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Abstract

Object: Aiming at the problem of low water and nitrogen use efficiency and insufficient yield of maize
caused by insufficient soil fertility and excessive irrigation, this thesis carried out a two-year field
experiment to explore the effect of synergistic regulation of humic acid application amount and irrigation
quota on the growth, yield and water and nitrogen use efficiency of maize under mulched drip irrigation,
and to explore the best irrigation scheme. It provides a scientific, reasonable and reliable irrigation
technical basis for the synergistic regulation of water and fertilizer of maize under mulched drip irrigation.
Methods: In this thesis, corn under mulched drip irrigation in southern Xinjiang is taken as the research
object. The experimental design is a completely random combination of two factors, humic acid application
amount and irrigation quota, for field plot experiment research. Four humic acid application rates were
set:0 kg-hm (T0), 15 kg-hm™ (T1), 30 kg-hm? (T2), 45 kg-hm™ (T3) and three irrigation quotas :6600
m*-hm? (W1), 7200 m*-hm? (W2), 7800 m*-hm (W3). A total of 12 treatments were set up, 3 replicates,
and TOW3 was set as the control group.

Results: (1) Soil moisture content showed an increasing trend with the increase of soil depth. Combined
with the two-year data, it can be seen that when the amount of humic acid applied is constant, with the
increase of irrigation quota, the average soil moisture content increases continuously, and the soil moisture
content of W2 and W3 levels are greater than that of W1, increased by 2.73 %, 6.48 % ; when the irrigation
quota was constant, the soil moisture content increased first and then decreased with the increase of humic
acid application. The soil moisture content of 0 ~ 40 cm at T2 level was 6.08 % ~ 10.76 % higher than that
at TO level. The appropriate amount of humic acid will reduce the water consumption of corn, and the water
consumption of corn is positively correlated with the irrigation quota.

(2) Increasing irrigation quota will reduce soil nitrate nitrogen concentration. Under different
treatments, the accumulation of nitrate nitrogen in 0 ~ 60 cm maize soil increased first and then decreased
with the increase of soil depth. Combined with the average results of two years, when the amount of humic
acid was fixed, the average soil nitrate nitrogen accumulation in 0 ~ 60 cm decreased with the increase of
irrigation quota, and the soil nitrate nitrogen accumulation under W2 and W3 levels decreased by 6.04 %
and 12.14 % respectively compared with W1 level. When the irrigation quota was constant, the average soil
nitrate nitrogen accumulation in 0-60 cm increased first and then decreased with the increase of humic acid.
The average soil nitrate nitrogen accumulation at T2 level was 12.45 % and 21.60 % higher than that at TO
and T3 levels, respectively.

(3) The plant height, stem diameter and leaf area index of maize increased first and then decreased

with the increase of humic acid application amount, and increased with the increase of irrigation quota,
111



reaching the maximum at TIW3 and T2W3, respectively, which was 8.60 %, 10.89 % and 7.33 % higher
than that of TOW3 ( CK ). The net photosynthetic rate, transpiration rate and stomatal conductance
increased first and then decreased, while the intercellular CO> concentration decreased first and then
increased. The net photosynthetic rate, transpiration rate and stomatal conductance under T2W3 treatment
increased by 20.24 %, 12.66 % and 20.75 % respectively compared with TOW3, and decreased by 5.64 %
compared with intercellular CO> concentration.

(4) Under the interaction of humic acid application amount and irrigation quota, the aboveground
biomass and nitrogen accumulation of T2W3 treatment reached the maximum, which was 7.70 % and
13.40 % higher than that of TOW3 ( CK ) treatment. At the same time, increasing the amount of humic acid
application and irrigation quota can increase the aboveground biomass and average nitrogen accumulation
rate of maize. The aboveground biomass and nitrogen accumulation of W3 were 1.52 % ~ 13.59 % and
2.94 % ~ 33.20 % higher than those of W1 and W2, respectively. The aboveground biomass and nitrogen
accumulation of T2 increased by 2.33 % ~ 7.70 % and 4.28 % ~ 13.40 %, respectively, compared with TO.

(5) The yield, spike length, grain number per spike and 1000-grain weight of maize reached the
highest values under T2W3 treatment, and the highest values were 8623.81 kg-hm?2, 21.07 cm, 551, 414.85
g, respectively. There was no significant difference with T2W2 treatment, which was 18.87 %, 14.50 %,
16.37 % and 16.30 % higher than TOW3 ( CK ), respectively. The two-year data of WUE and IWUE
reached the maximum under T2W?2 treatment, which was 31.28 % and 28.04 % higher than that of TOW3
( CK). The nitrogen use efficiency increased first and then decreased with the increase of irrigation quota,
while the nitrogen absorption efficiency increased with the increase of irrigation quota, which increased by
13.51 % ~7.72 % and 4.28 % ~ 13.40 % respectively compared with the treatment without humic acid.

(6) Through principal component analysis, a comprehensive evaluation of 11 related indicators was
carried out. When the amount of humic acid applied was different, the comprehensive evaluation score of
maize was T2 > T3 > T1. Too high or too low humic acid application amount was not conducive to the
comprehensive score of maize. Under different irrigation levels, the comprehensive score of W2 level was
the highest, W3 was the second, and W1 was the lowest. The evaluation results showed that in 2023 and
2024, the combination of humic acid application amount 30 kg-hm and irrigation quota 7200 m3-hm was
the optimal treatment in this study.

Conclusion: The application of humic acid can effectively improve the water and nutrient supply
conditions in the root zone of maize soil, and can promote the growth and development of maize under
appropriate irrigation quota, increase the yield, and compensate for the yield loss caused by low soil
fertility to a certain extent. In this experiment, 11 indexes such as maize yield, growth index, economic
benefit, water and nitrogen utilization were selected, and principal component analysis was used to screen

and evaluate. The results showed that the application amount of humic acid was 30 kg-hm? and the
v



irrigation quota was 7200 m3-hm2, which could improve the yield of maize while achieving the goal of
water saving and high efficiency, taking into account the economic benefits of agricultural production, and
providing theoretical basis for the application of water and fertilizer integration technology of maize under
mulched drip irrigation.

Key words: Humic acid; Irrigation quota; Drip irrigation corn; Yield; Water and nitrogen utilizatio
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