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Root biomass, carbon and nitrogen distribution pattern and correlation

characteristics of alpine meadow in northern Tibet
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Abstract: The distribution of root biomass and its relationship with soil environmental factors are important for the study of
grassland conservation and the degraded grassland restoration. This study was based on the alpine meadows in Damxung
County, northern Tibet. The root biomass, root carbon and nitrogen content, soil carbon content ( SOC, DOC, MBC),
nitrogen content ( DTN, MBN, TN) , carbon to nitrogen ratio (MBC/MBN, SOC/TN) , pH, conductivity of 0—350 cm soil
depth were measured at three altitudes (4300 m, 4500 m, 4700 m) to explore the distribution pattern of root biomass and
carbon and nitrogen in the soil at different altitudes in the alpine meadow, as well as the relationship between them. The
results showed that; (1) the various forms of carbon and nitrogen measured in soil presented a downward trend with the
increase of soil depth. The total DOC and SOC (0—50 c¢m depth) showed an increasing trend with the increase of altitude.
(2) As the soil depth increased, the root biomass decreased exponentially. With the increase of altitude, the more
concentrated the root biomass was in the upper layer of soil, the less the distribution of root biomass in the lower layer, but

the change tends to be gentle. (3) The root biomass was positively correlated with the measured carbon and nitrogen indexes
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and conductivity, while it showed a significant negative correlation with pH. Root nitrogen pool was a main factor affecting
the distribution of root biomass in soil. pH, conductivity and soil carbon and nitrogen indicators were important factors

affecting the distribution of root biomass in soil.

Key Words:; root biomass; soil carbon and nitrogen; root carbon and nitrogen; altitude; soil depth; alpine meadow
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RIS R 3.5.2 5ER, 1@ # i Sigmaplot 12.5 5 R 3.5.2 58, Seita Wb X BYELA stats . agricolae
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Table 1 Effects of altitude and soil depth on root biomass, root carbon and nitrogen and soil physical and chemical properties

K TR E R LIRS
Altitude Depth Altitude x Depth
F P F P F P

HRZ LY Root biomass 32.06 <0.001 118.74 <0.001 27.22 <0.001
DOC 29.65 <0.001 26.12 <0.001 4.89 <0.001
MBC 36.88 <0.001 110.97 <0.001 16.35 <0.001
DTN 33.52 <0.001 43.32 <0.001 6.84 <0.001
MBN 57.54 <0.001 188.30 <0.001 27.37 <0.001
SOC 360.67 <0.001 575.70 <0.001 77.07 <0.001
TN 37.73 <0.001 176.62 <0.001 16.86 <0.001
ML Z A i Root carbon content 7.71 0.002 2.74 0.047 0.457 0.876
R EZRA S H Root nitrogen content 11.89 <0.001 0.28 0.885 0.96 0.485
HRZHRFE Root carbon pool 11.19 <0.001 33.83 <0.001 9.48 <0.001
HZ ZJE Root nitrogen pool 36.19 <0.001 185.49 <0.001 34.63 <0.001
SOC: TN 43.29 <0.001 9.16 <0.001 1.20 0.332
MBC.: MBN 1.25 0.303 1.69 0.177 1.09 0.399
pH 28.19 <0.001 80.91 <0.001 1.42 0.230
HL 53R Soil electrical conductivity 32.60 <0.001 56.71 <0.001 1.66 0.149

DOC . /KA PR Dissolved organic carbon;MBC;f;“i‘léE%ﬁﬁi)% Microbial biomass ca:rbon;DTN;‘?ﬁﬁ?@Efﬁ Dissolved total nitrogen;MBN;i;ﬁ’fE
M- A Microbial biomass nitrogen ; SOC ; + A HLEK Soil organic carbon; TN ; % Total nitrogen

2.1 IR TSR EE XA pH A SR A 5
2.1.1  EEROERA pH FIHL GRS

0—50 cm I ,4300 m ) DOC A ;4700 m ) MBC ,SOC DTN MBN #il TN # kK, H SOC Bive#k /9 =
B FHE (K 1) . 0—20 em IEF,4700 m ) DOC MBC .SOC DTN MBN FI TN &3 i Z K T 4300 m 54500 m
(K1), 4300 m (4 MBC/MBN 7EAAHHEVREEHIK T 4500 m,SOC/ TN ZERA IR B BEIHGE T (1B 1) o
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Fig.1 Variation of soil carbon and nitrogen components with soil depth at different altitudes
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Fig.2 Variation of soil pH and conductivity with soil depth at different altitudes
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Fig.3 Variation of carbon and nitrogen components in roots with soil depth at different altitudes
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Table 2 Differentiation of root biomass in different layers of soil

Soijl:fiﬁrim 4300 m 4500 m 4700 m Soijl:fzﬁirim 4300 m 4500 m 4700 m
0—10 72.94% a 85.61% a 89.44% a 30—40 3.01% a 1.11% b 0.52% b
10—20 16.37% a 10.34% ab 8.02% b 40—50 2.05% a 0.29% b 0.13% b
20—30 5.63% a 2.65% b 1.89% b
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Fig.4 Exponential regression of root biomass and soil depth
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Fig.5 Correlation analysis between root biomass, root carbon, nitrogen and soil factors
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Fig.6 Structural equation model of root biomass and root carbon and nitrogen and soil factors
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