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Distribution characteristics of soil organic carbon in alpine grassland
at different elevations in Mila Mountain, Xizang

MA Heping” , WU Yaxuan, SI Mengxin, WANG Biao, CHEN Li
(Institute of Xizang Plateau Ecology,Xizang Agricultural & Animal Husbandry University, Linzhi National Forest Ecosystem
Observation &. Research Station of Xizang,Key Laboratory of Forest Ecology in Xizang Plateau, Ministy of
Education,Key Laboratory of Alpine Vegetation Ecological Security in Xizang, Linzhi 860000, China)

Abstract : [Objective] To explore the characteristics of change in soil organic carbon (SOC) content along an elevation gradient in
the alpine grassland of Xizang,the scientific question to be answered is "What are the distribution characteristics of SOC at different
elevations in a mountain ecosystem?" The results are of great significance for predicting the impact of global climate change on the
alpine grassland ecosystem in permafrost region and for providing a reference for the systematic understanding of soil carbon and
nitrogen cycling in this region. [Methods] The changes in SOC, soil organic nitrogen (SON) , soil microbial biomass carbon (SMBC) ,
soil microbial biomass nitrogen (SMBN) , particulate organic carbon (POC) and readily oxidizable organic carbon (ROC) contents, as
well as their components along the elevation gradient and influencing factors, were studied by randomly setting samples at different
depths in the alpine grassland on the eastern slope of Mila Mountain in Xizang, located at 4 409 = 5 108 m above sea level. Soil
samples were collected by digging soil profiles. Soil sample pits of 120 cm deep were dug in each sample plot,and 100 cm®ring knives

were used to separate bulk heavy soil and soil samples in layers of 0 = 20 cm,>>20 - 60 cm,and =>60 — 120 cm. A total of 54 bulk
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heavy soil and soil samples were collected. The plant roots and gravel were then removed,and the soil samples from the same pit were
mixed the same layer. One sample was refrigerated in an incubator and the other was brought back to the lab for air drying to
determine the SOC content. [Results] 1) With increasing elevation, soil pH of the alpine grassland gradually increased from 4. 63 to
6. 35, bulk density gradually decreased. With the increase of soil depth, soil pH and bulk density increased. 2) SOC, SON, SMBC,
SMBN, POC and ROC contents were negatively correlated with elevation and soil depth. Their contents were highest in the 0 = 20 cm
soil layer at 4 409 m:54. 13 g/kg.1. 27 g/kg,186. 23 mg/kg,3. 89 mg/kg.43. 15 g/kg and 17. 82 g/kg, respectively. 3) The changes
in SOC, SON, SMBC, SMBN, POC and ROC contents were caused by changes in elevation, such as variations in hydrothermal
conditions, soil physicochemical properties, vegetation composition,and so on. The results indicated that the changes in SOC and its
component contents caused by elevation changes were important factors affecting the stability of SOC in the alpine grassland of Mila
Mountain. [Conclusion] Soil depth has a significant influence on the contents of SOC, SON, SMBC, SMBN, POC and ROC. The
possible reason is that the increase in soil compactness and the decrease in soil porosity hinder the infiltration of water. In low
elevation areas. higher plant species richness and biomass lead to greater accumulation of soil organic matter and more carbon into the
soil, resulting in the highest SOC and its components contents. Overall, changes in elevation lead to changes in hydrothermic factors,
soil physical and chemical properties,and vegetation composition in Mila Mountain, which in turn affect the input and output patterns
of organic carbon by vegetation. Vegetation productivity influences SOC input by altering the amount of litter returned.
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Tab. 1 Site conditions and vegetation composition of the sample plots

Feugns MR /m K& b4k Y In) YeE/ (%) FEEY
MEO1 5108 92°20'19. 289 2" 29°49'45. 859 9" ER 22 1,2,3.4.5.6.7.8
MEO02 5 008 92°20'32. 868 7" 29°49'43. 353 7" 7 28 3.7.9.10.11.12
MEO03 4909 92°20'34. 250 6" 29°49'31. 591 4" R 32 10.13.14.15.16.17.18
MEO4 4 709 92°20'00. 570 1" 29°51'07. 924 1" ER 25 10.14.16.18.19.20.21
MEO05 4 502 92°20'56. 136 4" 29°54'22. 280 3" ER 28 10.14.16.19.22.23.24
MEO06 4 409 92°22'44. 208 2" 29°54'27. 034 2" R 21 10.14.22.23.,24.25.26

