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FFIA I R A HLAEHE T 4 2 IE ARG . Luds P BF5E
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SRR E LR W B F 50 38 R WA TE o A BETE LA E
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TRITE 5 MRORME R 2 20 S Ay, ek
R R A, PR A 18, B EE (JF)
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Table 1 Basic data of the materials tested

Eisnwrp =) HHLFOM %A Total N 4> Total P 44 Total K
pH
Material (gkgt) (gkg") (gkg") (gkg")
+ ESoil 6.76 20.97 1.13 0.87 2.39
i s 3
8.03 240.1 17.07 8.79 14.09
Composted chicken dropping
FAKFEFTFCorn stalk 6.42 493.4 8.33 1.12 12.34
A H i Fungi residue 6.07 362.4 5.31 2.96 9.98

1.2 KWigit

WA E, A 5h . (1) 8383 + 1L e
(JF) 5 Q)FEXKRFEF + I8 (JG) 5 G)ARHE R
+ et (JZ) 5 (4)fehiE (CK) , ZSHAXE,

AR IR /N KGR, R4 T20104E, AR
WA . B/ 82E, Z21H0.65 m, 2ZKS5m,
AL A25 m?. AN [R) A B ) 45 22 it 45 AL AR (il
iR 460 g AALM45 ¢) , [ AR S THET
FHEIDIR0.75 kg, 25 Hiti HALIE AR it A
BULIRE . R 280 I, et A e 5 it A B4
Bh, EREW L EIERE, 3KEL,

1.3 #WRAZE

TRERETIER T (20164E9H ) W3R EAT,
R 2 kgo EHBRARET, K RIS 1E
AR T, H500 gifF AT ATRAR T 15, Jf4%
BRSO g TR0 g s 59 BUER 4 AF I ok
7 J 0 SRRy R RUR TR R, O
KHSHEPU L A, SR JIEOE R, AL
R S IR AR A i BAR T i 2 1 B (&
A AR ) 11O g P SRR U S vk
S, HARTTIE DX ZE (e P e A ek R AR
Yy

http: //pedologica. issas. ac. cn



4 1] TEGRA . AFEAHUPR VR R LRI K AR R L I A 52 827

TP RAF I ER AR (MWD) BIHRA
Xh: .
MWD = > BW, (1)

A, BT 43 R AR — /N Rl AT SR AR B - 2
AR, WORAT— RN R AT SR A A R Rz o it o -
BB R

Xof 0 A P SR AR, AR AR S R LA P 8 B 14
SRAATE 535 1 X P A I

Xn: {Xl’ XZ’ X3’ ) Xn§ (2)
T 5 J T X IO 4 S VAT SRR 05 Y, A R
Yn:%Yl? Y,, Y5, -, Yn} (3)

B R R N, 2, 3, -, n, FEGisTE
b, AU A ) AT SRR RE DR B A Xk 107 0 448 90 Rl PAY
LR Py, Py, Py, -, P, TR AR
ﬁ/\‘F_‘/l\ﬁl:ﬁéB/‘JIL%zi‘jl_Pu 1=P,, 1=P;, -,
1-P,, W X, 57,2 A5 i) #57 LLUF G &
X\P =Y,

X, (1-P,)P,+X,P,=Y,,

X, (1=P)(1=P,))P; +X;Py =Y,
. (4)
X, (1-P)(1-P)(1-P, )P, +
X,(1-P)(1-P,_,)+-+X P, =Y,

TR RS I RARRAF LR Z A, RN £

170
o a
s
I3 :
= .:' = 1460 2 sl _-L
55§ c L B
-l m “'|
D] Sai L L - 1 &
Lk 11 L] IF
104 o
3N ah
2l g
= i
=5 2 7 :
o - I[| £
1
- -
LK IF H IZ
HEE Treatmsent

HE A AR R 2 M FE Bl (Aggregate Stability Index,
ASI):
ASI=P,+P,+P,+P,+ -+ P, (5)
1.4 HISH
FHWPS 20165847 i 2, HISPSS
18. 05K AF X 45 4l 4T LS DA 3 F LA . XU -7
225 ¥ o

