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ABSTRACT: Method of spatial variation instead of temporal variation was used in the study, six sites, which from 3220 m (S1) to
4790 m (S6), were established along every 200-300 m altitude in the alpine meadow in Qinghai Sanjingyuan National Reserve. Biolog
Eco-Plates method was used to explore the distribution patterns of functional diversity of carbon source utilization along an elevational
gradient, trying to analyze the effect of altitude changes on the patterns and its response. The results showed that, with the increase of alti-
tude, microbial functional diversity indexes were in a trend of decreasing first and then rising, which was similar to the variation of
AWCD. Microbial metabolic structure at different altitudes presented certain degree differences detected by Detrended correspondence
analysis.The utilization degree of six carbon sources were different, and the polymers was the dominant carbon source. Canonical corre-
spondence analysis and partial Mantel test indicated that altitude, phosphorus and available phosphorus content, but not plant diversity,
significantly correlated with function diversity distribution pattern in Qinghai Sanjingyuan National Reserve. Understanding carbon uti-
lization degree at different altitude can provide fundamental data to reveal microbial life process in Sanjingyuan.
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Table 1 Site basic information in this study

Sample name Altitude Latitude Longitude Slope Aspect
S1 3220 m 35° 56'6"N 100° 0527"E 5° North
S2 3490 m 35° 40'10"N 99° 55'13"E 5° North
S3 3880 m 35° 4126"N 99° 33'1"E 15° 30° , Northwest
S4 4140 m 35° 2428"N 99° 21'6"E 5° 20° , Northwest
S5 4480 m 34° 22'15"N 97° 56'57"E 18° 30° , Northwest
S6 4790 m 34° 08'16"N 97° 4022"E 15° North
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Table 2 Soil biogeochemical properties and microbial diversity along the altitudinal gradient distribution

Environmental factor S1 S2 S3 S4 S5 S6
Mo 0.169+ 0.05° 0.168+ 0.04° 0.200% 0.04° 0.280+ 0.04° 0.402+ 0.07° 0.404+ 0.06°
pH 7.74% 0.05° 7.72+ 0.08° 7.57+ 0.05® 7.38+ 0.15° 6.51+ 0.22° 6.23+ 0.36°
T_10(C) 23.09+ 0.96° 15.73+ 0.49° 19.36+ 1.05° 11.35+ 0.58¢ 11.36% 1.14¢ 12.90+ 1.03¢
TK(g/100g) 0.367+ 0.01° 0.262+ 0.03" 0.326x+ 0.03* 0.238% 0.03° 0.245+ 0.05" 0.241% 0.06"
TP(g/100g) 0.052+ 0.00* 0.044+ 0.00° 0.058+ 0.01*® 0.065% 0.01*® 0.063% 0.00® 0.066+ 0.02°
TS(g/100g) 0.074% 0.08® 0.044+ 0.00° 0.076+ 0.03*® 0.105+ 0.03* 0.116+ 0.03* 0.097+ 0.02*
NH,-N(mg/kg) 6.35% 2.21™ 5.06+ 1.54° 6.02+ 1.61™ 6.43+ 2.05abc 14.02+ 9.22® 14.57+ 9.83°
NO;-N(mg/kg) 36.83+ 14.37° 38.6+ 9.48° 38.04+ 7.32° 53.24+ 10.54° 43.07+ 6.53° 54.32+ 25.78°
TN(g/100g) 0.288+ 0.01¢ 0.251% 0.03¢ 0.379+ 0.05° 0.533+ 0.06° 0.606+ 0.11ab 0.674+ 0.11°
SOC(g/100g) 2499+ 0.18° 2.419+ 0.37° 391+ 0.44° 5.783+ 1.10° 7.283% 1.55° 8.126%+ 1.44°
AN(mg/kg) 182.53% 17.19° 204.31+ 38.95¢ 279.64+ 43.77° 408.14+ 75.31° 507.9+ 108.66° 510.88+ 70.19°
AK(mg/kg) 327.28+ 23.69* 233.18+ 43.06° 257.62% 62.31° 34423+ 43.71° 163.41+ 30.88¢ 267.07+ 62.44"
AP(mg/kg) 20.58+ 3.80° 8.02+ 2.53¢ 29.35% 7.49® 35.85+ 13.26° 18.30% 3.00b° 28.06+ 8.88*
C/N 8.67+ 0.31d 9.60+ 0.76* 10.36+ 0.56™ 10.80+ 0.91° 11.97+ 1.12¢ 12.05+ 0.49°
Micro Shannon index 3.322+ 0.02° 3.294+ 0.03° 3.201+ 0.04° 3.295+ 0.03° 3.235% 0.03° 3.298+ 0.03¢
Micro Simpson index 0.962+ 0.00° 0.960+ 0.00° 0.955+ 0.00c 0.960+ 0.00® 0.958+ 0.00° 0.960+ 0.00°
Micro MclIntosh index 9.100£ 0.70° 8.968+ 0.88° 7.093% 0.76b 6.935+ 0.63b 8.476x 0.43a 8.485+ 0.87°