L 3/ W (Descurainia sophia) s 2. 15 Bt B (Commelina communis) s 3. B 5 H M (Androsace tapete); 4. Mg & 1€
(Comastoma pulmonarium); 5. 8 W B (Gentiana squarrosa); 6. B I3 ( Bistorta paleacea); 7. W 4 ¥ ¥ &% (Tripogon
chinensis) ;8. J—W (Phlomoides rotate) ;9. £ HEF B (Arrhenatherum elatius) ;10. & 1B (Carex parvula) ;11. BREG 55
B (Pedicularis oederi) 312. KFEIFRIEEL (Cynoglossum divaricatum) ; 13, 1155 B (G. oreodoxa) ;14. JEIA/R & H (Anaphalis
nepalensis) ;15. KB JTBEH (Saussurea hieracioides) 316. 4 FHi (Eleocharis yokoscensis) ; 17. [FIM-8i 2% (Malva pusilla) ;18. [&l
T (Bistorta macrophylla) 319, Wi ZF BRI TE 2 (Saussurea leontodontoides) ; 20. TE1H NTE(Taraxacum sinicum) 3 21. Z I EE
(Silene conoidea) ; 22. B EL (Blumea hieracii folia) ; 23. fiffi ¥ (Aletris spicata) ; 24. BF B &E (Fragaria vesca) 3 25. #} 2585 1€
(Astragalus laxmannii) 3 26. RIS (E pilobium pyrricholophum).
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Fig. 1 Changes in pH (a) and bulk density (b) of vertical zone soil with elevation
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Tab. 2 Contens of SOC and SON in alpine grassland

at different elevations in Mila Mountain

MRS WK /m )2 SOC/(g+ kg™') SON/(g* kg™

MEO1 5108 T 25.12+8.32°  0.32+0. 31
I 20.734+7.73%  0.27+0. 29"
19.5147. 34"  0.2240. 27"

MEO02 5008 I 26.73+8.95“ 0.45%+0. 32
I 20.74+7.73° 0.47+0. 29"
18.3346. 92  0.29+0.19®

MEO03 4 909 I 31.5449.58¢ 0.64+0. 33"
I 24.26+8.19 0.56+0.31"
19.7547. 36 0.3640. 28"

MEO04 4709 T 37.3449.93"  0.71+0. 34"
I 38.4149.97® 0.892+0. 35
Il 17.13£7.22"%  0.3740. 028

MEO05 4 502 I 41.54410.12® 0.92+0. 40
I 34.21+9.67"® 0.83+0. 33"
lli

20.93+7.75%  0.6140. 28

MEO06 4 409 T 54.13+11.19" 1.27-40. 41
I 45.14210. 87" 1.1340. 39"
Il 23.11£7.81 0.6540. 30"
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L2 ZAZE 22 A3 B 4350 R 2. 31~3. 89
mg/kg,1. 72~3. 70 mg/kg fl 0. 71~2. 02 mg/kg.,
POC & 7E 1 2. I Z M I 2 8928 4k 3 B 43 5k
16.35~43. 15 g/kg, 13. 52~34. 28 g/kg #l 6. 01 ~
20.74 g/kg, ROC Fa7e 1 2. 1 22 ZE4TE
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Tab. 3 Contents of SMBC, SMBN,POC and ROC of alpine grassland at different elevations in Mila Mountain
Hedn's 4Kk /m 12 SMBC/(mg » kg™')  SMBN/(mg * kg™) POC/(g+ kg ) ROC/(g* kg™
MEO1 5108 1 125. 37432, 21 2.31+1.13¢ 16. 35£8. 28 5.41+2. 31%

