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Abstract

This study was carried out in
the experimental orchard, Faculty
of Agriculture, Assiut University,
Egypt, to study the influence of
organic and spraying K fertilizers
and antioxidant on growth vigour
and fruiting of Balady Mandarin
trees during three successive sea-
sons. Results indicated that Ci-
trine spraving had improved the
shoot and leaf traits and yield
compared to untreated one. Using
Vinasse as a potassium fertilizer
was effective in improving the
shoot and leaf traits and yield
components compared to fertili-
zation by potassium sulphate
{check treatment). All combina-
tions of used Vinasse spraying on
the Citrine treated trees results in
a significant increased in shoot
length and leaf area as well as
fruit retention and yield/trees. No
significant influence was de-
tected on fruit quality except V.C
due to using Citrine spraying
compared to unsprayed ones.
Fertilization by Vinasse gave the
best values of fruit weight and its
chemical properties, whereas,
using potassien spraying unsig-
nificant affected on these traits

compared to the Fertilization by
potassium sulphate. It is evident
from the foregoing results that
using Vinasse as a source for po-
tassium Fertilization improved
the vegetative growth and yield
of Balady Mandarin trees, as will
as fruit quality. In addition it
minimized the production costs
and environmental pollution.
Key words: citrine, environ-
mental pol-
lution, fruit quality, Organic, vi-
nasse, yield.
Introduction

Citrus is one of the most im-
portant cash crops all over the
world, especially in U.S.A. and
warm temperature regions. lt is
well known that the largest fruit
trees area in Egypt, citrus is con-
sidered among the principal and
strategic fruit crops. Mandarin
ranks second crop after oranges
in Egyptian citrus industry. it is
considered the most popular cit-
rus fruits owing to its nutritive
value and is easy to peel. Fertili-
zation is one of the important
management tools in increasing
crop yield. Trees may have the
problem of low productivity due
to the suffering of some macro
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and micro nutrients deficiencies.

Using micronutrients signifi-
cantly increased final yield
through increasing efficiency of
fruiting, also this treatment im-
proved physical and chemical
fruit properties as well as nutrient
status of trees (Abdel-Migeed,
1996; El-Saida, 1996; Dawood er
al., 2000; El-Baz, 2003; Abd-
Allah, 2006; Hafez-Omaima and
El-Metwally, 2007).

Potassjum is a macro nutrient
plays a great regulatory role in
many physiological and bio-
chemical processes of plant. Itis
important in the formation and
function of proteins, fats, carbo-
hydrates and chlorophyll and
maintaining the balance of salts
and water in plant cells (Achilea,
1998). The rate of weathering
and dissolution reaction releasing
K from the add mineral particles
are influenced by soil pH, tem-
perature, moisture and biological
activity and by the reactive sur-
face of the mineral particles (La-
sage, 1995). So, there are in-
creasing interest and demand for
organic, bio and slow releasing-K
sources for both conventional
and organic forming. Vinasse
has high levels of potassium, cal-
cium and organic matter in its
chemical composition as well as
moderate amounts of nitrogen
and phosphorus and could be
represent an alternative to supply
such nutrients in crop production
while alleviating environmental
pollution (Gomez and Rodriguez,
2000). Application of vinasse
significantly increased the sugar-

cane, wheat, pigeon, pea and
maize yield as well as N, P, K, §
and Ca uptake, however, the pre-
dommant effect was mainly to K
and S (Korndorfer and Anderson,
1993). Using vinasse was more
effective in improving the vigour,
nutritional status and berry qual-
ity of grapevines (Hussein,
Maha, 2008). Application of
potassium increased mineral con-
tents and crop vield, as well as
improved fruit quality {Ibraheim
et al., 1993; Achilea, 1998; EL-
Safty et al., 1998, Wei et al,,
2002; Hafez, Omaima and El-
Metwally, 2007 and Ali, 2010).

So, the present study aims to
throw light on the beneficial ef-
fect of using foliar spray of ci-
trine, vinasse and potassien on
vegetative growth, tree nutri-
tional status, yield and fruit qual-
ity of Balady mandarin orchards.
Material and Methods

This study was carried out
during 2008 to 2010 seasons on
49 years old Balady mandarin
trees budded on sour orange root-
stock and planted 5x5 m apart.
They grown on the Experimental
Orchard of Faculty of Agricul-
ture, Assiut University, Egypt,
where the texture of soil is clay
(Table 1). The experiment,
which included two factors, was
set a completely randomized
block design in split plot ar-
rangement with four replicates,
one trees each (24 trees). The two
factors involved this experiment
and their level were arranged in
the experimental plots as follows:
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Table (1): Some physical and chemical properties of the used soil.

