


IV. RESULTS AND DISCUSSION

IV.I. First experiment: Effect of different salt
concentration, sodium adsorption ratio (S.A.R.)
and chloride level (CL:SO4 ratio) in irrigation
water on transplants of three olive cultivars:

In this regard specific and interaction effects of four
factors i.e., (a) olive cultivar (Coronaiki, Manzanillo and
Aghizi), (b) salt concentration (control, 2000, 4000 and 6000
ppm), (¢) sodium adsorption ratio (SAR-3 and 6) , and (d) low
and high CL:SO, ratio, as well as their combinations were
investigated  pertaining  the  responsc of the following

measurements:
IV.LI. Vegetative growth:

IV.LL1. Stem, root and total plant length (cm):
Data obtained during both 2000 & 2001 experimental

scasons are presented in Table (3).
A- Specific effect:

Concerning the specific effect of the different factors
involved in this studies i.e., olive cultivars, salinity
concentrations, sodium adsorption ratio (S.A.R.) and chloride
level (C1:SOy ratio) on stem, root and total plant length (cm),
data obtained in Table (3), showed that Coronaiki transplants had
statistically the greatest values of three growth measurements
followed in a descending order by Aghizi cvs. and Manzanillo
cvs. during 2000 and 2001 seasons.



Regarding the specific effect of salinity concentration,
dauzob&nncdIEVCMedthalUnecinvcﬂ@;ﬂcdrams(2000,4000
and 6000 ppm) saline solutions resulted in an obvious decrease
below control (tap water) in stem, root and total plant length
(cm.) of olive transplants during two seasons. Such decrease was
significant as compared to those of tap water irrigated
transplants. On the other hand, the most depressive effect was
always concomitant to the highest concentration i.e., 6000 ppm
during both seasons of study; however, the 2000 ppm saline
solution exhibited the lowest decrease. Meanwhile, the 4000
PPm concentration was intermediate in this concern, whereas
differences between the three salinity concentrationg were
significant as each was compared to two other ones during two
Scasons of study. The obtained results, regarding the specific
effect of salt concentration in irrigation water are In agreement
with that reported by Wilcox er al., (1951) they mentioned that
salinity of soil solution may affect growth of plant in two ways:
[* the osmotic pressurc of the solution may be high cnough to
limit the availability of water to the plant or 2 high
concentration of salts in the solution may facilitate the uptake of
One or more of the presentations so that an accumulation may
result and cause a derangement of the normal metabolism of the
plant. [n addition, Pokroveskey, (1957) found that in
glycophytes both cel] division and cel] clongation were inhibited
with increased salinity. However, Antipov, ( 1958) showed that
the smaller size of alfalfa plants grown in saline areas, due to
reductku1h1ceH1unnbernnherﬂuu1h]CGIIﬁZC.
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Morcover, Makhija et al., (1980) found that rising
salinity levels (above 7.5 mmhos/cm conductivity of saturation
extract) causing growth reduction on guava seedlings. They
found that accumulation of CI” and Na in toxic concentration in
plant tissues and nutrient imbalance were the main effects of
salinity. Behairy et al., (1984) on Thompson seedless and
American grape plants, Khamis ef al., (1984) on guava and olive
seedlings, Ikram et al., (1992) on Manzanillo and Picual olive
cvs., El-Said et al., (1995) on some olive cultivars Omar,
(1996) on apricot and mango seedlings and Abd El-Mageid,
(1998) on almond seedlings, they found that stem length was

depressed by raising salinity concentrations.

Concerning the specific effect of sodium adsorption ratio
(S.A.R.), it is quite clear that increasing S.A.R. from 3 to 6 1n
irrigation water resulted significantly in depressing the stem, root
and total plant length (cm.) of olive transplants during two
scasons of study. Similar obscrvation was also found by El-Deen
et al., (1979) on olive scedlings, Behairy et al., (1984) on
Thompson seedless and American grape, Khamis ef al., (1 984)
on guava and olive seedlings, Omar, (1996) on apricot and
mango seedlings and Abd El-Mageid, (1998) on almond
seedlings, they found that increasing sodium adsorption ratio
(S.A.R.) resulted in significant reduction of stem, root and plant
length.

As for the specific effect of the chloride level (Cl:SOq4
ratio) of saline solution used for irrigation on stem, root and
plant length, it could be noticed from data in Table (3) that the

higher ratio in irrigation water resulted significantly decreasing
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in stem, root and plant length of olive cultivars during two
scasons of study. In this respect, Omar, (1996) on apricot and
mango scedling and Abd El-Mageid, (1998) on almond
seedlings reported that increasing CL:SOy4 ratio significantly
decreased stem, root and plant length. On the other hand, Abd
El-Aziz et al., (1985) on some citrus rootstock scedlings and
Kabeel, (1985) on some deciduous fruit species, they found that
increasing CL:SO, ratio did not affect stem length.

B- Interaction effect:

Referring the interaction effect of the four investigated
factors i.e., olive cultivars, salinity concentration, S.A.R. and
C1:S0y ratio on both stem and root length as wel] as total plant
length, data in Table (3) showed obviously avariable response of
olive transplants to the different combinations during two
scasons of study. The most depressive effect regarding stem, root
and plant lengths wag cexhibited by such combination of Aghizi
transplants irrigated with the highest salinity concentration (6000
ppm) x S.A.R. 6 x higher CI:S0, ratio, during 2000 and 2001
experimental seasons. Op the other hand, the least decrease in
stem, root and plant length below the analogous ones of contro]
was detected by Coronaiki transplants irrigated with 2000 ppm
saline solution of S.A.R.-3 and lower (- SOy ratio as compared
to those continuously irrigated with tap water during 2000 and
2001 seasons. Other combinations were in between the aforesaid
two extremes.
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Table (3): Plant height ; root and total
SAR: C1:SO4 and their combinations in saline irri

plant length of olive transplan

gation water durin

t in response to specific and int
g 2000 & 2001seasons.

eraction effects of olive cul

tivars:salt concentrations:

Piant heignt (cm) Root lengih (cm) Total plant of length (cm) |
rigation Tresmints Cultivars|  Coron. Manz _ aghizi | Mesnt Coron. _ Manz _ Aghizi _ Mean*= | Coron. _ Manz ~ Aghizi _ Mean**
2000
Tap water (Control) 54.582 4231c 40,14 | 48.01A 42.268 32:12ef 38.18A 96.858 89 46h 72.26¢ 86.19A
SAR3 Low cl m.c.nm. x“..,.éu mmmw:a: 36.53% mq.muw.u wm‘mmn ...\_c‘mm_n 64.55)
2000 ppm High cl hm,m_un ...“...o.m ..,m.u..o 41778 mﬂ 65d 26.33)-1 30.35B 82.69d .L.m.w: 61.611 -2.11B
sam6 | Lo® cl 46.94¢ 42.40h 34.52 _ 32.54ef 24.731m 79.48¢ 73.31g | 59.25mn
High cl 44.76F 40,431 3291 30.85f¢ 23 45mn 75.61f 69.74h 56.360
SAR3 Low cl .ﬁ,.mqm ....,.. ....x 32.11s .mw.,,.uﬂ_ 30 21.84n-p 72.40 66.7H $3.95p
1000 ppm High .ﬂmm_ .., 47m wc..u.o._ 16.01C ....i.?wir m;? 70kl 20.550-r 13.48C 68.53h mu.ﬂ# 51.06q 50.48C
SARG | Lo cl 0.39 30.48n 29.70u jﬂ o3m | 23.68mn | 18.95r-u 65.29) 60 17m | 48.657
High cl 38.21 34.52p 28.10v 23.24mn 22.08n0 17.671-v 61.451 56.600 45.76s
SAR 3 Low cl w.._.._u..uE m,m...hmw_. mu.wcs. np.H.uc.n nc.o.wmrw mm.uma 53.60p 43.361
6000 ppm High cl u.,n»@.,,.o_u ..,muM nm.mmv,x 30.25D ﬁ...w.,x.«n-. 18 45s-u 16.60D m.r_.u p mm.oon 40.46u 16.85D
SAR 6 rm:. cl 33.84q 30.37 2489 17.32u-w le.40v-X 3l.leq 47.02s 38.05v
High cl 31.66s 28.5 23.28z 15.63wx 14.85x%v 47.29s 43441 35.16w
Mean® (Cvs) 41.59A 37.93B 30.88C 27.24A 25,888 09.23A 63.808B 51.58C
Mean""" (SAR) SAR 3= 38.96A SAR 6=30.49B SAR 3=26.91A SAR 6=14.10B SAR 3=66.00A SAR 6=60.589B
Nean®=** (C1:S04 Low = 38.54A High=30. 9B Low=26.23A High=14.91B Low=6471A TLgh=61.828
(i 2001
| Tap water (Control) EERET 875 Zo.28h | 53.41A 38,342 32.77b 28.35¢c-¢ 33.15A 97.538 g1,52l 70.63g R6.56A
T SAR3 Low cl 53.28 32.87b ww.Omﬁ 32.84b urwwxmn.u m.._bmwm um.ﬂn m._..mca 63.00)
2000, High mo.m As_n .uﬂa B S..mmc -,..u.w. 2.81gh 26,698 82.66d m_.. T8e am:a —
SAR 6 Low cl 49.7 2 45.33d 35.51m 29.3% 25781 22.40y 79.12¢ 78111 57.9Im
High <l 473 47.00e 33.82n 27.64de 24.44e 21.26j 74.99f 71.44e 55.08n
j sar3 | Lemd 6.1 5831 32980 25.94f 22.53i) 19.85Kk 721lg 68.35h 52820
<00 g High cl 438 43 ,,..w_,. 31.28p 38.99C ..;.“:m 18. 71kl 20.92C 68.21h 65.07i L@ycm.un S9.71C
SAR 6 Low cl 426 ...u;,cc 30.44q 22.71hi 17.29mn 65.3% 2.23) 47.731
i High cl 40.251 3005 28.75¢ 2131 16.16n0 61.561k 58.26m 44 91s
SAR3 Low cl wm.md ...“w.”mh m..u.@ow 19.84k b6 Twl...:un 58.91lm mm.tu 42.041
6000 ppm High cl Mo. 701 36.421 ..m.um_ 32.58D i.c@ﬁ: 15, _m.oﬂ. 13.6 _‘E. 14.95D ua,..__..f. 52.180 mm‘muc 47.52D
SAR6 Low cl 35.82m 35.25m 28.37u 16.12n0 13.835qr 12.19st s1.630p 49.10qr 37.55v
) High cl 33,150 32900 23.68v 14.72pq 12.72rs 11.05t 47.87r 45.62s 3473w
Mean® (Cvs.) 4445 44.11B 31.74C 24.83A 21.56B 18.80C 69.29A 63.67B 50.54C
Mean”*" (SAR) SAR 3= 42.42A SAR 6=39.67B SAR 3=23.82A SAR 6=11.28B SAR 3=60.25A SAR 6=00.95B
NMean®"** (C1:5040 Low=41.96A High=40.13B Low=23.10A High=22.00B Low=65.06A High=62.13B

s. wa =es 3nd **** means refer to specific effect of elive ovsl
came letter’s were not significantly different 59 level where capt

_salinity conzentration! SAR
t2] Jetiers were useé for distinguishing

and C1:SO4 ratio, respectively.
speeific effect values

Values within the same columm or
of each investigated factor but small

row for any of four imvestigated factors,
leniers for interaction of their combmation.

followed by the
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IV.LL2. Number of laterals and leaves per plant:

Concerning the specific and interaction cffects of four
investigated  factors (olive cultivar; salinity concentration:
sodium adsorption ratio (S.AR.) , chloride level (CI:SO, ratio)
and their combinations on number of both laterals and leaves per
plant, data obtained during both 2000 and 2001 seasons are
presented in Table (4).

A- Specific effect:

With regard to the specific effect of cultivar, data
obtained during two seasons displayed that the response of both
parameters (N° of laterals and leaves/plant) followed typically
the same trend. Whereas, Coronaik; CVS. was statistically the
superior discendingly followed by Manzanillo and Aghizi cvs,
which ranked statistically last during two seasons of study. The
same trend was found partially by Ikram ef al., (1992) on olive
scedlings.

As for the specific effect of salinity concentration, data
obtained revealed that any of the three investigated saline
concentration (2000, 4000 and 6000 ppm) resulted in an obvious
decrease in laterals and leaves per plant during 2000 and 2001
experimental  scasons. Such decrease wag significant ag
compared to those of tap water irrigated transplants. On the other
hand, the 6000 ppm saline solution resulted significantly in the
greatest injurious for number of both laterals and leaves per
plant.

Such decrease in number of laterals and leaves with
higher concentration of salinity levels were more remarkable ip
different fruit Crops, as reported by Pandey and Divate, (1 976)
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on grapevine, Sari-El-Deen et al., (1979) on olive seedlings,
Abd El-Karim, (1991) on mango varictics, Sweiden et al.,
(1982) on apricot Kabeel, (1985) on some deciduous, Tkram ef
al., (1992) on olive seedlings, Omar, (1996) on apricot and
mango scedlings and Abd El-Mageid, (1998) on almond
scedlings. They mentioned that, number of leaves per plant
decreased considerably with incrcasing salt concentration 1n
irrigation water.

Regarding the specific offect of sodium adsorption ratio
(S.A.R.), data in Table (4) revealed that the higher ratio S.A.R.-0
resulted significantly in depressing both number of laterals and
lcaves per plant than the lower one i.e., S.A.R.-3 in olive
transplants during the two scasons of study. These results arc in
conformity with the findings of Sari-El-Deen et al., (1979) and
Ikram et al., (1992) on olive plants, Omar, (1996) on apricot
and mango seedlings and Abd El-Mageid, (1998) on almond
plants. They found that increasing S.A.R. in irrigation water

resulted in significant reduction in number of leaves per plant.

With regard to the specific effect of C1:SO, ratio of saline
water used for irrigation on both number of laterals and leaves
per plant, it could be observed from data in Table (4) that the
higher ratio resulted in a significant decrease in number of
laterals and leaves than lower one during the two seasons of
study. These results are in conformity with the findings of
Kabeel, (1985) on some deciduous fruit seedlings, Omar,
(1996) on apricot and mango seedlings and Abd El-Mageid,
(1998) on almond seedlings.
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Tables (4): Number of leaves and laterals/plang of olive transplant in FEsponse to specific ang interaction effects of olive cultivars;
salt Concentrations: SAR: Cl:S04 ratig ang their combinations in saline irrigation water during 2000 & 2001 seasons,

Number of leaves/plant Number of Iaterals/plane
Tetigation Tressitats Coron. ‘ Manz. N Aghizi _ Mean®» Coron. \ Manz, Aghiri
2000 ]
| 120602 T TT07TE | 9335¢ 108,424 | <36 | 5% [ 43aa
Low of ‘ 90 440 ﬁ'&%m ‘ 70.91m ‘ 322 _ 3.031
High ¢l mo.mwn. ..w..c.um_ 68.07n 76.988 uf)mn 2.88¢ 2838
SAR 6 ‘ __.\.as cl ‘ 84411 ‘ uq.ow._ h mo.a_mo ‘ m..uu.y
High ] 50.80h 73.77k 63.35p 250
Low ¢f 78.381 ﬁ 71.57Im 61.46q “ 2.05k
High c] 7477k 68.26n 38.62 1.97k 1.82C
Low ¢] ‘ 7236} ‘ 66.070 ‘ 56.731 ‘ 1.751
High cl 68.73n 62.76p 1.53m
Low ol 66.320 ‘ 60.56gr ‘ 1.47m
High ¢l 62.70 57.251 1.22n
. E_,mow 33.06u 1.000 116D
‘ 37.89st h 52.85vw 0.970 y
Vs.) | %7.27A | 70558 211B T 1&eC [ —
Mean=~*"(SAT5) | SAR 3=73.37A 5 SAR 3=2354 | SAR 6=2.11B
Mean="~="CI50y T Low=73.54A High=70.905 I Low=2.354 1 High=2.218
2001
Tap water (Contron} | 13571 T 7ot 99.53¢ 114314 308 T 5%% T 33m | 4774 ]
SAR: | Lowd 89.25d 83.561 70.66m 347d ‘ 2. 10e \ 2.7
High c| 85.48e 80.03¢ 67.68n - 3.00e 2.56g 2.5
2000 ppm — — 76.59B — =
SARg | Lowd £2971 77.68h 65,680 2721 \ 247k
High el 79.20p 74.15i 62.69¢g 2.39; 2.33i
SAR3 H\.os cl 76.68i 71.79] am-.w: 2.19) 2.03k
4000 ppm ) High ¢l 72.91k 68.26n 57.72s 65.15¢ 2.00k 1.97k
‘ SAR 6 ‘ Low ¢l 70.39m \ 65910 1.86] 1.78mn
High ¢l 66.630 62.38q 1.75n0 1.72n0
SAR3 | Lowd o4.11p E 1.6Ip 1.53qr \
6000 ppm High 60.34r 56.49; 1.58ng 1.285
SAR g | Low el 37.825 54.1ay 1.47r 1.22s1 ‘
High cl 54.05u 5061w 1.19t 1.027u i
Mean®(Cvs) | 7581A | 70358B 60.02C [ ——] 2354 2068 T 1.8s0C |
Mean=n~ (SAR) | SAR 3=73624 SAR 6=69.738 SAR 3=2301 | SAR 6=2.0985
Mean*=»= (CI:S04) | Low=73654 High=70718 Low=2 3731 | High=2T38 L
DT and **** means reter 1o Specilic ellect o} olive cvsoga 1Ty concentrationy G and Ci:SOJ rano, respectively Valies withm the same column or row jor

any of four investigated factors, foliowed by the same letters were not significantly different 5% jovel where capital Jetrers were used for n:.mc_zmc_.mr..:m Specific
effect values of each investigated factor but smalj jenters for wnieraction of their combination




B- Interaction effect:

Regarding the interaction effect of the investigated four
factors i.c., olive cultivars, salinity concentration, S.A.R. and
C1:SO, ratio of saline water used for irrigation on number of
laterals and leaves/plant, Table (4) shows a considerable and
statistical effect in both seasons of study, where the most
depressive effect on both number of laterals and leaves/plant was
in closed relationship to transplants irrigated with the highest
salinity concentration (6000 ppm) with higher S.A.R.-6 and
C1:SO, ratio, however the least decrease in number of laterals
and leaves/plant was detected by Cronaiki transplants irrigated
with 2000 ppm saline solution with S.A.R.-3 and lower C1:SOy
ratio as compared with plants irrigated with either tap water
(control) or other saline solutions during the two scasons of
study. Other combinations were in between the aforesaid two
extremes. The same finding was obtained by Kabeel, (1985) on
some deciduous fruit seedlings, Omar, (1996) on apricot and
mango seedlings and Abd El-Mageid, (1998) on almond
seedlings.

IV.L.I.3. Average leaf area and total assimilation
area/plant:

The average leaf area and total assimilation area per plant
estimated in Cm” in response to specific effect of olive cultivars,
salt concentration, S.A.R. and CL1:SO4 ratio as well as interaction
effect of their combinations were investigated. Data obtained
during both 2000 and 2001 experimental seasons are presented
in Table (5).

— e
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A- Specific effect:

Table (5) displays that both parameters responded
specifically to oljye cultivar, Whereas, Aghizi was the superior
while Manzanillo wag the inferior. The Iresponse was pPronounced
with both average leaf area and total assimilation area/plant,
Whereas, differences were significant ag three cultivars were
Compared cach other during both 2000 and 200 CXperimenta|
seasons,

Refbrring the specific effect of salinity concentration,
obtained datq exhibited that both leaf areq and assimilation area

obvious decrease in both leaf areq and assimilation leaf area
(cm2) during 1% and 2 seasons. Such decrease was significant
s compared (o (hoge of tap water irrigated oljye transplants. Op
the other hand, the most  depressive cffect wag always ip
concomitant to the highest concentration j.c,, 6000 ppm during
both seasons of study: however, the 2000 ppm saline solution
exhibited the lowest decrease, Meanwhilc, the 4000 ppm
concentration was intermediate in  this concern, whereas
differences between the three salinity concentrations  were
significant ag each wag compared to two othey ones during first
and second of study. These results are ip coincident with the
finding of El-Said etal., (1995) on oljve Cvs. Bernstein, (1965)
Ieported that the reduction in leaf growth probably may be due to
cither increasin £ osmotic pressure, which paralleled to depress of
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water absorption, or €Xcess of certain ions which seem to have
specific toxic impact especially sodium.

Salem, (1981) on grapevine proved that salinity had a
general depressing effect on leaf formation and this may be due
to the physiological hunger (Russell, 1961) or metabolic
disturbance (Gale et al., 1967) and/or may be to the
physiological drought stress (Shannon, 1984).

Concerning the specific effect of sodium adsorption ratio
(S.A.R.), it is quite clear that increasing S.A.R. from 310 6 1n
irrigation water resulted significantly in depressing the average
leaf arca and total assimilation leaf area/plant during the two
seasons of study.

As for the specific effect of the C1:SO, ratio of salinc
solution used for irrigation on average leaf arca and assimilation
leaf area (cmz), it could be noticed from data in Table (5) that
(increasing C1:SOj ratio in irrigation water reduced significantly
both average leaf arca and total assimilation arca during two

seasons of study.
B- Interaction effect:

Referring the interaction cffect of the investigated four
factors i.c., olive cultivar, salinity concentration, S.A.R. and
Cl:SO, ratio on the average leaf arca and assimilation leaf
arca/plant, data obtained in Table (5) showed that the most
depressive effect was coupled with combination represented
irrigation Manzanillo transplants with 6000 ppm saline solution
of S.A.R.-6 and higher C1:SOy ratio, whereas the lowest average
leaf area and assimilation leaf area were resulted. On the other

hand, the lowest decrease in both average leaf arca and
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Tables (5): Total assimilation and average leaf areg (cm2) of olive transplant in response to specific and interaction effects of olive
culti

Assimilation leaf ares Leal areu/ plant (cmz)
Cultivars| R o -
" Mean® hi Mean®»
Irrigation Treamtnts — Coron _ Maunz. — Aghizi _ Mean Coron. ‘ Manz. — Aghizi — Hean
2000
Tap water (Control) | S34zaa 343.22d 504.74b 460.734 4.582 3.63gh 443 | 421a |
saRr3 | Lowe _ 37262 339.445 351.854 4.26¢ 3.38i 4.12d
2000 ppm Highel | 342004 219.87x! 322.70¢ 293.208 4.07d .ﬂ.d.;. » 94c 3.668
SAR g | Lowel 317.67e 204.06m 300.14f .80 3.08im 3.76f
, Highel | 28031 186.23no 273.24¢ 2.70f 2.9dno 3.58gh
S4R3 | Lowd _ 267.28g _ 17L.66p 252.19h 3.52n 2.7%g 344
) Highel | 241 40h; 155.14r 228.03jk 3344 2.65¢
4 199, 2.99¢C
e SaRg | Lowedl | =iier 1418250 | 208.580m * = 25081
) Highel | 1077 127.00m 186.64n0 297m-o 2.36uv
saR3 | Lowel Hm\amqﬁ _ _:.ow. “mwﬁz “J,Mc_s m.u:w,
6000 ppm High ¢l H §.22gr 101.43w 45 A...,La 130.18D = Irs 2.06x 231D
SAR 6 | Lowel i41.20st 90 Towx ECEE 242t 1.92y
) Highel | 125 424y 80.62x 118.5% 2.2avw 1.782
Mean* (Cvs) 260.60A | 17509C 246.04B 335A | 266C
Mean***"(S3R), SAR 3=262.794 SAR 6=225.05B | SAR 3=3314 SAR 6=3.02B ]
Mean*=** (CI:S0,) Low=255204 High=232.64B | Low=32424 High=3.09% ]
2001 ]
Tap water (Control) | 30076a | 33a7ac | 486455 | s106sn | 33 | 336e 398 | 3834 |
sar3 | Lowc _ 33291c ‘ 223.27m ‘ 32449 _ 3.88c “ 3161 3.73d
3 2 _ 3.03k 3
2000 ppm High ¢l ma.m,mun 204.830 207.45F 260,071 u 72d 3.03k 3.58¢ 3.36B
S4Rg | Lowdl 283.75g 190.25p 275.74h 2.901 3420
) Highcl | 258445 172.62¢ 251.10 3. 2.75mn 3.26h
SAR3 | Lowel 237.96k _ 159.05r 231161 32 2.620 310
" | High el 214.50n 143.53s 208.41no 3. 2499 294]
4000 181.13C , 2.75C
B SARg | Lomel | 195.93 13055 | 19046 = XL 2 76m
High ¢l 175.00g 116.91w 169 66¢ 2 2.2% 2.630
sar3z | Lowd ‘ 157.91r ‘ 105.74x _ 153.65¢ 2 2.08v 2.46q _
: i 3 2.9y 2 :
6000 ppm Highel | 13038y on.oo.. 13 m.u.o__h 116820 2. 1.95x 2.31s 3155
SAR 6 Low ¢l 2402w 83.00z 120.73vw 2.23t 181y 2.15u
High cl 109.36x 73.32z 106.60x 2. 11uv 1.712 2.02w
Mean (Cvs) |_353854 | 18635¢ | 2700m 3.07A 2.50C 2958 [———]
Mean**~"(S3R; | SAR 3=237.644 SAR 6=207.14B SAR 3=3.044 SAR 6=2.78B ]
Mean***+"(C}.50y) | Low=230.62A High=214.15B Low=2.974 High=2 858 |

L o% % and *ees s refer Lo specific effect of olive cvs.;salinity concentration’ SAR and CI:S04 ratio, respectively. Values within the same column or row for
any of four investigated factors, followed by the same letterss were not significantly differen; 59, level where capital letters were used for distinguishing specific
effect values of each nvestigated factor but small letters for inleraction of their combination.
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assimilation leaf area were detected by Aghizi transplants
irrigated with 2000 ppm saline solution of S.A.R.-3 and lower
C1:SO, ratio as compared to those continuously irrigated with tap
water during 2000 and 2001 seasons. Moreover, other

combinations were in between the aforesaid two extremes.
IV.L1.4. Leaves fresh and dry weights per plant:

Data obtained during both experimental seasons of 2000
& 2001 regarding the specific and interaction effects of four
investigated factors (olive cultivar ; salt concentration; S.ALR.
and C1:SO, ratio), as well as their combinations are presented in
Table (6).
A- Specific effect:

With regard to the specific cffect of olive cultivar,
tabulated data in Table (6) show that both parameters (fresh and
dry weight) followed typically the same trend. Hence, Coronaiki
transplants had the greatest leaves fresh and dry weights, while
Manzanillo transplants had the Tightest valucs and  Aghizi
cultivar was in between during 2000 & 2001 secasons. In this
respect, E1-Said ef al., (1995) showed a wide variations, between
Rosciolo, Boutellan, Nabal, Mission, Wordan Kronaki, Toffahi,
Manzanillo, Mostazal, Aghizi, Picual, Verdale, Pocama and

Hamed olive cvs. regarding their salt tolerance.

Concerning the specific effect of salinity concentrations,
data obtained revealed that, the leaves fresh and dry weights
were gradually decreased by increasing the level of salinity
concentration in irrigation water. Such decrease was significant
as compared to those of tap water irrigated olive transplants.

