M50 Ak B 50CR
Rl

R1 AEMERLIE O ~ 20 cm HEEHMEEBREFHRIZSH (%)
e IR PH SR AL AL
>2 mm 1 ~ 2mm 0.5 ~ 1 mm 0.25 ~ 0.5 mm <0.25 mm

CK 25.1 £0.40d 13.5 £0.25h 14.9 £ 0.35b 16.4 £ 0.25a 30.0 £ 0.75a

M25 31.8 +0.35¢ 13.3 £0.53b 14.2 + 0.40b 17.4 £0.90a 23.2 +1.56b
M50 36.2 +0.55a 15.8 £ 0.40a 15.1 £0.32ab 14.9 £ 0.53a 18.1 £ 1.75d
M75 32.9+£0.25h 15.9 £ 0.56a 16.3 £ 0.55a 17.1 £0.49a 17.8 £0.47d
M100 31.5+0.6lc 15.2 £ 0.45ab 16.0 £ 0.53a 16.7 £ 0.35a 20.6 + 0.40c

TE: RSN NG RN R — R AL AL SR ) ) 22 5 35 1E (P<0.05 ), I,

2.2 HHOKRRMAIRIERAR 0

M2 nl A, ANFEEARAEEO ~ 20 em 1 )2+
B ok FatE A BIR T LA <0.25 mm ST S 5 1
e 5 CKAHE, APUIESE RS2 A2
FHREAR T <0.25 mm A GR R ME TR AR 5 5, B9
T >2 mm B G K AR AT R AR 5, b M50 4k
MEREREE (P<0.05); 025 ~ 0.5 mm kg /A
RIEGEARFE TR, 0.5 ~ 2 mm FL9 A R K
&% 5. 5 CKAH H, M25. M50, M75, MI100 4k
P >2 mm R A KRR AR AR B B4 B 63.8%
933%. 78.7%. 76.8%, <0.25 mm kg /K Ea kA

AR 0 D 10.6% . 184% . 23.0% . 14.7%,
0.25 ~ 0.5 mm K )/ INATER RS 153 s b 5.27%
16.1%. 4.17%. 102%. 76 HLEACALHE G K DL M50
T M75 Ab PR ARG S B R B &, YR 2 M100 Ak B
M25 AbBRRCR i E . EIRGEREM, fERILE R
[ RNt 56 3 ol M 1B U B 5 A K S D= VA=Y
55, AP SRR it A B 3 AR T
IKFaMEFIRIAR T <0.25 mm A RMAF 0.25 ~ 0.5 mm
INAIB AR, ST >2 mm B A ER AR A
VLA A HLIE A8 R B AR A R 4 v A 2R 1
(A RARREE , RN SRR ) AR ARG TE B

F2 AEHEELIEO ~ 20 cm T EHIBKBERARENES T (%)
. - HOKFAVE R AR L
>2 mm I ~2mm 0.5 ~ 1 mm 0.25 ~ 0.5 mm <0.25 mm

CK 10.5 +0.20d 15.0 £ 0.36a 15.0 £ 0.70a 18.2+0.72a 41.3+1.93a
M25 17.2 £0.30c 14.2 +0.89a 144 +1.12a 17.3 £ 0.49ab 36.9 +0.30b
M50 20.3+£0.17a 15.6 £0.25a 15.2+0.25a 153 +£0.10¢ 33.7+0.63¢
M75 18.8 £0.15h 15.3+£0.10a 16.7 £0.10a 17.5 £ 0.25ab 31.8 +0.25d
M100 18.6 £0.12b 143 +0.15a 15.5+0.25a 16.4+0.21b 35.2+0.17be

2.3 HHERIREREEE

Hi 2% 3 AT, TCie A2 MUAR I 1 2R 1A i 2 7K AR
PEHTRIK, AP E B IE AL #4 CK 1 %
PR T R AK Ry s % 1t LA S AT 2R AR MWDFI
GMD (P<0.05), A #HL & AR RLA DL M50 F1 M75 4k
PRAG B, Hiyk o M100 A0 B, M25 4b BE AR X 45 22,
M50 4bFE 5 M75 AbEi2E ORBR L, (HPE 2w T
M100 il M25 Ab 3, ALK A1 R AR B e P A B 43
Hr, 5 CKAH H, M25, M50, M75, MI100 4k ¥ +
SR RAK Ry o5 L3 IE N 9.76% . 17.1% . 17.4% .
13.4%, MWD F1GMD 4% 5 & 5 20.3% F129.5%.

