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Totel outlay

Share of ICAR Share of participating 8gency
k. 3,68,134 Nil

Total smount spent

k. 3,68,116 Nil

Objectives and how far these have been schieved :

All the objectfves of the scheme have been achieved.

To study the occurrence of VAM on Coconut and to study
its intersction with burrowing nematode in order to
explore the possibilities of using VAM inoculstion ss
protective measurec ageinst nematode attack both in

nurseries snd in planting pits.

Survey carried out in six different districts of
Kerala confirmed the natural sssocistion of VA myco-
rrhizae with Coconut. Resting spores ot VAM recovered
from different soil types viz. slluvisl, clayey, forest,

Kari, lesterite, sendy snd loamy sand soil proved the

ounipresence of VAM in the coconut rhizosphere. The

resting spores or twenty one VAM species viz, Acaulospora

biretibulata, A. laevis, A. trappei, Gigaspora aurigloba,

G. corslloidea, G. glluorei, G. wargerita, G. nigrs,

G. pellucida, Glomus fasciculatun, G+ fuegianum, G. inver-

maium, G. wacrocorpum, G. picroearpum, G. mosscae, G.

pallidum, Sclerocystis clavispors, S. coremioides,

S. microcarpum, S. rubiformis and S. sinuosa were
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identified from the soil around the roots of coconut palms.
Apart from these, four more species were encountered which
could not be identificd, Attenmpts are being meade to

identify them to species level. Percentage root infection

varied from 0-100 per cent.,

VAM (Glomus mossese) inoculation in coconut (West Coast

Tall) nursery enhanced vegetative growth in terme of height
and leaf arece. With increase in the gquantum of inoculum/
number of inoculations there was a corresponding incresse
in the height snd lesf sarea of the seedlings where os the
number of 1eéves rcmained same, With increasse in incculum
density there was corresponding increase in the leaf ares
of the secedlings but increasse in number of lesves wos not

significent,

To study the effeet of verious nematicide treatments on the

successful colonisstion of VAM on coconut,

Among the three different nemeticides tested against
VAM viz. Cerbofuran, Fbufos and Phorate, Phorate proved to
be the best nematiclide with least deleterious effect on
vﬂtmycorrhizal colonisation on coconut pslms.

Approved Technicael Programme

Collection and identificetion of VA mycorrhizae on coconut
from variocus soil types and different verieties in Keresla
and mass multiplicetion on primary host and other gramina-
ceous hosts,

Interaction studies of burrowing nemstode and VA wycorrhizse

i
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on coconut,

Screening of nematicides to find out an effective nemati -

cide with least deleterious effect on VA mycorrhizaec.

Studies on population build up of VA mycorrhizae and

burrowing ncmatode under field conditlons in high density

nultispecies cropping systems including coconut by intro-

duction of mycorrhizal plents,

Studies dn standardisation of mode, time and frequency

of inoculstion and quantum of inocculum in nursery and

planting pits.

Remarks of Scientific Panel on earlier Annual Report :
Report accepted.

Detailed Report

Standardisation of sampling zone/eres for VA mycorrhizal

estimation

Five coconut palme in different Blocks of the farm
at the Central Plantation Crops Research Institute,
Kayangulem, Kerala were scelected. Soil samples were
collected from each coconut palm basin from three differeat
points at various distances viz. 50, 75, 100, 150 and
200 cm away from the bole of the palm. At each distance
samples were taken from different depths viz. 0«25, 26«50,
51-75 end 76-100 cm (20 semples/pelm/month). Soil
collected at each depth wes mixed well and an aliquot,
of 50 g soll was taken., This 50 g soil was mixed

well, evenly suspended in water and then psssed
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through sieves of 60 (7104 ), 150 (105/4), 200 (75/) and
350 (45/) meshes. The catch on cach sieve was collected
and mede upto 100 ml suspension in & beaker. This suspen-
sion was stirred well by bubbling esir through s pipette
and 2ml from this suspension was pipetted out into 2 Don-
caster counting dish and observed under e binocular stereo
microscope. Observation of the 2 ml suspension was repeated
three timee to minimise the error during observation and
average of three observations were recorded. The resting
spores present in the sievings (soil ssmple) were then
identified using Trappe's Synoptic Key (1982). Maximum

VA amycorrhizal resting spores could be rccovered at s
distance of 100 cm away from the bole of the palm within

a depth of 26-100 cm (Teble 1), Meximum resting spores
were obteined from 150 mesh followed hy 200 mesh sievings
(Table 2).

Recovery of VA mycorrhizal resting spores from the soil

Soil semple was collected et s distance of one metre
away from the bole of the pslm, to s depth éf 25-100 cm,
from threec angles in the coconut basin using 2" dismetre
iron pipe. This soil was mixed well and sn aliquot of
50 g from this was taken. This soil was evenly suspended
in water and then pessed first through 20 mesh sieve (8404 )
to remove roots end bigger soil particles and then through
150 (105/4) and 200 (75/4) meshes. The siévings of the
150 and 200 mesh yielded moximum resting spores. Therefore,

for 211 experiménts resting spores in sievings of 150 and
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200 mesh were counted.

Standardisetion of type of root

Main, secondery and tertiary roots of coconut (15year
01d) palm grown in sandy loam soil in CPCRI, Farm, Kayan-
gulem, were collected, washed free of soil and cut into
1 cm bits., These roots were stained in Trypan blue using
standard staining-technique for mycorrhizel estimation,

All types of roots (mein, sctondary and tertiery) of
coconut recorded VAM colonisation (Table 3)., Maxinum
colonisstion was noticed in the fine yellowish brown to
light brown tertisry roots of coconut (0-100%) followed

by 50 and 40 per cent in secondary and primary roote res-
pectively (Teble 4). Colonisation wes less in hard reddish
brown to dark brown roots (Primary, Secondary and Tertiary)
compared to tender yellowish brown to light brown coloured
roots (Table 5)s The root cep region of any tender grow-
ing root was found to be free of mycelial growth of my-

corrhizsec.

Estimetion of VA mycorrhizal colonisation in roots

The methods of Philips end Hayman ( 1970) and Koske
and Jenms (1983) were tried for the detection of VA my-
corrhizae in coconut roots. Both methods gave satisfactory
results. However, the method was modified (Table 6) for
enasy handling of large number of ssmples as follows:
Coconut roots-tertisry and primary, collected from each

sample were washed and cut into one centimeter bits.
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Table 6

Process for the estimation of

VA mycorrhizal infection in roots

Wash the roots

cut into 1 em bits

|

Heat in 2.5 4 XoH for 3 min
or

leave overnight in KoH

|/
Wash in H20

W
Bleach in slkaline H202

|

Wash in Héo

Acidify by soaking in 1 4 HCL (20-50 vol)

for 1 - 24 hrs,

Stain with Prypen blue in scidic glycerol
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Loter these roots were hested in 2.5 per cent Potassium
hydroxide (KOH) for 3 minutes for quick observation or
left overnight under laboratory condition (28 -32°C) for
later observations, The roots were washed in water, bleach-
ed in alksaline H,05s rinsed sgain in water and acidified
by soaking in one per cent HCl (20-50 Vol) for 1-24 hours
depending upon the hardness of the roots. Perfect scidi-
fication of the root is very essentisl for proper staining,
Then the roots src stained with Trypan blue in scidic gly-
cerol (0.05 per cent Trypen blue in & mixture of 500 ml
glycerol, 450 ml water and 50 ml one per cent HCl). Des-
taining in acidic glycerol can remove excess stain. For

8ll experiments this nethod was followed,

Soil sterilisation

The loasmy sand soil used for the rasising up of mycorr-
hizal scedlings for all experiments was steam sterilised in
sn autoclave under 20 pounds pressure for one hour on two
alternate dayn and stored in sterile cement tubs covered

with polythehe sheets.

Raising up of experimental coconut seedlings

The nuts from three elite WCT coconut mother palums
were used for the raising up of experimentel scedlings.
The dchusked nuts retaining tufts of hairs (mesocarp)
sbove the fertile eye were sown in stesm sterilised soil
and'kept in the greenhouse (Koshy and Sossmma 1982), The
experimental sceedlings snd culture pots were watered daily

using anly boiled snd cooled wnter.

\
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Mogs multiplication snd maintenance of cultures

8. Vesicular Arbuscular Mycorrhizae (VAM)

b.

8.

Resting spores of Acsulospora bireticulats Rothw and

snd Treppe., Glomus fascliculatum (Thaxter sensu Gerd.)

Gerd. end Trappe., Glomus macrocarpum Tul. snd Tul., Glomus

mosscae (Nicol, and Gerd.) Gerd. and Trappe., Glomus versi-

forme (Karst.) Berch., Gigaspora nigra Redhead in Nicol.

and Schenck., Gigaspora pellucids Nicol. and Schenck.,

Sclerocystis coremioides Bk. end Br. and Sclerocystis rubi-

formis Gerd. and Trappe isolated from local elite coconut
palms are mass multiplied end maintained on coconut and
sorghum in culture pots in steam sterilised soil in the

greenhouse and under open field conditions,

Radopholus similis

The coconut isolate of the burrowing nematode,

Radopholus similis (Cobb,1893) Thorne 1949 is being mass
multiplied and mointeined on coconut scedlings grown in
large cement tubs contsining sandy losm soil fumigsated with
Methyl bromide @ 500g/2.83 m2 for 72h under polythene cover
and slso axenically on carrot discs in the'laboratory at a
tempersture renge of 20 - 24°¢C.

Estimation of ncematode population in the soil snd root

Soil sasmples were collected at a distance of 1 metre
awsy from the bole of the pslm to & depth of 25«100 cm
from three different loci in the besin, This soil was

mixed well snd an aliquot of 250g was tsken and processed



according to Cobb's sieving snd éifting method., The
nematode pOpuiation was gggsessed under a stercoscopic
microscope.C A sample of 50 g tender crcamy white
fleshy mein roots were 2lso collected for estimating
the nematode population in the roots. The roots were
cut into one inch (2.5-3 cm) long bits and split longi-
tudinelly into 4-8 pieces. The split root bits were
left in water in petri plates at a tempersture of 14

to 20°C 4n 8 refrigerstor or BOD for 72 heours for the
extraction of nematodes (Koshy et 8l ., 1975), fThe
nenagtodes weré separated after passing the suspension
through 20 (é40/“m)lto remove the root pieces and then
through 60 (250/&) and finally through 400 mesh (38/¢m)
sieves The sieving wasg washed into s 150 ml beaker for
observation and counting. This method wes followed in
all experiments/; ActiVQ R. similis population, required
for inoculation,culturing etc was collected ss per the
following procedure: The nemstode suspension extracted
from roots,wés poured on to two leyers of fsce tissue
papers placed on a2 moulded sluminiom wire gauze and then
plaoced on a petridish (10 em dis) with sufficient

water to keep the samples wet for 24 hours, The ncepa-
tode suspepsion from petridish was trensferred to o

100 ml beaker for settling and decanting. Active

E. S8imilis specimens (females sand larvae) were scparated
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out by hand picking individuslly under e stereoscopic
binoculsr dissection microécope to sterile water,

Axenic culturing

Presh, gobd quality (uninjured) carrot tubers were
selected and washed thoroughly under running tap water.
The tubers were drained free of water snd then transferred
into & leminar flow clesn eir bench. The tubers were then
dipped individuelly in 95 per cent ethanol , flamed, pered
off all epidermis, using a sterile blade, cut into uniform
dises. Each disc was then introduced into & 100 ml Er - .
lenmeyer conical flask contsining 40 ml of one per cent
sterile water sgar and left under laboretory conditicons
for 3-7 deys to observe for contsmination if any, and
for initietion of cellus growth, The nematode populatiom
extracted from the infested coconut roots wes pipetted
into sterile centrifuge tubes snd concentrated ot 3000 rpn.
The supernsatent wos decanted, added 0.1 4 Merctric
chloride and sgain centrifuged for s minute. Again the
supernatent was decanted and centrifuged with sterile woter
for 15 seconds twice. The supernatent was decanted znd
centrifuged for one minute using 0.1 per cent Streptomycin
sulphate. The supernstent was decanted snd the nenatode
suspension wegs drawn into o sterile syringe ond introduced on
to coarrot discs in & lesminar flow clesn air bench. The
inoculated culture flesks were mainteined at o temperature of

20 + 1°C in &2 B.0.D incubstor.



