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2.1 HEEHMYFAER S TWINSPAN 47 3£

WF5E X 18 N FE i Hig st 20 Fd o, Hop A FR K 1
Tt EAR 2Fh FEAMEP TR (£ D).

XT3 7 Fft 43 B s (TWINSPAN ) 6 A 9 18

ASFETT 43 R S AL AR b AR B ) i 4 2 s RN R
e K e a4 SAHE I RER R AL (3R 2) B AT R
7% (Comm. Ilex chinensis) 3t %% fin 5t K #f ¥ (Comm.
Sedum kamtschaticum) | 51 5 AR H# ¥ (Comm. Poa
pratensis) .4 VIEEYS (Comm. Ligustrum lucidum ) F1
MREYE (Comm. Robinia pseudoacacia)
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Table 1 List of plant species in the research areas

Feis LY Rh 44 LT 4 R/ E SR E S
1 &5 Ilex chinensis HEK
2 g/g} Ligustrum lucidum N
3 28 - JIBEON Sedum kamtschaticum B
4 2 B Setaria viridis BA
5 25 33 Iveris polycephala I=W/N
6 iR Kochia scoparia B
7 g W Portulaca oleracea FLAS
8 S AT, Amaranthus retroflexus BAR
9 IH] Ji HE Eragrostis pilosa HAR
10 IR & EE Chenopodium glaucum AR
11 i Parthenocissus tricuspidata I=WN
12 HH Jié 16 Convolvulus arvensis AR
13 1 i 20 Ulmus pumila i=WiN
14 B LR Poa pratensis TR
15 AT Lepidium apetalum LN
16 4 B2 H Cynanchum auriculatum B
17 W Cichorium endivia B
18 g Humulus scandens [=WN
19 HATwi e Calystegia sepium HAR

20 JIRE Robinia pseudoacacia TR

2.2 7B IR BR TR AL A I 44T

B AL, 2 4% 0 2 245 5 S - b pH (8 7—
0. T AN I AGHMM KR, LR
W 47 55 4 R A (PD) R (Hg) R (As) (%3)

S SRR 0 R 9 0 B8 ol R A AT OB L 5 5 TR i

M A RN, S HEORPR LS BT . MR
X ER B CRE IR T A o BN R (R R AR
4 0TRYAR AN B W Wi Eh: , AR B b 38 3 2 B A X R
7R o R R X R AT Y AR I D L T > Rl R
ARHENF K
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Table 2 Physical and chemical characteristics in rhizosphere soil in dominant plants of different community

M &k cr/ﬁ CHZJ:/ K*i Nat/ MgZ:/ X:Tmrrjﬁ/ ﬁi&ﬁ/ %/, ?ﬁ/, Eq]/,
/% (mgkgH) (gkg D (gkgh) (gkg™) (gkg™') (gokg D) (mgekg ') (mgekg ) (mgkg™')  (mgkg™)

V51 8.01  2.26 50.80  25.00 16.55 13.11  3.80  41.93 198.50  24.63 0.10 9.31

MyE2  8.32  1.97 79.14  34.57  13.23  11.06  4.92 44,00 102.00  18.07 0.11 8. 66

V&3 7.86  2.40  186.07  22.07 16.97 12.03  3.65  46.30  236.33  26.00 0.11 8. 80

HEY%4  7.64  1.80  262.00 36.40 16.70  55.4 3.73 40.08 119.00  17.10 0.07 8.07

MEvES5  7.98  3.20  61.33  27.37 12.77 12.77  4.23  55.43  282.00  11.93 0.14 9. 64
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Table 3 TWINSPAN category of roadside plant community and salinity content in rhizosphere soil in dominant plants

HEVE & R A R G HR PR 44 b it/ (gokg ")
v 1 %F 1,2,7—9,13—15 1.65
HEVE 2 LN R 4,5,6 1.93
Hi% 3 iR OR 10—12 2.03
& 4 7 3 3.30
&5 AR 16—18 1.07

2.3 AEBMEIEHEEMRESRIRL
MR ST

P AR PR 13 SC L .CAT VAL I ¥ 5 4 B 1+ 458 1
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b4 CAT W T 148 o v 2 B9 0 Fr S A0 8 > 435 > JH
ZNR K> W R BOR > 2T, YR PR L UE
P e R 2 A A e (R 4) .
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Table 4 Mean enzyme activities of four enzymes in rhizosphere soil in dominant plants of different community

