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ABSTRACT 
The present study was conducted at the experimental at Baluza Research Station, Desert Research 
Center located at, North Sinai governorates during two consecutive seasons (2018 and 2019). Sweet 
basil plants were subjected to different irrigation intervals (every 3, 6 and 9 days) and various levels of 
kaolin (0, 2 and 4 cm3/l). The experimental design followed a split plot design. Growth characters and 
essential oil composition were measured. The results obtained explained, the irrigation intervals 
affected all the characteristics positively, as all the growth characteristics increased, and the increase 
was significant and the best treatment was when irrigating at a rate of 3 days. In addition to that, the 
different concentrations of kaolin resulted in a significant effect on the productivity of basil plants, as 
the best treatment was when spraying kaolin at a rate of 4 cm / l. As for the interaction between irrigation 
intervals and spraying with kaolin, it led to a significant increase in all characters such as plant height 
(cm), dry weight of leaves  (g/plant or ton/ feddan), essential oil (%, ml/plant and liter/feddan), and 
essential oil constituents ( linalool and estragole) when treatment 6 days + spraying kaolin 4cm/l . 
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Introduction 

Sweet basil (Ocimum basilicum, L.) is herb plant that follows the family Lamiaceae and is famous 
for its many benefits.  It is used as a spice and as used in Asian and Italian cuisine because of its 
distinctive aroma and flavor.  
Basil oil contains a large amount of essential aromatic ingredients (such as phenolic compounds) and 
nutrients magnesium - iron - potassium - calcium and some vitamins (C A K), folic acid and omega-3 
acids. Moreover, it contains a group of antioxidants (polyphenols), such as: flavonoids and 
anthocyanins, and all of these compounds are due to the medicinal effect of basil. Rania 2015 and 
Gunther, (1961) 

Basil helps relieve pain and reduce inflammation and swelling. It also contributes to the treatment 
of arthritis, rheumatism, the digestive system and intestinal infections. Moreover, basil is refreshing and 
fragrant for oral odor. On the other hand, basil has an anti-bacterial effect and contains strong 
antioxidants. Gill, and Randhawa, (1992) and Stary, and Jirasek, (1975) 
Irrigation is an important agricultural operation as it is a way to supply plants with water that enables 
them to grow. Many studies were conducted to find out the importance of irrigation, as Rania, (2010) 
on Nicotiana glauca plant indicated that, the irrigation at a rate of 4, 8, 12 l / plant / week was record 
the highest yield of active ingredients such as alkaloids, anabasine and rutin  contents, “  as well as,  the 
highest values of vegetative growth characters such as plant height, number of branches, dry weight per 
plant and plant content of mineral elements such as N, P , K, Zn, Mn and Fe Also, El-Mekawy, 2006 
showed that on Achillea santolina L. plant can be irrigate plants every 14 or 21 days with salinity water 
3000 ppm or irrigation every 7 days with salinity water 5000 ppm without any significant decrease in 
growth, yield and oil production. 

Kaolin is an anti-transpiration material that reduces evaporation by making a film on the surfaces 
of the leaves. Rania , (2010) indicated that, spraying with antitranspirants resulted in a significant 
increase in vegetative growth such as “plant height, number of branches and fresh and dry weights of 
the leaves. The results also showed that, an increase in the active ingredients of Nicotiana glauca in 
both seasons.  
On the other hand, Rania, (2015) on Ocimum basilicum L. indicated that, spraying with kaolin 5% led 
to a significant increase in vegetative growth and oil production.  The results also showed that, an 
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increase in all the growth characters and the main components of essential oil of basil, where the linalool 
increased to 35.43%, while the estrogenic decreased to 0.75% compared to the control and other 
treatments. 

The study aims to evaluate the effect of different irrigation intervals and spraying kaolin with 
different concentrations and the interaction between them to improve the production of leaves and 
essential oil for basil plant, as well as the main components of essential oil to obtain the best treatment 
to reduce the water irrigation. 