10.

11,

=17

Assessment of endomycorrhizal infecetion in different

coconut varieties/cultivers

Root ssmples from 28 cultiver/hybrid palms grown in
CPCRI Ferm, were drewn snd processed for estimating the
VA mycorrhizal infection. The per cent infection veried
from palm to pelm in different cultivers/hybrids (Table 7).
VAM colonisation wes seen in the roots of all hybrids/

cultivars and percentage infection ranged from 30-100.

Selection of VAM for experimental studies

The endomycorrhizal cultures viz. Glomus fasciculatunm,

G. mosseae and G. versiforme were inoculated on to coconut

seedlings (WCT) to estimate the per cent infection ond
host suitability. Coconut seedlings were raised up in
steam sterilised soil in 35 cm esrthen pots in the green-
house. The endomycorrhizel inoculum of respective culture
consisted of 100 g soil + root from the culture pots

(900 spores/S0 g soil). The inoculstion was carried out
after exposing the roots by removing the soil sround the
roots and then the inoculum was applied on to the tender
white fibrous roots in order to ensure proximity of
spores to the growing roots. After three months, the
experimental plants were ssmpled and the mycorrhizel
infection in the roots were estimsted. Results showed

thet meximum per cent infection wes noticed in G. mosseae

(66 4) followed by G. fesiculatum (60 %) and G. versi-
forme (46 %).



Table 7

VA mycorrhizal colonisation in different

Coconut cultivars / Hybrids

S. No. Cultivar / Hybrid Moxinuu percentoge
infection
1. Bengulim 100
2. 8arnicobor "
3 Tast Coast Tall "
4, Guam "
5. Java "
6. Java Giant "
T Kenthali "
B. Kenya "
9. Laccadive Dwarf "
10. Lifou Tall "
11, Taccadive Micro "
12. Malaysn Dworf Green "
135. Malsysn Dwarf Orange "
14, Molayon Dwerf Yellow "
15. MAWA "
16, Orisan Tall "
17, Renpgoon Kobari n
18, S.S Apricot "
19, Verri Kobari "
20, West Coast Tell "
27, Laccadive Ordinary 90
22, Tiptur Tell "
23, Dwarf Orange "
24. Markham Tall 80
25. Dwarf Green "
26. DxT "
27 Tall x Gangabondom 70
28, Spicata "
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2o Collection snd identification of VAM in different soil
types

Soil and root samples of 279 coconut pelms growing

»

in different soil types viz, Alluvial, Clayey, Forest,
Kart, Laterite, Sandy and Sendy loem from the Alleppey,
Idukki, Kottayam, Pathanamthitta, Quilon &nd Trivendrum
districts (Table 8) ﬁere collected. The soil and root
semples were drswn from the rhizosphere of each coconut
palm snd processed separately for nemetode and mycorrhi-
zel estimetion as described earlier., Taeble 9-gives the
range of VAM infection recorded in the roots of coconut

pelms gtowing in different soil types.

The VA mycorrhizel spores identified to be sssociat-
ed with coconut palme are Acoulospors bireticulata Rothw.

and Trappe., A. leevis Gerd. and Trappe., A. trappei

Ames and ILind., Glomus fasciculatum (Thexter sensu

Gerd.)., G. fuegisnum (Speg.) Trapre end Gerd., G. inver-

mejum Hell., G. mecrocarpun Tul, snd Tul., G. microcarpum

Tul. aand Tnul., G. pellidum BRell., G. mosseae (Nicol. and
Gerd.) Gerd. and Trappe., Gigaspora suriglobs Hell., G.

coralloidea Troppe., Gerd. snd Ho., G. gilmorei Trappe

and Gerd,, G. mergarita Becker and Hall., G. nigra Red-
head in Niecol and Schenck., G. pellucide Nicol and Sche-

nck., Sclerocystis clavispors Trappe., S. coremioides

Bk. and Br., 5. microcarpus Igbel and Bushra.,, S. rubi-

formis Gerd. and Treppe., snd S. sinuosa Gerd. and
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Plate I

a. Acaulospora bireticulata

on coconut root

. ke s o ——— i P %]

b. A. laevis - broken spore



Plate 11

a. Glomus fasciculatum - sporocarp

b. Gigaspora coralloidea showing

the bulbous hyphal attachment



Plate III

CR

a & b - Accessory soll borne

vesicles of Gigaspora sp.

(b




Plate IV

X%

1 borne vesicles

a & b - Accessory soi

sp.

of Gigaspora

","

e



Plate V

e ngfn,:*p:.‘.‘._i;:-‘ =
¥ £diel VoA

o

a & b .- Coconut root with external
and internal hyphae, vesicles

and spores of Glomus mosseae




Plate VI

a - Glomus macrocarpum on coconut

root showing ramifying hyphae and spores

b - Hyphae and spores of G. macrocarpum

on coconut root-enlarged
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Bakshi ( Table 10 and Plates I tovri ).
Apart from  the egbove , four more - species -
were also encountered, Which are yet to be identified.
Attenpts are being made to identify them to species level,
The feeder root ssmples of most of the palms showed dense
infection (80-100 per cent) with both internsl end exter-
_nel hyphae; vesicles, arbuscules and spores. Resting
gpores recovered from ‘the soil (in the coconut rhizosphere)
varied from pslm to palm. There wes no direct co-reletion
between the percentage root infection snd resting spore
numbers in soil. Some of the palms with nycorrhizel root
infection recorded no spores while even a meximum nunber of
1750 spores / 50 g of soil wes slso recorded from the

survey. The nematodea found in the soil were. Aphelenchus BDe,

Criconcmoides ap., Dolichodorus sp., Ditylenchus sp., Ecrhy-

adophora sp., Helicotylenchus sbunaamsai, Hoplolelnus seine

horsti, Longidorus seginus, Meloidogyne larvae, Pratyle-

nchus zese, Rodopholus similis, Rotylenchulus reniformis,

Trichodorus sp., Tylenchorhynchus sp., Tylenchus sp., and

Xiphinema sp., (Teble 11)s R. similis was recorded in 26
pelus where VAM infection renged from 20 -100 per cent,
Identificetion of VAM from healthy and discased coconut

palns
S50il and root samples of heelthy ani root (wilt)

affected coconut pslms from different locslities were colleet-

ed and processed to essess the VA mycorrhizal and nematode



Table 10

VA mycorrhizal spores recovered from different soil types

S1l.No. Spore type Soil type
S Alluv- Clayey Fore- Esri Later- Sandy Sandy
inl st ite loan
1. Acauloqura,bireticulata. x * * * * * *
2. Ao loevis : * - - * * - *
3 A. treppei - - - - ™ * *
4. Glomus fasciculatum * * » * * x *
5. G. fuegianum * * - * * * *
6. G. invermaium - - - - - » *
Te G. meerocarpum , - * » * * * *
8, G. microcarpum - - - * - - -
9. G. pallidum - - - - - ™ -
10. G. mosseae * *® - * » » *
1. Glgaspors zuriglobs ' ¥ o= - - » * #
12, G. coraslloides * » * * » x x
13. G. gilmorei # * - - * * *
14. G. margearita * - - * * - *
15. G. nigra - » * - * * *
16. G. pellucida * - - - - - -
17.  Sclcrocystis clavispora * - - - * * *
18. S. coremioides * . » * * * *
19. S. picrocorpun - - - - - ¥ -
20, S. rubiforaig * * * * * * *
21. S. sinuoss * - - - - - -

* present - sbhsent
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population associnted with eachkpalm. 50 g s0il was pro-
cesged for estinmating va nycorrhizal resting spores and

250 g s01l was processed for nematode estimation according
to the methods described earlier. The VA mycorrhizal root
infection ranged from 0-100 per cent in the diseaseq pelms
where as healthy coconat ralms recordeqd 20~100 per cent

root infeetion, ‘ The VA oycoPrhizal and nemstode populstion
associated with the diseased and healthy palms were ident~ -
ified (Teble 12 and 13). fThe ¥ Bycorrhizal species identi -

fied from the rhizosphere of healthy coconut pelms were

Acaulospora bireticulata, A. laevis, A. trappei, Gigaspora

auriglobs, G. coralloidea, G. Eilmorei, G, margarita, G.

nigra, G. pellucids, Glomus fasciculatun, G. fuegianum,

G. invermaium, Ge macrocarpum, G. microcarpum, G. mosgsecae,

G. pallidum, Sclerocystis clavispors, §S. coremioides, S.

microcarpum, S. rubiformis and S. sinuosa, Resting

8pores of A, bireticulata, G. faeciculatum. G. macrocar-

pua, G, gilmorei, Se clavispora and S. rubiformis were

recovered from the rhizosphere of diseesed palms.

Seasona) Varistion of vj aycorrhizal populstion

Variation in the populstion density of VA mycorrhigae
associated with five coconut palms during different scesons
was studied for one year from June 1989 tgo May 1990,
Variation in the resting 8pore density in the soil and
root infection were essessed every month, Root and soil

Samples of five elite coconut pelms in the CPCRI farm were



Table 12

Mycorrhizal populetion in heslthy snd diseased coconut palms

Condition of

the palms

Percentage

root infection

VAllycorrhizal spores

recoveres fronm soil

HEALTHY

20=100

Acaulospors bircticulate

A
.A'-l

laevis

Cifosporn aurigloba

-

Ge
Glonus

ol o i@

cornlloiden

gilunored
narparita
nigra
pellucida

fasciculatun

fuegianunm
invernaiun

nacrocorpunl

pmicrocorpun

riosseae

pallidun

Selerocpstis clavispors

coreniocides

mierocorpunm

rubiformnis

sinvoso

DISEASFD

0~-100

G.
Ge
Ge

W

2

122 |

bireticulatn

fageciculatun

pacrocarpun

gllmorei

clavispora
rubiformnis
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Table 13

Nematodes sssociated with heslthy and disessed coconut palms

Condition Nematodes Nematodes in soil
of in roots
the pslm

Radopholus similis  Aphelenchoides sp.

Iylenchorhynchus Criconemoides sp.

coffeane Ditylenchus sp.

Dolichodorus pulvinug

Helicotylenchus abunsamai

Hoplolsimus seinhorsti

Longidorus saginus

Healthy Paratylenchus sp.

