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Effects of plastic film-mulching and irrigation on the salt ion distribution
and biomass of maize in coastal saline-alkali soil
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Abstract: In this experiment, maize was used as test material, and drip irrigation under film was conducted in
Tianjin coastal saline-alkali soil in 2017-2018. The effects of mulching and irrigation on the distribution character-
istics of salt ion mass and the change of dry matter and yield in maize were analyzed. The results are as follows:
(1) Film mulching and irrigation had a significant effect on the change of ion quality in maize and significantly re-
duced the absorption quality of Na® in roots. FI20 was 56% smaller than LI10 in maturity, thus, reducing the dam-
age of salt to leaves. It significantly increased the accumulation mass of K in stems. FI20 was 24% higher than
LI10 did in maturity, and improved the salt tolerance of plants. It also significantly increased the mass of Ca™ in

leaves. FI20 was 96% higher than LI10 at the seedling stage, promoted the growth of young roots and the formation
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of root hairs, improved the ion balance in maize and reduced the salt stress. It significantly increased the mass of
Mg™ in leaves and FI20 was 136% higher than LI10 in the jointing stage. It increased strengthen photosynthesis of
leaves and enhanced salt tolerance of plants. (2) The dry matter weight of the aboveground and root increased with
the extension of the growth period. Mulching and irrigation changed the mass of salt ions in the plant, and had a
great influence on the accumulation of maize biomass. FI20 was 1% ~46% bigger than LI10 in maturity. There was
a significant influence on the ratio of root to crown ( R/S) of maize, and changed the proportion of biomass distri-
bution significantly. F120 was 48% ~52% smaller than LI10 in maturity. (3) The growth simulation equation of dry
matter in 2017 was established by using logistic curve, and the salt ion correction coefficient was introduced, the
fitting equation was significant. The salt ion model of maize was verified using the data of maize experiment in 2018.
The fitting curves of each treatment were close to the measured values, which were in line with the change rule of
logistic curve. The dry matter growth model can better simulate the accumulation process of dry matter of maize in
saline-alkali land. To sum up, the treatment of film mulching and irrigation of FI20 had the most significant effect
on the salt ion regulation of the plant, improved the salt tolerance of maize, changed the allocation of biomass, ob-
tained the appropriate dry matter accumulation, with the better yield.

Keywords: coastal saline-alkali soil; salt ion distribution of maize; dry matter accumulation; film-mulching;
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Fig.3 Distribution of Na* content in leaves, stems, and roots of maize under different treatments
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Fig.4 Distribution of K™ content in leaves, stems, and roots of maize under different treatments
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Fig.5 Distribution of Ca” content in leaves, stems, and roots of maize under different treatments
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Fig.9 Simulation results of maize dry matter model (2018)
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Table 3  Modified parameters of maize dry matter model in 2017

A3 Treatment A B C R?
LI20 0.054 -0.674 2.471 0.615
LI10 0.004 -0.072 0.920 0.914
FI10 0.035 -0.630 3.439 0.857
FI20 0.031 -0.487 2.474 0.938

F4 2018 FEXRTYRERBEETNRESITE
Table 4 Prediction error statistics of modified maize

dry matter model in 2018

AbFE Treatment RMSE MAE R? E
LI20 28.522 19.941 0.888 0.954
LI10 22.500 18.289 0.923 0.982
FI10 25.091 22.924 0.899 0.971
F120 25.809 21.455 0.927 0.966
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Table 5 Maize yield and yield index of different treatments
.y Y -2
HEp e FRABY (A - b HkA R e
Year Treatment Eiffective ear number Grain number 100-seed weight/g Yield/ (kg + hm™?)
per hectare
LI20 66700 459.00+£54.037a 26.25+1.198b 8036.5+448.68a
2017 LI10 66700 281.0+100.694h 19.66+0.127¢ 3684.8+367.14b
FI10 66700 481.00+80.595a 27.63+£0.384a 8864.+1432.29a
FI120 66700 471.00+43.156a 27.2+0.512ab 8573.3+465.36a
LI20 55583 372.5+85.98b 25.98+0.98a 5379.6+1306.4b
2018 LI10 55583 403.25+7.56b 24.44+0.85a 5478.5+244.2b
FI10 55583 409.75+55.24b 24.75+1.60a 5636.9+834.5b
FI120 55583 525+57.88a 26.08+0.75a 7609.7+827.9a

0 A FEAE /NG RS P<0.05 KT EAZES,

Note: Lowercase letters of different treatments indicate significant differences at the level of P<0.05.
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