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Effect of long-term located organic-inorganic fertilizer application on
fluvo-aquic soil fertility and crop yield
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(Key Field Scientific Observation Station of Hengshui Fluvo-aquic Soil Ecoogy Environment, MOA; Dryland Farming Institute of
Hebei Agricultural and Forestry Sciences, Hengshui, Hebei 053000, China)

Abstract: By a 24—year (1981-2004) long-term located fertilizer experiment, the effect of long-term combined applica-
tion of organic and chemical fertilizers on fluvo-aquic soil fertility and crop yield was investigated in Hengshui, Hebei
Province. The results showed that, both chemical and organic fertilization could significantly increase crop yield, but
chemical fertilizer application was more effective. Combined application of organic straw and chemical fertilizer had a
more pronounced yield response than single application of either. Applying chemical fertilizer also increased the soil or-
ganic matter content, but applying chemical fertilizer together with organic straw tended to accumulate more soil organic
matter than single application of either. As to the compound quantity of soil organic matter, the chemical fertilizer proved
to be better than that of straw, and combined application of both straw and chemical fertilizer was the best. The com-
pound degree of soil organic matter decreased with the increasing single application rate of either straw or chemical fertil-
izer, but combined application of them could increase the compound degree of soil organic matter. The combining appli-
cation of organic straw and chemical fertilizer could also improve soil physical properties: soil bulk density was lightened,
field water holding capacity and soil saturated water content were increased, total soil porosity and soil capillary porosity
were enhanced. Thus it was concluded that combining application of organic straw and chemical fertilizer could improve
the fluvo-aquic soil fertility and increase crop yield.
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1.1 K®igit

REE B 1981 EFERIFH, MK L H N RE
FIRKEE L, $EEVERN 11.5 g/kg, AR 51
mg/kg, B 3B 12 mg/kg, MHERENLNE—RE
K—EWE, BEBREM.

REFRARXEIW, ELHEAILCEME
(kg/hm?) , %> 4 ©~7KF: 1)N 0.P,05 0(NOPO) .2)N
90.P,05s 60 (N1P1).3) N 180, P,05 120(N2P2).4) N
360.P,05 240 (N3P3); B 4b 3 4 75 1 HE FH & (kg/
hm?) 43514 . 0(S0).2250(S1) .4500(S2).9000(S3)4
k¥, 3RER,FEVLHEF, DX ERE 67 m’,

RIEHERALNE EEREE,/PERLURE
¥ HERAEHE 2T AEEREEH—Km
H3#) ; FEFFEMBIEE L /DERAT — KB . 6 4F
S —HEAER BT 3 SFH T RIAE S5 3 A AL W
G, HIEE Y BT
1.2 Sk AE

THENEV-TIE AR (EER 68 K
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MAEAHENEABESWRZERE ., HEKIHKR
FILBARLBMHERERAN ST AT BMEE SN
00y e ML % R AL LA AT IR I R
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2.1 WEEENRBENE
2.1.1 BERTRLEANENEZL B 1ai
1981 2002 B EA VBN L EEIEHE R

#, M 1981 ~1985 FAE N ERAPFITLUEY,
TEEVEA R B FRERMEF A& mm T
MERy s LB R ai i R AR R L A PR
IR, 1986 FELUE it FH i A FF 4 1 38 AL 3K B
THREE, AR RETRE, BFEHEAEN
0.2250.4500.9000 kg/hm*, J XF i #9 + 5 A& HL R F
WERSHH 10.8 g/kg 11.1 g/kg 11.2 g/kg 11.3
g/kg , W6 JIE 43 A B A HE RS FF I X BRER 5 2.8% .3.7%
Ma.6%. FESWRY, EABFEREEY L
BENRSE BAAFABHFARMRAINEEER
K¥E,

2.1.2 BB+ EAVRNEHL AR L
HLZER A B L A VUE S, R B B
T A 1 A6 B B4 78 BB 5 B B B I 47 1) B S T W
Feff, Bl 10 g/kg EEBTRE. ARALIEERE
NOPO.N1P1.N2P2 . N3P3 EHX R BV F & &
4385 10.8 g/kg 11.6 g/kg 11.7 g/kg 11.9 g/kg,
FERE HE AR FERE X B 4r B R m B HLIR 7.4% .8.3% -
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12.0 g/kg, it JIE 88 K jti JE %t B4R B A ML R &0 Bl
7.4%.10.2%11.1% ., HHAHEN-THLEEER A
FHRE BBV, e

2.2 MWEIBEEHN-ENESENZN

ARERELHEY - EAENREE S REILE 1,
M1 ATFEH, i IE F1E HLAE S i 1 383 05 B 4
MT+BEEANBENER,EABHAEINCRES
0.05~0.1 MAEZA; LEFEV C SEREAENE
FA B s, A AL -THE G E A S BRI
MM, EMRR T RERFT AL,