Protylenchus zege

Radopholus similis

Rotylenchulus reniformis

Trichodorus sp.

gylenchorhynéhus coffeaec

Tyienchus sp.
Xiphinema elongstum

Z. elongatun
R, gimilis H. sbunssmei

T. coffeae

J=

. gSeinhorsti

=

saginug

Id
[}

zecae

pimilis

Disessed

(E2~ I 1=+
. .

reniformis

i3
.

coffene
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D8

collected every month st s distance of one metre sway from
the bole of the pelm from four different depths viz. 0-25,
26-50, 51-75 and 76-100 cu using @ two inch diemeter iron
pipe. The percentage of VAM infection in the fine fibrous

- feeder roots and the density of resting spores in the soil

were essessed every month. The availability of fine fibr-
ous feeder roots and corresponding endomycorrhizal infect-
ion in roots during dry end rainy éeaSOn was also studied
(Teble 14). A dry spell of three to four months was succe-
eeded by maximum spore recovery and increesed root infectio.
a8 presepted in Pigure 1 and 2, During rainy scason and in
the succeeding one or two months, the percentage root imfec-
tion end resting spore recovery was less, Availability of
fine feeder;root bits while monthly sasmpling in relstion

to the pattérn of ralnfall 1s represented in Figure 3. The

- favourable sceason for VAM sampling is from January to April

preferably in the month of April, Nematode and VA mycow
rrhizal population encountered in the rhizosphere of the
five palms‘wére also identified and presented in Table 15
and 15 .

Interaction‘studieu -

Interaction betweenlgz ainilis and Glomus mosscoe

An experiment wos cerried out with three motth old WCT
coconut seedlings grown in steam sterilised soil to study
the interacfion between burrowing nemetode and VAM, Glomus

Qossepe.  G. mosscne wes selected for interesction studies
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No of resting spores
In relation to pattern of rainfall

Ralnfall (mm) No of resting spores
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Percentage infectlon In roots
In relatlon to pattern of rainfall

Ralnfeall {mm} Pargentage Infection
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Avallabllity of fine feeder blts

In relation to pattern of rainfall
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Table 15

Nematodes encountered in the rhizosphere of coconut

palms in seesonal veriation study

Palnm

Nematodes

- Criconemoidcs sp. , Helicotylenchus sbunsemii,

Hoplolaimus seinhorsti, Meloidogyne larvae,

Pretylenchus zeae, R. reniformis, Tylenchorhynchus

coffene, Xiphinema elongatum.

Criconemoides sp., H. sbunesmii, H. seinhorsti,

Longidorus sepginus,Paratylenchus sp., P. zecae,

R.

H,

*

H,

reniformis, R. similis, T. coffese, X. elongatum,

sbuneamai, H. seinhorsti, L. saginus,
renifornis, R. gimilis, I. coffeae, X. eclongatum.

sbuneamei, H. seinhorsti, P. zcse, R. reniformis,

coffeae, X. clongatum.

Aphelenchoides sp., Criconmemoides sp., H. sbunpamai,

H. seinhorsti, L. gaginus, P. zeac, R. reniforumis,

R. similis, X. clongatum.




Table 16

VAM species encountered in the rhizosphere so0il of coconut

polus under seesonsl varietion study

Palns VAM species

1. | A. bireticulsota, A. lacvis, G. fasciculotum,

G. mosseae, G. nacrocarpun, Girasporo npelluecida,

Go nigra, Sclerocystis rubifornis, S. corcnioides.

2. A. bireticulatas, G. fasciculatunm, G. fuegianun,
G.oacrocarpun, G. mosscae, Gigospors nigro,

G. coralloidea, S. rubiformis, S. corenicides,
z Zo MR aby 2. COTCMloides

3. A. bireticulata, @G, fasciculatun, G. mocrocorpun,
G. mossene, Gigaspora gilmorei, S, rubiformis,

4, A. bireticulsta, G+ fasciculotun, G. fuegisnum,
G. macrocerpun, G. nossesc, Girnsporn auripglobs,
G. gilnorei, S. coremioides.

5. -

bireticulata, G, fasciculatun, G, fuepianun,
Gacrocorpum, G. mossene, (. nirra, S, rubiforni
corenjoides.

(o1 1=
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after conducting a preliminary séreening triasl ot differ-
ent VA mycorrhizese to assess the extent of root infection

on coconut. The results showed that smong the mycorrhizal

species screenedrhigher per cent of infection wee noticed

in G. mossese (66 ¥) when compored tolg. fasciculatum (604)

ond G. versiforme (46 %), There were 14 treatments in

the experiment with five replications eech, consisting of
seedlings inoculated with Re. gimilis end G. mosseac indive- )
idually, G. mosseeec inoculeted prior to, sicultaneously

or followed by different inoculum densities of R. similis
viz. 50, 100 end 200 ncmatodes (larvae and femsles). The

mycorrhizal inoculum consisted of 100 g soil snd roots.

The treptmente were

1. "Re 8imilis (50 nos)

2. R. similis (1C0 nos)

3. R. similis (200 nos)

4., G. mosscac

9. G. mossese + R. similis (50)
6. C. mossese + R. similis (100)
7. - G. mossese + R. egimilis (200)

8. R. similis (50) -» G. mossecae
9. R. similis (100) -> G. mosscae
10. R. similis (200) -%» G. mosscae
11. + Dosscae -» R. gimilis (50) |
12« G. mossese -» R. gimilis (100)
15+ C. wmossese -y R. cimilis (200)
14, Control. “
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The VA mycorrhizal population density in the inoculum
wes assessed to be around 4000 — 5000 Spores/100 g. The
growth parsmeters of the experimental plants at the time
of 1ﬂoculetion,at 6 months and efter one year were record-
ed (Table 17, 18 end 19), The prior estsblishment of VAM
was found to amoeliorste the 111 effects of R. similis on
coconut 8eedling9.(Tab1e 20 and 21), Maximum height of the
plant was recorded in scedlings inoculated with G. mosseae
slone (193 cm) followed by N + VAM (186 cum) and VAN =
N50 (185 cm). Maximum lesf area was observed in plants
treated with G. mosgcac alone (8661 cn?) followed by VAM —»
NSO (8319 cma) and control plants (8049 cmz). Shoot and
root weight wes maximum in G. mosseoe inoculated plonts

(930 g and 162 g respectively). In genersl, plents inocul-

ated with G. mossese alone recorded meximum growth parameters.

Interaction of different VA mycorrhizee with R. similis

6n eoconut

An experiment weg caerried ocut in the greenhouse to
stody the effect of different VA mycorrhizee viz. Glomus

mosseee, G. fasciculetum, G. versiforme and Gigespora

corelloiden, on the growth of coconut scedlings, and the

efficacy of cach of these VA mycorrhiza in suppressing the
burrowing nematode multiplication on coconut eand improving

the growth of scedlings. The scedlings were raised in steam
sterilized sandy loem soil in 14" earthern pots. The treat-

ments were



Fable 17

A

Growth parameters of coconut secdlings at the tinme of inoculation

o

Lo

' Height Girth No. of Loming Laonino
‘Treatnent (cn) (em) 1lesves length width
(cn) (cm)
R. sinilis --50 85.2 B.2 2.€ 42.2 14.4
R. similis 50 + G. wossecae 70 T.7 2 38.2 8.7
R. gimilis 50-» G. mogseae 89.5 B.2 2.4 54.6 12.02
G. mosseae-» R. sinilis 50 77 Ta5 1.8 46,9 10.7
R. similis -~ 100 83.6 8.1 2.8 41.9 12.2
R. sinilis 100 + G. mosscac 92.8 9.5 3.2 39.7 12,1
R.similis 100-3C. mosscoe 93.2 9.7 2.0 7.6 13.6
G. mosseac-+ R. sinilis 100  88.9 9.9 3.2 41.7 12,08
R. similis -- 200 1 90.9 8.7 3.4 145 1241
R. similis 200 + G. moﬁseae €9 2.3 3 40 11.9
R. gimilis 200-% G. moaseae 86 9.6 3 3743 10.96
6. nmosseae-+ R. similis 200 91 9.7 3 41.9 11.9
G. nossecoe : | g1 10.3 '2.5 12.9 11.6
Control ' | 91.6 10.5 3.4 38.7 12.3




Trble 18

Effcet of Rndopholus similis and G. mosseae slone, and in cotbination

on growth parameters of coconut seedlings six nonths after inoculatiol

Height Girth Ho. of Lanina ILanina

Treotoments
(cm) (em) leoves leng:th  width
(cm) (cr)
N =50 116.8 11.2 4.8 57.06 18.8
N50 + VAM 133.2 9 4,2 G3.7 14.5
N50-§ VAW 138,2 1.2 4.8 64.7% 17.2
N100+ VAL 143.,8 12.4 5.2 60.4 18.4
VAM -3 N, 127.4  11.4 5 53.3 1642
N =200 129 ,2 1.4 5 0 17.2
N?OO + VAM 128.8 11.2 4.0 57.2 17.8
Y200 -3 vin 133.2  10.8 5.2  55.08  16.5
VAM "'+ IIQOO 133 1108 4-6 57 1607
VAM alone 116.6 12.2 5 61.9 1706

Control 126 11.8 He2 5567 17.9




Table 19
Effect of Rodopholus similis and G. nosseae alone and in conbination on

growth narometers of coconut seedlings one ycor afler inoculation

Height Girth No. of Ionina Lonina

Treatoents {cm) (ecm) 1leaves 1length width
(cm) (cnm)
N = 50 122.4 13,2 5.6  65.74 20.02
Neo + VAM | 179.4 12 7 72.08 20,38
N5y => VAM o 144 1.8 6.4 69.02 20.19
VAN -> Neg ) 151 10.6 6.2  7T1.28  20.67
N -~ 100 '; 151,2 12,2 5.8 73.82 19,80
Nygp + VAU ; 150.6 12,4 6.2 80,39 23.17
Nigo —> VAM . 151.6 12 6.2 73.68  21.6
VAM =3 V459 : 148.4 11,4 7 7T1.61 22./8
N -=- 200 146.6 12.8 6 74,86 21,15
Noop + VAM 175.5 12,5 7 74.96  21.88
Ny00 =% VAM 145.4 10,6 7 69,99 21,13
VAH =» Ny | 148.2  i1.4 . 6 75,20 18,72
VAM alone 185.4 12,0 6.6 86417 21.08
Control 156.4 12.86 6.0  T77.47 20.89
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Toble 20

Effect of Redopholus similis and Glomus nosgscence alone

and in combination on the growth of Coconut scedlings

Treatment Height Girth No. of Leaf area UTo. of Moximunm Epot Shoot
(cm)’ {cm) 1leaves (cmz) live root wt wt
%%it% l(%rrln-'th (g (&
Mg 138 13 7 5645.94 8 90 56 300
Ngg=% VAM 163 13 7 5873.49 8 93 118 378
Neo + VAM 186 14 7 7655481 11 102 104 795
VAL -3 N, 185 12 7 8318,78 11 116 136 830
Na00 158 14 6 5369.00 4 73 78 530
¥i00 =¥ VAM 154 12 7 6726460 82 60 615
Wigg + VAM 165 15 6 6789.76 8 91 87 709
VAM -+ N, 04 150 13 7 7080.78 M 98 91 782
200 147 16 6 4898,41 4 58 66 350
Nooo-* VAM 158 13 6 5864.,17 6 74 52 378
| Nypo + VAM 181 14 8 6314.10 9 88 83 474
VAN -3 Nog, 2 147 6827.18 14 95 87 815
VAM alone 193 14 T 8861.39 14 174 162 930
Gontrol 158 13 7 8048.87 14 152 130 813
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T1 Control

