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Effects of different fertilizer treatments on soil water, salt and
crop yield formation in saline soils
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Southern China of Ministry of Education, Hohai University, Nanjing 210098, China;

2. College of Water Conservancy and Hydropower Engineering , Hohai University , Nanjing 210098 , China)

Abstract ; To investigate the influence of bio-organic fertilizer on the water-salt dynamics and crop yield of different
saline soils (greenhouse secondary saline soil (NS) and coastal saline soil (S) ), the pot experiment was adopted
to study the effects of fertilization regimes on the soil moisture content, soil electric conductivity (EC) , soil salt
composition, crop yield and water use efficiency of irrigation. The following treatments were applied: controlling
without fertilization (CK) , chemical fertilizer (C) , bio-organic fertilizer (O) , bio-organic fertilizer combined with
chemical fertilizer (CO, bio-organic fertilizer: chemical fertilizer=1 : 1). The results showed that; (a) Compared
to C, O and CO can improve the soil water content inboth types of saline soils. (b) Soil salt, indicated by the soil
electric conductivity, was controlled well by O and CO treatment. (c)Compared with NS-C, the total amount of
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soil salt ions in NS-O and NS-CO decreased by 23.63% and 15.60% , respectively. (d) Compared with S-C, the
total amount of soil salt ions in S-O and S-CO decreased by 22.34% and 10.32% , respectively. (e) After the
tomato harvesting, the proportion of NO; and SO in the soil salinity decreased in NS, while the proportion of Na*,
K" and CI” decreased in S. (f) O was the most favorable for soil microbial growth, followed by CO. The yield of
tomato treated with CO in the secondary saline soil was the highest, and the yield increased by 165.5% compared
with O. (g) The application of bio-organic fertilizer could improve the crop yield and irrigation water use efficiency
of S, and the chemical fertilizer will result in the crop failure. (h) The application of chemical fertilizer can
improve the crop yield on saline soil, and irrigation water use efficiency of the bio-organic fertilizer treatment is

higher than other treatments.

Key words: bio-organic fertilizer; greenhouse secondary saline soil; coastal saline soil ; soil moisture content; soil

salinity ; water use efficiency of irrigation; crop yield; tomato
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Table 1 Main physicochemical properties of tested soils

PO LI HERKE/ % %E/(g-em™) pH  HWFRE/(dS - m™) BUHE/ (mg - kg™) BB/ (mg - kg™) HHHM/ (mg - kg™")

NS 23.48 1.38 4.98 0.45 152.15 291.50 270.91
S 30. 50 1.24 8. 44 0.52 41.02 70. 40 262. 08
1.2 WARE BT iE %2 AREMELLBGYELES
T AR R R A H T 600 HIZ/D 4R EEY) Table 2 Amounts of fertilization for
HEBR 0 ~ 10 em # - 4F, JBOA SR G0 01 92590 =, FHAE T 20 saline soil treatments o/kg
FE IR TR, 4b 3 R EPATHUE R A
T+ S RRAKE R T RS /N AR E Nsk 0 0 0
0 ~ 10 cm 1 A, EART G, R 15 2HEEWRE NS-C 0.33 0 0.39
SRR S0 WL LY EC 4 B B MW E Nosy o L -
EDTA % 085 86 KOG E BRI Al SR /R FI - F sk 0 0 0
T I itk TR AR ke TR AR 5 e TR AR 7 D S0 5 - ; EDTA S-C 0.33 0 0.39
N34 2T TR B AR 8 T (B I 3 A A0 BT) ) >0 0 % -

S-CO 0. 165 1.27 0.39
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Table 3 Dynamics of the soil electric conductivity and the soil salt of saline soil with fertilization treatments

b3 RS 4 w(Ca®)/  w(Mg*)/ w(K*)/ w(Na*)/ w(NO3)/  w(HCO3)/  w(Cl™)/ w(S037)/
(mS-em™) (g-kg') (g-kg') (g-ke') (g-ke') (g-kg')  (g-kg!)  (g-ke) (g-kg")
NS-CK 3.296+ 0.420+ 0.034+ 0.118«+ 0.058+ 0.410+ 0.0032+ 0.029+ 0.465+
) 0. 382 0.051 0. 008 0. 023 0.015 0.076 0. 0001 0. 009 0. 037
NS-C 3,191+ 0.380+ 0.024+ 0. 128+ 0.051+ 0.302+ 0.0091+ 0.018+ 0.415+
0.491 0. 033 0. 001 0.023 0.011 0.072 0. 0003 0. 004 0.092
NS-0 2.631+ 0.300+ 0.073+ 0.112+ 0.035+ 0.150+ 0.0131+ 0.024+ 0.258+
= 0. 305 0. 029 0. 001 0.010 0. 009 0.016 0.0010 0. 006 0. 056
NS-CO 2.914+ 0.360+ 0.098+ 0. 151+ 0.021+ 0.184+ 0. 0052+ 0.043+ 0.226+
0. 504 0.079 0.012 0. 026 0. 003 0.023 0. 0007 0. 009 0.034
S-CK 2.778+ 0.205+ 0. 186+ 0.157+ 0.426+ 0.013+ 0. 0263+ 0.270+ 0.255+
o 0.297 0. 056 0.013 0.030 0. 104 0. 004 0. 0054 0. 050 0.051
s 1.563+ 0. 140+ 0.137+ 0.012+ 0.289+ 0.020+ 0. 0384+ 0.205+ 0.180+
) 0. 325 0. 048 0. 022 0. 002 0. 058 0. 002 0. 0098 0. 047 0. 029
S0 1. 158+ 0. 120+ 0.134+ 0. 020+ 0.118+ 0.011+ 0. 0354+ 0.116+ 0.122+
o 0.221 0. 035 0. 023 0.003 0.012 0. 002 0. 0049 0. 035 0.011
S-CO 1.372+ 0.105+ 0.103+ 0.040+ 0.130+ 0.022+ 0.0270+ 0.125+ 0.309+
: 0.304 0.021 0.051 0. 009 0.015 0. 004 0. 0062 0.019 0. 035
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Table 4 Effect of different fertilizer treatments on the ion ratio of saline soil %

Qb w(Ca®*) w(Mg>) w(K*) w(Na*) w(NO3) w(HCO3 ) w(Cl™) w(S037)
NS-CK 27.34 2.23 7. 66 3.76 26. 69 0.20 1. 88 30. 25
NS-C 28.62 1.84 9. 64 3.84 22.78 0.67 1.34 31.27
NS-0 31.10 7.59 11.59 3.59 15.54 1.30 2.53 26.77
NS-CO 33.09 8.97 13. 86 1.94 16. 87 0.50 3.95 20. 81
S-CK 13.33 12. 09 10. 21 27. 68 0.85 1.71 17.55 16. 60
S-C 13.73 13.40 1.22 28.30 1.96 3.68 20. 10 17. 61
S-0 17.75 19.85 2.94 17.53 1.61 5.19 17.10 18.03
S-CO 12.20 11.92 4. 65 15.12 2.51 3.19 14.52 35.90
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