Philippine Journal of Science
1-55, June
83

129 (1):
1SSN 0031 - 76¢

RESEARCH

Arbuscular Mycorrhizal Fungi Associated with Some
Economically Important Spices and Aromatic Plants

RAO',C.
LK. KINWAR' and B.R RAJESHWAR RAO?

"Department of Botany, Osmania University, Hyderabad ~ 500 007, India
“Central Institute of Medicinal and Aromatic Plants Field Station,
Boduppal, Uppal, Hyderabad — 500 038, India

Economically important spice crops viz. cinnamon, coriander, curry leaf, fenugreek,
onion and aromatic crops viz. citronella, cornmint, east Indian jamrosa, lemon grass,
lemon scented gum, palmarosa, rose scented geranium and vetiver were screened for
arbuscular mycorrhizal (AM) fungal association. 18 AM fungal species represented by
eight species of Acnulas’mm. four of Glcmus. Ihru of Glgaspora, lwo of Scutellospora
and one of
Among al the fungal species, Glomus fasciculatum was the most predominant species
found associated with 11 crops. This is the first report on the occurrence of these many
gonera and species of AN ungiln these crops. The number of AM fungal propagules

soll. The
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selected spice and aromatic crops and various
i | tics of the s relation

Arbuscular mycorrhizal fungi (AMF)are wiquitous
ture and blig ioti ion with

the roots and other underground parts of most of the
angiospermic and some other plants. They have
gained considerable importance in recent years owing
1o their beneficial response in improving crop

y
on the association of AMF with medicinal, spice and
aromaic crops (Barthakur & Bordoloi 1990, Boerner
1990, Gupta & Janardhanan 1991, Khaliq &
Janardhanan 1994, Kothari & Singh 1896, Prasad &
Sallaja 1995, Chee et al. 1998, Saleh el al. 1996

phy:
to number of propagules of AMF.

Materials and Methods
Five spice crops, namely, innamon (Ginnamormum

curry leaf (Murraya koenigii (L) Spreng.), fenugreek
(Trigonelia foenum-grecum ) onion (Allum cépaL.)
and eight ammallc crops, namely, citronella

Kunwar et al. 1999, 2000). For our i
selected thirteen economically important spice and
aromatic crops, and studied the qualilative and
quantitative composition of AMF associated with

“Cortesponding author: kunwar@ictap .o

), cornmint (Mentha
arvensis L. piperascens alinvaad ox Holmes)
jamrosa (Cymbopogon sp). east Indian lemongrass
{Cymbopogon flexuosus (Nees ex Steud) Wats.).
lemon-scented gum (Eucalyptus citriodora Hook),




Manoharachary et al.

Wats. var. motia Burk ), rosescenied geranium
(Pelargonium sp.) and vetivereu sws (Vetiveria

number of propagules were observed in rhizosphere
soil collected from curry leaf and rose scented

zizanioides (L) N
of Central Institute of Medicinal and Amalic Piants.
Field Station, Hyderabad, India were selected for this
study. The sl of the experimental fam is red sandy
loam (alfisol) and is deficient inN, Pand Zn. The
experimental location experiences Seni-arid tropical
climate. Al the test crops were being cultivated
following standard agricultural practices.

Rhizosphere soil samples of al the 13 crops were
se\ec(eu at random up to.a depth ol 10"from 10 plants

geranium ( g sail). By contrast, the lowest were
observed in cinnamon (40/10g soil). Srivastava and
Basu (1995) reported 9 spores/10g soilin fenugreek.
In this study, the number of spores was 80/10g soi.
Khaliq & Janardhanan (1994) reported 416-707
spores/100g soil (42-71 spores/10g soil) in mint
species.

