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Abstract: The age old enigma of mango malformation control is still unresolved and eluding the scientists to
develop a proper control for the malady. Strengthening of the mango genetic resource base for tolerance traits may
seem to be viable criteria of research. Though, prior studies have been undertaken in mango malformation
incidence, but screening of large set of germ plasm for tolerance traits in multiple years has so far been a lacuna.
The current study evaluated the genetic resource comprising of 65 mango varieties for three consecutive years
under natural conditions for incidence of floral malformation. The mean malformation incidence varied from 0.47 %
to 60.24%. This study revealed that a group of seven varieties namely Bangalora, Baneshan, Dahiyar, Rammanna,
Shakul and Safeda showed resistant type of reaction during both the years of evaluation. However, Moovandan
showed highly susceptible type of reaction during both the years. Similarly, germplasm were categorized under
moderately resistant, moderately susceptible and susceptible category on the basis of their reaction to malformation
incidence.
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INTRODUCTION Fusarium mangiferae pv. subglutinans to be the pathogen
responsible for mango malformation disease and

Mango (\_/Ianglft_era|_nd|ca L), is knoyvn as Fhe_ King of Koch's postulates have been completed successfully
fruits, owing to its diverse uses and increasiggifitance with this fungus in various countries (Kumer al.,

and great demand in inte_rnational market (Heffial ., 1993: Ploetz and Gregory, 1993; Freemaa al.,
2008). Unfortunately, this crop regu_larly suffers a 1999). Presence of the eriophyid miteceria
colossal loss due to malformation, which is theanaj piiferae has also been claimed to cause mango
impediment in establishment of an economically \6ab * 1,5 tormation, but certain studies indicate thatemit
orchard. Malformation is the most widespread andmay only pla,y a role in wounding and transfer o th

destructive _disease .Of mangind oceurs in_ many  fungal pathogen to and from infection sites (Kurear
mango-growing countries all over the world. Thidads al., 1993: Ploetzet al., 1994). The severity of

manifests in two forms viz. vegetative malformation . -itormation may vary on the same shoot from light

ggd rora]LcII mlalforh[natlon. (Chgkra_bory ﬁnd| hlera, to medium or heavy malformation of panicles. Also,
.14)' In ora g]ah ormatlo(rj\ re tl)"Ct'Or;]'nt fﬁ O the inflorescence of individual tree may vary doe t

primary axis and the secondary branches of theclesni e rnate flowering natute of the crop. Malformatis

makes the flowers appear in clusters. The blooms, s, gnread by grafting, which causes infectiorthef
remain as dull green, unopened and persistent budsy, sery stock from where the disease is moved to ne
Inflorescence and vegetative malformation of mango, o (Kumaet al., 1993: Haggag, 2010). Mango mal-
causes serious losses since malformed infloressencgg . \aiion was fi.r’st rep’()rted fro,m Indié by Watt in
produce no fruit, or abort at early stages andrectly 1891 \yho related the disease to the abnormal growt
re_spon5|ble for reductlon in yield (Chakraborn and plants or plant parts. Lately, the magnitudéoskes
Misra, 2014) However, its nature is of somewhat ¢ 15 this malady has assumed alarming proposition
f'ﬂguable as its etiology and C(_)ntro_l are not Wm'a_“SFOOd and the problem is further intensified due to ladk

in spite of several attempts in direction of deteiny resistance in the mango cultivars against thisadise

the ﬂ.”a.the of this .“century(;pld" hd|sease.| Several Further, there is lack of information for rankingneango
conflicting reports exist regarding the causal agént  srieties for tolerance to floral malformation. Alistion

the disease (Kumagt al., 1993). Various entomological, oriented approach needs to be developed in order to