35.3% F161.0% . 26.2% 1 48.9% . 21.1% £ 37.1%.
MK E A R AT E M5, M25, M50, M75,
M100 &b B 45 CK 4= 3 P 3R K R, ,5 7 1 53 51 38 Jn
744%. 129%. 162%. 103%, MWD F1 GMD 43 i 42
15 34.7% F1 24.4% ., 53.1% F143.8% . 459% F 41.7%
42.7% 1 32.8%. LiRZERFY], FEVEILE - B
P RIX A AT, W iESE 3 A E AR,
FERTIN W e = A WSS TR A (WA | T B
K Ryps BT i, $27 T HI A MWD Fil GMD, {61
KA HUIE S5 R AR AR A A T4 Jin e A R K
MIFREE,
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K3 AEFEELEO ~ 20cm TEHERARGKEEM

- HUBPE AR AR 2 IKES A SRR
Ry (%) MWD (mm ) GMD (mm ) R (%) MWD ( mm ) GMD (mm)
CK 70.0 £0.75¢ 1.92 +0.02¢ 0.72+0.01d 58.7 +1.94d 1.09 +0.02d 0.44 = 0.02d
M25 76.8 + 1.56b 2.31£0.03b 0.93 +0.03c 63.1 £0.30c 1.46 £ 0.01c 0.54 £0.01c
M50 81.9 +1.75a 2.60 +0.04a 1.16 + 0.05a 66.3 + 0.64ab 1.66+0.01a 0.63 +0.02a
M75 82.2+0.47a 2.42 £0.02ab 1.07 +0.02ab 68.2+0.25a 1.59 +0.01ab 0.62+00la
M100 79.4 £ 0.40ab 2.33+£0.03b 0.99 + 0.02be 64.8 £ 0.17he 1.55£0.01b 0.58 +0.01b

2.4 HHOKRRMERI RGP A 2/ S 5

H & LRI, A LIS S A R BRI 4 CK 4k
FLO ~ 20 em 1 2 4 38 25 07 oK R M A R KA AL
k. SRR 2EF AR, DL M5S0 Ab2 i 255
hn (P<0.05), Hyk & M75 F1M25 4 3, 5 CK 4H
Fb, M50 AbEE>2. 025 ~ 2. <0.25 mm g nd 35 H
RARA WL 5 12 40 0 30 8.28% . 7.32% ~ 8.02%,
8.09%, 48 M AR 4 & & & 4 il 3 N 18.2%.
195% ~ 203%. 194%; M25 F1 M75 AbFH -+ 392 A B {4
A PR A AR R RGN, (H2E A

O0>2mm B2~1mm &@1~05mm 30.5~0.25mm @ <0.25 mm

M5 B

M25 [

CK [-:ben g
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TIER RS R (gke)

3 itie

3.0 A HUILEE R B A AE XS - e AT SR AR 0 A 14
Al

S DA SR A ) 2 1S AR R A D AT - )
PURFPE R E EEAR, AT LAGRUE AR 1 K I <
PORDE,  ELHERE 0 -+ HEAE K 0 A LA
A HUIE A B S5 0T M ORI 4, et
e W) BORURL R ATRAEHT, B EGE T RN
RURLER), $EE BRI K RE >, AR
W, FEPYAbe e PRI R A LA
3AROFYE, A HUIEAE SRR A AT B Bt A N

S

M25 AT M75 4k B >2. 025 ~ 2. <0.25 mm KL 2% 11
+ g8 A AR 4 A& B 4 0BG N 9.09% F6.82% .
9.58% ~ 9.96% F11728% ~ 7.66%. 9.30% F8.14%,
M100 Zb ¥ 5 CK A 22 A 2. LakgE IR, 7
[T [ ol 7 o S P e B OB 1 OB U S MRS
PERHALS, APUEE AR E S AT
THIZ B R GUKTa A RGP . AT i,
UL A DU S R B A IEA U R A R AR
TR, Mmifm A RAR e, WARTFHRInER &
fblax., AT, e Ak (B F.

