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1. INTRODUCTION

Mango (Mangifera indica) is the most important
fruit tree in tropical and subtropical regions of the world.
It is grown in about at least B7 countries but nowhere it is
so greatly valued as in India, where it occupies 70 per cent
of the area devoted to fruit crops. It is cultivated
throughout India both in hills and the plains. The largest
genetic diversity in mango is also found in our coutry.
However, this "King of fruit®” trees is severely infested.wfth
certain phanerogamous parasitic weeds viz., Loranthus, This
obnoxiocus parasitic weed infecits the mangoe tree both in
homesteads and in large orchards. In northern India 60 to 80
per cent of the trees are heavily or moderately infected with

this parasite. (Singh, 1983).

Phanerogamic parasites have a serious impact on the
productivit} of the host tree. Economic impact of Loranthus
infestation on host trees is due to the qualitative and
quantitative deterioration viz., the reduction in tree
vigour, poor fruit setting and drying of branches. If not
attended in'time, under severe infestation, complete damage
of the host tree may also occur. In the early stages the
effect of infestation is not at all marked, but as the
parasite gains vigour and spread, it gradually suppresses the

host. The most destructive species of Loranthus infesting the



mango tree is Dendrophthoe falcata. (Fischer, 1926). In

addition to this five other species of Loranthaceaeviz.

?

Macrosolon cochinchinensig, Van Tiegh., Elytranthe

capitellata Engl., Helicanthes elasticus Dans., Viscum

articulatum Burm., and Viscum monoicum Roxb. are also

reported to parasitize mango tree (Fischer, 1926).

The severity of damage caused by these parasitic
shrubs has however, not been adequately reelized in India.
Only little effort was.taken to assess the quantitative and
qualitative loss caused by the parasite in mango and other
fruit trees. The commonly known method of control! is the
lopping off of the infested branches. In horticulturat
plantations, eradication of the parasite is carried out along
with the annual pruning programme. However, this method
resulted in the removal of a lot of branches of the host tree
and a great loss of canopy. On complete removal of the
vegetative growth of the parasite also, a rejuvenation from
the vestigia of embedded haustorial system was observed. In
certain host trees like teak (Tectona grandis) and other
timber trees, the spraying and injection of herbicidal
formulations like 2,4 - dichloropropionic acid, metribuzin,
etc. are reported to control the parasite. (Nair, 19865;

Ghosh, 1983). )

With the above background a survey was conducted at

four mango orchards of Southern Kerala (Vellayani,



Peringamala, Anchal and Mavelikkara) to assess the damage of
Loranthus infestation. Experiments were also conducted at
Instructional Farm attached to the College of Agriculture,

Vellayani with the following objectives.

1) To suggest an effective cultural control measure against

the Loranthus infestation on mango trees,

2) To identify suitable herbicide for the control of

Loranthus in mango trees.

3) To standardise an effective method of application of

herbicide to control the phanerogamic parasite in mango

trees.
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REVIEW OF LITERATURE

Loranthaceae is an order of hemiparasitic shrubs
having green leaves, but derives a considerable portion of
its nouriahment from the tissues of the host tree to which
they are attached by modified roots. Members of the family
Loranthaceae, popularly known as "Loranthus” or “mistletoes"”
are the most destructive parasites of tree crops in the
tropics (Balasundaran & Mohammed Ali, 1981). Inspite of the
fact that all the mistletoes take a heavy toll in
horticulture and forestry, very little attention has been
paid in India, to control these parasites systematically
{Ghosh et al, 1984). Studies relating to the epidemological
factors, biology.of the parasite, host pathogen relationship,
biochemical aspects of parasitism and control are very

meagre. The current state of knowledge on these aspects will

be reviewed here.

2.1. Distribution of lLoranthus and its host plants

In India, the first report on the appearance of
Loranthus in teak plantations was made by Cleghorn in 1887,

and later as reported by Lushington (1898).

In India, several species of mistletoes have been

recorded on various forest and fruit trees (Brandis, 1907; Rao



1923; Singh 1962; De 1945) observed that mistletoes are

highly -host selective.

"Johri and Bhatnagar (1972) listed 343 hosts for
Dendrophthoe falcata in India which included BsBeveral common

horticultural and forest trees.

Mistletoes are one of the earliest parasites of

plants recognised by Albertus Magnus around 1200 A.D.

{Horsfall and Gowling, 1977).

Sridhar et al. (1978) observed that Dendrophthoe

falcata was a menace to orchards, which severely infected the

branches of Achras sapota (Sapota) and Vitis vimfera (Grape

vine).

Balasundaran (1984) reported that the spbcies of

Loranthus found in India include Dendrophthoe falcata var.

pubescens, attacking Tectona grandis (Teak) plantations and

other tree species, Helicanthes elastica on Mangifera indica

{(Mango) Anacardium gccidentale (Cashew), Hevea brasiliensis

(Rubber) Citrus Spp (citrus), Artocarpus jintegrifolia (Jack

free), Achras sapota (Sapota) and Macrosolon parasiticus on

Citrua, Jackfruit tree and Acreuthobium spp. on conifers in

the Himalayas.

Ghosh et al. (1984) recorded that D. falcata (Linn.
f) Ettingh. var. pubescens Hook.f. is the most common

migstletoe in Kerala. He has also observed that Helicanthes




elastica is the most common species attacking mango trees. D.

falcata was found on teak, Dalbergia latifolia (Indian

Rosewood tree), Psidium guavajava (guava) and Bombax ceiba

It was reported that mistletoes severely infected
the citrus and guava orchards in central Sudan (Osman 1984)

and the Orchids in Costa Rica and Ecuador (Kuijit et l.

1985).

Alam (1987) reported that D. falcata and Viscum

monoicum causing serious damage in Teak and Mango.

Dendrophthoe falcata was found to attack Boswellia

serrata in Jhalana Hills of Rajasthan. (Sharma, 1990).

Rao et al. (1991) noticed the attack of D. falcata

Piper betle (betel vines) around Bangalore area.

Termenalia arjuna (Arjun) and Populas deltoides

(Poplar) were noticed as the new host trees for D. falcata

(Singh et al, 1991),.

2.2, Flowering and Seed Dispersal of the Parasite

In D. falcata, the main flowering season is from
December to April., During March— April ]arge quantity of its
fruits are seen in tree crops of Kerala. (Ghosh et al.,

1984).



Balasundaran and Ghosh (1886) reported that the

flowering season of Macrosolon paragiticus and Helicanthes

elastica is from May to July in Kerala. Clumps of these
parasite reappear due to frexsh infestation during profuse

flowering and fruiting period of parasite.

Ali (1931) found that birds are the main agents of
pollination and seed dispersal in Loranthus. He has also

observed that Dicaeum erythrorhynchus ervithrorhynehus

(Tickell's flower pecker) was the most common bird in

dispersal of its fruits.

Bakshi et al. (1971) opined that dwarf mistletoes
are equipped with the mechanism of explosive ejection of
seeds in addition to the agency of birde. However, the

explosive ejection helps only the localised spread of the

L

paragite,

Davidar (1978) reported Dicaeum concolor as the

most common bird dispersing mistletoe seeds in Nilgiris.

Fruits of Macroszsolon paragsiticus are also dispergsed by

fragivorous birds such as bulbuls and barbets,.

2.3. Host - Parasite Relationship

Singh (1954) reported the presence of primary and

secondary haustoria in D. falcata



Singh (1962) and Kuijit (19689) reported that
“holdfast”, a part of the haustorium functions in the

attachment of the haustorium to the host.

Small portion of the host gets embedded in the
haustorium, in D. falcata. Singh, (1952) stated that the
intrusion of these host masses into the parasite body was a

clear indication of the reaction of the host to the

penetrating haustoria.

Thoday (1961) made a general survey of the union
and interaction between the host and parasite 1in
Loranthacesae. He observed that the haustorium generally
invades the cambium of the host and establishes conﬁact with

the wood of the host and themn the host and parasite grow

together.

Srivastava et al. (1961) indicated that in Phloen
deficient dwarf mistletoes, their close association with the
host and sinker parenchyma facilitates organic solute uptake.

Easu (1969) reported that except in Viscum minimum, there is

no connection between host and parasite phloem.

In mistletoe parasitism, water conducting pathway
is characterised by a great xylem to xylem contact, co-
ordinated growth of the host and the parasite, xylem, an

apoplastic continuum between the host and the parasite and in



some cases parasite development within radial as well as

axial ‘translocating system. (Fisher, 1983).
2.3.1. Biochemical relationship of host and parasite.

Surya Prakash (1967) opined that the 1leaves of
D. falcata growing on different trees varied in dry solid
contents. Total phosphorus in leaves of D. falcata attacking
mango was ¥ound to be 2.43 mg/g dry wt. and that paragitizing

Anona squamosa, Cassia seamia and guava were 1.51, 3.51 and

4.98 mg/g dry wt. respectively.

Govier et al. (1967) in their studies on the
hemiparasitic nutrition in angiosperms found that in
association with a host assimilation of nitrate by

hemiparasite roots was supplemented by absorption of’amides,

aminoacids and other metabolites elaborated in the host.

Johri and Bhatnagar (1972) opined that the outer
zone of epidermis of D. falcata consists of six or eight
layers of dense tannin filled celis packed with starch. The

xylem cells of the root also contain starch frequently.

Physiological studies of parasitized branches of
mango have shown the D. falcata obtained water and minerals

from the host. (Kumar et al., 1973)

Fer (1981) reported that in cuscuta, carbohydrates

were absorbed from the host phloem, mainly as sucrose or as a
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sucrose analogue. Aminoacids were also taken up from the

phloem, whereas water was absorbed principally from the xylem

of the host,

Onofeghara (1981) found that mistletoes act as
sink for the photosynthetic products of the hosts and depend

entirely on the hosts for water and mineral nutrients.

Concentration of K in various parts of the

mistletoe Amyema preigsi was higher than in its ma jor host

Acacia acuminata while concentration of N showed not much
variation, there by mistletoes significantly drained the

mineral content of the host. (Lamont, 1982).

Aber et al. (1983) suggested that sucrose could be
the main metabolite involved in the transfer of organic

substances from host plant to parasite.

Ebleringer et al. (1985) concludes that mistletoes
are primarily nutrient parasite differing in their water use
efficiency related to that of their host, depending on the

host N supply in the transpiration mtream.

Stomatal conductance and transpiration rates were
consistently higher in parasite than the host, but
asgimilation rates did not differ significantly between
partners, while the water use efficiency was low in parasites

(Davidson et al., 1989).
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Marav'eva et al. (1990) found that leafy shoots of
mistletoes regardless of the host, contained 4.4% water

soluble polysaccharides, 2.2% pectin and 34% hemicellulose.

