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Effects of Fertilization Depth on Nitrogen and Phosphorus Losses and Nitrogen and

Phosphorus Contents in Aquic Sandy Soil

HOU Kun, RONG Xiangmin, HAN Yongliang", PENG Jianwei, ZHANG Yuping, XIE Guixian, TIAN Chang, PAN Zhiyu, HAN Lei
(1 National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources | College of Resources and
Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: By using soil column simulation with machine-planting precision one-time deep fertilization as the background, the
effects of fertilization depth on the losses and contents of nitrogen and phosphorus were studied by an experiment conducted in
2019 in the greenhouse of the Experimental Base of Hunan Agricultural University in order to provide a scientific basis for
agricultural mechanization. The tested soil is aquic sandy soil (paddy soil), the tested fertilizer was ternary compound fertilizer,
and six treatments were set which included CK (no fertilization) and five fertilization depths (0, 5, 7.5, 10 cm and 12.5 cm). The
changes of nitrogen and phosphorus contents in ammonia volatilization, field surface water and seepage water as well as nitrogen
and phosphorus contents in soil were monitored. Compared with the 0 cm treatment, the accumulations of ammonia volatilization
in 5, 7.5, 10 cm and 12.5 cm depth treatments decreased by 68.07%, 82.40%, 99.98% and 99.98%, respectively; total nitrogen in
field surface water in 10 cm and 12.5 cm depth treatments decreased by 84.82% and 89.07%, respectively; and the average
concentration of total phosphorus in field surface water under fertilization treatments decreased by 92.43%-97.56%. Compared
with 0 cm treatmeut, average concentrations of nitrogen and phosphorus in leakage water under different fertilization depth
treatments had no significant difference; total nitrogen and total phosphorus contents of 0-10 cm soil layer in 5, 7.5, 10 cm and
12.5 cm depth treatments soil layers increased by 4.63%, 12.25%, 11.85%, 5.69% and 6.40%, 5.90%, 6.09% and 5.43%,
respectively. No significant difference existed in nitrogen and phosphorus contents between 20-30 cm and 30—40 cm soil layers.

In conclusion, deep fertilization can significantly reduce nitrogen and phosphorus losses, and 10 cm is appropriate fertilization
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depth for aquic sandy soil.

Key words: Deep fertilization; Losses of nitrogen and phosphorus; Aquic sandy soil
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Fig. 1 Ammonia volatilization under different fertilization depths
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Fig. 2 Total nitrogen concentrations under different fertilization depths in field surface water
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Fig. 3 Total phosphorus concentrations under different fertilization depths in field surface water
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Fig. 4 Nitrogen and phosphorus concentrations in leaked water under different fertilization depths
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Table 1 Inhibition effects of different fertilization depths on
nitrogen and phosphorus losses

i AL R BE (cm) K FH i 7K
BA S
5 68.07% —43.00% 92.43%
7.5 82.40% 2.07% 97.92%
10 99.98% 84.82%  99.37%
12.5 99.98% 89.07%  99.56%
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Fig. 5 Total nitrogen contents in different soil layers of aquic sandy soil under different fertilization depths

1.2¢ OCK 80cm B5cm &7.5cm 0 10cm © [2.5¢cm
. 1.0 W AaAaA
2 T
2D 08 i’ < aA aA aA 3A aA aA
‘: e L R
= 06 =) g i
N oy NN
“i&\z w4, . Ay
N 04+F 5,.-' hl-
+H o, o ‘-‘-'
ot . ? -1
02 ; SN
A - f ”.-
0 il * L / ‘-!l--l
0~20 3

L2 (cm)
Ele6 AREERREMARNLTEEHSENTI

Fig. 6 Total phosphorus contents in different soil layers under
different fertilization depths
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