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Spatial patterns of aboveground biomass and species diversity
of grassland in the Two-river Source region in Altay Mountains
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Abstract: [Objective] To provide data support for grassland management and maintenance as well as
grassland ecological security in arid area of Northwest China, the aboveground vegetation of grassland in
the Two-river Source region in Altay Mountains was investigated and the effects of site factors on
aboveground biomass and species diversity of grassland were analyzed. [Method) Grassland vegetation sta-
tus of 30 plots in the Two-river Source region was investigated along longitude, latitude and elevation gra-
dients. The species diversity was analyzed by Margalef richness index, Simpson dominance index, Shannon
Wiener diversity index and Alatalo evenness index in the o-diversity system. [Result)] The aboveground

biomass and species diversity showed clear spatial regularity,with higher aboveground biomass in the cen-
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tral and western regions and lower values in the southeast, while with higher species diversity in the south-

east and lower diversity in the northwest. The aboveground biomass and species diversity were significantly

correlated with altitude, latitude and longitude (P<CO0. 05). The distribution pattern of aboveground bio-

mass was affected by altitude,longitude,latitude and coverage. The distribution pattern of species diversity

was influenced by altitude, longitude and latitude. [Conclusion) The aboveground biomass and species di-

versity in the grassland of the Two-river Source region showed clear spatial regularity. Altitude, longitude

and latitude were the main environmental factors affecting the spatial pattern of aboveground biomass and

species diversity.

Key words: Two-river Source in Altay Mountains;aboveground biomass;species diversity; spatial pat-

tern;environmental factors
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Fig. 1 Distribution of sampling points of in the Two-river Source region in Altai Mountains
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Table 1 Basic information of sampling plots
R 3 255 RE(E) e (N 4R /m /%%
Sample number East longitude North latitude Altitude Coverage

A 90°08'06" 47°04'51" 2125 90
A,y 90°07'27" 47°04'55" 2 206 75
Ay 90°06'50" 47°04'59" 2279 95
Ay 90°06'08" 47°05'59" 2 417 80
As 90°06'04" 47°05'31" 2 541 60
KA, 89°27'04" 47°22'55" 1760 60
KA, 89°27'07" 47°22'59" 1738 72
KA; 89°27'11" 47°23'03" 1769 74
KA, 89°27'15" 47°23'06" 1823 47
KAs 89°27'00" 47°23'24" 1785 80
KU, 89°15'51" 47°34'30" 1945 45
KU, 89°14'03" 47°33'14" 1899 60
KU; 89°12'18" 47°32'24" 1745 68
KU, 89°08'35" 47°32'28" 1665 50
KU; 89°06'43" 47°32'46" 1 600 68
KUs 89°06'11" 47°32'35" 1650 40
KU; 89°05'31" 47°32'39" 1555 50
KUg 89°00'18" 47°32'42" 1350 45
KU, 89°00'07" 47°32'35" 1331 50
KUy 88°35'28" 47°32'34" 1347 45
KM, 89°08'28" 47°26'46" 1750 87
KM, 89°09'43" 47°25'52" 1982 88
KM, 89°10'30" 47°26'31" 2 398 87
KM, 89°09'04" 47°26'28" 1878 84
KM; 89°09'50" 47°25'23" 2 141 83
S 90°49'02" 46°40"34" 1859 50
S, 90°49'52" 46°41'13" 1980 65
S; 90°50'06" 46°41'53" 2075 70
S, 90°50'28" 46°42'40" 2212 68
Ss 90°56'31" 46°43'23" 2 467 60

AL —As BT AR5 1—5 S REH KA — KA IEAKIRRE 1—5 S KU — KU N PERARE 1—10 54 i s KMy — KM; g 2R
BTRLE 1 —5 S AEH ;S —Ss A =HWF 1 -5 SFEH. &2 AE S FH.
Note: A; — Aj; are sites 1—5 of Akbrak; KA; —KA; are Kailte 1—5 plots; KU; — KUy, are sample sites 1 — 10 of Kuermutu; KM; —KM;

are Kumu Alasan sample sites 1 —5;S; —S; are sample sites 1 —5 of Sandahaizi. The same in Fig. 2 and Fig. 5.
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in the Two-river Source region in Altai Mountains
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Fig. 4 Relationship between aboveground biomass and environmental factors of grassland in the

Two-river Source region in Altai Mountains
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Table 2 Fitting equations of grassland species diversity and environmental factors in the Two-river
Source region in Altai Mountains
HHEER LG I e R P
Environmental factor Fitting equation
Y =—3.08x+1.782% —0. 03x+21. 08 0.15 0.312 1
_ - % o * _ox _ 2
Wi Altitude Y.=1.85+(137.1/(78.96 " sqrt(PI/2))) *exp(—2* ((x—2 041.2)/78.96)?%) 0. 36 0.046 2
Yy =0. 74+ (166.8/(310. 64 sqre(P1/2))) * exp(—2* ((x—2 187.2)/310. 64)%) 0.16 0.215 1
Y, =3.362' —2.552° +7. 12 —0. 092+ 38. 896 0.15 0.463 5
Y1 =—1. 992 +716.592° — 96 439, 3927 +5. 76— 1. 294 0. 69 0.0113
S 4 3 4342 _
% Longitude Y. 0.952% +341. 412%—45 990. 4322 +2. 75x—6. 18 0.73 0.001 4
Yiy=—1.4824+534. 322° —71 935. 182% +4. 312 —9. 66 0.71 0. 006 2
Y, =0. 472 —167. 252% +22 484, 652° — 1. 342+3, 01 0.38 0.086 7
Y1 =—39. 582" +7 479, 062° —529 931. 1122 +1. 672—1. 97 0.55 0.007 8
SR =i 3 2 _
5 Latitude Y. 32.95x" +6 214, 48x%—439 502, 962° +1.38x—1.63 0.66 0.000 1
Y;=—32.44x"+6 123, 88x%—433 481. 352> +1.36x—1.61 0.55 0.002 4
Y, =—5.64x"+1 058. 272° — 74 408. 342> +2.332—2.72 0.61 0.026 2
Yi=—1.432"+0.012*—0. 115 62%+3. 49x—41. 74 0.11 0.8355
= — 4 [~ 3 — [~ -2 [~ — /
S Coverage Y, 2.882*40.5122°—0.514 722 +2.52x—1.09 0.13 0.849 7
Ys=—4.352"+0.624 52°—0.842 72> +2.062x—2. 38 0.12 0.746 1
Y, =—7.872"+0.8852%—0. 754 82*+1.07x—2.53 0.21 0.683 6

WY1\ Y2 Y5\ Yy 435 EE Margalefl 3= & B 45 4. Simpson £ #4544 . Shannon-Wiener 22 PEH8 BRI Alatalo 5] BEFR %, R? 9 AHOC R AL,
Note:Y1,Y3,Y; and Y, represent Margalef richness index,Simpson dominance index, Shannon Wiener diversity index and Alatalo evenness

index,respectively,and R; is the correlation coefficient.
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