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Effects of different organic fertilizers on content and
characteristics of black soil aggregates

SONG Jin-hong, WU Jing-gui

(College of Resoureces and Environment , Jilin Agricultural University ,Changchun, Jilin 130118, China)

Abstract; [Objective] The influence of different organic fertilizers on the formation and stability of soil
aggregates was studied. [Method) The black soil in Central Jilin was tested through 3 years’ fertilization
experiment. Comparing with no fertilizer (CK) and chemical fertilizers, the influence of different organic
fertilizers (cattle manure, chicken manure, leaves, pig manure, mushroom residue, straw, rice chaff, and
peat) on stability of soil aggregates, parameters (MWD and GMD) and fractal dimension was analyzed.
[Result] The contents of mechanical stable aggregates with diameter of =>0. 25 mm were 77. 82% —
89.18% with the decreasing order ofpeat™ cow dung > chicken manure>>leaves > fertilizers >>mushroom
residue>straw_>rice straw_>CK>>pig manure. The contents of water stable aggregates with diameter of

=0.25 mm were 47.04% —62. 18% ,and the decreasing order was straw >>rice straw>>leaves>cow dung>
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mushroom residue™>pig manure>>peat>{fertilizers>CK>>chicken manure. The order of MWD and GMD of
mechanical stable aggregates was peat™>pig manure>>fertilizers>>straw >cow dung>mushroom residue™>
leaves>>rice straw>chicken manure>CK. The order of MWD of water stable aggregates was cow dung >
mushroom residue™>chicken manure > straw >>rice straw > peat > pig manure > leaves > fertilizers > CK,
while that of MWD of water stable aggregates was straw_>cow dung >mushroom residue>>rice straw >
chicken manure>>peat > pig manure>leaves >fertilizers>>CK. Fractal dimension of mechanical stable ag-
gregates was 2.441—2. 626 with a decreasing order of CK>rice straw>pig manure_>mushroom residue™>
straw >chicken manure>>leaves>>fertilizers™cow dung>>peat, while the order of fractal dimension of water
stable aggregates was CK > fertilizers > peat >> chicken manure > pig manure > mushroom residue > cow
dung>>leaves >rice straw >straw. [Conclusion] Fertilization treatments improved stability of mechanical

stable aggregates and contents of water stable aggregates,increased soil stability,and enhanced soil struc-

ture.

Key words: soil aggregate;organic fertilizers;fractal dimension;aggregate structure
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Table 1 Effects of different organic fertilizers on content of mechanical stable aggregates %
#2% Diameter
()rgﬁf}z’:irial >10 mm =7 mm~ =5 mm~ =3 mm~ >=2mm~ =1 mm~ fii iom?f o
<10 mm <7 mm <5 mm <3 mm <2 mm <1 mm —0.5 mm -
4% Cow dung 8. 50 5.90 8. 88 11.52 5. 28 19. 32 20,78 8. 60 88.78
72 Chicken manure 4.50 5. 30 6. 84 12. 36 5.38 21.78 23.78 6. 26 86. 20
- Leaf 5.36 6.50 7.26 12. 66 5.00 19. 98 22.46 6.52 85. 74
¥ 2% Pig manure 14. 28 9. 36 7.58 11. 06 3.82 16.02 10. 10 5. 60 77.82
# 7 Mushroom residue 7.34 5.98 7.10 11.72 4.24 19. 28 22,24 6.56 84. 46
T #f Straw 9.78 6. 64 6. 60 11.52 5.10 19.32 19. 46 5.10 83.52
FEAE Rice chaff 4. 84 5. 44 6.96 11. 84 5.04 20. 22 21. 86 6.74 82.94
HR Peat 20. 84 12.04 9.74 10. 48 4.18 14.08 13. 40 4.42 89. 18
AENE Fertilizer 10. 98 11. 82 8. 20 10.92 4.16 15.76 17. 56 5. 68 85.08
CK 2. 80 6.12 8. 34 11.22 5.38 21.52 17. 30 9.78 82. 46

