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ABSTRACT  
 

This study was conducted at the nursery of the Local Unit of Somosta, Bani-Sweif Governorate, Egypt 
during the two seasons of 2008/2009 and 2009/2010, with the aim of evaluating the effects of different irrigation 
intervals (2, 3, 4 or 5 days) and cytokinin treatments [spray application of benzyladenine (BA) and kinetin (Kin) 
at concentrations of 0 (control), 50, 100 or 150 ppm] on the vegetative growth of Conocarpus erectus plants. 
The recorded results indicated that irrigation intervals had significant effects on plant vegetative growth. 
Irrigation every two days gave the tallest plants, the highest number of branches and leaves, as well as the 
highest fresh and dry weights of the stems, leaves and roots (in both seasons). In both seasons, the different Kin 
and BA treatments resulted in better growth, compared to the control.  BA was most effective when applied at 
concentrations of 50 or 100 ppm, while Kin was most effective at 100 ppm. These treatments gave the tallest 
plants, the highest number of branches and leaves, as well as the highest fresh and dry weights of stems, leaves 
and roots (in both seasons). 
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Introduction 
 

Drought has a large number of impacts on the social, environmental, and economical standards of living. 
Its effects spread far beyond the physical effects of drought itself. Water is integral to produce goods and 
provide certain services. Some direct impacts of drought are reduced crop, rangeland, and forest productivity; 
increased fire hazard; increased livestock and wildlife death rates; and damage to wildlife and fish habitat. A 
reduction in crop productivity usually results in less income for farmers, increased prices of food, 
unemployment, and migration. The effects of drought stress on forests are manifested in different ways 
depending on the plant species and the severity of water deficit (Peet and Loucks, 1977 and Fralish et al. 1978).  

Plant growth regulators are chemicals that originally modify normal growth and development patterns by 
altering endogenous hormone levels. They are responsible for regulating numerous metabolic processes, 
including cell division. Cytokinins arc among the most important groups of growth regulators. They include all 
compounds that have kinetin-like biological activity. Cytokinins are known to cause a great number of growth 
responses and physiological effects, together with auxins and gibberellins. Among the most important growth-
regulating functions of cytokinins is their role in the regulation of cell division, differentiation and 
organogenesis in developing plants (Skoog and Armstrong, 1970; Kende ,1971, Steward, 1972 and Hall, 1973). 

Thus, an important cultural practice that markedly affects plant growth is the application of cytokinins 
(such as benzyladenine and kinetin). Cytokinins are usually applied to ornamental plants, trees and shrubs in 
order to regulate their growth and development. When applied to crops as growth enhancers, these substances 
are not expected to present risks to humans or the environment. 

Conocarpus erectus (family: Combretaceae), known as buttonwood, buttonbush, button mangrove, button-
tree, false mangrove, Florida button, Florida buttonwood, green buttonwood, grey mangrove and Zaragoza 
mangrove, Conocarpus erectus is native to North America, and grows in tropical and subtropical regions around 
the world including Florida, Bermuda, the Bahamas, the Caribbean, Central and South America, from Mexico to 
Brazil on the Atlantic coast, and to Ecuador on the Pacific coast, as well as western Africa and in Melanesia and 
Polynesia. Conocarpus erectus is considered a mangrove shrub and tree; hence it is suitable for landscaping and 
gardening in arid soils of Egypt. In addition, it is specially praised for its use as a hedge in landscaping, and its 
suitability for growing as a bonsai plant. High quality charcoal is also made from its wood, while its bark is rich 
in tannins, which explains its commercial harvesting. C. erectus is usually a broadly spreading shrub, up to 20 
feet in height, and is occasionally a small tree, up to 50 feet in height (Bailey, 1958; Howard, 1989; Liogier, 
1994; Little and Wadsworth, 1964; Nelson, 1996 and Stevens et al. 2001).  

This experiment was conducted with the aim of evaluating the adverse effects of prolonging the irrigation 
intervals on the vegetative growth of Conocarpus erectus plants, and to investigate the possibility of using 
cytokinin (benzyladenine and kinetin) treatments to overcome these adverse effects.  
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Materials and Methods 
 

Experimental Procedures 
 

This study was conducted at the nursery of the Local Unit of Somosta, Bani-Sweif Governorate, during the 
two successive seasons of 2008/2009 and 2009/2010. On the 1st of March, 2008 and 2009 (in the first and 
second seasons, respectively) transplants of Conocarpus erectus were obtained from a commercial nursery in 
the Giza area. The transplants (10-15 cm tall) were planted individually in polyethylene bags (30-cm diameter) 
filled with a sandy soil plus sheep manure (100 g/1). The plants were irrigated, using tap water, at intervals of 2, 
3, 4 or 5 days. In both seasons, plants irrigated at each of the tested irrigation intervals were sprayed monthly 
(from 1st April, till 1st August, in both seasons) with benzyladenine (BA) or kinetin (Kin) at concentrations of 
50, 100 or 150 ppm. Control plants were sprayed with tap water. 

