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ABSTRACT

Drip irrigation rates and organic fertilizers influenced the vegetative growth and oil
content of sweet basil (Ocimum basilicum L.) plant cultivated in sandy soil, at the
Experimental Farm of El-Quassasin Horticultural Research Station, Ismailia
Governorate, Egypt, during the two successive seasons of 2005 and 2006. Water
irrigation amount at 5096 mé/fed./season significantly increased the vegetative growth
and essential oil yield/plant and feddan as compared with other rates. The poultry
manure at 20 m3/fed. produced the highest values of vegetative growth (plant height,
number of branches/plant, leaves/stems ratio, fresh and dry weight of herb/plant and
per cut during season and the yield of fresh and dry weight of herb/fed. in the two
seasons) as compared with the NPK and organic fertilization treatments. While cattle
manure at the rate of 60 m3/fed. gave the highest essential oil yield/plant and fed.
Irrigated basil plants with drip irrigation system at water amount of 5096
m3/fed./season combined with 20 m3/fed. poultry manure gave the best results of
vegetative growth, while plants watered 5096 mS3/fed./season combined with 60
m?3/fed. cattle manure resulted in the highest essential oil yield/plant and feddan when
compared to other combination treatments, in both seasons.

INTRODUCTION

Recently, medicinal and aromatic plants have a major role in agriculture
and industry. They are the main source of safety drugs and raw substances
used in manufacturing of pharmaceuticals. Some of their components are the
nucleus to which the chemical biosynthesis for some important drugs such as
cortisone, sex hormones, plasma substitutes and others.

Sweet basil plants (Ocimum basilicum L.), Fam. Lamiaceae (Labiatea),
should be grown in full sun, in well drained soil. It acts principally on digestive
and nervous system, stomach cramps, colic and indigestion. It can be used to
prevent nausea and vomiting and help to kill intestinal worms, it has mild
sedative action. The essential oil is found in glands in the plant leaves
extracted commercially by steam or water distillation method, (Stary and
Jirasek, 1975). The oil was employed quite extensively in many kinds of
flavours including confectioners, backed foods and condimentary, (Gunther,
1961).

Many authors have revealed that short irrigation intervals enhanced the
vegetative growth and essential oil content. Reffaat and Saleh (1998) found
that the sweet basil (Ocimum basilicum L.) growth was reduced by increasing
intervals of irrigation from 7, 14 to 28 days. The highest yield of essential
oil/fed. were obtained from plants received the shortest irrigation interval and
vice versa.

Khater et al (1996) showed that irrigation intervals every one week had
clear effect and significantly increased the plant height and fresh and dry
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weight of Mentha piperita L. herb. Kandeel (2001) on rosemary (Rosmarinus
officinalis L.) reported that irrigation every 14 days significantly increased
number of branches/plant, fresh weight of both herb and roots/plant and
yearly yield of fresh and dry herb/plot compared with intervals of 7 or 21 days.
The volatile oil percentage tended to increase by increasing irrigation
intervals from 7 to 21 days. However, the highest oil yield was resulted from
plants irrigated every 14 days. Yousef (2002) mentioned that increased
irrigation rate to 2802 m3/fed./season (126 L./plant/season) combined with
N2P2K2, 10, 20, 30 and 40 m?3fed. poultry manure increased dry
inflorescences yield of Matricaria chamomilla by 65.81, 83.55, 62.00, 74.67
and 83.26 kg/fed. dry inflorescences, respectively, comparing to 934
m3/fed./season (42 liter/plant/season).

Organic manuring is a modern approach in agriculture practices that
manipulate organic wastes to provides the growing plants with their nutritional
requirements without having an undesirable impact on the human health and
environment. Using organic manure will reduce the hazards induced by
excessive application of chemical fertilizers. It is estimated that only 50 % of
the applied nitrogen fertilizers is used by plants, while most of the remainder
is lost by either leaching or denitrification. The concentration of the toxic
nitrate up to a toxic level is usually prevalent in water reservoirs in the vicinity
of heavily fertilized fields. This approach is particularly important in the newly
reclaimed lands, where it improve chemical and physical characteristics of
the soil and sustain soil fertility to support high crop vyield, reported by
Lampkin (1990), Mohamed and Matter (2001) and Yousef (2002) and the
organic fertilizers consider save for human health.

Several studies were carried out to test the effect of organic manure
fertilizers on medicinal and aromatic plants. In this concern, Jacoub (1999) on
Ocimum basilicum concluded that poultry manure (PM) at 5, 10 and 20
m3/fed. ; cattle manure (CM) and horse manure (HM) at 20 or 40 m3/fed.
increased plant height than the control. PM at 20 m3/fed. significantly
increased the leaf area, the number of branches/plant, herb fresh and dry
yields comparing with the untreated plants. On Thymus vulgaris PM at 20
m3/fed. increased significantly the plant height and number of branches/plant.
Herb fresh and dry weights/plant were significantly increased by PM at 20
m3/fed. and CM at 40 m3/fed. Similar trend was observed by El-Ghadban
(1998) on Mentha viridis showed that poultry manure (PM) at 30 m3/fed.
significantly increased the herb fresh and dry yields, followed by cattle
manure (CM) at 60 md/fed. These treatments were more effective in
increasing the plant height and leaf area. Moreover, the same treatments
were the best for increasing herb fresh and dry weights of Origanum
majorana. PM at 20 m3/fed. and CM at 40 m3/fed. gave higher leaves fresh
weight : stems fresh weight ratio. Sakr (2001) on Mentha piperita reported
that the best results (in terms of fresh and air dry herb yields, and essential oil
yield) were obtained from plants fertilized with chemical fertilization (NPK at
900 kg./fed./season), poultry manure at 20 m3/fed./season or sheep manure
at the rate of 30 m3/fed./season.

This study was conducted to compare the effect of conventional chemical
NPK fertilization with those of two types of organic manures (poultry and
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cattle manures) each with two levels, on the growth and yield of essential oil
of basil plants grown in newly reclaimed region, and irrigated at different
intervals using drip irrigation system.

