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I-INTRODUCTION 

 

               Wheat is the most important and  strategic cereal crop in  Egypt  and         

 is considered a main source of energy and proteins in the daily diet . Any 

effort to increase wheat yield to face the continuous increasing of 

consumption is highly appreciated . Increasing wheat yield per unit area is a 

national interest . To minimize the gab between production and consumption 

of wheat , intensive efforts are being paid for sustaining wheat production . 

                 Inorganic fertilizers considered an important source where very 

few soils are able to supply sufficient quantities of all the nutrients . The three 

nutrients needed from inorganic fertilizers in greatest quantities are nitrogen , 

phosphorus and potassium . 

                 Farm manure offers the farmer
’
s chief opportunity for returning to 

the soil a portion of the plant nutrients removed by crops . Manure is one of 

the most important agricultural by products . Many chemical , physical and 

biological properties of the soil are influenced by applications of manure . 

            There are several ways for increasing wheat production . One of them 

is the appropriate application of fertilizers either to soil or foliarly . The 

efficiency of micronutrients fertilization are mainly depend on the method of 

application . Foliar application with micronutrients induced significant 

positive effect on the yield of different crops , therefore this work aims to : 

            Study the effect of balanced fertilization with using chemical NPK 

fertilizers , organic manure and micronutrients ( foliar application ) on 

growth characters , yield and yield components and some nutrients content 

of wheat plants and grains . 

               

 

 



II-REVIEW OF LITERATURE 

 

 
: zation on wheat plantsEffect of NPK fertili -1-II 

 
Effect of nitrogen fertilization : -1-1-II        

            Perhaps no element has received so much attention as has nitrogen in 

studies relative to plant nutrition . Nitrogen is a constituent of every living 

cell, and hence it
’
s contribution to plant and animal life is evident .         

 

II-1-1-1- Growth characters : 

         El-Said (1990) in Egypt, studied the effect of N levels ,i.e. 30, 70 and 

100 kg /fed on wheat growth . He found that at heading stage N significantly 

increased plant height in the two growing seasons .However, flag leaf area 

was significantly increased only in the second season . 

           Salem et al. (1990) in Egypt, showed that greatest values of wheat 

growth parameters , i.e. leaves , plant fresh weight and leaf area at tillering 

stage , leaf area and number of spikes / plant at heading stage , were obtained 

with using the highest rate of N fertilization (80 kg N / fed.) .                                        

              Roy et al. (1991) in Bangladesh, studied the effect of N fertilizers  

(40, 80 and 120 kg N /ha) on growth of wheat cultivar 
― 
Kanchan

‖   
grown on 

silty loam soil with pH 6.0- 6.5 . The results showed that No. of tillers / plant 

increased up to 40 days when plant approached flag leaf stage, followed  by a 

steady  decline but N showed significant effect . 

              Balyan (1992) in India, showed that the plant height and dry matter 

accumulation in wheat grown in sandy soil with pH 7.3, perceptibly increased 

with increasing N up to 80 kg /ha . 

              Shalaby et al. (1993) found that plant height and number of spikes 

/m
2
 were significantly increased by increasing nitrogen application . 



              Salwau (1994) indicated that nitrogen application significantly 

increased plant height and number of spikes /m
2
 . 

              El-Nagar (1997) showed that plant height and spike length were 

significantly increased with increasing rates of nitrogen and the highest value 

was obtained at 120 kg N/fed , while the lowest one was obtained at 60 kg 

N/fed . 

              El-Sherbieny et al (1999) showed that increasing the level of N up to 

120 kg /fed caused an increase in plant height of wheat crop in newly 

cultivated soil . 

              Hassan and Gaballah (2000) found that increasing nitrogen 

fertilization level from 50 to 100 kg N/fed caused significant increases in 

plant height , number of spikes /m
2
 and spike length of wheat plants growing 

in new reclaimed sandy soil . 

              Saleh (2001) in United Arab Emirat ,studied the effect of two 

nitrogen sources (urea and ammonium nitrate) and six  N levels (0, 75, 125, 

175, 225, and 275 kg /ha) on yield and yield components of Mexipake 65 

wheat cultivar . He stated that increasing N levels caused a significant 

increase in each of spike length ,number of spikelet/spike, plant height, days 

to heading and leaf area . 

               Abd El-Maksoud (2002) found that increasing nitrogen application 

from  40  to  80 kg /fed caused a significant increase in plant height, dry 

weight/plant, leaf area/plant and flag leaf area in both seasons . 

              Mowafy (2002 b) showed that increasing N application from 30 to 

120 kg /fed significantly increased flag leaf area (cm
2
), flag leaf chlorophyll 

content and plant height in both seasons . 

             Abdulgalil et al. (2003) found that the increasing N levels up to 120 

kg /fed reflected significant increase in grain filling rate and plant height . 



However, the effect grain filling period was not significantly affected by 

increasing of nitrogen level . 

            Atta Allah and Mohamed (2003) studied the effect of poultry manure 

levels (0, 3 and 6 ton/fed) and N fertilization levels (0, 40, 60, 80 and 100 kg 

N/fed) on growth characters. They reported that the increase of N level up to 

100 kg /fed resulted in significant increases in plant height and spike length.  

Maximum plant height and spike length were obtained in both seasons with 

the application of 6 tons poultry manure plus 100 kg N/fed  . 

              Saleh (2003) investigated the response of Egyptian and Maxican 

wheat cultivars to different N fertilization levels (0, 92, 138, 184 and 230 kg 

N/ha.) . He found that increasing N fertilizer caused a significant increase in 

spike length and plant height. In general the response was achieved by 

application of 184 kg N/ha. for spike length and 138 kg N/ha. for plant height.       

  

 II-1-1-2- Yield and yield components : 

             Amar and Agrwal (1990) reported that application of 100 kg N/ha to 

wheat grown under sandy loam soil with pH of 8.5 gave the highest yield with 

an increase of 6.02 % as compared to the application of 50 kg . 

              Sudhansu (1990) in India, studied that the effect of N fertilizers on 

wheat under sandy loam soil and found that significant responses in grain 

yield and its attributes to fertilizer N up to the highest level of 120 kg N /ha. . 

               Patel et al (1991) applied 80, 120 and 160 kg N/ha to wheat, under 

sandy loam soil, pH 7.5 and found that the application of 120 or 160 kg N/ha 

produced higher grain yield than 80 kg/ha . 

                 Roy et al. (1991) in Bangladesh applied levels of 40, 80 and 120 kg 

N/ha to wheat cultivar 
―
Kanchan‖ under silty loam soil with pH 6.0- 6.5  and 

found that  grain yield was significantly increased with the increase in N up to 

80 kg/ha . 



             Shehata (1991) in Egypt applied N at 50 kg N/fed at flowering stage  

of wheat growing under salinity and found that grain yield of wheat increased 

with N application . 

             Singh (1991) found that grain and straw yields of wheat were 

significantly increased with increasing the levels of N and P ; N response was 

limited up to 75-100 kg N/ha . 

              Balyan (1992) in India, found that grain yield of wheat under sandy 

loam soil with pH 7.3 was significantly increased as N increase from 0 to 80 

kg/ha . 

              Whitfield and Smith (1992) in Australia, studied the effect of N 

fertilizer at 0 and 150 kg /ha on yield of wheat cultivar Conder and found that 

N accumulation in the grain increased linearly with N uptake . 

               Morsy (1993) showed that spike weight, grain weight/spike, spike 

length, number of spikelets/spike and 1000-grain weight significantly 

increased by increasing nitrogen application . 

                Salwau (1994) studied the effect of soil and foliar application of N 

levels on yield of wheat . He found that spike length, grain weight/spike, 

number of spikelets/spike and 1000-grain weight significantly increased by 

increasing N levels .  

                 El- Leithi et al. (1996) showed that the grain and straw yields of 

wheat was significantly increased with increasing N fertilizer levels . The 

highest grain and straw yields (13.26 ardab/fed, 4.59 ton/fed) were obtained 

with 90 kg N /fed in the presence of 48 kg K2O and 4.2kg ZnSO4 per feddan . 

                Dahbouh et al. (1997) indicated  that   increasing  the  rates of urea 

 applied as foliar spray from 0.5 to 1% increased the grain yield particularly 

when combined with urea soil application more than ammonium sulfate used 

as soil application . 



              El-Nagar (1997) studied the effect of N levels (60, 80, 100 and 120 

kg /fed) on wheat plant and found that number of grains/spike, number of 

spikes/m
2
, 1000-grain weight (gm), flag leaf area (dm

2
) and grain yield 

(ardab/fed) were significantly increased with increasing nitrogen levels . 

 
 
             El-Sherbieny et al. (1999) found that increasing the levels of N up to 

120 kg /fed and K up to 72 kg K2O/fed resulted in highly significant increase 

in number of spikelets/spike . On the other hand, the 1000-grain weight gave 

no significant differences due to the investigated treatments . 

               Hassan, and Gaballah (2000) indicated that nitrogen fertilization had 

highly significant effect on most studied traits , where increasing N caused 

significant increase in number of spikelets/spike number of grain/spike, 1000-

grain weight, grain yield/fed and harvest index . 

               El-Zaher et al. (2000) found that grain, straw and biological yield 

significantly increased with increasing N fertilization level up to 90 kg /fed, 

while the highest level 120 kg /fed decreased grain yield with insignificant 

differences when compared with 90 kg N/fed treatment, whereas the high  

values of harvest index were obtained when 60 kg N/fed was applied and it 

decreased by increasing or decreasing N fertilizer . 

                Saleh (2001) indicated that application of nitrogen fertilizer from 0 

up to 275 kg /ha caused significant increase in yield components of wheat . 

The highest number of spikes/m
2
 and number of grains/spike were recorded 

 with application of 225 kg N/ha, whereas 1000-grain weight reached it
’
s 

 maximum value at 75 kg N/ha . Also he found that any increment in nitrogen 

level was accompanied with a significant increase in grain yield/ha . 

             Abd El-Maksoud (2002) showed that increasing nitrogen from 40 up 

to 80 kg /fed resulted in significant increases in number of spikes/m
2
, spike 

length, number of spikelets/spike, number of grains/spike and 1000-grain 



weight so that it is rather excepted to have significant increase in grain 

yield/fed . 

              El-Hadidi et al. (2002) reported that nitrogen fertilization had  highly 

significant effect on grain and straw yields with increasing nitrogen level up 

to 75 kg /fed . 

                Mowafy (2002 b) showed that the application of N level up to 90 kg 

/fed significantly increased number of grains/spike, spike length and 1000 

grain weight . However, the number of spikes/m
2
 ,number of fertile 

spikelets/spike and grain weight/spike were significantly increased due to the 

increase of N level up to 120 kg/fed. . Grain and straw yields responded 

positively and significantly to increasing N level from 30 to 120 kg /fed . 

              Abdel- Mawgoud et.al. (2003) studied the effect N fertilizer levels 

(0, 60, 90 and 120 kg N/fed) on wheat yield .They found that increasing the 

rate of N fertilization increased the wheat yield attributes . 

              Abdulgalil et al. (2003) reported that each increase of N level up to 

120 kg /fed reflected significant increase in number of spikes/m
2
, spike 

length, the number of spikelets/spike, number of grains/spike, grains 

weight/spike and 1000-grain weight . On the other hand, the number of 

grains/spikelet was significantly decreased while grain and total yields/fed 

were significantly increased with N increment up to 120 kg/fed . 

            Atta Allah, and Mohamed (2003) studied effect of poultry manure 

levels (0, 3 and 6 ton/fed) and N fertilization levels (0, 40, 60, 80 and 100 kg 

N/fed) on yield and yield components. They found that number of spikes/m
2
, 

number of grains/spike, 1000-kernel weight, grain and straw yields/fed. were 

significantly increased with increasing rates of N fertilization up to 100 kg 

/fed. in both seasons .  

             Saleh (2003) investigated the response of Egyptian and Maxican 

wheat cultivars to different N fertilization levels (0, 92, 138, 184 and 230 kg 



N/ha.) . He indicated that application of N fertilizer caused significant 

increases in number of spikes/m
2
 , number of grains /spike and 1000 grain 

weight ,also grain yield significantly increased by increasing N level from 92 

to 184 kg N/ha. 

    

II-1-1-3- Chemical content of grains : 

               Gianibell, and Sarandon (1991) studied the effect of nitrogen 

spraying on grain protein content in bread wheat . They found that the protein 

percentage in grain significantly increased by increasing nitrogen as foliar 

application . 

               Whitfield and Smith (1992) in Australia, studied the effect of N 

fertilizers (150 kg N/ha) on chemical contents of wheat cultivar Conder . 

They found that protein content ranged between 8 and 15%, maximum grain 

protein content was found with 150 N/ ha  . In other treatments protein 

content increased almost linearly with increasing  grain- N accumulation . 

               Shalaby et al. (1993) indicated that grain protein content in wheat 

was significantly increased by increasing nitrogen level . 

               Salwau (1994) showed that crude protein percentage in grains 

significantly increased by increasing nitrogen as soil application up to 75 kg 

/fed and foliar spray up to 6% urea/fed . 

               El-Leithi et al. (1996), found that the N, P and K contents in grains 

of wheat were significantly affected by the level of N, K and Zn fertilization . 

The maximum N, P and K contents in grains of wheat (34.34, 6.1 and 12.36 

kg/fed respectively) were obtained with 60 kg N/fed in combination with 48 

kg K2O and 4.2 kg ZnSO4 per feddan . 

                El-Nagar (1997) revealed that crude protein percentage significantly 

increased by increasing nitrogen application up to 120 kg N/fed highest  

protein  percentage was  obtained   at  120 kg N/ fed  and  the lowest  protein  



percentage was accompanied with 60 kg N/fed . 