Soil | Value*| Soil property| Value*| Soil property | Value*
ropeity
Sand % 2021 |[EC (dSm™) 226 NH,0AC- 33223
L extractale K {ppm)
Silt % 31.60 | CaCOs; % 3.66 | DTPA-extractable] 25.74
Fe (ppm)
Clay 48.19 | Organic matter 1.16 |,, - Mn| 20.31
(ppm)
Texture Clay |Total N % 0.14 1, " Zn| 4.19
{ppm)
pH(1:2.5)] B8.06 |Na HCO, + ex{ 1822 |, - Cu| 3.81
tractable P (ppm)
.. (ppm)

o Each sample represents the mean of three replicates.

The first factor (A) which
occupied the main plots com-
prised from the following two
citrine, as antioxidants and micro
nutrient complex treatments

Al- spraying citrine (citric
acid plus chelated Zn, Fe and Mn
each at 2%) at 0.5% twice at pre-
flowering and fruit setting.

A2- Contro! (water spray-
ing) and Triton B as wetting
agent was added.

The second factor (B) which
occupied the sub-plots consisted
from the following three potas-
sium treatments.

Bl- Potassium sulphate
(48% K;0) 1000 gftree as soil
dressing in two equal batches on
the first week of March and Au-
gust.

B2- spraying Vinasse
(2.02% K,0) at 10%.

B3- Spraying Potassien (30%
K,O) at 0.7%.

Therefore the experiment in-
cluded six treatments, each
treatment was replicated four
time, one tree per each. All solu-

tions of ciirine, vinasse and
potassien were water based.
Both vinasse and potassien were
applied three times on mid of
March, June and August, where
solutions sprays were done till
runoff (10 L/tree).

Other horticulture practices
were carried out as usual. The
following parameters were meas-
ured during the three growth sca-
sons.

A- Vegetative Growth and nu-
trient status:

Four main branches which
nearly uniform in growth, diame-
ter and foliage density and distri-
bution around the periphery of
each tree were chosen and la-
beled in February. In the autumn
growth cycle, the following vege-
tative characters were measured:

1-  Shoot length (cm).

2- Leaf number/shoot.
3- Leaf area (cm?®), where
thirty fuli mature leaves/tree

(from the 4" to 5™ leaf of the la-
beled shoot base) were randomly
taken and weighing 90 sections
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of 1 cm’ (2 sections of 1
cm’/leaf) and then the average

The average leaf area (cmz) =

B- N, P and K in leaves:
Samples of fifty mature
leaves were randomly selected
from the non fruiting shoots of
the spring in mid September to
determine N, P and K in leaves.
Percentage of N, P and K were
determined according to Wilde ef

al. (1985).
C- Yield and Its Components:
Ten  distributed fruiting

shoots around the trees were cho-
sen and labeled before the begin-
ning of treatments. The number
of flowers per each shoot was
counted. Before harvest, the fruit
retention for each branch was

cula .
calculated as Total number of fruits

Total number of flowers

At harvesting time, in the last
week of December, the number
of fruit per tree was counted and
then, the yield per tree was calcu-
lated.

D- Fruit properties:

Samples of 10 fruits were
randomly taken from each tree to
estimate the fruit properties. The
fruit weight and the chemical
fruit properties such as total
soluble solids, ascorbic acid
{mg/100 ml juice) and sugar con-
tents were determined according
to A.Q.A.C. methods (1985).

The obtained data were sta-
tistically analyzed according to
Gomez and Gomez (1984) and
Mead er al. (1993) using the
L.8.D. test for compared the sig-

leaf area was determined as fol-
lows:

Leaves weight (g)
Sections weight (g)

nificance of the differences be-
tween various treatment means.
Results

1- Vegetative growth:

Data in Table (2) showed the
effect of citrine and potassium
application and their interaction
on shoot length and leaf parame-
ters. It is obvious from the data
that the results took similar trend
during the three studied seasons.

Data indicated that citrine
spraying significantly increased
the shoot length, leaves number
and leaf area compared with un-
treated one.

In relation to the effect of
different potassium application,
date showed that the shoot length
and leaf traits were significantly
affected by various sources of
potassium fertilization. Vinasse
spraying led to a significant in-
crease in such growth traits com-
pared to that fertilized by potas-
sium sulphate (check treatment).
Contrarly, potassien spray sig-
nificantly decreased the shoot
growth and leaf traits as com-
pared to check treatment. All
potassium fertilization in the
presence of citrine application
significantly increased the shoot
length and leaves number and
their area compared to unireated
ones. LUising vinasse on the ci-
trine treated trees gave the high-
est growth traits values, whereas
potassion spraying on untreated
trees gave the least one. These
results emphasized the important
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of using vinasse foliar as a K-
fertilization to improve the vig-
our of trees.

