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ABSTRACT 
 
Onion  plants (Giza 20 cv.) were grown in 1997-1998 and 1998-1999 seasons 

in Maryout Experimental Station of Desert Research Center , Alexandria Governorate 
to study the effect of FYM and town refuse fertilization treatments on onion plants 
before transplanting at rates of 10 and 20 ton/fad. for each, in addition to  the control. 
NPK fertilizers were applied at rates of 40 N: 30 P2O5 :50 K2O , 60 N: 45 P2O5  :75 K2O 
and 80 N: 60 P2O5  :100 K2O kg/fad.The combination between organic manure and 
NPK treatments were also studied .  

Obtained results show that, organic manures or / and NPK treatments showed 
a significant increase in growth parameters, total yield, fresh and dry weight of bulb 
and bulb diameter . Chemical composition determined as N,P,K,Pb,Cd and Ni 
content,as well as T.S.S percentage in onion bulbs increased significantly due to 
treatments as compared with the control. The highest values and best quality 
concerning the  previous characters was obtained in plants which  received 20 ton/ 
fad of  town refuse in addition to 60 N, 45 P2O5  and 75 K2O kg/fad.  

The increase in heavy metals content in onion bulbs was within the  safety  
limits for human consumption . 

 

INTRODUCTION 

 
Onion ( Allium cepa L. ) is one of the foremost alliaceous vegetable 

plants, and one of the most important vegetable crops for export and local 
consumption.It has been used for flavouring, salads, sausages, soups and is 
also of a medical value .  

Calcareous soils are usually poor in their organic matter content , in 
addition  some elements become insoluble and unavailable to plants. 

Application of organic manure increases growth characters, total yield 
and chemical composition of vegetables . Khalaf and Taha (1988) reported 
that organic manure at 20 m3/fad. were very beneficial for growth, total yield 
and NPK content in garlic plants under calcareous soil conditions. Singh et al.          
(1997) also found that application of FYM at 25 t/ha to onion plants increased 
growth parameters and marketable yield . In the same trend Soubeih (1998) 
observed that TSS and NPK content in tomato fruits increased with the 
application of 20 t/fad. town refuse.  

Some studies have been reported on the postive effect of  NPK on 
onion and garlic. Abo-Sedra et al.(1991) revealede that there were significant 
increments in growth of such plants with increasing fertilization levels of N, 
P2O5 and K2O up to 120 : 60 : 96 kg./fad. respectively. Serrano et al.(1995) 
and Vachhcni and Patel (1996) found that chemical fertilizers gave the best  
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results of bulb diameter, weight and crop yield . In the same line Hassnien 
(1996) found that addition of NPK increased Cd and Pb concentration in 
cucumber, also Oukal (1999) showed that, higher NPK application (120 N+ 
60 P2O5 +45 K2O kg /fad. ) resulted in higher NPK content of onion bulbs.  

Jana and Jahangir (1990) applied FYM at 20t/ha. combined with 100 
kg N, 60 kg P and 100kg K on onion resulted in the highest values of plant 
height, bulb weight, bulb diameter and yield of onions, also Singh et al.(1997) 
found that OM with NPK application to onion plants increased bulb diameter, 
Size and marketable yield . Kropisz (1992) indicated that FYM at 25 t/ha with 
NPK increased NPK content of onion , Hassnien (1996) also found that 
addition of organic manure and NPK fertilizers increased Cd, Pb and Ni 
concentration in cucumbers .  

The aim of this study was to evaluate the efficiency of organic manure 
or / and NPK fertilizers on onion plant growth,total bulb yield and its 
components and chemical composition under calcareous soil conditions. 

 

MATERIALS AND METHODS 
 
Two field experiments were conducted in Desert Research Center 

Maryout Experimental Station, Alexanderia Governorate, during the two 
successive seasons of 1997- 1998 and 1998- 1999, to study the effect of 
organic manures or / and mineral fertilizers on growth, yield and chemical 
composition of onion, (Allium cepa L.) cv. Giza 20. The soil of the 
experimental station is a calcareous soil with 53.59% sand, 19.83% silt, 
26.58% clay, 55% calcium carbonate, 8.05 pH .  

Twenty treatments , (the combination between 5 organic manure 
treatments and 4 NPK levels) were applied in a split plot design with four 
replicates. Organic manure treatments were arranged in the main plots, while 
the levels of NPK fertilizers were distributed randomly in the sub plots. The 
area of each plot was 10.5 m2 including 5 rows, each row was 3.5 m long and 
60 cm apart.  

Organic manure included FYM and TR at rates of 10 and 20 t/fad. from 
each the treatments, were added to the soil before transplanting. The tested 
NPK fertilizer levels were : Control (NPK)0 , 40 N: 30 P2O5  :50 K2O kg/fad. 
(NPK)1 , 60 N: 45 P2O5  :75 K2O kg/fad. (NPK)2 and  80 N: 60 P2O5  :100 K2O 
kg/fad.(NPK)3.The used NPK soursec were ammonium sulphate (21.5% N), 
calcium superphosphate (15.5% P2O5) and potassium sulphate ( 48% K2O) .  
The used amount of calcium superphosphate was added to the soil one time 
before transplanting. While the tested ammonium and potassium sulphate 
doses were divided into three equal portions and applied to the soil 30, 60 
and 90 days after transplanting. 

Onion seeds were sown in the nursery on september 4 th and 8th  in the 
two seasons respectively. Seedlings were transplanted after 65 days from 
sowing . The seedlings were transplanted on both sides of ridges 10 cm 
apart. The normal cultural practices of onion crop growing were followed.  
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Samples for vegetative characters were taken 20 weeks after 
transplanting, and the following data were recorded : plant length, number of 
leaves per plant and  fresh and dry weight of both plant leaves and bulb. 

Data were also recorded for total yield, weight of bulb,  bulb diameter 
and dry matter content of bulbs. Chemical composition of onion bulbs were 
determined as TSS (A.O.A.C.,1975), total nitrogen and heavy metals 
determined by methods described by Page et al. (1982). While phosphorus 
and potassium were estimated according to APHA (1989) and Brown and 
Lilleland (1964) respectively.  Obtained data were subjected to statistical 
analysis according to Gomez and Gomez (1984). 

