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ABSTRACT 
 

Two field experiments were conducted at AL-Azhar Farm, faculty of Agriculture Assiut Branch, Egypt in 
2009 and 2010 seasons to study the effect of irrigation intervals, phosphorus and potassium fertilization on 
productivity and chemical content of mung bean (Vigna radiata L. wilczek) cv. Kawmy-1. Results showed that 
Increasing period between irrigations from 10 to 20 days caused irrigation intervals significantly decreased for 
plant height at harvest, number of branches per plant, number of pods per plant,  yield of pods per plant, yield of 
seeds per plant and yield of seeds per fad. in both seasons and number of seed per pod in the second season 
only, also potassium % in the two seasons and phosphorus %  in the second season only, while protein % 
increased by irrigation intervals. On the other hand increasing the rates of phosphorus and potassium up to(30 
kg P2O5 + 36 kg K2O / fed.), Led to significant increase in yield and yield components and chemical 
constituents compared with the other treatments in both seasons. Interaction between irrigation intervals, 
phosphorus and potassium rates were significant for number of pods per plant, number  of seeds per pod, protein 
percentage and potassium percentage in the first season.   
 
Key words: Mung bean plants, irrigation intervals, phosphorus, potassium, fertilization, productivity and  
                   chemical constituents.   
 
 Introduction 
 

Mung bean (Vigna radiata L. wilczek) is a new introduced crop in several countries I . e. Australia and 
China (Imrie and Lawn, 1991) as well as Egypt (Ashour et al., 1994) it is known as a short duration summer 
pulse crop with high nutritive value 25-28% protein, 62-65% carbohydrates, 1.0-1.5% fat, 3.5-4.5% fiber and 
4.5-5.5% ash. Moreover, it has a numerous utilities and used primarily as a food crop because it is a major 
source of protein in cereal based diets for its high lysine content. Mung bean flour is used for making bread and 
it is an important source of starch production. 

Informations is available on the time of irrigation and water requirement of this crop for tropical summer 
climatic conditions, because of limited water resources, particulary in the newly reclaimed land in the northern 
part of Egypt, mung bean crop have grow on a diminishing supply of soil water and are often subjected to water 
stress during the post –flowering period causing significant yield reductions. Despite having a reputation for 
drough avoidance, Haqqani and Ponde (1994), mung bean yield has been shown to be responsive to irrigation 
De costa and Shanmugathasan (1996), as they indicated that the treatments which received irrigation during two 
or more stages had significantly higher yield than those received irrigation during only one stage, when at least 
two stage can be irrigated, irrigation during flowering produced the highest yield gain when only one stage 
could be irrigated. Sarkar (1992) stated that irrigation is an important factor for higher production if applied at 
critical physiological growth stages (flower initiation and pod formation). 

Many studies cleared the role of fertilization on growth, yield and yield components of mung bean. Abd El- 
Lateef et al. (1998) stated that increasing P- fertilizer levels from 0 to 15.5 and 31 kg P2O5 /fed. significantly 
increased number of mature pods/ plant, seed yield /plant (g) and seed yield (kg/ fed) of mung bean. Also Tomar 
et al. (1995), Deka and Kakati (1996), Saxena et al. (1996) and Shukla and Dixit (1996) found that increasing 
phosphorus levels from 0 to 30 and 60 kg P2O5 /ha. Increased seed yield, 100 seed weight (g) and total protein 
percentage. 

Potassium is equally important for all aspects of growth and has a large influence on the nutritional balance 
of the plant, potassium reaching the roots by the process of diffusion is replaced by movements of exchangeable 
K from the soil particle into the soil solution (Cadish et al., 1993) and Marschner (1995) found that K supply 
enhanced dry matter production and the amount of N2 fixed by the same proportion, whereas K deficiency 
decreased nodules per unit root weight. Singh and Kumari (1990) pointed out that mung bean yields increased 
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from 345 to 623 kg/ha. with increasing K rates up to 30 kg K2O /ha. Sangakkara (1990) concluded that K 
applied to mung bean plants increased plant growth rate, number of flowers /plant, pod setting percentage, 
number of seeds/pod, 100-seed weight and yield /plant. Saxena et al., (1996) reported that the application of 
potassium at the rate of 20 kg K2O /ha. to green gram plants affected significantly seed yield.  

This investigation was carried out to study the effect of irrigation intervals, phosphorus and potassium 
fertilizers on productivity and chemical content of mung bean plants.   
 
