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Abstract; To improve the growth and survival rate of plants in three types of coal wastes, we chose two kinds of arbuscu-

lar mycorrhizal fungis, Glomus mosseae (G. m) and G. versiforme (G. v) , to study the effects of pure fungi, mixed bac-
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teria on growth and photosynthetic fluorescence of Sorghum bicolor X S. sudanense in three types of coal wastes which
were that fly ash (S1), coal gangue (S2) and the mixture of fly ash and coal gangue (S3) and the mixture of sand and
earth (S4) which was the control group. The results were as follows: (1) In the four substrates, the symbiotic associa-
tions were successfully established between AMF and Sorghum bicolor X S. sudanense. The inoculation of G. m could ob-
viously improved the infection rate to 49.04%, 57.40% and 43.34% in the substrates of S1, S3 and S4 and the mixed in-
oculation treatment had the best infection rate to 49.33% in the substrate of S2. (2) The plant height, root length, con-
tent of chlorophyll, F /F

creased. Inoculation of AM fungi significantly promoted the growth and photosynthetic efficiency of Sorghum bicolor x

., qP and Yield of Sorghum bicolor X S. sudanense in three types of coal wastes significantly de-
S. sudanense. Comparing with other treatments, inoculation of G.m significantly improved the root length, dry weight,
the content of chlorophyll, F /F , qP and Yield in the substrates of S1, S3 and S4. In the substrate of S2, inoculation of
G.v significantly increased the root length, dry weight and had little difference with mixed inoculation treatment on chlo-
rophyll fluorescence parameters. The result indicated that the growth and photosynthesis of Sorghum bicolor x S. sudane-
nse was inhibited in the composite adversity of different types of coal wastes. AM fungi was capable of alleviating the
damage cased by the adverse factors of different types of coal mining wastes on Sorghum bicolor X S. sudanense by means
of improve leaf chlorophyll content, photosynthesis, chlorophyll fluorescence and growth, and enhance Sorghum bicolor X

S. sudanense’ s stress-resistance. G.m was more suitable for the revegetation of fly ash and the mixture of fly ash and coal

36 &

gangue, while G.v was more suitable for the revegetation of coal gangue.

Key words; AMF, coal wastes, Sorghum bicolor X S. sudanense, growth, chlorophyll fluorescence
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Table 1 Physical and chemical properties of the substrates

SR 2R e HAR HA B AR
Su?;tr}\atf* pH Total N Total P Available N Available P Available K Organic matter
o (g ke (g kg (mg - kg') (mg - kg™) (mg - k') (g kg
S1 7.92 0.25 0.12 12.31 7.36 85.49 9.83
S2 4.73 0.31 0.18 25.70 10.36 62.35 18.72
S3 6.82 0.28 0.15 21.03 9.12 74.80 15.95
S4 6.98 0.97 0.23 73.29 10.56 124.73 26.59
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1.4 St 54
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PEZES . FEFET S1.S3 F1 S4 |- %R0 EE YRR fE 85 b

PP AR R Yy BRI S d5e e, 43 5 o 49.04% ,57.40% |
43.34% , 43 Fh b 3% BR 08 g A0 H AR AR e R BAIK, A
51k 30.67% 39.65% 35.67% , M 7EHL i S2 [ 4%/
JEE DU BRPERT + M 3R Bk P 25 A0 B W) 2 1 T LA R A 4
FRALFR (S 49.33%) , 45 7l JBE 7 ok 44 25 4 3 T AR A2
YRIGAE (N 33.43%) . FEFPEE VG BREEE AL BRAE 4
FhILTT | AR IR YL I S3>S1>84>S82 , 2 e Bk
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(BTG 35 22 5, (H B 38 v T T S4, R ik 1 4
T o ) PRI AR AR e e TC o 2 25 5
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Table 2  Effects of inoculation with AM fungi on mycorrhizal colonization rate of Sorghum

bicolor x S. sudanense in different substrates of coal wastes (%)

Herfgb B

Treatment

S1 S2 S3 S4

FEVERREETE G. m

HRIRER G. v
FEVHER G+ L RIRFR G, mv
XTHE CK

49.04 = 1.96Ba 33.43 £ 2.97Dc 57.40 = 6.73Aa 43.34 = 1.75Ca

30.67 + 2.32Cc 42.67 + 5.42Ab 39.65 + 3.71Ac 35.67 = 1.99Bb

40.37 = 1.13Bb 49.33 + 6.49Aa 46.68 + 2.62Ab 42.34 + 1.21Ba

3.67 = 0.29Ad 3.68 + 0.31Ad 4.36 = 0.32Ad 4.07 = 0.71Ac

T Bl + PRifis  AIR/NG TR 3R0R [F) —JE BT R R AR BRI 7E P<0.05 /K- 1285 B35 AR RS SRR ] — b PR AN [A) 5: T W) 72 P<0.05 /K-

L2, TR,

Note: Values are mean + SD, different lowercase letters mean significantly differences (P<0.05) between different treatments in same substrate; different capital letters

mean significantly differences (P<0.05) between different substrates in same treatment. The same below.

FE 4 FPEEST b BRh AM JUTH W 1 T AR
PR MK AT E(E 1,P<0.05) ,3 F b 3 7]
PR 225 AR, LT S1 1S3 b, FEAh EE 6 Bk
PA W TR T E (P<0.05) , 2 Fh i Bk
PEAFIEE VYRR + M 2 Bk 98 5 A0 PR AR K T
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PRI 22 RN R E  EHT S4 I 4
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R 545, 3 R e AT L PR A R AR 3
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[E 4 FE PR To 0 255, W THE ST, REF
FUH A A b B AR R EE 44 R S3 B
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| 3 Fh4EAhALFE Chl a Chl b Chl (a+b) LI K
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JEE PO R A B FTIFEE DY R E  + b R BR M B A B [E] Chl
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AbEE Chl a Chl (a+b) F A Chl a/b ¥yl 7E%E
JBr S2 I, 3 Pl A A B L, 3P b 3 R 4 A
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Fig. 2 Effects of inoculation with AM fungi on chlorophyll content in leaves of Sorghum bicolor x
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