


IV-RESULTS AND DISCUSSION

IV.L IRRIGATION OF MATURE OLIVE TREES :

This study was undertaken to investigate the
response of fruitful olive trees to specific and interaction
effects of irrigation rates ( 60, 90 & 120liter/tree) ; water
resource (well & sewage) ; mulching with rice straw
:olive  cultivar  (Aggizi, Koroneiki, Picual and
Manzanillo) and their combinations .

IV.LL Vegetaive growth ; flowering and fruiting :
IV.LL1. Increasing rate of shoot length (%):

Data obtained during both 2000 and 2001 growing seasons,
are presented in Table, (5).

A. Specific effect:

As for the specific effect of water levels, the 120 L./tree
increased significantly the rate of shoot growth compared to both
lower levels(60 & 90 L / tree) during the two growing seasons
(2000 & 2001).

As related to the source of water, the sewage water effect
surpassed significantly the wells water in the increasing of the
shoot growth percentage in both seasons.

Mulching olive trees (with rice straw) increased significantly of
shoot length percentage compared to the unmulched one during
two seasons of study.

Concerning the affected varieties under study, "Koroneiki
cv. showed the best rate of shoot length compared with other
varieties. "Picual cv. was the least cultivar in shoot length ratio
during the two growing seasons. In the same time, Manzanillo and
Aggizi cvs. were intermediate, however the for cultivar surpassed
statistically the liter one in this concern.



59

Table (5): Mean response of the increasing rate (%) in shoot length of olive trees to specific and interaction effects of olive cultivars: water resources;
irrigation rate; mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

2000/ season 2001/ season
o Water resource Specific Water resource Specific
Irrigation rate - - -
(Litree) Cultivar Well Sewage effect of Well Sewage effect of
- . o . . - H.
Unmulched | Mulched |Unmulched| Mulched ::..,...“:.s Unmulched| Mulched |Unmulched| Mulched :z.mﬂs:
rate
Aggizi 814w 13.57no 11.27 12.42gr 9.99] 11.76z] 12.56vw 14.37s .
p 1o o R 5 3 3 I 5
60 L 7:_..::2_; 11.22t 12.64pq 14.00n 15.581m 11.97C 12.02x-2 _u.um: 15.49qr 17.13Im 12.90C
Picual 9.07v 12.23u 11.04t 12.34qr 9.72] 10.55 11.80v-] | 1249w
Manzanillo 11.201 11.64st 13.36n0 13.86n 12.19w-y 12.36wx 14.67s 15.42qgr
Aggizi 12.63pq 13.170p 13.160p 16.221 13.10u 14.58s 15.72pq 19.07j
o H 2 S - . - H 5
90 L Towcua_r_ 15.10m 16.89k 16.93k 20.93ef 15038 16.100p 17.94k 19.17) 22.59f 16.43B
Picual 10.37u 11.93rs 12.249-s 16.031 11.55] 12.92uv 13.75t 16.98mn
Manzanillo 13.96n 15.25m 16.141 19.47¢g 14.64s 16.290 17.431 20.99h
Agegizi 15.25m 17.734) 18.34hi 23.19¢ 16.6%n 18.92; 20.66h 25.11d
- iki 20.67¢] 22 2 21. 23.75 26. 29.
120 L Tcn.c:oar_ 0.67ef T3¢ 20.90ef 7.18a 20.27A 1 w.mm 3.75¢ 6 Luﬁ.“ 9 .H.Nb 21914
Picual 14.04n 17.68) 19.67g 21.59d 15.25r 16.79mn 19.28) 23.55¢
Manzanillo 18.43h 20421 21.13de 25.35b 19.69i 21.60g 23.90e 27.39b
. Unmulched Mulched Unmulched Mulched
Mulching )
14.51B 17.00A 15.99B 18.17A
Specific Water Well Sewage Well Sewage
effect of resource 14.33B 17.18A 15.17B 18.99A
Olive Ageizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 14.59C 17.90A 13.85D 16.69B 16.05C 19.66A 14.56D 18.05B

values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% level

Results and discussion
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Regarding their response to the aforementioned levels and water
sources and mulching managements.
B. Interaction effect:

According to the four investigated factors, the interaction
effect in the increase of shoot length percentage was clear
significantly with Koroneiki cv. trees receiving 120L./tree level of
sewage water in mulched soil with rice straw during both seasons.
Meanwhile, Aggizi cv. has the lowest values significantly when
irrigated with 60L /tree of wells water and unmulched in the first
season however, both Aggizi and Picual had the same trend in the
second season. These results coincide with Abd El-Rahman and
El-Sharkwi, (1974); Sole Riera, (1988); Deidda et al., (1992)
and Magliulo ef al, (1999). Meantime, Laz et al, (1999). They
reported that the tested cultivars showed a wide variations in
response to different water levels. This variation may be due to the
different heritability of each cultivar. The increase of shoot length
in different olive cvs., might be attributed to the improved soil
characteristics, water availability and the improvement of soil
nutrient content (Toscano ef al., 1999 and Briccoli ef al., 2002).

I'V.LL1.2. Sex expression (%):

Data in Table (6) indicated that, perfect flower percentage
of the four olive cultivars as affected by the water levels (60, 90
&120L./tree), source of irrigation water(sewage&wells) and
mulching (mulched &unmulched) during the two growing seasons
2000 and 2001.

A. Specific effect:

It is clear that, the irrigation level of 120L./tree gave the
highest perfect flower percentage of olive cultivars compared to

= ==== = =Results and discussion
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Table (6): Mean response of sex expression (%) of olive trees to specific and interaction effects of oliv

rate; mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

‘e cultivars; water resources; irrigation

2000/ season 2001/ season
Serigutiin rase Water resource Specific : Water resource Specific
(Litree) Cultivar Well Sewage effect of Well Sewage effect of
Unmulched | Muiched [Unmulched| Mulched | %00 Jujnnuicheal Muiched |Unmutched] Mutehed N
Aggizi 29.92m 30.681 38.42¢ 39.16d 37.0lm 39.29ik 44.65¢ 45.51d
60 L Wo_.,o:nmf. 17.55] 17.50] 24.00st 23.93t 25.76C 2631w 26 64w 33.68p 33.81op 32.19C
Picual 17.60] 17.76] 21.09x 21.12x 21.77] 22.64z 23.92y 2441y
Manzanillo 24.80q 26.460 30.95k1 31.26k 32.89q 33.00q 34.030p 35.40n
Aggizi 33.92i 37.85fF 38.72¢ 41.94¢ 41.52¢ 42.83F 47.74b 49.68a
% L H.noa..czomf. 19.61z 20.39y 24.39rs 2530w 28.34B 28.99v 31.51rs 36.66m 37.23Im 36.15B
Picual 19.30z 21.76w 21.95w 23.50u 25.58x 29.85u 26.66w 29.70u
Manzanillo 27.43n 30.78] 32.03j 34.56h 34.360 38.88k 37.64] 39.59ij
Aggizi 37.641 38.46e 43.10a 42.71b 44.98de 47.01¢ 50.42a 50.24a
120 L Ko@:&rm 22.88v 23.93t 26.600 27.44n 31.13A 33.01q 34.11o0p 38.84k 39.07jk 39.184
Picual 23.36u 24.09s1 24.32r-t 24.63qr 31.07st 32.04r 30.78t 31.30st
Manzanillo 31.92 33.55i 36.752 36.77¢ 40.40h 41.99g 39.75i 42.09¢
Mulching Unmulched Mulched Unmulched Mulched
27.84B 28.98A 35.10B 36.58A
Specific Water Well Sewage Well Sewage
effect of resource 26.22B 30.61A 34.07B 37.61A
Olive Aggizi Koroneiki Picual Manzanilio Aggizi Koroneiki Picual Manzanillo
Cultivars 37.71A 22.79C 21.71D 31.44B 45.06A 33.32C 27.48D 37.50B

values of specific or interaction effect followed by the same capital or small letters respectively

are not significantly different at 5% lavel

Scussion
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the 60 and 90L/tree levels during the two growing seasons of
study. Irrigation with sewage water and mulching significantly
favored the production of perfect flower than the wells water
regardless of mulching during the two seasons.

Concerning the cultivars under study as affected by the
aforementioned specific factors, the data reveal that, these cultivars
can be arranged in a descending order as follows: Aggizi,
Manzanillo. Koroneiki and Picual, i.e Aggizi was the superior cv.
in perfect flower percentage during the two growing seasons.

B. Interaction effect:

As a matter of fact, Aggizi cv. was influenced significantly
during the first season when irrigated with 120L./tree of sewage
water and without mulching then others cultivars . On the
contrary, Koroneiki and Picual cvs. exhibited the least values of
perfect flower percentage as irrigated by 60L./tree wells water for
both mulched and unmulched trees.

Whereas, during the second growing season, Aggizi cv.
surpassed other cultivars significantly in the same parameter
when irrigated with sewage water irrigation (120L/tree) either
mulched or unmulched. In reverse direction, Picual cv. was the
least cv. in perfect flower percentage when irrigated with 60L/tree
wells water and unmulched. Like wise Mathioudi et al., (1985)
and Utsnomiya N ef al., (1995) reported that the number of
pistillate flowers per inflorescence and flowering period increased
by irrigation compared with non-irrigated trees. (Toscano et al.,

1999) reveald that, grass cover increased flower differentiation of
olive cvs.

Results and discussion
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IV.LL3. Fruit set and retention percentage (%):

In regard to the effect of different water regime, water sources
and mulching on fruit set and retention percentage of the four
olive cultivars under study, Table, (7 & 8) indicate both the
specific and the interaction effect as follow:

A. Specific effect:

It is clear that, as the level of water increased the fruit set
and retention percentages were increased in all cvs.. Meantime, the
sewage water and mulching gave better values in comparison with
the wells' water and unmulched olive trees in both seasons.

As for various cultivars, Koroneiki olive cv. showed the
highest values in fruit set and retention percentages through the
two seasons of growth, followed by Aggizi cv.. then Picual and the
least was Manzanillo. However, Picual and Manzanillo had the

least values during the second season especially for the fruit
retention character.

B. Interaction effect:

As related to the interaction effects of the four factors: water
levels, water source and mulching on olive cultivars on fruit set
and retention percentage, Koroneiki showed the highest
significant values as irrigated with 120L/tree sewage water under
mulching in both seasons for both characters.

[n contrast, it was so obvious to be noticed that, Aggizi and
Manzanillo achieved the least values during the first season of

fruit set% when irrigated with 60L/tree wells water without
mulching.

sults and discussion
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Table (7): Mean response

mulching and their combinations during both consecutive 2000 & 2001e¢xperimental seasons.

of fruit set (%) of olive trees to specific and interaction effects of olive cultivars; water resources; irrigation rate;

2000/ season 2001/ season
) Water resource Specific Water resource Specific
Irrigation rate o tes - - - .
(Litree) Cultivar Well Sewage n:.. ect .c_. Well Sewage .a.ﬁaﬂ .e_
Unmulched| Mulched |Unmulched| Mulched :.:Mﬂ.s: Unmuiched| Mulched |Unmulched| Mulched ::WH“_S
Aggizi 12.12xy 13.73v 15.85s 16.70qr 20.14xy 21.12w 21.97u 24 43r
60 L Woa.o:cm_c. 15.87s 17.90n0 17.350p 18.2In 15.11C 25.57pq 26.78n 25.990p 27.83kl 2236C
Picual 13.06w 16.23rs 13.88v 1522 20.10xy 21.75uv 20.46x 21.98u
Manzanillo 11.73y 12.41x 1493w 16.50g-s 17.14] 18.51z 21.08Bw 22.84t
Aggizi 15.181 17.07pq 18.40mn 20.34 22.65t 25.16q 26.180 28.28jk
90 L Woa.o;cma 19.18kl 21.98¢ 19.99ij 21.17fg 17.95B 28.35ik 29.18hi 29.69gh 31.18¢cd 2571B
Picual 16.24rs 17.77no 16.44q-s 17.430p 24.06rs 25.49pq 23.51s 25.40q
Manzanillo 13.52vw 14.54u 18.36mn 19.60jk 19.83y 21.37vw 24 20r 26.84n
Aggizi 19.28kl 21.22fp 21.62e-g 23.98b 25.710-q 27.09mn 30.041g 31.50¢
120 L T‘.o_wo_ﬁwﬁ 2291d mu.mmco. 23.23c¢d mm.u:m JL11A 30.27ef wo.@o& 33.29b um.?r.w 29 18A
Picual 18.92Im 20.50hi 19.27kl 20.37 27.711 29.20hi 27.44lm 29.051
Manzanillo 16.13rs 18.32mn 21.03gh 21.82ef 23.53s 26.070p 28.48) 30.79de
it Unmulched Mulched Unmulched Mulched
17.27B 18.84A 24.89B 26.60A
Specific Water Well Sewage Well Sewage
effect of resource 17.07B 19.04A 24.49B 27.00A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 17.96B 20.57A 17.11C 16.57D 25.36B 29.56A 24.68C 23.39D

values of specific or interaction effect followed by the same capital or small |

etters respectively are not significantly different at 5% level

==Results and discussion
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Table (8): Mean response of fruit retention (%) of olive
mulching and their combinations during ho

trees to specific and interaction effects of olive cultivars;

th consecutive 2000 & 2001experimental seasons.

water resources; irrigation rate;

2000/ season 2001/ season
L Water resource Specific Water resource Specific
Irrigation rate e - -
(Litree) Cultivar Well Sewage . m_,._.nn of Well Sewage effect of
Unmulched | Mulched |Unmulched| Mulched =...M”w§ Unmulched| Mulched |Unmulched| Mulched :ﬂﬂwc:
Aggizi 12.31 12.82)" 17.27qr 18.51mn 16.13yz 15.94z 20.650 26.06h
60 L Hm.ua.o:&__c. 15.39wx 20.81jk 24.47g 25.62f 16.55¢C 19.31s 19.34s 27.27F 26.50g 19.27C
Picual 13.26\] 1241° | 15.63vw | 17.25gr 16.48xy 16.91x 1741w | 18.421
Manzanillo 11.49° 12.27 16.80rs 18.53mn 14.234 15.06( 18.75t 19.82qr
Ageizi 13.882] 17.63pq 19.881 21.77i 16.40yz 16.90x 23.861 25.25jk
90 L Wo_,.o:ﬁf. 17.57pq 17.58pq 27.94d 30.19¢ 19.03B 20.710 22.31m 28.56¢ 32.16¢ 21.60B
Picual 14.33yz 15.13x 18.64m 19.981 18.08uv 19.61rs 20.300p 21.90mn
Manzanillo 13.65]\ 14.55y 19.591 22.11i 16.10yz 17.68vw 21.91mn 23.841
Agpizi 16.14tu 18.12no 23.60h 26.23¢ 18.50tu 19.70rs 27.34f 29.55d
120 L Hoqczmm_a 19.551 21.005 30.88b 32.52a 21.73A 23.601 24 .86k 34.59b u.\._mm. 24.904
Picual 16.03uv 17.840p 20.51k 23.73h 20.350p 21.47n 23.84] 25.73hi
Manzanillo 15.74u-w 16.57st 23.51h 25.68f 18.85t 20.15pq 25.37; 27.35f
Mulching Unmulched Mulched Unmulched Mulched
18.25B 19.95A 21.19B 22.65A
Specific Water Well Sewage Well Sewage
effect of resource 15.67B 22.53A 18.69B 25.15A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 18.188 23.63A 17.06C 17.54D 2].36B 26.37A 20.04C 19.93C

values of specific or inter

action cffect followed by the same capital or small letters respectively

are not significantly different at 5% Jevel

ISCussion
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During the second season, the Manzanillo cv. showed the
leas values of both fruit set and fruit retention percentages when
trees irrigated with 60L/tree wells water unmulched during the
two growing seasons. Agabbio, (1979); Sole Riera, (1988) and
Siadat et al., (1997) reveald that the increase of water levels
improved fruit set and fruit retention percentage in olive cvs. In
the same time the mulching improved fruit set % of olive
cvs.(Toscano et al., 1999).

IV.L1.4. Total fruit drop percentage.

Table. (9) showed the response of four olive cultivars fruit drop
(%) to the three levels of  irrigation  water
(60L..90L.and120L./tree), two sources of water and mulching
(mulched &unmulched).

A. Specific effect:

It is obvious that, the highest fruit drop percentage was
noticed when the trees were irrigated with 60L./tree from the
wells. source in unmulched soil. On the other hand, the trees
irrigated with 120L./tree from sewage water and mulched showed
the least fruit drop percentage. Meantime, the trees irrigated with
90L /tree from both sources gave an intermediate value during the
two growing seasons.

In regard to the specific effect, of olive cultivar Picual trees
exhibited significantly the highest fruit drop percentage during
the first growing season (2000), whereas, Picual and Manzanillo
were higher in fruit drop percentage in 2001 season. The least
fruit drop appeared in Koroneiki cv. in both seasons.

B. Interaction effect:

Concerning to the interaction of four specific factors,

Manzanillo cv. was surpassed in fruit drop percentage when

———————————————————————————— Results and discussion
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Table (9): Mean response of total fruit drop (%) of olive trees to specific

mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

and interaction effects of olive cultiva %) Water resources; irrigation rate;

2000/ season 2001/ season
L Water resource Specific Water resource Specific
Irrigation rate . - y
(Litree) Cultivar Well Sewage n-«.ma of Well Sewage effect of
Unmulched| Mulched |Unmulched| Muiched | I .._.m“m@: Unmulched| Mulched |Unmuiched| Mulched ..Jﬂue.
Aggizi 87.69b 87.18bc | 82.73k-m | 81.490p 83.87¢d 84.06¢ 79.35n 73.94u
Koroneiki 84.61hi 79.19s 75.53v 7438w 80.69j 80.66j 72.73w 73.50v
5 L Picual 86.74¢cd 87.59b 84 37hi 82.75k-m B4 83.52de 83.09¢ 82.59f 81.58hi 80734
Manzanillo 88.51a 87.73b 83.21j- 81.470p 85.77a 84.93b 81.25 80.18kl
Aggizi 86.12d-f | 82.37mn 80.12gr 78.22t 83.60cd 83.10e 76.14q 74.75rs
90 1. ﬁo«.c:nmc. 82.431-n 82.421-n 72.06x 69.81y 80.97R 79.2%n 3.@.«. 71.44x 67.84z 78.40B
Picual 85.67ef 84.87gh 81.36p 80.03qr 81.92gh 80.39jk 79.70mn 78.10p
Manzanillo 86.35de 85.45fp 80.41q 77.8% 83.90cd 82.32fg 78.09p 76.16q
Aggizi £3.86ij 81.88n-p [ 76.40u 73. 77w 81.50hi 80.30jk 72.65w 7045y
120 L w..owo:o:nm mo.amm qm..muom 69.13y 67.48z 78.27C 76.40q 75.14r 65.41] 62.82\ 75.10C
Picual 83.97ij 82.16m-o 79.49rs 76.27u 79.65mn 78.530 76.16q 74.27t
Manzanilic 84.26hi 83.43jk 76.4%u 74.32w 81.15i 79.85n 74.63st 72.65w
Mulching Unmulched Mulched Unmulched Mulched
81.75A 80.05B 78.81A 77.35B
Specific Water Well Sewage Well Sewage
effect of resource 84.33A 77.47B §1.31A 74.85B
Olive Aggizi Koroneiki Picual Manzanillo Agpizi Koroneiki Picual Manzanillo
Cultivars 81.82C 76.37D 82.94A 82.46B 78.64B 73.64C 79.96A 80.07A

values of specific or interaction effect followed by the same

capital or small letters respectively are not significantly different at 5% level

scussion
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irrigated with 60L./tree wells water and unmulched soil in both
seasons. The reverse was true for the Koroneiki olive cv. irrigated
with sewage water and planted in mulched soil. These results agree
with those of, Agabbio, (1979), Bini et al. (1997) and Inglese et
al., (1997).

IV.LL5. Fruit retention/fruit drop (%).

Ratio values of fruit retention (%e) and fruit drop (%) in
olive cultivars as affected by the aforementioned different water
levels moreover. two sources of water (wells & sewage) and soil
mulching are presented in Table (10).

A. Specific effect:

Obviously. the 120L./tree irrigation water for olive cvs. gave
the highest fruit retention /fruit drop(%) during the two growing
seasons. As for water source, the irrigation with sewage water
exceeded the wells water in the same parameter. Like wise,
mulching of the soil had significantly better effect.

Koroneiki cv. exhibited the highest significant values in fruit
retention/ fruit drop(%o) in both seasons. Reversely, Manzanillo cv.
showed the least values during the two growing seasons wheras,
Picual cv. was the least one in 2001 season.

B. Interaction effect:

Considering the interaction effect of the four investigated
factors. Koroneiki olive cv. showed the highest values of the ratio
of fruit retention /fruit drop% when, irrigated with 120L./tree
sewage water in mulched soil during both seasons. The reverse
was true. for Manzanillo cv. trees irrigated with 60L./tree wells'
water in unmulched soil in the 2000 and 2001seasons. It is suffice
to say that, fruit retention/fruit drop, fruit set percentage
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Table (10): Mean response of fruit retention/ fruit drop (%) of olive trees to
irrigation rate;mulching and their combinations during both co

specific and interaction effects of olive cultivars; water resources;
nsecutive 2000 & 2001 experimental seasons.

2000/ season 2001/ season
L Water resource Specific Water resource Specific
Irrigation rate o s - ;
(Litree) Cultivar Well Sewage effect of Well Sewage a_w.mnn of
Unmulched | Mulched |Unmulched| Mulched | i z.m_”.?: Unmulched| Mulched | Unmulched| Muiched _wﬂﬂ“_eu
Aggizi 14.11- 14.75] 20.91s 22.75p 19.26) 18.97) 26.040 35.26h
60 L momo:o_.#_. 18.22xy 26.33kl 32.45g 34.53f 20.21C 23.93st 24.01rs 37.541 36.07g 24.20C
Picual 1537 14,24 18.59wx 2091s 19.75z-\ 20.41yz 21.09xy 22.58uv
Manzanillo 13.07 14.057 20.22t 22.79p 16.63 17.75% 23.10u 24.73gr
Agpizi 16.19( 21.44r 24.84mn 27.87j 19.63(-] 20.34z[ 31.341 33.79jk
90 L Woﬁcsn_.wc. 21.39rs 21.38rs 38.85d 43 .40¢ 23.98B 26.140 28.73m 40.01e 47 d6¢ 27.938
Picual 16.75z 17.86y 23.00p 25.03m 22.11vw 24.42rs 25.480p 28.07mn
Manzanillo 15.84| 17.07z 24.40no 28.44 19.21\] 21.50wx 28.06mn 31.351
Aggizi 19.28u 22.15q 30.92h 3561e 22.72uv 25.56q-s 37.64f 41.97d
1201 WOJO:&E 24310 26.63k 44.70b 48 224 28.36A 30.901 33.10k 52.91b uo.mmm, 33.884
Picual 19.15uv 21.76qr 25.891 31.18h 25.57op 27.36n 31.311 34.65hi
Manzanillo 18.72vw 19 88t 30.78h 3461f 23.24tu 25.25pq F 34.01ij 37.661
Mulching Unmulched Mulched Unmulched Mulched
22.83B 25.54A 27.40B 29.97A
Specific Water Well Sewage Well Sewage
effect of resource 18.75B 29.62A 23.15B 34.22A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 22.57B 31.70A 20.81C 21.66D 27.63B 36.67A 25.23C 25.21C

values of specific or interaction effect follow

ed by the same capital or small letters respectively

are not significantly different at 5% level

1SCUSSTOR
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and the minimizing of fruit drop% in olive cultivars under study
might be highly related to the decrease in the percentage of ovary
abortion according to (Iannatta et al., 1998).

IV.LIIL Fruit characters.
IV.LIL1. Fruit length and diameter (cm).

The effect of aforementioned different water levels of
irrigation, sources of water and mulching on the fruit length and
fruit diameter (cm) of the four olive cultivars under study
presented in Table, (11&12).