It could be concluded from
the obtained data that foliar ap-
plication either citrine or vinasse

singly or incombination were
effective in increase the number
and area of leaves, such effect
gave a pronounced increase in
leaf surface expansion.

Table (2):Effect of antioxidant and potassium fertilization sources on
vegetative growth of Balady mandarin trees during 2008,2009

and 2010 seasons.

Treat. | Shoot length(cm) | Numbers of leaves | Leaf area(cm’)

Char. 2008 { 2009 | 2610 | 2008 | 2009 | 2010 | 2008 | 2009 | 2010
season
Anti'
Al 53.05(46.55{52.5835.0837.87141.36| 9.35 | 9.24 | 9.21
A2 51.64{42.63149.47(33.60136.49(37.52{ 8.53 [8.79( 8.80
L.S.D * * * * * * * ¥ *
K-sources’
B1 52.20144.80|50.18 (34.76136.82139.22 8.91 [9.00 | 8.94
B2 54.87147.75|54.70|35.3639.87|41.68| 9.82 | 9.44 1 9.50
B3 49.9141.23|48.21[32.89{34.91137.43| 8.09 | 8.60 | 8.57
LSD (147129184143 130 1.57{0.15]0.16)|0.25
Anti x K-§°
A1Bl 153.08/46.10;51.50135.83{37.26/42.07| 9.28 1 9.11 | 9.07
ATB2 |55.35|49.40{55.90:36.28|40.9643.50(10.175.75 | 9.77
ATB3  150.73(44.17:50.35|33.13(35.4138.52; 8.60 | 8.87 | 8.79
A2B1  151.33|43.50{48.85{33.70|36.38(36.37} 8.55 |8.90 ! 8.82
A2B2  |54.50146.10|53.50{34.4538.78|39.85| 9.47 |9.13 {9.23
A2B3  149.10[38.30146.07132.66[34.31[36.35! 7.58 | 8.34 1 8.35
LSD [210i1.67 262202 | 185[224:0.22][023037

1, 2 and 3 = Each value represents the mean of 12, 8 and 4 repli-
cates, respectively. * = Significant. .

2- Leaf nutrient composition

Table (3) revealed that N, P and
K concentrations in mandarin
leaves significantly increased
with citrine, as micro nutrients
(Zn, Fe & Mn) and vinasse as an
organic source of potassium
spraying and their interaction.
Nitrogen, phosphorus and potas-
sium were significantly increased
by citrine spraying comparison
with unsprayed one {control).

Such results may be due to role
of Zn, Fe and Mn in plant photo-
synthesis reactions, nucleic acid
metabolism, protein and carbo-
hydrate biosynthesis which due
to increase of leaf mineral con-
tent.

Regarding, the different po-
tassium fertilization sources, it is
clear that the percentage of N, P
and K in the leaves were signifi-
cantly increased due to using vi-
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nasse as foliage spray compared
to potassium sulphate fertiliza-
tion (check treatment). Further-
more, potassien spray led to un-
significant increase in percentage
of N and significant increase in P
in leaves compared to check
treatment. Whereas, such treat-
ment significantly decreased the
percentage of K in leaves than
check treatment. Thus, it could
be concluded that using vinasse
as foliar spray improved the
vigor and nutritional status of
Balady Mandarin trees.

As interaction, data showed
that all combinations of citrine
spraying increased the N, P and
K% in leaves compared to other

fertilization treatments.  The
maximum percentage of N, P and
K was recorded in leaves of ci-
trine treated trees followed by
vinasse spray. On the other side,
the lowest of leaf N and P% were
recorded when trees were not
citrine sprayed and fertilized with
potassium sulphate (check treat-
ment). Whereas, the least per-
centage of K found in leaves of
untreated trees and spraying with
potassien.

