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Abstract: With the alpine grassland of Maduo County in the source region of the Yellow River as the
study object, different types of rhizosphere growth-promoting bacterial fertilizers (PGPR) were applied in
situ in the field to study the responses of readily available nitrogen, phosphorus and potassium amount
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of soil in the alpine grassland to different types of bacterial fertilizers, and grassland soil nutrient pool
activation technology was used to screen suitable bacterial fertilizers, are in order to provide technical
support for sustainable development of grassland in the source region of the Yellow River. The results
showed that the readily available nutrients in the surface layer of the alpine grassland increased first and
then decreased with the growing season. A comparison of five kinds of bacterial fertilizer treatments with
sterile CK treatment showed that the soil w(ammonium nitrogen) increased by 12.97% to 41.18%, Bacil-
lus megaterium was the most significant (41.18%); w(nitrate nitrogen) of the soil increased from 12.72%
to 37.88%, the most significant being Bacillus mucilaginosus (37.88%); the change of soil w(readily
available phosphorus) was from —4.48% to 28.77%, and B. mucilaginosus (26.11%) and bacillus gigan-
tea/glial/methylotrophic bacteria (28.77%) were the most significant; w(readily available potassium) in
the soil increased by 2.65% to 10.42%, B. mucilaginosus (10.42%) was relatively significant. A com-
prehensive analysis showed that the application of B. mucilaginosus fertilizer to the soil might effec-
tively improve the readily available nutrients under the relatively good hydrothermal conditions pe-
riod for alpine grasslands with a harsh natural environment.

Key words: soil N, P, K; rhizosphere growth-promoting bacterial fertilizer; source area of the Yellow River
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Table 1 Physicochemical properties of total

nutrients in the alpine grassland .
107

TEWRE/cm  w(BR) wlR A wlEBE)  wlEAD
0~10 21.554 1.127 0.540 16.829
10~20 21.499 1.032 0.398 12.258
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U ZE £ K 15 B A0 4 5.0x10"° CFU/g, i85 28 48
FEBE IS B BUCH 1.0x10° CFU/g, 98 AR S AT B A
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Table 2 The experimental plot treatment and application
of microbial fertilizer on alpine steppe

A Ab 7 MENE /g BoK /L
CK =X 0 0
G R 0 0
W RIS K 0 4
BM R 7K R R A R TR 6 4
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Ab 7 w(EEASR) -
— 1323i01(;18 _ 7d 21d 37d 45d
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P 2.714+0.191%% 4.277+0.3934% 5.373i0.544[’° S ot e
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different bacterial fertilizer treatments in alpine steppe yunderthe
-6
b wEEER) -
— 1d _ 7d 21d 37d 4
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; . . 2.472+0.275™ 4.257+0.408> PP
1.143+0.050*" 1.868+0.507" 3.643+0.388*" . on s
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o O o - . 0847 5.31240.458"™ 2.660+0.199>
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Qb3 At 25 A P E) 25 S5 A8 I 25 A B 45 K, PF
b3 T CK. G, W, BMK Ak B Hi A 4% &b
PR ZEF AR E .
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BM . BMK A3 i 255 T G AR B, oAt kb 2 1) 2 55
VNTE N

ARFES 1R A 3 w(H R A5 Ak B ) 25 AN
% AL B 7 K, MUK Ab 3 5 2% 5 T Hofth 4b
P, A PR 22 ORI AR EEES 21 K, P
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e Y T E

o FE R JEUAN [ TR AEAL BE R 10~20 em 448 w(ik
) . WO R Sl A AR AR W2 6. AbBRES 1K,
+ e wGE S BE)CK . G b P 55 T W, PALEE,
Al b B ] 2 SR B 2 ABFRER 7 K, BMK Ah B i
FEHTCK, G, W, PF, BM kb B, HoAth &b 2 ] 22
SN b FEAS 21 K, BMK AR H B 35 T CK.,
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£5 BEEERETFFELLIET 0~10 cm T HEF wiERES . w3 HH) B B i8] 5 2528 LR 1E