Herein, the greatest loss in leaves fresh and dry weight was
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noticed at the highest salt concentration (600 ppm) during two
Seasons of study. However, the 2000 ppm saline solution showed
the lowest loss in the fresh and dry weights of leaves during ¢
and 2™ seasons. In addition, 4000 PPmM  concentration wag
intermediate in this concern during two Scasons of study,
whereas, differences between the three salinity concentrations
(2000, 4000 and 6000 ppm) were significant ag cach was
compared to the two other ones for both fresh and dry weight of

lcaves on olive transplants during 2000 & 200 scasons.

The obtained results are in line with those mentioned by
Taha er al., (1972); Khamis ¢f al., (1984) and El-Din er a1,
(1992) on oljve. Such reduction in plant growth might be due to
low available water for tissue development rather than deficiency

of inorganic nutrient supply (Copper er al., 1952 and EJ-
Gabaly, 1958).

Regarding the specific effect of sodium adsorption ratio
(S.A.R)), data in Table (6) clear that incrcusing it from 3 (o ¢ n
irrigation water caused significant decrease in leaves fresh and
dry weights of olive transplants during the two seasons of study.
These results are in harmony with (e findings of Behairy er a1,
(1984) on Thompson and American grape plants, Kabeel, (1985)
on some deciduous fryjy seedlings, El-Khateeb, (1989) on fig
plants, Omar, (1996) on apricot and mango seedlings and Abd
El-Mageid, (1998) on almond seedlings, who found that
Increasing (S.AR.) resulted ip a significant reduction in fresh
and dry weights of leaves.

With respect to specific effect of chloride levels (Cl:SO,
ratio) of salipe solution used for irrigation on fresh and dry
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weights of leaves, data arc in Table (0). It could be noticed that
leaves fresh and dry weight presented significantly decreased by
increasing C1:SO4 ratio in irrigation water during two 2000 &
2001 seasons. These results are in agreement with Kabeel,(1985)
on Thompson seedless grape, Meet Ghamr peach and Hollywood
plum seedlings, El-Khateeb, (1989) on fig plants, Omar, (1996)
on apricot and mango seedlings and Abd El-Mageid, (1998) on
almond plants.

B- Interaction effect:

As for the interaction effect between olive cultivar; salt
concentration, sodium adsorption ratio (S.A.R.) and chloride
level (Cl: SO4 ratio) on fresh and dry weights of olive leaves it is
quite clear that the most depressive effect on leaves fresh and dry
weights was exhibited by combination between Manzanillo
cultivar x highest salinity concentration (6000 ppm) X S.A.R.-6 X
higher C1:SO4 ratio. Whereas, the lower decrease of leaves fresh
and dry weights was detected by Coronaiki transplants irrigated
with 2000 ppm saline solution of S.A.R.-3 and lower Cl: SOy4
ratio during both 2000 and 2001 scasons. Moreover, other
combinations were in between the aforesaid two extremes. These
results are similar to that achieved by Kabeel, (1985) on some
deciduous fruit species, El-Khateeb, (1989) on fig plant, Omar,
(1996) on apricot and mango scedlings and Abd El-Mageid,
(1998) on almond seedlings.
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Tables (6): Leaves fresh and dry weight (gm.) of olive transplant in response to specific and interaction effects of olive cultivars; sajt
concentrations;SAR; CLl:SO4 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

Leave fresh weight (zm.) Leave dry weight (gm.)
Cultivars 5 s - i P
Irripation T st Coron. _ Manz — Aghiri _ Mean Coron. _ Manz _ Aghizi _ Mean
| 7000
Tap water (Control) 26.21a 20.77g 22.41d 23.13A 6.78a 5.30f 5.65¢ 5924
SAR3 | Lomd | 9636 19525 21.067 537 798 34T
Higho |  2384c 18.90k 2039 2048 6.1% 4.82ik 5.17g .
200 i SARG | Lowd | 253 17.86m 19.27; - T8 i5m PR 2
Bighc | 2175 17.240 18.59] 5.62¢ 4.39n 4.72]
SAR3 | Low n__ .Hm Mb._ M mwmﬂ H_N.wﬂ% M.%m_m T 143
High c| .651 S.58r 6.80p 6.77 35.08 3.97q 4.260 42
A0 g SARG | Lowd | 1834 Ta.541 T5.68r 16me 74K 3.70s 395 -
Hishcl | 17.55n 13.91u 15.01¢ 4.54m 3.55¢ 3.807
SARS _ Low ol | To.24g 287w 13.850 4.200p 3280 350
Highel | 1545 12.25x 1321y 3.99q 3.2v 3.35u
6 13, 3.34D
900 g SARG | Lon | 1315 1121y 12.10% 06D 3.665 T85w T0
Highol | 1336y 10.597 17,42y 3.45 2.69x 2897w
Mean® (Cvey 10558 15500 16728 T34 595C 3298
Mean*== (SAR) SAR =15.07A SAR 6-16.855 SAR =173 SAR ¢=4310
Mean*=+* (C1:507 Low=17.054 High=17.358 Low=4.604 High=1.458
7001
Tap water (Control) | _3530= ] 2041k I 23350 T 23.7%3 | 637 T 3% | 381d | sgoar
SAR3 | Lowd | 333 1935, 557 %.34h S0 T
Higheol | 2345 18.77k 20,55k 6.04c 4851 s.34h -
2000 ppmm SARg | Lowel | 22774 17.75m 15.435 .48 S5 .55 5,05 faae
Highel | 2166e 17.34n 18.99% 5.58f 4.480 4.94k
o L[S T = e e
3 631 5.71q .20n = 5.05§ .06g 470
4 17 : ;
090 ppen SARG | Lomw ol | 7586k 15.10s T6.53p Elde 1860 350 130p e
Highel | 17.50m 14.08u 15.41r 4.53n0 3.641 101q
SAR 3 _...as n__ Hdna WM.Q H_m“; _MMMMH Mwwn .”.wn_wc uan
Gvg ME_ Ci =.-2qr - 49X 3.03v 53 Ulg dLZw .40 5
000 ppum SARG | Lom di 14781 T1.83y 1296w B8 T&Tv 3.06% 137 S50
: Higho | 1345y 10817 11.84y 3.48y 379y 3.08x
Mean® (Cves) 15.50% 15.65C 17.178 5054 1130 7468
Mean="* (SAR) SARI-1863A SAR &=17.095 SAR 3-98IA SAR 6=3.470
Mean™*** (C1:800 Low=15.264 High=17.438 Tow=4.734 High=3.508

® *%%%% and **=x neanc refer 1o specific effect of olive cvssalinin' concentration,” SAR and CL:504 ratio. respectively. Values within the same column or Tow
for any of four nvestigated factors, followed by thz same jetter « Were not significantly different 5% level where capital letters were used for distinguishing
specific effect values of each investigated factor but small leners for interaction of their combineation.
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IV.LL5. Stem, roots and total plant fresh and dry
weights:

Data obtained regarding the specific effect of olive
cultivar, salt concentrations, S.A.R. and C1:SO, ratio as well as
interaction effect of their combinations on stem, roots and total

plant fresh and dry weights are presented in Tables (7, 8 and 9).
A- Specific effect:

Tables (7, 8 and 9) show that Cronaiki transplants had the
heaviest stem, r1oots and total plant fresh and dry weights
followed in descending order by Manzanillo and Aghizi.
However, differences were significant for the fresh and dry
weight of stem, roots and total plant for a given cultivar was

compared to those of the two other ones.

Concerning the specific effect of salinity concentration,
data obtained revealed that, stem, roots and total plant fresh and
dry weights were gradually decreased by increasing the level of
salinity during two Scasons. Such decrcase was significant as
compared to those of tap water irti gated transplants. On the other
hand, the greatest loss in both fresh and dry weight of stem, roots
and total plant werc resulted by using the highest salt
concentration (6000 ppm) during both seasons of study,
however, the 2000 ppm saline solution showed the lowest loss n
fresh and dry weights of stem, roots and total plant. Meanwhile,
the 4000 ppm concentration was intermediate in this concern.
Differences between the three salinity concentrations Were
significant as each was compared to two other ones during two
seasons of study. Such results appeared to agree with those
obtained by Jindal ef al., (1976) on mango cultivar, Rokba ef
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al., (1979) on some citrus rootstocks, Behairy ¢r al., (1984) on
Thompson and American grape plants, Gasser, (1986) on
Avocado, El-Hawary, (1987) on grape and Abd El-Karim,
(1991) on Mmango seedlings, all found that the dry weight of
different plant organs was decreased gradually by increasing the
]cvel<)fsalhlhy in the irrigation water Such decrease in the plant
dry weight, under stress  of  salinity, may be due to the
physiological hunger (Russel, 1961).

With respect to the specific effect of sodjum adsorption
ratio (S.A.R.), it was quite clear that increasing S.A.R. from 3 to
6 in irrigation water significantly decreased fresh and dry
weights of stem, roots and total plant during 2000 and 2001
scasons. These results are in agreement with those reported by
Khamis er ai., (1984) on guava and olive seedlings, Behairy o7
al., (1984) on Thompson and American grape plants, Kabeel,
(1985) on some deciduous  fruit specics, Omar, (1996) on
apricot and mango scedlings.

Regarding the specific effect of the CL:SOy ratio of saline
solution used for irrigation on fresh and dry weights of stem,
roots and total plant of oljve transplants data are presented in
Tables (7, 8 and 9). It is clear that the fresh and dry weights of
stem, roots and tota] plant decreased significantly by rising CI:
So, ratio during 2000 and 2001 seasons. This results are in
general agreement with the findings of Abd El-Aziz, et al,
(1985) on some citrys rootstocks and Kabcel,(l‘)SS) on some
deciduous fruit species.
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B- Interaction effect:

As for the interaction cffect of the four investigated
factors i.c., olive cultivar, salinity concentration, S.A.R. and
C1:SO, ratio, on fresh and dry weights of plant organs (stem,
roots and total plant) Tables (7, 8 and 9) clear that the specific
cffect of each investigated factor was reflected on its various
combinations. Herein, the heaviest fresh and dry weights of
stem, roots and total plant werc significantly 1n closed
relationship with Coronaiki transplants irrigated with 2000 ppm
saline solution of S.A.R.-3 and lower C1:SO, ratio during 2000
and 2001 scasons. On the contrary, Aghizi transplants under
saline solution at 6000 ppm X S.A.R.-6 with higher C1:S0, ratio
were the inferior as fresh and dry weights of their stem, roots and
total plant were concerned. Such trend was true during both
seasons of study. Moreover, other combinations were in between
the aforesaid two cxtremes. This result is similar to that achicved
by Kabeel, (1985) on somc deciduous species, El-Kateeb,
(1989) on fig plants, Omar, (1996) on apricol and mango
seedlings and Abd El-Mageid, (1998) on almond plants.

The reduction in fresh and dry weights of olive
transplants organs (leaves, stem, roots and total plant) under
three levels of salinity might be attributed to osmotic pressure of
the substrate which may restrict the uptake of water by plant
roots (Hayward and Spur, 1943) or may due to the absorption
of particular ions from the saline medium to @ toxic
accumulation or to decrease of essential nutrients (Wodleigh

and Goush, 1944). In addition, Greenway, (1963), suggested
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that such growth reduction was due to the drastic changes in the
on relationship of plants.

From the above results one may conclude that growth of
olive transplants, as being indicated from the values of fresh and
dry weights of plant organs (leaves, stem, roots and tota] plant)
stem length, root length number of leaves and/ or laterals per
plant have been adversely affected by the application of saline
solution which may lead to the suggestion that salinity induced
carliness of plant Senescence, as a result of the accumulation of
toxic levels of some ions (Na' and/ or CT) this may adoptive
mechanism in oljve to retranslocate excesg amount of Na and/or
CI" out of younger leaves to the older leaves to put them away
from the physio]ogically active tissues, (Winter, 1982). On the
other hand, the control plants (non-stressed plants) did not show
such decline in thejy plant organs fresh and dry weight, probably
becausce of the balanced jon composition in thejr tissues.

Morcover, the reduction of growth with increased values
of osmotic pressure (O.P.) of the external nutrient solution has
been reported by Bernstein and  Hayward, (1958), who
indicated that the degree of reduction in growth caused by water
stress in the same weather, the tota] soil  moisture stress
composed mainly of tension or osmotic cOmponents. They
suggested that salinity like drought may reduce the water
potential of plant ce]]s on the plant that the cells, or one or both
of its components osmotic potential and pressure potential
(turgor pressure) became limiting to growth.

Slatyer, (1961), showed that when plants are cxposed to
osmotic substrates, a sufficient amount of the substrate js
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Tables (7): Stem fresh and dry weight (gm. ) of oli
concentrations;SAR; C1:SO04 ratio and their combinations in saline irrigation water during

ive transplant in response to specific and interaction effects of olive cultivars; salt
2000 & 2001 seasons.

Stemn fresh weight (gm.) Stemn dry weight (gm.) ||_
[rrigation Treamtnis Cultivarsl  coron. Manz- — Aghizi Mean** Coromn Manz. ~ Aghizi d Mean* L
Il 2000
Tap water (Controb) [ 3006e | 2502 A | 2551a | 1099 T oosel | 773K
sar3 | L°° cl 29.458 d 24.52¢f 21.021 10.768 i 8.90f d 1.3,_;
2000 ppm High cl 28.25b 23.52gh 20 16j 23.59B 10.32b §.53gh ,rmaa
GARG | L™ cl , 27.35¢ _ 22.77h 19.513-1 99¢ ﬂ 8.26hi _ 7.03mn
High cl 26.15d 2177 18.661-n 9.55d 7.90ik 6.720p
_ saRs | Lend J 25.24¢ ’ 21010 18.01n-p ' 522 _ 7 mj 6.49p
4000 ppm High ! 24 04iz 20.02ik 17.16pa 20.02C §.791g 7.26m 6.18rs 7.27C
_ME ARE ﬁw.xu 19.26k # 16.51qr jsa_ ‘ ©.99m-0 < 95st
High ¢l 21.94i 18.26m-0 15.65rs $.011) 6.63pq 5. 64uv
_ GAR3 _ Low cl ’ 21.03i 17.510p 15.01st 7.6k ﬂ 6.3591 _ .40V
6000 ppm High cl 19.83ik 16.51qr I.Hmue 16.45D 7.25m 5,99st 5.09%y 597
ﬂwm ro._ o _. 18.93Im 15,7618 1350V 6.92n0 ~ s72m ﬁ 186y
Higha | 177300 14,76t 12.65w 6.48pa 535wWx 4.552
Mean® (Cvs.) [ 24.094 | 20.05B TC || 880 7288 | 6.19C ||
Mean-*" (SAR) | SAR 3=21.57A | SAR 6=20.04B | SAR F.B_» | SAR 6=7.278___ |
Mean*"** (CL:S09 | Low=21.24A | High=20.37B | Low=1.71A High-7398 |
2001 |
7 Tap water (Control) [ 2945 T 2509 | 20.92 25.15A 10768 | [ 7661 | 9.19a
# SAR3 ’ Low cl ‘ umu.ma 24.33f 20.29k 0.43b ﬂ 7.43k
2000 ppm High cl 27.38¢ 25.32g 19.45mn 23.01B _o 00¢ quww_a §.41B
SAR 6 Low cl ' 26.50d 22.5Th 18 830 f 9.68d J — 6.89n
High ¢l 25.32¢ 21.57i 17.99p 9.25¢ 6.590
GAR 3 E.s ol 24.44f 20,82k :.uﬁi_ 8921 _ 6.36p
4000 ppm High cl 23.26g 19.81im 16.83r 19.49C 8.50g { 6.059 7.12C
—_ ‘ 22.38h 19.06n0 _ 15.90st _ _\ 8.17h J J < gars
High cl 21.20ij _ 18.06p 15.06uv 7.74ii 6.59 5.51t
SAR 3 Low cl ﬂ 20,32k _ 17.304 J 14.43w d 7.42k ﬂ 6.32p — 5.28u
il i High cl 19.14n0 16.30rs 13.59% 15.97D 6.99mn 5.95qr 4.98v S83D
sAR 6 | L™ cl _ 18.25p L 15,550 _ 1287y _J_ 660 ~ 5 688t d 475w
High 17.08g 14.54vw 12.13z 6.24p 5.31u 4.44%
I Mean® (Cvs.) | 23.33A | 1987B To5C | —— | 8524 [ 7258 | t0C | —0——_|
I Mean*** (SAR) | SAR 3=21.054 SAR 6=19.54B | SAR 3=7.69A | SAR 6-1.14B
I Mean®*** (Cl:SO4 | Low=20.73A High=19.87B | Low=7.58A | High=17.26B _

Lt

and **** means refer 1© specific effect of olive cv

for any of four investigated factors. followed by the same letter/s were not significantls different 5% level where capital letiers were
specific effect values of each imvestipated factor but small letters for interaction of their combination

< salinity concentration.” SAR and C1:SO4 reto. respectively. Values within the same column of TOW

used for distinguishing
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Tables (8): Root fresh and dry weight (gm.) of olive transplant in response to specific and interaction effects of olive cultjy
eir combinations in saline irrigation water during 2000 & 2001 seasons.

ars; salt

Root fresh weight (gm.)

Root dry weight (gm.)

Irigation Tremms e I _ Manz _ Aghizi _ Mean+ i Manz. _ Aghizi Mea
2000
Tap water (Control) [ 1939 16.587 | 19,9354 10.98a 935 | 777 9.374
_W:N 3| Lowel ‘ 17.30¢ 14.42n G.55h 8.121 ‘ 6.76i]
2000 ppm High ¢l 16,311 13.59 16:058 9.00d 7,660 6.37k 7.84B
‘ SARG | Lowdl _ 15.71g 13.10i §.67¢ 7.38h ‘ 6.14]
Hieh ¢l 14.71h 12.26 8.121 6.91i 5.75n
rf Low cl _ ‘ 14.12h 11.77k _fﬂm.m 6.63] _ 5.520
4000 ppm High c] 13.13i 10.941 T nﬁ_.ﬂ 6.171 5.13p -
_ SARG | Low o _ ﬁ 12.53] 10.44] 6.91i S 88mn * QEJ_
High ¢l 11.54k 9.62m .36k 5.420 4.51s1
Fx 3| Lowel _ _ 10.94] 9.12m 6.04lm S.14p ‘ 4.27u _
6000 ppm High el 11.68k 9.61m 8.29n 64D £.490 4.67r 3.88v 454D
‘ SARg | Low dl ‘ 10.98] _ ©35m q.mellﬁ < 16p 4300 _ 35w
High ¢l 98Im 8.35n 6.96n <610rs 3.92v 3.26x
| Mean* (Cvs)) | 15718 | 133 11i4C [ =—>—=——7 <3 6.28B | 522C
Mean*** (S3R) | SAR 3=14.54A SAR 6=13.19B | SAR 3=6.834 | SAR 6=6.19B
Mean****(CJ:50,) | Low=14304 High=13.44B | Low=6,71A | High=6.31B
2001 G |
Tap water (Control) | 2669 | 1738 1541i | 19834 7.85p 5.89A
SAR3 | Lowd _ 22.42b ‘ 14.76] 13.09mn 6.845)
2000 ppm High ¢ 2113 13.90k1 12.320-g 1558 6.28k 6598
SAR ¢ | Lowd ‘ 203id _ 13.38Im 12.390q 6.04k
High cl 15.99¢ 12.510p 11.09r 5.641m
SAR 3 | Lowdl 18,201 ‘ 11.99pq ‘ 10.63r _ 5.41lm
4000 ppm High c] 16.88p 11.12r 9.86s 12320 5.02n 5.55C
SAR 6 | Lowdl 16.0%h \ 10.59; _ m.sa_‘_ 4.78n
High c] 14.77j 9.73st 8.631 4.39p
gapz| Lowd 13.98k _ 9.201 _ 8.17uy 4.16pq _
6000 ppm High ¢l 12.66no 8.34uv 7.3%0 9.17D 3.76rs 413D
SAR 6 | Lomd ‘ 11.87q _ 781w 6.93x 3.52s1 _
] High ¢l 10.55¢ 695y 6 161 314y
' Mean* (Cvs,) | 17274 11.36B 10.11C 514B | 455C
[ Mean*** (SR} | SAR 3=14.07A SAR 6=12.74B | SAR 3=6.34A | SAR 6=573B |
| Mean**** (C1:505) | Low=13.844 High=12,978 | Low=6.23A f High=5848 |

L EAeE and weee poane refer to specific effect of olive cvsIsalinity concentrations S4R and CI:S04 ratio, respechiv
for any of four investigated factors. foliowed by the same Jetter # Were not significantly different 50, level where capi

specific effect values of each investigatzd factor but smal letters for interaction of their combination.

elv. Values within the same column or row
1l letters were used for distinguishing




Tables (9): Total plant fresh and dry weight

(gm.) of olive transplant in

response to specific and interactio

neffects of olive cultivars; salt

concentrations;SAR; Cl:S04 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

Total plant Tresh weight (gm.)

Total plant dry weight (gm.)

Cultivars|

Irrigation Treamtnts i —IPM__E # Mean™ Samn Manz i Mean™
2000
Tap water (Control) 60,441 68.59A 23.73¢ 21.18h 24.55A
sam3| Lovd w@.w? 22.10g 10.66)
2000 ppm High ¢l .,:w So.83B 21.01h 18.801 21.35B
SAR 6 f.a cl S1.88) 20.19i ;..cmn._:
High cl 49.511 19.20k 17.180
SAR3 rws‘ cl - 47.26mn 18.35m 16.44p
4000 ppm High cl 9.11g 44 .900p 49.65C ﬁmmvc 15.57q 17.60C
SAR 6 26.20h 42.64qr :.. mmﬁ 14.82r
40.28s 15.59q 13.95s
38.02 14.77r 13.201
SAR3 :
6000 ppm 35650 39.16D 13165 12334 | 435D
SAR 6 33.40h 12.961 11.58w
3104w 97 10.71x
Mean® (Cvs.) 35.05C 17.51B 15.65C
TMean®*" (SAR) TAR 0=49.90B TAR 3=19.40A AR 0=17.19B
NMean®*** (C1:504) Tigh=51.17B Low=19.03A Tigh=15.168
2001
Tap water (Control) 58.68gh 67.73A 29.19a 22.29¢ 20.44i 23.97A
E 5531 26.75b 20.73h 1887k
SARS 5599 §2331 2¢.83¢ 19.64i 18.041
2K pom ZARE 370K 30.65mn se.iep 7353 TR | 17.30m 20.688
} 51.420 48.07n0 23.37e 18.001 16.54n0
SAR 3 49.53mn bo.me mu 49f _..,.. 33m 15.92p
4000 ppm 46.630p ﬁ...@a 4R.98C 21 Im 16.310 14.97r 17.11C
SAR 6 34.75qr 41,825 20.261 15.644 143068
41 Ros 39.10u 18.92k 14.62s 13420
SAR3 .M@‘ch 37.34v 18.031 —m.cm_ 12.81v
6000 ppm w.‘..om.., 3461w 1§.67D u_.m 68n 12.93v 11.85x 13.46D
SAR 6 3520w 32.85x 15.80pg 12.26W 11.24y
High ¢l 41.13st 32.30x 30.13v 14 468 11.23v 10.30z
Mean" (Cvs.) 6U.19A 36.918B 43.91C 21.32A 16.45B 15.08C
Mean "~ (SAR) SAR 3=33./8A TAR 6=49.38B CAR 3=18.U8A SAR 6=1,.288
NMean® "+ (Ci:S04) Tow=02.87A Thzh=50.298 Tow=18.53A High=17.61B

= a.xme gnd =20 means refer 1o specific effect of olive cvs.

for eny of four investigated factors. followed by
specific effect values of each investigated factor

the serne letler's were not

ssalinity concentration.” SAR and

C1:SO4 ratic, respectively. Values within the same column OF TOW

significantly different 59, Jevel where capital letters were used for distinguishing
but small leters for interaction of their combination
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absorbed to increase the (L.O.P.) by an amount cqual to the
increase in solute (L.O.P.).

Also, in this regard, Strongonov, (1962) attributed the
depressive effect of salinity on growth to the disturbance in
metabolic pathway of plants as a result of the adverse cffect of
salts on enzymatic activities, While, Delane et al., (1982)
indicated that reduction in plant height, fresh and dry weights of
plants in located in the photosynthetic or the growing tissues,
and that in either cases, the inhibition could be arised from the
adverse effect of Na and CT ions on metabolism or from
disturbed water relations,

IV.LIIL some physiological properties of leaf:

In this regard leaf relative turgidity; leaf water potential;
hard leaf character; leaf succulence grade; transpiration rate and
osmotic pressure were the investigated physiological properties
of olive leaves pertaining their response to specific  and

interaction effects of four studied factors (olive cultivars, salt
concentration, sodium adsorption ratio and chloride level) and

their possible combinations, respectively.
IV.LIL1. Leaf relative turgidity:

Data obtained during both 2000 & 2001 seasons are
presented in Table (10).

A- Specific effect:

Concerning the specific effect of the different factors
involved in this study i.e., olive cultivars; salinity concentration;
S.A.R. and (CI:SO, ratio) on leaf relative turgidity, data obtained
in Table (10) showed that Koronaiki olive cultivar had the
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greatest value of leaf relative turgidity followed by Manzanillo
cvs.. while Aghizi cvs. ranked last. Such trend was truc during
two scasons of study regarding the response of leaf relative
turgidity %, whereas, variances were significant during two
seasons as each cultivar compared to two other ones.

Referring the specific offect of salt concentration, it 1s
quite evident that all three investigated saline solutions (2000,
4000 and 6000 ppm) resulted in an obvious decrease in leaf
relative turgidity % over control during the two scasons of study.
Such decrease was significant as compared to those of tap water
irrigated transplants. On the other hand, the most depressive
effect was always in concomitant to the highest concentration
i.c.. 6000 ppm during both seasons of study, however, the 2000
ppm saline solution exhibited the Towest decrease. Meanwhile,
the 4000 ppm concentration was intermediate in this concern,
whereas the differences between the three salinity concentrations
were significant as cach was compared to two other ones during
two scasons of study. Analogical results were obtained by
Bernstein, (1961) on various plants, Fenn et al., (1970) on
avocado trees, and Nomir, (1994) on kaki plants.

Regarding the specific effect of sodium adsorption ratio
(S.A.R), it is quite clear that increasing S.A.R from (3 to 6) In
irrigation water decreased significantly the leaf relative turgidity

04 in olive cultivars during two seasons of study.
As for the specific effect of the( Cl:SOy ratio) of saline
solution used for irrigation on leaf relative turgidity % data in

Table (10) showed that the higher ratio caused a significant
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decrease in Jegf relative turgidity % than lower ratio during the
I* and pnd seasons of study.

