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INTRODUCTION

Agricultural expansion needs in
sandy soil a great amount of suitable irrigation
water which already not sufficient to meet all
the expected demand in this respect, as long as
there in an obvious shortage in irrigation water
specially under the conditions of the new
reclaimable areas, the projects of reclamation
depend on wells, sanitary drainage, diluted sea
water ...etc. Generally, the problem of soil
salinity and saline water used for irrigation is
considered as a limiting factor for the success
of such projects. Steinhardi ef al, (1995).

In addition, plant growth is adversely
in saline soils by the presence of high
concentrations of soluble sodium as well as
certain soluble cations, due to increase in
osmotic pressure and reduction in water
availability to plants. Since, the olive cultivars
plantations may be located principally in (arid

and semi-arid zones) this will arise some
proplems connected with salinity of soil or the
sources of irrigation. Sense ef al, (1990);
Kelin et al., (1994); Ghanta et al., (1995),
Steinhardt ef al., (1995); Al-Juburi, (1996);
El- Azab et al, (1998); Al-Juburi and Uasry,
(2000); Okubo and Sakuratani, (2000) and
Guracia ef al, (2002). The present study was
designed to study the effect of salt stress on
stem and leaf chemical constituents of three
olive cvs. grom in sandy soil under 6000 ppm,
SAR6 and two levels of chloride (low and
high) in irrigation water.

Moreover, minimizing the injuries
resulted by salt stress through folair spray with
some growth regulators in order to allecviate
such disorders observed on growth of the three
investigated olive cultivars.

MATERIALS AND METHODS

The present investigation was
conducted during two successive seasons,
2002 and 2003 at Sheik-Khalifa Farm, Al-Ain
UAE. Uniform and healthy one-year-old
(Olea europea L.) transplants of three olive
cultivars namely “Coronaiki; Manzanillo and
Aghizi Shami” were the plant material used in
this study. In both seasons and during 2™
week of March these plants were planted in
pots of 30 cm. in diameter that have been
filled with specific weight of media consisting
of polting soil and sand at equal propositions.
Irrigation was done every other two days by
providing each pot with % liter of tap water
until May 1* during first and second seasons.
The following treatments were used:

1- Control ( tap water).

2- Saline solution with 6000 ppm; SAR6 and
low C1:SO,.

3- Saline solution with 6000 ppm; SAR6 and
high CI:SO, _

4- Saline solution with 6000 ppm; SAR6 and
low C1:SO, + PP33; at 500 ppm.

5- Saline solution with 6000 ppm; SAR6 and
high CI:SO, + PP;3; at 500 ppm.

6~ Saline solution with 6000 ppm; SAR6 and
low C1:SO, + BA at 20 ppm.

7- Saline solution with 6000 ppm; SAR6 and
high C1:SO, + BA at 20 ppm.

8- Saline solution with 6000 ppm; SAR6 and
low C1:SO, + CCC at 1000 ppm.

9- Saline solution with 6000 ppm; SAR6 and
high C1:SO4 + CCC at 1000 ppm.

The different treatments were arran-
ged in a complete randomized design where
solutions were prepared as shown in Table (1)
to be applied starting from May Ist till the
experimental wasterminate in November,
during the two seasons of study. Transplants
in each treatment were applied with saline
solution every four days at the rate of %
liter/pot. The growth regulator treatments
were applied each four times (June 15th, July
15th, August 15th and September 15th) during
the first and second seasons. "Tween 20" as a
surfactant at 0.1 % was added to all foliar
spray solution.

The accumulated salts were removed
every 2 weeks from the pots by irrigation,
followed by rewatering with salt solution the
next day. Control treatment was applied only
with tap water at % liter four days apart.
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Table (1): Preparation of different saline solutions used.
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I- Chemical analysis.

In this regard shoot content of (total
carbohydrate and total soluble sugars) and leaf
content of (total free amino acids & proline) as
well as leaf mineral composition in response
to various investigated treatments included in
2002 and 2003 éxperiments were concerned.