MATERIALS AND METHODS

This investigation was carried out during the two successive seasons
of 2005 and 2006 at the Experimental Farm of El-Quassassin Horticultural
Research Station, Ismailia Governorate, Agricultural Research Center
(A.R.C.), Egypt.

The seeds of basil (Ocimum basilicum L.) plants were obtained from
the Medicinal and Aromatic Plants Section, Horticulture Research Institute,
A.R.C., at El-Kanater El-Khairia, Kalubia Governorate. Seeds were planted in
the nursery on March 15" in both seasons. The seedlings were transplanted
after 45 days in plots of 6 m? (5.0 X 1.2 m) which contained the two drip
irrigation lines spaced 60 cm apart. Transplanting distance was 25 cm
between plants. The drippers (with a discharge of 2 liters/hour) were spaced
at 50 cm on the irrigation lines. During and after transplanting, all seedlings
were irrigated 2 hours every day at the first week. Then, the plants were
watered one time/day (starting 09 : 00 Am) for a duration of 2 hours in each
treatment. Standard agricultural practices were followed.

The plants irrigated 84, 42 and 24 times for irrigation intervals
treatments (2, 4 and 7 days), respectively, in the two seasons, and the water
irrigation amount treatments added per feddan during the plant growing
season were shown in Table (B)

The experiment included 15 treatments (3 irrigation rates X 5
fertilization levels) and 3 replicates, which were distributed in split plot using a
randomized complete block design. The main plots were the drip irrigation
rates (5096, 2744 and 1637 m3/fed/season), while the fertilization treatments
[chemical NPK (400 : 300 : 150 kg/fed. respectively), 10 m2 poultry manure
(PM10), 20 m?3 poultry manure (PM2o), 30 m?3 cattle manure (CMso) and 60 m?3
cattle manure (CMeo)] were the sub-plot.

The mechanical and chemical analysis of soil, and the analysis of organic
fertilizers used in this study were done at Water and Soil Lab. (A.R.C.), and
the obtained results are shown in Tables (A and C).

The organic fertilizers were added to the soil before transplanting by
15 days and watered until the cultivation. Plants of the chemical fertilization
treatment were supplied with ammonium sulphate (20.5 % N), calcium
superphosphate (15.5 % P20s) and potassium sulphate (48 % KzO).
Ammonium sulphate (400 kg/fed.) was added as a basal dressing in three
doses (100 kg/fed. was added one month after transplanting, then 150 kg/fed.
after one month from the first, while the third dose 150 kg/fed. after the first
cut). Calcium superphosphate was added at the rate of 300 kg/fed. during soil
preparation. While potassium sulphate (150 kg/fed.) was added in two doses
(75 kg/fed. for each one), which were added at the same time as the second
and third doses of ammonium sulphate.
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Plants were cut twice, the first one on August 15" and the second
was on October 15™ in both seasons, by cutting the vegetative parts of the
plants 10 cm above the soil surface.

The following data were recorded in both cuts during the two seasons :
1- Plant height (cm) / cut / season
2- Number of branches / plant / cut / season
3- Leaves / stems ratio / cut / season
4- Fresh and dry weight of herb (g) / plant / cut / season
5- The yield of fresh and dry weight of herb (g) / plant / season
6- The yield of fresh and dry weight of herb (ton) / fed. / season
7- Essential oil percentage and oil yield (ml) / plant / cut / season
8- Essential oil yield (L) / fed. / season
Essential oil percentage was determined in dry herb according to the
British Pharmacopoeia (1963).

The statistical analysis was performed for the data using method
outlined by Snedecor and Cochran (1972), using L.S.D. at (5% & 1% levels)
for comparison the means of different treatments.

Table (A) : The mechanical and chemical analysis of the experimental

soil.
The mechanical analysis The chemical analysis

Sand 89.92 % | Macro elements (ppm)

Silt 4.0 % Nitrogen 81

Clay 6.08 % Phosphorus 23

The soil was sandy in texture Potassium 108

Field capacity (F.C.) Micro elements (ppm)

Welting point (W.P.) 11.20% |Fe 2.0

Organic matter 2.20 % Cu

pH (1 soil : 25d.w.) 0.42 % Zn 0.26

E.C. (mmohs/cm) 8.1 Mn 0.8

0.21 Anion (mq/100 g soil)

Cl- 0.5
HCOs 1.0
SO, 0.97
Cations (mq/100 g soil)
Ca™ 1.0
Mg ** 0.4
Na* 0.76
K* 0.31
CaCO; (meq/100 g soil 2.6

Table (B) : Irrigation treatments and water amount added per feddan
during the plant growing season.

Irrigation intervals | Irrigated times/season Water quantities
m?/fed/season
2 84* 5096
4 42* 2744
7 24* 1637

* In addition to 392 m3fed. were added for all treatments during the first week after

transplanting.
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Table (C): Analysis of poultry and cattle manures before adding to the
experimental soil

Organic fertilizer report Poultry manure Cattle manure
15t season | 2" season | 15t season | 2" season
Weight of m3(kg) 265 260 332 340
Humidity % 6.9 % 8.70 % 7.6 % 8.0 %
Total nitrogen % 3.35% 416 % 1.29% 1.18%
Ammonia, mg/kg 910.1 930.1 1.172 1.273
Nitrate, mg/kg 713 75.9 917.0 930.1
Total phosphorus, % 0.4% 0.7% 0.29 % 0.68 %
Total potassium, % 215% 1.89 % 1.75% 1.86 %
Organic matter, % 74.34 % 36.76 % 45.2 % 39.5%
Organic carbon, % 43.12 % 213 % 279 % 229 %
Ash % 60.1 % 63.2 % 62.3 % 60.5 %
C:Nratio 5.0:1 51:1 183:1 194:1
Micro elements mg/kg
Iron 8342.3 8548.6 25346.0 26163.0
Manganese 196.8 2125 349.9 327.8
Copper 50.1 41.2 42.9 43.0
Zinc 783.8 792.9 80.3 79.3

RESULTS AND DISCUSSION

I. Vegetative growth
1. Plant height

Data recorded in Table (1) show that, irrigation treatments
significantly affected growth of basil plants in most cases. In general, water
irrigation amount of 5096 mé3/fed./season gave mostly the tallest plants in
comparison with the other treatments in the two cuts of the two seasons.
Differences were found to be highly significant in this respect.

