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Effects of different management strategies on the number of soil nitrogen microorganism

groups in an alpine meadow
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Abstract: Understanding the micro-mechanisms of soil nitrogen formation can provide useful information about
the growth and recovery of microorganisms in an alpine meadow. In this study, soil samples were collected
from the alpine meadow in Maqu from sites under four types of management; unfenced, enclosed, enclosed
with fertilization, and enclosed with sowing. The number of soil nitrogen microorganism groups was deter-

mined by the plate colony count and MPN (most probable number) methods. The number of nitrogen bacterial
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groups decreased with increasing soil depth at all sites. The number of nitrogen bacterial groups was signifi-
cantly higher in the 0 —10 cm and the 10 — 20 cm soil layers (P<C0. 05) than in the 20— 30 cm soil layer
(1.23—4.03 times and 1. 11—2. 25 times that in the 20— 30 cm soil layer, respectively). There were also sig-
nificant differences in abundance among the microorganism groups. The groups were ranked, from most abun-
dant to least abundant, as follows: ammonifiers™>denitrifying bacteria>>nitrifiers™>aerobic nitrogen-fixing bac-
teria (aerobic NFB) >>anaerobic nitrogen-fixing bacteria (anaerobic NFB). In the same soil layer, there were
significant differences in the abundance of bacterial groups among the different management strategies. The ni-
trogen bacterial groups were most abundant in the enclosed fertilized grassland and enclosed sown grassland,
less abundant in enclosed grassland, and least abundant in the unfenced grassland. The amounts of ammonium
nitrogen and nitrate nitrogen decreased with increasing soil depth in all treatments, and were significantly high-
er in enclosed fertilized grassland and enclosed sown grassland (P<C0. 05) than in enclosed grassland and un-
fenced grassland. These results show that, in the alpine meadow, the number and types of soil microorganisms
and the contents of different forms of nitrogen can be increased by enclosure with sowing and enclosure with
fertilization.

Key words: alpine meadow; soil microorganism; the physiological bacteria group of nitrogen; management

measures
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Table 1 Effects of different management measures on soil ammonium nitrogen and nitrate nitrogen

Kb 7 NH,; "-N %% Ammonium nitrogen content (mg/kg) NO;  -N & %t Nitrate nitrogen content (mg/kg)
Treatment 0~10 cm 10~20 cm 20~30 cm 0~10 cm 10~20 cm 20~30 cm
AHEE NF 26.76+1.01c 19.9940. 95¢ 17.4940. 63b 8.77+0.61c 5.124+0.29b 2.734+0.73b
I E 31.474+1.20bc  24.7741.20bc  21.2741.20a 9.4640. 49bc 5.4340. 24b 3.1240. 07ab
FBl R + it i EF 38.56=+1. 80a 31.86+1. 80a 22.44+0.67a 11.46+0. 71a 7.244+0. 87a 4.6240. 65a
[ + %M % ES 34,2442, 65ab  27.54+2.65ab  20.70+1.00a 10. 944+0. 25ab 6.6840.21ab 4.3740.19ab

NF: No-fenced; E: Enclosed; EF: Enclosed with fertilization; ES: Enclosed with sowing; ¥ ¥ N 3 N8 E 19 F I E EFRifE 2 s RS R/NEG 50
ZFeRAE P<<0.05 KF-2 5 8 % . Data in the Table are the average of three replicates+ standard deviation; Different small letters mean significant

differences at P<Z0. 05 level.
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