 
Materials and Methods 
 

The present study was conducted at the experimental at Baluza Research Station, Desert Research 
Center located at North Sinai governorates during two consecutive seasons 2018/2019. This experiment 
included nine treatments which were the combinations between three levels irrigation intervals (3,6 and 
9 days) and three concentrations of kaolin which were" control (without spraying kaolin), 2 and 4 cm3/l 
Plants were irrigated every 3, 6 and 9 days each plant refined 4 liters of well irrigation water per each 
irrigation. The treatments were applied regularly until the treatments at each season. The foliar of kaolin 
concentrations more applied as foliar application at 35 and 70 days after sowing.  

Nine treatments were arranged in split plot design with three replicate, where irrigation intervals 
in the main plots, while foliar of kaolin concentrations were randomly arranged in the sub-plots. 
Obtained data were statistically analyzed, the application technique was statistix, version9 program 
(Analytical software, 2008). All plants received normal agriculture practices whenever they needed.  
Seeds of Ocimum basilicum L. plants were obtained From Research Centre of Medicinal and Aromatic 
plants, Dokki, Giza and were sow in seedbeds during the first week of March both seasons, respectively. 
After 45 days transplanting in soil. The distance between hills 25 cm and 60 cm between rows .The 
mechanical and chemical properties of soil used are shown in Table (1) according to (Page, et al.; 1984) 
at harvesting stage, The plant were cutting two time at 75 and 150 days after planting in the first and 
second seasons. 
 
Table 1: Physical and chemical properties of the soil used in this study  

Particle size 

Texture EC dSm-1 pH 
Distribution (%) 

Sand Silt Clay 

90 5 5 Sand 1.37 8.2 

Soluble ions (meq/l) Available 
nutrients (ppm) 

 
Cations Anions 

Ca+2 Mg+2 Na+1 K+1 CO-3 HCO-3 SO-4 Cl-1 N P K 

1.8 2.1 1.5 0.09 - 3.5 0.84 1.51 60 3.65 144 

 
Recorded data plant height (cm), dry weight of leaves (g/ plant or ton/feddan), essential oil 

content ml/ plant or liter/feddan, Essential oil constituents were identified by gas liquid chromatography 
(GLC). 
 
Results and Discussion 
 
1. Plant height  

The effects of irrigation intervals (3, 6 and 9 days) were presented in Table (2). There was a 
significant increase in the plant height the maximum value was recorded at the irrigation intervals 3 
days in both seasons which recorded 72.55 and 81.16 cm compared to the plant height at the irrigation 
interval 9 days for record 34.15 and 36.10 cm in the first and second cuts in the first season; respectively. 
While plant height was recorded at (70.93 and 87.08 cm), (53.49 and 65.58 cm), (38.48 and 37.38 cm) 
in irrigation intervals 3, 6, 9 days in the first and second cuts in the second season, respectively.  

These results are in agreement with those obtained by Ouerghi, et al., 2014 on wheat and Patanèa, 
et al., 2011 on tomato. 
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Results in Table (3) observed that, various treatments affected the plant height of the basil plant, as it 
was a significant increase in both cuts and seasons. The effect of spraying with kaolin, where the highest 
value was recorded in the plant height at a concentration of 4 cm/l, which was 55.97 cm, while the plant 
height 53.50 cm was recorded at the concentration of 2 cm/l compared to the control treatment 51.08 
cm in the first cut of the first season, . As for the second cut, the plant height of recorded 59.96 cm at 
the concentration of spraying kaolin 4 cm/l, while the plant height 2 cm/l 57.35 cm compared to the 
control treatment 54.05 cm in the first season. 

While it was found that there was a significant increase in the second season in both cuts, then it 
find in the first cut, the plant height was recorded 52.79  cm when spraying with kaolin 4 cm/l, while 
the plant height was recorded at 2 cm/l 54.15 cm compared to the control treatment recorded 55.95  cm. 
As for the second cut, the plant height was recorded 60.76 cm when spraying with kaolin 4 cm/l, while 
the plant height was at 2 cm/l 63.44 cm compared to the control treatment which recorded 65.84 cm. 
 