T2 g. noaseoe

T3 G. fssciculatum

T4 G. versiforme

T5 Gigaspora corslloides

T6 G. mosseae —» Re s8imilis

T7 G. fesciculatum - R. similis

TB Ge versiforme —» R. 8inilis

T9 Gigaspora coralloides -9 R. gimilis
T40 B. similis alone

Nematode inoculetion wes carried out one month after
the inoculation of VAM. In sll trestments the nematode in-
oculum consisted of 100 nembers of R. similis end VAM ino-
culum consisted of 100 g soil snd root of esch culture,
Each treatment had 5 replications. One year after inocul-
stion, the plants were cerefully depotted and the root
system woshed well with water to remove the adhering soil
particles. 7Plant growth parsmeters viz, height, girth,
number of leaves)lear area, root and shoo? weight were

recorded for each plant., The soil in cach pot was emptied

into a big tray, mixed well and an aliquot of 250 cm3 of so0il
was drawn out and processed for nematode estimation. An-
other 50 g s0il was weshed and processed for VA mycoe
rrhizal spore estimetion. Coconut seedlings inoculated

with G. mosseaec recorded maximum growth characters when
compared to seedlings that were inoculated with g. fascicul-

stum, G. versiforme and Gigaspors coralloides individuelly.
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But when these mycorrhizse were screened for their inter-

active effect with the burrowing nematode, Redopholus similis

Gigaspora coraslloidea proved to be the best followed by

Go fosciculastum (Table 22 and 23).

Interaction of VAM iscolated from healthy high yielding

coconut palms viz, Acsulospors sp., Gigesporas sp., Glomus sp.,

snd Sclerocystis ®p. with burrowing nemstode on coconut

An experiment was conducted under greenhouse conditions

with mycorrhizae isolsted from elite coconut palms to find
out the most effective VAM in suppressing R. eimilis multi-

plication on coconut (WCT). There were tean trestments with

five replications ecach. The trestments were

1. Acauloapors bireticulats

2. Gigaspors coralloiden

3. Glomus macrocarpun

4, Bclerocistis rabiformig:

5. R. similis
6. A. bireticulata — R, similis

Te Ge coralloidea —» R. similis

8. G. mocrocarpum -- R. similis

9. S. rubiformis -3 R. similis

10. Control

VAM inoculum consisted of 100 g soil + root of each
culture 2nd R. gimilis inoculum consisted of 100 numbers of
R. gimilis (females and lervae). VAM inoculation wes done on

the 30 th of September 1992, 40 days prior to nematode
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inoculastion. The plants were depotted nfter one year and
the nematode snd mycorrhizsl population were assessed as
described in the previous experiment. On interaction
with burrowing nematode as well s when inoculsted indi-

vidually, Acaulospors bireticulata proved to have the best

effect on plant growth end nematode suppression. ‘In the
interaction studieazthere was reduction in the nematode
population as well as mycorrhizal population when compared
to thet when inoculated individuslly @sble 24 ana 25),

It was clear thst the VAM could not bring complete control
of the burrowing nematode but could suppregs their multipl-
ication to 2 certasin extent. Maximum height and leaf

area was reccorded in scedlings inoculsted with A. bire-

ticulate and maximum reduction in growth was recorded in
seedlings inoculated with burrowing nematode. The foct
that VA mycorrhizsl colonisation could not bring complete
control of the burrowing nemstode is supporting the general
conception that VA mycorrhizae are not effective against

wigratory endoparssitic nemctodes.

Interaction of a mixture of VA mycorrhizae with R. similis

on coconut seedlings

In this experiment coconut aeedlings,variety Weat Coast
Tall were roised in stesm sterilised soil in 35 cm earthen
pots in the greenhousec, Thirty coconut seedlings (three
month old) having uniform growth were selected and used,

There were 8ix treatments, each replicated five times.
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the trestments were

4 = Control

I, = R. similis

Ty = VAM

T, = VAM + R. similis
Tg - VAM -» R. similis
Tg = R. gimilis —3 VAM

Coconut isolate of R. similis axenicelly multiplied
on carrot discs was used for inoculation. VAM inoculum
consisted of a mixture of different mycorrhizae viz.

Acaulospora bireticulata, Glomus fasciculstun, G. macro=-

carpum, G. mossese, G. versiforme, Gigaspors nigra and

Sclerocystis rubiformis in equal proportion. In trest-

ments T5 and Te,there was 35 days interval between the

two inoculations. The R. 8imilis inoculum consisted of
300 numbers of larvaec and femsles, Soil sround the roots
were removed to expose the root system snd then the inocul~
ations were carried out by adding the respective inoculum
over the exposed root system. After inoculastion the roots
were again covered with soil. All the pots were kept in
the greenhouse with even sunlight and watered daily with
boiled and cooled water, The temperature in the green=-

house varied from 27 to 34° C.

Eight months after inoculation the plants were care-
fully depotted and the root system washed thoroughly to
remove the adhering soil particles. Plant growth parag-
eters such a8 height, girth, number of leaves, lamins

length and bresdth, root weight snd shoot welrht were
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recorded, Nemstode population from 250 em” of soil wses

aggessed from each pot. Nematode and percentage infection

of VAM in roots were slso assesscd. Resting spores in soil

To

wag assessed from 50 g soil from ech pot.

From the results, treatment differences were found
to be significant in the case of laming width snd total
leaf area. 1In bgth the cases VAM plants (T3) was found to
record the highest value closely followed by‘VAM followed
by nemstode (TS). Minimum laminas width and leaf area were
observed in nematode trested plants (T3)' Statisticelly
significant differences were recorded in 81l characters
such as shoot weight,,root weight, meximum root length and
lesion index, Maximum growth characters were recorded in
VAM inoculated aeedlings. There was no significent differ-
ence in the cese of number of roots (Table 26 snd 27)., Nems-
tode population in the root wss highest in the seediings
inoculated with burrowing nematode alone. Nemstode popul=-
ation in the soil and root was less in the scedlings where
the VAM was inoculsted prior to the nematode. Nematode
population in the s0il and root wes less in the scedlings
where the VAM was inoculsted prior to nematode. This
supports the view that prior colonisation of VAM can reduce
the nemotode multiplication. Meximum VA mjcorrhizal root
infection and resting spores were recorded in the VAM alone

inoculated mycorrhizal scedlings (Table 27).

Screening of nematicides to find out an effective nematicide
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with least deleterious effect on VA mycorrhizae

The experiment to study the effect of different ncma-
ticides viz, Phorate, Fursdsn snd Rugby on VAM colonisation
on coconut in the field wss done in Block VI and VII of
CPCRI, Farm, Kayangulesm. Root snd 80il samples were drawn
from a totasl of 57 coconut palms (32 apparently healthy
and 25 root (wilt) discase early) and examined to sssess
the nematode population snd VA mycorrhizal populstion
(Table 28) associated with esch palm. Of the 32 apparently
heslthy palms, 19 palms showed 100 per cent root colon-
isation of VAM and the percentage infection ranged from
30-100 pér cent in the spparently healthy palms. O0f the
25 disease early palms, 14 palms yielded 100 per cent root
infection and the VA mycorrhizal colonisstion in the disc-
a8se carly pelms ranged from 30-100 per cent , From this
20 apparently healthy pslms with VAM root infection rang-
ing from 70-100 per cent and 20 disease early palms with
VAM root infection ranging from 70-100 per cent were
seclected for nematicide treatment trisl. The pre-trest-
ment nematﬁde populstion identified from the soil were

Criconemoides sp., Ditylenchus sp., Helicotylenchus

abunsamei, Hoplolaimus seinhorsti, Longidorus saginus,

Meloidogyne larvee, Parstylenchus 8p., Pratylenchus zeae

Radopholus similis, Rotylenchulus reniformis snd Xiphin-

cne eclonpatum. Five root samples yielded R. sipilis.

The VAMycorrhizal resting spores found in the rhizosphere

of these pelms were of Acaulospors spp., Gipgpspora spp.,

Glomus spp., end Sclerocystis SPPeys Three nemoticides
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Table 28
VA mycorrhizal colonisetion in apparently healthy and disecase

early coconut palms screened for nemsticide application trisl

" Apparently heolthy VAM Diseasce early VAM

| pelms infection(%) pelns infection(%)
1 100 1 100
2 100 2 100
3 100 3 100
4 100 4 30
5 70 5 100
6 100 6 90
7 80 7 40
8 TO 8 90
9 100 9 50
10 40 10 100
11 100 1 100
12 30 12 100
13 30 13 80
14 100 14 60
15 60 15 40
16 60 16 70
17 90 17 100
18 100 _ 18 100
19 100 19 100
20 100 20 90
21 90 21 90
22 100 22 100
23 100 23 100
24 100 24 100
25 _ 100 25 100
26 100 26 100
27 90
28 100
29 100
30 €0
31 80

32 100




viz. Cerbofuran, Phorate and Ebufos @ 10 g a.i./palm were
applied to ten pslms cach., Ten palms (Five apparently
healthy end five diseasc early) were retsined ss countrol.
Each trestment consisted of five apparently healthy and
five discase early pelms. Prior to every nematicide
application, the bassins of g1l palms were opened snd
cleaned free 6f weeds. Samples were collected ot o dis-
tence of one metre awsy from the bole of the palm to a
depth of 100 em. Root and soil samples were drawn prior
to each application  processed and examined to ascess the
hemstode and VA mycorrhizsl population associsted with
each coconut palm. The roots were collected and the nemp-
todes were extrscted. The percentage VAM Qolonisation was
2lso assessed in terms of the presence of hyphee, vesicles,
arbuscules and spores. The percentege of VAM infection

in coconut roots in pre-trestment samples and prior to

the 1st, 20d,31d,4th, 5th, 6th, 7th, end 8th application
were 98, 35, 62, 56, 36, 23, 32, 31 for Furadsn, 96, 54,
80, 78, 68, 43, 49 and 47 for Phorste and 94, 46, 77, 74,
44, 33, 38 and 36 for Fbufos. The VAM infeection in the
control palms were 89, 68, 89, 90, 98, 70, 82 and 80,
Forty per cent of the pslnms yielded Hoplolaimus seinhorsti,

10 per cent yielded Helicotylenchus sbunssmpi, 10 per cent

yielded Rotylenchulus reniformis, 2.5 per cent yielded Cri-

conemoides sp., 10 per cent Yielded Longidorus saginug,

T+5 per cent yielded Pratylenchus zease snd 40 per cent

Yielded Xiphinens elongatum and 23 per cent of the palnsg

yielded R. siwilis. The VA mycorrhizal resting spores
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encountered in the rhizosphere were identificd as Aceulosp-
ors sp., Gigespors sp., Glomus sp., and Sclerocystis sp.,
(Table 29),

The three nemeticides Cerbofuran, Ebufos snd Phorate
were applied @ 10 g a.1/pelm, twice o year for four yeers,
Sampling was done prior to each nematicide epplication and
the nemetode and mycorrhizal populetion were estimated. Even
after the seventh nemsticide applicatioﬁ. Phorate proved to-
be the best nematicide with lemset deleterious effect on VA
mycorrhizal population (Table 30).

