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[14]
[15]
pH[16] [17]
[18]
[19]
1
pH 1.1
[20] (37°55'4"N 117°55'18"E)
[21] 1
F1 KIEHT 0~20 F1 20 ~40 cm L EERM S
Table 1 Basic soil characteristics in 0-20 cm and 20-40 cm depths
(cm) (g/kg) pH (dS/m) (g/kg) (g/kg) (mg/kg) (mg/kg)
0~20 1.50 7.54 4.6 14.64 1.31 12.17 533.45
20 ~ 40 1.00 7.84 2.5 11.00 0.80 2.58 407.72
1.2 5 ( 2) 40 m?
(4 m x 10 m) 300 kg/hm’ 28.5 cm
“ 2277 2014 3 (
10 20 2015 6 13 )=50 g/kg 2.7 glkg
2015 10 22 2016 6 17 ( + )
F2 WREEBNEEAE
Table 2 Application rates of chemical fertilizers and organic fertilizers in experiment
N (  +  (kg/hm?) P,0;s (kg/hm?)  K,0 (kg/hm?) (t/hm?)
CK( ) 0 0 0 0
CCF( ) 105+105 96 90 0
LOM( ) 105(10.13) +105 96 90 3.75
MOM( ) 105 (20.25) +105 96 90 7.50
HOM( ) 105 (40.5) +105 96 90 15.00
N
1.3
0~20 20~40cm 1.3.1
9 pH 501
0.05 mol/L NaHCO; -
Imm 0.25 mm 1 mol/L NH,Ac
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- CK CCF
[22] [23] 4 5 CCF>CK>
501 5 26
1 mol/L pH 7.0 CH;COONH, : =5:1 CK CCF
20.4% LOM MOM HOM 28.3%
[Na™] 21.2% 22.0% 20 ~ 40 cm
SAR = 2+ 241/2 (1
0.5[Ca>* +Mg?*] CK CCF LOM HOM MOM
Na™ CK CCF LOM
ESP=-—o @ MoM HOM3
1.3.2 1.0 m* CK 5 9 6 8
LOM MOM
30 HOM CK
12% 343% 36.7% 26.6% 0~20cm 20~40cm
( 88%)
14
Excel 2003 DPS 2.1.2 pH
7.05 (LSD) 2 pH
(P<0.05) 4 5 pH
0~20cm pH
2 CK pH
2.1 CK 33 5 26 6 8
CK CCF LOM
2.1.1 MOM HOM 6 8
1 4 5 LOM HOM MOM pH CCF
27.7% 33.8% 31.4% 20~40cm
0~20cm 20 ~40cm pH
0~20cm 0~20cm pH
20 ~40 cm 0~20cm 4 5 pH
——CK —&—I1OM —®—CCF —%— MOM —%— HOM
4.0 A) 3.5¢ ®)
35 3.0
% 3.0 % 2.5t
fﬁ 1.5 g 15
g 1.0 ﬁ 1.0r
0.5 0.5F
0 33 I 4-5 I 5-9 I 5-26 I 6-8 I 0 3-3 I 4-5 I 5-9 I 5-26 I 6-8
Bkt ] 1 -H) Bkt a] (1-H)
(A. 0~20 cm, B.20~40 cm)
1 AHEBEKRTEZMAEN TIRKEEES S SN
Fig. 1  Soil water-soluble salt contents under different organic fertilizers substituting for chemical fertilizers
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——CK —aA—LOM —@®— CCF —X— MOM ——— HOM

9.0
ol (A) 9.0 (B)
’ 8.8+
ser 861
8.4+
84+
82+
:Q sob T 82+
78t 8.0Ff
76k 7.8 F
74F 7.6
T2+ 741
7.0 | 1 1 L ] 72 1 L L 1 |
3-3 4-5 5-9 5-26 6-8 33 4-5 5-9 5-26 6-8
ICRER ] (A -H) U] (J1-H)

(A. 0~20 cm, B.20~40 cm)

2 ANREBERARREEWE L% pH AR

Fig. 2 Soil pH under different organic fertilizers substituting for chemical fertilizers

2.1.3 Na Na 20 ~40 cm 0~20cm
3 ESP >15 CK CCF 0~20cm
20 ~40 cm Na
CEC Na ESP
CCF Na CK
Na
Ca Mg
4 0~20cm 20 ~40 cm CK

*3 AHERERTES LR LR RENFHEFE B0

Table 3  Soil exchangeable Na and ESP under different organic fertilizers substituting for chemical fertilizers

3 3 6 8
(cm) CK CCF LOM MOM HOM CK CCF LOM MOM HOM
0~20 16.85 21.31 16.25 18.11 20.47 20.62 19.70 20.62 17.83 17.76
CEC (cmol/kg) 20 ~40 20.94 21.49 20.45 19.72 18.37 14.86 17.60 17.45 16.72 15.43
Na 0~20 3.50 3.32 2.41 3.16 2.28 3.41 3.35 2.44 2.20 2.58
(cmol/kg) 20 ~40 4.08 4.05 3.71 3.58 3.01 4.10 3.72 3.15 2.85 2.87
Na 0~20 20.78 15.58 14.86 17.44 11.13 16.55 17.01 11.84 12.36 14.53
ESP(%) 20 ~40 19.47 18.83 18.14 18.13 16.40 27.62 21.14 18.06 17.03 18.63

