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ABSTRACT

This study was conducted during 2004 and 2003
growing seasons at a private farm at EL-Nubaria, Behira
Governorate, Egypt. The objective of this study was to
investigate the response of * Caning” apricot trees to three
amounts of irrigation water using drip Irrigation system
[t 27716 m'/fed/year(control), Iy: 235586 m'/fed/year
1,:1940,12 m’/fod/year] , the three potassium fertilization
levels|K,: 80 Kg K,O/fed/year (control), K;: 100 Kg
K;O/fed/year and K, : 120 Kg K,0/fed/year] and their
combination on the vegetative growth, the leal chemical
composition, yield and fruit quality of “ Casino” apricot
trees. The trees were 6 years old, budded on apricot
rootstock, planted at 4.5 x 5.5 m apart in sandy soll. The
results revealed that (I} treatment was superior for
vegeiative growth characters ;trumk cross sectional
area{TCA), leal aren and the mew number of
shosts/branch. Also, leaf N, P and K contents as well as leafl
ehiarophyil reading, yleld and fruit weight as compared to
the other treatments In the second season. On the other
Sand, (I;) treatment gave the highent significant value of
leaf fres proline content frult firmness , starch %and
carotens for * Canino”™ apricot fruits in both asasoms.
While, the highest values of the chemical propertiss Le.
percontage of TSS, total sugar and acldity were gained
from (1,) treatwient in both seasons.

Concarning the sffects of potassium fertilization levels,
the results, indieated that K; treatmeont had incressed the
vegelative growth characters (trunk tress-sectional ares
(TCA), Yesf area and sumber of shoot/branch), the highest
losf values of N and K contenis and leaf chiorophyll
reading In both seasons. Meanwhile , leal P content did not
refloct any significant response due to using different rates
of potassium ferfilization in both season. On the coatrary
the K, treatment gave the lowest value for leaf fres proline
coutent In beth seasons. Moreover the application of 120
Kg K Ofad/yoar (K;) gave the highest yield /tree, frult
weight and quality in both seasous but the only exception
was for starch % which was reduced.

The interaction effects betwoen the different irrigation
amount and the potassium fertilization levels, the results
revealed that I; xK; or I, x K, gave the highest significant
mean values of (TCA) in the second senson. Meanwhile, |,
x K; gave the highest significant mean values of leaf N
content and leaf chiorophyll reading in both seasons.
Furthermore I; x K, gave the best resuits for leaf N content
in the second semson and for lealf K content in the twe
studied seasons. The maximum value of leaf free proline
was obtalned from I, x K, in the second season only.. The

\

1 Sebahis Hort, Res., Alex. Hort. Res. Instit.,, Agric. Res. Center, Egypl.
Received Jan |, 2006, Acoepied March. 18, 2006,

highest yiold kg/tres and fruit weight were found in the
troe under I; x K; and 1; x K; in the first and second
seasons, respectively. As for leaf P content and fruit quality
sihe results did net shew any significant .

It could be recommended from this sindy that
irrigation of “Canino” apricot trees planted in Egyptian
sandy soll using 2355.86 m’® water /ffed/year and 120 kg
K,O/fediyear is suitable for obtaining good vegetative
growth, intreasing tree yield and impreviag fruit quality.
In addition, advantage of preserving lnrge amount of water
in the irrigation precess, .

INTRODUCTION

“Canino™ apricot cultivar is considered one of the
important deciduous fruits which succeeded in our
local environmental conditions. It has many advantages
as low chilling requirements, early bearing, a high yield
with good guality for fresh consumption and processing.
Apricot trees widely spread in Nubaria region which is
considered a new reciaimed area. Most of this soil is
considered sandy loam. This type of soil has its own
problems as low capacity of water rotation and poverty
in nutrient contents. In addition, it is well known that “
Canino” apricot trees, are highly sensitive to soil
humidity as the deficiency in water irrigation is often the
most limiting factor for crop production. Also, the
requirements of nutrition are high.Therefore, apricot
growers abuse the drip irrigation systems by applying
much of water irrigation to increase yield without
knowing the true requirement of apricot trees. Many
investigators illustrated that the application of irrigation
levels such as Assafl ef al, (1975) observed that the
highest yield, the largest fruit size and most vigorous
trunk growth were observed when a high water regime
(40 and 807 available water in the 0~600 mm and 0-
1200 mm layers, respectively) was maintained during
the shoot growth and fruit development stages.
However at the rest of the seasons, imrigation was
applied when the 0-600 mm layer was at wilting point
and the 600-1200 mm layer at 60% available soil water.
Black (1976) and Levin et al., (1979) pointed out that
the drip irrigation enables a restricted volume of welted
soil to be maintained with small fluctuations in water
tension and with the development of a dense root system
with minimum loss of water and fertilizers by leaching.
Also many authors documented favorable effects of
using the drip irrigation system on vegetative growth
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and yield of eppie (Cripps 1971, Pacholak 1986, Erfand
Proctor 1989).Under the Egyptian conditions, many
investigators indicated that the use of optimum rate of
drip irrigation system improved the vegetative growth,
yiold and fruit quality on several crops. (EL-Morshedy
et al,, 1997 on pear, Khalil e al.. 2000 on apple, El-
Wazzan ef al.,2000 on orange). Similar conclusion was
obinined by Abd EL-Messeih and El-Gendy (2004a &b)
on “Canino® apricot trees planted in sandy soil in
Nubaria ares under the drip irrigation system. Irrigation
interval 100 to 200 m bar as soil moisture suction was to
improve vegetative growth, leaf mineral content, yield
and fruit quality.