B- Interaction effect:

charding the interaction effect of the investigaled four
factors i.e., olive cultivars; salinity concentration; S.A.R; and
CL:SO, ratio on leaf relative turgidity %, data in Table (10)

highest salinity concentration (600 PPm) x SAR-¢ x higher(
Cl:s0, ratio) exhibited the lowesg value of |eaf relative turgidity
%o Moreover, three other combinations of 6000 ppm saline
solution for the same olive cultivar ranked second in an
increasing order. On the other hand, the lowest decreage in leaf
relative turgidity o (L.R.T. %) was detected by Koronaiki Ccv.
irrigated with 2000 ppm saline solutjon of S.AR- 3 and lower
(CI:SO, ratio) as Compared to thoge continuously irrigated with
tap water during 2000 and 2007 scasons. Other combinationg

were in between, Such trend Was to great extent prevailing
during both scasons,

IV.LIL2. Leat water potentig] (L.W.p,);
A~ Specific effect:

Conceming the specific effect of the different factors
involved in this study i.e., olive cultivars; salinity concentration:
S.A.R; and (chloride Jeve] CL:80, ratio) on leaf water potential,
data ag shown in Table (10) revealed that Coronaik; olive
cultivar exhibjted the greatest value of LW p. in both seasons,
while the reverse was found with Aghizi olive cultivar,



With respect to the specific effect of salt concentration,
Table (10) displays that leaf water potential values tended to
decrease significantly when salinity level was increased. In this
respect, El-Hefnawi, (1986) on guava plants and Nieves ef al.,
(1991) on citrus. In this concern, Stevens & Harvey, (1990)
proved that the increase in salinity caused a decline in leaf water
potential and an increase in leaf petiole Na' and CI” content.
However, Kaul, (1981) on guava plants found that salt stress
reduced plant water status (cspecially with S04) and increascd
leaf diffusive resistance.

Regarding the specific effect both S.A.R and (CL:SO4
ratio) of saline solution used for irrigation on leaf water
potential, it could be noticed from data in Table (10) that the
higher ratio of either S.A.R or (C1:SO4)increased leaf water
potential as compared to those of lower ones during 2000 and
2001 experimental seasons.

B- Interaction effect:

As for the interaction effect of the investigated four
factors i.e., olive cvs. X salinity concentration X S.AR x (CI:SO,4
ratio) on leaf water potential, data obtained in Table (10) showed
that the highest value was statistically coupled with the irrigated
olive transplants with tap water (especially Coronaiki and
Manzanillo cvs.) fallowed by those represented the combination
of Coronaiki transplants irrigated with 2000 ppm of SSAR (3 or
6) and lower or higher (C1:SO4 ratio), whereas the least decrease
in (L.W.P.) was resulted. On the other hand, the highest
reduction in (L.W.P.) was detected by Aghizi cvs. X 6000 ppm X
S.A.R- 3 and/ or 6 with both lower and higher chloride levels
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Tables (10): Leaf relative turgidity and leaf water potential of olive transplant in response to specific and interaction effects of oliy

salt concentrations; SAR: CI:504 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

e cultivars;

LRT. LWF.
rvigation Treamion ol Coron. Manz. _ Aghizi _ Means Corta. Manz Aghizi Mean=+
£
2000
Tap water (Control) 84.93a 78.41b 69.28de 77.54A 74.61a 74.508 74.12b 74.41A
SAR3 | Low el 73, 67.42¢ 59.58i) 67.18¢c 67.06c 66.3%
i 57.49ik 7. )
2000 ppm High ¢l 70.49d 65.07fp 57.49ik 62908 .H 17¢ 67.06¢ 66 “_gn ioen
SAR 6 Low cl 67.10ef 61.93h 54.73Im 67.16¢ 67.07¢ 66.72d
High ¢] 64.55p 59,59 52.64mn 67.15¢ 67.07c 66,74d
sir3 | Low d 61.15hi 56.45k] 49.880p 63.44f 63,341 63.02g
- i ik 3 235 2
4000 ppm Highel | 5860k J.10m 437950 stosc | S8343C | 633sr | 6302 63.27C
SARG | Lowe | 3520 | 50.95n0 45.03rs 63.42f 63.34f 63.03g
Highcl |  5265mn 48.61pq 42.955 63.44f 63.32 63.03g
sar3 | Lowel | 49.260p 45.47r 40,181 59.70n 59.63h 59.31j J
i & b 1
6000 ppm Highcl | 4671qr 43.125 38.10m D, 5 we, 59.62h 59.32i 59,550
SARG | Low dl 4331s 39,98 3533y 59.71h 59.64h 5931
’ High I 39.92t 36.84uv 32.56w 5971 59.65h 59,31
Mean* (Cvs,) S8.99A | 54 46B 48.12C 4294 | 63.69C 63.85B
Mean*** (GAR) SAR 3=57.934 SAR 6=53.16B SAR 3=64.844 SAR 6=64.86A
Mean****"(C1:50,) Low=56.604 High=54.498 Low=64.844 High=64,86A
2001
Tap water (Control) 84.80a 74.07bc 63,557 74.14A 74.13a 73.98b 74.11A
sAR3 | Lowdl 75.47b 65.92¢ 56.56i) 66.550¢ 66.74cd 66.59
2000 ppm High cl 72.93¢ 63.70F u,aaz 62.288 66.80c 66.73cd 66.60de chin
SARG | Lowd 69.54d 60.74g 52.11mn 66.79% 66.72ce 66.61de
High cl 66.99¢ 58.52h 50.21op 66.80c 66.73cd 66.59¢
SAR3 | Lowd 63.60F 55.55jk 47.67q 62351 62.29fp 62.16g
5 i 5 57 23 2
4000 ppm High cl 61.06¢ 53.33Im 45 .wq 51.90C m“.h._q E.uomm 62,160 Gie
SAR6 | Lowel | 7.66m 50.370p 4321 1‘4 6235F 62.28fg 62.16g
: High cl 55125k 48.14q 4131y 62.35f 62.29fp 62.15p
SAR 3 Low ¢l 51.73n0 45.18rs 38.76v 50 39h 59.32h; 59.20i
High ¢l 50.03p 43.69s1 37.49v 55.38h 59.31hi 5921
6000 42.07D 59.31D
ppm SARG| Low ol | d6.64qr 30,980 3405w 5039 | S93im 0.2
Hich of 44.10s1 38.52v 32.82x 5930 59.35h 59.20i
Mean* (Cvs,) 61.51A 53.75B 46.08C 63.72A 63.65B 63.52C
Mean*** (SAR) SAR 3=57.41A SAR 6=53.06B SAR 3=64.384 SAR 6=64.384
Mean**** (C[:50,, Low=56.154 High=54.328 Low=64.384 High=64.3834

®*%** and **+= poans refer 1o specific effect of olive cvs..salinity concentration: SAR and C1:SO4 ratio, respectively. Values within the same column or row
for any of four investigated factors. followed by the same Jetter/s were not significantly different 59, level where capital letters were used for distinguishing

specific effect valyes of each investipated factor but small letters for interaction of their combination
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(C1:SOy, ratio) during the two seasons of study. In addition, other
combinations were in between the abovementioned two

extremes.
1V.LIL.3. Hard leaf character and leaf succulence grade:
Data obtained during both 2000 and 2001 seasons,

regarding the response of hard leaf character (gm. dry
matter/dec”) and leaf succulence grade (H,O in gm/dec®) are
presented in Table (11).

A- Specific effect:

It is quite clear that each of the aforesaid two investigated
physiological characteristics i.e., hard leaf character (H.L.C.) and
leaf succulence grade (L.S.G.) followed its own trend regarding
the response to specific effect of any of the four studied factors.
Hence, the trend of response to the specific effect of a given
investigated factor for one physiological character is entirely
conflicted with the analogous one of the other characteristic.

Nevertheless, the highest value of hard leaf character was
significantly coupled with leaves of Aghizi cultivar. The reverse
was true with Coronaiki cvs., while Manzanillo cvs. was
significantly intermediate during both seasons. On the other
hand, the trend of response to specific effect of olive cultivar
took the other way around as the leaf succulence grade (L.S.G.)
was concerned. Whereas, Coronaiki leaves showed the highest
value of leaf succulence grade followed in a descending order by
Manzanillo cvs., followed by Aghizi cvs. Differences between
the three olive cultivars were significant during both 2000 and

2001 experimental seasons.
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Referring the specific effect of salt concentration it is
quite evident that hard leaf character (H.L.C.) of olive leaves
was significantly higher for all three investigated (2000, 4000
and 6000 ppm) saline solutions as each resulted in an obvious
increase in hard leaf character (H.L.C.) over control during the
two seasons of study. Such increase was significant as compared
to those irrigated with tap water (control). On the other hand, the
highest value of hard leaf character (H.L.C.) was significantly
always in concomitant to the scverest salt stress (6000 ppm)
during 2000 and 2001 experimental seasons. Differences during
both seasons were significant as the 3 investigated salt
concentrations were compared each other.

Nevertheless, the trend of response pertaining the specific
effect of salt concentration on leaf succulence grade (L.S.G.) of
olive transplants took the other way around as compared to the
previously discussed trend for the hard leaf character
(H.L.C.).Hence the leaf succulence grad  (L.S.G)was
significantly dccrcased with increasing salt concentration. The
greatest value of leaf succulence grade (L.S.G.) was significantly
always in concomitant to the severest salt stress (6000 ppm)
during 1*" and 2" seasons. Differences during both seasons was
significant as the three investigated salt concentrations were
compared each other. Analogical results were reported by, El-
Hefnawi, (1986) on guava scedlings and Nomir, (1994) on kaki
plants who found that the higher salinity levels significantly
depressed leaf succulence grade.

Regarding the specific effect of both sodium adsorption
ratio (S.A.R) and chloride level (CI:SO, ratio); data as shown in
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Table (11) revealed that the higher ratio of both S.A.R and
(C1:SO, ratio) resulted significantly in increasing both hard leaf
character and leaf succulence grade during the two seasons of

study.
B- Interaction effect:

Table (11) reveals that both physiological propertics
(H.L.C. and L.S8.G.) responded significantly to the interaction
offect of various combinations between four studied factors
(olive cultivars; salt concentration; SAR; and Cl:SO4 ratio).
However, the highest value of hard leaf character (H.L.C.) was
always in significant concomitant to leaves of Aghizi cvs. x 6000
ppm x S.A.R- 6 with high (C1:SO; ratio) during the two seasons
of study. Meanwhile, the lcast hard leaf character (H.L.C.) value
was exhibited by Coronaiki cvs. x 2000 ppm X SAR 3 with low
chloride level (C1:SO4 ratio). Morcover, other combinations were

in between the abovementioned two extents.

As for the leaf succulence grade (L.S.G.), Table (11)
shows that Coronaiki cvs. x 2000 ppm x S.A.R- 3 x low chloride
level (C1:SOj4 ratio) exhibited statistically the greatest value after
those continuously irrigated with tap water during both 2000 &
2001 experimental seasons. However, Aghizi cvs. transpbnts
irrigated with 6000 ppm salt concentration X SAR 6 with high
chloride level had the least value of leaf succulence grade
(L.S.G.) during 2000 and 2001 seasons, respectively. In addition,

other combinations were in between.

——— e
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Tables (11): Leaf succulence grade (L.5.G) and hard leafl character
cultivars; salt concentrations;

(H.L.C) of olive transplant in response to specific and interaction effects of olive
SAR: Cl:SO4 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

L.SG. H.L.C.
b Tresmans Ciltivan Coron, Manz — Aghizi ._ Mean*= Coron. _ Manz. _ Aghizi Mean**
2000
Tap water (Control) 0.900a 0.727¢ 0.677¢ 1.7684 G.113x 0.127w 0.153v 0.131D
SAR 3 Low el 0.760b 0.617f 0.557g 0.150v 0.170st 0.210m
2000 ppm High cl 0.717c 0.573¢ 0.520h 0.602B 0.160u 0.180g 0.220k! 0.189C
SAR6 Low cl 0.700d 0.567g 0.520h 0.167 0.187p 0.220k!
High ¢l 0.667¢ 0.530h 0.4904 0.173rs 0.1930 0.237h
SAR 3 Low cl 0.6171 o..aoM: 0.453) 0.177gr 0.1970 0.240gh
4000 ppm High cl 0.573¢ o.hmmd 0.420% 0.483C 0.187p 0.210m 0.257¢f 02211
SAR 6 Low cl 0.560g 0.453) 0.417k 0.1930 0.2171 0.260¢
High cl 0.530h 0.430k 0.3901 0.203n 0.227§j 0.280d
sar3 | Lowel o‘awcq 0.363m c.u_c..a_ 0.237h e.wﬂn
6000 ppm High ¢! o.smmm c‘ww.wr 0.387D c‘MN.na.T 0.253f 0.310b 02644
SAR 6 Low el 0.4509 0.333n 1.2301 0.257f 0.313b
High cl 0.420k 0.3100 (.243p 0.277d 0.333a
Mean* (Cws.) 0.6044 0.445C 0.187C 0.2108B 0.255A
Mean*** (SAR) SAR 3=0.511A SAR 6=0.471B SAR 3=0.203B SAR 6=0.219A
Mean**** (Cl:504) Low={.506A Hipgh=0.475B Low=10.206B High=0.2174
2001
Tap water (Control) 0.900a 0.753b 0.680¢c 0.778A 0.120w 0.130w 0.15% 0.136D
SAR 3 Low ¢l 0.747b 0.623¢ e‘umcm. 0.170uv 0.1875-u 0.225n-p
2000 ppm High c! 0.690¢ 0.580f 0.523h- — 0.177u 0.197r-4 0.237-n 3080
saRe | Lowel 0.680c 0.567fg 0.5131-k 0.180tu 0.200g-s 0.243k-m
High el 0.643d 0.540h 0.4831 0.200grs 0.2170-g 0.260i-k
SAR 3 Low ¢l 0.580f 0.480] o.,hmqﬂa 0.207p-r 0.227m-o 0.273h+
4000 ppm High ¢} 0.560p 0.4671 0.420n 0.468C 0.2130-r 0.2371-n 0.283gh 0.251R
SAR 6 Law ci 0.527hs 0.437mm 0.4000 0.227m-0 0.247k1 0.297¢c-g
High ¢l 0.507jk 0.425n 0.380p 0.237}-n 0.2575k 0.313c<
SAR 3 Low ¢l 0.5204; 0.437mn 0.3930p 0.250k1 0.277hi 0.330¢
6000 pprm High ¢l 0.500k 0.420n 0.380p 0.4200 0.260i-k 0.287h 0.347h aas
SAR 6 Low ci 0.4731 0.3930p 0.357q 0.280gh 0.307d-1 0.370a
High ¢! 0.450m 0.377p 0.337r 0,290f-h 0.317cd 0.380a
Mean*® (Cvs.) 0.5984 01,5008 0.451C 0.216C 0.2378 0.286A
Mean*** (SAR) SAR 3=0.518A SAR 6=0.472B SAR 3=0.228B SAR 6=0.249A
Mean®=** (Cl:504) Low=0.507A High=0.482B Low=0.234B High=0.244A

®1 **:*** and **** means refer 1o specific effest of olive cisisa
followed by the same letter's were not significantly diffcrent 5¢

interaction of their combination.

linity concentration: SAR and CI:504 ratio, respectively.
o level where capital letters werc used for distinguishing

Values within the same column or row for any of four nvestigated factors.
specific effect values of cach investigated factor but small letters for
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IV.LIL.4. Transpiration rate and osmotic pressure:

Data obtained during both 2000 and 2001 experimental
seasons regarding the specific and interaction effects of olive
cultivars;  salinity  concentration; S.A.R  and chloride
levels(Cl:SO, ratio),on the transpiration rate and osmotic
pressure are presented in Table (12).

A- Specific effect:

It is quite clear that each investigated physiological
characteristic i.e., transpiration ratc and osmotic pressure
followed its own trend regarding the response to specific effect
of any of the four factors under study. Hence, the trend of
response to the specific effect of a given investigated factor for a
given physiological character is entirely conflicted with the
analogous trend of the other. Nevertheless, the highest
transpiration rate was significantly coupled with leaves of Aghizi
cultivar, while the reverse was true with Coronaiki cvs.,
Manzanillo cvs. was significantly intermediate during both
seasons. On the other hand, the trend of response to specific
effect of olive cultivar took the other way around as the osmotic
pressure was concerned. Whereas, Coronaiki leaves showed the
highest value of osmotic pressure followed in a descending order
by Manzanillo and Aghizi cultivars. Differences between 3
cultivars were significant during 2000 and 2001 experimental
seasons.

As for the specific effect of salt concentration, it is quite
evident that transpiration rate of olive leaves, data obtained in
Table (12) that all three investigated saline solutions (2000; 4000
and 6000 ppm) resulted in an obvious decrease in transpiration
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rate of olive cultivar leaves during both seasons. Such decrease
was significant as compared to those of tap water irrigated
transplants(control).On the other hand, the most depressive
effect was always in concomitant to the highest concentration
i.e., 6000 ppm during both season of study , however the 2000
ppm saline solution exhibited the lowest decrease. Meanwhile,
the 4000 ppm concentration was intermediate in this concern,
however, differences between three concentrations were
significant as each compared to the two other ones during two
scasons of study. The obtained results, regarding the specific
effect of salt concentration, in available water irrigation agree
with that reported by Ragab, (1979) on citrus seedlings; Walker
et al., (1979) on guava trees; Beshir, (1982) on sultani fig
transplants; El-Hefnawi, (1986) on guava seedlings and Nomir
(1994) on kaki plants. In this concern, Beshir, (1982) reported
that sultani fig transplants irrigated with different saline solutions
of concentrations ranged between 2000 to 7000 ppm, induced an
obvious reduction in the transpiratoryate, the rate of reduction
was proportional with the applied salt concentrations. She added
that transpiration rate showed fluctuations in response to date of
sampling whereas as the season was advanced the rate of
transpiration gradually decrease from July to October. While
Ragab,(1979) proved that transpiration rate of the sour orange
seedlings was hindered by the majority of the used salinity
treatments with few exception.

Nevertheless, the trend of response pertaining the specific
effect of salt concentration on leaf osmotic pressure of olive

transplants took the other way around as compared to the
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previously discussed one with the transpiration rate. Hence, the
osmotic  pressure was significantly increased as salt
concentration was increased. The greatest osmotic pressure was
significantly always in concomitant to the severest salt trees
(6000 ppm) during the two seasons of study. Differences during
both seasons were significant as the three investigated salt
concentrations were compared cach other. Analogous results
were obtained by Bernstein, (1961) in various plants; Lloyd and
Howie, (1989) on Navel orange and Nomir, (1994) on kaki. In
this concern, some reports on vegetable plants mentioned that
rising the level of applied salts resulted in favourable effect on
the succulence grade of plant leaves which was explaned on the
basis of the increase in osmotic pressure by salinity (Bernstein,
1961 and EI-Gizawy, 1973). However, Lloyd and Howie,
(1989) added that as more negative leaf osmotic potential
resulting from increased foliar Na and Cl concentrations resulted
in maintenance of leaf turgor.

Concerning the specific effect of sodium adsorption ratio
(SAR) data in Table (12) clearly show that increasing (S.A.R)
from 3 to 6 in irrigation water depressing transpiration rate

during the two seasons of study.

Nevertheless, the trend of response pertaining the specific
effect of (S.A.R) from 3 to 6 on leaf osmotic pressure of olive
transplants took the other way around as compared to that
pervasively discussed with the transpiration rate. Hence, the
osmotic pressure was significantly increased as the level of
S.A.R increased from 3 to 6 during 2000 and 2001 seasons.
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As for the specific effect of (Cl:SO, ratio), it is quite
evident that transpiration rate of olive leaves was significantly
decreased with increasing chloride level. While the specific
effect of (C1:SO, ratio) on osmotic potential, it was significantly
increased as (Cl:SOy4 ratio) raised during the two seasons of
study.

B- Interaction effect:

Table (12) reveals that the transpiration rate responded
obviously to the various combinations of the four investigated
factors. Hence, the highest rate was always in significant
concomitant to leaves of Coronaiki transplants irrigated with
6000 ppm saline solution of S.A.R- 6 and higher rate of (CI:SO,
ratio) during 2000 and 2001 experimental seasons. Meanwhile,
the least transpiration rate was exhibited by Aghizi transplants x
2000 ppm salt concentration x S.A.R-3 and low( CI:SOy ratio).
Moreover, other combinations were in between  the
aforementioned two extents.

As for the osmotic pressure, Table (12) shows that both
combination represented either Coronaiki or Manzanillo
transplants irrigated with 6000 ppm salt concentration of S.A.R-
6 and higher (CI: SO, ratio) exhibited statistically the greatest
value during both 2000 and 2001 experimental seasons.
However, Aghizi transplants irrigated with 2000 ppm saline
solution of S.A.R- 3 and low chloride level (CI:SO, ratio) had
the least value of osmotic pressure during the two seasons of
study. In addition, other combinations were in between.
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Tables (12): Transpiration rate and osmotic pressure of olive transplant in response to specific and interaction effects of olive cultivars]
salt concentrations, SAR; Cl:SO4 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

Transpiration rate Osmotic pressure
L Cuhiivarsi Coron. Manz Aghizi Mean** Coron, Manz. Aghizi Mean**
Irrigation Treamtnts
2000
Tap water (Control) 0.723k 0.980e 1.253a 0,985A 13.86n 13.64no 12.930 13.48D
SAR3 Low ¢l 0.6731 c.o_mm 1.163b Hm‘aﬂ 15.961 15.12m
2000 ppm High cl 0.633m c.xmuw._ Hocw_n 0.833B 1 r.._..:..” ZLE.. 16.541 18.02C
SAR 6 Low ¢l 0.8031 1.030d 19.27) 18.97) 17.97k
High ¢l 0.743ik 0.950 20.80i 20.47i 19.39)
SAR 3 F_us cl 0 om:.: c.mcqm 22.32h 21.97h 20.811
4000 ppm High c! c.m. .._.=._ 0.817i 0.617C 23.85¢ 23.47p uu.u.w: 23.928
SARG Low cl 0.587n 25371 24971 23.06g
High ci 0.527p 26.90¢ 26.47¢ 25,07
SAR 3 F.et cl c.umcn 28.28d 27.83d 26.37¢
6000 ppm High cl [d uu?ﬁ 0.399D 29.81c 29.34¢ 27.794 29724
SAR 6 Low cl 373uw 31.34b 30.84b 29.21c
High cl 0313w 32.86a 32.34a 30.64b
Mean* (Cvs.) 0.473C 0.640B 0.820A 23.76A 23.36B 22.13C
Mean*** (SAR) SAR 3=0.716A SAR 6=0.622B SAR 3=21.13B SAR 6=23.66A
Mean**** (CLESOq) Lown=0.694A High=0.643B Low=21.77B High=23.03A
2001
Tap water (Control) 0.803h 1.057¢ 1.2008 1.020A 15.07q 14.95q 13.90r 14.64D
SAR 3 Low cl 0.7631 1.007d 1.140b 16.57p 16.44p 15.2
2000 ppm High cl 0.727k 0.940¢ 1.070¢ 0.884B 18.53n 18.38n 17.0%0p 18.22C
SAR 6 Low cl 0.673m 0.887f 1.007d 18.98mn 18.83mn 17.510
High cl 0.627n 0.8272 0.937e 20.94jk 20.78k 19.32Im
SAR3 Low cl 0.5870 0777 0.877f 21.405k 21.23jk 19.731
4000 ppm High cl 0.540p 0.7071 o‘mod‘d 0.650C 23.36i 23.18i u_u.ﬁ 23.288
SAR 6 Low cl 0.497q 0.743) 2531gh 25.11h 23.351
High cl 0.450s 0.673m 25.8% 25.43gh 23.77%
SAR 3 r.oi cl 0.410u 0.613n 27.72¢f 27.50f 25.58gh
6000 ppm High cl 0.360v 0.540p 0.434D 29.68d 29.45d 27381 30.49A
SAR 6 Low cl 0.320wm (1.480r 31.72¢ 3132 29.18d
High cl L 273% 0.410u 36.42a 36.11a 33.78b
Mean" (Cvs.) 0.541C 0.807A 23.97A 23.75B 22.11C
Mean*** (SAR) SAR 3=0.759A SAR 6=0.662B SAR 3=21.14B SAR 6=24.17A
Mean**** (C1:SO04«) Low=0.736A High=0.685B Low=21.75B High=23.51A

». me.wa% g0 *##e maane refer o specific effect of olive cvstsalininy concentration® SAR and CL.SO4 ratio. respectively. Values within the same column or row for any of
four investigated factors. followed by the same letier’s were not significantly different 5% level where capitel letters were used for distinguishing specific effect values of
each investigated factor but small letters for mieraction of their combination
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IV.LIII. Chemical composition:

In this regard photosynthetic pigments (chlorophyll A &
B and carotenes): (free amino acids & proline); mineral
composition and some enzymes activity (catalase and peroxides)
in olive leaves as well as stem total carbohydrates and soluble
sugars were concerned.,

IV.LIIL1. Photosynthetic pigments (foliar pigments):

Leaf chlorophyll (A & B) and carotenes contents of olive
transplants in response to specific and interaction cffects of four
studied factors of experiment were investigated. Data obtained
during both 2000 and 200] experimental seasons are presented
in Table (13).

A- Specific effect:

Referring the specific effect of olive cultivar, Table (13)
reveals that Coronaiki transplants had the highest value of Jeaf
chlorophyll( A & B) and carotenes contents followed in a
descending order by Aghizi and Manzanillo transplants during
the two seasons of study. Differences in this concern were
significant during 2000 and 2001 experimental seasons.

Concerning the specific effect of salinity concentrations,
data obtained revealed that, leaf chlorophyll (A & B) and
carotenes were gradually decreased by increasing the level of
salinity concentration in irrigation water. Such decrease was
significant as compared to those of tap water irrigated olive
transplants during the study. Meanwhile, the greatest reduction
in chlorophyll ( A & B) and carotenes of leaves were noticed at
the highest salt concentration (6000 ppm) during both seasons of
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study. However, 2000 ppm salin¢ solution exhibited the lowest
decrease in both chlorophyll (A & B) and carotenes contents.
Meanwhile, 4000 ppm concentration was intermediate, whereas
differences between the three salinity concentrations were
significant as each was compared to the two other ones for both
photosynthetic pigments (chlorophyll A & B) and carotenes
contents during 2000 and 2001 scasons. Thus it could be stated
that salinity reduced severely the photosynthetic pigments
content in olive leaves. These results are in coincidence with the
findings of Caster & Myers, (1963); Ravikovitchs & Porath,
(1967); Kanwar & Bhambota, (1968); Bhambota & Kanwar,
(1970); Ragab, (1979) and Nieves et al., (1991) on citrus;
Pandy and Divate, (1976) and Petrosyan ef al., (1979) on
grapevines; Koul, (1981) and Kabeel, (1985) on peach and salt
concentration (6000 ppm) during 2000 and 2001 seasons.
However, 2000 ppm saline solution showed the lowest loss in
chlorophyll (A & B) and carotenes contents during the two
scasons of study. In addition, thc 4000 ppm concentration was
intermediate in this concern during 1% and 2™ seasons, whercas
differences between the three salinity concentration levels (2000,
4000 and 6000 ppm) were significant as cach was compared to
the two other ones for both leaf chlorophyll (A & B) and

carotenes on olive transplants during 2000 and 2001 seasons.

These results confirmed that reported by many
investigators (Caster & Myers, 1963; Ravikovitchs & Porath,
1967; Kanwar & Bhambota, 1968; Bhambota & Kanwar,
1970; Ragab, 1979 and Nieves et al., 1991 on citrus; Petrosyan
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et al., 1979; Kaul, 1981 and Ali, 1985 on plum and EI-
Hammady et al., 1993 on mango).

