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TUE TIME OF FLORAL BUD DIFFRRENTIATION, FLOWER SEX
BATIO) AND EMERGENCE O' NORMAL AND MALFORMED
INTLORESOENCES IN MANGD

M. N, Malik* anid 5. A, Khan

Duration of floral bud diflerentistion of healthy and malfor.
el inflerescentes was 3 davs {first week of August to first week
of Oetober) and 49 dave (First wesk of Awgust to third wouk of
September) reapretively.  Ratio ol malformed to healthy in(loress
cences was foand 1@ 1 hat malfwemed panicles were more in
numher duving enclier and less in lakar part of the emergence
pariad.  This rythm was raveraz i cas: of smergence of healthy
inflorescen ces,

Perfucl flowers were 3080 purcent and wtaminaty G120 per-
cenb oin healthy while 021 pereent perfoct and 2376 pereent
ataminate flowers were foind lu mualformed inflorescencsa, No
pirtillate flowere were found in any cass.  Loflorescence emergod
in the later part of the seasnn had more perfoct flowers, proving
the phenomenon of hnd Seszon Fertility '’

It ia recommeniled that the groweh regulators should only be
applicd at the time when higher proporkion of floral burds are heiog
differentinted inte malfortped buds which was foand 1 be the
third wick of August to furat week of September and deblussom-
ing may be done of these penicles immzdiately which emergs
duting the mumth of January to minimise the intensity of malfor-
mation of mango influrescene,

INTRODUCTION

The mango industey of Pakisin and alao of other mango growing sceas of
the world has the challenge of malformation of mngo inlloresesnee. This
malady wis reparted fiest of all in Indo-BPak sob.conkinsnt by Boras in 1900,
Smee then the symipinma of the disease and vavious forms ol mdforansd
inflorescancea have been studiel to explore it e wqes hath from Bislogisul and
phiyaiclogical aspects.  Unfortunstely, upsil now. no clear ent evidence has
Leen obtuinel regarding the causing facrior and so the eantrol of this wmalady,
Althongh it 13 speaulated that thore seemy bo be some physiological disturhawe: s

{imbolance of swine growth regulating substanszs) proluced by the ewsual
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organiem in the metabolism of flowering shools at the time of floral bud
difleventiation. To tuke care of this deficiency many workers, applied prowth
regulatore Like planofix/NAA (100 ppm aod 200 ppm) st the time of floral bud
differentiation and reportd a consideralile reduction in the incidense of malfor-
mution of mango infloreecence in the following season partievlarly ot the higher
rate of NAA (Majumder of of,, 1870; Pandey «f el., 1974 and Shant, 1973).
(bzervations made by Beniwal rf al. (1979 also jndicated that the amount of
plant growth regulators wae significantly less in malformed ae compared to
healthy tiseues. Thesw findinges, therofore, put more emphasis 1o knew the
exnct time of fruit bud differentiation in mango at s particular place, so that
the application of growth regulatora could be mads st proper time, Kheo
(1343) and Gunjate of al. {1477) found that time of flower bud difforentiation
in mango ranged from the middle of August to the end of October at
Fuisalabad (Pakistan] and Kankan [India), Havisbankar (1978) olserved in
Alphanso sad Totapuri ove. of manga that fruit buod differentiation was
initisted in October and attained the peak in mid November, and by the

middls nf Decembier the buds were developed in Mysore (India).

Tt was alio tentatively suggested by many workers in tho line thatb floral
malflormation in mengo can be eontrolled by debloseoming of newly emerged
panicles (Chadha ¢t ad., 1879 and Al and Malik, 1930). So the knowlodge
of the time of emergence of panicles is alse essential for proper end effective
doblossomiong which is difierent st diflerent places:  Lhrahim (1952) observed at
Faisalabad (Pakistan}, Singh (1954} at Scharanpur (India} and Ravishanker
(178, Indis, wbesrved that wange flower buds emerged in tho months of Jann.
ary andFebruary. Ali and Maxhar (1904 found that this time was extended upto
Mapch io different manpgo cultivaes of Pukivtan., No differences io the time of
emergenes of malformed and healthy inflorcscencea was observed by Raza
(1979} but on tho other hand Kulkarni (1879) fuand that malformed inflores.

gences emerged later than the normal anes,

Studies wore also maide by many workers to obeerve the Qower sex ratio
of heslthy and malformed inflorcrecness of mango, Ahmad anid Sattar [1950)
figured out that the ratio of staminate to perfeet Sowers in malformed infores.
venee was ag high as 49 ¢ 1 Kausar (1958 alse proclsimed that the malformert
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panioles had & very high persentage of unisszual staminste flowers. Khan and
Khan {I#(2) poioted out that normal inforescenee produced 43,5 percent while
malformed inflorescance prodiced ooly 4.58 percent perfect flowers.

