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        WO pot experiments were conducted during the two winter 

…….seasons of 2010/2011 and 2011/2012 at the soil salinity lab. 

Alexandria, Agricultural Research Center, to study the effect of 

irrigation with saline water and foliar nutrition on the vegetative 

growth, chemical content and green yield of two garlic cultivars. 

Treatments were the combination of two cultivars; sids 40 and Baladi, 

two treatments foliar and three saline irrigation water treatments, i.e., 

1500, 2500 and 3500 mg/L and well water (control). The results 

indicated that cv. sids 40 recorded the highest values of plant height in 

the two seasons. No. of leaves / plant had non-significant differences 

between the two cultivars in the two seasons. On the other hand, the 

results also, indicated that cv. Baladi recorded the highest values of 

fresh weight of (bulbs and cloves) and No. of cloves/bulb compared 

with other cultivar (sids 40) in the two seasons. The highest values of 

N and P uptake were recorded by cv. Baladi followed by cv. sids 40. 

Thus, cv. Baladi was the most salt tolerant compared with cv. sids 40. 

Increasing salinity of irrigation water decreased vegetative growth and 

green yield up to the highest concentration (3500 mg/L). N and P 

uptake were gradually and significantly decreased by increasing 

irrigation water salinity up to its highest level. Vegetative growth, 

chemical content and green yield, significantly improved with nutrient 

applied through foliar spray. The combined effect among cultivars, 

foliar nutrition and salinity concentrations of irrigation water had 

significant and highly significant effect on fresh weight of cloves and 

No. of cloves/ bulbs. These results were true and similar in the two 

seasons of the experiment.The interaction had highly significant effect 

on protein% content and N, P and K uptake by cloves of garlic plants. 

 
Garlic (Allium sativum L.) has been known as one of the oldest known 
horticultural crops in the old world. It is one of the most important bulb crops in 
Egypt which is cultivated for both local consumption and export. It is commonly 
used as a spice or condiment as well as for medical purposes (Hassan et al., 
2011).    

 

Egypt is a part of an arid belt extending from the Atlantic to Central Asia. 

The Nile is the main and almost the exclusive source of fresh water. In Egypt, 
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more than 33% of irrigated lands were affected by salinity (Ghassemi et al., 

1995). Salinity is one of several environmental factors which can limit the 

successful production or even survival of various crops (Hassan et al., 2001). 

The ever increasing demand for agricultural products is requiring reassessment 

of the production potential of low quality land and water resources (Epstein       

et al., 1980). The initial effect of salinity at cellular level is due to its osmotic 

effects. In a 2-year study, Francois (1994) found that the threshold salinity of 

garlic was 3.9 dS m
-1

and at 7.4 dS m
-1

 the yield was reduced by 50%. All yield 

components, bulb weight and diameter, and plants per unit area, were reduced 

with increasing salinity, as well as percent solids which is a major component of 

bulb quality.  

 

Application of nutrients has an economic role in decreasing the cost of some 

soluble nutrients which unfortunately may be converted to insoluble forms. So, 

foliar spray may overcomes this problem (Hegab et al., 1987).Foliar application 

is very important environmental goal as it minimizes pollution of soil with 

mineral fertilizers and hence reducing its mobility to underground water or 

surface water (Abdelgadir et al., 2010 and Hassan et al., 2011). On the other 

hand, foliar application of nutrient solution ameliorate the negative effects of 

salinity by enhancing the availability of some other essential cations and 

phytohormones which play an important role in regulation of stomata (Sage and 

Reid, 1994).Also, foliar application of fertilizers saves irrigation water, which 

would otherwise be necessary to carry out in order to dissolve and distribute well 

the fertilizer wherever the quality of water is not sufficiently good.  

 

Therefore, this work was conducted to evaluate the foliar application of green 

house solution on the growth, yield and some chemical constituents of two garlic 

cultivars under different levels of irrigation water salinity.         