Table 2: Effect of irrigation intervals on growth characters during both seasons 

Treatments    
Plant height (cm) Dry weight of leaves (g/plant) 

Season 1 Season 2 Season 1 Season 2 
Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

3 days 72.55 A 81.16 A 70.93 A 87.08 A 51.91 A 75.37 A 75.03 A 81.48 A 
6 days 53.85 B 54.10 B 53.49 B 65.58 B 43.26 B 49.48 B 49.82 B 56.09 B 
9 days 34.15 C 36.10 C 38.48 C 37.38 C 17.06 C 20.59 C 22.96 C 26.65 C 

 
These results are in agreement with those obtained by Mohadeseh, et al. (2013) on wheat; Javan, 

et al., (2013) on soybean and Coniberti, et al., 2013 on berry. 
On the other hand, the interaction between the concentrations of kaolin antagonists with the 

irrigation intervals showed a high significant difference. The results in table 4, showed that, the plant 
height increased the highest value 75.40 and 73.53 cm when spraying with kaolin 4 cm/l with the 
irrigation intervals 6 days compared to the control plants that recorded the plant height 51.85 and 51.74 
cm in the first and second cuts in the first season, respectively. Also recorded the highest value for the 
plant height in the second season 85.24 and 88.72 cm at the same treatment compared to the control 
treatment that recorded 52.15 and 62.51 cm in the first and second cuts, respectively. These results are 
in according with those obtained by Coniberti, et al., 2013 on berry;  Patanèa, et al., 2011 on tomato 
and Rania, 2019 on marjoram Gewefile, et al. (2009 a,b) on  Nicotiana glauca 

This result may be due to several reasons resulting from the effect of kaolin and irrigation on 
increasing the water content in the plant and thus increasing the absorption of some of the nutrients that 
improve the photosynthesis process in the leaf and then increasing the growth and it is possible that 
spraying kaolin led to protect the plant tissue from climatic conditions and increase Efficiency of water 
that led to the speedy completion of the process of photosynthesis. 

 
2. Weight of dry leaves (g/plant) 

Regarding to the effect of irrigation intervals on the weight of dry leaves per plant, the irrigation 
interval exceeded 3 days, followed by 6 days with significant differences when compared with the 9-
day irrigation intervals in both cuts and seasons. The results were recorded that (51.91 and 75.37 g), 
(43.26 and 49.48 g) and (17.06 and 20.59 g) in irrigation intervals (3, 6, 9 days / week) in the first and 
second cuts, respectively, in the first season and were recorded (75.03 and 81.48 g), (49.82 and 56.09 
g) and (22.96 and 26.65 g) in the same treatments in the first and second cuts, respectively, in the second 
season, table (2).  
The positive response of Ocimum basilicum L. plants to irrigation intervals was in harmony with those 
obtained by Ouerghi, et al., 2014 on wheat and Abdel-Fattah, 2013 on Hibiscus rosasinensis L. 

Results in Table (3) showed that, a significant increase as a result of the effect of spraying kaolin 
on the weight of dry leaves per plant (g), where the highest value was recorded at 4 cm/l 39.04 and 
51.07 g while when treating plants 2 cm/l of kaolin 37.60 and 48.46 g compared to the control treatment 
35.59 and 45.93 g during in the first and second cuts, respectively, in the first season. 

On the other hand, observed that in the second season, the weight of dry leaves per plant (g) was 
recorded 51.98 and 57.88 g when spraying with kaolin 4 cm/l, while the weight of dry leaves per plant 
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(g) was recorded at 2 cm/l 49.19 and 54.69 g compared to the control treatment 46.64 and 51.65 g 
during the first and second cuts, respectively.  

These results are in agreement with those obtained by Bernardo et al. (2017) on grapevine; Conde 
et al. (2016) on grape berries and El-Khawaga, 2013 on banana plants. 
 
Table 3: Effect of kaolin on growth characters during both seasons 

Treatments    
Plant height (cm) Dry weight of leaves (g/plant) 

Cut 1 Cut 2 Cut 1 Cut 1 Cut 2 Cut 1 Cut 1 Cut 2 

Controle 51.08 C 54.05 C 52.79 C 60.76 C 35.59 C 45.93 C 46.64 C 51.65 C 

2 cm/l 53.50 B 57.35 B 54.15 B 63.44 B 37.60 B 48.46 B 49.19 B 54.69 B 

4 cm/l 55.97 A 59.96 A 55.95 A 65.84 A 39.04 A 51.07 A 51.98 A 57.88 A 

 
Data in Table (4) There are significant differences in the weight of dry leaves / plants as a result 

of the difference of interaction treatments between kaolin concentrations and irrigation intervals where 
the highest significant difference was recorded in the first season when applying the treatment 4 cm/l + 
6 days, The weight of dry leaves per plants was recorded at 53.01 and 77.93 g compared to the control 
treatment 41.45 and 48.20 g, in the first and second cuts, respectively. While the highest significant 
difference was recorded in the second season when the same treatment was recorded 77.96 and 85.55 g 
compared to the control treatment 47.91 and 52.61 g in the first and second cuts, respectively.  