Concerning the effect of fertilization treatments, data presented in
Table (1) state that, using organic manure stimulated elongation of basil
plants as the 20 m3/fed. poultry manure produced the tallest plants followed
by 60 m3/fed. cattle manure in most cases.

As for the interaction treatments (I X F), it was found that 20 m?3/fed.
of poultry manure at any water irrigation amounts showed the highest
significant stimulation in the plant height. The tallest plants were produced
under irrigation water of 5096 m3/fed./season and 20 m3/fed. poultry manure.
However, 60 md/fed. cattle manure with water irrigation amount of 2744
m?3/fed./season gave mostly significant stimulation in this respect.

2. Number of branches / plant

Data presented in Table (2) indicate that, in the first season water
irrigation amount at 5096 m3/fed./season treatment resulted in significant
more branches than any irrigation treatments. This general trend was
confirmed in the second season.

The results also demonstrate that poultry manure resulted in the highest
number of branches in the two cuts during the two seasons. Poultry manure
at the rate of 20 m3/fed. had highly significant effect on the branching of basil
plants in comparison with NPK in the two cuts of the two seasons and with
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other treatments in the two cuts of the second season. Furthermore, there
were highly significant increases between 60 m3/fed. cattle manure and NPK
in the first cut in the first season and in the second cut during the two
seasons.

Regarding the effect of the interaction between irrigation and
fertilization treatments, it was clear that, the results gave significant increases
of number of branches. The combined treatments between all water irrigation
amounts and 20 m3/fed. poultry manure gave the highest number of branches
followed by all irrigation intervals + 60 m3/fed. cattle manure in both cuts
during both seasons. The treatment of irrigation with 5096 m3/fed./season of
water + 20 m3/fed. poultry manure followed by 5096 m3/fed./season irrigation
water + 60 m3/fed. cattle manure gave the highest results in most cases and
have a significant differences comparing with NPK + all water irrigation
amounts in the second cut during the second season.

3. Leaves / stems ratio

Results in Table (3) emphasize that, increasing water irrigation
amount to 5096 m?3/fed./season resulted an increase in leaves/stems ratio.
The obtained data showed significant differences in the first cut during both
seasons. On the other hand, these treatments had no significant effect in the
second cut during the two seasons, but the plants irrigated with water
irrigation amount at 5096 m3/fed./season gave the highest leaves/stems ratio
compared to the other amounts.

Among the three types of fertilizers, poultry manure appear to be the
most favorable in term of percentage between the weight of leaves and stems
(leaves/stems ratio). It is also clear that, 20 m3/fed. poultry manure resulted in
highly significant values in this respect in most cases when compared to NPK
treatment. No significant differences were recorded in case of the 2 rates of
cattle manure comparing with NPK treatment, in both seasons.

Regarding the interaction treatments (I X F) on leaves/stems ratio, it
is clear from the data in Table (3) that, there was an increase in response to
the treatment of water irrigation amount at 5096 m3/fed./season + 20 m3/fed.
poultry manure comparing with the same irrigation treatment + NPK in most
cases. This treatment was significant in the first cut in the first season
4. Fresh and dry weights of herb/plant/cut

Data in Tables (4 & 5) show the fresh and dry weights of basil plants
as affected by water irrigation amounts, fertilization and their combinations.
As for the effect of water irrigation amount treatments, data indicate that
increasing the amount of water irrigation resulted in highly significant increase
in the fresh and dry weights of herb. The maximum values 260.5 and 371.7
gm/plant of fresh herb were recorded in the 1st and 2" cuts in the first
season, and 337.3 and 428.9 gm/plant in both cuts in the second season,
respectively, when irrigating plants with 5096 m3/fed./season. Data of herb
dry weight followed nearly similar trend of fresh weight. The maximum values
recorded in both cuts were 54.6 and 74.3 gm herb dry weight/plant under
5096 md/fed./season water irrigation amount in the first season, and in the
second season they were 51.6 and 85.8 gm dry weight/plant.

2116



J. Agric. Sci. Mansoura Univ., 33 (3), March, 2008

2117



El-Mogy, E. A. M. et al.

2118



J. Agric. Sci. Mansoura Univ., 33 (3), March, 2008

2119



El-Mogy, E. A. M. et al.

It's evident from the results in Tables (4 & 5) that the fresh and dry weights of
herb in both seasons show increase with using the organic fertilizers instead
of chemical NPK. The maximum fresh weight of herb was obtained from the
treatment of 20 m3/fed. poultry manure followed by the treatment of 60
m?3/fed. cattle manure in both cuts during the two seasons. The recorded
results show that the fresh weight of herb had a highly significant increase
with adding 20 m3/fed. poultry manure by more than 40.1 & 14.1 % in 15t &
2" cuts during the first season and 20.3 & 13.0 % in both cuts in the second
season respectively as compared with NPK treatment. While using cattle
manure at the rate of 60 m3/fed., the data recorded also highly significant
increases in 1t & 2" season in the second cut and in the first cut during the
second season, while it tabulated significant increase in the first cut at the
first season, compared to NPK treatment. These increments were 14.7 & 9.6
% in the first and second cuts during the first season, furthermore, they were
11.6 & 5.9 % in 1st & 2" cuts in the second season.

Data of the herb dry weight behaved in the same manner as the fresh
weight. So, the treatment of 20 mé/fed. poultry manure had a highly
significant increase in the dry weight of herb compared to NPK treatment.
These increases were 56.8 & 14.0 % for the 1st & 2™ cuts in the first season,
while in the second season they were 20.2 & 13.0 % over than NPK
treatment in the first and second cuts, respectively. Concerning the effect of
cattle manure, there was highly significant effect for 60 m3/fed. treatment
compared to NPK. The increment were 16.5 & 9.6 % in 15t & 2™ cuts in the
first season and 7.6 & 6.0 % over NPK treatment in the first and second cuts
during 2" season. It was observed that, 20 m3/fed. poultry manure gave the
maximum effect in this respect.

