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Effect of three kinds of environmental materials on soil moisture and fertility conservation

LIU Lu-han'?, MA Yan", LIU Zhen-hai', PENG Fei', HUANG Zhan—bin"

(1.School of Chemical and Environmental Engineering, China University of Mining and Technology ( Beijing ), Beijing 100083, China;2.Bei—
jing Capital Environmental Investment Limited, Beijing 100083, China )

Abstract : This study used the soil column leaching method to assess the effects of super absorbent polymer, humic acid, and zeolite on soil
moisture retention, nitrogen conservation, and phosphorus activation synergism, and examined the mechanism of water and fertilizer conser—
vation synergism through process analyzing. The results showed that: The super absorbent polymer had the best effect on soil moisture, while
zeolite was the most effective for nitrogen conservation and phosphorus activation, and this effect was durable and increased with the amount
of zeolite within certain limits. Compared to CK, the addition of 2 g-kg™ of super absorbent polymer led to a decreased by 4.4% in the water
leaching rate. Similarly, with the addition of 1.0 g-kg™ humic acid, the leaching rate of nitrogen decreased by 17.4%; and with the addition
of 12 g-kg™ of zeolite, the leaching rate of phosphorus increased by 68.0%. Compared to CK, the nitrogen leaching rate decreased by 25.1%
and the phosphorus leaching rate increased by 29.2% with the addition of 9 g-kg™ of zeolite. In conclusion, the application of three envi—
ronmental materials significantly improved soil water and fertilizer conservation.
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Figure 1 Soil column leaching experiment equipment
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Table 1 Soil column leaching experiment design
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Table 2 Variance analysis of leaching solution volume of different treatments(mL)

fbEE CK K1 K- 3 KF 4 K-S
LY Sl 1 745.43.6d 1 704.024.0c 1705.3%11.9¢ 1700.2+3.1¢ 1 686.6£6.9b 1 668.9+3.6a
JE IR 1 745.4+3.6b 1730.0+13.2a 1725.748.3a 1 733.1£2.9ab 1 738.4+5.5ab 1729.6+2.4a

b val 1 745.43.6d 1 741.024.0cd 1 739.1£0.9bc 1 734.1£1.2ab 1 733.6+2.2ab 1729.7+4.2a
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Figure 4 The effect of different treatments on nitrogen leaching amount
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Table 3 Variance analysis of nitrogen leaching total amount of different treatments (mlL)
pUEL] CK K- 1 K2 K3 K4 KI5
PRI 568.3+24.3b 554.8+11.4ab 524.8+4.2a 534.1x11.3a 537.8+19.7a 543.3+14.3ab
JEH R 568.3+24.3¢ 511.4+4.6b 475.6x11.2a 469.5+19.1a 518.0+21.2b 485.9£19.7ab
v 568.3+24.3¢ 472.8+11.1b 451.6+1.0ab 449.3+4.7ab 425.6+13.2a 454.0+£23.3ab
R4 AELEHEZRAMRHEZENERILLSH(mL)
Table 4 Variance analysis of phosphorus leaching total amount of different treatments (mlL.)
pUeLi] CK K- 1 K2 K3 K4 KI5
PRI 2 082.5+49.0c 2 321.3+60.9b 2 389.1£66.1b 2 186.1+110.0c 2 386.0+45.3b 2 732.4+74.8a
JEHH R 2 082.5+49.0c 2 357.0£76.7ab 2 382.5+112.9a 2 126.6+54.3c 2 211.2481.9bc 2 101.4+139.8¢c

ikl

2 082.5+49.0cd

2 188.7+103.0cd

2 015.0+109.7d

2 245.9+58.2¢

2 689.7+155.4b

3 499.3+£93.7a
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Figure 6 The effect of different treatments on phosphorus leaching amount
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different added levels of three kinds of environmental materials
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