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Abstract

The effect of irrigation of some Ocimum species (O. basilicum, O.
kilimandscharicum and O. minimum) with saline solution of 750, 1500,
2400 and 3600ppm along with control of 315ppm on its growth yield,
oil composition, soil and insect attacking was studied. The results indi-
cated that the high salinity levels (2400 and 3600ppm) caused signifi-
cantly reduction in fresh herb yield of all studied Ocimum species. O. ba-
silicum could tolerate the salinity level of 750ppm. Whereas O.
kilimandscharicum and O. minimum could tolerate the increasing salinity
up to 1500ppm.

Saline irrigation water had slight effect on the essential oil per-
centage in the three Ocimum species. Some of the essential oil constitu-
ents increased with increasing the salinity levels as methyl eugenol and
camphor in the O. basilicum and O. kilimandscharicum, and linalool in all
studied Ocimum species. While eugenol and alpha terpineol decreased
with increasing the salinity levels.

Soil analysis after the plant harvest indicated that salt content
of the irrigation water had a dominant effect on soil salinity. The SAR
and KAR values showed an increase with increasing salinity levels but K/
Na decreased. The white fly, aphids, jassid and mealy bugs attacked Oci-
mum species during the two experimental seasons.

O. basilicum and O. kilimandscharicum were more susceptible to
B. tabaci attacking than O. minimum. Whereas O. minimum was more
susceptible to A. gossypii attacking than other studied Ocimum species.
B. tabaci and A. gossypii populations increased with increasing salinity
levels on all the three of Ocimum species.

INTRODUCTION

The medicinal and aromatic plants are special and important all over the world.

The local interest in extending the area cultivated with medicinal and aromatic plants
would give a great profit.

Utilization of the saline water in irrigation is very important to overcome the

shortage of water. Medicinal and aromatic plants differ in its degree of salinity toler-
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ance. (Basil) which was chosen for these experiments are very important member of
family Lamiaceae.

Ocimum species are aromatic herbs used in traditional medicine and its essential

oils are used in industry and perfumery (Kharti, et al., 1995)

Fresh leaves used as antispasmodic, carminative, mild sedative and it may be
employed in wide range of simple gastro-intestinal complaints. It is also used in the culi-
nary purposes (Salem, 1995). Basil oil contains too many of the principal compounds
such as linalool, cineol, camphor, eugenoal, ...etc. It is also used very widely in countless
medicinal preparations, flavoring confectionery, food condiment, cosmetic and per-
fumes (Hassan and Haikal, 1988).

Many researches studied the effect of different levels of salinity on the growth,
essential oil percentage and constitute of several medicinal and aromatic plants.

Hussein, et al., 1999 studied the effect of salinity levels on some varieties of Oc-
imum basilicum. He found that the level of salinity (1500ppm) caused an increase in
plant height, number of leaves/plant, fresh and dry weight of leaves as well as oil per-
centage and content in O. basilicum var. Purpurascens.

El-Shafey, et al., 1991 recorded that plant height of O. basilicum was significant-
ly decreased by increasing saline water irrigation at 2000 and 4000ppm concentra-
tions.

Abou El-Fadl, et al., 1990, found that the level of salinity (3000ppm) caused a
reduction in total fresh herb yield of peppermint, however it could tolerate the salinity
level of 1500ppm, whereas Spearmint could tolerate up to 3000ppm. As well as, saline
irrigation water had slight effect on essential oil percentage in both species.

Hussein and Abd El-Nabi (1996) studied the effect of saline solution irrigation of
2560ppm along with control of 300ppm on damsisea oil. They found that damsisea oil
percentage increased by salinity level increasing. Most components of the oil especially
cineol were significantly increased.

The yield of medicinal and aromatic plants is affected not only by the saline wa-
ter irrigation but also by the insects and pests, which regarded as one of the important
factors responsible for the reduction of medicinal and aromatic plants yield. Therefore,
it was very necessary to make an attempt through these experiments to study the ef-
fect of different levels of salinity on the soil, growth of Ocimum species, essential oil
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percentage and its components. Also it aims to survey the insect and pests that attack
Ocimum species and determine the efficacy of irrigation with saline water on these in-
sects.

MATERIALS AND METHODS

The present experiments were carried out in Sabahia Horticulture Research Sta-
tion, Alexandria, through two successive seasons of 1998 and 1999. Three species of
Ocimum plants were chosen for these experiments. These species were Ocimum basili-
cum (annual plant) (Bailey, 1986), Ocimum kilimandscharicum and Ocimum minimum
(perennial plants). In these experiments the perennial species were cultivated as annual
plants, i.e. all the species renew their planting every year.