Rey et al. (1i981) revealed that the endophytic
tissues of dwarf mistletoe were richer in S, P and X than the
neighbouring host tissues. It was concluded that the mineral
elements as well as'organic compounds can be withdrawn from

both xyiem and phloem of the host by the haustoria of the

parasite.

2.4, Effect of parasite on the host

According to Singh (1962) who studied various

aspect of parasitism and control of D.

falcata, noticed that
the haustoria of the parasite absorb the nourishment from the
host starving it partially or completely resulting in the

loss of its fruiting ability.

Stewart (1978) reported that in U.S.A alone the
estimated ennual loss due to mistletoes was about 7.5 million

cubic metre of timber.

Johnson et at. (1981) estimated that the annual
toss of lodge pole pine due to mistletoe attack was
equivalent to the annual harvest of saw timber or at

least 25 per cent of its annual growth.
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Onofeghara et al. (1981) noted that considerable
damage to the hosts including physical disorganisation,
crushing, distortion and discoloration of host tissues

adjacent to and remote from the site of entry was caused due

to mistletoe,

Parasitic plants also induce disease by penetration
of the host and by producing harmful hormones and hormonal
imbalances. They also cause a reduction in root sugeaer,

leading to reduced nitrogen which in turn leads to further

sugar reduction (Knutson, 1983%)

Hawksworth (1983) reported that the economic impact
of mistletoes might be quantitative and qualitative including
reduction in tree vigour and growth increment, poor fruit and
seed setting, poor timber quality, drying of branches and

even the death of the entire host tree,

Knutson (1983), found that the wocod of older
infections by mistletoe become rubbery and weakened which

leads to secondary infection by insects and microorganisms.

Singh (1983) reported that mango trees are the
worstlsu fferers from the paresite D. falcata. In North India
60 to 90 percent of mango trees and a number of other trees
are heavily or moderately infected by D. falcata. Beyond the

point of attack, fresh growth of the host shoot becomes

stunted. The quality and yield of fruit was also
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congsiderably lowered. Leaves may be reduced in size and may

show unhealthy green colcour,.

Ghosh et al. (1984) observed that at Nilambur teak
plantation D. falcata infestation and mean number of clumps
were more at older plantations as compared to younger ones.
This might be due to the preference of birds to frequent the

older trees with bigger canopy more than smaller ones.

Gnanaharan et al. (1983) reported that the

paragite, D. falcata affects the quality of timber in teak.

Osman (1984) noted that the Loranthus spp.

(Loranthus) removes bulk of the nutrients from the host and
kills the portion of the branch lying beyond the infection.
It also upsets the balance of normal substances of the host
in the infected area and cause hypertrophy and hyperplasia of

the cells with resulting swellings and deformities on the

branches.

Eastern dwarf mistletoe, Acreuthobium pusillum
reduces timber volume through tree and branch mortality,
causes decline in growth, reduces seed production, causes

alterationse in nutrient contents and induces malformation of

stems. (Singh and Carew, 1989)

Mathiasen (1990) reported that the mortality of

Pseudotsuga menziesii (Douglas fir) in stands severely



infested with Acreuthobium douglasii {(dwarf mistietoe) was

three to four times more than that of the healthy stands.

Pundir anddﬂishra (19%8) reporied that the common
features of Cryptolepis buchanani parasitised by Scurlla
pulverata are the death of extremities of the parasitised
.branches of the host and hypertrophy of the parasitised

tissue.

2.5, Management of Mistletoes

2.5.1., Silvicultural control

Lushington (1898) reported that removal of D.
falcata was practised in Nilambur teak plantations by lopping

off the infested branches.

De (1941) and Davidson (1945) recommended lopping
or pruning off mistletoe infested branches in Sal forests as

a control measure against mistletoes.

Kuijit (1955) suggested that pruning wag an
uneconomical control measure in large scale forest

management . However, it was found worthy for orchards and

high value trees.

Agrios (1969) found that the only means of
controlling mistletoe in central Sudan is by physical

removal of the paragite. Besides being tedious and time
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consuming, this method of control leads to the deterioration

of the fruit trees. R

Johri et al. (1872) noticed a great disadvantage of
the physical removal or pruning of the parasite due to
ite regrowth from the small stubs left in situ in the host.
Since the haustoria survived in the host for a considerable

time even after the absence of aerial parts.

Heidmann (187%) recorded that the removal of all
infested branches and severely infested younger trees was an

effective method of control against mistletoe.

Hawksworth (1978) reported that the features that
make dwarf mistletoes (Acreuthobium Spp) amenable to
Bilvicultural control are, as obligate parasites they die
with their hosts, their host specificity, long life cycle
frequently four to six years, slow rate of spread generally
one to two feet per year and the fact that as non—-microscopic

organisms they are readily detectable.

In the case of dwarf mistletoes control of the
parasite was achieved by removing the infected over-story
trees, thinning out the infected trees or by pruning the

infected branches (Scharpf et al., 1978)

Parker and Wilson (1985) reported that pruning was

most commonly used to remove the parasite but complete
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control was obtained by removing the host branch on which it

was growing.

2.5.2. Chemical control

uthanna (1955), suggested that injection_of
chlorinatea phenoxy acetic acid into trunks of various hosts

including mango, gave excellent control of Loranthus.

Seth (1958) found that spray of ammonium Sulphate,
potassium dichromate, copper sulphate, and 2, 4-
—~dichloropropionc acid (2, 4-D) against D. falcata on various

trees produced varying degrees of harm on host also.

Nair (1985) reported successful control of
Loranthus elasticus parasitizing mango tree by single

application of 0.4 percent 2, 4-D solution.

In North America, - India and Australia limited
attempts have been made to check mistletoes by chemical

control (George, 1966; Hawksworth, 1983)

Bayer et al. (1987) reported satisfactory control
of mistletoe by application of atrazine even after 5 years

with no herbicide symptoms expressed on host trees.

Leonard (1872) revealed that atrazine applied as

one per cent spray in emulsion o0il (8ix per cent)
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killed 50 to B0 percent of green mistletoce on Juglans

californica (California walnut)

Frochot et al. (1883) pointed out the efficiency of

herbicides like glyphosate, and MCPB against mistletoes.

Balasundaran and Ghosh (1988) pointed out that, in
general, sapray method is not very useful due to the

incomplete parasite control and harmful action on the host.

2.5.2.1. Padding

Gopalakrishnan et al. (1979) developed =an
innovative method for the control of mango stem borer. The
method is known as padding in which a piece of bark was
removed to the size of 5cm x 5cm area in the trunk and a
layer of absorbant cotton was placed and about 10 ml
monocrotophos was poured till it was absorbed in the cotton.

The bark was then replaced in the same area and covered with

wet earth.

Natarajan (1890) alsoc reported that padding with
monocrotophos was effective in controlling woolly aphis in

apple.
2.5.2.2. Infusion by trunk injection

Kadambi (1854) introduced coppersulphate and 2, 4-D

into Dalbergia sissoo (Sal) infected with Scurulla
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pulverulenta through holes bored around the trunk and
reported that the technique was effective in other trees

also.

Nicholson (1955) reported control of mistletoes in

Eucalyptus is possible by trunk injection of 2, 4-D,

Seth (1958) injected different dozes of ammonium
sulphate, copper sulphate, sodium chlorate, Potassium
dichromate 2, 4-D etc. into various hosta againat D. falbata.

The result of infusions were not of uniform order as some of

the chemicals showed harmful effects on host.

In Australia, control of mistletoes on Eucalyptus
by injecting 2,4-D into the tree trunks has been recommended

by Brown and Greenham (1965).

Leonard et al. (1966) recorded from glass house

studiea that application of herbicides on bark was superior

to foliar application.

Gregory et al. (1973) found that all injected trees

were safe even after 3 years and many of the wounds were

healed up or were in the process of healing.
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Prasad (1975) did not find any undesirable impact
of injections on large elm trees treated to control the Dutch
elm disease. Neither the pressurised injections nor tﬂe
wounds created by the injector heads had major deleterious

effect on the growth and anatomy of the trees.

Ghosh et al. (1980) developed a cheap infusion
device for infusing water soluble dye into the teak. It was

possible to infuse one litre of water soluble dye into the

tree within 1.5 to 2 hours.

Ghosh et al. (1983) found that infusion of
metribuzin selectively controlled the parasite D. falcata on

Bombax ceiba.

Balasundaran and Ghosh (1988), screened 18
herbicides using tree infusion technique, of which dalapon,

metribuzin and paraquat gave encouraging results.

Ghosh et al. (1988) described the advantages of
infusion technique as it minimizes the wastage of chemical
and checks the pollution problem. They developed a score
card to record relative effectiveness of the chemicals on the
host as well as parasite. According to them, a chemical was

rated mildiy effective, when yellowing of.leaves was observed
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in the parasite, moderately effective when wilting of leaves,
young shoots and flowers followed by heavy defoliation in
parasitic plants. A chemical was found highly effective when
the whole parasitic clump was dried. Studies BsBhowed that
atraziﬁe and simazine were not effective against the

parasite, D. falcata.

Minko and Fagg (1989) opined that glyphosate
diluted 1:3 in water injected at the rate of ome ml per cut
with cuts spaced at 10 cm apart around the lower bole of the

tree, controlled Amyema spp. in Eucalyptus

Land - Hoie et al. (1990) noticed that the
herbicide, viz., imazapyr was more suppressive than
glyphosate towards both stump and root suckers when applied

to prevent regrowth of suckers.

Litcher et a2l. (1991) reported variable results
after treating with 5% glyphosate following pruning of

mistletoes (0-100% re growth) in land scape trees.

2.8, Residual toxicity in fruits

Luckwill et al. (1960) reported that at normal

rates none of the herbicides commonly used in fruit crops are



likely to be present in detectable amounts in the fruit at

harvest.

Thomas et al. (1960) found no injury or phytotoxic
symptoms to immature and bearing mango trees when paraquat (5

1bs per acre) and simazine (16 lbs per acre) was applied-

Jordan et al. (1968) revealed that residues of
bromacil and simazine were not detected in citrus fruits by

current method of analysis.

Saiva raj et al. (1982) found mango fruits are safe
for consumption after 55 days of application of insecticides

sevimol, fenthion and formothion.

Reghupathy (1989) studied effectiveness of trunk
implantgtion method of monocrotophos against sucking pests
affecting coffee. Residue analysis revealed that
monocrotophos residues were below detectable limit in pulp,
parchnent and coffee powder and this could be due to the long
time interval available between application and harvest of

berries (3 months).