E: RH Mo pH.T 10, TK, TP, TS.NH,-N . NO;-N,TN,SOC,AN,AK AP .C/N Micro Shannon index,Micro Simpson index #1 Micro McIntosh
index RN FRITE BRBIEE . L1 10em BE . 2. 28 M . ZEE HEE. 28 T BB EYR AR FUEL BAELL RBEYER
Y REYFERIERNMEN A ERY, B—THAEFERTREEREZ(P<0.05),

Note: Mo, pH, T 10, TK, TP, TS, NH,*-N, NO;-N, TN, SOC, AN, AK, AP, C/N, Micro Shannon index, Micro Simpson index and Micro McIntosh index in

table means moisture, potential of hydrogen, temperature of 10cm, total kalium, total phosphorus, total sulfur, ammonium nitrogen, nitrate nitrogen, total

nitrogen, soil organic carbon, available nitrogen, available kalium, available phosphorus, the ratio of carbon to nitrogen, microbial Shannon index, microbial

Simpson index and microbial McIntosh index, respectively. Different letters in a same row means significant difference among samples (P<0.05).

22 TR A EEE ORI BE T HHE

THREAFB R FRAET, SRR 3 REE R
AWCD F-#{H, %] AWCD a3 & (ILIE 1), 455R3R0, 7
168 h Z P, A B AT, T3 Bt AR A 3R kg i, e,
M 24 h % 144 h Z[i] , AWCD B4t , 2= B A Yy 3T 2 —fik
U5 R FA BB T 508 , 144 T J X ik 5 0% R FF S 8 32 s 1, 7
168 h b sA 3D, AWCD B 3514 1.503.1.456.1.082 .1.122,
1329 1375, 4 B 15k A W % ik A9 AR 38F 66 O R R -
S1>$2>86>85>84>S3,,
2.3 miERIEHNZ EER SN

FIF A RUAEYTE 168 h 1) AWCD {Hi##17 DCA HE)F, 15
) e E (WK 2), DCAL Fl DCA2 Wi/ NHER 4o 5 i i
T 24.2%F1 13.2%1788 5. A IGHROB BE R RE M A3 A B S RE SRR
TERSA A (848 ARG, S1.S2 ARHEIR LI, A i #E
JRA B AR i, R AT, FEHESI AR T, S4 fE
BB L R ), R S3 A B Y, S5.S6
Ry R TR AR M DX R B RN R ERCR, F AR HE T R R
Jr, B SA BRREEMA

—0-SlI
1.6 - |o-s2
<) |[=—=+=—S3
2 X | ——S4
g —O—S85
E 12 —%—56
2
(24
>
o
=
5 08F
=3
o
5]
z
g 04f
g
o
>
<
00 -
L 1 L 1 L 1 L 1 1 1 L 1 L 1 " 1
0 24 48 72 96 120 144 168 192

Time/h
B 1 ARiE%HEE el R

Fig.1 Average well color development of different altitudes
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