Yield data of the experimental psalms were also recorded

periodically (Table 31-34),

Studies on population build up of VA mycorrhizoe end burrowing

nematode under field condition in high density multispecies

cropping systems including coconut by introduction of mycor-

rhizsl plants

Nematode free mycorrhizal(Clomus mossese colonized) seced-

lings of coconut var. WCT(7 Nos.), arecanut ver.Mengala(10 Nos

Pepper cv. Karimunda (5 Nos.), Cacso var. Forestro (8 Nos.)
cloves (7Nos.) and bansna var. Njalipoovan (5 Nos.) were
roised individuslly in stesm sterilised soil in esrthen pots
in the greenhouse. Coconut scednuts were dehusked retaining
the mesocerp fibre sbove the fertile eye nnd sown in sterile
80il contained in 35 cn . earthern pots while erecenut seed
nuts were sown as such in sinilor pots. Banana suckers were

pared, dipped in ten per cent Dithane M45 suspension send then
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treated with phorete @ 0.05 g/cce of soil, They were sown
"in 35 x 25 x 7.5 cn sluminium trays. After 45 days the plents
' were depotted, weshed snd sll roots were removed and planted

- in 35 cm earthen pots containing sterile soil. The wycorrhizsl

inoculation wss carried out in January, 1990. Equel number of
% seedlings of the above mentioned crops were maintained o8

| control plents in pots contsining steam sterilised soil. The
planting of the seedlings in the field wes done six months

sfter the mycorrhizal inoculation. A ococonut monocropped

plot wes selected for the field trisl, clesned off weeds ond
was equelly divided into two halves viz. a mycorrhizel plot
where the mycorrhizsl seedlings were planted and s control
plof where uninoculsted (non mycorrhizal) scedlings were

planted (Fig. 4).

The seedlings were planted in the field to form a mini-
model of a coconuf besed high density multispecies cropping
system. Soil ssmples were collected from the experimental
plot prior to the plenting of the seedlings and the nematode
end mycorrhizsl populstion present in the field prior to the
initiation of the experiment wes sssessed. The nemstodes

identified were of Hoplolsimus seinhorsti, Criconemoides spp.,

end R. sinilis. The native VAMycorrhizal population were

identified ss Acaulospora sp., Gigaspors sp. snd Glomus Bp.

The influence of VA mycorrhiza on the growth of the
scedlings was studied by recording the growth parsmeters viz.
height, girth, number of leaves, lsmina length, lsmine breedth,
vine length (pepper), leaf area etc periodicslly (Tebles 35 to
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42Y, The increase in the growth of mycorrhizal scedlings whea

compared to the control plants supports the growth promoting

ébility of VAM. All yhe banana prants in the control and
nycorrhizal plot came‘to bearing., There was gsirnificant in-
crease in the bunch waight and other growth characters in

the mycorrhizal plants. There was 18.02 per cent incresse

in height, 2.54 per cent increase in nunber of lesves, 30.69
per cent increasce in leaf area, 35.6€ per cent increase in
bunch weight, 30 per cent increase in the qumber of hands,
39,57 per cent increase in the number of fingers znd 30.07
per cent increase in the shoot weight in the mycorrhizal
plents when compared to that of control banana plents in the
field (Tsble 43). The nematode and mycorrhizal population
associated with the control end nycorrhizal bznena plants
were also sssessed (Tseble 44), Comparison of verious growth
characters of the control and mycorrhizal bsnana plants are
given in Table 45 , Analysis of growth characters of 4 gene-
rations of basnana plants on the control ard mycorrhizal plots
are presented in Table 468 and b, Banana plents in the myco-
rrhizal plot geve significantly higher values in the case of
height,number of leaves, shoot weight, number of hands and
bunch weight. In the case of number of fingers the difference
was marginal only. Differences between generstions were
significant in the case of height, number of hands, number of
fingers and bunch weights Trestpent x Generatior interactions
was not significant, indicating that the psttern of changes

in the different generstions was similsr in both mycorrhizal .

- and control plants, The nematode and mycorrhizal populastion .



utT ucaocodITcll *a9 sucucd JO pEOTA pue :«3ouw a2y} uo (owsessou snWOTH) WVA JFO 199334

¢y 21498l

€9°¢Gey 2L*0e L6 8L 8L.°9 9°) z2've pryey uaay]
S $G*G0LG 06°1L2 86 L 29°9 8 ¢ L2y g
20°9vav 09°0¢ 0cl 8 oL*g 8 €2 YLy A
09°CLLY G912 26 6 08°§G ¢ ve <oy 4
OL*LLLS 504 €3 L qv°g L T4 oLy Z
0L LLLY 08*¢e 26 8 G6°L rA 92 A%% L
TVZINY-(00AM
LE1ece €6°4t G*69 9 0°¢ 9°8 9°¢e 9°*64¢ ueos}]
patlely QL al a3 9 0c*9 8 62 644 G
1L9°602% GL*GL 9 9 08°¢ cL ¢e 09¢ i
LG 7OV 0G*6lL 29 9 06°6 8 L2 60¥ ¢
6L °902¢ 061 L9 9 05* Y 9 ¢e 85¢ Z
13802 08°6G1L 469 9 0*4 8 92 L L
‘ (8%)
( _mo-ucoi) (1) SIONUTY  spued  JudEem GI93ONS  GOAGOT (@) TOU THOD
coac Food FYYTOM JO0Ng Jo ol Jo *o  younyg Fo *oN Jo oy udran
PT9TF 22Ul



L1 =-GTBIOFTQNJ ST}6A0019TO8

[=- TBITYOBO BTWOY}ISOdOIIBH

Z - snuldes sSnlopIzucT

4001 L - epronited *3 29~ STuIoFrudd °y 182 Tq21004]
LI -BQoTdLane *H ,-TOn3GIU0Te *Y
yp- BIOT00TIOLTA 'Y L~ Tisioqures °H L9 -T18I04uTas °H
LyL- oBossou ) L = 83Tugodut ‘1 22 = ejtrudodut il
2=*ds exoydorayiudtg
J1~saxods paTFTIUaPTUN ¢Z~SIBIOITUSI SNTNYIUSTLIOH
Li-eqoTdTans 8l 0ds8d 1) QL-GN3eduoTo ewautTydTy
%49 f¢-0N3eTnITOSBF SNWOTH gl-TBUBERUNQR SAUDUDTAIOOETIH T0I3U0d
L¢=83eTnoT110a1q e10dsoTnedy 2-T15i04yutes °*H LZ|=-T38a04uias SnuIeTOTdCH
L|-98agson snuoTd g6L-83Tudodut ‘| gg-83}TUdcoutT 2ufdGpTOTdy]
ucTy
I.OO.H,UH Am Om .H.HOQV
100 gsarcds JuTlsoy }coyg (8 0G2) T1IO8
1UdWE BRI T

notyerndod 122 TYII 04T

uotirgTndod apojsmay

pa1eTnOCUT 9BO8S0W SNWOTYH

pPToTI o243 ul sjueld eusueq

vy oTARL

puc TOI3u0d Y3TM pd1eTOCSSE votioTndcd TBZTYIIODLT puz 9pCITUdY



JUBdTITUIIS rL°2 6e*9 658 (37) 3491om goung
SN ot G*9LL G L2L @1eduTy Jo °*ON
JUBOTFTUI TS ¢t ¢°g 9*6 gpuey Jo °*oN -:ydung
JUBITITUI TS 80°G 68°ve L6"2¢ (1) 3ydrean jooys w0
SN : 6L9°2 9¥6°01 §29°¢t (;0) 218 Jea1 Taiof
SN 91 8°L2 62 GOABOT JO °ON
SN 2°9% L*9LY ¢*2¢8 (mo) 3ydteH
gjueTd gjuetd 10102194D
90UBJIFTUJTS O0UDIDIITD 1013U0) 182 uxaocoly]

g307d T8ZTYII00Ln

(sjuetd QL JO ueom)

pug Toajucd uf sjuefd sususg JO saojomeisd YIMmoxn

Gy @798y

o



10°0=d 38 JUBOFITUITS w«

60'0=d 31 JUBOIITuITE 4

€0°2 LegLy N1 Ad1 L90°61 rARAd Lre*o 2¢ 201ag
20°1 10*0 LE*0 & 9L G2°L 968°L  09°0 00P"ilL LL°0 260°L €22 L165'0 ¢ uoTydBIOUT av
L50°9 1eFEL  Getv ¥ec02 L0V 4209 ebtL 6Li°LZ LL°0  260°L  _L9°0L O¥9°Z ¢ (d)suorjeisusy
QL*0Z 919%iv ¢Lt¢ 6°chSL 08°L 965°LL  28°8L 1L08°8SL gL°G GeeTL Q0’8 g66°L | (V) juomiboeag
* % * ¥*% % i »*
I *s8°s'H d *S°STH J "STSTW 4 °S'8°MW 4 *S*S° K d *S°S'H %p 20anog
TIq3m yound =190y 3O *ON spuey Jo "ON  (d¥)3m 300Ug sdA@dT JO *ON (@) 14ydfaH

33UuTd susued JO GUOTIBIAUDYH  JO sI23duasyd yYjmoxld Jo uocstaxeduwo)

(8) 9% o21qB]

anma aoustIBA JO BTSATBUY *V



S

om.P L6°61 LL*L SN SN ¥6v°0 uoflereudsn 10y (o
10°02 09°61 AR 21°91 60 ¥ 0L°0L % AD
mm.o yGrLLL 96°g 60° L2 c0°8e c6v . UBdwW *USH
£5°G mr.¢or G6°L 90°42 v*62 s 14

aL*L 0s 2L 06°8 0L*LZ L*62 " ¢

£€9°S 0L°46 06°L 09°92 9°gz pavy 2

PLYL 09°*221 0G*6 16°82 0°62 _-mm.¢ L UOT3BISUSD
05°S ¢z 5oL o's 60°v2 09°82 0L*d |  1oxjuop
6L G8*LLlL oL°6 80°0¢ (4 Al ¥ §51L°6G HQNﬁnunoOhsr
(87) (2x)

1yFiom young GIDSIUEF FO *ON spusy Jo *Of

3qIom jo0yg ©9ABOT JO *of (uw) 3uyITeH

8IeTnOTIIBd

guasm JOo a1qe] °dg

glusTd susued JO BuUOT}BILUSTY JO 5a9308a8YDd Yimolg Jo uostasdno)

(q4) 9% o1q8lL

(P3uon* -+ -9y atqel)



=79

assowisted with each plant of the six different crops in thé
HDMSCS plot were essessed and are given in Tables 47 to 58.