 

 Material  and  Method  

 

A pot trial was conducted during two successive seasons of 2010/2011 and 

2011/2012 at the soil salinity lab. Alexandria, Agricultural Research Center. Two 

garlic cultivars (sids 40 and Baladi) were planted on the first week of October in 

both of the two growing seasons. Uniformed cloves were soaked in running 

water for 24 hr before planting and planted in pots (four plant / pot).These pots 

(0.50 m in diameter and 0.40 m deep), having basal holes for leaching irrigation 

water,were filled with 4.0 kg clay soil / pot.  Soil physical properties were 

determined using the procedures described by Black et al. (1981) while soil 

chemical properties were measured according to the procedures described by 

Jackson (1973). The obtained results were presented in Table 1. 
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TABLE 1. Physical properties and chemical analysis of the tested soil.  

properties 
2010 / 

2011 

2011/ 

2012 
properties 

2010 / 

2011 

2011/ 

2012 

Texture clay clay Total nitrogen (N), % 0.066 0.053 

Sand,% 25.0 24.28 Nutrients available, mg/ kg-1  

Silt, % 27.0 28.65 Extractable   P 9.29 8.87 

Clay, % 48.0 47.07 Extractable K 125 120 

pH 7.65 7.87 DTPA-extractable  (Fe) 2.29 2.11 

EC, (dS m-1) 1.83 2.42 DTPA-extractable  (Cu) 0.84 0.62 

CaCO3% 8.22 9.75 DTPA-extractable  (Mn) 3.10 3.44 

Organic matter,% 0.83 0.78 DTPA-extractable  (Zn) 1.01 1.15 

 

All the plants were fertilized with the recommended doses of N, P and K.  

Plants of every pot received mineral fertilization; 4.0 gm ammonium nitrate 

(33.5% N), 4.0 gm calcium superphosphate (15.5% P2O5) and potassium 

sulphate (48% K2O) was added monthly at a rate of 2.0 gm/ pot. The 

experimental design was presented as a randomized complete blocks design with 

four replicates. Each experiment included 16 treatments consisted of two 

cultivars; sids 40. and Baladi. Two treatments foliar and nonfoliar and four levels 

of saline irrigation water ( prepared from sea water) at 1500, 2500 and 3500 

mg/L beside the control (one irrigation with Fresh water). The seeds were sown 

in pots under non saline condition and saline water irrigation was started at three 

leaf stage after germination to get seedlings of equal size. After thinning only 

three seedlings were kept in each pot for further work. Plants were equally 

irrigated with well water for four weeks and the irrigation with different 

concentration of saline water was applied after one month from planting. Control 

(irrigation water of the location) and three dilutions of sea water, i.e., 1500, 2500 

and 3500 mg/L. The salinity of the sea water was 34000 mg/L total salts which 

contained 4000 mg/L Ca, 1272.0 mg/L Mg, 10300.0 mg/L Na, 380.0 mg/L K, 

12.0 mg/L CO3, 97.9 mg/L HCO3, 2496.0 mg/L SO4 and 19312.0 mg/L Cl. 

 

The chemical composition of the foliar application solution (green house 

solution) was: N (20%), P (20%), K (20%), Ca (7.5%), Fe (4.0%), Cu (5.0%), Zn 

(5%), Mn (5.0%), B (0.2%) and Mo (0.05%). Foliar nutrition was sprayed to the 

plants twice a week at 30 days from planting up to 90 days. Plants under saline 

treatments were irrigated with 3.5 L of their respective sea salt solution ensuring 

about 40% leaching requirement. Non foliar treatment, plants were sprayed with 

Fresh water. Spraying was carried out with a hand pressure sprayer. The plants 

were sprayed with solutions with uniform coverage until the leaves were 

completely wet and the solution ran off the leaves. At the time of spraying other 

plants were covered with plastic sheet to prevent the contamination of sprayed 

nutrients.  