 
Experimental design 
 

The layout of the experiment was a randomized complete blocks design, with 28 treatments [4 irrigation 
intervals X 7 cytokinin treatments (including the control)], and 3 blocks (replicates), each containing 3 
plants/treatment.  

 
Data recorded 
 

At the end of each season (on the end of February 2009 and 2010 in the first and second season, 
respectively), the plants were uprooted, and the vegetative growth characteristics including (plant height, 
number of branches, number of leaves, leaf area, as well as fresh and dry weights of stems, leaves and roots) 
were recorded. 

 
Statistical analysis 
 

Data recorded on vegetative growth and chemical composition were subjected to an analysis of variance 
(ANOVA), and the means were compared using the "least significant difference (L.S.D.)" test at the 5% level, 
as described by Steel and Torrie (1980).  
 
Results and Discussions 
 
Plant height 

The data recorded on the height of Conocarpus erectus plants (Table 1) show that plant height was 
significantly affected by the irrigation intervals. In both seasons, irrigation every 2 days gave the tallest plants. 
Moreover, prolonging the irrigation interval from 2 to 3, 4, or 5 days resulted in a steady decrease in plant 
height, with the longest intervals (irrigation every 5 days) giving the shortest plants. The general increase in the 
height of plants irrigated at short intervals is in agreement with the findings of Burman et al. (1991).   

The different benzyladenine (BA) treatments also had a significant positive effect on the height of 
Conocarpus erectus plants. In both seasons, plants sprayed with BA at 50, 100 or 150 ppm were significantly 
taller than the control plants, with the medium concentration (100 ppm) being the most effective BA treatment 
in this respect. The general increase in plant height as result of BA treatments is in agreement with the findings 
of Eissa (2007) who found that spraying Pelargonium zonal with BA at 10, 20 ppm increased plant height. 
Among the different kinetin levels the lowest concentration (50 ppm) was the most effective one in both 
seasons, giving significantly taller plants (with heights of 86.77 and 84.92 cm in the first and second seasons, 
respectively) than the untreated control. 

A significant interaction was detected in the first and second seasons between the effects of 
irrigation periods and cytokinin treatments on the plant height, with the recorded values ranging from 
55.60 cm plant in 5 days irrigation interval unsprayed Cytokinin to 133.00 cm plant in plants 2 days 
irrigation interval and sprayed with 100 ppm BA) in the first seasons. However the interaction in the 
second season with the recorded values ranging from (54.7 cm plant in 5 days irrigation interval 
plants Receiving no cytokinin treatment to (126.8cm/plant in plants 2 days irrigation interval and 
sprayed with 100 ppm BA. 
 
Number of branches/plant 

The data presented in Table (2) show that the number of branches on Conocarpus erectus plants 
was considerably affected by the irrigation periods treatments in both seasons, 2 days irrigation 
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interval increased number of branches giving values of (29.30 and 30.49 branches/plant) in the first 
and second season respectively, on the other hand 5 days irrigation interval decreased branches 
giving plants that were significantly lowest with values of (18.21 and 18.64 branches /plant ) in the 
two seasons respectively. This general trend is similar to that reported by Afify et al. (1993) on 
Salvia officinalis, and El-Mesiry and Azza (2000) on Pimpinella anisum. 
 
Table 1: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on plant height (cm) of 

Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 
 Cytokinin treatments (Cyt) 

Mean 

(IR) 
Irrigation intervals 

(IR) 
 Benzyladenine 

(ppm) 
Kinetin 
(ppm) 

Control 50 100 150 50 100 150 

 First season (2008/2009)  

2 days 108.5 102.2 133.0 112.5 110.9 105.3 100.0 110.34 
3 days 67.7 92.3 86. 3 92.3 88.5 80.5 80.5 83.21 
4 days 68.0 70.0 64.6 67.9 75.7 74.2 70.8 70.17 
5 days 55.6 62.5 66.7 68.7 72.0 70.9 65. 7 65.93 
Mean (Cyt) 74.95 81.75 87.65 85.35 86.77 82.58 79.25  

L.S.D. 0.05        IR: 2.26 Cyt:  2.99 IR x Cyt:  5.98  
Second season (2009/2010) 