These results agreed with those reported by Conde, et al., (2016) on grape berries; Ouerghi, et 
al., (2014) on wheat and Rania, (2010) on Nicotiana glauca ; Rania (2019) on  Organum  majorana 
 
Table 4: Effect of interactions between irrigation intervals and kaolin levels on growth characters 

during both seasons 

Treatments 
Plant height (cm) Dry weight of leaves (g/plant) 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

3 
d

a
ys

 Control 51.85 F 52.15 F 51.74 F 62.51 F 41.45 E 48.20 E 47.91 F 52.61 F 

2 cm/l 34.18 H 35.99 H 38.49 H 37.64 H 17.19 G 20.38 G 23.09 H 26.57 H 

4 cm/l 36.58 G 38.30 G 38.93 G 40.24 G 19.56 F 24.16 F 25.92 G 29.70 G 

6 
d

a
ys

 Control 69.70 C 75.98 C 68.63 C 85.52 C 50.89 C 72.35 C 72.14 C 78.67 C 

2 cm/l 72.56 B 82.08 B 70.63 B 87.01 B 51.82 B 75.84 B 74.10 B 81.23 B 

4 cm/l 75.40 A 85.42 A 73.53 A 88.72 A 53.01 A 77.93 A 77.96 A 84.55 A 

9 
d

a
ys

 Control 31.68 I 34.01 I 38.02 I 34.25 I 14.42 H 17.23 H 19.88 I 23.67 I 

2 cm/l 53.76 E 53.97 E 53.33 E 65.68 E 43.79 D 49.14 E 49.47 E 56.28 E 

4 cm/l 55.92 D 56.18 D 55.40 D 68.56 D 44.55 D 51.11 D 52.07 D 59.39 D 

 
3. Weigh dry leaves per feddan (4200m2) 

Regarding the effect of irrigation intervals the dry weight of leaves per feddan, the best treatment 
was the 3 day irrigation intervals followed by 6 day with significant differences when compared to the 
9 day in both seasons of the study that recorded (1.453  and 2.111 ton ), (1.212 and 1.386 ton) and 
(0.478 and 0.577 ton ) In irrigation intervals 3, 6, 9 days respectively in the first and second cuts in the 
first season, respectively and (2.100 and 2.282 ton), (1.393 and 1.572  ton ) and (0.643  and 0.747 ton) 
in the same treatments in the first and second cuts in the second season, respectively (Table, 5).  
 
Table 5: Effect of irrigation intervals on dry weight of leaves per (ton/ feddan) and essential oil 

percentage plant during the two seasons. 

Treatments 
Dry weight of leaves (ton/ feddan) Essential oil percentage 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

3 days 1.453 A 2.111 A 2.100 A 2.282 A 0.32 A 0.32 A 0.31 A 0.35 A 

6 days 1.212 B 1.386 B 1.393 B 1.572 B 0.23 B 0.22 B 0.22 B 0.21 B 

9 days 0.478 C 0.577 C 0.643 C 0.747 C 0.10 C 0.10 C 0.12 C 0.12 C 
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These results are in agreement with those obtained by Glenn, et al., (2010) on wine grape and 
Abdel-Fattah, (2013) on Hibiscus rosasinensis L. 

Results in Table (6) showed that, a significant increase in the weight of dry leaves per feddan in 
the first season when spraying with kaolin 4 cm/l (1.094 and 1.431 ton), while there was no significant 
increase when spraying plants with kaolin 2 ml /l 1.053 and 1.356 ton compared to the control treatment 
0.996 and 1.286 ton during the first and second cuts, respectively. On the other hand, the weight of dry 
leaves per feddan increased in the second season when spraying plants with kaolin 4 cm/l followed by 
2 cm/l and significant differences between them, the significance increased when compared to untreated 
plants (1.454 and 1.621 ton), (1.377 and 1.532 ton) and (1.306 and 1.448 ton) at concentrations kaolin 
0, 2, 4 ml /l, respectively, during the first and second cuts, respectively.  

