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Abstract: Artificial grassland of Elymus nutans, Puccinellia tenuiflora and Poa crymophila were selected
as the research objects in different alpine artificial grasslands in the Sanjiangyuan Area of Qinghat Prov-
ince. Soil microbial biomass carbon (SMBC) and soil enzyme (urease, alkaline phosphatase, nitrate reduc-
tase) activities were analyzed aiming to reveal their growth season (June-September) dynamic characteris-
tics and the relationships between the SMBC and soil enzyme activities. This study could provide a refer-
ence for the restoration and management of degraded alpine grassland ecosystem. The results indicated
that the content of SMBC in divers aged artificial grasslands varied observably during the growing
season. Grassland cultivated Elymus nutans was more conducive to the accumulation of SMBC than
Puccinellia tenuiflora and Poa crymophila grassland. The activities of soil urease, alkaline phosphatase
and nitrate reductase in alpine artificial grasslands fluctuated in a certain range during the growing
season, i.e. having significant seasonal variations. The same soil enzyme activity in different artificial
grasslands was also diverse. The SMBC content and soil enzyme activity was not only significantly
affected by soil and climate factors such as soil temperature, soil moisture and air temperature, but also
by grass species, cultivation periods and growth months as well as their interactions. A correlation analy-
sis showed that there was a obvious correlativity between SMBC and different soil enzyme activities
in the alpine artificial grassland, and there also existed a marked significant correlation between different
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soil enzyme activities.
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Fig. 1 Monthly dynamics of w(SMBC) in artificial grassland of different cultivation years
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Table1 Results of two-way ANOVA for the analysis the main effects of the pasture types, season, cultivation
years and their interaction for w(SMBC) and soil enzyme activity in artificial grassland

—— w(SMBC) S-UE &M S-ALPIEH S-NR iFE

df F of F df F df F
AR 2 19.82 2 12.03 2 1.074 2 361.29
FhiHAEMR ] 67.96 ] 1.21 ] 22.259 ] 82.58
A& 3 21.01 3 83.07 3 14.611 3 131.91
i R R R 2 14.39 2 3.69 2 7.312 2 14.69
@ <R {5 6 8.64 6 42.44 6 9.662 6 138.78
FRAESER <A fy 3 43.30 3 17.98 3 33.806 3 50.90

W SR 4ERR (P=0.278) 3f S-UE it A B F R b, HAb B & {2 E e B %0 w(SMBC). S-UE§#: . S-ALP

i&¥E . S-NR ¥tk (P<0.001).

WEPREHATIEMS-ALPIERBERK SR
“V'RIZE AL, B E B HFE6 A AR EHA, S-
NR iEHFF B FIRN" A" VIR, BE
R BES 8.6 4.

4a N\TEHLIBEBMERSZTHELE2, &
MR E B A TEHS-UE, S-ALPEHRAK
ERANEAEGE T RARES, MAEBHAET
A, S-NRIEHENIEE K ERET M, 9 A TRRIR
KE. EEERMA TR S-UEEHREZE WL
2218 TF%, T S-ALP., S-NR iE#2 31 “N" V" &
Wahiad, BRESHAE TR B ERREE
ANTEHIMEREENSE AR A", HKHE
SRR AET. 8. 98 . FEMNERHE): HE

k. ATEMBHER . A KAG EAXEEA
5t IR S-ALPiEHE . S-NR X BIR B ER
1 (P<0.001).

23 SBMC5 HRERFEEMEXMEST

SBMC 5 + i RgIE tEMI R4 W3R 3. BR
20 BEEBRMEAT.EM I, Hib A T 1+ KAE
HEHEMwW(SMBO)E B EH XX R, B ARIRE
FIKF, 402 a ERBE R E R A TR w(SMBC)
5S-UEIEHERE ERAMEXX R, 5S-ALPE
HERBEEHEXLR aEEEREATED
S-UEEHE S5 wSMBC)E B FEH XX RK; S
EHZANFESERZMBENHEEXER, In
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Table2 Seasonal dynamics of soil enzyme activity in artificial grassland of different cultivation years