Table 5 Change of w(soil available phosphorus) and w(soil available potassium) (0—10 cm) under the

different bacterial fertilizer treatments in alpine steppe 10°
Ak H W)
1d 7d 21d 37d 4 5d
CK 4.276+0.494" 4.703+£0.195> 6.845+0.465™ 7.948+0.258" 4.384+0.839*™
G 3.652+0.419% 4.559+0.206** 6.746+0.528> 7.592+0.787% 4.013+0.821%
W 4.052+0.703** 5.220+1.078" 7.198+0.4174% 7.459+0.588" 4.512+0.486*
P 3.914+1.233* 4.915+0.447" 7.925+0.624*" 7.592+0.648" 5.023+0.173*%
PF 4.265+0.790"" 4.186+0.579% 8.045+0.448" 8.451+0.162% 5.891+0.672*
BM 4.781+0.689* 5.817+1.356* 8.014+1.053* 9.102+0.408*" 6.234+0.469*
BMK 4.803+1.086™ 4.943+1.594" 8.174+0.581"" 10.023+1.884"™ 5.98441.483
MUK 3.409+0.304" 4.753+£1.527* 8.339+0.570™ 10.235+0.965* 4.862+0.411*
Ab 3 wCH AR
1d 7d 21d 37d 45d

CK 153.65+4.65 155.55+3.95%™ 156.35+4.69% 164.75+1.224% 139.3343.49
G 148.82+0.92* 156.66+4.26™ 152.3142.54%% 158.80+4.425 138.2842.16
W 151.19+1.96* 153.82+4.99™ 153.56+2.69% 153.72+3.55% 151.8540.35%
P 146.81+£4.29* 170.90:£22.995 173.10+8.95™ 176.40+8.73"% 147.9346.74%
PF 152.56+3.19% 153.93+1.84™ 133.944+4.36 169.11+£3.45% 161.82+2.99%
BM 158.80+4.55% 166.00+12.0148 169.90+6.374% 172.26+1.64* 155.3343.45%
BMK 156.40+3.04* 164.47+2.685 175.41+7.38™ 181.91+6.60" 151.01£2.83%*
MUK 151.0942.524° 171.56+£7.52** 169.50+14.04*%° 178.38+19.51%* 179.17+16.91*

A~D R[] — i [A] S AN [ AR B 38 wGE RO ) w22 57 35 (P<0.05); a~d 3275 ) — A BH7E AN [) Hi i) o5, 4 4
wHRUE) . wOERLEN 22 53 3 (P<0.05).
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Table 6 Change of w(soil available phosphorus) and w(soil available potassium) (10—20 cm) under the
different bacterial fertilizer treatments in alpine steppe
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10°°

s WL )
1d 7d 21d 37d 45d
CK 2.258+0.223% 1.593+0.085 3.256+0.352" 3.562+1.094 2.107+0.361%
G 2.290+0.346* 2.202+9.776% 4.22140.11145 5.752+1.068** 3.052+0.588""
w 1.795+0.970* 2.320+0.073%* 3.489+0.5625 4.236+0.690° 3.049+0.100%®
P 1.954+0.229"%" 2.654+0.371% 4.889+0.667** 5.102+0.513" 2.628+0.793%°
PF 1.775+0.323"% 2.27240.1145 4.123+0.5365 5.116+0.416™ 2.85240.488""°
BM 1.88240.320""" 2.475+0.208" 3.95140.9245¢ 4.841+0.097" 2.48140.240""°
BMK 1.87440.419"P" 3.079+1.012% 5.061+0.213* 5.124+0.6545 2.556+0.503"F¢
MUK 1.924+0.130"" 2.601+0.128"% 4.862+0.110%%" 6.269+0.620" 4.566+1.787*
WA
Qb
1d 7d 21d 37d 45d

CK 133.74+1.88"% 146.05+2.2445 151.58+2.64% 152.19+2.81% 132.7143.27*
G 128.93+£1.29%% 139.60£1.66" 145.30£7.124%° 152.17+5.46™ 138.99+4 425"
w 134.55+4 .53 140.60+9.27¢ 152.90+6.33%® 159.53+6.99"5 137.57+£3.21¢P
P 133.50+4.80""° 151.94+7.548¢ 135.90+9.04"" 155.64+4.54"5 135.57+1.61""
PF 129.65+4.90% 146.30+£12.50% 134.40+4 .42 154.58+2.98"5 148.27+1.424
BM 134.20+8.75° 158.83+8.82"5 150.00+£7.20%® 164.70+2.44* 149.87+4.9745
BMK 138.61+8.87% 161.91+3.28* 144.40+9 425" 160.92+8.724 145.23+5.4948¢0
MUK 145.66+6.64" 157.03+3.50* 158.76+6.81* 142.50+10.74%" 153.46+1.10%

A~D F7R []— B ]SS AL FER A 3w A ) . wGH R 22 5 035 (P<0.05); a~d 7 [F]— b FRAE AN (] o 7] 0+ 1

W) . wOERE) 22 53 .35 (P<0.05).

37 K, MUK 203 i 25 8 7 At b 3, JHC A kb 2 )
ZRORI ;AL 45 K, MUK AbFE 5 2 5 T CK
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