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RESPONSE OF AMAR APRICOT TREES TO SPRAY
WITH YEAST EXTRACT AND KINETIN

Bakry*, Kh. A, E. and A. L.\Yapas**
*Hort. Dep. **Agric. Bot, Dep,
Fac. of Agric., Moshtohoe, Zagazig University(Benha branch)
ABSTRACT

This study was conducted during 1999 and 2000 seasons on Amar
apricol trees grown in the expecimental farm at Faculty of Agnc.,
Moshtohor, Qalubia Govemorate as atempt to improve the productivity
and fruit quality by using the naturally source of many growth factors,
;(.5:., yeast extract (YE) and/or that synthetically growth promeodter, i.c.,

inctin,

Foliar spray with yeast extract at 50,100 and 200 mUL, kinetin a1
10, 20 and 30 ppm and yeast extract a1 100 mVL + kinetin at 20 ppm,
besides waler spray as control were applxcd 2 times viz.: the first spray
was at full bloom ) stage (i.c., February 18® 1999 and February 21* 2000)
during 1* and 2™ seasons, respectively. While, second spray was two
weeks interval after the first one. The randomized complete block design
with 3 replications was used for amanging these 8§ spray treatments for
evaluating their influence on the following measurements:

1- cropping indication (fruit set %%; fruit relention? and yield
Kgitree); 2-fruit quality i.c. both physical (weight ~size - flesh % and
fruit firmness) and chemical properties (TSS %, acidity, T.5.5./ acid
eatio, Vit.C, total sugar and reducing sugass content); 3- leaf &fruit N, P
and K contents and lcaf photosynihetic pigments content during three
stages of fruit development.

Obtained dala revealed that all cropping and fruit quality
measurements were positively responded 10 all applicd yeast exteact and
kinectin treatments when compared with the contral. Yeast exwracs at 100
mlL + Kkinetin at 20 ppm and yeast extract at 200 mlL surpassed
statistically other treatments. In addition, all applied yeast extract and
kinetin treatments increased both leaf &fruit N, P and K contenis as well
as lcaf photosynthetic pigments content during certain three stages of
fruit development comparing with the control. Also, Yeast extract at
100mU/L + kinetin at 20 ppem gave the highest values in this respect.
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INTRODUCTION

Apricot is one of the major Temperate Zone fruits planted in Egyp,
Amar apricot cultivar is one of the most favorite carly summer fruit in
Egypt. The common reduction of final yield returns ?"h" to _th obvious
and high percentage of flower dropping before setling or directly their
abortion after set. . .

Many trials have been camied out for increasing fruit set and
minimizing fruit drop by the use of different factors including plant
growth regulators (Corgan and Widmoyer, 1971) or Potash fertilization
(Nageib e7 af, 1991). Biofertilizers were very safe for human, animal and
enviranment and using them reduced the great environment pollution,
The various positive effects of applying reactivated dry ycast as a newly
used hiofertilizer were attributed o its own of different bioconstituents
such as, higher percentage of protein, Jarge amount of vitamin B and the
natural plant growth hormone namely cytokinins, In addition, application
of active dry yeast was very effective in relcasing CO; which refleeted on
improving net photosynthesis (Ferguson ¢/ af, 1995), The possibility of
using the active dry yeast for improving growth and productivity of fruit
crops was mentioned by (Subba Rao, 1984 and Nijjar, 1985). Active
dry yeast at 0.1 % caused a striking improvement in growth, yicld and
quality of the bemies for Rad roomy grapes (Abhmed ¢f af, 1997). In
apple, dry yeast was very effective in improving leal area, nutritional
status of the trees, yield and quality (Mansour, 1998). In Valencia
orange trecs, spraying active dry yeast al 0.25 to 0.75% on Mazrch or /
and August was favorable in improving growth, yield, fruit weight and
volume (Hegab ef af, 1997). In Washington navel orange, spraying yeast
extract at 100 & 200ml/L and some growth regulators improved fruit sct
percentage and reducing June drop (Atawia and EL-Desouky, 1997).

Hence, this study aimed 10 improve fruit set, fruit yield and its
quality as well as clements & photosynthetic pigments in Jeaves of Amar
apricot cultivar by using yeast extract and Kinetin as foliar spray.

MATERIALS AND METHODS

This study was carried out during two successive seasons (1999
and 2000) on 20 years old Amar apricot trees grafied on seedling apricot
rootstocks. The trees were at 7 X 7m.apant grown in clay loamy soil 2t
the Experimental farm of Faculty of Agriculture at Moshtohor, Zagozig
University, Qalubia Govemnarate, Egypt.
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Twenty-four healthy trees were carcfully sclected as nearly uniform
as possible in vigorous and size and received regularly the same
agricultural practices adopled in the orchard.