2 days 106.5 99.7 126.8 112.7 104.3 106.5 100.0 108.1 
3 days 64.17 91.9 90.0 93.0 87.7 81.8 78.7 83.9 
4 days 67.5 69.3 63.0 70.2 76.7 75.3 72.7 70.96 
5 days 54.7 55.3 63.3 66.2 71.0 70.7 66.0 63.88 
Mean (Cyt) 73.22 79.5 85.77 85.52 84.92 83.58 79.35  

L.S.D. 0.05 IR: 1.98 Cyt:  2.62 IR x Cyt:  5.23 

  

Table 2: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on number of branches /plant of 
Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 

 First season (2008-2009) 
Mean Regime intervals 

irrigation 
 Benzyl adenine (ppm) Kinetin (ppm) 

Control 50 100 150 50 100 150 
2 days 24.33 29.33 34.67 34.97 28.33 29.83 23.67 29.30 
3 days 17.50 33.50 23.33 26.00 23.42 24.66 26.00 24.92 
4 days 18.50 20.33 23.67 22.67 17.50 23.00 18.33 20.57 
5 days 15.68 17.33 22.45 17.33 17.83 21.33 15.50 18.21 
Mean 19.00 25.13 26.03 25.24 21.77 24.71 20.88 - 

L.S.D 0.05 for                                  R.i.Irr.   2.72                          G.R.  3.60                                 R.i.Irr. x G.R.  7.21 
Second season (2009-2010) 

2 days 25.50 34.67 36.93 34.00 29.33 28.33 24.67 30.49 
3 days 19.33 26.33 24.83 27.00 27.33 20.33 27.50 24.67 
4 days 19.33 21.83 27.83 23.33 18.00 25.00 19.00 22.05 
5 days 16.50 16.67 23.83 17.80 18.50 21.33 15.33 18.64 
Mean 20.17 24.88 28.36 25.53 23.29 23.75 21.75  

L.S.D 0.05 for                                  R.i.Irr.   1.52                            G.R.  2.01                                R.i.Irr. x G.R.  4.02 

 
On the other hand spraying plant with benzyladenine (BA) had significant effect on the number 

of branches. In both seasons, the lowest number of branches (19.00 and 20.17 Branches /plant in the 
first and second seasons respectively was formed untreated plants (control). On the other hand, the 
highest number of branches recorded (26.03 and 28.36 branches /plant was formed plants sprayed 
with 100 ppm in the first and second seasons respectively). Spraying Conocarpus erecta plants with 
kinetin had significant effect on the number of branches. The lowest number of branches (20.88 and 
21.75 branches/plants) in the first and second season respectively) was formed untreated plants 
(control). On the other hand the highest number of branches recorded (24.71 and 23.75 
branches/plants) was found when plants sprayed with 100 ppm kinetin on the first and second season 
respectively. 

A significant interaction was detected between the effects of irrigation periods and cytokinin 
treatments on the number of branches with the recorded values ranging from (15.50 and 15.33 
branches/plant) in plants 5 days irrigation interval and sprayed with 150 ppm kin to (34.67 and 36.93 
branches/plant) in plants 2 days irrigation interval and sprayed with 100 ppm BA in the first and 
second season respectively. 

  
Number of leaves/plant 
 

The data recorded in the two seasons (Table 3) show that the number of leaves Conocarpus 
erectus plants was significantly affected by irrigation periods. In both seasons 2 days irrigation 
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interval increased number of leaves giving values of (315.94 and 313.70 leaves/plant) in the first and 
second seasons respectively. 5 days irrigation interval plant caused a reduction in the number of 
leaves with values (141.10 and 143.20 leaves/plant) in the two seasons respectively. Similar results 
were obtained by Salem (2002) on Jojoba (Simmondsia chinensis). 
 
Table 3: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on number of leaves /plant of 

Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 
 First season (2008-2009) 

Mean Regime intervals 
irrigation 

 Benzyl adenine (ppm) Kinetin (ppm) 
Control 50 100 150 50 100 150 

2 days 314.0 331.0 318.3 348.3 331.7 273.3 295.0 315.94 
3 days 283.3 242.3 265.0 220.0 250.0 289.0 291.3 263.0 
4 days 153.7 156.7 199.0 162.0 121.3 143.0 157.3 156.1 
5 days 148. 3 146.3 152. 7 114.0 144.3 146.0 136.0 141.1 
Mean 224.95 219.1 233.5 211.1 211.8 212.8 219.9 - 

L.S.D 0.05 for                            R.i.Irr.   5.99                               G.R.  7.92                                        R.i.Irr. x G.R.  15.84 
Second season (2009-2010) 