Though mistletoes poses a great problem to

horticultural as well as forest trees, it failed to attract
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the attention of scientists working all err India. Very
littié efforts have been taken to find out the qualitative
and quantitative losses due to the attack of this parasite.
Lopping off the individual infested branches, is a common
means of control measure but is difficult to practice due to
.various administrative and economic problems. No single
effective control measure against the parasite has ever been
suggeated, But recent technique of injecting herbicide viz.
metribuzine, paraquat etc through tree trunks has e?oked
encouraging results. The technique deserves wider

investigation with different herbicides on various host

trees,
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3. MATERIALS AND METHODS

The present investigations were carried out with an
objective to identify the common phanerogamic parasite of

family Loranthaceae in Mangifera indica (mango tree), and to

suggest its control measures.

The details of the survey and the experiment are given

below.

3.1. Experimental site

The experiment was conducted in the mango progeny
orchard attached to the Instruectional Farm, College of
Agrieultﬁre, Vellayani. The farm is located at 8° 18° N
latititudes and 78° 51°'E longitude at an altitude of 29 m
above MSL. The trees were of the age 28~29.years. Varieties
grown in the orchard were of Chandrakaran, Bangalorsa,
Vazﬁapazhuthi, Jehangir, Neelamundappa, Banganappalli,
Neelum, Alphonso, Mulgoa, Kurukkan, Priyoor and Olour.

Ninety per cent of the trees were infected with Loranthus.

3.2 Period of study

The survey was conducted during the pericd of April
1992 to December 1992, while the field study was conducted

during the months of August 1992 to February 1993.



3.3. Weather conditions

The weather conditions viz. maximum and minimum
temperature, rainfall and relative humidity during the study
period and\of the past five years were recorded from
Agricultural Meteorological observatory attached to the

Department of Agronomy, College of Agriculture, Vellayani.

(Fig: 1 & 2).

3.4, Materials

3.4.1. Tree Infusion Device

The device consisted of a locally fabricated
metallic nozzle which was tightly screwed into the hole
drilled in the sapwood of the tree trunk at a height of abbug,wh
one metre above the ground surface. This nozzle ;as
cennected to a plastic reservoir of 500 ml capacity through a
pressurised polythene tube with a dripping device and
regulator cock. The reservoir was tied up about one metre

above the nozzles, so that the herbicide solution flows down

to the nozzle through the tube. (Fig: 3)
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. Herbicides used

S1. Trade Name Chemical Name/ Manufacturer/

No. formula Dealer

1. Atrataf 50 WP Atrazine Rallis
2—-chloro-4-ethylamino India
—6- isopropylamino Ltd.
-S-triazine

2. Glycel 41% S.L Glyphosate Excel

3. Dalapon 80% WP

4. Tafazine 50WP

N—-(Phosphonomethyl)
glycine

2,2 Dichloro propionic
acid

Atrazine
2-chloro-4-ethyl
amino—6-isopropylamino
-8- triazine '

Industries
Ltd.

Mysore
Agrochemicals

Rallis
India
Ltd.

3.5. Experimental Procedure

3.5.1. Survey

To get the information on commonly occurring

phanerogamic parasites on mango trees and its relative

infection and economic damage on different varieties, a

survey was conducted during the course of study. For the

survey four locations viz. Instructional Farm, attached to

the college of Agriculture, Vellayani and District

Agricultural! Farms at Peringamala, Mavelikkara and Anchal

were selected.



3.5.2.- Field experiments

The field experiments were conducted at thq
Instructional farm attached to the college atr Agriculture,

Vel layani.
3.5.2.1. Cultural method

Complete removal of parasite from infected branches
selected at random was done according to the treatments given
below. A sharp cut was made at the base of the parasite with

a knife for its removal.

Design : Randomised Block Design.

Replication : B8 (single tree)

Treatment : 3
Tl : Clearing of the parasite once in three months
Tz t{ Clearing of the parasite once in six months
Tq : Unweeded control

3.5.2.2. Chemical Method

Chemical method of control was carried out in two

ways viz. ,Dpadding (2) infusion.

3.5.2.2.1. Padding

A square shaped cut of six to eight cm deep was

made on the bark of the tree, one metre above the ground
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level. Herbicide solutions at the recommended rates were
prepared, and a square shaped piece of sponge was dipped in
the chemical and kept in the cut made on the tree. The
sponge was then covered with =a polyethylene sheet to aveoid

washing out of the chemicals during rains.

3.5.2.2.2. Infusion

In this method, the infusion device a8 described in
3.4.1 was used. The chemical solution was filled inside the
reservoir and allowed to drip into the nozzles drilled into

the sapwood, one metre above the ground level.

Design ¢ Randomised Block Design.
Replication : 3
Treatments : 9
C1 - simazine
Cz - atrazine C3 - glyphosate
C4 - dalapon CO - control
my — Padding My - Infusion mg =~ Control

Clm1 - Padding with simazine
Clmz — Infusion with simazine
szl - Padding with atrazine
Comg —~ Infusion with atrazine

C3m1 - Padding with glyphosate



03m2 - Infusion with glyphosate
C4m1 — Padding with dalapoq
C4m2 ~— Infusion with dalapon
Com0 — Untreated Control
3.8. Observations recorded
3.6.1. Number of branches affected by the parasite
Number of branches of the host affected by the
parasite was counted.

3.6.2. Girth of branch of the host

Girth of three host branches selected randomly was

measured and the mean value expressed in centimetres.

3.6.3. Number of infestations

Total number of infestations in the randomly
selected branches were counted before and after the

treatment.

3.86.4. Number of haustoria in eaéh infestation

Number of haustoria in each infestation before and
after the treatment was counted from three randomly selected

branches.



Z2

3.6.5. " Spread of each infestation

Length of spread of each infestation on host

branches was measured with a metre scale and expressed in

centimetres.

3.6.8. Biomass

Biomass of the parasite from each treatment was
calculated from the total dry weight of the parasite and

expressed as Kg per tree.
3.6.7. Rejuvenation Spread

Observation on newly emerged parasitic plants was

taken at threée and six months after the treatments

3.6.8. Visual symptoms of toxicity

In the case of chemical method visual symptoms of

toxicity on the host plant was recorded afte} the treatment.

3.7. Sampling Procedure

Samples were collected randomly from all the
replications. The samples were sun dried, and then dried in
a hot air oven at 70 + 5°C. After drying samples were

powdered and used for chemical analysis.
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3.8. Plant analysis

3.8.1. Total Nitrogen (N) Phosphorous (P) and Potash(K)

content of the parasite

Total N content was estimated by the modified
Microkjeldahl method (Jackson, 1973). Total P was obtained
by the Vanado-molybde-phosphoric yellow colour method

(Jackson, 1973), while total K was calculated by Flame

Photometry =~ -- (Jackson, 1973).

3.8.2. N, P, K uptake by the parasite

The product of the content of N, P, XK and the
respective dry.weights (biomass) will give the nutrient

uptake and expressed as gm per tree.

3.8.3. Carbohydrate uptake by the parasite

Carbohydrate content in the parasite was estimated
by iodimetry. The product of the carbohydrate content and

respective dry weight will give the uptake of carbohydrate by

the parasite.

3.8.4. Protein uptake by the parasite

Crude protein was estimated by multiplying N

content by the factor 6.25 (Simpson et al, 1965),. Uptake of
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protein was calculated by multiplying the protein content

with the respective dry weight.

3.9. Residual toxicity in mango fruits

Residual content of the effective chemical,
atrazine in subsequent fruits wag estimated by using U.V,
Spectrophotometry. Residual content of glyphosate in the

fruits was not detected since no fruits were produced on the

trees.

3.10. Economics of Operation

Comparative evaluation of the cost of two methods
viz. cultural control and chemical! control! was calculiated to

find out the economic feasibility of the control measures.

3.11. Statistical analysis

Data relating to the different parameters were
subjected to analysis of variance and analysis of covariance
by applying transformations, wherever necessary. Correlation
between number of infestations, number of haustoria spread of
infestation biomass of the parasite, N, P and K uptake,

corbohydrate uptake and protein uptake were also estimated.
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4. RESULTS AND DISCUSSION

An investigation was conducted at College of
Agriculture, Vellayani to study the phanerogamic parasité
infestation in mango tree and to suggest its control
measures. The results obtained from the s¢rvey conducted at
four Agricultural Farms of South Kerala are furnished below.
In the field experiments also observations were made on the
host and the parasite on variouas aspects. The data recorded

were analysed statistically and the results are given below.

4.1. Survey

Tabie 4.1, Age Status of mango trees in different
Agricultural Farms

of trees
Instructional Farm, 1964-1985 28-29
College of Agriculture,
Vel layani.

(Thirurvananthapuram District)

District Agriculutural 1964 29
Farm,. Peringamala.
(Thiruvananthapuram District)

District Agriculutural 1974-°75-"78 17-19
Farm, Anchal.(Kollam District)

District Agriculutural 1964-'65-'66 27-29
Farm, Mavellikkara.
(Alapuzha District)




The age of mango trees in different Agricuitural
Farms of Southern Kerala are presented in Table 1. The mango
orchards of District Agricultural Farms at Peringamala;
Mavellikkara and the Instructional Farm, at Collegde of
Agriculture, Vellayani were of 27 to 29 vears old. But the
mango orchard at District Agricultural Farm, Anchal, was

relatively younger and was less than 20 years old.

The data on Loranthus infestation on different
varieties of mango trees and the intensity of infestation at
the Instructional Farm, attached to the College of

Agriculture, Vellayani is presented in Table 4.2.

A persual of the data indicated that the mango
variety Bangalora was the least infested with the parasite
(40%) while all other varieties surveyed were gseverely

attacked by the parasite to an average of 75 to 100 per cent.

It was also noticed that in Bangalora variety only
20 percent of the branches were attacked by the parasite as

compared to 64 to 100 per cent infestation in other

varieties.

The minimum occurrence and less intensity of
Loranthus infestation on the variety Bangalora indicates its

tolerance to the parasite attack in Vellayani.