MR MRS EARSERS, (B
MER K TR MAEN-TIESHRREXKTF
m@me HEHCHEETRSH 0.61%~0.66%-

AR EEABRI G AL R, B IR R xT R



238

Y E RSk E R

16.0

—o— SO
—s— S
—— S2
140 | —e— 3
120 }
100 }
8.0 1 L 1 1 L [} 1 J
160
<
W o140 |
Q1
=
T 120 |
5 100 L
5
b
E 8.0 1 1 1 1 1 1 1 1 1 1 i
g
& 160  —o— NOP0SO c
—s— NIPISI
—a— N2P2S2
14.0 —e— N3P3S3
12.0
100 |
8.0 1 1 L 1 1 1 L 1 L J

1980 1982 1984 1986 1988

1990

1992 1996 1998 2000 2002

FE4y Years

1994

B1 BiEHEF(a) LB (b) FOEH-THLE K (c) 3¢ £ 55 HUR B %0 (1981 —2002 4F)
Fig.1 Effect of stalks(a), chemical fertilizer(b) and organic-inorganic combined(c) application

on soil organic matter content from 1981 to 2002
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Table 1 The soil organic matter compound with different fertilizer treatments
s R BA DL B4 Cii;ﬁ;d C%nijfld Enfrﬁg ﬁﬁp%md
Treatments Code Total C Rebuild C quantity degree quantity
R SO 0.73 0.56 0.54 73.97 —
Stalks S1 0.81 0.61 0.60 73.46 0.06
S2 0.78 0.58 0.57 72.44 0.03
S3 0.83 0.60 0.58 69.38 0.04
(aa NOPO 0.73 0.56 0.54 73.97 -
Chemical N1P1 0.78 0.60 0.59 75.00 0.05
fertilizer N2P2 0.84 0.63 0.62 73.21 0.08
N3P3 0.85 0.64 0.62 72.94 0.08
A H-THLE G NOPOSO 0.73 0.56 0.54 73.97 -
Organic-inorganic N1P1S1 0.78 0.61 0.60 76.92 0.06
combined N2P2S2 0.85 0.66 0.64 75.29 0.10
N3P3S3 0.82 0.65 0.64 77.44 0.10
F2 BHH-THLE G LA SRR E R (1994)
Table 2 Effect of organic and inorganic combined on the soil water and porosity
N s s
pmFE 0 mmmkm o JRERL RO R e el
Treatment Bulk der;slty Field capacity content porosity porosity porosity
(g/cm®) (%) (%) (%) (%) (%)
NOPOSO (CK) 1.57 23.3 25.6 40.2 36.6 3.6
S3 1.49 24.9 27.3 40.7 37.1 3.6
N1P1 1.41 26.1 31.0 4.9 36.1 6.8
N1P1S1 1.41 25.9 28.9 4.2 37.8 4.4
N2P2S2 1.47 24.1 26.8 40.4 36.4 4.4
N3P383 1.42 26.0 29.7 4.3 37.1 5.2

W6 0 E PR B K, /R R 1 7 IR W A
K ,NIP1 Ab 3P ¥ 457 B 4791.9 kg/hn®, Ho X B]
(NOPO) 3 7 2020.5 kg/hm?, 3 =& 72.9% , N2P2
AbTE 4R FE R 5974.9 kg/hm?, BE X BB 7 3203.5
kg/hm?, 3 7= 3 115.6% ., N3P3 &b ¥ E= &
7328.5 kg/hm?, bt Xf BB 3 4557.4 kg/hm?, 3 ;= 2R
164.4% (B 2b), Zit X, ARMKLEZER B F
(LSD = 863.9) . Jiti FiI 4k B B 3¢ F= g BEZE 72.9% ~
164.4% 2 18, HE & FTHBRETF(E=BE 7.9%
~ 22%), REEHPETHEE T HHY TR
B L IE R E X B EREM

20 FEAV-ENBEE= B F (B 2)F H,
AR BAES -ERABHEEEALAE TR

FE 5 B AT AL HE P B A AR B S T . 21 4R
SEH 43 B e X BE 3 R 79.0% . 123.2% . 187.0% , 3
FENEBEAE 79% ~ 187 % , 2 7 ik 1% 8.3 /K F (LSD =
1214.5) BEV-LNM R B ERXEAER, H=ER
T HRE:

Y =753.04 + 16.8996X, + 0.04411X, —
0.01426X,% + 1.791E - 06X,? + 1.765E - 05X;X,

R?=0.9954" "

He x, RFAARE, X, REFF,

G R REN, BERTFHNS=RRRIEE,
LB E PR = ER MA Y-S S RER
MU ARSI B, R PR ™ AR R 7 R AR
Bl
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Fig.2 Effect of stalks (a),chemical fertilizer(b) and organic-inorganic combined(c) application
on crop yield from 1981 to 2002
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