I-1. Total sugars:

Total sugars were determined in dry
samples (0.1 gm.) photometrically at 490 mm
to the phenol method and using ethyl alcohol
for 1 hour at 70 °C as described by Dubis ef
al., (1956).

I-2. Total carbohydrates (free & compound
sugars):
Total carbohydrates were determined
in dry samples (0.1 gm)

II-1. photometrically at 490 Mm according to
the phenol method and using sulphuric acid
for 2 hour at 100 °C as described by Dubis et
al., (1956).

II-3. Estimation of total amino acids and
proline contents:
a) Total free amino acids

Total free amino acids were
determined according to the photometric
Ninhydrin method of Moor and Stein, (1948).
The blue colour produced by Ninhydrin
reacion at 100 °C was determined in
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colouremetr at 570 mp of alanine was used for
calculation of total amino scids content.

b) Proline content.

The proline was .determined in fresh
leaves according to the method.described by
(Bates ef al., 1973) and confirmed by Draz,
(1986).

I-4. Leaf mineral determination:

a) Total nitrogen by semi-micro-Kjeldahl
method as out lined by (Pregl, 1945).

b) Phosphorus using spokal spectrophoto-
meter at 88.2 p.v. according to the method
described by (Murphy and Riely, 1962).

c) Potassium and sodium estimated by flame
photometrically using the methods recom-
mended by Brown and Lilleland, (1946).

d) Calcium, magnesium, iron, manganese and
Zinc were determined using Atomic abso-
rption spectrophotometer “Perkin Elemer-
3300” after Chapman and Pratt, (1961).
N, P, K, Ca, Mg and Na concen-trations
were expressed as percentage whereas Fe,
Mn and Zn nutrients were calculated as
ppm.

All the obtained data were subjected
to analysis of variance and significant
difference among means were determined
according to Snedecor and Corchran, (1972).
In addition, significant differences among
means were distinguished according to the
Duncan's multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION -

I- Effect of foliar sprays with PPs;;, BA and
CCC on stem total carbohydrates and
sugars contents of three olive cultivars
transplants:

A- specific effect:

Concerning the specific effect of
olive cultivar on stem, total of carbohydrates
and sugars content of Coronaiki; Manzanilio
and Aghizi olive transplants, irrigated with
6000 ppm, SAR6 and two levels (C1:SO.)
ratio on saline solutions, data presented in
Table (2) revealed that Coronaiki cv. had
significantly the greatest value of stem total
carbohydrates content followed in a decrea-
sing order by Manzanillo and Aghizi olive

cultivars during 2002 and 2003 experimental
scasons. The reverse was true during both
seasons regarding shoot total soluble sugars
content compared to that previously discussed
with stem total carbohydrates, where Aghizi
was significantly the richest and Coronaiki cv.
the poorest. The result go in line with that
reported by Al Guburi, 1996 on date palm and
Hasan (2005) on olive cultivars.

Regarding the specific effect of
spraying with some growth regulators (PP;s;,
BA and CCC) on the two parameters, Table
(2) displays that two conflicted trends were
detected. Hence, irrigation with saline
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solutions gave a significant decrease in stem
total carbohydrates and increased total sugars
compared with control (tap water) treatment.
Such trend in agreement with the obtained
results of Nasr ef al., (1977), Aly (1979) and
Hasan (2005). Moreover, PPy at 500 ppm
and BA at 20 ppm and CCC at 1000 ppm
increased significantly total carbohydrates and
reduced total sugars in stem as compared with
olive plants irrigated with saline solutions
during both seasons of study. With regard to
the specific effect of C1:SO, ratio of saline
used for irrigation on both stem total
carbohydrates and total sugars contents, in
could be observed from data in Table (2) that
the higher ratio resulted in a significant
decrease of stem total carbohydrates content
below the lower ones, while the reverse was
true in stem total soluble sugars content during
two seasons of study. These results confirmed
that reported by Ahmed (1994), who found
that foliar application of 500 ppm cycocyl
increased total carbohydrates and soluble
sugars contents in pomegranate shoots
compared with control,

