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Effects of microalgal fertilizer on physical and chemical properties of

saline soils and maize yield in Tumochuan Plain
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Abstract: [ Objective] The effects of three types of microalgal fertilizers and their varying application rates on
soil salinity, physiological indicators, and maize yield were explored, in order to provide a new scientific
basis for the enhancement of saline soil. [ Methods] A field experiment was conducted using saline alkali

collected from the Tumochuan Plain. Three kinds of microalgal fertilizer (designated as W,, W;, and W;)
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were formulated for the experiment. Each microalgal fertilizer was established with three levels of application
(15, 30, and 45 L/hm?, designated as N;, N,, and N;, respectively), a control without fertilizer, resulting
in a total of 10 treatments. [ Results | O Regarding the physical and chemical parameters of soil, the
application of microalgal fertilizer considerably decreased soil bulk density by 4.11% to 12.34% compared to
the control treatment. Soil porosity increased from 10.82% to 38.31%. The soil pH value and salt
concentration fell by 1.82%—9.9% and 17.12%—47.66% . respectively. @ As for maize growth, compared
with the control treatment, the plant height, stem diameter, and leaf area index of maize subjected to the
microalgal fertilizer treatment increased from 1.12% to 18.47%, 1.15% to 29.02%, and 22.5% to 74.14%,
respectively. The 100-grain weight and yield improved by 16.02%—48.31% and 15.73%—41.31%.,
respectively. Maize yield had a significantly negative correlation with soil bulk density and pH value while
demonstrating a significantly positive correlation with the leaf area index. [ Conclusion] The effect of the W,
microalgal fertilizer applied at a rate of 30 L./hm® (W, N, treatment) on improving saline soil and increasing

maize yield was better; it should therefore be given priority when selecting microalgae to improve saline soil

in the Tumochuan Plain.

Keywords: microalgal fertilizer; saline soil improvement; maize; Tumochuan Plain
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Fig.1 Effects of different treatments on soil bulk density
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Fig.2 Effects of different treatments on soil porosity
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Fig.3 Effects of different treatments on soil pH value
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Fig.4 Effects of different treatments on soil salinity

2.3 ARAEXMEXREREZERAERH M0
PR R AR K — A B A F AR AR BB A AL

b Sz R AR ROIR B o AN [ i AE A BE R 3O Hk g A Ak
W 5, 5 CK AbBEAH L, it F v e AE AT ) T 4k i 1Y



5% 2

2 RO 25 < PR RS X e RN D 3 B S % K™ ek ) 2 TR 17

WK, 3 PR IS R OK bR o 3 K A B 1.87 %,
14.00%,9.49% . Jifi AE 2 52w 7 i . AR [E i T 5
TR AR (W Z 4T I 25 it S 5 ) 8 6 oK bk 5 222
TR W, N, AbFEH CK 1K 3.38% .48 CK # Lt
ZRIFARNEE . W, 50T, Bl % it N0 i 1S £ oK bk
i T, WL N, A3 CK B 18.47 % (p <<
0.05), W, Z&MF T, T Kbk = B it A 2t 3% Jin 2 30y 5
FEAG)R B TH i . W Ny Ab B A8 CK 3 /i 13.67%
(p<<0.05),

250 0 meRBAE [ Jck PN [N, EE N
ab 2 b
200F 4 4 4 4 ¢ < [ LR
salz s 7 sl
g 150+
i
#€ 100
50
0
W, W, W,
T HE i 2

Es5s FAELEXEXRKSHZM

Fig.5 Effects of different treatments on maize plant height
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Fig.6 Effects of different treatments on maize stem thickness
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Fig.7 Effects of different treatments on leaf area index of maize
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Table 3 Maize yield and its components under different treatments
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Table 4 Correlation analysis of maize yield and growth with physico-chemical properties of soil 0—20 cm
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Table 5 Correlation analysis of maize yield and growth with physico-chemical properties of soil 20—40 cm
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Table 6 Comprehensive evaluation results of different treatments with membership function method
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