Table 4.2. Rate of occurrence of Loranthus on mango varieties and their
intensity of occurrence in individual trees at Instructional Farm,
College of Adgriculture, Vel layani

Rate of occurrence of Loranthus in mango varieties Intensity of occurrence
on individual trees

Name Total no. of trees Trees infested with Loranthus Percentage Mean Number Percentage
of the . of Number of of branches intensity
variety Sample  Population Sample Population occurrence branches infested
Chandrakaran 1 1 1 1 100 15 14 93
Bangalora 10 10 4 10 410 5 1 20
Vazhapazhuthi | 1 1 1 100 10 10 100
Jehangir 1 1 1 1 100 15 14 93
Neelamundappa 10 11 10 11 100 4 3 75
Banganappalli 1 1 1 1 100 - 7 7 100
Neelum 3 3 3 3 100 7 7 100
Alphonso 4 4 4 4 100 6 5 83
Mulgoa 10 15 10 15 100 11 7 64
Kurukkan 3] 6 6 51 100 9 7 78
Priyocor 2 2 2 2 100 10 8 80

Olour 4 4 4 3 75 8 6 75




The rate of occurrence and intensity of infestation
of ihé parasite at District Agricultural Farm, Peringamala is
given in Table 4.3. It could be noticed from the table that
Olour, Priyoor, Rumania, Khudhadhatha and Mulgoa were fre;fa
from the paresite infestation whereas the infestation in
Nadusala and Bangalora recorded 13 and 14 per cent
regpectively. In Rajamanu, Mundappa, Chinnarasam, Alampur
Baneshan, Peter, Solar summer and Kalappodi, the Loranthus
infestation was below 25 per cent. All other varieties were
severely infected with the parasite ranging from 60 to 96 per

cent,

It was also observed that in Bangalora only 14
percent of the branches were infested with the parasite.
Alampur Baneshan, Chinnarasam, Mundappa, Solar Summer,
Ra jamanu Kalappady and Peter were infested at a rate of 18
to 25 per cent., In all other varieties, 40 to 90 per cent of

the branches were paragsitized by Loranthus.

Similar to Vellayani in this location also
Bangalora variety showed comparatively low range of
infestation from Loranthus. However, varieties Olour,

Priyoor, Rumania, Khudadatha and Mulgoa were beee from

Loranthus infestation.

Data pertaining to Anchal District Agricultural

Farm on the infestation of Loranthus on mango orchard



Table 4.3, Rate of occurrence of Loranthus on mango varieties
and their intensity of occurrence in individual
trees at District Agricultural Farm, Peringamala

---------------------------------------------------------------------------------------------------------------------

Rate of occurrence of Loranthus in mango variettes Intensity of occurrence
on individual trees

------------------------------------------------------------------------------------------------------

Faag Total no. of trees Traes infested with Loranthus Percentage  Hean Number Percentage
Of the . of Huaber of  of branches intensity
varfety Sanple  Population Sampie Population occurrence  branches  infosted

Reolun 10 52 10 51 100 8 5 63
Poter It 50 [ 5 10 5 B 20
Bangalora 10 51 | 5 10 3 T
Kalappadi 0 55 | 6 10 k | 75
Rajumant 10 50 3 15 30 6 | 11
Solar Summer ] 53 1 I 20 5 1 20
Himan Pasandh I 50 8 40 80 6 § 67
Jehangir 10 54 8 §3 80 5 3 60
Dasangirt 10 50 - § 30 60 ] 5 83
Banganapally 0 50 8 40 80 5 l &0
Haharaja Pasandh 10 51 | 5 10 3 z 67
0lour 10 34 0 0 0 8 0 0
Nundappa 6 25 3 13 50 6 | 11
Priyoor 4 28 0 0 0 4 0 0
Chinnarasan § 50 5 18 56 § i 11
Rumant 5 i 0 0 0 5 0 0
Kadusala 10 50 ! 5 10 8 I 13
Khudadbatha 1 1 ¢ 0 0 -5 0 0
Kulgoa 1 51 9 46 30 § 3 50
Alampur Baneshan {0 16 3 5 30 § ! "
Alphonso 6 6 4 § 7 b 5 83

Chandrakaran 10 10 9 9 90 1] 9 90



revealed that all the varieties except Neelum were free from
the attack. (Table 4.4). Even in Neelum the attack was
confined to ten percent of the trees alone. In Neelum about
13 per cent of the branches were attacked with the parasite;
This reduced infestation of Loranthus in mango trees may be
attributed to the young stage of the orchard. The Anchal
orchard was the youngest one among the orchards surveyed.
(Table 4.1). Number of infested trees as well as mean number
of clumps on individual trees increase with the age of
orchards. Similar observations were reported by Ghosh.gggl

(1984).

Table 4.5 reveals the data regarding Loranthus
infestation on various mango varieties and the intensity of
occurrence of. the parasite, obtained from District

Agricultural Farm, Mavelikkara.

From the table, it could be observed that Bangalora
variety had an infestation of Loranthus to the tumne of 20 per
cent while Alphonso and Mulgoa recorded the maximum paragsite
occurrence (90%), The other varieties registered an

infestation ranging from 40 to 70 per cent.

It could also be observed that Bangalora and
Jehangir had only 40 per cent of their branches being
parasitized by Loranthus. Eventhough the bercentage of

occurrence of parasite infestation was of 20 per cent in



Table 4.4, Rate of occurrence of Loranlhus on mango varieties
and their intensity of occcurrence in individual
trees at District Agricul tural Farm, Anchal

Rate of occurrence of Loranthus Intensity ol occurrence
in mango varieties on individual trees
Name Hbtal no. of trees Trees infested Mean number  Mean number
of the with parasite of branches of infested
branches
variety Sample  Population Sampile
Akkarappally 5 5 - 7 -
Banganappal Iy 10 18 - 8 -
Al lampur
Baneshan 8 8 - 9 -
Bangalora 10 27 - 5 -
Bombay pairi 5 5 - 4 -
Chinnarasam 5 5 - 8 ~-
Chandanam 10 10 - 8 -
Murdappa 10 48 - B -
Priyoor 10 30 - T -
Himam Pasandh 10 10 - 6 -
Himayuddin 4 4 - 5 -
Kalappady 16 14 - 6 -
Pairi 10 15 - 7 -
Sindhuram 5 5 - 8 -
Suvarnarekha, 10 15 - 8 -
Jahangir 10 15 - 10 -
Peter 5 5 - 7 -
Karpuram 6 8 - 8 -
Ra jumanu 5 5 - 5 -
Kalkandom 5 5 - 6 -
Khudadhatha 5 5 - 7 -
Neelum 10 128 1 8 1
Alphonso 8 8 - 6 -
Baneshan 10 57 - ( -
Mulgoa 3 3 - 5 -
Bennet Alphonso 5 5 - 5 -




Table 4.5. Rate of occurrence of Loranthus on mango. varieties and their
intensity of OCcurrence in individua] trees at District
Agricultural Farm, Mavelikkara

Rate of occurrence of Loranthus in mango varieties Intensity of occurrence
on individual trees

Name Total no. of trees Trees infested with Loranthus Percentage Mean Number Percentage
of the of Number of of branches intensity
variety Sample Population Sample Population occurrence  branches infested
Neelum 10 140 | 6 84 60 9 5 55
Jehangir - 10 30 7 21 70 S5 2 40
Alphonso 10 40 9 38 80 6 3 50
Mulgoa 10 45 9 41 80 7 3 43
Bangalora 10 200 2 40 20 5 2 40
Pacharasi 10 20 4 8 40 9 6 87
Ammini 10 - 20 5 10 50 10 5 50
Vellakulampu 1o _ 25 4 10 40 9 5. 55

Suvarnarekha 10 25 8 15 80 8 5 63

(474



Pacharasi, the intensity of infestation in branches recorded
the maximum of 67 per cent. All other varieties ranged from
43 to 83 per cent. In this location alseo Bangalora varlety

showed a comparative tolerance to the attack of the parasite,

Table 4.86. depicts a general review of the survey.
It could be observed that highest occurrence of Loranthus was
in Instructional Farm, College of Agriculuture, Vel layani
(88.63). The least infestation wasg noticed at District
Agricultural Farm, Anchal. Distriot Agricultural Farms of
Mavel ikkara and Peringamala registered an infestation of 48.8
and 42 per cent respectively. As stated earlier, the Anchal
orchard is the youngest of the group while others come under
.the age group of 27 to 29 years. The higher percentage of
infested trees in the older plantations of those areas might
be due to the increased rate of birds frequenting the older
trees with bigger canopy were more than in Younger ones.
This observation is in confirmity with the findings of Ghosh
et al (1984). MoreZover these farms were located in open
country-side away from towns and cities. The orchards were
free from the effects of hermful ecological problems of
urbanization ‘l1ike pollution etec. This might have contributed
to the uninhibited growth of the parasite. Similar

observationg were made by Hawksworth (1983).

From the observations taken, a score chart was

prepared based on the rande of Loranthus infestation on



Table 4.6. Location wise occurrence of Loranthus

Name of farm Total no. of Total no. of Percentage of
mango trees infested trees occurrence

District Agriculutural 545 265 48.86

Farm, Mavelikkara.

District Agriculutural 486 13 2.79

Farm, Anchal.

District Agriculutural 863 3862 42.00

Farm, Peringemala.

Instructional Farm, 53 47 88.68
Vel layanai

8%




Table 4.7, Range of infestation of Loranthus in different
mango varieties
Range Vel layani Peringamala Anchal Mavel ikkara
0% Nil Olour, Priyoor, All wvarieties Nil
Rumania, except Neelum
Khudhadhata
1-25% Nil Peter, Bangalora, All varieties Bangalora
| Kalappady, identified in
Solar summer, the farm.
Mahara ja Pasanth,
Nadusala.
26-50% Bangalora Ra jamanu, Nil Pacharasi,
Mundappa Vel lakulampu.
Alampur Baneshan, Ammini.
51-75% Olour Daganagiri Nil Neelum,
Chinnarasam Jehangir,
Alphonso Suvarnarekha.
> 75% Chandrakaran, Imam pasandh, Nit Alphonso,
Vazhapazhuthi, Jehangir, Mulgoa.
Jehangir, Benganappally,

Neelamundappa, Mulgoa,
Benganappal ly, Chandrakaran,
Neelum, Neelum.
Alphonso,

Mulgoa,

Kurukkan,

Priyoor
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different varieties of mango and is given in Table 4.7 and

Fig. 4.

