EFFECT OF FOLIAR APPLICATIONS OF ZINC, COFPER AND
BORON ON THE INCIDENCE OF MANGO MALFORMATION
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The zffect of follar application of zing, copper and boron on the
incidencs of malfprmed inforescence in mepgo was studied doring 1966
mrd 1957 on the bearing mango trees, growing in the West Paklstan
Agricaltural University, Lyatlpur. Slx differsnt treatments having
vatious combinations of monthly aprays were applled dorlag Januvacy
10 September. In all, forty-two plants were under theso ipvestigations,
with treatments replicated thrice in & rendomized block system,
Incidence of malformed inflorescence wes not affscted by any of the
treatments, The perceniage of malformed inflorsscemces was higher
in 1967 than in 1966, after and before the application of treatments.

INTRODUCTION

Mango (Mangifera indica L.) is subjected to many serious disorders,
some of which are of physiclogical nature and others are caused by different
insects, fungi and bacteria, The most serious of them is malformation of
inflorescence, which is responsible for considerable loss of mango crop every
year.

In this case, the flowers of affected bunch, isstead of developing inte
normal fioral panicle, grow into bunchy masses and do not set fruit. The
peduncle is shortened and thickened. The flowers often have enlarged discs
and take long time to open and szldom set fruit. The affected inflorescences
may persist long after the normal ones have fellen off the treeq,

For the last many years many research workers have been engaged in
research on vearious aspects of this disorder in many countries, but so far
exact canse of the disorder is not known. The research work reported herein
was undertaken to study the effect of foliar applications of zine, coppear and
borep on the incidence of malformed inflorescence,

REVIEW OF LITERATURE

As reported by Khan and Khan (1960) malformation of inflorescences
in mango was present in all the orchards of West Pakistan: Varieties like
Langra, Katela, Neelam and Kishen Bhog were found to be fairly tesistant,
Khan Gari Bacha, Kherz, Abdul Ahadwala were mediumly malformed,

*Department of Horticulture, Faculty of Agriculture, West Pakistan Agricnlural
University, Lyalipur,



136 PAXISTAN JOURNAL OF AGRICDLTURAL SCIENCES

Varieties like Kashi, Sobeywali Ting, Saharni, Fajri, Sammar Bahishat, Gola,
Ganash Tori, Gulab Khas, Kherbusa, Sammer Hayat, Baramasi, Mohammad-
wala and other local varieties of Multan were highly susceptible. Jawende
(1963) found thaf extent of malformation varied in the plants of 100 grafted
varieties. It was found that plants of Malda (Bombay green) and varieties
like Alphanso and Pairi were the most susceptible, Langra and Dusehri were
least affected and that pe-centage of panicles showing malformation was
greater in “off” year than in *“on™ year, -

Latif and Ahmad {1956) studied the possibility of spread of malformation
through inseets and found that mango Jassids, Fdiocerus clypealis Leth and
Idiocerus atkinsont Leth 4and mango mealy bug, Dorsicha stebbingi (Gt) are not the
causal or the transmitting agents of the disease. Latif of ¢/, {1961) controlled
insects and mites by the use of highly toxic chemical sprays at Lyallpyr, Multan
and Muzaffargarh and foynd that although the insscts and mites were controlled
By these chemicals, yet no reduction in the incidence of the disease was recorded,
thus indicating a little or no role of insects or mites in causing the disease
directly or through possible transmission of virus. Singh (1955 ascribed
two species of mites, Tyrophagus castarronti (Hirst) and Typhlodrarits probably
atiaticus Evens (Phytoseidze), causing malformation of inflorescence on the
vegetative shoots. Narasimhan (1959), Puttarudriah and Channa (1961) were
able to produce the disease in healthy plants by the introduction of Erjophyid
Tites on just sprouting buds. As the mites were obtained from malformed
twigs, they were, however, unable to differentiate between the disease caused
by the direct result of the feeding injury or due to some virus. Samiand Anwar
(1965) were alse able to induce malformation of inflorescence by introducing
the mites to the healthy bud. They, however, could not reach any conclysion
whether the disease was due to the direct effect of mites in causing hypertrophy
or it served as a vicus vector, which might canse the malformation,