                El-Sherbeiny et al. (1999)  revealed that increasing the rate of added 

nitrogen significantly increased N and P content of wheat grain . Whereas, the 

greatest K content was obtained due to addition of 100 kg N/fed in the form 

of ammonium nitrate and 48kg K2O/fed . 

              Abdel- Mawgoud et.al. (2003) indicated that increasing rates of N 

fertilization from 0 to 90 kg /fed increased nitrogen and protein content in 

wheat grain . 

              Saleh (2003) investigated the response of Egyptian and Mexican 

wheat cultivars to different N fertilization levels (0, 92, 138, 184 and 230 kg 

N/ha.).He found that grain protein content was increased significantly by 

application of N up to 184 kg /ha. in both seasons . 

             Ismail et.al. (2006) found that high N application rate tend to improve 

grain quality in terms of their protein content . He added that this may be due 

to that fact; nitrogen plays an important role in development of protoplasm, as 

an essential constituent of all proteins .   

 

II-1-1-4- Nutrients content in wheat plant : 

           Patel et al. (1991) in India, studied the effect of N fertilizer on wheat 

grown under sandy loam soil with pH 7.5 . They found that the significant 

increase in yield and protein content responded to increasing level of N.  

              Prasad and Mahatim (1991) studied the effect of N fertilizer (120 kg 

N) on yield of wheat . They found that at harvest partitioning of N between 

grain and straw showed higher N in grain than in straw . 

              Abd El-Mottleb et al. (1992) studied the effect of N levels (50, 70 

and 90 kg N/fed) on growth of wheat . They indicated that N uptake by wheat 

plants increased as the rate of N increased . There is no absolute superiority of  

any N forms on N uptake at all growth stages or at different rates of nitrogen . 



              Dahdouh et al. (1997) showed that N concentration at tillering stage 

increased by increasing the rate of N applied as soil and foliar spraying 

together . Also increasing the rate of applied N to soil increased P uptake by 

grains and whole plants per plot ,while K concentration were slightly 

depressed by increasing nitrogen level . 

              El-Zaher et al. (2000) found that grain, straw and total uptake of N, P 

and K responded significantly to increasing N fertilizer levels , unfertilized 

wheat resulting significant lower uptake values of all N, P and K nutrients in 

grain, straw and total, whereas applying N fertilizer with rate of 90 kg N/fed 

significantly increased all uptake values to maximum in the two growing 

seasons . 

              El-Hadidi et al. (2002) showed that nitrogen uptake in grains and 

straw significantly increased with increasing nitrogen levels from 0 up to 75 

kg /fed in both seasons . It was seen that amounts of N –uptake in grains 

along with all the level nitrogen applied were higher than those in straw . 

              Abdel- Mawgoud et.al. (2003) indicated that increasing rates of N 

fertilization from 0 to 90 kg /fed increased nutrient content (N, P, K, Fe, Zn 

and Mn) in wheat grain . In spite of that increasing N fertilization rate from 90 

to 120 kg /fed decreased concentration of the most tested elements . 

              Atta Allah and Mohamed (2003) studied effect of poultry manure 

levels (0, 3 and 6 ton/fed) and N fertilization levels (0, 40, 60, 80 and 100 kg 

N/fed) on N, P and K uptake . They indicated that N, P and K were 

significantly increased with increasing rates of N fertilization up to 100 kg 

N/fed in both seasons . 

            Ismail et.al. (2006) indicated that increasing nitrogen application from 

0 up to 150 kg/fed gradually and significantly increased total nitrogen uptake 

in wheat plants in the two growing seasons . Such increments mathematically 

may be due to the effect of nitrogen application on both grain and straw 



yields, since the uptake is derived from multiplying yield by nitrogen %, thus, 

the increase in yield caused a marked increase in nutrient uptake . Also, this 

might be attributed to firstly , the increase in the root surface per unit of soil 

volume and accordingly increased the rate of nutrient uptake and secondly , 

the high capacity of the plants supplied with N-fertilizer in building 

metabolites, which might be contributed much to the increase of the dry 

matter content and subsequently increased nitrogen uptake by plants .  

 

II-1-2- Effect of Phosphorus fertilization levels : 

             Sufficient quantities of available phosphorus are necessary for normal 

transformation of carbohydrates in plant as the changing of starches to sugars 

for example . Phosphorus is necessary also for the assimilation of fats in 

plant, and apparently it increases the efficiency of the chloroplastic 

mechanisms . Phosphorus enters into composition of nuclear compounds in 

cell . The presence of phosphorus aids the plant in taking up potassium and 

tends to counteract the effects of excess nitrogen . An excess of phosphorus in 

proportion to the supplied of other required nutrients may decrease yields 

especially on the lighter soils . 

 

II-1-2-1- Growth characters : 

              Munoz and Arscott (1991) in Puerto Rico, studied the effect of soil 

moisture level and phosphorus fertilization on phosphorus uptake and growth 

of maize . They indicated that fresh and dry weights in clay soil were not 

affected by P rates ; viz, 0, 112 or 224 kg P/ha; while in silty loam soil, 

increasing P rates increased the plant fresh weight . 

               El-Moursy (1998) studied NPK requirements for wheat . He 

concluded that increasing P levels from zero to 31 or 62 kg P2O5/fed 

significantly increased plant height . 



                El-Bana (2000) showed that plant height, number of tillers and 

spikes/m
2
, spike length were markedly affected by phosphorus fertilizer 

levels. Increasing phosphorus fertilizer levels from zero to 22.5 and 45.0 kg 

P2O5/fed significantly increased these characters . There was significant 

response up to 45 kg P2O5/fed . 

                 Abdulgalil et al. (2003) found that addition of P increased each of 

grain filling rate (GFR), plant height, number of spikes/m
2
, spike length and 

number of spikelets/spike, but without significant effect on effective grain 

filling period (EGFP) in both seasons. 

 

II-1-2-2-Yield and yield components : 

              Dahdoh et al. (1997) indicated that foliar application of both P and K 

increased significantly the yield of wheat grains . The increment due to P 

application reached it
’
s maximum at 2% P application ,while yield decreased 

relatively  at 4% ,however it was still more than the control and 1% P 

treatments . 

                 El-Moursy (1998) studied NPK requirements for wheat in newly 

reclaimed soils . He found that increasing P levels from zero to 31 or 62 kg 

P2O5/fed significantly increased grain weight, number of grains/spike, number 

of spikelets/spike, 1000-grain weight, number of spikes/m
2
, as well as, grain 

and straw yields . 

                Atia and Aly (1998) reported that fertilized wheat (Sids 6 cv.) by 

phosphorus at rate of 22.5 or 45.0 kg P2O5/fed significantly increased number 

of spikes/m
2
, 1000-grain weight and straw and grain yields/fed . 

                 El-Bana (2000) showed that phosphorus fertilizer levels positively 

influenced number of spikelets/spike, number of grains/spike, 1000-grain 

weight and straw and grain yields/fed . Raising P levels from zero to 22.5 and 

45.0 kg P2O5/fed led to increasing in mean values of the previous characters . 



             Abdulgalil et al. (2003) reported that addition of P increased each of 

grain number /spike, grain weight/spike, 1000-grain weight but decreased the 

number of grains/spikelets .Also, they found that addition of phosphorus had 

significant increases in each of grain yield, straw yield, total yield and harvest 

index in both seasons . 

              Sharma and Prasad (2003) studied the influence of phosphate 

fertilization with diammonium phosphate (DAP) and Moussoorie rock (MRP) 

with or without crop residues and phosphate solubilizing bacteria on yield . 

They found that application of MRP did not increase the grain and straw 

yields of wheat . However, MRP when inoculated with PSB increased the 

grain and straw yields of wheat, the increase was significantly and was similar 

to DAP . 

              Shrivastava et. al. (2003) in India, studied the effect of 3 levels of P 

(0, 8.6 and 17.2 kg P/ha.) and found that application of 17.2 kg P/ha. recorded 

higher grain yield over no phosphorus but it was on par with 8.6 kg P/ha. 

 

II-1-2-3- Nutrients content :  

              Dahdoh et al. (1997) showed that spraying plants with P significantly 

increased it
’
s concentration and uptake for plants treated with or without K . 

The increases of P concentration reached about 13, 52 and 78% at spraying 

plants with 1, 2 and 4% P and the uptake further increased by 16, 67 and 

103% . 

            Sharma and Prasad (2003) found that phosphorus fertilization 

increased P uptake by wheat . Diammonium phosphate (DAP) and 

Moussoorie rock (MRP)+PSB were equally effective and increased P uptake 

of wheat significantly over no P control in all 3 years of the study ; whereas, 

MRP increased P uptake of wheat only in the first and second years . 

   



II-1-3- Effect of potassium fertilization levels : 

              Potassium is essential in all cell metabolic processes and apparently 

has a specific role in influencing the uptake of certain other mineral elements, 

in regulating the rate of respiration, in affecting the rate of transpiration, and 

perhaps also in influencing the action of enzymes . Potassium encourages the 

development of the root system of plants . An excess of this element may 

delay maturity , although in general it has a balancing effect on both nitrogen 

and phosphorus with respect to the maturation processes . 

 

II-1-3-1- Growth characters : 

               El-Sherbieny et al. (1999) studied the effect of different rates of 

nitrogen (80, 100 and 120 kg N/fed) under conditions of different levels of K 

(24, 48 and 72 kg K2O/fed) on wheat plant . They found that no significant 

differences for spike length due to N and K levels . 

                El-Bana (2000) found that raising potassium fertilizer levels from 

zero to 25 and to 50 kg K2O/fed had highly significant influences on number 

of tillers and number of spikes/m
2
 in both seasons and their combined 

analysis, as well as plant height in the second season and spike length in the 

combined only . 

II-1-3-2- Yield and yield components : 

             El-Leithi et al. (1996)in wheat plant showed that at the same level of 

nitrogen (90 kg /fed) with the addition of 48 kg K2O/fed were found to be 

sufficient for increasing the grain yield significantly by 10.2% . The effect of 

potassium was generally more pronounced up to 90 kg N/fed . Also using 48 

kg K2O/fed increased the straw yield significantly at high rate of nitrogen 

fertilizer (90 kg /fed) by 17.1% while harvest index was not responded 

significantly to potassium . 



              Dahdoh et al. (1997) reported that the yield of wheat plant increased 

significantly and progressively with increasing K application . 

              El-Sherbieny et at. (1999) found that increasing the levels of N up to 

120 kg /fed and K up to 72 kg K2O/fed to wheat resulted in highly significant 

increase in number of spikelets/spike . On the other hand, the 1000 grain 

weight gave no significant difference due to the investigated treatments 

,whereas increasing potassium level produced a highly significant increase in 

grain, straw and total yields/fed . 

             El-Bana (2000) found that potassium fertilization to wheat positively 

influenced number of spikelets/spike, number of grains/spike as well as grain 

and straw yields/fed . Raising potassium fertilizer levels from zero to 50 kg 

K2O/fed led to increasing mean values of the previous characters . These 

increases reached to 1.02 for number of spikelets/spike ,4.03 for number of 

grains/spike , 2.77 ardab/fed for grain yield , and 1.00 ton/fed for straw yield. 

             Mohamed et al. (2001) found that adding 48 kg K2O/fed to wheat 

plant significantly increased the number of spikes/m
2
 in one season only 

whereas number of grains/spike insignificantly affected by either K levels or 

micronutrients addition . The 1000 grain weight and grain and straw yields 

significantly increased by increasing the rate of K fertilizer from zero to 48 kg 

K2O/fed . 

              El-Yamani (2003) found that grain and straw yields of wheat were 

significantly affected by different potassium fertilization levels . The 

maximum grain and straw yields were obtained when the potassium was 

applied at 48 kg K2O/fed . Also he found that weight of kernels per spike and 

1000-grain weight were significantly responded to potassium fertilization 

levels in second season only . Whereas number of kernels per spike was not 

significantly responded to potassium fertilization levels in two seasons , while 

number of heads per square meter was significantly affected under potassium 



fertilization levels in two seasons . The highest values of number of heads/m
2
 

obtained in presence of 48 kg K2O/fed . 

               

II-1-3-3-Nutrients content : 

             El-Leithi et al. (1996) showed that the N, P and K contents in grains 

 of wheat were significantly affected by the level of N, K and Zn fertilization . 

 The maximum N, P and K content in grains of wheat (34.34, 6.1 and 12.36 

kg/fed respectively) were obtained with 60 kg N/fed in combination with 48 

kg K2O and 4.2 kg ZnSO4 per feddan . Also , the amount of protein in grains 

of wheat was increased by potassium fertilization . 

             Dahdouh et al. (1997) found that foliar fertilization with K 

significantly increased its concentration reached to about 3, 24 and 34% over 

the control, also the uptake increased by 11.48 and 72% for plants treated 

with 1, 2 and 4% K . 

               El-Sherbieny et al. (1999) indicated that increasing N and K rates 

increased P content ingrain . The average values of P content were 6.77, 14.69 

and 14.79 kg/fed , whereas potassium content varied between 8.35 and 14.79 

kg/fed . The greatest potassium content was obtained due to addition of 100 

kg N/fed in the form of ammonium nitrate and 48 kg K2O/fed . 

               Mohamed et al. (2001) found that protein content in grains 

significantly increased with applying 48 kg K2O/fed . The magnitude of 

increase appeared to be 4% relative to the control during the two seasons of 

the study . K content in grain (%) significantly increased with increasing K 

rate from zero to 48 kg K2O/fed . They added that K fertilization with 48 kg 

K2O/fed induced significant favorable effect on the K content in wheat plants 

at booting stage . The values were 3.21 and 3.18% vs. 2.11 and 2.29% for the 

control in two seasons . 