A. Specific effect:

As a matter of fact, fruit length and diameter (cm) of olive
cultivars under study responded significantly to the higher level of
irrigation (120L./tree) in comparison with the other two levels
during the two growing seasons. Both sewage water and mulching
thie soil increased significantly fruit length and diameter compared
to other source of water and nonmulched soil during 2000 & 2001
seasons.

Meantime, Aggizi olive trees achieved the highest fruit length
and diameter values in contrast to Koroneiki during the two
growing seasons of study.

B. Interaction effect:

Aggizi olive cv. when, irrigated with 120L./tree sewage water in
the mulched soil yielded the largest fruits length and diameter in
both seasons. Reversely, Koroneiki cv. trees irrigated  with
60L /tree wells water and planted in unmulched soil showed the
minimized values during 2000 and 2001seasons. The response of
the four olive trees under study to different water levels of
irrigation was in agreement with Agabbio (1979); D" andfia et al.,
(1997) and Goldhamer, (1999).

== ====Results and discussion
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Table (11): Mean response of average fruit length (cm) of olive trees to specifi

mulching and their combinations during both consecutive 2000 & 2001 experimental seasons.

¢ and interaction effects of olive cultivars; water resources; irrigation rate;

2000/ season 2001/ season
Eoitia . Water resource Specific Water resource Specific
..-..WM \“NMaw.» . Cultivar Well Sewage effect of Well Sewage effect of
Unmulched| Mulched |Unmulched| Mulched :.:m“”:c: Unmulched| Mulched |Unmuiched| Mulched _3.....,“””5:
rate ra
Aggizi 2.53u 2.83k 2710 3.12f 2.45pq 2.76h 2.61k-m 3.02¢
. o 4 L - ) e, ) )
60 L _.ro_..oan_r_ 1.77] 1.85] 1.89] 1.98 2.44C 1.74z 1.82y 1.86v 1.98wx 5 35C
Picual 248w 2.66q 2.52u 2.700 2.42qgr 2.53n 2.470p 2.63kl
Manzanillo 2.40x 2.49vw 2.50v 2.56t 2.23u 2.36s 2.29t 2.38rs
Aggizi 3.05¢ 3.22 3.22e 3.47c 3.02e 3.33¢ 3.17d 3.45b
90 L ?o_.d:m:c 1.92- 2.03] 1.95- 2.13z 2638 1.97wx N,ou._...,. 1.96x m._o<. 261B
Picual 2.57st 2.700 2.67pq 2.801 2.60lm 2.69ij 2.63kl 2.73hi
Manzanillo 2.50v 2.61r 2.60r 2.700 2.37rs 2.51no 2.60lm 2.56mn
3.42d 3.52b 3.47c 3.69a 3.38¢ 3.62a 3.34¢ 3.60a
2 1< o - »
120 L . 2.05 ...Zw 2.11 2.30y 281A 2, EH 2.13v 2.30t 2.22u 278A
Picual 2.68p 2.87j 2.73n 3.00h 2.70ij 2.84g 2.77h 2.89f
Manzanillo 2.58s 2.77m 2.700 2.88i 2.57mn 2.66jk 2.61k-m 2.76h
; Unmulched Mulched Unmulched Mulched
M
- 2.57B 2.68A 2.53B 2.62A
Specific Water Well Sewage Well Sewage
effect of resource 2.54B 2.71A 2.51B 2.65A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 3.19A 2.01D 2.70B 2.61C 384 2.02D 2.66B 2.49C

values of specific or interaction effect followed by the same capital or small letters respectively

are not significantly different at 5% level
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Table (12): Mean response of average fruit diameter (cm) of olive
irrigation rate;mulching and their combinations during

trees to specific and interaction effects of olive cultivars; water resources;
both consecutive 2000 & 2001experimental seasons.

2000/ season 2001/ season
L ‘Water resource Specific Water resource Specific
_nnw”“_—wwew.ﬁn Cultivar Well Sewage effect of Well Sewage effect of
Unmulched| Mulched |Unmulched| Mulched _:M”moa nmulched| Mulched |Unrulched| Mulched .:”ﬂ”_e.
Aggizi 2.15k 2.26i 2.27i 2.49¢ 2.10j 2.30i 2.30 2.48g
60 L Wo_,.omnma 0.99" 1.08[ 1.02] 1.07] 175C 0.93- 1.03” 1.01- 1.08] 1 65C
Picual 1.74v 1.78u 1.78u 1.861 1.53x 1.75s 1.63v 1.78qr
Manzanillo 1.83s 1.89pq 1.83s 1.960 1.60w 1.74s 1.72t 1.84p
Aggizi 2.41h 2.58f 2.62¢ 2.83b 2.37h 2.70e 2.63f 2.80¢c -
9L T.Q.o:&ﬁ 1.06% 1.11z 1.09( 1.18x | 89B 1.03* 1.10} 1.07] 1.17] | 84B
Picual 1.78u 1.84s 1.81t 1.950 1.70u 1.80q 1.80q 1.900
Manzanillo 1.90p 2.05m 2.00n 2.101 1.78r 1.84p 1.84p 1.97n
Aggizi 2.76d 2.71d 2.759¢ 2.84a 2.64f 2.88b 2.78d 3.01a
120 L WQ.o:m.,E 1.11z 1.14y 1.13y 1.26w 1.994 1.04" 1.21z 2.17] 1.23y 19RA
Picual 1.8%pq 1.90p 1.87qr 2.00n 1.80q 1.900 1.900 2.031
Manzanillo 2.06m 2.091 2.081 2.20 1.900 2.02m 2.06k 2.10j
Maulching Unmulched Mulched Unmulched Mulched
- 1.84B 1.92A 1.78B 1.89A
Specific Water Well Sewage Well Sewage
effect of resource 1.83B 1.93A 1.768B 1.90A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 2.56A 1.10D 1.85C 2.00B 2.58A 1.09D 1.79C 1.87B

values of specific or interaction effect follow

ed by the same capital or small Jetters respectively are not significantly different at 5% lavel
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IV.LIL2. Frujt and seed weights (gm).
The specific and the interaction response of fruit and seeq

mulching presented in Tables, (13&14).
A. Specific effect:

Generally, the irrigation of olive trees with120L /tree sewage

followed by Picual, Manzanillo and Koroneiki in g descending
order in both seasons.

B. Interaction effect:

Irrigating the trees with 120L /tree from either Sewage or wells'
water, combined with soil mulching, increased significantly the
fruit and seeq weights of Aggizi cv. during the two growing
seasons,

The reverse was true for Koroneikj ¢y when irrigated with 60
& 90L./tree from wells' or Sewage water, mulched Or unmulched.
These results £0 1n line with Michelakis, (1992) and serrano,
(1999).

IV.LIL3. Fruijt pulp weight (8m) and volume (em’),
Data related to the specific effect of water levels, sources

and mulching on fryit pulp and volume of olive cultivars are shown
in Tables, (15&16).

A. Specific effect:

Generally, the yge of 120L./tree irrigation water from sewage
source with mulching the soij] highly increased the fruit pulp
weight and size compared to the other freatments
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Table (13): Mean response of average fruit weight (gm) of olive trees to specific
irrigation ratezmulching and their combinations during both consccuti

ve 2000 & 2001experimental seasons.

and interaction effects of olive cultivars; water resources;

2000/ season 2001/ season
L Water resource Specific Water resource Specific
Irrigation rate ; - - ;
(Litree) Cultivar Well Sewage mm.:"n_ .c_. Well Sewage effect of
Unmulched| Mulched |Unmulched| Mulched _EM””._S Unmulched| Mulched |Unmulched| Mulched :aqﬂm._:
Ageizi 6.46m 7.94i 7.27] 9.70h 6.04jk 6.81i 7.5%h 9.61f
60 L ch.o:nma w.om\. 1.10] .H.S_ 1.17Y 4 88C 0.89( 1.04z[ 1.04z| 1.15x-z 458C
Picual 5.26st 5.62r 5.28st 5.71qr 4 78w 4.89s-u 5.05q-s 5.16qr
Manzanillo 4.94v 5.18tu 5.11u 5.32s 4.66u 4.82s-u 4.87s-u 4.93r
Agpizi 9.71h 11.70f 11.40g 13.42¢ 9.34g 10.88e 11.55d 13.24c¢
90 L WQ@:&E 220 #.,“.CN_ _bMNH 1.38vz 6.23B 1.14vz 1.21w-z 1.25v-z 1.30v-v 5 88B
Picual 5.76pq 6.070 6.060 6.30n 5.250-q 5.46n-p 5.4To 5.68mn
Manzanillo 5.75pq 6.130 5.84p 6.26n 5.22pq 5.420p 5.72lm 5.86k-m
Aggizi 1.367d 14.38¢ 14.54b 14.98u 13.07¢ 13.56b 13.72b 14.44a
120 L Woﬂozﬁﬁ 1.42y _.Amzu. 1.53wx #,.m_s. 7194 ._.mo.,...x _..ﬁﬁ,.. ~.£<.1< H‘hwz.. 6.I8A
Picual 6.25n 6.631 6.30n 6.80k 5.91k-m 5.77Im 6.09jk 6.18)
Manzanillo 6.11o 6.571 6.120 6.65] 5.94j-1 5.96j-1 6.07jk 6.06jk
Mulching Unmulched Mulched Unmulched Mulched
2 5.90B 6.30A 5.56B 5.93A
Specific Water Well Sewage Well Sewage
effect of resource 5.81B 6.39A 5.46B 6.04A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 11.21A 1.30D 6.008 5.83 10.82A 1.23C 5.47B 5.46B

values of specific or interaction effect followed by the same capital or small letters respectively

are not significantly different at 5% level
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Table (14): Mean response of average
irrigation rate;mulching and their combinations during both conse.

seedt weight (zm) of olive trees to specific and interaction effects of olive culti
cutive 2000 & 2001experimental seasons,

VArs; water resources;

2000/ season

2001/ season

Trrigation rate . Water resource Specific : Water resource Specific
m_k_qmnv Cultivar Well Sewage .mn,ma_ of Well Sewage effect of
Unmulched | Mulched | Unmuiched | Mulched _EMM_S Unmulched | Mulched | Unmulched | Mulched ﬁ_mw:%
e
Aggizi 0.93k-n 1.05i 1.14g 1.36e 0.89j-m 1.20d 1.11de
60 L Koroneiki 0.27s 0.29rs 0.32p-s 0.31qg-s 0.83C 0.25p 0.25p 0.29n-p 0.82C
Picual 1.051j 1.00jk 1.09g-1 1.05h-j [.03e-I 0.98f 1.05e-h
Manzanillo 0.830 0.85no 0.88l-0 0.36m-o 0.82m 0.87k-1 0.85lm
Agoizi 1.44d 1.27f “1.49¢d 1.54bc 1.3% 1.31¢ 1.48b
90 L Koroneiki 0.33p-s 0.34p-s 0.35p-s 0.37p-r 0.96B 0.31In-p 0.32n-p 0.34n-p 0.94B
Picual 1.09g-1 1.15g 1.11g-I 1.14g 1.06ef 1.08e 1.08¢
Manzanillo 0.92k-n 0.96k1 0.96k1 0.95kl 0.91j-m 0.95g-k 0.94i-]
Agoizi 1.58b 1.82a 0.96kl 1.81a 1.50b 1.79a 0.89j-m
120 L Koroneiki 0.37pr 0.37pr 0.39pq 0.40p 1.00A 0.36no 0.37n 0.39n 0.97A
Picual 1.09g-1 1.09g-1 1.13g-1 1.14gh 1.05e-h 1.05e-h 1.09¢
Manzanillo 0.94k-m 0.95Kk1 1.00jk 0.98k 0.95g-k 0.95g-k 0.971-k
Mulching Unmuiched ?_.z_o_ﬂea Unmulched Mulched
0.90B 0.96A 0.888 0.94A
Specific Water Well Sewage Well Sewage
effect of resource 0.92B 0.954A 0.908B 0.92A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 1.37A 0.34D 1.098 (.92C 1.34A 0.33D 1.06B

values of specific or interaction effect followed by the

same capital or small letters respactively are not significantly different at 5% level
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Table (15): Mean response of pulp weight (zim) of olive trees to specific and interaction effects of olive cultivars; water resources;irrigation rate;
mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

2000/ season

2001/ season

. Water resource Specific Water resource Specific
Irrigation rate i - - 7 2
(Litree) Cultivar Well Sewage .adaﬂ.&. Well Sewage .mﬁwoﬂ,oﬁ
Unmulched | Mulched | Unmulched | Mulched _Q_M”won Unnulched | Mulched | Unmulched | Mulched ::_”mhwon
Aggizi 5.53g-1 6.22f 6.76e 8.34d 5.151 5.61h 6.48g §.30e
60 L Won.ozoza. 0.71u 0.80tu 0.78tu c.w.ma.-c 4.05C 0.64w 0.79u-w 0.75vw 0.84t-w 177C
Picual 4.21pq 4.280q 4.53n-p 4.65m-o0 3.75s 3.91q-s 4.00g-s 4.140-q
Manzanillo 4.11q 4.26pq 4.30pq 4.450p 3.84rs 3.95¢-s 4.02q-s 4.09p-r
Agpizi 8.26d 10.16¢ 10.21c 11.88b 7.95fF 9.58d 10.07¢ 11.73b
%0 L ﬂoq.o:c:c. 0.89r-u 0.94r-u 0.96r-u 1.0 _-,.: < 6B 0.83t-w 0.89t-w 0.91t-w 0.95t-v 4938
Picual 4.67m-o0 4.91k-m 4.96;-m 5.16-1 4,190+ 4.37no 4.39n0 4.581-n
Manzanillo 4.831-n 4.88k-m 5.175-1 5.31h- 431In-p 4.47mn 4.775-1 4.91i-k
Agoizi 12.09b 12.06b 13.42a 13.17a 11.56b 11.77b 12.83a 12.72a
120 L Won.ozﬁr. H.cf..-: :mﬁ 1.07r-t 1.21r 6.15A _.o&-« 1.07tu _.cng...< :_& SRIA
Picual 5.16j-1 5.21i-k 5.50g-i 5.67g 4.86i-k 4.72k-m 5.00ij 5.081
Manzanillo 5.17-1 5171 5.57gh 5.67¢ 4.98ik 5.01ij 5.10i 5.10i
Mulching Unmulched Mulched nmulched Mulched
= 5.00B 531A 4.69B 4.99A
Specific Water Well Sewage W Sewage
effect of resource 4.86B SA44A 4.55B 5.12A
Olive Agpgizi Koroneiki Picual Manzanillo Agpgizi Koroneiki Picual Manzanillo
Cultivars 9.844A 0.95C 4.91B 491B 9.48A 0.90D 4.42C 4.55B

values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% level
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Table (16): Mean response of fruit volume

(em”) of olive trees to specific and interaction effects of olive cultivars;

rate; mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

water resources; irrigation

2000/ season

2001/ season

B Water resource Specific Water resource Specific
Irrigation rate N - i - .
i) Cultivar Well Sewage .om.mﬂ, of Well Sewage .nh.m.aoﬂ. of
Unmulched | Mulched | Unmulched| Mulched HHMMMQH_ Unmulched | Mulched | Unmulched | Mulched _:._ﬂ..mm”ucn
e
Apggizi 6.33lm 6.82k 7.43j 10.06h 5.93i 6.62h 7.03g 9.96e
601 Wo_.d:nmc. 1.00y 1.18xy 1.00v 1.11xy 4.78C 1.00v 1.17uv 1.00v 1.0luv 4.56C
Picual 5.03u 5.10u 5.39st 5.52rs 4.74r 4.87qr 4.96p-r 5.43l-0
Manzanillo 5.03u 5.13u 5.10u 5.22m 4.64r 4.87qr 4.88qr 4.88qr
Aggizi 9.50i 11.80g 12.36f 14.07d 9,94F 12.29¢ 11.84d 13.42b
90 L Wo_..cnm_._,.._. 1.24w-y 1.16xy 1.30wx 1.36wx 6.198 L31t-v H.._m.E 1.02uv _.oqu 5.90B
Picual 5.53rs 5.830-q 5.94n-p 6.08no 5.22n-p 5.52k-0 5.54k-n 570l
Manzanillo 5.63q-s 5.73p-r 5.72p-r 5.840-q 5.170-q 5.32m-o 5.30m-p 5.56j-n
Aggizi 13.83¢ 14.63b 14.37¢ 14.88a 12.52¢ 14.43a 14.32a 14.47a
120 L we..o:ama 1.44v 1.76v 1.72v 1.88v 7 10A H.u..;._.c H.u.@ _.mu.m.. H.m.q.m 6.75A
Picual 5.96n-p 6.04no 6.391m 6.511 5.69i-1 5.74i-1 5.92i) 5.94i
Manzanillo 5.98n-p 6.00no 6.18mn 6.05n0 5.80i-1 5.82i-k 5.671-m 5.54k-n
Mulching Unmulched Mulched Unmulched Mulched
5.81B 6.24A 5.47B 6.00A
Specific Water Well Sewage Well Sewage
effect of resource 5.74B 6.31A 5.49B 5.99A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 11.34A 1.35D 5.78B 5.63C 10.98A 1.24D 5.44B8 5.29C

values of specific or interaction effect followed by the same capital or small letters respactiv

ely are not significantly different at 5% level
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levels of irrigation and wells in unmulched soils during the two
growing seasons.

Aggizi cv. exhibited the highest values in reverse to Koroneiki
in both seasons. Meantime, Picual and Manzanillo were in
between.

B. Interaction effect:

Concerning pulp weight (gm), Aggizi olive cv. irrigated
with 120L./tree sewage water (mulched or unmulched) gave the
highest significant values in both seasons. In the contrary,
Koroneiki when irrigated with 120L./tree wells water and
unmulched had the lowest significance. And so far, as irrigated
with 60 and 90L /tree with both sewage and wells water (mulched
& unmulched gave the least significance in both seasons.

As for fruit volume, during the first season (2000) Aggizi
olive cv. irrigated with 120L./tree sewage water and in mulching
soil had the superior values in comparison with 60 & 90L./tree
irrigated with wells water and unmulched. However, in the second
season (2001) the same cv. surpassed other varieties as irrigated
with 120L /tree sewage in mulched & unmulched soil and wells
water (mulched only). On the other hand, Koroneiki cv. showed
the least values as irrigated with 60L./tree wells and sewage water
(mulched&unmulched). Moreover, 90L./tree wells water mulched
and unmulched had the same trend in 2000 season. However,
Koroneiki gave the least values when irrigated with 60 and
90L./tree sewage and well water (mulched &unmulched) during
2001 season.

The fruit pulp weight and volume of different olive cultivars and
their response to different water levels in olive trees were coincide
with Deidda et al. 1990 and Michelakis, 1992).

=== =Results and discussion



79

IV.LIL4.Fruit moisture content and yield/tree.

Tables, (17&18) show the specific effect of water levels
(60,90,& 120L./tree), the source of water (wells& sewage) and
mulching on fruit moisture content (%) and fruit yield (Kg)/tree.

A. Specific effect:

As refer to, fruit moisture content and fruit yield/tree were
increased significantly with the 120L./tree level., sewage irrigation
water and mulched soil compared to other treatments in both years.

The specific effect of cultivars exhibited that, fruit moisture and
yield/tree of Aggizi olive cv. highly responds significantly to the
treatments under study during the two growing seasons. On the
other hand, Manzanillo cv had the least values of fruit moisture
content, whereas, Picual was the least values of fruit yield/tree.

B. Interaction effect:

As regard to Aggizi cv. was the superior in its moisture content
and yield /tree as irrigated with the highest level of sewage water
(120L./tree) and mulched in both growing seasons. Moreover, for
fruit yield/tree only Aggizi had the highest values with 120 L ./tree
of sewage water for both mulched and unmulched in the second
season only.

On the reverse direction, Manzanillo was the lowest values in
fruit moisture when irrigated with 60L./tree wells water and
unmulched in both seasons. As for yield/tree, Koroneiki and Picual
were the least values when irrigated with 60L/tree wells water and
unmlched in the first growing season. Meanwhile,

= Results and discussion
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Table (17): Mean response of fruit miosture content (%) of olive trees to specific and interaction effects o
irrigation rate;mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

f olive cultivars; water resources;

2000/ season 2001/ season
R . Water resource Specific Water resource m_xxuw_n.
..m_..,., wee) Cultivar Well Sewage .m:.,aﬁ of Well Sewage _ﬁ,.w.no-.&
Unmulched | Mulched |Unmulched | Molched | TSI | Unmulched | Mulchod | Unmulched | Mulched mieston
Appgizi 63.97k 66.661 74.38¢ 75.2:4d 6+.40h 67.98g 70.87F 2.84e
60L m.oa.o:m i 52.76] 55.20x 57.12s-u 58.26r 55.53C 52.99tu 55.700p .um.wuzc 58.531 $7.66C
Picual 54.00yz 54.36y 55.43wx 56.59uv 52.56uv 53.65st 53.27s-u 55.03pq
Manzanillo 51.93% 52.94| 53.53z] 54.33y 50.55w 51.93v 52.48uv 53.55st
Aggizi 69.67g 72.88f 76.65¢ 76.69¢ 70.40f 72.37¢ 77.30d 79.14¢
90 L Hﬂo_”o:w.—_ﬁ. 54.64xy 56.94s-v ou,o\c:. 64.19k 62.08B 5231uv 55.93n-p m.a.mm.:ﬁ 62.441 61.33B
Picual 56.12vw 57.50r-t 59.86pq 60.98no 35.21pq 56.28no 58.54] 59.94k
Manzanillo 5423y 54.71xy 56.89s-v 58.25r 52.99tu 54.08rs 36.71mn 57.57m
Aggizi 75.62d 78.15b 78.15b 79.60a 73.05¢ 76.54d 80.27b 81.53a
i xoﬂ.o_i_c_ 59.37q 61.12n 65.80j 68.37h 65234 54.66qr | 55.400-q 63.21i 65.23h G g
d Picual 57.62rs 61.05n0 62.35m 63.211 59.90k 60.36jk 61.26] 63.11i
Manzanillo 56.42uv 56.72t-v 59.76pq 60.280p 55.500-q 56.28n0 38.971 60.02k
Mulching Unmulched Mulched Unmulched Mulched
61.22B 62.68A 60.19B 61.89A
Specific Water Well Sewage Well Sewage
effect of resource 59.78B 64.12A 58.80B 63.29A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 73.97A 59.74B 58.26C 55.82D 73.90A 57.798 57.43C 55.05D

values of specific or interaction effect followed by the same capi

tal or small letters respectively are not significantly different at 5% level

SCussion

Results and di




81

Table (18): Mean response of viell (Kg)/tree of olive trees to specific and interaction effects of olive cultivars; water resources;irrigation rate;
mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

2000/ season 2001/ season .
N Water resource Specific Water resource Specific
Irrigation rate . = .
m~ e Cultivar Well Sewage .w_..wno_. of Well Sewage .m_.w.woq. of
Unmulched | Mulched | Unmulched | Mulched _:Mﬂ_% Unmulched | Mulched | Unmulched | Mulched _EMM%
Aggizi 11.67uv 14.67rs 19.00k-m 21.17; 16.17uv 17.83st 27.00kl 30.50fp
60 L _Ao_..o:nmﬁ m_ﬂx 12.00uv 15.83p—r 17.17n0 13.88C 12.33x 15.17vw 22.50n0 23.00no 19.35C
Picual 8.67x 10.17w 11.00vw 12.67tu 10.50y 15.17vw 18.17r-t 18.83rs
Manzanillo 11.671 13.330-q 15.83p-r 18.50Im 13.93w 16.83tu 25.17m 26.50k-m
Aggizi 16.170-q | 20.17jk | 26.33¢f | 29.50cd 20.33pq 23.50n 34.67de | 39.00b
90 L Koroneiki 11.67uv 17.83mn 21.335 24.50gh 19.22B 16.17uv 20.67pq 30,831 34.00e 25 20B
Picual 12.17st 13.670-q 15.17qr 17.17n0 15.83uv 18.33rs 21.830p 23.33n
Manzanillo 16.000-q 19.17kl 21.17j 25.50fg 18.67rs 20.50pq 29.831-h 35.67cd
Ageizi 20.50j 24.67gh | 30.50bc 32.67a 2717kl | 29.17g-1 41.83a 41.83a
120 L %.Q.d:n.pﬁ 21.00j 24.00h 29.17d u_.u...:”. 24 564 23.50n 25.83Im wo.:.d &o.uur. 11734
Picual 17.00n-p 18.831m 19.17kl 21.005 19.67qr 21.830p 27.50ik 28.83h-j
Manzanillo 22.33i 24.50gh 26.83e 29.33d 26.83kl 28.00i-k 36.50¢ 39.17b
Mulching Unmulched Mulched Unmulched Mulched
17.87B 20.57A 24.00B 26.41A
Specific Water Well Sewage Well Sewage
effect of resource 16.27B 22.17A 19.75B 30.67A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 22.24A 19.56C 14.72D 20.35B 29.08A 25.298 19.99C 26.47H

values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% level
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Picual only gave the least significant values as irrigated with 60L.
wells water and unmulched. These results were in agreement with
Psyllakis, (1977); Chartzoulakis ef al., (1993); Bini et al. (1997);
and Patumi, ef al,( 2000). They reported that as water level
increase moisture content and yield was increased. Milella and
Dettori, (1987) reveald that the increase in yield reached
60%.Toscano et al., (1999) showed that, although the cover under
olive trees reduced growth, the yield was increased significantly.

