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Introduction

Mining activity is an unavoidable
destructive process. Though there are
problens of mine wastesin terms of erosion,
environmental pollution, damage to
adjoining agricultural fields, forests etc.,
many a time they are exaggerated. These
hazards are within measurable limits and
canbe easily be ameliorated to a significant
extent by extensive research and proper
planning. Damage to the environment by
mining activity has been caused by reject
dumps, pumping out of muddy water from
the working pits, increasing water levels
and slimes from the beneficiation plant.

Revegetation of the mining sites is to
achieve vegetation cover within a few years,
so that succession may take place atarapid
pace. Hence, it is obvious that one must
ook foruseful treatments and management
strategy so that useful vegetation can be

estabhshed qnickiy and économu:ally
‘ to'a self-@ ©CO8!

only more efficientin utilization of available
nutrients from the soil but also involved in
transfer of nutricnts from components of
soil minerals and organic residues to
solution and in nutrient cycling in an
ecosystem. Currently, there are
opportunities to apply the ectomycorrhizal
technology to reclamation programmes.
Endomycorrhizae are sometimes reported
tobe animportant associate of many pioneer
plants which may require endomycorrhizal
infection in order to survive on disturbed
land (Jehne and Thompson, 1981). They
are particularly useful in detoxifying heavy
minerals by chelation (Lamont, 1978).

The present investigation wes carried
out to study the colonization and diversity
of native arbuscular myecorrhizal speciesin
the rhizosphere soils of iron ore mine sites
in Goa State. '

Material and Methods

Soil pH was theasured in 0.01 MCeCl,.

T anduchwtymd(iaﬁonembange, N
'eoncenmhons were detemunedm 1 1
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extraction in 2M KCl (Bremner, 1965a)
and total nitrogen determined after acid-
Kjeldahl digestion (Bremner, 1965b).
Phosphorus was determined by using Olsen
and Dean’s (1965) method. Total water-
soluble sulphate-sulphur was measured
turbidimetrically (Anon., 1981). All analysis
were carried on air-dried material but
results are expressed on an oven-dried
(105°C) weight basis after correction for
moisture content.

Rhizosphere soils from 15 different
plant species found growing on fairly
established mine sites were collected from
the degraded mining sites during different
seasons. Spores were isolated by Flotation
Adhesion Technique (Sutton and Burron,
1972) and Wet Sieving and Decanting
method (Gerdemann and Nicolson, 1963).
Spores were mounted in PVGL and
observed under light microscope. For spore
identification, the Manual for the
identification of V A mycorrhizal fungi by
Schenck and Perez (1987) was followed.

Root samples of all the species studied
were collected. The roots were freed from
adhering soil, gently washed and cut into
1 cm segments. The degree of colonization
~was calculated by using the slide method
"~ (Giovannetti  and ~Mosse, 1980).

_ Colonization was determined after clearing
' theroots with 10% KOH and staining with
iy Trypanb}ne (Phillips and Hayman, 1970).

k Resn!tsand Discussion
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Table 1

Some properties of iron ore mine rejects

Properties Mean (S.D.)
pH 6.02 (0.18)
EC (mS/cm) 0.051 (0.012)
Total N 93.2° (N.A.)
Available N 3.8 (N.A)
P 1.5 (N.A)
S0,* >0.1(N.A)
Ca 1.76 (0.80)
Mg 0.92 (0.55)
K 0.76 (0.26)
Na 2.60 (0.54)
Cu >0.05 (N.A)
Fe >0.0} (N.A)
Concentrations in p.g! oven dry spoil.
N.A. = Not applicable
8.D. = Standard deviation
E.C. = Electrical conductivity
* = Mean of two replicates taken from
bulked samples.

revealed that the mine rejects show acute
deficiency of Nitrogen, Phosphorus,
Potassium and other essential macro-and
micro-nutrients. Electrical conductivity
(EC) is very low indicating that there is no
likelihood of salinity problems for plant
growth.

It was observed that the number of

| spores were very low with fewer than 50

spores/100g. However, the adjacent soil
covered with natural vegetatmn and
nnﬂteredbymmmgacn vities which was
take nas’acontrclsbawedaahxghas384
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Table 2 , while minimum mycorrhizal infection was
Spore density on mine reject dumps and recorded in Spermacoce hispida (37%). Rest
adjacent vegetation of the plant species showed moderate to

heavy infection. (Table 3).

