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A comparative study of the response of Leymus chinensis and Stipa grandis root
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Abstract: Leymus chinensis and Stipa grandis are two of the main species of typical grasslands of Xilingol, Inner Mongolia,
and are important forage grasses. An enclosed grassland, with L. chinensis and S. grandis as the dominant species, in
Xilingol was selected as the research area, and moisture gradient control experiments (150, 300, 450, 600 mm) were
carried out over two years by transplanting the original soil column, to simulate changes of local annual rainfall from drought
to wet years, and the response of plant height and root architecture of L. chinensis and S. grandis populations were analyzed
and compared under the different moisture gradients. The results showed that the response of L. chinensis populations was
more sensitive to moisture gradients than that of S. grandis. With increasing moisture gradients, the plant height and root
diameter of L. chinensis increased, whereas the root length and depth decreased significantly ( ( P<0.05). However, for
S. grandis, the indicators of root architecture and plant height showed no correlation with the moisture gradient. Therefore ,
S. grandis could adapt to arid habitats more effectively than L. chinensis, and under drought conditions ( simulated rainfall of

150 mm) the plant height of S. grandis populations reached a peak value and grew efficiently, whereas L. chinensis
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populations adopted a growth strategy of individual miniaturization, with thinner taproots and bifurcation to extend to the
deep soil. Therefore, with climate change, a drying climate will result in increased S. grandis populations as the dominant
p > ge, rying g pop

species in the community, and L. chinensis populations will have a greater advantage in wetter climates.

Key Words: Leymus chinensis; Stipa grandis; root characteristics; moisture gradient
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AR PR, AR AR B R AE 30% UL B @ AR AR IR 3] 645 mm , 1 SRRy A3t 182 mm,, 3 4b, BT &
HPRIAI 22 SRR K, Hidh 60%—80% Kk 4 e 5—8 H .

PRI B8 PO PN A KA 20 RN 2 B 5 (0 3 %) B8 R [ e S A A L e o T B GE P9 S5 R
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W IR Ry S IR b
1.2 FEHBAEES T IEAE AL

T 2008 AFFE4 7 iR H0 T L IFE R LA T A A R A KA SRR, R R A TT LU A A A
KB R RS 55 1F, F RGO . KEFF, F 5 BB T 5 ( Cleistogenes squarrosa) , ¥ 2& #5 H ( Carex
korshinskyi) , P15 ( Achnatherum sibiricum ) , %& B3¢ ( Salsola collina) , K FC VK& ( Agropyron michnoi) %5 (£ 1)
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Table 1 Vegetation characteristics and 0—10 c¢m soil condition of sample plot

W48 Bk e L35 K B HHH 2R M e I Bt
Plant species names and soil parameters Value Plant species names and soil parameters Value
LiEROREEL 7/ S iERUREELY/E S

FEEYRP Main species . . IR Soil condition of sample plot . .
Relative biomass Relative biomass

KEFF Stipa grandis 72.46% A LB Soil organic carbon /% 2.44

EHE Leymus chinensis 17.95% 4% Soil total nitrogen/ (g/kg) 3.16

BEBRFHE Cleistogenes squarrosa 3.69% /K Soil water content/ (g/kg) 6.96

HYEE Carex korshinskyi 3.22% 35T Soil bulk density/ (g/m*) 1.15

I Achnatherum sibiricum 3.15% i A= Above ground biomass/ (g/m?) 95.26+14.01

$& B3 Salsola collina 1.40% Hb N A4 fE Underground biomass/ (g/m?) 698.16+93.41
1.3 BUEDTik
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KA AL B B0 5 d BE—UOK 4 DB BDEK R 0.5.1.0,1.5.2.0 L/5d, SEI6 I 45 5 45 8 4 AE R4 5 7K
25 WM 6—9 H A BE/K S AR K 60% 1) FL ], BRI % K E 45 emx30 e 77, T & 115545 H 0.5 L/
5d R K SRR R AR 150 mmfF R/ R (1.0 L/5d SEEAHLIE 3 AR 0Y 300 mmdEREIK (1.5 L/5d SEE AR U R
KEFFMIE 450 mm 2 L/5d SEEGAEH R 2 P I A0 600 mm, 44 38 2 W K KA, FH 9 p} 030 25 AR 4548
il AN 32 KARBE TN, W45 5 48 FF ORHBE , LIk 35 SRR A — UM Y BREE 5k i . BRK SR SR AR 5, 1
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ihﬂ*&%ﬁ: Ejﬁ%lﬁﬁﬁ' i j( H Ej i%m Iﬁl E/‘J IEIL: , j(ﬁ‘%* E % Fig.1 The response of Leymus chinensis and Stipa grandis root

EARAEA R 7K 40 B B 22 ) 22 S 8 35 (P <0.05) ;450  diameter to moisture gradients

mm 7kﬁ&i£ﬂﬁ*§§ﬁﬁ%lﬁ§ﬂ%j{{ﬁ, 2T 600 [ —Fh e 4 v - B R ) 2 R B ) 22 57 .3 (P<0.05)

mm JK 3 Ak BT 1) B 5 K e B R T B 3 A S

(%3),
F2 FERRBUESKIHENHELED T
Table 2 Correlation analysis between Leymus chinensis root characteristics and water gradients

R R WRAKE R ER LN A A GEE b b B
Correlation coefficient Root length Root diameter Root area Root volume Root depth Plant height
AR KEE Root length 1
MR Z B Root diameter -0.174 1
AR M Root area 0.907 ** 0.192 1
L Z A Root volume 0.617"* 0.457** 0.846"" 1
MR Root depth 0.23 0.032 0.186 0.073 1
M 1 55 & Plant height 0.13 0.318 0.309 0.212 -0.063 1
7K J3 K6 E Moisture gradients -0.429** 0.350 -0.211 -0.028 -0.485** 0.454 **

* FORAE 0.05 /K ERFHC ™ FIRAE 0.01 AKF E R F K

F3 KREHFREFAESKIEEERBRXES
Table 3 Correlation analysis between Stipa grandis root characteristics and moisture gradients

THRFEL WRAEKE WEER LEEATIEA R R AR AR M bR
Correlation coefficient Root length Root diameter Root area Root volume Root depth Plant height
MR K E Root length 1
& A% Root diameter -0.091 1
AT Root area 0.872** 0.349* 1
HL R A Root volume 0.568 ** 0.582"" 0.84" 1
R RE Root depth -0.191 0.067 -0.203 -0.075 1
M 5 Plant height 0.231 -0.015 0.17 0.037 -0.157 1
IKA3 6 Moisture gradients -0.191 -0.23 -0.239 -0.11 -0.193 -0.277

* FIRTE 0.05 AKF L BEHMSE, * FRRTE 0.01 /KT L L

BRI ER 5 22 0304 s B R S BORR R A A AN R K S E 22 1) 22 53 1.3 (P<0.05) (&1 2) : £E 150 mm 7K
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Fig.2 The response of Leymus chinensis and Stipa grandis root Fig.3 The response of Leymus chinensis and Stipa grandis root
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Fig.4 The response of Leymus chinensis and Stipa grandis root
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