Generally, although we noticed that using of high levels of
sewage water irrigation increased Aggizi olive fruit yield (41.83
Kg/tree) compared to other cultivars, the increase in fruit moisture
content (81.83%) was extremely high in comparison with the
increase in other cultivars. However, the increase in yield in
Koroneiki and Manzanillo was close to Aggizi (40.33&39.17
Kg/tree respectively) eventhough, the corresponding moisture
content was not as high as Aggizi.

IV.LIIL Chemical constituent.

The specific effect of different water levels, sources of
water and mulching on chemical constituents of different olive
cultivars includes, photosynthetic pigments, oil %, macro and
micro elements in leaves besides heavy metals in fruits.

IV.LIIIL1. Leaf Photosynthetic pigments.

Data concerning chlorophyll A, B & carotene (%) i the
leaves are presented in Tables, (19,20 & 21).These data show the
effect of water levels, sources of water and mulching on different
olive cultivars.

=—=—========Results and discussion
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Table (19): Mean response of leaf chiorophyll (A) content (%) of olive trecs to specific and interaction effects of olive cultivars;
irrigation rate;mulching and their combinations during both consecutive 2000 & 2001experimental seasons,

water resources;

2000/ season 2001/ season
- Walter resource Specific Water resource Specific
Irrigation rate = - ~ <
(L tree) Culuvar Well Sewage .n‘.wnﬁ.ow Well Sewage .mq@oq.o_
Unmulched | Mulched | Unmulched | Mulched _:M”“_o_._ Unmulched | Mulched | Unmulched | Mulched __.:Mﬂmo:
e
Agoizi 0.596s-u 0.57%9tu 0.6830- 0.775mn 0.635y 0.688w 0.732uv 0.773t
60 L ro_”c:m_.E c.o.uoz 0.647p-s n.m&mv.u o.qo,co 0.668C 0.808s 0.83%9¢ 0.842r 0.9430 0.805C
Picual 0.542u 0.54%u (1.725n0 0.776mn 0,601z 0.658x 0.887q 0.9530
Manzanillo 0.6780-r 0.7981m 0.645p-s 0.723n0 0.744u 0.813s 0.9470 1.017mn
Agoizi 0.6860-q 0.736n0 0.870ij 0.964fg 0.742u 0.852r 0.892q 1.014n
90 L To_..o:n:a. 0.6970p 0.734n0 o.mom_f”._z 0.986ef 0.826B 0.883q 0.9560 H.cum_._d 1.090hi 0.9478
Picual 0.631g-t 0.7030p 0.859i-k 1.024de 0.717v 0.800s 1.059jk 1.1661
Manzanillo 0.821j-m 0.866i] 00.886hi 0.945fg 0.873q 0.9380p 1.053k 1.075i;
Aggizi 0.776mn 0.821j-1 1.040de 1.053d 0.9520 1.060jk 1.197e 1.192¢
120 L. WQ.D:QE o.mch_/.,ra Q.mqmw.._. 1.164¢ 1.229h 1.024A H.c.x._n_ 1.102h 1.292a 1.274b 1294
Picual 0.8371-1 0.872ij 1.216bc 1.302a 0.925p 1.022mn 1.225d 1.284ab
Manzanillo 0.929gh 0.963fg 1.199b¢ 1.303a 1.017mn 1.105h 1.131g 1.249¢
Mulching Unmulched Mulched Unmulched Mulched
0.8078B 0.872A 0.927B 0.9944A
Specific Water Well Sewage Well Sewage
effect of resource 0.740B 0.939A 0.866B 1.055A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.798C 0.8265 0.836B 0.896A 0.894D 1.009A 0.941C 0.997H

values of specific or interaction effect followed by the same capital or small letters respectively are

not significantly different at 5% level

Results and discussion




84

Table (20): Mean response of leaf chlorophyll (B) content (%
irrigation rate;mulching and thei

) of olive trees to specific and interaction effects of olive cultiva rs;
ir combinations during both consecutive 2000 & 2(01experimental seasons.

water resources;

2000/ season 200]! season
i ‘Water resource Specific Water resource Specific
Irrigation rate Cultivar Well rm— effect of Well Sewage ffect of
(L'tree) & £ e g .0 .r .r
Unmulched | Mulched | Unmulched Mulched _:__M”_“_o: Unmnulched | Mulched | Unmulched | Mulched :.:M__Mo:
Ageizi 0.2941 0.300s-u 0.3230-5 0.3411-0 0.334x 0354w 0.418st 0.4620p
60 L Koroneiki 0.331n-q | 0.335m-p | 0.339-0 0.352k-n 0.325C 0.375v 0.391uv 0.428rs 0.434qr 0.418C
Picual 0.222w 0.254v 0.306g-u | 0.358k-m 0317y 0.300z 0.4071u 0.481mn
Manzanillo 0.304r-u 0.409g-1 0.3401-0 0.396hi 0.397u 0.472n0 0.555¢e-g 0,548g-1
Agaizi (.285u 0.297s-u | 0.359k-m 0.394i 0.395u (.419st 0.496Im 0.552f-h
90 L Wo_..o:o:c. 0.330n-r 0.328n-r 0.365k] 0.404¢g-1 03798 0.418st 0.:148pq 0.494lm 0.473n0 0.4878
Picual 0.283u 0.3190-t 0.411g-1 (1.482¢ 0.325xy 0.390uv 0.514k 0.572¢c-e
Manzanillo 0.409¢-1 0.422f.h (.44 7ef 0.532b 0.532ij 0.587hc 0.569¢-f 0.600b
Ageizi 0.310p-u | 0.331n-q | 0.436ef | 0457de 0.473n0 | 0,504k 0.534i] 0.569¢-f
120 [ roﬂ,:m“._: 0.3451-0 0.371jk 0.490¢ (.486¢ 0.447A 0.497Im o...Muu_._. 0.520jk :.m.m»o-m 0.5434
Picual 0.407¢-1 0.403g-1 0.541b 0.582a 0.443qr 0.558d-g 0.573¢d 0.567d-f
Manzanillo 0.428(g 0.471cd 0.546h 0.549h 0.575¢cd 0.535l-j 0.625a 0.634a
Mulching F_EE._O_._& Mulched CEz:_“u:ﬁ_ Mulched
0.3678 (.399A 0.467B 0.498A
Specific Water Well Sewage Well Sewage
effect of resource 0.3418 0.247A 0.441B 0.525A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Culfivars 0.344D 0.373C 0.381B 0.438A 0.469C 0.465B 0.454]D 0.552A

values of specific or interaction effect followed by the same capital or small letters respec

tively are not significantly different at 5% level
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Table (21): Mean response of leaf caroten content (%) of olive Irees to specific and interaction effects of olive cultivars; water resources; irrigation

rate; mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

2000/ season

2001/ season

; Water resource Specific Water resource Specific
Irrigation rate = 2 ] ) §
(Lwee) Culnvar Well Sewage .&.wnn_ of Well Sewage .@_Maﬂ_oh
Unmulched | Mulched | Unmulched | Mulched _:_Mﬂ_o: Unmulched | Mulched | Unmulched | Mulched __.:M_so:
. e
Agaizi 0.249pq 0.2620p 0.306i 0.330h 0.213s 0.274q 0.249r 0.3040p
60 L r.‘oﬂo:om_n. 0.227rs 0.239gr 0.2721-0 o.ummrwa 0.262C 0.279%q 0.296p 0.329-n e.w.tar. 0.294C
Picual 0.200u 0.224rs 0.205t 0.300i-k 0.225s 0.243r 0.407¢ 0.356h-
Manzanillo 0.309i 0.301i-k 0.220st 0.267m-o 0.245r 0.273q 0.316no 0.3531)
Agaizi 0.2600p 0.265n-p | 0.343gh 0.381¢ 0.315n0 0.330k-n | 0.335k-m | 0.330k-n
90 L Womo:om_n 0.2691-0 m_.m,..a_.c ‘e.u..“ 1h 0.381f 03298 0.297p 0.395¢g 0.368hi 0.35%h-j (0.353B
Picual 0.235g-s 0.20%1-0 0.342gh 0.412de 0.273q 0.325k-n 0.406g 0.429ef
Manzanillo 0.349¢ 0.3811 0.308i 0.350g 0.317m-o | 0.323]-n 0.398¢ 0.4424d-f
Agaizi 0.276l-0 0.287j-1 (.427cd 0.454b 0371hi 0.396¢g 0.4277 0.482b
1201 ﬁoﬂ:&_c. .o...,ow.m o..ﬁ:.: ().459ab (.472a 0.39(A o,.ﬁ:.-_. 0.511a 0.441d-f | 0.474bc 0.425A
Picual 0.283k-n 0.301i-k 0.459ab (.474a 0.359h-j 0.373h 0.433¢f 0.451d
Manzanillo 0.403¢ 0.409: 0.442bc 0.476a 0.36%5hi 0.447de 0.469he 0.45%9¢d
Mulching Unmulched Mulched Unmulchead Mulched
03128 0.339A 0.341B 0.374A
Specific Water Well Sewage Well Sewage
effeet of resource 0.2881 (.362A 0.325B 0.390A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.3203 0.321H 1.309C G.351A 0.336C 0.370A 0.3578 0.368A

values of specific or interaction ffect followed by the same capital or small letters respectively are not significantly different at 5% [evel
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A. Specific effect:

In general olive trees irrigated with sewage water especially
at 120L./tree gave the highest chlorophyll (A&B) and well as
carotene. Mulching of the soil also exhibited the highest significant
values of chlorophyll (A,B) & C in both seasons.

Manzanillo cv., yielded the superior values of chlorophyll
A, in contrast to Aggizi cv. in the first season. On the second
season, Koroneiki exhibited the highest values of chlorophyll A,
and Aggizi cv. was the least in chlorophyll content.

Chlorophyll B in Manzanillo cv. surpassed in both seasons
then others cultivars . However, Aggizi and Picual cvs. scored the
reduced values.

Manzanillo gave the highest values in carotene content in the
first season. Meanwhile, Manzanillo and Koroneiki had the highest
values during the second growing season.

B. Interaction effect:

As for chlorophyll (A) in the interaction effect, Picual and
Manzanillo irrigated with 120L./tree sewage water and mulched soil
showed the highest values in the first season. Also, Koroneiki and
Picual irrigated with the same level and source of water in
unmulched soils for the first cv. and mulched for the second one in
the second season.

On the other hand, Picual and Aggizi cvs. irrigated with
60L./tree wells water in mulched soil in addition, Picual irrigated
with the same level and source in unmulched soil contains the least
values during the first season. Moreover, Picual irrigated with 60
L./tree unmulched was exhibited the same trend.

Chlorophyl B, Picual gave the highest values as irrigated
with120 L./tree sewage water and in mulched soil in the first season.
However, Manzanillo irrigated with 120 L./tree sewage water

mulched and unmulched scored the highest significant values in the
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second season. Meanwhile, Picual irrigated with 60 L./tree wells
water in mulched soil exhibited the least values during the two
growing seasons.

As for carotene, during the first season Picual and Koroneiki
nrigated with 120L./tree sewage water either in mulched or
unmulched soil contain the superior values, besides Manzanillo,
irrigated with the same level of water and mulched only gave the
same significant value.

Whereas, in the second season Koroneiki irrigated with
120L./tree wells water in mulched soil surpassed other cvs. On the
contrary, Picual irrigated with 60L./tree level either from sewage or
wells water in unmulched soil showed the least significance in the
first season. Besides Aggizi and Picual irrigated with 60L./tree wells
water in unmulched soil was poor in carotene content. These results

are in harmony with Abd El-Samed 1995); Hassan (1998) and Laz
et al., 1999)

IV.LIIL.2. Fruit oil (%) of dry and fresh weight.

Data dealing the effect of the specific factors (water levels, source
of water and mulching) on fruit oil (%) of dry and fresh weight in
the four olive cultivars are presented in Tables, (22& 23).

A. Specific effect:

Trees urigated with 120L./tree from sewage water grown in
unmulched soil showed the highest values of fruit oil percentage in
dry weight of the four olive cvs. during the first season. Whileas, 90
& 120L./tree levels of irrigation water and sewage in unmulched soil
increased significantly oil percentage of dry weight in the second
season.

As for olive oil percentage of fresh weight, 60L./tree sewage
water irrigation in unmulched soil had the highest values compared
to other treatments during two seasons of study. Concerning, the
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varieties, Koroneiki cv was the highly significant response

compared to the cultivars under study. Reversely, Aggizi was the

highly reduced values in both dry and fresh weight in both seasons.
B. Interaction effect:

Koroneiki trees irrigated with 120L/tree of sewage water in
mulched and unmulched soil indicated the highest values of oil (%)
of dry weight during the two growing seasons (2000& 2001). At
the same time, Aggizi irrigated with 60 and 120L/tree wells water
in mulched and unmulched soil exhibited less significance in oil
dry weight percentage. In addition Aggizi irrigated with 90L./tree
wells water unmulched take the same trend in the first season.
Reversely, Aggizi cv irrigated with 60, 90 and 120L./tree wells
water in mulched and unmulched soils performed a negative trend.
As for fresh weight, Koroneiki irrigated with GOL./tree sewage
water in mulched or unmulched soil confirmed the highest values
in the first season. On the other side, Koroneki trees irrigated with
60L/tree sewage water in unmulched soil achieved the highest oil
percentage in the second season. Aggizi irrigated with 120L./tree
wells water in soil mulched and unmulched during both season of
study showed the least oil percentage of fresh and dry weight. The
aforementioned resuls were go in harmony with Brighigna ef al,
1990 Michelakis, 1992); Lavee and Wodner, (1992b);
Chartzoulakis et al., (1993). However, Fandi, (1989); indicated
that olive oil content (%) not affected by irrigation levels. Despite,
the oil content % as fresh weight was reduced as the level of water
increased, the oil content as dry weight was behave in reverse
direction. This contradiction might be attributed to the difference
in moisture content and confirmed with Motilva et al., (1999) who
approved that oil and moisture content of olive fruits didn't differ
between the irrigation treatments. Briccoli ef al. (2002) reported
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Table (22): Mean response of fruit oil content {%6) (dry weight) of olive trees to specific and interaction effects of olive cultivars;

irvigation rate;mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

water resources:

2000/ season 2001/ season
: Water resource Specific Water resource Specific
Irrigation rate 5 - - ; \
(L tree) Culnvar Well Sewage _&Wn_ of Well Sewage _n__.?i.o_
Unmulched | Mulched | Unmulched| Mulched _:_Mﬂ_ % M Unnulched | Mulched Unmulched | Mulched __.:Mm__uo:
e
Aguizi 15.13s 14 88« 27.02q 28.04pq 1341w 13 64w 26.96v 27.18v
60 L rbmo:o:c. 42,711k 41.87jk 54.78¢c 55; Ecn 18.09C 44.79h+ 45.70h 55.02d mo.u.m.n 18.43B
Picual 44.59¢h 36.40n 44.34gh 45.26fg 40.340p 39.25pq 47.73g 47.66g
Manzanillo 37.38n 36.84n 41.93jk 43.22h-j 37.00r 37.07r 44.23h-k 44.52h-
Agaizi 17.13r 14.95¢ 29.15p 30.650 14.50w 13 94w 29.92u 30,230
90 L T.Q.o:a:a. 43 62hi 2.88i-k 55.50bc 56.14b 39.00B 43.75jk 44 .05i-k 57.12¢ 58.05be 39.624
Picual 40.10m 39.51m 46.23ef 47.21de 2.17l-n 39.850p 48 411g 49.32el
Manzanillo 36.51n 36.47n 43,50hi 44.11g-1 37.27r 37.45r 44.86h-j | 42.99k-m
Aguizi 15.19s 14.74s 30.71o 31.180 13.22w 1398w 31.37at 29.22u
120 1 Koroneiki 43 32hi 41.54k1 57.5%a 58.76a 39514 43.434-1 41 78mn 60.02a 58.93ah 3931A
Picual 40.40lm 39.67m 47.00de 47.99d 41.08no 3831qgr 49.97¢ 49.97¢
Manzanillo 37.22n 36.48n 44.32gh 45.97ef 37.16r 32.16s 45 43hi 42.87k-m
T Unmulched Mulched Unmulched SE&E;
38.99A 38.74B 39.55A 38.698
Specific Water Well Sewage Well Sewage
effect of resource 33.73 44.00A 31.55B 44.68A
Olive Agpgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 22 40D 49.49A 43.23B 40.35C 21.46D 50.25A 44511 40.25C

values of specific or interaction effect followed by the same caprtal or small letters respectively are not significantly different at 5% level
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Table (23): Mean response of fruit oil content (%) (fresh weight) of olive trees to specific and interaction effects of olive cultivars; water resources;
jrrigation rate;mulching and their combinations during both consecutive 2000 & 2001cxperimental seasons.

2000/ season 2001/ season
Water resonrce Specific Water resource Specific
Irmigation rate . = " > .
fﬁl. wec) Culnvar Well Sewage effect of Well Sewage effect of
Unmulched | Mulched | Unmuiched | Mulehed E_m“:cs Unmulched | Mulched | Unmulched | Mulched __.3%3_
rate ¢
Aguoizi 5.43s 4,965 6.92qr 6.94gr 4.77x 4.37xy 7.851 7.38w
K oroneiki 20.18b¢ 18.77d 23,49 22.99a 16.30A 21.06de 20.241*h 24.09a 20.88d-f 16.85A
Picual 20.51b 16.611-n 19.76¢ 19.65¢ " 19.14j-1 18 19mn 22.30b 21.43cd o
Manzanillo 17.97e-h 17.33i-k 19.57¢ 19.74¢ 18.29mn 17 82no 21.02de 20.68e-g
Apoizi 5.19¢ 4,051 6.80qr 7.14q 4.29xy 3.85vz 6.7%v 6.31v
: ailci & A7de 5 2 o i-k 80bc
%0 L TQ,o_..S_L _m.qmc. 18.47de 20.50b m:.:&o. 15258 20.86d-f 19.41i-k 22.37 Ekou.., 15 898
Picual 17.58h+ 16.79k-m 18.55de 18.42d-f 18.89k-m 17.420 20.07g-1 19.76h-
Manzanillo 16.711-n 16.51mn 18.88d 18.42d-f 17.520 17.190 19.42i-k (8.24mn
Aggizi 3.70tu 3.22u 6.71ar 6.361 3.56z 3.282 6.19v 5.40w
. 7.60h-j ). 9.7 ;5 " Q.69h-) : : J 20.49¢
120 1 To_”o:r__n :C_HC 16 _u.:: 19.70¢ 18 og. 14.25C 19.69h-j ;.mu__.: 22 owﬁ._n 0.49¢-g 14.70C
Picual 17 12j-1 15.45p 17.69g- 17.65h-j 16.43q 15.19¢ 19.36jk [8.43mn
Manzanillo 16.22m-0 15.7%0p 17.831-1 18.26d-g 16.54pq 1:.06s 18.64Im 17.140p
: Unmulched Mulched Unmulched Mulched
Mulching X -
) 15.60A 14.93B 16.30A 15.32B
Specific Water Well Sewage Well Sewage
effeet of resource 14.26B 16.28A 14.61B 17.01A
Olive Apgizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 5.62D 19.69A 17.98B 17.77C 534D 20.97A 18.898 18.05C

values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% level
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that the grass cover of soil under olive trees improved water
regime and increased olive oil yield in rainy seasons. Reversly, in
our work the oil content in olive cultivars was increased (as
percentage) in bare soil in the expense of the mulched one.
Meantime, the increase in fruit yield/tree with the increase of
irrigation levels in mulched soils may reflected on the increase in
oil production per tree.

IV.LIIL3. Nutrient elements.

IV.LIIL3.1. Macroelemets.

Macroelements content (%) of different olive cvs. as
affected by three water levels (60, 90 & 120L./tree); water sources
(sewage &wells) and soil mulching (mulched &unmulched).

IV.LIIL3.1.1. Leaf nitrogen content.
The specific and interaction effect of three water levels (60,
90 & 120L./tree); water sources (sewage &wells) and soil mulching

(mulched &unmulched) on nitrogen leaf (%) in olive cvs. are shown
in Table (24).

A. Specific effect:

It is clear that, as water level increased leaf nitrogen
decreased significantly in different olive cultivars during the two
growing seasons. The 120L./tree level of water gave the least values
of nitrogen content.

As for the sources of water, irrigation with sewage water in
unmulched soil increased significantly nitrogen percentage of in
both seasons. Olive cultivars, can be arranged in its nitrogen
content in descending order, Picual, Aggizi, Manzanillo and

Koroneiki in the first season. Whereas, in the second season it is
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arranged Aggizi and Picual have the same significant values
followed by Manzanillo and Koroneiki, ascendingly.

B. Interaction effect:

During the first season (2000), the trees of Aggizi olive cv.
which irrigated with 60L./tree sewage water and unmulched has the
highest nitrogen values whileas, Koroneiki cv irrigated with 60
L /tree wells water and mulched takes the same trend in the second
season.

On the contrary Aggizi olive cv. irrigated with 120L./tree
wells water either mulched or unmulched in the first season and the
trees in the second season irrigated with either sewage or wells
water in unmulched soils have the least values in N content.

Moreover, Koroneiki mulched only and irrigated with the same
level of wells water during the first season behave the same as
Aggizi. In the same time trees irrigated with 90L./tree level of
irrigation water with the two sources and mulching was
intermediate in nitrogen level. This work go in line with El-
Khoreily and Salem 1989 Laz et al. 1999). EL-Gazzar and
Shehata 1982). Moustafa 2002,
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Table (24): Mean response of leaf nitrogen content (%) of olive trees to specilic and interaction effects of olive cultivars; water resources:
irrigation rate;mulching and their combinations during both consecutive 2000 & 2001 experimental seasons.