B- Interaction effect:

Data obtained during both seasons
regarding the response of total carbohydrates
and total sugars extents to interaction effect of
various combination between three studied
factors, Table (2) shows that both components
didn’t coincide in their tren: of response.
Hence, the highest stem total carbohydrates
content was always in significant relationship
to salt stressed Coronaiki transplants sprayed
with BA at 20 ppm concentration x low
chloride during both seasons. Meanwhile the
reverse was detected by unsprayed salinity
Aghizi transplants irrigated with 6000 ppm
solution, SAR6 and high Cl:SO, ratio which
exhibittd the least value of total
carbohydrates. Moreover, other combinations
were in between the abovementioned to
extremes.

Nevertheless, stem total soluble
sugars followed an opposite trend regarding
the response to interaction effect of 3 factors.
Herein, the highest level of total sugars was
markedly coupled with the unsprayed salt
stressed transplants irrigated Aghizi trans-

plants with 6000 ppm, SAR6 with high level
of chioride (Cl:SO, ratio). The reverse was
true with BA sprayed Coronaiki olive
transplants x low chloride level, In addition,
other combinations were in between.

II- Leaf total fres amino acids and prolin-
contents:
A- Specific effect:
Withrep.rd specific effiect
olive cultivars, data in Table (2) reveahd
Aghizi cultivar had tlwnchestleu
free amino

(2005) on some olive culuvar, El-Azab,
(1992), and Garcia ef al, (2002); on some
citrus rootstocks.

Conceming the specific effect of

as on adaptive to strees conditions Handa ef
al,, (1985).

mity with those obtained by El-Hefnawi
(1986) on guava plants; Ahmed and Ahmed
(1997) and Hasan (2005) on some olive
cultivar. Moreover, both total free amino acids
and proline were reduced in leaves of PPiy,
BA & CCC) foliar sprayed transplants. Such -
reducetion was signiﬁw:t as PP333, BA and
CCC sprayed transp'ants compared to the
unsprayed stressed ones during both scasons
of study. However, BA foliar spray at 20 ppm
was relatively more effective than both CCC
andPP333asﬂ1e1reEectonbodntolalﬁ'ee
amino acids and proline was concemed during
1* and 2™ seasons. As for the specific effect of
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the CLSO, ratio, of saline solution for
irrigation on leaf total free amino acids and
proline contents, data in Table (2) reveals that
the higher ratio resulted in a significant
increase as compared to the lower one during
the study. Such trend is in agreement with the
obtained results by Hasan (2005).

B- Interaction effect:

Table (2) indicates a significant
variance in either total free amino acids or
proline contents as interaction effect of olive
cultivar, sprayed growth regulators and
chloride level in irrigation water with 6000
ppm sanalized water of higher chloride level
showed the highest values of both total free
amino acids and proline contents during two
seasons. On the other hand, sprayed salt
stressed (at lower C1:S04 ratio) Coronaiki
olive transplants with BA or CCC showed the
lowest values of both total free amino acids
and praline contents. Such trend was true
during both seasons and differences between
combinations of both categories i.e., those of
the superior from one hand and the inferior
from the. other were significant,

Il - Effect of foliar application with PPass,
BA and CCC on leaf mineral contents:
A- Specific effect:

Concerning the specific effect of
olive cultivar, data in Tables (3, 4 & 5) reveled
that Coronaiki cultivar exceed statistically the
two other cultivar (Mauzanillo & Aghizi)
regarding leaf N, P, K, Mg, Fe, Mn and Zn
contents. However with both (Ca & Na)
‘contents took the other way around during two
seasons. The results are in harmony with those
reported by Hasan (2005) on some olive
transplant.