2 days 311.0 316.7 323.7 346.0 330.0 277.3 291.3 313.7 
3 days 285.0 232.3 250.3 210.0 241.9 292.3 283.0 256.4 
4 days 157.3 158.3 192.0 166.0 130.7 139.7 158.7 157.5 
5 days 149.3 158.0 157.3 118.7 139.3 143.3 136.3 143.2 
Mean 225. 7 216. 3 230.8 210.2 210.4 213.15 217.3 - 

L.S.D 0.05 for                               R.i.Irr.   6.34                            G.R.  8.38                                        R.i.Irr. x G.R.  16.77 

 
The data in (Table 3) also show that in general, the number of leaves formed by Conocarpus erectus was 

significantly increased by the different BA treatments compared to the untreated (control) which had (224.95 
and 225.70 leaves/plant) in the first and second seasons, respectively and the plants receiving 100 ppm BA gave 
the higher value of the number of leaves /plants with values (233.50 and 230.8 leaves/plants) in the first and 
second season, respectively. The general increase in the number of leaves / plant as result of BA treatments is in 
agreement with the results reported by Mazrou and Al-Humaid (2000) who revealed that spraying Evil lower 
rose plants with BA at 0, 50, 100 and 200 ppm increased the mean number of leaves. Also, the data in (Table 3) 
also show that in general the number of leaves formed by Conocarpus erectus was significantly decreased by 
the different of kinetin treatments compared to untreated (control) which had (224.95 and 225.7 leaves/plant) in 
the first and second season, respectively, with plants receiving 50 ppm kinetin gave values (211.8 and 210.4 
leaves/plant of number of leaves/plants) in the first and second seasons respectively. The general increase in 
number of leaves / plant as result of kinetin treatments is in agreement with results reported by Nicola (2003) on 
rosette plants who found that using kinetin at the rate of 0 , 15, 30 and 45  ppm  increased number of leaves.  

A significant interaction was detected in the first and second season between the effects irrigation periods 
and cytokinin treatments on the number of leaves, the recorded values were  ranging from (114.0 leaves /plants) 
in 5 days to (348.3 leaves/plants) in 2 days irrigation interval in plants with 150 ppm BA in the first season. 
However the interaction in the second season with the recorded values ranging from (118.70 leaves /plant) 5 
days to (346.0 leaves/plants) 2 days irrigation interval plants with 150ppm BA. 
 
Leaf area (cm2) 
 

The data recorded on the leaf area of Conocarpus erectus plants irrigated or sprayed with cytokinin (Table 
4) show that leaf area was significantly affected irrigated in both seasons. 2 days irrigation interval increased 
leaf area giving values of (35.45 and 35.48 cm2 ) in the first and second season, respectively. On the other hand, 
5 days irrigation interval in the first seasons and 4 days irrigation interval in the second seasons giving plants 
that was significantly shorter with values of (31.91 and 32.55 cm2 / leaves) in the two seasons respectively. 

Sprayed Conocarpus errectus plants with benzyladenine (BA) also had a significant effect on leaf area. In 
both seasons plant sprayed with the lowest BA concentration 50 ppm gave significant higher values (36.59 and 
36.78 cm2 /leaves) in the first and second season, respectively, than those obtained from untreated control plants 
(which gave values (34.41 and 33.90 cm2 /leaves) in the two seasons, respectively. The general increase in leaf 
area as result of BA treatments is in agreement with the findings of Reddy and Singh (1996) they stated that 
treating sunflower plants with BA at the rate of  0, 20, 40 and 80 ppm increased leaf area. Spraying Conocarpus 
erectus plants with kinetin also had a significant effect on leaf area. In both seasons plant sprayed with the 
lowest kinetin concentration 50 ppm gave significantly lowest values (28.28 and 28 .02 cm2/leaves) in the first 
and second season, respectively, than those obtained from untreated control plants which gave values (34.41 and 
33.90 cm2 /leaves) in the two seasons, respectively. This results as similar to those reported by El-Moursi et al. 
(1994) on Calendula officinalis. Also, Nicola (2003) on rosette plants found that using kinetin at (0 , 15 , 30 and 
45 ppm) increased leaf area. 
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Table 4: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on leaf area of Conocarpus 
erectus in the 2008/2009 and 2009/2010 seasons. 