From the chart it could be clearly observed that
'mango variety Bangalora is comparatively tolerant to
Loranthus infestation, while Alphonso and Mulgoa varieties
tend to be highly susceptible in three out of the four
locations surveyed. Since other varieties were not common in
all the four locations, a comparison was difficult toc be

made.
4.2. Cultural Method of Control

4.2.1. Observation on the parasite

4.2.1.1. Number of Infestation per tree

The number of infestations per tree as influenced

by the cultural treatments are shown in Table 4.8,

The cultural treatments exerted = significant
influence on the number of parasites on the host tree at
three and six months after the administration of it. Number
of infestation was low when the treatment was given at an
interval of three months (Tl) as compared to six months (Tz)
interval. The reduced number of infestations in case of Ty
as compared to T2 might be attributed to the increased

frequency between the removal of the parasite. Since the



Table 4.8, Effect of cultural treatments on the number of
host branches infested, number of infestation -
per tree, number of haustoria in each
infestation and spread of each infestation

Number of host Number of Number of Spread
branches infested infegtations hauastoria in of
by the parasite per tree each infestation each
Treat- infealation
ments
Three Six Three Six Three Six Three Six
MAT MAT MAT MAT MAT MAT MAT MAT
Tl 3.13 3.83 3.94 5.37 1.00 1.64 3.72 2.36
(1.77) (1.91) (1.99) (2.32) (1.00) (1.28) (1.93) (1.54)
Té 8.06 6.44 8.94 14.73 1.30 2.3% 3.90 3.58
(2.48) (2.54) (2.99) (3.84) (1.14) (1.52) (1.97) (1.89)
T3 4.41 1.41 6.72 6.72 8.23 8.24 46.88 47.32
(2.10) (2.10) (2.59) (2.59) (2.87) (2.87) (6.83) (6.88)
SEm + 0.15 0.13 0.34 0.36 0.11 0.10 0.21 0.22
(#))] 0.47 - 0.40 NS 1.12 0.34 0.33 0.87 0.68
Tl =~ Clearing of the parasite once in three months

T, - Clearing of the parasite once in six months
T3 -~ Unweeded control

MAT - Months after treatment

Figurea given in parenthesis are transformed values and comparisons are
made based on them.



interval between two clearings was shorf, the parasite might
not have obtained a chance for a prolific regrowth in case of

T,.

The number of infestation Per tree was increased to
38 and 65 percent in casge of Ty and T2 respectively. This
clearly reveals the virulent occurrence of the paragite by
resprout from the remnants of haustoria embedded in the host
cells. Similar observations in Loranthus were noticed by

Johri et al (1972).

It might also be noted that the experimental period
coincided with the flowering and fruiting seasons of the
parasite. This might also have contributed to the increased
number of infestations. The observation is in confirmity

with the findings of Balasundaran and Ghosh (1988).

Agrios (1969) reported that the only means of
controlling mistletoe is by physical removal of the paragite.
However, the results of the present study indicate that a

control will be obtained only by the frequent removal of the

parasite.

4.2.1.2. Number of Haustoria in Each Infestation

Mean values of number of haustoria in each
infestation as influenced by the cultural treatments are

given in Table 4.8.



The treatments had a profound effect on the number
of haustoria in each infestation. Clearing of the parasgite
once in three months (T{) and once in six months (Tz);
recorded a sharp decline in the number of haustoria. This
reduced number of haustoria in Tl and T2 might be due to the

lesser time gap available for development of the parasite.

4.2.1.3. Spreed of Each Infestation

The results regarding the effect of cultural
treatments on the spread of each infestation are summarised

in Table 4.8.

Spread of infestation was significantly reduced in
case of trees in which the parasite removal was done once in
three months (Ty) and once six months (Ty) and were
comparable with each other. The reduction in the spread of
infestation was 8 and 37 per cent respectively in T2 and Tl'
This reduction in spread of infestation in case of trees in
which the paraaitg removal was done either in three or six
months interval might be due to the less branching of the
parasite. The reduced number of infestations and haustoria

might also have contributed to the reduced spread of

infestation.



Spread of infestation was positively correlated
with ihe number of haustoria in each infestation as seen in

Table 4.16.
4.2.1.4. Biomass of the Parasite

The effect of various treatments on the biomass of
the parasite as observed at third and six months after the

administration of the treatments are presented in Table 4.9,

The biomass of the parasite wasps Bignificantly
influenced by the cultural treatment and the least quantity
was recorded in the treatmept where the removal of the
parasite was done in three months (T;) than T,, (removal of
parasite once ih 8ix months). This reduction in biomass of
paragsite might be due to the lesser number of infestation,
less number of haustoria and reduced spread of infestation.
The biomass of the parasite recorded a low value in Ty due to
frequent clearings and remained static. But in T2 are
increased biomass ﬁroduction was noticed which was to the
tune of 51 per cent between the period of third to six months
after the treatment. By the frequent removal of the profuse
vegetative growth, the rejuvenation of the parasite was very

much reduced, which might have decreased the total biomass in

T,




Table 4.9, Effect of cultural treatments on biomass of the
parasite, and N, P, K uptake of the parasite

Biomass of the Hitrogen uptake Phosphours uptake Potash uptake by

Treatments parasite by the parasite by the parasite the parastte
(kq/tree) {g/tree) (gftres) (gftree}
Three Six Three Siy Three Six Three Six
MAT MAT HAT HAT HAT AT NAT AT
Tl 0.37 0.38 3.98 3.13 0.98 1.00 5.11 5.40

(0.68)  {0.6f) (2.00) (1.93)  (0.99) (r.oo}  (2.30) - (2.33}

T .74 1,12 5,53 8.38 1.82 2.18 10.33 15.51
(6.86) (1.06) (2.35) (2.89)  (1.35) (1.671)  (3.21) (3.94)

RN
T3 2.16 .76 25,76 15.16 .08 11.08 35.58 35.58
(1.66)  (1.66) (5.08) (5.08) (3,33) (3.33)  (5.97) (5.97)

---------------------------------------------------------------------------------------

CD Treatments  0.47 0.45 1.58 1.51 0.98 0.97 1,64 .59

Ty - Clearing of the parasite once in three nonths

To - Clearing of the parasite once in six months
T3 = Unveeded control
MAT - Months after treatment

Figures given 1n parenthesis are transfornded values and comparisons are made
based on thes



Biomass of the parasite was found to have a
positive correlation with the number of infestations, number

of haustoria and spread of each infestation. (Table 4.18).

Hawksworth (1978) reported that the slowl?ate of
sbread is a characteristic feature that makeq dwarf

mistletoes amenable to sivicultural control.

4.2.2. Observation on the Host (Mango Tree)

4.2.2.1. Number of Branches Infested by the Parasite

Data related to the influence of treatments on the

number of branches infested by the parasite are given in the

Table 4.8,

The éultural treatments showed a comparable
influence of the parasite on the number of infested branches
of the host at three and six months after the treatment.
¥hen observed after six months, an increase of 18 per cent and
6 per cent in the number of infested branches was observed in
Tl (clearing of parasite once in three months) and To
q?learing of the parasite once in six months) respectively.
This increase might be due to the quick regeneration capacity
of the haustoria embedded in the host plant. However the
control treatment showed a stagnation in the number of

branches when observed after three and six months,



Removal of the paragite is a common practice of
control among the farmers. However the present study reveals
that a quick re-establishment is ocecurring in the host tree.
Hence any other Buitable measure to control the haustorié

alone will check the spread of infestation.

4.2.3. Chemical Analysis

4.2.3.1. Nitrogen (N), Phosphorous (P) and Potash (K) Uptake
by Parasite
Table 4.9 gives the effect of treatments on ﬁ,P,K

uptake by the parasite.

The uptake of N,P,K wasg profoundly influenced by
the cultural treatments. The N and P uptake by the parasite
was appreciably iow in the treatments which eliminated the
parasite once in three (Tl) or six months(Tz)as compared to
control, and they were ongpar with each other. The K uptake
showed comparable results for Tl and T2 at three months
after treatment. However, at six months after the treatment,
Tz recorded a higher upfake value than Tl' The increased
uptake of nutrients in control treatment might be due to the
undisturbed growth of the parasité a8 compared to other
treatments. Significant reduction in N,P,K uptake in Tl and
Ty could be attributed to the reduced number of haustoria and
biomass of the parasite, The newly emerged haustoria might

have been ineffective in absorbing the nutrients.



Correlation studies also revealed a positive
correfation between N,P,K uptake, number of hausteria and the

biomass of the parasite (Teble 4.18).

Onofeghara (1981) found that mistletoes act as sink
for photosynthetic products of the hosts and depend entirely

on the hosts for water and mineral nutrients.

Glatzel (1983) reported that mistletoes greatly

store potassium.

4.2.3.2, Carbohydrate Uptake by the Parasite

The effect of treatments on carbohydrate uptake ig

given in table 4.10.

Carbohydrate uptake was less in trees in which the
parasite was removed at three months (Tl) a8 compared to T2
(removal of parasite once in 8ix monthse) and control. In Ty,
the number of haustoria in each infestation and the biomass
of the parasite recorded a lower value which might have

resulted in the low uptake of carbohydrate.

Carbohydrate uptake was found to be positively
correlated with the number of haustoria in each infestation

and the biomass of the parasite. (Table 4.18)



Table 4.10. Effect of cultural treatments on carbohydrate and
protein uptake by the parasite

__—-_-_.—_—.__.__-___.__—_....__—..__.__—.__.__—-——.__-__—.__....__.__—._—.__—._—.___._—-._

Carbohydrate uptake Protein uptake by
Treatments by the parasite paragite
(g/tree) (g/tree)
Three MAT Six MAT Three MAT Six MAT
Tl 45.11 47 .44 24 .80 23.32
(8.72) (6.83) (4.98) (4.83)
T2 81.40 141.12 34.860 52.38
(9.02) (11.88) (5.88) (7.24)
T3 314.28 233.41 161.02 181.02
- (17.73) (15.28) (12.69) (12.69)
SEm + 1.60 2.65 1.26 1.20
CD Treatments 5.05 3.986 3.77
Tl — Clearing of the parasite once in three months
T2 - Clearing of the barasite once in six months
Tq ~ Unweeded control MAT - Months after treatment

Figures given in parenthesis are transformed values and
comparisoens are made based on them



Aber et al (1983) suggested that sucrose could bhe
the main metabolite involved in the tranafer of organic

substances from host plant to parasits.

4.2.3.3. Protein Uptake by the Paragite

Mean values of protein uptake by the parasite ag
influenced by various cultural treatments are presented in

Table 4.10.

Table 4.16 reveals that the treatments
significantly influenced the uptake of protein by the
parasite, Trees in which the cleariﬁg of the parasite was
carried out once in three months showed a reduced uptake and
was found to be on a par with the trees in which clearing was
done once in gix months, Periodic removal of the parasite
reduced the number of infestations, number of haustoria and

the biomass of the parasite, which resulted in low uptake of

protein.

Correlation studies also revealed a pesitive
correlation between protein uptake, biomass of the parasite

and the number of haustoria. (Table 4.18).



4.3. Chemical Method of Control

4.3.1. Observations on the Parasite

4.3.1.1. Number of Infestations Per Tree

‘The effect of herbicides, method of application and

its interactions are given in Table 4.11.