Seeds of Ocimum basilicum and O. kilimandscharicum were obtained from Medici-
nal and Aromatic Plants Research Department, Sabahia, Alexandria. Terminal stems of
Ocimum minimum were obtained also from the same place. The seeds of O. basilicum
and O. kilimandscharicum were sown in pots 40cm diameter, on February, 27th 1998
and 1999. The media used for seed germination was 2clay: 1sand by volume. After
two months from sowing the seedlings were transplanted to 15cm diameter pots and
one seedling was planted in each pot. Three weeks later, plants transferred to the final
size of glazed pots of 40cm diameter and 10 Kg of the soil capacity, physical and
chemical properties of the initial soil are shown in table (1 and 2). The same previous
steps were carried out on the terminal stems of O. minimum, which has been planted
on February 27t

All plants were given an equal dose of N-P-K at documented rates. Five levels of
an artificial saline water were used; these levels were tap water as control; 315, 750;
1500; 2400 and 3600ppm. Saline solution was prepared from a mixture of 2:1 Sodium
and Calcium both in chloride form respectively. The pots were irrigated with tap water
for four weeks before irrigation with the saline water. Irrigation water was applied to
raise the soil moisture content up to the field capacity with 15% excess as leaching
fraction to avoid salt accumulation in the pots.

The experiments were planned in a complete randomized block design with three
replicates, each replicate contained fifteen treatments (i.e. Five salinity levels by three
Ocimum species) and three pots were used for each treatment. The normal agriculture
practices were done for all pots of the experiment. Plants of all species were harvested
when the plants were in full bloom and the lower leaves begin to turn yellow (Guenther,
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1961). The annual species were reached to flowering stage earlier than the perennial
species. Therefore the date of the first and second cuts of O. basilicum, O. kilimands-
charicum and O. minimum was (on August 10" and September 29'"), (on August 22"
and October 16", and (on August 28" and on October 30'") respectively.

Two cuts were taken in each season, the following data for every cut were re-
corded in each treatment: plant height (cm), number of the main branches per plant,
fresh and dry weights of herbs per plant (gm), percentage of essential oil and its con-
stituents.

The essential oil was extracted by water distillation according to the method de-
scribed by Guenther (1961) and British Pharmacopeia (1968). The components of es-
sential oil for Ocimum spp. were determined by using the Gas Chromatography — Mass
Spectrum Technique.

Conditions of GC- MS:

Information Conditions
* Instrument M SD 5971 Hewlett Packard
* Column Cupper Capillary Column

60m X 0.25mm X 0.5um film thickens
« Stationary Phase Polyethylene Glycol

* Flow rate 1.5ml.H/min
* Column temp. 30-220C2

* Rate temp. 52C/min

* Injection temp. 250°C

* Detector temp. 280°C

* Recorder HP

The oil constituents percent were estimated from the measured peak area of the
chromatogram according to Heftman (1967), Guenther and Joseph (1978).

The obtained results from each cut during both seasons were statistically ana-
lyzed according to Snedecor and Cochran (1974).

At the end of the second season, soil samples were taken from the pots,
crushed and sieved. Saturation extract analysis was made according to U.S salinity la-
boratory (1954). Three plants from every treatment of each replicate were examined
weekly before each cut to survey insect pests attacking the plants during two seasons,
statistical analysis of the insect pests data was made according to Steel and Torrie
(1981). ’
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RESULTS AND DISCUSSION
|. Effect of saline irrigation water on the soil

The final analyses of soil after the second cut of the second season are present-
ed in table (3). Electrical conductivity (EC) of the soil paste extract was increased with
the increase in salinity levels. The correlation coefficient between EC of irrigation water
and that of soil was extremely high (0.9). The SAR and KAR values tended to increase
with the increasing of salinity levels.

1l. Effect of salinity levels on the vegetative growth
1. Plant height (cm)

Data of means of the plant height of basil as influenced by the different levels of
salinity are given in table (4). Data indicate that there were significant differences be-
tween the treatments in the plant height within each species by using the different sa-
linity levels. Results showed that the plant height of O. basilicum and O. kilimandschari-
cum decreased significantly in most treatments when the plants were irrigated with the
high salinity levels (2400 and 3600ppm) as compared with the control treatment (tap
water). El-Shafey, et al., (1991) in agreement with that reported these results on O.
basilicum, El-Keltauwi and Crotean 1987, on spearmint and Meawad Mahmoud (1999a)
on Egyptian henbane. Such decrease in plant height might be due to that salinity de-
creased cell division of plant as reported by Bolus, et al., 1972 on Castor bean. Low sa-
linity level (750ppm) gave a significant increase in the plant height of Ocimum basili-
cum over the control during the whole first season and during the second cut of both
the two seasons for O. kilimandscharicum. Also there was a significant increase in the
plant ‘height of O. kilimandscharicum after using the salinity level (1500ppm) in the
second cut of the second season.

The results in table (4), showed that the high salinity levels (2400 and
3600ppm) had no significant effect on the height of O. minimum plants, while the plant
height was generally increased as salinity levels in irrigation water decreased compared
with control. Similar results were obtained by Hussein 1999, on O. basilicum var. Purpu-
rascens and Abou El-Fadl, et al., 1990 on peppermint.

2. Number of branches per plant

It was observed from table (5) that the effect of different concentrations of sa-
linify on the number of branches of the three species of Ocimum was insignificant dur-



569

SALEM, A. G. et al.