 
Table (A):The heavy metals content of lead, cadmium and nickle as PPM 

in bulbs treated with organic manures or / and NPK fertilizers 
were  within the allowed range for human consumption, and 
below the toxic range as mentioned by Abd-El-Maksoud 
(1993) 

Data obtained  
Pb 

(PPM) 
Cd 

(PPM) 
Ni 

(PPM) 

Yousf, Shadia, B.D. (2000) 
The range of heavy metals in onion 
bulbs 

102-5.5 0.4-0.9 1.3-1.6 

Abd-El-Maksoud (1993) 
Toxicity limits of heavy metals in 
plant 

200 20 35 

 

RESULTS AND DISCUSSION  
 

Vegetative growth: 
Data illustrated in Table (1) show the effect of organic manure on the 

vegetative growth characteristics of onion plants 20 weeks after transplanting, 
and expressed as plant length, number of leaves , fresh and dry weight of 
leaves and bulb per plant . Data reveal that, all studied growth characters 
increased significantly due to the application of different levels of organic 
manure during both growing seasons as compared with the control. In this 
respect , the highest increment in growth parameters were obtained due to 
the application of town refuse at 10 and 20 t/fad.  

Obtained results may be due to the fact that the decomposition of 
organic matter decreased the pH value and consequently nutrients in the soil 
became more available to plant hence enhanced plant growth . 

The results agree  with those reported by Khalaf and Taha (1988) on 
garlic, Singh et al. (1997) on onion and Soubeih (1998) on tomato. Anid et 
al.(1983) added that TR decreased osmatic pressure of the soil solution and 
consequently improved the uptake of soil nutrients required by plants.  

Data illustrated in Table (1) show clearly that , growth parameters of 
onion plants increased significantly with increasing the levels of NPK when 
compared with the control. The highest apperent differences in growth 
parameters due to NPK application were cleared in sample taken after 20 
weeks from transplanting. This may be due to the fact  that the biological age 
of onion plants affects to a great extent the favourabl response of plant 
growth to different NPK treatments. The addition of NPK had a good effect on  
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growth of plants (Abo-Sedera et al., 1991 on garlic and Oukal, 1999 on 
onion). This may be due to the importent role  of N in plants. N is found in 
proteins , nuclic acids and co-enzymes (Devlin, 1979), phosphorus also has a 
role in N2 fixation, enhance nodulation of plant and increase photosynthesis 
of plant, while potassium activates some enzymes and K+ ions play an 
important role  in targon control stomatal guard cells of leaves and as well 
increase photosynthsis (Abd-El- Aal,1990 and Said, 1997).  

Data presented in Table (2) show the effect of OM combined with 
NPK fertilizers on growth characters of onion plants. The growth parameters 
of onion plants increased with the application of  OM with NPK rates as 
compared with the  control. 

These results show a trend nearly similar to that obtained by Jana and 
Jahangir (1990) Serrano et al.(1995) and Singh et al. (1997) on onion . This 
may be due to the positive effect of OM in increasing the water holding 
capacity and organic matter content in the soil . Moreover it improves the 
physical properties of soil, OM also provides  plants with the needed nutrients 
(Gamal, 1992).NPK application supplys plants with these nutrients and 
activates their growth (Devlin, 1979). The significant response of growth 
parameters of onion plants 20 weeks after transplanting may be due to the 
great release of minerals and nutrients from TR which decrease the harmful 
effect of calcareous soil on plant growth, (Khalil et al.1991) . 

 
Yield and its components : 

Data concerning yield and its components, expressed as total yield , 
fresh and dry weight of bulb, neck and bulb diameter, are presented in Tables 
(3 & 4). 

Data shows that organic manures application significantly increased 
total yield in both growing seasons . Town refuse application at rates 10 or 20 
t/fad. surpassed other treatments in their effect on fresh and dry weight of 
bulb and bulb diameter when compared with the control. Onion plants which 
received TR at the rate of 20 t/fad. produced  the highest total yield as 
compared with any of  the other organic manure treatments. The obtained 
results agree with those of Serrano et al. (1995) and Singh et al. (1997). The 
positive effect of OM on onion yield may be due to the fact that the addition of 
FYM or TR increased organic matter content and improved the structure and 
the physical properties of the soil ( Gamal, 1992) . OM supplies soil with 
nutrients which plants need and consequently  improve yield ( Ekbladh 1995).  
The obtained results show that the addition of NPK at different used levels 
significantly increased total yield , fresh and dry weight of bulb as well as bulb 
diameter per plant when compared with the control during the two growing 
seasons. 
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 The (NPK)2 60N : 45P2O5 : 75K2O kg/fad. recorded the highest onion yield 
and its components , when compared with other NPK levels. The positive 
effect of NPK applications on yield and its components of onion were in the 
same line with those obtained by Anez et al.(1994) and Vachhanin and Patel 
(1996) . The increase of onion yield and its components with the addition of 
NPK may be due to the fact that application of nitrogen increases leaf cell 
number and size and increases leaf production and protein synthesis , which 
consequently increases crop production. Phsphorus also is an essential 
element for photosynthsis processes, respiration, nitrogen and carbohydrate 
metabolism. In the same line potassium is essential for plant respiration and 
development of photosynthsis processes and chlorophyel content and protein 
synthsis. The important role of NPK in improving growth and yield of plants 
was explained by (Devlin, 1979). 

Regarding , the effect of interaction between OM and NPK fertilizers on 
total yield, fresh and dry weight of bulb in addition to bulb diameter . Obtained 
results show significant increase of onions yield and fresh weight of bulb with 
OM and NPK application when compared with the control. The highest value 
of total yield was achieved by the treatment of 20t/fad. TR plus (NPK)2  60N : 
45P2O5 : 75K2O kg/fad. In general OM and NPK increased onion yield and its 
components . These results are in line with those of Warade et al.(1996) and 
Singh et al. (1997) . 
 