These results are in agreement with those obtained by Palliotti, et al., (2013) on Sangiovese 
grapevines, and (2010) on Vitis vinifera, L. 
 
Table 6: Effect of kaolin concentrations on dry weight of leaves per (ton/ feddan) and essential oil 

percentage during the two seasons. 
Treatments Dry weight of leaves per feddan (ton) Oil percentage 

Cut 1 Cut 2 Cut 1 Cut 1 Cut 1 Cut 2 Cut 1 Cut 1 

Control 0.996 C 1.286 C 1.306 C 1.448 C 0.20 C 0.29 C 0.20 C 0.22 C 

2 cm/l 1.053 B 1.357 B 1.377 B 1.532 B 0.22 B 0.21 B 0.22 B 0.23 B 

4 cm/l 1.094 A 1.431 A 1.454 A 1.621 A 0.23 A 0.22 A 0.23 A 0.23 A 

 
The results shown in the table (6) indicate that there is a significant increase in the weight of dry 

leaves per feddan due to the effect of interaction between treatments kaolin concentration and irrigation 
intervals, as the highest significant difference was recorded in the first season when spraying kaolin 4 
cm/l + 6 day. It was higher value of dry leaf weight per feddan 1.483 and 2.183 ton compared to 
untreated plants 1.160 and 1.347 ton in the first and second cuts, respectively. As for the second season, 
observed that, the highest significant difference when applying kaolin spray 4 cm/l + 6 days where the 
weight of the leaves per feddan 2.180 and 2.367 ton was compared to the control treatment 1.340 and 
1.477 ton in the first and second parts respectively. 

 The above mentioned results agreed with those obtained by Palliotti, et al., (2013) on Sangiovese 
grapevines; Glenn, et al., (2010) on wine grape and Wafaa and Rania (2016) on Ricinus communis var. 
red Arish; Rania and Wafaa (2017) on Ocimum basilicum plants; Elham and Rania (2015) on Hibiscus 
sabdariffa L.  
 
4. Essential oil percentage 

Data in the table (7) noticed that, a significant difference in the oil percentage with the effect of 
irrigation intervals (3, 6, 9 days / week) (0.32 and 0.32 %), (0.23 and 0.22 %) (0.10 and 0.10 %) in the 
first and second cuts in the first season, respectively. While recording (0.31 and 0.35 %), (0.22 and 0.21 
%) and (0.12 and 0.12 %) in the first and second cuts in the second season, respectively. Regarding to 
the effect of the interaction between kaolin concentrations and irrigation intervals in the oil percentage.  
The positive response of Ocimum basilicum, L. plants to irrigation intervals was in harmony with those 
obtained by Glenn, et al., (2010) on wine grape and Abdel-Fattah, 2013 on Hibiscus rosasinensis, L. 

The results in Table (6) show that, the effect of spraying kaolin (0, 2, 4 cm/l) of basil plants in 
both cuts and seasons. There is a significant increase in the oil percentage as a result of spraying kaolin 
4 ml/ l 0.23 and 0.22 %  cm, while the oil percentage 0.22 and 0.21 % was recorded at the concentration 
of 2 cm/l compared to the control treatment 0.20 and 0.29 % in the first cut and season.  

While in the second season, a significant increase in both the first and second cuts. The oil 
percentage 0.23 and 0.23 % was recorded when spraying with kaolin 4 cm/l, while when spraying with 
a concentration of 2 cm/l 0.22 and 0.23 % compared to untreated plants 0.20 and 0.22 % in the first and 
second cuts respectively. Francisco, et al., 2010 on pepper plants ; Ergun, 2012 on apple fruit ;Khaleghi, 
et al., 2015 on Olea europaea L and Masoud, 2012 on hamawy apricot trees. 

In addition that, there are high significant differences were recorded when spraying with kaolin 
4 ml. Liters + irrigation intervals 6 days. In the first season, where the highest value of oil percentage 
0.34 and 0.33 % was recorded in the first and second cuts, respectively compared to the control 
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treatment 0.21 and 0.20 % in both cuts, respectively. While the highest significant difference was in the 
second season at the same treatment where the oil percentage 0.32 and 0.35 % was recorded in the first 
and second cuts, compared to the control treatment that reached 0.21 and 0.21 % in both cuts, 
respectively (Table 7). 