Conceming epplying potassium fertilization in sandy
soil is very important because the trees which suffer
from potassium deficiency is more liable to “Water
Thirst Phenomenon”. In addition it is well known that
apricot frees need excess amount of potassium
fertilization. The role of potassium element is essential
to increase the fruit size as it preserves the water
contents of cells. It is & cofactor in chlorophyll,
production photosynthesis process and improving the
peel coiour of fruits. Many workers indicated that the
application of potassium fertilization improved vegetate
growth increased the yield and improved fruit quality.
Mansour et af, (1986) reported that the potassium
sulphate gave the best results for fruit weight,size and
colouration in peach. Furthermore, Attala, (1997) on
spple and E! —Sabrout and Kessem (2002) on crange
mentioned that, the application of potassium fertiiization
through the drip irrigation improved vegetative growth,
yield and fruit quality.

Thus, this work aimed to evaluate the different levels
of drip imrigation and potassium fertilization on
vegetative growth, jeaf chemical composition, yield and
fruit quality of “Canino” apricot wees grown in sandy
soil coiditions!

MATERIALS AND METHODS

The present study was carried out during the two
successive seasons of 2004 and 2005 at a private
orchard at EL-Nubaria region, Behira Govemorate.
Fifty-four trees, 6 years old of the “ Canino™ apricot
{Prumus armeniaca L.) 8s uniform as possible were
selected for this study, These trees were grafted on
apricot rootstock and pianted at 4.5 x 5.5 m apart (169
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trees/fed.)The same trees were used in the two
experimental seasons. The trees received the same
horticultural practices as usually done in this orchard.
The usual fertilization program was about 20 m® organic
manure/fed/year mixed with 200 kg calcium
superphosphate in granules form, ( 15.5 %P,0s) were
added in round trenches (20cm depth) close to the root
system around the tree camopy. In addition macro
nutrients were applied as fertigation twice a week from
February till September. Nitrogen fertilization was
carried cut by adding 100 Kg N/fed/year as ammonium
nitrate {33.5%) and potassium by 80 kg K,O/fed/year as
potassium sulphate while phosphorus fertilization by 40
L/fed as orthophosphoric acid. Moreover, micro
nutrients were added as foliar sprays of a mixture of
chelated Fe, Zn and Mn in April and May, while foliar
Ca chelate was added separately after the end of bloom
period. Leaf analysis for the N,P and K contents were
taken at last June 2003 before the experiment. The
results are shown in Table 1.

Table 1. leaf N,P and K contents before starting the
experiment.

N P K
(%) (%) (%)
1.75 1.55 1.27

The physical and the chemical properties of the
sandy soil of the experimental site had been analyzed
according to Chapman and Pratt (1961). The results are
shown in Table 2.

The drip irrigation systemn was used in this orchard
by four drippers per tree (each, one of 8L/h discharge )
are set on two lateral lines for each row of the tree on
the two opposite sides, situated within 50 cm each side
of the trunk. All drippers were left for 2.30 hours daily,
so the tree will be irrigated with 80 L/day, which was
done every 6 days weekly from March to September, as
for the rest of months, the irrigation program was
conducted as follows in Table 3.

The chemical characteristics of the irrigation water
used in this study were analyzed according to Chapman
and Pratt (1961) and the results are shown in Table4.

1

‘Table 2. The physical and the chemical characters of the experimental site.