Regarding the, specific effect of
treatments on leaf mineral content of olive
transplants it, is quite obvious from data
presented in Tables (3, 4 & 5) that irrigation
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leaf N, P, K, Mg, Fe, Mn and Zn-contents but
significantly increased leaf Ca & Na content
during 2002 and 2003 seasons. This results are
in harmony with those reported by Behairy
et*al.* (1985) on guava and olive plants and
Hasan (2005) on some olive cvs. Moreover,
the specific effect of growth regulators (PPsss,
Ba & CCC) it is quite clear that BA, CCC and
PPw foliar spray for salts stressed olive
transplants statistically increased leaf N, P, K,
Mg, Fe, Mn & Zn contents as compared with
unsprayed salt stressed ones while the reverse
was true with leaf Ca and Na contents during
two seasons of study .The same findings were
obtained by Sharaf et al. (1985); Ghanta ef al.,
(1995) on Avocado American and European
grape scedlings. In addition, increasing
chloride level (C1:S04 ratio) in irrigation
water significantly decreased leaf N, P, K|
Mg, Fe, Mn and Zn contents but increased
leaves Ca and Na of salt stress olive trans-
plants during the two seasons of study. These
results agreement with that reported by Klien
et al (1994) on Manzanello olives trees and
Hasan (2005) on olive transplants.

B- Interaction effect:

A significant response to interaction
effect of various combinations between olive
cultivar, sprayed growth regulators and
chloride level (C1:S04 ratio) in irrigation
water. However, combinations represented
(Coronaiki x CCC x low chloride level);
(Coronaiki x BA x low chloride level)
exhibited the highest leaf (N, P, Mg and Zn)
and (K, Mn and Fe); respectively as well as
lowest leaf Ca & Na contents. In addition,
unsprayed Aghizi olive transplants irrigated
with 6000 ppm salt solution with high
chloride level gave the highest value of leaf
Ca & Na contents and lowest value of leaf N,
P, K, Mg, Fe, Mn & Zn during two seasons of
study. However, other combinations were in
between the aforesaid two extremes.
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Table (2): Total carbohydrates (D.W.) %; total sugars (D.W.) %, total free amino acids (mg/100 g f w.) and proline (mg/100 g { w.} of 6000 ppm, 6-SAR salinc solution imgated olive transplants
as influenced by specific and interaction effcts of olive cvs., foliar spray with some growth regudators, CL:SO4 ratio and their combinations during 2003 and 2004 experimental scasons.