 First season (2008-2009) 
Mean Regime intervals 

irrigation 
 Benzyl adenine (ppm) Kinetin (ppm) 

Control 50 100 150 50 100 150 
2 days 36.70 41.28 34.11 32.60 27.24 37.17 39.06 35.45 
3 days 34.30 32.31 36.38 36.80 32.15 28.19 32.32 33.27 
4 days 35.17 39.88 31.48 33.53 26.27 33.40 28.29 32.58 
5 days 31.46 32.88 34.04 36.98 27.47 34.36 26.18 31.91 
Mean 34.41 36.59 34.00 34.98 28.28 33.28 31.57 - 

L.S.D 0.05 for                             R.i.Irr.   0.95                              G.R.  1.26                                  R.i.Irr. x G.R.  2.52 
Second season (2009-2010) 

2 days 37.38 39.63 35.81 33.17 26.63 36.19 39.57 35.48 
3 days 33.31 33.62 35.88 36.97 31.38 28.80 32.58 33.22 
4 days 34.09 40.23 30.56 34.45 25.49 35.27 27.74 32.51 
5 days 30.82 33.64 34.88 37.76 28.56 35.97 26.56 32.55 
Mean 33.90 36.78 34.28 35.59 28.02 33.97 31.61 - 

L.S.D 0.05 for                     R.i.Irr.   1.05                                G.R.  1.39                                      R.i.Irr. x G.R.  2.79 

 
A significant interaction was detected in the first and second season between the effects of irrigation periods 

and cytokinin treatments on the leaf area, was the recorded values ranging from 26.27 cm2 obtained with 4 days 
to 41.28 cm2 /leaves in plants 2 days irrigation interval plant with 50 ppm BA in the first season, however the 
interaction in the second season with the recorded values ranging from 25.49 cm2 /leaves 4 days to 40.23 cm2 
/leaves in plants 4 days irrigation interval plant with 50 ppm BA. 

 
Fresh weight of leaves 
 

The data recorded on fresh weight of leaves in Conocarpus erectus plants irrigated and cytokinin treatments 
(Table 5) show that the fresh weight of leaves was significantly affected by irrigated treatments in both seasons. 
Plants 2 days irrigation interval gave significantly higher values (84.42 and 86.14 g/plant in the first and second 
seasons, respectively than 5 days irrigation interval plants gave values of 60.46 and 59.94 g/plants in the two 
seasons, respectively. Similar results were obtained by Attia (2003) on guar plants, EI-Khateeb and Boselah 
(1991) on Catharanthus roseus. 
 
Table 5: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on fresh weight of leaves (g) of 

Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 
 First season (2008-2009) 

Mean Regime intervals 
irrigation 

 Benzyl adenine (ppm) Kinetin (ppm) 
Control 50 100 150 50 100 150 

2 days 81.92 88.47 97.50 76.00 76.28 84.60 86.17 84.42 
3 days 59.31 73.49 74.20 79.01 67.57 71.33 62.30 69.60 
4 days 57.47 61.60 70.13 64.40 68.67 70.80 64.93 65.43 
5 days 51.79 63.04 67.62 62.43 63.00 64.08 51.25 60.46 
Mean 62.62 71.65 77.36 70.46 68.88 72.71 66.16 - 

L.S.D 0.05 for                                   R.i.Irr.   2.60                              G.R.  3.45                                             R. i. Irr. x G.R.  6.89 
Second season (2009-2010) 

2 days 81.01 92.50 103.10 74.45 80.31 87.85 83.77 86.14 
3 days 57.87 77.00 78.62 81.87 67.25 71.67 60.33 70.66 
4 days 60.38 63.33 68.92 67.78 70.13 72.83 66.33 67.10 
5 days 51.00 66.50 69.25 61.83 60.50 61.66 48.83 59.94 
Mean 62.57 74.83 79.86 71.48 69.55 73.50 64.82  

L.S.D 0.05 for                                    R.i.Irr.   2.42                             G.R.  3.21                                             R.i.Irr. x G.R.  6.41 

 

Spraying the plants with BA also had marked effection the fresh weight of leaves in two seasons. Plants 
sprayed with BA at 50 or 100 and 150 ppm gave significantly higher values than the control (62.62 and 62.57 
g/plants) in the first and second season, respectively. The medium rate (100 ppm) was the most effective BA 
treatment giving the highest values in both seasons (77.36 and 79.86 g/plant), respectively. Similar results were 
obtained by Mazrou and Al-Humaid (2000) who revealed that spraying Evil tower BA at 0, 50,100 and 200 ppm 
increased the fresh weight of leaves. Also, Mazrou (1992) found that treating evil tower rose plants with BA at 
20 ppm gave the highest fresh yield of leaves. Also, Spraying the plants with (kinetin) had a marked affection, 
the fresh weight of leaves, in two seasons plants sprayed with (kinetin) at 50 or 100 and 150 ppm gave 
significantly higher values than the control, the medium rate (100ppm) was the most effective kinetin treatments 
giving the highest values in both seasons (72.71 and 73.50 g/plant) in the first and second season, respectively 
followed by the lowest kinetin concentration (50ppm) which gave values of (68.88 and 69.55 g/plant) in the two 
seasons, respectively. Similar results were obtained by Eraki et al. (1993) applied kinetin at the concentration of 
10 , 20 , 40 and 80 ppm to Salvia officinalis plants he found that the rate of 40 ppm increased fresh weight of 
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leaves, Also Ibrahim and Tarraf (2000) found that treatment of sweet fennel with kinetin at 80 ppm resulted in 
significant increases fresh weights leaves.  