2.2 BANEEMELARKREES BN
i 3 AT, 4% b BRALAR R a2 1 A 3R 1A ST 1
i H AR (MWD) I35 L 542 (GMD) Y31 B &

K R A B AR, T 45 B T Ak B - HE A 3R A oK
e P SRR BT o LA 85/ o 4% Ak B - S MLBRORR: 7 1
AR MWD I GMD {H /NI 349 5 « B 0% = H%
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FE>ANE = F5 AT = 4 26 = 11 i = A4 I = R b > X9
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Table 2 Effects of different organic fertilizers on content of water stable aggregates %
=
ﬁﬂ[‘%ﬂr : =2 mm~ =1 I:::mﬂb:Dlamae;loevglmmN =0. 25 mm~ _
Organic materia] =5 mm /<5 mm /<2 mm /<.l mm /<.O. 5 mm =0. 25 mm
4% Cow dung 4.98 5.46 7.90 21.22 15. 64 55. 20
2% Chicken manure 2. 36 4. 36 5.18 24.16 10. 98 47. 04
- Leaf 1. 14 5. 86 6. 24 27. 64 14.62 55.50
¥ %% Pig manure 1.70 4. 90 5.82 24. 46 14.50 51.38
B 7 Mushroom residue 2.42 5.68 6. 20 25.46 12. 00 51.76
F5#f Straw 1. 66 6.90 12.38 32.54 8.70 62.18
FEiBE Rice chaff 2.02 6.90 8.58 29.04 14. 10 60. 64
A Peat 0. 94 4.94 4.74 26.42 11.22 48. 26
fLIE Fertilizer 0. 46 3.70 3.76 24.62 16. 36 48.90
CK 3.98 4.82 3.90 21.06 13.42 47.18

H1 2 3 ib AT, 2% 8 10 b B 4 K B M T SR A
MWD {i# CK #5547 — & B B 4 i, Horp A4 Je 4k 2
R 1 AR KL 3K 76 6700, Ak 0 Ak BB R R O
NALH 167005 MWD i KB/ T - 4 3>
TR I > X8 2> R AT > R bR = B ok > 26 > Rk >4k
HE=>CK. 4% 55 AL Ak 21 4 3 oK 53 7 T R R GMD fH
JRE CK BT 2 i . G op A AT A 2 o KL R

AT. 73 % ACNE AL BRIE R e/ Ry 9. 09 % s GMD K
SN < 8 FF = 4 26 > 1R 1 > R B > g 2 >
R > RG> R > AR > CK., 20 #7145 4k B+ e
JKFa e B AR MWD F1 GMD {8 7] 1, % T 46 A8 4k
5 CK b 25 5O 3 4k, AR db B3 55 CK &

o

ELEioY =1

3 AEANEENETHARGFEHNREEZR MWD OMEYLAER(GMD) K&
Table 3 Effects of different organic fertilizer on MWD and GMD mm
) MU RS s P P 3R A K Rk A 3R A
A *}L%ﬂ' ) Mechanical stable aggregates Water stable aggregates
Organic material - ~
MWD GMD MWD GMD
#42% Cow dung 2.862 6 b 1.566 9 b 1.055 4 a 0.640 5 a
8% Chicken manure 2.323 7 ¢ 1.318 8 d 0.8616 a 0.586 0 bc
W Leaf 2.5218b 1.409 9 ¢ 0.740 8 ¢ 0.546 4 ¢
¥ 2% Pig manure 3.977 8 a 2.257 2 a 0.777 4 ¢ 0.547 6 ¢
B 78 Mushroom residue 2.6805b 1.447 4 b 0.877 5 a 0.600 0 a
T #F Straw 3.0224b 1.648 2 b 0.850 5 ab 0.645 8 a
I8 Rice chaff 2.406 9 ¢ 1.350 4 d 0.8339b 0.593 8 b
% Peat 4.520 1 a 2.626 1 a 0.780 7 b 0.560 1 b
fLIE Fertilizer 3.5331a 1.9386 b 0.610 2 d 0.475 8 cd
CK 2.299 4 ¢ 1.31054d 0.604 3 d 0.439 1d

T« [ 50O JE n AN /NG B R OR 22 57 B 3% (P<<0..05), TR,

Note; Different small letters indicate significant difference (P<Z0.05). The same below.

.3 ANEIEAER R FRKAR S YN H
YR I R B9 5 W
P B AR B 2540 B IR R 20 TR 4 SR T R AR S

SR A O R AR 4 fros, NE 4 LA
L CK AL RS 2 M 1A SR A 1Y 43 JF 2 Bl KL
2. 626, 5 1 A A BILAWRS S P AT SR AR 1Y) 43 4k B i
INGH 2,441, Hi Ay 8 AN AR R M IR HE RN 2. 540~
2. 618,70 e B0k KB /NS 9 ¥ . CK > 5
B = H 28 > T > B AF > X8 28 > Rk > 4R R > 4

FESER, MR E A BN b B - 5P e M
PSR AR 1 53 B A B T CKL BR A 25 R Bk b 38 5
CK 25 A8 &5, AR A5 B 28+ CK,

T4 R 25 A B KRR A B AR W 43 8 4 2
15 B BT g - CK=> A0 = B e = R 2 = Jg 26 >
BRI 75 > 4 2 > B > R R > RS R B T AR A FE
CK 2545 &5, AR A5 B 28T CK,