O0>2mm B2~1mm Bl~05mm 80.5~025mm 2 <0.25 mm

3
TIRAERI RS (gke)

B AERELEN LRKREAREEI®R. 2RSENIE
s [AGIAIRYING TR R A LA BRI 2.5 58 1 (P<0.05 ).

T >2 mm BB K PRI S 5, FRILT <0.25 mm
B B, X SRTAZER Y
B g O A e RS S R B B,
T8 I LA A4 I S 2o 1 A B B I T 4
S PR SR A e 25 A WL 5, A 0 T SR A 4 A
WK EZE Y, WR T BRI RAL R, A
GRS ATWNEIE LN Ik saiCIa e £ NN 0l e
A HUIE S5 F AR AL I S i AL IR FRAR T 0.25 ~
0.5 mm R oK FarE A B & B, X S5 ES
TEVR 55 3% L RFSE A HUAE / RS FFRR AR AL AR R 2
T 025 ~ 1 mm B HAIRIK L OISR —EL, X
T i 2 52 M8 AT B AR 4 20 7 v R b T M 0% S
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KB, Beakh, ASIR] H AT HLARER L AL AR b 21
(M25, M50, M75, M100) 3 BRI i A AE 2
5, AR RFW, AP M50 4bBEXF
- 9 A R ARy A R R R R AR, RO M7S Ak
B, M25 AXHEN, X AT RS TR [R] E A AL
BB HE MR DR A S . T
BT P DL R - v i i 22 5 3800, BT HLAE
FRACARIE A8 — i Y5 B A R AR 2R AT SR AR
TERL, ol e AR . BlE A WL AR R Y
B, AN A HUIE A AT A 2 ] 4 22 5 DA S
Xof - S RS A S R 45 SR T RE A AR A8k, AR SC
U 3 B BRI 45 58, XA A LB
(%} - 39 PH TR AR LRGS0 A B S A T — 2 05 o
3.2 AU AR R AR A X A SR AR A e
OBl

+ A R AROF 4 o E AR (MWD ) FLA
PIEAE (GMD) Sy -8 AR R e PR 2R
Fr, MWD Fl GMD {EL#8 K 15 B 4 1 A1 58 A5 Fy s
YL ARBEERM], BT b R T RIX
WU S LA 3 AE A TCiE U
PRI R KRR TR AA, A HUIE S A AT
A FR A B it A AT A B RN T - B R AR Ry s
T, MWD A GMD, #8551 38 AR AR R e
ARG 1 B 2 g g sk R B 1
Ab, ANEA PR IEAE ] (M25, M50, M75,
M100 ) *f + 3P RAAFE M mAEfE 22 5, A&
WFoE 4 B30, M50 Fl M75 Ab 3 i 35 i v 1 1 0
IR ETE, 5 M100 Al M25 AbBRACRIA ., 3%
B HLAE AR AL RE e B E — S Y N A 1 42 e
B RIR R e, & A MU e i
#hFEANEAA AL T RS, TR AR
TR RREE Y, HLA SRR RAE PR HL
it T H AR e Y, Hl TR R, A
BURE it FH 15 o - A o - 1 A SR ARG e e = A
om0 X AT RESZ B T RIRARRR . AR
et EU 91 e 7 o A 5 QA5 R 26 B R o
3.3 HHUIESE R LA XS 3P AR BLAK |
SR EIW R

IR RS RAF AR (2% ) WEE
Y, NRLRE A R AR LB AR R, B AL
W (&%) 55 Y R0k 5 IR 5 A — 22
S, dEmsgm R LR (2R ) ER R A
BRI SEE O ARy, 7ETL

W4 T R A AT, WL 3 4
PR5s, APUESER BB RGeS T
BEZ e h ok FatE F R IRA HLEKR . RS i,
H A WL S5 A B AL IR M5S0 4B (50% A HLAE
R +50% TLAE 50 ) EmAC R e B &, 3 CK k)2
0 ~ 20 cm HHOKFAMERI RIEKA PR . 28 &5
R EREIN 7.32% ~ 8.28% . 182% ~ 20.3%, %5
seEmaE 0 BEmAE Y MG HEE
a0 ST R AR — B, XU K R
KA R ALk (A mEEEIE, AU
BARALNEAA 1) - 458 EL R T A BILAR IR, i L4
T R A R AEA L (2% 1YhE
J1, PEMHRTE T B R (2R KR,
JEUN S A R ARSI R | 2R R = 1 T A R
Jitio SR, ANEIA LRI L 5 B AMEA HLY)
RHEA BB 22 50 A RIKE PR . 2R S
i, HAARAE WL 2/ 1T 58 L1 R M 1 B 2R
HEHK (2R ) KF, ARA VI 5]
Bt A AL AAR BRI T BE S BB ROR & A7
fb, EWFIE—LHIERIE,