Soil depth Texture H EC, Soluble cations Meqg/L Solubie anions Meq/L
(cm) P (dvm) Na™  Ca™ Mg K HCO® cCr SO/
0-30 Sandy loam 7.7 5.85 294 16.0 11.0 1.6 2.8 267 285
30-60 Sandy Jloam 7.6 3.13 16.2 3.1 1.3 2.5 9.50 17.6
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Table 3. The quantity and the number of frrigation
during 2004 and 2005,
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water applied per month in each irrigation treatment

Irrigation Total
troatmonts Jan. Feb. Mar. April May Jume July Aug. Sep. Oct. Nov. Dec. Viree/vesr
11 control 160 960 1920 1920 1920 1920 1920 1920 1920 960 640 240 16400
2 136 816 1632 1632 1632 1632 1632 1632 1632 816 544 204 13940
B 12 672 1344 1344 1344 1344 1344 1344 1344 672 448 168 11480
The number
of 2 12 24 24 24 24 24 24 24 02 8 3 208
irrigati
The same rate was applied in two exprimental seasons
Tabled: Water characters of the experimental site. ]
" EC TDS Cations Anions meg/L,
P dvm  ppm Na”___ Ca" Mg K HCO, cr SO
74 0.94 410 33 2.1 L1 0.1 1.6 4,2 08

The tested treatments of the experiment were based
on two major factors (&): three levels of irrigation water
ffed/year which resulted from decreasing the time of
irrigation as follows:

1= 2771.6 m"/fed/year (control).
I;= 2355.86 m’*/fed/year

L= 1940.12 m*/fed/year
(b): three levels of potassium fertilization as follows:

K= 80 kg/fed /year (controf).

Kz= 100 kg/fed /year

Ky= 120 kg/fed /year

The trees received the normal cultural practice
usually adapted for this farm except potassium
fertilization which was in granular form of potassium
sulphate (48% K,0). The amount of fertilizers per tree
were dissolved in one liter of water and applied in a
circle around the trunk of the tree under the irrigation
drippers. The total amount of potassium fertilization
levels were divided in three portions as follows:
1- Quarter the amount was added from mid February to

the end of March. '

2- Half the amount was added from April to June
3- And the remaining quarter was added from July to
September.
The above portions were added twice a week for 60
irrigations,
The amount of water in every irrigation and the rates
of potassium fertilization are shown in Table 5.

The experiment included 9 treatmemts which
represented the combination of three irrigation rates and
the three potassium fertilization levels. The experiment
layout was split- plot system in a randomized complete
blocks design. Irrigation rates were randomly distributed
in the main plots, whereas, fertilization treatments were
in the sub-plots. Each sub-plot contained two trees and
replicated three times.

Data Recorded:
1-Vegetative growth measurements:

Four main branches ,as uniform as possible, were
chosen from each experimented tree, tagged and the
average of the new shoot number/ selected branch was
counted, in late October. To estimate the increase of the
trunk cross-sectional area (TCA) in cm? according to the
formula : circumference = 2 JI and cross sectional area =
Ji? where JT= 3.14 and r = 1/2 the diameter (Westwood,
(1988)). The diameter of every studied tree was
determined at 10 ¢m over the union at late February and
late October of every experimental year. To determine
the leaf area, samples of 10 mature leaves were collected
at random from each studied trec on mid August,
washed with tap water and dried with cotton. The
determination of leaf area was carried out using leaf area
meter Model (1-203, CID, inc, USA).

2 -Determination of leaf chemical contents:
i f ) |

leaf chlorophyll reading was recorded using
MINOLTA CHLOROPHYLL METER SPAD-502
(Minolta camera. Co., LTD Japan) at the field in mid
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Table 5. The time and amount of applied irrigation water (m*/fed) and K fertilization levels for every irrigation
treatment during the growing season of “Canino” apricot trees.

Time of
Treatments irrigation Water
iNlllllbﬂ' o period/day uanti
rrigations q ty
Water quantityt Potassivm rate fyear b Min. (Litreeday)
Y 3 kg K,;O/fed/year g
m°/tree/year /fed/year 2
K, 80"
I 16400"  2771.6" K, 100 205 2 30 80
K; 120
K, 8¢
I, 13.940 2355.86 Ky 100 205 2 12 68
K; 120
K, 80
I, 11.480 1940.12 K. 100 205 i 45 56
Ky 120
¥ water quantity for 169 trees /fed. H Either water or potassium = control.

June. The average of ten readings was taken on the
middle of leaves from all over the tree circumference.

b- Determipation of leaf free proline content

On the first of August in both studied seasons, leaf
samples were taken to determine free proline
contentaccording to Singh ef al,, (1973) by using 0.5 gm
of dried mature leaf sample which were homogenized in
10 mi 3.5% suiphosaliclic acid and centrifuged for 5
minutes at 300 rpm and decanted, then filtered through
Whatman No.2 filter paper. The supernatant diluted and
injected in Beckman Amino Acid Analyzer 119 CL. The
proline concentration was determined from standard
curve and calculated on dry weight basis.