Cultivars| Total carbohydrates (dry weight) % Total sugars (dry weight) % Total free amino acids mg/100 g f.w. Proline (mg/100 g F W)
Treatments Coronaiki | Manza. | Aghizi. | Mean* | Coronaiki| Manza | Aghizi | Meas* | Coronaiki | Manza. | Aghizi | Mesn* | Coronaiki | | | Mamza | Aghizi. | Mean*
2002
Control (tap water) | 40.58a | 35.15b | 34.42c | 36.72A | 19501 | 2.0031 | 20711 ]| 2068C | 1.i140 | 1597n0 | 2.176mn] 1.629E | 0.145m 0.127n | 0.115n ] 0.129E
LowCL | 24.221 | 21.82p | 21.04q 3.773hi | 4.293f | 4.537d 5.823dc | 4.810fh | 8.623b 0270h5 0290c—¢ | 0310b
21.22E ~ 7.164A
Control High CL_| 22.040p | 2027 | 17.90s 4167g | 4973 | 5.27a | A 62570 | 1963 | 9s2ma | ot [Toz90ce 0307oc | 03302 | 200
Low CL | 24.61kl | 27.15fz | 26.42h 3473k | 3.827hi | *2778g 2973kl | 3.603)k | 3.847 0.270h-§ 0.280e-i | 0.283d-h
PP 24.08D = .
** HighCL | 2047 | 23.46m | 22 38n0 4.160g | 4a77de | <773c | Y1 [ 3743 [ 39205 | 49006 el K5 0793b-] 03006d] 208
LowCL | 32.85d | 24.70k | 27.33f 34375k | 3.760i | 3.923h 2.453Im | 2593im | 4.570g | 0250kl 02571 | 0267k
BA. 6.63 - 7D
A HighCL | 25861 | 23.74m | 2528 26.63B 15570 | a353¢f | aamc | 278 [Soom [ 3557k | s0ee] P [Tozem 02776i | 029%cg] *2°
LowCL | 28.02¢ | 26.82g | 26.12hi 3387k | 3.557 | 3.760% 2213mn | 4.153h | 4.160b- 02471 02631 | 0.267h-k
24.66 .
cee HighCL | 23.38m | 22580 | 2103 Cl a6 | 4521 | a150c | *®*8 [ 5755 [ s0e0i | 5333t | '8 [o2mey 029Tb<| 0303bc | *27°C
Mean** 26.89A | 25.08B | 24.66C 3.587C | 3.974B | 4.228A 3480C | 4.148B | 5355A 0.255C 0.266B | 0274A
Mean*** Low High Low Hagh Low High Low High
28.08A 25.24B 3.469B 4006A 36478 SAAA 82438 0.260A
2003
Control (tap water) | 40342 | 36.60b | 33.67c | 36.87A | 1.990c | 19900 | 20llo | 1.997D | 2040; | 2070 | 2.200; | 2.163D ] 0.130k 0.120k | 0.113k | 0.121E
LowCL | 16.50n | 16.1ln | 14.940 3.776h | 4.291e | 4.540c 6.520d | 9.857c | 10.60ab 0.290dc 0333c | 0.330c
Control 15.34E . 414
ontro HighCL | 15240 | 15050 | 1422p a170f | 4972 | s.31a | P er3a 032 | 10%a ] 2 [To3008 03500 | 0.880a ] 24144
LowCL | 26.68f | 26.37f | 21.59i 3423] | 3554 | 4052 3257 | 33400 | 4.670f 0.2508 0263g5 | 0297d
PP 22.41 39178 —oE7
3 IighCL | 21.62i | 19.761 | 18.43m D1 33a3n [ 331ef | 2400d 2531 | 45306 | 64%d | %€ [ozerma 0297d | 0320c | “208
LowCL | 32.43d | 26.60f | 25.76g 2.952n | 3.05lmn | 3.453i 3413hi_| 3973gh | 4.530fg | 02508 0263g | 0253hj
BA. 24.40B 33%4C 349C
HighCL | 2134jj | 2085, | 19.43i 3351 | 3.762h | 3.79h 2631 | 459063 | 4967cf | 0263 02770g] 026751 | V2020
LowCL | 28.55¢ | 22.43h | 21.37j) 3211k | 3.091m | 3.181d 3.1731 | 4.690f | 5.143¢f 0246j 0.257hj | 0.270fh
cce 22.94 3.389C 7798 71
HighCL | 22.19h | 2238h | 20.70k Cl1 3545 | 3555 | 3750 2010 [ 5amef | ssmc | 0 [oamies 02ma£] 02900 | *2 /1€
Mean** 24.99A | 22.91B | 21.12C 3.362C | 35008 | 3813A 4392C | 53958 | 6.126A 8253C 6.271B | 0336A
Mean*** Low High Low High Low High Low High
26.00A 22.79B 3.238B i 3.633A 4.632B 5337A 02448 0.296A

*, ** and *** means refer to specific effect of treatment concentration, olive cvs. and C1:SO, ratio, respectively.

Values within the same column or row for any of three investigated factors were individually differentiated by capital litter's while for the interaction small letiers were used, as means
followed by same letter/s were not significantly difference.
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Table (3): N, P and K (%) of 6000 ppm, 6-SAR saline solution irrigated olive transplants as influenced by specific and interaction effects of

olive cvs., foliar spray with some growth regulators. C1:SO4 ratio and their combinations during 2002 and 2003 experimental seasons.

