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Abstract; Overgrazing has severely degraded the grassland of Northern China causing serious loss of soil nitrogen (N).
Along with the degraded steppe, Cleistogenes squarrosa will replace Stipa grandis, which was the original dominant species,

to become the dominant plant in the community. In order to understand this transition, a study was made to examine the
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effect of N and selected functional plant groups on the rooting characterisitics of S. grandis and C. squarrosa. Two
experiments were conducted in degraded grassland communities that were dominated by C. squarrosa.on the Xilingol steppe.
on a degraded communityln Experiment 1 involved N addition along an increasing gradient (0, 10.5, 17.5, 28g N - m™)
while in Experiment 2, two of three functional groups ( high—energy, middle—energy and low—energy functional groups)
were removed (1, 0, 0; 0, 2, 0; and 0, 0, 3) and adding N fertilizer(0, 17.5 ¢ N - m™>) in a factorial arrangement.
After two years, the root length, diameter, area, and volume of S. grandis and C. squarrosa were measured using a Delta—T
SCAN analyzer. Root response to N fertilizer as well as to the removal of functional groups, with two N levels, were
analyzed. Under pressure from competition by other functional groups, the root length, area, and volume of S. grandis
significantly increased under high N fertilizer (28 gN/m’) while root diameter and volume of C. squarrosa with 17.5 gN/m’
were significantly higher than the other three N application rates. In Experiment 2, we did not detect a response response in
S. grandis to nitrogen addition (17.5 gN/m’) while removing functional groups but the root diameter of C. squarrosa
increased significantly. In general removal of plant functional groups affects the root length and area of S. grandis and the
root length, diameter and area of C. squarrosa. While the interaction between nitrogen addition and removal of plant

functional groups affects the root diameter and volume of C. squarrosa, and it did not affect S. grandis.

Key Words: Stipa grandis; Cleistogenes squarrosa ; nitrogen; root; functional group
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F1 FEMAEEHES 0—10cm TEER
Table 1 Vegetation characteristics and 0—10cm soil condition of sample plot

s LA +ESkE AR T AR “ T . .
RUALGE LACRR kL N T B e T
Soil total Soil total Soil water Above ground  Underground Species Soil bulk Mo o

organic nitrogen/ content/ biomass/ biomass/ i pealles density/ an SI_)::(/IGS

carbon/% (g/ke) (g/kg) (¢/m*) (g/m?) number (&/cm’) composition

REFZE (HIXT A 34.43% %
BEN 10.2 Fk/m?) | kBT (A
XM Ry 20.37% , %1 R 65.9
1.92 2.25 6.74 62.38+11.23  496.95+66.67 17 1.41 Fh/m?) 25 KR IKEL Agropyron
michnoi Roshev ,ﬁ”*@%@
Chenopodium aristatum ,

V25 Artemisia frigida

K2 HHMERIERENE

Table 2 The above-ground biomass of function group

LhRERE DIREREAXTE Y B/ % AR A SIRERE A= %
Function group Function of relative biomass Typical specie Plant of function biomass
eI BERE High-function group 40.3 K+ 69.21

T B DI RERE Mid-function group 54.2 iy 52.11
{KBE R DI BERF Low-function group 5.5 — —
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Fig.3 The response of Cleistogenes squarrosa and Stipa grandis root
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Fig.4 The response of Cleistogenes squarrosa and Stipa grandis
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Table 3 The response of Cleistogenes squarrosa root system to nitrogen adding under remove function group
R Z M Nitrogen gradient /(gN/m?) 0 17.5
M ZKE Root length /mm 2090.4+559.86a 1881.31+£310.61a
HF EAE Root diameter/mm 0.519534+0.07a 0.842658+0.10b
HRZ M Root area/mm? 1231.437+324.84a 1301.05+213.61a
HRFAFH Root volume/mm’ 1.184120.45a 1.41356=0.35a

FHAF B BB 22 57 3% (P<0.05)

LAIREW] (£ 4) AERER ARIIRERE RO SR AN 17.5 gN/m? 940 B35 A it 52049 %) B AH
o, REF PR R KR B A S AT B

F4 ERIHEERHER TAEFR AT R E AR INAI 0
Table 4 The response of Stipa grandis root system to nitrogen adding under remove function group
HE M Nitrogen gradient/ (gN/m?) 0 17.5
HZKJE Root length /mm
HRF H#2 Root diameter/mm
HRZR ML Root area/mm?
AL Root volume/mm?
TE : FREAR R FR HUH 18] 22 5+ 1235 (P<0.05)

root volume to nitrogen adding gradient

2302.58+561.63 a
0.72165+0.08 a

1913.94+536.00 a
2.63537+1.21 a

2284.41+672.64 a
0.764432+0.08 a

2092.11+539.84 a
2.809933+1.19 a

Z R TR (3R 5) , DTRERE 25 BRSO AT 56 UM AR R BE AN AR S WP R S T R AR R
PR A RN, SR D BERE L BRAL S R AN A S HATE PR BT S5 AR R AR, RRE R R AR R
TR R S

3 e

3.1 ARSI IS HRE 7 H AR R AR A
TEAHEAT DI RERE 22 BR AR AE 7R R D RERE Z IA) 52 4, R A s BERE B DL SV ) — R BT 25, A R
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Table 5 The effect of root between remove function group, nitrogen adding and interaction

Sk S A bR KEH BB e
Factors Root indexes Stipa grandis Cleistogenes squarrosa
LIREREAb 3 WRKE 0.002 0.002
Remove function group WHREHAE 0.483 0
TR 0.003 0
EENY N 0.054 0.78
AR WRKREE 0 0.889
Nitrogen adding &R EHAE 0.186 0
LEETIEA 0 0.704
LEEN YN 0.006 0
e At AR A R KA 0.394 0.205
Remove function groupxnitrogen adding &R EHAE 0.706 0
LR 0.585 0.989
AR 0.4 0.001
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