Regarding the interaction treatments (I X F), data presented in Table
(4) indicate that, the treatment of water irrigation amount at 5096
m?3/fed./season + 20 m3/fed. poultry manure resulted in the heaviest fresh
weight of herb/plant and had highly significant differences when compared
with the same treatment of water irrigation amount + NPK. This treatment
recorded increases in the fresh herb by more than 43.7 & 35.1 % in the 15t &
2nd cuts in the first season, and 20.5 & 18.4 % in both cuts during 2" season,
respectively. Whereas, the treatment of water irrigation amount of 5096
m3/fed./season + 60 m3/fed. cattle manure gave mostly highly significant
increase in the fresh weight of herb when compared with the combined
treatment of water irrigation amount at 5096 m3/fed./season + NPK in 1st and
2nd cuts during the first season and in the second cut in the second season,
while there is non significant effect in the first cut during the second season.
These increases were 19.0 & 30.9 % in 1st & 2™ cuts in the first season, and
0.8 & 14.6 % in both cuts during the second season.

Concerning the dry weight of herb/plant the results in Table (5) point
out that, all water irrigation amounts combined with 20 m3/fed. poultry manure
had a positive effect. Also, it is clear that, the differences between these
treatments and all water irrigation amounts + NPK were highly significant in
both cuts during the two seasons. The values recorded increments over than
NPK + 5096 m3/fed./season water irrigation treatment by about 64.6 & 35.1 %
in the first and second cuts in the first season, and 19.0 & 18.4 % in 1st & 2
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cuts during the second season. It could be observed in the same Table that,
water irrigation amount at 5096 m3/fed./season with cattle manure at the rate
of 60 m3/fed. had highly significant effect on the dry weight compared with all
irrigation amounts + NPK in the second cut during both seasons. The values
in case of the treatment of 5096 m3/fed./season water irrigation amount + 60
m?3/fed. cattle manure were higher than those of 5096 m3/fed./season + NPK
by about 13.6 & 5.5 % in 15t & 2" seasons in the first cut, and 31.0 & 14.6 %
in both seasons in the second cut, respectively.

5. Yield of herb

With respect to the yield of fresh and dry herb/plant during the whole
season, data in Table (6) indicate that, water irrigation amount at 5096
m3/fed./season gave highly significant differences when compared with the
rest of water irrigation amounts. In the same trend, the treatment of 20
m3/fed. poultry manure followed by 60 m?3/fed. cattle manure had highly
significant effect when compared with NPK treatment. Furthermore, the
combined treatment of water irrigation amount at 5096 m3/fed./season + 20
m3/fed. poultry manure followed by water irrigation amount at 5096
m?3/fed./season + 60 m3/fed. cattle manure gave the highest results and had
highly significant increases when compared with the treatment of water
irrigation amount at 5096 m3/fed./season + NPK.

Data of the main factor in Table (7) indicate that, increasing the water
irrigation amount resulted in the high significantly increase in the yield of
herb/fed. The maximum fresh yield (15.173 and 18.405 ton/fed.) and dry yield
(3.094 and 3.298 ton/fed.) were obtained from the highest amount of irrigation
(5096 m3/fed./season) for the two seasons, respectively.

Data in Table (7) also show that, plants receiving poultry manure at
the rate of 20 m3/fed. produced highly significant yield of herb followed by 60
ms/fed. cattle manure in the two seasons than those treated with the other
treatments. 20 m3/fed. poultry manure yielded 16.283 and 18.128 ton/fed.
fresh yield of herb, and 3.461 and 3.474 ton/fed. dry herb, in the two seasons,
respectively. In the same trend, cattle manure at the rate of 60 m3/fed. gave
14.811 & 16.904 ton/fed. fresh yield of herb, and 2.992 & 3.198 ton/fed. dry
yield of herb during the two seasons respectively.

As for the interaction between irrigation and fertilization treatments, it
was found that, highly significant differences in fresh and dry yield of basil
herb occurred between plants treated with different combinations of water
irrigation amounts and kinds of fertilizers. In general, it could be concluded
that, plants supplied with 20 m3/fed. poultry manure gave the largest yield
when they were irrigated with water irrigation amount at 5096 m3/fed./season
in both seasons. These yields were 19.24 & 21.824 ton/fed. as fresh yield of
basil herb and 4.083 & 3.869 ton/fed. as dry yield of herb for the two seasons,
respectively. Concerning the plants fertilized with cattle manure at the rate of
60 m3/fed. and watered with 5096 m?3/fed./season yielded 17.448 & 19.76
ton/fed. of fresh herb and 3.418 & 3.602 ton/fed. dry yield of herb for the two
seasons, respectively.
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1. Oil yield
1. Oil percentage

It was observed from Table (8) that, oil percentage of basil plants
was affected by water irrigation amounts, fertilization and their interactions.
As for the effect of water irrigation amounts, data clear that, the maximum
value of oil percentage was found with irrigated plants with 5096
m3/fed./season. However, differences between water irrigation amounts were
not significant in the 1st cut of the 1%t season, while its recorded highly
significant effects in the two cuts during the second season..

In the same Table, data reveal that, plants fertilized with 60 m3/fed.
cattle manure gave higher values of oil percentage in most cases.

Also, data clearly indicate that, the combined treatment of water
irrigation amount at 5096 m3/fed./season + 60 m3/fed. cattle manure gave the
highest values with highly significant increases of oil percentage comparing
with the other combination treatments. These finding hold true in both cuts,
during the two seasons.

2. Essential oil yield (ml) / plant

It is evident from the results in Table (9) that, increasing the water
irrigation amounts resulted an increase in oil yield (ml)/plant. The obtained
data show highly significant increase between water irrigation amount at 5096
m?3/fed./season and other treatments in all cuts during both seasons.

Among the fertilization treatments, cattle manure (60 m3/fed.) appear to be
the most favorable one for the production of the highest oil yield (ml) / plant.

