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ABSTRACT. The effect of irrigation intervals; 10, 20, 30 days and N 
fertilizer levels; 70, 140 and 210 Kg N/ha on vegetative growth of 
Acacia cyclops A. Cunn. during 1990-1993 were studied at 
South-Sinai, Egypt. Salinity concentration in irrigation well water and 
the experimental soil were 6.8 and 9.7 mmhos/cm, respectively. 
Results revealed that irrigating plants by saline water every 10 days, 
significantly increased plant weight before full establishment. 
However, older plants (over 2 years age) produced the highest dry 
weight by expanding irrigation interval to 20 days. Gradual increasing 
in salt accumulation hindered growth development. Adding 210 Kg 
N/ha in the form of ammonium sulfate, significantly enhanced plant 
height, foliage diameter and both fresh and dry weight of individual 
shrub. 

In arid deserts, the extreme conditions of high temperature, saline soil and brakish 
irrigation water, restrict plant growth and development (Tomar and Yadav 1980). 
Such conditions occur in South-Sinai, Egypt, where vast expanses of land are 
sparsely vegetated and have low carrying capacity (EI-Lakany 1987). In the 
South-Sinai peninsula, annual precipitation averages 50-70 mm. Hence, the animal 
herds, are usually undernourished, particularly during prolonged dry seasons. These 
droves rely on scarced fodder shrubs as well as annual forbs, which depend on badly 
distributed rainfall (Topps 1992). Planting drought and salt tolerant perennial 
arboreal legumes has been suggested for soil improvement, wind erosion protection 
as well as improving and stabilizing range resources (Stewart et aZ. 1993),Genus of 
acacia includes various species,which have wide range of adaptability to such 
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marginal lands (Allen and Allen, 1981 and Chaudhary 1983). Acacia cyclops was 
planted around the tombs during 1945's war in AI-Alamin region. These plantings 
have attracted the attention of many investigators for their feasibility under such 
mediterranean arid conditions (Pasternak el al. 1986). Muthana and Jain, J984 and 
Stephens and Whitford 1993 found that prolonging the irrigation interval with saline 
water decreased fodder shrub survival. Providing arboreal legumes with essential 
nutrients encourages both biomass and lateral roots development (Franco el al. 1984 
and Maasdorp and Gutteridge 1986). This work was conducted to study the effect of 
saline irrigation water interval and N fertilizer on survival and vegetative growth of 
Acacia cy/ops under desert conditions. 

Materials and Methods 

A field experiment was conducted from May 1990 through March 1993 at Ras 
Sudr Reserach Station, Desert Research Center, South-Sinai, Egypt. The soil of the 
experimental site is loamy and classified as calcareous with an EC of 9.7 mmohs/cm. 
Soluble cations and anions of Ca++, Mg++, Na+, K+, HCO~, CI- and S04-- were 2.20, 
0.007,0.48,0.01,0.9,0.70 and 0.67 meq/iOOgm, respectively. Calcium carbonate 
and saturation percent were 44.3 and 28%. Furthermore, the salinity concentration 
and pH of the irrigation water were 6.8 mmhos/cm and 7.9. Additionally, cations and 
anions concentration of Ca++, Mg++, Na+, K+, HCO;-, CI - and S04-- were 405, 169, 
800, 10, 167, 1555 and 1000 ppm with sodium chloride as dominant salt 
(Abou-Deya 1991). 

Seeds were collected from older shrubs grown at AI-Alamin tombs, 
north-western coast of Egypt in 1989 and planted in plastic bags, filled with loamy 
soil in May 1990. The bags were irrigated day by day by tap water (0.45 mmhos/cm) 
in the greenhouse unti I December 1990. No ferti lizers were added to the seedlings. 
The seedlings were transplanted in January 1991 into holes 3 m apart. Rows were 
4 m apart. 

Split-plot design with 4 replications was used. Irrigation intervals of 10, 20 and 
30 days were the main plots with yearly application of three N fertilizer levels of 70, 
140 and 210 kg N/ha and distributed randomly in the sub-plots. Every two 
contiguous plants were considred as a basic unit, Nitrogen fertilizer was added as 
ammonium sulfate (20%). Each dose was divided into two equal parts and added in 
Marh and November starting in 1991. 