Present study waa tsken in hand to Jetormins the time of floral bud
differentiation, time of emergence of panicies and sex rabio ju casc of normal
and malformed iniluceseences in mengo,  This knowledgs is necessarily reguir-
ed for the friit growers to regulate the enltural practices such as applieation of
growth regulators and to perform deblossnming at proper time to wminimise the

malformation of msngo inflarescencs to save the mango industry of Pakistan
from dizsater.

MATERIALS AND METHODS

This study was condacted in the Department of Harticultare, Univeraity
of Agriculture, Faisalabad, during the year 1079-81, Four plants of beoriog
Drasshet mangs calbivae were seleatad far these studies which had boen bearing
both healthy and malformed inforeseences for the laat many Fears. Havinyg in
view their previous record, branches bearing heelthy and malformed panicles
were tagged acparately. Bud samples were collected from these branches after
15.dayn inkervals from fret August to mid November to determine the time

of fioral bud differentistion by microtomic stadies, sand thus were proacryiod

suparately as follows:

i1 Killing und fixing of the hods wera done according to the moethod
and formuls of FAA solubion given by Sasa {1%i4).

il Debydration of bud samples was performed by pasaing these throngh
different graden of aleohol as suggested by Jensen (1162 ).

i) ILofiltration was dune by adding wax to the tubo according to the
gchedule mentioned by Jensen (1862).

v} The tissue sections were cut propdrly f:llowing the o sthous of
Sags [ L3S

v} Cleaning, Btaining, deliyilration and mounting of theae ssetions in
Canade Balanm weore done according tu tho technigues given by
Jensen (1962). Hematoxylene was used for staining the seetions,

vi] The slidra showing time of floral Lud difizrentiation were gelectedl
and photomicoographed.
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following obeervations were also made .

Timr of emergenee of fuflurestenee, ¥ach tree wia divided into two

sectors (nerth and routh]. Time of emergence of cach infloresence was

noticed on tagged branches in each sector sepatately.

Stredy uf flower ser rofio @ Percentage of male, female and perfeet

fowers an healthy and malformed inflorestences were caleuleted by

counting all the fowers of a sample of 1{} inflorescences which were

rullectsd at random from each of the two sectols of the individusl treeg,

rESULTS AND DISCUTION
Floral bud differentiation started in the first weeli of August (33.33%)

which beoame maximum (66,6600 during last week of September to first week

of Octuber {Table 1)

Thotomicrograph of longitudinal scctions of healehy bud

{Plate I1} shows floral bud difierentiation and the DPlate T & piven to show the

differentistion of vegetative bud to distinet it from flaral Td. Coomparative

study on the the mode of differentiation of vegelative and floral huds indicated

{hat vegetative buds remaind conieal and the cells of ita growing points utidder-

weat a rapid division while initiation of leaves took place on cither sides. On

the obher band the spical meristem of & floral hud became (lattencd and guve

riga to Horal parks without showing any alengarion of merivdem in a ponical

form. Calyx waa furmed first of all and other Horal parts fullowed it Broaden.

ing of apical meristem and appesrance of calyx were tuken as criteria for

Aoral bod differentiation.
Table 1. Admount of fierel bud differentiativn of hoofthy aptl  woelformed inflores-

eHOES EH AR

Amount of froit bud ditferentiation

Date Nealthy 194 Malfurmed {5
1.65.78% 33,33 S0
PEYD OO (%1
29,79 50,00 83.33
15.9.74% 6666 33.83
4.10.79 6a. 48 e
2010749 Q.68 —=
411,76 — e
20,11.79 — —
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Flute I.

Loneitudinegl apctier
pf differrertiating
veyrtative bud.,

Platn II.

Lomgitodinal eectien of a
Al Ffereptiating floeral bud
a8 healthr inflor-scence.

=3

Flate 111,

Langitudinal gecticon of &
diffrrrntinting floral hud
of walfermed inflorescence,
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It was observed that ihe durotin of diflerentintion of healthy flocal
buade was G5 duys starting from carly Augost ond wecomplished by the heginning
of Oetober.  Tho duration lime conineidag with the findingy of Khan (14942} and
Anjate st el (19770, bl differs with the observationa of Ravishenkar (14378,
whicly might ke Jie to some elimatie variations from year e wvear amld from
plaew &0 place,

The duration of bud differentintion in malformed infloresecnee was founid
fu be 48 daye also starting from flest wresk of Augnst bul completed in the teed
wieek of September [Table: 13 A higher peoporsion of Luda was  difierentiated
during the month of August and in the ficst weck of ‘_'-.1-]':_H:i_*ml‘.mrz CEGL BRI M.
Thotomiceneraph {Plate T11) of loocitudins] seotions of buds shows differenti-
ation of Aoral bud of maltormed inflorescence.  Comparative studies of differen-
tintion of healthy and pelformed floral bids indicated that there was clear ont
anatamical differenen betweesn the mods of ditferentiation of thess two types of
buda. Different initisting floral partz of malforned buds  were more broaden.
ing wy eompared with the healthy oncs during differentistion.