 

At harvesting and after removal from the soil, all plants were placed on 

plastic sheets to determine vegetative growth characters green yield as fresh 
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weigh of bulbs (g/plant) and fresh weigh of cloves (g/plant) of the two cultivars 

of garlic were recoded. Three plants from each treatment were randomly taken at 

120 days after planting. The plant height and number of leaves / plant was 

recorded. The tops were removed by cutting those 4.0 cm above the bulb. After 

the bulbs were weighed (g/plant), all cloves of taken bulbs of each treatment 

were used to determine, i.e., clove weight (g/plant) and number of cloves per 

bulb. An additional sample of bulbs was used for elemental analysis. For these 

analyses, the bulbs were dried at 70°C for 72 hr, ground, wet digested by using 

H2SO4-H2O2 (Lowther, 1980) and N, P and K contents were determined 

according to Jackson (1973). Also, the uptake in bulbs of these nutrients were 

calculated (g/plant). Total protein (%) was calculated by multiplying total 

nitrogen x 6.25. 

 

All of the obtained data were subjected to statistical analysis of variance 

according to Snedecor and Cochran (1980) and the least significant difference 

(L.C.D) was calculated as mentioned by Gomez and Gomez (1984). 

 

Results and Discussion 

 

Cultivars  

Data in Tables 2, 3 and 4 showed the vegetative growth, yield and its 

components of the two cultivars of garlic (sids 40 and Baladi) expressed as plant 

height, bulb weight, cloves weight, No. of cloves/ bulb  in the two seasons.  

 

Plant  height in the first season was significantly as affected by two cultivars, 

while plant height was not significantly as affected by two cultivars in the second 

season. Data also showed that, No. of leaves / plant was not significantly 

affected by the two cultivars in the two seasons (Tables 2 and 3). The results 

indicated that Baladi cv. was the best in its green yield (bulb weight, cloves 

weight, No. of cloves/ bulb weight) as compared with cv.sids 40. These 

differences among cultivars were statistical in the two seasons of the 

experiment.This might be due to the genetic differences among cultivars and 

their ability for utilizing the environmental sources especially light, CO2, water 

and nutrients. 

 

N and P uptake (g/kg
-1

) were statistically varied among the tested cultivars 

(Table 4). The highest values of N and P uptake were recorded by cv. Baladi 

followed by cv. sids 40, while the K uptake was not statistically influenced by 

the tested cultivars. Data in Table 4 also showed, significant differences between 

protein% content at the two cultivars of garlic. The highest protein % content 

was recorded by cv. Baladi followed by cv.sids 40. This might be due to the 

genetic differences among cultivars and their ability for utilizing the 

environmental sources especially light, CO2, water and nutrients.  
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TABLE 2. Effects of foliar nutrition and water salinity levels on vegetative growth 

and yield components of the two genotypes of garlic during season of 

2010/2011. 

No. of 

cloves/ 

bulb 

Fresh weigh 

(g/plant) 

No. of 

leaves / 

plant 

Plant 

height 

(cm) 

water  

Salinity 

mg/L 

Foliar 

 

Cultivars 

 cloves bulbs 

37.33 

28.67 

32.67 

22.00 

5.96 

5.67 

4.94 

4.15 

73.10 

57.03 

49.83 

52.17 

10.33 

7.67 

8.67 

7.67 

36.67 

38.33 

38.33 

28.00 

Cont. 

1500 

2500 

3500 

Non foliar 

Baladi cv. 
44.67 

34.68 

32.00 

31.66 

6.39 

6.20 

6.26 

6.91 

72.83 

63.60 

61.80 

57.70 

15.33 

9.00 

7.67 

7.33 

38.67 

45.00 

44.00 

37.00 

Cont. 

1500 

2500 

3500 

Foliar 

14.33 

13.00 

13.67 

12.00 

5.o7 

5.37 

4.95 

2.86 

59.63 

51.73 

45.00 

44.73 

9.67 

8.33 

7.67 

7.33 

47.67 

44.33 

40.33 

29.33 

Cont. 

1500 

2500 

3500 

Non foliar 

Sids 40 cv. 
15.00 

13.66 

13.33 

12.00 

6.44 

5.71 

6.83 

6.13 

61.40 

61.04 

58.84 

51.47 

11.00 

11.00 

9.00 

7.67 

52.33 

49.67 

53.00 

38.67 

Cont. 