                                        



II-2-Effect of organic manure : 

              Organic manure application is usually associated with the increase of 

growth and dry matter of wheat due to increasing availability increase of 

macro and micronutrients, improve the water holding capacity of soil and 

acting as a source of binding the nutrients preventing it from leaching in the 

sub surface soil . 

 

II-2-1-Growth characters : 

              Afifi et al. (1990) studied the effect of soil conditioners on growth of 

wheat under salinity . Results obtained showed that the soil conditioners had 

increased both fresh and dry matter . 

               Londhard and Nemeth (1990) in Hungary, studied the effect of 34.7, 

69.4 or 104.1 ton FYM/ha and the active ingredient equivalents as NPK 

mineral fertilizers on growth of wheat . Leaf area index 

 increased with up to 69.4 ton FYM or it
’
s NPK equivalent . Growth was 

higher with NPK than with FYM . 

              Salem et al. (1990) in Egypt, mentioned that application of 20m
3 

FYM/ fed led to significant increase  some growth characters, i.e., leaves, 

plant fresh weight and leaf area at tillering and heading stages . 

              Barsoom (1991) noticed that increasing FYM rates under sandy soil 

conditions from 2.5 to 20 ton/fed significantly increased plant height, number 

of spikes/m
2
 . 

              Dahy (1992) studied the effect of organic matter (5, 10 and 15 

ton/fed) on wheat growth under salinity . The results indicated that organic 

matter enhanced the germination of seeds . 

              Sakr et al. (1992) studied the effect of organic manures on growth of 

wheat and maize grown in different soils . The dry matter yield of both plants 

showed a pronounced increase by the addition of FYM , especially when 



accompanied with 60 kg N/fed , such increase was higher in plants grown on 

calcareous soil compare to sandy soil . 

              Abd El - Bary and El-Bana (1994) noticed that increasing FYM rates 

under sandy soil conditions from 2.5 to 20 ton/fed significantly increased 

plant height and number of spikes/m
2
 . 

              El-Afndy (1995) showed that all growth characters , i.e. plant height, 

stem diameter, no. of tillers, plant fresh and dry weight, flag leaf area and 

specific leaf weight were significantly increased by increasing the organic 

matter application . This was recorded at both tillering and heading stages . 

              El-Ghamry, and EL-Naggar (2001) indicated that dry weight of 

whole plants of wheat plant increased as a result of organic residues 

application relative to the control and these increases were highly significant . 

The dry weight of wheat plants were increased with increasing the levels of 

applied organic residues in all studied soil types . 

               Mostafa (2001) stated that dry matter yield of barley was increased 

due to the addition of poultry manure combined with olive cake . 

              Mowafy (2002a) showed that organic manure application affected 

significantly plant height, leaf area and it
’
s chlorophyll content in both 

seasons , it is evident that each increase in rate of organic manure from zero to 

45m
3
/fed was accompanied by a highly significant increase in these 

characters.              

               Atta Allah and Mohamed (2003) studied the effect of poultry 

manure levels (0, 3 and 6 ton/fed) and N fertilization levels (0, 40, 60, 80 and 

100 kg N/fed) on the plant height and spike length . They found that 

application of poultry manure increased significantly plant height and spike 

length which reached  their maximum with applying 6 ton/fed in both season . 

 

 



II-2-2-Yield and yield components : 

              Mandal and Mon (1990) in India, obtained 2.68 and 2.93 ton of 

wheat grain yield by using 0 and 15 ton FYM/ha, respectively . 

             Harbir and Sharma (1991) in India, recommended an application of 

20 ton FYM/ha to wheat irrigated with saline water to obtain the highest grain 

yield . 

              Jarecki (1991) in Poland, found that 20 or 30 t FYM /ha gave the 

highest yield of wheat and improved soil reaction . 

               Khalil et al. (1991) in Egypt, studied the effect of FYM on yield of 

wheat cultivars Sakha 8 under high salinity of water and calcareous soil . 

They found that the increase in the grain and straw yield was accompanied 

with the organic wastes which improved the water use efficiency . 

                In India, it was reported by Prasad and Rokima (1991), that 

manures significantly increased wheat yield which grown in calcareous soil . 

               Mohamed (1992) in Egypt, found that organic manure at 20m
3
/fed 

had a significant effect on accumulated fresh and dry forage yield of Sudan 

grass . 

              Dawood et al. (1992) in Iraq, stated that organic matter increased 

grain yield of wheat grown under saline condition . 

              Nagi et al. (1992) in India, investigated the effect of application 

(120kg N+60 kg K2O/ha) +P (0, 30 and 60 kg P2O5) on wheat yield . The 

application of FYM and P to wheat gave significantly higher grain yield . 

               Sabrah et al. (1993) in Saudi Arabia, showed that the soil 

conditioners improved N uptake, yield components and yield quality of wheat  

             Abd El-Bary et al. (1994) noticed that increasing FYM rates under 

sandy soil conditions from 2.5 to 20 ton/fed significantly increased number of 

spikelets/spike and grains/spike as well as grain and straw yield/fed . 



              Negm et al. (1994) found that addition of 15 m
3
 to barley in a saline 

calcareous soil at Noubaria farm, Alexandria Gov. was significantly increased 

as a whole bulk yield . 

              El-Afandy (1995) reported that increasing organic matter application 

has significantly increased spike length, spike weight, no. of spikelets/spike, 

no. of grains/spike, 1000-grin weight, grain yield/spike, grain yield and straw 

yield . 

             Salib, Madlain (2002) reported that the individual treatments of 

humic acid (HA), micronutrients (MN) and effective microorganisms (EM) 

increased grain and straw yields, with a superiority for HA. As for the 1000 

wheat grain weight ; she found that the tested treatments added solely or 

jointly significantly increased thier values, with superiority to EM+HA 

treatments . 

            Salib, Madlain et al. (2002), indicated that applied FYM alone not 

differ than the control treatment for barley grain, straw yield and 1000- grain 

weight as well as dry matter production, while harvest index showed 

significantly increased by FYM application, while combination of cerealine 

with FYM and mineral fertilization treatments was significantly superior to 

FYM alone in grain yield and dry matter . 

             Mowafy (2002a) found that number of spikes/m
2
, spike length, 

number of fertile spikelets/spike, 1000- grain weight, number of grains/spike 

and grains weight/spike as well as grain, straw and total yields were increased 

with increasing of organic manure from zero to 45 m
3
/fed . 

              Atta Allah and Mohamed (2003) studied the effect of poultry manure 

levels (0, 3 and 6 ton/fed) and N fertilization levels (0, 40, 60, 80 and 100 kg 

N/fed) on yield and yield components of wheat . They found that application 

of the poultry manure significantly increased number of spikes/m
2
 , number of 



grains/spike,  1000 kernel weight and grain and straw yields , reaching their 

maximum with adding 6 ton/fed in both seasons . 

             Shrivastava et. al. (2003) in India, studied  the effect of 2 levels of 

FYM (0 and 5 ton/ha.) on yield and yield components of wheat .  They found 

that application of 5 ton FYM/ha. significantly increased wheat yield 

compared to that obtained in absence of FYM . Although 1000- grain weight 

was higher when FYM was applied at 5 ton/ha. However, it did not differ 

significantly without FYM . 

                Khalil and Aly (2004) investigated the effect of applied different 

rates of farmyard manure (0, 15 and 30 m
3
/fed) and chicken manure (0, 5 and 

10m
3
/fed) on yield and quality of wheat . They found that the highest number 

of spikes/m
3
, 1000- grain weight,as well as grain and straw yields were 

obtained by adding 30m
3
/fed . 

 

  II-2-3-Nutrients content in wheat plant : 

           Jarecki (1991) in Poland, studied the effect of FYM on yield of wheat  

and  reported that organic inputs had no significant influence on N, P, K, Ca 

and Mg in plants, whereas mineral fertilizers raised N content substantially . 

             Imam (1992) conducted two field experiments at Wadi Suder, to 

study the effect of adding soil amendments (20 m
3
 FYM/fed) on the chemical 

composition of wheat plants (cultivars Sakha 8) grown under saline irrigation 

water . Results showed that the protein content, ash content and values of total 

soluble carbohydrates of wheat grains were significantly increased as a result 

of adding the amendments . 

              Radwan et al (1993)reported that under sandy soil condition, the 

application of clover or wheat compost increased Fe, Mn and Cu uptake by 

wheat plants  



             Sabrah et al.(1993) in Saudi Arabia studied the effect FYM(4% w/w) 

on chemical content of wheat. They showed that, grain protein content and 

nitrogen recovery in grains were affected by FYM application.  

             Faiyed (1994) stated that the application of organic manure (i.e. duck 

and sheep manure) increased progressively the N and P concentration and 

uptake of wheat plants grown on a sandy soil . 

             El Afandy (1995) noticed that in all stages of wheat, total 

carbohydrate, protein, phosphorus and potassium contents had a significant 

increase in response to the increase of added organic matter . On the other 

hand, sodium content was significantly decreased by increasing the organic 

matter application . 

                Khalil (1997) stated that application of organic manure increased 

the concentrations and contents of Fe, Zn and Mn in maize plants . 

                El-Ghamry and El-Nggar (2001) found that increasing organic 

residues (FYM, SS and TR) levels increase N, P and K content of wheat 

plants . The differences between the mean values were found at the highest 

level of organic residues application (3%) . 

                Mostafa (2001) showed that addition of organic materials gave 

highest uptake and concentration of N, P and K in barley, he found that 

uptake and concentration of Fe, Zn, Mn and Cu were higher by addition of 

poultry manure combined with olive cake residues than the other treatment 

(mineral-N) . 

           Salib, Madlain (2002) found that the used treatments individually or 

together, recorded significantly increased macro (N, P and K) and 

micronutrient (Fe, Zn and Mn) concentrations or uptake for seed and foliage , 

with superiority for humic acid (HA)+ microorganisms (EM) followed by 

micronutrients (MN) and effective microorganisms (EM) treatments, without 



any significant differences among the latter ones towards all nutrients uptake 

in seed or P and Zn in foliage . 

          Salib, Madlain, et al. (2002) indicated that combined treatment of FYM 

with cerealin produced the highest N concentration in grain over FYM, 

inoculation alone or control treatment as well as they found that P uptake by 

whole plant as result of applied FYM or mineral sources was significantly 

higher than that of the control treatment . Application of FYM raised K 

uptake by straw and whole plant over the control but insignificant . It could be 

observed that concentration of Fe and Zn were higher in grains, straw and 

whole plant for the plots manured with FYM than those of the control . The 

opposite trend was true in case of Mn . 

           Atta Allah and Mohamed (2003) studied the effect of poultry manure 

levels (0, 3 and 6 ton/fed) and N fertilization levels (0, 40, 60, 80 and 100 kg 

N/fed) on nutrient uptake (N, P and K) . They found that N, P and K uptake in 

biological yield of wheat were significantly increased with increasing rates of 

poultry manure from zero to 6 ton/fed . The highest N, P and K uptake 

occurred in plants receiving the highest rate of poultry manure .  

           Salem (2003) investigated the effect of some soil amendments on the 

clayey soil properties . He found that application of farmyard manure 

increased N, P and K content of cultivated crops . 

            Khalil and Aly (2004) investigated the effect of applied different rates 

of farmyard manure (0, 15 and 30 m
3
/fed) and chicken manure (0, 5 and 

10m
3
/fed) on N, P and K content and N, P and K uptake kg/fed in wheat 

grains . They reported that both N, P and K percentage and N, P and K uptake 

were significantly affected with adding fertilizers . The highest N, P and K 

percentage in grains were produced by adding 10m
3
 chicken manure at 

planting . 

 



II-2-4-Chemical content of grains : 

                Imam (1992) concluded that the uptake of P and K were influenced 

by the type of the applied soil amendments .However  protein content  

significantly increased as a result of adding sol amendments at the rate 20m
3 

FYM/fed . 

                 Salib, Madlain (2002) found that  protein content in the grain or 

straw of wheat was significantly increased as a result of all the tested 

treatments, with significant differences among them . The corresponding 

increases for protein in grain were 68.54, 50.16 and 36.36% for the applied 

treatments of humic acid (HA), effective microorganisms (EM) and 

micronutrients (MN) ,  respectively . She added that either individual 

treatments or combined ones caused significant increase in protein content of 

wheat straw . 

                 Mowafy (2002b) reported that the increase of rate of organic 

manure reflected a highly significant increase in grain , straw and total 

yields/fed and protein content in the two seasons and their combined, but 

harvest index did not follow a consistent trend in the two seasons . 

                Khalil and Aly (2004) investigated the effect of applied different 

rates of farmyard manure (0, 15 and 30 m
3
/fed) and chicken manure (0, 5 and 

10m
3
/fed) on protein percentage in wheat grains . They found that highest 

value of protein % in grains was significantly obtained by adding 10 m
3
 

chicken manure at planting .  

 

II-3- Effect of micronutrients application : 

II-3-1- Effect of Fe application : 

             Iron is essential for the proper functioning of chlorophyll and related 

photosynthetic actively . Iron uptake is strongly related to soil pH and some 

species . 



II-3-1-1- Growth characters :- 

           Mawardi et al. (1980) conducted pot experiment to study the effect of 

foliar application of Mn and Fe with different rates and sources on rice paddy, 

they found that foliar application of 0.4% FeSO4 increased the dry weight of 

paddy rice . 

                Chalahal, et al. (1983) carried out a pot experiment with wheat in 

loamy sand soil , where plants were given 0-40 ppm Fe and found that 10 

ppm Fe increased plant dry weight of wheat . 

                Monged and Basha (1986) recorded a significant increase in the 

number of tillers per plant as a result of spraying wheat plants with 0.3% 

FeSO4 or 0.03% Fe chelate solutions . 