P SR 4% 114 235 g 1 O 3 02 i ke - 48 P SR AR 25 F A
FE VE T8 B o 25 R IR 8 80N A 3R L R AR R e
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Table 4 Fractal dimension (D) and structural damage rate of black soil aggregates with different organic fertilizers

BB AR s P P 5 1 IR R T 3R A
Mechanical stable aggregates Water stable aggregates
" » Tk & 5T \, e A
Bl STT R 14 55 8 5 Y s ARBER I
AR SHIB AR B 4 3 RO A A HI K R R Structure
Organic material (D) . . _— (D) . . -
Correlation coefficient Correlation coefficient damage rate
Fractal Fractal
. . of aggregatse and . . of aggregatse and
dimension ; . dimension ; .

fractal dimension fractal dimension
4 2% Cow dung 2.540 be 0.966 2.801 ¢ 0.943 36.05
W% Chicken manure 2.575 b 0.943 2.834 b 0.903 45. 44
Bt Leaf 2.571b 0.912 2.799 ¢ 0. 891 35.29
¥ & Pig manure 2.612 ab 0.924 2.819 b 0. 899 33.96
B 78 Mushroom residue 2.589 b 0.943 2.809 bc 0.908 38.72
i Ff Straw 2.579 b 0.906 2.736 ¢ 0. 896 25.58
FEiBE Rice chaff 2.618 a 0.913 2.760 ¢ 0.904 26.92
B Peat 2.441 ¢ 0. 956 2.848 b 0.911 45.29
AL AE Fertilizer 2.543 be 0.899 2.850 ab 0. 865 42,52
CK 2.626 a 0.942 2.863 a 0.921 48.98

s W B FLRB A% S WK ] 15 I8 2% 1 T AT SR AR A8 fE . A
> i)

VAR 235 ) 2 - S AE T B0 1y o R i 52 e o -
Fe g IR AT 2SS A il A G e DT AR
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PP B MACIR B 2 2 30 T CKL 3R D B AT Ak 2
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T AEWIAR 28 K L SRR W 0 ) RE T 5 AT B T
PR TE R A S R B, 0 A BLIE B
AR TR BB RS a0 505 L B,
T HEHUARAR E VR AT R AR & BT R AL
Jo 5 3G 5 8 46 Wy Y A i B AR iR
Sk L 3 AFRNE A - O AR R AR Y 5 i
HAEE 2] T 5.

Nemati %1 4 L - 29 57 5 B A% 0] /F S i e
b A A G AT RRAE B R bR SRS AR B g R
WY i A LA A B ) 21398 5 3t AT 3R 0 g o i AR
PR T o0k B AW T 45 ROk B 4 AR
MWD {E A GMD fH SR 7] PLB e 45 55 12 Ak BT
) £ 531 VAT SR AR 49 3 A1 R AIE 25 35 I8 b BE MWD
5 GMD fg# T CK.

I3 AERAE g O L RSSO0 A ) — A 2R 45 4R
R S N R e QD L i G
2N AR Z BT R I HR AR A B S P
AR TR A OAS A RE A5 i 3% PR 3R AR 114 3 AR L T

WFFE A SRR W L 25 G HE A5 1F T - K AR SR AR A
PR A 2 1 A1 5 1A 1 23 01 4 3/ T CKL X T g
S N it A ILDRE AT A HE I S 18 1 e v Y
A HUTT S B T A R A R LA
M DA SR AR S 3 i P B

4OH e

1) 4% 35 A0 4k 31 1) + SEHLARAS E M A R AR 5 2 K
Z T CK, Hov 55 b 310 £ 58 ML AR AR o M 1A 3R
. KT 89. 18005 438 X828 LB A4 it
B IR 2 7F 84. 46 % ~88. 78 %, J§ 2% A5 FF . R b
AR, 7. 82% ~83.52% ., BRAGIEHN, H A
AR IE AL B KRR A RIS R T
CK, i DAFS AT b 3 i 5 1K 62. 18 %0 s R B i
A28 EE AR 2, 08 51. 3890 ~60. 6450,
B ACNEAR FRFLAG, Ry 47. 046 ~48. 26 % .

2) & F5E AL 3 A S LRSS 1k A1 R AR MWD il
GMD % CK ¥4 A [A] 72 B 19 46 1wy » b 72 b 3t
MWD .GMD #4155 K, 5 CK 4 B4 T 96.52%
197, 63% ;M4 2 4 FE MWD, GMD 4 IF &% /N, 8%
CK A E T 0.87 %M 0. 76 %, 4 150 &b B - 15
KFE B AR MWD F1 GMD % CK 4 7 7] 2 i
Y

3) 4 15 E A 3 A S MLAWCRR: 52 Y 141 SR A4 RN K A
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