Materials And Methods 

 
Two field experiments were carried out during the two successive seasons of 2009 and 2010 at the 

Experimental farm of the faculty of Agriculture, AL-Azhar University (Assuit Branch) to study the effect of 
irrigation intervals, phosphorus and potassium levels on growth, yield and yield component as well as seed 
chemical composition of mung bean Kawmy-1. A split plot design with four replications was used in both 
seasons. The main plots were devoted to irrigation intervals (days), while the sub-plots included phosphorus and 
potassium fertilization rates. 
 
The experimental treatments were as follows: 
 

A- Irrigation treatments. i.e., 
1- 10 days intervals (High irrigation level).  
2- 15 days intervals (Medium irrigation level). 
3- 20 days intervals (Low irrigation level). 
Irrigation intervals starting from the first irrigation till harvesting time.  
B- Calcium super phosphate (15.5% P2O5) and potassium sulphate (48% K2O) at the rates of.  
1- 15 kg P2O5 + 12 kg K2O / fed (Low). 
2- 22.5 kg P2O5 + 24 kg K2O / fed (Medium). 
3- 30 kg P2O5 + 36 kg K2O / fed (High). 
The soil texture of the experimental farm was clay of medium fertility. Mechanical and chemical analyses 

of the experimental site are recorded in Table (1).  
 

Table 1: Some physical and chemical properties of the experimental site:  
season Mechanical analysis (%) Tex. Physical properties Macronutrient (ppm) 

Sand Silt clay pH E.c 
(mS/m)  

CaCo3 
(%) 

O.M 
(%) 

N P K 

2009 24.5 39.0 36.5 Clay 
loam 

7.78 1.17 2.85 0.57 74.5 9.60 355.15 
2010 25.3 39.4 35.3 7.98 1.18 2.60 1.20 76.3 10.56 363.25 

 
Irrigation treatments started after the first irrigation (Mohaya). Mung bean seeds were inoculated with the 

specific rhizobium strain and immediately sown in hills 15 cm apart on both sides of the ridge. Sowing dates 
were 30 May in both seasons. A starter dose of 15 kg N/fed. was applied as ammonium nitrate (33.5% N) just 
before the first irrigation took place. Two weeks later the plants were thinned at two plants per hill to attain the 
usual field number of plants.  

The sub- plot area was 10.5 m2 (3.0 X 3.5 m) i. e., 1/400 fadden (one faddan = 4200 m2).  The preceded 
crop was wheat in the two successive seasons. 
 
Data recorded: 
 
A- Yield and yield components: 
      

At time of harvest, sample of 10 plants were taken randomly from each plot the following data were 
recorded, plant height (cm), number of branches /plant, number of pods /plant, weight of pods /plant (g), Seeds 
yield /plant, number of Seeds /pod, weight of 100- seeds (g) and Seeds yield (kg /fad.) for the last traits the two 
central ridges of each experimental unit were devoted for the determination. 

 
B- Chemical analysis: 

 
Chemical composition of seeds i. e., percentages of protein, phosphorus and potassium contents were 

determined according to the method described by Chapman and Pratt (1978).  
The obtained data were statistically analyzed as described by Gomez and Gomez (1984). Means were 

compared by using L. S. D. at 5% level of significant.  
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Results And Discussion 
 
A- Yield and its components:  
 
Effect of irrigation itervals: 

 
Results resented in Tables (2 and 3) indicate that effect of irrigation intervals on yield and its components of 

mung bean plants.   
It is shown that plant height / plant, number of branches / plant, number of pods / plant, pods yield / plant 

and seed yield / fad. were significantly decreased as soil moisture stress increased by increasing period between 
irrigations in both seasons. Irrigation mungbean plants every 15 days gave the greatest number of pods / plant, 
pods yield / plant and seeds yield / plant and seeds yield per fad. as compared with irrigation every 10 and 20 
days in the first and second seasons. The highest values for number of pods per plant, pods yield per plant, seeds 
per plant, and seeds yield per fad. were obtained from irrigated mung bean plants every 15 days, while the 
highest values for plant height, number of branches per plant were produced from the irrigated mung bean plants 
every 10 days in the first and second seasons, respectively. Similar results were obtained on snap bean by 
Moursi et al., (1978) and  Merghany (1999), how emphasized the idea that the availability and supply of soil 
moisture, not only, governed the rate and type of growth, but also commende the availability of plant nutrients. 
At the time, he emphasized the harmful effects of excessive irrigation, which resulted in more vegetative growth 
with no additional yield in faba bean plants in this regard, Jaquiery and Keller (1980), who found that, irrigation 
favors vegetative growth at the expense of reproductive growth. Therefore, the flowering abscission increased 
under excessive irrigation condition. The results detected there are in agreement with those obtained by Abdel-
Gawad et al., (2001), EL-Garhy et al., (2008) and Abd-EL-Hay (2008). 
 