82°0 |48V | LS0°01€8°0 [L9°VL | 2L’ 8|00°0L|vECL |[EEBL | LE'C | €EL'0 |€€'8 | C29°¢E 009¢€

62°0 |99'¥ | #90°0[48°0 |LS'€EL | ¥6°9 | 00°0L {8L'EL |£9°9L [ 68°L | LL'0 |62°8 | LE'E 00¥2

/20 |87'€[080°0|€L0| LI'6 | 82°G| L9'8 [06°0L {€8°0L [ k9L | 80'0 [LE€'8 | €S'C 00G}+ wnwuw

92°0 |GS'2|S0L'0|€L0| £46°9 | 22'L| 8L°L |OV'OL | €€°'8 | 0G'L | LO'O |¥E'B| CL'C 0SL
)

oeo|6eL|9Lte0|L80| €Oy |vP'6| 22'L | 886 | LL'6 | PP | 90°0 |92'8 | €671 Aok mu—umw

62°0 |¥6°G | 6V0°0|€8°0 |L0°LL | 0S'9|00°0L}ELCL |LL'6L | PL'@| €EL'0 |€E€'8 | BL'E 009¢€

92'0 [ 64V | #S0°0 | LL°0 |0EPL | 0G°L |82 0L |OL'VL [L9°9L | 00°C | cL'0 |9€'8 | LE'E 0o0ove

1.2°0|88°€(020°088°0|ZE°LL|€E'8| 68°8 |62V} |[€EECEL | 68| LL°O |2E'8| L6'C 0061} wnolie

620 |8s2|soL0ofz20|€eeL | 9] 8.2 |6S6 [L£9°LL]| L9k ]800 [veE8|eve 0G/| uUdspuewliiy
O13U0

92’0 |€2'L|2ke’0|0L 0| OE'E | 00'S| ¥¥'6 €26 | 06°L | 6€°L | 900 [0E'B | S8°L o mn—umw

60 [08°G| 1800 |0O¥ L |0S'9L | 29°G|9G'0L|06°C) {€8°0C | 90°Cc | CL'0 [2€'8 | 8V'E 009¢

82°0 [ LS’V | 190°0|08°0 |02 €L | LL'QO|9S0OL|L¥'CL {€8'GL | 26°L | LL°O [2€'8 | 0E'E 00ve

82'0 |8F'E|€80°0|€8°0| L6°6 | P9 {00°CL |OC }} {LL' VL | 8L} | 60°0 |0E'8B | 62°C 000G} wnoiiseg

Ge'0|8e°2|0SL'0|26°0 | £S°9 | 90'8| 22'L |0S'OL JOOQOL | PP'L | 900 |SE'8 | 80'¢ 0S.L =
011000

62°0|2L'L|092°0|S8°0 | 0E°E | L9'9{€E8OL|SP'LL | OG'L | 8G'L | 800 {228 | 86" vok mrm

[ ¥ o € €
i | L A +EN |4 PN L, 4B | 708 J0 OOH|. .*Q0 = Tva wdd jeney -
(1/6w) suoneos ajgnjog| (7/6w) suojue s|gnjos 03 Auunes 5 Wodloo

(6661) uoseas puooes
By} JO IND PUODSS B IBYY ‘dds WNWIO UM PareAlnd (10s Jo saliedold |eolwayd dy) Uo sjoAd] Ajulies Juaiayip JO 199)3 '€ 8|qeL




EFFECT OF SALINE IRRIGATION WATER ON GROWTH OF INSECTS

570

960°¢ €E€E'G L2G'6 889 L S0'0 18 a's™
H e6've| HOH4 oL'8y 94 e 08'9F 009¢
H 00°Ze| HO €2'9Y 94 ocoy| 4 02'LS 00¥2
L¥'0Y 430  /6'2S 300 LS§'eS 3aQ /6°eS 00G!
4 06°2Y 300 EL'vS 54340 €e'ly| 43 15'2S 0SZ
H L1268 H LEVY ) gz'og| 15'6Y (loquod) sle wnwiuin
4 oL'er 430 00°€S aog €e'9s ao  ¢€L'e9 009¢
3 00°9¥% 430 022S 08 €245 aogd €£'S9 oove
vez 09 VEE'E9 300 €£'1S VEV'EL 006G}
g €€'/S av.9'i9 V06'69 avev L. 052
a LL°1S gvoL 09 0g ei'4Ls VLS VL (jouog) girg|wnopieyospuewiy
8L 0v| HD L2'SY 943 eeer| 4 LL'6Y 009¢
3 0L°9% 543 €2'0S 4300 /8'8v| 43 19°1G oove
08 0095 08v02'6s ao 00°€s a €€°09 00G}
O €2'SS aog olL'/s av.ie'v9 09dVve6'69 06.
08 L[99S 0gv00°'6S ao  ev'ss a 12719 (jouod)  GLe wnajjiseq
no u:N nd «m_. ind v:N mno -w—.
widd
‘dds wnwyioQ
6661 8661 19Aas]  Ayuijes

SUOSESS 6661 PUe 8661 Bulnp ‘dds wnwioo jo (W) Wbiey 1ueld eyl uo sjeas| Alluijes Juaiayip Jo 10843 v 8|qe L




571

SALEM, A. G. et al.

