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Effects of Pig Manure Organic Fertilizer Application on Available Nutrient Content and Soil Aggregate
Distribution in Fluvo-aquic Soil

SHI Wen—xuan', LIU Shi-liang', ZHAO Ying', GAO Huan—ping', WANG Yang-yang® LI Hui', LIU Fang"

(1.College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China; 2.Zhengzhou Construction Ecological
Afforestation Engineering Technology Research Center, Zhengzhou 450000, China )

Abstract: This paper focuses on environmental risk caused by livestock manure disorderly discharged from integrated livestock and poultry
industry. 2 —year pot experiment was carried out to study the effects of pig manure organic fertilizer on fluvo —aquic soil organic carbon,
available nutrient content and soil aggregate distribution, which designed in 5 levels of organic fertilizer application (0, 6.7, 13.3, 26.7, 40.0
g -kg™ soil). The results showed that the organic carbon, alkali—hydrolyzable nitrogen, available P and available K contents in soil were
enhanced with organic fertilizer application increasing, and the indicators of soil were increased significantly in second year, such as organic
carbon content was 2.7%~54.0% higher than that of the first year, alkali-hydrolyzable nitrogen content was higher 6.7%~34.6%, available P
content was higher 36.8%~159.5% and available K content was higher 20.3%~35.7%. There was a significant linear relationship between soil
organic carbon content and external organic carbon input. Organic fertilizer application could significantly improve lettuce yield, and it had a
significant effect. The soil micro—aggregate contents for 0.053~0.25 mm and <0.053 mm took a larger percentage of total soil aggregates, and

showed a decreasing trend with organic fertilizer application increasing, while the contents of 0.25~0.5 mm and >0.5 mm soil macro—
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aggregales were increased with organic fertilizer application increasing. Organic fertilizer application could promote soil macro—aggregates

formation, when the pig manure organic fertilizer applied 40.0 g-kg™ soil, the contents of >0.25 mm soil aggregates reached maximum, and

also the mean weight diameter(MW D) and geometric average diameter(GWD) of soil aggregates were higher than that of other treatments,

the soil agglomeration became more stronger and the soil structure became more stable.

Keywords: pig manure; organic fertilizer; available nutrient; soil aggregate
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Figure 1 Effects of organic fertilizer application amount on soil

organic carbon contents
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The amount accumulated in the Fig.B represents the total amount of external

organic carbon inputs in the first and second year
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Figure 2 Correlation between external organic carbon input and

soil organic carbon

F T4 A PR IR B K . B 3(A) R, 56 —F 4
Ak B Bl i 2L S i b CK i 6.3%~83.3%, 5
5 39.0%~198.6%, Wi4E-F T3 Fil T4 Ab¥E 5 CK Z[H]
K25 i 25 ARt A A BB R AR —4E
& 6.7%~34.6%.

Bl 3(B) o, 2 A, - SE I & R A AL
JE it P 2 P 388 ot S n, HLT1.T2.T3 1 T4 4b P
SRR B i 2 s T CK, B i IR A P i) 25 5 b %
BF — A 45 it S Ak B O SR AR i b CK R 22.9%~
141.1% , 55 —4F 85 90.0%~607.1% ., iR 25 o, 45—
5 Tt ME A SRS 1 e U3 — 4 1 36.8%~159.5%,

Kl 3(C) R, 55— 4F 4% it AT Ak 24 ) s 35 40 % 1
. CK 5 12.4%~235.5%, 5 —AEE 56.9%~411.8%,
T4 fbPRE CK Z 25 2 . IS i, 55 A&
Jit A Ah B AR 5 S B R R T AR AR, AR AR
20.3%~35.7%.

B AR LA B AR A S B R TR
—AF it A A B A SRS A A T B i E Ak
PR SR A3 T i A B, W 0L A LI AT AR

—434—

O () msieda

ETEH b a :bn.
N1 L i
g % : . c
= i : 7
W f ; E’.. -
Jift AT ERF ]
3001 -
0T (Bt
Ty 250}
= 1
= a
£ 200} b o
| i
5| ke
%;g 1505
= | E
& 100 Lo c |
| ¢ d B
ool _ =
| == .-a.: I T et
ol | H s D
P AR
. it AT ER ]
| (comaes
P 2805- .
Lo |
£
I 210t 2
&
% 140F b
e 1
i
H OV memEmmab O

