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Effects of soil water and its vertical distribution on competition between

Agropyron cristatum and Artemisia frigida in the Inner Mongolia grassland
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Abstract: When the degraded Artemisia frigida (A.f) grassland was enclosed and recovered for 3—4 years, the plant
community replacement showed a sudden transformation from semi-shrub A.f to Agropyron cristatum (A.c) community in the
Inner Mongolia grassland. It has a great positive effect on the vegetation restoration from the A.f community to the A.c
community in the Inner Mongolia grassland. However, few researches were reported on the succession and competition

mechanisms of the A.c-A.f community. Water is a primary factor affecting plant growth and community succession. Climatic
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drought and overgrazing have led to changes in the vertical distribution of soil moisture in grassland. Due to the different
depths of root distribution of A.c¢ and A.f, the different vertical distributions of soil moisture may affect the competition
between A.c and A.f. To explore the effect of soil water and its vertical distribution on the A.c¢ and A.f competition, a pot
experiment was set up, with three planting methods (A.c monoculture, A.f monoculture, intercropping of A.c and A.f) and
three water treatments in upper (0—30 cm) and lower soil (30—60 cm) layers, including drought in upper and wet in
lower soil (drought-wet) , wet in upper soil and drought in lower soil (wet-drought) , and drought both in upper and lower
soil layers ( drought-drought ). The results showed that: (1) Compared with A.f, A.c was significantly affected by the
change of the soil water content. Compared with the drought-drought treatment, the aboveground biomass and belowground
biomass of A.c increased significantly in the wet ( wet-drought or drought-wet) treatment. In contrast, the aboveground and
belowground biomass of A.f did not change significantly in wet treatment. (2) There was no significant difference in
aboveground and belowground biomass and root length of A.f and A.c between drought-wet and wet-drought treatment. (3)
The roots of A.c¢ and A.f could be distributed in a 30—60 cm soil layer under different water treatments. The root biomass
and root length of A.c were significantly higher than those of A.f in the 30—60 cm soil layer. (4) The relative competition
intensity and competitive attack coefficient showed that the competitiveness of A.c was greater than that of A.f under wet
treatment , while the competitiveness of A.f was greater than that of A.c under drought-drought treatment. The changes in soil
moisture caused obvious competition between A.c and A.f, but the competitiveness between A.c and A.f was similar in the
wet-drought and drought-wet treatments. Due to both A.c and A.f being perennial species, the competition experiment of A.c-

A.f still needs to be verified repeatedly in the future.
Key Words: Agropyron cristatum; Artemisia frigida; water; competition
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Table 1 Relative competition intensity of Agropyron cristatum and Artemisia frigida and aggressivity of Agropyron cristatum under different water

treatments
e VKB AR S4B BE RCI, YT AR SR EE RCI, VKER) ST U I R KA,
b B . S . . o . S
P . " The relative competition intensity The relative competition intensity The aggressivity of Agropyron
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8T T Wet-drought 0.47b " 0.56a" 0.19a
F T Drought-drought 0.64a* 0.52a* -0.24b*
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xK2 AEKSAEBARHEARXE TLERMTRENE g
Table 2 Total belowground biomass of different water treatments and planting methods in the upper and lower soil layers

K L
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+ZHE/em i EK}JJ ﬁkéiﬂ] {él Jﬁﬁ: Intercropping of S
. Processing Agropyron cristatum Artemisia frigida .

Soil depth Agropyron cristatum Average

category monoculture monoculture .
and Artemisia frigida

0—30 [ B AU 16.53+0.64bB 23.59+3.33aAB 23.45+1.29aA 21.19+1.38b
IR 25.18+0.39aB 28.53+2.64aAB 29.52+2.52aA 27.75+1.37a
ETFT 18.57+1.67bB 23.86+2.53aAB 27.92+0.98aA 23.45+1.50ab
- 20.09+1.41B 25.33+1.64A 26.97+1.22A 24.13+1.46

30—60 TR 3.70 £0.17aA 1.75+0.33aB 1.88+0.32aB 2.44+0.31a
FiRTT 2.64+0.51abA 1.57+0.25aA 1.81+0.44aA 2.01+0.26ab
ETTF 1.8220.36bA 1.0920.26aA 1.04£0.15aA 1.32£0.17b
iy 2.72+0.33A 1.47+0.17B 1.58+0.21B 1.92+0.27

AHIR /NG B R R [R]— R 7 20, ASRIK S A B 22 8] 22 55 A8 3 (P>0.05) 5 AR RS F 8RR Al — /K 43 A B R R [R) Ff 7y 20 b 34 22 ]
22 B E (P>0.05)
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A BRARA fr iy, R BRR AR 29 D v M KR TR TR AL BEAY 1.5—2.3 (38 3) .
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Table 3 Root length of different water treatments and planting methods in upper and lower soil layers
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L. Processing . Artemisia frigida .

Soil depth cristatum Agropyron cristatum Average
category monoculture - L.

monoculture and Artemisia frigida

0—30 ETTR 1873+89aA 864+21hB 1634+211aA 1457+130b
BT+ 2131+£228aA 1711+85aB 2179+233aA 2007+110a
ETTFT 1332+79bA 728+210bB 1542+222aA 1201+105h
-1y 1779+139A 1101+167B 1785+ 140A 1555+£169

30—60 [ LT 531+114aA 253+33aB 334+53aAB 373+43a
HBTT 460+50aA 267+64aA 298+59aA 341%31ab
ETTFT 327+36aA 158+19aB 133+16bB 206+32b
-y 439+48A 226+27B 255+34B 307+43

223 AN[EDK Ak B0y 2 DK RIS 785 FEAR I B 2
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BAFPAY LEAR 25 i TR B (R 4) . )2 (30—60cm) HHE AN[R 7K 434k 38 KA [R) Fii 7 =0 4 LU AR 4
WIRFEESR
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x4 AREXSLEBEARMEAR L. TLEEEWILRIK (n/g)
Table 4 Specific root length of different water treatments and planting methods in upper and lower soil layers
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and Artemisia frigida
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Ty 102+£8A 50+5B 85+5AB 79+5
30—60 ETFE 143+27aA 149+17aA 180+£6aA 157+10a
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3 it

3.1 KA EE AR UK RIS S Y 5 e

KBRS v X0F - A3 K 43748 A Ry i by AN (] i AL B pK R AR RR AD A AR B S T BT R T A
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LR (Lespedeza davurica) # Lt , A5 ( Bothriochloa ischaemum ) [/ H: 4 & B+ S K 23 v b o 2 A, X
BEK 43 R A 10 B AR S TR TR R B, 5 5 UK R (Agropyron: mongolicum ) # LL, #7454 X8 L
(Caragana korshinskii) 76 +- 3T IR EE FHET- AN, S MEsER ) & HK SR 4 R UKL H BIFEK iy
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