2000/ season 2001/ season
Irrigation rat Water resonrce Specific Water resource Specific
i
mr _Mu,.“m ‘ Culuvar Well Sewage effect of Well Sewage effectof
Unmuiched | Mulched [ Unmulched | Mulched | "8 | Unmulched | Mulched | Unmulched | Mulched -
rate e
Ageizi 1.3%vw 1.32y 2.98a 2.84b 1.35x 2.57 131y 2,53
% Al 5 2 o
60 L woqc:o..n 1.55q _,Hﬁk 2.53e 2.53e 2 08A 1.54r 291a 153r m.mmmc 2 06A
Picual 1.68m 1.37p 2.68¢ 2.6% 1.49s 2.59¢ Ldluy 2.58e
Manzanillo 1.42u 1.41v 261d 2.60d 1.44t 2.70¢ 1.40vw 2.67d
Agaizi 1.24| 1.16" 2.34f 2.27g 1.231 2.27h 1.19] 2.22i
. il i v - b) ; 2 : 2
90 L Voq.ozr._,_ 1.36x 131y 2.105 !cm_m 1 74B 1.39w N.ao_w. 1.33x !uu_.._ 1.80B
Picual 1.5%rs 1.45t 2.1%h 2.12i 1.39vw 221 1.24 217
Manzanillo 1.35x 1.25] 2.12i 2.09j 1.51s 2.25h 1.42u 2.26h
Aggizi 1107 1.07- 1.52r 1.50s [.09- 1.730 1.07- 1.66p
> e ‘ 2 G- ) 3
1201 TS_Q:S_L 119] 1.10 _.a.w: _.u\.Je 1 35C 1.26z 1.76mn _‘uo_ _.“uon L4GC
Picual 1.297 1.22\ 1.66n 1.5% .22 1.85k 1.12 1.75n
Manzanillo 1.20] 1.12_ 1.701 1.52r 1.19] 1.831 1.26z 1.77m
Nl Unmulched Mulched Unmulched Mulched
SLe 1.76A 1.69B 1.80A 1.74B
Specific Water Well Sewage Well Sewage
effect of resource 1.12B 2.13A 1.328 2.23A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzar
Cultivars 1.731 1.66D 1.80A 1.70C 1.69C 1 84 1.75C 1.81B
values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% level
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IV.LL11L3.1.2. Leaf phosphorus content.
Table (25) shows the effect of different water levels (60, 90
& 120L./tree). two source of water (sewage& wells) and mulching
on phosphorus content (%) of olive cvs.
A. Specific effect:
Different irrigation water levels, 120L./tree level and sewage
water in mulched soils increased significantly phosphorus
content in olive trees under study in both seasons.
Koroneiki cv. has the highest phosphorus content during the
two growing seasons followed by other cultivars. In the
contrary, Aggizi cv. has the least significant values in the

second season.

B. Interaction effect:

Irrigation  with  120L./tree sewage water and mulching
influenced more significantly phosphorus content of Aggizi and
Koroneiki olive trees in the first and second seasons respectively,
than other cultivars.

On the other hand, all cultivars except Koroneiki during the
first season and all cultivars under study in the second season when
irrigated with 60L./tree in unmulched soil have the least significant
values of phosphorus. These results coincide with those EL-
Gazzar and Shehata 1982 Zahran ef al. 1987). Laz et al. 1999)
and Moustafa 2002.
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Table (25): Mean respense of leaf phosphorus content (%) of olive trees to specific and interaction effects of olive cultivars; water resources:
irrigation rate;mulching and their combinations during both consecutive 2000 & 2001 experimental seasons.

2000/ season 2001/ season
. ‘Water resource Specific Water resource Specific
Irrigation ratc I T o , - .
(L trec) Culnvar Well Sewage effect of Well Sewage elfect of
Unmulched | Mulched | Unmulched | Mulched _:_ww__g Unmulched | Mulched | Unmulched | Mulched q:M_ae__
rate e
Agzizi 0.156z 0.179xy 0.2601-n 0.245n-q 0.162y 0.192x 0.209u-w | 0.2320-s
$ arlo 1 » wl p I ¢ SO 2 =y i 7 % 4$6l-00
60 L Tca.o:r__n c._.\.ﬂmﬁf 0.198u-w | 0.212s-u o.u»_c.o._, 0.202C 0.169y 0.201v-x 0 m.:.o.n_ 0.2561-c 0.204C
Picual 0.164yz 0.183wx 0.207t-v 0.225rs 0.168y 0.188x 0.216s-v 0.238p-r
Manzanillo 0.159z 0.178xv 0.214s-u 0.233qr 0.169y 0.197wx 0.201v-x | 0.221s-u
Aguaizi 0.191v-x 0.208t 0.274j-1 0.304fg 0.214t-v 0.228¢-t 0.273g-k | 0.2R8e-g
. s & . 279: 22] & 53m- 297e
%L _/o_.d_._ﬂf 0.236qr ).246n-q 0.2725-1 o.uou.m: 0.243B 0.221s-u 0.253m-p c.roqw. 0.317d 0.258B
Picual 0.202t-v 0.215st 0255m-0 | 0.276i-k 0.212t-w | 0.2400-q 0.2771+ 0.296¢
Manzanillo 0.202t-v 0.245n-q | 0268k-m | 0.287h- 0.222r-u 0.243n-q 0.25%-n ().283e-h
Aggizi 0.232qr 1.2430-q 0.345bc 0.375a 0.263i-m 0.279-1 0.336¢ 0.358b
. .292p- 0.303f 0,322 35 2641+ 297e 5 39
1201 FQ..c:m__r_ 0.292p-1 .» 3 .uw: g mm, 03 ..3 0.207A 0 ma_. m 0.297¢ 0.367b 0 \:_ 03104
Picual 0.236q¢r (1.256m-o0 (1.312ef 0 343be 0.262j-m 0.271h-1 0.336¢ 0.360b
Manzanillo 0.238p-r | 0.253m-p 0.314ef 0.33:4cd 0.272p-1 0.289¢f 0.317d 0.338¢
; Unmulched Mulched Unmulched Mulched
Mulching . )
0.2398B 0.259A 0.246B 0.269A
Specific Water Well Sewage Well Sewage
effect of resource 0.216B 0.282; 0.228B 0.287A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.2518B 0.262A 1).240B 0.244B 0.253D 0.270A 0.255C 0.251L

values of specific or interaction cffect followed by the same capital or small letters respectively are not significantly different at 5% level
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1V.LIIL3.1.3. Leaf potassium content.

Table (26). shows the specific and interaction effect of three
water levels, two sources of water and mulching on potassium (K)
content (%) of four olive cvs.

A.Specific effect:

It is indicated that, 120L./tree level and sewage irrigation
water in mulched soil increased significantly K content in leaves of
olive cvs.

As related to cultivar effect, Koroneiki was the highest
significant value during the first season, whereas Aggizi cv. has the
same behavior in the second season. Reversely, Picual and Aggizi
cvs. have the least significant values in the 2000 growing season
and Manzanillo in the 2001 season.

B.Interaction effect:

lrrigation with 120L./tree, sewage water and mulching
influenced more significantly K content of Koroneiki and Aggizi
olive cvs. in the first and second seasons respectively, than other
cultivars under study.

In the contrary, during the first season Aggizi olive trees as
irrigated with 60L./tree of both sewage and wells water in
unmulched soil gave the least significant values of K content.
Meantime, Manzanillo trees irrigated with 60L./tree of wells water
in mulched and unmulched soils take the same trend during the
second season. These data consistent with, EL-Gazzar and
Shehata (1982 ); Zahran et al. (1987); Laz et al. (1999) and
Moustafa 2002,

————— == ===Results and discussion
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Table (26): Mean respense of leaf potassium content (%) of olive trees to specific and interaction effects of olive cultivars; water resources;
irrigation rate;mulching and their combinations during bath consecutive 2000 & 2001experimental seasons.

2000/ season 2001, season
. Water resource Specific Water resource Specific
Irrigation rate . - = ;
mr trei6) Cultivar Well Sewage .ﬁ.woan.o». Well Sewage .m_.ﬂnn ﬂ.a
Unmulched | Mulched | Unmulched | Mulched ,n__.mzﬂu..ﬂo: Unmulched | Mulched | Unmulched | Mulched _:._M“Hn.o:
Agoizi 0.720) 0.917v 0.750\ 0.943u 0.908_ 0.926)" 0.946[1 1.025t-v
60 L m.o_..o:n_._m 0.977st 1.0330p 1.007r 1.040pq 0.905C o,o..ﬁ__,_ 0.964z 0.9522-\ w.cmmn_a 01.961C
Picual 0810z 0.38Twx 0.927z 0.970t 0.936] 0.958z[ 1.029s-u 1.066pq
Manzanillo 0.780] 0.9671 0.813z 1.027q 0.868" 0.883° 0.915" 1.004wx
Agoizi 0.817z 1.303i 0.850y 1.397h 0.959z[ 0.983y 1.431e 1.534¢
90 L r_ro_..ozn:a 1.0630 1.123m 1.097n 1 .Numw 1 0878 1.0150-w 1.045rs 0.919"_ 1.3 Nom 1.160B
Picual 0.880x 1.183] 0.903vw 1.2704 0.984y 1.039st 1.1471 1.301j
Manzanillo 0.843y 1.233k 0.897wx 1.3031 0917 0.952z- 1.258k 14151
Aggizi 0.937u 1.4631 1.980st 1.560¢ 1.03:st 1.065pq 1.619b 1.671a
120 L WQ.O:&E 1.133m 1.677h H.:..\E 1.700a 12754 1.0770p 1.130m H..wMQo 1.616b 1.284A
Picual 0.947u 1.423g 0.990rs 1.517¢ 1.0880 1.111n 1.356h 1.380g
Manzanillo 0.950u 1.4731 1.007r 1.533d 0.991xy 1.010vw 1.440de 1.451d
Mulching Unmulched Mulched Unmulched Mulched
1.065B 1.113A 1.107B 1.163A
Specific Water Well Sewage Well Sewage
effect of resource 0.921B 1.258A 0.990B 1.280A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 1.053C 1.1844 1.031C 1,0698 1 175A 1.1598B 1.116C 1.090D

values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% level
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IV.LIIL3.1.4. Leaf Calcium content.

Table, (27) reveals the specific and interaction effect of
three water levels, two sources of water and mulching on Calcium
(Ca) content (%) in four olive cvs.

A.Specific effect:

Generally, 120L./tree level of irrigation water, wells
irrigation water and mulched increased significantly Ca content of
different olive cvs. under study during the two growing seasons.

Concerning the olive cvs., Koroneiki olive cv. has the
highest values of Ca content during the two growing seasons.
Reversely, Manzanillo has the least significant values in both
seasons whereas, Picual cv. has the least value in the second season
only.

B.Interaction effect:

As related to the interaction effect 120L./tree sewage water
in unmulched soil influenced more significantly Koroneiki olive
trees during the two growing seasons than other cvs.. whileas, the
Picual cv. has the least significant value of Ca content as irrigated
with 60 L./tree for both sewage and wells water in mulched soil in
both seasons and Manzanillo only in the first season. EL-Gazzar
and Shehata 1982) reported that as the levels of irrigation with
sewage water increased Ca leaf content increased and Moustafa
2002 on water levels showed the same results.

IV.LIIL.3.1.5. Leaf magnesium content (%).
The specific and interaction effect of three water levels (60,
90 & 120L./tree); water sources (sewage &wells) and soil mulching
(mulched &unmulched) on magnesium (Mg) content (%) in olive
cvs. showed in Table (28).

===Results and discussion
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Table (27): Mean response of leaf calcium content (%) of olive trees to specific and interaction effects of olive culfivars; water resources; irrigation

rate; mulching and their combinations during hoth consecutive 2000 & 2001experimental seasons.\

2000/ season

2001/ season

S —_— Water resource Specific Water resource Specific
_mw _n.n wva % Culnivar Well Sewage effect of Well Sewage effect of
L . . . . . -
Unmulched | Mulched | Unmulched | Mulched E_m”__g Unmulched | Mulched | Unmulched | Mulched 5@“8__
rate rate
Agaizi 1.285n 0.984v 1.320m 0.99uv 1.3131 1.0461u 1.334jk 1.068s
g ild 505- 1575 326k : .358hi
60 L r.on_o_ﬁ__,_ 1.335Im :._mq_ 1.350-1 1.057s 1.144C 1.326kl 1.032uv 1.358hi 1.0511 L171C
Picual 1.293n 0.936y 1.301In 0.942y 1.292m 0.976y 1.3101 0.984xy
Manzanillo 1.285n 0.943y 1.300n 0 948xy 1318kl 0.987xy 1.3461j 0.994x
Agaizi 1.3661) 1.0321 1.384gh 1.040t 1.370h 1.138q 1.398¢g 1.1510-q
. b 3t z ) 4 .
90 L Woﬁo:o__.._ 1.377hi 1.1051 1.398fp 1 125pq 1.194B ”.nme.m. 1.121r _..KE 1.1600p 1.2398
Picual 1.336Im 0.992uv 1.343kl 0.995uv 134445 L0331y 1.36%h 1.037tu
Manzanillo 1.335Im 0.961wx 1.354jk 0.963w 1.383¢ 1.013w 1.424¢f 1.018vw
Aguizi 1.439%¢ 1.137p 1.457b 1.142p 1.470d 1.1620p 1.508he 1.1680
: sili S¢ 47 175 5 2 3 2
150 ro_qozr__u 1.443h¢ 1.1650 1.4 mn‘. 1.1750 12694 1 u:._un 1.200n 1.335a 1.207n 13144
Picual 1.387¢h 1.115qr 1.408ef 1 124pq 1.430ef 1.141q 1.464d 1.149pq
Manzanillo 1.419de 0.991uv 1.432¢d 1.003u 1.491¢ 1.0341-v 1.317b 1.040tu
Mulchine Unmulched Mulched Unmulched Mulched
- 1.196H 12104 12328 1.251A
Specific Water Well Sewage Well Sewage
effeet of resource 1.368A 1.0378B 1.403A 1.0808
Olive Apgizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 1.2168 1.253A 1.181C 1.162D 1.261B 1.280A 1.211€ 1.215C

values of specific or interacton cffect followed by the same

capital or small letters respectively are not significantlv different at 5% level
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Table (28): Mean response of leal magnesium content (%) of olive trees to specific and inferaction effects of olive cultivars; water resources:
irrigation rate;mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

2000/ season 2001 season
5 Water resolrce Specific Water resource Specific
Irrigation rate . - - - .
(L trec) Culnvar Well Sewage effect of Well Sewage effect of
Unmulched | Mulched | Unmulched | Mulched _:_m”__% Unmulched | Mulched | Unmulched | Mulched __.:@“zo:
rate rale
Aggizi 0.283¢h 0.113r-t 0.296f-h 0.117q-t 0.293k 0.123w 0.3134 0.123w
< iki .2901- 0.1250~ % - 3071-k . W 317 133u+
60 L ?o_..o:a__ i 0 wﬂ:.m._ 0.1250-t 0 uom.m 0.131p-r 0.205C 0 c..:.r 0.130vw 0 :...r 0.133u-n 0.215C
Picual 0.2781 0.107 0.293f-h 0.111st 0.297jk 0.117w 0.303i-k 0.123w
Manzanillo || 0.287gh | 0.1230t | 0.298fz | 0.126q-s 0.303ik | 0.123w 0.313ij 0.127w
Aggizi 0.330¢ 0.148p 0.349d 0.148p 0347h | 0.1471v 03730 | 0.150s-u
9L w.,oa.oznm_c. 0.3514 EW_E.Q 0.374¢ 0.189m 02578 0.367fg 0.193n-p 0.380f 1.193n-p 0.266B
Picual 0.330e 0.129q-s 0.350d 0134pq 0.337h 0.163r-t 0.353gh 0.167g-s
Manzanillo 0.331e 0.1660 (1.345de 0.169n0 0.353¢gh 0.177p-r 0.3771 01.1830-q
Agoizi 0.396b 0.198Im 0.403b 0.2071 0.413de 0.190n-p 0.433he 0.200n0
; il ) 248i : 53i 1534 -
1201 TQ..Q:E_L 0.423a 0.248j) 0.43%a 0.2531 0312A 0.450ab 0.2601 0.453a 0.2631 0.396A
Picual 0.392b 0.185mn (.400b 0 193lm 0.397e 0.220m 0.410de 0.223m
Manzanillo 0.383hc 0.229k (1.402b 0.253jk 0.427¢cd 0.203n 0.437a-c 0.237m
; Unmulched Mulched Unmulched Mulched
Mulching
0.251B 0.261A 0.264B 0.274A
Specific Water Well Sewage Well Sewage
effect of resource 0.347A 0.1658 0.3654 0.17413
Olive Apgizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 249C 0.276 A 242D 0.2588B 0.259C 0.287A 0.259C 0.272B

values of specific or interaction effect followed by the same capital or small letters respectively are not significantly different at 5% levcl
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A. Specific effect:

As for 120L./tree level of water and wells irrigation source
in mulched soil increased more significantly Mg content of
different olive cvs. under study than other levels during the two
Zrowing seasons.

Concerning the olive cvs., Koroneiki olive cv. has the
highest values of Mg content during the two growing seasons.
Reversely, Picual has the least significant values in both seasons
Meantime, Aggizi cv. has the least value in the second season only.

B. Interaction effect:

With regard to, Koroneiki olive trees irrigated with
120L /tree sewage and wells water in unmulched soil has the
highest Mg content during the two growing seasons than other
cvs.. Moreover, Manzanillo irrigated with the same level of sewage
water in unmulched soil in the second season only gave the same
trend.

On the other hand, during the two growing seasons all
varieties under study irrigated with 60L./tree wells water in
mulched soil in addition to, Aggizi and Picual as irrigated with
60L./tree sewage water in mulched soil have the least values of Mg
content. Besides, Manzanillo cv as irrigated with 60 L./tree sewage
water in mulched soil takes the same trend in the second season
only. The response of magnesium to different levels of irrigation

are in agreement with EL-Gazzar and Shehata (1982) and
Moustafa 2002

e Results and discussion
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IV.LIIL3.2. Microelemets.
IV.LI1L.3.2.1. Leaf iron content (ppm).

Concerning the specific and interaction effect of three water
levels from two sources of water and planted in mulched and

unmulched soils on iron (Fe) leaf content of four olive cvs..
showed in Table, (29).

A. Specific effect:

Trees receiving the 120L./tree irrigation water rate showed
the least significant value of Fe leaf content in different olive cvs.
under study. Reverse to, olive cvs. trees irrigated with 60L./tree in
both seasons. However, trees irrigated with 90L./tree level of
irrigation was intermediate in leaves Fe content.

As referring to source of water, olive trees irrigated with
sewage water showed higher Fe content in comparison with those
receiving wells water during the two growing seasons.

Olive trees in unmulched soils exhibited high values of Fe
in 2000 & 2001 seasons.

Picual cv. was the most significant in Fe leaf content during
the two growing seasons of study. The reverse was true for
Manzanillo cv.. it was the least in Fe leaf content besides,
Koroneiki cv. was the least value in the second season only.

B. Interaction effect:

Irrigation of Picual olive cv. with 60L./tree sewage water
and planted in unmulched soil increased significantly Fe content in
leaf during the two growing seasons. In addition to Aggizi and
Koroneiki had the highest values of leaf Fe content in the second
season only. On the contrary, Aggizi and Manzanillo irrigated with
120L./tree wells water in mulched

= === == =Results and discussion
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Table (29): Mean response of leaf

iron content (ppm) of olive trees to specific and interaction effects of olive cultivars; w

rate; mulching and their combinations during both consecutive 2000 & 2001experimental seasons,

ater resources; irrigation

2000/ season 2001 season
rigation ram ) Water resource Specific Water resource Specific
mh wec) Culuvar Well Sewage effect of Well Sewage effect of
Unmulched | Muiched | Unmulched | Muiched 5.%..8 Unmulched | Mulched | Unmulched | Mulched :.:M__Ha_.
& 5
Aggoizi 83.85ng 83.28qr 95.17cd 94.83de 83.47g 83.07r 94.92a-¢ 94.55d:
60 L r.oa.o:em_a 83.71p 83.33qr wm.uun 94.73¢ 89.374 83.08r B2.47st 95.19a .I.....‘.?.a S8.71A
Picual 83.41pr 83 .08r 95.98a 95.11cd 82.21tu 81.990 95 06ab 94.07cd
Manzanillo 84.580 83 .46pq 95.60b 94,69 83.07r 82.46s 94 30¢ 93.971
Agoizi 81.03w 80.45v 92.31g 90.19i 81.01v 8031w 93.17¢ 91.431
90 L w,Oa.e:a__c. 8118 80.70uv 92.44g 92.10gh 86,548 m:.u..wi 79.93x mﬁ.wﬁ_ 91 mum $6.04B
Picual 81.71s 81.311 93.23fF 92.09gh 79.96x 79.43y 91.63i 91 21j
Manzanillo 81.13t 80.48v 92.40g 91.84h 80.28w 79.74x 92.36h 91.71i
Agoizi 78.35x 77.857 88.36m £7.79n 78.07[ 77.49, 80.44] 89.16Im
1201 Wowo:nmc. 78 75w 78.37x 86.3 :” 88.75k1 83.54C qx.mq.ww 77.37: 38.97mn 88.78n 44930
Picual 79.09w 78.22xy 89.33j &8.87k 87.530 87.23p 89.22Ilm 88.59mn
Manzanillo 78.20x%-z 77.92yz 88.92k 82.511m 78.05[ 77.63\ 89 84k 89311
Mulching Unmulched Mulched Unmulched Mulched
86.80A 86.178 80.76 A 86.221
Spueific Water Well Sewage Well Sewage
effuet of resource 80.9713 01.99A 81.05B 91.94A
Olive Agpgizi Koroneiki Picual Manzanillo Aggizi Koronuiki Picual Manzanill
Cultivars 86.11C 86.551 86.79A 86.43 36.3B 86.13C 87.42A 86.08C

values of specific or interaction effect followed by the same capital or small letters r

espectively are not significantly different ar 5% leve]
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soils behave the opposite and showed the minimized values of leaf
Fe content in both seasons. Moreover, Manzanillo irrigated with
the same level and source of water in the unmulched soil in the
first season, besides Koroneiki in mulched soils in the second
season had the same response. The response of magnesium to
different levels of irrigation are in agreement with. These results go
in line with Mohamed (1998), Abd El-Azeem (1999) and
Moustafa 2002

IV.LI11.3.2.2. Leaf manganese content (ppm).

The specific and interaction effect of different water levels,
two sources of water and mulching on manganese (Mn) of four
olive cvs. displays in Table, (30).

A. Specific effect:

It is clear, that leaf Mn content was reduced as water level
was increased in both 2000 & 2001 seasons. Yet, the olive trees
irrigated with sewage water was significantly better than trees
irrigated with wells water in both seasons. Planting in unmulched
soil enabled olive trees to have more Mn content in both seasons.

As for cultivars, Picual and Koroneiki olive trees had the
extreme significant values in its Mn content in the first season
only. Whileas, Koroneiki trees exhibited an increase in Mn in the
second season. Aggizi and Manzanillo shown the least significant
values whereas, Aggizi only takes the same trend in the second
season .

B. Interaction effect:

As related to the interaction effect, leaf Mn content of
Koroneiki cv. trees irrigated with 60L./tree sewage water and
planted in unmulched soil surpassed other varieties under study

S ===Results and discussion
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Table (30): Mean response of leaf munganese content (ppm) of olive trees to specific and interaction effects of olive cultivars; water resources;
irrigation rate;mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

2000/ season

2001, season

; Water resoirce Specific Water resource Specific
Irrigation rate o - - . .
(Ltrec) Culuvar Well Sewage .nwwnn_.oh. Well Sewage .n_w_wn q.o_
Unmulched | Mulched | Unmulched | Mulched | ™ M“__a: Unmulched | Mulched | Unmulched | Mulched | ™ :M“wg_
(5] 3
Agoizi 38.070 37.1%qr 46.09¢d 45.83d 36.27t 35.98u 46.24de 46.05¢
60 L WQ..O:Q_Q. 38.250 37 .\_G_. ﬂ...ﬁn 46.16¢ 41.96A 37.840 u..d.,.ﬁ_u 48.31a 47.21b 41744
Picual 37.45q 3731q 46.68b 46.20¢ 37.17q 36.72r 47.07b 46.73¢
Manzanillo 37.28q 36.9% 46.52b 46.0<cd 36.60rs 36.13 46.27d 45681
Agoizi 35.21uv 35.08v 44.00hi 43.51) 34.61xy 3-h16z 43 43jk 4331k
90 L T.Qﬂo:&r_. 36.28s 3547 ._w.m.w.&. 44.71g 40.00B 36.51s ,wa.:: 46.10de 45611 39.49B
Picual 36.21s 35.731 45.50e 45.08f 35.98u 35.61v 44 84g 44.55h
Manzanillo 35.33uv 34.79w 44.08h 43.75ij 35.04w 34 70xy 44.081 43 53j
Aggizi 33.72¢] 33.51) 41.90m 41.40n 33.39 33.09] 42.37m 42.13n
120 L Taa.cs&_u. uA.mw Iny 34.09v 43.23k 42.561 18.26C w...,.Mw.E 34.80x .f_.ac_.ﬂ 44 o.ﬁ.m 18.63C
Picual 34.57wx 33 81z 44.49g 43.08k 34.55y 34.192 43.56) 43.48jk
Manzanillo 34.36% 33.63z| 42.00m 41.53n 33.89[ 33.84( 42.751 42.29mn
7H:_Cg.bm Unmulched Mulched Unmulched Mulched
40.35A 39.80B 40.27A 39.901
Specific Water Well Sewage Well Sewage
effeet of resource 35.681 44 46A 35.42B 44.75A
Olive Aggizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 39.6213 40.47A 40.51A 39.69B 39.25D 41.14A 40.378 36.57C

values of specific or mteraction effect followed by the same capital or small letters respectively are not significantly different at 5% level
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in its Mn content during the two growing seasons. The reverse was
true for Aggizi olive cv. irrigated with wells water either mulched
or unmulched and irrigated with 120L./tree wells water in the first
season and mulched only in the second one was poor in Mn
contnent. Moreover, leaf Mn content was reduced in Manzanillo
cv. irrigated with 120L./tree wells water and mulched in the first
season. These data consistent with Mohamed (1998) and Abd El-
Azeem (1999).