Chemical composition 
    Differences in bulb minerals content in onion in relation to organic manuers 
treatments are shown in Tables (5 and 6) . Results indicated that OM 
treatments, significantly increased nitrogen, phosphorus and potassium 
content in bulbs at harvest (26 weeks old) , when compared with the control . 
The highest values of NPK were in plants which received town refuse at 20 
t/fed. in both growing seasons . 

The positive effect of organic manures application on NPK content in 
onions agree with results obtained by Khalaf and Taha (1988), Abo- El- 
Defan (1990) and El- Shimi (1998). The favourable effect of organic manure 
on NPK content may be due to its beneficial effect on soil reaction and the 
increased availability of nutrients to plants ( Khalil et al., 1991). The 
application of OM to onion plants significantly increased T.S.S in onion bulbs. 
The increase of T.S.S in onion bulbs may be due to the effective role of OM 
in providing the soil with elements that improve bioprocess in plants and 
leads to increased T.S.S.  (Soubeih, 1998). Obtained results agree with 
Midan (1995) who showed that OM increased pigments, Vitamin C and 
T.S.S. in pepper fruit. As regard organic manure application to onion plants 
increased lead, cadmium and nickle in onion bulbs. These results are in the 
same line with those obtained by Anid et al.(1983) and Abd el- Aty 
(1997).This is due to the existence of heavy metals in organic manure and 
their release to the soil after the analysis of the compounds of OM, the uptake 
of these elements from the soil  solution increases their content in plants. 
(Khalil et al., 1991).  
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Data in Tables (5 and 6) show the effect of different NPK rates on the 
chemical composition of onion bulbs under calcareous soil conditions . The 
application of NPK levels to onion plants induced a significant increase in the 
NPK content in onion bulbs, when compared with the control. The highest 
values were obtained with (NPK)3  80 N: 60 P2O5 : 100 K2O kg/ fad. Obtained 
results are in harmony with those obtained by Oukal (1999) . The addition of 
NPK to the soil increased its level in the soil solution , and consequently 
increased its uptake by the plants (Patel et al 1992). NPK fertilizers 
significantly increased T.S.S. in onion bulbs. The highest percentage of 
T.S.S. in onion bulbs was obtained with the application of (NPK)2 and. 
(NPK)3. These results agree with those mentioned by Haggag et al .(1986). 
This increase may be due to the effective role of macro nutrients in activating 
metabolism and syntheses of proteins and crbohydrates and increasing 
photosynthsis processes (Devlin, 1979). As for, the effect of NPK application 
on heavy metals content expressed as Pb, Cd and Ni in onion bulbs results 
show that  (NPK)2 and. (NPK)3 gave a positive significant increase in heavy 
metals in onion bulbs when compared with the control in the frist growing 
season , while , in the second season , no significant increase in heavy 
metals content in onion bulbs .was obtained Warade et al .(1995)and 
Hassnien (1996) indicated that applying NPK increased Pb, Cd and Ni 
content in plants.  

The effect of OM combined with different rates of NPK on the  chemical 
composition of onion bulbs are shown in Tables (7 and 8) Data shows that N 
and K content significantly increased in onion bulbs with applying (NPK)2 and. 
(NPK)3 combined with FYM or TR at rates 10 or 20 t/fad.However the 
treatment of TR at 20 t/fad. plus (NPK)3 gave the highest values .The positive 
effect of interaction between organic manure and NPK fertilizers on NPK 
content in bulbs agree with the results obtained by Kropisz (1992) and Midan 
(1995). These results may be due to the favouroble effect of TR on soil 
reaction and hence  increasing the availability of nutrients to plants (Khalil et 
al.(1991) .  

The addition of NPK fertilizers to the soil increases their content in 
plants,  NPK content in plants increases with increasing the level of 
fertilization ( Abo-Sedera et al.1991). Respecting , the interaction between 
OM and different rates of NPK fertilizers to onion plants increased T.S.S in 
onion bulbs as shown in Table (7), but increases were not significant as 
compared to the control. The results agree with those obtained by Pimpini et 
al. (1992). The effect of OM combined with different rates of  NPK fertilizers 
on heavy metals content in onions expressed as Pb, Cd and Ni are illustrated 
in Table (8) .Data shows a  significant increase in heavy metals content in 
onions which received organic manure with NPK fertilizer treatments when 
compared with the control. The results agree with those obtained by Warade 
et al. (1995) and Hassninen (1996). This may be due to the fact that the  
addition of organic manures might increase  the amounts of soil heavy metals 
and increase their uptake in plants (Hassninen ,1997). Abd el- Aty (1997) 
found that the concentration of heavy metals in plants increased by 
increasing the application of town refuse and chemical fertilizers.  
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Table  (8): Effect of interaction between organic manure 
and NPK  fertilization levels on  heavy  metals  (ppm) 
after harvest in onion bulbs. 
Season 

       Characters 
1997-1998 1998-1999 

Heavy  metals ( ppm) 

Treatments Cd Pb Ni Cd Pb Ni 

  NPK 0   0.40 1.20 1.20 0.40 1.50 0.80 

 NPK 1 0.50 1.30 1.00 0.40 2.80 0.90 

Control NPK 2 0.60 2.20 1.20 0.60 1.00 1.00 

 NPK 3  0.60 3.30 1.30 0.40 2.20 0.80 

 NPK 0   0.70 2.50 0.80 0.70 1.50 1.20 

 NPK 1 0.60 1.50 1.30 0.50 1.20 1.10 

F.Y.M. 10 NPK 2 0.70 3.90 1.30 0.60 2.40 1.10 

 NPK 3  0.60 4.60 1.60 0.50 2.80 1.20 

 NPK 0   0.50 3.50 1.20 0.50 3.10 0.90 

 NPK 1 0.70 2.50 1.50 0.50 3.40 1.00 

F.Y.M. 20 NPK 2 0.70 3.30 1.30 0.50 2.90 1.00 

 NPK 3  0.60 5.50 1.30 0.60 4.60 1.10 

 NPK 0   0.50 3.30 1.40 0.50 1.00 0.80 

 NPK 1 0.50 4.70 1.30 0.60 3.50 0.90 

T.R 10 NPK 2 0.5 2.50 1.20 0.40 4.50 1.00 

 NPK 3  0.60 2.20 1.30 0.40 2.40 0.80 

 NPK 0   0.50 2.20 1.50 0.40 1.70 1.00 

 NPK 1 0.50 3.00 1.30 0.60 4.70 1.00 

T.R. 20 NPK 2 0.90 4.00 1.30 0.50 3.40 1.10 

 NPK 3  0.80 3.10 1.20 0.50 1.40 0.80 

L.S.D. at 0.05 1.0 0.3 0.9 4.8 2.0 0.2 

 
However obtained results provide that the heavy metals content in 

onion bulbs were within the  safety levels for human consumption Table (A).  
Generally it may be concluded that the use of organic manure and 

