Effect of Hormones on the Development of Date Fruit
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Single and repeated applications of CLPA and 2, 4T on the date palm
infloresences and the developing Fruits showed macked diffsrences on
the development of varicws physical characters of the fTuit 53 well a3
the rate of development. CLPA increated setting aond enhanced the
maturity of dates by more than 20 days, while 2, &I Jdecreased the
eziting and delayed the ripening by morc thano a week,  Both the growth
regulators increased fruit weight and size; 2 4-D bsing more effective
than CLPA,

INTRODUCTION

The date palm, Phoenix dactyiffere Linn. requires dry season at the time
of flowering and fruit ripening. Unfortunately, monspon raine synchomise
with the ripening time of dates in many parts of West Pakistan, which results
in heavy shedding of the fruit. Partly softened dates are spoiled by fermenta-
tion on plants. In fact, this is a very serious handicap to the date industry
in the provinee.

There can be twa solutions to the problem. Firstly, to breed varieties
which would ripen their fruit sither before the onset of monscon or after the
rainy seascn is over. Secondly, application of such cultural practices which
would either hasten the fruit matyrity or delay it so as to prevent the spoilage
due to rains. Breeding of date palm is a fairly long process and would be of
no immediate advantage to the date growers. Breeding programmes should,
however, be planned and taken up for future improvements.

By the time the monscons approach, the berries have attained their
full size and ripening processes have started. Hastening of thess processes
would be more desirable than delaying them. It was thought desicable to use
some of the growth regulators for accelerating the developmental processes
in date fruit so that the freit matures before the onset of the monsoons.

REVIEW OF LITERATURE

Luckwill (1948) reported that levels of naturally occurring auxinsg wers
important in fruit set and enlargement of apples.  Zielinski and Garden (19357}
treated Royal Ann sweet cherries with parachlorophenoxyacetic acid (CLPA),
NOA, 2, 4, 5trichlocophonoxyacetic acid {2, 4, 5-T) and obtained increased
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froit set.  Harris (1961) reported that for fruit setting in Zante currants 20 ppm
CLPA wan hetter than girdling and 2, 4-D, respectively. Weaver et al. {1961}
reported that CLPA increased and GA decteased the setting in some of the
seeded and seedless grapes. Takabashi and Nakaeyama (1961) r¢pnr1r:d that
50 ppm CLPA gave the highest percentage fruit set in tomatoes.

Mosolov and Mosclova (1959} noted increased uptake and assimilation
of nutrients in gibberellin treated crops. Stewart (1952) concluded that water
sprays of 2, 4, 5-TF and 2, 4-I on Washington Navel and Valencia oranges
applied at floweing resulted in increased fruit size. Nixon (195%) noted an
increase in the lenpth and decrease in the diameter of date fruits treated with
GA. Headley and Crane (1955) reported that increase in the frvit size of
apricots was due to enlarpement of cells. Nucleus size was also increased.
Ziclinski et af, {1954) veported that 25 ppm CLEA plus 100 ppm NOA resulied
in 25 per cent increase in fruit size of thornless evergreen black berries while
NOA alone reduced the fruit size. Bringhurst f qf. {1956) noted an increass
in the fruit size of Boysen blackberries when treated with BOA combined with
CLPA. Weaver (1953) reporied that 5 to 15 ppm CLPA resulted in the
production of larger berries than girdled plants of Thompson seedless and Black
Corinth grapes.

Maore and Thomas (1952) found that time from fowering to harvest
was reduced by nine days by sobjecting the tomato fruits to CLPA treatment.
Brickson and Hasgs (1956} found that 2, 4-D delayed the matunty and slightly
increased the yield of iemons, Similarly, Steward and Hield (1950) found
that 2, 4-D had increased the size but delaved the maturity in case of oranges,
Zielinski and Grarden (1951) observed 4 to & weeks delay in maturity of Mont-
morency cherries treated with 2, 4-D and 2, 4, 5-T. Nixon and Carden (1939)
concluded that attempts to produce seedless dates with chemical stimulation

had Fajled.
MATERTALS AND METHODS

These studies wers carrisd out in the Experimental Ervit Garden of the
West Pakistan Apricultural University, Lyalipur on Hillawi dates. Nine paly,
of uniform ape were selected. The experiment was laid out in a split plot
design.