                Omar and Ibrahim (1990) showed that spraying wheat plants with 

micronutrients solution containing Fe significantly increased plant height . 

                 Shams El-Din (1993) found that applying Fe in EDTA form at two 

levels with different methods of application caused in a significant increase in 

the number of fertile tillers per square meter of both seasons . Whereas, the 

different methods and levels of Fe application gave insignificant increases in 

wheat plant height in two seasons . 

 

II-3-1-2- Yield and yield components : 

               Misra and Venkateswarlu (1981) recorded that grain of wheat were 

increased from 5.02 to 6.06 or 6.7 t/ha with FeSO4 at the rate of 20 kg/ha 

applied to the soil or foliar spraying , respectively . 

                Monged and Basha (1986) showed that soaking wheat seeds in 

0.05% Fe as Fe-DTPA solution increased the grain yield by about 11.5% over 

the check treatment . They also noticed that, Fe treatments (foliar spray or 

seed soaking) increased the number of spikes per plant, the weight of spikes 

and the weight of 1000-grain . 



                Abd El-Hadi (1987) found that grain and straw yields of wheat were 

positively affected by spraying with Fe solution at tillering and booting 

stages. 

                Ghaly, et al. (1991) conducted three field experiments on sandy, 

calcareous and alluvial soils . They coated wheat seeds with chelated Zn, Fe 

and Mn at the rate of 0.15, 0.3 and 0.6 g. element/kg of wheat seed . They 

found that increasing Fe rate to 0.3 g. increased in grain and straw yields of 

wheat . The percentage of increases in grain yield were 15.2, 22.2 and 11.8% 

over the control, for sandy, calcareous and alluvial soils, respectively . 

                Shams El-Din (1993) found that all Fe treatments (Fe-EDTA as 

foliar spray and seed coating or soaking) under study increase the number of 

spikelets/ spike and 1000-grain weight over the check treatment and the 

increases reach the level of significance in the 1 st season . but are not 

significant in the 2 nd season . Also he indicated that application of Fe-EDTA 

as foliar spraying or seed coating or seed soaking significantly increased  

grain and straw yields of wheat in the two seasons . 

           

II-3-1-3- Nutrients content in wheat plant : 

                 Chalahal, et al. (1983) conducted pot experiment with wheat in 

loamy sand soil which was given 0-40 ppm Fe . They found that application 

of 10 ppm Fe increased the content and the uptake of Fe by plants . 

                  Shams El-Din (1993) studied the effect of Fe application in 2 

levels with different methods on nitrogen and potassium concentration (%) in 

the four upper leaves of wheat at booting stage . He found that nitrogen, 

potassium and iron percentages are significantly increased in the 4-terminal 

leaves of wheat due to the Fe application . Whereas P percentage in the 4-

upper leaves at booting stage did not affect . Zinc concentration in all plant 

organs showed a slightly increased, but the increases did not reach the level of 



significance . On the other hand, he found that Fe application caused a 

decrease in Mn concentration , but the decreases did not reach the level of 

significance . 

II-3-1-4- Chemical contents of grains : 

                Badr, et al. (1991) conducted field experiments to study the effect 

of spraying Zn, Fe and Mn as a mixed solution on wheat plants . They found 

that P concentration increased in either grain or straw of wheat , while N 

concentration only increased in grain . Also, they reported that micronutrients 

spray for wheat were effective in increasing Fe, Mn and Zn concentrations in 

wheat grain and straw . 

                Shams El-Din (1993) showed that the effect of Fe application in 2 

levels with different methods on nutrients content in the grains and straw . He 

found that N and Fe concentration in grains and straw were significantly 

increased due to Fe application, while P concentration did not effect .Also, 

potassium concentration did not response to Fe application except K% in 

grains in the 2 nd season . While, Zn concentration was slightly increased but 

the increases did not reached the level of significance . On the other hand Mn 

concentration  was insignificantly decreased with Fe application . 

 

II-3-2- Effect of Mn application : 

                Manganese is an essential element for plant growth ,its main role 

are respiration and nitrogen metabolism, as an enzyme activator . it
’
s appears 

for some reactions in the metabolism of the plant . 

    II-3-2-1- Growth characters : 

                Ohki (1984) transferred one week old wheat plants to nutrient 

solution with Mn concentration between 0.9 uM and  9.1 uM grown for 26 

days . He found that Mn deficiency and excesses decreased shoot and root dry 

weight and tiller number . 



                Gab-Alla, et al. (1985) tested wheat variety Giza 155 with 0.2% 

MnSO4 sprayed at tillering and heading stages and recorded a significant 

increase in plant height and number of spikes/m
2
 . 

                Attia et al. (1993) studied the effect of Mn application using 

different methods (coating, soaking and spraying) on rape plants under sandy 

soil condition . They found that seed coating method at the rat of 0.3 g . Mn in 

EDTA form/kg seed, increased dry matter content by 148% over the control . 

                Shams El-Din (1993) found that the mean number of fertile 

tillers/m
2
 of wheat at maturity stage as affected by Mn application by using 

different methods and rates for both the two growing seasons was 

significantly increased with application of Mn in EDTA form by different 

methods and rates . Whereas, plant height was slightly increased but the 

increases do not reach the level of significance . 

 

II-3-2-2- Yield and yield components : 

                Gab-Alla et al. (1985) sprayed wheat variety Giza 155 with 0.2% 

MnSO4 at tillering and heading stage and found that ear length, ear weight, 

number and weight of grain/spike, 1000-grain weight and grain and straw 

yields were increased due to Mn application . They observed that the 

responses were maximum when application was at heading stage . 

                Mahrous, et al. (1986) found in a field trial at Kafr El-Sheikh that 

the application of MnSO4 at the rate of 10kg/fed. added to the soil, increased 

wheat grain and straw yields, length of spike, spike weight and 1000-grain 

weight. 

                 Monged and Basha (1986) conducted pot and field experiments to 

study  the  effect  of applying Mn to wheat as seed soaking or foliar spraying . 

 They showed that when wheat grains were soaked in diluted solution of 

chelated- Mn (0.5 g/l) it gave an increase in grain yield amounted to 18% over 



the control treatment, while spraying with 0.3% MnSO4 gave 20% increase in 

grain yield over the control . They also noticed that all the used treatments, 

increased the number of spike per plant, weight of spike and weight of 1000-

grain . 

               Abd El-Hadi (1987) found that grain and straw yields were 

positively affected by spraying wheat plants with Mn solutions at tillering and 

booting stages . 

                Shams El-Din (1993) found that 1000- grain weight and grain and 

straw yields were significantly increased by Mn application . Whereas 

number of spikelets/spike was not affected . 

                 Hassan (1996) tested the effect of two methods (coating or foliar) 

of some micronutrients (Zn, Fe, Mn, Cu and B) on the yield of wheat . He 

stated that micronutrients treatments increased both of the dry weight of 

harvested grain  and shoot yield/plant and weight of 1000- grain with the 

superiority of spraying application . He added that the order of increases 

recorded with coating experiment was Mn> Zn> B>  Fe> Cu, while with 

spraying experiment was: Zn> Fe> B> Mn> Cu. 

 

II-3-2-3- Nutrients content in wheat plants : 

              Ismail et al.(1980) soaked barely seeds in a solution of 0.5% MnSO4 

for 4.24 hr. and found that total Mn uptake was increased with seed 

pretreatment in MnSO4 solution or mixed with Fe or Zn . 

               Mawardi et al. (1980) found that foliar application of 0.4, 0.6 and 

0.8% MnSO4 or 10, 20 and 30 kg MnSO4/fed. applied to the soil increased 

Mn content in leaves . Also Fe content of either leaves or roots increased with 

increasing foliar rates of MnSO4 over control . 



                Reid and Racz (1985) found that applying MnSO4 to wheat and 

barley increased Mn concentrations in shoots harvested at the three to four 

leaf stage . 

                 Monged and Basha (1986) found that spraying wheat plants with 

0.3% MnSO4 or 0.03 Mn-EDTA increased Mn concentration in straw . 

                 Shams El-Din (1993) stated that Mn application in 2 levels foliar 

spray or seed treatment either soaking or coating on the nitrogen 

concentration (%) in the-upper leaves of wheat at booting stage had 

significantly increased nitrogen concentration in the 1
st
 season and slightly 

increases which do not reach the level of significance in the 2
nd

 season , also 

K, Mn and Fe concentrations were significantly increased with Mn 

application in two seasons . Whereas, P concentration was not significantly 

affected by Mn application in  two  seasons .  Meanwhile  Zn   concentration 

increased slightly due to Mn application and the increments do not reach the 

level of significance except Zn concentration in leaves in the 1st season  . 

                El-Masry (2001) indicated that the effect of foliar application of Mn 

on N,P,K,Zn and Mn uptake by wheat plant at different stages of growth (70 

and 100 days from planting) were increased by Mn application in two 

seasons. 

 

II-3-2-4- Chemical content of grains : 

               Khalid and Malik (1982) soaked wheat seeds in MnSO4 solutions 

with different concentration for 12 hr. They found that the soaking at the rate 

of 0.2 % MnSO4 solution increased Mn content of the grain ,but N and P 

contents were not significantly affected .  

                Gab-Alla et al. (1985) found that protein and Mn contents of wheat 

grains increased with spraying 0.2% MnSO4 at tillering and heading stages 

and the responses were maximum when MnSO4 was applied at heading stage.  



                Korosi, et al. (1986) soaked wheat seeds in distilled water or 0.1, 

1.0 or mM solutions containing Mn or Zn for 4 to 24 hr . They showed that 

Mn was absorbed from the solution with 160% increase in seed Mn-content, 

after soaking in the 1.0 mM solution . They added that retention of Mn during 

germination was related to external concentration . 

                Shams El-Din (1993) indicated that Mn application in 2 levels 

foliarly or seed treatment significant increases in nitrogen and manganese 

concentration in grain and straw of wheat in two seasons . Whereas P and K 

concentration in grain and straw wheat were not affected by Mn application 

during two season . In contrast,  Mn application significantly decreased Fe 

concentration in grain and straw in the 1 st season, but the affect do not reach 

the level of significance either in grain and straw in the 2 nd season . While 

Zn concentration in grain and straw increased slightly due to Mn application 

and increments do not reach the level of significance . 

               El-Masry (2001) found that foliar spray of Mn had a significant 

effect on N, P, K , Mn and Zn uptake of grain and straw of wheat plant at two 

seasons . 

                 

     II-3-3-Effect of zinc application : 

               Zinc is recognized as an essential component of a number of 

dehydrogenases, proteinases . In these roles, zinc then can exert an influence 

on electron transfer reaction including those in Krebs cycle and subsequently, 

energy production in the plant . 

   II-3-3-1-Growth characters : 

               Abdel- Aziz, et al. (1991) studied the effect of nitrogen source and 

zinc application methods on wheat . They found that irrespective of zinc 

either as soil application or foliar spray showed significant increases in most 

of plant characters . The average increases of dry matter yield, plant height , 



spike length and number of tillers/plant are 27, 5, 14, and 19% respectively 

for soil application of zinc at sowing at the rate of 10 kg ZnSO4/fed 

comparing with without application . 

                El-Kabbany (1992) found that increasing concentration of ZnSO4. 

7H2O from 0.2 to 0.6was accompanied by an increase in dry matter yield of 

wheat plants at different growth stages.                 

                El- Kabbany et al. (1996) observed that foliar application of zinc 

,iron and copper on wheat induced significant increase in plant height and 

spike length.  

                 Abd El-Mottaleb (1997) found that plant height, spike length and 

spikelets/spike were significantly increased due to zinc applied compared to 

control in two growing season. The tallest  spikes  were  obtained  from  plots  

fertilizered  with 0.12% Zn chelate as foliar spray, while the shortest one were 

obtained from the unfertilized plots.    

                El- Masry (2001) showed significant increases in dry matter yield 

for all plant parts at different stages of growth (70 and 100 days) .  

     

II-3-3-2- Yield and yield components : 

              Abdel-Aziz et al. (1991) showed that the trends of the effect of zinc 

application as foliar spray at tillering stage or at tillering stage + shooting 

stage resulted in an increase of grain , straw and biological yields, number of 

spikes/plant and seed index . 

                Badr, et al. (1991) conducted a field trial in Shandaweel 

Agricultural Research Station to study the effect of N, Fe, Mn and Zn on the 

yield and yield components of wheat, and found that, soil application of 75 kg 

N/fed with foliar application of a 0.2% Fe + 0.1% Mn + 0.1% Zn as          

lingosulphonate (6%) solution was the best treatment in producing the highest 

grain yield and grain/straw ratio . 



                 Miah et al. (1992) conducted a field trail to study the response of 

wheat to zinc application on Bangladesh soil . Wheat was given NPK 

fertilizers with or without 5 or 10 kg Zn/ha as a soil or foliar application of 

ZnSO4 . The data of the study showed that, grain yield increased from 3.54 

t/ha with NPK alone to 4.32- 4.50 t/ha with ZnSO4 . They added that there 

were no differences in grain yield between rate and application methods of Zn 

. 

               Monged et al. (1993) studied on the effect of 0.3% ZnSO4 as foliar 

application on wheat and reported that the application of Zn gave significant 

increases in both grain and straw yield . 

              Abd El-Mottaleb, et al. (1997) showed that spraying wheat plants 

with Zn have a significant increase in weight of grains/spike, 1000-grain 

weight and grain and straw yields compared with control . The highest grain , 

straw and biological yields were  given from the treatment of 0.12% Zn 

chelate as foliar spray . 

                 El-Masry (2001) found that spraying Zn increased the weight of 

1000 grain as compared to control . Also he found that spraying Zn caused a 

significant increases in grains and straw yields by 8.8 and 7.5% in the first 

season and 8 and 6.1% in the second season , respectively as compared to 

control . 