There was marked reduction in the nematode population in
mycorrhizal plants of all crops when compared to that of
control planté. The results in the population assessment
of nemstodes in root and soil showed that mycorrhizal in-
oculation et the time of nursery reising was very effective
in reducing the nemétode infestation especially the population of
M. lncognits in the roots of benana and pepper. Nursery
ipoculation of mycorrhizae %o the sbove said crops proved to
improve the growth of the piants in the field and:helped to
reduce nematode infestation. Myeorrhizsl infection and
corresponding growth improvement was more in the case of plants
grown in mycorrhizal plot. But plants in the control plot
also developed mycorrhizal infection from the naturally
occurring field population, In coconut there was 24, 45,

6 and 106 per cent inerease over control in height, girth,
number of lesves and total leaf aree respectively sfter
three years. In arecsnut, there was only marginal difference
in growth characters af mycorrhizal plants. But in the

case of cacao aud clove the plants in the mycorrhizal nlot
had significant difference in growth parameters. After three
yesrs the percentage incresse in shoot length and nyomber of
leswes was 138 and 127 in cacao and 272 and 293 in clove
over control respectively., The results showed fhat coloni-
zation of VAM in the nursery stage improveu growth characters
of the above mentioned crops. Three yeers after planting

in the field, roots of all the respective six crops in the



Table 47

Nematode populetion sssociated with the control snd

Mycorrhizal Banans plents in the HIMSCS plot

Bemstode population

Soil (250 g)

Root (50 g)

Control

Meloidogyne incognits - 88

Hoplolaimus seinhorsti ~ 127

Helicgjylenchus abunssnai- 6

Xiphinems elongatun - 10

Rotylenchulus reniformis - 3

Diphtherophora sp. - 2

M. incognita - 198

H. seinhorsti - 2

H. abunaama{ -6

Mycorrhizal

M. incognits - 22
H. seiphorsti - 167

X. elongatum - 7
R. reniformis- 62

Longidorus saginus - 2

Macroposthonia oachirai -~ 1

M. iocognitas ~ 7
H. seinhorsti - 1




Table 48

VA Mycorrhizel population sssocisted with the control and
aycorrhizel Bsnang plants in the HIMSCS plot

Resting spores Root infection
(50 g aoil) (per cent)
Control G. mosseae - 17

G. fasciculatum - 39

A. bireticulsta - 57 84

G. gurigloba - 17
Unidentified spore type- 17

Mycorrhizal G. mosseae - 147

A. bireticulata - 44

Ge suriglobs - 17 100

G. pellucide - 17
S. rubiformis - 17




Teble 49

Nematode population sssocieted with eontrol and mycorrhizal

coconut seedlings in theHIMSCS plot

Nematode population

Soil (250 &) Root (50 g)
Control Aphelenchoides sp. ~ 1 R. sinilia - 130
Ditylenchus sp. -~ 2 H. seinhorsti ~ 3
. Ecphysdophora teres -~ 1 Ditylenchus sp, - 2

Epicherinems kerslepse - 1

Helicotylenchus sbunaamei - 1

Hoplolaimus seinhorsti - 3

Pratylenchus zese -~ 2

Redopholus similis - 13

Iylenchus sp, -~ 2
Xiphinems elongatum - 1

Mycorrhizal Aphelenchoides sp, - 2 R. similis - 29
Ditylenchus sp, ~ 1 H. seinhorsti - 3

Dolichodorus pulvinus - 1

E. keralense ~ 3
H. abunesmsei - 2

H. seinhorsti - 3

l

Id

« Zene ~ 3

R. similis - 10

R. reniformis - 22

Tylenchorhynchus sp. ~ 4




Teble 50

VA mycorrhizel population essociated with control end oycorrhizal

coconut seedlings in the HIMSCS plot

Resting spores Root infection
(50 g soi1) (par cent)

Control

T
L ]

mosseae -~ 44

19

» macrocarpum - 67
bireticulata ~ 47 17
rubiformis - 57

I

1]
-

Mycorrhizsl

I
L}

mosscae - 67

macrocarpun -159

bireticuleta ~ 67

2 1> 1o

rubiformis - 33

coremioides - 17 41
nigre - 17

pellucida -~ 17

aurigloba ~ 17

2 |2 [ o
* . [ ]




Table 51
Nematode populstion sssociated with control and mycorrhizal

pepper plents in the HIMSCS plot

Nemetode population

Soil (250 g) Root (10 )
Control H. seinhorsti - 38 Meloidogyne incognits - 206

Meloidogyne sp. - 121
Xiphineoms sp., ~ 2

Mycorrhizsel Hoplolaimus sp, -11 M. locognita - 53

Meloidogyne sp.- 18
Xiphinems sp. - 4




Table 52
VA mycorrhizsl pgpulastion sssociated with control and

mycorrhizal pepper plesnts in the HDMSCS plot

Resting spores Root infection
(50 g so0il) (%)
Control A. bireticulata - 346
G. macrocarpum - 45 30 %

G. fasciculatum -~ 50

Mycorrhizel 4 A. bireticulata - 133

G. fasciculatun - 75

G. mgcrocarpum - 75

G. mossese -~ 24 60 ¢

E’_o Buriglo'ba- 17

g. Ballidum - 17
S. rubiformis - 83

Unidentified Spore type - 17




Table 53

Nematode population associsted with control and mycorrhizsl

Arecanut seedlings in HTMSCS plot

Nemetode populstion

Soil (250 g) Root (50 g)
Control Meloidogyne sp. - 135 M. incognita - 285

Hoplolsinus sp. - 32

Xiphinems sp. ~ 2
R. renifornis - 31

Diphtherophora sp., - 2

Mycorrhizal Meloidogyne sp., - %9 Aphelenchus sp. ~ 36
Hoplolainus sp. - 8 M. incognita - 4

Xiphinema sp, - 4
Helicotylenchus sp. ~ 16

Trichodorus sp. - 5




Table 54

VA mycorrhizal populetion sssgciated with control snd

mycorrhizal Arecanut seedlings in HMSCS plot

Resting spores Root infection
(50 g soil) (%)
Control G. fasciculetun -~ 165

G. macrocarpum -~ 66

G. nigrs - 17
S. rubiformis - 50 52 %

A. bireticulata ~ 91

Unidentified spore type - 17

Mycorrhizal . mosseae - 169

. bireticulata - B2

2 > @

+« rubiformin - 50

|

+ fasciculatum - 88 77 4

G. pellucida - 17
Unidentified spore type - 50




Table 55

Nematode populstion associated with control and nycorrhizal

clove plonts in the HDMSCS plot

Nemotode populotion

Soil (250 g) Root (10 g)

15

L

Control Hoplolainmus sp.

Xiphinem2 sp. - 3

Meloidogyne spe. = 7 mil

Tylenchus sp., - 2
Helicotylenchus sp. - 3

Mycorrhizal Hoplelaiaus sp. = 15

Xiphinema sp. - 2

Helicotylenchus spe = 7

Meloidogyne sSp. = 5 ¥il

R. reniformis - 14

Pratylenchus sp. - 5

Tongidorus sp. -~ 2




Table 56

VA nycorrhizal populotion ngsocinted with control opd mycorrhizol
clove plants in the HDVSCS plot

Resting spores Loot infection

(50 r soil) ()

Control A. hireticulnta - 96
G. fosciculatun - 42 409
G. mocrocarpur - 42

Mycorrhizal A. bireticulata - 77

Gt. nosseae - 46

G. fosciculatun - 44 1004

G. macroesrpun - 17

S. rubifornis - 67




Table 57

Nemotode population associated with control and nycorrhizal

cacao plants in the HDISCS plot

Nematoide populotion

Soil (250 g) Root (10 g)

Control Helicotylenchus sp. - 11

Hoplolainus sp. = 24

Meloidogyne sn, = 9 M. incognito - 10

Tylcnchorhynchus sp. - 16

Xiphinena sp. - 4

Mycorrhizal Hoplolainus sp. = 6
Meloidogyne spe = 3
R. repiformis - 8 M. incognita - 2

Xiphincma sp. - 7




Table 58

VA nycorrhizal population sssociated with control and

nycorrhizel cacao plants in the HIMSCS plot

Resting spores

(50 e soig)

Root infoecetion

(%)

Control

bireticulata - T3

macrocarpun -~ 142

fasciculatum - 116

nosscae - 12

Gigaspora sp. - 17

S.

rubiformis - 44

70 ¢

Mycorrhizal

Itn 1en = IP

(for!

Unidentified spore type - 17

mossese ~ 193

bireticulata - 150

ruabifornis - 25

coremioides - 17

Tasciculatun - 25

1 010, I':f‘:
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HDMSCS plot were collected, washed and mixed with sterile soil
in esrthern pots., Sorghum seeds were sown and reised up in '
these pots and used as trap plents for the isolation of VAM
from the roots. In addition to the inoculated VAM Glomus
mosscae, the native VAMycorrhizae present in the roots were
also identified (Table 59).

Studies on standardisetion of mode, time and frequency of

of inoculation and quantum of inoculum in nursery

Two. experiments were carried out in the coconut nursery
in CPCRI.Campus, using WCT séedlings reised in sandy lo2m
80il as experimentsl seedlings. The experiments were sined
at standardising the quontum of inoculum snd the mode, time

and frequency of VAN inoculation in coconut nursery,

Experiment - 1

Coconut (WCT) scedlings growing in three rows of the same
bed in the nursery were selected for the trial. Three groups
of seedlings, consisting of 18 seedlings cach were treated
with  VAM inoculum once in the first group, twice in the
second group and thrice in the third group of seedlings.
Another group of 18 scedlings in a separate bed was selected
and rqtained as control. The VAM inoculum consisted of
G. mosseae (100 g infested soil and root from the culture pot
rangihg from 1,000 - 1,200'sporeé). The first application of
inoculum was given when the sprouts atteined a plunmule height of
+-1", The second inoculation was given after three nonths

followed by the third inoculation after the next three months.



VA mycorrhizae isolated from

Table 59

the roots of control and tycorrhizel

plants in the HDMSCS plot ~ threec yeors after planting

VAM colonised in the

HDI1SCS plants

TAM

Crop Mycorrhizal .Fon mycorrhizol

Banana A. bireticulata, G. nos~ A. bireticvlats, G. nossese.
scae and two unidentified
spore typeso.

Coconut A. bireticulata, G. nos=- A. bircticulata, G. nosseae,
gSene, G. macrocarpun. G. fasciculotum,

Arecanut A. bireticulota, G. mos- A. bireticulsnta, G. nossceae,
gscae, Gigaspora nigra, G. fasciculutun.

Clove G. nosseae A. bireticulata.

Pepper A. bireticulata, G. mos- A. bireticulsta, G. wmosscae,
scae, G. fosciculatun, G. macrocarpun,

Cacao

A, bireticulats, G. mos~

scoe and unidentified

spore types

A. bireticulata, G. fascicul

stum, G. mossene, G. macro-

coarpumn.
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The VAM resting spores encountered in the nursery bed prior

to VAU application were A. bireticulata, 5. rubiformis,

Gipgaspora sp., snd Glomus macrocorpull and the nematode

identified from the pre-trestment bed were Helicotylenchus

sbunsanai and Pratylenchus zese. Growth parameters of the

control and experimental seedlings prior to the second
aprlication were recorded (Table 608-60d). Three months
after the first inoculation fifty grsm soil each, from the
s0il around the roots of the scedlings in the beds of above
nentioned treatmenfs were taken. 50 g soil from the control
bed was also processed. The VA aycorrhizal specles cncoantor-

ed in the different nursery beds were identified as follows.