¢- De ination of |

To estimate the effect of different irrigation and
fertilizer treatments on the leaf mineral composition,
samples consisted of twenty mature leaves that were
collected at midshoot of current, at late of June, in both
seasons. The leaves were washed several times with tap
water, rinsed three times in distilled water, and then
dried at 70-80 °C in an electric air-drying oven to a
constant weight. The dried leaves of each sample were
ground in porcelain mortar to avoid contamination with
any minerals, 0.3 gm from the ground dried material of

mineral co ition:

each sample was digested with H;O; and H,SO,
according to Evenhuis and De Waard (1980). Suitable
aliquots were taken for the determination of mineral
elements. Total nitrogen ard phosphorus were
determined colorimetrically according to Evenhuis
(1976), and Murphy and Riley (1962), respectively,
Potassium was determined against a standard curve by
flame photometer {Chapman and Pratt, 1961). The
concentrations of macro elements were expressed as
percent (%)on dry weight basis,

3- Yield and fruit quality measurements:

The total yield of each studied tree was determined
on weight basis (kg) at harvest time at the first half of
June of both studied years. twenty mature fruits from
each studied tree were taken at random to determine
fruit quality. In each sample, fruit weight was recorded
as {gm) firmness was determined according to Magness
and Taylor (1925) pressure tester using a 5/16 plunger.
Total soluble solids (TSS%) in the juice were
determined using a hand refractometer and the acidity
percentage was determined according to AOAC (1980) ,
the starch % was according to Woodman (1941) and
carotene pigments in fruit skin tissues was determined at
harvest time and caiculated as mg/100g fresh weight
according Wettstein (1957).
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All obtained data were, statistically f analyzed
acconding to Steel and Torrie (1980) and the Duncan’s
test was used to compare the differences between
treatrnents means.

RESULTS AND DISCUSSION
1-Vegetative growth characters:

The results presented in Table 6, generally, indicated
in the first season increasing irrigation water amount
increased the trunk cross-sectional area (TCA), leaf area
and number of new shoot/branch. Regarding to (TCA),
and leaf area the differences between I, and |, were not
significant enough to be mentioned. In the second
season 1 had significant effect on (TCA), leaf area and
number of new shoot/branch. Those results were true in
both growing seasons and matched well with those
reported by Lotter ef al., (1985), Erf and Proctor (1989)
and Neiisen et al. (1995),0n apple. Recent studies on
“Anna” apple and “Canino™ apricot trees by Khalil ef
al., (2000) and Abd EL-Messeih and EL-Gendy (2004-
a) respectively, proved that there was a positive trend
between the optimum amount of water applied 10 trees
and the trunk cross sectional area (TCA), leaf area and
average shoot number /selected branch.

Concerning the effects of potassium fertilization
levels on vegetative growth characters of “Canino”
apricot trees, the results in Table 6 showed that TCA,
leaf area and average number of new shoot/branch,

increased as the potassium fertilization levels increased,
The application of 120 Kg K;Offed/year stands
favorably and responsible for the statistically increments
for the studied vegetative parameters over the two
fertilization treatments, in both seasons. The only
exception was observed in TCA, where, potassium
fertilization at the rate of 100 kg K,O/fed gave similar
trend compared to those applied with 120 kg K;O/fed, in
the first season. Meanwhile in the second season there is
no different occurs between K; and K; .The
enhancement of vegetative growth by the application of
potassium fertilization may be due to its vital
contribution in several metabolic processes in plants,
and its role on assimilating the photosynthetic reaction
{Marschner, 1994). Those results are in line with
Kassem (1991), Kilany and Kilany (1991) and Attala
(1997) on apple trees and El Morshedy (1997) on peach
who concluded that, increasing the supply of mineral-K
progressively and significantly, increased vegetative
growth characters.

As for the effect of interaction between the
application of various water irrigation amount and
potassium fertilizer rates on the vegetative growth
parameters of “Canino” apricot trees, the results in
Table 6 did not show any significant combination,
indicating the absence of such an interaction on TCA,
leaf area and average number of new shoots/branch in

Table 6. Effect of different levels of irrigation water and potassium treatments on vegetative growth
characters of "Canino'* apricot trees in 2004 and 2005 seasons.