1t ia obvious shat malformed floral bude need lees time (44 daye) to get

well developed that the heulthy ones (83 days).  Bavishankur (1078) wbaerved
the snme duration to got well developed hewlthy Horal Duds in ease of Alphanso
mungo.
Ewergence of inflerescence ia sangn o Tt was observed that first healthy infio.
rescengy cmerged on Teh of January when maximum wod mminmm seonerslures
wore 180 and 5°0 respeetively, and relative humidoey wae 78 per e=nt.  This
ponfitns the observations of Bavishanksr (1978) who found emergence of Hural
panicles in Alphanso and Totapuri ewa. doring carly Janvary. Singh (164
obuerved the emergenee of healthy juflorescencs in menge from mid to later
half of January, But Thrahim (IKi2) and Aliand Machar (1860 claimed that
wmergence uf inforeseences in mango started in Februsry under the Tunjab
condiciona.  Thiv difference might be doe to dillerenee in oultivars st different
Incalities or year to ¥ear climatic and temperature variations.

The: cmergence of malfivmed inflorescence waa also alserved on Tth of
Jenuary which made it elear that there was po differetice in the temperadure

and humidity requirements fur the emergenee of both mallormed and healthy
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inflorescenees.  The important thing ohserved waa that the number of healthy
panicles emereed was more than double the amount of maltormed inforesocnees
in the later part of the lowering season an vice versw [ Table 2).  Thie stndy
confirmy the findings of Al and  Malili (1080 that panicles emerged in the later
part of the lowering seasons have fega numboer of malformed ufloresenecs with
moere number of perfect flowers which proved the phenamenon of < lind Season
Fertility ™. These findinga difilcr with the reanlta of Razn {1979} who stated
that there was no difiernee in the emergence time of healthy and wmalformed
rmangs panicles and of Kalkaeai (1970 who reporled that malformed infloresen-
ern emnrged later than the normal ones.  The eatio of fotal numberof hoalthy
to malformed jnforesrnces was ohserved 1] jrbout A0 in thia study of
Thusehri mangn,

L o ; -
Table 2, Piwe af emergenee of Aealthy wa v formed fufinrescences L mnge

FPeriod (datea) Emergence of Lnfloreseence

From Lo Healthy (44} {Malformep ;)
T.1.50 16, L.5u H} G

L7.1.80 26 1= Ju (L

27, L.si T.2.80 70 a0

Floner gex ratis - Perfect flowers were ubserverl 35,80 por cent and statninate
B4.200 per cent on healthy infloresencos wiile no pistillate fowaer was found in
casa of Tiwschri mango. Thie confitms the ohservrtions of Al and AMazhar
{106+ and Kher and lhan (1%42) that highsr porcentage of staminate flowers
as vompared bo perfect Flawers waw found on malformed infloresenees.  On un
average the perfect flowers were only 6.85 per cent and slaminatn #3.76 per cent
io malformed inflorescenee [Table 33, The per cont results sopported the
Andings of Ahmad sodSattar {50, Kawsnr 1959 and khan and Khao(1362) whe
proclaims] that the propartion of staminate flowers in malformed infloresse nos

wns much higher than perfect flowers.
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Table 3. Flower ser redio of healthy aaud malformed infloresrences {1 maige

Planta Healthy inflorescenes Malformed ipflorescenee
Pecfoct Staminate FPistillate Porfeat SEAminate Pistil]&;
flowers flowera [lowers flowera flinwers flowers

(L LY (e nr [FS ()

Ao } 1 “n ] fxi l:: S ! [ A1
I 44.22 nhTE - i a2 18 —
11 22145 AT .8A —- SRl 13 ) &

111 2583 7415 e 547 G4 53 —

v 4] .0 IELRYY) - fi. 14 135, 5

Total 146,28 250 TH .o 407 375,03 —

Averape 4350 £4.20 — 21 0T et

Tt had been revealed that the differentiation of malformed buds required
less time to got well developed as compared with healthy ones. 1t also affected
the time of emergenes of inflorcecence as most of the malformed inflorescoencey
emerped earlier than the heallhy opes. %o it is elesr thal the time of floral
bud differentistion affesin tha cmergence time of heolehy  and malformed
infloreecencea. This information may prove very useful to know the sxwet &imes
of upplisation of planoix{XN34 or eny other plapt growth regulator which are
Leing recommended nowadays by maoy workers of the line to minimiss the
malformation of mengn inflorsscence {Majumder of «f., 1974: Shant, (975 and
Chadha of ef; 1879).  On the basiy of these observations it is recommended that
the aprays of plant growlh regulaters and other cuttursl practices to minitnian
the malformation ineidenee shonld be done when » higher propoction of ———
med budy are being difterentisted, that was found to be from third Vol
August to first weck of September in this stody,

It is alse reovtnmended thai

the deblossoming of thoso panicles should be done inmediately which Crergn
earlieat during the month of January to minimise the intensity of the maliar.

mation of mango inflorcscence.
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