Cultivars
Treatments

Nitrogen (%)

Phosphorus (%)

Potassium (%)

Coronaiki | Manza. | Aghizi. | Mean*

Coronaiki | Manza.

| Aghizi. | Mean*

Coronaiki | Manza. | Aghizi. | Mean*

2002

Control (tap water) | 3.220a | 3.130b | 3.100b | 3.150A ] 0.450a | 0.390b | 0.280cd | 0.373A | 2.270b | 2.610a | 2.320b | 2.400A
LowCL | 1.300n | 1.057p | 1.1970 0.130j-n | 0.1171-n | 0.107mn 0.9001 | 0.740m | 0.620n
Control 1. .108D 0.673E
ontro HighCL | 1.103p | 0.863r | 0.970q 082 I~ 120kn | 0.093mn | 0.083n | ' 0.670n | 0.637n | 0.4730
Low CL | 2.253f | 2.183gh | 2.227g | 0.287cd | 0.260d-f | 0.183g-j 1.450gh | 1.357i | 1337i
PP 1.99 2811 0.207B . 1.308D
 HighcL | 1953 | 1.633m | 1.7471 oD I 270ce | 01277 | 0117 | %2 1420h | 13201 | 0963k
LowCL | 2.460e | 2.430e | 2.517d 0.217¢-g | 0.200g-i | 0.177g-k 1.747¢ | 1.603d | 1.520ef
BA. 2.22 173C =1 1.509B
HighCL | 2.150h | 1.827k | 1954] 3B 0 180g | 0.150h-m | 0.1031n | > 1.430gh | i413h | 1340i
LowCL | 2.663c | 2313f | 1.960j 0.323¢ | 0.290cd | 0.207fh 1.607d | 1.543e | 1.470f-h
cce 2. 22 . 21 1.437C
HighCL | 2033i | 17601 | 1870k 100C 1= 15tg | 0.170g1 [ 0.147em | “22°B [TTasofg | 1307 | 1.213]
Mean** 2.126A | 1911C | 1.949B 0.243A | 0.200B | 0.157C 1442A | 1.392B | 1251C
Mean*** Low High Low High Low High
2.267A 1.954B 0.241A 0.194B 1.540A 1.391B
2003
Control (tap water) | 3.350a | 2.890c | 2.990b | 3.077A | 0.410a | 0.310b ]| 0.270c ] 0.330A | 2.140ab | 2.100b | 2.180a | 2.140A
LowCL | 1.277n | 1.030p | 1.1730 0.113k | 0.100kl | 0.0931 0.870lm | 0.797n | 0.670p
Control 1.036E .095E 0.719E
omtrol IiehCL | 1.030p | 0.800r | 0.907q 0.103k | 0.087Im | 0.073m | *9° 0.7370 | 0.650p | 0.590q
Low CL | 2.447¢ | 2.027i | 2.270fg 0.293b | 0.253c-e | 0.187gh 1.307f | 1.353¢f | 1.127h
PP 2.059 281 1 0213C 1.034D
P lhighcL | 1950 | 17901 | 1.870k 39D I 7s0de | 00601 | 0033 | ™2 0.953jk | 0.820mn | 0.643p
LowCL | 2.633d | 2.307f | 2.470e 0.237¢f | 0.230f | 0.203g 1.540c | 1.487d | 1.373e
BA. 2.24 .194D 1.243B
HighCL | 2250 | 1.860k | 1927] 1B [—02008 | 0.1601 O 1.353¢f | 0.903¢ | 0.803n
LowCL | 2.853c | 2.193h | 2.433e 0.303b | 0.267cd | 0.250de 1.393¢ | 1.303f | 1.193g
cce _ 2.176C 2388 s : 1.109C
HighCL | 2013i | L717m | 1.847k 0223t | 0203z | 0.180m | 2 1.033i | 0.960j | 0.770no
Mean** 2.200A | 1.846C | L.987B 0.237A | 0.197B | 0.169C 1.258A | 1.153B | 1.039C
Mean*** Low HEh Low; High Low High
2.290A 1.946B 0.235A 0.193B 1.389A 1.109B

*; ** and *** mans refer to specific effect of treatment concentration, olive cvs. and C1:SO, ratio, respectively.

Values within the same column or row for any of three investigated factors were individually differentiated by capital litter's while for the interaction small letters
were used, as means followed by same letter/s were not significantly difference.
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Table (4): Ca, Mg and Nz (%} of 6000 ppre 6-SAR salline salluiien inmigatiadi oline sransplants as influenced by specific and interaction effects
of olive cvs., foliar spray with some @rowth roguisims. (S04 radio amd thelr combinations during 2002 and 2003 experimental seasons.