Sinrle application bed :

G. mossese - 484, A. birecticulata - i50, Cigoespora sSp.
- 17, S. rubiformis - 17,

Double application bed :

G. mogsese - 166, S. rubiformis - 17, A. bireticul-

_a_t9_-330

Triple aspplication bed :

G. possesc = 117 and ﬁ. bireticulata - 83,

Control bed

G. macrocarpull - 17, Se rubiforeis - 17, A bireti-

culsta - 167, S. coremioides - 17,

The percentage root infection was 5 for the seedlings that
received single dose of inoculum, 10 for seedlibgs that receiv-
ed double dose of inoculum and 10 for seedlings that received

triple dose of VAM inoculum, The root infection in the
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- Table 60 (a)
Heesurements of nursery coconut seedlings prior to second app-

lication of inoculum in the Triple application bed

Sl. No. Girth Height No. of lecaves
(cm) (cm)
1 9 57 3
2 10 46 3
3 10 38 2
4 11 42 2
5 8 - 28 3
6 9 33 2
7 9 67 3
8 9 38 3
9 8 54 4
10 8 51 3
11 9 41 3
12 10 39 4
13 9 40 3
14 8 46 3
15 9 48 3
16 8 34 3
17 9 38 3
18 8 49 3

Mean 8.9 43094 2.94
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Table 60 (Contdeeso..)
Table 60 (b)
Growth cheracters of the nursery coconut scedlings in the
Double spplication bed —
(prior to the second application of inoculum)

Sl. No. Girth - Height No. of leaves
(em) (em)
1 9 63 3
2 10 55 3
3 9 54 3
4 7 52 3
5 8 49 2
6 8 28 4
7 9 44 2
8 8 40 3
9 9 36 4
10 9 49 3
11 9 53 3
12 9 34 4
13 8 36 3
14 9 50 3
15 8 40 3
16 8 A7 3
17 8 32 3
18 T 25 2

Mean 8.4 43,72 3
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Table 60 (Contd.. . oo)

Table 60 (c)
Growth charecters of nursery coconut secedlings in the Single

application bed~
(prior to the second epplication of inoculum in other beds)

Sl. No.  Girth Height No. of leaves
(cm) (cm)
1 8 68 2
2 8 31 2
3 8 50 2
4 . 8 50 2
5 9 52 3
6 9 51 2
7 9 42 3
8 8 39 3
9 8 28 4
10 8 54 3
11 8 48 3
12 8 45 3
13 8 43 3
14 i 49 3
15 8 35 2
16 8 47 3
17 9 52 3
18 9 a7 3
Mean 8.2 46.72 2.72
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Table 60 (Contd......)

Table 60 (d)

Growth cheracters of the nursery coconut secedlings in the Control bed

(prior to the second spplication of inoculum in other beds)

Sl. No. Girth’ Height No. of leaves
(em) (cm)
1 " 9 23 2
2 8 35 3
3 8 38 2
4 8 47 3
5 9 42 >
6 9 66 4
T 9 37 3
8 9 55 4
9 8 45 4
10 9 50 2
11 9 50 3
12 10 51 3
13 9 51 3
14 8 40 5
15 9 51 3
16 Q 51 3
17 8 39 3
18 9 59 3

Mean 8,7 46.1 . 3
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seedlings of the control bed was four.

Three ménths after the first treatment, second eppli-
cotion _f G. mossese inoculum (100 g soil + root) was given
to the second and third set of seedlings consisting of 18
seedlings easch. The first set of 18 seedlings in the single
application bed was excluded from further VAM application.

The third spplication of the inoculum wes given three
months after.the second application. The third gquantum of -
inoculum was given only to the third set of 18 seedlings in
the triple epplicstion bed where ms the double and singlel
epplication bed were left untrested. Growth parsmeters of'
the seedlings in single, double and triple application bed
and control bed were recorded prior to the third applicntioh
(Teble 61 (2) - 61 (d) ). The necmatode snd VA mycorrhizal
population encounteréd in the soil and roots of the seedlings
x4 the different beds were 8lso essessed, The soil nematode
population identified from the various trestments were ss |

follous.

Control bed :

Hoplolainus seinhorsti - 1, Helibotylenchus abungeamai

- 7, Trichodorus - 1, R. similis - 10, Longidorus

saginus - 1, Pratylenchus geae - 3%,

Single applibation'bed H

Xiphinems elongatum - 2, Longidorus saginus - 1,

Criconemoides ~ 1, Pratylenchus zeae - 3,

Double application bed :

Longidorus soginus - 1, Pratylenchus scae - 1,
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Table 61 (a)

Growth charecters of nursery coconut seedlings in the ~-

Single epplication bed
(prior to the third epplicntion of inoculum)

o

Sl. No. Girth Height No. of leaves
‘ (cm) (cm)
R 10 79 5
2 9 74 5
3 10 109 5
4 10 104 4
5 11 110 5
6 12 104 5
7 10 70 4
8 10 90 5
9 10 84 4
10 10 76 4
11 9 97 4
12 9 72 4
13 10 | 78 6
14 10 T4 5
15 10 81 5
16 11 87 6
17 11 83 6
18 11 110 5

Mesn 10,17 87.88 4.8
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Table 61 (Con'td.. er e .)

Teble 61 (b))
Growth characters of nursery coconut scedlings in the

Double application bed-

ior to the third application of inoculum in the triple spplication bed

Sl. No. Girth Helght No. of leaves

(cm) (cn)
1 11 108 6
2 12 118 4
> 9 88 4
4 10 110 5
5 9 99 4
6 9 80 3
7 9 55 3
8 10 76 5
9 10 89 5
10 9 88 5
11 11 111 5
12 10 93 5
13 g 59 5
14 10 83 7
15 10 70 5
16 10 80 5
17 9 48 4
18 10 80 6

Mean 9.83 88,05 4,78
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Tsble 61 (Contdeccecess)
Table 61 (c¢)

Growth characters of nursery coconut seedlings in the Triple application

bed -~- prior to the third application of inoculum

Sl. Ko. Girth Beight Ko. of leaves
(cm) (cm)
1 11 99 4
2 12 104 5
3 10 75 5
4 11 122 5
> 12 98 4
6 11 82 5
7 11 121 5
8 10 92 5
9 10 98 5
10 11 89 5
1 9 87 4
12 10 88 5
13 10 82 5
14 9 85 4
15 1" 57 5
16 10 97 5
17 10 68 5
18 6 82 3

Mean 10.22 90.33 4.67
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Table 61 (Con‘td.....)

Table 61 (d)
Measurcnents of coconut seedlings in the Control bed

{prior to the third spplication of inoculum in other beds)

St. No. Girth Beight Fo. of leaves
(cm) (cm)

1 9 €6 5
2 10 80 4
3 9 73 4
4 9 97 5
5 9 97 5
6 10 102 6
7 10 . 70 4
8 10 107 S
9 12 89 5
10 10 54 5
11 9 91 4
12 10 94 5
13 9 61 4
14 10 - 87 5
15 11 T8 5
16 11 82 5
17 11 85 6
18 11 98 6

Mean 10 83.94 4,88




-104~

Triple spplication bed :

Longidorus sesginus - 1, Xiphinenms elongatum - 1,

The VA nycorrhizel root infection was 17, 28, 28 and
10 in scedlings grown in single, double and triple applicatio
and control bed regspectively. The VA mycorrhizae present

in the different beds were identified as follows.

Single application bed

G. mosseae - 133, A. bireticulata - 67,

Double applicetion bed -

G. mosseae - 166

Triple spplication bed .

g. mosseae -~ 1873

Control bed .

G. macrocarpum - 50, A. bireticulata - 33,

Growth parameters prior to the uprooting of all the
8eedlings were also recorded (Table 62 (a) - 62 (d) . The
VA mycorrhizal infection in the roots of the sececdlings
grown in control, single, double and triple epplication
beds were 15, 45, 54, snd 62 per cent respectively. The
resting spores recorded from the nurscry beds of verious

treatments were

Control bed -

G. fosciculatum - 117, G. macrocarpum - S0, Cigas~ |

pors sp. - 17, S. rubiformis - 17,

Single application bed

G. mosscac -~ 33, Gigaspors sp, - 17

Double application bed :

G. mossese - 183, A. bireticulata - 17.
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Table 62 (&)
Growth parsmeters of nursery coconut seedlings prior to uprooting-

Triple application bed

S1l. Wo. Girth Reight No. of leaves
(cm) (cn)

1 14 118 7
2 17 149 U
3 12 123 7
4 15 139 6
5 14 147 7
6 12 126 7
7 12 115 7
8 12 131 7
8 12 125 6
10 14 128 6
11 15 126 8
12 13 115 6
13 15 133 7
14 14 119 7
15 14 118 7
16 11 113 7
17 17 128 8
18 13 116 6

Meen 13066 126410 6.78
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Taeble 62 (Contd..... )

Table 62 (b)
Growth characters of narsery coconut seedlings in the

Double application bed prior to uprooting

Sl. XNo. Girth Height No. of leaves
(em) (cn)
1 13 129 6
2 16 141 7
3 14 226 6
4 13 156 8
5 15 132 6
6 13 122 7
7 15 133 7
8 14 157 6
9 15 128 7
10 13 114 7
11 16 120 6
12 13 93 5
13 14 110 8
14 14 145 6
15 14 120 6
16 16 101 8
17 16 100 7
18 13 97 6

Mean 14.39 123.66 6.66
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" Table 62 (COntd.......)

Table 62 (c)
Growth characters of nursery coconut scedlings in the

Single spplication bed (prior to uprooting)

S1. No. Girth Height No. of leaves
(cm) (cn)

1 14‘ 93 6
2 13 119 7
3 14 139 6
4 14 127 5
> 15 148 6
6 15 132 6
7 15 152 7
8 15 115 6
S 15 128 6
10 14 127 7
1 15 131 8
12 16 130 7
13 14 129 5
14 14 103 7
15 15 102 6
16 15 84 5
17 15 130 6
18 14 118 6

Megn 14.56 122.61 6.61
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Table 62 (Contdo ssse o)
Table 62 (d)

Growth charscters of nursery coconut scedlings in the Control bed

prior to uprooting

Sl. No. Girth Height No. of leaves
(cm) (cm)
1 13 98 8
2 12 115 5
3 12 17 5
4 15 123 6
5 15 126 6
6 14 109 6
7 13 106 5
8 14 128 7
9 14 126 6
10 13 116 5
1 14 110 6
12 12 129 5
13 13 123 6
14 15 134 T
15 16 140 6
16 14 118 6
17 14 102 7
18 14 117 6

Mean 13.75 118,70 6
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Triple applicotion bed :

G. mosseae - 183, A. bireticulata -~ 33,

The nematode population in the soil and roots of seed-
lings pertaihing to each treatment were slso nsseased, The
roots of the seedlings in th:> control and single applicetion
bed yielded R. similis and P. zese respectively, the roots of
second and triple spplication seedlings did not yield any
nemstode population. Soil nematodes in the control bed were
R. #imilis ~ 12, H. sbunasmai - 22, and P. zeae - 12 and
samples from the single applicetion bed yielded only two

numbers Pratylenchus zeae, The soil sanples from the second

snd third epplicetion beds did not yield sny ncmatode.

R. similis infestotion was noticed in other beds in the nur-
8ery. There was graduel increase in the leaf area and height
of the seedlings from the single epplicstion bed to the bed
where three applicetions of the inoculum was given where as
the number of lesves in all the three groups of scedlings

recsined slmost same (Table 63).