Sattar (1946) considered that the disease i not caused by fungi and it
may be due to some virus or physiclogical diserder. Ahmad and Sattar (19500
could not find any fungus or bacterium associated with the disease. Kausar
(1959) considered the probable virus nature of the disease, Sharma (1953)
stated that this disease is non-pathogenic in mature. The incidenge of the
disease coyld not be reducad by injecting knop solutions or trace elements in
the initial stages of the disease, He considered that djseage may be due to some
mternal physiological disorder. Ahmad and Sattar {I1950) reported that
by adjusting C/N ratio or by the addition of nitrogen, phosphorus and potash
as different fertilisers, the disease could not be controlled, Khan and
Khan (1938) reported that foliar spray of uree at monthly intervals during
winter considerably reduced the incidence of the diseese, Tripathi {1955)
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found that application of micro-nutrients; zine, coppes, baron and manggnese

by injection and sprays did not have any ¢ffect on the malformation ik young

or bearing trees. Shah (1964) reported (hat malformation of rhangé inflorescent:

is caused by the deficienéy of zinc, copper and boron,” ™~ ’
MATERIALS AND METHODS

Forty-twd maluré dnd Bediihg mango rees of Langra variety growing at
the West Pakistan Agricoltural University, Lyslipur were subjected to foliar
apphication of zine, copper apd “boron. The selected trees suffering from
malformation of inflorcseence were growing under uniform cultural conditions
and were of thé game age and vigbur. :

The experiment was laid ot in the simple randomized block design
with three replications. In all, the six treatments excheding control were
applied. The éxperimental unit comsisted of two irees, i

In all, there were six ireatments, whicki differed from each oThet in having
varions combinatinnsl of monthly sprays as given in the following schiedule;

() 'Spray in the middfe of Jamuary: Boric acid (11j to ‘2 pounds),
Copper dimethyl dithic-carbamate (2 pounds), Zerlate (11f; to
2 pounds), and Endrin (12 ounces to 1 pound) fn 10D gallons
water, o

Uiy Spray in the middie of February: Boric acid (2-28, pounds),
Copper dimethyl dithio-carbamate {2 pounds), Zerlale (2 pounds)
and Endrin {1 pound) in 100 gallons water,

{iiiy Spray in the middle of April: Boric acid (/3 to 2 pounds}, Copper
dimethyl dithio-carbamate (2 pounds), and Endrin {1 pound)
in 100 pallons water,

() Spray in the middfe of Muy: Copper dimethyl dithio-carbamate
{2 pounds) and Endria {] pound) in 100 gallons water,

(v) Spray in the middle of July: Copper dimethyl dithio-carbamate,
{1 pound), and Dipterix (1 pound) in 100 pallons water.

{vi) Spray In the end of July: Copper dimethy! dithio carbamate.
{1 pound) and Endrin (} pound) in 100 gallons water.

(vii) Spray in the middle of August;  Copper dimethyl dithio-carbamate
(1 pound), Zerlate (1 pound), and Endrin (1 pound) in 100 gatlons
water,

(viif) Spray In the middle of September: Boric acid (11/3 t0 2 pounds),
Copper dimethyl dithio carbamate (1 pound), end Endrin

" {1 pound} in 100 gallons water. ' -

The following were the treatments for the experiment:
Ty = Eight sprays as mentioned in the above schedule,
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TaHLR 1, Percentage of malformed Inflorescence before {1966} and ajter
(1967} the applications of zine, copper and horon Sprays,

In¢idence of Malformation during

Treatments
1966 1967
T, 3.1 6.1
T, 3.5 6.1
T3 4.1 7.4
Ta 4.7 0.7
Ty 3.9 5.2
Tg 3.9 5.1
Control 4,1 5.3

The ay incidence of malformed infAcrescence for 1966 and 1967 waz 3.9 and
fi.1 per e:nt%; and Cdg for these 1av0 years was 0BV and 1,21 respectively.

Ty = Fur sprays in the middle of January, April, July and August,
T =» Four sprays in the middle of February, May, July and September,
T4 = Eight sprays, boric acid wag ¢liminated from all the Sprays.