                 Mohamed et al. (2001) indicated that 1000-grain weight, grain and 

straw yields and harvest index were significantly increased with addition of 

micronutrients under any method of application comparing to control . On the 

 

 other hand, number of spikes/m
2
 and number of grains/ spike insignificantly 

affected by micronutrients addition . 

                Salib, Madlain (2002) indicated that the individual treatments of 

humic acid, micronutrients and effective microorganisms recorded significant 



increases yield components of wheat plant, with superiority to humic acid 

treatment . 

              Shrivastava et. al. (2003) in India studied the effect of 2 levels of Zn 

(0 and 15 kg Zn SO4/ha.) on wheat yield and indicated that application of zinc 

did not affect wheat yield during all the years of experimentation. 

             Ismail et.al. (2006) indicated that application of zinc sulphate to 

wheat plants markedly affected grain and straw yields in two growing seasons 

The incremental effect of zinc may be due to the role of Zn as Co-factor in the 

enzymatic reactions of the anabolic pathways in plant growth . 

 

II-3-3-3- Chemical content of grains : 

               Abdel-Aziz, et al. (1991) studied the effect of nitrogen sources 

and zinc application methods on wheat . They found that protein percentage 

in grains at harvest was affected by the application of aqua ammonia plus zinc 

application . 

                Shams El-Din (1993) indicated that application of Zn, Mn or Fe-

EDTA as foliar spray – seed coating or soaking significantly increased N% in 

the 4-upper leaves and grain and straw yields of wheat . The highest values of 

N% in grains were achieved when spraying the plants by solution containing 

150 ppm  Zn, Mn or Fe at both tillering and booting stages, followed by both 

seed coating and soaking             

                 Mohamed et al. (2001) found that application of micronutrients 

significantly increased protein content in grains more than those obtained by 

control . Micronutrients as foliar spraying treatments seemed to be increase 

protein content in grains more than those obtained by coating seeds with 

micronutrients . Foliar spraying of Fe + Mn + Zn + Cu nutrients produced the 

highest protein content (13.11 and 13.20%) during two seasons, respectively . 



Also, they found that application of micronutrients caused significant increase 

in K content more than the treatment without adding micronutrients . 

                 Salib, Madlain (2002), indicated that the protein content in the 

grain or straw of wheat was significantly increased as a result of all the tested 

treatments (humic acid, effective microorganisms and micronutrients) with 

significant differences among them . The corresponding increases for protein 

in grain were 68.54, 50.16 and 36.36% for the applied treatments of humic 

acid, effective microorganisms and micronutrients, respectively as compared 

with control . Also, the straw protein significantly increased as a result of 

either individual treatments or combined ones . 

 

II-3-3-4- Nutrients content in wheat plant : 

                Abdel-Aziz et al. (1991) showed that nitrogen and zinc uptake by 

wheat plant after 90 days from sowing was highly significantly affected by 

the application of aqua ammonia and zinc application . 

                Hassan (1996) compared between the effect of two methods of 

micronutrients application (foliar spray and seed coating) on the nutrients 

content of wheat plants . He found that N, P, K, Fe, Zn, Mn, Cu and B 

contents in stem, leaves, spikes, grain and straw increased by addition of 

micronutrients . The highest increases were recorded when the addition of the 

micronutrients as foliar spray . 

                Abd El-Mottaleb et al. (1997) studied the effect of zinc application 

at different rates, sources and methods on some chemical properties of wheat . 

They found that all applied treatments increased N , P and K content compare 

 with control . They added that the highest values were occurred as a result of 

0.12% Zn chelate application as foliar spray than other treatments . The 

highest values were 2.22%, 0.57%, and 0.60% as an average of the two 

growing seasons for N, P, and K content,  respectively . 



               Mohamed et al. (2001) reported that the effect of micronutrients on 

K content in plant were reached significant only in 1999/2000 season . The 

significant differences were found only between both of two foliar spraying 

treatments and the treatment without adding micronutrients . The highest K 

content in plant was found by spraying Fe+ Mn + Zn + Cu nutrients (2.88%) . 

                Salib, Madlain (2002) showed that the used treatments Humic acid, 

effective micro-organisms and micronutrients individually or together, 

recorded significantly increased macro (N,P and K) and micronutrients (Fe, 

Mn and Zn) concentrations or uptake for seed and foliage peanut with 

superiority for Humic acid + effective microorganisms followed by 

micronutrients + effective microorganisms and Humic acid + micronutrient . 

               Ismail, et.al. (2006) found that wheat plants fertilized with zinc 

sulphate had higher nitrogen uptake than that without zinc fertilization in both 

seasons . This may be due to that zinc is consider an essential components of 

a variety of proteinases and peptidase, so that  metabolism can be strongly 

affected . This enables the plants to grow well and consequently stimulating 

the absorbing efficiency of the plant . Also, zinc delays the senescence of 

wheat through an increase in the level of indol acetic acid (IAA) and 

chlorophyll contents and consequently nitrogen and some elements contents  

in various organs of plant increase .     

 

 

 

 

 

 

 

 



MATERIALS AND METHODS 

 

III-1- Field experiments : 

                The present investigation was conducted at Sids Agricultural 

Research Station, Beni-Suef Governorate, during the two successive seasons 

of 2003/2004 and 2004/2005 using wheat Giza 168 cultivar . It aimed to 

evaluate the effect of NPK fertilization, organic matter application and foliar 

spray of some micronutrients at different levels on yield and yield 

components of wheat as well as chemical contents of grains . 

                  The experiment was a factorial including three factors in a 

completely randomized block design with 4 replicates . The plot area was 

10.5 m
2
 (3 x 3.5) . NPK fertilization (B) added at three rates as follows : 

1. Low       (40 kg N/fed.) without P and K application, (B1) . 

2. Medium (80 kg N/fed. + 15.5 kg P2O5/fed. +24 kg K2O/fed.), (B2) . 

3. High       (120 kg N/fed. + 31 kg P2O5/fed. +48 kg K2O/fed.), (B3)  . 

                Nitrogen fertilizer was added as urea (46.5 %N) at two equal doses, 

the first was applied before the first irrigation  and the second one was added 

three weeks later . Phosphorus as mono-calcium superphosphate (15.5% 

P2O5)  and  potassium as potassium sulphate (48% K2O) being added after 

seed sowing and before irrigation .                                                                                                                                                                                                                                                                                                                                                                                                                                                      

               Farmyard manure (A) was applied at four rates (0, 10, 20 and 30 

m
3
/fed) which were mixed with the upper layer (30 cm depth) of soil before 

planting. The physical and chemical composition of FYM are shown in   

Table (1) . 

                Micronutrient treatments were added at two rates (with, (C1) and 

without, (C0) micronutrients application) . The micronutrients  were sprayed 

twice, the first at 45 day from planting and  the second  after 60 days from 



planting with volume of 400 L/fed. each liter contain 3 g of Fe , Mn and Zn 

sulphate .  

                Cotton was the preceding crop in the rotation of the two seasons . 

Planting was carried out at the last week of November in both seasons . Other 

cultural practices followed during the growing season  were as recommended 

in normal production of wheat in the district . 

III-2- Soil sampling and preparation : 

                A surface soil samples (30 cm. depth) were collected from soil 

before planting for some physical and chemical properties determination . 

Soil samples were air - dried , crushed gently sieved through a 2 mm sieve , 

mixed and stored for the following determination ( Table 2) :-  

III-2-1- Physical analysis : 

1- Particle size distribution analysis was carried out  according to Klute 

(1982) . 

 

III-2-2- Chemical analysis :  

1- Organic matter in FYM and soil was determined using the modified 

Walkely and Black (Black, 1965) . 

2- Total nitrogen of FYM was determined by microkjeldahl method 

(Jackson, 1973) . 

3- Total phosphorus in FYM  was determined according to Peterburgski 

(1968) . 

4-  Total potassium in FYM was determined according to Hesse 1971 . 

5- Total carbonate (%), organic matter (%), pH value (in 1:2.5 soil water 

suspension), EC (dS m
-1 

at 25 
°
C, in soil paste) and souble cations and 

anions were determined according to Jackson  (1973) .  

6- Available NPK were determined using the standard methods outlined 

by Jackson (1973) . Nitrogen was determined by microkjeldahl 

method, phosphorus was determined according to Olsen method using 

Sepectrophotometer and potassium determined by Flame Photometer . 



7- Available Fe, Mn and Zn in soil and FYM were extracted by DTAP 

and determined using Atomic Absorption Sepectrophotometer 

(Lindsay and Norvell, 1978) . 

 

III-3- Plant analysis : 

             Random plant samples were taken from every treatment . The first 

sample was taken at booting stage after adding the treatments of foliar 

application and the second one was taken at harvest stage . The plant samples 

, vegetative materials , grains and straw were oven - dried at 70 
ºc until the 

constant weight , ground to pass through a 0.5 mm sieve and subsamples of 

0.5 g portion was digested with using H2SO4 and H2O2 as described by 

Jackson (1973) for macro and micronutrients . Protein content of grains was 

calculated through multiplying nitrogen content by 6.25 . The uptake of N, P , 

K , Fe , Mn and Zn by grains and straw as well as total uptake were computed 

as kg/fed by multiplying the dry matter yield by the percentage of each 

nutrient . 

 

III-4- Studied characters : 

1- Growth measurements : 

            Ten plants were randomized taken from each plot (at harvesting stage) 

;    where the following characters were recorded . 

1- Plant height in cm was measured individually from the base of cutting 

to the tip of the spike of main stem . 

2- Spike length was measured from the base of spike to its tip . 

3- Booting date was estimated as the number of days from planting up to 

50% booting of wheat plants . 

 
 



1- Yield and yield components : 

1- Number of spikes/m
2
 . 

This character was measured after heading by using a woody frame 

of one square meter which put at random on the plants of each plot 

and the internal fertile spikes were counted and recorded . 

2- Total yield : 

             Plants in each plot were harvested , then  weigh as a total 

yield . 

   3-    Grain yield : 

             The harvested plants were threshed and the grains of each 

plot were collected and weighed . The grain yield was expressed as 

ardab/fed.  (ardab  =150 kg) . 

    4-   Straw yield : 

              This was calculated by subtracting the grain yield from the 

total yield and converted to ton/fed. . 

     5-  Yield components : 

             Ten spikes were taken at random from each plot at harvest , 

then the   averages  of   number  of   grains / spike  and  grains  

weight/spike were determined . 

                  1000-grain weight : 

               This was measured by collecting samples at random from 

grain yield of each plot and then 1000-grain were counted and 

weighted .  

III-5- Statistical analysis : 

                The data were subjected to the proper statistical analysis of 

variance according to Snedecor and Cochran (1980) . Significance of 

difference among means was compared using least Significant 

Differences (L.S.D) at 0.05 level of probability .                   



IV- RESULTS AND DISCUSSION 
 

 

           The results obtained in this study will be discussed under the 

following order . 

      1- Growth characters : 

                 1-1- Plant height : 

          Data presented in Table (3) show the effect of F.Y.M. ,NPK , foliar 

spray of Fe, Mn and Zn and their interactions on plant height . Statistical 

analysis of data indicates that increasing F.Y.M. application rate up to 30 

m
3
/fed. caused remarkable increase in plant height at harvesting stage in the 

two seasons . The tallest plants in the two seasons were obtained for the plots 

received 30 m
3
/fed. . The relative increases in plant height were 5.4 ,4.8% 

over without manuring in the first and second seasons ,respectively . The 

results may be attributed to growth regulator that produced from 

decomposition of F.Y.M., consequently plant growth  . These results are in a 

good agreement with those obtained by Atta Allah and Mohamed (2003) who 

found that application of poultry manure increased plant height and reaching 

its maximum with applying 6 ton/fed in both seasons . 

 

             Concerning NPK application, data in Table (3) show that increasing 

NPK application had significant effect on wheat plant height at harvesting 

stage in the two seasons . These results refer to the stimulatory metabolic 

effect of nitrogen ,P and K fertilization in accelerated early vegetative growth 

. These results are in agreement with those obtained by many authors on 

nitrogen such as Saleh (2003) who found that applying N fertilizer caused 

significant increase of spike length and plant height . 

 



                 With respect to foliar spray of Fe, Mn and Zn, data in Table (3) 

reveal that foliar spray of Fe, Mn and Zn had no effect on wheat plant height 

at harvesting stage in the two seasons . Similar results were obtained by 

Shams El-Din (1993) who found that the different levels of Fe application 

gave insignificant increase in wheat plant height in two seasons . 

 

                 Data in Table (3) show that the interactions among the three 

variables had no effect on plant height at harvesting in the two seasons . 

           

              1-2- Dry weight : 

               Data in Table (4) indicate that increasing F.Y.M. caused significant 

increase in dry weight for shoot (stem +leaves) at heading stage in the two 

seasons . This increase is most probably due to the improvement of soil 

physical and chemical properties caused by the F.Y.M. application . These 

results are in agreement with those obtained by many authors such as  El-

Ghamry, et al. (2001) who indicated that  dry weight of wheat plant was 

increased with increasing the levels of applied organic residues in all studied 

soil types . 

 

                 For NPK fertilization, the data indicate that increasing rate of NPK 

application caused a significant increase in dry matter/plant at heading stage 

in the two seasons . This may be due to the cell developed with increasing 

levels of NPK then tended to be large and function of protoplasm which 

consequently increase dry matter . Similar results were obtained by Salem, 

et.al. (1990) and Abd El-Maksoud (2002) . 

           Data in Table (4) show that dry matter of wheat plant at heading stage 

was significantly affected by micronutrients application in the two seasons . 