1500 

2500 

3500 

Foliar 

Mean effect of cultivars 

 

32.96 a 

13.38 b 

 

5.81 a 

5.42 b 

 

61.01 a 

54.23 b 

 

9.29 a 

9.63 a 

 

38.25 b 

44.42 a 

  

Cultivars 

Baladi cv. 

Sids 40 cv. 

0.78 0.21 2.80 0.89 0.99 LSD. 

Mean effect of foliar application 

21.71 b 

24.63 a 

4.87 b 

6.35 a 

54.15 b 

61.08 a 

9.00 b 

9.92 a 

37.88 b 

44.79 a 
 

Non Foliar 

Foliar (F) 
 

0.54 0.16 4.22 0.67 2.52 LSD  

Mean effect of water salinity mg/L 

27.83 a 

22.50 b 

22.92 b 

19.42 c 

5.96 a 

5.74 b 

5.75 b 

5.01 c 

66.74 a 

58.35 b 

53.87 c 

51.52 c 

10.83 a 

10.08 a 

8.92 b 

8.00 b 

43.83 a 

44.33 a 

43.92 a 

33.25 b 

Cont. 

1500 

2500 

3500 

Salinity (s)  

1.57 0.09 0.32 1.03 2.31 LSD. 

 

** 

** 

* 

* 

 

* 

** 

** 

** 

 

n.s. 

* 

** 

n.s. 

 

n.s. 

* 

** 

n.s. 

 

n.s. 

** 

* 

n.s. 

 

 

 

 

Interactions 

cv. x F 

S X CV. 

S X  F 

S X F X CV. 
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TABLE 3. Effects of foliar nutrition and water salinity levels on vegetative growth 

and yield components of the two genotypes of garlic during season of 

2011/2012. 

No. of 

cloves/ 

bulb 

Fresh weigh 

(gm/plant) 

No. of 

leaves / 

plant 

Plant 

height 

(cm) 

Water  

Salinity 

mg/L 

Foliar 

 

Cultivars 

 cloves bulbs 

36.07 

27.77 

31.53 

21.27 

4.98 

4.77 

4.16 

3.49 

75.17 

59.93 

50.40 

50.07 

11.67 

11.43 

8.87 

8.40 

33.67 

39.00 

36.67 

25.67 

Cont. 

1500 

2500 

3500 

Non 

foliar 

Baladi cv. 
43.20 

33.60 

30.90 

30.60 

5.40 

5.26 

5.23 

5.82 

74.07 

64.83 

63.07 

59.60 

12.37 

10.97 

9.80 

9.33 

52.33 

43.00 

40.67 

31.67 

Cont. 

1500 

2500 

3500 

Foliar 

13.83 

12.60 

13.20 

11.60 

4.29 

4.51 

4.14 

2.61 

56.43 

51.23 

45.55 

45.57 

9.57 

8.87 

9.10 

5.60 

39.33 

42.67 

39.00 

27.00 

Cont. 

1500 

2500 

3500 

Non  

foliar 

Sids 40 cv. 
14.47 

13.20 

12.87 

11.63 

5.41 

4.82 

5.75 

5.16 

64.20 

66.24 

59.67 

52.40 

10.03 

9.10 

8.63 

7.93 

50.00 

46.67 

45.33 

32.67 

Cont. 

1500 

2500 

3500 

Foliar 

Mean effect of cultivars 

 

31.87 a 

12.93 b 

 

4.89 a 

4.59 b 

 

62.14 a 

55.16 b 

 

10.35 a 

8.60 a 

 

37.83 a 

40.33 a 

  Cultivars 

Baladi  cv. 

Sids 40 cv. 

3.49 0.19 1.61 3.58 4.93 LSD. 

Mean effect of foliar application 

20.98 b 

23.81 a 

4.12 b 

5.35 a 

54.29 b 

63.01a 

9.19 b 

9.77 a 

35.38 b 

42.79 a 

 Non foliar 

Foliar (F)  

 

0.73 0.11 4.56 0.58 1.31 LSD 

Mean effect of water  salinity mg/L 

26.89 a 

21.79 b 

22.13 b 

18.78 c 

5.02 a 

4.84 b 

4.82 b 

4.27 c 

67.47 a 

60.56 b 

54.66 c 

51.92 c 

10.91 a 

10.09 b 

9.10 c 

7.82 d 

43.83 a 

42.83 a 

40.42 b 

29.25 c 

Cont. 