The interaction between the effects irrigation periods and cytokinin treatments on fresh weight 
of leaves was significant in two seasons (Table 5) in the first season the recorded values ranged from 
(51.25 and 48.83 g /plant) in plant 5 days irrigation interval and receiving 150 ppm Kin treatments to 
(97.50 and 103.01g/plant) in plants 2 day irrigation intervals and receiving 100 ppm BA treatment. 

 
Dry weight of leaves 
 

The data recorded on dry weigh of leaves in Conocarpus erectus plants irrigation periods and 
cytokinin treatments (Table 6) show the dry weight of leaves was significantly affected by irrigated 
treatments in both seasons. Plants 2 days irrigation interval gave significantly higher values (53.07 
and 53.75 g/plant) in the first and second seasons, respectively than 5 days irrigation interval plants 
with values of (39.48 and 39.69 g/plant) in the first and second season, respectively. Similar results 
were obtained by Attia (2003) on guar plants, EI-Khateeb and Boselah (1991) on Catharanthus 
roseus, Singh et al. (1991) on Eucalyptus tereticornis. 
 
Table 6: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on dry weight of leaves (g) of 

Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 
 First season (2008-2009) 

Mean Regime intervals 
irrigation 

 Benzyl adenine (ppm) Kinetin (ppm) 
Control 50 100 150 50 100 150 

2 days 51.20 55.30 60.94 47.50 47.68 55.02 53.88 53.07 
3 days 36.36 46.01 46.38 49.38 42.34 45.00 38.83 43.47 
4 days 38.33 40.67 46.67 42.67 45.83 46.67 43.33 43.45 
5 days 34.33 42.00 44.33 41.33 42.00 40.33 32.02 39.48 
Mean 40.06 45.99 49.58 45.22 44.46 46.76 42.01 - 

L.S.D 0.05 for                                     R.i.Irr.   1.55                          G.R.  2.05                                             R.i.Irr. x G.R.  4.09 
Second season (2009-2010) 

2 days 50.59 58.50 64.17 46.33 49.33 55.33 52.00 53.75 
3 days 36.00 48.00 49.00 51.58 41.67 44.33 36.67 43.89 
4 days 40.33 42.22 46.17 45.00 46.38 48.67 44.22 44.71 
5 days 33.91 44.33 46.00 40.67 40.33 40.44 42.17 39.69 
Mean 40.21 48.26 51.33 45.90 44.43 47.19 41.26  

L.S.D 0.05 for                                      R.i.Irr.   1.57                       G.R.  2.08                                               R.i.Irr. x G.R.  4.16 

 

Spraying the plants with BA also had amarked effection the dry weight of leaves, in two 
seasons. Plants sprayed with BA at 50 or 100 and 150 ppm gave significantly higher values than the 
control (40.06 and 40.21 g/plant) in the two seasons respectively. The medium value (100ppm) was 
the most effective BA treatment giving the highest values in the 1st season (49.58 and 51.33) in the 
second season. The general reduction in the dry weight of leaves as a result of spraying the plants 
with BA treatments is in agreement with the results reported by Eraki (1994) found that spraying 
Hibiscus sabdariffa plants with BA at 50 PPM increased dry weighs of leaves.  

Spraying the plants with kinetin also had a marked affection the dry weight of leaves in two 
seasons. Plants sprayed with (kinetin) gave significantly higher values than the control (40.06 and 
40.21g/plant) in the first and second season, respectively, the medium rate (100ppm) was the most 
effective Kin treatment giving the highest values in both seasons (46.76 and 47.19 g/plant) in the first 
and second season, respectively, followed by the lowest concentration (50ppm) which gave values of 
(44.46 and 44.43 g//plant) in the two seasons, respectively. Similar results were obtained by Ibrahim 
and Tarraf (2000) they found that treatment of sweet fennel with kinetin at 80 ppm resulted 
insignificant increases in dry weights of leaves.  