Concerning the interaction treatments (I X F), it is evident from the data in
Table (9) that, there was a highly significant difference in oil yield (ml)/plant in
response to the treatment of water irrigation amount at 5096 m3/fed./season +
60 m3/fed. cattle manure comparing to the same irrigation treatment level with
NPK and 20 m3/fed. poultry manure, in most cases. Results obtained in the
second season followed nearly the same trend as the first one.
3. Essential oil yield (L.) / fed.

Data in Table (10) show the oil yield (L.)/fed. as affected by water
irrigation amounts, fertilization and their combinations. With regard to the
effect of irrigation treatments, data indicate that, the maximum values 20.71
and 26.74 L/fed. with highly significant differences were recorded in first and
second seasons, respectively, with irrigating plants with 5096 m3/fed./season.

Regarding the effect of fertilization treatments, cattle manure resulted
in highly significant oil yield (L.)/fed. The recorded data show that, oil
yield/fed. had highly significant increase with adding 60 m3/fed. cattle manure
by (23.33 and 31.17 L/fed.), for the 1st and 2" season, respectively.

With respect to the combination treatments (I X F), data tabulated in
Table (10) state that, the treatment of water irrigation amount at 5096
m3/fed./season + 60 m3/fed. cattle manure resulted in highest oil yield
(L.)/fed. and had highly significant differences when compared with the other
treatments. This treatment yielded 35.56 and 39.2 L/fed. in the first and
second seasons, respectively.
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Conclusion

From the above results, relatively largest irrigation amount (5096
m3/fed./season) appeared to be more beneficial for growth and productivity of
herb and oil yield of basil plants. Similar trend was observed by Khater et al
(1996) on Mentha piperita L. and Reffaat and Saleh (1998) on Ocimum
basilicum L.

Among the three types of fertilizers that were tested, poultry manure at
20 m3/fed. followed by 60 m3/fed. cattle manure were the most effective in
increasing the vegetative growth. While, 60 m3/fed. cattle manure resulted in
better oil yield/plant and feddan. These finding go parallel with those of El-
Ghadban (1998) on Mentha viridis and Origanum majorana, Jacoub (1999)
on Ocimum basilicum and Thymus vulgaris and Sakr (2001) on Mentha
piperita L plants.
From these conclusion the following may be recommended:

* Using the combined treatment of water irrigation amount at 5096
m?3/fed./season + 20 m3/fed. poultry manure or 60 m3/fed. cattle manure to get
highest yield of fresh and dry weight of herb/fed.

* Using the interaction treatment of water irrigation amount at 5096
m3/fed./season + 60 m3/fed. cattle manure to yield the highest oil yield/fed.

This very important in the new reclaimed arid and semi-arid region where
the soil is very poor from nutrition and irrigated with a new irrigation systems.
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Table (1): Effect of water irrigation amount, fertilizers and their interaction treatments on plant height (cm) of basil
plants during the two seasons of 2005 and 2006.

F) Fertilization

( ) treatments NPK PMio | PM2o | CM3o | CMeo M, NPK PMio | PM2o | CM30 | CMsgo M,
Water First cut Second cut
irrigation _
amount 0) First season

5096 m3/fed/season 505 | 485 | 52.3 | 47.0 | 480 | 493 | 620 | 61.3 | 65.7 | 58.7 | 61.3 | 61.8
2744 m3/fed/season 48.5 | 47.0 | 51.0 | 49.7 | 50.0 | 493 | 55.3 | 540 | 62.0 | 57.7 | 61.0 | 58.0
1637 m3/fed/season 473 | 46.3 | 50.0 | 440 | 46.7 | 463 | 58.3 | 48.0 | 61.7 | 523 | 60.3 | 56.1

Me 488 | 47.3 | 51.1 | 46.9 | 48.2 58.5 | 54.4 | 63.1 | 56.2 | 60.9

! E IXE ! E IXE
L.S.D. at 5% 1.0 0.8 1.3 1.2 1.6 2.8
L.S.D.at 1% 1.6 1.0 1.8 1.9 2.2 3.8

Second season
5096 m3/fed/season 53.0 | 52.3 | 55.0 | 51.3 | 52.0 | 52.7 | 67.0 | 62.0 | 89.3 | 52.7 | 74.0 | 69.0
2744 m3/fed/season 493 | 453 | 523 | 483 | 52.0 | 494 | 66.3 | 60.0 | 853 | 51.3 | 72.7 | 67.1
1637 m3/fed/season 48.0 | 473 | 50.7 | 47.7 | 48.0 | 483 | 65.0 | 53.3 | 75.0 | 50.7 | 72.0 | 63.2

Mg 50.1 | 48.3 | 52.7 | 49.1 | 50.7 66.1 | 58.4 | 83.2 | 51.6 | 72.9
I E IXE 1 IXF
L.S.D. at 5% 0.8 1.0 1.8 0.7 0.8 1.4
L.S.D. at 1% 1.4 1.4 2.4 1.1 1.1 1.8
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Table (2): Effect of water irrigation amount, fertilizers and their interaction treatments on number of branches of
basil plants during the two seasons of 2005 and 2006.

F) Fertilization

( ) treatments NPK PMio | PM2o | CM3o | CMeo M, NPK PMio | PM2o | CM30 | CMsgo M,
Water First cut Second cut
irrigation _
amount 0) First season

5096 m3/fed/season 120 | 12.7 | 15.0 | 13.0 | 140 | 183 | 140 | 133 | 157 | 13.0 | 14.7 | 141
2744 m3/fed/season 11.3 | 11.7 | 140 | 120 | 133 | 125 | 10.7 9.7 12.3 | 10.7 | 11.3 | 10.9
1637 m3/fed/season 10.7 | 11.0 | 138.7 | 123 | 13.0 | 121 9.3 8.7 11.7 | 8.0 11.3 | 938

Me 11.3 | 118 | 142 | 124 | 134 11.3 | 106 | 132 | 106 | 124

| E IXE 1 E IXE
L.S.D. at 5% 0.69 0.91 NS 0.86 0.65 NS
L.S.D.at 1% NS 1.24 NS 1.43 0.89 NS

Second season
5096 m3/fed/season 170 | 143 | 20.7 | 13.3 | 16.7 | 16.4 | 153 | 143 | 24.0 | 13.0 | 18.0 | 16.9
2744 m3/fed/season 16.3 | 153 | 183 | 13.0 | 16.0 | 158 | 13.7 | 11.0 | 21.3 | 12.0 | 16.0 | 14.8
1637 m®/fed/season 147 | 13.0 | 147 | 11.7 | 140 | 136 | 123 | 11.0 | 19.7 | 12.0 | 153 | 14.1

