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Abstract: [Objective] The effects of different fertilization treatments on vegetation restoration, soil
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physicochemical properties, and microbial characteristics in the Hulunbuir sandy land were investigated in order to
identify suitable soil improvement measures for areas with different degrees of desertification, and to provide a
theoretical basis for restoration of the Hulunbuir sandy land. [Methods] Mildly, moderately, and severely
desertified areas in the Hulunbuir sandy land were selected as the study sites. Six treatments were established :
control (CK) , chemical fertilizer alone (MF) , chemical fertilizer combined with water-retaining and binding
agents (MA) , organic fertilizer alone (OF) , partial substitution of chemical fertilizer with organic fertilizer
(MO) , and combined application of organic and inorganic fertilizers with water-retaining and binding agents
(MOA). The effects of different fertilization treatments on vegetation cover, soil physicochemical properties, and
microbial characteristics were investigated. [ Results] @O With increasing desertification severity, soil pH value,
water content, soil nutrient indicators (including dissolved organic carbon, total nitrogen, nitrate nitrogen, and
available phosphorus) , and microbial activity indicators Cincluding basal respiration, substrate-induced
respiration, and soil enzyme activities) all decreased significantly. @ The fertilization treatments increased
vegetation cover from 48.33% to 59.81%—94.63% in mildly desertified areas, from 25.93% to 83.39%—
91.85% in moderately desertified areas, and from 5.56% to 74.07%—97.96% in severely desertified areas.
Overall, treatments combining organic fertilizer with water-retaining and binding agents showed better vegetation
restoration effects. @ All fertilization treatments increased soil available nitrogen and phosphorus contents and
microbial activity. Vegetation cover was significantly and positively correlated with soil ammonium nitrogen,
nitrate nitrogen, available phosphorus, microbial substrate-induced respiration, and the activities of -1, 4-
glucosidase, N-acetyl- 8 -D-glucosaminidase, and acid phosphatase. [ Conclusion] Considering both vegetation
restoration effectiveness and soil nutrient improvement levels, MA is suitable for mildly desertified areas, MOA
for moderately desertified areas, and MO for severely desertified areas.

Keywords: organic fertilizer; water-retaining agent; microbial biomass; soil enzymes; Hulunbuir sandy

land
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Fig.1 Current conditions of mildly, moderately, and severely desertified land in Hulunbuir sandy land
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Table 1 Fertilizer application amounts under different treatments

Ik JRE/ W R A — i/ TR/ AL/ PRIK RN FE A/
(kg *hm %) (kg *hm %) (kg *hm %) (kg *hm %) (kg *hm %)
CK 0 0 0 0 0
MF 653.25 139.50 370 0 0
MA 653.25 139.50 370 0 180/180
OF 0 0 0 3 510.75 0
MO 298.25 131.25 284.75 1755.25 0
MOA 298.25 131.25 284.75 1755.25 180/180

TE 3R 1 A b B R AR 25 SO I B R4
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Fig.2 Effects of different fertilization treatments on vegetation cover
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Fig.3 Effects of different fertilization treatments on soil microbial biomass and respiration
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Fig.4 Effects of different fertilization treatments on soil enzyme activities
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Table 2 Effects of different fertilization treatments on soil physicochemical properties

R i 5 H SWcC/ TC/ TN/ DOC/ NH, -N/ NO, -N/ Olsen-P/
X i P % (g+kg ") (g+kg") (mg+kg ") (mg+kg™))  (mgekg') (mgekg")
CK 6.93+0.24" 3.28+0.38" 1.23+£0.28" 0.47+0.04" 24.78+£3.04  3.47+0.54% 2.70+0.78"  3.85+0.44™
f& MF 7.0140.16"  2.914£0.49"  0.86£0.14" 0.40£0.03" 20.42+2.30"  3.64+£0.74" 7.12£1.15"  4.96+0.61""
Ef MA 6.50£0.14"  2.44+0.43" 1.20£0.14" 0.50£0.03" 15.63£2.04""  7.94+£147" 7.67+0.49"  5.75+0.66""
113 OF 6.540.26" 2.324£0.23"  1.38+£0.28" 0.47+0.05" 17.75£5.22* 11.26+0.72™ 5.89+0.41"  4.16+0.53"
X MO  6.59£0.11" 3.36+£0.54* 1.33+£0.10* 0.52£0.05* 30.53+8.68" 5.65+0.68"™ 7.36+1.74*  6.904+0.66™
MOA 6.68£0.14™ 2.04£0.39* 0.92£0.17*™ 0.43£0.02* 24.18£5.63""  3.72£0.30™ 7.21£1.53"  5.16£0.32""
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