These results are in according with those obtained by Masoud, (2012) on hamawy apricot trees; 
Amal  et al. (2017)   on Mentha viridis ; Rania, (2016) on Cyamopsis tetragonoloba L. and Glenn, et 
al., (2010) on wine grape 
 
Table 7: Effect of the interactions between irrigation intervals and kaolin rates on dry weight of leaves 

(ton/ feddan) and essential oil percentage during the two seasons. 

Treatments 
Dry weight of leaves (ton/ feddan) Essential oil percentage 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

3 
d

a
ys

 control 1.160 F 1.347 E 1.340 F 1.477 F 0.21 F 0.20 F 0.21 E 0.21 D 

2 cm/l 0.480 H 0.570 G 0.647 H 0.743 H 0.10 H 0.19 H 0.12 G 0.12 F 

4 cm/l 0.550 G 0.677 F 0.727 G 0.833 G 0.12 G 0.11 G 0.13 F 0.12 E 

6 
d

a
ys

 control 1.423 C 2.027 C 2.020 C 2.203 C 0.30 C 0.31 C 0.30 C 0.34 B 

2 cm/l 1.453 B 2.123 B 2.100 B 2.277 B 0.32 B 0.32 B 0.31 B 0.35 A 

4 cm/l 1.483 A 2.183 A 2.180 A 2.367 A 0.34 A 0.33 A 0.32 A 0.35 A 

9 
d

a
ys

 control 0.403 I 0.483 H 0.557 I 0.663 I 0.09 I 0.08 I 0.10 H 0.11 G 

2 cm/l 1.227 E 1.377 E 1.383 E 1.577 E 0.23 E 0.22 E 0.22 D 0.22 C 

4 cm/l 1.250 D 1.433 D 1.457 D 1.663 D 0.24 D 0.23 D 0.22 D 0.22 C 

 
5. Essential oil content (ml/plant) 

The results in table (8) indicate that, the effect of the 6-day irrigation intervals was significantly 
greater than (3, 9-day). There is a significant increase in oil content per plant in the first and second cuts 
in the first season , (6) was recorded at the irrigation intervals (3, 6, 9 days / week) (0.167 and 0.241 
ml), (0.098 and 0.107 ml) and (0.018 and 0.018 ml); respectively, and in the second season, it excelled 
significantly for oil content per plant (ml) (0.232 and 0.280 ml), (0.108 and 0.120 ml) and (0.027 and 
0.030 ml) for the same treatments, respectively. 
 
Table 8: Effect of irrigation intervals on oil content (ml/plant or liter/ feddan) during the two seasons. 

treatments 
Essential oil (ml/plant) Essential oil (liter/ feddanl) 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

3 days 0.167 A 0.241 A 0.232 A 0.280 A 4.651 A 6.753 A 6.518 A 7.877 A 

6 days 0.098 B 0.107 B 0.108 B 0.120 B 2.757 B 2.973 B 3.041 B 3.356 B 

9 days 0.018 C 0.018 C 0.027 C 0.030 C 0.481 C 0.546 C 0.760 C 0.857 C 

 
These results are in agreement with those obtained by Bafeel, and Moftah (2008) on eggplants 

and Al-Absi, and Archbold, 2016 on Apple tree. 
Regarding to oil content (ml/plant) there is an effect of kaolin treatment table (9) and this effect 

was significant in both cuts and seasons. The best treatment when spraying plants with kaolin 4 cm/l, 
followed by 2 cm/l and finally the control treatment as recorded (0.103 and 0.131 ml), (0.096 and 0.123 
ml) and (0.083 and 0.111 ml) The first and second cuts in the first season, and (0.132 and 0.153 ml), 
(0.122 and 0.144 ml) and 0.112 and 0.132 ml) in the second season for kaolin concentrations (0, 2, 4) 
cm/l, respectively. 

These results are in agreement with those obtained by Savic, et al.,(2011); Lukic, et al., 2012 ); 
Boari, et al. 2014 and Srinivasa, 2010 on tomato. 