ﬁatholggmala phyS|oIog|fjaI atr;d Emchemlglal factors gjiminate such obstacles in mango culture and
ave been demonstrated to be the possible causes Qlainiain the economic status of mango through

this malady (Singh, 2006). Many studies have shown
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sustained and quality production. their reaction of resistance and susceptibilityngsi
In this direction, mango breeders need to focus the DARwin ver. 5.0.158 (Perrier and Jacquemound-Collet
research efforts towards developing hybrids of high2006) and a dendrogram was generated using ordinal
quality, having more yields and possessing redigtan joining to represent the germplasm under different
diseases including malformation. In view of thisgt categories.
present investigation was undertaken to evaluage th
varietal susceptibility against malformation disead RESULTSAND DISCUSSION
mango. The information generated from this study wi All the genotypes clearly differed in intensitie$ o
be useful to provide base for designing combination malformation and have been ranked accordingly.
among various varieties and strategies leading tBased on two years data, it was noticed that mean
evolution of mango strains tolerant to this malady. malformation incidence ranged from 0.47% to 60.24%
(Table 2). The highest mean malformation incidesfce
MATERIALSAND METHODS 60.24% was recorded in Moovandan, which produced
The investigation was carried out at Fruit Researchloose and open type of inflorescence. The cultivar
Station, Rewa, a district of Madhya Pradesh, duringMoovandan thus proved to be the most susceptible
2010 to 2014. Out of 65 bearing varieties considlere cultivar for mango malformation among all evaluated
for this study, 48 were grouped for observationrdur ~ varieties. This was followed by Hapus and Sunderja
2010-11 and 17 were grouped for 2011-12 based omvhere 51.63% and 36.86% mean malformation was
their alternate fruiting behaviour. The trees/gdemm  recorded, respectively. However, both the varieties
observed for malformation in 2010-11 was further Hapus and Sunderja differed markedly in their
observed for malformation incidence in 2012-13 andinflorescence type and produced highly compact and
the trees/germplasm observed for malformation inloose and open type respectively. There is nolyotal
2011-12 was further observed for malformation ienitk  resistant or immune variety expressing no visildm s
in 2013-14 to obtain two years data and to minimizewith PDI range 0.00 and rating scale 0. A set of te
the error due to less/nil fruiting behaviour in secutive  varieties namely Bangalora, Dahiyar, Baneshan, FReumen
year. Six trees of each germplasm were selected an8afeda, S.B. Chausa, Shakul, Khazura, Neeleshwari
allowed for natural infection. Screening of vaestis and Chandrakaran showed less than 6% of mean
done during the reproductive stage in peak period omalformation incidence and hence can be categorized
flowering i.e. during spring-summer months. Theesre under resistant category. A set of 18 varietiesagtib
were spaced at 10 m between rows and plants wer6.00 to 10.00% mean malformation incidence and
5 to 8 m high depending upon the genotype. Theréhence can be categorized under moderately resistant
were three general fungicide + insecticide spraamly type. Further, 27 varieties showed mean malformatio
(first prior to blooming, second post fruit settiagd  incidence between 11-20% and were categorized under
third after fruit harvesting) for plant protectidiut no  moderately susceptible. A set of 8 varieties sha®ied0%
pruning of malformed panicles was practiced in theof mean malformation incidence and were categorized
progeny orchard during, prior year and study petiod under susceptible category and two varieties namely
allow sufficient amount of inoculum under natural Moovandan and Hapus showed more than 41% of
conditions. All the panicles of each plant of etaton  mean malformation incidence and were categorized
were observed carefully and the infected panictes a under highly susceptible type. The inflorescenqgeety
counted accordingly. A sampler frame of size varied from loose and open type to highly compact
(2mx1m) was used on the four sides (North, West,type and depicted no co-relation with malformation
South and East) on the middle height of the camafpy incidence. The inflorescence type of malformed glasi
a tree. The total number of healthy and malformedresembles the original morphology of respectivéetar
panicles in the frame were counted and averaged. FOoTo observe a clear pictorial view of susceptible an
each of the germplasm, four replicates were maiethi  resistance germplasm, grouping was performed (Fig.
Plant reaction against floral malformation was roess  and it was observed that Bangalora, Baneshan, &ahiy
using 0 to 5 scales (Table 1). The yearly mean datiRammanna, Shakul and Safeda clearly showed resgstan
along with pooled data of two year study are prieskn type of reaction (less than 5% mean malformatiocidémce)
in this treatise. The germplasm was grouped based oon both the years of evaluation and can be categbri

Table 1. Rating of floral mango malformation susceptibility.