Therefore, using citrine as
chelate micronutrient either only
or combined with spraying vi-
nasse as source of potassium was
very effective in improving the
nutritional status of trees,

Table (3):Effect of antioxidant and potassium fertilization
sources on leaf N,P and K of Balady mandarin trees during

2008,2009 and 2010 seasons

Treat.Char. N% P% K% ]
kon P8~ 1 2008 | 2009 | 2010 | 2008 | 2009 | 2010 | 2008 | 2009 2010!
Anti’

Al 246 1 241 | 2.54 [ 0.454 | 0.461 | 0465 | 147 | 155! 1.47
A2 2261223 123610433(0439|0431] 146 1421 1.38
SD * * * %* * E 3 * *

IK-sources®

B1 2.18 | 2.14 | 2.26 {0400 {0413 10398 ! 1.44 | 1.51 { 1.41
B2 267 | 263|278 1047710475]0481) 1.59 | 1.65 ) 1.61
B3 2241220232 '0454{0463|0452| 129 (130! 127
1.S.D 0.19 | 0.16 | 0.14 1 0.014 [0.022]0.025] 0.07 [ 0.13 [ 0.10
Anti x K-S§°

A1BI1 2230217 1231 {041810433,0420: 1.48 ! 1.59 { 1.45
A1B2 2831276/2931048610482!104911162 168! 166
lA1B3 232230238 )04581046910458| 132137 1.31
A2B1 2121210221 1038110393]0376| 1.39 | 1.43 | 1.36
A2B2 2501249 1262 1046710468 0471 1.56 | 1.62 | 1.55
A2B3 216 1210 122504500456 {0446 | 126 | 1.22 | 1.23
tL.s.D 0.27 ] 0231 0.20 [ 0.0200.031 | 0.036] 0.10 | 0.18 | 0.14

1, 2 and 3 = Each value represents the mean of 12, 8 and 4 replicates,

respectively. * = Significant.
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3- Yield and its components:
Data illustrated in Table (4) indi-
cated that fruit retention and
number of fruits per tree were
significantly increased by using
citrine compared with the un-
treated one. Hence, the maxi-
mum yield/tree were recorded in
trees that sprayed with citrine
than unsprayed one. These find-
ings might be due to the positive
action of] micro nutrient and citric
acid in enhancement the activity
of photosynthetic and protein
synthesis in leaves, which in turn
encouragge plant growth. Also,
the favcurable effect of Zn, Fe
and Mn .on these characters may
be attriluted to their effect on
growth parameters, which in turn
improve' yield and yield compo-
nents.

Concerring the effect of different
potassium fertilization sources,
data in abovementioned table
indicatell that using vinasse spray
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significantly increased the yield
components rather than potas-
sium sulpahte fertilization (con-
trol). Meanwhile, potassin spray
failed to show any significant
effect on fruit retention, fruits
number and yield/tree compared
to control. Vinasse spraying im-
prove the vigour and nutrient of
trees, such improvement surely
reflected on increasing yield and
yield components.

Furthermore, all combination of
citrine spray significantly in-
creased the yield components.
Vinasse spraying on the citrine
treated trees gave the highest
fruit retention, fruits number and
yield/tree. However, the lowest
these traits were recorded on un-
treated citrine trees that fertilized
with potassien spraying. These
results could be attributed to
positive effect of vinasse and
citrine on improving the nutrient
status and vigour of trees.
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Table (4):Effect of antioxidant and potassium fertilization sources on
the yield components of Balady mandarin trees during 2008,2009
and 2010 seasons.

Treat.Char.{ Fruit retention %| No. of fruits/tree | Yield/tree (kg)
Season [200812009(2010( 2008 | 2009 | 2010 {2008 { 200912010
Anti’
Al 1.5111.911.8611029(322.4/284.8115.28142.34,43.19
A2 1.26 11.5911.56(72.831276.41250.1110.54{33.86135.75
LSD * * * * * * * * *
K-sources”
B1 1.3111.6911.71181.371291.81263.1111.7}|36.29|37.57
B2 1.6311.9411831105.6{327.71299.7116.47}44.27146.28
B3 1.2111.6211.60176.62(278.61239.5110.55/33.33|34.58
L.S.D 0.1510.1110.18110.10/1590131.95) 1.22 | 1,11 2.65
f&ntixK-S
A1B! 138} 1.85)1.88192.751310.51282.5[13.50|38.75{41.68
A1B2 1.8512.1211.99126.21364.7/318.7[19.75150.30{50.35
A1B3 1.30(1.7611.73 189.751291.9(253.2|12.60(37.16{37.55
A2B1 124 {1.5371.53170.00{273.2{243.7| 9.92 {32.83{33.45
A2B2 141{1.7611.76 185.00{290.7{281.0{13.20138.25{42.20
A2B3 1.1211.4811.47(63.50]265.21225.7] 8.51 129.50{31.60
.S.D 021(0.16]0.25]14.27122.50{45.22] 1.74 | 445 | 5.19

1, 2 and 3 = Each value represents the mean of 12, 8 and 4 replicates,

respectively. * = Significant.
4- Fruit properties:

Results in Tables {5 & 6)
showed that citrine application as
antioxidant and micro nutrient
(Fe, Zn & Mn) significantly in-
creased the fruit weight and vi-
tamin C contents compared to
unapplicated one. Meanwhile,
such treatment did not signifi-
cantly affect soluble solids and
sugar contents over untreated one
{control).