F4 AUERBRIESMAEI TIEAHEERN. §5. FEMMWRH LRI M

Table 4 Soil water-soluble Na, Ca, Mg and SAR under different organic fertilizers substituting for chemical fertilizers

303 6 8
(cm) CK CCF LOM MOM HOM CK CCF LOM MOM  HOM

Na (megq/L) 0~20 10.90  11.28 9.68 11.04 8.82 11.88  11.92 9.83 9.42 9.54
20 ~ 40 1255 12.83  10.94 11.20 1079 13.03  13.67  11.33 9.99 10.60

Ca (meg/L) 0~20 5.38 5.38 5.83 4.70 7.42 7.42 6.51 6.51 7.42 8.10
20 ~ 40 4.47 4.24 5.15 4.47 5.60 5.38 5.60 6.51 6.74 6.28

Mg (meq/L) 0~20 0.62 0.59 1.05 0.54 1.09 0.63 0.65 1.09 1.20 1.09
20 ~ 40 0.62 0.56 0.63 0.54 0.71 0.56 0.73 0.63 0.73 0.70

SAR 0~20 8.90 9.23 7.38 9.65 6.05 8.38 8.91 7.13 6.41 6.29

20 ~ 40 11.12  11.71 9.09 10.01 8.59 1070 10.87 8.48 7.31 8.02
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Fig. 3 Soil organic matter, total nitrogen, available P and K under different organic fertilizers substituting for chemical fertilizers
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Table 5 Yield and yield components of wheat under different treatments
2014—2015 2015—2016
(10*/m?) / (® (kg/hm’) (€3] (kg/hm’)

CK 472.5d 434 a 3520 37384d 404 a 3806d
CCF 502.5¢ 43.4a 32.6d 6701 c 36.5b 6015¢
LOM 603.0b 4190 34.0¢ 6786 ¢ 375D 6841 c
MOM 612.0a 42.0b 3570 7704 b 39.3 ab 7375b
HOM 610.5a 434 a 37.1a 8079a 40.1a 7951 a

P<0.05
[32]
N P K
« 3
K
Na
K
3.2 Na" Na
N P K K
33
[33]
[38]
[34]
[26]
N P K (39
[32]
[35-36] [37]
3 [40] 8 ( )
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Effects of Substitution of Partial Chemical Fertilizers with Organic
Fertilizers on Soil Improvement and Wheat Yield in Coastal Saline
and Alkaline Land

LI Yu', TIAN Xianyi', WANG Zhenlin®, DAI Xinglong”, DONG Yuanjie'", HE Mingrong®"
(1 College of Resources and Environment, Shandong Agricultural University & National Engineering Laboratory for

Efficient Utilization of Soil and Fertilizer, Taian, Shandong 271018, China; 2 College of Agronomy, Shandong
Agricultural University, Taian, Shandong 271018, China)

Abstract: Rational utilization of organic fertilizer resources and substitution of organic fertilizers for some chemical
fertilizers is one of the important ways to achieve the goal of reducing the application of chemical fertilizers. The substitution of
organic fertilizers for some chemical fertilizers can reduce the use of chemical fertilizers and improve soil physiochemical
properties and promote crop growth especially for saline soil. This paper took the coastal saline-alkaline land as the research
object, a two-year field experiment was conducted from 2014 to 2016 at the Bohai Experimental Base in Wudi County, Binzhou
to study the effects of five fertilization patterns: non-fertilizer (CK), common chemical fertilizer (CCF), and organic fertilizer
substituting low-level chemical fertilizer treatment (LOM), organic fertilizer substituting medium-level chemical fertilizer
treatment (MOM), and organic fertilizer substituting high-level chemical fertilizer treatment (HOM) on saline soil improvement
and wheat yield. The results showed that compared with CK, the effect of CCF treatment was not significant on soil salinity,
while the replacement of some chemical fertilizers with organic fertilizers significantly reduced the total amount of water-soluble
salts, and pH, especially in the flowering stage of wheat, soil salinization under MOM and HOM treatments were significantly
improved, the proportion of soil water-soluble Na and exchangeable Na were significantly reduced, and ESP and SAR values
were decreased. HOM treatment had the best improvement in salinity in coastal salt-alkali soil. Compared with CK, all
fertilization treatments improved soil nutrients. Compared with CCF treatment, organic fertilizer substitution treatments had no
significant effect on soil total nitrogen and available phosphorus contents. However, the content of available potassium in HOM
treatment was significantly higher than those in other treatments, and Na toxicity was inhibited to a certain extent. Organic
fertilizer replacement treatment also significantly increased the content of soil organic matter and improved the soil environment.
Compared with the CCF treatment, the organic fertilizer substitution treatments, LOM, MOM, and HOM increased wheat yield by
7.5%, 18.8% and 26.4%, respectively. In summary, organic fertilizers replacing part of chemical fertilizers can achieves the goal
of reducing the use of chemical fertilizers, has obvious improvement effect on coastal saline-alkaline soil, and can promote wheat
yield. In the three kinds of organic fertilizers treatments, HOM treatment has the best effect on the improvement of saline-alkali
soil and the highest yield of wheat.

Key words: Organic fertilizer substitute chemical fertilizer; Soil nutrient; Saline-alkali soil; Soil enzyme activity; Wheat

yield
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