Score Range of panicleinfected (%) Symptoms expressed Reactions

0 0 No visible symptom Total resistant/immune
1 0.10 - 5.00 Very low Resistant

2 6.00 - 10.00 low Moderately resistant

3 11.00 - 20.00 Intermediate Moderately susceptible
4 21.00 - 40.00 High Susceptible

5 41.00 - 100.00 Very high Highly susceptible
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Table 2. Contd.

Medium compact

3.7DQ)1.

5.78 (13.94)
2.16(8.53)

1.63 (7.27)
2.23 (8.53)
13.02(21.13)
4.94(12.92)

S.B.Chausa
Safeda

55

Madcompact
9.8(18.24 Medium compact

3.8(11.24)
13.02(2).
36.86(BY.

2.2(8.53)
4.3%29.60)

56

6.57(14.89)
2.65(9.46)
7.53(15.89)

Sensation
Shakul

57

deand open
Loose and open
Loose and open

58

18.51(25.47)

Sinduriya
Sunderja

59
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21.5 (27.62)

52.21(46.26)

60
61

Medium compact

6.73(15.00) oo%e and open

2220.36)

18.15 (25.25)
9.48(17.95)

30.63 (33.58)
3.98(11.54)

Swarnjahangeer

Vanraj

62
63

Medium compact

12.96(21.13) Loose and open

12.99(21.13)

11.19(19.55)

Velaikolamban

Zallika

1.83(7.71)

24.09(29.40)

64
65

edim compact

6.85(15.23)

5.3 (13.31)

8.4(16.85)

Zardalu

under resistant category. However, Khazura, Chizadna,
S.B. Chausa and Neeleshwari showed deviation in
their malformation incidence during the evaluation
years and hence can’t be said as actually resistant
category. They can only be categorized as eitlséstaat

or moderately resistant depending upon other factor
affecting the incidence of malformation. Similarly,
Amasi and Sensation showed the deviation from the
classes of moderately resistant and moderatelgstiisie
based on two years data and hence can’t be assumed
under moderately resistant category. Hence, on the
same basis, Doumou, Chinarasam, Fernandin, Malada,
Goamankurad, Langra, Krishanbhog, Irwin and Jagatsw
can be categorized as moderately resistant. Uider t
category of moderately susceptible, Chotakalia,
Amaribhopal, Ratna, Indraha, Velaikolamban, Mallika
Nariyara and Neelgoa were confirmed. Moovandan
was categorized as highly susceptible germplasm.
However, Hapus, A.U. Rumani and Sunderja can be
scored under the category of susceptible or highly
susceptible. One germplasm, namely Badamimodel
showed high variation in their reaction to malfotioa
incidence during two years of observation and hence
needs to be inspected for longer period to draw a
conclusive remark.

The interaction of the host genotype to the pathoge
may be responsible for this variation in the diseas
intensity among varieties. The incidence of malfation

is further influenced by several factors like togrewth
habit (time of flushing), physiology, rate of trairation

and cellular structure. Circumstantial evidenceseha
been provided by several workers on physiological
aspects of the mango crop cultivars in relation to
incidence of malformation. Reports have indicateat t
early-emerging flower buds were severely infected;
whereas later buds escaped the disease; the edyativ
high temperature during panicle development wag sai
to be the cause of the difference (Kuretal., 1993).

In India, the disease is present in all mango-pcody
areas; however, the incidence is lower in the suath
and eastern than in the northern region. Similary,
the present finding the varieties from South liken@alora
and Baneshan have less malformation incidence hSing
et al. (1998) also stated that elevating the temperature
of the orchard during flower genesis can minimize t
occurrence of floral malformation. Susceptible igalls
were found to have higher rate of transpiratiorhveit
concomitant increase in relative humidity and iases
moisture holding capacity by malformed tissues.
Higher rate of transpiration which was recorded in
susceptible cultivar was attributed to presence of
higher number of stomata as has been reportedhar ot
crops (Singh, 2006). Lower leaf temperature and
higher relative humidity in susceptible cultivarene
also demonstrated by Varmegal. (1971), where it was
observed that the fungud-usarium mangiferae

(pv. moniliforme var. subglutinans), the casual organism
of mango malformation, grows well at lower tempemat
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and higher relative humidity. The varieties invgasted = REFERENCES
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