Data in Table (9) showed that, a significant increase due to the effect of interaction between kaolin 
concentrations and irrigation intervals. The highest significant differences in the first season when 
spraying kaolin 4 ml. Liters + irrigation intervals 6 days, as the oil content per plant (ml) 0.180 and 
0.253 ml  increased compared to untreated plants 0.087 and 0.097 ml in both cuts, respectively. While 
there was the same effect when the same treatment was spraying kaolin 4 ml per liter + irrigation 
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intervals 6 days where the highest significant difference was found in the second season as oil content 
per plant (ml) 0.250 and 0.293 ml compared to the control treatment 0.100 and 0.107 ml In both cuts, 
respectively.  

These results agreed with those reported by Srinivasa, 2010 on tomato; Rania, (2015) on Ocimum 
basilicum L. plant; Rania and Abd El-Azim (2017) on lemon grass and (2016); on Plantago psyllium 
L. and Moftah (2008) on eggplants. 
 
Table 9: Effect of kaolin on essential oil contents (ml/plant or liter/ feddan) during the two seasons. 

Treatments 
Essential oil  (ml/plant) Essential oil   (liter/ feddan) 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

Control 0.083 C 0.111 C 0.112 C 0.132 C 2.372 C 3.133 C 3.144 C 3.718 C 

2 cm/l 0.096 B 0.123 B 0.122 B 0.144 B 2.64 8B 3.429 B 3.439 B 4.043 B 

4 cm/l 0.103 A 0.131 A 0.132 A 0.153 A 2.869 A 3.710 A 3.736 A 4.328 A 

 
6. Essential Oil content (liter/feddanl) 

Data in table (10) showed that, 3 day irrigation intervals gave a significant increase in oil content 
per feddan (l) in the first season 4.651 and 6.753 l and then gradually decreased at the 9 day irrigation 
intervals 0.481 and 0.546 l, while the effect of the 6 day was with significant differences, where oil 
content per feddan (l) 2.757 and 2.973 l in the first and second cuts, respectively. In addition, there is a 
significant increase in oil content per feddan (l) in the second season irrigation intervals of ( 6.518 and 
7.877 l), (3.041 and 3.356 l ) and (3.041 and 3.356 l) for the first and second cuts, respectively for 
irrigation intervals (3, 6, 9 days / week), respectively.  

The positive response of Ocimum basilicum L. plants to irrigation intervals was in harmony with 
those obtained by Ouerghi, et al., (2014) on wheat and Abdel-Fattah, (2013) on Hibiscus rosasinensis 
L. 

Results in Table (10) show that, a significant increase in oil content per feddan (l) due to the effect 
of kaolin spray 4 cm /l in the first season where oil content per feddan (l) recorded the highest value 
4.990 and 7.133 L while values decreased when spraying plants at a concentration of 2 ml. Liters 4.650 
and 6.810 L compared to untreated plants 2.457 and 2.700 L in the first and second cuts, respectively. 
On the other hand, the two concentrations of 2, 4 cm/l  were given a significant increase cm/l in oil 
content per feddan (l) (6.510 and 7.887 L ) and ( 6.983 and 8.303 L ) compared to the control treatment 
2.817 and 3.020 L in the first and second cuts, respectively in the second season of the basil plant.  
 
Table 10: Effect of interaction between irrigation intervals and kaolin concentrations on essential oil 

contents (ml/plant or liter/ feddan) during the two seasons. 

treatments 
Essential oil  (ml/plant) Essential oil   (liter/ feddan) 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

3
 d

a
y

s Control  0.087 F 0.097 F 0.100 E 0.107 E 2.457 F 2.700 F 2.817 F 3.020 F 

2 cm/l 0.020 G 0.020 G 0.027 FG 0.030 FG 0.473 H 0.537 H 0.757 H 0.853 H 

4 cm/l 0.023 G 0.023 G 0.033 F 0.037 F 0.623 G 0.717 G 0.967 G 1.023 G 

6
 d

a
y
s Control 0.153 C 0.227 C 0.217 C 0.267 C 4.313 C 6.317 C 6.060 C 7.440 C 

2 cm/l 0.167 B 0.243 B 0.230 B 0.280 B 4.650 B 6.810 B 6.510 B 7.887 B 

4 cm/l 0.180 A 0.253 A 0.250 A 0.293 A 4.990 A 7.133 A 6.983 A 8.303 A 

9 
d

a
ys

 Control 0.010 H 0.010 H 0.020 G 0.023 G 0.347 I 0.383 I 0.557 I 0.693 I 

2 cm/l 0.100 E 0.107 E 0.110 D 0.123 D 2.820 E 2.940 E 3.050 E 3.390 E 

4 cm/l 0.107 D 0.117 D 0.113 D 0.130 D 2.993 D 3.280 D 3.257 D 3.657 D 

 
These results are in agreement with Those obtained by Shellie, and King, (2013a,b) on red wine 