NPK fertilizers is very important to improve yield and quality of onions under 
calcareous soil conditions , the use of  OM decreases the needed  amounts 
of chemical fertilizers and as well decreases cost and environmental 
pollution. 

 

REFERENCES 
 

Abd EL- Aal, M. S. (1990). Effect of nitrogen, phosphorus and potassium 
fertilization on the productivity of fodder beet. Egypt. J. of Agron., 15 
(1-2): 159- 170.  

Abdel-Aty, S. A. H. (1997). Influence of some organic fertilizers on the growth 
and yield of pepper plants Capsicum L. cultivated under plastic houses. 
M. Sc. Thesis Faculty of Agriculture . Ain Shams University.  

Abdel-Maksoud, M. M. (1993). Studied on risks associated with presence of 
selected contaminats in irrigation and drainage water in Giza 
Governorate. M. Sc Thesis Institute of Environmental Studies and 
Reaserch, Ain Shams Univ., Cairo, Egypt .    



J. Agric. Sci. Mansoura Univ., 25 (9), September, 2000. 

 5827
 

Abo-El-Defan, T. R. (1990). Effect of organic manure on plant growth and 
nutrients uptake under saline conditions. M.Sc. Thesis Fac. Agric. Ain 
Shams Univ., Cairo, Egypt. 

 Abo-Sedera, F. A., S. M. Eid, and I. O. A. Orabi. (1991). Plant growth, yield 
and chemical composition of some garlic cultivars as affected by NPK 
fertilization. Annals of Agric. Sc., Moshtohor, 29(3).  

Anez, B., E .Tavira, and C. Figueredo. (1994) . Onion production in response 
to fertilizer applications on alkaline soils . Revista de la facultad de 
Agronomia ,Universidad del zulia, 13(5): 509-520 . [C.F. Hort. Abstr . 
67 (4), 2922 , 1997] .    

Anid, P., E. Delcarte, and R. Impens. (1983). Heavy metal transfer from town 
refuse compost to plant. In Heavy Metals in The Environmental, 
Volume I, Edinburgh, Uk; CEP Consultantal, Volume I, Edinburgh Lid. 
653-656. [ Hort. Abstr., 55 (6): 4321] 

A.O.A.C. (1975). “Official Methods of Analysis of the Association of Official 
Agricultural Chemists”. Twelfth Ed. Published by the Association of 
Official Agricultural Chemists . Washington, D.C. 832.  

APHA. (1989). American Public Health Association . Standared methods for 
the Examination of Water and Waste Water, Washington, D.C.,USA. 

Brown, J. D. and O. Lilliand. (1964). Rapid determination of potassium and 
sodium in plant material and soil extracts by flame photometer .Proc . 
Amer . Soc. Hort . Sci ., 48: 341 - 346 . 

Devlin, R. M. (1979). Plant physiology. Third edAffiliated est west, press Pvt 
Lt, New Delhi, Madras.  

Ekbladh, G. (1995). N effects of organic manures on leeks , Influence of    
raised beds and mulching on N availability . Academic publishers 157-
171 ,Sweden .[C.F. Hort  Abstr., 67 (4): 2917 , 1997]. 

El-Shimi, N. M. M. (1998). Comparative studies of organic manures and 
chemical fertilizers on yield and quality of cabbage. M.Sc. Thesis. 
Faculty of Agriculture, Moshtohor Zagazig Univ. Benha Branch.               

Gamal, A. A. (1992). Effect of soil conditioners on soil properties and plant 
yield. M.Sc. Thesis, Fac. Agric., Al- Azhar Univ., Egypt.  

Gomez, K. A. and A. A. Gomez. (1984). Statistical procedures for Agricultural 
Research, 2nd  Ed.John Wiely & Sons Pub ., pp.139-153 .  

Haggag, M. E. A., M. A. Rizk , A. M. Hagras, and A. S. A. Abo- El-Hamad. 
1986. Effect of N, P and K on yield and quality of onion . Annals of 
Agricultural Science, Ain Shams University 31 (2): 989-1010, Egypt. 

Hassnien, N. M. (1996). Studies on sustainable agriculture for some 
vegetable crops using animal manure. M.Sc.Thesis. Institute of 
Environmental Studies and Research, Ain Shams Univ,. Cairo Egypt.  

Jana, B. K. and K. Jahangir (1990).  Effect of sulphur on growth and yield of 
onion cv.Nasik Red .Crop Research (Hisar) 3(2): 241- 243 ,India. [C. 
F.Hort Abstr ., 65 (11) :9049 , 1995 ]. 

Khalaf ,S.M. and E. M. Taha (1988). Response of garlic plants grown on 
calcareous soil to organic manuring and sulphur application . Annals of 
Agricutural science, 33 (2): 1219 -1232. Desert Institute, Matariya, 
Cairo , Egypt 



Mahmoud, Hosna A.F. et al. 

 5828 

Khalil, K. W., M. M. El- Sersawy, B.F. Abd El- Ghani, and F.A. Hashem. 
(1991). Profitability of using some organic wastes with p fertilization on 
wheat production under saline irrigation water and Wadi Sudr 
condition. Egypt, J. Appl. Sci., 6 (7) : 267-284. 