With respect to the specific effect of sodium absorption
ratio (S.A.R): it is quite clear that increasing SAR from (3 to 6)
in irrigation water resulted in a significantly in decreasing leaf
photosynthetic pigments contents of olive transplants as shown
from (Table 13) during the two seasons of study. Similar
observation was also found by Kabeel, (1985) on three
deciduous fruit species and Abd El-Mageid, (1998) on almond
seedlings.

As for the specific effect of chloride level (CI:SO4 ratio)
of saline solution used for irrigation on olive leaves content of
chlorophyll (A & B) and carotencs (Table 13), shows that the
higher ratio of chloride in irrigation water resulted significantly
in decreasing leaves chlorophyll (A & B) and carotenes contents
during 2000 and 2001 scasons. The same finding was obtained
by Kabeel, (1985) on three deciduous fruit species and Abd EJ-
Mageid, (1998) on almond scedlings.

B- Interaction effect:

Referring  the interaction cffect of the different
combinations between four investigated factors on leaves
chlorophyll (A & B) and carotenes contents of olive leaves, data
obtained in (Table 13) showed obviously a variable response
during two seasons. The most depressive effect on leaves
chlorophyll (A & B) and carotenes contents was exhibited by
such combinations represented either (Manzanillo cvs. x highest
salinity concentration /6000 Ppm X SAR- 6 regardless of chloride
level)or (Aghizi cvs. x 6000 Ppm x S.A.R- 6 X higher Cl:SO,
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Tables (13): Leaf Chlorophyll (A); chlorophyll (B) and carotenes contents of olive transplant in response to specific and interaction effects of olive cultivars;
salt concentrations; SAR; Cl:SO4 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

Chierophvll (A} Chiorophyil (B) Carotein
Cultivars - 5
+ntion Treamtnts Coren _ Mean oron M fanz ‘ Aghizi 1_ Mean Coron. Manaz. Aghizi Mean
2000
Tap water (Control) | 1563 | 14004 | 04532 | 04070 [ 04136 | 04343 | €507 | 0.455c | 04930 T 04844
saR3 | Lome 0.353d 0.450cd 0.410g 0.447d
A k? 303 2
2000 ppm High ¢l 1.203B S0 23 | pasp |00 1 0393k | 0427 oo
SAR 6 Lowcl 0.353d 333ef (.410g 0.377 0.407g
’ High el 0.343ds 0.320gh 0.297h 0.360k 0.380i
320gh .213h-) .3 .346 363k
s s i o o | | o
4000 ppm i o 1LOORC ol = =0 | g297C == 0.336C
SAR 6 Lowcl 0.520q 0.307-1 0.2850p 0.290mo 0.340n 0.3153¢
High 0.857rs 0207k | 0.2670 0.277pg 0.320p 0.297¢
sara | Lowe 0827t 0.290mo | 0.260s-v | 0.270g-s 0.307r 0.283m
e i 0= 273 ). 25 (- )25 7t 2 263w
6000 ppm High cl 2 L 011D 0.2 .._fq n mm} % 0.257t-w 0.3 028t 0.263wx 027
SAR 6 Low el 0.873r 0.7 20w 0.263r-u 0.243x-z [ 0.247w-y 0.270v 0.250z
) High cl 0.830n 0.6933 0.283ux | 0237z 0.233z 0.267vw | 0.243z
Mean* (Cvs) 11544 0.947C 03244 0.296C 0.304B 0.361A 0.332C
Mean*** (SAR) SAR 3=1.1054 SAR 6=1.021B SAR 3=0.3254 SAR 6=0.307B SAR 3=0373A SAR 6=0.345B
Mean*==* (CI:504) Low=1.085A High=1.040B Low=0.321A High=0.311B Low=0.366A 352B
2001
Tap water (Control) 1.681A 0.7402 0.547g 0.650b 0.646A 0.483a 0.450e 0.463A
SAR3 | Leme 0.627¢ 0.4631m 0.543g 0.407d 0.370h
° 3 43 30p- 3 3507
2000 ppm High ! V3668 0.603d 0 b... no | 0.53 c.n ‘H 0.517B 0.360f 0.350 0.366B
sage | Lowd 0.587¢ 0.433ng 0.513y 0.380g 0.340k
) High ¢l 0.5631 0.410rs 0.493k 0.360i 0.320m
Sag3 | Lowe 0.537gh 0.403re 0.483k 0.340k 0.210n
= i L3 -1 263 2 323
4000 pprm High cl T c.-NE,g o.“ m“._ 0.463Im ii.i656 o.,.n,é 0.290p 0.302C
sar6 | Lovd . 0.5105 0383 | 0.447m0 0.310n 0:277gr
) High c! 1.0400p 0.490k 0.367v | 0.4300-g 0.297¢ 0.260t
Sir3 | Lowd 0.9%upg 0477 0.417gr 0.273r 0.247u
) 1,037, £0) 23 3 26 ?
6000 ppm High cl 0.93 7ot 0.907D Q A.mq:: ..flqs 0.297st 0.390D 0.260t 0.240w 0.241D
SAR 6 Lowcl 0.887s1 0.437np 0.327wx 0.383tu 0.243vw 0.223x
) High c! 0 &]3uv 0.420p-1 0.313x 0.363v 0.230x 0.213z
Mean* (Cvs.) 1.3404 1.127C 1.176B 0.535A 0.398C 0.470B 0.330A 0.299C
Mean®** (SAR) SAR 3=1.2674 SAR 6=1.165B SAR 3=0.4944 SAR 6=0.307B SAR 3=0.373A SAR 6=0.313B
Mean*=** (C1:504) Low=12454 High=1.187B Low=(0.4894 High=0.472 Low=0.333A High=0.319B

. =

“*** and **** mcans refer Lo specific effect of olive cvstsalinity conzentration:

same letter's were not significantly different 8% level where capita! leters

SAR and CL:SOM ratic. respectively. Values within the same colurmm or row for any of four mvestigated factors, followed by the

were usec fer distinguishing specific effect values of cach investigated factor but small letiers for interaction of their combination.
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ratio) lowest values of chlorophyll (A & B) and carotenes were
detected. Coronaiki cvs. irrigated with 2000 ppm saline solution
of S.A.R.- 3 and lower (CL:SOy4 ratio) showed a relative higher
values of 3 photosynthetic pigments as compared to those
continuously irrigated with tap water which exhibited
statistically the highest values during 2000 and 2001 seasons.

Other combination are in obetween the aforesaid two
extremes. These results confirmed those of Kabeel, (1985) on
grape, peach and plum seedlings and Abd El-Mageid, (1998) on
almond seedlings.

The decline in leaf contents of photosynthetic pigment of
salt stressed plants might be due to the decrease in the absorption
of some minerals needed for chlorophyll biosynthesis, like as
iron and magnesium (Reddy, 1967) .

IV.LIIL.2. Total carbohydrates and soluble sugars:

Total carbohydrates and soluble sugars contents in shoots
dry matter of olive transplants as influenced by specific and
interaction effects of oljve cultivar; salinity concentration,
sodium adsorption ratio (S.A.R.); chloride level (CL:SOy ratio)
and their combinations were investigated. Data obtained during
both 2000 and 2001 seasons are presented in Table (14).

A- Specific effect:

Regarding the specific effect of olive cultivars, Table (14)
displays that both components followed two opposite trends. In
this respect, total carbohydrates of transplants in Coronaiki were
significantly higher than both Manzanillo and Aghizi cultivars.
However, the reverse was true with total soluble sugars, whereas

e —————————————————————————————
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Aghizi olive transplants contained significantly higher sugars
followed by Manzanillo and Coronaiki transplants during 2000
and 2001 seasons.

With regard to the specific effect of salinity
concentration, data obtained displayed that, stem total
carbohydrates decreased significantly with increasing salt
concentration in the irrigation water comparing with those of the
control (tap water) in stem olive cultivars during first and second
scasons of study. Morcover, differences between salinity levels
were significant. The data of the present investigation
considering the effect of salinity stress on total carbohydrates
agreed with those obtained by other investigators such as Nasr
et al., (1977); Aly, (1979); Beshir, (1982) and Lloyd & Howie,
(1989) who proved that the actual amounts of carbohydrates in
different plant organs were adversely affected by rising salinity

level.

Referring the response of total soluble sugars (on dry
weight basis), in stem of olive cultivar it was noticed that an
opposite trend was detected to that of carbohydrates, where
sugars were increased gradually with increasing salts
concentration in the irrigation water from 2000 ppm to 6000 ppm

during the two seasons of study.

Such trend is in agreement with the obtained results Nasr
et al., (1977) on stone fruits; Aly, (1979) on grapevine; El-
Hefnawi, (1986) on guava found that high salinity levels
increased total free sugars. On the contrary, many investigators
Sourial er al., (1978); Rajasekaran & Shanmugavelu, (1983);
Sourial ef al., (1985) and Lloyd & Howie, (1989) proved that
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the percentage of total sugars decrcased in leaves as salinity level
increased.

Regarding the specific effect of sodium adsorption ratio
(SAR) from (3 to 6), it is quite clear that total carbohydrate
content significantly decreased by increasing sodium adsorption
ratio (S.A.R) while soluble sugars took the other way around
during the two seasons of study:.

Referring the specific effect of chloride level (CI1:SO,
ratio) of saline solution used for irrigation, it could be noticed
from (Table 14) that the higher ratio from (CLl:SO4 ratio) in
irrigation  water caused significantly decrease in stem total
carbohydrates of olive plants during 1* and 2™ seasons. On the
contrary, total soluble sugars increased significantly by didn't
raising salts concentration during the 1* season but during the
2™ scason it didn't respond .

B- Interaction effect:

Concerning the interaction cffect on the investigated 4
factors i.e., olive cultivar, salinity concentration, sodium
adsorption ratio and chloride level (CL:SOy ratio) on both stem —
total carbohydrates and total soluble sugars contents, data
obtained in (Table 14) showed obviously significant response
during 2000 and 2001 seasons. The most depressive influences
on both stem total carbohydrates and total soluble sugars were
exhibited by that combinations between Aghizi x the highest
salinity (6000 ppm) x (S.A.R- 0) x higher (CL:SO, ratio) and
Coronaiki  olive cvs. x (2000 ppm) x (S.A.R-3) and lower
(Cl:SOy4 ratio )for former and later components, respectively

compared with those of continuously irrigated with tap water

\
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Tables (14): StemTotal carbohydrates and total sugars (%e) of olive transplant in response to specific and interaction effects of olive cultivars;
salt concentrations; SAR; C1:S04 ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

Total carbohydrates (% Total sugars (%)
Irrigation Treamnts Calivary Caron. _ Manz. — Aghizi _ Mean** Coron. Manz. Aghizi ~ Mean**
2000
Tap water (Control) 41.42a 36.73¢ 34.32( 37.49A 2.540v 2.567y 3.013s-u 2.707D
SAR 3 Low cl uw.nww wu.c.ﬂ._ 30.88j 2.677x 2.713wx 3.210qgr
2000 ppm High cl wm,oum 31.95i 29.84k 32.05B u‘m;uﬁ, 2.837v 3.333p 3.074C
SAR 6 Low cl 34.78¢ 30.85; 28.821 2.943u 2967w 3.527n0
High cl 33.54g 29.75k 27.75m 3.077st 3.110rs 3.683Im
SAR 3 Low ¢l un.umj 28.641 26.760 u.mﬂcn.u ua.nqn__m.n_ w.mwo._.r
4000 ppm High cl 31.06) 27.54mn um.q..ua_. 27.585C 3.350p 3.377p 3.973hi 3.647B
SAR 6 Low cl 29.81k 26.430p 24.70s 34800 3.513n0 4.180f
High cl 28.571 25.33r 23.67u 3.613mn 3.657Im 4.323e
SAR3 Low cl 27.34n 24.23t 22.64w qu.‘..ﬂ u,muu._r.. 4.447d
P Hishel |  26.08pg 23.14v 2161y 2568515 1880 | 3.917h- 4.640¢ Py
SAR 6 Low cl 24 84s 22.03x 20.59y 4.017gh 4.083fp 4.800b
High cl 23.60u 20.93v 19.552 4.467d 4.523d £.300a
Mean* (Cvs.) 31.28A 27.74B 23.92C 3.370C 3.412B 4.018A
Mean*** (SAR) SAR 3=29.93A SAR 6=28.00B SAR 3=3.3%91B SAR 6=3.685A
Mean**** (CLSOJ) Low=29.45A High=28.48B Low=3.454B High=3.619A W
2001 O
Tap water (Control) 38.508 37.74b 34.43¢c 36.89A 2333w 2.723t 2.797s 2.618D ~
AR | Lomd | 327 32.07de 25,26 2.460v 78537 2947g “
2000 ppm Highel |  31.86ef 30.94f¢ 28.22 _ 2.587u 3.000q 3.100p SRt =
SAR 6 Low cl 30.41gh uo.m;p 27.18k 2.710t 3.137p 3.257n0 (&)
High cl 25.251 28.34) 25.83m 2.840rs 3.287n 3.4101 )
SAR 3 Low cl 2810y 27.20k u.b..m.w_._c 2.970q wLmui 3.560) ~
2000 i Higho | 2661K 26.08Im 23.76p SIS 3,003p 36101 3.710i 3.5358 Q
SAR 6 Low cl 2%.45mn 24.94n0 22.72q 32230 37T 3.870h
High cl 2430 o 23.82p 21.6% 3.350m 1.863h 4.020f
SAR 3 Low cl mm.mwu 22.67q 20.665 u‘.-.uﬁ.p 4.017g 4.170f m
— Hishcl | 2266g 21.56r 1962t - 3.607i 4220¢f | 4323 —
sar 6 | Lomdl 21.50r 20.41s 18.5%u 3.7301 4330d 4.480¢ ﬂn..\l_u
High «l 19.67t 19.2%1 17.56v7 4.257e 4.913b 5.077s
Mean* (Cvs.) 27.26A 26.53B 24.18C 3.126C 3.623B 3.748A L
Mean"** (SAR) SAR 3=27.75A SAR 6=25.78B SAR 3=3.285B SAR 6=3.523A U
Mean**** (C1:504) Low=27.2BA High=26.26B Low=3.343B High=3.466 %

=. wase® gnd **=* means refer 1o specific effect of olive cvs:.salinity concentration® SAR and CL:SO4 ratio, respectively. Values within the same column or row
for anv of four investigated factors, foliowed by the same letter's were not significantly different 5% level where capite! letiers were used for distinguishing
specific effect values of each investigated factor but small letters for interaction of their combination.
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during 2000 and 200] seasons. Other combinations were in
between the abovementioned two extents as shoot tota]
carbohydrates and total soluble sugars were concerned.

IV.LIIL3. Leaf salinity hazard coefficient (L.S.H.C.):
A- Specific effect:

Concerning the specific effect of the different factors
involved in this study 1.e., olive cultivars, salt concentration,
S.A.R and chloride level (CI:SO, ratio) in irrigation water used
on leaf salinity hazard coefficient (L.S.H.C.), data in Table (15)
showed that Coronaiki cultivar had statistically the highest value
of (L.S.H.C.) followed in a descending order by Manzanillo and
Aghizi cultivars, during the two seasons of study.

Regarding the specific effect of salinity concentration,
data obtained in Table (15) revealed that three investigated saline
solutions (2000, 4000 and 6000 ppm) resulted in an obvious
increase in leaf salinity hazard cocfficient (L.S.H.C.) of olive
transplants during 2000 and 2001 experimental seasons. Such
increase was significant as compared to those of tap water
irrigated transplants. On the other hand, it could be noticed that
(L.S.H.C.) increased gradually with increasing salt concentration
in irrigation water from 2000 ppm to 6000 ppm. In this concern,
non  salinized seedlings appeared to contain usually lower
(L.S.H.C.) value than those in salinized ones during 2000 and
2001 seasons. These findings are in agreement with those of
Fadl & Sari El-Deen, (1979) working on olive; Mohamed er
al., (1991) on orange and El-Sayed er al., (1995) on some olive
cultivars.
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Tables (15): Leaf salinity hard coefficient (L.S.H.C)
and interaction effects of olive cultivars;s
and their combinations in saline jrrigation water

of olive transplant in response to specific
alt concentrations; SAR; C1:SO4 ratio
during 2000 & 2001 seasons.

L.S.H.C.
frrigation Treamints Culttvers Coron. Manz. Aghizi Mean**
Tap water (Control) 0.847p 0.683 0.637u 0.722D
2000
SAR 3 Low el 0.910l.-n 0.723s 0.670t
2000 ppm Tigh cl n,oujk_ 0.733s 0.677L DRIIC
SAR 6 Lowcl 0.980hi 0.783r 0.723s
High cl 1.007g 0.820g 0.763r
SARS | Lo 0.947jk 0.867Top 0.787r
4000 ppm High ¢l 1.073F 0.890no 0.810¢ 0.9401
SAR 6 Low ¢l 1.137d 0.917Im 0.847p
High cl 1.177c 0.960ij 0.8700p
SAR 3 L?w cl 1.180¢ 0.993gh 0.900mn
6000 ppm High cl 1.237b 1.007g 0.927'};.I L103A
SAR 6 Low cl 1.257b 1.060f 0.953)
High cl 1.440a 1.183¢ 1.100e
Mean* (Cvs.) 1.087A 0.894B 0.820C
Mean*** (SAR) SAR 3=0.878B SAR 6=0.959A
[ Mean**** (CL:804) Low=0.895B High=0.942A
2001
Tap water (Control) 0.543r 0.567pq 0.450u 0.520D
SAR 3 Lf)w cl 0.58Tno 0.5700-q 0.463u
2000 ppm High ¢l 0‘6()7|‘m O.S?Rmn 0.48Tt 0.577C
SAR 6 Low cl 0.637jk 0.623kl 0.513s
High ¢l 0.657i 0.650ij 0.537r
SAR 3 Lf:w ol 0.690h 0.6671 0.553qr
4000 ppm High cl 0.703h 0.700h 0.5730p 0.671B
SAR 6 Low cl 0.737g 0.707h 0.597mn
High cl 0.767f 0.737g 0.623kl
SAR 3 ].-.wr cl 0.790e 0.750g 0.62‘.'1.<
6000 ppm High cl 0.810d 0.833¢ 0.6571. 0.787A
SAR 6 Low cl 0.823cd 0.830c 0.667i
High cl 0.957a 0.933b 0.770F
Mean* (Cvs.) 0.716A 0.704A 0.578B
Mean*** (SAR) SAR 3=0.6308 SAR 6=0.682A
Mean**** (CI:504) Low=0.6388 High=0.674A

#. #x w44 and *#** means refer to specific effect of olive cvs:s:
respectively. Values within the same column or row for any of four inve

——_ﬂ_—,e——_————————*————ﬂ
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Referring the specific effect of both sodium adsorption
ratio (SAR) and chloride level (CI:SO, ratio), it was quite clear
that the higher ratio of either S.AR or (CL:SO, ratio )
significantly increased leaf salinity hazard coefficient (L.S.H.C.)
than the lower ones in olive transplants during the two seasons of
study.

B- Interaction effect:

As for the interaction effect of different combination
between the four investigated factors i.e., olive cultivars, salinity
concentration, S.A.R and chloride level (CL:SOy ratio) on leaf
salinity hazard coefficient (L.S.H.C. value, data obtained in
Table (15) showed obviously the variable response during the
two seasons. The highest value of (L.S.H.C.) was detected by
that combination between Coronaiki and/or Manzanillo x highest
salinity concentration (6000 ppm) x S.A.R-6 x high a chloride
level. However the lowest (L.S.H.C.) value was detected by such
combination represented Aghizi transplants irrigated with 2000
ppm saline solution of SAR 3 and lower or higher chloride level
(CL:S0; ratio) during 1* and 2™ Seasons, respectively. Moreover,
other combinations were in between the aforementioned two
extents.

IV.LIIL4. Total free amino acids and proline contents:

Total free amino acids and proline levels in fresh leaves
of 3 olive cultivars under study in response to salt concentration,
S.A.R. and chloride leve] were investigated. Data obtained are
tabulated in (Table 16).
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A- Specific effect:

With regard to the specific effect of olive cultivar (Table
16) displays that both total free amino acids and proline contents
responded obviously and both followed the same trend. Herein,
leaves of Aghizi transplants were the richest followed by
Manzanillo, while Coronaiki had the poorest leaves. Differences
were significant during both 2000 and 2001 experimental
seasons as either total free amino acids or proline level in fresh
Icaves of a given cultivar was compared to the analogous ones of
two other cultivars.

Referring the specific effect of salt concentration in

irrigation water, Table (16) reveals that both total free amino
acids and proline

followed the same trend. Whereas, the levels were gradually
increased by increasing salt concentration in irrigation water.
Anyhow, the highest levels for both total free amino acids and
proline contents were always in concomitant to leaves of olive
transplants subjected to the severest salt stress (6000 ppm). The
reverse was true with tap water irrigation transplants followed by
those irrigated with 2000 ppm salt concentration. Meanwhile, the
4000 ppm saline solution was intermediate in this concern.
Differences between the three salinity concentrations were
significant as each compared to the two other ones regarding the
response of leaf total free amino acids and proline contents
during 2000 and 2001 experimental seasons. This results are in
agreement with the findings of Kessler and Smir, 1968; Joham,
1971; El-Hefnawi, 1986 and Nomir, (1994) who found that

leaves of highly salinized treatments recorded higher values of
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free amino acids in comparison with the untreated transplants. In
additions, salt-stress increased leaves proline content is in
conformity with those obtained by Bates er al., (1973);
Downton & Loveys, (1981); Kaul, (1981); Rajasekaran &
Shanmugavelu, (1983); Nieves er al., (1991); Sweidan ef al.,
(1992); El—Hammady et al., (1993) and Nomir, (1994).
Therefore, it can be casy stated that beside the previously
mentioned toxic effect of (Na, Cl and phenolic compounds) from
on side, it may be considered that accumulation of amino acid
“proline” in plant leaves as a result of salinity stress from the
other side could be considered as an important role for salinity
tolerance. Concerning  the specific effect of both sodium
adsorption ratio (S.AR) from 3 to 6 and chloride levels (Cl:S0,
ratio) in irrigation water on leaf free amino acids and proline
contents, it could be noticed from data in Table (16) that the
higher ratio significantly increased both leaf total free amino
acids and proline contents during the two seasons of study.

B- Interaction effect:

As for the interaction effect of the four investigated
factors i.e., olive cultivars, salt concentration, S.A.R. and
chloride levels (CI:SOy ratio), on leaf total free amino acids and
proline contents, data presented in Table (16) showed obviously
the variable response of olive transplants to the different
combinations used during the two seasons. The highest values of
both leaf free amino acids and proline contents were detected by
that combination between Aghizi cvs. x 6000 ppm x S.A.R- 6 x
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Tables (16): Leaf proline and total free amino acids contents (mg/100g.
cultivars; salt concentrations; SAR; C1:S04 ratio and their combinations in saline irrigation wate

f.w.) of alive transplant in response to specific and interaction effects of olive
r during 2000 & 2001 seasons.

Proline mg/100z. f.w.

Total free amino acids mg/100g, f.w.

Iréigation Treamtnts Cavary Coron. Manz Aghizi Mean** Coron. Manz. Aghizi Mean**
2000
Tap water (Control) 0.143x 0.150w 0.160v 0.151D 1.367v 1.647x 2257 1.787D
SAR 3 Low cl 0.167u 0.170u 0.187s 1.887w 2.303v 3.207s
2000 ppm High cl 0.17Th 0.1801 0.197r 0.191C 2.427v 2.963t 4.063q 3.340C
SAR 6 Low ¢l 0.187s 0.190s 0.210p 2.697u 3.293s 4.5000
High cl 0.197r 0.203g 0.223mn 3.237s 3.950q 5.557k
SAR3 Low cl 0.210p 0.2170 D.U.\u_ 3.503r 4.280p £.923j
4000 ppm High cl 0.220no 0.227m 0.250jk 0.240B 4.043q L..foas 6.780h 5.438B
SAR 6 Low cl 0.237 c.u.po_. 0.260gh 4.3130p 5.2731 7.180fg
High cl 0.247k 0.2531 0.277e 4.853n 5.930j 8.237e
SAR 3 F.o.s cl 0.257hi c.NMmm 0.287d 5.120im 6.400i §.673d
6000 ppm High cl 0.270f 0.277¢ 0.300c 0,288 m.moom 7.050g 9.590¢ - 631A
SAR 6 Low cl 0.280¢ 0.287d 0.313b 5.997) 7.343fF .123b
High ¢l 0.290d 0.300¢ 0.327a 6.603hi 8.037¢ 10.9802
Mean* (Cvs.) 0.222C 0.227B 0.248A 3.977C 4.878B 6.697A
Mean*** (SAR) SAR 3=0.216B SAR 6=0.237A SAR 3=4.480B SAR 6=5.339A
Mean**** (Cl:504) Low=0.222B High=0.232A Low=4.633B High=5.246A
2001
Tap water (Control) 0.147v 0.160u 0.167 0.158D 1.370w 2.093v 2257V 1.907D
SAR 3 Low cl 0.173s o.:u.wa 0.2000p 1.660w 3347 3.607st
2000 ppm High cl 0.187r 0.203n0 0.213m 037 2.733u 4.183r 4.507qr 3.940C
SAR 6 Low cl 0.197pq 0.213m .2231 2.950u 4.603q 4.9600p
High cl 0.207n 0.230k 0.240§ 3.503st 5.437mn 5.860
SAR3 Low cl 0.2201 0.243 0.253i 3.843s m.wuw_, 6.307jk
4000 ppm High cl o.._l.wum 0.2531 0.263h 0.257B 4.440qr 6.697h 7.213g 6.295B
SAR 6 Low cl 0.243j 0.267h 0.277g 4.697pq 7.113g 7.6601
High cl 0.257i 0.280g 0.293¢ 5.210no 7.947f 8.563¢
SAR 3 Low cl 0.26Th 0.293e 0.303d 5.617Im 8.367¢ 9.013d
6000 ppm High ol 0.277g o.uc”__.a 0.317¢ 0.306A m.@mom._ 9.200d 9.913¢c 8.851A
SAR 6 Low cl 0.287f 0.317¢ 0.333b 6.487ij 9.620¢c 10.363b
High cl 0.303d 0.330b 0.343a 9.920gh 10.460b 11.270a
Mean* (Cvs.) 0.231C 0.253B 0.263A 4.496C 6.532B 7.038A
Mean*** (SAR) SAR 3=0.232B SAR 6=0.253A SAR 3=5.152B SAR 6=6.304A
Mean**** (CL:504) Low=(.237B High=0.248A Low=5.325B High=6.131A

». #%.%x% grd ®ees means refer to specific effect of olive cvs:salinity concentration.” S:
four investigated factors, followed by the same letter s were not significantly different 5% |
each investgated factor but small letiers for interachon of their combination.