EHER it A S-UE{&#/(U/g) S-ALP#EME/(Ulg)  S-NREM:/(Ug)
6 1011.83 (2.02)* 17.05 (0.03)* 4945 (1.20)®
7 943.08 (29.64)" 18.59 (0.02)* 53.55 (0.34)°
ERBEHT 8 924.72 (25.97)"® 17.31 (0.02)* 23.94 (0.79)*
9 891.22 (8.49)" 20.94 (0.29)* 56.94 (4.78)"°
6 1004.26 (2.28) 16.58 (0.08)° 5258 (1.96)°
7 958.52 (1.34)* 18.86 (0.01)" 68.69 (6.92)"
a EgE ( )cB ( )B ( )M
8 914.23 (21.90) 16.69 (0.08) 86.92 (4.57)
9 839.65 (13.15)® 20.46 (0.39)* 76.16 (2.80)*
6 863.54 (23.89)® 20.97 (0.04)* 119.23 (7.81)*
. 7 968.71 (6.31)* 19.07 (0.03)* 90.17 (3.74)
R R
TR 8 1 046.79 (25.58)* 17.41 (0.05)* 21.90 (0.60)°®
9 861.79 (7.84)® 20.44 (0.14)* 77.87 (0.89)**
6 930.98 (1.22)*® 17.42 (0.02* 137.56 (3.38)
7 1029.15 (3.20)* 19.75 (0.06)< 47,93 (1.46)®
ERBHE 8 1011.83 (3.93)® 16.86 (0.05)< 14.12 (0.27)¢
9 847.95 (1.26)€ 14.93 (0.01)® 12.62 (0.73)
6 938.85 (0.25)" 15.65 (0.02)€ 12427 (0.67)*
7 950.65 (1.65) 19.96 (0.04)® 123.63 (2.02)*
4s R ( )cc ( )B ( )C
8 871.55 (5.24) 17.66 (0.05)° 4129 (0.25)°
9 870.68 (2.06)® 19.23 (0.01)* 65.21 (0.70)*
6 811.26 (1.56)* 17.18 (0.02)® 24.22 (0.58)
7 990.85 (2.65)" 20.16 (0.01)* 48.95 (1.06)®
i B
SRR 8 996.97 (1.42)* 19.12 (0.02* 144.77 (1.35)*
9 910.88 (0.69)* 13.12 (0.01)¢ 107.97 (0.37)

a~d3HFER2a. 4a ATESD HHBEHEARRAEREVRZEZRBE (P<0.05); ANCAHHRRE—-£KEN 22, 42 KFH

AN TEH A+ ERFEEE R B E (P<0.05).

Table3 Correlative coefficients between w(SBMC) and soil enzyme activity under different artificial grassland

#£3 FARAIE#AEEEEN wSBMCHEX RN

o EEEFHEEEA TENR BEREREATEH
At w(SMBC) S-UEE#E S-ALPHEME S-NRIEW  w(SMBC) S-UEEHE S-ALPIEME S-NRIEH
w(SMBC) 1 1
24 S-UE#EME  -0.759° 1 -0.417 1
S-ALP}EH:  0817°  —0.637 1 —0.275 ~0.691° 1
S-NR &P 0.184 0.059 0.588° 1 0.490 ~0.681° 0.181
w(SMBC) 1 1
42 S-UE& 0.768" 1 0.702° 1
S-ALP{EHE 0665 0.822° 1 0.079 ~0.089 1
S-NRi& 0447 —-0.021 0.315 1 0.521 0.958" 0.079
o R RBRBEATE R
At w(SMBC) S-UETEME S-ALPIEHE S-NREH
w(SMBC) 1
’a S-UETEH  0.592° 1
S-ALP#E#: —0.643°  -0.925° 1
S-NRiEH#H -0.587° -0.755° 0.872° 1
W(SMBC) 1
‘s S-UE{E#  0.596° 1
S-ALP & 0.789° 0.483 1
S-NR{EME 0362 0.597° -0.160 1

afRFE P<0.01; bfLF P<0.05.
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