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Responses of Functional Diversity of Soil Microbial Communities to Nutrient Additions in Stipa Baicalensis
Steppe in Inner Mongolia, China
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Abstract: To reveal the influence of nutrient additions on functional diversity of soil microbial communities in grassland, Biolog—Eco tech—
nique was used to study the changes in microbial functional diversity in Stipa Baicalensis steppe under seven different N, P and K fertilizer
treatments including single and combined additions of nutrient N, P, and K.The AWCD values of the soil microbial communities followed the
order: NP>P>NPK>NK>N>CK>K>PK. The richness index of microbial communities in soil was significantly higher in NP, P, NPK, NK, and
N treatments than in K and PK treatments. However, evenness index (E) and dominance index(D) of the soil microbial communities were
not different among the seven treatments. Principal component analysis showed that microbial carbon utilization was similar in CK, K, PK
and NK treatments, but different in NP, P and N, NPK treatments. These results implied that NP, P, NPK, and N can increase the metabolic
activity of microorganism, the diversities and the carbon utilization ability of soil microbial community, which improves the soil microbial
functional diversity.
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Figure 1 AWCD dynamics over incubation time
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Table 1 Soil chemical properties in different nutrient addition treatments

AbFH Treatment pH LB OM/g kg™ AR NO;-N/mg-kg™ #45% NHi-N/mg-kg” 4 Total P/g-kg™ S Available P/mg-kg™

CK 6.93+0.03ab 35.92+0.59bc 4.43+0.25h 6.83+0.12b 0.34+0.007d 3.94+0.26d
6.67+0.05bc 34.58+0.69cde 3.47+0.34cd 3.95+0.79de 0.32+0.005d 3.62+0.18d

P 6.69+0.01bc 45.13+0.59a 1.94+0.03e 6.68+0.74b 0.54+0.023a 42.59+2.33ab

PK 6.55+0.05¢ 35.66+0.47bc 2.10£0.23e 2.75+0.07e 0.40+0.014bc 24.84+2.65¢
N 6.62+0.05¢ 36.76+0.44b 4.09+0.30bc 11.61£0.59a 0.33+0.020d 4.13+0.29d

NK 6.74+0.13bc 35.36+0.71bed 5.99+0.50a 7.77+1.14b 0.32+0.009d 5.31+0.27d

NP 7.04£0.13a 32.97+0.47e 3.80+0.24bcd 4.83+0.20cd 0.42+0.016b 48.77+£5.22a

NPK 7.1310.12a 33.89+0.60de 3.04+0.21d 6.17+0.32bc 0.38+0.011¢ 34.82+4.98h

T [FF A R ) 7R ROR 22 A B 35 K- (P<0.05) . Rl

Note : Means followed by different letters indicate significant differences at P<0.05. The same blew.
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Table 2 Diversity indices of soil microbial communities in different

nutrient addition treatments

K .PK 43 5] BEFE 5 E AL EJEFE 50 D % P 4b
FR(PK BRAM A N ACFEY) CK A E R AT E .
24 ERHOH
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B P Y e FULEETE 96 b 1) AWCD (LIRS £ AR5 B
. 3+0.124¢ . +0.03 . +0.025al N . N . N
2.119 8+0.043¢  0.601 1x0.012b  0.848 620.006ab ) 2l 5 S BRI A ':ﬁ R AR5 55
P 2.581 4£0.018ab  0.650 2+0.005ab  0.905 2+0.003a HIEIEPRES | O R LI R AR 2N VN VSR Wy
2717 5£0.082ab  0.694 6:0.021ab  0.916 6:0.008a [ DTRA LK o Biolog—Eco #z I 31 R IE7ERT 2 4~
PK 2032 6£0.182¢ 0717 4£0.064a  0.774 0£0.084h B4y FHIERATE W32 3 (1L PC1 ZR A R HES ) o
NK 2.556 2+0.105b  0.640 8+0.026ab  0.896 1x0.011a 2L IR X — R (PC) BTk K e P Fih 26
NP 2.791 5£0.068ab  0.679 120.016ab  0.925 6+0.004a HTA, FEASE 3 R 2 FhE LR 2 R
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Table 3 Loading values of principal components of 31 sole carbon sources
JF42 Well IR Carbon substrate F 4> 1 PCI FAIr2 PC2
H2 D, L-a—@fR M (HAth) D, L-a—Glycerol Phosphate 0.846 0.165
B3 D-2RFUHEE IR (B2 ) D-Galacturonic Acid 0.841 0.058
Gl D274 — % (B2 ) D—-Cellobiose 0.818 -0.097
G2 1- B A # (A ) Glucose—1~Phosphate 0.815 -0.019
D2 D—H & (§#2% )D-Mannitol 0.738 -0.111
E4 L-FRE MR (R LM ) L-Threonine 0.633 0.143
D4 L-22 F R (LIRSS ) L-Serine 0.626 -0.037
A2 B—F KD AT BHF (5245 ) B—Methyl-D—Glucoside 0.511 -0.220
E2 N-Z1-D #iZHE (B28) N-Acetyl-D-Glucosamine 0.471 0.086
A3 D-2FFUBHIR y- M5 (Bi2S) D-Galactonic Acid y-Lactone 0.444 0319
E3 -5 T MR (]2 )y-Hydroxybutyric Acid 0.426 0.095
G4 2K 2z (HoAth ) Phenylethylamine 0.295 -0.026
F2 D iR B2 ) D—Glucosaminic Acid 0.218 0.092
Bl TR F S (152 ) PyruvicAcid Methyl Ester 0.161 0.095
B2 D-A (2 ) D-Xylose 0.138 -0.003
DI i35 80( 52 ) Tween 80 0.121 0.131
F3 A BERR (JEZS ) Itaconic Acid 0.121 -0.048
F1 JIFBECHEZ ) Glycogen 0.054 0.113
B4 L-R [ 14 (RIS ) L-Asparagine 0.041 0.423
El a-IRWIRE () a—Cyclodextrin 0.032 0.898
D3 4R R (HAL ) 4-Hydroxy Benzoic Acid 0.030 0.082
H4 Ji& e (HoAth ) Putrescine 0.029 0.719
F4 T mE-L-4 2R (4RI ) Glyeyl-L-Glutamic Acid 0.021 0.165
C3 2-FR R (Fifl) 2-Hydroxy Benzoic Acid 0.018 0.007
G3 a— ] iR (3iAth ) a—Ketobutyric Acid 0.002 0.922
Cl ¥ 40(JEJ ) Tweend0 0.001 0.115
2 i—TREEHEEE (B2 )i-Erythritol -0.009 -0.040
A4 LK5 2R (B BR 2 ) L-Arginine -0.037 0.136
C4 L-FRNER (A LR ) L-Phenylalanine -0.120 -0.066
H1 a-D-FLBH(FEZS)a-D-Lactose -0.157 0.275
H3 D-3E R (Hifth ) D-Malic Acid -0.200 -0.025
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Figure 2 Principal components analysis of carbon utilization in

different nutrient addition treatments
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