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Abstract: With the 14-year enclosed grassland and the grazed grassland as controls, the impacts of anthropogenic
shrublands ( Caragana korshinskii) with different planted years (3 a, 12 a, and 22 a) and planted intervals (40 m, 6 m,
and 2 m) on the soil microbial mineralization and the responses of these lands to the water gradients ( embient rainfall,
initial watered saturation, drought) were investigated in the desert steppe of Eastern Ningxia, China. It was founded that
the soil total nitrogen content in the 0—20 c¢m and 0—100 cm soil layers of the shrubland increased with the year and
density increase of shrub introdution which were higher than those of the grazing land, 0.28—0.42, 0.27—0.42 g/kg and
0.28—0.51, 0.27—0.51 g/kg, but soil total nitrogen in 22 a-shrubland had no significant difference and even the 2 m-
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shrubland was lower than that of the enclosed grassland. The changes of soil microbial biomass nitrogen in shrublands with
different years and densities were 0.041—0. 057 mg/kg and 0. 041—0. 081 mg/kg, respectively, significantly lower than
those in enclosed land 0. 079 mg/kg and grazed land 0. 103 mg/kg. The ratio of fungi/bacteria in shrublands with years and
density varied from 0.06 to 0.33, which was significantly higher than that in enclosed land 0. 04 and grazed lands 0. 03.
and showed a decrease trend with the years increase and an increase trend with the increase density, but nitrate nitrogen
increased with year and density increase, wheares ammonia nitregon had no significant changes. Compared with the net
mineralization rate of the enclosed land 0.003 mg kg™ d™'and grazed land —0.068 mg kg™ d™', respectively, those of the
shrublands with different years and densities decrease to —0.155—-0.084 mg kg™' d™' and-0.116—-0.061 mg kg™ d™",
respectively (P<0.05). The grassland had a certain buffering effect on rainfall changes and so the increased soil drought
had no significant effect on the soil mineralization of enclosed grassland in the observation time, while the soil net
mineralization rate in the grazed land and the introduced shrublands responded positively to water gradient decrease and
decreased by 280.3% and 440.2% , respectively. And especially the net nitrification rate changed significantly in grazed
land and shrublands with the increase of drought (P <0.05), and the net mineralization rate is dominated by the

nitrification process in shrublands.

Key Words: desert grassland ; shrub introduction; Caragana korshinskii; soil microbial mineralization; water gradients
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Fig.1 Distribution of maximum and minimum temperature in 2017and 29a average month precipitation in Yanchi County
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Table 1 Sites description
R b2 #! RS £35S 4 A R T Bl
Site type Site code Longitude Latitude Dominant plant Site situation
O o1 ar oenr WEE | HE | S ( Corispermum hyssopifolium) | .
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O orar ocn ) . o e
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3a MEMH e e e e - N
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3a shrubland
12a M R -
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40 m {HEPAHi - S o . 90 4EAH
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TE s .
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2 m Y e e e
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760,120,180 d, [RIAF SR 4E 2017 4E 4 A 355 1 (0—10 em) VE % IR AR IR AR A7 i 0] S 06 28 5 MO 6 45
BT, X6 3= I T 3504 W & 2 ( Soil microbial biomass nitrogen, SMBN) AHAE S RS8R,
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Fig.2 Changes of soil total nitrogen in the process of grassland-grazing-shrub introduction
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Fig.3 Changes of the number of soil microbials in the process of shrub introduction with different years
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Fig.4 Changes of the number of soil microbials in the process of shrub introduction with different intervals
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A LS Al R RAEBRE G| G AR, SMBN & 48164 0. 041—0. 103 mg/ kg, AR E =4 0. 103 mg/
kg, B T EE RO BEAML BB T RO 0 T DA E A SMBN 5 172 46 0. 041—0. 057 mg/kg,
Horbr 22 AERENHL 5 3 AEFEMY 12 4R IS A AE W PR 25 5 (P<0.05) . FRIEL 5 AL AN [R]EIFEHE A G A
it %, SMBN &84k R 0. 041—0. 103 mg/ ke, BUHCHIA fe e, b2 e T3 E BC kb E DA M, LV DAt 56 %% 5 1Y
ARG A, SMBN & #7254k 4 0. 041—0. 081 mg/kg, LAMEIFE 2 m #EMM e  (H S B BRI & 27
(P>0.05)
2.4 FEEREFREEAS| AR BRI R IR E