These results may be due to the effect of micronutrients on increases 



phytothensise process, consequently increasing wheat plant growth . Similar 

results were reported by Chalahal, et al. (1983) 

             Data in Table (4) reveal that interactions between F.Y.M. and NPK, 

F.Y.M. and micronutrients , NPK and micronutrients as well as the interaction 

among the three variables were significantly affected dry weight at heading 

stage only in the second season, while the highest wheat dry weight was 

prouced when wheat plants fertilized with high level of NPK and organic 

manure and sprayed with Fe, Mn and Zn . 

 

       2- Yield components : 

               2-1- Spike length : 

           Data in Table (5) show that F.Y.M. application significantly increased 

spike length in the first season only . These results are in confirmed those 

obtained by Atta Allah, et al. (2003) who found that application of poultry 

manure significantly increased spike length reaching its maximum with 

applying 6 ton/fed in both seasons . 

             Concerning NPK fertilization, data in Table (5) indicate that 

increasing NPK rates caused a markedly increases in spike length . These 

increases were significant in the second season, while these were insignificant 

in the first season . These results are agree with those obtained by  Saleh 

(2003) who found that applying N fertilizer caused a significant increase of 

spike length when applied up to 184 kg N/ha. 

 

          Considering the effect of foliar spray (Fe ,Zn and Mn) on spike length, 

data in Table (5) show that (Fe ,Zn and Mn) application as foliar spray tended 

to increase spike length ,this increasing was significant in the second season 

only . Similar results were reported by Abd El-Mottaleb et al. (1997) who 

found that spike length was significantly affected by Zn treatments in two 



growing seasons. The tallest  spikes  were  obtained  from  plots  fertilizered  

with 0.12% Zn chelate as foliar spray while the shortest one were obtained 

from the unfertilized plots. 

              Data in Table (5) reveal that the effect of any variable on spike 

length did not affect by the other two variables in both studied seasons . Also 

,the interaction effect among the three variables was not significant in the two 

seasons .  

 

  2-2- Spikes number/m
2
 : 

              Data presented in Table (6) reveal that spikes number / m
2
 was 

markedly affected by F.Y.M. application in the two seasons . The relative 

increases duo to F.Y.M. treatments were 10.6% and 17.8% in the 1
st
 and 2

nd
 

seasons, respectively in comparison with untreated plots . 

               The highest NPK level led to an increase in spikes number / m
2 

in 

the two seasons as compared with lowest one level . These results  agree with 

those obtained by Mowafy (2002-b) who found that increasing of N level up 

to 120 kg/fed  significantly increased the number of spikes/m
2 
. 

 

           Concerning foliar application with micronutrients, the results reveal 

that spraying Zn ,Fe and Mn significantly increased the  number of spikes/m
2
 

in the first season, only,  while  slight insignificant increases was observed in 

the second one . 

            Data in Table (6) show that the interaction between F.Y.M. and NPK, 

F.Y.M. and micronutrients as well as the interaction among the three variables  

significantly affected spikes number / m
2 

only in first season, where the 

highest number of spikes /m
2
 was recorded for the plants received 30 m

3
/fed 

F.Y.M., fertilized with the high levels of NPK and sprayed with 



micronutrients . However, the interaction between NPK and micronutrients 

insignificant in the two seasons .  

 

2-3- Spike grains weight :   

                From Table (7) it is clear that different levels of F.Y.M. had 

significant effect on spike grains weight in the two seasons . The heaviest 

spike grains was obtained by using 30 m
3
/fed. .The relative increases in 

weight of spike grains were 19.6 and 14.1% over (40kg N/fed. without P and 

K) in the first and second seasons, respectively . The same trend was obtained 

by El-Afandy (1995) who reported that increasing organic matter application 

significant increaseing spike weight . 

                Regarding to NPK fertilization, data in Table (7) show that spike 

grains weight was not significantly affected by NPK application in the first 

season . 

                With respect to micronutrients, application data in Table (7) show 

that spike grains weight was significantly increased by application of 

micronutrients in the first season only . While in the second season spike 

grains weight was not affected by spray micronutrients . These results are in 

consistence with those obtained by Abd El-Mottaleb et al. (1997) who 

showed that spraying wheat plants with Zn had a significant increase in 

weight of grains/spike compared with control .   

              Spike grains weight was affected by the interaction between 

farmyard manure and NPK , farmyard manure and micronutrients , NPK and 

micronutrients and the interaction among the three variables in the two 

seasons . The heaviest spike grains was recorded for the wheat plants 

fertilized with 30 m
3
/fed FYM and highest levels of NPK and sprayed with 

micronutrients . 

 



2-4- Spike grains number : 

               Data in Table (8) show the influence of F.Y.M. on the number of 

grains/spike are and reveal that F.Y.M. application had a significant effect on 

spike grains number in both seasons . Increasing F.Y.M. level from 0 to 30 m
3
 

/fed. increased number of grains/spike from 61.22 to 74.07 and from 56.34 to 

65.20 in the first and second seasons ,respectively . These results are in 

consistence with those obtained by Abd El-Bary et al. (1994) who noticed that 

increasing FYM rates under sandy soil conditions from 2.5 to 20 ton/fed 

significantly increased the number of grains/spike . 

 

                   With respect to NPK fertilization, data in Table (8) show that 

number of grains per spike was significantly increased by increasing 

application of NPK levels . This parameter was increased from 62.12 to 75.18 

and from 55.91 to 65.50 for first and second seasons, respectively . Similar 

trend had been derived by Saleh (2001) . 

 

             Regarding to micronutrients ,data presented in Table (8) indicate that 

using micronutrients as foliar application markedly increased number of 

grains per spike comparing with (40kg N/fed. without P and K) . The 

increasing in number of grains per spike was significant in the two seasons . 

Similar results have been given by Gab - Alla et al. (1985) who sprayed wheat 

(variety Giza 155) with 0.2% MnSO4 at tillering and heading and found that 

number and weight of grain/ear were increased due to Mn application . 

                 Concerning the interactions effect ,data in Table (8) show that 

spike grains number was affected only by interaction between F.Y.M. and 

NPK in the two seasons . While, combination effect of F.Y.M. , NPK and 

micronutrients on number of grains per spike was significant only in the first 

season .         



2-5- 1000-grain weight : 

          Data of Table (9) reveal the average weight of 1000- grains in grams as 

affected by F.Y.M. application in the two seasons . Results indicate that 

increasing of F.Y.M. gave significant increase in 1000-grain weight . The 

relative increases due to application of 30 m
3
/fed of F.Y.M. were 14.4 and 

12.9% in the 1
st
 and 2

nd
 seasons ,respectively in comparison with (40kg N/fed. 

without P and K) . These results are agree with the findings of Khalil and Aly 

(2004) who found that the highest 1000- grain weight was obtained with 

adding 30m
3
/fed . 

         With regard to the effect of NPK fertilization,  data show that using 

NPK at level 120 kg N ,30 kg P2O5 ,48 kg K2O/fed. led to an increase in 

1000-grain weight in the two seasons as compared with 40 kg N without 

application of phosphorus and potassium, this increase was probably due to 

the enhancing effect of NPK fertilization on growth parameters (leaves ,stem 

and spike per plant) . These results are in a good agreement with those 

obtained by Abd El-Maksoud (2002) .  

         Concerning foliar application of micronutrients, the results revealed that 

spraying Fe ,Zn and Mn did not affect 1000-grain weight in the two seasons .  

          1000-grain weight was not affected by the interaction between F.Y.M. 

and NPK ,F.Y.M. and micronutrients ,NPK and micronutrients as well as the 

interaction among the variables in the two seasons . 

 

3- Yield: 

     3-1- Grains yield: 

             Clearly noticed that F.Y.M. application caused a significant increase 

in grains yield of wheat (ardab/fed.) in both seasons . Data in Table (10) 

indicate that increasing of F.Y.M. from 0 up to 30 m
3
/fed. 

 



 led to an increase in wheat grain yield from 21.6 to 26.4 and from 19 to 22.6 

ardab/fed. in 1
st
 and 2

nd
 seasons ,respectively . It could be concluded that 

increasing the rate F.Y.M. of applied induced more growth and yield . This 

may be due to the ability of organic manure to supply the growing plants with 

some macronutrients and micronutrients needed for their growth and its 

positive effect on soil aggregation, as well as enhancing the micro-flora in 

root rhizosphere . Such enhancement could release some nutrients needed by 

plant and increase growth activity . Similar results were reported by Mowafy 

(2002-a) who found that increasing the rate of organic manure reflected a 

highly significant increase in the yield of grains and straw . 

            Table (10) shows the effect of different NPK levels on grain yield 

,data reveal that increasing levels of NPK led to a significant increase in the 

grain yield in both seasons . This may be due to increasing number of 

spikes/m
2
 ,number of grains/spike and 1000-grain weight  . These results are 

in harmony with those obtained by Saleh (2003)  on wheat .  

          Concerning the effect of foliar spray , data reveal that micronutrients 

application caused  significant increases in the yield of grains by 3.9 and 2.3% 

in the first and second seasons ,respectively . This increase can be explained 

on the basis of increasing dry matter of spikes and grain index (1000-grain 

weight) ; since these factors were increased due to addition of micronutrients.  

These findings are in agreement with those obtained by many workers for 

instance, Shams El-Din (1993) who found that application of Fe-EDTA as 

foliar spray or seed coating or seed soaking increased grain yield of wheat . 

              The interaction between F.Y.M. and NPK affected grain yield in the 

second season only, while interaction between F.Y.M. and micronutrients 

,NPK and micronutrients as well as interaction among the three variables did 

not affect wheat grain yield in the two seasons . 



           From the abovementioned results ,it can be concluded that the 

treatment of 30 m
3
/fed. of F.Y.M. in the presence of micronutrients and 120 

kg N,30 kg P2O5,48 kg K2O/fed. gave the highest values of grains yield . This 

was true for the two seasons of growth . 

           

 3-2- Straw yield: 

           Data of Table (11) reveal that the straw yield (ton/fed.) of wheat follow 

the trend of grain yield ,where application of F.Y.M. to the soil gave a 

significant increase in the yield of straw .Values of increasing due to the 

addition of 30 m
3
/fed F.Y.M. in the 1

st
 season and 2

nd
 season were 31.2 and 

34.8 as compared with untreated treatment, respectively . These results are in 

line with those obtained by Mowafy (2002-b) . 

             Regarding the effect of NPK on straw yield, data indicated that 

increasing NPK levels from 40 kg N without phosphorus and potassium 

fertilization to 120 kg N plus 30 kg P2O5 plus 48 kg K2O/fed. was 

accompanied by continuous increase of straw yield . This may be due to the 

increases in dry matter of plants. These results are in harmony with El-Hadidi 

et al. (2002) and Ismail et.al. (2006) who reported that increasing nitrogen 

fertilization rate significantly increased grain and straw yields l . 

            With regard to micronutrients, the results in Table (11) indicate that 

straw yield was markedly improved with micronutrients application . The 

percentages of increase in straw yield in the first and second seasons caused 

by foliar spray of micronutrients were 3.5 and 8.9%, respectively . Zinc ,Fe 

and Mn have an important roles in stimulating the vegetative growth through 

increasing cell size ,leaf area and correspondingly increase the vegetation by 

increasing the rate of photosynthesis . These results are in agreement with 

those obtained by El-Masry (2001) and Ismail et.al. (2006) who found that 

spraying Zn caused a significant increase in  straw yield . 



              Data in Table (11) indicate that the interaction between farmyard 

manure and NPK affected significantly straw yield in the first season only . 

While interaction between farmyard manure and micronutrients ,NPK and 

micronutrients ,also interaction among factors did not affect significantly 

wheat straw yield in the two seasons . 

             From the for going results it is interesting to mention that combined 

effect of the F.Y.M. with NPK fertilization under foliar spray of Fe ,Zn and 

Mn on grain and straw yield was more significant . The best results was 

recorded at the combined effect of 30 m
3
 F.Y.M./fed. in the presence of 

micronutrients as foliar spray and the following rate of inorganic fertilizers : 

120 kg N ,30 kg P2O5 ,48 kg K2O/fed.  

 

     4- Protein percentage : 

               Data presented in Table (12) show that farmyard manure application 

had a significant effect on protein percentage of wheat grains in the two 

seasons . Increasing farmyard manure fertilization levels from 0 to 30 m
3
/fed. 

increased protein percentage in grains by 15.2 and 14.3% in the first and 

second seasons over the low level, respectively compared with untreated 

treatments . Such results agreed with those reported by Khalil and Aly (2004) 

who found that highest value of protein % in grains was obtained by adding 

highest level of chicken manure at planting .  

             Concerning NPK fertilization ,data reveal that protein percentage was 

positively affected by addition of NPK . The increases were 15.7 and 16.9% 

in the first and second seasons, respectively as compared with the untreated 

treatment . Such increase in protein is referred to role of nitrogen in protein 

synthesis . The same result was also observed on wheat by  Abdel- Mawgoud 

et.al. (2003)  and Ismail et al. (2006) .  

 



          With regard to micronutrients application, data in Table (12) show that 

the foliar spray of Fe , Zn and Mn did not affect protein percentage in wheat 

grains in both the two seasons .  

         Concerning the interaction among the three variables, data in table (12) 

reveal that protein percentage in wheat grains was significantly affected by 

the interaction between farmyard manure and NPK in the two seasons, while 

interaction between farmyard manure and micronutrients , NPK and 

micronutrients  and interaction among the three variables did not affect 

protein percentage . 