1500 

2500 

3500 

Salinity 

(S) 

 

1.55 0.13 2.98 0.89 2.22 LSD. 

 

** 

** 

* 

* 

 

* 

** 

** 

* 

 

n.s. 

** 

* 

n.s. 

 

n.s. 

* 

* 

n.s. 

 

n.s. 

n.s. 

** 

n.s. 

  Interactions 

Cv x F 

S X CV 

S X  F 

S X F X CV 
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TABLE 4. Effects of foliar nutrition and water salinity levels on N,P and K uptake 

and protein  content of the two genotypes of garlic. 

 )%(  Uptake (g/ kg-1 )  

Water 

Salinity 

mg/L 

 

Foliar Cultivar 
Protein K P N 

3.14 

3.01 

2.62 

2.20 

15.26 

14.67 

13.83 

13.07 

2.67 

2.71 

2.64 

1.63 

50.27 

48.22 

41.97 

35.24 

Cont. 

1500 

2500 

3500 

Non foliar 

Baladi cv. 
3.40. 

3.31 

3.30 

3.67 

16.46 

16.62 

17.43 

17.56 

2.82 

2.85 

2.91 

2.92 

54.50 

53.02 

52.82 

58.77 

Cont. 

1500 

2500 

3500 

Foliar 

2.70 

2.84 

2.61 

1.64 

14.81 

13.77 

14.75 

13.36 

2.73 

2.83 

2.14 

1.10 

43.33 

45.53 

41.77 

26.35 

Cont. 

1500 

2500 

3500 

Non foliar 

Sids 40 cv. 
3.41 

3.04 

3.63 

3.25 

18.04 

17.71 

17.28 

16.93 

2.96 

2.88 

2.86 

2.92 

54.60 

48.67 

58.10 

52.13 

Cont. 

1500 

2500 

3500 

Foliar 

 Mean effect of cultivars 

 

3.08 a 

2.87 b 

 

15.61 a 

15.83 a 

 

2.64 a 

2.55 b 

 

49.35 a 

45.97 b 

  

Cultivars 

Baladi  cv. 

Sids 40 cv. 

0.15 0.65 0.002 0.65 L.S.D. 

 Mean effect of foliar application 

2.57 b 

3.37 a 

14.19 b 

17.26 a 

2.31 b 

2.89 a 

41.24 b 

54.03 a 
 

Non foliar 

Foliar (F) 
 

0.51 0.30 0.04 0.52 L.S.D 

 Mean effect of water salinity mg/L 

3.12 a 

3.05 b 

3.04 b 

2.65 c 

16.14 a 

15.69 b 

15.82 ab 

15.23 c 

2.79 a 

2.82 a 

2.64 a 

2.14 c 

50.68 a 

48.86 b 

48.67 b 

42.44 c 

Cont. 

1500 

2500 

3500 

Salinity (s)  

0.35 0.34 0.04 0.66 L.S.D. 

 

** 

** 

** 

** 

 

n.s. 

n.s. 

** 

** 

 

** 

** 

** 

**. 

 

** 

** 

** 

** 

  

Interactions 

Cv x F 

S X CV 

S X F 

S X F X CV 

 

Foliar application  

Data in Tables 2 and 3 showed that foliar application using the commercial 

foliar fertilizer significantly increased plant height, No. of leaves and No. of 

cloves/ bulbs compared with those of the control plants. Foliar spray of nutrient 

solution had improved the fresh weight of both bulbs and cloves of the plants 
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irrespective to their growth under non foliar fertilization. This may be attributed 

to the effect of nutrients in this fertilizer on raising the efficiency of 

photosynthesis and carbohydrate accumulation. It is obvious that micronutrients 

(iron, manganese, copper and zinc) are co-factor of many enzymes and play an 

important role in many biological processes such as photosynthesis reactions, 

nucleic acids metabolism, protein and carbohydrate biosynthesis as well as 

growth regulation (Negm et al., 2004).  From the data in Tables 2 and 3, it is 

worthy to note that values of vegetative growth and yields bulb and clove in the 

first season were higher than those obtained in the second season as affected by 

foliar application, this may attributed to, the relative improvement in the soil 

properties.  