Cultivars) Calicim, (%) Magnesium (%) Sadium (%)
Treatments Coromaiki | Mamza | Aghizi | Mese* | Corouailkii | Mamza | Aghizi. | Mean* | Coronaiki | Manza. | Aghizi | Mean*
2002
Control (tap water) | 2.i00ma | 1.530g | 1750y | L9978 | ©930= 0.810c | 0.833A | 0.19s | 0.132u | 0.167t | 0.165E
LowCL | 3.127f | 3.85M | 458 @373 | 0303km | 0317k 0635h | 0693 | 1.023b
Control | 3924 1 0.966A
oM FiighcL | 3253 | 598 | 4%mm ek | 0z/n | 0287m | o0 [Tosi3c | 0950c | 1663
owCL | i.7lor | 1.573q || 2.127m @%b | 0663gh | 0.720¢ 0843d | 0507 | 0.573
PPy; 22%C 720C .674B
¥ mighc | 27m | 2615 | 287 t«mmc ose | 0667z | ™ 0583 | 07131 | 08270 | ¢
lLowcL | 1ssop | 20130 | 2957 | @8l3c | Q733¢ | 0.750d 0313 | 0337p | 0.433n
BA. 24568 .
A CL | 2147m | 2996 | 326¢c e | o6emm | 06775 | “ 08 [To3770 | 0527k | 062mi | PP
owCL | 1323t | 206a0 | 2.120m @F7b | 0687 | 0.757d 0277 | 03770 | 0.420n
cce 26099 7 0.448
fighcL | 1657 | 255k | 266m OSET | 0647 | 0.663gh 0719C I 0467m | 0513k | 0.633i C
Mean** 2.154C | 25588 | 389 @724A | €S88C | 0.628B 0500C | 05288 | 0.707A
" Low Migh Low High Low High
Meaa 23538 26734 aeA 0.640B 0.462B 0.613A
] 2003
Control (tap water) } 1.9900p | 1950p §| 1.530r } uzil @950 0.8950b ] 0887A | 0.181s | 0116t | 0.1955 | 0.164E
LowCL _ 3207 | 3530c | 3640 @450l 0.400m 0.943f | 1.157d | 1.203c
Control 22 R LYY 0360D I
o gL | 3290 | .6om | 3m0m @363 03330 0977c | 1257 | 1410 | 15
pp.. [EowCL | 1585s | 1ss3q [2umm [ ¥ efuc 0.700g 05630 | 0.647m | 070m [ .o
 leighcL | 2413k | 257% | 304G QT 0637 | “**C [osi5k | om7 | ossse
fow CL $00r_| 2027w | 2996 Q77 0.70¢ 0.420r | 0487 | 0513p
BA. 23MC 07228 0.608D
fHighcL | 1.9930p | 2367 | 3067 | e7mee 0.673h 0527p | 0.843hi | 0.857h
CL_| 1483t | 2070ma| 307 Qs 0.723f 0417t | 05730 | 0.613n
ccc feow 25008 0.666C 0.651
JrighcL | 2200 | 2678 | 33634 QE7gh 0.647i 0627 | o2k | ossoni | '€
Mean** 222C | 25318 | 3889 REBSA 0.634B 0.608C | 0.7498 | 0.803A
! Mean+ Low High Low High Low High
23528 24884 | AEBSA 0.644B 0.5%28 0.746A

*. ** and *** means refer to speciﬁcdﬁu:ofmmmmmmm«nﬁ.mﬂﬂhﬂ),m respectively.
Values within the same column or row for 2y eff e investipatsl Fattors wenre individmily dffercntiated by capital litter's whille for the inferaction small letters
were used. as means followed by samie lesier/s wase mett sigitiiczatiyy diffmemae.
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Table (3): Zn. Mn and Fe (ppm) of 6000 ppm, 6-SAR saline solution irrigated olive transplants as influenced by specific and interaction effects
of olive cvs., foliar spray with some growth regulators. C1:SO4 ratio and their combinations during 2002 and 2003 experimental seasons.