2 AiRGihe

21 AEENYPHMEEXST LIEFSHEN
FIIAT LA, 7RG EES R A LY R
Jita P AT DA R b i A A R, R e
A SRS TCK, JEMIZAL Pk 2] + e i A &
R ETCK, JFARBW 85K ARG PR
LhERE A 225, HEBNWR)F MIF >1Z > )G,
JGREFE M AR K T e p BB & i, JZ
Xof A 3 RO B S RO N IG, TR
BHLYR AR RS b R B
PR o TFRE W2 48 0 4 1 K 5 4 39 rp s e i
iy JZANEIR Y, A R T CR AR
L EBCRAR R TGAL B S & K T CK
A LR REA S5O I MR & R R A PLS Y
Frht, AR PRIRISE MR R A LT S R A5
25, WIMRCR i EMRIK K OIG > 1Z > JF,

iy
3 M|
. Bt ah
o E 4L
- 3
TE o4 -
=5 i
S |
™ s
=% I = | & i
K It
il il
£ 38 l uh
3 ah
== 37 b |—
E5 . 1
=y l
e i 1% |

1] | I
R JF 10 F
AEEE Treatmem

W JPRERE ARG, IGRFE LR, IZRFEAREEE ., AFFHFRRZEREE (p<0.05) . F[[ Note: JF stands for composted
chicken droppings; JG for corn stalk; and JZ for fungi residue. Different letters in the same column represent significant difference
(p<0.05) . The same below
B AT HLREXT SR 3 52 R

Fig. 1 Soil nutrient contents relative to treatment
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Fig. 2 Soil microbial biomass relative to treatment
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Fig. 3 Crop yield relative to treatment by wet sieve
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2 A B O [R) R AR A 48 A SR AR e AR
#22, M (4) F=l (5) RIFEIORAE - AT
JURABE RS, SR MEIFR, TR
FIT FH e /N AL oA 0,25 mm, 7 15 5 325 0 i [ 38 4k i 7
HRL /N T0.25 mm Y F R RS BE P 2840 TN
RiAE, HIERAE/NT0.25 mm A A RBIKA R LR
Y1, W e B RS ET, 0.25 mm b
AN, FR IR B RLAR /N T0.25 mm A AR AT RE 1
W24 R B/ VR I R AR, THRLAE K F0.25 mmA]
RIRY S LRSS, Wbk 2 KT
0.25 mmPA RIKPHRAEILRENT 1

EAAIY R, BR TRZE/NT0.25 mm
) A RAR WA IR 1 LIS, JF . IG. JZ K
C K AR A28 P 3R A 1 Joe R ARAE J L5352 0.841
0.835. 0.850. 0.445. BRKTS mmMA RIRLEL
JURCK AL HE & TIFFIZALBRAN . B A ALYk
Qb PR LA 25 R S RAR R A LR B B e T
CK. CKAMFEO0.25 ~ 1 mm A B ARAE LR b 1
PR R Fa B MEHE 50 84.50% , KT 1 mmAy A B4k
12518.48%, JF. JGHIZALFE K T1 mmMAl 44
) 7 A A SR AR RS R 929.52% . 38.97% .
29.07%, W ETCK, ML W, Winf iy
R RERA 280K T 1 mmK Fa i R AR A 477 L
O AR AR e A R L

R2 TRIANYRIALIE + 5 F RIKAIHM

Table 2 Composition of soil aggregates relative to treatment ( % )

UNGIETRER e dzik iN

Kb HR W5 77
Composition of soil aggregates
Treatment Test method
=5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm >(0.25 mm

ERpm— 0.613 0.288 0.056 0.023 0.004 0.017 0.984

CK X
A ike 0.008 0.031 0.018 0.132 0.191 0.620 0.380
F ok 0.802 0.096 0.043 0.041 0.008 0.009 0.990

JF .
A 0.006 0.059 0.056 0.202 0.242 0.435 0.565
T 0.825 0.104 0.043 0.020 0.005 0.003 0.997

G
T 0.020 0.055 0.078 0.181 0.253 0.413 0.587
T 0.775 0.144 0.051 0.02 0.005 0.005 0.995

1z R
L 0.004 0.053 0.072 0.195 0.26 0.415 0.584

(DDry sieve, 2Wet sieve

PP E i A S K T0.25 mmify H R K&
PEATER MG, T BCRE EMC, MRS
150.99,

I3 AT UE Hh, BrA A HLY R AL B £ S A
RRFE MR EYm T CK, JGAL B 3 A1 R 14 1)

FaE e R e, N4.293, B m T CKANEE, Fr
A Ah P A A9 P SR RS A e s RIS A A
JG (4.293) >JZ (3.788) >JF (3.720) >CK
(2.262) o HHILATUL, AHLYE R IEA AT LA 2L
N - 48 AT SR AR AR E T