The studied parameters were plant height, foliage diameter, number of main 
branches, leaf/plant and leaf/stem. These parameters were measured in July and 
November of 1991 and 1992 and finally in March 1993. Shrubs were individually 
cut at 10 cm stubble height in November 1991 and in March 1993. During each cut, 
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fresh weight of individual plant was determined. Samples of 100 gm green materials 
were dried at 70°C up to constant weight and used to detrmine dry weight. 

Data was subjected to the statistical analysis and the means were compared 
using LSD (5% level) according to Gomez and Gomez 1983. 

Results and Discussion 

Table 1 shows the effects of irrigation intervals and N fertilizer levels on acacia 
growth traits in 1991. Except for foliage diameter in Novembr 1991, no markable 
effects for irrigation intervals on all studied traits were detected. Moreover, varying 
N level from 70 to 210 Kg/ha had only significant effects on foliage diameter in both 
sampling dates as well as on plant height in the first date. Irrigating with saline water 
in shorter interval and adding higher N-Ievels to Acacia cyclops during the initial 
growth stages encouraged growth development. These results are in agreement with 
Stewart ef al. 1993. 

Resu Its presented in Table 2 indicate that signi ficant differences due to 
irrigation interval were detected for plant height and foliage diameter at both dates in 
1992. Superior averges of all measured trai ts were associated with adding 140 and 
210 Kg N/ha in 1992, respectively. These N levels significantly effected plant height 
in both sampling dates and both foliage diameter and number of branches/plant 
merely, in the second sampling. Visible increments in plant height, foliage diameter 
and number of branches/plant were associated with shortening irrigation interval (10 
day) before July, 1992. However lengthening irrigation i nterva I to 30 day produced 
the greatest effect by November 1992. This may be attributed to the distribution of 
shrub roots at a shallow depth during the initial stages of establishment, therefore 
requiring frequent irrigation to avoid the harmful sa linity effects. However, roots of 
older pl ants are more deeply distributed away from higher salt accumulation area. 
Moreover, decreasing the total amount of saline water odd by lenghthening irrigation 
interval encourages vertically and horizontally root permeation and reduce sa lt 
harmful effects in the deep root distribution zone (Burdett ef at. 1983 and 
Vodyanitskii 1981). 

Significant effects of irrigation interval and N fertilizer on plant height, foliage 
diameter and number of branches were detected in March 1993 (Table 3). The 
interaction between irrigation interval and N fertilizer significantly effected all 
growth traits, except leaf/stem in March, 1993. 



Table 1. Growth characters of Acacia cyclops as affected by irriga ti on interval and N level in 1991 
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Table 2. Growlh characlers of Acacia cyclops as affecled by irri gation inrerval and N level in 1992 
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Table 3. Growth characters of Acacia cyclops as affected by irrigation interval and N level in 1993 

Irrigation 
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Data presented in Table 4 indicate that the individual fresh and dry weights 
significantly varied with irrigation interval and N application in November 1991 . In 
March 1993, only N addition had significant effects on these two characters . 
Irrigating Acacia cyclops evey 20 days and adding 210 Kg N/ha resulted in superior 
individual plant fresh and dry yields (4.129 and 1.486 Kg/plant in November 1991 
and 1.302 and 0.610 Kg/plant in March 1993, respectively) . 

The reduced biomass weight in 1993 may be attributed to cutting all foliage 
branches in November 1991 and/or increased accumulation of salts during the 
second and third year. Higher levels of N application in the form of ammonium 
sulfate encouraged pl ant survival. Growth increased not only due to the role of 
nitrogen but also to sulfate effects, which plays an important role in salinity 
reduction (Abou-Deya and Nassar] 994). 

Eventually, under harsh environment, lands should be utilized for supplying 
animals by green fodder. particularly during seasons of lack as well as controlling 
erosion . Detecting suitable arboreal shrub. having high adaptability to the available 
local facilities is necessary for desel1 plantation. Acacia cyclops is considered one of 
these shrubs. It grews vigorously under severe conditions . 

In conclution the highest green and dry fodder yields were obtained by adding 
210 kg N/ha, in the form of ammonium sulfate, and irrigating every 20 day interval 
(after full establishment) under South Sinai conditions. 
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Table 4. Fresh and dry plant weight as affec ted by irrigat ion interval and N level in 199 I and 1993 
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