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Effects of EN-1 stabilizer,nitrogen fertilizer and soil bulk density on
growth and water use efficiency of ryegrass

LIU Yue-mei'*,ZHANG Xing-chang®

(1 College of Natural Resources and Environment , Northwest A&F University ,Yangling , Shaanxi 712100, China;
2 Yan’an Vocational and Technical College ,Yan’an,Shaanxi 716000,China;3 Institute of Soil and Water Conservation ,

Chinese Academy of Sciences and Ministry of Water Resources ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] Effects of EN-1 stabilizer, nitrogen fertilizer (N) and soil bulk density on
growth and water use efficiency (WUE) of ryegrass were studied to improve the plant biomass of Loess
slope. [Method) Taking ryegrass,a common plant in Loess slope as objective, the effects of different soil
bulk densities (1.2,1.3,1.4 g/cm®) ,stabilizer contents (0,0.05%,0.10%,0.15%,0.20%) and N supple-
ment amounts (0,100,200,300 mg/kg) on growth and WUE of ryegrass were studied by pot experiment.

[Result) Stabilizer content had significant effects on height, root area and root diameter of ryegrass, and
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they all disproportionately increased first followed by decrease as the increase of stabilizer content. Height,
biomass.root length and root area of ryegrass gradually increased as the increase of N, while they all gradu-
ally decreased as the increase of soil bulk density,and the differences were not significant when density was
low. Biomass of ryegrass reached the highest when soil bulk density was 1. 3 g/ecm’®,N was 200 mg/kg and
EN-1 stabilizer content was 0. 15% , while the total biomass reached the peak value when they were 1.2
g/cm®, 200 mg/kg and 0. 10% , respectively. Effect of stabilizer on WUE of ryegrass was not significant.
The highest WUE was obtained when soil bulk density was 1.3 g/cm’,N was 200 mg/kg and EN-1 stabi-
lizer content was 0. 15%. Protection of Loess slope ecology should consider both soil stability and growth
of planation. Soil bulk density of 1.3 g/cm® and stabilizer content of 0. 15% were suitable for Loess soil. N
supplement should be based on soil properties. [Conclusion) Proper use of EN-1 stabilizer can achieve veg-

etation protection and improve stability of Loess slope.

Key words: EN-1 soil stabilizer;Loess slope;ryegrass;root characteristics; WUE
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Table 1 Pot experiment design of EN-1 stabilizer,nitrogen fertilizer and soil bulk density
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Treatment EN-1 stabilizer Nitrogen Soil bulk Treatment EN-1 stabilizer Nitrogen Soil bulk
content fertilizer density content fertilizer density
GON2R2 0 200 1.3 G2NI1R2 0. 10 100 1.3
GIN2R2 0. 05 200 1.3 G2N2R2 0. 10 200 1.3
G2N2R2 0. 10 200 1.3 G2N3R2 0.10 300 1.3
G3N2R2 0.15 200 1.3 G2N2R1 0. 10 200 1.2
G4AN2R2 0. 20 200 1.3 G2N2R2 0. 10 200 1.3
G2NOR2 0.10 0 1.3 G2N2R3 0. 10 200 1.4
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Fig. 1

Effect of different treatments on plant height of ryegrass
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Fig. 3 Effects of different treatments on root biomass (A) and total biomass (B) of ryegrass
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Fig.4 Effects of different treatments on root length (A),root area (B),root density (C) and root diameter (D) of ryegrass
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Table 2 Correlation analysis between ryegrass indexes

iR MY A 9y it 53 BERL AR 2 1 7R R i
Index Total biomass Root biomass Tillers number Root area Root length Root diameter
B4 Y& Total biomass 1 0. 05 0.72%* 0.57" 0.67*" 0.18
WA Y& Root biomass 1 0.45* 0.44" 0.31 0.09
SrBERL Tillers number 1 0.66" "~ 0.81** 0.15
21 L Root area 1 0.88** 0.26
R K Root length 1 0.21

R 1% Root diameter
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Note: * and % * indicate significant and extremely significant differences,respectively.
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