Two growth regulators, parachlorophenoxy acetic acid (CLPA) and
dichlorophenoxy acetic acid in three concentrations of 0, 25 and 100 ppm were
applied by spray at (1} 15 day intervals from pollination to ‘soft brown' stage,
{2) pellination (only once), {3) one month after pollination {only onge}. Data
on feuit set, maturity period, yield and various physical characters of the fruit
were recorded,
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RESULTS

Awerage values for the fruit set, yield, maturity period, size and weight
of individual berries and seeds for each trgatment ate presented in Table 1.

Percentage of Frolt Sef

The differsnces in the friit set due to the time and frequency of applica-
tions were non-significant. CLPA was significantly betier than 2, 43 as
70.88 per cent setting was recorded for the spathes treated with CLPA as againat
63.37 per cent for those treated with 2, 4D, For the concentrations of the
chemicals used, 100 ppm was sigoificantly better than 25 ppm. The percentage
for the former wes 68.61 against §3.3 for the latter concentration. Fortnightly
application of 100 ppm CLPA was the best. Application of 100 ppm 2, 4-D
at fortnightly intervals gave the least pereentage of setting. Fruit setting increas-
ed with the increase in the concentration of CLPA applied at fortnightly
intervals while the reverse was true for the 2, 4-D
Percentage of Pruit Matured

The percentage of fruit matured was significantly affected by the fime
of application. The highest percentage of 56.88 was recorded for fortnightly
applications of the hormones. The differences duo to various treatments
applied once only were non-significant. 56.03 per cent fruit matured on the
spathes treated with CLPA as compared to 43.22 per cent on those treated
with 2, 4D, Although there was no difference between 100 and 25 ppm
concentrations but these were sipnificantly better than the contrel. Fortnightly
applications of 100 ppm CLPA was the best followed by 25 ppin CLPA, 25 ppm
and 100 ppm 2, 4D respectively,

Daya Required for Maturity

Fortnightly applications were effective to reduce the ripening period.
CLPA treated fruits took 135.93 days to mature as compared to 142.67 by
2, 40, Among the concentrations tried 100 ppm was better than 23 ppm
and the control to reduce the ripening period, which were non-significant among
themselves.

100 ppm CLFA applied at fortnightly intervals was the best for reducing
the ripening period, followed by 25 ppm CLPA. 2, 4-D tended to delay the
ripening and this effect was accentuated with increase in the concentration.
Fruoit Yield

Fortnightly applications significantly increased the yield as compared
to single application, CLPA was better than 2, 4-D. 100 ppm was the best
concentration followed by 25 ppm and the control respectively. The increase
in concentration had direct efiect on the fiuit yield, Fortnightly applications
of 100 ppm CLPA wers more effective than 25 ppm CLPA, 100 ppm and 25 ppm
2, 4-D in order of merit.
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Fruit Size

Fortnightly applications of 2, 4-D and CLPA markedly increased the
tate of growth in size. CLPA had greater rate of development in size then
2, 4-D as fruits treated with CLPA took less number of days to develop fully.
Ii took 117 days to reach the maximum size in case of CLPA treated fruits as
compared to 132 days for the fruits subjected to 2, 4-D treatments,
Fruit Weight and Pulp Weight

Fortnightly application of 100 ppm 2, 4D had the maximum effect on
fruit and pulp weight, followed by 25 ppm 2, 4-I2 and 100, and 25 ppm CLPA.
Rate of increase was the maximum in the fruits treated with CLPA and followed
by 2, 4-D, both applied at 15 day intervals. 1t took more than 133 days to reach
a constant weight of fruit and pulp in fruits treated fortnightly in size than
2, 4D gs froits treated with CLPA took less number of days to develop fully.
It took 117 days to reach the maximum size in case of CLPA treated fruits as
compared to 132 days for the fruits subjected to 2, 4.1 treatments.
Fruit Weight and Pulp Weight

