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Abstract .

Under the low soil fertility condition of the ancient bed of Yellow River in Jiangsu province, the effects of

partial substitution for chemical fertilizer on crop yield and soil nutrient in different rotation systems of wheat-maize and
wheat-rice were explored in order to clarify the replacement rules and potentials. Field experiment was arranged in October
2017, and six different treatments were set up, namely no fertilizer (CK) ; chemical fertilizer (F) ; an additional 40% or-
ganic fertilizer on the basis of chemical fertilizer( FM,, ) ; in the case of equal total nutrient of NPK, 20% (F,,M,,),

40% (F, 4 M,,) and 60% (F,,M,,) of chemical fertilizers were replaced by organic fertilizer respectively. The results

showed that the yield of wheat decreased significantly by
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using organic fertilizer as partial substitution for chemical

fertilizer in wheat-maize rotation system. When 60% of the
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chemical fertilizers were replaced by organic fertilizer,

yield of wheat decreased significantly, but there was no

on
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significant difference in maize yield. Under wheat-rice rotation system, the effect of substitution for chemical fertilizers by
different proportions of organic fertilizers on crop yield was not significant. Fertilization increased the content of soil organic
matter, the content of soil organic matter increased by 8. 07%—36. 61% in the wheat-maize rotation system, and the content
of soil organic matter increased by 7. 69%—40. 22% in the wheat-rice rotation system. With the increase of organic fertilizer
replacement ratio, the contents of total nitrogen and available potassium in soil were decreased, while the contents of soil
phosphorus and alkali nitrogen were gradually increased in wheat-maize rotation system. The contents of total phosphorus,
alkali nitrogen and available potassium in soil increased gradually, while the total nitrogen content decreased in wheat-rice
rotation system. The results of correlation analysis showed that there was significant or extremely significant positive correla-
tion between crop yield and soil total nitrogen, alkali nitrogen and available phosphorus. In summary, due to the low basic
soil fertility in the ancient bed of Yellow River, the replacement of chemical fertilizer by organic fertilizer did not show an
increase in crop yield, but the input of organic fertilizer effectively improved the nutrient status of the soil. Therefore, it is

necessary to maintain the amount of chemical fertilizer and increase the application of organic fertilizer to improve the quali-

ty of cultivated land in this area.
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Table 1 Basic properties of soil in two rotation systems of wheat-maize and wheat-rice

AR pH B (g/kg) 2R (g/kg) L (g/kg) A (mg/kg)  BUKEE(mg/keg)  BUKHT (mg/kg)
INEE B KRFEAE 8.41 3.72 0.23 0.50 26.43 3.47 81.51
IKAE/NF e 8.50 4.86 0.27 0.51 29.80 11.74 84.21
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Table 2 Test treatments and fertilizer rate

LIRS IR 60% ) (Fy M) o AbFE 4~6 235K
HHUEEA LIRS 5501 20% 40% F1 60% , BRAb 3
3 4h, HARG AR AL H Y NPK F%53 B AR

INAE FORFEAE /N IX RN 221,85 m? (15.3 mX
14.5 m) ,/NX A 0.5 m 56 09 3 B B, R i A
0.5 m%E W47, /NERA(N) B (P,05) #
(K,0) jifi FH & 43 % & 270 kg/hm’® 150 kg/hm’ 75
kg/hm? | FKZRE(N) B (P,0,) it 1 & 43 51 4 300
kg/hm® 90 kg/hm® [ AHEFPIE (K 2) . KFE/INE A
/NXTEIFK 443,70 m*(15.3 mx29. 0 m) , 7E/KAEZR
BRI, /NX 22 (8] 5 B I I FLA S R AL
ZE T B 1 KR AR A A i v PR A /K R B T i s
XZBIE K A8 e, /INE =R (N) (B (P,05) B
(K, 0) jifi FH & 4351 4 240 kg/hm* 150 kg/hm’® | 75
kg/hm® JKFEEA(N) B (P,05) B (K,0) Jiti i 53
A2k 225 kg/hm* 90 kg/hm* 90 kg/hm’,

/N FORFEAE IKFENEFAE

AR FRHE B (kg/hm?) A HLAE TRIEH & (kg/hm?) HHLAE

N P,0; K,0 (/hm?) N P,0, K,0 (v/hm?)
CK 0 0 0 0 0 0 0
F 270(300) 150(90) 75(0) 240(225) 150(90) 75(90) 0
FM,, 270(300) 150(90) 75(0) 3.89(3.07)  240(225) 150(90) 75(90) 3.66(3.19)
FosM, 216(240) 120(72) 60(0) 1.95(1.53) 192(180) 120(72) 60(72) 1.83(1.59)
FooMos 162(180) 90(54) 45(0) 3.89(3.07) 144(135) 90(54) 45(54) 3.66(3.19)
Fo4Mos 108(120) 60(36) 30(0) 5.84(4.60) 96(90) 60(36) 30(36) 5.49(4.78)
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Table 3 Crop yield and its components in wheat-maize rotation system under different organic fertilizer-inorganic fertilizer ratios

INGE EPN -

ISty — . - —— : - JRAE ik
(x10%) (g) (/hm?) (x10%) (g) (/hm?)