R3 TRAENIRLETRARKORGFLRRBE G

Table 3 Preservation probability and stability index of soil aggregates relative to treatment

oSt IR R R AL AR AR
Preservation probability of soil aggregates FEPEE R
Treatments
=5 mm 5~2 mm 2~1 mm 1~05mm 05~025mm <0.25 mm ASI

CK 0.109 0.227 0.082 0.400 0.445 1 2.262

JF 0.098 0.659 0.341 0.841 0.780 1 3.720

JG 0.304 0.646 0.723 0.785 0.835 1 4.293

JZ 0.063 0.588 0.450 0.838 0.850 1 3.788
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Effects of Organic Manure on Soil Nutrients and Aggregate Composition in Soil
under Mono-Cropping of Soybean

WANG Duchao WU Jinggui'
( College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China )

Abstract [ Objective ] Effects of organic manure on soil nutrients, crop yield, and composition
and stability of soil aggregates in the soil under mono-cropping soybean were explored through a seven-
year field experiment, designed to have three treatments, in respect to type of organic manure, i.e. JF
(Composted chicken droppings), JG (corn stalk) and JZ (Fungi residues). [ Method ] In this study, soil
samples were collected and analyzed regularly for variations of nutrient contents, composition and stability
of soil aggregates, and mean weight diameter of water stable soil aggregates. [ Result] Results show
that application of organic manure improved soil nutrient contents in the soil under mono-cropping of
soybean, and altered composition of soil aggregates significantly by increasing the fraction (0.25 ~ 2 mm) of
aggregates obviously. All the treatments were higher than CK in content of alkaliyzable N, readily available
P, readily available potassium, organic matter, microbial biomass C, microbial biomass N and microbial
biomass P. Treatment JF was the most obvious in such effect on content of alkalyzable nitrogen, or 13.85%
higher than CK; Treatment JG was the most on content of readily available phosphorus or 4.13% higher
than CK; Treatment JF was the most on content of readily available potassium or 8.97% higher than CK;
Treatment JG was the most on content of organic matter or 7.28% higher than CK. Treatment JZ, though
not so good as the other two, was still significantly higher than CK in nutrient content. Application of the
organic manures improved yield of soybean, and Treatment JF was the most remarkable in this effect. The
application also effectively raised the content of soil microbial biomass carbon in the soil and Treatment
JZ was the most in this effect. Treatment JF and JG did have some effect, too,, but not so significant. All
the three treatments increased significantly the content of nitrogen in the soil, and Treatment JF was more
obvious than Treatment JG and JZ in this effect, which indicates that organic manures can significantly
increase the content of soil microbial biomass nitrogen. Treatment JG was the most effective in improving
the content of soil microbial biomass phosphorus in the soil and Treatments JF and JZ were, too, though not
so significantly. Treatments JG and JZ significantly improved the metabolic entropy of soil microorganisms,
but Treatment JF was lower than CK in metabolic entropy. Mean weight diameter of the soil aggregate
in the three treatments increased, exhibiting an order of JF > JG > JZ. The three treatments increased the
fraction (> 1 mm) of soil aggregates more than the others In Treatment JF, JG and JZ the fraction (> 1mm)
of aggregates accounted for 29.52%, 38.97% and 29.07%, respectively, of the soil aggregate stability index,
and the fraction (> 0.25 mm) of aggregates was significantly higher than that in CK in stability index,
which suggests that the organic manures applied into the soil can effectively improve stability of the soil
aggregates, and the proportion of water-stable soil aggregates. It can be seen that application of the organic
manures is very effective in increasing mean weight diameter and water stability of the soil aggregates in
soybean fields. The three types of organic manure all can effectively improve soil aggregate stability, and
Treatment JG is the most effective, increasing by 89.79% or being 4.293 In terms of soil aggregate stability
index, the treatments exhibite an order of JG (4.293) > JZ (3.788) > JF (3.720) > CK (2.262). Application
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of the organic manures significantly improve soil aggregation, increasing the fraction (> 0.25 mm) of water
stable aggregates and its mean weight diameter, preservation probability and stability index. [ Conclusion ]
The organic manures can significantly improve soil fertility, and composition and water stability of the soil
aggregates in the soybean fields. This study is expected to be able to provide certain reference for improving
soil fertility and increasing soybean yield, which is of great significance to overcoming the obstacle of
mono-cropping of soybean.
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