It could be inferred from the table that the
herbicides, the method of application and its 1nteraétion
profoundly influenced the number of infestations of the
parasite on the host plant at third and sixth month after the
administration of treatments. Atrazine and glyphosate
recorded the least number of infestations and were on a par
with each other. Similar effects of atrazine and glyphosate
were reported by Bayer, (1867) and Minko and Fagg (1989) in
controlling the parasite on various host trees. Between the
two methods of application, infusion of herbicides was
Buperior to padding as éeen in the observationg recorded at
three and six months after treatment of chemical. This might
be due to the better absorption of herbicides by infusion
than padding. Natarajan 7(1990) had reported the
effectiveness of padding with monocrotophos in controlling
woolly aphis in apple. However the resuitsg of the present
Btudy indicated that padding was not very effective in

controlling tree parasite loranthus,




Table 4,11,

Effect of chemical
infestations of the parasite
number of haustoria in each infes

Hunber of infestations per treg

treatments

on number of
per tree and
tation

Number of haustoria in each fafestation

Troatments Three  HAT S5ix NAT Three HAT Six HAT
y B Kean LY B Kean n 1, Hean " ) Kean
{c) () () {c)

Cl 14.29 11,97 15,10 .29 11,97 13,10 5.02 471 4,88 500 &7t 4,88
(3.78) (3.46} (3.62) (3.18) (3.46) (3.62)  (2.24) (.17} .21y .28 an {2.21)

Cz 13.25 2.2 7.08 13.25  2.82  1.08 .80 .28 454 k.80 b.28 454
(3.64) (1,68} (2.66) (3.64) (1.68) (2.66) | (2,19) (2.01) (2.13) (2.19) (2.01) (2.13)

63 12,39 2.62  6.60 1,39 .62  6.60 £97 .13 3.a £99 .13 L
{3.52) (i.62} (2.51) (3.52) (1.62) {2.51) (2.23) (1.46) (1,85} (2.23) (1.46) {1.85)

c‘ 13,40 12,53 12.96 13.40 12,53 12,96 .33 3,96 &.45 .93 .96 k.45
(3.66) (3.54) (3.60) {3.66) (3.54) (3.60) (2.22) (1.99) (2.11) (2.22) (1,99} (2.11)

Mean . 13,32 .55 13.37 6,55 §.93 3,69 §.93  3.69

W) (3.65) (2.56) (3.65) (2.56) (L. (1.92) {2.22} {1.92)

Control 12.7% 12.74 5. 11 5. 11

(Mean) (3.51) (3.57) (2.26) {2.26)

SEmy 0.1 0.1 0.05 0.05

Cb (0.05) 0.34 0.34 0.16 0.16

herbicides

SEmt 0.1% 0. 14 0.08 0.68

€0 wgthods 0.43 0.43 0.24 0.2%

SEny 0.15 .15 0.07 0.0}

CD interaction 0.45 .45 0.20 0.0

c| ~ Simazine Cz - Atrazipe c3 ~ Glyphosate c4 - Dalpon

n; - Padding a; - Infusion

Figures given

HAT - Months after treatment.

in parentheses are transformed values and comparisons are mads based on then.



The interaction effects of herbicides and the
method of application revealed the superiority of atrazine

(C;) and glyphosate (CS) by infusion.
4.3.1.2. Mean Number of Haustoria in each Infestation

Table 4.8 represents the influence of herbicides,
method of application and its interactions, on the numberof

haustoria in each infestation.

Mean number of haustoria in each infestation was
significantly influenced by the herbicides, methods of

application and their interaction.

Among. the herbicides, Elyphosate appreciably
controlled the number of haustoria in the parasite
infestation at both three and six months after the
application of herbicides. Infusion of chemicals was found
to be more effective than padding. The better translocation
of herbicides might have resulted in the drying of large
portion of the haustoria in individual infestations. The
newly emerged parasite Bhpwed only a minimum number of

haustoria.

Singh (1982) noticed that a large number of
haustoria of D. falecata, in different trees absorb a large

quantity of nutrients from its host resulting in growth

retardation.



The interaction effect of herbicides and methods of
appliqation recorded the superiority of infusion of

glyphosate as compared with all other treatments.
4.3.1.3. Spread of Infestation

The mean spread of infestation a8 influenced by the
herbicides, methods application and its interactions are

presented in Table 4.9,

Spread of each infestation was significantly
checked by the herbicides, methods or application and their

interactions.

Atrazine and glyphosate registered least spread of
infestation at third and sixth month after the application,
Infusion of herbicides redistered lesser spread as compared
to padding. Among the interactions, infusion of atirazine
was better in checking the spread followed by id:fusion of

glyphosate. All other treatments were on a par with the

»

control.

A better check in the spreading of infestation of
parasite in trees infused with atrazine and glyphosate could
be attributed to the less branching of the barasite in these
two treatments. An appreciable reduction in the number of
infestations and haustoria might also have a favourable

influence on the reduced spread of the parasite.



Table 4.12. Effect of chemical treatmen
infestation

the parasite

Spread of each infestation (cn)

Ar

ts on apread of each
of the parasite and the biomass of

Biomass of the parasite (Kg/tree)

Treatments

Three  MAT Six MAT Three HMAT Six NAT
Ly 5 Mean Y M Hean LT B Kean ] " Hean
(c)
CI AL 2106 26,52 2%.81 .14 26,57 3.50 3,50  3.50 3.50  3.50 3.50
(5.08) (5.21) (5.15) ({5.08) (3.28)  (5.15) (1.87) (1.87) (1.87)  (L.81) {1.87) (1.87)
cz 25.60 16,81 20.98  25.60 16,40 20,70 3.50 1,39 2.3 350 1.39 L3
(5.06} (&.10) (4.58) (5.06) (4.05)  (4.55) (1.87) (1.18) (1.53)  (1.87) (1.18) (1.53)
03 28,30 10.63  16.81  24.30 10.76 16.89 3.50 1.32 2.28 .50 1.3t n.nm
(4.93) (3.26) (4.10) (4.93) (3.28)  (&.11} (1.81) (1.15) (L.51)  (1.81) (1.15) (1.51)
C‘ 3,09 76.83 2146 27,88 271.04 11,46 350 350 3.50 3,50 350 3.%0
{5.30) (5.18) (5.24) (5.28) (5.20)  (5.24) (1.87) (1.8]) (L.87)  (1.81) (1.8 (1.81)
Hean 25,91 9.7 5.1 197 3,50 4.3 350 L3
(M) (5.08) (4.44) (5.09) (4.48) {1.87) (1.52) (.87} (1.52)
Control 28.4] 19.41 8.53 3.50
{Mean) (5.33) (5.33) (1.88) (1.47)
SEnt 0.1% .16 0.04 0.04
W] 0.48 0.48 0.13 0,13
herbicides
St 0.7 0,27 0.05 0.05
€0 methods  0.80 0.90 0.15 0.1%
SEm1 0.21 6.21 0.05 0.05
CO interaction 0.62 .62 0,14 0.14
CI - Simazine Cz - Mrazine €3 - Glyphosate C4 - Dalapon

n; - Padding

Figures given in parenthesis are transformed values and comparisons are

n - Infusion

KAT - Months after treatment,

nade based on thes



el

4.3.1.4. Biomass of the Parasite

Biomass of the parasite was recorded at three and
8ix months after the treatment and the mean values are given

in Table 4.9,

Table 4.9 revealed that the herbicides, methods of
application and their interactions Bignificantly affected the
biomass of the Parasite. Atrazine and glyphosate
considerably reduced the biomass of the parasite and was on a
par with each other at both the intervals of observation
Ravindran (1976), Balu and Sankaran (1977), Ali and Sankaran
(1985), have also reported similar reduction in dry weight of

weeds by the use of herbicides.

Infusion was found to be superior to.padding in
controlling the biomass of the parasite at both the intervals

of observations.

Among the interactions, infusion of atrazine or
glyphosate were found to be comparable to each other in
checking the biomass of the parasite and was superior to
other treatment combinations. All other treatments accounted
8 higher biomass vield of the parasite, This increase in
biomass yield might be due to the uninhibited absorption of

nutrients from the host.



Correlation studies have revealed that a positive
and significant correlation existed between biomass and the
number of parasite infestations (Table 4.186). The reduced

parasite infestations might also have influenced in the

redution of biomass of the parasite.

4.3.2. Observations on the Host (Mango Tree)
4.3.2.1. Girth of Branch

The effect of herbicides and their methods of

application on the girth of host plant is presented in Table

4.13.

From the Table it can be seen that neither the
chemicals nor the method of its application had influenced
the girth of host branches. The insignificant effects of the
treatments might be due to the short time gap between the

administration of the treatment and the observation.

4.3.2.2. Visual symptoms of toxicity

No symptoms of herbicidal toxicity was observed in

any of the host piants treated with the chemicals.



Table 4.13. « Effect of chemical treatments on the girth of
. host branch (cm)

Treatments Three MAT . Six MAT
L L

Cq 30.82 30.66 30.74 30.79 30.66 30.73
Cy 30.71 31.03 30.87 30.69 31.0t 30.85
CS ‘ 30.71 30.79 30.75 30.869 30.78 30.74
Cy 30.70 30.68 30.88 30.70 30.67 30.69
Mean (M) 30.74 30.79 30.72 30.78
Control 30.71 30.69
mean
SEm + 0.12 0.11
CD (0.05) 0.35 0.34

Cy — Simazine Cy - Atrazine

C3 - Glyphosate C4 - Dalapon

m; — Padding my — Infusion

MAT - Months after treatment.



4.3.3. Chemical Analysis of the Parasgite

4.3.3.1. Nitrogen (N), Phosphorous(P), Potash (K) uptake by
the parasite
The data on the uptake at N,P,K by the parasite at
three and six months after the administration of the

treatments are presented in Table 4.14.

From the Table it is clear that the influence of
herbicides, methods of application and its interactions on
N,P and K uptake by the parasite were more or less of the
same pattern and hence they are referred together as

"Nutrient uptake".