 

5- Nutrients content in wheat plant : 

    5-1- Nitrogen : 

              It is clear from  data obtained (Tables, 13-15) that farmyard manure 

application increased N uptake in grains and straw in both seasons . Data also 

show that farmyard manure application in the first season increased N uptake 

by about 37.9 and 31.1% in grains and straw, respectively . Consequently, 

total uptake increased by 35.5% compared to untreated plots . The same trend 

was obtained at the second season, where the corresponding increases due to 

farmyard manure application were 27.2 , 36.9 and 31.2, respectively 

compared with untreated plots . The increase of N uptake in all tested organs 

of wheat plants could be attributed to the increase of nutrient availability by 

decreasing soil pH caused by application of farmyard manure . Moreover, 

organic manure is a good source of available nutrients, consequently the 

uptake of N increased . Such results agreed with those reported by Salem, 

(2003) and Khalil et al. (2004) and Ismail et al. (2006) . 

              It is noticed from Tables (13-15) that increasing NPK application 

was accompanied by continuous increases of N uptake in grains and straw at 

the two growing seasons . The increasing of N uptake due to increasing NPK 



fertilization levels may be due to the effect of NPK fertilization on both grain 

and straw yields as mentioned before (Tables, 10 and 11) . Also, this might be 

attributed to the increase in root surface per unit soil volume and accordingly 

increased the rate of nutrients uptake and also to the high capacity of the 

plants supplied with NPK fertilizers in building metabolites, which might be 

contributed much to the increase of dry matter content and subsequently 

increased nutrients uptake by plants (Ismail, et al. 2006) . These findings are 

in harmony with Abdel- Mawgoud, et al. (2003) and Atta Allah et al. (2003) 

                 Concerning the effect of foliar application of Fe , Zn and Mn on N 

uptake in grains and straw at harvest as well as total uptake of nitrogen, data 

in Tables (13-15) show that foliar application of Fe , Zn and Mn caused 

significant increase of N uptake in grains in the first season only . While, N 

uptake in straw and the total uptake were affected only in the second season . 

The increase of N uptake could be refer to Zn delay the senescence of wheat 

through an increase in the level of indole acetic acid (IAA) and chlorophyll 

contents . Moreover , Mn ions are necessary for the final reduction step of 

nitrate to ammonia . These results are in agreement with Abd El-Mottaleb et 

al. (1997) and Ismail et al (2006) .  

 

             With regard to the interaction affects of the studied factors , data 

obtained reveal that the interaction effects between any two of three studied 

variable or among them on nitrogen uptake in grains and or straw were not 

significant in both growing seasons . 

 

             5- 2- Phosphorus : 

                From the data presented in Tables (16-18) it is clearly show that 

application of farmyard manure showed a significant effect on P uptake in 

grains and straw in the two seasons . The results showed that applying 



farmyard manure led to an increase of phosphorus uptake in grains and straw 

of wheat as compared with untreated plots . The increase of P uptake in grains 

were 25.6 and 20% in the first and second seasons, respectively . While, the 

corresponding values of P uptake in straw were 29.4 and 34.6% . These 

results are in a good agreement with those obtained by Atta Allah et al. (2003) 

who found that P uptake in biological yield of wheat was significantly 

increased with increasing rates of poultry manure from zero to 6 ton/fed .  

              Regarding NPK fertilization, data of Tables (16-18) reveal that the 

behavior of P uptake in grains and straw were similar to that of N uptake in all 

aspects during the two seasons of growth . Data also indicate that increasing 

NPK levels from 40 kg N, 0 P2O5,0 K2O/fed. to 120 N kg, 30 P2O5, 48 

K2O/fed. was a companied by continuous increases in P concentration in 

shoot and P uptake in grains or straw . Similar results were obtained by 

Sharma and Prasat (2003)  .  

                As for micronutrients , the data of Tables (16-18) indicated that 

foliar spray of Fe,  Zn and Mn affected P uptake in grains and straw in the two 

seasons ,the relative increases of P uptake due to foliar spray of Fe ,Zn and 

Mn were 4.8 and 3.5% compared with control in first and second seasons, 

respectively . Also P uptake in straw and total uptake had the same trend  in 

the two seasons . This increase due to micronutrients application may be due 

to it incorporated with assimilation processes of organic and inorganic 

phosphorus compounds . These results are in agreement with those obtained 

by Abd El-Mottaleb et al. (1997) . 

              With regard to the interaction effect of the studied variables ,data 

obtained reveal that P concentration in shoots significantly affected by the 

interaction between farmyard manure and NPK in first season, while, P 

uptake in grains was affected only in second one .  

          



3- Potassium : 

             Data presented in Tables (19-21) reveal that the effect of farmyard 

manure on K uptake (kg/fed) in grains and straw were almost similar to that 

of N and P . The results showed that the farmyard manure application caused 

significant increase of K uptake by grains and straw in the two seasons . 

These results are in agreement with obtained by Mostafa (2001) who showed 

that addition of organic materials gave highest uptakes of K . It is worthy to 

observe that the K uptake in straw was higher than in grains . This could be 

due to potassium plays an important role in many vital physiological 

processes in the plant such as transpiration, translocation of sugars and starch 

,protein formation and osmotic regulation and several enzyme systems 

requiring potassium (e.g pyrite kinase ,nitrate reductase system . These results 

are in agreement with those obtained by Dahdoh (1997) .  

                As for micronutrients application, data reveal that potassium uptake 

in grains and / or straw was significantly affected by spraying wheat plant 

with Fe, Mn and Zn except K uptake in grains in the first season . 

               The positive effects of Fe ,Zn and Mn additions on K uptake of 

wheat plants can be discussed on the basis of the effect of these elements on 

plant growth and its effective roles in different enzymatic function and 

reactions . Also the addition of Fe ,Zn and Mn make the plants grow well, 

consequently the absorption efficiency of the plants increases . These results 

are in harmony with those obtained by Hassan (1996)  . 

             Regarding the to interaction among the three variables, data in Tables 

(19-21) show that the interaction between farmyard manure and NPK affected 

K uptake in grains and /or straw in the two seasons . Also, K uptake in grains 

affected by the interaction between NPK fertilization and micronutrients 

application .  

 



5-4- Micronutrients : 

               Data of Tables (22-30) represent the effect of the studied treatments 

on the concentration and uptake of some micronutrients, i.e. Fe, Mn and Zn in 

the wheat plants . The results show that the addition of  farmyard manure 

caused an increase in Fe, Mn and Zn uptake in grains and/or straw in the two 

seasons . The relative increases of Fe uptake in grains and straw in the first 

season were 33.5 and 43.2%, respectively . In the second season the 

corresponding increases were 30.3 and 47.4% in grains and straw, 

respectively compared with the untreated plots , consequently total uptake of 

these nutrients increased due to farmyard manure . The same trends were 

obtained for Mn and Zn .  The increase in Fe, Mn and Zn uptake in grains 

straw is due to the effect of farmyard manure on lowering soil pH values 

which increase Fe, Mn and Zn availability , in addition farmyard manure is a 

good source of such available nutrients . The findings are in agreement with 

Mostafa (2001) and Ismail et al (2006) . 

              Data indicate that increasing the application rate of NPK  caused a 

continuous increase in Fe, Mn and Zn uptake in grains and/or straw in the two 

seasons . The increases of Fe, Mn and Zn is mainly owing to its effect on 

increasing grain and straw yields (Tables, 10 and 11) . These results are in 

agreement with Abdel- Mawgoud et al. (2003) and Ismail et al. (2006) . 

             Data of Tables (22-30) reveal that foliar spray of Fe , Mn and Zn led 

to significant increases of Fe, Mn and Zn uptake in grains and/or straw in the 

two seasons . In the first season the increase in Fe uptake in grains and straw 

were 47.6 and 20.2% compared with untreated plots . The same trend was 

also obtained in the second season for shoot at heading stage and uptake of 

grains and/or straw . Also, similar trends were obtained for Mn and Zn in the 

two seasons . These results agree well with those of Monged and Basha 

(1986) and Ismail, et al (2006) for Fe  .  



               Regarding  the interaction effects between the studied variables on 

Fe, Mn and Zn uptake, data revealed that all the interaction effects were not 

significant in both seasons . This means that each of these variables may act 

independently  on uptake of nutrients .   

 

        

  

 

     

     

      

            
    

 

    



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VI- REFERENCES 
 

 
Abdel-Aziz, I.K.W. ; Ahmed, A.S. and Ahmed, W.E. (1991). Effect of                                                                                                                                                                   

                      nitrogen   sources   and   zinc  application  methods  on  wheat . 

                     Zagazig J. Agric. Res. 18 (5): 1669-1676 . 

 

Abd El-Bary, E.A. and El-Bana A.Y.A. ( 1994) .  Effect  of  organic  manures 

                     on  two  wheat  cultivars under sandy soil conditions . Egypt, J. 

                     Appl. Sci. ; 9 (9) : 100-114 . 

 

Abd El-Hadi, A.H. (1987) . Effect of some foliar fertilizers on the yield of 

different field and horticultural crops in Egypt . Proceeding of 

the Symposium of Application of Special Fertilizers . Alex. 21-

23 Feb. 1987 , Egypt . 

 

Abd El-Hafeez, A.M. (2004) . Effect of certain sulfur and nitrogen treatments 

on some nutrients availability and plant growth M. Sc. Thesis 

Fac. of Agric. Al-Azhar Univ. Egypt . 

   

Abd El-Latif, L.A. and Abd El-Fattah, K.S. (1985) . Extraction of available 

micro-nutrients from calcareous soils amended with organic 

materials . Egypt . J. Soil Sci., 25: 183-190 . 

 

Abd El-Maksoud, M.F (2002) . Response of some wheat cultivars to 

biofertilizer and nitrogen fertilizer levels . Zagazig J. Agric. 

Res. , 29 (3) : 891-905 . 



Abdel-Mawgoud, A.S. ; El-Gendi S.A.; Awaad M.S. and Hegab S.A.M. 

(2003) . Irrigation and fertilization management for wheat crop 

under sprinkler irrigation system .J Agric. Sci. Mansoura Univ. 

, 29 (1) : 487-497 . 

 

Abd El-Mottaleb,F.A. ; Mahrous M.A. and Abd El-Nabi A.O. (1997). Sudies 

on the effect of zinc application on wheat . J. Agric. Sci. 

Mansoura Univ., 22 (10): 3525-3533 . 

 

Abd El-Mottleb, M.S.; Diab,M. and Drwish, D.S. (1992) . Effect of different 

N- sources on wheat plants in calcareous soils . Egypt J. Appl. 

Sci., 7(4): 219-229 . 

 

Abdulgalil, A.A.; Easha H.A. ; Mowafy S.A.E. and Seham M.M. (2003) . 

Effect  of  phosphorus  addition  on the  response  of four 

wheat cultivars to N fertilization level under sandy soil 

conditions . Minufiya J. Agric. Res. 28 (1): 1-22 . 

 

Abou-Arab, A.A; Mohamed, S.A.; Mohamed, M.A. and Ibrahim, A.M. 

(1998) . Effect of soil compaction on some soil properties 

under different moisture regimes . Egypt J. Soil Sci. 38. (1-4): 

211-228 . 

 

Afifi, M.Y.; Shalaby, A.A. and Genead, A.Y. (1990) . Effect of soil 

conditioning on yield and water use efficiency of wheat . 

Desert Inst. Bull., A.R.E. 40 (1) : 105-117 . 

  



Amar, S and Agrwal, R.L. (1990) . Effect of wheat mustard and nitrogen on 

yield and economics of wheat . India J. Agron. 35 (3):326-327 . 

 

Arafat, S.M. (1994) . Evaluation of sugar-cane filter mud on improving soil 

characteristics and watermelon yield . Egypt . J. Appl. Sci., 9 

(9) : 287-295 . 

 

Atia, N.A. and Aly, R.M. (1998) . Effect of different levels of nitrogen and 

phosphorus fertilizers with the application of rabbit manure on 

yield Potentiality of wheat in wheat in sandy soils . Zagazig . J. 

Agric. Res. 25 (4): 595-617 . 

 

Attia, S.A.M. ; Osama, A.O. ; El-Yamani, S.M. and Ghaly, S. (1993) . Rape 

yield as affected by Mn application Methods in sandy soil . 

Egyptian Journal of Agricultural Research, 71 (3) : 633-639  . 

 

Atta Allah, S.A. and Mohamed, G.A. (2003) . Response of wheat grown in 

newly reclaimed sandy soil to poultry manure and  nitrogen 

fertilization . J. Agric. Sci. Mansoura Univ., 28 (10): 7531-

7538 . 

Awad, Y.H. (1989) . Effect of some soil improvement techniques of physical 

properties of sandy and calcareous soils . Ph. D. Thesis Fac. of 

Agric. Al-Azhar Univ., Egypt . 

 

  Badawy, A.M.A. and Moustafa, A.T.A. (1986) . Effect of Nile 

sediments and green manure on sandy soil properties and 

peanut yield . Agric. Res. Rev; 64:691-700 . 



 

Badr, M.M.A. ; Hassan, M.A.M. and Monged, O.N. (1991) . Effect of N 

application and micronutrients on the yield and chemical 

contents of wheat plants . Zagazig J. Agric. Res., 18 (5): 1661-

1668 . 

 

Balyan, J.S. (1992) . Effect of organic recycling on yield attributes, nitrogen 

concentration and uptake in wheat (Triticum aestivum) . India 

J. Agron. 37 (4):701-704 . 

 

Barsoom, S.W. (1991) . Effect of different organic manures and water 

regimes and the growth and nutrients uptake by wheat plant on 

different soils . Minufiya J. Agric. Res., 16 (2): 2035-2053 . 

 

  Barsoom, S.W.; Faiyed M.N. and El-Koumey B.Y. (1991) . Effect of 

organic matter addition on nitrogen and phosphorus uptake by 

wheat . Minufiya J. Agric. Res. 16 (1) : 987-1001 . 

 

Black, C.A. (1965) . Methods of Soil Analysis . Amer. Soc. Agron. Inc. Pub. 