Kropisz, A. (1992). Influence of fertilization with on yield of vegetables and 
their content of mineral elements .Ann. Warsaw Agricult. Univ. - SGGW 
, [ C.F. Hortcd 1973-6/95.]. 

Midan, S. A. (1995). Response of some promising pepper genotypes to 
different cultural treatments. M.Sc. Thesis Fac.of Agric. Menofiya Univ. 
Egypt. 

Oukal, T. M. A. (1999). Effect of some agricultural treatments on the 
productivity of onion plants in sandy soils . M.Sc. Thesis , Fac. of Agric. 
Zagazig Univ. Egypt. 

Page, A. L., R. H. Miller and D. R. Keeny, eds.  (1982). Methods of soil 
analysis, part 2, chemical and microbiological properties.  American 
Society of Agronomy, Madison, Wisconsin U.S.A. 

Patel, K. P., J. C. Patel, B. S. Patel, and S. G. Sadaria. (1992) . Yield and 
nutrient uptake by onion (Allium cepa L.) as influenced by irrigation , 
nitrogen and phosphorus . Indian Journal of Agronomy, 37(2): 395-396, 
India. 

Pimpini, F., L. Giardini, M. Borin, and G. Gianqinto. (1992). Effect of poultry 
manure and mineral fertilizers on the quality of crops J. of Agricultural 
Science, Combridge, 118: 215-221. 

Said, Th.A. (1997). Effect of some fertilization treatments on yield and 
chemical composition of fodder beet at Ras Sudr region. M. Sc. Fac. of 
Agric., Ain Shams Univ. Egypt.  

Serrano Vazquez, T. O., A. Curiel Rodiguez, and J. Ayala Hernandez. (1995). 
Use of biofertilizer in onion (Allium cepa L.) cultivation in chapingo, 
Mexico. Serie Horticultura, 1 (4): 95-99, Mexico. [C.F. Hort. Abstr. 67 
(12), 10412, 1997 ]. 

Singh, L., S. R. Bhonde, and V. K. Miskra. (1997). Effect of different organic 
manures  and inorganic fertilizers  on yield and quality of rabi onion . 
News .Letter . National .Horticultural .Research and Development 
foundation, 17:3 .1-3.[ C.F. CAP. C.D].  

Soubeih, K. A. A. (1998). Productivity improvement of tomato crop under 
environmental salini conditions. M.Sc.Thesis. Institute of Environmental 
Studies and Research, Ain Shams Univ., Cairo- Egypt. 

Vachhani, M. U. and Z. G. Patel (1996). Growth and yield of onion (Allium 
cepa L.) as influenced by levels of nitrogen, phosphorus and potash 
under South Gujarat conditions. Progressive Horticulture25(3/4)166-
167 . [C.F.Hort.Abstr.,66(9):7667,1996] . 

Warade, S. D., S. B. Desala, and K. G. Shinde. (1996) .Effects of organic , 
inorganic and biofertilizers on yield of onion bulbs cv. B-780. Journal of 
Maharashtra. Agricultural Universities, 20:3, 467-468. (C.F.CAB ,CD ) . 

 
 
 



J. Agric. Sci. Mansoura Univ., 25 (9), September, 2000. 

 5829
 

 تأثير الأسمدة العضوية و غير العضوية على  محصول البصل 

 1سفروس داود يوو شادية بسط 2،  فتحى أبو النصر سديرة 1حسنة أحمد فؤاد محمد
 قسم الإنتاج النباتى ، مركز بحوث الصحراء 1
 قسم الخضر ، كلية الزراعة بمشتهر جامعة الزقازيق 2

 

بمحطم   1999-1998و 1998-1997( خلال موسمم  الزراعم  20زرعت نباتات البصل )صنف جيزة  
  تأثير إضاف  مخلفات المزرعم  سلدرا -حافظ  الاسكندري  م -تجارب بحوث مريوط التابع  لمركز بحوث الصحراء 

بممدوع )طممع للفممداع لكممل منلممما ابممل نبممل ال ممتلات بالاضمماف  إلمم  معاملمم  المبارنمم   20، 10و مخلفممات المممدع بمعممدل 
أ و  2بمو 50 : 5أ2فمو 30ع : 40اضافات ( . واد تم إضاف  الاسمدة النتروجيني  والفوسمفاتي  والبوتاسمي  بمعمدلات ) 

  ، و أ( كجممم ف فممداع بالاضمماف  لمعاملمم  المبارنمم 2بممو 100:  5أ2فممو 60ع :  80أ و  2وبمم 75:  5أ2فممو 45ع :  60
حمدة  مب  ممرة واالتوافيق الممكن  بيع الأسمدة العضوي  والمعدني  . و اد كاع التصميم الاحصائ   للتجرب  اطاعات من

. 
عنويم  فم  معما أدت إلم  زيمادة أظلرت النتائج المتحصل عليلا أع الأسمدة العضوي  أو المعدني  أو كلاهمما م

ل  وامد تمم اياسات النمو لنباتات البصل بالأضاف  إل  المحصول الكل  و الوزع الطازج و الجماف للبصمل  واطمر البصم
ت تبممديرتبمدير التركيممب الكيممماوت ومحتممواة فم  الابصممال ممثلمم  فمم  النتممروجيع الكلم  و الفوسممفور و البوتاسمميوم وأ  يضمما

سمب لم  زيمادة نإيكل بالاضاف  لنسب  المواد الصلب  الذائب  . واد أدت المعماملات المسمتخدم  الرصاص والكادميوم والن
سمابب  معماملات الهذة المكونات الكيماوي  معنويا عند مبارنتلا بمعاملم  المبارنم  ) بمدوع أضمافات ( . زادت معنويما بال

 ذكرها عند مبارنتلا بمعاملات المبارن  .
زيمادة  ليلما اع معماملات الأسممدة العضموي  او المعدنيم  او كلاهمما امد ادت الم أوضحت النتائج المتحصمل ع

ايضما تمم معنوي  ف  صفات النمو ، المحصول الكل  ، الوزع الطازج والجاف للبصل واطر البصل  لنباتات البصمل. و
د الصملب  سمب  المموانتم تبدير  تبدير المكونات الكيميائي  ) نيتروجيع و الفوسفور والبوتاسيوم والكالسيوم والنيكل ( كما