The absorption of nutrients by the parasite was
significantly influenced by the treatments and their
interactions. Atrazine and .glyphosate were found to be
effective in checking the absorption of nutrients by the
parasite. Between the methods of application, infusion
technique effectively checked the absorption of nutrients by
the parasite, Atrazine and glyphosate applied as infusion
registered a low value of nutrient uptake than other
herbicides or by padding. This reduced uptake might be
attributed to the reduced biomass and lesser number of the
parasite infestations. The young haustoria developed after
the rejuvenation might be inefficient in absorbing the

nutrients and resulted in reduced uptake rate in these



Table 4.14. Effect of chemical treatments on NP uptake by
the parasite

(a} Nitrogen uptake by the parasite (b) Phosphorous uptake by the parasite
{gftree) (qftree)
Treatments Three HAT Six MAT Thres HAT Six HAT
n " Nean B n Hean 1 n Hean LT b Hean
() (c) (¢ (c}
CI 11,35 20.46  21.46 1.3%  271.46  21.56 1.95 1,95 1.95 19 195  1.9%

(5.23) (5.24) (5.23) (5.23) (5.28) (5.24) {2.80) (2.82) (2.82) (2.82) 12.82) (2.82)

C, 21.67 1043 18.06  21.67 10.43  18.06 1,67 2.96  5.06 1.67 2,96  5.06
(5.26) (3.23) (&25) (5.26) (3.23) (&.25) (.70} (0L.72) (2.25) (.1 (1.32) (2.25)

Cq 1146 (1,76 18.83  20.46  11.46 19.83 1.8 1.9 5.15 LB 19§ 5,05
(5.24) (3.83) (R.38) (5.24) (3.43) (&.34)  (2.80) (1.74) (2.2]) (2.80) (1.34) (2.2

G4 20,56 1146 2756 21.56 21.46 2056 0 1.8 1.0 1.90 1.8 .30 1.90
(5.25) (5.24) (5.25) (5.25) (5.24} (5.25)  {2.80) (2.81) (2.81)  (2.80) (2.80) (2.81)

Hean 11.56  18.40 21,56 18.40 1.8 4,58 1.88 4,58

(%) (5.25) (8,29} - (5.25) (4.29) (2.80) (2.14) (2.80) (2.14)
Control 21.67 21,61 1.29 1.29
(Hean) {5.26) (5.26} (2.18) (2.18)
SEmt 0.13 0.13 0.08 0.08
co 0,38 0.38 0.24 0.24
herbicides

SEai 0.13 0.3 0.09 8.09
CD aethods  0.39 0.39 0,28 .28
SEmy 0.14 0.14 0.0% 0.09
CD interaction 0.4} 0.4l 0.1 0.2
C, - Simazine CZ - Atrazine c3 - Glyphosate C‘ - Dalapon

N - Padding 8, - Infusion KAT - Months after treatment.

Figures given in parenthesis are transformed values and comparisons are made based on thom

Contdl...



(Contd...)

Table 4.14. Potassium uptake by the parasite (gms/tree)

-

Treatments Three MAT Six MAT
m Mo Mean my Mo Mean
1 ) 8
C1 48,44 49.28 48.88 48.186 49,28 48.72
(8.986) (7.02) (6.99) (6.94) (7.02) (6.98)
Cz 48.79 19.27 31.58 48.79 19.27 32.26
(6.84) (4.39) (5.62) (6.84) (4.39) (5.88)
03 47 .89 19.18 31.92 47.89 19.18 31.92
(6.92) (4.38) (5.85) (6.92) (4.38) (5.85)
C4 48.18 50.55 49,42 48.186 50.55 49.42
(6.94) (7.11) (7.03) (6.24) (7.11) (7.03)
Mean (M) 47.89 32.83 47.75 32.83
(6.92) (5.73) (6.71) (5.73)
Control 46.38 46.38
mean (6.81) (6.81)
SEm + 0.21 0.21
CD 0.64 0.64
herbicides
SEm + 0.28 0.28
CD methods 0.84 0.84
SE m + ' 0.24 0.24
CDh 0.72 0.73

interactions

Cl — Simazine Cz - Atrazine 03 - Glyphosate C4 — Dalapon
my - Padding my — Infusion MAT - Months after treatment

Figures given in parenthesis are transformed values and
comparisons are made based on them



Correlation studies also have revealed that a
positive correlation existed between the biomass and

carbohydrate uptake of the parasite. (Table 4.18)

4.3.3.3. Protein Uptake by the Parasite

The data on the uptake of protein by the parasite
as influenced by the treatments and its interactions are

presented in the Table 4.15.

Protein uptake by the parasite was appreciably
influenced by the herbicides method of application and their
interactions. The least value of protein uptake was obtained
when the trees were treated with.atrazine or glyphosate.
Similarly infusion also reduced the protein uptake of the
parasite as compared to padding. Among the interactions,
infusion of atrazine and glyphosate, gignificantly reduced

the protein uptake of the parasite.

The reduced uptake of protein by the parasite in
trees infused with atrazine and glyphosate could be
attributed to the reduced number of infestations, lesser

biomass of the paragite.

Protein wuptake by the parasite wasg positively

correlated with its biomass (Table 4.18).



Table 4.15. Effect of chemical

Carbohydrate uptake by the parasie

treatments on carbohydrate and
protein uptake by the parasite

Protein uptake by the parasite

{g/trees) (g/trees) .
Treatments Three  MAT Six HAT Thres AT Six WAT
L] B, Hean n n #ean LY n Hean L] n Hean
(C) ] (C) ()
c, §00.00 398,40 399.20 400 398,46 399.20  171.35  I71.81 171.61 171,35 171.87  [11.64
(20.00) {19.96) (19.98) (20.00) (19.96) (19.98) (13.09)  (13.11) {13.10) (13.09) (13.1H) (13.10)
Cz 393,23 163.07 265.69  393.13 163.07 265,69 172,92 65.29 112,78 112.97 65,29 112,18
{19.83) (1.1} (16.30) {19.83) (127 (i6.30)  (13.15) {8.08} (10.62) ({13.15) ‘ (8.08) (10.62)
03 397,60 156,50 263,41 397.60 156,50 - 263.41 8T 72,93 117,29 171,87 12.93 .29
(19.94) (12.51} (16.23) (19,94) (12.51) (16,23} (13.11) (8.54) (10.83) (13.11) (8.54) {16.83}
C‘ . 396.01 399,60 398.00 396.01 399,60 398.00 2,40 170,61 17213 172,40 17161 112.13
(19.01) (18,99} {19.95) (19.01) {19.99) (19.95) (13.13) (13,100 (13.12) (13.13) {13.10) (13.12)
Nean 336.8t 266,02 396.81 266.02 17213 114,70 172,13 114,70
m (19.92)- (16.31) (19.92) (16.31) (13.12) (10,709 (13.12)  {19.70)
Control 392,04 395,42 111.97 172,93
(Nean) (19.80) {19.86) (13.15) (13.15)
SEmt 0.52 0,53 0.31 0.31
ch 1.60 1.60 0.9% 0.9%
herbicides
SEmt 0.51 0.57 0.33 0.33
€D nmethods 1.1 1.12 0.98 0.98
Stat .51 0.51 0.34 0.34
CD interactton 1.72 .72 1.02 1.02
Cl - Simazipe Cy - Atrazine Cy - Glyphosate Cy - Dalpon
& - Padding " - Infusion KAT - Months after treatment.

Figures given in parenthesis are transformed values and couparisons are made based on them



treatments. A positive correlation between the biomass and
nutrient uptake was also observed. (Table 4.168). In
phanerogamic parasites water and minerals were absorbed from
the host plant and was reported by many workers {Kumar et al

/

(1973), Onofeghara (1981) Rey et al (1991)] !

4.3.3.2. Carbohydrate Uptake by the Parasite

The effect of herbicides, methods of application

and its combinations are presented in Table 4.15,

It could be noticed from the table that the
herbicides, methods of application and their interactions
appreciably influenced the carbohydrate uptake of the

parasite at three and six months after application.

Application of atrazine and glyphosate accounted a
lower rate of carbohydrate uptake by the paragite. Of the
two methods of apptication, infusion registered a lower
uptake value for carbohydrate, as compared to padding. Among
the combinations tried, infusion of atrazine or infusion of
glyphosate recorded lesser uptake of carbohydrate by the
parasgite. Fer (1981) reported that in cuscuta carbohydrates
were absorbed from host phloem. Johri and Bhatnagar
(1972)observed that the outer Zone of D. falcata consists of

layers of tannin filled cellsg packed with starch.
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Table 4.16. Correlation studies

_-__._-.._-__._—._——._._-._____._—._.__-_-_._—.._.-._._—._—._-__-__._—._..__.__._——..._..__._—.-_.__

of each of each -

3 MAT 6 MAT 3 MAT 6 MAT

—-_.-_—-_—-——.—._-.--—._—n—.-_—.—-——-——.—-_—._—-—'——-_—-—-_-.—-_-—.—-_—.——_-——-_—.—-——.-——_——_—.—_

Number of ) 0.62**
infestation .
‘3 MAT 0.49

Number of ) 0.85%*
infestation e
6 MAT 0.52

Number of . 0.77%*
haustoria 3
3 MAT 0.99

Number of ' 0.76**
haustoria e
6 MAT 0.99

uptake 0.97::
MAT 0.97

uptake 0-97::
MAT 0.97

uptake 0.81::
MAT 0.95

uptake
MAT

oo
©0
o=

uptake 0.87**
MAT 0.95

DR WOR T wYy o2 we

uptake > 0.87**
MAT 0.98

CHO uptake 0.99**
3 MAT 0.99

CHO uptake
6 MAT

oo
@
-3

Protein 0'97::
uptake 3 MAT 0.98

Protein 0.974%
uptake 6 MAT 0.97

-.—.__._-._-___—_-___._-._-.—._—.-___._.-._-__._——..__-.-._.__._—._.__._..._.____.__._-__._-__..-_—

Bold letters - Chemical method ¥* - Significant at 5% level



4.3.3.4. Residual toxicity in subsequent fruits
' ~

Residual toxicity or mango fruits was studied for
Ca2 My , infusion of atrazine alone, The test was conducted
Bix months after the application of herbicide. It was found
that the concentration of herbicide in the fruit was below
the maximum tolerance limit orf 0.05 ppm. Hence infusion of
atrazine can be safely recommended for controlling the
parasgite without any deleterious effect on the fruit quality,.
The observation tallijes with that of Luckwill et al. (1986).

4.4. Economics of Operation

The economics of operation for cultural and

chemical methods are given in Appendix II and IIJT.

The best treatment combinations identified for the
control of Loranthus were application of atrazine and
glyphosate through infusion. The Cg my and Cg My treatments
accounted Rs. 2647 per ha per year. Between the two methods
of application, padding incurred a lesser cogt than infusion.
However looking in to the efficiency, infusion can be
recommended over padding. The cultural control of Loranthus
infestation recorded an amount of Rs. 5904 ha-l yr_l for TI
and Rs., 2952 ha~! yr—1 for T,. By comparing the best
treatments of cultural and chemical methods, it was observed

that chemical treatments were more effective,
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SUMMARY

Field experiments were conducted at Instructionai
Farm attached‘to the College of Agriculture, Vel layani during
1982-1993 with an object to study the control measures of
Phanerogamic parasites viz., Loranthus infesting on mango
tree. 4 Survey work was also conducted in the mango orchards
at four different locations viz.,, Instructional Farm, College
of Agriculture, Vellayani, District Agricultural Farm
(D.A.F.), Peringamala, District Agricultural Farm, Anchel,
District Agricultural Farm, Mavelikkara of Southern Kerala to

assess the spread of infestation of Loranthus.

