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depressed by 100 mM or less NaCl concentration. Contents of ABA, IAA, GA; were relatively stable. By measuring
content of endogenous hormones,it was found that the Salix psammophila seedlings growth decreased under 100 mM
NaCl salt stress,the impact of more than 100 mM NaCl concentration salt stress on Salix psammophila seedling was
significant, the highest NaCl concentration that the cuttings could withstand was between 100 mM and 150 mM. Under
150 mM NaCl salt treatment, Salix psammophila seedlings between the first day and three days of metabolic disorders
extent reached its limit of tolerable degree,the following days the plants gradually died. When the Salix psammophila
seedlings at the brink of death,which did not increase significantly in ABA content,this was different from the common
plants. The IAA,GA; showed in a short time quickly reached maximum content, their contents were reduced in the next
few days. Under high concentrations of NaCl stress,the SOD activity decreased rapidly in a short period of time,and later
continued substantial increase,when Salix psammophila seedling died,the SOD activity reached the highest. When the
Salix psammophila seedlings were stressed by NaCl,its CAT was more sensitive than SOD and POD,the CAT activity
been affected more significantly.

Keywords : morphological changes;enzyme solution macroscopic changes;enzyme activity;endogenous hormones
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Table 1 The symbiotic relationship between plant and AMF in coal mine areas
Li-E/L S e LN 3 W3 (4 [RGB Yz 745 BE
Plant specie Vegetation form  Arbus-cular ~ Vesi-cular Hyp-he Colonization intensity Infection rate/ % Spore density/4~ « (50g)~1 4
#i#k Ulmaceae 37.50 169. 00
it Ulmus pumila FrAR + + + =3 37.50 169. 00
2P} Moraceae 26. 27 99. 33
I8 Broussonetia papyrifera FrAR — + + H 22. 50 152. 00
8 Humulus scandens A — + + H 38.70 94. 00
KBk Cannabis sativa A — + + H 17. 60 52. 00
2P} Polygonaceae 12. 50 193. 00
£ Rumex japonicus A — + + H 12. 50 193. 00
# P} Chenopodiaceae 0 115. 00
JR%#E Chenopodium glaucum B — — — 0 0 136. 00
i Chenopodium album A — — — 0 0 94. 00
Rt Amaranthaceae 10. 20 60. 00
FEAL I, Amaranthus retro flexus A — + + 1% 11. 29 53. 00
13k T Amaranthus lividus A — + + 1% 9.10 67. 00
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Table 1 continued
LS TSR LN b3 (4 {RYe B Ry T B
Plant specie Vegetation form  Arbus-cular ~ Vesi-cular Hyp-he Colonization intensity Infection rate/ % Spore density/ /> « (50g) 14
BIEH} Papaveraceae 61. 70 213. 00
FHEAE Dicranostigma leptopodum A + + + =] 61.70 213. 00
+FE P Cruciferae 0 74. 50
MATIK Lepidium apetalum B — — — 0 0 86. 00
3 Capsella bursa— pastoris A — — — 0 0 63. 00
4B} Rosaceae 36. 21 125. 00
SER Malus pumila Ei%N — + + H 36. 21 125. 00
T A} Leguminosae 71.26 181. 50
LM Amorpha fruticosa BEAR + + + =3 85. 30 196. 00
¥ Sophora japonica FrAR — + + H 57.22 167. 00
K F} Euphorbiaceae 4.67 82. 00
¥yt Speranskia tuberculata A — — — 0 0 68. 00
48 Euphorbia humi fusa A — + + 1% 9. 33 96. 00
BB Anacardiaceae 15. 00 143. 00
KHER Rhus typhina FoA — + + i 15.00 143.00
# AERl Asclepiadaceae 76. 25 282. 00
REGRHE Cynanchum chinense A — + + H 60. 17 199. 00
KM Periploca sepium BEAR + + + =3 92. 33 365. 00
75 BB} Rubiaceae 6. 66 103. 00
PE B Rubia cordifolia A — + + H 6. 66 103. 00
HEER} Convolvulaceae 33.33 78.33
Z24f Pharbitis nil %N + + + [ 45.45 109. 00
H €16 Convolvulus arvensis A — + + H 25.12 69. 00
Rt Z2 4= Pharbitis purpurea A — + + H 29.41 57.00
O # P} Verbenaceae 70.78 227.00
3] Vitex. negundo var. cannabi folia WA + + + = 70.78 227.00
%} Solanaceae 23.56 112.00
BJEE D. stramonium N + + + =1 23.56 112. 00
%R} Plantaginaceae 51.21 77.00
%3/ Plantago asiatica A — + + H 51.21 77. 00
3P} Compositae 19. 82 88. 00
T34 Flaveria bidentis A + + + =3 60. 00 102. 00
4 B¥ Artemisia dubia A + — + H 21. 35 56. 00
WEH Artemisia scoparia A — + + H 16. 36 64. 00
B MRE Artemisia capillaris A — + + H 20. 32 156. 00
BAEHE Artemisia annua A + + + =] 16. 67 52. 00
KM Sonchus brachyotus B — — + 0 0 63. 00
Y4l BL Bidens pilosa HA — + + S 12. 50 110. 00
&% Erigeron acer A — + + S 11. 36 101. 00
AAB} Gramineae 56. 07 96. 80
¥R H Setaria viridis %N - + + h 62. 50 103. 00
3k T. sacchariflora A — + + H 30. 00 68. 00
4% Eleusine indica %N + + + [ 58.33 86. 00
R Chloris virgata HA — + + 1% 33.33 106. 00
HFR Cynodon dactylon A — + + =3 63.51 121. 00
PEPB} Cyperaceae 8. 60 65. 00
BREEEE C. amgunensis A — + + S 8. 60 65. 00

A THENE 50 ¢ PR TIE.
Note: Spore density was defined as the number of spores per 50 g of soil.