SC & CAT ] ALP i UE i
Ak SR S i
HETK 1 ZH 121.8 216.0 11888. 9 0.39
Tk 2 5% 23 Ib= N 32.7 215.3 7808.9 0.34
% 3 Tl PR 201. 1 214.8 17 400.0 0.45
ek 4 7 vt 39.6 213.2 4485.9 0.37
RET% 5 il R 223.0 217.7 13 480. 5 0.42
55 R B AR OC R B —0.66 —0.97" —0.65 0.09
T : Pearson i 56 43 H7 , ¥ P<C0. 01, 2678 AH A #8355 1k 3 X
2.4 HRIGEDABMTEEST I, 3 U W e 3h 20 55 R ) R Y i 2 R A KO B
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x5 BEEMABFMHIFEIEIEIR (MDA ProsP) Kk ERERRTIESLE
Table 5 Levels of stress resistance indexes (MDA ,Pro,sP)in roadside dominant plants and salinity content
in plant rhizosphere soil
IR E G/ (gkg ) MDA % i /(nmolsg ') Pro%& it/ (pgeg ') SP&H /(g L")
ES U 2. 87 74.646.5" 0.0640.01" 0.4340.07
£ 0.90 37.1410.6 0.09+0.01 0.5940. 33
ZHM 2.87 21.5+8.7 0.0640.01 0.36-0.01
AR 0.90 12.245.0 0.0540.01 0.2740.06
2 et 2.87 24.849.9 0.094-0. 02" 0.9340.31
2 et 1.73 16.144.9 0.0620.01 0.684-0. 23
7 BUR 2.87 15.3+5.5 0.04+0.00 0.58-+0.16
7 BT 1.73 11.343.7 0.04-0.00 0.320.24
g s Kt 1.93 15.5+1.7 0.0340.00 0.2540. 14
S e R AR 1.93 9.3+0.5 0.03-+0.01 0.1740.08
B 4 AR 2.03 25.845. 5 0.0640. 017 1.26+0.157
B 4 LR AR 2.03 9.841.3 0.0440.00 0.4140.09
ol L Pt 2.87 31.7415.2 0.504-0. 017 0.2840.11
oA I 0.90 33.1+15.2 0.03+0.10 0.1240.08
R AR 2.87 8.540.6 0.200.04" 0.24+0.07"
IR AL 0.90 7.9+1.9 0.37-+0.05 0.68+0.12

T #P<C0. 05, =7 il 3 71 21
AR X

(R ) 5 X FRZH (IR ) AH LA 5k 25 S0 5+ P<<0. 01, F2 5 Bl S5 700 41 (i £8 ) 5 % B2 (IR 3h) A1 1
o "P<C0. 05, 3R b R BOR 5N 5 R A LA 3 TR L

377P<20. 01, 7 i M P OR 55 EE 55t R LA #)

F6 HFEVRBMHRESERREESHE
Table 6 Chlorophyll contents in roadside dominant plants and salinity content in plant rhizosphere soil
BHRWE Frihm/(gekg™) M2 afa/(mgg ") 2R E b &/ (mgeg 1) B RS/ (mgeg )
235t 2.87 0.234-0.03 0.3740.02 0.6040.05
eSSl 0.90 0.30+0.06 0.4840.12 0.7840.17
2yt 2.87 0.2640.08 0.4040.03 0.6640.10
2 yint 1.73 4240.12 0.4340.04 0.8540. 16
HEE I 5K it 1.93 0.2240.02 0.384+0.03 0.6040.04
Fh BRI 2.03 0.39+0.16 0.4740.11 0.86+0. 26
AR 2.87 0.2540.08 0.3840.04 0.6340.11
il 0.90 0.4940.19 0.4940.07 0.9840. 26

A1) SC I IE M R AR 23 5% )+ 3R ) e T E 1Y
Al o T SC G PEAC, AL Sk FREf R
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Effects of snow—melting agents on roadside plants
and rhizosphere soil:screening of tolerant plants

LI Zhi-ping"*,FANG Ming', YANG Zhi',CHEN Mao-yang', YU Wen-jie',
YUE Jian-wei”, LI Su-qing’, LI Rui-jin'
(1. Institute of Environmental Science ,Shanxi University, Taiyuan,030031, China;2. Shanxi Unisdom Testing

Technology Co. ,Ltd. , Taiyuan,030031, China;3. Institute of Loess Plateau ,Shanxi University,
Taiyuan 030031, China)

Abstract: [ Objective] This study aims to elucidate the effects of snow—melting agentson dominant roadside
plantsand their rhizosphere soil, as well as to screen for tolerant plants. [Method] A plant quadrant survey was con-
ducted, along with the collection of plant leaves, roots and rhizosphere soil samplesfrom both sides of a road in Tai-
yuan City, China. Changes in saltsalt content changes in rhizosphere soil, soil enzyme activity, and resistance indexes
in plant leaves and roots were investigated. [Result] 1) The activities of soil sucrase, catalase, and alkaline phospha-
tase in the rhizosphere ofdominant plants in the snow-melting agent (high-salinity) groups decreased compared to the
control groups (low-salinity) , awith negative correlations observed with salinity content. Urease activity in the rhizo-
sphere of dominant roadside plants from high salinity groups decreased with increasing salinity content, although there
was no correlation found. The salinity content in the rhizosphere of roadside dominant plants followed the order: Rob-
inia pseudoacacia<Ilex chinensis Sims < Sedum kamtschaticum<Poa pratensis<_Ligustrum lucidum. 2) Chlorophyll
and malondialdehyde levels in the leaves of the snow —melting agent group were lower than that in the control, while
malondialdehyde levels were higher. In the snow —melting agent group, malondialdehyde contents in the leaves and
roots of Sedum kamtschaticum and Ligustrum lucidum in were lower than those of Ilex chinensis Sims and Poa praten-
sis. The proline and soluble protein contents in the leaves of Sedum kamtschaticum and Ligustrum lucidumininthe
snow —melting agent groups were lower than those inthe control group, while the contents in Ligustrum lucidum-
leaves were higher. [ Conclusion] The resultssuggest that the snow—melting agent adversely affected chlorophyll
synthesis, cold resistance, oxidatidative stress resistance, and water retention in cells, negatively impactingroadside
soil. Stress resistance was found to be greater in Sedum kamtschaticum and Ligustrum lucidum compared to llex chi-
nensis Sims and Poa pratensis.

Key words: snow-melting agent;roadside;soil; stress resistance ; tolerant plant; screen
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