Spore _
density/100g" Twenty-seven AM species identified
' belong to four genera viz. Glomus (16),
Reject dumps 50 Gigaspora (3), Acaulospora (7), and
Undisturbed areas adjacent to the Scutellospora (1) with number of species
mining dump 384 given in parenthesis. Maximum AM species
diversity was recorded in Blumea mollis
*Mean of three readings. which showed the presence of seven AM
Table 3

Degree of root colonization and AM species diversity in some plant species found
growing on iron ore mine rejects

Degree of root AM species
Plant species colonization (%)
Spermacoce hispida L. 37 Gm, Gf, Goc, Al
Striga asiatica (L.) Kuntze 93 Gm, Gf, Gr, Gec, Gra, Af
Impatiens klenii W. & A. 81 Gf, Ge, Ga, Gmo, Galb, Amo
Blumea mollis (D.Don) Merr. 87 Gm, Gf, Gau, Gh, Gecan, As, An
Merremia tridentate (L.) Hallier 1. 96 : Gf, Gea, Gd, Gr, As
Lindernia crustaceae (L.} F. Muell. 90 Gf, Gg, Ggl
Lindernta parviflora (Roxb) Haines 60 Gf, Gd, Gma, Sg
Ischaemum semisagittatum Roxb. 67 Gm, Gf, Ab, Gal, Am
Ziziphus rugosa Lam, 96 Gm, Gf, Gd, Ab, As
Eugenia corymbosa Lamk 95 Gm, Gf, Ab
Carissa carandas L. 94 Gm, Gf, Gd, Gma, Ab
Psidium guajava L. 93 Gf, Gd, Gma, Ab, Af
Mimosa pudica L. 87 Gf, Gd, Gma, As
Smithia sensitiva Ait. 98 As, Ab, Af
prhrosw purpama (LJ Pers 99 Gm, Gf, Gd

‘Legend Gf = G{omuxfamwlatum,Gm-Glomus mosseae; Gr = Glomus reficulatum; Ga = Glomus aggregntum;
GalsGIomuaabediam Gau = Glomus australe; Gc:Gtomuscalxdamum,GeaaGiomusdamm,Goc:GIomus
eommezum, Gd = Glomus deserticola; Ge = Glomus etunicatum; Gg = Glomus geosporum; Ggl = Glomus.

* gl 1 Gm:%mnmﬁcporum(}n Glomus radiatum; Ga]baGlgaspomalblda
X : meumfjda AbaAmulasporcbmmuIam Af = 4

cal AlawirAm-Amukspmnwlkc An:Aeaulespomk
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fungal species, while minimum AM species
diversity was recorded in Lindernia
crustacea, Eugenia corymbosa, Smithia
sensitiva and Tephrosia purpurea each of
which showed the presence of three AM
-species.

-

Endomycorrhizae are important
associates of pioneers as many plants may
require endo-mycorrhizal infectionin order
to survive on disturbed land. Arbuscular
mycorrhizae seems to provide a primary
mechanism of phosphorus uptake from soil
and may thus perform an important
function in mineral cycling (Fogel, 1980).
Soil microflora is a crucial factor in plant
nutrient availability and uptake, either by
organic matter decomposition of mineral
weathering. While there is little evidence
of decomposition activity by AM fungi, they
may absorb nutrients directly from
decomposing organic matter and thus
prevent nutrient losses through leaching
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(Went and Strak, 1968), plant composition
and secondary succession following land
disturbance (Jones, 1979).

The importance of introducing AM
fungal inoculum into soil respired and
reclaimed land has been recognized (Allen
and Allen, 1980, White et al., 1985).
Introduction of AM fungi would decrease
the amount of fertilizer required in the
establishment phase.

The fairly established mine rejects
showed rich diversity of AM species. Further
studiesinvolved preparation of pure culture
inoculum and its application in the
plantation programmes would help to give
extra tolerance and ecological support for
the plants to survive, grow and perpetuate
in the adverse soil conditions of the mines.
The present study shows promise for using
AM technology in future revegetation
programme of iron ore mine wastelands in
the State.
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SUMMARY

The m o£ A& tnggi in aﬂomstation is gaining lmportanee. It is known to increase the

isthe present investigation was toisolate and identify the AM speciu
:oi;n of 15 phnt species bi?mwhg on: fairty eatabli:hed iron ore mtna
; : 18 BC