s'u s u £65° | s'u S0'0 1 Q'S
(W7 66°€ HO 08'G] €I'¥ 009¢
0L'S 2L's 43a 66'L] 00°'S oove
ev'8 0L'9 aog L6l e¥'9 00§}
ee’L GG'S gavezoL| SS9 0§/
oL'9 00'S 5} €19l 66°S (losuod)  sie wnuwiuly
/Y9 68'v HO 009 SSv 009¢
61°8 L9V 94 L¥'9| 68°S 00¥2
ey 0l 08'9 vZL LY 0b'2 00§t
LE'6 0z'. v68'0Ll €¥L 052
8L €19 340 A VAR (joluo))  Gire|wnopieyospuewifhy
oL'¥ €e'e H er'y| 0€'v 009¢
68'S ee'y HO 0L'G| LL'S o0ove
68°'. LL'S 0gyv S.'6| 66°S 0061
09°9 18°S 300 gz8l €19 06Z
€€°G SS'Y 943 19| €€'9 (lojuod)  gie wnotjiseq
mo .2 [N g1 no .2 mo o1 i »
dds wnuwyo0
6661 866 | lenel Ayuires

SUOSEOS 6661 PUB 866 BuLnp dds wnwio jo jueld 1od sayourIq UBW BY) JO JOGWNU U} U0 S|oA8] Ajules JusIalip JO 108)T 'S 8|qeL




572 EFFECT OF SALINE IRRIGATION WATER ON GROWTH OF INSECTS

ing the first cut of the first season and, the whole second season. It is also shown in ta-
ble (5) that the number of branches of O. basilicum was significantly reduced as a re-
sult of the application of high salinity level (3600ppm), while the growth was stimulat-
ed under the salinity level (1500ppm) as branching. It was significantly increased
compared with the control.

High salinity levels (2400 and 3600ppm) significantly decreased the number of
branches of O. kilimandscharicum. These results might be related to the fact that salini-
ty directly has been affected on the vegetative buds under the soil surface that inhibit-
ed its growth and meristems activity (Abou El-Fadl, et al., 1987) on lemongrass. Kan-
deel and Elwan in line with those state these results, 1991 on marjoram, and Ramadan,
1996 on guar.

There is a significant increase in the number of branches of O. kilimandscharicum
and O. minimum after using the salinity levels (750 and 1500ppm). Also the level of
salinity 2400ppm caused a significant increase in the number of branches of O. mini-
mum. These results varied than those reported by Kotb and El-Gamal, 1997 on Lupinus
termis (Forsk). While these results were in harmony with those reported by Hussein,
1999 on O. basilicum var. Purpurascens.

3. Fresh herb weight (gm)

It is clear from data listed in table (6) that there were a significant reduction in
the fresh herb yield per plant for all species during the two experimental seasons when
plants were irrigated with the saline water of 2400 and 3600ppm compared with the
control. In the first season the level of salinity (3600ppm) caused a reduction in fresh
herb weight of O. basilicum by about 38% compared to about 20% and 23.8% in the
weight of O. kilimandscharicum and Q. minimum respectively. Similar results were ob-
tained by Hussein, 1999 on sweet basil plant and Faid, 1997 on Nigella sativa. The de-
crease in fresh weight of plants might be due to that salinity increased osmotic pres-
sure which caused a drop in plant water content as found by Sanchezonde and Azura,
1979 on tomato plant. High salinity levels could cause a depression in photosynthetic
activities resulting in low CO; fixation. The absorption of minerals could be related lead-
ing to low plant metabolism.

Data in table (6) also show that the fresh herb yield of O. basilicum increased
significantly by about 8.2% compared to the control plant resulted from the application
of the salinity level of 750ppm. The levels of salinity 750 and 1500ppm caused - in
general - significant increase in the fresh herb weight of O. kilimandscharicum during
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the second cut of the first season and the whole second season. The recorded increase
was 11.6% in the second season after using the concentration of salinity (1500ppm)
compared to the control plants. A similar trend was also observed in the fresh herb
weight of O. minimum.

The heaviest plants were obtained in the first season after using the level of sa-
linity of 1500ppm. The increase in the O. minimum fresh weight had reached about
12.9% compared to the control. These results are in accordance with the findings of
Abou El-Fadl, et al., 1990 on spearmint.

From the previous results, it could be concluded that O. kilimandscharicum and
O. minimum could tolerate high salinity levels up to 1500ppm, while; the levels of salini-
ty above 750ppm affected O. basilicum. Such results might be due to the genetic vari-
ations among the used of Ocimum species which led to tolerance variation to soil salini-
ty conditions between these species.

4. The herb dry weight (gm)

The obtained data in table (7) revealed a significant decrease in the plant dry
weight of O. basilicum in the two experimental seasons as a result of using the levels of
salinity (1500, 2400 and 3600ppm). The difference between the level of salinity
(750ppm) and control was not significant. These results are in agreement with the
findings of Kandeel and Elwan (1991) on marjoram.