The interaction between the effects irrigation periods and cytokinin treatments on dry weight of 
leaves was significant in two seasons (Table 6) in the first season the recorded values ranged from 
(32.02 g/plant) in plants 5 days irrigation interval and receiving kinetin treatment (150ppm).using 
BA at the rate of 100 ppm recorede the values of (60.94 and 64.17g/plant) in plant 2 days irrigation 
interval in the first and second season, respectively. 

 
Fresh weight of stems 
 

The data recorded on Conocarpus erectus plants receiving irrigated and cytokinin (table 7) show 
that the fresh weight of stems was considerably increased by irrigation periods treatments in both 
seasons, plants 2 days irrigation interval gave the highest values (59.82 and 62.41 g/plant) in the first 
and second season, respectively. Whereas plants 5 days irrigation interval gave lowest values (34.28 
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and 34.98 g/plant) in the two seasons, respectively. Similar results were obtained by Attia (2003) on 
guar plants, Singh et al. (1991) on Eucalyplus tereticornis.  

The results recorded in the two seasons (Table 7) also show that the BA treatments had a 
significant effect on the fresh weight of stems. In both seasons, plants sprayed with 150 ppm BA 
gave significantly higher values 51.28 g/plant in the first seasons while plants sprayed 100 ppm BA 
gave significantly higher value (52.69 g/plant) in the second seasons than those obtained control 
plants (39.80 and 40.07 g/plant) in the two seasons, respectively. Similar increases in the fresh 
weight of stems as a result BA treatments have been reported by Mazrou (1992) found that treating 
Datura innoxia plants with the BA at 20 ppm gave the heaviest fresh yield of slemes.  

On the other hand the kinetin treatments had a significantly effect on the fresh weight of 
stems,in both seasons, plants sprayed with 100 ppm (kinetin) gave significantly higher values (50.77 
and 49.58 g/plant) than those obtained from control plants (39.80 and 40.07 g/plant) in the two 
seasons, respectively. Similar increases in the fresh weight of stems as a result of kinetin treatments 
have been reported by Ibrahim and Tarraf (2000) found that treatment of sweet fennel with kinetin at 
80 ppm increases fresh weights of branches.  
 
Table 7: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on fresh weight of stems (g) of 

Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 
 First season (2008-2009) 

Mean Regime intervals 
irrigation 

 Benzyladenine (ppm) Kinetin (ppm) 
Control 50 100 150 50 100 150 

2 days 49.83 62.17 70.50 72.89 55.33 60.91 47.08 59.82 
3 days 41.83 54.50 54.16 55.83 60.16 62.50 62.75 55.96 
4 days 35.00 41.83 36.83 41.83 43.67 35.83 35.67 38.67 
5 days 32.55 37.50 35.50 34.55 25.50 43.83 30.50 34.28 
Mean 39.80 49.00 49.25 51.28 46.17 50.77 44.00 - 

L.S.D 0.05 for                                  R.i.Irr.   2.12                             G.R.  2.81                                               R.i.Irr. x G.R.  5.61 
Second season (2009-2010) 

2 days 49.50 68.17 77.18 70.50 63.55 58.67 49.33 62.41 
3 days 43.77 58.16 57.00 57.33 61.22 63.17 61.50 57.46 
4 days 33.50 41.89 36.00 44.50 44.00 35.00 34.67 38.51 
5 days 33.50 35.67 40.60 34.83 28.16 41.50 30.61 34.98 
Mean 40.07 50.97 52.69 51.79 49.26 49.58 44.03 - 

L.S.D 0.05 for                                      R.i.Irr.   1.83                                                  G.R.  2.42                      R.i.Irr. x G.R.  4.83 

 

A significant interaction was detected in the first and second season between the effects of 
irrigation periods and cytokinin treatments on the fresh weight of stems, was the recorded values 
ranging from (25.50 g/plant) in 5 days irrigation interval plants, receiving 50 ppm (kinetin) to (72.89 
g/plant) 2 days irrigation interval in plants with 150 ppm (BA) in the first season. However the 
interaction in the second with the recorded values ranging from (28.16 g/plant) 5days irrigation 
interval plants receiving 50 ppm kinetin treatment) to (77.18 g/plant) in plants 2 days irrigation 
interval plant with 100 ppm BA. 