2-Effect of phosphorus and potassium fertilizers:   

 
The phosphorus and potassium fertilizers caused significant increased the plant height, number of branches 

per plant, number of pods per plant, pods yield per plant, seed yield per plant, number of seeds per pod, 100-
seed weight and seed yield per fad .of mung bean Table (2 & 3).  

The highest values for plant height, number of braches per plant, number of pods per plant, pods yield per 
plant, seed yield per plant, number of seeds per pod, 100-seed weight and seed yield per fad. were obtained by 
the highest level treatment in the first and second seasons, respectively. The results of  Singh (1991), showed 
that the highest yield of soybean was obtained from the application of 25 kg N, 60 kg P and 40 kg K/ha. with 15 
ton /ha. of farmyard manure. Jones et al., (1977) indicated that the application of 60 kg P with 112 kg K/ha. 
increased the soybean seed yield from 1.61 to 3.82 ton /ha. The results of Dixit and Sharma (1993) showed that 
the application of 25 kg k/ha increased the soy bean seed yield from 1.84 to 2.28 ton /ha. and the straw yield 
from 2.33 to 2.94 ton /ha.   

These results might be due to increment in dry weight of plant, stems, pods, L A I, CGR and AGR by 
increasing levels of phosphorus as reported by Nemat et al., 2000.  Seed yield/ plant, pods/plant, pods wt /plant, 
branches /plant and plant height of mung bean were increased significantly by increasing levels of phosphorus 
fertilizer (Sharma and Singh, 1997), EL-Shouny et al., (2001)showed that number of pods /plant, weight of pods 
/plant, seed weight /plant and seed index increased as P2O5 increased from 15 to 45 kg /fed. EL-Karamany et al. 
,(2003) showed that increasing potassium application up to 48 kg K2O /fed. gave the highest number of pods 
/plant, seeds /pod, the heaviest 1000-seeds as well as the highest seed yield /fed. Ahmed and Mohamed (2005) 
showed that increasing K fertilization from 24 to 36 kg K20 /Fed. increased plant height and number of branches 
per plant and seed yield kg / fed. The response of mung bean yield and yield components to the phosphoric 
fertilizer applied could be attributed to the regulatory effect of phosphorus as well as the nutritional balance of 
the elements for legume to phosphorus application which turn reflected on yield components and the final yield. 
 
3- The interaction effect between irrigation  and  fertilizer: 

 
Results presented in Tables (2 & 3) showed that no significant  interaction were obtained between irrigation 

and fertilizer on all characters under study except, number of pods per plant and number of seeds per pod in the 
first season only. The highest values of plant height, number of branches per plant and 100-seed weight were 
obtained when irrigation mung bean plants every 10 days and treating with the high fertilization level in both 
season. Whereas, the maximum values of number of pods per plant, pods yield per plant, seed yield per plant, 
number of seed per pod and seeds yield per fad. were obtained when irrigation mung bean plant every 15 days 
and treating then with the high fertilization level. in both season, respectively.     
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Table 2: Effect of irrigation intervals, phosphorus, potassium fertilizers and their interaction on growth, yield and its components of  
                Mung bean plants in 2009 and 2010 seasons.  

treatments Plant height (cm) No.  of branches / 
plant 

No. of pods / plant Pods yield (gm) / 
plant 

Irrigation 
Intervals 
(days) 

P & K rate  
(Kg/ Fad.) 

Season Season Season Season 
2009 2010 2009 2010 2009 2010 2009 2010 

            10 15 P2O5 + 12 K2O 113.86 114.98 3.67 3.58 20.98 2274 12.09 12.33 
22.5 P2O5 + 24 K2O 121.83 120.95 4.35 4.33 24.87 26.86 14.00 14.90 
30 P2O5 + 36 K2O 129.09 125.55 5.73 5.72 28.16 29.20 17.28 17.24 
mean 121.59 120.49 4.58 4.54 24.67 26.27 14.46 14.82 

            15 15 P2O5 + 12 K2O 109.02 108.81 3.42 3.28 22.57 25.33 12.74 14.09 
22.5 P2O5 + 24 K2O 117.53 115.26 4.12 3.85 28.10 28.87 14.76 16.87 
30 P2O5 + 36 K2O 123.56 120.16 5.22 5.33 31.10 31.22 18.80 19.11 
mean 116.70 114.74 4.25 4.16 27.26 28.47 15.43 16.69 