Treatments 2004 2008
Potassium N. of new N. of new
rmt’:‘:d rates ':S!‘g‘ l‘":::;r“ shoots/ 1;(':.'} Leaf area cm? shooty/
KiO/fed branche branche
1,2771.6 68.07a 24.88a 11.67a 69.15b 2690 13336
1;2355.86 67.80a 24.77a 11.30b 69.76a 27318 1433 a
1, 1940.12 ; 67.33b 21.55b 8.60¢ §146¢ 21.03 ¢ 863c
K, 80 67.13 b 2297¢ 9.57¢ 68.02b 2395¢ 10.53 ¢
K; 100 58.04a 23.38b 10.73b 69.08 b 25.19b 1243
K; 120 68022 2485a 11.27a 69.27a 26,11 a 13.33a
1,2771.6 K, 80 67.20 24.10 10.60 63.20D 25.82 11.60
K, 100 68.40 24.33 11.80 69.45C 27.24 13.60
K; 120 68.60 26.20 12.60 69.3B 27.64 14.80
1,2355.86 K, 80 67.10 24.00 10.50 63.47D 2588 12.60
K; 100 68.20 24.20 11.60 70.40 A 27.48 14.80
K; 120 63.10 26.1¢ 11.80 70.4 0A 28.57 15.60
1, 1940.12 K, 80 67.10 20.80 1.60 674 0E 20.14 7.40
K; 100 67.53 21.60 8.80 674 0E 20.85 8.90
K; 120 67.35 2224 9.40 6160E 22.11 9.60
significant of "
interaction NS NS NS - NS NS
TCA= trunk cross sectional arca

values followed by the same letter (s), through a particular column of means, are not significantly different, using Duncan's multiple range test at

0.05.
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both years. The exception was found in the second
season, as the treatment combination of applying
(12)2355.86 m’ water /fed /year and receiving 100 or 120
kg K,Offed/year gave the highest mean values for TCA.
Those results are in the same direction with Khalidy and
Nayyal (1976) on lemon and EL-Sisy (2001) on guava
who noticed that using the high level of the amount of
water applied plus the higher dose of potassium fertilizer
improved the vegetative growth.

2-Leaf chemical composition:

u mineral content;

Results presented in Table 7, indicated that, nitrogen
percent of “Canino” apricot leaves, significantly
increased with (I;) level compared with those other
treatments in the first season. While in the second
season the difference between (I;) and (I) was
insignificant. In both season, leaf potassium content,
significantty increased with (I;) rate as compared to
other rates. On the other side, leaf P content did not
reflect any significant response due to using different
retes of imigation in the first season. While (1,) rate,
significantly increased leaf P content in the second
season. These results may be due to leaching of mineral
elements by more irrigation. Moreover, the results are in
general accordance to that reported by Pacholak (1986),
who mentioned that the optimum irrigation tended to
increase apple total leaf N,P and K content . Also apple,
trees protected from rainfall by tent-like covers of
polyethylenc had less foliar N,P and K based on either

concentration or amount per unit leaf area than
unprotected ones (Erf and Proctor, 1989). Moreover in
Egypt those results are in partial agreement with those
found by Abd EL-Samed, (1995) and Mohamed
{ 2003) on olive, Abd EL Messeih (2000) on apple and
Abd El, Messeih and EL-Gendy (2004-b) on apricot
trees.They concluded that, leaf N,P and K content
gradually and significantly increased as a result of
optimum irrigation rate applied. On the other side, EL-
Morshedy et al., (1997), reported that deficit irrigation
throughout the growth season, significantly, increased
leaf N,P and K content of Le Conte pear trees.

Concerning the effect of potassium fertilization on
teaf N,P and K% of **Canino™ apricot leaves, the resuits
presented in Table 7 showed that, in both seasons, the
experimental trees received K, (120 Kg K,O/fed/year)
potassium sulphate had significantly higher leaf N and K
contents as compared with those of other treatments. On
the other side, leaf P content did not reflect any
significant response due to using different rates of
potassium fertilization in both seasons. These results
agree with those obtained by Attala, (1997) on apple
EL-Seginy and Khalil, (2000) on Le Conte pear Kassem
and EL-Seginy (2002) on peach, EL Sabrout and
Kassem (2002) on orange and Mohamed (2003) on
olive. They conciuded that, leaf N and K content
increased by increasing potassium application rates,
while; leaf P content was not significantly affected.