Fortnightly application of 100 ppm 2, 4-D had the maximum effect on
froit and pulp weight, followed by 25 ppm 2, 4-D and 100, 25 ppm CLPA. Rate
of increase was the maximum in the fruits treated with CLPA, followed
by 2, 4-D both applied at 15 day intervals. It took more than 133 days to
reach a constant weight of fruit and pulp in fruits trested fortnightly with
2, 4.D, while the maximum weight limit was reached after 118 days with 100
and 25 ppm CLPA treatments. The increase in feuit and pulp weight continued
even after 133 days in case of 2, 4-D treated fruits,. Maximum gains in the
weight of fruits treated with CLPA were recorded during 58th to 103rd day, there
was slight increase afterwards. In case of 2, 4D treated fruits greatest increase
occurred during the 58th to 118th days. Single applications of the hormones
had the similar effect as the control.
Weight of Seed

100 ppm 2, 4-D applied at fortnightly intervals increased the seed weight
to the maximum, while the same concentration of CLPA applied accordingly
produced seed with the minimum weight. Development in seed was constant
after 103 days in CLPA treated fruits, while this condition was reached after
11% days in 2, 4-D and the control. With bimonthly treatments of CLPA,
the sesd weight became constant after 103 days.

DNSCUSSION
Fruit Setting
The two growth regulators had different effects on fruit settiog; fort-
nightly applications of CLPA increased the setting and 2, 4-D decreased it,
The increased fruit sef as a result of CLPA applications at bloom period may
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have been due in part to the stimulatory effect of CLPA on the increased pollen
germination end pollen tube growth, which should have affected better fertili-
zation. Furthermore, faster tube growth would alsoc contribute to fertilization
of large number of ovules ¢specially those Which may not remain receptive
for the slow growing pollens. Luckwill {1948) printed out that levels of
paturelly occurring hormones are of importance in fruit set 2s is evident from
the results that maximum settiog was obtained with higher doses, Harris
(1953) found 20 ppm CLPA better for fruit setting of stope fruits, It seems
that abxin levels for proper setting differ with the species of the plants.

Results with regard to the effect of 2, 4-D on fruit setting are in contrast
to the findings of Takahashi and Nukayama (1961), who got increased setting
percentage by using 10 ppm 2, 4D on tomatoes, while Stewart (1952) observed
no effect of 5 and 100 ppm 2, 4-D on fruit setting of citrus. It is possible that
2, 4-D at such higher concentrations as 25 apd 100 ppm either had caused
injury to the essential floral organs or upset the physiological balance and thus
a lower concentration could be f onnd which would increase the setting percent-
age. Tekahashi and Makayama (1961) obtained increased setting by using
10 ppm 2, 4-D.

The effect of 2, 4-D in reducing setting was, to some extent, counter-
balanced by the increase in yield because of increase infruit weight and size.
The vield obtained from 2, 4-D treatment was greater than the control.  Higher
concentrations had higher thinning effect and also higher wields. 2, 4D
therefote, can equally be beneficial for increasing yield and producing fruit of
good size,

Regular applications of the growth regulators were superlor to single
applications at either pollination time alone or 30 dzys after that. In fact,
2, 4. or CLPA had no effect when applied one month after pollination, It
geems that hormones are needed once to stimulate the growth of ovary wall
and then these are needed continuously throughout the whole developmental

period.

Fruit Development

It was observed that fortnightly sapplications of 2, 4D and CLPA
resuited in larger and heavier fruits, the effect being greater with increase in the
concentration in each case. Since increase in {ruit weight was mostly due to
increase in flesh weight, it may be concluded that growth regulators applied
accelerated the growth of ovary wall. It may be possible that application of
growth regulators increased the nptake and assimilation of nutrients so as
to increase the pulp weight as has been reperted by Mosoloy and Mosolova
{1939) that gibberallin treated crops had increased uptake snd assimilation of
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natrients,

A fruit may develop good size in two ways: firstly, by an increase in the
nuraber of cells, and secondly, by increase in size of cells.  Bradley and Crane
(1933} determined that the increase in fruit size of apticots was due to enlarge-
ment of ctlls and observed larger nuclear size. There seems to be a definite
relationship between the developmeant of fruit and presettice of auxins as has
been reported by Yutn (1962) in peaches. He found that early varieties produced
more auxins, therefore, they developed earlier or attained proper wvalues
essential for maturity earlier than other varieties, Inerease in weight and siza
by 2, 4D may be attributed to its thinming and hormonal effect combined
together.