The high level salinity (3600ppm) caused a significant reduction in the herb dry
weight of O. kilimandscharicum in the first season only, while, the two levels salinity of
750 and 1500ppm caused a significant increase in the second season compared with
the plants irrigated only with tap water (control). There was a significant decrease in
the plant dry weight of O. minimum in the second cut of the first season when the high
level of salinity (3600ppm) was added. The decrease in the dry weight of plants due to
salinity treatments might be attributed to that salinity reduced the synthesis of organic
matter in the plant as mentioned by Kabanov, et al., 1973 on pea. The salinity level of
750 and 1500ppm caused a significant increase in O. minimum plants in the two-
second cuts of the first and second seasons. The differences between the control and
the different levels of salinity were insignificant during the first cut of the first season.
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|. Effect of saline water irrigation on the essential percentage and
its composition

1. The essential oil percentage

The data obtained in table (8) indicate clearly that plants of Ocimum spp. irrigat-
ed with different concentrations of saline water produced herbs contain almost similar
percentage of essential oil in the first cut of the two exberimental seasons. The highest
salinity level of 3600ppm caused a significant reduction in the essential oil percentage
of O. basilicum, only in the second cut of the first season. Similar results were obtained
on sweet basil by Hussein, 1999 and El-Shafey, et al., 1991. The decrease in oil pro-
duction might be due to the decrease in plant anabolism (Penka, 1978 on official
plants).

The essential oil percentage of O. kilimandscharicum increased significantly as sa-
linity level in irrigation water increased up to 2400ppm in the second cut of the first
season compared to the control. In the second cut of the second season there was a
significant increase in the essential oil percentage of O. kilimandscharicum after using
the salinity levels of 750, 1500 and 2400ppm compared to the control. These results
are in harmony with that obtained by Hussein and Abd El-Nabi (1996) on damsisea oil.
Morales, et al., 1993, suggested that on increase in oil content in some of the salt
stressed plants might be attributed to decline the primary metabolites due to the ef-
fect of salinity. Salinity levels had no effect on the essential oil percentage of O. mini-
mum in both the two seasons.

2. Essential oil constituents

Data of means percentage of principle compounds of Ocimum species oil as influ-
enced by the different levels of salinity are given in table (9). Data show that some of
the oil constituents are present in the three species of Ocimum such as linalool, alpha
terpineol, methyl eugenol and eugenol. While others, such as alpha pinene, beta pinene
and ocimene were only detected in O. minimum and in O. basilicum. D-limonene was not
detected in O. minimum and in O. kilimandscharicum with high salinity levels (2400 and
3600ppm). Cineol disappeared in O. kilimandscharicum. Camphor was detected in both
O. basilicum and O. kilimandscharicum, while; alpha terpineol was not only detected in
O. minimum when plant was irrigated with tap water and saline water contains 750ppm.

Data in table (8) illustrated also that the increasing of salinity levels as compared
with contro!l treatment had significantly increased most components. These results
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may lead to an accumulation of organic acids in response tap water stress caused by
differential water potentials between the plant and the. soil solution (Hussein and Abd
El-Nabi, 1996). These results also are in accordance with the findings of Boselah
(1995), who reported that linalool and cineol in coriander oil increased with increasing
the salinity levels.

VI. Population densities of insects and its effects with salinity

The population densities of insects associated with Ocimum species during 1997
and 1998 seasons were recorded in table (10). It is shown that each of Ocimum spe-
cies (O. basilicum, O. kilimandscharicum and O, minimum) were attacked by the white
fly (Bemisia Tabaci), Aphids (Aphis gossypii), Jassid (Empoasca spp.) and mealy bugs
(Icerya aegyptiaca) during two seasons. There were significant correlation between in-
sects and intervals, where the population of B.tabaci and Empoasca spp. increased dur-
ing September and October. And A.gossypii population increased during July and Au-
gust. This result is in agreement with that of Abd El-Nabi, et al., 1996. As shown in the
previous table, there were significant correlation between B.tabaci population and Oci-
mum species where O. kilimandscharicumand and O. basilicum were more susceptible to
insect attacking than O. minimum. B.tabaci population in all Ocimum spices increased
with saline water increasing. Data show that O. minimum was more susceptible to
A.gossypii attacking than the other species where A.gossypii population increasing oc-
curred with saline water increasing. Correlation between Empoasca spp. and Ocimum
species was not significant. There were small populations of /. aegyptiaca on the stud-
ied Ocimum species.
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Effect of salinity levels on Ocimum oil constituents.
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1. Alpha pinene 2. Beta pinene
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Fig. 1. Chromatogram of Ocimum oil constituents affected by different salinity levels
(O. basilicum; A, B, C, D and E); (O. kilimandscharicum; F, G, H, | and J) and (O.
minimum; K, L, M, N and O).



EFFECT OF SALINE IRRIGATION WATER ON GROWTH OF INSECTS

582

(eoeyjdAbay ') Anqieow = g’