AR and C1:SO4 ratio. respectively. Values within the same column or row for anv of
evel where capita] letiers were used for distinguishing specific effect values of
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higher (CI:SO, ratio). However, the lowest values of leaf total
free amino acids and proline contents were detected by
Coronaiki transplants irrigated with 2000 ppm saline solution of
SAR 3 and lower (CL:SO4 ratio)as compared to those
continuously irrigated with tap water (control ) during both 2000
and 2001seasons Moreover, other combinations were in between
the aforesaid two extents. The obtained results regarding the
increase in total free amino acids and proline levels in leaves of
salt stressed olive transplants may reflects the decrease in protein
synthesis that consequently lead to more accumulation of free
amino acids and proline from one hand. On the other hand,
presence of proline plays an important role for increasing salt
tolerance through its major function to increase amount of bound
water in plant tissue., Moreover, the higher level of total free
amino acids and proline in Aghizi leaves rather than two olive
cultivars may explains the relative higher resistance of such
cultivar against higher salt concentration.

V-I-lIL5- Catalase and peroxidase enzymes activities:

Data obtained regarding activities of both catalase and
peroxidase enzymes in leaves of olive transplants as affected by
olive cultivar; salt concentration, sodium adsorption ratio
(S.A.R.) and chloride level (CI: SO4 ratio) during two 2000 and
2001 seasons are presented in Tab]e (17 & 18).

Concerning the catalase activity, it is quite clear that no
obvious variances could be detected with advancement of
estimation time. Moreover, 3 olive cultivars varied pertaining
catalase activity in their leaves, where Manzanillo had higher
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rate followed by Coronaiki while Aghizi was the inferior during

two seasons of study.

Nevertheless, catalase activity responded obviously to salt
stress, where the activity was decreased by increasing salt
concentration and increased with increasing either sodium
adsorption ratio or chloride level (C1:SO4 ratio) during two

seasons of study.

Referring, the response of peroxidase activity, Table (18)
shows that trends were entirely changed. Hence, peroxidase
activity was gradually increased as the time of estimation was
advanced during two seasons of study. In addition, leaves of
Manzanillo showed the highest peroxidase activity followed in a
descending order by Coronaiki while Aghizi was the inferior in

this concern during the two seasons of study.

Furthermore, peroxidase activity responded obviously to
salt stress, the activity was increased gradually with increasing
salt concentration and decreased with increasing both sodium
adsorption ratio (S.A.R) and chloride level (CL1:SO4 ratio) in
irrigation water during two seasons of study. Meanwhile, the
peroxidase activity in relation to salt stress i.e., salt
concentration; SAR and chloride level) followed an opposite
trend to that previously discussed with catalase enzyme during
(2000 and 2001) experimental seasons.

Generally, it could be safely concluded that both catalase
and peroxidase activities followed two conflicted trends

regarding their response to salt concentration, sodium adsorption
ratio (S.A.R.) and chloride level (C1:SO4 ratio) however, both

M
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showed the same trend through the advancement of estimation
time. On the other hand, both catalase and peroxidase enzymes
followed nearly the same trend regarding the influence of
cultivar, whereas Manzanillo cvs. showed in most cases the
greatest activity.

Such results are in general agreement with Lapina et al.,
(1976) on bean plants who found that salinity decrease the
activity of cyclic and non cyclic phospharylation in bean plants
noted from low salt resistance. Sodium chloride stimulated the
activity of both types of photophosphorylation in several salt
resistant plant species: whereas sodium sulphate inhibited
photophosphorylation in these plants. On the contrary, Kaul,
(1981) on guava reported that salt stress increased hydrolytic
activity and distured the metabolism in guava cvs. which was
grown in nutrient culture with Nacl, Na,So; or CaCl, all three
salts at E.S. 6.9 and 2 mhos cm. I'rom another points of view,
Kaur & Gupta, (1970) on pea cvs. found that dehydrogenase
activity in the shoots and roots of both varieties (perfection as
salt sensitive and T-163 relatively salt tolerant) increased with
salt concentration, being inversely related to salt toxicity. In T-
163 polyphenol oxidase activity was greater in the roots than in
the shoots and decreased with increasing salt concentration.
Peroxidase activity was far greater in T-163 than in perfection.

%
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teraction of olive cultivar; salt concentrations; sodium adsorption ratio (SAR); chlorid levels (C1:S04 ratio) and their combination:

Tabel (17): Catalaze enzyme gctivaty as influenced by specific effects and i
im irrigation water during 2000 & 2001 seasons.

Catalase 2000
Time! 0 [E] X & 60 % S0
Treuments Coron. | Manza, | Aghiai | Coron. | Manza. T Aghizi | Coron. | Manza | Aghisi | Coren. [ Manzs. | Aghizi Coron. | Manze. | Aghizi
ontrol (tap water) | 00965 02183 00954 | 01232 | 02188 0.1240 0.2205 01282 | 00937 | 3
AR = T oia1e | oosi! 01408 | ooszs | ooere | ciae7 | vosae | 00882 0.0822 0867 | 01401 | 0077
High oo | onm 01304 | 0115 0132¢ | 01206 | 0O09E 01218 00984 | 01252 | 01198
2000:pore L [ ooses | 0067l o867 | 00see Ooses | 006ss [oos7i | ooen4 01253 | 0086S | 00662
SARE e | 01823 | oo 1845 | 01088 c182s | o1 00s04 | 01628 | 01080 DoBoS | 01625 | 0107
SAR3 | L 01331 | C0880 00689 £132¢ | 0183 | 01336 | 00868 01571 | 0.1346 | 0071
4000 ppm High T 00683 | 00685 00850 | 0.068: [vosse | 0.0700 0.0680 0.0675 | 0067
aRe | ooses | 0103) COB6S | 01041 01341 | 00862 | 01083 00855 01067
High | 01379 | oos: 00845 | 0l41s | 00832 0.1413 00922
SAR3 Low | o099l | 00583 G.0se4 | 00997 | 00S60 | 008ES [ o097 00870 0.086¢
6000 ppm High | oosss 00925 ,.S,x.u_ 0118s | 00841 | 00968
— | 02192 01025 | ©2330 | 0 1046 | 6
High T oi7se | 61181 T1268 | 01762 | oide | 01266 | 01961
. 01280 0.106% 01146 | 0.1286 | 00091 | 0.4 | 01278 01130
Mean of Time .
| 016 | | [ 017 | i | odle |
olive cvs. sglinity concentration
specific effects Manza. | Aghizi cont. | 2000 [ s000 | so00
o1 | eaos [ oam | ons | o | oaoe [ ows | ons [ oan |
Cstalase 2001 W
Fimel [ 30 as 3 &
1 retments Coron. | | Mam Coron. | Manza. | Aghizi | Coron. | Manza | Coron, Aghizi | Coron. ghizi | Coron. ~
Tontrol (1ap water) 01626 | | 02342 T163f | 02343 | 01117 i 0 1654 01120 | ©1%84 | 01097 | 01615 nn“uu
SARS |t [ | 0227 01883 | 02183 | 01717 [ 0 1550 51739 | 01531 01708 | 01816 U
2000 ppit High | 00821 | | 02648 00871 | 03675 | viozt 0 0898 01081 | 00866 01090 | 00863 o
— 00732 | | 00408 00709 | 00405 | 0104 [ 00662 01010 | 00618 | ooaso | oioi3 | coses
High | 0165 | | 00846 0 1648 | 1 0 1606 01120 | 0188 01106 | 01551 m.v
SAR3 Low o701 | 01164 00713 | 00708 00969 | 00715 | 00917 | COTIT @
4000 ppm High | 01267 | | 0133l | 01266 01421 | bl 01436 | 01255
SARGS 01241 | T 01598 01480 | 01511 01286 | 01480 0 1489 m
High | 0110 | | 01582 I 01188 01038 | 01145 010z | 0uis
SARS 1o 00909 | 01334 01473 | 0 095§ 01508 | 00931 01547 | 00920
6000 ppm High | 01002 | " ooes7 | oesa cosie | oloo: T oostl | olooe 00504 | 01015 Doson | 00990 | coses | 004%t ﬂ
SAR6 L 00520 | I G115 | 00887 | oosex | ooser [ oosel © 094t 00667 | 00907 ooesk | cosoe | 01137 [ oosse <)
Hij | | 01828 | 00707 01840 | 00688 | 0108 T coess | 01107 00695 | 0109 Doeon | € 1091 | 01830 | 0oss: T
Mean of Time ci140 | | oanee | oass | 0108 oas0s | 00078 | oaif | oasac | o0t | oaise [0asi4 | 0090 | 01134 01079 | 0.0131 [ 01507 | 0.1088 J
[ oam | 0280 [ | o1z60 | | 020 | 01240 01240 =
olive cvs. salinity concentration SAR Cl:50.
specific effects Coron. | Manza | Aghizi cont, | 2000 | 4000 | 6000 3 | 6 L. | H.
TaE | 018 | G608 oae | ons | ogoc | oes | 0052 [ oos | oaes | cao
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Tabel (18): Peroxidase enzyme activaty as influenced by specifi
(C1:504 ratio) and their combinstions in irrigation

c effects and interaction of olive cultivar,
water during 2000 & 2001 seasons,

Salt concentrations, sodium adsorption ratio (SAR);

chlorid levels

Peroxidase 2000
Time [0 120 140
Tretments Manza Coron. | Manzs. | _Aghizi | Coron. Coron. | Manza,
: j—gron. | Manza. | p—pron. | Manza,
Control (tap 1o, ] 01317 | 02076 | 02390 | ©raos | 02314
Low 0 1835 T 01967 | 02402 | 0149 | oa2los | |
SARD High | 01908 | 01295 0155 | o207 | |
2000 ppm - - =
pp SAR6 Low | 02056 | 01606 | 01892 | 02218 | |
Hi [ 1 ©1808 | 02010 | 01830 | ©zos! | |
2037 29
e u g i
4000 ppm — oY
PP SAR 6 Low | | | 02080 | 01261 [ Gieo |
High | | 01367 [ clesa Cl466 | Ciss3 |
Low | | _c20i0 | o1 02185 | 02127 |
R3
6000 ppm SA High | ] | 02082 02568 | |
p SARG Low ] | ciesi [ ois03 0.2201 | |
High | [ _cios | o3y | 020w | 3320 | 02055 [ 02283
Mean of Time ! [ 018" | 169 0203 | 0236 | 0245 | o210
i ] ] | 1 0.191 | | |23 |
olive cvs. salinity concentration SAR
specific effects Coron. | Manea. |  Aghiz cont, 2000 4000 | 6000 3 6
o194 | oo [ o1ss | i | ore | orss | s3e 020 | o1
Peroxidase
Time 60 170 ELC
Tretments Coron. | Manza. | Manza. | Aphizi
00950 | (0680 00806 | 0215) 02353
SAR 3 Low 01388 | 1277 | 0.126] 01845 ] 01901
High 00914 [ Ci2os | [ 0110
SARE Low 01121 | ci%sn | | 02437
High onas | civie | | 01603
s [t e e NI
40(H ppm ; Lol bl
p SARG Low 01285 | oi17ss | 5 | [ oiz2e
High 01377 | ¢ | 02010 | | oa:
SAR 3 Low IS [ © ] ERETS | 2658 | o._.a,,
6000 ppm High 01617 | q | a_mx. [ 0232 _ougm
SAR 6 Low 01705 | coosl | 01828 | | 02080
High 0lsss | ¢l | |
. 0327 6168
Mesan of Time , |
| oiso | |
salinity concentration
specific effects Aghiz: cont. | 2000 | 4000 | 6000
16t | e | e | o | eies
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IV.LIIL6. Leaf mineral composition:
Leaf N, P, K, Ca, Mg, Na, Fe, Mn and Zn contents in

response to specific and interaction effects of olive cultivar;
salinity concentration, sodium adsorption ratio (S.A.R.); chloride
level (Cl:SO, ratio) and their possible combinations were
investigated. Data obtained during both 2000 and 2001
experimental seasons are presented in Tables (19, 20 and 21).

Leaf nitrogen content:
A- Specific effect:

Table (19) displays that leaf-N % responded specifically
to each of the 4 investigated factors. Hence, Coronaiki had
statistically the richest leaf in its nitrogen content, followed 1n a

descending order by Aghizi and Manzanillo transplants during
the 1% and 2™ seasons.

With respect to the specific effect of different salt
concentration in the irrigation water on leaf nitrogen content of
olive cultivars, it is obvious from the results of the Table (19)
that leaf nitrogen % of salt stressed transplants decreased
significantly with as compared to those of control (tap water)
irrigation. Moreover increasing salts concentration in the
irrigation water differences were also significant between 3

saline solution during the two seasons of study.

These results are similar to those obtained by other
investigators such as Sari El-Deen ef al., (1979) and Emtithal
et al., (1995) on olive scedlings; Abd El-Karim, (1991) on
mango; Abd El-Massih et al., (1979) on some citrus rootstock
seedlings, Abd El-Aziz et al., (1985) on guava and olive
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seedlings, Sharaf ef al., (1985) on Thompson seed]ess and
American grape; Behairy ef al., (1985) on guava and oljve
seedlings, Kabeel, (1985) on some deciduous frujt species,
Omar, (1996) on apricot and many plants and Apd El-Mageid,
(1998) on almond seedlings. All stated that nitrogen content
decreased significantly with Increasing  salt concentration in
Irrigation water. Morcover, in this respect, Shehata, (1989)
postulated that excess CI' in saline water, used for irrigation,
antagonized the uptake of nitrate by the affected plants. It might
also be attributed to rapid protein decay under saline conditions
Prisco and O’Leary, (1972), the reduced capacity from protein
synthesis Aliza ef al., (1967) .

As for the specific effect of sodium adsorption ratio
(S.AR.) in the irrigation water in olive leaf nitrogen content,
data presented in Table (19). Show that the nitrogen content in
lcaves  was signiﬁc;mtly decreased by increasing  sodium
adsorption ratio (S.A.R.) from (3too )during the study. These
results are in confirmity by Sari El-Deen et al., (1979) on olive
seedlings; Kabeel, (1985) on three deciduous  fruit specics,
Sharaf er al., (1985) on Thompson secdless and American
grape, El-Khateeb, (1989) on fig varieties, Omar, (1996) on
apricot and mango scedlings and Abd El-Mageid, (1998) on

almond seedlings.

With respect to the specific effect of CI:SO, ratio
(chloride level) on leaf N content, data from Taple (19) show

clearly that leaf nitrogen content in olive transplants decreased
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with increasing levels of chloride (C1:SO4 ratio) in irrigation
water. This results are in harmony with those reported by
Kabeel, (1985) on some deciduous fruit seedlings, Omar,
(1996) on apricot and mango seedlings and Abd El-
Mageid,(1998) on almond plants.

B- Interaction effect:

Regarding the interaction effect of the four investigated
factors i.e., olive cultivar; salt concentration; S.A.R. and (C1:SO,4
ratio) on leaf nitrogen content, data obtained in Table (19)
showed obviously that the most depressive effect was observed
with that combination between Manzanillo transplants x highest
salinity concentration (6000 ppm) x SAR- 6 x higher (C1:SO4
ratio) during two seasons of study. Moreover, the lowest
decrease in leaf-N content below Control (tap water) irrigation
was detected by Coronaiki transplants irrigated with 2000 ppm
saline solution of S.A.R- 3 and lower (Cl:SO, ratio) during 2000
and 2001 seasons. On the other hand, other combinations were in

between in this concern.
Leaf phosphorus content:
A- Specific effect:
Regarding the specific effect of the different factors

involved in this study i.e., olive cultivar; salinity concentration;
S.A.R. and chloride level (C1:SO, ratio) on the leaf-P content, in
Table (19) clearly shows that Coronaiki transplants had the
highest value of leaf-P content while Aghizi olive leaves were
the poorest during 2000 and 2001 experimental seasons.

M
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With respect to the specific effect of salt concentration, it
is clear as shown from Table (19) that leaf phosphorus level was
significantly affected by salt concentration in the irrigation
water. In this regard, phosphorus level decreased as salinity level
increases. These results are in accordance with those obtained by
El-Kholi ef al., (1979); on oranges, Salem, (1981) on grapevines
and Omar, (1996) on mango scedlings. They reported that Jeaf-
P content decrease as salinity level increase.

On the other hand, other studies have revealed that
salinity treatment increase lcaf-P content, Abd El-Karim ez al.,
(1991) on some mango varieties; El-Azab er al., (1978) on
apricot and peach and Abd El-Messih et al., (1984) on the
Washington navel orange. Another trend was also obtained by
Ragab, (1979) and Sherif, (1985) on some citrus rootstocks.
They found that salinity did not significantly change leaf- p
content. This contradiction of findings may be attributed to the
different response of fruit species to the saline solutions.

Referring the specific effect of sodium adsorption ratio
(SAR) from (3 to 0) under investigation, it was quite clear that
the higher ratio ie., SAR- 6 significantly decreased leaf-p
content in olive seedlings during two seasons of study. This
result is similar to that reported by El-Khateeb, (1989) on some
fig varieties and Omar, (1996) on mango seedlings.

In this respect, Bernstein er al., (1956) in stone fruits and
almond and Kabeel, (1985) on three deciduous fruit seedlings.

Reported that leaf- P content did not differ by increasing sodium
adsorption ratio (S.A.R.).
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As for the specific effect of chloride levels (C1:SO4 ratio)
of saline solutions used for irrigation on leaf-P content, it could
be noticed from data in Table (19)that leaf-P content
significantly decreased by increasing chloride level (CL:SOy4
ratio) during the first and second season of study.

B- Interaction effect:

Results in Table (19) showed the effect of the interaction
between olive cultivar, salts concentration, sodium adsorption
ratio (S.A.R.) and chloride level (C1:SO, ratio) in the irrigation
water on leaf phosphorus content. The results revealed that leaf-
P content exhibited significantly the highest level by such
combination between Coronaiki cvs. x 2000 ppm X S.AR.- 3 x
low (C1:SO, ratio). On the contrary Aghizi cvs. x 6000 ppm X
S.A.R.- 6 with high( C1:SO4 ratio) treatment has the lowest leaf-
P value during the two scasons of study. Other combinations

were in between the aforesaid two extremes.
Leaf potassium content:
A- Specific effect:

It is obvious from the results of Table (19) that Coronaiki
cvs. had the higher leaf-K % content followed in a descending
order by Manzanillo cvs., while Aghizi cvs. Was the inferior
trend in both seasons. In addition, irrigation with salinized water

decreased significant by leaf potassium level below control.

From these results, it could be noticed that K leaf %
decreased gradually with increasing salt concentration in the
irrigation water from 2000 ppm to 6000 ppm. In this concern,

non salinized plants appeared to contain K level usually higher

— e ————————————————————————

RESULTS AND DISCUSSION
-136-



than those in salinized ones during 2000 and 200] seasons.
Differences were significant between 3 saline solutions during
two seasons of study. This depressive effect of salinity on K %
level may explain the competitive effect of Na* jons existed in
the prepared saline growth media on the absorption of K* jon.

This results are similar to that reported by Rains, (1972),
who confirmed such competition between Na' and K" ions in the
growth media. In addition, Cooper et al., (1952), who stated that
increasing (Ca content in irrigation water depressed K
concentration of grape fruit leaves. Pearson ef al., (1957) found
that increasing level of salinity, as NaCl in irrigation water
caused a decrease in leaf potassium content.

Similar findings were also reported by Jindal ef al.,
1979) on mango secdlings; Abd El-Messih of al., (1979) and
Khamis & Darwish (1981) on some citrus rootstocks; Singh er
al., (1983) on olive, guava and Jujuba, Behairy er al., (1985) on
guava and olive; Kabeel (1985) on three deciduous fruit
species, El-Khateeb (1989) on some fig varietics, Abd EI-
Karim, (1991) on mango scedlings, Omar, (1996) on apricot
and mango seedlings and Abd El-Mageid, (1998) on almond
seedlings. They stated that potassium content in leaves decreased
by raising salt concentration In irrigation water.

Regarding the specific effect of sodium adsorption ratio
(S.AR), it is quite clear that leafk concentration was
significantly decreased by increasing sodium adsorption ratio
(S.A.R)) during two scasons of study. In this respect, Bower and
Wedleigh, (1949) reported that increasing the exchangeable Na
70 of the substrate resulted in a decrease in plant K content,
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Similar findings were also reported by Kabeel, (1985) on
three deciduous fruit seedlings, El-Khateeb, (1989) on some fig
varieties, Omar, (1996) on apricot and mango seedlings and
Abd El-Mageid, (1998) on almond seedlings.

Referring the specific effect of chloride level (Cl:SO4
ratio) of saline solution used for irrigation on leaf-K content, it
could be noticed from Table (19) that the higher (C1:SOj4 ratio) in
irrigation water significantly decreased in leaf-K content of olive
transplants during 1% and 2" scasons. In this respect, Kabeel,
(1985) on three deciduous fruit plants, Omar, (1996) on apricot
and mango seedlings and Abd El-Mageid, (1998) on almond
seedlings, who reported that increasing chloride level in
irrigation water decreased leaf-K concentration in plant leaves

but this decrease was not significant.
B- Interaction effect:

Concerning the interaction cffect of the investigated four
factors i.e.,olive cultivar, salinity concentration, sodium
adsorption ratio (S.A.R) and chloride level (Cl:SO,4 ratio), on
leaf-K content, data obtained in Table (19) showed obviously the
significant variances in this concern, during 2000 and 2001
seasons. The most depressive effect on leaf-K content was
detected by that combination between Aghizi cvs. irrigation with
the highest salinity (6000 ppm) level of SAR- 6 and higher(
Cl:SO, ratio), whereas the highest decrease was resulted.
Moreover, the lowest decrease in leaf-K content below control
was detected by Coronaiki transplants irrigated with 2000 ppm
saline solution x S.A.R.- 3 and lower (C1:SOj ratio), during 2000
and 2001 seasons. Other combinations were in between the

m
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SAR; CL:SO« ratio and their combinations in saline irrigation water during 2000 & 2001 seasons.

Tables (19): Leaf Nitrogen ; phosphorus and potassium (%) of olive transplant in response to specific and interaction efTects of olive cultiv

ars; salt concentrations,

Nitrogen % Phosphorus % Potassium %
Irrigation Treamtnts Cultivars Coron. Manz. Aghizi Mean®® Ceron. _ Manz ‘ Aghizi ‘ Mean** Coron. _ Manz. _ Aghizi _ Mean**
2000
Tap water (Control) 39032 3.107¢ 3.597b 3.536A 0.3732 0.3270c (.293d 0.331A 23072 2,247 2.167¢ 2.2404
sAR3 | Lowel 3.197c Nm.u.nk.u 2.943¢ c..m.muw 02974 o.Nmm.ﬁ.. 2.070d 2.013¢ 1.947f
2000 ppm High cl nbm.on. w..;.m.o_ u..__.uc.». 2 611B o...wmn 0.280¢ ou.a..o,? 02738 _.mm,.._m _.m_oj _...__.m..ww. 1.840B
SAR 6 Low ¢l 27671 2.200k 2.250h 0.297d Pumun.m. 0.233j u.muum 1787 1733
High cl 2.607¢ 2.0 24031 0.280¢ 0.24 0.220k! 1.733§ 1.683) 1.6301
SAR3 Lowcl 2417 H.w_uhﬂ 2235k c.umw.m_._ n.m.._.,.n 0.205m 1.603j _.mw.m_f. _..mmﬂ,.._
4000 ppm High ¢l 1.767¢ u.o.u...: 1.931C 0.2431 0.21 0.187n 0.198C H.wwo_u: H.au.u..n 1.380n 13620
$AR G | Lemel 1.903m 0.2131 0.180n 0.167¢ 1.343n0 1.3030p 1.260p
High cl 1.683p 0.185n 0.1600p 0.147gr 1.203q 1.167ar 1.130r
sAR 3 | Lowd 1.330s _.u..mm o.mm.wo 0.147gr 0.127s 1.077s 1.043st 1.020
6000 ppm High cl 1140 1.327s 12310 o;m..wn g._.uf C.120st 0.136D o.o.mou c.o&.qc c,mw..o.., 0.878D
SAR 6 Low ¢l 1.020m 1.183u 0.143r 0.120st 0.110u 0.830w 0813w 0.7853wx
High cl 0.837v 0.967x 0.113tu 0.0%n 0.080w 0.750x 0.740x 0.687v
Mean* (Cvs) - 1.800C 2.084B 0.236A 020"B 0.185C 1.472A 1.434B 1.375C
Mean*"* (SAR) SAR 3=2.3044 SAR 6=2.006B SAR 3=0.234A SAR 6=0.202 SAR 3=1,583A SAR 6=1.389B
Mean**** (CL:504) Low=2.2364 High=2.072 Low=0.2254 High=0.211B Low=1.5364 High=1.436B
2001
Tap water (Control) 3.9202 3.080d 3.607b 3.5364 0.3973 0.325¢c 0.287de 0.3364 2.183b 2.113c 2.1954
S$AR3 | Lowel 3.170: 24 2917 0.360b 0.280ef 0.287gh 1.965¢ 1.8671
2000 ppm High cl ..,.o_....n 2.3 2 ..1..”n 26298 c.wa.._.r c.mq.cln..m Pwﬁ.w. 02758 1.8531 1.767g 1.7998
sar 6 | Lowel 2.820g 22 2,595 0.320c 0.247m 0.227jkc 1.767g 1.683h
High cl 2.660h 2.090n 2447 0.300d 02371 0.210k! S 1.610i 1.5407
SAR 3 Low el 2 ..m_.@ Hm 2.2671 0.273c-g 0.210k! 0.190mn 1.560y 1.483k H.a:_urn
4000 ppm High ¢l 2 um.u. 1 \. ubm.....: L.948C o.um.uﬁ,.__ n..uc.u_u._ 0.187mn 0.200C 1 ..L.Jr_ _.m..tws._ _....Z.u: 1.305C
SAR 6 Low el 2.115n 1.6 1.845¢0 0.2205k 0.180mo 0.160pg 1.305n 1.2430 1.183p
High ¢l 1.787¢ ~£10s 1.653q 0.210K1 0.157pq 0.147gr 1.173p 1.113g 1.060r
SAR3 Low el 1.683g ..nu.u.. _.u.“...: 0.1670p 0.135rs 0.12% 1.050ms 1.003s 0.950t
6000 ppm High ¢l 1.407s 1 _o..:. 1.293w 1.198D n..wmﬂun_ o._wp._._?: 0.1071-v 0.114D 0.917w 0.870xv | 0.827ww 0.826D
SAR 6 Low cl 1.250u 0.980w 11500 0.123s1 0.057ww 0.087wx 0.800w 0.740x 0.723xy
High cl 0.977w 0.767v 0.897x 0.103u-w 0.077x 0.070x 0.710xy 0.677vz 0.6432
Mean* (Cvs.) 2.273A 1.7840 2.090B 0.249A 0.195B 0.177C 1.4454 1.376B 1.314C
Mean (SAR) SAR 3=2309A SAR 6=2.001B SAR 3=0.2334 SAR 6=0.199B SAR 3=1.535A SAR 6=1.338B
Mean**** (CL:504) Low=2.2444 High=2.066B Low=0.222. High=0.210B Low=1.4874 High=1.386B

. mewme o sees

samz len

means refer to specific effect of olive cv3.salinity consentration. SAR and C1:SO4 ratio. res
£7' were not sipnificantly different 5% level whers capital len=n were used for distinguishing

specific effect values of eazh

pectively, Valuss within th same colurm or row for any of
investigated factor buz small Jetters for interaction of their combination.

four investigated factors. followed by the
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abovementioned two extents as leal-K content were concerned.
Similar results were obtained by Omar, (1996) on apricot and
mango secedlings and Abd El-Mageid, (1998) on almond
seedlings.