The complete randomized block design was used, where the
expeniment involved 8 treatments with 3 replicates each of one tree.

Sclected trees were sprayed twice: - at full bloom stage (ic,
February 18% 1999 and February 212 2000), 2- two weeks after the first
onc as follows: «

1-Tap water (as control). 5- Kinetin at 10 ppm.

2-Yeast extract at S0mU/ L. 6-Kinetin a1 20 ppm.

3- Yeast extract at [00mI/ [, 2.Kinetin a1 30 ppm.

d-Yeastexwract am 200ml' L. S-Yertoaxtx 100mlL +Hinctinat 20 ppm
Preparation of Yeast extract:

The dry pure yeast powder was activated by using sources of
carbon and nivogen with the ratio of 6:1 (Barnett ¢f al, 1990 and EL-
Desouky ef al, 1998). This ratio is switable to get the highest vegetative
production of yeast {cach ml yeast contained about 12000 of yeast cells).
Then the media was frozen and thawed directly before usage, Tween. 20
was added as a spreading agent for all treatments,

The yeast extract used in the present study was analyzed for
phytohormones, mineral elements “macro and micro”, amino acid, total
carbohydrates, reducing sugars as glucose, enzymes and Vitamins by
Mabmoud (2001) as shown in Table (1) and Fig. (1).

The response to investigated treatments was cvaluated through
determining the following parameters: -

Fruit setting and yicld:

Four main branches grown at different directions of the tree were
selected and 1agged with about 3em. diameter @t their bases. At full
bloom, number of flowers per branch were counted and recorded. Set
fruits were counted and recorded 3 weeks after full bloom. At harvest
time (May 5° 1999 and May 7® 2000) the number of retained fruits for
cach spray treatment were counted and estimated as percentage of total
number of fruit setting. Yield per tree in Kg was determined.

Fruit quality: -

At harvest time, sixty fruits were randomly taken from cach
treatment (20 per replicate! tree) were used for the physical and chemical
propertics (i.c. average fruit weight in gram, size, flesh %, fruit firmness,
T.5.5%, acidity %, T.S.S / acid ratio, vilamin C, total sugars and
reducing sugars) were determined according to A.Q.ALC, {1980).
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| Fig (1): Chromntograms of endogenous IAA, GA3 and ABA at




-Some bioconstituents and mincral content in leaves and l’rni(_s:
Bioconstiteents and mincral content in leaves and fruits were
determined during three stages of fruit development: 3}‘.“(“'" fruit
setting: B} atter endocarp slone development; <)+ after fruil matusity.
Photosynthetic pigments content were determined in fresh leaves using
the methods described by Nornal (1952). Total nitragen, phosphorus and
potassium were determined according the methods desceibed by
Horneck and Miller (1998); Jackson (1970) and Hormeck and
Hanson (1998) respectively.
-Statistical analysis: - :
Dala obuined during both scasons were subjected 1o analysis of
variance according to Snedecor and Cochran (1980). Means were
differentiared using Duncan' s multiple testes according to Duncan
(1955).

RESULTS AND DISSCUSSION

Effcct on fruiting: !

Data in Table (1) clearly indicate that diffecent applicd treatmenits
i.e -yeast extract and kinetin as well as combination of the medium
concentration of yeast extract and Kinctin (i.c 100 mlL. YE and 20 ppm
kinctin). significantly increased fruit sl percentage of Amar apricot cv.
in both scasons of this study.

The positive effect of different wearmems in fruit set % was
reversed on the other estimated characters, since the percentages of the
retention mature fruits was also significantly increased, These beneficial
cffects were extended to the total yield per tree.

The major beneficial effects were obtained by the application of
100 ml L yeast extract + 20 ppm Kinetin, 200ml/ 1. yeast extract,
100mU/1, yeast extract and 30 ppm Kinetin treatments, respectively.
EfTect on fruit physical properties: -

As shown in Table (2) fruit weight, size; flesh % and fruit firmness
was markedly increased with different treatments. The heighest increase
of fruit weight (38.00, 37.00 gm/ frui1) was existed with 100 ml/ L yeast
extract + 20 ppm. Kinctin treatment followed by yeast extract at 200ml/
1. in both seasons. Also, the abvious result was the increase of fruit size
by yeast extract at 100mY L + Kinetin at 20ppm treatment comparison
with the ather trealments, Concerning the average percentage of flesh in
Amar apricol nits was posilively responded 1o the investigated spray
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treatments. The greatest value of fruit flesh % was statistically exhibited
by veast extract at 100ml/ L + Kinetin at 20ppm.i ¢. 86.50% a-nd 85.00%
during both seasons, On the other hand, other spray treatments increased
the percentage of flesh over control.