4 Hig

FEPGALEE 4 Fef b 52 X4+ A T S Fh
M3 R, TCIS UM A R AR & K et A
Bk, S5 bR, A PLIESE & B
R A M TR0 ~ 20 em + )2 13 <0.25 mm ki
A BRI G FE, B >2 mm BRI RIS 1,
WER T BIRAK Ry 95 2, i 1 IR
A& MWD FlI GMD, 3401 /K Ea A SR IRA PR . 4
RAoa, HUAVIESEREZRS50% 1t A&
K (50% AHUEE +50% LIER ) RO HM R, X
Vi B A HIUIE 45 U B AR I A R T4 5 1 48 A
RORMA RACEREE , ARG N AT SR A 1) K SR AR
1k, Pl - R RIS b, B T AR
PR RS E PR SRR A PLe (&) BIRES),
AR THEm AP (R ) B, R4ERersie
Hb 3 A B i

Sk
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Effects of organic manure replacing chemical fertilizer with equal nitrogen on the stability and organic carbon and
total nitrogen content of soil aggregates in potato field of semi-arid area

ZHANG Ping-liang" >, FU Qiang’, LIU Xiao-wei"
Academy of Agricultural Sciences, Lanzhou Gansu 730070; 2. Key Laboratory of Efficient Utilization of Water in Dry it

2, YANG Si-cun" 2 (1. Dry land Agriculture Institute, Gansu

was Farming of Gansu Province / Key Laboratory of Low-carbon Green Agriculture in Northwestern China, Lanzhou Gansu
730070; 3. College of Resources and Environment, Gansu Agricultural University, Lanzhou Gansu 730070 )

Abstract: Through three years of positioning experiment, the effects of organic manure replacing chemical fertilizer with
equal nitrogen on the stability and organic carbon and total nitrogen content of soil aggregates in potato field of semi-arid area,
in order to explore the appropriate proportion and effects of organic manure replacing chemical fertilizer, and achieve the
reducing fertilizer and increasing fertilizer efficiency. Five different fertilization treatments were set up in the field experiment:
100% chemical fertilizer nitrogen ( CK ), 25% organic manure nitrogen +75% chemical fertilizer nitrogen ( M25), 50%
organic manure nitrogen +50% chemical fertilizer nitrogen ( M50 ), 75% organic manure nitrogen +25% chemical fertilizer
nitrogen ( M75), and 100% organic manure nitrogen ( M100 ) . The results showed that: compared with CK, organic
manure replacing chemical fertilizer with equal nitrogen model was beneficial for reducing the proportion of soil micro-
aggregates ( <0.25 mm ), increasing the proportion of large aggregates (>2 mm ), and increasing significantly contents of
Ry»s, mean weight diameters ( MWD ) and geometric mean diameter ( GMD ) of soil aggregates in the soil depth of 0-20 cm,
organic carbon and total nitrogen contents of water stable aggregates, and the increase amplitude of large aggregates
(>2 mm ) was the largest. The effect of M50 treatment was the best, which increased significantly organic carbon and total
nitrogen contents of water stable aggregates by 7.32%-8.28% and 18.2%-20.3%, respectively, compared with CK. In
conclusion, under the condition of loess soil in the semi-arid hilly region of northwest China, model of organic manure
replacing chemical fertilizer with equal nitrogen could promote the transformation of soil microaggregates ( <0.25 mm ) into
macroaggregates, and increase the stability of soil aggregates and promote the enrichment of organic carbon ( nitrogen ) in
aggregates, and increase soil organic carbon ( nitrogen ) storage, the effect of organic fertilizer nitrogen replacing 50%
chemical fertilizer nitrogen mode was the most obvious.

Key words: organic manure replacing chemical fertilizer with equal nitrogen; potato; soil aggregate stability; organic

carbon; total nitrogen




