abscission of cotfee berries®

Iniluence of pre-harvest sprays of ethrel on ripening and

COMPENDIO

Se aplice ethiel (idcido fosfonico 2-dlorvetwio) como aspersion pre-cosecha
cerezas veides madias de Coffea canephora ‘Robusta’ and Coffea arabica cv ‘Varie-
gatd' gre cvecia en wn campo en la Estacidn Experimental de Gambmi, ldi-cyunre,
Lhaddn, en concentiaciones que vatiabair de 50 a 500 ppw, con el fin de investigay ¢
efecto del praducto guimica sobre la madwacidn y abscision de las ceiezas  Con las
fasas de 100 ppm y wmds altas, el producto acelerd el comienze de wna madwacidn uni-
ferme de las cerezar en anibas especies  Ew el caso de C arabica, fa mayor maduracion
ockrrid 6 a 13 dias después de la aplicacidn en compavacion con & a 17 dias en el cavo d:
C. canephora.

Con 200 ppm y mids altas dosis, el ethrel indujo grados variables de aflojamiento
de fratos y a menndo, si caida Lar concentraciones mids altas eausaron caid:s de cerezai
nids temprana y 1dpida  Pavecs que las cerezas tienen gue se) de cierta edad fisioldgica

TOLA OYEBADE#*

antes de gue puedan ser indncidas a madwyrar ¢ cagi —— La antora

Introduction

N Nigetia the coffee plant noremally flowers in
two or three Flushes and this results in berries
of varied ages which ripen unevenly. Natural
ripening of coffee berries usually occurs during the dry

season and spreads over a period of about ten weeks

beginning from October (9)  Coffee harvesting there
fore, Is not a simple once-over procedure as the case in
mast other crops ~ As a result of this, many farmers pick
berries at varied stages of ripening at harvest time

Some even deliberately pick green becries in order to

harvest them before they are attacked by berry borers

On farms where more than one variety of coffee is

grown there is the tendency of mixing berries together.

Since all these factors contribute to the production of a

poor quality coffee, it is considered that any growth
regulator which can bring about uniform ripening of

coffee berries may increase the efficiency of hand pick-
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ing and thus improve the quality and subsequently, the
price of coffee in the world market

Existing reports have shown that the effect of cthrel
(2 chioraethane phosphonic acid) on plants is similar
to those produced by ethiylene and this has been attribu-
ted to the liberation of ethylene gas in vivo by ethrel
(3). In fact, the ability of ethrel to stimulate fruit
ripening was first reported by Russo ef o/ (12) when
they compared banana ripening of ethylene treated fruit
with that of ethrel treated frut Garrison (7) also re-
posted the stimulation of temato ripening when ethirel
was injected into the fruit and Robinson ef ol (11)
showed that field sprays of ethrel applied two weeks
before harvest increased the proportion of ripe fruit. In
a preliminary study by Oyebade in 1971 (10}, it was
discovered that aqueous sprays of ethrel on mature cof-
fee berries four weeks before anticipated harvest indu-
ced uniform ripening in ¢ canephora Robusta' Besides
stimulating Fruit cipening there are reports from other
workers that other vital properties of ethrel include
abscission promotion of fruits and other appendages
(1, 2, 4, 3, 6, 8); and the effect of ethrel on fruit
abscission could be of benefit in reguiation of harvest
dates of pacticular cultivars and for mechanical hae-
vesting,
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The present study, therefore, was designed to inves-
ligate the abscission and fruit-ripening properties of
ethrel on mature bersies of C canephora ‘Robusta’ and
C arabics cultivar "Variegata' growing at the Gambari
Experimental Station of the Cocoa Research Institute of
Nigeria as there are a number of ways in which such an
agent might find useful application in coffee cultivation
The Gambari Experimental Station is about 23 kilome-
tres south west of Ibadan, Nigeria; and it is situated
between the low land Rain Forest Zone of the Forest
Region and the Southern Guinea Zone approximately
600 feet above sea level with an average annual rainfall
of about 50 inches. The rainy season usually lasts from
April to October with two rainfall maxima in May/June
and September/October. There is approximately a four-
month dry season of varying intensity lasting from No-
vember/December to February /March

Material and methods

Dusing the last week of September 1974, when
berries were stil green but mature on both € canephora
‘Robusta” and € aralica, ethrel at 0, 50, 100, 200, 230,
300 and 500 ppm was applied directly to the bersies of
some selected latezals vatil just before the point of run-
off The volume of selution applied usually amounted
ta between 20-25 ml depending on the number of
berries borne by the selected lateral.  Spraying was
carried out with a 50 ml hand sprayer. A single dose of
cach of the treatments was applied, except the 50 ppm
treatment which was applied on two occasions at in-
tervals of 24 hours to give a double dose This treat-
ment i3 henceforth referred to as 50-2 in this paper.
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In all, there were eight treatments and the eight treat-
ments were replicated five times for each of the two
species of coffee used in this study. Relatively fow con-
centrations of ethrel have been used in this study because
preliminary investigations showed that ethrel at 1000
ppm and above is quite toxic to coffee plants in Ni-
gﬁ[iﬁ.

The number of berries treated per replicate was not
uniform but records were taken of the number at the
time of cthrel application After the application of the
chemieal, periodic observations were made on the berries
so as to evaluate the effectiveness of the various concen-
trations in inducing ripening and abscission of the ber-
ries The number of berries ready for processing wese
counted after day 6, 9, 13, 17, 24, 30, 43 and 50 of
chemical application. All the data collected on ripening
and fruit drop were subjected to analysis of variance and
differences among means were tested for significance
using the / - test method.

