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Experimental Study of Effect of Organic Fertilizer Application on
Swelling Soil for Vetiver Planting

CHEN Dongjiong, WANG Guiyao', OUYANG Miao, YANG Yanqi

(School of Civil and Environmental Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114,China)

Abstract: To promote the technical progress and popularization of ecological protection of swelling soil
slopes, the characteristic that poor swelling soil is unfavorable to vegetation growth was considered, and a
method of improving soil quality by using organic fertilizer was proposed, so as to better play the role of
vetiver in protection of swelling soil slopes. The swelling soil from Guangxi Province was used as the
research object, and compaction and swelling rate tests on swelling soil with different fertilizer contents
were conducted to study the effect of organic fertilizer addition on the characteristics of swelling soil.
Meanwhile, the partial factorial experimental design was used to study the effect of different organic
fertilizer, slow-release fertilizer, and straw contents on the root system growth of vetiver and swelling of the
root-soil complex. The results show that the maximum dry density of swelling soil decreases with the
increase in organic fertilizer content, and the optimum moisture content and unloaded swelling rate increase
with the increase in organic fertilizer content. The effect of slow-release fertilizer in promoting the early
fertilization of vetiver is significant; straw can inhibit swelling, but it does not affect recent root system
development. The improvement of root number and swelling rate is the most obvious when the organic
fertilizer content is 5%, and the promotion effect of organic fertilizer on root system growth can compensate
for its adverse effect on swelling soil. With the increase in organic fertilizer content, the improvement effect
of root growth and swelling rate slows down.
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Table 1 Basic physical indicators of swelling soil
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Table 2 Orthogonal experimental design
Y i AHLIE/ % ZRNE/(kgem™?) FEFE/ %
1 5 0.3 0.25
2 5 0.6 0.50
3 5 0.9 0.75
4 10 0.3 0.50
5 10 0.6 0.75
6 10 0.9 0.25
7 15 0.3 0.75
8 15 0.6 0.25
9 15 0.9 0.50
10 0 0.0 0.00
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Figure 1 Model box specimen of vetiver
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Figure 2 Variation curve of optimum moisture content
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Figure 3 Variation curve of maximum dry density
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Figure 4 Relationship curve of swelling rate and

fertilizer content
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Figure 5 Relationship curve of swelling rate and

swelling time

H5EREREMLRMLWE 6 R ; 55 4% 10
FAFT A AR B S AR A LR R A SR S AT
A Ta] 2 R B A 5 AR A 0 I Y e AR N A T A TR 7
NS

357 Y i
L N —0—1
~ 3.0 ——2
I
5 25 i
@ 20t -5
- D0 ——7
i
% 1ol —>—8
p . " —%—9
0.5 ¢ ‘f‘ ——10
¥ .
0.0 L
0 5 10 15 20 25 30

+ )2 E /em

Ee6 SRE-TEREXHR

Figure 6 Relationship between root number and soil depth
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Figure 7 Relationship between root number increment

and soil depth
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Figure 8 Variation curve of swelling rate
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Table 3 Estimated root number parameter
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Table 4 Estimated swelling rate parameter
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