Il 122. 43431, 87 1. 7241, 03 13. 5244, 89" 2.87+1. 32"
I 72.12420. 37* 0.7140. 27< 6.01+2. 11« 2.23+1. 45
MEO02 5008 1 135. 41434, 95¢ 2.3741. 31« 19. 8349, 34 6. 6842, 49
il 130. 05433, 48" 2.13+1. 25" 18. 7649, 21 3.96+1. 87
Il 87.13+22. 38% 1. 2540. 89 12. 2244, 67" 3.8441. 83"
MEO03 4 909 1 159. 47438, 27 2. 7641, 45 26. 76410, 53 8. 9842, 57
I 133. 25430. 01"® 2.1641. 05" 19. 9149, 28" 5.0342. 25
|l 104. 36£28. 388 1. 6640. 948 17. 368, 51" 3.9541. 86«
MEO4 4 709 1 160. 22438, 27" 3.27+1. 86 31.54+12. 978 11. 4043, 43
I 135. 11434, 98" 2.19-0. 948 27.37410. 584 8.53+2. 36"
I 116. 25429, 93¢ 1. 73+0. 89 17. 6248, 47" 7.6242. 46"
MEO05 4 502 1 169. 01438, 94 3.7341. 97 34, 37+13. 51 14. 0143, 79
I 141. 25435, 747 2.2341. 01" 31. 81412, 94* 12. 5143, 65"
Il 135. 3434, 95" 1. 9440, 89 18. 5549, 14" 9. 7743. 054
MEO06 4 409 1 186. 23441, 34 3.8941. 99 43. 15415, 59* 17. 82+4, 21*
I 139. 14434, 95* 3.7041. 884 34. 28413. 24" 14. 6343, 89"
|l 136. 0934, 99" 2.0240. 99** 20. 74749, 984 10. 4143, 327

3R 3 AT LUt giAS RIS A B ] — - J2 T
T4 5 108 5 5 008 m 8] [ 21 SMBC & =257
A E(P>0.05),4 909,4 709 F1 4 502 m [a] T 2
SMBC #2255 A B #E (P>>0. 05), M4 4 409 m
SHA R 12 SMBC 825 5% (P<
0.05). IJZA )2 SMBC & 7EE 4 409 5 4 502 m
6.4 709 F1 4 909 m [f].5 008 15 108 m [H]H) 2% F A
W 2E (P>>0. 05) , IMiX =34 2 [8] 22 5 i & (P<C0. 05).
T )2 SMBN &8 1EFK 4 409,4 502 14 709 m [a] &
500815 108 m [H] 22 F A & (P>0. 05), ifF{k
4 909 m 5 HAh TR $ 18] %) 5 1 25 7 Wk 35 (P<<0. 05).
1 JZSMBN & AEER 4 409 m 5 HAR I 8] 22 5 5
F(P<0.05), i 7 ¥ 4K 4 502, 4 709, 4 909 Al
5 008 m ] 225 A B3 (P>>0. 05). #4K 5 108 m AL
J= SMBN & f 5 HAh 4k 8] 25 7 B 3% (P<<0. 05). ¥
P4 409 mAub T)2.5 108 m AL [T J2FTZ POC & &
HHAWERER -+ 2N EEHEF B E (P
0. 05). M4 409 mAk T )2 ROC &5 HAl a4k 7] 22
S (P<0. 05) , 764K 4 409 1 4 502 m [#] .4 709 A1l

4 909 m [A] .5 008 15 108 m [H][Z ROC FEIZE A
25 (P>>0. 05) , 13X =34 Z [A] ] 22 57 4 3 (P<<0. 05).

X Tl — R AN R )2 WK 5 108 m AbAN[A] 4
JZ[E SMBN fil POC & #3922 % 1 3% (P<<0. 05),
MZESTRE.NZHE SMBC 2R E#H(P<
0.05) .1 I ZF 11 JZ [ SMBC & & 2 55 A 8 3%
(P=0.05), I ZAZRM ROC & &2 5 N8 E
(P>>0.05). 4% 5 008 m AbA[A] 4 28] i) SMBC F1
SMBN #H#¥EZREZEP<0.05,. MESTE. 12
[E] ) POC & 22 5 B 3 (P<<0. 05) . 1 [ JZF 11 JZ
1) POC & HE2ZFAEE(P>0.05), [1ZHIZEE K
ROC & 222 A B (P>>0. 05). M4k 4 909 m &b
7]+ JZ [ # SMBC.SMBN #il ROC & #1225 0%
(P<<0.05, L 25 NZE.MZEREM POC & EH2ER
B (P<T0. 05). #4K 4 709 m &b A6 4 )2 6] 14
SMBC 1 SMBN & #7124 53 i 3 (P<<0. 05). ik
4 502 mAbA[E £ )2 [E ) SMBN F1 ROC #1425 7
L3 (P<C0. 05). 64K 4 409 m 4 ATR] 4 )2 8] i) POC
1 ROC &2 5 2% (P<<0. 05).
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