            20 15 P2O5 + 12 K2O 104.14 103.80 3.17 3.15 20.10 21.66 10.77 10.94 
22.5 P2O5 + 24 K2O 113.47 109.75 3.67 3.67 22.14 25.38 12.92 13.73 
30 P2O5 + 36 K2O 120.63 115.67 4.52 4.75 26.53 27.58 16.02 15.53 
mean 112.75 109.74 3.78 3.86 22.93 24.88 13.24 13.40 

Means of P & 
K 

15 P2O5 + 12 K2O 109.01 109.20 3.42 3.34 21.21 23.24 11.87 12.45 
22.5 P2O5 + 24 K2O 117.61 115.32 4.04 3.95 25.04 27.04 13.89 15.17 
30 P2O5 + 36 K2O 124.43 120.46 5.16 5.27 28.60 29.33 17.37 17.29 

L.S.D at 5 % for   
Irrigation (I) 0.88 0.57 0.21 0.51 1.09 0.36 0.57 0.66 
Fertilizers (F)  1.40 0.68 0.23 0.32 0.85 0.64 0.61 0.38 
(I) X (F) N.S N.S N.S N.S 1.47 N.S N.S N.S 

 

Such findings can be ascribed to that potassium is one of essential elements in plant nutrition which 
enhanced plant growth and area common insufficient supply in the soil which affects plant growth  Anton and 
Ahmed (2001).        
 
Table 3: Effect of irrigation intervals, phosphorus, potassium fertilizers and their interaction on yield and its components of mung bean  
               plants in 2009 and 2010 seasons.  

treatments Plant height (cm) No.  of branches / 
plant 

No. of pods / plant Pods yield (gm) / 
plant 

Irrigation 
Intervals 
(days) 

P & K rates 
 (Kg/ Fad.) 

Season Season Season Season 
2009 2010 2009 2010 2009 2010 2009 2010 

            10 15 P2O5 + 12 K2O 5.49 5.56 9.85 9.69 48.48 46.48 463.15 517.80 
22.5 P2O5 + 24 K2O 7.63 8.56 10.77 10.45 50.67 48.11 616.82 622.49 
30 P2O5 + 36 K2O 10.06 9.72 11.12 10.31 55.47 50.57 767.93 744.06 
mean 7.73 7.95 10.58 10.35 51.54 48.39 615.97 628.12 

            15 15 P2O5 + 12 K2O 6.14 6.67 9.85 9.79 46.83 46.73 540.22 568.66 
22.5 P2O5 + 24 K2O 9.31 9.37 10.66 10.35 50.88 48.81 695.92 680.45 
30 P2O5 + 36 K2O 11.21 10.76 11.73 11.18 55.24 50.60 900.77 856.17 
mean 8.89 8.93 10.75 10.44 50.98 48.71 712.30 701.76 

            20 15 P2O5 + 12 K2O 4.30 4.80 9.64 9.61 46.81 45.94 434.86 487.83 
22.5 P2O5 + 24 K2O 6.25 7.26 10.45 10.03 49.04 47.62 550.49 620.43 
30 P2O5 + 36 K2O 9.26 8.81 10.77 10.45 51.47 48.79 707.87 713.19 
mean 6.60 6.96 10.29 10.03 49.11 47.45 564.41 607.15 

Means of P & 
K 

15 P2O5 + 12 K2O 5.31 5.68 9.78 9.70 47.37 46.38 479.41 524.76 
22.5 P2O5 + 24 K2O 7.73 8.40 10.63 10.28 50.20 48.18 621.07 641.12 
30 P2O5 + 36 K2O 10.18 9.76 11.21 10.85 54.06 49.99 792.19 771.14 

L.S.D at 5 % for   
Irrigation (I) 0.36 0.30 N.S 0.31 N.S N.S 39.61 25.63 
Fertilizers (F)  0.48 0.48 0.16 0.30 1.99 0.43 27.64 23.90 
(I) X (F) N.S N.S 0.27 N.S N.S N.S N.S N.S 

 
 B) Seeds Chemical contents: 
 
1- Effect of irrigation intervals: 

 
Effect of irrigation regimes on protein, phosphorus and potassium percentages of seeds in mungbean in 