Table 7. Effect of different ievels of irrigation water and potassium treatments on N,P and K of "Caning"

apricot Jeaves in 2004 and 2005 seasons

Treatments 2004 2005
Potassium
Irrigation . " "
rates w/fod K::)tf?ed N (%) P (%) X (%) N (%) P (%) K (%)
1,2711.6 2.10a 0.226 a 148 b 203a 0.160b 1.49b
I, 2355.86 203 b 0.157a 1.55a 204a 0.167 a 165a
Iy 1940,12 1.83¢ 0.137 2 1.38¢ 1.70b 0.127¢ 1.37¢
K, 80 1.77¢ 0.160 a 1.30¢ 1.77¢ 0.157a 1.30 ¢
Ky 100 207b 0.157a 140 b 1940 0.153a 1460
K; 120 213a 0202a 1.7t a 207a 0.150a 1.75a
1,2771.6 K, 80 L8O E 0.180 130F 180E 0.170 1.20H
K; 100 2.20B 0.170 140D 2.10B 0.160 1.5JE
K3 120 230A 0.327 1.73B 220A 0.157 1.75B
1,2355.86 K 80 1.80E 0.160 1L40E 1.90D 0.170 1.50F -
K; 100 210C 0.160 1.50D 203C 0.170 1.58D
K; 120 2.20B 0.150 175 A 220A 0.167 188 A
i; 1940.12 K, 80 1L70F 0.140 1.20G 1.60 G 0.130 1.20H
K; 100 1.9 D 0.140 i.36F i.70F 0.130 1.28G
K3 120 150D 0.130 1.65C 1.80E 0.127 1.62C
gignificant of :
in ion L1 NS . » * NS 1]

values followed by the same letter {3), through a particular column of

means, are not significantty different, using Duncan's multiple range test at 0.05.

-
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Resuits of the interaction effects among the various
irrigation levels and different potassium fertilization
treatments on leaf N, P and K contemt of “Canino”
apricot trees listed in Table 7, clarified that the
inadequate influence of irrigation amount, irrespective
of N was found to be remarkably increased as a results
of fertilization with 120 Kg potassium sulphate/fed/year
with (1,) 2771.6 m*/fed/year or (I;) 2355.86 m*/fed/year
irrigation rate in the first and second season,
respectively as well as in I, x K, for leaf K content in
the both seasons.

f hyil read ir {ine content:

It is evident from Table 8 that the leaf chlorophyll
reading was significantly higher in the “Canino” apricot
trees grown under high irrigation rates {control) than 1,
and I, treatments in the first season. However, in the
second season I, (2355.86 m’/fed/year) significantly
gave the highest chiorophyll reading compared to those
of the other treatments. On the contrary the free proline
contents of leaves were significantly increased in the
‘case of the trees grown at the deficit irrigation ([,) and
decreased in (1) and (l,), respectively in two
experimental seasons. This means that deficit irrigation
stimulate the biosynthesis and accumulation of this
amino acid in leaves and in the same time reduced
leaves total chlorophyll values. The accumulation of
leaf free proline content in tree under water stress may
be due to its inability to synthesize more chlorophylt and
protein (proline is an essential factor in biosynthesis of

chlorophyll, (Hussein 1998). Similar results are in a
good line with Abd EL Messeih (2000) on apple trees
and Abd EL-Messeih and EL -Gendy (2004-b) on
apricot trees. They stated that under water stress
condition, leaf chlorophyll reading reduced and free
proline increased as consequence of deficit irrigation.
On the other side, EL-Mansi et al, (1999) mentioned
that, increasing the amounts of applied water up to 1000
m’/fed. significantly decreased the chlorophyll and the
proline contents in pea leaves.

Regarding the effect of different levels of potassium
on ieaf chlorophyll reading and free proline contents of
“Canino” aprioct trees, the results in Table 8 showed
that in both seasons the highest leaf chlorophyll reading
was associated with high level of potassium fertilization
(120 Kg K,O/fed/year). Meanwhile the lowest value was
found in the tree treated with of 80 Kg K,O/fed/year
(control). The above mentioned results conceming leaf
chiorophyll content are in line with those previously
obtained by Bakr er al, (1980) and El Sabrout and
Kassem (2002) on orange. On the contrary El Morshedy
(1997) on peach mentioned that the chiorophyll values
were depressed as potassium dose increased. The leaf
free proline value was significantly decreased in leaves
of trees fertilized by 120 Kg K,O/fed/year while the
highest value was found in the trees fertilized by 80 Kg
K, Offed/year.

Data of Table 8 showed that the comparison among
the mean vaiues of various treatment combinations

Table 8, Effect of different levels of irrigation water and potassium treatments oleaf chlorophy!! reading and
free proline of "' Canino" apricot leaves in 2004 and 2005 seasons