grape; Ahmed  (2019) on Solanum lycopersicum L and Song, et al., (2011) on rose . 
In general, Table (10) show a significant increase in Oil content per feddan (l) in the plant due to 

the effect of spraying kaolin and the irrigation intervals in both cuts and seasons.  
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The results shown in the table (10) indicate that, a significant increase in Oil content per feddan 
(l) by the effect of interaction between kaolin concentration and irrigation intervals, as the highest 
significant difference in the first season when spraying with 4 ml /l kaolin plus 6 days irrigation 
intervals, which The oil content per feddan (l) it recorded 4.990 and 7.133 L compared to the control 
plants which recorded 2.457 and 2.700 L in the first and second cuts, respectively. In the second season, 
the highest significant difference in oil content per feddan (l) when spraying with kaolin concentration 
4 cm/l, and the irrigation intervals 6 days, which recorded 6.983 and 8.303 L compared to untreated 
plants that reached 2.817 and 3.020 in the first and second cuts, respectively.  

The above mentioned results agreed with those obtained by Ahmed  (2019) on Solanum 
lycopersicum L; El Laban, et al.  (2017) on dutch fennel; Abd El-Azim, et al. (2017 and 2016) on 
Foeniculum vulgare, Mill. and Abdel-Fattah, (2013) on Hibiscus rosasinensis L. 

The reason for the increase in Oil content per feddan (l) is due to the spraying of kaolin with the 
regulation of irrigation leading to the availability of nutrients in the soil with easy absorption and access 
to the plant. Also, the kaolin spray led to closing the stomata, which led to a decrease in transpiration 
that worked to keep the leaves with water and thus an increase in photosynthesis and biological 
processes. This reflected positively in the yield of the basil plant, so the branches increased on the plant 
and thus an increase in the yield of leaves and the contents of the leaves from the oil per plant and 
feddan. 

 
7. Essential oil constituents 

Results of the chromatographic analysis of oil samples extracted from (Ocimum basilicum) plants 
in the first season (Table 11) show that Linalool was the most important essential oil component (with 
contents of 30.548 to 46.779 %), followed by β- Caryophyllene (with contents of 6.215 to 18.277 %), 
then 1,8 Cineol (with contents of 0.146 to 11.659 %). 

The data presented in Table (11) show the effect of irrigation intervals treatments on Linalool 
content in the oil extracted from Ocimum basilicum plants. The highest mean content (46.779 %) was 
recorded in the oil of plants grown at the irrigation intervals (6 days + 4 cm/l), followed plants grown 
at irrigation intervals of 3 days (which gave a mean Linalool content of 46.075 %), whereas the lowest 
content (30.548 %) was obtained from plants grown at the irrigation intervals (9 days only).   

On the other hand, estragole, an unwanted compound in the essential oil of basil, was given a 
lower value when using 6 days with 4 cm / liter kaolin 0.876 % 
 
Table 11: Effect of irrigation intervals and kaolin concentrations on the essential oil components (%). 

Treatments 1,8 Cineol Linalool Estragole β-Caryophyllene 
3 days 0.756 46.075 0.328 0.471 
3 days + 2 cm/l 0.204 39.796 2.241 5.863 
3 days + 4 cm/l 0.342 42.770 5.674 3.766 
6 days 9.092 42.612 2.242 6.252 
6 days + 2 cm/l 10.236 35.861 1.472 17.557 
6 days + 4 cm/l 11.659 46.779 0.876 18.277 
9 days 0.146 30.548 1.249 6.215 
9 days + 2 cm/l 4.535 45.225 1.681 14.201 
9 days + 4 cm/l 8.770 42.720 2.278 18.553 
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