2009 and 2010 seasons are presented in Table (4). 
Results showed that the effect of irrigation regimes on protein, phosphorus and potassium percentage (%) 

were significant in both seasons, except for the phosphorus percentage in the first season. It is clear that 
phosphorus and potassium percentage s decreased by increasing number of days between the successive 
irrigations from 10 to 15 days or to 20 days intervals, in contrast, protein content increased by increasing 
number of days between irrigation. Irrigating mung bean plants every 20 days produced the highest protein 
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percentage in 2009 and 2010 seasons, respectively. Arya and Sharma (1996) found that the seed and straw yield, 
NPK uptake and protein yield of mungbean were significant increased when the crop was irrigated at IW. CPE 
ratios of 0.4 and 0.6 compared with a ratio of 0.2. These results are in agreement with those obtained by Abd-
EL-Hay (2008) found that irrigation faba bean plants at 90 % available soil moisture depletion (A S M D) gave 
the highest values for protein percentage in two seasons.                                        
 
 2- Effect of phosphorus and potassium fertilizers:  

 
Results presented in Table (4) show that significant increase in all studied traits (total protein, phosphorus 

and potassium %) with increasing P and K levels in both seasons. 
In this respect, with each increase in phosphorus and potassium levels there was a progressive increase in 

the average of total protein, phosphorus and potassium percentages. Application of the high fertilization level 
markedly increased total protein, phosphorus and potassium percentages in 2009 and 2010 seasons, respectively. 
On the other hand the lowest values of total protein percentage, phosphorus percentage and potassium 
percentage , in the first and second seasons respectively were recorded when mung bean plants received the low 
fertilization level. The increases in N and P concentration available in soil could be attributed to the increase in 
root growth and physiological activity of plant root. So the increase in N concentration in seeds of soy bean by 
increasing available phosphate may be due to increasing the activity of symbiotic N-Fixation.  
 
Table 4: Seed chemical composition of mung bean as affected by irrigation intervals, phosphorus and potassium fertilization in 2009 and  
               2010 seasons. 

Treatments  Protein (%) Phosphorus (%) Potassium (%) 
Irrigation 
intervals 
(days) 

P & K rate Kg / Fad. season season season 
2009 2010 2009 2010 2009 2010 

             10 15 P2O5 + 12 K2O 18.07 19.57 0.427 0.477 1.777 1.827 
22.5 P2O5 + 24 K2O 21.06 21.12 0.487 0.503 1.890 1.917 
30 P2O5 + 36 K2O 22.05 21.87 0.550 0.527 2.093 2.050 
Mean 20.39 20.86 0.488 0.502 1.920 1.931 

 15 P2O5 + 12 K2O 18.98 20.09 0.417 0.463 1.783 1.810 
15 22.5 P2O5 + 24 K2O 21.41 21.36 0.523 0.493 1.840 1.873 
 30 P2O5 + 36 K2O 22.17 22.22 0.503 0.517 2.007 1.990 
 Mean 20.85 21.22 0.481 0.491 1.877 1.891 
 15 P2O5 + 12 K2O 20.09 20.94 0.413 0.443 1.737 1.743 
20 22.5 P2O5 + 24 K2O 21.61 21.88 0.447 0.483 1.820 1.857 
 30 P2O5 + 36 K2O 23.17 22.92 0.487 0.507 1.937 1.947 
 Mean 21.62 21.92 0.449 0.478 1.831 1.849 
Means of P & 
K 

15 P2O5 + 12 K2O 19.05 20.20 0.419 0.461 1.766 1.793 
22.5 P2O5 + 24 K2O 21.35 21.46 0.486 0.493 1.850 1.882 
30 P2O5 + 36 K2O 22.46 22.34 0.513 0.517 2.012 1.996 

L.S.D at 5 % for  
Irrigation (I) 0.50 0.51 N.S 0.01 0.04 0.04 
Fertilizears (F) 0.35 0.28 0.03 0.01 0.02 0.03 
(I) x (F) 0.60 N.S N.S N.S 0.03 N.S 

 
These results agreed with EL-Gharably et al., (1980) who concluded that the concentration of N, P and K in 

plants was increased due to phosphorus application. These results were in harmony with those obtained by Abdo 
et al., (2001), Ramdan and Saad EL-Din (2002) and Abd EL-Hay (2008).                                                                                           
 
3- Effect of the interaction: 

 
As for the interaction effect between factors under testing, results in Table (4) showed that there was 

significant interaction between irrigation and fertilizer on protein and potassium percentages in the first season 
only. The values of total protein content of mung bean seeds reached their maximum when irrigation mung bean 
plants every 20 days and treating them with the high fertilization level. Whereas, the maximum value of 
phosphorus resulted from irrigation plant every 10 days under the same fertilizer.     
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