2000] Diversity of AM fungal species from iron ore mine wastelands in Goa 1215

N F A e s A g wh gl @ g saeee ol was
snfrl ot fafaua

WoHo m
| ,

SREER AT T I T T A AEE T 9 @ 21 7 v 6} v weere
AR T A w1 wew R W 9 e @ AR wee: Wit wed @ Saye AR I o R o
¥ off T TETa fierelt @ | e AN T SR AT FUER P W W 9T 9 Y 81 W wenwik
wfae B e AR I W@ 15 Faw wil o) i e X e antt anfageR e e ol
HEE WG A FE I8 TEA o o1 | v g8 0o 6.02 (0.8) R R R Rygaseer
et 0051 (0.012) mS / ¥ wif 7 | Reifte O =3 3k SR demER e e ¥ Y 1 w6
A 1 WEFE RN FE W I A, WERE, W w59 9 T 9 TsEmR
rcaftrr it o i | Rrgerrerran W wge w0 ¥ Rl 7 3w o 2 B o woury gfe o Y wava
TN I A W g 8 ¥ | wewed w27 SRl § it wen # Fem el wiftet w0 R
T BRIgAeH, Tto AT, Tollo IWMEHIH, THISEIGT ARG, VHITo Tz, Maregter wpfier
T PFITo WifAver ¥ | wega FwanT wewen # R weit- vy =l O g de s sfteea il &
HEHHA FAFIFA AN I sl 3 ot T 8 R 3w a2 v e @ w sy
¥ Wr Foer Pt 7 uRerea | SRl ¥ e el amn o @ )

References

Anon. (1981). The Analysis of Agricultural Materials - A Manual of the Analytical Methods used
by the Agriculture Development and Advisory Service. Ministry of Agriculture,
Fisheries and Food. RB 427. HMSO, London, UK.
Allen, E.B. and M.F.-Allen (1980). Natural re-establishment of Vesicular arbuscular mycorrhizae
following strip mine reclamation in Wyoming. Journal of Applied Ecology, 1'7: 139-147.
Bremner, J.M. (1965a). Inorganic forms of Nitrogen. Metkods of Soil Analysis. Part II Agronomy
No. 9 (Black, C.A., Ed.) pp. 1179-1237.
Bremner, J.M. (1965b). Total Nitrogen. Methods of Soil Analysis. Part II Agronomy No. 9 (Black,
C.A,, Ed.) pp. 1149-1178.
Fogel, R. (1980). Mycorrhizae and nutrient cycling in natural forest ecosystem. The New Phytologist,
» 88 :199-212, ;
Gerdemann, J.W. and T.H. Nicolson (19683). Spores of mycorrhizal Endogone species extracted from
soil by wet sieving and decanting method. Transactions of the British Mycological
Society 46 : 235-244.
Giovannetti, M. and B. Mosae (1980) An evaiuation of technique for measunng VAM infection in
’ roots. New Phyt:
Jenhe ‘W.and C.H. ‘Hmmpon(l%l) Endggone mycarrhuaemplaptcolom:ahononcoastalund ‘
S dmatholulo Quemhnd.AmanJoumalafEcolog 6(3) : 221-280. ,

'&cimhm armmmwmﬁ
Perth, (Pox, JED, B4) South Benly,




1216 Indian Forester [November,

Olsen, S.R. and L.A. Dean (1965). Phosphorus. Methods of Soil Anralysis. Part II Agronomy No. 9
(Black, C.A. Ed.) pp. 1035-1048. American Society of Agronomy.

Phillips, J.M. and D.S. Hayman (1970). Improved procedure for clearing roots and staining parasitic
and vesicular-arbuscular mycorrhizal fungi for rapid assessment of infection.
Transactions of the British Mycological Society. 85 : 158-161.

Schenck, N.C. and Perez Yvonne (1987). Manual for the identification of VA mycorrhizal fungi. IInd
edn. INVAM Univ. of Florida, Gainesville, USA.

Sutton, J.C. and G.L. Burron (1972). Population dynamics of Endogone spores in soil. Can. J. Bot.
50 : 1909-1914.

White, J.A., L.C. Munn and S.E. Williams (1985). Edaphic and reclamation aspects of vesicular
arbuscular mycorrhizae in Wyoming Red Desert soil. Soil Science Society of American
Proceedings, 53 : 86-90.

Went, F.W. and W. Strak (1968). Mycorrhiza. Bioscience 18 : 1935-1939.