Treatments 2004 2005
teafl . leafl Leaf free
Potassium Leaf free proline "
chlorophyil chlorophyll roline
Irrigation rates my/fed Krgf:ed eadim " mgmmi g dry et : m"’" 06 g
2 (SPAD}. welght (SPAD) dry weight
1, 2771.6 31302 578¢ 31.73b 580c
1;2355.86 31.00b 583b 3197a 5.81b
1, 1940.12 224 0c T724a 21.77¢ 8.16a
K, 80 2743 ¢ 6.30a 27130¢ 662a
K; 100 28.23 b 6.27b 28.73b 6.59b
K; 120 2903a 625¢ 2940a 6.56¢
1,2771.6 K, 80 J0.10E 5.81 30.20E 582E
K; 100 31.20C 5.76 31.80D 580G
K; 120 3240A 570 3320A 5.781
1,2355.86 K, 80 30.00F 5.82 30.20E 584D
Kz 100 31.10D 5.83 3260C S8IF
K, 120 31.90B 5.85 33.10B $T9H
1, 1940.12 K, 80 22201 7.28 21.60 H 821 A
K; 100 22.4CH 7.23 21.80G 8.16B
K; 120 2260 G 7.22 21.90F 8.11C
Significant of interaction st NS i i

valuee foliowed by the same letier (3), through a particular column of means, are not significantly different, using Duncan's multiple range test

st 0.05.
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exhibited that spplication of I; (2771.6 m’/fed/year) +
K; (120 kg K;O/fed/year) for leaf chlorophyll reading in
both seasons and I, (11480 m*/fed/year) with K, (80 kg
K;O/fed/year) for free proline content, in the second
scason that gave the higher values.

3-Yield and fruit quality

EXieid ang physical properties:

Analysis of variance in Table 9 showed that the
maximum Yyield in kg/tree end fruit weight was gained
by treatment (I,) and (I;) in the first and second seasons,
respectively. However, the lowest yield and fruit weight
were recorded from treatment (I;) which received the
least water amount in both seasons. These results may
be attributed to the greater amount of synthesized
metabolites which can be considered as a final result of
improving all physiological processes including nutrient
uptake. (Khalil, 1991). These results agreed with those
reported by Pacholak (1986), Ali er al, (1998) and
Khalil er al,,(2000) who concluded that adequate water
supply for apple trees is an important factor for
maximizing its production. On the other hand, the
results in Table 9 clearly showed that, fruit firmness
markedly increased with decreasing water applied rates
compared with the control in both seasons. These
findings were more pronounced with water irrigation at

11480 m’ /ed/year (I;) when added in both seasons.
Such resuits may prove that the amount of applied water
affects firmness. These resuits are in full agreement with
those reported by E! Morshedy and Haggag (1997)on
peach.Ali er al., (1998), Abd EL- Messeih (2000) and
Khalil er al,, (2000)on apple who concluded that fruits
produced under dry conditions were higher in the
firmness value.

As for the effect of the different potassium levels on
yield Kgitree, fruit weight and fimness of “Canino”
apricot trees the data in Table 9 indicated that the trees
grown at the high potassium level (K;) gave
significantly the highest yield kg/ tree and fruit weight
and firmness followed by K; while the least significant
values were detected in K, treatment in both seasons.
Similar tend was found by Mansowr o
al,(1986),Kassem and EL-Seginy (2002) and Mohamed
(2003) on peach and olive respectively, who reported
that potassium sulphate increased yield and improve
fruit quality.

Concerning the effect of the interaction between the
irrigation treatments and the potassium fertilization
levels on yield Kg/tree, fruit weight and fruit firmness,
the data in Table 9 indicated that “ Canino™ apricot trees
at K, ievels with the control and I, treatments gave the

Table 9. Effect of different levels of irrigation water and potassium treatinents on yield /tree. fruit weight and
firmness of *' Canino" apricot trees in 2004 and 2005 seasons

Treatments 2004 2005
Potassiu it fruit
Irrigation rates m*/fed meates Y ield/tree  (ruit weight ﬁrr:nm YieldAree  fruit weight firmness
L2771.6 49.37a 3291a 57¢ 54.71b 35.03b 593¢c
I,2355.86 4790 b 31.73b 6.03b 36.40 2 36.67a 6.50b
1,1940.12 4147¢c 2560 ¢ 6.16a 42.70¢ 2603 ¢ 6.87a
K, 80 44.07¢ 2684 ¢ 547¢ 46.72¢ 29.20¢ 585¢c
Kz 160 45900 3037b 597¢c 5203 b 32.87b 6.47b
K, 120 48.77a 3333a 647a 55.00a 3567a 7.00a
1,2771.6 K, 80 46.30E 23.60E 520 48.70F 3140F 540C
K, 100 48.70C 3340C 5.80 $5.60D 35.30D 6.10BC
K120  5260A 3630 A 6.10 59.80 B 3840B  6.30 ABC
I, 2355.86 K, 80 45.20F 27.50F 5.60 5040 E 3240E 5.90BC
K, 100 4760D  3230D 5.9¢ 58.20C 3740C  640ABC
K, 120 5090B 35408 6.60 60.60 A 40.20 A 7.20 AB
L 1940.12 K; 80 40.201 23.60H 5.60 41201 23801  6.20ABC
K; 100 41,40 H 25.40G 6.20 42.30H 2590H 6.90 AB
K; 120 4280 2780 F 6.70 460G 2840G . 7.50A
-W Of inmm 1] "y NS L 11} 298 L L)

valuzs followed by the ssme letier (s), through a particular colunin ofintans, art not significantly different, using Duncan's multiple range test

n0.05.
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highest mean values for yield and fruit weight in the first
and second seasons, respectively. On the other hand, in
the second season, 1; x K, gave the highest mean value
of fruit firmness.
b- Chemical properties:

Data in Table 10 indicated that TSS%, total sugars
% and acidity % in the fruit juice were significantly
increased in the control I, followed by 1; and I, in both
seasons. Only exception as for TSS% the difference
between 1, and I, was not enough to be significant in
both seasons, On the contrary the starch % and carotene
significantly increased in [, treatment followed by I, and
1; treatments, in the two experimental seasons.
These results indicated that fruit quality of “Canino”
apricot trees was found io be better using a lot of water
supply than water deficit conditions. These results
agreed with those reported by Khalil et al, (2000)
Mohamed (2003) and Abd-EL-Messeih and El-Gendy
(2004a).

Concerning the effects of potassium fertilization
rates on chemical properties (percentage of TSS, total

sugars, acidity ,starch and carotene) of “Canino™ apricot
fruit, the results in Table 10 showed that TSS %, total
sugars % and acidity % were increased as a result of
increasing potassium fertilization rates. Application of
120 kg K,O/fed/year was superior for ail results in the
studied chemical properties compared to other
treatments in both seasons. As for TSS%, the results
indicated that the differences among three levels of
potassium fertilization were not enough to be significant
in two experimental seasons. These results are in line
with Cummings and Reeves (1971), Attala (1997),
Kassem and EL-Seginy (2002) and EL-Sabrout and
Kassem (2002) working on several crops, they reported
that TSS %, acidity % and total sugars % were
positively related to potassium applied. They added that
the lower hydrogen ion concentration with the
concomitant positive correlation between potassium
supply and fotal organic acids as potassium was
increased. On the other hand, the starch % was
significantly increased at K, in comparison with other
treatments in both seasons. The exception was found in

Table 10. Effect of different levels of irrigation water and potassium treatments on chemical characters of

Canino" apricot fruits in 2004 and 2005 seasons

Trestments 2004 2008
Potassium 7SS Total carelens TSS Total r——
r:mu;:d K::md " “&m Aci;:lty su,:cn _',L:“ " “:: " Acl;:ity Su;i _1:"
L2116 13152 4963a 0538 3299%c 3573c 13.18a 49.83a 0.54a 32.79c 34.85
1,2355.86 1307a 49130 051b 3343 3860 13152 49220 053 3329 3537
1, 1940.12 11.850 4443c O48c  3697a 37.30a 11.72b 4410c 047c 37.00a 36.40a
K. 80 12€62a 4733c 050b 3471a 3523 1262a 47.37¢c  050c 3473 3442
K2100 12802 47.70b 0.50b 34.48ab 236400 1268a 47.73b 0520 3423% 3527
K3 120 1275a 4817a 052a 34.20b 38.00a 1276a 48.1ta 053 3421b 3693
L2176 x 80 1312 4920 052 3336 3420 1314 4940 053 3334 3325
K3 100 1316 49680 053 3296 3550 1317 4990 055 3266  34.80
K2 120 1319 5010 055 3246 3750 1322 5020 056 3238 3850
1,2355.86 K, 80 1295 4880  0.51 3398 3520 1311 4820 051 3388 3440
K2 100 1311 4910 051 33468 3680 1314 4920 053 3336 3520
K 120 1344 4970 053 3286 3780 1320 49980 055 3266 3850
194012 g, 80 118 4420 048 3680 3630 1160 4400 047 3700 3560
Ka 100 1184 4440 048 3700 38O 1172 4410 048 3730 3580
K3 120 1192 4470 049 3710 3870 1185 4420 048 3760 37.80
significant of interaction NS NS NS NS NS NS NS NS NS - NS
TSS= Total soluble solids

valuzs followed by the same letter (s), through a particular column of means, are not significantly different, using Duncan's multiple range test ot

0.05.
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the first season, the potassium fertilization at the rate 80
Kg K;O/fed gave similar trend compared to those
applied at 100Kg K,Offed.

No significant differences were observed for
interaction effects between varying irrigation levels and
potassium treatments on chemical properties of
“Canino™ apricot fruits (Table 10).
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