Cultivars

Zinc (ppm) Manganese (ppm) Iron (ppm)
Treatments Coronaiki | Manza. | Aghizi. | Mean* Coronaiki | Manza. | Aghizi. | Mean* | Coronaiki | Manza. | Aghizi. | Mean*
2002
Control (tap water) 150.9b 163.2a 1203¢c | 144.8A | 93.60a 75.30b 63.70¢ 77.53A 226.3c 255.3a 230.8b 237.5A
Low CL 48.98t 46.74u 43.71z 28.32s 27.07t 26.23u 74.86s 85.33r 70.85t
Control R 26.24 69.70E
ontre High CL 45.77v 4391y 40.62z 44.56E 26.58u 25.48v 23.77w 6.24E 64.83u 61.45v 60.87w
Low CL 83.11h 74.46l 56.04r 38.781 31.51p 30.53 153.8g 150.51 152.%h
PP : 32.08D > - 148.6B
 [HighcL | 7388m | 72370 | 5028s 68-36C 133460 | 2951r | 2872 14977 | 13920 | 1453l
Low CL 84.29¢ 80.33i 59.39p 55.60d 50.23f 48.15g 166.2d 148.7k 157.5f
BA. .87 46.99B 142.0D
High CL 63.040 4551w | 44.63x 62.87D 50.86¢ 38.971 38.11m 145.3] 110.9q 123.4p
Low CL 94.22d 86.48f 87.48e 45.98h 42.17i 39.89% 165.2¢ 139.4n 144.2m
. A - 147.3C
cee High CL 78.87) 75.90k 57.51q 80.04B 41.14j 38.15m 37.35n 40.78C 152.5h 132.90 149.6j
Mean** 87.38A 85.20B | 68.03C 50.79A 43.37B 40.01C 152.5A 147.9B 146.6C
Mean*** Low High Low High Low _High
85.31A 75.10B 46.47A 42.98B 154.8A 143.2B
2003
Control (tap water) 166.3a 145.1b 125.9c | 145.8A | 86.70a 69.80b 59.80ef | 72.10A 269.4a 245.4b 214.6¢ 243.2A
Low CL 45.40s 43.38t 39.55v 3347t 29.75u 27.53v 61.83v 70.45u 81.53s
Control . 28. 67.29E
onre Hiﬁh CL 36.43w 31.90y 27.08z 37.29E 29.36u 27.50v 22.05w 8.28E 55.34w 61.82v 72.7
Low CL 81.26h 71.96i 62.850 61.17d 59.97¢ 40.760 147.5g 151.2f 153.8e
pp . 49.34 " 145.8B
2 fHighcL | 6644m | 4765 | 407au | *¥*C 5702 | 38969 | 38150 € 366m | 14121 | 1a42n
Low CL 85.20¢ 67.181 | 66.04n 66.43c | 59.0lgh | 56.18 151.3f 151.2f | 160.7d
BA. R . 142.6C
High CL 53.26p 40.70u 35.09x 57.91D 59.39fg | 40.360p 39.97p 53.568 124.9r 132.5p 134.7n
Low CL 95.48d 81.83g 68.92j 58.79h 53.45k 41.48n 140.0j 144.0h 137.21
CcCC 74. 47.54D 136.8D
High CL 83.67f 68.49k | 48.04q 408 48.96l 46.34m 36.23s S 128.0q 134.10 137.6k
Mean** 87.98A 74.33B ] 64.01C 58.80A 49.49B 42.19C 148.5A 147.7B 145.2C
Mean*** | Low High Low High Low High
83.10A 67.79B 53.62A 46.71B 152.0A 142.2B

*:** and *** means refer to specific effect of treatment concentration, olive cvs. and C1:SO, ratio, respectively.

Values within the same column or row for any of three investigated factors were individually differentiated by capital litter's while for the interaction small letters
were used, as means followed by same letter/s were not significantly difference.
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