Therefore, vinasse spray-
ing improved the fruit quality in
terms of increasing the fruit
weight, total soluble solids
(TSS), and sugar and vitamin C
contents compared to fertilization
by potassium sulphate (check
treatment). Whereas, potassien
spray significantly decreased the

fruit weight and vitamin C con-
tents and had insignificant effect
on the other fruit traits compared
to check treatment. Hence, the
best fruit quality recorded on the
trees that sprayed with vinasse.
Such improving due to the role of
vinasse as an important source of
potassium that had a major
physiological effects in improv-
ing the fruit quality.

In addition, all combina-
tions of citrine spraying along
with potassium sources improved
the fruit quality as compared to
check treatments. The heaviest
and best fruit quality were found
on the citrine treated trees that
were fertilized with vinzsse. On
contrary, the lightest and least
quality recorded on fruits from
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untreated trees and fertilized by
potassien spray.

So, it could be concluded
that the best results regarding the
fruit quality of Balady mandarin
were obtained with citrine spray-

ing accompanied spray vinasse as
potassium source such treatment
was more effective in improving
the fruit quality than other treat-
ments.

Table (5):Effect of antioxidant and potassium fertilization sources on
fruit weigh, total soluble solids (TSS) and total acidity of Bal-

ady mandarin fruits during 2008,2009 and 2010 seasons.

Treat.Char. | Fruit wiiggt_(gl TsS Total acidity

Season | 2008 | 2009 | 2010 | 2008 | 2009 | 2010 | 2008 | 2009 { 2010

nti’

1 1419313101493 115711661108} 143|147 | 1.48
A2 1353}111931139311.37{1141}10.85]| 136|138 | 1.40
L.S.D * * * NS | NSNS !INSJNSJ/NS
K-sources’

B1 1412 123.1 11472 | 11.11 1112811051 1.44 | 1.42 | 1.41
R2 1453713211525} 11.98|11.83;11.64] 1.26 | 1.20 § 1.32
B3 128.81117.811332[11.33]11.50110.75] 148 | 1.53 | 1.62
L.S.D 6.56 [ 3.07 342 (026 | 0.31 1 0.28 10.09{0.12 | Q.11
Anti x K-§°

A1BI 1420|1242 151.5]11.25|11.36110.60; 147 | 1.48 | 1.50
ALIB2 146.21136.0{157.5:12.10{12.00(11.78) 1.30 | 1.35 : 136
IA1B3 1375128011387 11.35111.62110.8611.54 [ 1.58 | 1.65
A2B1 140.51122.01142.8: 1097111201042 1.41 ¢t 1.36 | 1.32
A2B2 145.2128.21147.5)11.85}11.66)11.50] 1.23 | 130 | 1.28

2B3 120.21107.7 127711130 11,38]10.63 11431148 | 1.59
S.D 930 | 402 | 485 (037 044 | 040 (0,140,171} 0.16

1, 2 and 3 = Each value represents the mean of 12, 8 and 4 replicates,

respectively. * = Significant.
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Table (6). Effect of antioxidant and potassium fertilization sources
on total, reducing sugars and vitamin C (V.C) of Baiady
mandarin fruits during 2008,2009 and 2010 seasons.

Treat. Tg_tal sugars Reducing sugars V'.C {mz/g)
SChar, 2008 | 2009 [ 2010 ; 2008 | 2009 ) 2010 | 2008 L2009‘f2010 |
eason
IAnti'
AT 809914 777 {309 338307 4558462014331
A2 T80 | 894 | 7.54 {294 { 3.20 | 2.90 | 44.82 143,52 | 41.97
1..5.D NS I NS | NS|[NS|NS| NS * * *
K-
ources’
1 7.78 ) 8.88 | 734 | 3.16 | 3.19 | 2.88 | 44.59 { 44.75 | 42 64
B2 8301944 ! 787 | 294 {321 3.19 14729 146.82 | 44.72
B3 7.75 1 8.78 1 7.57 [ 2.93 | 3.47 [ 291 | 43.72 | 43.01 | 41.07
L.SD 1036025028 0.18]022 023! 052 | 0.55 | 1.07 !
Anti x K-§°
AIBI 780 885¢t746 291 334289 4439 46.00]43.36
AIBZ 860953 8131313324 339 484549504576
rAlB3 78719021 7.62}1322)]356)297 143.90143.10]41.82
A2B1 77618921740 1342 | 3.04 | 286 {4479 143504192
\A2B2 ( 8.00 7936 ) 7.61 ;275 3.18 [ 3.00 146.13144.14 | 4368
2B3 763 | 855752265328 284 4355142.93"'40.33
IL..8.D 051036039026 {031 {033 076! 079 | 1.534