 

The data in Table 4 indicate significant increases in N, P and K uptakes by 

cloves of the two cultivars of garlic and protein content as influenced by foliar 

application of nutrient solution in comparison with control. This would be due to 

the contents of macro and microelements in the formulation of the foliar 

fertilizer and its simulative effect. The role of micronutrients may be due to 

activation of several enzymes which enhance plant growth and endogenous 

parameters of plant involved in the main metabolic process especially those due 

to energy co-enzymes, carbohydrates and protein metabolism and improving 

biosynthetic activity. These results are in agreement with that obtained by 

Hassan et al. (2004) and Shaheen et al. (2008).  

 

Irrigation water salinity 

Data presented in Tables 2 and 3 showed that vegetative growth of garlic 

plants, plant height and No. of leaves, were statistically decreased by increasing 

irrigation water salinity. These results were similar and statistical in the two 

seasons of the experiment. Irrigation by well water (control) and saline water of 

level 1500 mg/L resulted in the tallest plant in both seasons. Green yield 

followed the same trend of vegetative growth as affected by salinity. The highest 

fresh weight of bulbs resulted from the lowest salinity level (1500 mg/L) was 

shown in both seasons. In other words, the shortest plants, number of leaves, 

fresh weight of bulb and cloves and No. of cloves/ bulbs, decreased significantly 

compared with control with the highest salinity level (3500 mg/L). Other 

vegetable crops reflected decrease in total green yield when irrigated by saline 

water (Francois and Maas, 1994 on garlic). Amorim et al. (2002) reported 

reduction in all yield components (bulb weight and diameter and plants / unit 

area) for increasing salinity for garlic. Salinity stress retards plant growth 

through its influence on several plant physiological processes, e.g., osmotic 

adjustment, nutrient uptake, photosynthesis, organic soluble accumulation, 

alteration in respiration rates and soil water potential (Pessarakli, 1994). 

 

Table 4 showed that macro-elements (N, P and K) uptake and protein% 

content of garlic plants were significantly decreased by increasing irrigation 

water salinity up to its highest level. But, there were no statistical differences 
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among 1500 and 2500 mg/L levels for N, P and K uptakes and protein% content. 

The lowest values of N, P and K uptakes and protein% content were observed by 

the highest salinity level. The decrease in N, P and K uptakes might be due to the 

gradual decrease in the vegetative growth of garlic plants. Under the conditions 

of salt stress, the uptake of nitrogen is often disrupted and numerous studies have 

shown that excess salts can reduce the accumulation of nitrogen in plants 

(Abdelgadir et al., 2010 and Wahid et al., 2004). Increase in uptake and 

accumulation of Cl
-
 is accompanied by a reduction in the concentration of NO3

-
 

in eggplant (Savvas and Lenz, 2000). There are authors who had attributed this 

reduction to the antagonism between Cl
-
 and NO3

-
 (Bar et al., 1997). In most 

cases, excess of salts in soil solution leads to a reduction in phosphorus 

concentration in the tissues of plants. Kochian (2000) suggests that the reduction 

of the availability of phosphorus in saline soils is the result of the activity of ions 

antagonists, which can reduce the activity of phosphate and phosphate 

transporters of both high and low affinity, which are necessary for the uptake of 

phosphorus (Kochian, 2000). The data showed that the K uptake was decreased 

as salinity increased from 1500 to 3500 mg/L. The decrease in the K uptake in 

plants may be related to attendant increase in the uptake of Na
+ 

that
 
was related 

to its higher level in water of irrigation. This result is in agreement with those of 

others ( Mass and Hoffman, 1977 and  Maksimović et al., 2010) 

 

Interactions effect 

Weight of garlic cloves and No. of cloves/bulb were statistically affected by 

the combined effect of cultivars and foliar fertilizers (Table 2 and 3). These 

results were similar and statistical significant in the two seasons of the 

experiment. Also, the interaction between cultivars and foliar fertilizers had 

highly significant effect on N and P uptake by cloves and protein content of the 

two cultivars of garlic (Table 4). 