 الذائب  الكلي  ف  الأبصال .
وملمت عواد تم الحصول عل  أفضل النتائج وأحسع جودة بالنسب  للصفات السمابق ذكرهما فم  النباتمات  لتم  

أ كجممف  2بمو 75:  5أ2فمو 45ع :  60طع للفداع مع المعدل الثان  ممع التسمميد المعمدن  ) 20بمخلفات المدع بمعدل 
 ( .فداع

واممد كانممت الزيممادة فمم  المعممادع الثبيلمم  فمم  محصممول الأبصممال  منمم  وليسممت ضممارة بالصممح  حيممث أنلمما فمم  
الحمدود المسممموه بلمما وبعيممدة عممع حمدود السمممي  فمم  النبممات . ولممذلخ ينصملأ بمماللجوء ةسممتخدام الأسمممدة العضمموي  مممع 

اوي  المستخدم  لتبليل التكاليف و التلموث النماتج عمع الأسمدة المعدني  لتحبيق أفضل النتائج لتبليل كميات الاسمدة الكيم
 اةفراط ف  أستخدام الأسمدة الكيماوي  .    
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Table (1) : Effect of organic manure or NPK fertilization levels on bulbing characteristics of onion plants (20 weeks 
after transplanting ) . 

Season 1997-1998 1998-1999 

Character 
Treatatment 

P.L. 
(cm) 

L. No. 
/Plant 

L.F.W. 
(g)/Plant  

L.D.W. 
(g)/Plant 

Bulb 
F.W.(g) 

Bulb 
D.W.(g) 

P.L. 
(cm) 

L. No. 
/Plant 

L.F.W. 
(g)/Plant  

L.D.W. 
(g)/Plant 

Bulb 
F.W.(g) 

Bulb 
D.W.(g) 

         Effect of OM (ton/fed.) 

Control 70.5 7.2 73.9 9.0 63.3 6.6 60.9 6.4 49.4 4.0 64.7 7.9 

FYM (10) 77.9 7.6 84.7 11.1 68.3 9.5 67.1 6.9 64.0 5.0 72.0 10.5 

FYM (20)  79.9 7.3 98.3 11.3 67.0 9.7 65.7 6.8 58.0 5.2 73.2 9.6 

TR (10) 80.9 7.8 101.1 11.1 74.1 9.6 70.6 7.1 80.9 6.7 76.5 10.7 

TR (20) 82.5 8.4 109.9 12.6 82.6 10.7 70.5 7.4 75.5 5.8 90.1 13.0 

L.S.D. at 0.05 1.0 0.7 16.0 1.9 12.1 2.0 2.8 0.6 11.7 1.4 13.1 2.2 

Effect of NPK (kg/fed.) 

(NPK) 0 72.0 6.6 81.2 9.3 63.9 7.6 65.0 6.4 57.3 4.2 64.7 7.9 

(NPK) 1 76.8 7.3 92.2 10.9 68.9 8.9 66.0 7.0 64.8 5.4 72.0 10.5 

(NPK) 2 82.2 8.2 102.3 12.3 77.1 9.8 69.5 7.2 69.2 6.1 73.2 9.6 

(NPK) 3 82.0 8.6 98.6 11.6 74.3 10.5 67.3 7.1 71.0 5.7 76.5 10.7 

L.S.D. at 0.05 1.2 0.5 10.6 1.1 8.8 1.1 2.9 0.4 7.4 0.7 13.1 2.2 
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Table (2) : Effect of interaction between organic manure and NPK fertilization levels on  vegetative growth 
characteristics of onion plants[20 weeks after transplanting] 

            Season 
        Characters 
 Treatments 

1997-1998  1998-1999 

P.L. (cm) L.No. /P L.F.W(g) L.D.W(g) B.F.W (g) B.D.W (g) P.L. (cm) L.No. /P L.F.W(g) L.D.W(g) B.F.W (g) B.D.W (g) 

 NPK 0 65.1 5.9 60.1 5.9 3.5 0.4 60.5 5.6 42.2 3.4 3.1 0.4 

Control  NPK 1 68.1 7.1 73.4 8.6 3.3 0.4 62.3 6.5 52.6 3.1 3.4 0.4 

 NPK 2 75.5 7.9 79.9 10.3 3.5 0.5 62.8 6.6 46.5 4.4 3.3 0.3 

 NPK 3 76.6 8.1 82.4 11.0 4.0 0.5 64.4 6.8 56.3 5.1 3.5 0.4 

 NPK 0 71.3 6.5 73.9 8.5 4.3 0.6 65.7 6.4 55.9 4.5 3.0 0.4 

F.Y.M. NPK 1 75.5 7.0 84.1 11.2 3.5 0.6 64.2 6.8 64.3 5.7 3.6 0.5 

10 NPK 2 83.6 8.4 95.5 12.8 4.4 0.5 70.4 6.9 67.4 5.2 3.4 0.4 

 NPK 3 81.1 8.4 85.4 12.0 4.5 0.5 68.2 7.4 68.5 4.6 3.2 0.4 

 NPK 0 71.0 6.6 78.8 9.4 3.7 0.5 63.1 6.6 49.2 3.4 3.5 0.5 

F.Y.M. NPK 1 83.1 7.1 100.6 11.4 3.9 0.6 67.9 7.0 59.6 6.0 3.9 0.5 

20 NPK 2 83.4 7.6 104.4 12.7 3.9 0.5 67.7 7.1 61.6 6.4 4.4 0.4 

 NPK 3 81.9 8.0 109.5 11.7 4.2 0.5 64.2 6.6 61.3 5.1 4.5 0.5 

 NPK 0 76.8 6.5 87.8 10.0 3.3 0.5 67.1 6.5 67.1 4.8 3.9 0.5 

T.R 10 NPK 1 78.0 7.4 95.5 11.0 3.6 0.5 70.6 6.9 74.6 7.2 4.0 0.5 

 NPK 2 84.0 8.6 114.5 12.1 5.0 0.5 75.6 7.6 90.8 7.6 5.1 0.6 

 NPK 3 85.0 8.8 106.4 11.1 5.5 0.8 69.2 7.4 91.2 7.2 4.2 0.6 

 NPK 0 80.1 7.5 105.3 12.6 3.9 0.5 68.5 6.8 72.2 4.9 3.9 0.5 

T.R. 20 NPK 1 80.3 7.9 107.6 12.1 4.3 0.5 69.1 7.7 73.0 4.9 4.6 0.6 

 NPK 2 84.3 8.5 117.4 13.5 4.4 0.6 74.2 7.7 79.4 6.9 4.0 0.5 

 NPK 3 85.3 9.5 109.4 12.2 4.0 0.5 70.3 7.5 77.4 6.5 3.7 0.5 

L.S.D. at 0.05 2.7 N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S 

 
 