 
Dry weight of stems 
 

The effect of the irrigation periods treatments on the dry weight of stems of Conocarpus erectus 
plants (Table 8) show that the dry weight of stems was significantly higher in plants irrigated 2 days 
irrigation interval which gave values of (36.30 and 36.61 g/plant) in the first and second season, 
respectively. Whereas plants 5 days irrigation interval gave lower values (21.64 and 21.78 g/plant) in 
the two seasons respectively. Similar results were obtained by Attia (2003) on guar plants, Hammam 
(2002) on Cassia acutifolia.  

The results recorded in the two seasons (Table 8) also show that the BA treatments had a 
significant effect on the dry weight of stems in both seasons. Plants sprayed with 100 ppm BA gave 
significantly higher values (32.38 g/plant) in the first season and (32.19 g/plant) by100 ppm in the 
second seasons, respectively than those obtained from control plants (23.94 and 23.94 gm/plant in 
the two seasons respectively. Similar increases in the dry weight of stems as a result of BA 
treatments have been reported by Mazrou (1992) who found that treating Datura innoxia plants with 
the BA at 20 ppm gave the heaviest dray yield of stems. Also, Zaghloul (1998) found that BA at 100 
ppm increased dry weights of stems Codiaeum variegatum and Cordyline terminalis.  
Kinetin treatments had a significant effect on the dry weight of stems in both seasons. Plants sprayed 
with 100 ppm Kinetin gave significantly higher values (31.09 g/plant) in the first season and 50 ppm 
kinetin gave significantly higher values (30.62 g/plant) in the second seasons than those obtained 
from control plants (23.94 and 23.94 g/plant) in the two seasons, respectively. Similar increases in 



Middle East J. Agric. Res., 5(3): 324-332, 2016 
ISSN 2077-4605 

331 

the dry weight of stems as a result of kinetin treatments have been reported by Ibrahim and Tarraf 
(2000) found that treatment of sweet fennel with kinetin at 80 ppm increases dry weights of 
branches.  
 
Table 8: Effect of irrigation intervals and cytokinin (benzyladenine and kinetin) treatments on dry weight of stems (g) of 

Conocarpus erectus in the 2008/2009 and 2009/2010 seasons. 
 First season (2008-2009) 

Mean Regime intervals 
irrigation 

 Benzyl adenine (ppm) Kinetin (ppm) 
Control 50 100 150 50 100 150 

2 days 28.33 37.00 45.42 45.75 32.83 35.25 29.55 36.30 
3 days 26.00 33.98 36.92 34.69 36.93 39.00 37.87 35.06 
4 days 21.83 25.00 23.33 25.83 27.33 22.83 24.17 24.33 
5 days 19.58 22.50 23.83 21.50 16.16 27.29 20.58 21.64 
Mean 23.94 29.62 32.38 31.94 28.32 31.09 28.04 - 

L.S.D 0.05 for                                   R.i.Irr.   1.12                           G.R.  1.48                                                R.i.Irr. x G.R.  2.97 
Second season (2009-2010) 

2 days 29.16 35.50 46.17 42.00 38.66 35.50 29.33 36.61 
3 days 27.33 36.17 35.50 35.00 37.00 36.00 39.92 35.27 
4 days 19.08 35.00 21.83 27.50 28.17 21.00 21.67 24.98 
5 days 20.17 22.17 25.25 21.66 18.66 25.85 18.67 21.78 
Mean 23.94 29.96 32.19 31.54 30.62 29.59 27.40 - 

L.S.D 0.05 for                                   R.i.Irr.   2.25                            G.R.  2.98                                               R.i.Irr. x G.R.  5.96 

 

The interaction between the effects irrigation periods and cytokinin treatments on dry weight of 
stems was significant in two seasons (Table 8) in the first season the recorded values ranged from 
(16.16 g/plant) in plants 5 days irrigation interval and receiving 50 ppm kinetin treatment to (45.75 
g/plant) in plants 2 days irrigation interval and receiving 150 ppm BA treatment. In the second 
season the values ranged from (18.66 g/plant) in plants 5 days irrigation interval and receiving 50 
ppm kinetin treatment to (46.17 g/plant) in plants 2 days irrigation interval and receiving 100 ppm 
BA treatments. 
 

Conclusions  
 

The recorded results indicated that irrigation intervals had significant effects on plant vegetative 
growth. Irrigation every two days gave the tallest plants, the highest number of branches and leaves, 
as well as the highest fresh and dry weights of the stems, leaves and roots (in both seasons). In both 
seasons, the different Kin and BA treatments resulted in better growth, compared to the control.  BA 
was most effective when applied at concentrations of 50 or 100 ppm, while Kin was most effective at 
100 ppm. These treatments gave the tallest plants, the highest number of branches and leaves, as well 
as the highest fresh and dry weights of stems, leaves and roots in both seasons. 
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