 

Data in Tables 2 and 3 show the vegetative growth, yield and its components 

of the two cultivars of garlic (sids 40 and Baladi) expressed as plant height, No. 

of leaves / plant, bulb and cloves weight, No. of cloves/ bulb were statistically 

affected by the combined effect of cultivars and salinity of irrigation water in 

two seasons except plant height in the second season.The interaction between 

cultivars and salinity had highly significant effect on N and P uptake by cloves 

and on protein content of garlic plants.The results in Table 4 indicated that baladi 

cv. was the best in its nutrient uptake (N and P)  and protein content compared 

with sids 40 cv. with increasing salinity from 1500 to 3500 mg/L.  

 

The interaction between foliar application and salinity had highly significant 

effect on vegetative growth, yield and its components of the two garlic cultivars.  

Foliar application of nutrients was found to be effective in mitigating the adverse 

effects of salinity on growth of garlic plants. It significantly improved plant 

water status which might have contributed to better growth of the plants under 

salt condition. Salinity significantly reduced the growth of garlic plants (Tables 2 

and 3). Foliar spray of nutrient solution had offset the toxic effects of salinity to 
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various extents and improve the shoot fresh weight of both garlic plants 

irrespective to their growth under non saline or saline conditions (Akram et al., 

2009 and Jabeen & Ahmad, 2011) also reported an improvement in growth of 

sunflower and safflower plants, respectively due to foliar applied nutrients under 

salt stress. The beneficial effects of nutrient solution may be due its content of 

calcium which prevents the effects of salinity. The interaction between foliar 

application and salinity had highly significant effect on N, P and K uptake by 

cloves and protein% content of garlic plants. Data in Table 3 showed that N, P 

and K uptake by cloves and protein % content of Baladi garlic plants decreased 

to 35.24, 1.63 and 13.07 g kg
-1

 and 2.20 %, respectively with increasing salinity 

from 1500  to 3500 mg/L  non foliar application. While, N, P and K uptake by 

cloves and protein% content of Baladi garlic plants increased to 58.77, 2.92, 

17.56 g kg
-1

 and 3.67%, respectively with salinity (3500 mg/L) and foliar 

application of nutrient solution. These results suggest that foliar application of 

nutrient solution ameliorate the negative effects of salinity by enhancing the 

availability of some other essential cations and phytohormones which play an 

important role in regulation of stomata (Sage and Reid, 1994). Similar results 

were also reported by Sultana et al. (2001). Increased salt concentrations can 

lead to a reduction in evapotranspiration, disturbances in mineral nutrition of 

plants, the plant hormone imbalances, and to the formation of freer radicals that 

damage cell membranes (Qi and Spadling, 2004). Expansion of leaves may be 

impaired and their anatomical properties altered. The high concentration of salts 

in the soil solution may reduce the removal of nitrogen, phosphorus and 

potassium so it is necessary to add these elements in the form of fertilizers. 

 

The interaction between cultivars, foliar fertilizers and salinity had significant 

and highly significant effect on fresh weight of cloves and No. of cloves/ bulbs, 

in the two seasons. The interaction had highly significant effect on N, P and K 

uptake by cloves of garlic plants. For Baladi cv higher N, P and K uptake (58.77, 

2.92 and 17.56 gkg
-1

) and higher protein (3.67 %) were observed in treatment 

foliar nutrient solution with salinity 3500 mg/L. On the other hand, for sids 40 

cv. higher nitrogen uptake and protein content (58.10 gkg
-1

 and 3.63%), 

respectively were observed in the treatment of foliar nutrient solution with 

salinity of 2500 mg/L, while P and K uptake 2.96 and 18.04  gk/ g
-1

 were 

observed in treatment of foliar nutrient solution without salinity treatments.  

 

Conclusion 

 

From the results of the present investigation it recommended to use cv. 

