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Abstract: To explore the change patterns of dominant species in grasslands and their supporting mechanisms of soil nutrients

under global warming, we selected the dominant species Stipa przewalskyi and Artemisia sacrorum in a typical grassland in
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the Loess Plateau: Yunwu Mountain National Nature Reserve in Ningxia. We aimed to explore the changes in aboveground
biomass of two dominant species as well as soil organic carbon (SOC), total nitrogen, available phosphorus (AP), microbial
biomass carbon, microbial biomass nitrogen (MBN), nitrate nitrogen, and ammonium nitrogen content in different soil layers
under growing season warming. We found that: 1) Growing season warming increased the aboveground biomass of the two
communities by 122.87% and 36.65%, respectively. The differences in the responses to warming between the two
communities may be related to the different utilization characteristics of phosphorus and other nutrients. 2) The average
temperature in different soil layers increased by 2.03~2.93 “C under experimental warming, and the increment in the surface
layer (0— 5 cm) was higher than that in the deeper layers. Furthermore, we found that warming caused a decrease in soil
moisture content. 3) Surface soil nutrients of the S. przewalskyi and A. sacrorum communities responded more strongly to
warming than their deeper counterparts; in particular, the SOC content of the surface soil was significantly reduced by
18.47% and 2.35% (P < 0.05), respectively. In addition, in the S. przewalskyi community, warming significantly increased
the AP content in the surface soil and reduced the MBN content (P < 0.01). In short, growing season warming influences soil
nutrient status and aboveground biomass of the S. przewalskyi and A. sacrorum communities by affecting soil temperature
and water conditions, whereas S. przewalskyi community is more sensitive to these changes. The findings of the present study
are of great significance for understanding the characteristics of community variation and soil nutrient cycles of different

dominant species in grassland ecosystems on the Loess Plateau under global changes.

Keywords: climate warming; dominant species; soil temperature and humidity; above-ground biomass; semi-arid grassland
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Figure 1 The trend of soil temperature on 0—15 cm layer of Stipa ganginata community during the experiment period in 2019
5. 10v 154759 0—5. 5—10 1 10— 15cm )2 CK A% W hHIE.

5,10, and 15 were 0—5, 5—10, and 10— 15 cm soil layers, respectively; CK: control; W: warming.
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1 TELEEKFHELESHRETEHFRGETSEHELIREBEUMR n=19)
Table 1 Soil physical and chemical properties of Stipa przewalskyi and Artemisia sacrorum community in
different soil layers under growing season warming and control (r = 4)
0—5cm 5—10cm 10—15cm
bR )
Index Plant R pagiist HEIR pagis R pagis
Warming Control Warming Control Warming Control
== = *
o HFEE 04774107 3038+170 23834113 24974149 24314192 23304094
SOC/ tipa przewalskyi
(gke ) 7 .
o ARG BIBL261T 34504223 28152052 30194056 2613£043 27014187
rtemisia sacrorum
e g
S Hrer . 3.64+£0.30 4.04 £0.64 3.98 +£0.65 3.50+0.53 3.57+0.42 3.63+0.17
TN/ . przewalskyi
(gke ) £
Y BRAT IS 4.41+0.54 4.89+0.72 4.02+£0.08 4.40+0.38 3.75+0.19 3.90+0.25
. sacrorum
== = %
- s H H? . 14.40 £ 0.09 15.65 +1.66 12.78 +£1.21 10.51 +£0.97 11.05+1.20 8.41+0.24
NO, _Nl/ . przewalskyi
(mg-kg ) E1
y BRAT i 16.90+7.34  20.40+1.08 9.94+1.38  10.41+1.47 10.99 +£2.47 9.06 +0.32
. sacrorum
gt
; s HF H? . 2.35+0.46 2.41 +£0.63 278 £1.14 2.28+0.22 2.20+0.39 2.27 +£0.08
NH, _1\{/ . przewalskyi
(mgkg ) #
y BRAT IS 1.95+0091 3.57+0.80 2.98 £0.99 2.24+0.18 3.70+0.54 2.44 +£0.20
. sacrorum
== = sk
s Hﬁﬁ? . 16.80 +0.67 12.43 £ 0.90 1498+0.60 1320+ 1.68 13.89+1.15 12.35+1.51
AP/ . przewalskyi
ke ! F=
(mg'ke ) p AT 18.63+1.87 16404034  1628+129 17214067 15064064  15.14+0.92
. sacrorum
e pep i
s HEr . 641.98 £51.08 743.59+49.48 540.55+24.78 576.73+24.47 543.84+44.56 498.28+16.71
MBC/ . przewalskyi
(mg'kg ) s
4 BRAF 742.16 £ 66.72 81591 +52.61 669.76 +73.86 601.00+14.38 614.39+101.08 508.58 +43.92
. sacrorum
== = ok
s Hi ﬁ_? . 110.49+4.47 14291 +£10.59 93.69+8.18 107.29+5.75 89.42 +10.88 93.96 + 0.85
MBN /1 . przewalskyi
(mg-kg ) # .
ERAT 13539+£9.11  152.90+£9.68 11476835  98.19+6.53  100.11+18.07  65.63 +2.38
A. sacrorum
=+ =5 k% *k
o ﬁ?ky, 276540427 3036£047  27.63£034" 314420.24 27172012 27.52£029
SWC% . przewalskyi
b
4 BRAT i 33.23+£21.13  37.47+6.53 2436+7.17  29.98+0.29 27.55+0.07 27.51+£0.10
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HTEr . 7.85+0.01 7.79 £0.10 7.88 £0.03 7.92+0.03 7.93+£0.03 7.92+0.03
S. przewalskyi
H
P BeHF 15
7.85+0.05 7.76 £0.05 7.86 £0.02 7.83£0.05 7.88 £0.03 7.83£0.01

A. sacrorum

SOC: HHLBE: TN: 4% NO; -N: fA%: NH, -N: #EH;

SWC: THKp &R,

AP: TIEHAEE; MBC: WAEMAEMER; MBN: MAEMAEER;
%03 51| R IR [F] — - 2 ) 15 35 A0S0 R 7] 22 5 BB 25 (P < 0.05) B B3 (P < 0.01). R,

SOC: soil organic carbon; TN: total nitrogen; NO -N: nitrate nitrogen: NH, " -N: ammonia nitrogen; AP: available phosphorus; MBC: soil microbial

carbon; MBN: soil microbial nitrogen; SWC: soil moisture. * and ** indicate significant differences at 0.05 and 0.01 levels between warming and controls in

the same soil layer. This is applicable for the following figures as well.

FHK (P <0.01)0 MU AL DI PRI 5, B Tk
Frat R T O HLA R E A Rk, T
FHEO—5 cm LRAHIA DG B LI
R SRR B IR I R R, BE R RS
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Figure 2 The effect of growing season warming treatments
on the above ground biomass of Stipa przewalskyi
and Artemisia sacrorum
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