11dAssob siydy = 6y

dds poseodw3 = p

joeqe) Bisoweg ="1'g

eoyubis 10N = 'S'N Ajoanoadsal '100°0 ‘10°0 ‘S0°0 ¥e eoyubis ,.." .. . 218ym
TSN () AT 670¢ | TSN —eel2020 2Ly 0 o026 LL E S FREEET
(s'N) (s'N) 4eel)09°2 02092270 .6561°0 (s'N) (s'N) 688"} sajlueA udamlag
.62L1°0 ..0225°0 40.688°2 e lE96°} 4568170 ++.050€£°0 4. £189°0 £904° 1 S[eAaIU| USBMISE
a'n pisser 11dAss06"Y foeqel’g ‘an pissep 1idAssob'y 1oeqeL’g ‘a'sM
560 000 000 052|000 €60 £€8 002[000 290 L9'0 €E'0 00°F 000 000 00|000 002 000 00°2]00°0 002 000 002 ML
£6°0 00'2 00°0 00°0 {000 29°0 00°S 00°0 |00°0 490 L9+ 190 002 00'¥ 000 00°ZL[00'0 00y 0070 006|000 00z 000 00gH|  wddoss
000 €8'L 0070 08'Z[000 000 21970 L9} [€€0 290 19°F £9°0 000 00'z 000 008|000 0000 000 009002 0074 00°C 009 005}
00'0 00°2 000 0070|000 29'F 00°€ £9°0|00°0 29'} 00°} 290 00k 000 0070 00°€t{00°0 00°0 00°0 00°6 J00°0 00k 0070 00°Z 00v2,
190 00'L 000 09z |00'0 se0 £9'2 se0fo00 007 29k z9°0| 0197 |00k 00°0 0010 00'98{00°0 000 00°0 00'$2[00°0 0010 00°0 00°0 009€01/EH
000 290 000 €68|000 000 008 00¢|ce0 00+ ee€ 009 €6F 000 000 666|290 000 Z9F+ Z9¢|€€0 000 000 00°€ WL
€6'0 00 000 €€'¥|00°0 £€°0 EE'El 002|000 O€'} 00% L9°0 £9°0 0€} 00°0 00°Z|eeo €1 0000 002 [00°0 00°F 000 00°€ wddog/|
00°0 29°0 00'0 L9y |00°0 000 00°0 00°%[00°0 290 €€'9 00 19°0 000 00°0 0§'Z[€€'0 292 000 £9'€ |00°0 99} 000 002 00SH
00°0 000 00°0 £9°€|00°F 00°} 00'F £9°}|00°0 €€°0 €L 4970 19°0 19°0 00°0 00°€{00°0 €££'F 000 00°2{00°0 €£0 000 29'S 002|
00'0 28°0 00°0 00°¢ |000 0070 29°1s €'k f00'0 000 €e'8 05’z | 04/8L |29°0 290 000 00'V[00°0 060 0000 082 |00°0 0000 00°0 197} ) 009€6/82
000 000 920 0€0|ce0 000 00% 29'8]00°0 49'0 00°0 L9°E} $6'0 €60 000 00 +4|00°E 000 0€¢ £98[00°0 00°0 00°0 00} ML
00°0 00°0 000 00°Z1|€€0 000 €£'€ £9'v|00°0 000 000 L9°8% 00°F 00°0 00°0 00°hH|Z9°0 €80 £9v L9'S|[l9°0 €60 000 Z9'b4|  wddogs
000 £9' 000 £9°31|00°0 €€°0 000 19°9|00°0 00°0 00°S 00°Z} 19°0 00°0 00°0 00°Z[00°0 290 000 £9°€|00°0 000 000 008 0054
00'0 00°0 £9°0 £€'G1|00°0 €£°0 00°¢ £€°€1|00°0 00°0 000 08’6 €6°0 00°0 00°0 €€°9}00°0 000 000 £9°Z00°0 000 000 €2} 00¥3
00'0 006 00'0 00'82}00°0 £€'L 0211 29'9|00°0 00°0 00°6 00°ti] Ok/t J£9'0 000 000 £9'71]00°} 000 000 49°2 1860 0010 000 00°¢) oooomam_
000 290 000 000 |€e0 000 £9°h 00°0[00°0 €€’} &8y €€°0 00'0 000 000 003[000 000 299} 000 [00°0 000 00°0 L8°h ML
190 29°0 00°0 00°0[00°0 0S'2 £9°F 00°0}00°0 0S'€ €€0 0E0 00°0 00°0 00°0 €€'}[00°0 000 €€'€ 000[00°0 000 £49°92 00°F wddog.,
£6°0 £6°0 00°0 00°0}00°0 9°F 29'2 00°0|€c0 €€’} €E'€ 000 000 00°0 €£°0 £9°0[00°0 000 £9'9 £9°0 [00°0 00°0 00°0 00°0 008}
00°L £6°0 00°0 00°0|00'0 €€'0 006 00°0 [00°0 000 000 000 00°0 00°0 000 ££°0}00°0 000 000 490|000 000 000 000 00ve
000 £6°0 00°0 00°0 |00°0 00°vZ £9°03 00°0 [ee'0 29'0 000 o000l 8/1e [00°0 000 00°0 ©€'$)00°0 000 00°0 €€} 0000 000 0070 0000 | 009€8/Z
000 000 000 00F|Z90 €c0 €cF 002|000 0000 000 00°F 000 000 000 Z974|6c0 000 O0GH 000000 €60 €c¢€€ 290 WL
€60 000 00°0 £9°0 000 00°0 £€'€} 2970|000 00°0 000 L9°0 00'0 000 00°0 00°2|00°0 000 €€ €€0|000 000 000 £90 wddog|
000 €60 €0 00°0/00°0 00°0 00°S 00°0 [00°0 00°0 000 £€°0 0051
00°0 000 00°0 29°0}00°0 000 000 00°0 |00 00°0 000 00°0 002
8/62 1200 000 000 00'¢]00°0 £€°0 299k 00°L [00°0_00°0 000 00°} | 009€/28
000 000 000 000|000 000 0E29 00°0}00°0 000 000 000 "ML
000 00°0 00°0 00°0|00°0 00°0 00°08 00°0 [00°0 00°0 00°0 00°0 wddog.
000 £€°0 000 0070|000 00°0 €£'€2 00°0 [00°0 €€°0 000 2190 005+
00°0 00°0 00°0 00°0100°0 00°0 00°0r 00°0 |00°0 00°0 00°0 00°0 002!
g/s1 000 000 00°0 0000070 000 £9°9 00'0 [00°0 000 00°0 00°0 | 009€4/02
L W[ PISser] mmH 7@ [gW[pser] bv ] T8 A