Baladi when irrigation water with salinity level up to 3500 ppm in order to 

overcome or reduce the toxic effect of salinity and to obtain relatively good plant 

growth, good quality and yield, as well as good chemical composition compared 

with the other cultivar cv. sids 40. Thus, cv. Baladi was the most salt tolerant 

compared with cv. sids 40. It is clear that, the combined effect among Baladi 

cultivar and salinity concentrations of irrigation water gave positive results with 
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respect to the above mentioned parameters. Foliar spray of nutrient solution have 

offset the toxic effects of water salinity to various extentsand improve the shoot 

fresh weight of both garlic plants irrespective to their growth under non saline or 

saline conditions. 
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ستجابة صنفين من الثوم للرش  بحللروم مىرتح  لرو  رشرى الرشح إ

 بحياة ماللة
 

شوة إبشاهيم أبو الفضلن
*
رفاء حسن ملحد ر 

** 

*
اتج دداو   – مركددا اتيثددلب اتاةا  دد  –معهددب وثددلب اتيندد     

**
قنددا ااةا دد  

 – ج معدددد  ااسددددك بة   –سدددد و  و  دددد   –كل دددد  اتاةا دددد   –اتك م دددد ز اتاةا  دددد   

 .مصر –ااسك بة  

 

-0200/ 0200- 0202جر دده هددلو اتبةاسدد  مددمي اتملسددم   اتمدد ل    تعددد م  أ

ةا   اتملث    اتقلل د  و سسدك بة   وهدب  ات لات  ف  معمل وثلب اا ل   0200

 لددد  ات مدددل ات  دددر    (greenhouse)دةاسددد   دددلر ر اتدددرم ومثلدددلي م دددل  

( 02اتيلدب    سدب  )اتمكلن ت اتك م  ئ    اتمثصلي الام ر تص ف   مد  اتودل   

 0022  0022 ،0022 ثدده وددر   اتددر  و رك دداات مدد  م دد ل اتيثددر اتم تثدد   

 . ت  اتك  ر يإ  ف  و ست ر / ملجرا  

 

 ط  أ لد  ق مد  تطدلي ات يد ت فد  أ 02ن اتص ف سب أ  قب أ  ثه ات   ئج 

        فدد  اتددللن اتطدد لؤ تلددرفف    اتفصددل  اتملسددم   و  مدد   فددلف اتصدد ف اتيلددب 

فنفلة  ـ دددر ج     اتددد اتدددرأ    مث دددل  اتفصدددل  مددد  ات /  دددبد اتفصدددل    

 .مر  ممي ملسم  اتاةا   و تمق ةن  و تص ف اا

 

أ طدده إ دد ف  اتمثلددلي اتم ددل  ة دد ا  لدد  ات يدد ت  ثندد  مع ددل   لدد  ات مددل 

م ر فد  اتصد ف   مدمي ملسدم  تمكلن ت اتك م  ئ     اتمثصلي ااات  ر    ا

م در ن فض ات مل ات  ر    اتمثصدلي ااإوا  دل  رك اات اتمللح     اتاةا  

 ددر ج     اتفنددفلة  ن فددض ام صدد   ات إت ددر كمدد  / ملجددرا   0022 رك ددا   دد ح

صد     اتدرم ومثلدلي ك ن ات لر ر اتمم رك و   اا   مع ل   وا  دل  رك ا اتمللح 

م ل     رك اات اتدر  وم د و م تثد   دلر ر مع دل   لد  اتدللن اتطد لؤ تلفصدل  

لر ر مع ددل   لدد  ةأ   فدد  ملسددم   اتاةا دد  كمدد  كدد ن تهدد   دد/   ددبد اتفصددل  

 ∙ ر ج     اتفنفلة   اتيل  س ل   اتمث ل  م  اتير    يم ص   ات إ

 

ولجه     ك ن سللك اتص ف اتيلدب  مد  ح دل ات مدل   اتمثصدلي   اتمكلند ت 

 ∙اف ل  ثه ور   اترم ومثللي م ل    اتر  وم  و م تث  أاتك م  ئ   

 

 