IV.LI11.3.2.3. Leaf zinc content (ppm).
Table, (31) shows the effect of different water levels,
source of water and mulching on zinc (Zn) content of different
olive cultivars.

A. Specific effect:

Referring to the specific effect of different water levels (60,
90.& 120L./tree) on Zn content trees receiving the lower levels of
water showed the highest Zn values in their leaves during the two
growing seasons.

As related to source of water irrigation sewage water
showed superior effect on Zn content in both growing seasons.

Concerning the mulching of the soil the leaves of plants in
unmulched soils had higher values of Zn content than the mulched
one during the two seasons.

Koroneiki olive cv. had the most significant value in Zn
content in olive cvs during the two growing seasons. Reversely,

Aggizi cv. was the least significant values in Zn content in both
seasons.

== —====—==—====Resulls and discussion
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Table (31): Mean response of leaf zinc content (ppm) of olive trees to specific and interaction effects of olive cultivars;
rate; mulching and their combinations during both consecutive 2000 & 2001experimental seasons.

Wwater resources; irrigation

2000/ season 2001/ season
; Water resource Specific Water resource Specific
Irrigation ratc . - * T :
(Lree) Cultivar Well Sewage .ﬁ._qno_.om Well Sewage .ﬂw_uﬂ. of
Unmulched | Mulched | Unmulched | Mulched 5_”“__9_ Unmulched | Mulched | Unmulched | Mulched _a_mwao__
& ¢
Aggoizi 26.73m 25.850 31.64f 30.53h 25.73q 25.36r 363.51e 33.291
60 L rbwo:mm_a Mm.qmm 28.31 33.33a 3272 29.8A ma‘. w._.s 26.49n 34.92a uman 30.00A
Picual 28.27) 27.57k 32.93b 3232d 26.55n 25.97p 34.57b 33.87d
Manzanillo 27.53k 27.281 31.99¢ 31.44g 26.200 25.71q 33.72d 33.161
Appizi 21.01v 20.60w 26.47n 26.28n 20.19z 19.52 27.81k 27.451
90 L m..rou..ozn:a 22.33p 21.53s-u 28.41§ 27.301 24,188 21.67v 2].03x uo.:.w me.mu_.d 24518
Picual 22.00q 21.33u 27.55k 26.77m 20.89x 20,50y 29.05i 28 115
Manzanillo 21.571-t 2091v 26.+47n 26.31n 20.53y 20.09z 28.21§ 27 451
Ageizi 16.97[ 16.54 21.33u 2091v 16.27" 15.77- 22.02u 2145w
120 1 rou..oznm_ﬁ. 17.55% 17.27yz 22.17pq 21.68rs 19.38C 16.85\ __Hrm...._ 22.67s 22.18tu 19.19C
Picual 17.43xy 17.082] 22.05q 21.3%m 16.69] 16.354 22211 21.19w
Manzanillo 17.28 2 17.24vz 21.77r 21.48s-u 16.63] 16.15- 22.09tu 21.59vw
Mulching tamulclied Mulched Unmulched Mulched
24.73A 24,198 24.84A 243013
Specific Water Well Sewage Well Sewage
effect of resource 22.04B 26.89A 21.03B 28.114A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Culivars 23.74D 25.11A 24.728 24.27C 24.03D 25.25A 24.698 24.29C

values of specific or interaction effect followed by the same capial or small letfers respectively

are not significantly different at 5% lavel
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B- Interaction effect:

Generally, the interaction effect of different factors on olive
cvs. revealed that leaf of Koroneiki cv. irrigated with 60L./tree
sewage water and unmulched exhibited the highest Zn value during
the two growing seasons. On the contrary Aggizi olive cv. showed
the least Zn in leaf content when irrigated with 120 L./tree wells
water in mulched soil in both seasons and in leaf of olive trees
planted in unmulched soil only in the second year. Meantime,
Manzanillo cv behave just like Aggizi in mulched soil irrigated
with same level of water from the same source during the second
season only. The response of magnesium to different levels of
irrigation are in agreement, with (Mohamed (1998) and Abd El-
Azeem (1999). Moustafa (2002) they reported that the increase in
moisture content in the soil was corresponding with the decrease of
Zn leaf content.

IV.L.111.3.2.4. Leaf copper content (ppm).

The effect of different water levels, source of water and
mulching on different soil cvs copper content ((Cu) during the two
growing seasons exhibited in Table, (32).

A. Specific effect:
The specific effect of olive cvs irrigation with 60L./tree

gave the superior value of Cu leaf content during the two growing
seasons.

As for source of water, the leaves taken from olive trees

irrigated with sewage water had the highest content in Cu in both
seasons.

=== ===Results and discussion
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Table (32): Mean response of leaf’ copper content (ppm) of olive trees to specific and interaction effects of olive cultivars; water resources;

irrigation rate;

mulching and their combinations during both censecutive 2000 & 2001¢xperimental seasons.

2000/ season

2001; season

. ‘Water resource Specific “ater resource Specific
Irrigation rate - - ) - ;
(Litrec) Culnivar Well Sewage .&.qno_,om Well Sewage m_.,w.uﬂ.o_
Unmulched | Mulched | Unmulched ] Mulched _:_M”:o: Unmulched | Mulched | Unmulched | Mulched ::Mm__ac:
v e
Aggizi 28.20r 27.85s 34.09d 33.63e 27.27u 27.18u 33.84¢ 33.83¢
60 L Tow..o:a:c. 28.95p 28.55¢q 35.18a 34.63c 31284 29.23q 28.53r 36.27a 35.78b 31304
Picual 28.55q 28.41q 34.58b 34.10d 28.27s 27.62t 35.17¢ 34.63¢
Manzanillo 28.18r 27 .89« 34.22cd 33.74¢ 2777t 27.24u 34371 33.78p
Agnizi 26 41w 2630w 32.40i 31.99j 26.31x 26.06vz 3233k 32101
% L r.oa.o:cm_u‘ 27.90s 26.95u 33.70e 33.20g 29878 27.71t wu.\..u.c_, 34.83d ua.m_%. 29 94R
Picual 2731 26.85u 33.40f 33.18¢ 27.2%u 26.81v 33.44h 3310
Manzanillo 26.65v 26.28w 32.78h 32.56h 26.54w 26.04z 32.48k 32131
Agaizi 25.28z 24.91| 30.7%9mn 30.200 2549 23.3% 30.77p 30.73p
170 L Wo_”o:o. i 26.07x 25.89xv 31.825k 31.561 28.38C 26.63vw E...uex 33.30ni wu‘q.u._. 2877C
Picual 2585y 25 29z 32.73h 31.68kl 26.25xy 2595z 31.59n 31.58m
Manzanillo 28.96p 24 83| 30.90m 30.76n 25.65[ 25.64] 31.330 30.69p
Mulching Unmuiched Mulched Unmulched Mulched
30.07A 29.628B 30.17A 29.831
Speeific Water Well Sewage Well Sewage
effect of resource 26.8713 32.82A 26.87B 33.14A
Olive Apgizi Koroneiki Picual Manzanillo Aggizi Koronciki Picual Manzanillo
Cultivars 29.34D 30.34A 30.16B 29.53C 29.28D 31.09A 30.1783 25.47C

values of specific or interaction effect followed by the same capital or small letters respectively

are not significantly different ar 5% level
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Mulching of the soil increased significantly the Cu content
of olive trees leaf in unmulched soils in comparison with mulched
one during the two seasons.

Aggizi cv. was the least significant value in Cu content n
both seasons. And the reverse was true, for Koroneiki olive cv. had
the most significant in Cu content in olive cvs during the two
growing seasons.

B. Interaction effect:

Concerning the combination of different water levels,
source of water and mulching on four olive varieties, It is obvious
that, Koroneiki olive cv. irrigated with 60 L./tree sewage water in
unmulched soil extreme in Cu leaf content compared to other cvs.
in both seasons. In the contrary, both Aggizi and Manzanillo cvs.
irrigated with 120L./tree wells water in mulched soil exhibited the
poor significance in values during both seasons. Moreover,
Manzanillo as irrigated with the same level of water and planted in
unmulched soil had the least value in the second season only.
These results go in coincide with Mohamed (1998) and Abd El-
Azeem (1999).

IV.LII1.4. Fruit heavy metals content.

Data dealing with. heavy metals (Pb., Cd., Ni, Mn & Cu)
fruit content (ppm) as affected by the irrigation with different
levels (60,90 & 120L./tree) sewage and wells water, besides
mulching.

== = == =Results and discussion
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IV.LIIL4.1. Fruit Lead content (ppm).

Data concerning the specific and the interaction effect of
different irrigation water levels and sources besides, mulching on
olive fruit lead (Pb) content are presented in Table, (33).

A. Specific effect:

Generally, the specific effect of different water levels, it is
obvious that during the two growing seasons irrigation with the
lowest level (60L./tree) of irrigation water accumulated the most
significant value of Pb in fruits content.

However, irrigation  with sewage water increased
significantly the Pb fruit content in olive cvs. compared to wells
water in the first and second seasons. Moreover, Pb fruit content in
olive trees planted in unmulched soil was significantly increased
also in both seasons.

Concerning cultivars, Aggizi cv. highly respond to the
concentration of Pb in olive fruit content. Reversely, Picual cv.
exhibited the least value of Pb fruit content during the 2000 &
2001season

B. Interaction effect:

With regard to the interaction of different factors under
study. Aggizi cv. irrigated with 60L /tree sewage water in
unmulched soil had the extreme values of Pb in fruits in both
scasons. On the contrary, Aggizi irrigated with 120L./tree wells
water in mulched soil had the least content of Pb in fruits in both
seasons. In the second season Koroneiki irrigated with 120 wells
water and mulched take the same trend. These results are in
harmony with, Dahdoh and Hassan (1997), Mohamed (1998)
and Abd El-Azeem (1999), they reported that decreasing levels of

sewage irrigation water reflected on the increase of lead
accumulation in the fruits |

————— Results and discussion
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Table (33): Mean response of fruit lead content (ppm) of olive tr
irrigation rate; mulching andl their combi

ees to specific and interaction effects of olive cultivars; water resources;
inations during both consecutive 2000 & 2001experimentil seasons.

2000/ season

2001 season

. Water resource Specific Water resource Specific
Irrigation ratc Cultivar woll < {fect of Well Sewage ffect of
(Lres) : (- Sewage .n .mn_ 0 € ewage a ,ce .o
Unmulched | Mulched | Unmulched | Mulched _:_muﬂ_ 108 | nmulched | Mulehed | Unmulched | Mulched _:._mm“ e
rate rale
Aggizi 0.300m 0.276n0 {1.628a 0.607b 0.273m 0.248n 0.653a 0.629b
- Loroneiki .238g- 0.2191- S33e : 226 215 3 AT
60 L ro% neiki 0.238g-s 0.219t-v 0 wun.. c..ﬁ:m__ 0.370A 0.2260 0.2150 0 Jmu.,._ 0 h_..q_f 0.378A
Picual 0.224s-u 0.218t-v 0.368j (1.350k 0.2230 0.21%0 0,3851 0.363)
Manzanillo 0.211t-w | 0.208u-w 0.564¢ ().545de 0.191p-r 0.188qr 0.615h 0.588¢
Agoizi 0.2291-t 0.212t-w (1.556¢d 0).448f2 0.2080p 0.188qr 0.382¢ 0.500¢
90 L Wo_”o:c:u 0.209u-w | 0.188xv 0.397i 0.3231 030IB 0.195p-r 0 3,3 0.408h 0.373)) 0.306B
Picual 0.210u-w 0.188xy 0.3201 (.282n 0.198pg 0.185gr 0.337k 0.2991
Manzanillo 0.197wx 0.178vz 0.462f (1.426h 0.159s 0.142t 0.303¢ 0.444¢
Agaizi 0.131] - 0.117- 0.3981 0.345k 0.0981-w 0.080x 0.422h 0.382i
Loroneiki 70 42 .264 203 v- : 088 wx 295 2230
120 1 won.a neili 0.157] 0.142y (.264op | 0.203v-w 0.211C o 110u 0.088wx 0.2991 0.2 .n 0.207C
Picual 0.168z[ 0.153[ (1.249pq 0.240qg-s 0.145st 0.133t 0.255n 0.246n
Manzanillo 0.135]" 0.118"- 0.313Im 0.246qr 0.107uv 0.092v-x 0.358) 0.279m
; Unmulched Mulched Unmulched Mulched
Mulching
- 0.311A 0.278B 0.313A 0.282B
Specific Water Well Sewage Well Sewage
effuct of resource 0.193B (.396A 0.170B 0.424A
Olive Agpgizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.354A 0.276C 1.247D 0.3008B 0.355A 0.280C 0.249D 03061

values of specific or interaction offect followed by the same capital or small letters respectively

are not significantly different at 5% level
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IV.LIIL4.2. Fruit cadmium content (ppm).

Table, (34) present the specific and interaction effects of
aforementioned three factors on cadmium (Cd) content in fruit of
different olive cvs (Aggizi, Koroneiki, Picual and Manzanillo).

A. Specific effect:

During the 2000 & 2001 growing seasons fruits of olive CVs.
showed the acute increase in Cd content as a result of irrigation
with 60L./tree with sewage water irrigation as well as unmulching
soil.

It is clear that, Aggizi cv. fruits contain the highest Cd
value. Meanwhile, Koroneki, Picual and Manzanillo showed the
least response to fruit Cd content in the first season. Although,
Aggizi fruits have the highest values. Koroneiki and Manzanillo
(cvs) exhibited the least Cd content in fruits during the second
season.

B. Interaction effect:

According to the interaction effect, in the first season fruit
Cd (mgL.") content of different olive cultivars under study highly
influenced by irrigation with 60L /tree sewage water either
mulched or unmulched. In addition, Aggizi and Picual irrigated
with 90L./tree with the same source of water and mulching,
besides Manzanillo in unmulched soil and Aggizi irrigated with
[20L /tree in unmulched soil behaved the same trend.
Meantime, in the second season, Aggizi and Picual irrigated with
60L./tree sewage water in mulched and unmulched soil contain the
extreme levels of Cd in fruits. Moreover, Koroneiki irrigated with
sewage in unmulched soil coupled with Aggizi imrigated with 901 /tree

mulched and Unmulched and Picual in unmulched soil behave the
same trend.

T =—======Results and discussion
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Table (34): Mean response of fruit cadmium content (ppm) of olive
irrigation rate;mulching and their combinations

trees to specific and interaction effects of olive cultivars; water resources;
during both consecutive 2000 & 2001experimental scasons.

2000/ season 2001 season
L Water resonrce Specilic Water resource Specific
Irrigation rate SR . " - .
mr trecs) Cultivar Well Sewage effect of Well Sewage effect of
L .
Unmulched | Mulched | Unmulched | Mulched _:._m”_,o: Unmulched | Mulched | Unmulched | Mulched :,:mm“ao:
rate rate
Agaizi 0.015b-e 0.013¢c-f | 0.020ab 0.020ab 0.013d-f | 0.013d-f 0.023ab 0.020a-c
. - g ! 8g-c » s . 20a- .018b-
60 L r.o?_ﬂo__(_ 0.010e-h F.::oa h 0.018%a- 0.018a-d 0.015A 0.010e-g | 0.010c-g 0.0 om_ ¢ | 0.018b-d 0.016A
Picual 0.013¢-f 0.010e-h 0.023a 0.020ab 0.012d-f | 0.010¢-g 0.025a (1.020a-¢
Manzanillo 0.012d-g 0.011e-h 0.018a-d 0.018a-d 0.012d-f 0.010¢-g 0.018b-d 0.018b-d
Aggizi 0.013¢-f 0.010e-h 0.020ab 0.018a-d 0.011e-g | 0.010e-g 0.020ac | 0.020a-c
: iki (19e- 7 Sb-¢ Shec 081 i i
90 L 72,@:0__,_ 0.009¢-h :.o:mﬁ. h 0.015b-¢ 0.015b-¢ 0.013AB 0.008f-h c,:om_.: 0.018b-d 0.013AL
Picual 0.010e-h 0.008f-h | 0.018a-d 0.018a-d 0.010e-g 0.0081-h 0.020a-c
Manzanillo 0.009e-h 0.008%-h | 0.018a« | 0015b-e 0.0081-h 0.0081-h 0.018b-d | 0.016¢c-¢
Agaizi 0.0080h | 0.006gh | 0.018a-d | 0.015b< 0008 | 0.005zh | 0.018b-d | 0.016c-2
. eiki . 3 { f 2d- 5 » ¥
1201 TQ..e:n_ i 0.006gh o.:ou.__ 0.013¢-t 0.012d m 0.010B 0.005gh 0.003h 0.014¢-¢ 0.013d-f 0.010B
Picual 0.005h 0.005h 0.015b-¢ 0.015c- 0.005gh 0.003h 0.016¢c-¢ .015¢-e
Manzanillo 0.008f-h 0.005h 0.015b-¢ 0.013¢-f 0.005gh 0.003h 0.015¢-¢ 0.015¢-¢
; Unmulched Mulched Unmulched Mulched
Mulching
0.014A 0.012B 0.014A 0.0128
Specific Water Well Sewage Well Sewage
effuct of rasource 0.0091 0O017A 0.00&B 0.018A
Olive Agpgizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.014.4 0.0118 0.013A1 0.012B 0015A 0.012C 0.013AB 0.012BC

values of specific or interaction effect followed by the same capital or small letters respsetive

Iy are not significantly different at 5% level
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On the other hand, the four olive cvs. under study irrigated
with three levels of wells water either in mulched or unmulched
soil showed the least significant values in the first season. Besides,
the irrigation with 90 & 120L./tree from the same source of water
and growing in mulching or unmulching siol. The response of
different olive cultivars fruits to sewage water cadmium content
was coincide with Mosalem (1997) and Mohamed (1998)

IV.LIIL.4.3. Fruit nickel content (ppm).

The specific and interaction effect of different levels and
sources of irrigation water and soil mulching on four olive
cultivars nickel (Ni) fruit content are shown in Table, (35).

A. Specific effect:

Irrigation with 60 L./tree increased significantly the Ni fruit
content in four olive cvs.

Concerning the type of water, irrigation with sewage water
surpassed the irrigation with wells water in Ni fruit content during
the two growing seasons. Unmulching the soil also show the same
trend.

As for cultivars, Aggizi and Manzanillo in the first season
and Koroneiki and Picual in the second season contain the highest
Ni in fruit. On the contrary, Koroneiki and Picual during the first
season and Aggizi and Manzanillo during the second season showed
the least Ni fruit content of the four cvs. under study.

B. Interaction effect:
As related to the interaction effect, the irrigation of four
olive cvs. under study with 60L /tree sewage water in unmulched
soil increased significantly Ni fruit content in both seasons.

—————————————— Results and discussion
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Table (35): Mean response of fr
irrigation rate; mulching and their combinations

-uit nickel content (ppm) of olive
during both consecutive 2000 & 2001experimental seasons.

trees to specific and interaction effects of olive cultivars; water resources;

2000, season 2001 season
. Waltar resource Specific Water resource Specific
Inlgatioe =ie Culivar Well Sewage effect of Well Sewage effect of
(Ltrec) : o S
Unmulched | Muiched | Unmuiched | Mulched = __m“_,_o: Unmulched | Mulched | Unmulehed | Mulched _w:__.wm”ﬂ”o__
Agaizi 0.080p-t 0.073p-w | 0.238ab 0.213¢c-e 0.0800-q 0.073¢-s 0.248a 0.219b-d
G0 L r.o?:ﬁi o,cwo?w 0.077p-v _..H,u...mu_ﬁ o‘umw‘w.u 0.157A 0.0830-q 0.075p-s 0.255a .228bc 0.158A
Picual 0.090n-p 0.079p-u 0.255a 0.226be 0.0820-q 0.678&p-r 0.258a 0.232b
Manzanillo 0.0830-s 0.075p-v {1.2-44a 0.216¢-¢ 0.0800-q 0.073¢-s 0.250a 0.221b-d
Aguizi 0.068r% | 0.059v-[ | ©0.182g 0.137jk 0.065g-t | 0.057s-u 0.1931 0.145hi
90 L ?Q.c:a:& a.c._‘.op-x c‘c_.wu?.x, .203¢ef 0.156hi 0.113B 0.068g-1 0.060r-u 0.209d-f 0.168¢ 0.122B
Picual 0.072p-w | 0.063s-v (1.206de 0.163h 0.070q-s 0.063¢-1 0.211c-e 0.172¢
Manzanillo 0.068r-x 0.060u- 0.187{g 0.141ij 0.065g- 0.058s-u 0.200ef 0.151h
Agpizi 0.0:44z[\] 0.033] 0.108Im 0.085n-r 0.043u-w 0.030w 0.113k-m | 0.093n-p
1201 r.o_,.c:QE _‘”.‘o.nwx.o.u 0.038Y] :.Humf 0.100m-0 0.074C 0.050t-v 0.038vw 0.1 mm._ww 0.104]-n (0.076C
Picual 0.055w-[1 0.043(] 0,124 0.102mn 0,0501-v 0.038vw 0.1334) 0.1061-n
Manzanillo || 0.046y-1] 0.035] (1.110Im 0.088n-g 0.0440-w 0.031w 0.116)-1 | 0.097m-o0
Mulching Unmulched Mulched CEzc_..&Q_ Mulched
0.127A (.106B 0.129A 0.109B
Spacific Water Well Sewage Well Sewage
effect of resource 0.06318 (1.170A 0.060B 0.177A
Olive gizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.110A 0.1201 0.123B 0.113A 0.113B 0,122 0.124\ 0.115H
values of specific or interaction sffect followed by the same caprtal or small letters respectively are not significantly different at 5% level
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The reverse was true for the same olive cvs. irrigated with
I20L./tree wells water exhibited the least significant values during
the two seasons either mulched or unmulched except Koroneiki
and Picual in unmulched siol during the second season. These

results consistent with Dahdoh and Hassan (1997) and Abd EI-
Azeem (1999)

IV.LIIL.4.4. Fruit manganese content (ppm).
Data dealing with the effect of irrigation with different
water levels from sewage and wells water with mulching or

without on the four olive cvs manganese (Mn) content are shown
in Table, (36).

A. Specific effect:

Irrigating different olive cvs. with 60 L./tree irrigation level,
using sewage water and unmulching soil significantly increased
fruit Mn content during the two growing seasons.

Picual cv. exhibited the highest significant value of Mn in fruit
content compared to the other cvs.. on the contrary, Aggizi cv.
contain the minimized level of Mn in fruit content. Meanwhile, the

rest of olive cvs. under study showed the intermediate values of the
element.