 
 
 



Mahmoud, Hosna A.F. et al. 

 5832 

Table (3):Effect of organic manure or NPK fertilization levels on  bulbing  characteristics  and totalyield of  onion 
plants [ at harvest ]. 

Season 
Characters 

Treatments. 

1997-1998 1998-1999 

F.W. of 
bulb/ 

plant(g) 

D.W. of 
Bulb/ 

Plant(g) 

Neck 
diameter 

Bulb 
diameter 

Total 
yield 

(ton/fed 

F.W. of 
bulb/ 

plant(g) 

D.W. of 
bulb/ 

plant(g) 

neck 
diameter 

bulb 
diameter 

Total 
yield 

(ton/fed 

Effect of Organic manure (ton/fed 

Control  115.7 16.7 0.8 6.3 8.080 148.5 19.2 0.9 6.9 9.200 

FYM10 (ton/ fad) 128.1 17.3 0.8 6.7 10.000 145.1 21.0 0.9 7.0 10.320 

FYM20 (ton/ fad) 138.5 19.0 0.8 6.8 11.440 146.7 21.9 0.8 7.1 10.400 

TR  10( ton/ fad) 153.3 19.5 0.9 7.3 10.400 159.9 22.9 0.8 7.4 10.080 

TR  20 ( ton/ fad) 150.5 20.3 0.8 7.1 12.400 162.0 25.5 0.9 7.8 11.520 

L.S.D  at  0.05 21.3 2.4 N.S 0.5 1.7 21.0 2.8 N.S 0.6 1.1 

Effect of NPK (Kg/fad) 

NPK ( 0 : 0 : 0 )    111.7 13.2 0.8 6.1 9.040 133.1 18.5 0.8 6.9 9.120 

NPK1(40:30:50kg/fad) 134.8 18.6 0.8 6.8 10.240 159.5 22.5 0.8 7.2 10.160 

NPK2(60:45:75kg/fad) 150.8 20.7 0.8 7.2 11.280 152.1 23.7 0.9 7.4 10.960 

NPK3(80:60:100kg/fad 149.5 21.7 0.9 7.3 11.280 165.0 23.6 0.9 7.3 10.960 

L.S.D  at  0.05 14.7 2.3 N.S 0.4 0.9 13.9 2.3 N.S 0.3 0.8 

 



J. Agric. Sci. Mansoura Univ., 25 (9), September, 2000. 

 5833 

Table (4): Effect of interaction between organic manure and NPK  fertilization levels   on bulbing characteristics 
and total yield of onion plants[at harvest]. 

Season 1997-1998 1998-1999 

Character 
Treatments 

b.F.W 
(g)/P 

b.D.W 
(g)/P 

Neck 
diame. 

Bulb 
diame. 

T.Y b.F.W 
(g)/P 

b.D.W 
(g)/P 

Neck 
diame. 

Bulb 
 diame. 

T.Y 

 NPK 0   73.3 7.7 4.7 0.7 5.520 113.6 13.5 6.3 0.8 6.960 

Control NPK 1 92.0 13.8 6.1 0.6 7.600 134.7 17.8 7.0 0.8 9.360 

 NPK 2 139.5 20.8 7.0 0.9 8.480 148.7 21.8 6.9 1.0 9.760 

 NPK 3  158.0 24.4 7.3 0.9    10.72 197.0 23.5 7.2 1.0 10.88 

 NPK 0   100.5 13.3 6.2 0.8 8.320 119.3 16.2 6.7 0.9 9.280 

F.Y.M. NPK 1 124.4 17.4 6.6 0.8 8.320 154.6 19.4 7.1 0.9 9.760 

10 NPK 2 136.6 19.3 7.0 0.8 9.920 139.0 23.5 7.0 0.9 11.20 

 NPK 3  150.8 19.2 6.9 0.9 10.96 167.6 24.9 7.2 0.8 11.04 

 NPK 0   109.6 14.9 6.2 0.8 10.16 137.0 17.7 6.9 0.8 9.520 

F.Y.M. NPK 1 150.3 21.1 6.8 0.8 11.84 180.0 24.7 6.6 0.9 10.72 

20 NPK 2 148.4 18.7 7.0 0.8 12.08 130.0 23.2 7.6 0.8 10.88 

 NPK 3  145.8 21.4 7.2 0.9 11.60 138.7 21.8 7.3 0.8 10.80 

 NPK 0   149.5 13.4 7.0 0.8 9.200 148.5 20.3 7.0 0.8 9..28 

 NPK 1 149.9 19.9 7.3 1.0 9.600 157.7 23.6 7.5 0.7 9.360 

T.R 10 NPK 2 171.5 23.1 7.5 0.9 11.76 174.5 24.8 7.7 0.9 11.20 

 NPK 3  142.3 21.6 7.4 0.9 12.48 158.7 22.7 7.2 0.8 10.64 

 NPK 0   135.8 16.7 6.5 0.7 11.92 146.9 24.8 7.5 0.7 10.48 

 NPK 1 157.5 20.9 7.0 0.9 12.00 170.2 26.8 7.9 0.9 11.92 

T.R. 20 NPK 2 158.2 21.6 7.5 0.8 13.20 167.5 25.1 7.9 1.0 11.76 

 NPK 3  150.7 22.1 7.5 0.8 12.56 163.1 25.2 7.9 1.0 11.76 

L.S.D. at 0.05 N.S N.S N.S N.S 2.1 31.2 N.S N.S N.S N.S 
b .F.W./P       = Bulb fresh weight  /plant (g.)                       b.D.W./P        = Bulb dry weight /plant (g.)  
Neck diame. = Neck diameter                           Bulb diame. = Bulb diameter         
T.Y                = Total yield ( ton /fad). 
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Table (5): Effect of organic manure or NPK fertilization levels on NPK Mineral content  and T.S.S  of  onion. 