L6 AT AN RIAE BRVE NG | At B BRSO F2 0T NHS-N 3 (B RME R 15. 15 mg/ke) A, %
FEHL NH;-N Fl NOS-N H7E0 (LT 374 M BE 22 5 3% (P<0.05) , HorP 45 R i NH;-N &5 848 fh Bl 8% 3% i [R] 4E
KRN G IN A A $, AR ) 22 AN 0 3 AR ARTE I R 2. 66—15. 15 mg/ kg ; Ml 22 AP M mg
B 25H A REH NOS-N SR SR AT 60 d Uk B U 1M 2 FAIR AR Ak, HLAR AR AR O
i3 NOS-N & &8 8 25 THERHL(P<0.05) , L H R 1.36—30.75 mg/kg, HUACHIAIE A + 36565 L
BRI = TEE R (P<0.05) , Hr 3 AEHE MG e KM, 5 KR 0. 131 mg kg™ d7', HLI#E MAHD 138 2 fb ik
T HE FHU U (P<0.05) , 315 R HL RO 5351 -0. 009 mg kg™ d™' F1-0.254 mg kg™ d" s b
FNHE A+ S R AE R TR N BB IR T HF H M (P<0.05) 0B EE B R T /% 1 0.070 mg kg™ d™' Al
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0.121 mg kg™ d™',

H1 & 7 AT, A R ) FERE S| AL FR | &% FEHL NH;-N Fl NOS-N % 1 Y 76 AR ] 10 35 92 06 6] 1N 2% S b 3%
(P<0.05) , HABRECHCHb R TR0 1358 NH;-N B f e s A, oAt 25 A by 357 il 15 7 Bsf i) 199 228 4< 2 22 18 348 ip A
1k, JE R M 1.889—15. 15 mg/kg; B 75 B JiUHOH ) NOS-N 75178 £k 24 Bt 4% 35 Asf 1] f) 28 K 5 2 18 i A A1
AR A RS T A I PE R TR AT 60 d ALk 8 e V1717 /s e AV, L et 2% 8 185 I T 484 O, TA) B 2 m 38 DA
R KAE ,39. 45 mg/ kg, B JE DI S 25 5 T 6 B FOHE, A AR ML AR AR 1.36—39. 45 mg/kg, HH
HUFICHCH - SR AL R I TR (P<0.05) , 7054 0. 025 mg kg™ d™' F10.102 mg kg™ d7'; MMi %%
R+ e s A R s R 2 A IR = T E S BB (P<0.05) A AR ] FE 2 m A A fx
KAH, K4 0.022 mg kg™ d™" O FNE DAt + JE 6™ (b 30 i 2B T B H0H (P<0. 05) , 73 il B0 7 R
TRET 0.070 mg kg™ d7'F10.064 mg kg™ d™',

2.5 ORGSR R O A K o A i

Pl 8 Ay R 1T - [ AF BR A G | A R - 8™ A3 il Ao i 2 A 3 X0 A [ 7K 3 e e
H g A R R BN AR FIK > 20 25 B 1B B R 04 fh %R 0. 027—0. 046 mg kg™ d7', 0 IE
1B 5 PO A T A B R A AL s R B U, FARRERE 2500 T IEfH, 43514 -0. 104 (-0. 105 ,0. 019 mg
kg™ 7 T 4% THE ML B 25 4 R 36 I AL R 0. 061——0. 166 mg kg™ d7', ¥ Fu(l A5 4k & R, 24 22 4F
BFVE MM A5 7K 4B 2 B B0 (L, FL A SRR R fL R K T R A, AR g i b DR R BN B F
i O R AL AN TEARL, K o6 BE 2 8] 22 S AN i 3 (P>0. 05) (B 5 35 T A b (P<0. 05) , {H T
FIVEE I\ A [R] 7K 2366 3 RUAN ] Bof 3000 i A 3 R 3 By £ (L, 28 AR L 0. 168—-0.401 mg kg™ d™', H
HARBE TN A5 T BRI RIS T HA B AT A0 B Bt 7K 2 J3E 10 10 Mm% 2 B n R 4, 45 K
AR AR F Rt 75 B b B K 206 13 G 8 S5 A8 AR A OO T DA i 259 I 7K A5 FEE 188 T T 385 0 5 45 e A3k o
IR . B F b AR AN K 436 B LA 24 T8 B B AR Ak, o AR Ak R B I B A AR A L
-0.149—-0.203 mg kg™ d™' o BEZK S0 AR L0 RS [R] % ZE 4 S22 4 o 24 i V8 DA Hl 2 1 ok 3 AR AR AN R
LG R 0. 027—=0. 108 mg kg™ ", HRfAFFRIG Ik (B RE Sbig hn, 25FE M S0 A A P Bl 7K 20 i
EOEDINE=S S ITER N

PO Ay 7 i - FSCPC-AS [) FE R EE A | Ao 8 v = e i fh R 1 il AL 3R 4 B AL R AN [R) 7K 43 B4 g
N g s AR NI K A3 S5 A 45 B 7 R P A R O TR A, AR LR 0. 027—
0.046 mg kg™ d" s HUHCHIAE T 5240 R (9 e A0 R I R 5U0E, H ARRE TR 251 R S IEAE, 4300 A - 0. 104
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