B- Interaction effect:

The interaction effect of irrigation with 60L . /tree sewage
water either in mulched or unmulched soi] increased significantly
Mn fruit content of Picual cv. during the two growing seasons.
Reversely, the irrigation of Aggizi, Koroneiki and Manzanillo
with120L /tree wells water either mulched or unmulched decreased
significantly Mn in fruit content during the two growing seasons,
besides Aggizi cv, irrigated with 90L./tree from the same source of
water and mulching during the two growing seasons and 60L /tree

————————————————————— Results and discussion
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Table (36): Mean response of fruit mangzanese conte

irrigation rate;mulching and their combinations during, both consecutive 2000 & 2001 experimental seasons.

nt (ppm) of olive trees to specific and interaction effects of olive cultivars; water resources;

2000/ season

2001 season

Water resource Specilic Water resource Specific
Irrigation rate . - - - ;
(i) Cultivar Well Sewage elfect of Well Sewage effect of
Unmulched | Mulched | Unmulched| Mulched _:.mﬂ__g Unmuichod | Mutched | Unmuiched | Mulched | 8"
rate rale
Agoizi 0.025u-z 0.025u-z | 0.07%j-m 0.028t-y 0.0245-x 0.0231-x 0.085:-1 0,075k-n
60 L romc:o;u 0.041g-v 0.038r-v | Oll8e-g 0.105gh 0.086A 0.038g-1 m.:u]_:,.s 0.137de 0.131de 0.093A
Picual 0.128d-f | 0.118eg 0.193a 0.180a 0.113fg 0.1081-h 0.213a 0.1980
Manzanillo 0.040r-v 0,038r-w [ 0.114fe 0.103gh 0.038q-1 0.037r-u 0.123¢f 0.113fp
Aguizi 0.023v-z 0.018x%z | 0.059n~ | 0.0500-s 0.018u-v | 0.013v-y | 0.066m-0 [ 0.0560-q
B il e .- . . & -i 78j-
90 L Toa.:__n_ i 0.035s V :.o.:»m.# c‘.cmw_ | 0.075k-n 0.069B 0.035r-u 0.031r-y 0.098¢-1 _‘u.o .m._ n 0.071B
Picual 0.099¢-1 0.094h-j 0.162b 0.152bc 0.093h-k 0.091h-k 0.168h 0.154be
Manzanillo 0.032s-x 0.028t-v | 0.089h-k 0.0805-1 0.029-w | 0.023s-x 0.096¢- 0,.082i-n
Aguizi 0.010vz 0.006z | 0.045p-t | 0.039r-v 0.008xy 0.003y 0.045pr | 0.043g-s
. eiki | - 1.047p- 43 p- 013v-y . / 072 .063n-
1201 Mfon.c:c_m i 0.018w-z | 0.017xz | 0.047p-1 0.043p-u 0.046C 0.013v-y 0.010xy 0.0721-0 0.063n-p 0.048C
Picual 0.062m-p | 0.040r-v 0.140cd 0.133de 0.046p-r 0.031r-v 0.143¢d {1.136de
Manzanillo 0.012xz 0.0087 0.0681-0 0.0560-r 0.011w-y  0.006xy 0.074k-0 | 0.061n-p
: Unmulched Mulched Unmulched Mulched
Mulching i
0.072A 0.063B 0.074A 0.0671}
Specific Water Well Sewage Well Sewage
effeet of resource 0.0418 0.093A 0.037B 0.104A
Olive Apgizi Foroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.034C 0.0541 0.125A 0.055B 0 038C 0.062B 0.124A 0.058H

values of specific or mteraction effect followed by the same capital or small letters respectively are not signific

intly different at 5% level
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level in the first season only. Manganes accumulation in olive
fruits was in agreement with Abdou and El-Nennah, (1980).
Dahdoh and Hassan (1997).

IV.LIIL4.5. Fruit copper content (ppm).

Table, (37) show the specific and interaction effects of
different levels of irrigation, two sources of water and mulching
on fruit copper (Cu) content in different olive cvs.

A. Specific effect:

The wrrigation with low level (60L./tree) from sewage water
showed the highest values of Cu content in fruits in unmulched soil
in both seasons.

Copper Fruit content of Koroneiki olive cv was increased
significantly followed by Picual then Aggizi and later Manzanillo
in descending order during both seasons.

B- Interaction effect:

Regarding to the interaction effect, Koroneiki cv. during the
two growing seasons and Picual during the second season only
exhibited the extremist values of Cu content in fruits when
urigated with 60L /tree sewage water either in mulched or
unmulched soil. On the reverse direction, using wells water for
urigation with 1201 /tree during the two growing seasons and
90L./tree in the second season only in both mulched and
unmulched soil reduced significantly fruit Cu content in the four
olive cvs. under study. In addition, Picual cv. showed the same
minimized value when irrigated with GOL./tree wells water in
mulched and unmulched in both seasons. Dahdoh and Hassan
1997) revealed that the irrigation  with liquid sewage water

increased the accumulation of Cu element in different olive cvs.
fruits.

————————————— ===Results and discussion
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Table (37): Mean response of fruit copper content (ppm) of olive trees

irrigation rate;mulching and their combinations during both consecutive 2000 & 200 1experimental seasons.

to specific and interaction effects of olive cultivars; water resources;

2000/ season

2001+ season

) Walter resource Specific Water resource Specific
Irrigation rate " . - s . -
(Litwes) Culnvar Well Sewage effect of . Well Sewagpe effect ol
Unmulched | Mulched | Unmulched | Mulched _u_m”__o,_ Unmulched | Mulched | Unmulched | Mulched :2@“5:
rate rale
Apgizi 0.035k-r 0.0331-r 0.063f-h 0.060Fh 0.028l-q | 0.025m-r 0.097f 0.082f;
; 170 16k 1 ) 5 91- 2 7
60 L ro“”o:oz._ 0.037j-q 0.036k- 0.170a 0.163ab 0.070A (.0301-p 0.0291-p 0.180a .174ab (0.076A
Picual 0.023c-u | 0.020p-u | 0.155a- 0.141cd 0.021m-s | 0.020n-s 0.178a 0.168a-c
Manzanillo 0.0311-s 0.028m-t 0.065f¢ 005811 0.025m-r | 0.021m-s 0.075¢ 0.065gh
Aguizi 0.0301-s 0.027n-u 0,0551 0.048.e-1 0.022m-s | 0.022m-s 0.058hi 0.052h-
90 L Hf.owcﬁo:c. 0.033k-r 0.0311s | 0.1534a= 0.148bc 0.050B 0.024m-r o.c“_.u:,-w 0.158be :.T.H.n._ 0.052B
Picual 0.020p-u 0.018g-y 0.068f 0.034k-r 0.018n-s 0.0150-¢ 0.120¢ 0.0401-n
Manzanillo 0.019p-u | 0.018g-u | 0.053fk [ 0.0482-m 0.018n-s | 0.013p-s 0.056hi (0.04%h-k
Aguizi 0.015r-u 0.008u 0.044h-n | 0.03%-p 0 00tirs 0.003s 0.045:-1 (1.040i-m
3 11 Y- ! 3 i ) g o
120 1 Tc_we:n__a 0.020p-u 0.012s-u 0.130d 0.099% 0.034C 0.018n-s 0.006rs 0.138d 0.117¢ 0.034C
Picual 0.015r-u 0.008u 0.028n-1 0.025n-u 0.011p-s 0.005rs 0.033k-0 | 0.025m-r
Manzanillo 0.012s-u 0.010tu 0.0401-01 0.035k-r 0.009q-s 0.008rs 0.0441-1 0.037j-n
, - Unmulched Mulched Unmulched Mulched
Mulching
0.055A 0.048B 0.059A 0.0491
Specific Water Well Sewage Well Sewage
effect of resource 0.022B (.080A 0.017B 0.091A
Olive Agpgizi Koroneiki Picual Manzanillo Aggizi Koroneiki Picual Manzanillo
Cultivars 0.038C 0.086A 1.046B 0.035C 0.040C 0.087A 0.05418 0.035D

values of specific or interaction cffect followed by the same capital or small letters respectively

are not significantly differant at 5% level
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IV.11. IRRIGATION OF ONE-YEAR-OLD TRANSPLANTS :

This experiment deals with investigating the response of one-
year old olive transplants to the specific effect of three factors i.e.,
irrigation rate (0.5, 1.0 and 1.5L/ transplant), water resource (weels
& sewage) and olive cultivar (Aggizi, Koroneiki, Picual and
Manzanillo), as well as their combinations (interaction effect)
grown in pots contained sandy loam soil .

IV.11.1. Vegetative growth

IV.11.1.1. Increasing stem length (%) and Average root
length (cm).

Data obtained during both 2000 and 2001 experimental
seasons in Table, (38) show the response of four olive cvs. to the
different aforementioned water levels and two sources of water,

A- Specific effect

Irrigating the transplants with I.5L./transplant of sewage
water resulted in increasing stem length (%) and the average root
length (cm) in different olive cvs., over the other treatments during
the two seasons (2000 & 2001).

Concerning the affected varieties under study, Koroneiki cv.
showed the greatest increase in stem length (%) and average root
length (cm) compared with other cultivars in contrast to Aggizi cv.
which was the least cultivar in increasing in stem length (%) and
average root length (cm) during the two seasons (2000 & 2001).

B. Interaction effect

The interaction effect of three investigated factors, in the
increase of stem length percentage and average root length (cm)
was significantly clear with Koroneiki cv.. Hence, it is responded
to L.5L./ transplant. of sewage water during both seasons.

Meanwhile, Aggizi cv. has the lowest values significantly
when irrigated with 00.5L./transplant of wells water during the two

———————————————————— Results and discussion
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Table (38) Increasing rate (%) in stem length; average root 1
of olive cultivars (4 cvs.): water resources (well & sewage);

2000 and 2001 experimental seasons.

ength (cm) of olive transplants in response to specific effect and interaction effect
irrigation rate (3 levels) and their combinations during two consccutive

Increasing rate (%) stem length Average rool lengthiem)
Ireaeation 5 )0/scason | 20111 /season 2000/season | 2001 /seasan
rate / Cultivar
transplant Water resources waler resources
Well | Sewaye Well 1 Sewaze | Seware Well | Sewage
Agazi 7.19m 43.27h 14.57q 47.56i 45,611 34.72s 37 94p
0sL L.oraneiki 2316k 38.651 26.05n 38,04k 55.00f 39280 50.33f
Picual 16.151 2499k 19.31p 49.67h 34.00t 30.94h
Pvlanzanills 16.501 29.66j 22,120 53.28g 3594r 5394
Agazi S.97m 60.60f 18.51p 49.44h 36.67q 41 61Im
1oL F.oroneiki 37 80i 65.30de 38.50k 61.28¢ 4] 94| 62 4de
Picual 2283k 65.26e 24.25n0 35351 38 00p 55.947
Putanzanill. 28.37) 70.09d 29.69m 72.40f 57.67¢ 3994n 56 9de
Agyizi 13.93] 79.44¢ 23.450 75.0%e 35.05n 53.28¢g 39.94n 40,941
1sL F.oroneiki 3.93g 105 70a 51.35h 4461j 66.001a 45 61j 67 444 f
Picual 36.97 78.28¢ 41.64j 90.73¢ 39.441 60.55d 41.28m 61.11d
vianzanilld 40.29hi £7.60b 47.311 98.19b 41 olk 63.33b 4272k 65281
Specitic eflect of Well d Seware Well Sewayre Well _ Sewaue Well _ Sewage
v.ater resouree 25.398 62.66A 29.73B 67.96A 36.998 55.87A 39.178B 54.994
Specific effectof __ Agpizi  Karoneiki Proual Manzmillc Aggizi Koroneiki Picual Manzanille Aggizi_ Koroneiki Picual Manz Aggmzi Koroneiki  Picusl danzanillo
cultrivars 35750 5450A  4075C 45438 |4005D 57174 16,80C  51.078B 410D S078A 4570C  4824B  39.64D 5T 18A 46 88C  49.63B
Specific efiect of 0.5L 1.0 L 1.5L 05L 10L 151 0.5L 1.0L 1.5L 0.5L 1.0 L 1.5L
irrigation rates 24 95C 45 408 62.03A 29 §6C 49578  67.10A 42.19C 46,628 50.49A 42, 17.06B 51 29A

values of either spesific or interaction effect followed by the same capital or small letter/s; respect

:ly are not significantly different at 5% level




123

seasons (2000 & 2001) in the increase of stem length percentage.
In the same time, Aggizi cv. (in the first season) and Picual cv. (in
the second season) has the lowest values significantly when
irrigated with the same level and source of water and during the
two seasons in the average root length (cm). The Increasing in stem
length (%) and Average root length (cm) of different olive
transplants cvs. and their response to different water levels in olive
transplants were coincide with Robinson, (1987) ,El — Said er al.
(1993 ) and Gowda , (1998)

IV.11.1.2. Fresh and dry weight of stem (gm).
Data concerning the specific and interaction effects of
different water levels and water sources (sewage and wells water)

on stem (fresh and dry weight) of the four olives cultivars are
shown in Table (39).

A- Specific effect

[t is obvious that, the highest values of stem, fresh and dry
weights  were noticed in the transplants irrigated  with
L.5L./transplant of sewage water. On the other hand the transplants
irrigated with 0.5L./transplant had the lowest
values. Whereas, the transplants irrigated with 1.OL./transplant
from both sources, gave the intermediate value during the two
growing seasons.

As regard to the specific variety effect, Koroneiki cv. was
the best cultivar in fresh and dry weight of stem compared with
other varieties. While as, Aggizi cv. was the least cultivar in stem
fresh and dry weight during the two seasons.

T =========Resulls and discussion



Table (39) Mean stem and branches fresh and dry weight (
of olive cultivars (4 cvs.); water resources (well & sewage): irrigation v

2000 and 200 exprimental seasons.

gm) of olive transplants in response to spec ific effect and interaction effect
-ate (3 levels) and their combinations during two ¢ consccutive

Main stem ind branches fresh weight (gn) Main stem and branches drv weinht (im)
. 20010/season | 2001 /season 2000/season 1 2001 /season
Cultivar
Water resc waler resources
Well — Sewaye Well _ | Sewape Well | Sewage
Agizi 17 63q 32871 18 80p 14.79hi 8.73p 6.25hi
051 Foroneiki 19.620p 35.97h 21.06mo 10.000 17.63
Picual 18 93p 19.870p 9.500 16:80h
Planzanill 20,170 21.53n 10060 1517j
Agyuzi 25 20n 25.63m 11.17n 19.331
1AL I.oroneiki 28.32m 2957k 12.90m 21.194
Picual 24.53n 12.20m 20:.37e
\anzanille 24.60n 12.00m 21.30d
34.73j) 3597 62.00¢ 15.05h 1493kl 24.48¢
151 Loroneiki 37.59¢ 38.23hi 69.00a 15.82g 15.51jk 20.54a
Picual 38.77gh 65460 14351 1577 25 47h
I tanzanillc 36.33] 67.63a 14,55 24.8% 14.651 26.34a
Specific effect of 1 Sewaje Well Sewage Well | Sewd;: Well | Sewage
water resource 46.34A 28 458 50.82A 11.84B 19.23A 12.33B 20914
Specific effect of Picual _Manzani Aggn Korone Picual Manzan Agg Foroneiki  Picual Manzanillc _Ageizi  Koroneiki Picual _unzanillo
cultriv 5A  3568C 37.01B |37.38D  41.55A 3850 IC 40.12B 1485D  1621A  1528C_ I5EIB 15.82C  1730A 1668B  16.658
Specitic effect of 10L 1.5L 0.5L 10L L.5L 0s5L 10L 151 1.0L 1.5L
irrigation rates 35098 47 67A 28 80C 38448 51.67A 12.21C 15.00B 19 41A 16.38B 20.-6A

\ralues of

letter/s; respectively are not significantly differant at 5% level,
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B- Interaction effect

Concerning the interaction of three specific factors, Koroneki
cv. was the superior in stem, fresh and dry weight when irrigated
with 1.5L./transplant sewage water in both seasons. The reverse
was true for the Aggizi olive cv. irrigated with wells water
(0.5L./transplant) .These results were in agreements with El-Said
et al (1993) , Abo-Talb et al (1998) and Laz et al , (1999) .

IV.11.1.3. Average number and length of branches.
Data of the average number and length of branches in the four
olive cultivars as affected by the aforementioned different water

levels and two sources of water (wells and sewage) are presented
in Table, (40).

A- Specific effect

Increasing the water irrigation level for the transplants of
olive cvs. gave the highest average branches number and length
during two seasons.

In addition, irrigation of olive transplants, under study with
sewage water significantly surpassed using wells water during
2000 & 2001 seasons.

In regards to the cultivars, Koroneiki cv. was the best

cultivar in the average length and number of branches. While,
Aggizi cv. was the least in both seasons.

———————————————————— Results and discussion
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Table (40) Average length and numb
(4 evs.); water resources ( well & sewage) irrigation rate

exprimental seasons.

er of branches of olive transplants in response to spe
(3 levels) and their combinations during two consecutiv

cific effect and interaction effect of olive cultivars
e 2000 and 2001

erape lenuth of brunches Average numnber of branches \_
cate / Cultivar 200)0/season — 20011 /season 2000/season — 2001 /season
transplant Water resources waler resources
— Sewaye | Sew Well | | Sewage
Aggazi 917 i | .89m 4 4k
05L F.oroneiki 10 501 15,67cd 16,67 4,11 9 45d
Picual %.17n 12.50h 13,171 2.1lm 5.00)
hanzanill G.50m 1467 10.67n 15. 3.00k 6 18g
Agnrizi 8.50n 11.001k 8830 | 2071 5.551
10L Foroneiki 14.00fg 17.00b 13.50i 1 6.11f
Picual 11.33) 14.001e 11,50kl 14.00h 301k 489k
Vanzanillk 12 5Ch 16.00¢ 13.17i 10.6 4.221 6.22h
Agnzi 10,83kl 11830 11.17Im 14.50g 3.56j 6.11h
5L F.oroneiki 14.33e 18.50a 15331 19,83 7.78d 11.56¢
Picual 12 83h 15.50d 13.50i 16.00e 411 6.55gh
PManzan 1367y 17.33b 14 67 1§ 5.56g 11.11b § 89
Specitic effect of Well | Sewaye Well Sewae Well | Sewae well |
water resource 11048 1-443A “TB 15.4 4,028 7.56A 6,068
Specific effect of Agpizi Ko oneiki  Picual  Manzanille  Aggei Koroneiki  Picual Y Koroneiki  Picual  Nanzanills Koroneiki  Preual  Aanzand
cultrivars 0610 1s00A  1238C 13448 fi072D  15.72A 12.89C 3.94D §46A 4.50C 6.26B 517D 10415 591C  8.008B
Specific effect of 5L 1AL 05SL 10L 150 5L 10L 1.5L 05L 1oL 1.5L
irrigation rates 10.81C 13.04B 1435A 11 81¢ 13 408 15424 1.04C 5.6:4B T TUA 5.25C 7.068 981 A

values of either spesific or interaction effect followed by the

same capltal or small letter/s] respe

ctiveely are not significantly differant at 5% level

Results and discussion
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B- Interaction effect

As a matter of fact, average number and length of branches in
Koroneiki c¢v influenced significantly by the higher level
(1.5L./transplant) of irrigation water, with sewage water. The
reverse was true, for Aggizi cv. irrigated with 0.5L./transplant
wells water in both seasons (2000&2001). These results go in line
with Abd El-Samed (1995), Gowda (1998) and Hassan (1998).

IV.11.1.4. Increasing stem diameter (“0) and leaves dry weight
in (gm).

Data in Table (41) indicate the increasing rate of stem

diameter and leaves dry weight of four olive cultivars as affected

by the water levels, source of irrigation during the two seasons of
study (2000 &2001).

A- Specific effect

It is clear that, the irrigation level of 1.5L/transplant gave the
highest increasing rate in stem diameter percentage and leaves dry
weight of olive cultivars compared to the 0.5L./transplant and
I.OL./transplant levels during the two seasons of study.

The effect of sewage water was significantly higher in its
effect on increasing stem diameter percentage and leaves dry
weight (gm) than the wells water during both seasons.

Concerning the cultivars under study as affected by the
aforementioned specific factors, data reveal that those cultivars can
be arranged in descending order follows, Koronieki, Manzanillo,
Picual and Aggizi i.e. Koronieki was the superior cv. in increasing
stem diameter percentage and leaves dry weight in both seasons.

T e ss========Roeylts and discussion
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Table (41) Increasing rate (%) of stem diameter and leaves dry weight (gm) of oliv

¢ transplants in response (o specific effect and interaction

effect of olive cultivars (4 cvs.); water resources ( well & sewage); irrigation rate (3 levels) and their combinations during two consecutive

2000 and 200 lexprimental seasons.

SCUSSTORN

==========Resulls and di

Increasing rate ( %) stem diameter Leaves dry weight (-m} I_
Fataif Culitivi 2000/season | 20111 /season 20010/scason 1 2001 /season
transplant Water resources waler resources
Well | Sewize Well _ Sewa;ie Well | Well | Sewage
Agrazi 21.26n 27.00m 21 .48m 32281 3.71r 5.00q £92)
0<L t.oroneiki 36 76k 44.98hi 3014 52801 4.630 6.160 10.35¢
Picual 28.77m 3283l 26.37m 41.39ik 4.33p 5.03p 932
vianzanillc 33,55kl 47.92¢h 31 .651 61 560-¢ 4.11q 5.04q 9 76h
Aguizi 29.07m 41.09j 33051 531n 6.84n 11,251
[ oL }oroneiki 41.27] 65.24b 47.54i 6.471 8.54k 12.51d
Picual 36.91k 42584 3919k 6.20m 7.60n 11.41
N lanzan 45 40g-1 56.13e 42,0404 6.80k 804l 12.00¢
Agiuzi 36 82k 6l.8lc 51.11gh 7.3%h 10.85¢ G.50hi 14.20¢
sl F.oroneiki 5208f £5.4%a 62,036 8731 11.64a 11 14 1531
Picual 45.08hi 57.94de 45.52ij 8.20p 10.95¢ 9.63hi 14.25¢
\anzanill: 48 58p 6t), 70¢d 36.85¢1 £8.90a 7.37h 11.33b 1051 14.83b
Specific effect of Well | Sew: Well Sewaye Well | Sewa; Well | Sewdge
\valer resource 37.978 51.97A 41 78B 6.11B “ 145 7.80B 12.01A
S weftectof Mgzt Koroneik Picual  Manzmille  Agmz  Koroneiki Picual  Manzanille  Aggizi Koroneiki Picual Manzanillc Aggizi Koroneiki  Pieual  Asnzan
cultrivars 36170 54304 4069C 48728 |4083D  61.18A 43.15C  57.53B 8.05A 7.56C 7696 92.29D 10674  904C 10 0B
Specific eftect of OSL 1.UL 1.5 L 0.5L 10L 151 (5L 1.0L 1.5L 0:5 L 0L 1.5 L
irrigation rates 34.14C 44.71B 56.06A 38.69C 49,258 51.08A 5,69C 7.62B 93¢ 7.52C 2.778 12424

values of either specific or interaction effect follewed by the same capital or small letter/s; respectively are not significantly differant at 5% level
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B- Interaction effect

According to the three investigated factors, interaction effect
in the increase of stem diameter percentage and leaves dry weight
was increased significantly with Koroneiki cv. Hence, it is
responded to 1.5L./transplant of sewage water during both seasons.
Meanwhile, Aggizi cv. has the lowest values significantly as
irrigated with 0.5L/transplant wells water during both seasons. The
respons of increasing stem diameter (%) to different water levels of
irrigation, the four olive trees under study was in agreements with
Draz ,(1986), Gowda »(1998) and Magliulo e al (1999). On
reverse direction the leaves dry weight (gm) of different olive
cultivars and their response to different water levels in Olive
transplants were coincide with EI-Said et al » (1993) , Abo Talb
»(1998) and Laz et al , (1999).

IV.11.1.5. Leaves Average number and fresh weight (gm),
The specific and interaction response of olive cultivars
average number of leaves and fresh weight (gm) to different water

levels and source of water (wells and sewage) presented in Table
(42)

A- Specific effect

Generally, indicate that irrigation of olive transplants with
I.5L./transplant surpassed other treatments in number of leaves
and fresh weight (gm) during both seasons.