CK 262.7¢ 16b 37.6a 1.15¢ 3.8¢c 161b 29.8b 5.82¢ 0.97¢
F 660.7a 32a 38.8a 7.00a 5.6a 492a 37.1a 7.20b 14.20a
FM,, 559.3b 34a 39.4a 6.52a 5.3a 51la 35.8a 8.53a 15.05a
FosMg, 617.7ab 30a 40.1a 6.02ab 5.1a 514a 34.0ab 6.37b 12.39b
FoeMg4 590.0ab 29a 37.6a 5.94ab 4.5b 484a 33.0ab 6.68b 12.62b
FoaMge 530.7b 30a 39.9a 4.82h 5.1a 506a 35.2a 6.50b 11.32b

FALFRILR 2, [RIBIAS Al FRER R AL BRI 25 52 2. 25 (P<0.05) .
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AR WA MLIE A H T St £ I8 ] fif /N2
FOK A 6. 70%
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Table 4 Crop yield and its components in wheat-rice rotation system under different organic fertilizer-inorganic fertilizer ratios

NE

KA

e e : . —— : R

RS . TRORR R AMEE . TRER PR (vhe)

PSS TERLEL 5 P TR 5
(x10*/hm*) (g) (t/hm*) (x10*/hm*) (g) (t/hm*)

CK 455.7b 19b 47 4a 2.49¢ 427.0b 59¢ 28.5a 3.25¢ 5.74¢
F 631.7a 32a 38.0b 6.29ab 530.0a 111ab 28.7a 7.75a 14.04a
FM,, 644.0a 30a 40.3b 6.50a 538.0a 114a 28.9a 8.0la 14.51a
FosMg, 625.0a 34a 41.3b 5.52b 540.4a 99ab 27.5a 6.49b 12.01b
FoeMg 4 592.0a 29a 39.2b 6.19ab 438.6b 121a 27.4a 6.65b 12.84b
FoaMge 574.3a 35a 42.3ab 6.21ab 561.0a 89h 28.8a 6.77b 12.98b

FALPIFR 2, [FIFIAS R B FeR AL B E] 22 57 3 (P<0.05)
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Fig.1 Effects of different fertilization treatments on soil pH in two rotation systems
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Fig.2 Effects of different fertilization treatments on soil organic matter content in two rotation systems
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Fig.3 Effects of different fertilization treatments on soil total nitrogen content in two rotation systems

Toitdt /N EARFEARAR R (T 4a) ik KA/
FRAERR (18] 4b) AL BEXS 1 e & f 2
—E AR AR (EAR R AL B 22 S R B3
AT+ it AT HLAIE b P A 08 4 B 55 e AW oy TR
TtALAE AL 2], NPK 557 70 AR R, B A HLAE 2R A
LU A, - S A B 2 B s A 1

PIRHAEVEIR 2 b B G A ML RS L Bl 3
AP E YR ETHES X R A AL
YreiiZ | LA PR AR R X5 DIAERI T
FELEI A B, DO A LR AR

0.8
o 07
on
& 06
w05
1 04
g 03
& o2
=01

0

CK F FMOA FO,SMO,Z F0,6M0,4 FOAMO,()
AbFR

VEV SR I S + A DL Y R BORIR ™, BB
HUILBLA BRI I, PIAP AR R B 25 B
YA AR # T - S 4 B 5 b AT ke # Bl
HAPUERACH B 5, 1+ b B A B /R
AR, 1 i M B AR B R SRR I, X
B RS AR, A A W i ) E 2
W, VRPN E T R R AR, T EHAR R
WA IBPIHY = i R I A MR, &S
BB ARSERAE T REEML

08 g
g‘) 8;? ad aa ad a
% )
w05
1 041
ﬁé; 031
B 0.2r
H | .

0.1
CK F FM,, F M, F My, F M

phseil

O /Mg, m £K; Bk

FAEBLILAE 2, A Jg/NAE TOREEAE B RTINS At . AR FREFOR AR e A [RI AL PR A] 22 5% 2.2 (P<0.05) .
B4 AREERLGEMAHBIECERIESBSENZM

Fig.4 Effects of different fertilization treatments on soil total phosphorus content in two rotation systems



AR ARHL ) AR A HUIE ER A AL AL XV ™ ek L SR ) S 89

223 IEBME R RRAAESE TENE
TR R P (E Sa) , Bit/MNEBL Tk ZE,
55 it AL AR EL , 38 it A ALAE £ S0 i 1 & A
—SE N, (H AR B B E K, SAE BN
20% AU AL, - 3B ma A 2L & IS T SRt AL N AL 2 i
FHLABE 40% 60% FLREHT | S mul e 20 5 B B )

% 60r 4
Eﬁ 50

QO L
= 30

E o201
A\‘E{

B 10f
.H

0 CK F FMU4 Fo M FU.()MU.4 FU.4MU.()

0877702

osii}

THHEACHCAL B, KA/ N R AR 2 b (18] 5b) |
S ALHE + 1 Tt A HLAL L SR A AL B BE 02 1 - 98 el A
R AR, NPK G SR HH R AN R HLAE
FRAL BH R FE AL AT b BEAR T T - w2 5
HLHEE A HUILERAC LA 5 58, P92 S A Bl 2
HHEYE FTHER

B 60 g . .
j/E 40

T30

&

E 20

‘]%(

® 10

.H

F FM,, .M, F,M, F,M,

04 0877702 067704

s}

O /N2 m 1Kk mKAg
KACBEILEE 2, A Sh/INEE FORECAE ;B RKRE/NEZ S AR, SR 235 R M VR 7E R TR A 20 0] 22 57 1 35 (P<0.05)
B 5 FAREMEELENAMHEIESRETERBRSENTIN

Fig.5 Effects of different fertilization treatments on soil alkali-nitrogen content in two rotation systems
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Fig.6 Effects of different fertilization treatments on soil available phosphorus content in two rotation systems
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Fig.7 Effects of different fertilization treatments on soil available potassium content in two rotation systems
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