Season 1997-1998 1997-1998 

Character Mineral content 

Treatment N% P% K% T.S.S% N% P% K% T.S.S% 

Effect of Organic manure (ton/fad) 

Control  1.19 0.18 2.64 13.35 1.22 0.18 2.58 16.49 

FYM10 (ton/ fad) 1.34 0.24 2.75 14.10 1.27 0.23 2.65 16.90 

FYM20 (ton/ fad) 1.38 0.35 3.08 15.29 1.35 0.34 2.95 16.29 

TR  10( ton/ fad) 1.52 0.37 2.93 14.19 1.43 0.34 2.9 17.69 

TR  20 ( ton/ fad) 1.64 0.48 3.21 15.55 1.55 0.45 3.10 17.87 

L.S.D  at  0.05 0.06 0.02 0.12 0.82 0.11 0.03 0.07 1.28 

Effect of NPK (Kg/fad) 

NPK ( 0 : 0 : 0 )    1.17 0.24 2.70 13.25 1.15 0.22 2.63 15.99 

NPK1(40:30:50kg/fad) 1.33 0.26 2.80 14.00 1.25 0.25 2.76 16.91 

NPK2(60:45:75kg/fad) 1.45 0.34 2.96 15.20 1.39 0.33 2.89 17.73 

NPK3(80:60:100kg/fad 1.71 0.45 3.22 15.52 1.65 0.43 3.05 17.55 

L.S.D  at  0.05 0.07 0.26 0.07 0.63 0.053 0.02 0.06 0.72 
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Table (6): Effect of organic manure or NPK fertilization levels on the heavy metals  of bulb onion  

Season 1997-1998 1997-1998 

Character  Mineral content 

Treatment Cd  ppm Pb ppm Ni  ppm Cd  ppm Pb  ppm Ni  ppm 

Effect of Organic manure (ton/fed 

Control  0.68 2.00 1.25 0.53 1.98 1.00 

FYM10 (ton/ fad) 0.65 3.13 3.13 0.58 1.88 1.15 

FYM20 (ton/ fad) 0.63 3.70 1.33 0.45 3.50 1.20 

TR  10( ton/ fad) 0.53 3.18 1.30 0.48 2.85 0.88 

TR  20 ( ton/ fad) 0.53 3.08 1.33 0.50 2.80 0.98 

L.S.D  at  0.05 0.07 0.16 0.08 0.02 1.18 0.13 

Effect of NPK (Kg/fad) 

NPK ( 0 : 0 : 0 )    0.52 2.54 1.22 0.50 1.76 1.02 

NPK1(40:30:50kg/fad) 0.56 2.60 1.28 0.52 3.12 1.04 

NPK2(60:45:75kg/fad) 0.68 3.18 1.26 0.52 2.84 1.14 

NPK3(80:60:100kg/fad) 0.64 3.74 1.34 0.48 2.68 0.96 

L.S.D  at  0.05 0.04 0.13 0.04 0.02 N.S    0.07 
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Table  (7): Effect of interaction between organic manure and NPK  fertilization levels on Mineral content (NPK) 
and T.S.S in onion bulbs  [at harvest]. 

                             Season 1997-1998 1998-1999 

                   Characters Mineral content 

Treatments N P K T.S.S N P K T.S.S 

 NPK 0   0.85 0.10 2.42 11.75 0.87 0.08 0.87 14.29 

Control NPK 1 0.98 0.12 2.48 13.00 1.06 0.12 1.06 17.40 

 NPK 2 1.33 0.21 2.69 14.13 1.27 0.20 1.27 17.38 

 NPK 3  1.61 0.30 2.95 14.50 1.67 0.30 1.67 16.88 

 NPK 0   1.07 0.16 2.57 12.88 1.08 0.15 1.08 15.20 

F.Y.M. 10 NPK 1 1.29 0.18 2.62 14.88 1.21 0.18 1.21 17.00 

 NPK 2 1.38 0.27 2.75 16.25 1.35 0.27 1.35 18.00 

 NPK 3  1.61 0.36 3.06 16.13 1.43 0.33 1.43 17.38 

 NPK 0   1.15 0.28 2.86 13.25 1.12 0.26 1.12 15.63 

F.Y.M. 20 NPK 1 1.31 0.28 3.03 14.00 1.22 0.28 1.22 16.00 

 NPK 2 1.38 0.33 3.16 14.13 1.36 0.35 1.36 16.38 

 NPK 3  1.68 0.49 3.22 15.38 1.70 0.45 1.70 17.13 

 NPK 0   1.39 0.26 2.73 14.50 1.35 0.23 1.35 17.50 

T.R 10 NPK 1 1.49 0.32 2.87 15.00 1.35 0.29 1.35 17.00 

 NPK 2 1.53 0.39 2.98 16.38 1.43 0.37 1.43 18.00 

 NPK 3  1.67 0.51 3.14 16.33 1.58 0.48 1.58 18.25 

 NPK 0   1.40 0.40 2.93 13.25 1.34 0.38 1.34 17.33 

T.R. 20 NPK 1 1.56 0.42 2.95 14.00 1.43 0.38 1.43 17.13 

 NPK 2 1.62 0.50 3.22 15.20 1.53 0.47 1.53 18.88 

 NPK 3  1.97 0.61 3.75 15.52 1.89 0.58 1.89 18.13 

L.S.D. at 0.05 0.23 N.S 0.09 N.S 0.41 N.S 0.12 N.S 
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