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Response of Soil Microbial Dlver51ty to Long-term Enclosure in Degraded Patches of

Alpine Meadow in the Source Zone of the Yellow Rlver . |
YANC Peng-nian* LI Xidai" 2" | 11 Cheng- y1 ]jUAN Qﬁr eng- wel S ' o— Fy
(1. College jof Agrleulturé abd Animal Husbandry, anghal University, meng 810016, China; 2. Stale Kfy Laboratory of Plateau Ecology and Agriculture , Qinghai

Umversﬂy Xining 810016, China) s J . o

Abstri:gt The soil pH, wafer content, nutrients, and| mlorjoblal commumty composmon and diversity among one- yedr term (E1), short-term (F4), and long-term (E10)
encldsutes were analyzed for understanding the response of soil bacterialiand fungal communltles to long-term enclosure in degraded patc! ‘hes of alpine meadow in the source zone
of the Yellow River, through determining the soil physicochémical propertiesaid microbial diversity using high-throughput sequencing technology. The results showed that the
El enclosure’ slgmflcdmly decreased soil pH, whereas long-term and short-term enclosures increased soil pH. The long-term enclosure could significantly increase soil water
content and total nitrogen content, and the short-term enclosure could significantly increase available phosphorus content. The long-term enclosure could significantly increase
the bacterial Proteobacteria. The short-term enclosure could significantly increase the abundance of the bacteria Acidobacteriota. However, the abundance of the fungus
Basidiomycota decreased in both long-term and short-term enclosures. With the extension of enclosure years, the Chaol index and Shannon diversity index of bacteria showed
an increasing trend, but there was no significant difference between long-term and short-term enclosures. The Chaol index of fungi gradually increased, and the Shannon
diversity index first increased and then decreased, but there was no significant difference between long-term and short-term enclosures. Redundancy analysis indicated that
enclosure altered microbial community composition and structure mainly by changing soil pH and water content. Therefore, the F4 short-term enclosure could significantly
improve the soil physicochemical properties and microbial diversity at the degraded patches of alpine meadow. The long-term enclosure is not necessary and will lead to the
waste of grassland resources, reduction in biodiversity, and restriction of wildlife activities.

Key words: degraded patches; alpine meadow; enclosure; soil physicochemical properties; microbial diversity
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Table 1  Location, altitude, and main composition of plant community
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El ﬁéj;gij?gi 3610 989. 52 36. 41 nﬂi””ﬁi%ﬁj;gagﬁﬁwgiﬁ ZBR, 8%
- zﬁﬁtlgi:j?%gz, 3610 536,71 1863 ?E%ﬁé R NN RN S B 1 L S
E10 lﬂéﬁ;?ﬁfgig‘ 3720 33181 6.67 Haﬁﬁmﬁf AR AR, B AR
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Taraxacum officinalis . ¥R 5% ; Potentilla anserina . 3216 XT3 : Saussurea pulchra | H#BOK . Poa Spp-

I HE . Kobresia pygmaea , ¥ 7 58 ; Ligularia virgaurea ., JEJH .

: Oxytropis ochrocephala , 325 : Carun buriaticum , ZE L. Gentiana macrophylla , /A Y ;

2033 ; Ajania tenuifolia F175 EE .

Astragalus sp. ; G s AR (MTIR) Bl £REF 1 a, F4 FREF 4 a, E10 FREF 10 a, F[H
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Table 2 Differences in soil physical and chemical properties between different enclosure years

HE ok (S0C) w(TN) w(TP) o(NH; -N) »(NO; -N) w( AP)
AERR pH /% /g-kg™! /gkg™! /gkg™! /mg-kg ! /mg-kg ! /mg-kg™!
G 6.46 +0.06c 18.91 £0.01b  93.38 £8.63ab  3.85+0.07¢  0.67 +0.01b  9.00+0.79a 17.14 =1.14ab 7.12 +0.38b
El 6.30£0.06d 21.65+0.02b 83.56 £9.52b 4.37£0.10ab 0.75+0.03a  9.65+0.93a 14.78 £0.76b 7.05 +0.18b
E4 6.91 £0.06a 21.88 £0.01b 115.01 £0.60a 4.00 £0.24bec  0.72 +0.0lab 9.17 £0.49a 18.65+0.05a 9.51 £0.47a
E10 6.68 +0.03b 26.15+0.0la 116.75£10.09a 4.66 £0.15a 0.78 +0.03a  8.86 +0.26a 14.95+0.90b 7.84 +0.43b
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Fig. 2 Composition of bacterial community at the phylum level under different enclosure years
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Fig. 4 Composition of bacterial and fungal community structures at subordinate level under different enclosure years
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Fig. 5 Relationship between soil physicochemical properties and microbial community diversity
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