WU O WnojIseg 0

8661

6661 pue 8661 Jo suoseas Buimoib sy Bulinp sel0ads wnwjoo Buisejul syoesul snounful Jo SJUNOd Uedly "0} a|qel



SALEM, A. G. et al. 583

REFERENCES

. Abd El-Nabi, L. M. and E. H. Hussein, 1996. Effected of irrigation with saline water on
damsisea oil and it is a afficacy on Spodolera littoralis (Bios D) Egypt — Hung hort.
Conf., vol. I.

. Abou El-Fadl, I. A., E. A., EI-Gamal and M. M., Khalil, 1987. Effect irrigation by saline
water and two types of soil on growth and essential oil yield in Lemongrass. (In
press)

. Abou El-Fadl, I. A., M. K., Abd-Ella and E. H., Hussein, 1990. Effect of saline irrigation
water on the growth and some principal compounds of peppermint and spearmint in
two types of soil. Journal Agric. Res. Tanta Univ., 16(2): 276-295.

. Ahmed, S. K., 1988. Physiological studies on geranium. Ph.D. thesis. Fac. of Agric.,
Zagazig Univ., Egypt.

. Ansari, S. R., A. H., Faroogi and S., Sharma, 1998. Interspecific variation in Sodium
and Potassium ion accumulation and essential oil metabolism in three Cymbopogon
species raised under Sodium Chloride stress. J. Of essential Oil Res., India, 10: 4,
413-418, 21 Ref. '

. Bailey, L. H., 1986. Mannual of cultivated plants. The Macmollan Company, Newyork,
USA

. Bolus, S. T.; EI-Shourbagy and N. L., Missak, 1972. Studies on the effect of salinity
on the epidermis and the mesophyll tissues of some Ricinus communis, L. varieties.
Desert Inst. Bull., vol. 22(2): 421-432.

. Boselah, N. A., 1995. Effect of different levels of salinity on the growth, yield and
essential oil constituents of coriander. Abst. of Agric. Sci. Moshtohor, 33:4,34, 5-
358, 11 Ref.

. British Pharmacopeia, 1968. Determination of essential oil in drugs. Published by the
pharmaceutical press. London,W.C.|

10. El-Keltauwi, N. E. and R., Crotcau, 1987. Salinity depression of growth and essential
oil formation in spearmint and marjoram and its reversal by foliar applied cytokinin.
Phyto Chem. 26: (5), 1333-1334.



584 EFFECT OF SALINE IRRIGATION WATER ON GROWTH OF INSECTS

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

El-Shafey, S.; A. A., Meawad; A., Awad and M. El-Shaer, 1991. Effect of combina-
tion treatment between salinity, gamma — irradiation as well as cycocel on: |l leaf
pigment and chemical constituents of sweet basil plants. Zagazig J. Agric. Res. Vol.
18(6): 2293-2247.

Faid, M. A., 1997. Effect of saline water irrigation on growth yield and oil of Nigella
Sativa. M.Sc. thesis, agri. Fac. Zagazig Univ.

Guenther, E., 1961. Oil of Tagetes. The essential oils. Vol. I& lil. D. Van Westrand
Company Inc. Newyork.

Gunther, Z. and S., Joseph, 1978. Hand Book Series in Chromatography CRC, IC.

Hassan, E. H. and M. Haikal, 1988. Effect of nitrogen on the vegetative growth, oil
yield and quality of some Ocimum spp. Zagazig Faculty of Agric. Res. Vol. 15, No.
2.

Heftman, E., 1967. Chromatography. Reinhold Pup. Crop. Newyork.

Hussein, A. B., 1999. Physiological studies on the effect of soil salinity on sweet
basil plants. M.Sc. thesis, Agric. Fac., Zagazig Univ.

Kabanov, V. V., El-Tsenov and B. P. Strogonov, 1973. Effect of NaCl on the con-
tent and synthesis of nucleic acids in pea leaves. Fisiologiva Rastenii, 20(30), 466-
472 1.C.F. Soil and Fert, vol. 37(3), No. 622. 1974.

Kandeel, A. M. and |. M., Elwan, 1991. Effect of water salinity on the growth and
the chemical composition of marjorain plants. Bibliographic Citation Annuals of Ag-
ric. Sci., Cairo. 36: 2, 583-588,13 Ref.

Khatri, L. M., Nasir, M. K. A., Saleem, R. and F. Noor, 1995. Effect of water salinity
on herb and oil yield and composition of some Cymbopogon. Pakistan. Journal of
Scientific and Industrial Research. 38:7,281-282, 11 ref.