The survey work conducted at four locations in
South Kerala revealed that mango varieties were infested with
only one species of Loranthus viz., Helicanthes elastica. It

wWas noticed that older orchards had higher occurrence of

these parasitic weed than young cnes.

Among the four locations surveyed, the maximum
infestation of Loranthus was noticed at Instructional Farm,
College of Agriculture, Vel layani. The attack was noticed in
88.8 per cént of the trees. While D.A.F., Mavelikkara,
D.A.F., Peringeamala recorded the attack: of Loranthus to 48.8

and 42 per cent trees respectively, The least infestation




was observed at D.A.F., Anchal (2.75 %). Out of the eight
common and popular varieties cultivated in all the locations,

Bangalora recorded the least occurrence of Loranthus.

Experiments were ealso conduted at Ingtructional
Farm, College of Agriculture, Vellayani to study the
effectiveness of the cultural method of control and chemical
method of control of Loranthus in mango orchards. In
cultural control, the treatments viz., removal of barasite
once in three months (T{) once in six months (Tz).and
unweeded control (T3) were tested in a Randomised Block
Design (R.B.D.) with six replications. The chemical contro}
experiment was conducted with the following treatments viz.,
Simazine [0 mg a.it per litre (Cl) atrazine 1o mg a.i. per
litre (Cz) glypﬁosate 10 mg a.i. per litre (03) and daliapon
10 mg a.i. per litre (04) under two methods of application
viz., Padding (M;) and Infusion (M5) in  R.B.D. with three
replications. An absolute control with no hericide

application served as a common control treatment for

comparison.

The frequent lopping of Loranthus asg given by Tl
registered least number of infestation, and biomass as
compared to T2. In the gunweeded control the biomass
remained static during the period of observations. The

number of haustoria)spread of infestation and nutrient uptake



was comparable between T1 and T2' However, the flow of
nutrients from the host was significantly higher in T3 due to
its heavier and undisturbed growth. Carbohydrate uptake was
found to reduce considerably when the parasite removal was
done once in three months, while both T; and T, were found to

reduce the protein uptake of the parasite.

Among the herbicides tried, atrazine and glyphosate
wete found to reduce the number of infestations, spread of
parasite infestation, biomass and nutrient uptake.
Application of glyphosate considerably reduced the number of
haustoria in each infestation. Infusion of herbicides into
the host tree was found to be effective than padding. In
short, as & conclusion it can be stated that infusion of

atrazine o7. glyphosate significantly reduced the parasite

infestation.

No symptoms of toxicity was observed on the host
after application of the herbicides. Subsequent mango fruits

also did not show a toxic amount of herbicide content in it.

'Among the chemical treatments padding incurred
lesger cost of application but considering the efficiency,
infusion can be recommended over padding. Gultural

treatments recorded g higher cost than chemical treatments.




Future line of work

1. An intensive survey on the occurrence and spread of the
parasite may be initiated. Reasons for the wide spread
occurrence like site quality, wvarietal variations,
climate and other epidemological factors are to be
analysed, Assessment of qualitative and quantitative

losses caused by the raresite are to be worked out.

2. Efficiency of various herbicides in controlling the

parasite is to be studied and suitable concentration of
herbicidies to be standardized, A much elaborate study
on the residual effect of the herbicides on the quality
of fruits is to be carried out,. A more sophisticated

device for the infusion of herbicides is to be developed.
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Appendix - I

Weather data for the past five years of Vellayani

Temperature (°C) Relative Total
Month Max imum Minimum Humidity (%) Rainfall (mm)
JAN-1988 31.0 20.9 83.10 0
FEB-1988 32.2 22.3 78.41 6.6
MAR-1988 33.1 24.9 71.24 55.3
APR-19888 32.8 24.7 78.63 62.8
MAY-1988 32.6 25.5 78.90 51.2
JUN-1988 30.0 23.7 78.74 307.0
JUL-1988 30.5 23.4 75.69 197.8
AUG-1988 30.6 23.0 75.95 100.3
SEP-1988 29.7 23.5 79.28 320.8
OCT-1988 31.6 24.0 74.70 11.8
NOV-1988 3i.1 23.0 7T1.58 78.8
DEC-1988 31.7 22.3 70.03 6.4
’ 31.4 21.36 76,35 1198.4
JAN-1989 33.8 21.8 73.95 4.4
FEB-1989 31.80 20.9 78.20 0
MAR-1989 32.84 23.11 70.35 43.3
APR-1989 32.0 24 .52 75.58 129.2
MAY-1989 31.5 25.1 T1.94 108.4
JUN-1989 28.35 23.68 80.02 347 .4
JUL-1989 31.17 24,2 88.8 215.2
AUG-1989 29.1 23.3 84 .26 8g.4
SEP-1989 29.4 23.5 82.3 222.8
OCT-19889 29.7 23.5 84.5 195.3
NOV-1989 30.85 23.4 78.68 100.11
DEC-1989 31.1 22.9 67.85 31.5
30.95 23.33 71.39 1487.01
JAN-1990 30.14 22.8 75.97 3.6
FEB-1990 32,27 22.861 85.74 0
MAR-1990 33.02 25.0 91.26 12.8
APR~-1980 33.49 25,62 95.55 17.86
MAY-1990 31.48 24,30 84 .58 370.1

Contd....



_._._._—.___-__.____._-__.__.__._-_.___.__._-.._.__.__._—.__.___._-_..__._.__._-___._._—_—__.__

Temperature (°C) Relative Total

Month Max imum Minimum Humidity (%) Rainfall (mm)
JUN-1990 30.0 24.30 84.89 147.2
JUL-1990 29.22 23.10 82.43 229.3
AUG-1990 30.47 23.55 79.11 27.9
SEP-1990 30.80 23.99 77.46 78.2
0CT-1990 30.34 23.23 81.62 110.3
NOV-1980 30.14 23.27 81.58 524.8
DEC-1990 31.01 22.78 78.10 22.9
31.03 23.74 83.18 1544.7
JAN-1991 30.8 22.3 77.8 28.8
FEB-1991 31.1 21.3 71.2 26.5 .
MAR-1991 32.3 23.98 76.1 40.0
APR-1991 33.4 25.4 78.7 31.2
MAY-1991 33.2 25.75 78.68 87.4
JUN-1991 29.5 24.0 88.2 ’ 669.3
JUL-1991 29.4 23.47 83.5 272.0
AUG-1991 29.4 23.4 80.7 154.5
SEP-1991 36.7 24.1 76.9 22.4
OCT-1991 30,8 23.7 86.5 205.8
NOV-1991 30.2 23.2 81.8 247, 1
DEC-1991 30.4 21.9 74.3 20.0
31.43 23.54 79.51 1532.83
JAN-1982 30.29 20.4 72.5 35.0
FEB-1992 30.87 21.9 73.64 0
MAR-1992 32,086 22.22 71.34 0
APR-1992 33.00 25.40 75.90 6
MAY-1992 31.72 24.95 80.02 90.9
JUN-1992 29,80 24.20 83.13 613.3
JUL-1992 28.9 23.00 83.84 224.7
AUG-1992 28.9 23.3 85.18 87.8
SEP-1992 29.3 23.2 84.5 768.3
OCT-1992 . 28.9 22.7 79.90 412.0
NOV-1992 28.17 23.0 82.53 281.0
DEC-1992 30.34 21.48 78.58 151.0
30.27 22.98 79.28 1822, 1
JAN-1993 30.31 20.58 76.85 0

FEB-1993 31.2 21.31 - 78.43 2.8

_.__.___.._.__._.________.___.__._._-__._-_._—.-_.__-_.-_._—._._-__._-__._-__._-._._.__.___.___.____



Appendix - IIX

Cost of operations by chemical control of Loranthus in mango orchards

e e e e e e o —— __._—-_--——._...___.-___._—..__—-__—._.__——-—_.—_-__._—___-_

Sim azine

Atrazine

Glyphosate

Palapon

(Rs. ha~! yr"l)

(Rs.) (Rs.)
__Peaaing Intusion  madding infus
0.086 0.086 - 1623 2647
0.08 0.086 1823 2647
0.15 0.15 1823 2647
0.086 0.08 1623 2647

T e e e e e ——— e —— e e

—— —— —

Total
(Rs. ha~

1823.086

1823.06

1823.15

1623.086

cost

2647.08

2647.08

2647.15

2847.086

fll



APPENDIX_— III

Cost of operationg by cultural control of Loranthus in mango orchards

(Rs. ha~l yr~1)

Treatnments Cost of labour (Rs.) Total Cost (Rs. ha~l yr_l)
Tl 5804 5904
T, 2952

2852

Al
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ABSTRACT

To study the intensity of infestation of Loranthus
and to suggest its control measures in mango orchard, survey
and field experiments were conducted during 1992-93. The
survey was carried out in three D.A.F. viz., Peringamala,
Anchal, Mavelikkara and Instructional Farm, attached to the
College of Agriculture,Vellayani. It was revealed from the

survey that the Loranthus species Helicanthes elastica waa

attacking the mango orchards in all the locations or soufhern
Kerala. It was also noticed that the raie of infestation of
the parasitic weed was greater in older orchards than in
Younger ones. Out of the eight common varieties cultivated
in all the locations, Bangalora variety recorded relatively

lesser infestation than otheras.

The field experiments were confined to
Instructional form College of Agriculture, Vellayani. The
experiment pertaining to the cultural control measures had
three treatments viz., clearing of the paragsite once in three
months (Tl) clearing of the parasite once in six months (Tz)
and unweeded control (Tq), with six replications tested in a
Randomized Block Design. Frequent lopping of the paragite as
administrated in Ty recorded the least number of the
infestations, biomass and carbohydrate uptake compared to T2.

The number of haustoria spread of infestation, nutrient



The chemical contro] experiments comprised of four
herbicides viz., Simazine 10 mg a.i per litre (Cl)' atrazine
10 mg a.i per litre (Cz), glyphosate 10 mg a.i per litre (Ca)
and dalapon 10 mg a.i per litre (04) with two methods of
application viz,, padding and infusion with three
replication in a Randomized Bloeck Design. Infusion of al}
the herbicides invariably recorded its Superiority in
controlling the parasite than by padding. Among the four
herbicides tried atrazine and glyphosate appreciably
controlled the number of infestations, Spread of infestation
and biomass of the parasgite, The uptake of nutrient,
carbohydrate and protein by the parasite was algo reduced by
the application of atrazine and glyphosate. Infusion of
atrazine and glyphosate was found to be the best treatment
in controlling parasite growth and development. No visual
Symptoms of toxicity was found on the host after the
application of any of the herbicides. Residual content of
atrazine in the mango fruits wag found to be below the

toxicity level].
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