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Fine root biomass distribution and coupling to soil physicochemical properties

under different restored vegetation types
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University Yangling 712100 China

Abstract: In this study according to the main types of artificial afforestation and natural enclosure vegetation restoration in
Wugqi county in a typical loess hilly region of northern Shaanxi samples of Hippophae reamnoides and Prunus armeniaca
forests and natural restoration grassland under different cropping years after 5 15 and 40 years were selected and sampled
to determine soil profiles. The fine root biomass and soil physicochemical properties were analyzed and variations in the
regularity and coupling relationships between samples were evaluated under different restoration types and at different years.
The results were as follows: (1) In general the fine root bhiomass of abandoned grassland and P. armeniaca forests
increased with an increase in the number of abandoned years and stand age. The fine root biomass of artificial tree species
was larger than that of natural restoration grassland and the biomass showed a decreasing exponential law with increasing
depth. (2) The soil water content of the grassland ecosystem was significantly higher than that of artificial P. armeniaca and
H. reamnoides forests. The stability of soil aggregates increased both under artificial afforestation and natural enclosure
vegetation coverage and the content of organic matter total nitrogen and total phosphorus were also improved. The soil
average water content was reduced with the increase in abandoned years. ( 3) Fine root biomass showed an obvious

correlation with soil bulk density and agglomerate stability and fine roots played an important role in soil structure
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improvement.
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soil physical and chemical properties
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Table 1 Status of different vegetation types
. Canopy Underground - Altitude/ Gradient/ . .
Stand density/%  coverage /% Spacing/m Age/a o () Aspect Main herb species
ALS — 30 — 5 1478 9
AL15 — 45 — 15 1401 20
ALA40 — 65 — 40 1405 22
H15 75 10 1x1.5 15 1550 25
P15 40 25 2%3 15 1385 25
P40 77 30 2x3 40 1432 24
ALS: 5 S-year-old abandoned grassland; AL1S5: 15 15-year-old abandoned grassland; ALA4Q: 40 40-year-old
abandoned grassland; H15: 15 15—year-old H. reamnoides; P15: 15 15-year-old P. armeniaca; PA40: 40
40-year-old P. armeniaca
2.2
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Table 2 Exponent fitting of vertical fine roots biomass distribution of different vegetation types
(R%) (R?)
Stand Exponent fitting Correlation coefficient Stand Exponent fitting Correlation coefficient
ALS y:544.567().048x 0.96 H15 j,:3275.3({().05:%( 0.98
ALL5 y=1240.6e 0054 0.93 P15 y=455.5¢"00%+« 0.56
ALA0 y=444.5¢7 002 0.60 P40 y=1650.6¢ 0%+ 0.81
y (g/m’); x (‘cm)
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Fig.2 Soil bulk density and water properties in the profile of different vegetation types
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Fig.3 Changes of soil water-stable aggregate stability in the profile under different vegetation types
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Fig.4 Changes of soil water-stable aggregate constituents and stability under different vegetation types
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Fig.5 Changes of soil nutrient content under different vegetation types
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Table 3 The correlation between fine root biomass and soil properties
. Fine root Natural water Mean weight Bulk Organic Total Total
Variable . . . . .
biomass capacity diameter density matter nitrogen phosphorus
” . 1.00
Fine root biomass
. 0.13 1.00
Natural water capacity
*k * 1 .
Mean weight diameter 0-42 0-35 00
Bulk density -0.36" 0.14 -0.27 1.00
Organic matter 0.19 0.25 0.73** -0.28 1.00
Total nitrogen 0.27 0.30 0.77** -0.34 0.96** 1.00
Total phosphorus -0.12 0.13 -0.03 0.39** 0.11 0.02 1.00
“oxk 0.01 k7 0.05
4
(1) o
(2) ;
(3)
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