Root Colonization
Golonization was not observed in cinnamon,

s made by pooiing the rhizoshe re sois from 10
plants located at different places. fromihe composite
sample, three sub samples were analyzedl for number
of propagules per 10 gm of soilby wet sieving and
decanting method (Gerdemann and Ncolson 1963).
Physico-chemical characterstics of the Soils viz pH.
moisture content, available phosphous (Jackson,
1973) were determined. The AMFwe reidlentified with
the help of relevant lterature (Waker 1987, Morton
1988 & Schenck & Perez 1990 )

For observing colonization of 00ts by AMF, five
plants of each crop (except tinmamon, where

citronella and jamrosa roots. Khaliq and Janardhanan
(1994) studied six cultivated species of mint. They
reported 37.2-56.0% colonization by AMF in the roots.
Srivastava and Basu (1995) also studied AMF
colonization in fenugreek, cultivated in yellow loamy
soil with pH 6.5, but they observed very high
colonization (95%) whereas we recorded only 29%.
Both spice and aromalic crops having greater number
of AM fungal propagules in their rhizosphere soils
exhibited higher percentage of root colonization
because of significant positive correlation (r=0.69)
between these two parameters.

root samples from the
well grown trees) from different locations in the field
were carefully dug out with alnost somplets root

wshedh in water to remove adhering Sai particles and

between moisture
content and number of propagules

Moisture content and spore numbers were
P ly

1.cm segments of terminal fixed in
formalin: acetic acid : ethanol : water (FAA)

propagules. A negative effect of increasing moisture

(10:5:
oot bits were cleared in 10% KOHIor 20 min at 60°C.
washed with several changes of water, kept in 0.5N
HCI for five to ten min to neutreize the alkali and
washed three to four times with wate, cleared bits
were stained in 0.05% rypan bue in lactophenol
(lactic acid : phenol : glycerol : water) ( 11:2:1) (Phillips
& Hayman 1970) (procedure modified). Before
observation, the mounted rool bits were gently
squashed under cover slip. Absence and presence
of colonization by the hyphae, abusales. vesicles
and spores of AMF in each segment of the oot was.
expressed as percentage of coloniztionin accordance
with the siide method of Giovannetian diosse (1980).

Results and Discussion

Number of Propagules
AMF were of widespread ccourencein alhesols

content observed by Reid and
Bowen (1979). Durga (1995) also reported signilicant

fungal
a positive influence. Similar was the obsewalmn of
Kunwar et al, (1999, 2000) in garlic and ginger
rhizosphere soil.

Relationship between
PH and number of propagules.

The pH of the soil and number of propagules were
negatively correlated (r=0.21). Kunwar et al. (1998,
2000) reported them to be unrelated in garlic and
ginger thizosphere soil.

Relationship between phosphorus
and number of propagules

Itis a well known fact that the nutitionally deficient

more AMF. In the present investigation a range of 0.8
5 fange o

unber and type
of spores and sporocarps (Tabi 1. The mumber of
propagules /10 soil ranged from 40-120, The highest
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the soils have low 'P" content. However, AM fungal
number distribution is a decisive factor as it depends
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Table!. Attuscuiar mycorizal fungal (ANF) colomzation in 1 10t .01 AU prepagios!10g 5o and hysico-chemicl

charaderistis of thizosphere 501 of spice and aromaiic crop:

o o T T e W AR e
o posptous  popagies  coloniation
gy 10g soil (]
Spiceorors I —
Cinnamo n 35:01 732006 20:01 40=208 o
Corider 7zi008 1700 70306 215
Cury at 202608 a1
Fenugeek 18006 69.007 802208 29.208
onin s1:000 700 Nos2es .25
Aromsticrops
Cirelia §9:000  15-0m s0:265 o
Ganrint 69:01 28-00 1005378 gziss
Jamasa 732008 15.02 0416 o
Lemorgrass 68:017  20.08 S0-265 21215
Lamons canted qum 72201 20: 08 602208 Be11s
Paimuosa 71200 o8 10248 412173
Rosescened geranium 66:012  35:00 120228 592173
e 6901 15:08 9. 265 =31
e o7 w5 Ers )

upon many factors including the type of phosphmus

species was ound associated either with all the spice.

avaldle totne plant. In our studies,
ine avilati P contentonly and much of i P & n e
form ol nonavailable state.