As for fruit firmness Table (2) clearly shows that the treatment of
100m1A, yeast extract +20 ppm Kinctin gave the heighest significant
increase comparing with the other treatment in both scasons of study.
Effect on fruit chemical properties: - .

Data in Table (3) showed that juice TSS% of Amar apricot cv,
varied in their response to the investigated foliar spray treatmenls as
increased it over eontrol during both seasons, but the obtained increasc
by yeast extract at 100ml L + Kinetin a1 20ppm.foliar spray surpassed
statistically the analagous anes of other treatments,

With regard to the cffect on the total acidity percentage in fruit
Juice, insignificant differences were cven increase or decrease.

As for fruit juice T.SS/ Acid ratio data in Table (3) revealed that
yeast extract at 100m)/ L + Kinetin at 20ppm treatment gave the highest
value in this respect when comparcd with other treatments,

As regards the Vitamin C content in fruit juice, there was an
increase in this content but did not reach the level of significance, except
yeast extract at 100ml L + Kinetin at 20ppm, Kinetin a1 20ppm and
Kinetin at 30ppm treatments.

Data in Table (3) also clearly show that total and reducing sugars
conlent of Amar apricot fruils responded positively to the different
applied treatments in most cases, however (he yeast extract at 100ml L +
Kinetin at 20ppm, Kinetin at 30ppm and yeast at 200ml/ L. resulted in the
highest values in this content.

Effect oo leaf and fruit N, P, K conteats: -

Data presented in Tables (4&S5) clearly indicate that different
applied treatments increased N, P and K levels in the leaves and fruits of
treated trees duning the three assigned stages of fruit development (afier
fruit set, after endocarp stone development and afler fruit maturity).
Yeast extract at 10dm)/ L + Kinctin at 20ppm.treatment gave the highest
values in this respect when compared with other treatments.

Eflect on [caf pigments conlent: -

As shown in Table (6) foliar applications of yeast extract or Kinetin
with the threc applicd concentrations significantly increased the total leaf
cGment of photosynthetic pigmenis (ie, chlorophyll a&b and
carotoniods) during the thre2 assigned stages of fruit development in both
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scasons. Also, Yeast cxtract a1 100ml/ L. + Kinctin at 20ppm treatment
gave the highest values of chlorophyll a&b, caroteniods and total
phaotosynthetic pigment contents during three stages of fruit development
when compared with other treatments and control as well.

Data of the present study indicated that application of synthetic
plant growth regulators ie. Kinetin led to increase fruit se1 %, fruit
retention %, fruit yield in Kg/tree (Table, 1), fruit weight, fruit size, flesh
% and fruit firmness (Table, 2). Also, total soluble solids (T.S.S %),
T.S.Sf acidity, vitamin C, total sugars and reducing sugars were also
increased, but total acidity was reduced (Table, 3) as well as the clements
conient in both leaves and fruits and photosynthetic pigments in Jeaves
(Tables, 4&S5 and 6). In other swudies, similar results were obtained by
Guardiola e af, (1993), Kouka e/ al, (1994); Atawia and EL-
Desouky (1997) and Attala, ef al, (2000) gained analogue results.

OF interest in the present study was the experimentation of the

natural source of phytohormones and vilamins i.c. yeast extract of
activated yeast for the first time on apricot and the comparison of its
effects with that of synthetic plant growth regulator (Xinetin), This
approach is very important because there are many cautions about using
such synthetic substances on fresh marketable vegetable and fruits used
for human consumption. [n addition, an individual synthetic plant growth
regulator is likely 10 have some favorable influence and others that are
unfavorable (Atawia and El-Desouky, 1997).

Biosynthesis of phytohormones -  like substances by
microorganisms (incloded yeast) were reported by many workers. OF
these are, Lippi ef al, (1988); Nicto and Frankenberger (1989) and
Mahmoud (2001).

Therefore, we compared different ¢ffects of using yeast extract
with those of Kinetin. In this respect, data obtained indicated that yeast
extract increased N, P and K contents in the fruits of treated teees, The
increase of fruit set that reflected on increasing yield / tree and other
benclicial effects of diffcrent aspects of Amar apricot fruits.

Morcover, these obvious effects of yeast extract led to the increase
of fruit set, fruit retention and yicld in Kg / wee. This was in addition to
the increase of the sink abilit)' in fruit lhlougb incrmsing the leve) of
endogenous phytohormones. This could be interpreted on basis that
increasing both mineral uptake endogenous regulators in fruits act
through mobilization of nutrients and other substances vitamins and
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phytohormones (Rajput and Babu, 1985) from the source (leaves) to
sink (frunat),

Therefore, in our opinion, it is safe to advise Amar apricot cv.
producers 1o speay their trees twice, with yeast extract at 100mlf 1.
+kinetin at 20ppm. or yeast extract at 200m1/ ..
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