As for water source, irrigation with sewage water exceeded

the wells water in number of leaves and fresh weight (gm) during
two seasons (2000 & 2001).

——————————————— Results and discussion



130

Table (42) Average number of leaves and leay

of olive culti

fresh weight (gm) of olive transplants in response to specific cffect and interaction effect

vars (4 cvs.): water resources ( well & sewage); irrigation rate (3 levels) and their combinations during two consccutive
2000 and 2001cxprimental scasons.

Avenre numbar of leaves / plant

Leaves fresh weirtht (vm)

w_._m,.u:w: Cult 000 segson m 2001/season 2000 season L_! 2001 /season
aﬁ:m,_‘,_,ﬂ__ i Water resources WiLET Tesources

Well ._.r Sewage Well — Sewagu: Well | Sewage Well 1 Sewage
Agga 113.81q 204 40km 149 00s 219.00p 1190t 15.78m 16 00v 35.09m

mAL Koroneiki 156.600 266.20p 215.60p 297,70 15050 2781 19 995 86T
133.90p 229 40j 182.00r 250.10n 14.00s 26.001 18.311 35 18k

150.600 253 00h 206.90q 277.00Im 2707k 16.75u 34601

134.80p 23930 178901 281.301 17.95q 289 1334t 42 85h

0L 216,30k 364 .30d 271 00m 413404 1.70n 28010 49 08e
169.99n 27710 214 80p 32010 2497q 44 00g

Manzanillo 147 00m 331 u0e 247.10ne 27.85p 46 93f

Aggnzi 158.310 328.10e 241 300 3335m 5315d

Karoneiki 188 10a 367.30g 45,608 I8 76 60 702

Picuil 206901 380.10¢ 250,70k 463.60¢ 42.40¢ 32.97n 55 38c

PMunzallo 248.20h 455.60b 338.30h 511.80h 43.50b 36 90 56 91b

Specific effect of Well F Sew age Well Sewage | Sewage W | Sewage
water resource 150248 H8.09A 242 6B 363,250 20.698 34.74A 26.54B 45 93A

Avgn  horoneili  Picuwsl  Manzanillo  Agerm  Kaoroneiki Minza Aspm  Koroneiki _ Pieunl  Mencanillo  Ageizi Koroneiki  Picual fanzanillo
190.461) 19453A  2428¢C  272.56B [214.52D  35339A 326,078 2590D 293 27.35C 28 28B 81 30304 35130 30.691

Spucific effect of 051 101 151 0.5L 10L 0.5L 10L 15L 1.cl 15L
irrigation rates 188 48C 41028 3ITESA 22503C 287878 A 20.32C 17.23B 15614 35.96E 46 .08A

Values of sither spesific or intaraction effect followed by the same: capl

or small letter/s; respectively are not significantly ditferent at £% level

SCUSSIORN

Resulis and di:
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According to the cultivars, Koronieki cv. was exhibited the
highest number of leaves and fresh weight (gm) values in both
seasons followed by Manzanillo, Picual and Aggizi in descending
order in both seasons.

B- Interaction effect

As for number of leaves and fresh weight (gm) during the two
seasons  (2000&2001) Koroneiki olive cv. irrigated  with
[.5L./transplant sewage water had the superior values in
comparison with 0.5L./transplant and 1.OL./transplant. On the
other hand, Aggizi cv. irrigated with 0.5L./transplant wells water
showed the least values during 2000 and 2001 seasons. These
results were in agreements with Abd El-Rahman and El-
Sharkowi (1974) and El-Sharkowi and El-Monayari (1976) ,
El-Said er al, (1993) ,Gowda (1998) ,Hassan (1998) and Laz er
al, (1998) .

IV.11.1.6. Branches and root moisture content (%)

As related to specific effect of water levels and source on
branches and root moisture content percentage of olive cultivars
are shown at Table (43).

A- Specific effect

It is cleared that, as water level increased branches and root
moisture content percentage surpassed significantly in different
olive  cultivars during the two growing  seasons. The
I.5L./transplant level of water gave the best values in branches and
root moisture content percentage.

As for source of water, irrigation with sewage water increased

significantly branches and root moisture content percentage in both
seasons.




Table (43)Branches and root moisture content (") of olive transplants in response to specific effect and interaction cffect of olive cultivars
(4 cvs.): waler resources ( well & sewage): irrigation rate (3 levels) and their combinations during two consecutive 2000 and 2001

exprimental seasons.

ol
Lan

) branches mowsture content ( Rouot monstui e content (%) I.u
_HM.._w__ o ar 1000 seeson i 20011 /season 000 segs T 2001 fscason
transplant Water resourges willer resousces
_ Sew.age Well .— Well ~ Sewage Well _

Aggizi S5 Oilg-i 53 58 427 8 81y 66..16g-1 65 56H

05L Koroneiki 35.99ef 52511 6, 73h 70.14de 60.50f-h 66 29h

Picual 55.17%h 5218k ©1.5 66 70h 04 11) 6527

Munzanillo 34,49hi nS.6 68.29g 65 75 66.511h

57 84d 66, 3dht 69.29¢f 69 8la 67.17d

oL 59.0nbe 0835z 10.545b-d 674le-g 68.115¢-¢

58.37cd a5.6% 6267k 66..14fh

58.44c Ik 06.67h 66, 28hi 67.50d-1

Aggizi 60.¢.38 58.19de 60.51ab 69 4oef 68.27¢~ 69 3ab

5L Koroneiki 50.39 59.45cd il.53u | 48ab 68.37cd 69 47a

Picuil 60.42a 59.33cd 61.0% 07.98g 04.13) 68.18¢-

Manzanillo 50.63b 59 nToc 6! .06u 08,33z 68 (10c-c 68 19h¢

Specific effect of " Sewagt Scwage Well Sewage Well Sewage

water resource 55008 SE.01A 56,048 54364 06,978 08.83A 66,498 67 44A
Spucific effect of Asgim  horoneiki  Picusl  Mananille  Apeed Keron Picual Muanzanillo  Acgizi  Koroneiki  Picual  Mawanillo Ageen  Koronehi  Picual fanzanillo

cultri S0 381 57.41A 50.128 56 42B  |50.960 57144 738 5767A 69.75A 65.11C 68 508 n785A 67.76A 6513C 467121
effect of 051 1L0L L5L 0.5L 101 0.5 L 1.5L 051, 151
5314C 5677B 91 A 51400 57068 66 15( 69.034 63,79 68

Values of either specific or interaction afect followad by tha same capital or small lafter/s. respactively are nat signiticantly different at L% level



As for cultivars, Koroneiki transplants exhibited the highest
moisture content (%) of branches values in both seasons besides,
Manzanilla cv. in the second season only. Reversely, Aggizi,
Picual and Manzanello were the least values in the first season.
However, Aggizi and Picual cv. was the least values of branches
moisture content percentage in the second season (2001).

Concerning root moisture content percentage Koroneiki cv.
indicated the highest values in both seasons, in addition, Aggizi
take the same trend in the second season. However, Picual cv. gave
the least values in both seasons.

B- Interaction effect
As for branches moisture content (%) during the first season

(2000)  Aggizi, Koroneiki and Picual cv. irrigated  with
|.5SL /transplant sewage water had the superior values. Meantime,
the irrigation of the four olive cvs. under study  with
I.5SL./transplant sewage water showed the highest significant
values in comparison with the same cultivars irrigated with other
levels of water in the second season. On the other hand, Aggizi and
Manzanillo cvs. gave the least values as irrigated  with
0.5L./transplant wells water in the first season. However, the
second season (2001) Koroneiki and Picual cv. showed also the
least values as irrigated with 0.5L./transplant wells water,

Concerning root moisture content percentage Manzanillo
olive cv. irrigated with I.5L./transplant sewage water gave the
highest significant values in the first season. Meantime, the second
season (2001) Aggizi and Koroneiki surpassed other varieties as
irrigated with 1.5L /transplant sewage water.

In the contrary, Picual when irrigated with 0.5L./ transplant
well water had the lowest significant values of root moisture
content in both seasons (2000 & 2001).

DS e Results and discussion
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IV. 11.1.7. Root fresh and dry weight (gm)

Data in Table (44) indicated to root fresh and dry weight (gm)
of four olive cultivars as affected by the water levels and source of
irrigation during the two seasons.

A- Specific effect:

It is obvious that, the highest root fresh and dry weight (gm)
were noticed on the transplants irrigated with 1.5L./transplant
during the two seasons. Moreover, the sewage water surpassed
significantly the wells water in the root fresh and dry weight (gm)
in both season.

As for Koroneiki cv. in first season and Manzanilla cv. in the
second one were exhibited the highest root fresh weight (gm)
values. However, root fresh weight (gm) Picual was the least
values in the first season and Aggizi, Picual and Koroneiki cvs. in
the second season .

Concerning toot dry weight (gm) Picual cv. showed the
highest values during two seasons (2000&2001) and Aggizi and
Koroneiki cvs. gave the least values during both seasons
(2000&2001) .

B- Interaction effect

Concerning the interaction of three specific factors, Aggizi
and Manzanillo cv. was surpassed in root fresh weight (gm) when
irrigated with 1.5L./transplant sewage water in the first season.
However, in the second season (2001) Koroneiki and Picual cv.
was the highest values in root fresh weight (gm) when irrigated
with 1.5L./transplant sewage water.

Reversely Aggizi cv. (in the first season), Aggizi,

Koroneiki. Picual and Manzanillo cv. (in the second season) when
irrigated with 0.5L wells water showed the minimized values.

Results and discussion
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Table (44) Root fresh and dry weight (gm) of olive transplants in response to specific effect and interaction effect of olive cultivars (4 cvs.);

water resources ( well & sewage); irrigation rate (3 levels) and their combinations during two consec

utive 2000 and 2001 experimental

SCASOnS,
o Root fresl weicht (;zm) oot dry weiglt (gm) 1
__.:wﬂ_“_.w: Caltivar 2000 season H 000 'season [] 2001 /season
transplant Water resource:. WULET [2S0UrCes
— Sewage Well H—. Scwape Well | Sew.ige Well ﬂ Sewage
Agmz 30.67g 19.03k 30.20;: 5.9 9.57h 6.40n 10 40i
05L Koroneiki 15.03Im 30.30g 1960k 3036y .00n S.031 630 10.23))
Picual 17.60m 29.63hi 19 50k 3090y 6.601 S87g 7.00m 10 73h
Manzamllo 18271 30.29gh 19.25k 3L1s0 5.27m 957 6.39n 10 77h
Agma n2.62k 3723d 26.93h 35.83¢ 7.57k B.13i 12.63f
0L Koroneiki 23 80§ 38.60c 2517 39.33de 8.20 1257
Picual 23.70) 3597 24113 40 03¢d [1.97d 900k 1343d
Manzaiullo 13,00k 38.43¢ 24.504) 40.31¢ 11.37¢ 826! 13 10¢
Aggizi 1947 48.80b 31 .83fF 51,70h 14.10¢ 16.10j 15 70¢
5L Koroneiki 50.57a 32.13fF 52 44ah [4.57b 1010y 158%¢
Picual 38.47¢ 30 70g 51904 10.20F 14472 11 00g 16 83a
Munzanillo 50.73a 32101 5.!.80a 4.53h 14.40b 10.27; 16 53b
Spesific effect of | Sew age Well Sewage Well 1 Sewage Well | Sevage
WALET resolrnce 23.908 38.30A 25408 41.00A 7.798 11,854 3178 13.23A
Specific effect of Aggin  Koroneiki  Picusl  Mananilio Ager  Koroneli  Picual  Munzanillo  Augizn  Roroneiki icual  Mananillo  Ageizi  Koroneili  Picual fanzanillo
cultrivars 3091 32.16A 29,540 31 7SB  }33.001 33.17B 33.0°B 31.52A GalC 9.59C 10,294 9.30B 10.56C 11).59C 11,334 10921
Specific effectof 051 LOL 151 0.5L 10L 1.5L .51 10L L5L 051 1.01 15 L
irrigation rates 23.93C 3048 35.964 25,12C 32.40B 42.08A 786C 9.65B 11,984 §.59¢ 10 678 13 30A

Values of either specific or interaction effect followed by the same capital or small lstter/s; re:

spectively are not significantly different at % level.

Results and discussion
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Concerning root dry weight (gm), Picual olive cv. in both
seasons (2000 & 2001) irrigated with 1.5L./transplant sewage
water gave the highest significant values. In the contrary Aggizi
and Koroneiki cv. when irrigated with 0.5L./transplant wells water
had the lowest significance in the first season. Whereas, Aggizi,
Koroneiki, Picual and Manganillo olive cv. irrigated with
0.5L./transplant wells water showed the minimized values in the
second season. .The root and dry weight (gm) of different olive
cultivars and their response to different water levels in olive
transplants were coincide with El-Said et al ,(1993) , Abo-Taleb
et al, and Laz et al, (1999).

11.11.1.8. Leaf moisture content (%)

The specific and interaction effect of three water levels (0.5,
1.0 and 1.5L./transplant); water sources (sewage and wells) on leaf
moisture content (%) in olive cvs. showed in Table (45).

A- Specific effect

Data in Table (45) obviously indicate that the moisture (%) of
different leaves olive cvs. under study increased significantly with
raising the irrigation water level .

As referring to source of water, olive trees irrigated with
sewage water was superior in leaf moisture content (%) in both
season.

Concerning the olive cvs. manzanillo olive cv. has the highest
values of leaf moisture content (%) reversely, Aggizi, Koroneiki,
Picual and Manzanillo cvs. has no significant values of leaf
moisture content (%) in the second season.
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Table (45) Leaf moisture content (%) of olive transplants in response to specific effect and interaction effect of olive cultivars

(4evs.); water resources ( well & sewage); irrigation rate (3 levels) and their combinations during twe consecutive 2000 and 2001

experimental seasons.

Irrigation 2000 season Speeiiic 2001 scason Specilic
rate Cultivar = effect of ; effect of
n_ Walter resource irrigation Water resource irrigation
iraiisphant Well Sewage rate Well Sewage rate
Aggizi 68.80f 73.11c 68.75g 73.53ab
r sl>3 = 8 ” il
0.5L Koroneiki 69.211 73.51a-c 7141B 09.21fp 73.23b 71.19C
Picual 69.041 73.22¢ 09, 23fp 73.52ab
Manzanillo 71.284 73.1lc 70.26d-[ 71.79%
Aggizi 70.42de 73.34be 70.69¢-¢ 73.75ab
LOL Koroneiki 70.19¢ 73.70u-c 71 468 70.17d-f 74.51ab 208
Picual 69.071 73.65a-c 69.56e-p 74.08ab
Manzanillo 67.61g 73.72a-¢ 71.13c¢d 74.43ab
Aggizi 71.40d 73.54n-¢ 71.94¢ 73.28h
5L Koroneiki 70.79de 74.46a 72914 71.26ed 74.78a 72734
Picual 70.04de 74.17a-c 70.80c-¢ 74.26ab
Manzanillo 74.33ab 73.94a-¢ 71.53¢d 73.95ab
Specific effect of water Well Sewage Well Sewage
resource 70.23B 73.63A 70.38B 73.76A
YOI/l E: sl g £ F 1 T VRl " O .u. & i } il
Spibeifi ofEet oF ltivars Agpizi Koroneiki  Picual Manzanillo Appizi Koroneiki  Picual Manzanillo
71.77B  71.98AB 71.63B 72.33A 71.994 72.19A 71.91A T218A

values of either specific or interaciton effect followed by the same capital or small letters : respectively are not significantly different at 5% level
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B- Interaction effect

According to the interaction effect in the first season leaf
moisture content (%) of Koroneiki and Picual cv.) highly
influenced by irrigation with 1.5L./transplant sewage water.
Moreover Manzanillo irrigated with 1.5L./transplant either sewage
or wells coupled with Koroneiki, Picual and Manzanillo irrigated
with 1.0L /transplant sewage water gave the same trend.

Meantime, in the second season, Koroneiki, Picual and
Manzanillo irrigated with 1.5L./transplant sewage water contain
the extreme leaf moisture (%). Moreover, different olive cultivars
under study irrigated with 1.0L./transplant sewage water coupled
with Aggizi and Picual irrigated with 0.5L./transplant sewage
water behave in the same trend.

The reverse was true for Manzanillo cv. irrigated with
1.0L /transplant wells water exhibited the least significant values in
the first season. Meantime in the second season Picual cv. irrigated
with 1.0L./transplant wells water contain the least levels of leaf
moisture (%). Moreover, Aggizi, Koroneiki and Picual irrigated
with 0.5L./transplant wells water gave the same values.

IV.11.11. Chemical constituent

The specific effect of different water levels and sources of
water on chemical constituents of different olive cultivars referring
to photosynthetic pigments, macro and micro elements in the
leaves.

IV.11.11.1. Leaf photosynthetic pigments

Chlorophyll A, B (%) values presented in Tables (46) show
the effect of water levels and sources of water on different olive
cultivars.
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A- Specific effect

lrrigation with 1.5L./transplant from the two water sources
showed the highest chlorophyll A and B values in olive cultivars
during the two seasons, yet sewage water had better effect on
chlorophyll A and B in both seasons.

As for cultivars, chlorophyll, A gave superior values in
Manzanillo cv. but, in Picual cv. chlorophyll A, was the least
values in the first season. On the second season, Aggizi and
Koroneiki exhibited the highest values of chlorophyll A, but Picual
cv. was the least in chlorophyll A, content.

Whileas, chlorophyll B, in Koroneiki cv. surpassed in both
seasons. Moreover, Manzanillo cv. in the first season was the
highest values. However, Picual cv. recorded the reduced values of

chlorophyll B, in the both seasons Moreover, Aggizi cv. in the
second season.

B. Interaction effect.

As for chlorophyll (A) in the interaction effect Manzanillo
cv. urigated with 1.5L./transplant sewage water showed the highest
values in the first season. Also Koroneiki and Manzanillo CVS.
trrigated with 1.5L./transplant sewage water in the second season
gave the same trend

On the other hand Picual cv. irrigated with 0.5L./transplant
wells water respectively contains the least values in the first
season. Moreover, Aggizi and Koroneiki cvs. irrigated  with
0.5L./transplant wells water was the least significant values in the
second season.
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Table (46) Leaf chlorophyll (A) and (B) content (%) of olive transplants in response to specific effect and interaction effect of olive cultivars
(4 evs.) ; water resources ( well & sewage); irvigation rate (3 levels) and their combinations during two consecutive 2000 and 2001

ISCUSSION

experimental scasons .
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o 1 eaf cidorophyll (A) content (%) Leaf chlorophyll (B)content (%) 1
_5“._‘,_:,.".5 i =000 season _ 2000 segson H 2001 /season
transplent Water resaurces Waler FeSources

Well _ Sewage Well _ | Sewage Well | Sewage

Aggin 116651 0.8491 0.729] 0907 0.354k 0.3:8lm 0374k

051 Koroneiki (0.643m ,955de 0.744] 0.966d 0.320Im 1.393e-g 0.377jk 0.515de

Picual (.56 0823 0.677m 0.867g 0,189 0.3%%e-g 0.3000 0.520¢c-¢

Manzaullo 15150 090ig 0.584n 0.315n C.508ef

Aggia 1,790 0.900d (.840h (.968 03571k 0.380g-i 0.474g 04241

1oL Koroneiki 01.745k 0.979¢ 1.794; 1 O18¢ 1 428b 11.408c-e 0,395 0.5.36m-¢

Pic 0,741 0.920f 0763k 0322Im 140041 0.320n 0.530b-d

Munzanillo .86 0954de . 422h-d 0.404ef 0.429 0.518c«

\ggiid (.885g y 1.061ab 0.367ik 1385 h 0.496f 0.447h

il Koronuiki 1,840 0872g 1 076 (:.424be 0.425b¢ 04181 0.5145ab
Picu .80 08218 1.0470 0.373h-) 0.428b 0.345m 0.550a

PManzanlla 1.940¢ 0.967d 1 074 0.464a 0.427b 0.415hi 0.522c-¢

Specific effect of Well _’ Sew.ge Well Scewag Well | Sewage Well \~ Sewagre
water resoirce 17508 1955A 0.8008 0 984A (.3608 0.410A 0.389B 04994

Specific effect of Acgim  koroneiki Picusl  Menanillo  Agp Koroneila Picual Manzanillo Acgim  Koroneiki Picual  Maanillo  Ageii  Koroneiki Picual Aanzamllo
cultrivars 08628 0.804B 0 817C 0873A 09057 0.9124 ) B55C 08958 03636 0.400A 0.353C 0.403A 0.429C 0 464\ 0428C 04508

Specific effect of 0.51 0.5L 10L 1.5L 1,51 10L 15L 05L 1.0L 15L
igalion rates 0471C 0.797( 0897R 09804 0.336C 1.3918 0.412A N 04538 04704

Values of aither specific or interac tion effect folluwed by the same capital or small letter/s; respectively are not significantly different at 5% level
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Chlorophyll B, Manzanillo cv. gave the highest values as
irrigated  with 1.5L./transplant wells water in the first season
However, Koroneiki and Picual cvs. irrigated with 1.5L./transplant
sewage water scored the highest significant values in the second
season. Meanwhile, Picual cv. irrigated with 0.5L./transplant, wells
water exhibited the least values during both season. These results
are in harmony with Abd El-Samed 1995); Hassan (1998) and
Laz et al., 1999).

IV.11.11.2. Leaf carotene content (Y0).

Carotene (%) presented in Table (47) show the effect of water
levels (0.5, 1.0 and I.5L./transplant) and sources of water (sewage
and wells) on different olive cultivars.

A- Specific effect

Transplants irrigated with the high level of water gave the
highest the leaf carotene (%) during both seasons though the
sewage water had better effect than the wells' water during the two
seasons.

As for cultivars, Manzanillo cv. gave the highest values in the
first season in carotene content. Meantime, Aggizi had the highest
values during second season. The reverse was true for Picual cv.
performed the least values during both seasons.

B- Interaction effect

As for carotene, during the first season Aggizi, Koroneiki and
Manzanillo irrigated with I.5L./transplant sewage water contain
the superior values. Whereas, in the second season Aggizi irrigated
with 1.5L./transplant sewage water surpassed other cvs. On the
contrary Picual cv. irrigated with 0.5L./transplant wells water
showed the least significance in the first season. Besides Manzanillo
cv, imigated with 0.5L./transplant wells water gave the same
significance. These results are in harmony with Abd El-Samed
(1995); Hassan (1998) and Laz et al., 1999).
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Table (47) Leaf caroten content (%) of olive transplants in response to specific effect and interaction effect of olive cultivars

(devs.); water resources ( well & sewage); irvigation rate (3 levels) and their combinations during two consecutive 2000 and 2001

experimental seasons.

Irrigation 2000 seaon m_Wn_"_n 2001 scason mv,nnu:a.
g Cultivar - effect of Wter eflect of
o _ : Water resource irvigation ater resource irrization
anspian Well Sewage rate Well Sewage rate
Aggizi 0.247ij 0.292%f 0.267k 0.336ef
0.5 L Foroneiki 0.203k! 0.352bc 0.247C 0.276jk 0.350e 0.284C
Picual 0.151n 0.24Tij 0.2421 1.299h1
Manzanillo 0.174m 0.313d (.192m 0.307g-i
Aggiz 0.2501; 0.304de 0.322f 0.4089¢
LOL Foroneiki 0.236) 0.367ab 0.281B 0.312gh 0.390d 0.336B
Picual 0. 1881m 0.270fg 0.291ij 0.325fp
Manzanillo 0.289ef 0.336¢ 0.293j) 0.344e
Aggizi 0.255h 0.364ab 0.344e 0.408a
150 Koroneiki 0.2059gh 0.382a 03234 0.339%fl 0.434b 03784
Picual 0.216k 0.353bc 0.326fp {1.352e
Manzanillo 0.381a 0.369ab 0.377d 0,384d
Specific eflect of waler Well Sewage well Sewage
resouree 0.238B 0.330A 0.298B (.367A
Specific effect of cultivars Aggizi  Koroneiki  Picual  Manzanillo Asgizi  Koroneiki  Picual  Manzanillo
0.285C 0301B 0.238D 0.310A 0.357A4  0350B 0.305D 0.316C

values of either specific or interaciton effect followed by the same capital or small letters | respectively are not significantly different at 5% level
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IV.11.11.2. Macroelements
Macroelements (%) including: N, P, K, Ca and Mg in
different olive cvs. as affected by three water levels (0.5, 1.0 and
[.5L./transplant); and water sources (sewage and wells)

IV.11.11.2.1. Leaf nitrogen content (%).
The specific and interaction effect of three water levels (0.5,
[.0 and 1.5L./transplant); and water sources (sewage and wells) on
nitrogen content (%) in olive cvs. are presented in Table, (48).