1, 2 and 3 = Each value represents the mean of 12, 8 and 4 replicates,

respectively. * = Significant.
Discussion and Conclusion
Micronutrients play a great
regulatory role in many physio-
logical and biochemical proc-
esses of plant. Iron (Fe) com-
plexes with proteins to form im-
portant enzymes in the plant and
associated with chloroplasts,
where it has some roles in the
synthesizing chlorophyli. Zinc
(Zn) has been identified as com-
ponent of almost 60 enzymes,
therefore, it has a role in many
plant functions and it has a role
as an enzyme in producing
growth hormone (JAA). Manga-
nese {Mn) participates in several
important processes including
photosynthesis and metabolism
of both nitrogen and carbohy-
drate. Foliar fertilizers as chelate

should be easily absorted by
plants, rapidly transported and
easily released their ions to affect
the plant (Nijjar, 1985 and Mar-
schner, 1996).

In addition, citrine as anti-
oxidant compound has auxinic
action, since it contain citric acid.
It also, has synergistic effzct on
the biosynthesis of carbohy-
drates, flowering and productiv-
ity of fruit trees as well as con-
trofling the incidence of most
fungi of fruil trees, In general,
the use of antioxidant is safe for
human, animal and environment
{Elade, 1992), The status of nu-
trient in the tree resulted from
spraying  different  solutions
might be attributed to quici ab-
sorption via leaves and the lim-
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ited loss of the nutrients when
they were sprayed.

All these effects improve
vegetative vigour and nutritional
status of trees induce an increas-
ing photosynthesis, nutrient up-
take and synthesis of total carbo-
hydrates and proteins. As well
as, mainfaining a good balance
between total carbohydrates and
N in favour improving floral bud
induction and fertility coefficient
which inducing an increase in the
yield.

Hence, it could be concluded
that citrine spraying effective in
improving the tree vigour ex-
pressed as an increase in shoot
growth and leaf surface expan-
sion and its nutrient status and
yield.

The above mentioned find-
ings are in accordance with those
obtained by  Abdel-Migeed
(1996), El-Saida {(1996), Dawood
et al. (2000), El-Baz (2003),
Abd-Allah (2006) and Hafez-
Omaima and  El-Metwally
{2007). They revealed that micro
nuirients foliar sprays enhanced
nutritional status and improved
the yield and fruit quality of or-
ange and mandarin trees.

Potassium is important in the
formation and function of pro-
teins, fats, carbohydrates and
chlorophyll and in maintaining
the balance of salts and water in
plant cell (Marschner, 1996).
Crop demands for K become
great expense due to lack of natu-
ral K resources. Exploration of
alternative sources of potassium
has been taken into considera-

tion. In addition, there are in-
creasing interest and demand for
organic, bio and slow releasing-K
sources to conventional and or-
ganic forming. Vinasse, as a
sugarcane distillery wastes, has
been used as soil amendment,
since it contain important
amounts of plant nutrients and
organic matter. Vinasse contains
high leveis of organic matter,
potassium, calcium and moderate
amounts of nitrogen and phos-
phorus. It improved the structure
moisture retentions and pH of
soil and biological properties in-
ducing an increase in availability
of certain nutrients. Application
of vinasse is a common practice
in sugar cane cultivated areas and
can fully substitute K and par-
tially P on crops fertilization
{Gomez and Rodriguez, 2000 and
Resende ef al., 2006).

Therefore, it can be con-
cluded that vinasse foliar as a K-
fertilization was useful to im-
prove the vegetative vigour and
nutritional status of trees induc-
ing an increase in fruit set %,
yield and fruit quality.

These results emphasized the
importance of potassium fertili-
zation to get complete healthy
trees. In addition, its usefulness
in saving potassium fertilization
cost and reducing environmental
problems, since the vinasse has
high density syrup waste from
the sugar industry, which may
cause environmental problems.

The promotive effect of po-
tassium fertilization on growth
nutrient status and fruiting of
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citrus trees were emphasized by
Ibraheim et al. (1993), Achulea
(1998), El-Safty et al. (1998),
Wei er al. {2002), Abd-Ailah
(2006), Mostafa and Saleh
(2006}, Hafez-Omaima and Met-
wally (2007) and Ali (2010).
They concluded that using differ-
ent forms of potassium fertiliza-
tion had a positive effect on leaf
mineral content, fruit set and
yield as number or fruits weight
of citrus trees.