L.eaf calcium content:

Results pertaining the specific and interaction effects of
olive cultivar; salts concentration; S.A.R; (C1:SOy ratio) and their
combinations on leaf-Ca % are presented in Table (20).

A- Specific effect:

Regarding the specific effect of olive cultivar; salt
concentration; S.A.R and chloride level (Cl:SO, ratio) in
irrigation water on leaf-Ca content, Table (20) clearly show that
Aghizi olive leaves had statistically the highest value of Ca

content, while the reverse was true with Coronaiki transplants
during both seasons.

With respect to the specific effect of salt concentration in
irrigation water on leaf calcium % of olive transplants, it could
be noticed that leaf-Ca concentration, on dry weight basis
increased gradually with increasing salts concentration in
irrigation water from up to 6000 ppm. In this concern, non
salinized olive transplants appeared to contain usually lower leaf
Ca % than those in salinized ones during 2000 and 2001 seasons.

This might be due to according to Wallace ef al., (1952)
to that plants with low K content, obtained under salinity
conditions, trend to compensate their low K content by either
high calcium and/ or magnesium content in leaves.

M
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These results confirmed also findings of Méld\ija et al.,
(1980); El-Hefnawy, (1986) on guava seedlings; Kabeel ,(1985)
on some grape, peach and plum seedlings; Abd El-Ghani,
(1990) on peach, Omar, (1996) on apricot and mango seedlings
and Abd El-Mageid, (1998) on almond plants. All reported that
leaf-Ca content in salt treated plants was increased with
increasing salinity levels. On the other hand; Divate and Pandy,
(1981-b) on grapevine and Singh er al., (1983) on Jujuba and
guava plants, found that high NaCl in the growth media
decreased calcium content.

Referring the specific effect of sodium adsorption ratio
(S.A.R.), it was quite clear that the higher ratio i.e., S.AR.- 6
significantly increased leaf Ca content than the lower one i.e.,
SAR-3 in olive transplants during the first and second seasons of
study. These results are similar to that obtained by Kabeel,
(1985) on three deciduous fiuit species, El-Khateeb, (1989) on
some fig varieties, Omar, (1996) on apricot and mango
scedlings and Abd El-Mageid, (1998) on almond plants.

Concerning the specific effect of the chloride level
(CL:SO4 ratio), of saline solution used for irrigation water on
leaf-Ca content in olive transplants, it could be noticed from
results in Table (20) that the higher ratio resulted in a significant
increase as compared to the lower ones during 2000 and 2001
seasons. In this respect Kabeel, (1985) on some deciduous fruit
species, Omar, (1996) on apricot and mango seedlings and Abd
El-Mageid, (1998) on almond plants found that leaf-Ca content
increased by increasing (C1:SO, ratio) but such increase was not
significant.

W
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B- Interaction effect:

As for the interaction effect of the four investigated
factors i.c., olive cultivar; salinity concentration; sodium
adsorption ratio (SAR) and chloride level (C1:SO, ratio), on leaf-
Ca content, data obtained showed obviously the variable
response of olive transplants to the different combinations used
during the two seasons of study. The higher leaf-Ca% was
detected by that combination between Aghizi transplants X
highest salinity concentration (6000 ppm) x S.AR.- 0 x
higher(C1:SO, ratio) while, the lowest leaf-Ca content was
detected by Cronoaiki transplants irrigated with 2000 ppm saline
soultion of S.A.R.- 3 and lower (C1:SO4 ratio) as compared to
those continuously irrigated with tap water (control) during both
2000 and 2001 seasons. These may mean that four factors can
act together in affecting Ca level, each factor affected Ca level in
separable way. Other combinations were in between the
abovementioned two extents as leaf-K content were concerned.
Similar results were obtained by Omar, (1996) on apricot and
mango seedlings and Abd El-Mageid, (1998) on almond
seedlings.

Leaf magnesium content:

The specific and interaction effects of olive cultivar; salts
concentration; sodium adsorption ratio (S.A.R.) ; chloride level
(C1:SO, ratio) in irrigation water and their combination on leaf
magnesium level of olive transplants are presented in Table (20).

A- Specific effect:
With respect to the specific effect of the different factors

involved in this study i.c., olive cultivar; salts concentration;

f
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S.A.R. and (CL:SOy ratio) on the leaf-Mg content, data as shown
in Table (20) revealed that Coronaiki cvs. showed the highest
value of leaf-Mg content followed in a descending order by
manzanillo cvs. and Aghizi cvs., during the two seasons of study.

Concerning the specific effect of salinity concentration:
data obtained revealed that all three investigated concentrations
(2000, 4000 and 6000 ppm) saline solutions, resulted in
decreasing in leaf-Mg content of oljve transplants during the two
seasons of study. Such decrease was significant as compared to
those of tap water (control) irrigated transplants. On the other
hand, generally a gradual decrease in leaf-Mg content was shown
as salinity in irrigation water increased during 1* and 2" seasons
of study.

These findings could be supported with those of Wallace
et al., (1952) who reported that plant with Jow K level was
generally asociated by either high calcium and/or magnesium
contents in leaves. These results are confirmed with the findings
ol EI-Khateeb, (1989) on some fig varictics, Omar, (1996) on
apricot and mango seedlings and Abd El-Mageid, (1998) on
almond seedlings all mentioned that leaf-Mg content decreased
significantly by using different saline solutions in irrigation
waler as compared with thoge irrigated with tap water. On the
other hand, Downton, (1978) found that leaf-Mg content tended
to increase in avocado by salinity. Moreover, El-Azab and
Minessy, (1975) on grape, guava and olive and Nasr er al.,
(1977) on plum showed that leal-Mg content djd not differ
markedly with salinity condition.
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Regarding the specific effect of sodium adsorption ratio
(S.A.R.), it was quite clear that the higher ratio i.e., S.AR- 0
significantly decreased leaf Mg content of olive cultivars during
2000 and 2001 seasons. This result is confirmed with the
findings of El-Khateeb, (1989) on some fig varieties, Omar,
(1996) on apricot and mango seedlings and Abd El-Mageid,
(1998) on almond seedlings, whe reported that leaf-Mg content
significantly decreased with increasing sodium adsorption ratio
(S.AR).

With respect to the specific effect of chloride level
(C1:SOy ratio), in saline solution used for irrigation on leaf-Mg
content, it could be noticed from data in Table (20) that leat-Mg
content was significantly decreased in olive transplants during
the two seasons of study. The same trend was reported by Omar,
(1996) on apricot and mango scedlings and Abd El-Mageid,
(1998) on almond plants.

B- Interaction effect:

As for the interaction effect of the different combination
between four investigated factors i.e., olive cultivar; salinity
concentration; S.A.R. and chloride level (C1:SOy4 ratio), on leaf-
Mg content, data obtained in Table (20) showed obviously the
variable response during 2000 and 2001 experimental seasons.
The highest decrease in leaf-Mg content was exhibited by such
combination between Aghizi transplants x highest salinity
concentration (6000 ppm) x S.A.R.-6 and higher (C1:SO4 ratio),
while the lowest leaf-Mg content was detected by Coronaiki
transplants irrigated with 2000 ppm saline solution of S AR. 3

and lower (Cl: SO, ratio) as compared to those continously
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irrigated with tap water (control) during the two seasons of
study. Other combinations were in between the aforesaid two
extremes. Similar results were obtained by Omar (1996) on

apricot and mango seedlings and Abd El-Mageid, (1998) on
almond seedlings.

Leaf sodium content:

Data presented in Table (20) declared the specific and
interaction effects of oljve cultivars; salts concentration; sodium
adsorption ratio (S.A.R.) ; chloride level (CL:SO4 ratio) in
irrigation water and their combination on leaf-Na level of olive
transplants

A- Specific effect:

With regard to the specific effect of olive cultivar; salts
concentration; S.A.R. and chloride level (C1:SO, ratio) on leaf
Na content, Table (20) clearly shows that Aghizi cvs. transplants
exhibited the highest value of leaf-Na content, while the opposite

was true with Coronaiki cys. during the two scasons of study.

Regarding the specific effect of salts concentration in
irrigation water, it is quite clear that Na level significantly
increased with increasing salt concentration In irrigation water
up to 6000 ppm during the 1 and ™ seasons. In addition,
untreated transplants had least value of leaf-Na concentration.

These results confirmed the findings of Abd El-Messih ef
al., (1979); Mobayen and Milthorope, (1980) and El-Ashram
et al., (1985) on some citrus rootstocks; Makhijia et al., (1980)

on guava seedlings, Behairy et al., (1985) on guava and olive
seedlings, Bartolini er al., (1991) on olive plants and Abd El-
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Karim, (1991) on mango seedlings. They stated that as the
salinity level of the irrigation water increased, a subsequent

increase was observed in Na accumulation in plants.

As for the specific effect of sodium adsorption ratio
(S.A.R.) on leaf-Na content, the obtained results showed that
higher S.A.R. significantly increased Na content in leaves than
Jower level during 2000 and 2001 seasons. These results are in
accordance with the findings of Sharaf er al., (1985) on
Thompson seedless and American grape, El-Khateeb,(1998) on
some fig varieties, Omar, (1996) on apricot and mango
seedlings and Abd El-Mageid, (1998) on almond plants.

Concerning the specific effect of chloride level (C1:SOy4
ratio) of saline solution used for irrigation on leaf Na content, it
could be noticed from Table (20) that the higher Cl:SO, ratio
significant by increased leaf-Na concentration during the first
and second seasons of study. These results are in conformity
with the findings of Omar, (1996) on apricot and mango
seedlings and Abd El-Mageid, (1998) on almond plants, who
stated that higher ratio of Cl:SO4 resulted in a significant
increase of leaf-Na content. Another study, Kabeel,(1985) on
grape, peach and plum reported that leaf sodium content was not
affected by increasing chloride levels (C1:SO4 ratio) in irrigation
water.

B- Interaction effect:

As for the interaction effect of different combination
between the four investigated factors i.e., olive cultivar; salinity
concentration; S.A.R. and chloride level (C1:SO4 ratio) on leaf
Na content, data obtained in Table (20) showed obviously the
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Tables (20): Calcium; magnesium and sodium (%) of olive transplant in response to specific and interaction effects of olive cultivars:salt concentrations; SAR:
CLSO. ratio and their combinations in saline irrigation water during 2000 & 2001 seasons,

Calcium % Magnesium (%) Sodiom (%)
Irrigation Treammts Cultivars| Coron. _ Manz. _ Aghizi — Mean*" Coron. _ Manz. — Aghizi — Mean®* Coran. — Manz, — Aghizi ~ Mean®*
2000
Tap water (Control) 1.410v 1.7583w 2.223s 1.796D 0.917a 0.733d 0.770¢ 0.8074 0.133y 0.143y 0.237xy 0.171D
SAR 3 Low ¢l 1.540x 1.91% 2.433pg 0.790b 0.643g 0.673f 0.200xy 0.220xy 0.373uv
2000 ppm High ¢l 1.680w 2.097 2.657n 2.264C 0.747d 0.610h 0.640¢ 0.644B 0.260wx | 0.277wx 0.490q-t | 0.388¢C
F SAR 6 | Lowcl 1.880n 2.537r 2.973] 0.700e 0.573i 0.600h 0.337vw 0.353vw | 0.610l0
SAR 3 h.u.m._ns -} 2120 2.643n 2.383r c.m:u_._ 0.500k o.mmum.._. M#MMT: M_huowq.n a”»”w_.._uﬂp
igh ¢l 2.250¢ 2.800m 3.547¢ 0.5601 0.460m 0.4801 .5030-r .5330-r .910g
P pee SARg | Lowd | Z3%0g 2.930] 3.780¢ LAEE 0.530] | 0436n | vasom ] 086C 0.57In-q | 0503m-p | Toa7r | C6%6B
High | 25130 3113k 3.983d 0.483] 0.293p 0.4130 0.633k-n | 0.653k-n 1.137¢
SAR 3 Lowcl 2.650n 3.267 4.165¢ 0.450m 0.363q 0.383p c.mm..c..:_u c‘mb.:.._ 1.233d
6000 ppm High ¢l 2.780m 3.433h .a.m.z.un . 3.6244 0.4000p 0.330rs 0.343r 0.342D 0.770h~ 0.787hi 1.367c
SAR 6 Low cl 2917 3.643f 4.595b 0.367q 0.30m 0.313st 0.820gh 0.847gh 1.497b
High cl 3060k 3.793e 4.8132 0.320s 0.260u 0.273u 0.897¢ 0.923g 1.617a
Mean* (Cys.) 2.245C 2.7895 34034 0.5794 0471C 0.494B 0.515C 0.531B 0.9294
Mean*** (SAR) SAR 3=2.576B SAR 6=2.941A SAR 3=0.5684 SAR 6=0.503B SAR 3=0.551B SAR 6=0.6954
Mean***2 (C1:50,) Low=2 6648 High=2.8524 Low=0.5534 High=0.518B Low=0.589B High=0.657A
2001
Tap water (Control) 1.717x 1. 1.93(n 1.833D 0.987a 0.810¢ 0.953b 0.917A 0.127x 0.143x 0.207v-x 0.159D
SAR 3 Low ¢l 1.883vw 2. 2115 0.857c 0.700i 0.833d 0.187wx 0.203v-x 0.287tu
2000 ppm High ¢l 2.053u 2. N:u.u“_._. 23170 0.827d 0.6807 0.803c 0.742B 0.250u-w | 0.277-v o.ho..oﬁ 0.339C
SAR 6 Low cl 2.297r 2 2.58%p 0.7801 0.640k 0.753g 0.3210tu 0.337st 0.493pq
High cl 24439 2. 2.7500 0.730h 0.597] 0.703i 0.353s1 0.403rs 0.570n-p
SAR 3 Low cl 2.595p 2.79%¢0 2.907n 0.670; 0.547n 0.647k 0.413rs 0.457gr 0.667k1
4000 ppm High cl 2. 780c 3.000m m‘_m.a.ﬂ 3.046B 0.640k 0.5170 0.6071 0.561C 0.473gr 0.5330-qg | 0.780p-1 0.6258
SAR 6 Low ¢l 2937n 3167k 3315 0.570m 0.467q 0.553n 0.5230q | 0.583m-o0 0.860ef
High ¢l 3.090] 3,343 2.490g 0.540n 0.447r 0.5230 0.59310 | 0.657k-m 0.963d
sAR 3 | Lowel 3.257) 3.527g 3.670¢ 0.500p 0.407s 0.487p c,mm&,”.a 0. 7135k 1.037c
6000 ppm High ¢! .m‘bm.mq_._ W.man .u‘mm.wn 37734 0.450r 0.367t 0.437r 0.400D 0.683jk 0.773p-1 1.167b 0.9054
SAR 6 | Lowel 3.595f 3.895¢ 4.055¢ 0.410s 0.33%y 0.297 0.757h-j 0.847¢c-p 1.217b
High ci 2.860d 4.157b 4.297a 0.3631 0.203v 0.347u 0.803f-h 0.217de 1.310a
Mean* (Cvs) 2.763C 2.984B 31094 0.6404 0.524C 0.6198 0.470C 0.526B 0.766A
Mean®** (SAR) SAR 3=2.702B SAR 6=3.0464 SAR 3=0.6544 SAR 6=0.581B SAR 3=0.4968B SAR 6=0.6184
Mean==== (C1:804) Low=2.790B High=2.9544 Low=0.6344 High=0.601B Low=0,524B High=0.5904

"7 and **** means refer 1o specific cffect of olive Svs.isalinity concentration; SAR and C1-§04 ratio. respectively, Values within the same column or row for any of four investigated factors. followed by the same letter:s
were nol significantly different 59, level where capital letters were used for distinguishing specific effect values of each investigated factor but small letters for interaction of their combination.
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variable response during 2000 and 2001 seasons. The highest
leaf Na content was detected by that combination between the
Aghizi transplants irrigated with the highest salinity
concentration (6000 ppm) of S.A.R. 6 and higher (C1:SO4 ratio),
while the lowest increase of leaf-Na content was detected by
those Coronaiki olive transplants irrigated with 2000 ppm saline
solution of S.A.R.-3 and lowest (C1:SO, ratio) as compared to
those continuously irrigated with tap water during 2000 and
2001 seasons. Other combinations were in between the aforesaid
two extremes. The same trend was obtained by Omar, (1996) on
apricot and mango seedlings and Abd El-Mageid, (1998) on
almond plants. '

Leaf iron content:

Results presented in Table (21) show the specific and
interaction effects of olive cultivar, salt concentration in
irrigation water; S.A.R.; (C1:SO,4 ratio) and their combination on
leaf-Fe content in olive transplants.

A- Specific effect:

Concerning the specific effect of olive cultivar on leaf Fe
content, Table (21) clearly shows that Coronaiki transplants had
the highest leaf-Fe content, while Aghizi cvs. showed the least
value during two seasons of study.

With respect to the specific effect of salinity
concentration, obtained results indicated generally that salts
concentration in irrigation affected had significant effect on leaf
Fe content. It is also clear that all three saline solutions (2000,
4000 and 6000 ppm) resulted in an obvious decrease in leaf Fe
content during 2000 and 2001 seasons. Such decrease was
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significant as compared to those of tap water irrigated transplants
(control).

These results could be confirmed with findings of Khalil,
(1979) 5 Aly et al., (1986 a) on citrus; Abd El-Aziz et al.,
(1985), on guava and olive and El-Hefnawy, (1986) on guava.
On the contrary, Gasser, (1986) on avocado, reported that leaf-
Fe concentration was increased by increasing salinity. In this
concern and from another point of view, Bartobini er al., (1991)
working on olive plants, found that lcaf-Fe content was not

changed in different salinity levels.

Referring to the specific of sodium adsorption ratio
(S.A.R.) in irrigation water, it was quite clear that increasing
sodium adsorption ratio (S.A.R.) from (3 to 6) in irrigation water
significantly decreased leaf-Fe content in olive transplants
during two seasons of study. These results in conformity with the
findings of Omar, (1996) on apricot and mango seedlings and
Abd El-Mageid, (1998) on almond plants.

As for the specific effect of (C1:SO, ratio) of saline
solution used for irrigation water on leaf iron content, it could be
noticed that increasing it significantly decreased leaf-Fe content
during the two scasons of study. These results are in line with
those reported by Omar, (1996) on apricot and mango seedlings
and Abd EI-Mageid, (1998) on almond seedlings.

B- Interaction effect:
Table (21) shows the interaction effect between salts
concentration; sodium adsorption ratio (S.A.R.) and chloride

level (CI:SO; ratio) on leaf-Fe content of olive cultivar

transplants.
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These obtained results revealed that different
combinations of four investigated factors can act together in
affecting Fe level in plant leaves during 2000 and 2001
experimental seasons. In addition, pattern of Fe distribution
showed that leaves of Aghizi plants irrigated with high salt
concentration (6000 ppm) of higher S.A.R.-6 and (CI1:SO, ratios)
had the lowest value of leaf Fe low concentration when
compared with plants irrigated with tap water during the two
seasons of study. On the other hand the greatest value of in leaf-
Fe content was detected by Coronaiki plants irrigated with 2000
ppm saline solution x S.A.R.- 3 x lower (Cl: SO, ratio) as
compared to control (tap water) during 2000 and 2001 seasons.
Other combinations were in between the aforesaid two extremes.
This was agreed with the findings of Omar, (1996) on apricot
and mango seedlings and Abd El-Mageid, (1998) on almond
plants. '

Leaf manganese content:

The effect of olive cvs.; salts concentration, S.A.R. and
chloride level (Cl:SO, ratio) in irrigation water and their
combinations on leaf-Mn content of olive transplants are shown
in Table (21).

A- Specific effect:

Regarding the specific effect of olive cultivar, on leaf-Mn
content, Table (21) clearly shows that Coronaiki transplants had
the highest value of leaf-Mn content descendingly followed by
Manzainello and Aghizi transplants whereas differences between
3 cultivars were significant as compared each other during 2000
and 2001 experimental seasons.
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Concerning the specific effect of salts concentration, data
obtained revealed that all three investigated concentrations
(2000, 4000 and 6000 ppm) of saline solutions resulted in an
obvious decrease in leaf-Mn content below control during 2000
and 2001 experimental seasons. Such decrease in leaf-Mn
content was significant as compared to those of tap water
irrigated plants (control); whereas, differences between the three
salinity concentrations were significant as each was compared to
the two other ones during the two scasons of study. The obtained
results, regarding the specific effect of salt concentration, in
irrigation water agree with that reported by Patil and Potil
5(1982) on pomegranate. Who found that, leaf-Mn content was
decreased with increasing salinity concentration in irrigation
water. In this respect, Gasser, (1986) found that leaves of some
avocado rootstock seemed to accumulate higher amounts of Mn
than fuerte leaves under five salinity levels. However, Bartolini
et al., (1991) on olive plants, reported that leaf-Mn concentration
was unaffected by different salinity levels. From another point of
view, Dilley, (1958) found that increasing CI™ in the soil caused

an increase in leaf Mn content of apple, peach and cherry.

With respect to the specific effect of sodium adsorption
ratio (S.A.R.), it was quite clear that the higher ratio ie.,, S.A.R.
6 resulted significantly in decreasing leaf Mn content during two
seasons of study. This agrees with the findings of Omar, (1996)
on apricot and mango seedlings and Abd El-Mageid, (1998) on
almond plants.

m
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As for the specific effect of the Cl:SO4 ratio of saline
solution used for irrigation on leaf manganese content, it could
be noticed that increasing the level of C1:SO4 ratio in irrigation
water significantly decreased leaf-Mn content during 2000 and
2001 experimental seasons. The same finding was obtained by

Omar, (1996) on apricot and mango seedlings.

B- Interaction effect:

Regarding the interaction effect of different combination
between the four investigated factors i.c., olive cultivar; salinity
concentration; S.A.R. and C1:SO, ratio, on leaf Mn content, data
obtained in Table (21) showed obviously a variable response
during 2000 and 2001 seasons.

Herein, the least leaf-Mn content was detected by the
combination between the Aghizi cvs. transplants irrigated with
6000 ppm saline solution of S.A.R.- 6 and highest CL:SO, ratio,
while the reverse was true with Coronaiki cvs. transplants
irrigated with 2000 ppm saline solution of S.A.R.- 3 and lower
C1:SO, ratio as compared to those irrigated with of other
combination during 2000 and 2001 seasons. Other combinations

were in between the aforesaid two extremes.
Leaf Zinc content :
A- Specific effect:

Concerning the specific effect of olive cultivars, on leaf-
7n content, data obtained in Table (21) showed that Coronaiki
cvs. transplants had the highest value of leaf-Zn content followed
in a descending order by Manzanillo cvs. and Aghizi cvs.

transplants during the two seasons of study.

ﬁ
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Regarding the specific effect of salts concentrations, data
in Table (21) clearly show that leaf-Zn concentration of oljve
cultivar transplants significantly decreased with increasing salts
concentration in irrigation water during 2000 and 2001 seasons.
On the other hand, the most depressive effect was always in
concomitant to the highest concentration i.e., 6000 ppm during
both scasons of study, however, the 2000 ppm concentration
exhibited the lowest decrease below control. Meanwhile, the
4000 ppm concentration was intermediate in this concern,
whereas differences between the three salinity concentrations
were significant as each wag compared to two other ones during
two seasons of study. These findings were early supported by
those of Patil ang Potil, (1982) on pomegranate, EJ-
Hefnawi,(]986) on guava, Omar, (1996) on apricot and mango
seedlings and Abd El-Mageid, (1998) on almond plants. They
found that salinity caused clear reduction in leaf-Zn content,
However, Gasser, (1986) on avocado proved that leaf-Zn
generally increased by salinity. From another point of view,
Bartolini er af., (1991) declared that Zn concentration in olive
leaves was not changed by salinity levels,

With respect to the specific effect of sodium adsorption
ratio (S.A.R.), it was quite clear that leaf-Zp content was
decreased by increasing it from (3 to 6). Such decreage was
significant during the two seasons of study. This result is similar
to that achieved by Omar, (1996) on apricot and mango
seedlings and Abd El-Mageid, (1998) on almond plants.

As for the specific effect of chloride leve] (CL:S0O, ratio)
of saline solution used in irrigation water on leaf-Zn content, it
could be noticed from data in Table (21) that increasing it
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significantly decreased leaf-Zn content during the two seasons of
the study. This confirms the earlier findings reported by Omar,
(1996) on apricot and mango seedlings and Abd El-Mageid,
(1998) on almond plants.

B- Interaction effect:

Referring the interaction effect of the four investigated
factors i.e., olive cvs., salinity concentration, S.A.R. and Cl:SO4
ratio, on leaf-Zn content, data obtained in Table (21) showed
obviously the variable responsc of olive transplants to the
different combinations during 2000 and 2001 seasons. It could
be noticed that the most depressive effect on leaf- Zn content
was detected by such that combinations represented Aghizi
transplants  irrigated with the highest salinity concentration
(6000 ppm) of S.A.R.- 6 and higher C1:SO, ratio whereas the
lowest leaf-Zn content was resulted. On the other hand, the least
decrease in leaf-Zn content was detected by Coronaiki olive
transplants irrigated with 2000 ppm saline solution of S.A.R. 3
and lower C1:SO, ratio as compared to control (tap water)
during both seasons of study. Other combinations were in
between the aforesaid two extremes.

Generally, it could be concluded that the reduction in
growth of olive transplants associated with salinity stress noticed
in the present investigation might be attributed to the harmful
effect of salts on plant growth which is related to nutrient
changing of their forms in the soil or to the compition between
the salt cations and anions with the nutrients. Other causes are
more related to the plant itself, which affect its ability to absorb
water or directly affect the plant biochemical to toxicity, Balha,
(1984).