Mg 16.0 14.2 17.9 12.7 15.6 13.8 12.1 21.7 12.3 16.4
I E IXE 1 E IXE
L.S.D. at 5% 2.03 1.41 NS 1.04 0.67 1.15
L.S.D. at 1% NS 1.91 NS 1.73 0.90 NS

PMyo & PMy : Poultry manure at 10 & 20 m?®
CMa3p & CMg : Cattle manure at 30 & 60 m?®

| . Irrigation treatments

F : Fertilization treatments
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Table (3): Effect of water irrigation amount, fertilizers and their interaction treatments on the leaf/stem ratio of
basil plants during the two seasons of 2005 and 2006.

F) Fterggt'rznaetftg NPK | PMio | PMao | CMso | CMeo | M | NPK | PMio | PMzo | CMaso | CMeo | M,
\Water First cut Second cut
g;%itr']?n 0 First season
5096 m3/fed/season 295 | 344 | 3.46 | 222 | 248 | 291 | 298 | 2.76 | 3.46 | 225 | 291 | 2.87
2744 m3/fed/season 198 | 206 | 2.62 | 243 | 255 | 2.33 | 269 | 248 | 2.09 | 272 | 2.87 | 2.77
1637 m3/fed/season 254 | 225 | 290 | 1.67 | 244 | 2.36 | 2.47 2.5 3.00 | 2.32 | 2.41 | 2.54
Mg 242 | 258 | 299 | 211 | 2.49 271 | 258 | 3.18 | 243 | 2.73
| E IXF | E IXE
L.S.D. at 5% 0.38 0.29 0.21 NS 0.25 NS
L.S.D. at 1% NS 0.40 0.69 NS 0.40 NS
Second season
5096 m3/fed/season 226 | 250 | 267 | 221 | 254 | 244 | 229 | 1.65 | 286 | 1.78 | 2.00 | 2.12
2744 ms/fed/season 225 | 233 | 254 | 1.64 | 2.06 | 2.16 1.44 2.18 | 2.50 1.77 1.97 1.97
1637 m3/fed/season 124 | 1.85 | 1.88 | 1.82 1.79 | 1.72 2.05 144 | 211 1.70 1.80 | 1.82
Mg 192 | 223 | 236 | 1.89 | 2.13 193 | 1.76 | 249 | 1.75 | 1.92
] E IXE ] E IXE
L.S.D. at 5% 0.28 0.24 0.42 NS NS NS
L.S.D. at 1% 0.47 0.33 NS NS NS NS
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Table (4): Effect of water irrigation amount, fertilizers and their interaction treatments on fresh weight of herb
(gm)/plant of basil plants during the two seasons of 2005 and 2006.

(F) Fertilization| NPK | PMio | PMzo | CMao | CMso | Mi | NPK | PM1o | PMzo | CMso | CMeo | M,
treatments -
Water First cut Second cut
irrigation (1) First season
5096 m3/fed/season 247.0 | 159.7 | 355.0 | 246.7 | 294.0 | 260.5 | 330.7 | 273.3 | 446.7 | 375.0 | 433.0 | 371.7
2744 m3/fed/season | 191.0 | 182.3 | 235.0 | 226.7 | 228.0 | 212.6 | 333.3 | 246.0 | 394.7 | 329.3 | 364.7 | 333.6
1637 m3fed/season | 166.0 | 137.7 | 256.0 | 133.0 | 170.3 | 172.6 | 393.7 | 282.7 | 365.3 | 274.7 | 361.7 | 335.6
Mg 201.3 | 159.9 | 282.0 | 202.1 | 230.8 352.6 | 267.3 | 402.2 | 326.3 | 386.5
| E IXE | E IXE
L.S.D. at 5% 24.9 22.3 38.6 22.0 17.6 30.5
L.S.D. at 1% 41.3 30.2 52.3 NS 23.8 41.3
Second season
5096 m3/fed/season 338.3 | 304.0 | 407.7 | 295.7 | 341.0 | 337.3 | 421.0 | 318.0 | 498.3 | 424.7 | 482.3 | 428.9
2744 m3/fed/season 237.3 | 178.7 | 240.3 | 228.0 | 265.3 | 229.9 | 423.0 | 322.3 | 444.7 | 371.0 | 411.3 | 394.5
1637 m3/fed/season 156.3 | 197.7 | 232.7 | 176.3 | 211.0 | 194.8 | 379.0 | 290.7 | 439.0 | 317.7 | 402.0 | 365.7
Mg 244.0 | 226.8 | 293.6 | 233.3 | 272.4 407.7 | 310.3 | 460.7 | 371.1 | 431.9
] E IXF 1 E IXE
L.S.D. at 5% 13.0 14.6 25.2 14.8 7.9 13.8
L.S.D. at 1% 21.6 19.7 34.2 24.5 10.8 18.6
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Table (5): Effect of water irrigation amount, fertilizers and their interaction treatments on dry weight of herb
(gm)/plant of basil plants during the two seasons of 2005 and 2006.