Experiemnt - 2

In order to study the influence of varying quantum of VaAM
inoculum and the degree of VAM colonisation in roots and in
turn their obility in ioparting resistance to burrowing nema~
tode infeststion was studied in o nursery trial. Coconut
seedlings (WCT) growing in different beds in sandy loam soil
in the 'CPCRI nursery at Kayanguler were selected for the

experiment., The treatments were



- no-

Table 63
. Effect of VAM epplication on the growth of coconut seedlings

in the nursery

Height Girth No. of Leaf arca
Treatments . (cm) (cm) Leaves (cmz)
Single applicetion 122.61 14.56 7 2460467
Double application 123,66 14.39 7 3775.54
Triple application 126.10 13.66 7 4468,3
Control 118,70 13.75 6 3386.46
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1. G. mosseae (50 g mo0il & root)

2. G. mosaese (100g soil & root)

3. G. mosseae (200g soil & root)

4., Mixed VAM inoculum (50 g soll & root)
5. Mixed VAM inoculum (100g moil & root)
€. Mixed VAM inoculum (200g so0il & root)
7. Control without ViM inoculation

Each treatment consisted of 30 scedlings growing in
three rows on the same bed. The VAM mixture used as inoculum

consisted'of'g. mosseae, G, fasciculastum, G. versiforame,

A. bireticulata end 8. rubiformis, VA.mycorrhizul and nemg-

tode populétion in the soil and root prior to VAM inoculation
were sasessed. 50 g soil from the nurscry beds prior to VAM
inoculatipn were processed for VA mycorrhizal spore recovery.

The spores encountered were A. biretichlata - 33, Gigasgoré

sp. - 17, G. fasciculetum - 17, G. macrocarpum - 17, G, mossce -

ae - 17 and S, rubiformis - 33 and the nemstodes present in

the nursery beds were Helicotylenchus abunsamai and Pratylen-

chus zease. The first imoculotion of VAM was given when the
seedlings resched a height of 4", The sccond inoculation was
corried out sfter three months. Growth choracters of the
seedlings viz. height, girth, number of leaves, lasmina length
lomina breadth and leaf area were recorded. The nematode and
mycorrhizal population in the root and soil were estimated
prior to the first inoculation of VAM and six months after.
inoculation (Table 64). Soil from six different places in
the Same‘bed were drawn, mixed well and an aliquot of 50 g

s0il from this was processed for VA mycorrhizal spore
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estimation. PFine feeder roots were collected and processed
for assessing VA mycorrhizel root infection. The reating
8pores reccovered and percentage root infeetion corresponding

to eaech bed were as follows,

G. mosseae (50 g bed) - G. nossese - 33
§. rubiformis - 17

40 % infection
G. mosscae (100 g bed) ~ G. mosseae - 50

50 % infection
G. mosseae (200 g bed) - G. mosseae - 50

30 4 infection

VAM Mixture (50 & bed) - G. mosseasec - 17

A. bireticulsts - 133
30 4 infeetion

VAM Mixture (100 g bed) - G. mossese - 33 .
| Se. rubiformis 17 T

40 % infection |
VAM Mixture (200g bed) - A. bireticulata -« 33
_ 40 4 infection

Control bed -

-

« bireticulata - 17‘

Marked difference in height between the mycorrhizal inoculatud
and control secdlings was noticed, Maximum height was 7
recorded in beds where 100 g of G. mosseac inoculum wes given,
The same result was observed in the experiment where VA |

mycorrhizal mixture was used a8 the inoculum. WMeximum height

was recorded in seedlings thet received 100 g inoculum,
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STMMMARY

1. Standardised the ssmpling srea for maximum recovery of

2.

S

4,

resting spores of VAM in soil in the root zone of Coconut.
Maximum resting spores of VAM occurred at a distsnce of one

metre awey from bole of the palm within & depth of

To standardise the type of sieves to be used, soil
semples were processed using sieves of different pore sizes

(710#1 to 45/‘1). Results showed that meximum resting spores
were obtained on 200 mesh (75 ﬁ) sieve.

Irrcapceetive of age, all kinds of roots of coconut palm

harboured mycorrhizae (hyphnl infection snd sporcs). Moximum
per cent infection wss noticed in fine feeder roots (1 mm

thick)-yellowish to brown in colour.

A total of 270 coconut pslms growing in different soil
types viz., alluvial, clayey, forest, kari, laterite, sandy
end sendy loam s0il werc sesmpled znd the resting spores of

different VA mycorrhizae viz. Acaulospora bireticulsts,

A. laevis, A. trappei, Gigespors aurigloha, G. corslloides,

G. gilmoredi, G. margsrits, G. nigra, G. pellucids, Glomus

fesciculatunm, G. fuegisnum, G. invermaium, G. mecrocarpum,

-+ G. microcarpum, G. mosseae, G. psllidum, Sclerocystis

5e

clavispors, §. corecmiodes, S.microcarpum, S. rubiformis

end §. ainvosg were recorded.

Cultures of Glomus fasciculstun, G. mossese, G. versi-

forme,G. macrocarpum, Gigaspora gllmorei, Acaulospora
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bireticulata and Slerocystis rubiformis sre being maointained

on coconut and sorghum,

The results of the intersction experiment with the VA myco-

rrhizse, Glomus mosseaec and R. similis showed that prior

establishment of VAM was found to amoeliorate the ill effects
of R. similis on coconut secedlings. Scedlings that received

mycorrhizae alone recorded meximum height and lesf ares,

The interaction between the burrowing nematode, Radopholus

similis and VA mycorrhizse viz. Glomus nossecae, G. fasciculatum,

G. versiforme and Gigaspora coralloidee on coconut seedlings

was studied under greenhouse conditions. Awong the four myco-
rrhizse, G. mosscee enhanced maximum growth in the plants

followed by G. coralloidea. On interaction with the burrowing

nemstode, G. coraslloidea proved to be the best followed by

G. fasciculatum,

The interaction experiment carried out with the local

isolates of VAM from elite coconut nalms vig, 4. bireticulata,

G. coralloigea, G. macrocarpum and S. rubiformis with burrowing

nematode showed that A. bireticulasta had the best effect on

plant growth end nemetode suppression,

When a mixture of seven VAM isolates from local elite
palms was used against R. sinilis on coconut, maximunm growth
characters viz, height, girth, number of leaves, lamina length
and breadtk, root. weight, maxinum number of mycorrhizal restipg

spores and root infection were recorded in seedlings inoculated
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with VA mycorrhizae slone followed by the seedlings where

the VAM was inoculated prior to nemntode inoculation.

Prior colonisation of VAM could reduce the nematode multipl-

ication.

In the nematicidal trial,phorate proved to be the best
nematicide with least deleterious effect on VAM colonization.
The nemsticides were applied @ 10 g 8.,i./ palm to ten palms
each, Nematicides were applied twice a year for 4 years, Tﬁe
percentage root infectionws 74, 29, 28 and 79 for Phorate,

Ebufos, and Cerbofuran trested and control plants respectively.

The populastion build up of VAM, Glomus mossese and burrow-

ing nematode, R.pimilis was studied under field conditions'im
an HDMSCS plot involving coconut, srecanut, banana, pepper and
clove. The plot with an area of 800 sq.m, was divided into
two plots viz. & mycorrhizal plot where mycorrhizal sceedlings
(g. mosseae inoculated) of a2ll the above said crops were plant-
ed and a control plot where non-mycorrhizal seedlings were
planted. Growth parameters viz, height, number of leaves, vine
length in fdepper, leaf area etc were recorded and the results
revealed that prior colonizntion of G. mgsscae in the mycorr=
hizal secdlings enhsnced growth characters. There was also
considersble reduction in the root and soil population of
nematodes in the mycorrhizal seedlings., The local VAM
colonised was isolated from the roots by using sorghum as bait

plants., In addition to G. mogseae, the native VAN thus
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colonized in the roots were identified asn A« bireticulata,

Gigaspors nigra, Glomus fesciculatum and G. macrocarpum, In

the case of banana plents, there wes marked difference in the
bunch weight and other growth characters between the nycorrh-
izal end control plants. There was 18, 2,5, 4.7y 35.7, 30,
39.6 and 30 per cent increase in height, number of leaves,
leaf area, bunch welight, number of hands, number of fingers
and shoot weight respectively in the mycorrhizal banana plan%a
when compared to thet of control plants in the field. Pinal
neasurements of the plents after three years, showed that the
per cent increase in shoot length and number of leaves in
mycorrhizae Qg..moaseaq) colonized plonts over control was 138

end 127 in cacao snd 272 ang 203 in clove respectively,
Healthy palms recorded 20-1004 VAM root infection

¥hen compsred to 0-100 % infection in the root (wilt) affccted
pelms,

Studies on the sessonal variation of VA Myeorrhizal
populsastion associated.with coconut palms showed thot dry
8eason was succeeded by meximum 8pore recovery and increassed
root-infection. During ralny sceason and in the succeeding
one or two months, the bpercentage root-infection and resting
Spore recovery was less, The favourable season for VAM sampl=~

ing is from January to April preferably in the mouth of April.

Introduction of va Bycorrhizae in the coconut nursery
proved to enhance the growth of scedlingss There was gradual
increase in the plant height and total leaf area with increase

in the inoculum densities,
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Results which can be exploited in Pilot or field scale :

Raising up of mycorrhizal seedlings in the nursery
was found to be effective in the better estsblishment of
the plants in the field, Mycorrhizal seedlings of Coeconut,
Arecanut, Pepper, Cloves, Banana snd Cacao on tronsplant-
ation into the field showed improved growth in terms of
height, number of leaves, leaf ares etec. Significant
increase in the bunch welght was noticed in bansna var, "
Njelipoovan by nursery inoculation of the VA mycorrhizae,

Glomus unosgseae, (. mosseane inoculation on bananawas found

to be very effective in reducing the multiplication and

£81l indices of the root-knot nematode, Meloidogyne

incognita. Mycorrhizsl inoculation did not give conplete

control of the burrowing nematode, Radopholus similis

but could reduce the maltiplication and amoeliorate the
i1l effects of nematode infestation. Therefore VA nyco-
rrhizal inoculation in nurseries can be practiced in

transplanted Crops.
Papers / Articles prepsred / published :

Papers published

S0SAMMA. V.K,, SOBHA. A.T., RACHEL., S. AND ROHINI IYER

(1990). "Vesicular arbuscular mycorrhizae nssocinted
with coconut palms*, Paper presented at the seminar on

"Biosgents in Nemstode management" July 13, 1990, IARI,
New Delhi.
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Papers prepared

Seasonal variation of VA mycorrhizal population sssociated
with coconut palms in Kersia,

Effect of nemsticides on VA nycorrhizae bssociated with
coconut pglms.

Effect of VA mycorrhizsl inoculation on coconut seedlings
in the nursery. “
Interaction of burrowing nematode and VAM on coconut,

Interaction of the VAM, Glomus mossese snd burrowing /

root-knot nemstodes on various erops=- a field trisl.
Standardisatidn of ssmpling zone and type of root for

VA mycorrhizal estimstion on coconut,
Suggestions for future lines of research :

Involvement of VAM with other biocontrol agents viz.

Paecilomyces lilacinus and Pasteuris benetrans against

nematodes,

Multiplication of VAM 6n various organic amendments,
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