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Effects of Reduced Nitrogen Fertilizer with Topdressing on Peanut Growth and
Osmotic Adjustment Substances under Mulched Drip Irrigation in Sandy Areas

XIA Guimin' HE Shenghui' XU Zhengfei> WU Yi' ZHENG Junlin' CHI Daocai'

(1. College of Water Conservancy, Shenyang Agricultural University, Shenyang 110866, China
2. Water Conservancy Bureau of Lianyungang City, Jiangsu Province, Lianyungang 222000, China)

Abstract; Aiming to investigate the effects of reduced nitrogen fertilizer with topdressing on growth and
osmoregulatory substances in peanut under mulched drip irrigation, a split-plot experiment was conducted
at the Aerxiang Irrigation Experimental Station in Liaoning Province from May to October in 2023 and
2024. The effects of different nitrogen application modes ( NO, no nitrogen; N1, 25% nitrogen reduction
with single application; SN1, 25% nitrogen reduction with three times application; and N2, conventional
nitrogen rate with single application) on main stem height, root morphology, osmoregulatory substances,
yield, and water use efficiency of peanuts under mulched drip irrigation (1,,,) and drip irrigation (I )
were analyzed. Results indicated that in 2023 and 2024, the I, treatment consistently exhibited greater
main stem height than I treatment across all nitrogen modes. SNI obtained the highest main stem
height, and followed by N2 and N1, NO had the lowest main stem height. During the flowering and pod
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setting stage, the I, SN1 treatment achieved the optimal root morphology. In 2023, at the flowering

stage, compared with I,;; N1 and I, N2 treatments, the I, SN1 treatment increased root length by
43.9% and 36. 6% , respectively. In 2024, at the flowering stage, compared with the I,,,N1 and I, N2
treatments, the I,;;SN1 treatment enhanced root surface area by 52. 2% and 17. 3% , and root volume by
49.5% and 25.0% , respectively. Compared with the 1., N2 treatment, the I,;,,;SN1 treatment increased
root length and root volume by 41. 8% and 45.5% , respectively. Under drought stress, SN1 treatment
had the highest proline content, and followed by N1 and N2 treatment, the NO treatment had the lowest

proline content. During the pod setting stage in 2024, compared with the I,,;,,N1 and I,;;;N2 treatments,

the I,,,,SN1 treatment increased proline content by 18. 1% and 34. 8% , respectively. During the pod
setting stage in 2024, the N2 treatment had the highest soluble protein content and followed by the SN1
and N1 treatment, the NO treatment had the lowest soluble protein content, the I, N2 treatment had

27.4% and 40. 6% higher soluble protein content than the I,;;;SN1 and I,;;; N1 treatments, respectively.

During the flowering stage in 2024, the SNI treatment obtained the highest soluble sugar content, and

followed by the N1 and N2 treatment, the NO treatment had the lowest soluble sugar content, compared

with the I,;; N1 and I,;;N2 treatments, the I,;;SN1 treatment increased soluble sugar content by 30. 3%

and 40. 0% , respectively. The I, treatment had higher peanut yield than the I treatment, but the

L SN1 treatment had similar peanut yield with I N2 treatment. Compared with the I N2 treatment,
the Iy, SNI1 treatment increased water use efficiency by 32.3% (2023) and 41.1% (2024),
respectively. Thus, reducing nitrogen rate by 25% with three split applications under mulched drip

irrigation (I,;,;SN1) could improve water and nitrogen utilization, enhance osmoregulation during the

critical water requirement stages, and ultimately promote peanut yield. These findings could provide

theoretical basis for water-saving and nitrogen reduction in peanut production in sandy regions.
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peanut

substances; mulched drip irrigation
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Fig.1 Precipitation and daily mean air temperature in
experimental site during peanut growing seasons in

2023 and 2024
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Fig.2 Effects of different irrigation methods and

nitrogen application modes on main stem height of peanut
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Tab.1 ANOVA for effects of different irrigation methods and nitrogen application modes on root growth

traits of peanut at flowering and pod setting stages

A b ft/em TR o R o’
2023 4F 2024 4 2023 4F 2024 4F 2023 4 2024 4F
Lok 758. 69" 488. 18" 125. 44> 115.27° 2.02" 2.05"
Lynt 907. 36° 589.01° 158.03° 133. 26° 2.37° 2.40°
NO 536.77¢ 436. 09" 94. 804 98.99° 1. 65" 1. 60°
SN1 1117.22° 647. 25" 178. 022 155.70° 2.57° 2.81°
N1 823.96" 514. 14" 137.38¢ 109.21°¢ 2.19* 2.10°
N2 854. 16" 556. 90 156. 76" 133. 16" 2.35% 2.38"
Lex NO 492.71¢ 385.11° 93. 824 93.90¢ 1.62°¢ 1.52¢
Lk SN1 942. 08" 580. 90 147. 74 140. 49° 2. 40% 2.42b
AEET 1) I NI 749. 94 490. 91" 121. 87 120. 56° 2,028 2. 05"
Lex N2 761. 92" 495. 81" 138.35°¢ 106. 13 2. 042 2.20"
Ly NO 580. 84 487. 06 95.77¢ 104. 07 1. 68 1. 69
LyniSN1 1292.37% 713. 60° 208. 30° 170.91° 2.74* 3.20°
Ly N1 897. 98" 537.37%¢ 152. 88" 145. 77" 2.37% 2. 14"
LypiN2 946. 39" 618. 00" 175. 17 112. 28 2.67¢ 2.56"
1 * ko EES * * *
IxN * ns X * ns *
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Icx NO 563. 064 358. 44¢ 103. 99¢ 96. 30¢ 1.83¢ 1.89¢
Ik SN1 1336.91% 667. 62 170. 39 182.76° 2,71 2. 34
S5 Lex N1 852.95¢ 553.17% 146. 95 109. 65 1.97¢ 2.26¢
Lo N2 1038. 032 604. 79 161. 35 134.33" 2.12¢ 2.35¢4
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Ly N1 1033. 15" 624. 08 171. 872 119. 98" 2.58% 2.73%
LypiN2 1151. 192 697.76° 183. 78 183.23® 3.57% 3.22°
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IxN ns ns ns ok * sk
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Fig.3 Effects of different irrigation methods and nitrogen application modes on proline content of peanut
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Fig.4 Effects of different irrigation methods and nitrogen application modes on soluble protein content of peanut
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