(F) Fertilization NPK ‘ PMio ‘ PM2o ‘ CM3zg ‘ CMeo ‘ Mi NPK ‘ PMio ‘ PMzo ‘ CMgo ‘ CMeo ‘ M
treatments = S d
Water irst cut econd cut
irrigation (1) First season

5096 m3/fed/season 49.1 | 323 | 808 | 54.8 | 55.8 | 546 | 66.1 | 547 | 89.3 | 75.0 | 86.6 | 74.3
2744 m3/fed/season 394 | 40.7 | 505 | 48.2 | 498 | 45.7 | 66.7 | 49.2 | 789 | 65.9 | 729 | 66.7
1637 m3/fed/season 33.7 | 30.7 | 60.0 | 30.3 | 36.6 | 383 | 78.7 | 56.3 | 73.1 | 549 | 72.3 | 67.1

Me 40.7 | 34.6 | 63.8 | 44.4 | 474 705 | 53.4 | 804 | 65.3 | 77.3

! E IXE ! E IXE

L.S.D. at 5% 35 3.9 6.8 4.2 3.8 6.5
L.S.D.at 1% 5.0 5.3 9.2 NS 5.1 8.9

Second season
5096 m3/fed/season 50.8 | 45.6 | 60.9 | 46,9 | 53.6 | 516 | 84.2 | 63.6 | 99.7 | 84.9 | 96.5 | 85.8
2744 m3/fed/season 471 | 32.3 | 50.6 | 42.7 | 49.1 | 444 | 846 | 645 | 889 | 742 | 82.3 | 78.9
1637 m®/fed/season 328 | 37.3 | 457 | 323 | 380 | 37.2 | 758 | 58.1 | 87.8 | 63.5 | 80.4 | 73.1

Mg 43.6 38.4 | 52.4 | 40.6 | 46.9 81.5 62.1 | 92.1 | 74.2 86.4
I E IXE 1 E IXE
L.S.D. at 5% 2.9 3.2 5.6 3.0 1.6 2.8
L.S.D. at 1% 4.9 4.3 7.5 5.0 2.2 3.8

PMio & PMy, : Poultry manure at 10 & 20 m*®
CMa3p & CMg : Cattle manure at 30 & 60 m?®

| : Irrigation treatments

F : Fertilization treatments
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Table (6): Effect of water irrigation amount, fertilizers and their interaction treatments on the yield of herb

(g)/plant/season of basil plants during the two seasons of 2005 and 2006.

® Fﬁret;t'rznaet:ﬂg NPK | PM1o | PMz2o | CMso | CMeo | M NPK | PMio | PM2 | CM3o | CMeo M
First season Second season
Water
gg}%ﬁ'gn () Fresh weight of herb (g)/plant/season
5096 m3/fed/season 543.7 | 433.0 | 801.7 | 621.7 | 727.0 | 625.4 | 759.3 | 622.0 | 909.3 | 720.3 | 823.3 | 766.9
2744 m3/fed/season 524.3 | 428.3 | 629.7 | 556.0 | 592.3 | 546.1 | 660.3 | 501.0 | 685.0 | 599.0 | 676.7 | 624.4
1637 md/fed/season 559.7 | 420.3 | 604.0 | 407.7 | 532.0 | 504.7 | 535.3 | 488.3 | 671.7 | 494.0 | 613.0 | 560.5
Mg 542.6 | 427.2 | 678.4 | 528.4 | 617.1 651.7 | 537.1 | 755.3 | 604.4 | 704.3
| | IXE | E IXE
L.S.D. at 5% 19.2 35.7 61.9 26.2 10.6 18.4
L.S.D. at 1% 31.9 48.4 83.9 43.4 14.4 24.9
Dry weight of herb (g)/plant/season
5096 m3/fed/season 115.2 | 87.0 |170.1 | 129.8 | 142.2 | 128.9 | 135.0 | 109.2 | 161.2 | 131.5| 150.1 | 137.4
2744 m3/fed/season 106.1 | 89.9 |129.4|114.0|122.7|112.4| 131.0 | 96.8 | 139.5 | 122.9| 131.3 | 124.3
1637 m®/fed/season 1124 | 87.1 |133.1| 85.3 | 108.9|105.4| 108.6 | 955 | 133.5| 95.8 | 118.4 | 110.3
Me 111.2 | 87.99|144.2 | 109.7 | 124.6 1249 | 100.5 | 144.7 | 116.8 | 133.3
1 E IXF 1 E IXE
L.S.D. at 5% 3.9 5.3 9.2 5.7 4.7 8.1
L.S.D. at 1% 6.4 7.2 12.5 9.5 6.3 11.0
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Table (7): Effect of water irrigation amount, fertilizers and their interaction treatments on the yield of fresh and
dry weight of herb (ton)/fed./season of basil plants during the two seasons of 2005 and 2006.

) Fﬁggt'rzna:notg NPK | PMio | PM2o | CMao | CMeo | Mi | NPK | PMio | PMao | CMso | CMeo | M
Water Fresh weight of herb Dry weight of herb
g;%i%?n () First season
5096 m3/fed/season 13.864 [10.392|19.240| 14.920 | 17.448 |15.173| 2.766 | 2.088 | 4.083 | 3.116 | 3.418 | 3.094
2744 m3/fed/season 12.584 |10.280(15.112|13.344 | 14.216 |13.107| 2.545 | 2.158 | 3.106 | 2.737 | 2.945 | 2.698
1637 m3/fed/season 13.432 |10.088 |14.496| 9.784 | 12.768|12.114| 2.699 | 2.090 | 3.195 | 2.047 | 2.614 | 2.529
Mg 13.293 | 10.253|16.283| 12.683 | 14.811 2.670 | 2.112 | 3.461 | 2.633 | 2.992
| E IXE | E IXE
L.S.D. at 5% 0.442 0.770 1.334 0.091 0.127 0.220
L.S.D. at 1% 0.733 1.044 1.808 0.150 0.172 0.298
Second season
5096 m3/fed/season 18.224 | 14.928|21.824|17.288|19.760 | 18.405| 3.240 | 2.621 | 3.869 | 3.157 | 3.602 | 3.298
2744 m3/fed/season 15.848 | 12.024|16.440| 14.376 | 16.240|14.986| 3.144 | 2.323 | 3.349 | 2.807 | 3.152 | 2.955
1637 m3/fed/season 12.848 |11.720|16.120|11.856|14.712|13.451| 2.606 | 2.291 | 3.203 | 2.299 | 2.842 | 2.648
Mg 15.640 |12.891|18.128| 14.507 | 16.904 2.997 | 2.412 | 3.474 | 2.754 | 3.198
| E IXE | E IXE
L.S.D. at 5% 0.628 0.254 0.439 0.120 0.097 0.169
L.S.D. at 1% 1.042 0.344 0.596 0.199 0.132 0.228
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Table (8): Effect of water irrigation amount, fertilizers and their interaction treatments on essential oil percentage
of basil plants during the two seasons of 2005 and 2006.