Results and discussion

A single dose of ethrel at 200 ppm and above showed
a marked influence on ripening  Within the first six
days after chemical application, ripening was visually
noticeable in the case of €. arabica but this was delayed
till about nine days in the case of €. canephora. In
bath species, the percentage ripe berries increased pro-
gressively with time as a result of the different treat-
ments, but laterals treated with 300 and 300 ppm ethsel
had the highest per cent ripe berries at all times during
the experimental period and these were followed by
those treated with ethrel at 250, 200, 100, 50-2 aad
S0 ppm in that order (Fig 1). Thus ethrel applied at
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300 and 500 ppm caused eatlier ripening than ethrel
applied at 250 ppm and below. Another way of ex-
plaining this phenomenon could be that the ability of
ethrel to stimulate tipening decreases as the fruits beca-
me older, probably as a result of an increase of endo-
genously produced ethylene in the fruits themselves to a
critical level

Analysis of variance on log percentage ripe berries by
the 13th day after spraying showed no significant dif-
ference between the control (0 ppm) znd 50 ppm but
both were, at this stage, significantly different from the
other treatments at P = 005 Also, there was no
significant difference between those sprayed with a
double dose of 50 ppm and a single dose of 100 ppm,
but both showed significant differences from berries
speayed with 300 and 500 ppm (P = 0.05} 'The sams
was also true for the data obtained 17 days after treat-
ment

It is evident from the results of this study that
ethrel at 300 and 500 ppm was more effective in con-
centrating the ripening period of berries in both species
By the 17th day after treatment, for instance 994 per
cent of the berries sprayed with 500 ppm ethrel had
ripened in the arabica whife at the same time, 77.2 pet
cent of those sprayed with the same ethrel concentration
had ripened in the robusta In the controls, on the other
hand, 351 per cent ripe berries were recorded for ara-
bica while only 7 6 per cent was recorded for the ro-
busta. This shows clearly how the hasvest time of both
species had been shifted forward by about three weeks
due to single sprays of ethrel at 300 ppm and above
By the time the experiment was terminated 50 days after
treatment, 0 ppm was the only treatment significantly
different from the others at P = 0.05. The percentages
of ripe berries in the controls were then 65.3 and 32.7
tespectively for arabica and tobusta (Fig 1)

Fruit drop after spraying was estimated at the same
inteevals as fruit ripening and expressed as per cent
berry deop (Fig. 2y, Ftlirel, especially at the higher
concentrations increased the fafl of berries and this phe-
nomenon became more pronounced with time. By the
13th day after treatment for instance, 9 6 per cent berry
drop was induced by 500 ppm ethrel on arabica but this
has increased to 50 per cent by the 24th day (Fig
2A-C) In the case of the robusta sprayed with 500
ppm ethrel, percentage berry drop was 8.04, 13 days
after treatment and this rose to 168 and 41.2 by the
24th and 30th day after treatment respectively (Fig.
2-A, Cand D) It was apparent that ethrel increased
berry drop partly by increasing their degree of ripeness
because many of the berries which dropped were over-
ripe with softer pericarp.

This experiment shows that besides the ability to sti-
mulate the onset of fruit ripening ethrel is also an ef-
fective berry abscission agent. The speed of its response
to both ripening and abscission may be associated with
the high temperatures prevailing in the Western State
of Nigeria at the time of this experiment An agent
such as ethrel, might find useful application in coffee
cultivation  Tor instance, if it were possible to shorten
the ripening period of coffee which normally spreads
over about ten weels (9), the cost of harvesting could
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Fig 2 —Effects of cight concontrations of ethrel on the absdiision of
bealthy coffee birries during five periods fallowing treatmonr

be reduced because there would be fewer pezk picking
periods and more efficient use could be made of the
available labour. Also in large coffee plantations, selec-
tive spraying of large blocks can be carried out so that
harvest can be programmed to meet labour availability
Moreover, because ethrel is an abscission agent, it might
be useful in controlling over-bearing, particularly in the
tigst fruiting year of young trees  With a single fruiting
season, the control of some pests and diseases would be
easier and less expensive,

The abscission property of ethrel might also be very
useful as an aid in the mechanical harvesting of coffee,
but further research is still needed on whether the
chemical can selectively remove ripe berries or not

Semmary

Ethrel (2-chlorcethane phosphonic acid) was ap-
plied as a pre-harvest spray to mature green berries of
Coffea canephora "Robusta’ and Coffea arabica L culti-
var “Variegata® growing in the field at the Gambari
Experimental Station, Idi-Ayunte, Ibadan, in concentra-
tions varying from 350 to 500 ppm so as to investigate
the effect of the chemical on berry ripening and abscis-
sion. At rates of 100 ppm and higher, the chemical
accelerated the on-set of uniform on-the-tree ripening of
begries in both species In the case of ¢ mabica, grea-
test ripening occurred 6 to 13 days following application
as against the 9 to 17 days in the case of C canephora.

At 200 ppm and above, the chemical induced varying
degrees of berry loosening and often, berry drop  The
higher concentrations caused earlier and more rapid
berry drop. It seems bersies had to be of a certain
physiological age before they could be induced to ripen
or abscise,
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