The obsetvation that no single application of either chemical increased
the size and weight suggest that the fruit needed a continved supply of growth
regulators throughout their development from setting to meturity. It is
obviovs that the fruits on the same tree and branch would compete for the
hormones as they would for better nourishment from the trés sources. Only
those which are in 2 better position to have required supplies would stay on the
tree, athers would drop, hence a continuons supply of hormones will be ad-
vantageous. The confinuous need of the growth regulators by the date fruits
alsa suggest that the growth regulators applied are soon used up and that they
gre pot stored in the fruit.

The two hormones differed in their effect on the weight of seed. Regular
applications of CLPA reduced the weight of seed while 2, 4-D increased it
Nixon and Gardner (1939) concluded that attempts to produce seedless dates
with chermical stimulation had failed. It is probable that the chemicals are
selective in their effect on the different types of tissues, CLPA accelerating
the growth of ovary wall and inhibiting the development of seed and 2,4-D acting
vire versa on the seed.

Growth rate of CLPA treated betries was higher than those treated with
2, 4D which were better than the control. Tt wag because of this greater
growth rate that CLPA treated froits matured eatlier by more than 15 days,
having attained the maximum values for weight and size earlier than 2, 4.D
and the control.

It may be speculated that hormones increased the activily of the cells
resulting in increased development of prrocesses leading to increased size and
weight. Influence of auxin on ceil elongation is exerted through an effect on
the plasticiy of the cell wall. This all may be the end of the general and basic
effects of hormones on celluar metablolism, Since growth is a continuous
Procoss, sUXing are continuously needed.

In view of the fact that life process within the cell is a highly systematic
aggtegate of complex biochemical and physiologica! phenomenon, a Litle
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chemical change would cause a chain of reactions which might manifest in
morophological modifications.  Physiological reactions are accelerated, retarded
. or inhibited by the enzymes, auxios and hormones (besides other environmental
factors) and these effects result into several morophological modifications such
a5 an increase or decrease in the size or even a modification of the normal
shape,

Froit Maturity

Maturity is the precediog stage of ripening when the development of
cells is completed so as to render goad colour, texture, taste, aroma and other
qualities to the frait,

The periodical observations have indicated that fortnightly applications
of 100 ppm and 25 ppm CLPA enhanced the materity while 100 and 25 ppm
2, 4-D delayed it, the effzet of each being greater with increase in the concentra-
tion,

Hastening the maturity by CLPA was as a result of early accomplishment
of the developmental process such as fruit growth and socelerating the physios
logical changes in the fruit. The effect on the ripening was well marked afier
‘doka" formation. CLPA accelerated those processes which lead to ripening
of the fruit, while 2, 4-D applications retarded the processes leading te ripening
and counter-balanced the effact of already existing hotmones in the fruit. The
late ripening of these large size fruits resulting by 2, 4-D applications might be
due to prolonged cell division or cell elongetion. Delayed ripening of large
size fruits has alse been reported by Nixon (1928), who observed that large and
small sized fruits produced as a result of pollination of Phoerix dactylifera with
different species of Phoenix, differed in their ripening time, the largar ones
maturing late and small ones earlier.

The hormonal influence of the chemicals, used in these studies remained
localised, for adjacent berries showed oo tesponse to the application of thess
hormones. It shows that effect of these prowth regulators applied to one part
is not translocated to other parts.

From a physiclogical standpoint, the pronounced effect of CLPA to
£nbance and that of 2, 4-D to retard the ripening process offer possibilities in
faacinating studies on fruit matgration, The ripemng effect of the prowth
regulators depend on many factors such as the time of application, prowth
regulator, concentration used,

Fortnightly applications of both growth regulators increased the yield.
Thete could be three reasons for increase in the yield, better fruit setting,
reduced pre-harvest drop and better fruit size and weight. Increase in CLPA
tegated friats was due to ail the three factors while in 2, 4-D it was due to
greater size and weight.
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