F) Fertilization

( ) treatments NPK PMio | PM2o | CM3o | CMeo M, NPK PMio | PM2o | CM30 | CMsgo M,
Water First cut Second cut
irrigation _
amount 0) First season

5096 m®/fed/season 042 | 031 | 037 | 052 | 0.84 | 049 | 0.70 | 052 | 0.39 | 0.57 | 0.92 | 0.62
2744 m3/fed/season 064 | 050 | 0.38 | 035 | 055 | 049 | 063 | 0.67 | 0.32 | 0.48 | 0.57 | 0.53
1637 m3/fed/season 065 | 0.36 | 069 | 050 | 0.41 | 052 | 068 | 0.39 | 0.72 | 0.55 | 0.52 | 0.57

Me 0.57 | 0.39 | 048 | 0.46 | 0.60 0.67 | 053 | 0.48 | 0.53 | 0.67

| E IXE 1 E IXE
L.S.D. at 5% NS 0.04 0.08 0.05 0.05 0.09
L.S.D.at 1% NS 0.06 0.10 NS 0.07 0.13

Second season
5096 m3/fed/season 061 | 050 | 0.54 | 0.53 | 0.88 | 0.61 | 0.88 | 0.71 | 0.55 | 0.57 | 0.96 | 0.73
2744 m3/fed/season 0.67 | 0563 | 0.64 | 0.56 | 0.69 | 0.62 | 0.67 | 0.69 | 0.58 | 0.69 | 0.70 | 0.67
1637 m3/fed/season 0.75 | 0.62 | 0.70 | 0.69 | 0.88 | 0.73 | 0.79 | 0.65 | 0.72 | 0.75 | 0.85 | 0.75

Mg 0.68 055 | 0.62 | 0.59 | 0.82 0.78 0.68 | 0.62 | 0.67 | 0.83
I E IXE 1 E IXE
L.S.D. at 5% 0.05 0.03 0.05 0.03 0.05 0.09
L.S.D. at 1% 0.08 0.04 0.07 0.05 0.07 0.13
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Table (9): Effect of water irrigation amount, fertilizers and their interaction treatments on essential oil yield
(ml)/plant of basil plants during the two seasons of 2005 and 2006.

F) Fterg;t'rznae“n‘ig NPK | PMio | PMao | CMso | CMeo | Mi | NPK | PMio | PMzo | CMso | CMeo | M,
\Water First cut Second cut
gg}%ﬁ'gn () First season
5096 m3/fed/season 0.21 | 0.10 | 0.31 | 0.29 | 0.47 | 0.28 | 0.47 | 0.29 | 0.36 | 0.43 | 0.80 | 0.47
2744 m3/fed/season 0.26 | 0.21 | 0.20 | 0.17 | 0.28 | 0.23 | 0.43 | 0.34 | 0.25 | 0.32 | 0.42 | 0.35
1637 md/fed/season 023 | 0.11 | 0.42 | 0.16 | 0.15 | 0.22 | 055 | 0.22 | 0.53 | 0.31 | 0.38 | 0.40
Mg 0.23 | 0.14 | 0.31 | 0.21 | 0.30 0.48 | 0.28 | 0.38 | 0.35 | 0.53
| E IXF | E IXE
L.S.D. at 5% 0.03 0.04 0.08 0.03 0.04 0.08
L.S.D. at 1% NS 0.06 0.10 0.05 0.06 0.10
Second season
5096 m3/fed/season 031 | 023 | 0.33 | 0.25 | 0.47 | 0.32 | 0.75 | 0.45 | 0.56 | 0.49 | 0.93 | 0.64
2744 m3/fed/season 031 | 0.17 | 0.32 | 0.24 | 0.34 | 0.28 | 057 | 0.45 | 0.51 | 0.52 | 0.58 | 0.53
1637 m®/fed/season 0.25 | 023 | 0.32 | 0.23 | 0.34 | 0.27 | 0.60 | 0.38 | 0.64 | 0.48 | 0.68 | 0.56
Mg 0.29 | 0.21 | 0.32 | 0.24 | 0.38 0.64 | 0.43 | 0.57 | 0.49 | 0.73
! E IXE ] E IXE
L.S.D. at 5% 0.01 0.03 0.05 0.03 0.04 0.08
L.S.D. at 1% 0.02 0.04 0.06 0.05 0.06 0.10

PMio & PMy, : Poultry manure at 10 & 20 m?
CMa3p & CMg : Cattle manure at 30 & 60 m?®

|
E

: Irrigation treatments
: Fertilization treatments

- 2140 -




J. Agric. Sci. Mansoura Univ., 33 (3), March, 2008

Table (10): Effect of water irrigation amount, fertilizers and their interaction treatments on the yield of
essential oil yield (L.)/fed. of basil plants during the two seasons of 2005 and 2006.
(F) Fertilization o | oy | PMso | CMao | CMeo | My | NPK | PMio | PMao | CMio | CMeo | M
treatments 10 20 30 60 | 10 20 30 60 |
First season Second season
\Water
irrigation . .
amount 0 Yield of oil (L.)/fed./season
5096 m3/fed/season 19.13 | 11.01| 17.67 | 20.16 | 35.56 | 20.71 | 30.01 | 18.95 | 24.92 | 20.63 | 39.20 | 26.74
2744 m3ffed/season 19.23 | 15.40 | 12.60 | 13.91 | 19.60 | 16.15 | 24.55 | 17.36 | 23.43 | 21.19 | 25.67 | 22.44
1637 m3/fed/season 21.65 | 9.43 | 26.60 | 13.07 | 14.84 | 17.12 | 23.80 | 17.27 | 26.79 | 19.69 | 28.65 | 23.24
Me 20.00 [11.95|18.96 | 15.71 | 23.33 26.12 | 17.86 | 25.04 | 20.50 | 31.17
! E IXE | E IXE
L.S.D. at 5% 0.55 1.70 2.94 0.84 1.40 2.43
L.S.D. at 1% 0.92 2.30 3.98 1.40 1.90 3.30
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