Kotb, Sh. And E. a., Gamal, 1997. Effect of salinity and GA3 treatment on growth
and alkaloidal content of lupinus termis (Forsk). Egypt, J. Agric. Res., 75 (4).

Meawaa, A. A. and M. Mahmoud, 1999a. Influences of sea water irrigation, com-
plete fertilization and their combination treatments on Hyoscyamus muticus: I.
Growth and alkaloids production. Zagazig T. Agric. Res., 1999 (under publication).



23.

24.

25;

26.

27.

28.

29.

30.

SALEM, A. G. et al. 585

Morales, C.; R. M., Cusido; J., palazon and M., Bonfill, 1993. J. Pl. Nutr. 6.327. I.C.F.
Tolerance of mint plants to soil salinity. J. India Society of Soil Science, vol. 44, No.
1, pp.184-186 (1996).

Penka, M., 1978. Influence of irrigation on the contents of effective substances in
official plants, Acta Hort. 73: 181-198.

Ramadan, A. A., 1996. Effect of salinity and some elements on guar. M.Sc. thesis,
Agric. Fac., Zagazig Univ.

Salem, A. G., 1995. Utilization of dairy and canning liquid wastes in aromatic and
medicinal plants agriculture. A thesis of Ph. D. in public health, Sience in Environ-
mental Chemistry and Biology. Alex. Univ.

Sanchezconde, M. P. and P., Azura, 1979. Effect of balanced solution with different
osmotic pressure on tomato plant. J. of plant Nutr., 3: 295-307 1.C.F. Hort. Abst.
Vol. 51(6) N. 4662. 1981.

Snedecor, G. W. and W. G. Cocharan, 1974. Statistical Methods. Sixth Edition lowa
State College Press. Amers. lowa, U.S.A

Steel, R. G. D. and Torrie, J. H., 1981. Principles and procedures of statistics a
biome jrical approach. 2" Mc Graw Hill International Book Company, Singapore:
633p.

U. S. Salinity Laboratory Staff 1954. Diagnosis and Improvement of Saline and alkali
soils USDA, Hand books 60.



586 EFFECT OF SALINE IRRIGATION WATER ON GROWTH OF INSECTS

OCIMUM SPECIES &la yll cilical paas] 4 ydiall

Yl s seaa Ll SadUl se JLaS sans Madlan siba Jal

NN (PR LT/ ROPINSPURE 3 SYNELIR TS SN Y B/ POV PSS
Dbl

REPRLLON [Eg SR FENTUHSCI R QU

vy Sy — Laaall = Tael i S ga il dhas — bl Sl Gigay ugaa ¥

PPN BT FVTUR PR ETECURES BYC TR L DWERIF-SE IRCNT L P PPeY
sl eyt 5 LaaS il Lealss] 5 Tl (e 05000 YY) Loy gmadlSIH 5 500500l
Olas ! g slall 5 Gaa ¥l Glan s o gla ] Ge £ 1531 B Ly dall wllad] Ll 5 Lkl
S YE. Mol Ve ) i LAMIL,MIQIJ_MJ.J!JJVIW‘;,@JJI [JWEY 3 gosasli
(ssieall cLs) "JJ:J.Ugb;_}a_.T\ﬂd.‘QJLi.a(bxil]‘:fﬁ;j@.Y\..
ok Lo gl ciangl 3

ALt Ll e (Gl 8 e3a Vo 5 Vi) Tallad] Ta sl mlgtins pladnl
ve. 5855 allhl sl (o0l daaS ¥ lan 31 lay 11 e DA £ 15300 diad | L]
o gl Saad 31 0¥1 suien Slan 1 (g Gla Il Lty (gpians el g0 Gamlll o o5
ol pBeia VoL e

1ol IS 5 Skl e L) ) e Lk 1585 a0l Ta gl b gions o 81
il ) el g paan o bl cu 3l bl s3le 5 SH alatll poun o By sl f Loy L1
3l a1y shall AT Glan il b paaSIl y Jpslanl Juliatl Jia Lo sl 5uls ) pa
J_‘._aL,ﬂla%,@h%k@b,ﬂlu@@lh;ﬁnﬁﬂl&l;.._x,.!ltl‘,_‘.ig_‘qd‘,_Il_‘.__..lJl
i ,s i Jestany)

bt 535 U LS (g0 sl alll s piall 5F sbeaal] sas Tl Julat 5055 o4 ki
bl geal gl Laans) KAR 5 (e adl pgsagmad | Leas) SAR s o g bl g oo ¥l Tagle e
s g Bl 3 s KNG L A L b gtins 3uls )y poe Bl (e

sy A LM ol ey Olat Tyl a0l g 1s3T G jumall o sl
Lbnn JESH g, 3 8lKH Lo 1 Gaas¥i gl 01 GLS 5o ia3ull 3ol 5 (elhlasdl) avulal!
B iy bt i e HAST 315 0¥ sdis Glac 1 1S Loty celian ol 031 S pdiay dbianl
L el s slael 83005 o La gl (s p LiS )1 51 s s LaS g 15391 S0 G o U
Al ) g Glan 1 p 153 JS e L g cleaad)