Conclusion:

Therefore, it could be con-
cluded that spraying trees with
either 0.5% of citrine twice at
pre-flowering and fruit set or vi-
nasse at [0% three times at mid
of April, June and August singly
or incombination improve the
tree nutrient status, yield and
fruit quality. In addition, it
minimize the production cost and
environmental pollution which
could be occurred by excess of
industrial wastes.

References

Abd-Allah, A.S.E. (2006). Ef
fect of spraying some macro
and micro nutrients on fruit
set, yield and fruit quality of

Washington nove! orange

trees. J. of Appl. Sci. Rese. 2

{(11): 1059-1063.
Abdel-Migeed, M.M. (1996):

Effect of some macro and

micro nutrients on mineral

content, productivity and
fruit quality of Novel orange
trees. Ph.DD. Thesis in Po-
mology, Fac. Agric.,, Ain

Shams Univ,, Cairo, Egypt,

26-89.

Achilea, O. (1998): Citrus and
tomato quality 15 improved
by optimized K nutrition. In:
Improved crop quality by nu-
trient management. Anac, D.
and P. Martin-prevel {eds).
Kluwere Academic Publish-
ers, 19-22.

All, MM. (2010): Effect of dif-
ferent sources of nitrogen
and potassium fertilizers on
growth and fruiting of Bal-
ady mandarin trees. Ph.D.
Thesis in Pomology, Fac.
Agric., Assiut Univ., 57-169.

Association of Official Agricul-
tural Chemists (1995). Offi-
cial Methods of Analysis
l4th ed. (A.Q.A.C.) Benja-
min Franklin Staticn, Wash-
ington D.C., U.S.A., 490-
510.

Dawood, S.A.; A.M. Hamissa
and A .A. Fi-Hassing (2000):
Response of young Washing-
ton novel orange trecs grown
on slightly alkaline clay soti
to foliar application of che-
lated micronutrients. J. Ag-
ric. Seci., Mansoure Univ.,
(25): 5229-5240.

Elade, Y. (1992): The use of an-
tioxidants to control gray
mould (Botrytic cinera) and

white mould (Sclerotinia
scletotiorwm) in  various
crops.

Ei-Baz, ELT. (2003). Eifect of
foliar sprays of zinc and bo-
ron on leaf mineral composi-
tion, yield and fruit storabil-
ity of Balady mandarin trees.
J. Agric. Sci., Mansoura
Univ., (28): 6911-6926.

328



Assiut ). of Agric. Sci., 42 (Special Issue )(The 5" Conference of Young Sci-
entists Fuc. of Agric. Assiut Univ. May,8, 2011) (31 7-331)

El-Saftyy, M™MA.;, EA. El
Menshawi  and  Robeii
(1998): Response of Wash-
ington novel orange trees to
different doses of potassium
sulfate. A- Yield, fruit qual-
ity and mineral composition.
J. Agric. Sci. Mansoura
Univ., 23: 2611-2618.

El-Saida, S.A.G. (1996): Physio-
logical studies on nutrition in
citrus, Ph.D. Thesis, Fac. Ag-
ric. Menofia Univ,, 62-157.

Gomez, K.A. and Gomez, A A.
(1984): Statistical Procedures
for Agriculture Researches
(2nd ed.) Published by John
Wiley and Sons, New York,
U.S.A. 10-20.

Gomez, J. and Rodriguez, O.
(2000). Effect of vinasse on
sugar cane productivity.
Rev. Fac. Agron. (Luz) 17:
318-326.

Hafez-Omaima, M. and L M. EI-
Metwally (2007): Efficiency
of zinc and potassium sprays
alone or in combination with
some weed control treat-
ments on weeds growih,
yield and fruit quality of
Washington novel orange or-
chards. J. of Appl. Sci. Res. 3
(7. 613-622.

Hussein, Maha, M.A. (2008):
Physiological studies on
yield and fruit quality of
some seedless grapevine cul-
tivars. Ph.D. Thesis, Fac. Ag-
ric., Assiut Univ,, 261.

Ibraheim, T.A.; F.F. Ahmed and
K.G. Assy (1993): Behavior
of Balady mandarin trees
(Citrus reticulate L.) grow-

ing in sandy soil to different
forms and concentrations of
potassium foliar sprays. As-
siut J. of Agric. Sci. (24).