Ty = Eight sprays, copper compound was eliminated from all the Sprays,
Tg == Eight sprays, zinc compound was ¢liminated from all the EPrays,

The numbers of nermal and malformed bunches were counted carefully
on each tree. Diseased bunches were removed hefore the application of
treatments with the help of long wooden handle secateur and percentage of
malformed bunches was caleylated. Al the trees sxcept control were sprayed
during eight months of the year as given in the schedule. Next year at the timg
of flowering the normal as well a3 malformed bunches were again counted from
both treated and control trees, vespectively in each treatment and percentage
ware calculated,

RESULTS AND DISCUSSION

The data showing the percentages of maiformed shoots before and after
the apphcation of various spray treatments are presented in TFable 1. The
incidence of malformation was almost alike on the treated as well as the control
trees, The intensity of the malady was more accentuated during 1957 after the
treaiments were applied in 1966, The mean percentages of malformed inflocs-
scences befors and after the application of treatments in 1966 and 1967 wars
3.% and 6.1, respectively. The difference for years was statistically significant.

Different foliar spray treatments did not show any eiffect on the incidence
of malformation and it appears that malformation mest probably is not caysed
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due to any mutritional deficiency of zine, copper and boron. These resulis
find support from the studies of Ginai (1961), Singh (1961) and Tripethi (1953).
However, the results did not agree with those of Shah (1964), who recommended
that the malady eould be cured by the application of these elements, -

The difference in the incidence of the diseass between the two years,
1966 and 1967, during which the experiment was conducted was highly signi-
ficant. Higher percentage of malformed inflorescences were counted after the
application of spray treatments in 1967, which was an “off” year scason from
production point of view. Jawanda (1963) reported similay obsetvations
that the percentage of panicles showing malformation was greater in the *off”
year than in the “on™ year.

LITERATURE CITED

Ahmad, Gi. D,, and A. Sattar. 1950, Some studies on malformation of mange
inflorescences in the Punjeb, Proc. 11th. Pak. Sel. Conf, 31 8-10,

Jawanda, I, 8. 1963, Studies on mango malformation. FPh. Fr. Jour. 3:
251-235.

Kausar, A. &, 1959, Malformation of inflorescences in mangoes. Ph. Fr,
Jour. 225 1921,

Khap, M. D, and A, H, Khan. 1958, Some studies on malformation of
mango inflorescences.  Proc. 10th Pak. Sci. Conf. 31 11,

Khan, M, D., and A. H. Khan. 1938. Studies on malformation of mange
inflorescences in West Pakistan, Pb. Fr. Jour, 23: 247-238.

Latif, A, A. Qayyum, and W. Mohammad, 1961, Mango malformation.
Do inzegt and mites play a vole? Faok. Jowr. Agr. Res. 13: 148-151,

Latif, A., and J. Ahmad, 1956, Role of mango hopper in the spread of the
disease malformation in mange. Proc. 84k Pak. Scl, Conf. 3: 70-71,

Narasimhan, M. J. 1959, Coatrol of mango malformation disease, Curr.
6: 254-255,

Puttarudrigh, M., and G. P. C. Chenna, 1961, Mango bunchy top and the
eriophyid mites. Curr. Sef. 3: 114-115.

Sami, A., and M. Anwar, 1965. The criophyid mite on mange bud and its
relationship to inflorescence malformation disease. Nucfeus, 212225,

Sattar, A, 1946, Diseases of mango in the Punjab. Ph. Fr, Jour. 10; 55-58,

Shah, N, A, 1964, Melformation of mango and its treatments, Unpublished
report. Department of Horticulture, West Pak. Agr. University, Lyp.



140 PAKISTAN JOURNAL OF AGRICULTURAL SCIENCES

Sharma, B. B. 1933, Swudies on the disease of Mongifera indica Linn, Proe.
40tk Indign Scl. Conf. @ TO-TL.

Singh, 5. M. 1955, Malformation diseasc of mangye. (Mangifera indica Linn),
Cure. Sci, 24t 168-169,

Tripathi, R, D, 1935. Malformation disease of mango as related to deficiency
of minersl nutrients. JIndian Jour. Hort, 123 173-178. (Hort Absis.
26: 179).