#
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Iron (ppm) Manganese (ppm) Zinc (ppm) ]
Irrigation Treamtnts Cultivars Coron ‘ Manz. — Aghizi Mean** Coron. Manz, Aghizi Mean** Coron. Manz, Aghizi _Zn-:.”“
2000 ]
Tap water (Control) 200772 | 175.50c | 173.184 | 183154 | 49.17a 43.16b | 39.88cd | 44.07A 7.32a 88.10b | 82 78c 89.404 |
SAR3 | Lowe | T80 _ 157.94f _ 154 36g 44.070 | 39.42de 36.29g] mm.m; 7841d | 7367er
2000 ppm Highel | 17265 | 150.92n :ﬁ# 151,008 |_42:60b | 37.40ep 3.33 37.41B 82.72¢ 74.88¢ .a.ws,.w -
saRg | Lowel | 16393 “ 140.39; _ 139.21§ 41.79bc [ 36.05g-1 32.90ik 78.83d 71.36f | 67.05m
Highd | 15057 | 13162 130.63jk 38.84d-f | 34.01i-k | 30.501m 74.94c | 67.84gh | 63.74i
SAR3 | Lowd 140.52; ‘:_.ogi 120.00m 36.876h | 3220kl | 29 58mn 71.04%g [ 64315 [ 60.43km
4000 pprm High ¢l ro.aw 11231n | 109.760 113.52¢ [3491h | 30.39im | 27.985p 20.92¢ 3.;.2 60.79k1 | 57.12mn 50900
SsarR6| Lowd | 12179 _ 105.2 ‘ 103.57q _ 3245k [ 27.80np 25.98pq 63.26jk | 57.27mn uuao_m‘_
Highel | 110410 | 9476 92.59t 30.48lm | 26.660q | 23.72r $9.36lm | 53.74no 50.490p
SAR3 | Lowd 98.77r Tm.&..i_ 84.98v _ 28.52m-o [ 24.86qr | 22468 55470 [ 502lop | 47.18p+
6000 pprm High cl 87.00u 77.21wx .qm.hmx 75.88D 26.550-g 22.71r-1 20,861 22.68D .A..k.uxo 46.69gr 43.87rs 45.50D
SAR6 | Lowd | 7520w _ 68.44v \ om.m@ﬂ 24.58¢-s | 21.24m | 19.94ur 769q | 43165 | 20368 1
Highel | 6525 $9.66z | 5864z 2262rt | 1977wy | 18.03 43795 | 39641 | 3725 u.u
| Mean* (Cvs) | 131061 | 113.938 | 112318 34884 | 30448 | 248°C 67.83A | 61.26B | 57.56C —
Mean***"(SAR) | _SAR3-131.434 | _SAR 6=115.028 SAR 3=33.574 SAR 6=30.46B SAR 3=67.27A SAR 6=61.05B f
& Mean**** (C1:50,) | Low=127.694 | High=119.66B Low=32.82A High=31.218 Low=65.744 High=62.58B W
2001
__ﬂ Tap water (Control) | 20698 | 172.568 | 153728 | 177.754 | 61.39a 51.23c | 4438c | s237A | 9303 [ 89.54p 80284 [ 87624 TO..
sar3 | Lewd 186.40b h ;.__.8; 139.91; ", 47.44d _ 40.691p _’m.ﬁa 80.58d | 7175¢ )
i b = )
2000 ppm Highel | 179.45¢ 150.27h | 13330k 146.928 46.57d uo,mo@ &3255 78.14¢ ._a.w: %,o:,_ 72.36B )
sarg| Lowd | 16298¢ _ 137.09; ‘ B_.dj _ 5T, 4436 _ wm.j ‘ 74420 | 7162 | 6aan =
Highel | 152660 | 12831 113.88q 48.444 41.99F | 3628 70702 | 68.04h | 6176k O
SAR3 MM_M _muom% ‘ :Sww _ _%u%o.n ‘ M.w& S.uw_‘& u.....wh.._ &.WM: @MAWMN mﬂq._woa rnn.u
i 32.03k 1.0 .84t 3¢ | 38.57%h | 32.77im 5 63.26i 88k 17mn
K ppm SARg| Lowd _ 133.76m ‘ _E.m; S.ﬂ NS.En_ 4056z | 35345k | 3008, ] °™MC 59.541 1 S730mn | s3.050 ] S5-10C Q
Highcl | 11346p | o9¢go 84.04vw 3857eh | 33.28km | 2013q $5.82n 53720 | 4831q
SAR 3 *-_M__.ﬂn“ _ocw“@.ﬂ 87.78v _ 77.19wx ‘ 36.254 _2.&3: 26.870 52.100 50.14p | 44.9ars m
igh c| 2 84y 77.33ux 69.67xv 33.60k! 29.52n 24.970p 48.37q 46.56r 42.06uv
el S SARG| Lome | 82iow ‘ 69.22x _ Z.ﬁﬂ D .:.:a:_ 26800 H.j D 4297 we.j 2D M
Highd | 72208 | 611z 53.97z 28.95n 25410 | 2081g 40.93vw | 3939w | 3557 [
L Mean* (Cvs.) 134554 | 113.098 | 10031C 43.77A | 37858 | 32.45C | ><T@9a T as5n S5.65C [————] ]
Mean*** (SAR) SAR 3-128.204 | SAR 6=112.59B SAR3=40.90A" | san 6=37.19B | T SAR 3-65.424 SAR 6=59.26B | U
~ Mean=~*** (C1:50,) Low=124.004 | High=116.798 Low=39.85A | High-3531R | Low=63.93A High=60.758 |
", EeEss ang vens means refer to specific effect of olive evst.salinity concentration« SAR and CI:SO4 retio, respectively. Values within the same column or row for any of four investigated factors, m

foliowed by the same letter/s were not significantly differen: <c, level where capital letiers were used for distinguishing specific effect values of each investipated factor but small letters for interaction
of trir combination,



IV.II. Second experiment: Effect of foliar sprays with
phosphorus, potassium and zinc on saline
stressed transplants of three olive cultivars.

In this regard specific of three investigated factors
namely: a olive cultivar (Coranaiki, Manzanello and Aghizi);
sprayed nutrient elements (P & K each at 500 ppm and Zn at 100
ppm), chloride levels of saline solutions 6000 ppm of S.A.R-0
(low & high) and their possible combinations on salinity stressed
olive transplants were studied pertaining the response of the
following parameters:

IV.ILI. Vegetative growth measurements:
IV.ILI.1. Stem, root and total plant length (cm):
Data obtained during both 2000 and 2001 experimental

seasons regarding the specific effect of three investigated factors
involved in this study i.e., olive cultivar; sprayed nutrient
clement; C1:SOy ratio and interaction cffect of their combinations
arc presented in Table (22).

A- Specific effect:

Concerning the specific effect of the olive cultivar, it is
quite evident that Coronaiki cultivar transplants had statistically
the tallest stem, root and total plant, followed in a descending
order by Manzanillo, while the reverse were detected with those

of Aghizi transplants during the two scasons of study.

Referring the specific effect of sprayed nutrient element it
is so clear as shown from Table (22) that both phosphorus and
potassium each sprayed solely at 500 ppm as well as zinc
ADTA at 100 ppm foliar spray resulted in an obvious increase in

m
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three parameters (stem, root and total plant length) of saline
stressed transplant as compared to the unsprayed ones during
two seasons of study. In this concern 100 ppm Zn ADTA
sprayed transplants exhibited significantly the greatest increase
in their stem; root and total plant length followed in 2 descending
order by those sprayed with potassium and phosphorus each at
S00 ppm during 2000 and 2001 experimental scasons. In this
respect, Miller and Deidda, (1975) demonstrated that some
parameters of young olive trees were seriously affected by
phosphorus application and Khamis ez al., (1985) on found that
p foliar sprayed of saline stressed rooted cuttings of two grape
species slightly increased their stem length compared with
unsprayed plants irrigated with saline water.

On the other hand, Huffaker and Wallace, (1959)
reported that the high rates of K fertilizer prevent the absorption
of Na by plants to which Na is not a nutritive clement and by
plants that need a high ratio of (Ca + Mg): (K + Na) in the
nutritional requirement, Also, Khamis et al., (1985) reported
that, potassium not only ameliorated the harmful effect of
salinity, but also cencouraged the vegetative growth of saline
stressed transplants of two grape species.

Moreover, spraying olive transplants grown under saline
condition with Zn micronutrient surpassed in their stem, root and
total plant length than those irrigated with saline solution. This
effect may be due to the physiological effect of these nutrient.
The result of Zn spray 1s in agreement with the findings of
Rejupt et al., (1976) on mango trees who found that spraying
21'1804 at 0.2-0.8 % in January increased length of the terminal
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shoots. In this respect Zn stimulated cell elongation by
encouraging cell walls to stretch Nason, (1950) as a result of its
function biosyntheses of tryptophan a precursor of the plant
auxin IAA. In addition, Behairy et al., (1985) on saline stressed
transplants of guava and olive mentioned that Zn nutrient
improved their vegetative growth.

With regard to the specific effect of chloride level
(C1:SO4 ratio) on stem, root and total plant length, it could be
observed from data in Table (22) that the higher Cl:SO4 ratio
resulted in a significant decrease in both stem and root length
and consequently the total plant length during two seasons of
study. Similar results were also found by Omar (1996) on
apricot and mango seedlings.

B- Interaction effect:

As for the interaction effect of various combinations
between olive cultivars; sprayed clement and chloride level
(C1:SO, ratio) on stem; root and total plant length of olive
transplants, data in Table (22). indicated obviously that the
tallest stem; root and total plant were closely related of
Coronaiki transplants irrigated with 6000 ppm saline solution of
S.A.R-6 lower Cl:SO, ratio sprayed with Zn ADTA at 100 ppm.
However the shorttest stem root and total plant length were
detected by irrigated Aghizi transplants with 6000 ppm solution
of S.A.R-6 higher Cl:SO, ratio and sprayed with phosphorus at
500 ppm which ranked later just prior unsprayed ones treatment
during 2000 and 2001 experimental seasons. In addition, other
combinations were in between.

H
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Table (22): Plant height; root and total plant length of 6000 ppm; 6 SAR saline solution irri
of olive cultivar; foliar spray w

gated olive transplant as influenced by specific and interaction effects
ith some nutrient elements; C1:SO4 ratio and their combinations during 2000 & 2001experimental seasons,

Cultivars Plant height (cm) Root length (cm) Total length of plant {(cm)
Tt Coron Manza. Aghizi Mean** Coron. Manza, Aghiz Mean*» Coron. | Manza. | Aghizi | Mean®»
2000
Low ol 38.141 37.53 ] 29471 1839 17.021 15160 5653k | 54.55m | 44.64p
“ontrol (6000SAR 6 165D 16.19D 50.85
Eommol (60B0SAR ) High el 36971 | 3725k 28.555 3 1765k | 15060 13.83 0 54.63m | 5231n | 42.41q D
Lowecl | 47696 | 43427 3191 p R 3023d | 2898c 23835 77.93d | 7240f | 35.731
h 8.9 g 23.26 62.24
Fhosphozas Highcd | 4083¢ | 3981h 30.17 g WIE 2412g | 16451m 15.96 m C | 6s0sn | se2sk1 | 46130 -
: Lowel | S022a | +731c 37.53 ] 3247bc | 3195¢ 27411 82.69b | 79.26c | 64.94h
41.33 25598 66.
Focrssiem Highel | 4422¢ | 33020 | 32800 B 2002e | 2103 11.68 p . 7324 | 5694k | 41.48p i
] Lowd 5042a | <5424 4089 g 3580a 281b 21201 86.21a | 78.22d | 62.08i
4333 2842 4 7175
£ Higho | 4355¢ | 4336f | 3633im A 2070d | 2700¢ 23.02h B 73.25¢ | 71350 | 5936 | T275A
Mean® of o=, 44.01A | 4125B | 33.46C 27.17A | 23918 19.01 C 7118A | 65.16B | 5247C
Low High Low High Low High
Mean"** (C1:SO.
SRS CS0) 31,664 37.48B 26.27 A 2046 B 67.93A 7.948
2001
Low el 40837 | 0193 30.17 o 1722m. | 13330 12.45g 58.05m | 53520 | 42.62q
36.20D 13.94 50.14
Coatrol (6000SAR 6) Highd | 3864% | 37751 2961 n 1597 n 284p 11.82¢ Dl Sy6m 50.59p | 4143 | 014D
Lowed | 4600d | 4522 2061 30856 | 2863¢ 2678 o 76.85d | 7385f | 67.30i
h 4223C £ 2432C 66.55C
Phosphiies Highe | 43190 | 4208h 3625 m - 24,02 18.601 17.03 m 6721 | 60691 | 53280
. Lowcl | 4954a | H86el | 39.86] 3096b | 3045¢ 2694 ¢ B0.90b | 7531e | 66.80; -
43, g 26.21B 69.27B
FS o Higho | 4542de | 4228h 3597m ki 2640 h 2391 18.60 | ! 71822 | 66.19% | 54.57n
y Lowcl | 49862 | <875b | 4061 3477a | 3040c 29514 8463a | 79.15c | 70.12h
445 28.18 A 72.684
A Highel | 4775¢c | s2aton | 37641 AT A 2733f | 24154 2289k 2 75.08¢ | 66.59) | 60.531
Mean* of cvs. 45204 | 42.95B | 3631C 2594A | 22.79B 20.75 C TL14A | 65.74B | 57.09C
Mean*== (C1:SO%) Low High Low High Tow High
4508 4 39.92 B 26.02 A 2030 B 69.10A 60.22B

»

* ** *** means refer to specific effect of alive cvs.; sprayed nutrient element treatment and Cl:SO4 rat

10, respectively Values within the same column or row for

any of three investigated factors followed by the same letter/s were not significantly different at 5% level where capital letters were used for distinguishing specific
effect values of each investigated factor but small letters for interaction of their combination.
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IV.ILL2. Number of laterals and leaves per plant:
A- Specific effect:
With regard to specific effect of olive cultivar, Table (23)

reveals that Coronaiki transplants had significantly the greatest
number of both laterals and leaves per plant, followed in a
descending order by transplants while Aghizi cvs. Manzanillo
was the inferior. Such trend was true during both 2000 and 2001

seasons .

Referring the specific effect of sprayed nutrient element,
it is quite clear that three solutions of PiK and Zn foliar sprays
resulted in significant increase in both parameters (N° of laterals
& leaves) per each saline stressed transplant. However, the
increase in both parameters exhibited by P foliar spray was
statistically more pronounced significant by followed in a
descending order by Zn and K foliar sprays during both seasons
of study. In this respect, Miller and Deidda, (1975),
demonstrated that some parameters of young olive trees were
positively affected by phosphorus applications. In addition, Sari
El-Deen ef al., (1979) mentioned that number of leaves in olive
seedlings grown under salinity treatment was affected by rising
phosphorus concentration. Moreover, Khamis et al., (1985) on
Thompson and American grape rooted cuttings and Behairy ef
al., (1985) on olive and guava seedlings mentioned that spray
with either p; k or Zn improved vegetative growth of salinity
stressed plants.

Regarding the specific effect of chloride level (C1:SO4
ratio) of saline water used for irrigation on number of laterals

and leaves per transplant, it could be observed from data in

#
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Table (23): Number of laterals and leaves (plant) of 6000 ppm; 6 SAR saline solution irrigated olive transplant as
influenced by specific and interaction effects of olive cultivar; foliar spray with some nutrient elements;
CI:S04 ratio and their combinations during 2000 & 2001experimental seasons.

Culrivars Number of laterals / plant Number of leaves / plant
T it Coron. Manza. Aghizi Mean** Coron. Manza. Aghizi Mean**
2000
Low ol 139 0831 107k 49240 | 43827 4715p
c AR 6 108 45.85D
el GONSARS | rent 128 751 1.00 k 5 4722p | 41825 4582
Low ol 3.3% 1.94g 3250 s 87.20a | 76547 83.84 b
2,44, 75.06 A
Pheeplionis High cl 2.94d 1.25] 185 g A 71.92g | 6095k 69.91 h
) Low cl 2.83de 1.78h 197¢ 8l24c | 76357 77.86d
g 1.9 68.85
Pefayrhun High el 2.25¢ 1.06 k 150 e 60061 | 3807n 59.30 m <
. Low cl 308 ¢ 1.83 gh 278 ¢ . 81.27¢ | 67.96 TITe
B 70.
o High cl 228 f 1473 2251 #B 7207g | 6119k 6533 838
Mean® of cvs, 2134 1.37C 1.9 B 68.78A | 60.86 C 65.80 B
Low High Low High
*** (CI:SO .
Mean®** (CLSOy) 218 A 1.66B 70.82 A 59478
2001
Low cl 1.53 1 1.03n 1.30 m 57200 47.17r 33.78p
6000SAR 6 235 1.29D
Control (GD00SAR 6) High el 1.33m 0.97n 1235 m —— 5467p |  43.65s 51299 St
Low <l 3.22a 200 . | 3030 ; 101 1a | 8854 10040 a
2.50 87.40
Hissphorus High cl 2.75¢ 1.53 247 de UeA 9275b | 6356n 7971 f AA
) Low ol 2350 203 2 27gh 88.98c | s03ar 8683 d
Pota 2354 C 76.2
otassium High cl 223h 1.78 k 200 i 6859i | ¢562m 67.151 625C
. Low ol 3.000 242 of 353d 8629d | 7477n 8560 ¢
z = 2.382B 76.88
e Highel | 247de 1.89 1.98 75762 | 6785k 70.98 i i3
Mean* of cvs, 2.36A 170 C 2108 78.17A | 66.23C 74.47 B
Low High Low High
*** (CL:SO
Mean®»* (CLSOU) 2.22A 1895 79.11 A 66.80 B

*,**.%** means refer to specific effect of olive Cvs.; sprayed nutrient element treatment and C1:S04 ratio, respectivelyValues within the same column or row for
anv of three investigated factors followed by the same letter/s were not significantly different at 5% Jevel where capital letters were used for distinguishing specific
effect values of each investigated factor but small letters for interaction of their combination.




Table (23 that the higher ratio resulted in a significant decrease
in number of both laterals and leaves/plant. Similar results were
also found by Kabeel, (1985) on some deciduous fruit seedlings;
Omar, (1996) on apricot and mango seedlings and Abd El-
Mageid, (1998) on almond seedlings.

B- Interaction effect:

As for the interaction effect of the three investigated
factors 1.e., olive cultivar; sprayed nutrient element and chloride
level (C1:SO4 ratio) on number of both laterals and leaves per
transplant, Table (23) shows a considerable and statistical effect
in both seasons of study. Herein, the greatest values of both
parameters i.e, number of laterals and leaves per plant were in
closed relationship to Coronaiki transplants sprayed with P at
500 ppm and irrigated with 6000 ppm saline water of S.A.R- 0
and low chloride level during 2000 and 2001 seasons. On the
contrary, the least number of both parameters (laterals and lecaves
per transplants) was generally coupled with unsprayed
Manzanillo transplants irrigated with 6000 ppm salinity
concentration, S.A.R-6 and higher chloride level during two
seasons of study. Moreover, other combinations were in between

the aforesaid two extremes.
IV.ILI3. Average leaf area and total assimilation
area/plant:
The average leaf area and total assimilation area / plant
estimated in cm? in response to specific and interaction effects of

olive cultivars, kind of sprayed nutrient element (P, K and Zn)

and Cl:SOy ratio as well as their combinations were investigated.
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Data obtained during both 2000 and 2001 experimental seasons
are presented in Table (24).

A- Specific effect:

Concerning the specific effect of olive cultivar, Table (24)
reveals that the greatest area of either individual leaf or the total
assimilation area per plant was significantly coupled with
Coronaiki transplants during both 2000 & 2001 experimental
seasons. On the contrary, Manzanillo cvs. had significant by the
smallest Icaf arca and assimilation arca/plant during 1*" and 2™
seasons. In addition Aghizi cvs. was in between in this respect
during the study. Such trend of response for total assimilation
leaf area per transplant to the specific effect of olive cultivar
could be logically explained on that fact depending on the
unparallel rate variance between three studied olive cultivars
pertaining the response of number of both (laterals & leaves per
plant) from one hand and average leaf arca of cach cultivar from
the other. Hence, the aforesaid three growth measurements (N°
of laterals, leaves/plant and leaf area) will be reflected directly
on the total assimilation area per plant.

As for the specific effect of nutrient element sprayed, it is
quite evident as shown from Table (24) that P : K and Zn foliar
spray resulted in a significant increase in both leaves
measurements 1.e., average leaf area and total assimilation
area/plant as compared to control (salinity stressed transplants
with no nutrients spray). Such trend was true during both
seasons, however, phosphorus foliar spray was the most effective
in this concern followed in decreasing order by Zn and K foliar
spray.
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Table (24): Average leaf andTotal assimilation area (cm) of 6000 p
influenced by specific and interaction effects of olive cultivar ;folia

C1:SO+ ratio and their combinations during 2000 & 2001experimental seasons.

pm; 6 SAR saline solution irrigated olive transplant as
r spray with some nutrient elements;

Cultivars Leaf area (cm) ‘Assimilation Leaf area (cm)
1 mw _u. 1 ? "®
A— Coron Manza. Aghizi Mean Coron Manza. Aghizi lean
2000
Low cl 2111 166 n 200m 99.65p 72.89s 98.31 pq
000SAR 1.858 D 544D
Cantral (6 6) Highcd | 203 m 163n 170 n 8 9305q | 6831s 80431 s
Low ol 345 a 345 ] 312¢ 8890a | 186001 | 272.10b
777 211.68 A
FPhaphons High cl 287¢ 202m 278 2TTTA 20050¢g | 122900 199.70 ¢ i
: Low cl 325 b 350 4 257hi R 3300c | 19140 | 209.10f
2613 C 181.43C
Potauiom High cl 261h 2.30 k 244 | il 13460k | 13380n 146,701 !
- Low cl 3.10¢ 264gh 269 g R ~920d | 179205 | 218.30e
g 2.696 B 91.68 B
Ziog Highd | 2974d 2 30k 248 19400h | 14090m | 178.50j !
Mean* of ovs. 280 A | 219 C 247 B T9036A | 13693C | 175.39B
Low Hi Low High
Mean*** (CL:SO.
Meaa®*= (CESO4) 2.63A 235 B 192.34A 142.78B
2001
Low dl 24810 190 m 23 k 3320 n| 89464 127.60 o
Control (6000SAR : 2.162D 111.63D
ontrol (6000SAR6) | pip o | 241 hi | 187 m 209 1 16 2350 ol stese | naaop | MM
Low cl 3462 3.07 de 3.26 ¢ 33580 a | 234800 | 31430 b
Phosph 31604 |2 . 258.97
hasporis High el 334 b 270g 3124 24730 ¢ | 15701 m | 26460 f il
) Low ¢l 3013 @ 163 g 305 e R 180 e | 211307 | 26960¢f
ta : 2 2.77 ; 213.18 C
Potassium Highcl | 3144 2334 237 i 1C | o060 | 15290 m | 16290 1 1328
Lowel | 3.10de 287 f 2901 9620 c | 22980 h | 281304
Zi 2853 B £ : 38.17B
e High cl 292 f 247h 285 f i 20700 j| 19500 k | 21970 i 2Rl
Mean® of covs. 3.00A 2.48C 2.73B T38.21A | 168.99C | 219.26B
Low High Low High
=+ (CL:SO
Mean*2* ((EES0H 284A 7.63B 732.93 A 178.05B :

* #* *** means refer to specific effect of olive cvs.;
any of three investigated factors followed by the same lett
effect values of each investigated factor but small letters

sprayed nutrient elem
er/s were not significantly different at 5
for interaction of their combination.

ent treatment and C1:SO4 ratio, respectively Values within the same column or row for
9% level where capital letters were used for distinguishing specific
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With respect to the specific effect of the CI:SOy ratio of
saline solution used for irrigation on average leaf area and tota]
assimilation area/plant (cm?), it could be noticed from data in
Table (24) that the higher ratio significantly decreased both
leaves parameters during 2000 & 2001 experimental seasons.

B- Interaction effect:

Referring the interaction effect of the investigated three
factors i.e., olive cultivar; sprayed nutrient element and chloride
level (CI:SO, ratio) on average leaf arca and total assimilation
leaf area/plant, data obtained from Table (24) showed that the
Manzanillo cvs.( at higher Cl:SOy  ratio) spraying salinity
stressed transplants of with Zink ADTA, whereas exhibited least
increase in the values of average leaf area and assimilation leaf
arca over control. On the other hand, the highest increase in both
average leaf area and assimilation area values were detected by
their Coronaiki transplants irrigated with 6000 ppm saline
solution of S.A.R.-6 and lower chloride level after had been
sprayed with phosphorus during 2000 and 2001 seasons.
Moreover, other combinations were in between the aforesaid two
extremes,

IV.ILL4. Leaves fresh and dry weights per plant:
A- Specific effect:

Referring the specific effect of olive cultivars, data in
Table (25) clear that leaves fresh and dry weights of salinity
stressed olive transplants followed usually the same trend of
response during both 2000 & 2001 experimental seasons. Hence,
Coronaiki transplants had always the heaviest fresh and dry
weights of leaves during both seasons of study. The reverse was
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true with Manzanillo transplants which characterized by their
lightest leaves weights (fresh and dry). Moreover Aghizi cvs.
was intermediate. Differences were significance as compared
each other during both seasons of study. Regarding the specific
effect of sprayed nutrient element Table (25) displays that
spraying salt stressed olive transplants with any of P ; K or Zn
resulted in an obvious incrcasc over the control (unsprayed salt
stressed transplants). However, the increase in both fresh and dry
weights of leaves was significant during both seasons, but
phosphorus was statistically more effective than zinc followed in
a descending order by potassium foliar spray during two seasons
of study. The obtained results are in line with those mentioned
by Khamis er al., (1985) on Thompson and American grape
rooted cuttings and Behairy er al., (1985) on olive and guava
seedlings.

As for the specific effect of chloride levels (Cl1:SO, ratio)
of saline solution used for irrigation on leaves fresh and dry
weights, data are founds in Table (25). It is noticed that lcaves
fresh and dry weights showed significant decrease with
increasing of C1:SO, ratio in water irrigation during two 2000
and 2001 scasons. These results arc in agrcement with the
findings of Kabeel, (1985) on Thompson seedless grape, Meet
Ghamr peach and Hollywood plum seedlings; El-Khateeb,
(1989) on fig plants; Omar, (1996) on apricot and mango
seedlings and Abd El-Mageid, (1998) on almond seedlings.

B- Interaction effect:

With regard to the interaction effect of different

combination between olive cultivars, sprayed clement and
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Table (25): Fresh and dry weights of leaves (gm) of 6000 ppm;
influenced by specific and interaction effects of oliv

CI:504 ratio and their combinations during 2000 & 2001experimental seasons.

-6 SAR saline solution irrigated olive transplant as
e cultivar ;foliar spray with some nutrient elements;

Cultivars Fresh weight of leaves (gm) Dry weight of leaves (gm)
Tesamisie Coron. Manza. Aghizi Mean* Coron. Manza. Aghizi Mean
2000
Low cl 10.70) 9.58] 9,63 3.96n 2.71p 3850
0SAR 6 9.781D 3.25D
Conrol GI00SARS) | fighet | 1026k | 150 9.32m o 3820 2 50r 2.65q
Low cl 18.95a 16.82¢ 17.06bc 882 8.25¢d 8.3%
h 6.02 2 79Tk
FPhusphonis High el 15.63d 13.42¢ 14.22f HRA 7.37g 6.55i 7.09h '
Low cl 17.63ab 15.84d 16.82¢ 8.24¢ 8.01f 8.18d
; 57 2 7.15C
Fotasinm High cl 13.05gh 12.07 12.75hi s 6.30k 5.92m 6.221
Low ol 17.66ab 12.93¢ 15.70d 8.12¢ 732g 8017
i . g ! 7.33
Zine High cl 15.66d 13.22¢ 13 ddg 15108 7.10h £.58] 6.87i B
Mean® of cvs, 14954 | 13.13C 13.62B 6.72A 5.98C 6.43B
Low High Low High
Lk :SO.
Maues (OR504) 15.11A 12.69B 7.00A 5.75B
2001
Low el 11.600 9671 1021q 373 3.26)k 3,300k
I (6000SAR 6 10.2 J 3.23
Contesl (600 ) | Hichel 11.09p 8.95s 9.74r 021D 3.16ik 287k 3.09k D
Lowcl 20.50a 17.80¢ 15.08b 9.87a 871 9,290
h 153 44
Fhrphnrus High cl 18.81c 13.03m 15.14f s 8 54cd 6.37i 7.83ef s
; Low cl 18.05d 16428 16.54g 8.53cd 8.06d-T 8.17gh
t e 15.19C : 7.38
Potassium High cl 13.91k 12.75n 13.451 : 6.61hi 6.31i 6.58hi £
) Low ol 17.507 15.35i 16.25h Balce 7,502 7.93ef
z : 153 g 7.42B
e High cl 15.36 13.481 13.91k 318 7003gh |  681hi 6.89hi '
Mean® of cvs, 15.85A 13.43C 14.298 6.98A 6.24C 6.64B
Mean*** (CL:SO:) Jiomy Eigh 5] High
15.75A 13.30B 7.23A 6.01B

*,¥*®,*** means refer to specific effect of olive
any of three investigated factors followed by th
effect values of each investigated factor but small [etters for imeraction of their combination.