Jita AE A ]
COck BT EBT2 B3 WT4
3 BHAEHE A E3 T EEN RSN
Figure 3 Effects of organic fertilizer application amount on soil

available nutrients contents

TIPS TR i, AR A i B P
FRAE AR I3 0, HAEA HLACiE =R 40.0 g-kg™
- AR AR RS A R R
2.4 BHHLIEHEAEX 32120

FHE 1 AT, 2 AE B 25 A AILIE it FF o A 38
B AR W) P YR T =R, B
T4 Qb P A= S = ik B K AR, 55 AR MR Rt
BT, RS R — A AR AL R A
PR CK B 198.1%~450.0%, 55 —FERTH CK &5
71.4%~370.6% , 3 —F AR, 35— FE A AL AL BRI
HSEFE R CK 5 143.9%~394.0% , 45— FE0} H CK
1 107.8%~527.2% ., Ti H.AT L& B, T4 AbBAE B4R
TR A S i S T R R A, XU A AR A

http://www.aed.org.cn



1500, AT DU FI X AR 5 o ik BRI A 20179 A
% | BHIEHEAR SR ROYM (s 2
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Figure 4 Distribution of soil aggregates under different amounts of

organic fertilizer
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Table 2 Effects of organic manure on soil aggregates MWD ,GMD and R»s

RIS i Bt
MW D/mm GMD/mm Ro2s/mm MW D/mm GMD/mm Ro2s/mm
CK 0.110+0.005b 0.087+0.002¢ 0.037+0.001b 0.117+0.001b 0.092+0.003b 0.049+0.001¢
T1 0.111£0.007b 0.089+0.004¢ 0.037+0.008b 0.123+0.003b 0.097+0.002b 0.059+0.001bc
T2 0.120+0.006ab 0.093+0.002bc 0.051+0.008ab 0.128+0.003b 0.100+0.005ab 0.067+0.001bc
T3 0.130+0.004a 0.098+0.001ab 0.068+0.005a 0.136+0.002ab 0.101+0.001ab 0.075+0.001b
T4 0.139+0.006a 0.102+0.004a 0.07+£0.004a 0.152+0.001a 0.112+0.004a 0.109+0.002a

8.9% .7.5% 3.1% .9.8% , Ross 53 M LU AR —4FE B 59.5% |
31.4% .10.3% .55.7% , iX 7] B2 K kA HLAE it FH 2 1)
S, A A AL i, IR A R AR
Rk, Horb LI MR 2 7E 40.0 g-keg™ R BFRCR
hf.
27 TEARKHEHNEEER5>0.25 mm KR
AREESEZENXR

FH I 5 AT, >0.25 mm K AR TR AR5 HEAE 3%~
12%Z.[a), 118 P R ARF- 34 8 i AR YE [ 0.10~
0.16 mm, 2 41, Bl 5 >0.25 mm /KPR TR AR5 Y
BN, LA R E i HAY 2R
#,>0.25 mm KM AR IR S 5 PR IR

E sk 2=0.0076:+0.082 1
&7 20,984
ﬁ 014l P00
.@» . ~
ﬁ 0 13E - L]
& -~
g 012f Py A
4@ 011+ W
Ho
0 0 1 S S — 4
3 6 9 12
>0.25 mm /K A R A & /%
) 0167 g4
£ =0.005 9x+0.089 1
QOIS ggus . ~
nﬁﬂ 0.14f P<001 7
= B
013 -
=012 ~
% ) .
BO0.11
_H
0 05 0 ES 4
3 6 9 12

>0.25 mm 7K E& M A R AR B /%

B S >0.25 mm KiZMEARGKSESHARGTHES
HERZEHXE
Figure 5 Correlation between the contents of >0.25 mm water—
stable soil aggregates and mean weight diameter

—436—

B IR B AR AT, >0.25 mm /K
TP SR U A A G B 2 T SR 3 T R A,
050,25 mm KR PR PRI A i B R (LA,
o 3 1 7 Tl PR U, 1 R AR
Mt A5 ] AT, - HeS R R