2.2 W XAHY ) B AR R G i) 22 naceae) HHYIR Y RIE 4070 L b, RIALIE 6 BHEAT X

ME 1A LUE S XEYEMMIERBYAREAFE A EAR LA B R, AR YR
B ER EARRBHEY F, FER (Asclepiadaceae) . ARLRILN . BRI > TR > D w R > BER >R A
5%} (Leguminosae) . I #fi 7 F} (Verbenaceae) | % 3€ #} B>ZEmR UHES ER TR DR R ER Y
(Papaveraceae) , A& 7% B} (Gramineae) . % §ij £} (Plantagi- T 60%, 43 Bk F] T 76.25%.71. 26%.,70. 78 % F
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61.70%., NHEWFIE LB, RYEF R K Z I
(Periploca sepium) , EIK 2 BT (Amorpha fruticosa)
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92. 33%6.85. 30 %61 70. 78 %, H 5 £ 43 Hr & W, A RIAEY)
FRBMRERGFEREEZR(F=1729,P=
0.01983<C0. 05,df=40) , R HEFREHAEY H,1X 3
FHEY) 5 AR B GE A0 &, BOE A ED XI5 3L
TP AR GED TN,

AREEFEY KA, TR EAR AP TE
R ERZER  TARYE 5 FRIE AR 3 F1Y
PR Y BARIZ Y 10026, AL 33 Fh, 27 Pk IR YL,
RY Ly 81. 8200, RULIZ YL 6 FiEY) Jy— A B
TARAR R, H BRI+ F R A I A BRI Y EUR
MR Yy, BARA FHTE 2 FhEERHEY IR R G &0
3 T RS B B RTRA R ZRME Y R AR
Wy s KERFFNZGFHEY) R EARFEY) , (B A8 i (Speranskia
tuberculata) FHE 435 B 3K (Sonchus brachyotus ) ¥ %
Ry, XFTRE R RN B EA THYARKRZTFHNESR
B AEY A B R EFRREA R MELUBE S B AR,
BAKFENG A fFifE— PR, Ao FESNMERE
> MR YL RAETT AR JEAR FEAAE P A 2 [H] 22
S RE(F=17.245,P=0. 0022<C0. 05,df=2),

ARG ER BE F 53 #T, D (Amaranthaceae) , K8 R
(Euphorbiaceae) FIy5 # A} (Cyperaceae) B , HARFHZ G4
58 BE P AR B AR 400 N [FIRH RIS [RI A 49 b 2 0] 77 7E 22
SRS, RYLEERAFR, T A EREE
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FRZESR,
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Fig. 1 Infection rate and spore density from different family
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3 g
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SR —RY B R B A KT R R WA f g — P
3R R, KEREH ML i (Speranskia tuberculata) Fl
GRS B 3E (Sonchus brachyotus ) A 4% M B AR
HERG, ENHETHREARUE T, UL, B A
BREENAF ERBERT EEROERZ SN EE
Wal , BN AR A W) R BB R A L T R R KA

DA TR A e AR ke A1E 2 7 A ) AR R 40 Y v ™ AR 3
TR, B RG R T IR R T A Y
AIX 2 FPEEH . FERRFHT HTESEEBEWET
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Symbiosis Effect of Arbuscular Mycorrhizal Fungi on Plants in Coal Mine Areas

LU Yan-qi' ,CHANG She-xia® , XING Hong-xia® ,LI Yan' ,XU Chun-jing® , WANG Zheng'
(1. College of Argiculture, Hebei University of Engineering, Handan, Hebei 056038;2. Yongnian Agriculture and Animal Husbandry Bureau,
Yongnian, Hebei 0560003 3. College of Plant Protection, Northwest Science and Technology University of Agricultural and Forestry, Yangling,
Shaanxi 712100)

Abstract: Arbuscular mycorrhizae fungi and their symbioticrelationship with 41 plant species which belongs 20 family from
coal mining areas in Wu’an were studied in this paper. Fieldwork and experimental analyses were carried out. Dominant
plant community were elected and cleared up the relationship of infection rate, colonization intensity and spore density.
The results showed that 35 plant species were infected by arbuscular mycorrhizae fungi and the infection rate of
Asclepiadaceae, Leguminosae, Verbenaceae were the best ones. Talking about the most optimal plant-specifics were
Periploca sepium, Amorpha fruticosa s Vitex. negundo var. cannabifolia, which were 92.33%, 85.30%, 70.78%
respectively. There were significant differences among vegetation forms. and it had not significant difference in plant
species at colonization intensity. The infection intensity was different between different plants. The relationship of
infection rate and spore density varied with the plant species.

Keywords : coal mine areas;arbuscular mycorrhizal fungi;symbiosis
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