Thetropical soils are usually of complex nature hence

foundinhe mzosmeve sw ul palmarosa by Gupta and

our study.  Knaliq e Janardhanan (1994) reported
G.

Howerer, in the present invesigaons iaisically a
0.94

Glomus mosseae and Sclerocystis
specieskom mint.

(1=t
P and AM fungal propagule numbers. Further the P

contentis below of AM fungal
Ppropaguleswill increase till the P content ws 10ppm. The
declite of AM fungal propagules wil start only after 10
PPM ol ‘P content. Hence in the present

Maximum fungal species were

From

a died corelation has been noticed as the P content
had not reached the limiting stage. Janaki and
Mandrarachary (1994), Kothari and Singh (1996) and
Kunwar @14, (1998, 2000) reported P content and no. of
AMF popzgules 1o be negatively correlated.

Prevakn ceof AM fungal species

were fowd cobnized by AM fungiin the roots (21-59%).
The s0is supporting arbuscular mycorrhizal fung were
found tobe dfcient in phosphorus. Root colonization of
the cropsby more than one mycorthiza was reported by
Datt andHogath (1983) who observed more consistent
benefits o crop growth from a combination of AM fungal
speciestian lom asingle species. The absence of roots

the spice and aromatic crops (Table 2). Among these,
eightwere o Acaulospora, three were of Gigaspora, four
were of Gitmus, one of Sclerocysiis and two were of
Scutelos pora. Glomus fasciculatum was the most
abundant specres followed by Armr/aﬁpum foveata. A.
laevisan

eeds fudier
resuls. The esence or absence of certain AM fungal
species in spesific crops provides a broad indicalion of
g species association specificity under the
haliq and Janarchanan (1994) also

least luundam The ahundnnce o lungal species

specis were host specific. Not a single AM fungal

Suggested simo degree of host preference by
imycorthizas. Howaver, his aspect needs further indepth
investigaton
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Tal ngi (AMF) of i s
crops with their relative frequency and abundance.

oY= oot A g Ao tongarse
g g
# F 3 £ Neof nesve Abondance
& g
s §F @.%%%.ﬁm T
F &S § 55 F EEE pesem
Acaulospora appendicula Spain, Siever. & Schenck - - 3 - 12 5 - 3 - 5 52 66
Kot o e
Y
.l Tagon s cann W oCwow -owow s ow o we
' leuncsa onon 2 s s 205 22 L% 5 %
s s Gartamanen & Tagon % 12 - s 7 8w - 8 w0 s e
4 movovas Span & Schanck A T
' svotata Taoos s o LTI ITTN DL w e
Giaspors doiions v & Atk sos L Il s s e e
G. gagantea (Nicol. & Gerd.) Gerd. & Trappe - - - 3 - 4 2 5 3 5 63 35
o rous Sern & S e - H
Glomous epigaeum Daniels & Trappe 18 - 6 - - - - 9 6 5 52 96
. fasciculatum (Thaer) Gerd. & Trappe emend. - - % % 18 24 I I} n na 28
o e
et Wil & Gar)Gora. & Trappe 6 5 W - - o - - 71 2 s s s s
Glomos e e 4
Soraoyot Sosa Gerdemann & Baen e e S S+
Scutellospora gregaria (Sch. & Nicol ) Walker & Sanders - - - - = = 5 - 4 - - 6 - 3 31 5
-

. nigra (Rednead) Walker & Sanders

otal o of AM fungalspaces for each crop soi 48
No. of AM fungal propagules/10g soil 4 70 120 8 10 50 100 60 50 6 100 120 S0
Rolative iequancy (%) of AM fungiin lhe crop soil 42 8.4 74 63 84 42 126 42 53 7.4 63 148 105
‘Aoundance of AM fungin the crop soil 10 88 171 133 138 125 83 15 10 86 167 se 82

) 4
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