€ same lefter/

cvs.; sprayed nutrient element treatment and C1:SO4 ratio, respectively
s were not significantly different at 5% level where

Values within the same column or row for
capital letters were used for distinguishing specific
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chloride levels (C1:SO, ratio) on leaves fresh and dry weights of
olive transplants, data presented in Table (25).Showed a variable
response in both fresh and dry weights of leaves / plant during
two seasons of study. Anyhow, the greatest value of leaves fresh
and dry weights were generally in closed relationship to 500 ppm
phosphorus sprayed Coronaiki transplants irrigated with 6000
ppm saline solution of S.A.R-6 and lower Cl:SO, ratio during
2000 and 2001 seasons. Meanwhile, the reverse was true with
unsprayed Manzanillo and Aghizi transplants irrigated with
saline water having S.A.R-6 higher chloride levels (Cl:SO4
ratio)during both seasons of study. In addition other

combinations were in between the aforesaid two extremes.

IV.ILLS5.Fresh and dry weights of stem ; root and total
plant:

A- Specific effect:

Concerning the specific effect of the different factors
involved in this study i.e., olive cultivar, sprayed element and
chloride level (Cl:SO, ratio) on stem; root and total plant fresh
and dry weights, data in Tables (26, 27 and 28) showed that
Coronaiki transplants had the heaviest stem, root and total plant
dry weights, followed in descending order by Manzanillo and
Aghizi cvs. However, differences were significant as the fresh
and dry weights of stem; root or total plant for a given cultivar
were compared to the analogous ones of the two other cultivars.

Regarding the specific effect of sprayed nutrient element,
Tables (26, 27 and 28) display that P ; K and Zn each sprayed
solely at 500 and 100 ppm for two former and later ones

respectively increased obviously the stem; root and total plant

#
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(fresh and dry weights) rather than analogous ones of the
unsprayed salt stressed olive transplants (control) during both
seasons of study. However, phosphorus was more effective than
either potassium or Zinc and the increase exhibited by its
application in six weight measurements of stem; root and total
plant (F. W. & D. W.) over the unsprayed salt stressed olive
transplants (control) were significant during 2000 and 200]
seasons. This results is in agreement with the findings of
Khamis er al., (1985) on Thompson seedless and American
grape plants. Who, found that spraying P and/ or K, reduced the
salinity damage and increased leaves, stem; root and total plant
dry weights. In addition, Behairy ef al., (1985) found that p &k
foliar sprays improved the leaves; stem; roots and total plant dry
weights of salinity stressed seedlings of olive and guava.

With respect to the specific effect of Chloride levels
(C1:SOy ratio) of saline solution used for irrigation on fresh and
dry weights of stem; root and total plant, data are presented in
Tables (26, 27 and 28). It is quite clear that fresh and dry weights
of plant organs (stem:root and total plant) were significantly
decreased by increasing C1:SO, ratio in irrigation water during
two 2000 and 2001 seasons. This results go in line with that
found by Kabeel, (1985) on three deciduous frujt species, El-
Khateeb, (1989) on fig plants; Omar, (1996) on apricot and
mango seedlings and Abd El-Mageid, (1998) on almond
seedlings.

B- Interaction effect:

As for the interaction effect of the three investigated

factors i.e., olive cultivars: sprayed nutrient element and chloride

%ﬂ
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Table (26): Fresh and dry weights of stem (gm) of 6000 ppm; -6 SAR saline solution irrigated olive transplant as
influenced by specific and interaction effects of olive cultivar; foliar spray with some nutrient elements;
Cl:S04 ratio and their combinations during 2000 &2001experimental seasons.

Cultivars Fresh Weight of stem(gm) Drv Weight of stem(gm)
Teaiibit Coron. Manza. Aghizi Mean Coron. Manza. Aghizi Mean
2000
Low «l 12.80 954m 73lp 17lg | 436gh 332 ]
trol (6000SAR 6 9.487 D : ] 384 D
Control (B00SAR6) High cl 11.97k 892 n 638 q 413 hi 186 244 k
Lowel | 2303a | 2202b | 2065 c 5122 7.93 ab 702 ¢
Phosph =2 88 A . 737 A
Osphoris High cl 1801 f | 1823 ef | 1733¢ 12 7.59b 6.97 ¢ 6.56 cd
Lowel | 22.12b | 19264d 15.96 h 698 ¢ 6.16d 528 el
tassi 7.67 5.76 B
Potassiim Highed | i838e | 1736 ¢ 12.73 j 17.67 B 6.17d 5.69 425k
) Low « 14801 | 1454 i 10.24 1 S38e 549 ¢ 189 fg
z : 212 498 C
ne High cl 1271 § 12,64 7770 1€ 522 | 489f 378 i
Mean® of cvs. 16734 | 1534B | 1230C 6.06 A | 5.69B 4.69 C
Mean*** (CL:SO4) Low High Low High
16.02 A 13.55 B 584A 513 B
2001
Lomel | 1250m | 10210 | 991 g 651 536h 422 km
Control (6000SAR 6 .60 D 495 D
aeitral'{ ) Highel | 1135n | 10110 9.50 p W sg6f | 471 330 n
Low «l 32.012a | 2243 | 21.59 gh 937 a 7.66d 711 e
Ph 22. 7.39 A
osphorus Highe | 2732c¢ | 22106, | 1239 m 7 A 8.17¢ 7624 4.44 -]
Lomel | 3039b | 2572d | 1520 k 8 450c 875b 513m
i 19.50 6.59 B
Potassium Highd | 2126 hi | 14621 9.80 op B 768d | 3551¢gh 4.011m
) Lowel | 2397 ¢ | 1602 | 1260 m 840bc | 547 gh 259 jk
z ; : 16.50 584 C
P Highel | 2091i | 1556k | 995 op ¢ 71le | 554 gh 3.90 m
Mean* of cvs. 2248 A 17.10 B 12.62 C T.66A 6.33 B 4.59C
Low High Low High
Mean*** (CL:SO
ean®** (Ch304) 19.39 A 1541 B 613 A 566 B

* % xx% moeang refer to specific effect of olive cvs,; sprayed nutrient element treatment and C1:SO4 ratio, respectively Values within the same column or row mo.n
any of three investigated factors followed by the same letter/s were not significantly different at 5% level where capital letters were used for distinguishing specific

effect values of each investigated factor but small letters for interaction of their combination.
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Table (27): Fresh and dry weights of root (gm) of 6000 ppm; 6 SAR saline solution irrigated olive transplant as influenced
by specific and interaction effects of olive cultivar; foliar spray with some nutrient elements; Cl:SO4
ratio and their combinations during 2000 & 2001experimental seasons.

Cultivars Fresh Weight of root (gm) Dry Weight of root (gm)
Pt o M " 1 e
rm— Coron. Manza. Aghizi Mean Coron. anza. Aghizi Mean
2000
Low cl 11.16 £ 8591 730K 529e 307 g 346 h
6000SAR 6 21 D 3.892D
Comtrel G0SARS) | Bigear | 3ot | 715K 636m . 112 g 339K | 3.02h
Low cl 13.45a 1424 ¢ 943 1 76la 6.78 b 447 fp
Ph 215 A 5823 A
osphorus High el 13.87¢ | 13.09de | 683Im 121 657be| 6124 | 338h
. Low cl 1571 a 11.14 f 1057 g 7.61a 328 e 50le
Potassium 1.60 B 5538 B
i High cl 13.284 | 1023gh | 865 | ! 629cd | 491ef 413
. Low ol 1383 b 1261 ¢ 750 k 687Db 597d 5 13e
z : 0.74 5.298 C
ne High cl 12.56 9.90 hi 7.03 K e 595d 453 fg 3.33h
Mean* of cvs. 1319 A | 1087 B 7.96C 6.29A 513 B 3.99 C >
Low High Low High
*** (CLSOY) Q
Mean®** (C1:SO4 1154 A 980 B 563 A 165 B =~
2001 2
Low cl 803 I 7.78 hi 6.91 k 530 154k 294 1 w
1 (6000SAR 6 : : 7.20 D 3.70
Contial{ ) High cl 7.42 i 6.92 ik 6.16 k 469 h 3.041 271 mn D S
Low ol 17.95 a 1393d 798 802a 639¢ 474 h ~
62 A 5.69
Fhovphoras Highel | 1498¢c | 836h 6.54 k i 599f | 340 358k A S
Low el 1688 b 10.74 841h 76l b 62le 360k
i 45 £ 517 B
Potassium High cl 10.82 9.49g 634 k Was B 6.75d 597 2.87 Im m
) Low cl 1221 e 973 ¢g 772 h 704¢c 1461 3.82] =
z 9.42 C ) 450
il High el 10.66 f 953¢g 6.66 ik 481h 429 258%n ¢ o%
Mean* of cvs. 1237A | 9.5 B 7.09 C 6.28 A | 4.66 B 3.36 C Q
Mean*** (C:SO:) i High Low High S
10.69 A 8.66 B 531 A 122 B m
*,**,*** means refer to specific effect of olive cvs.; sprayed nutrient element treatment and C1:SO4 ratio, respectively Values within the same column or row for

any of three investigated factors followed by the same letter/s were not significantly different at 5% level where capital letters were used for distinguishing specific
effect_values of each investigated factor but small letters for interaction of their combination.
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Table (28): Fresh and total plant dry weight (gm) of 6000 ppm; 6 SAR saline solution irrigated olive transplant as influenced
by specific and interaction effects of olive cultivar; foliar spray with some nutrient elements; C1:S04
ratio and their combinations during 2000 & 2001experimental seasons.

* %% %+ means refer to specific effect of olive cvs.; sprayed nutrient element treatment and C1:S504 ratio, respectively Values within the same column or row for
any of three investigated factors followed by the same letter/s were not significantly different at 594 Jevel where capital letters were used for distinguishing specific
effect values of each investigated factor but small letters for interaction of their combination.

Cultivars Total plant fresh weight (gm) Total plant dry weight (gm)
Treamtnts Coron. Manza. Aghizi Mean** Coron. Manza. Aghizi Mean**
2000
Low cl 3466 m 2701« 24251 o 13.96n 11.34p 1063 g
trol (6000SAR 6 27.48 0.
Control (6000SAR6) | gy o | 3091p | 25265 22.06 u - 12060 | 974r 8.11s 1047 0
Tomdl | 642z | o40Rc | 47.14d T355a | 2294b 2008
s 18.05A 20.9
iy Hishal | 4751d | 2a74f | 3838k 2153c | 19.65€ 17.03 § 096 A
. Tomel | 55480 | #625e | 4335g R 72830 | 1944f 1847 h
. 4396 B 18.44
Retoine High cl 3470 f 39.86 34.13n ; 1876¢ | 1651k 14.60 m 544 B
Tomec | 2729d | 4207h | 33430 057d | 1879¢ 18.04 1
: 38.00 C g 7.
Lipe: High ol 40,931 36.04 1 28254 1828h | 16001 13.99n 1%6l L
Mean® of ovs. Ti74A | 3950B | 33.87C 1907 A | 1680B 1512 C
Low High Low High
Mean*** (CL:SO
Mean®** (C1:SO3) 1265 A 36.06 B 1847 A 1552 B e
2001 ﬁ
Low cl i2.12f 27.66 s 27.03 1 15.28 m 1216 p 10.46 q =
Control (000SAR 6 28.01 D ;
aptrel { ) | Hishe | 2086r | 2598w | 2540v ) 13720 | 10629 9.09t 1L8D <
Low cl 0572 | 5416d | 4865g %272 | 22764 lde e
Phosph : 5201 A 21.35 A
osphorus High cl 6ll1c | 4349 34.07 0 2270d | 19.39f 15,861 Q
Towedl | 65330 | 5289f | 40151 760D | 23.02¢ 16.90 1
tassi 45.13 19.09
- Hishel | 45981 | 3686n 29591 B 2105e | 15791 13170 B m
Low cl 67c | 4108k | 36.38n 33820 | 1743h 16.34 k
Zin 4123 C 7.97
¢ Hishel | 4693h | 3857m | 3053q 1892g | 1664 13.67n e y
Mean® of cvs. 070A | 40.09B | 34.00C 20924 | 17.23B 1458 C ,M
Mean®** (C1SOs) i High Low High 5
1581 A 37.36 B 1927 A 1589 B W
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levels (C1:SO, ratio), on stem; root and total plant fresh and dry
weights, data presented in Tables (26, 27 and 28) showed
obviously a variable response of these measurements to the
different investigated combinations during the two scasons. The
highest values of stem; root and total plant fresh and dry weights
of olive cultivars were detected by that combination representing
spraying 500 ppm p solution to irrigated coronaikj transplants
with saline water of S.A.R-6 and higher Cl1:SO, ratio.
Meanwhile, the lowest increase in stem; root and total plant fresh
and dry weights over control were detected by those Aghizi
transplants irrigated with 6000 ppm of S.A.R-6 and higher
chloride levels and sprayed with 100 ppm ZnS0; during the two
seasons of study. In addition, other combinations were in
between the abovementioned two extremes.
IV.ILIL Leaf physiological properties:

In this respect six lcaf physiological propertics namely: a)
leaf relative turgidity (L.R.T.); b) leaf water potential (L. W.P.);
¢) hard leaf character (HL.C.); d) leaf succulence grade
(L.S.G.); e) transpiration rate (L.T.R.) and f.) osmotic pressure
(L.O.P.) of salt stressed transplants belonging to 3 oljve cultivars
under study (Coronaiki, Manzanillo and Aghizi) in response to
foliar sprays with 3 nutrient elements (P & K each at 500 ppm
and Zn at 100 ppm) were investigated. Data obtained during both
2000 & 2001 seasons regarding the specific and interaction
effects of olive cultivars; sprayed element; chloride levels

(CL:SOy ratio) and their combinations are presented in Tables
(29, 30 and 31).
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IV.ILIL1. Leaf relative turgidity (L.R.T.):
A- Specific effect:

With regard the specific effect of olive cultivar, it is quite
evident that Coronaiki transplants had the greatest value of such
characteristic (L.R.T.), followed by Manzanillo transplants,
while Aghizi cultivar ranked statistically last and differences
were significant as compared cach other during two scasons of
study.

As for the specific effect of sprayed nutrient clement, data
presented in Table (29) displayed that spraying salt stressed
transplants with any of P, K and Zn resulted in an obvious
increase over the control (unsprayed salt stressed transplants).
However, the increase was significant during both seasons, but
potassium was statistically more effective than phosphorus
especially during 12 season while Zn foliar spray ranked last
during 2000 and 2001 experimental scasons.

Regarding the specific effect of Cl:SO4 ratio of saline
solution used for irrigation on leaf relative turgidity; it could be
noticed that the higher ratio significantly decreased leaf relative
turgidity during two seasons.

B- Interaction effect:

With respect to the interaction effect of the investigated
three factors i.e., olive cultivars, fertilizer kind sprayed nutrient
clement and chloride levels (Cl:SO4 ratio) on leaf relative
turgidity, in Table (29) shows obviously the variable response to
the different combinations during two seasons of study. Anyhow,
the greatest value of leaf relative turgidity was generally in

ﬁ
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closed relationship to 500 Ppm potassium sprayed transplants of
Coronaiki cvs. irrigated with saline water at 6000 ppm of S.A.R-
6 and lower Cl:SO4 ratio during 2000 and 2001 seasons.
Meanwhile, the reverse was true with sprayed Aghizi transplants
with Zn at 100 ppm and irrigated with saline solution of higher
Cl:SO, ratio during two seasons of study. In addition other
combinations were in between the aforesaid two extremes.

IV.ILIL2. Leaf water potential (L.W.P.):
A- Specific effect:

Concerning the specific effect of the different factors
involved in thig study i.e., olive cultivar, sprayed nutrient
element and chloride Jeve] (C1:SOy ratio) on leaf water potential,
Table (29) clearly shows that Coronaiki transplants had
statistically the highest value of Jeaf water potential (L.W.P.)
followed in a descending order by Manzanillo cvs. while, Aghizi
¢vs. was the inferior.

Regrading the specific cffect of sprayed nutrient clement,
it was quite clear that leaf water potential (L.W.P.) was increased
in leaves of P ; K or Zn foliar sprayed at 500 ppm for two former
clement and 100 ppm for later one. Such increase was significant
as compared with salt stressed transplants. However, the increase
exhibited over contro] by any of 3 sprayed elements was
significant, but differences between three sprayed elements were
not significant during 2000 and 2001 experimental seasons.

As for the specific effect of the CI:SO, ratio of saline
solution used for irrigation on leaf water potential (L.W.P.), it
could be noticed from data in Table (29) that the higher ratio
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Table (29): leaf relative turgidity
as influenced by specific and i
combinations during 2000 &

(LR.T.) and leaf water potential (LW.P)
nteraction effects of olive cultivar ;foliar s
2001experimental seasons..

of 6000 ppm; 6 SAR saline solution irri
pray with some nutrient elements ;C

gated olive transplant
1:SO4 ratio and their

Cultivars LRT LW.P
Coron. Manza. Aghizi Mesan** Coron. Manza. Aghizi Mean™"
Treamtnts
2000
Low cl 3574 1) 2580 Kl 3968 m 0600 | 4581p 20.16q
SAR 6 2.66 ° ! 42.88
Control (6000SAR 6) High cl 4316 ik 43141 wasm | D | 4500p | 40354 38417 2488
Low cl 56.18 be 5383 de 2290e T378c | 707412 6924 k
0.8 £ 70.96
Phosphores High cl sa0mde | 48som | 39.55m 5085 B | -ngyg | 7049en | -68.561 030 A
Low cl 3926 a 37285 54.95 cd 7355 ¢ 7010 1 70871
i 0 0.
Potassivm High cl 5240 e 4971 f 44441 301 A | g141e | 6826m 70.66 fe 0814
. Tow cl 29.60 fg 1768 gh 3720 i Tsaza | 703k 6756 1
1 . 70.
£ High cl 45.00 44514l woon | 1€ | massv | e9m 67430 i A
Mean* of cvs. 50.93A 18.57B 34.15C 86.71A | 6322 B 61.61 C
Low High Low High
==r (C1:50 =
Mean®** (€1:504) 50.68A 35.08 B 6451 A 5322 A
2001
Low d 46410 5020 | 4294km 145k | 49.25] 2893 m
6 : 43.59 16
Control (6000SAR 6) High cl 4524 hi 4332l 38621 C | igg4m | 4877m | 4774n 49365
Low cl 6552 b 500 e Ss82e w5872 | 7101 Tle
Phusphoris High cl 55.99 1892 mtetm | 34342 | mosa | 095t 709] n»:-A
N Low cl 68.00 a 62.18¢ 36.00e 73.30Db 7078 g 70.98 fg
54.12 £ 71.:
Fotassitl High cl 52.00 f 43.00 hi 4155m A12A | o9g9c | 7026h 70.33 B2
] Low cl 59.04 d 31411 51481 T56da | 7099 fg 7116 e
49.27 g 71.49 A
Zinc Higb cl sy 7sf | 4224 ik | 3766m 927B | 514 | ess1i | 70.12h 1.49
Mean® of ovs. 5550 A 19398 36.10 C ©779A | 6510B | 6471 B
Low High Low High
Mean*** (C1:SOs £
can®" i S515A 35.51B 6.72A 55.01 A
* #% x+* means refer to specific effect of olive cvs.; sprayed nutrient element treatment and C1:S04 ratio, respectively Values within the same column or row for

any of three investigated factors followed by the same letter
effect values of each investigated factor but small letters for i

/s were not signi

ficantly different at 5% level where
nteraction of their combination.

capital letters were used for distinguishing specific
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slightly decreased it below the lower one but difference was not
significant that during two seasons of study.

B- Interaction effect:

Data presented in Table (29) displayed the more
pronounced response to specific effect of sprayed nutrient
element rather than the analogous one of either CL:SOy ratio or
olive cultivar reflected clearly on interaction effect of these
investigated factors. Hence, Coronaijki combination showed
generally higher values of (L.W.P.) than those of turn other oljve
cultivars. Anyhow, the foljar sprayed salt stressed transplants of
Coronaiki cvs, (especially of lower CL:SO, ratio) with either Zn
or k solution during [* and pnd- Scasons respectively. showed
significantly the highest value in thig concern. On the contrary,
unsprayed salt stressed transplants (control) especially of Aghizi
CVs. were statistically the inferior during both seasons.
Moreover, other combinations  were in  between the
abovementioned two extremes with relative tendency of
variance,

IV.ILIL3. Hard leaf character (H.L.C.):
A- Specific effect:

Referring the specific effect of oljve cultivar, Table (30)
displays that Aghizi cvs. had the greatest value of such character
(H.L.C.), followed by Manzanillo cys. fransplants, while
Coronaiki cys, ranked statistically last and differences were

significant as cultivars were compared each other during both
seasons.
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Meanwhile, hard leaf character (H.L.C.) respond
specifically to the sprayed nutrient elements, where H.L.C. was
significantly decreased by foliar spray with (P & K at 500 ppm)
and Zn at 100 ppm. In this concern, 7Zn foliar spray more
effective followed by K and P foliar spray and the differences
between 3 nutrient elements were significant during 2000 and

2001 experimental seasons.

As for the specific effect of the chloride level (C1:SOy4
ratio), of saline solution used for irrigation on hard leaf character
(H.L.C.), it could be noticed from data in Table (30) that the
higher ratio resulted in a significant increase during two seasons
of study.

B- Interaction effect:

With regard to the interaction effect of various
combinations between 3 studied factors i.c., olive cultivar,
spraycd clements and chloride level (C1:SOy ratio) on hard lcaf
character (H.L.C.) of salt stressed olive transplants, Table (30)
shows that the unsprayed salt stressed transplants (control)
especially those of Aghizi cvs. had the greatest value of hard leaf
character during both seasons of study. regarless of C1:SOy ratio.
On the contrary, Coronaiki cvs. foliar sprayed with Zn at 100
ppm and irrigated with saline solution of S.A.R.-6 and higher
chloride level resulted in the least value of H.L.C. and seemed to
be statistically the inferior during 2000 & 2001 experimental
seasons. In addition, other combinations were in between the

aforesaid two extremes.
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IV.ILIL4. Leaf succulence grade (L.S.G.):
A- Specific effect:

Regarding the specific effect of olive cultivar on leaf
succulence grade (L.S.G.), it is quite clear that olive cultivars
could be significantly arranged in a descending order showed
that Coronaiki cvs. was the superior, followed by Manzanillo
cvs. (second)and Aghizi cvs. which ranked third during both
2000 & 2001 seasons.

As for the specific effect of sprayed nutrient element,
Table (30) reveals that spraying the salt stressed transplants with
either P or K each at 500 ppm and / or Zn at 100 ppm increased
significantly L.S.G. However, Potassium foliar spray was more
effective, followed in a descending order by Zn and P foliar
spray, but differences between 3 sprayed elements were
significant during two seasons of study.

Referring the specific effect of chloride level (CL:SO,
ratio) on leaf succulence grade (L.S.G.), it is quite clear that the
higher ratio significantly increased leaf succulence grade during
two seasons.

B- Interaction effect:

It is quite evident as shown from Table (30) that the
response of leaf succulence grade of salt stressed olive
transplants to the interaction effect of different combinations
between 3 investigated factors, i.e., olive cultivar, sprayed
nutrient elements and chloride level (C1:SOj ratio) represented a
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Table (30): Hard leaf character (H.L.C.) and leaf succulence grade (L.S.G.) of of 6000 ppm; 6-SAR saline solution irrigated
as influenced by specific and olive transplant as influenced by specific and interaction effects of olive cultivar ;
foliar spray with some nutrient elements; C1:S04 ratio and their combinations during 2000 & 2001experimental seasons.

seasons.
Cultivars L C (dry matter g/Dec2) LS.G (H20g /Dec2)
Coron. Manza Aghizi Mean** Coron. Manza Aghizi Mean"*
Treamtnts
2000
Low ¢l 0294 03 b 037a 047K 05 n 026 p
Control (6000SAR 6) High ¢l 026 ¢ 0.31 cd 0.37a 0.324 049 ik 0.40 m 0290 0.37€
Low ol 0.15 1 016K 021 fgh J 065 4 0.52h 041 m
Phicsphuras High ¢l 021 ¢h 022 fg 032 ¢ 0218 0.69 b 058 e 0.50 i 0.568
) Low cl 0.18 ik 022 fg 023 1 0.670¢ Oolel 051 hi
Potgmion Hich cl 021 feh 023 fe 023 f 0.228 0.77 0.67 0.61e 0.64 A
- Low dl 017 jk 019 hi 021igh D6le 0.591 0.451
Zinc High ¢l 0.16K 019§ 0.22fg 0.15€ 067 ¢ | 066cd 047k 0.58 B
Mean= of cvs. 0.20B 0.23AB 0.27A 063A | 0558 0.44C
Low High Low High
=== (CL:SO
Mean*** (C1:SO4) 0238 0.24A 051 B 057 A
2001
Low ¢l 025a 0290 0.36a 0360 0320 027p
000 : :
Control (6000SAR 6) | gieh c) 025 ¢ 0.30b 0.37a 0304 | os7n 0.54i 0.42m sqLe
Low dl 017 h 019 g 23de 0.59 031] 0451
hosph 2 :
Phosphorus High cl 019 fo 0.25 cd 025¢ 38 € 0.65¢ 059 0.451 B
- Low o 020 I 022 e 026 ¢ 0.8l ¢ 075 d 062 T
1. = 3 3
Potassium High cl 0.28 e 022e 029b i 0.92a 0.85b 067e &7 A
: Tow dl 018 eh 0.19%e 0201 060 g | 058¢eh 048k
Zinc High cl 0.19f 020 fe 22 020D | n67e | 060 0.58¢h b
Mean~ of cvs. 021 C 0.3 B 0.27A 0.65A 0.59 B 049 C
- L Low High Low High
Mean®** (CI:SO4) pEp: 1A 1338 053 A

* »» *%* means refer to specific effect of olive cvs.; sprayed nutrient element treatment and C1:S04 ratio, respectivelyValues within the same column or row for
any of three investigated factors followed by the same letter/s were not significantly different at 5% level where capital letters were lised for distinguishing specific
effect values of each investigated factor but small letters for interaction of their combination.
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