Komdorfer, G.H. and Anderson
(1993). Use and impact of
sugar-alcohol residues vi-
nasse and filter on sugarcane
production in Brazil. In
Proc. Of Inter. American
Seminar 12, 164-170, Mi-
ami, USA, 15-17 September.

Lasage, A.C. (1995): Fundamen-
tal approaches in describing
mineral dissolution and pre-
cipitation rates. In: White
AF. Brantley, S.L. (eds)
Chemical weathering rates of
silicate minerals, Reviews in
Mineralogy 31, 23-86.
Washington : Mineralagical
Society of America.

Marschner, H.C. (1996): Mineral
nutrition of higher plant.
Academic Press Limited
Text Book 2™ Ed. 868.

Mead, R., R.N. Gurnow and
A.M. Harted (1993): Statisti-
cal Methods in Agriculture
and Experimental Bioclogy
(2nd ed.). Chapman and Hall,
London. 10- 44,

Mostafa, EAM. and M.MS.
Saleh (2006): Response of
Balady mandarin trees to gir-
dling and potassium sprays
under sandy soil conditions.
Research J. of Agric. And
Biolo. Sci. 2 (3): 137-141.

Nijjar, G.5. (1985): Nutrition of
fruit trees. Mrs. Usha Raj
Kumar for Kalyanin publish-
ers, New Delhi, 10-52.

329



Aly et al. 2011

Resende, A S.; R.P. Xavier; O.C.

Oliveira; S. Urquiaga; R.J.
Alves and R.M. Baddey
{2006): Long-term effects of
pre-harvest burning and ni-
trogen and vinasse applica-
tion on yield of sugarcane
and carbon and nitrogen
stocks on a plantation in per-
nambuco, N.E. Brazil Plant
and Soil, 281, 339-351.

Wei, L.J; C. Fang; L. Dongbi,

W. Yun Fan, Y. Chang Bing

30

and W.Y. Hua (2002): Potas-
sium chioride on growth of
citrus tree, yield ard quality
of fruits. Soil and Fertilizers
Beijing, 4: 34.

Wilde, S.A., B.B. Goey, 1.G.

Layer and J.K. Voigt (1985):
Soils and Plant An:lysis for
tree culture. Publithed by
Mohan primlani, Oxford and
IBH publishing Co., New
Delht, 1- 142,



Assiut J. of Agric. Sel., 42 (Special Issue )(The 5" Conference of Young Sci-
entists Fac. of Agric. Assiut Univ. May,8, 2011) (317-331)
oS gl el e dildal jdaall Gomy delradl )i
S Ny AR Adadly 5 il pail) o BaSH Clddag
G gl g
G 5 pua foallal il plilae ok diae Al
2 g el G £3a ¢ Tadae
e 71526 ¢ seda ¢ oyl Rmalas = Aot 40K — cpsbuud !
i = Jagrd = a3 daals — Al ) A0 - sl o’
2010 « 2009 « 2008 AEie aud go N Dla il ol 230 sl
Op sl i) LS Al )2 ese — Jagpud daala Aei ) B A0S A
e e ll ALYl ( Fe, Zn & Mn 5 s jealic 5 5081 slias)
sl gail o (o gl gl iy Okl gll ¢ pubisill) o gpuslill O30 Al
gﬁl.ua_a'}" M Sy ,_é.)hn ﬂi‘“«"‘h laddd ",3 Ol y &353Rl Aflalty
-paal 33 ja Addkall adadll o3 A0 glkell ALlSH Cilelhalll ga padill
Do Lo it o el g
pant ) (Aplie (5 sina juabic y 5auSl sad) op iadls (5 0 g -
A Ky @)sY dabiay g Y1 dob Cun e (g it gaill Cdie
AR ) 55 A ladL A e 350 ealiall g e
il a3 Q_.ﬂ "__mtug“ Sewall jlaeS | puligh ?L)i::.u'l L;J‘l -
?je_ut\_”n i 1) ZJ_)LE.. 51“5_, J seancall 5 4551 ;\.“LHJ L,;)maﬂ
(s SN Alald)
Bl W Sl ety ol i) oF Jeliah Aldlae el -
il A Sy 35 Aalu gy g eV gl B Ay a ga
Dt Bl & i latDU  pemadlt
patheas S5 SLAN () g dealal) palll Josadl Gubisgl) 3 ) Jaw -
Aomge S e ad gl GO GF ey LS ¢ glasSH
oyl il dpanilly 45 e Clicalt 23a e
ol g o St (3 Aladd s A gl S At jall 036 2l (e
Al A dally g paadl gall pusd ) Al G35 Cua laa i Laalal
alIS3 JalS e Saiad B 4 5ad pefbead 33 i Jseana G pa e

331