A- Specific effect

Generally, trees irrigated with [.5L./transplant had the least
significant value of leaf N content regardless of olive cvs.. In
contrast to, irrigation with 0.5L./transplant both seasons. However,
transplants irrigated with 1.0L./transplant level of irrigation was
intermediate in N content As for the source of water, irrigation
with sewage water had better effect

Whileas, leaf N in Koroneiki cv. surpassed other cvs. in both
seasons. Moreover, Aggizi cv. in the first season. However, Picual
cv record the reduced values of nitrogen (N) in the first season.
Moreover, Aggizi, Picual and Manzanillo in the second one.

B- Interaction effect

During the first season the transplants of Koroneiki olive cv.
which irrigated with 1.OL./transplant sewage water has the highest
nitrogen values. Whileas, Aggizi and Koroneiki irrigated with
0.5L./transplant sewage gave the same trend in the second season.
On the contrary, Aggizi, Koroneiki, Picual and Manzanilo was the
lowest significant values when irrigated with 1.5L./transplant wells
water in both seasons Moreover, Aggizi, Koroneiki and
Manzsanillo (in the first season) and Aggizi, Koroneiki and Picual

== == Results and discussion



144

Table (48) Leaf nitrogen content (%) of olive transplants in response to specific cffect and interaction effect of olive cultivars
(4cvs.): water resources ( well & sewage); irrigation rate (3 Ievels) and their combinations during twe consecutive 2000 and 2001

experimental seasons.

Irrigation 2000 season e 2001 scason Specilic
sy Cuitivar - effect of - - effect of
wansolat Water resource irrigation Water resource irrigation
nsp Well Sewage rate Well Sewage rate
Aggizi 1.10k-m 2.66b 1.08hi 3.07a
0.5 L Koroneiki 1.214) 2.5% L8GA 1.24gh 3.15a 203A
Picual 1.25i 2.30d 1.21g-1 2.82b
Manzanillo 1.16i-] 2.63b 1.16hi 2.53¢
Aggiz 1.07k-m 242 1.03i 2.53¢
- . . . . 5
1oL Koroneiki 1.14-m 2.77a | 778 1.16hi 2.4lcd 1778
Picual 1.17i-k 2.16e 1.14hi 2.26de
Manzanillo 1.06Im 2.37cd 1.37g 2.29d
Aggizi 1.05m 2.31d 1.02i 1.84f
5L Koroneiki 1.10k-m [.90f 1.49C 1.14hi 1.77f 1 48C
Picual 1.15i-m 1.53h 1.13hi 1.75fF
Manzanillo 1.05m 1.79%g 1.09%hi 2.10e
Specific effect of water Well Sewage Well Sewage
(esouecs 1.13B 2,.29A 1.15B 2.38A
Specilic effect of cultivars Aggizi  Koroneikt  Picual  Manzanillo Apgizi  Koroneiki  Picual Manzanillo
1.77A 1.76A 1.59C 1.68B 1.76AB 1.81A 1.72B 1.76AB

values of either specific or interaciton effect followed by the same capital or small letters | respectively are not significantly different at 5% level
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(in the second season) irrigated with 1.OL./transplant wells water
in addition, Aggizi in both seasons when irrigated  with
0.5L./transplant wells water gave the same trend. This work go in
line with El-Khoreily and Salem 1989 Laz et al. 1999, EL-
Gazzar and Shehata 1982. Moustafa 2002.

IV.11.11.2.2. Leaf phosphorus and potassium content
Data in Table, (49) show different water levels (0.5, 1.0 and
I.5L./transplant) and two sources of water (sewage and wells) on
phosphorus and potassium content (%)

A- Specific effect

Referring to the specific effect of different water levels (0.5,
[.0-and 1.5L./transplant) on P, K content of olive cvs. the irrigation
with 1.5L /transplant was the extreme values during two seasons.

As related to the source of water, leaf samples taken from
trees irrigated with sewage water showed higher percentages of P
& K in both seasons.

Concerning, cultivar effect Koroneiki cv. was the highest
significant value during the first season in the P leaf content.
Reversely Aggizi and Manzanillo cvs. have the least significant
values in the same season. Whereas, all cultivars gave no
significance during second season.

According to olive cultivar transplants, Koroneiki cv.
contains the highest Potassium (K) content in in both seasons.

On the contrary, Manzanillo transplants were negatively affected in
both seasons.

= —=—==========Results and discussion
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able (49) Leaf phosphorus and potas
(4evs.); water resources ( well & sewa;

experimental seasons.

iwmn content (%) of olive transplants in respo
pe); irrigation rate (3 levels) and their combinat

nse to specific effect and interactio
jons during two consecutive 2000 and 2001

n effeet of ofive cultivars

leaf phosphorus content (%) Leat potussium content (%)
levigation . 2000 season — 2001 /seasan 1000 seeson i 2001/s
rate / Cultivar
wransplant Water resources wilter resources
Well | Sewage Well | Sewag: well | Sewage well | Sewage
Aggad 10,1301 0.153m 0.19314 0.767q 1.00hi 0.937hi 0.900gh
asL Karoneiki 150k 0.163lm 0.187j 1.9301 1.037g 0.590 0.793]
Picual 1 150k 1.187g- 0 160im 0183l 8670 0.940j 0.913hi 0.943h
Munzarullo 0,123 1.190gh 0.157m 0,177k (1 820p 1010k 0737k 0.790j
Aggizi 1163k 0.257¢ 0.200h-) 0.257¢c-¢ 1 807p 1.147¢ 1 080¢ 1.087¢
Koroneiki 0.1761 i.263de 0.250c-¢ 1.033g 1.150e 1.087¢ 1.333b
01730 0.240¢ 0.217gh §.247de 0.913m 1.050fg 10130 1,057ef
Manziillo 01635k 0253e 0.207hi 0.240el (1 897n 1.003( 0.8205 0933
Aggizi 1,297ab 0.227f 0.297s 018770 1.5302 1.090e 1.613a
Koroneiki 03108 2600b-d 0.167be 1.180d 1.247b 1.167d 1.6608
Picul (1.253e 0.277%d 0.260b-d 0.257c¢ (1.9901) 1.227¢ 1:22%¢ 1.613a
dunzaulle 0.210€ 0.283be 0.250¢c¢ 0227 01953k 1.143e 0.903gh 1.143d
Speific effect of _ Well Sewage Well Sowage Well | Sewage Well | Sewage
watsr reSOurce (11788 0.240A 0.204B 0.236A 19198 1.1324 09948 1.161A
Specific effect of Acgizi Roroneiki  Picusl Marcanillo 7z Koroneild icual  Manzanillo emz  Koroneiki __Picual Manzarillo Koroneikd  Picual _ fanzanillo
cultvars 0210BC 02194  011SAB 204C J0.221A 02214 02214 02184 10216 1.096A | 004C 0981D 1 1554 11286 0RSBC
Specific effect of SL 10L 15L 05L 10L 1.5L n5L 10L 15L 0.5 L 1.0L 13L
iirigation rates 165C 02128 0.2004 017X 02278 0262A 0.916C 1.007B 1 143A 0.870C 10518 1.3

Values of either specific or interaction offect followed by the s

ame capital or small letter/s: respectively are not

significanly different at % level.
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B- Interaction effect

Phosphorus (P) in Aggizi and Koroneiki olive cvs. gave the
highest values as irrigated with I.5L./transplant sewage water in
the first season. In the same time, Aggizi irrigated with
I.5L./transplant sewage water record the highest significant values
in the second season.

On the contrary, Aggizi and Manzanillo contain the lowest
values as irrigated by 0.5L./transplant wells water in the first
season. Moreover, Aggizi, Koroneiki, Picual and Manzanillo in the
second season irrigated with 0.5L./transplant wells water gave the
same trend.

As for potassium (K), during the first season Aggizi
transplants irrigated with 1.5L./transplant sewage water contain the
superior values. Whereas, in the second season Aggizi, Koroneiki
and Picual irrigated with I.5L./transplant sewage water surpassed
other cvs. On the contrary. Aggizi irrigated with 0.5L./transplant
wells water showed the least significance in the first season. Also
Manzanillo irrigated with 0.5L./transplant wells water was poor in
Potassium (K) content in the second season. These data consistent
with, EL-Gazzar and Shehata (1982 ); Zahran et al. (1987); Laz
et al. (1999) and Moustafa 2002

IV.11.11.2.3. Leaf Calcium and Magnesium content (%)
Table, (50) reveals the specific and interaction effect of three
water levels, two sources of water on calcium (Ca) and magnesium
(Mg) content (%) in four olive cvs.

A- Specific effect
Generally, revel that the I.5L /transplant level of irrigation

water increased significantly Ca and Mg content in different olive
cvs. under study during the two seasons.

= ===Results and discussion
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Table (50) Leaf calcium and manganese content (%) of olive transplants in response to specific effect and interaction effect of olive cultivars
(4evs.); waler resources ( well & sewage): irrigation rate (3 levels) and their combinations during two consecutive 2000 and 2001
experimental seasons.

Leaf culeiurn comtent (%)

Leal maganesium contet (%)

Irrigation o 000 sezson — 2001/5¢ason 1000/season — 200 | /season
rat Cultivar
wransplant Water resources willer TESOUrces
Well _ Sewage Well _ o Well — Sewage Well ~ Sewaire
1.223¢ 1.190e 1.243¢ 1.2231 0.24le 0.230e 0257 0.240f
0.987Im 0.983m 1,000m-u 0.983¢ 0.080fF 0.080f 0.080g 0.080g
1. 24ic 1.207d 1.253¢ 1 143; 0.247e 0.247 0.293e 0.25%e
Manzaullo | 043h 0.987m 1.070 0.987 0.080f 0.080f 0.080g 0.080g
Aggnzi 1.283b 1.283b 1.297d 1.287d 0.280cd 0.267d 0.287¢d 0.273de
1oL Koroneiki 013k 1.003)-k 1.010lm 1.0031-n 080f 0.080f 0.080g 0.080g
Picual 1.297b 1.283b 1327¢ 1.313¢ 0.283cd 0.287¢ .293bc 0.297b¢
nzatullo 1.070g 1957k-m 1.0901 0.99Tm-0 11,080 0.080f 0.080g 0.680g
1 343 1.3508 13670 0.307ab 1.293be 0310ab 0.307ab
1.030hi 1.020ij 1.037k 1.080f 0.080f 0.080g 0.080g
1.357a 1.387a 0.313a 0.3108 0.320a 0.317a
[Munzarulle | 100f 1.110h 0.080{ 0.080f 0.080g 0.080g
Specific effect of Well 1 Wwell W | Sew.ge Well | Sewage
water resource 11654 1.183A 11408 (1794 0.176B 01844 0.181B
Specific effect of Avgin _ Koroneili  Picual  Manzani Age Koroneili  Picual  Manzaullo  Aggim  Koroneik  Picus! Meruanillo  Apgeizi Kooneiki Picual fanzanillo
cultrivars 1.278B 1. 0teD 1.289A 1.036C  |1.2944 1.007C 1.297B 1.046C 0.1698 0.080C 0.282A 0.080C 02798 0 080¢ 02914  0080C
Specific effect of 51 1oL 151 0.5 L 10L L 051 10L 1.5L 05L |.0L 1.5
irigation rates 1.107C 1.154B 1.196A 11130 1.1658 1.205A 0,100C 0.1808 0.193A 0167 0.184E 0.197A

Values of either specific or interaction effect followed by the same capital or small letter/s, respectively are not significantly differert at 5% level,
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As related to source of water leaf of olive transplants
irrigated with wells water had the highest content in Ca and Mg in
both seasons under study.

Concerning the olive cvs., Picual olive cv. has the highest
values of Ca content in the first season. Meantime, Aggizi olive cv.
gave the same trend in the second season. Reversly, Koroneiki has
the least significant values in both seasons whereas, Manzanillo cv.
has the least values in the second season only.

Eventually, Picual cv. was the highest significant value during
both seasons in magnesium (Mg) leaf content. Reversly Koroneiki

and Manzanillo cvs. have the least significant values in the same
season.

B- Interaction effect

With regard to, Aggizi and Picual olive transplants irrigated
with [.5L./transplant both wells and sewage water has the highest
calcium (Ca) content during first season than other cvs.. Moreover,
Picual irrigated with the same level of wells water in the second
season only gave the same trend. On the other hand, during the two
seasons Koroneiki olive transplants irrigated with 0.5L./transplant
both wells and sewage water have the least values of calcium (Ca)
content. Moreover, Manzanillo irrigated with the same level of
sewage water behave the same trend.

Irrigation of Aggizi olive cv. with L.SL./transplant wells
water and Picual irrigated with the same level of both wells and
sewage water increased significantly magnesium (Mg) content in
the first season. In addition, Aggizi and Picual irrigated with both
wells and sewage water had the highest values of leaf magnesium
(Mg) content in the second season. On the contrary, most
treatments with all varieties under study showed the minimized
values of leaf magnesium (Mg) content in both season. The

T T T ss========esulls and di.\'('!l&'._\'i()l‘?
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response of magnesium and calcium to different levels of irrigation

are in agreement with EL-Gazzar and Shehata (1982). Moustafa
2002

IV.11.11.3. Microelements.

The different olive cvs. leaf microelements (ppm) (Fe, Cu, Mn
& 7n) as affected by water levels (0.5, 1.0 and 1.5L./transplant),
sources of water (sewage and wells).

IV.11.11.3.1. Leaf iron and copper content (ppm).

Concerning, the specific and interaction effect of three water
levels and two sources of water on iron (Fe) and copper (Cu) leaf
content of four olive cvs. showed in Table (51).

A- Specific effect

Generally, transplants watered with 0.5L./transplant irrigation
water (loss level) had higher significant leaves values of Fe and Cu
content in different olive cvs. under study. In contrast to, olive cvs
irrigated with 1.5L./transplant (high level) which showed the least
Fe and Cu value in both seasons. However, transplants irrigated
with 1.0L./transplant level of irrigation intermediate in Fe and Cu
content.

As referring to the source of water, olive trees irrigated with
sewage water was superior in Fe and Cu content in comparison.

As for cultivars, Manzanillo and Koroneiki cvs. were the most
significant in Fe leaf content,during the first and second season
respectively. The reverse was true for Aggizi and Picual, it was the
least values in Fe leaf content during the two seasons.

=== = Results and discussion



Table (51) Leaf iron and copper content (ppm) of olive transplants in response (o specific effect and interaction effect of olive cultivars
(4cvs.); water resources ( well & sewage): irrigation rate (3 levels) and their combinations during two consecutive 2000 and 2001

experimental seasons.

. 1eaf iron content (ppm) Leal cupiper content (ppm)
Imigation - 2000 sezson B | 200 | /season 2000 seeson | 2001 /seasan
wransplant e Water resources WilET [eS0Urces

Well _ Sewage Well | Well | Sewage W ell | Sewage

Aggid “3.56n 93,05 76.33p 93.451 26.601 29.03g 26.300 28 75h

Karonaiki 32.60§ 97578 7988k 96,99 29.60g 33,488 29.69f 33 83a

Picual 79.43n 9393 75.99q 93.97¢ 26.631 29.82My 26.79n 29 45g

Munzanillo 82.7 7082 79.051 97.18a 30.00f 33.14b 3063 3363b

Aggizd 78.200 2.35g T74.76r 92.35h 15.36n 1890h 2494 28.09jk

0L Koronuiki 3132 96.53b 78.35m 95.85¢ 8.5 3235¢ 28 16) 32 43¢

Piewl 7769 92881 74 43s 92.52¢ 28.31ij 25 41p 28 461

Manzanillo #1653k 691b 77.83n 95 .88¢ 30.90d 28 65h 32 2%¢

i T6.49q 90.7 73.07 90.89; 27.13k 24070 26.95m

4, 19,560 94 694 76.800 9.4.19d 30.¢3e 2711 31.28d

16.11r 91.15h 72.94u 91.00i 27.13k 23.94: 2795k

Manzzuillo 80.01m 95.08¢ 75.93q 94.23d 26.17m 20.13h 37.25 3067e

Specific effect of Well ] Sewame Well Scwage Well | Sew.age Well | Sewage

water resource 79.628 94414 76 18H 9:4.04A 26.708 30.05A 2691 30134
Spugific effect of Apgii  Roroneiki  Picus|  Menanillo  Age Koroneildi  Picual  Manzanllo  Agmz Roroneiki  Picusl  Man:anillo Agewzi Koroneili  Picual  anzanillo

cultrivars B5.17( 88.72B 85.20C 889¢A 83147 87014 43.48C 86 698 26.92(C 30.21A 16,76D 29 608 26.5:D 30.4218 700C 30524
Spucific effect of 051, 10L 1.5L 0.5L 10L 15L 05 L 1OL 1.5L 05L 101 1.5L
irrigation rates 88 104 H7.08B §3.56¢ 80.61A 85.)5B £3.63C 294984 28 42B 26.81C 20,884 28 55B 27.40C

Values of either specific or interaction effect followed by the same capital or small letter/s; respectvely are not significantly different at 5% level.
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Koroneiki transplants had the extreme significant values in
its Cu content in the first season. Meantime, Manzanillo gave the
higher level in second season. The reverse was true for Picual (in
the first season) and Aggizi (in the second season) were the least
values in Cu leaf content.

B- Interaction effect

As for the interaction effect, irrigation of Koroneiki and
Manzanillo olive cvs. with 0.5L./transplant sewage water increased
significantly Fe content in leaf during the first season. Besides
Manzanillo cv. gave the same significance of Fe content in leaf
during the second season. In addition, Koroneiki cv was the most
significant in Cu leaf content during the two seasons of study. The
reverse was true for Fe and Cu, Picual cv, irrigated wth
|.5L /transplant wells water during the two seasons of study gave
the least significant values. Besides, Aggizi cv (1.5 wells water) in
Cu leaf content in the first season only. The response of iron to
different levels of irrigation are agreement with Mohamed (1998),
Abd El-Azeem (1999) and Moustafa 2002 on the other hand the
response of copper to different levels of irrigation are
agreement with Mohamed (1998) and Abd El-Azeem (1999).

IV.11.11.3.2. Leaf manganese and zinc content (ppm)

The specific and interaction effect of different water levels
and two sources of water on manganese (Mn) and zinc (Zn)
content of four olive cvs. displays in Table ( 52).

A- Specific effect
Referring to the specific effect of different water levels (0.5,
1.0 and 1.5L./transplant) on Mn and Zn content of olive
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Table (52) Leaf manganese and zinc content (ppm) of olive transplants in response to specific effect and interaction efect of olive cultivars
(4evs.); water resources ( well & sewage); irrigation rate (3 levels) and their combinations during two consecutive 2000 and 2001

experimental seasons.

Leaf manuanese conten (ppm) Leaf zing content (ppm) J
Culvar 1000 ‘season | 2001/season 2000 ‘seasan | 2001 /sexson
Water resources Waler 1esources
Well | Sewage Well | Sewage | Sewage Well | Sewage
Aggz 12,72k 40.73d 32200 39.84r 15.02¢ 23.16f 26.52¢
e 05L Koroneiki 45.79h 44,378 3563k 44.73a 25.23¢ 2247h 25.65d
e ) Picusl 3353 40.72d 3266n 40.35¢ 27588 22 40h 27 46a
==t Manzaillo 36.08h 43864 36.73j 44.73a 2741b 21 .83 26 80b
Agpizi 20.79m 39.80e 30.44r 22108 1992k 2232h
oL Koroneiki 13.761j 42.55b 33 16m 22.03g 19.07m 21 55§
Picual 38.71F 3131q 2352d 16.28] 24.20e
Manzanillo 41 L0c 34.751 22.92¢ 18 71n 228%
Aggizi 3783g 29.37¢ 3735 1852k 15949 17 760
1 Koroneiki 31.401m 41.23d 3211p 41.48¢ 15.15m 18.08k 1535¢ 17.08p
Picual 31.04im 3T&Tg 29845 3781k 15841 19.77i 1583q 18.67n
PMnzanillo 32,83k 39.53¢e 33.15m 41.27d | 5.4 18.40k 15211 17 7%0
Specific effect of Well | Sewage Well Sewage Well I Sewage Well | Sewvage
v/ater resource 32.76B 40,754 32.62B 40 854 18.50B 22.63A 19.108 22.394
Specific effect of Aqmzi Koroneili  Picual  Manzanillo Agpizi  Koroneki  Picual  Munzanllo Agmizi Koroneili  Picus]  Manzanilio Agpizi Koronelki  Picual  Aanzanillo
cultrivars 35.19(C 38 134 35.588B 8 06A 31650 38.298 35.11C 38.89A 20716 19.99D 21.024 20 53C 20.94B 20,191 21314 20.54C
Spucific effect of 0.51, 10L L5 L 05L 1.0L 15L 0.51 10L 15L 051 101 15L
irigation rites 38.47A 16,678 3513 33.36 36.54B  35.30C 23954 20.57B 17.16C 21.544 20 998 16.70C

Values of aither specific or inleraction effect followad by the same capital cr small letter/s; re:

spectively are not significantly different &t % level
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cvs., the irrigation with 0.5L./transplant was the extreme values
during the two seasons of study. As related to source of water leaf
of olive transplants irrigated with sewage water had the superior
content in Mn and Zn in both seasons.

Koroneiki and Manzanillo olive cvs. had the most significant
values in Mn content during the first season. Meantime,
Manzanillo cv. only gave the same trend in the second season.
Reversely, Aggizi cv. was the least significant values in Mn
content in both seasons.

In addition to Picual olive cv. had the most significant value
in Zn content in olive cvs. during the two seasons. Reversely
Koroneiki cv. was the least significant values in Zn content in both
seasons of study.

B- Interaction effect
Generally, the interaction effect of different factors on olive
cvs. revealed that leaf of Koroneiki and Manzanillo cv. irrigated
with 0.5L./transplant sewage water exhibited the highest Mn
during the two seasons of study. Meantime Picual cv was the
highest significant values in Zn content when irrigated with
0.5L./transplant sewage water in both seasons.

The reverse was true for Aggizi (in the first season) and
Picual (in the second season) irrigated with 1.5L /transplant wells
water was lowest in Mn content. Moreover, leaf Zn content was
reduced in Koroneiki and Manzanillo cv irrigated with
1.5L./transplant wells water during the two seasons. These data
consistent with Mohamed (1998) and Abd El-Aze Mohamed
(1998) and Abd El-Azeem (1999).

As a conclusion, Though, the irrigation with sewage water
improved the growth of different olive cvs. under study, fruit
characters, production and yield of fruits and oil content in
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comparison with wells water, we can’t recommend sewage water
for olive irrigation instead of wells water especially when we
consider the suggesting of Mark Morian and Russo, (2001) in the
olive care book which reported that the maximum permissible
contaminants of lead (Pb) in olive fruits should not exceed 0.5mg
Kg' and Cu 10 mg Kg"'. It is obvious that, in our work Pb was
more than this value, especially in Aggizi cv. when irrigated with
60L./tree sewage water, however the Cu content in olive fruits
irigated with the same level of water and the same source didn’t
exceed the permissible contaminants in olive fruits. For the rest of
heavy metals in olive fruits content under study there were no
available references about the permissible contaminants value.
Eventually, the different olive trees varieties cvs under study

was highly responded to the 120 Litree level of either sewage or
wells water in the mulched soil.
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