3 1tie

3.1 BHLAE M A X T EA VUK R 5 R R0
AT, TR FE 5 B N ) Ak BEAH
PO, it 2 i Bk 9 A MR 35 2 {5 e T A it
MR A B SR T AT MLAE R E LA
Bl & AT 12 RO A LIE Fh AR B 35 R Y
AR P, L3 n A LR & i 5 R TR
JEEFEARA T FIAS 2 85 B 3K SR S 1o it 4
FERRG IR AL, WEFT T R K5 3T HLRR 75
NS XA R, S AEAC AL BEAT EL , St
PUIERE 225 i LA HL 5 . Zhang SE2HLIA
g i S AN IRy AR Z ) S A TE A OGOG R
ABFFEZE R 2 AR, 4 R R LA LR SR S
AHUEFAHURAB AR Z 8] ISR R, (HE 8
AU SMEA FLBRBEA R 5 A HLRR 5 2 8] 1) 5%
FRI, SMEAHUEB AR —4Eh 294 8.0%19 5
WA DR AR AL I A AL, T4 25% 2 A HLIE
BARS, (A 4.0% A7 (S MEA HLUBK L AL 938 4
PR , P REZ SN HURRELE A, {H B8 L ol
RO 34.3 mg-kg™, NTHER R C/N i, 1%
H A XA LAE B ALV TR B B A 2 55
NN PSR S s 2 o VI o 7S S 1 PSR
R AE—E BRI, Bt A VUL BEFR S8 14
i, SN A P AR SR O A A
AAIE I TE R AL IR 17 475 A 2 i e s
A MARTRGEAUF R T 2 AR 5 s i AR e
O, S B — BB . ARIRAE R, 2 AR 1
40.0 g-kg™ LA HLRR S B Xk ROME, HEH ST

http://www.aed.org.cn



AVEURE 55 RS Ut ) - R 5k R P SR A3 A £ 5

g 2017 49 A

CK. Bl A PUIE it 3G, - g8 AL Bk i
R R I A B R Y S T, A
S — AR ARSCIR A 32 S, B AR PRI I 48 AR 24 v
FE—4E, 7 A MU B R fabn e, 3R
TR BLS At AR AL BEAH H , St A LA 5 AR [R) R JEE b
PEm T A LR USSR 1 i, HLAS AR AL B
B CK Z A YR 3] B 7K.
3.2 AR X 5 F R H

HIFFEL R BN, HA2<0.25 mm (A SR ) A1 5
TR T R AT R AR (EA2>0.25 mm ) , KA R 44
MR NAI R, BB IR R R,
DL ISR AR AR 2 A R PR . 4P 2R
IR M TR 4 IR, U LR H A AL
T B LT 3G ISR AT DL Jin A1 SR AR A E
i, IR AR IR A R R PR, FEARAEIRA,
Bt A MU B S R I AR K AR A SR A 5 1, ol
ELIRARKEER, HIEEARIK MWD Bt >0.25
mm KRG P SR A B A5 () T v T TG I, >4 - A
RIK MWD F KB, HHEA RUOKFR R .
GO IE B, 3 A MR A BB IS A S0
G A AE RN 2 B, [ st i on 7 1 3R 1A SR A4
W), SERT RIS AR K TESMEE, -
BRAER RS E AR T AR AR LR R B A
TR GAMIEWA — & FALZ AL AR IS5 R 3%
B, 2ad 2 AR Sl A VUIE I , L3 MLk & &=
CEEAIGERTET =1 VAR b SNZIE S ENOE A e k<]
AL it Y 2k 110 184 T 7 326 3457 T v, 5 A IR A BEAH H
Pt AT LRI BEAR T <0.25 mm FI KA, MY
T 0.25~0.5 mm F1>0.5 mm A B S5, 1568
A HUREXS T3 /0N SR AR [ K 1A SR SR A B S 1
PEVEVER A B3G5 A+ HESh b i Re o o, TE g s
B -4 . AT ES R BN, A Rk MWD B
F>0.25 mm ZK S AT R AR 1 3 fin i S 30
F S, FIERIRIK MWD 5>0.25 mm /KA AR
ARG EE B EMNIEMHXNER, UYL AR
MWD KB, AR RK R i , L 3824
HH AR E , 456 LRI RE MWD 5>0.25 mm /KE2
PR R B i 22 [ S IR A JC S R, AT DL i 4 1 A
iff i S ke - B2 IS 25 R S RN F T S R —
§i[29}o

4 Hig
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R R0 SO AR R 1 2 A S A P i e R ¥
Fhrnkads, HAEA ML ETE 40.0 g-kg™! H AR
AT, FL A3 AU & 5 AMEE PR A = 2 (Rl £F
TEAG 5 PR D 21 A WLAE it P AT DA 2 4t v A 38
e, HEA BB A ERER . 8i3X>0.25 mm [
A B A 3 PR R ARV AR (MWD) 43 H e
4G B R L HAR (GMD ) 55 1 5 A1 R 4
FCEMES B, BATR B, Huiti A AL A T4 o 1 4
IR P A SRARZE F AT 3 - 3 e ok, el 1
BEgERPIRDL, LA HLUILAG N 7E 40.0 g-kg™ LA, 1
HEA IR MWD F1 GMD fck, )+ /) TR Rl B
5, T HRES AR .
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