Madison, Wisconsin, U.S.A.  

 

Chalahal, D.S.; Takkar, P.N. and Bansal, R.L. (1983) . Iron-phosphorus 

relation ship in wheat . J. Res. Punjab Agric. Univ. 20 (1):15-

21 (C.F. Wheat Barley and Triticale abst. 1(4): 3344, 1984) . 

 

Cheneby, D. ; Nicolardot, B.; Godden, B. and Penninchx, M. (1994) . 

Mineralization of composted N
15

- labele farmyard manure 

during soil incubation . Bio. Agric. And Hort., 10: 255-264 . 



 

Dahdouh, S.M.M.; Saleem F.M. and Osman, Fatma, A.A. (1997) . Effect of 

soil and foliar fertilization with various rates and sources of 

nitrogen on growth, yield and nutrient content of wheat . 

Zagazig J. Agric. Res., 24 (4): 705-717 . 

 

Dahy, G.A. (1992) . Effect of soil conditioners on soil properties and plant 

yield . M. Sci. Thesis, Fac. of Agric., Al-Azhar Univ., Egypt . 

 

Darweesh, Z.H. ; El-Kholany, A.A and Attwa, M.F. (1990) . The distribution 

of dry matter and some nutritional components in maize kernel 

as influenced by some micro elements . J. Agric. Sci. Mansoura 

Univ., 15 (8): 1352-1358 . 

 

Darwish, O.H.; Persoud, N. and Martens, D.C. (1995) . Effect of long-term 

application of animal manure on physical properties of three 

soils . Plant and Soil, 176: 289-295 . 

 

Dawood, F.A.; Rahi, H.S.; Hummudi, K.B. and Jammel, M. (1992) . Sulphur 

and organic matter relationship and their effect on availability 

                       of some micronutrients and wheat yield in calcareous soil . 

Proceeding Middle East Sulphur Symposium 12-16 Feb., 291-

294 . 

 

Douglas, B.F. and Magdoff, F.R. (1991) . An evaluation of nitrogen 

mineralizing indices for organic residues . J. Environ. Qual., 

20: 368-372 . 

 



Duch, J. (1979) . Effect of fertilization with town refuse compost milled peat 

and farmyard manure on vegetable yield and structure of 

compost soil . II. Changes in soil physical-chemical properties 

and structure under the effect of organic and mineral 

fertilization . Biuletyn Wavzywniezy,  23: 371-391 . (C.F. 

Hort. Abstr. 51, 1981) . 

 

El-Afandy, K.T.H. (1995) . Physiological response of wheat under different 

levels of organic matter and nitrogen fertilization and its effect 

on yield and grain quality in south of Sinai . Ph. D. Thesis, Fac. 

of Agric., Ain Shams Univ., Egypt . 

 

El-Bana, A.Y.A. (2000) . Effect of seedling rates and PK fertilizer levels on 

grain yield and yield attributes of wheat under newly cultivated 

sandy soi conditions . Zagazig J. Agric. Res., 27 (5): 1161-

1178. 

 

El-Ghamry, A.M. and El-Naggar, E.M. (2001) . Evaluation of some organic 

residues as soil conditioners on different Egyptian soils . J. 

Agric. Sci. Mansoura Univ., 26 (12): 8207-8214 .  

 

El-Hadidi, E.M. ; El-Arqan, M.S.; El-Zeky, M.M.; Metwally, S.GH.; El-

Kholy,  M.H.  and  Abdel-Khalek,  M.I.  (2002) .  Effect  of tile 

                       drainage and nitrogen application on wheat crop and nitrogen 

                       use efficiency . J. Agric. Sci. Mansoura Univ., 27 (4): 2753-

2760 . 

 



El-Hady, O.A. and El-Sherif, A.F. (1988) . Egyptian bentonitic deposits as 

soil amendments . II Hydro physical characteristics and 

mechanical strength of sandy soils treated with Bentonites . 

Egypt J. Soil Sci. 28: 215-223 . 

 

El-Kabbany, E.A.Y. (1992) . Biochemical studied on wheat as affected by 

some micronutrients . Ph. D. Thesis, Fac. of Agric. , Menofiya 

Univ., Egypt . 

 

El-Kabbany, E.A.Y.; Mahrous, M.A.; Hamada, A.A. and Darwesh, A.A. 

(1996) . Response of wheat to foliar application of zinc, iron 

and copper . Proc. 7Conf. Agronomy, Mansoura Univ., 9-10 

Sept. 1996, 1-9 . 

 

El-Kommos, F. and Selem, M.M. (1989) . Moisture retention of a sandy soil 

as affected by the application of some soil conditioners and 

 amendments . Annual of Agric. Sci., Moshtohor, 27: 1901-

1923.  

 

El-Leithi, A.A.; Sayed K.M. and El-Yamani, M.S. (1996) . Influence of 

different levels of N, K and Zn fertilization on wheat yield and 

chemical composition in salt affected soil . J. Agric. Mansoura 

Univ., 21 (10): 3735-3741 . 

 

El-Masry, A.A.Y. (2001) . Effect of some amendments and fertilizer 

application practices on the yield of some crops under salt 

affected  soils . Ph. D. Thesis , Fac.  of Agric.  Al-Azhar Univ.,  

                       Egypt . 



El-Moursy, S.A. (1998) . NPK requirements for wheat under newly reclaimed 

soils . J. Agric. Sci. Mansoura Univ., 23 (1):47-59 . 

 

El-Nagar, G.R. (1997) . Evaluation of yield and quality of some local and 

introduced wheat cultivars under variable nitrogen fertilizer 

levels . Assuit J. of Agric. Sci. , 28, (2): 117-134 . 

 

El-Said, E.E. (1990) . Study of the effect of relationship between yield 

components in some wheat genotypes . M. Sc. Thesis, Fac. of 

Agric., Al-Azhar Univ., Egypt . 

 

El-Sherbieny, A.E.; Awad, E.A.M.; Soliman, K.G. (1999) . Effect of different 

sources and rates of nitrogen fertilizers under different levels of 

potassium fertilization on wheat crop in newly cultivated soil . 

Zagazig J. Agric. Res., 26 (6): 1837-1853 . 

 

El-Yamani, M.S. (2003) . Influence of different regime and potassium 

fertilization levels on yield and yield components of four wheat 

cultivars .J. Agric. Sci. Mansoura Univ., 28 (12): 8507-8520 . 

 

El-Zaher, H.; Awad, A.M. and Salem, M.A. (2000) . Combined effect of 

farmyard manure and nitrogen fertilizer on wheat production , 

NPK uptake and N-use efficiencies under highly calcareous 

soil conditions . J. Agric. Sci., Mansoura Univ., 26 (12) : 8227- 

                       8245 . 

 

 

 



Fagbami, A.; Ajayi, S.O. and Ali, E.M. (1985) . Nutrient distribution in the 

basement complier soil of tropical, dry rainforest of 

southeastern . Nigeria- macronutrients- calcium, magnesium 

and potassium . Soil Sci., 139: 431-463 . 

 

Fahim, A.M. (1986) . Effect of soil conditioners on some physical and 

chemical properties in some Egyptian soils. Ph. D. Thesis, Fac. 

of Agric. Moshtohor, Zagazig Univ., Egypt . 

 

Faiyed, M.N. (1994) . The combined effect of some organic residues and N, P 

fertilization on wheat grown in recently reclaimed sandy soil . 

Zagazig J. agric. Res. 21 (3B): 999-1013 . 

 

Freire, W.J. and Moretti, F.J. (1981) . Chemical soil conditioners and their 

effects on physical properties . Anaise de Escolas superior de 

Agricultural Luiz de queiroz (1981), 36: 413-423 (C.F. Aia, 

A.W., 1983) . 

 

Gab-Alla,F.I.; Gomaa, M.A. and El-Araby, F.I. (1985) . Effect of nitrogen 

fertilizer and some micronutrients as foliar application on 

wheat . Annals of Agric. Sci. Ain Shams Univ., 30 (2): 911-

927. 

Gallardo, F.; Robles, J.; Gomez, M. and Esteban, E. (1984) . Fertilizer value 

of a town refuse compost . IV. Direct and residual effect on 

availability of boron and copper . Proceeding, vite International 

Colloquium for Optimization of Plant Nutrition , 1: 215-222 . 

 



Gazia, E.A.E.; El- Shahawy, M.I.; Saber, R.A. and Abo-Soliman, M.S.M. 

(2004) . Effect of different kinds and rates of bio-solids on 

some soil properties and it productivity .J. Agric. Sci. 

Mansoura Univ.,29 (1): 465-477 .  

  

Ghowail,Salma, I. And EL-Kouny,H.M. (2002) . Effect of organic and 

inorganic nitrogen on wheat yield and nitrogen availability , 

Minufiya J. Agric. Res., 27 3 : 735-753 . 

 

Gianello, C. and Ernani, P.R. (1988) . Dry matter yield of maize and changes 

in soil chemistry as influenced by the incorporation of poultry 

house litter in greenhouse experiments . Revista Brasileira de 

Ciencia de Solo., 7: 285-290 . (C.F. Soils and Fertilizers, 51: 

479, 1988) . 

 

Gianibell, M.C. and Sarandon, S.J. (1991) . Influencing of nitrogen spraying 

on grain protein content and gliadin  composition in bread 

wheat . In Gluten proteins 1990 [ edited by Bushuk, W.; 

Tkachuk,R.] St. paul, Minnesota, U.S.A., American 

Association of cereal chemists 773-780 ISBNO-913250-71-6 

[En. 14 . ref.] [(C.F. field crop Abst.;45(7): 4138 1992] . 

 

Giusquiani, F.L.; Marucchini, C. and Businelli, M. (1988) . Chemical 

properties of soils amended with compost of urban waste . 

Plant and Soil , 109: 73-78 . 

  

Gouda, M.A.K. (1984) . Soil and water management of sandy soil . Ph. D. 

Thesis, Fac. of Agric. Zagazig Univ., Egypt . 



 

Guu, J.W.; Tsai, Y.F. and Tai, C.Y. (1997) . Effect of organic manure on the 

growth and yield of common bean at spring season . Bull. 

Taich. Dist. Agric. Improv. Station, 54: 25-31 .  

 

Hadas, A. and Portnoy, R. (1994) . Nitrogen and carbon mineralization rates 

of composted manures incubation in soil . J. Environ . Qual., 

23:1184-1189 . 

 

Hammad, E. (1992) . Studies on the effect of irrigation water quality and 

some soil amendments on some physical and chemical 

properties of Kafr El-Sheikh soils . M. Sc. Thesis, Fac. of                       

Agric. Tanta Univ., Egypt . 

 

Hamouda, A.M.; Abdel Rasoul, Sh.M. and El-Desouky, H.I. (1999) . Shale 

treatments and its short-term effect on sandy soil characteristics 

and yield of peanut and wheat, Egypt J. Soil Sci. 39, (2) : 187-

198 . 

 

Harbir, S. and Sharma, H.C. (1991) . Effect of organic matter and gypsum 

 application on the grain yield of wheat irrigated with brack; sh 

                    water . India J. of Agron. 26 (4): 454-456 . 

 

Hassan, A.A. and Gaballah, A.B. (2000) . Response of some wheat cultivars 

to different levels and sources of nitrogen fertilizers under new 

reclaimed sandy soils . Zagazig J. Agric. Res. 27 (1): 13-29 . 



Hassan, A.H.M. (1996) . Biochemical studies on the role of some 

micronutrients on some monocotyledons . M. Sc. Thesis, Fac. 

of Agric., Cairo Univ., Egypt . 

 

Hassan, A.; Jedidi, N.; Cherif, M.; Mhiri, A.; Boudabous, A. and Van 

Cleemput, O. (1998) . Mineralization of nitrogen in a clayey 

loamy soil amended with organic wastes enriched with Zn, Cu 

and Cd. Biores . Tech., 64: 39-45 . 

 

Hegab, S.A.M. (2003) . Irrigation and fertilization management for wheat 

crop under sprinkler irrigation system . J. Agric. Sci. Mansoura 

Univ. ,29 (1): 487-497 . 

 

Hesse, P.R. (1971) . Atext Book of Soil Chemical Analysis . John Murry 

(Publishers) Ltd, 50 Albemarle Street, London . 

 

Hizal, A. (1993) . Use of some natural organic materials in improvement of 

sandy soil .Istanbul Univ. Orman Fakuliesi Dergisi . Seri-A. -

Publ. 1995, 43 (1): 57-75 (C.F. Taalab, 1999, Ph.D. Thesis,                      

Fac. of Agric., Cairo Univ., Egypt) . 

 

Holanda ,J. S. ; Torres filko, J and Bezerro, F.(1986). Fertility changes in two 

soils under peas and fertilized with farmyard manure (C. F. 

Soil and Fert ., 49:  3263.) . 

 



Imam, I.A. (1992) . Influence of some soil amendments on calcareous soil 

properties as well as on the yield and chemical composition of 

wheat under irrigation with saline water M. Sc. Thesis, Fac. of 

Agric., Moshtohor, Zagazig Univ., Benha Branch . 

 

Isaeva, F.G. (1982) . Effect of new organic fertilizer from cotton wastes on 

crop yield . (Inst. Soil Sci. Agrochem, Acad. Sci. AZ. SSR, 

Raku) . 

 

Ismail, A.S.; El-Nenna, M. and El-Halawany, K. (1980) . Effect of seed 

pretreatment on the uptake of some micronutrients by barley 

seedling . Egypt . J. Soil Sci., 20 (2): 137-144 . 

 

Ismail, S. A. ; Morsy, A. A. ; Omran, M. M. and Foaad, M. M. (2006) . 

Wheat grain and straw yields, grain quality and some nutrients 

uptake as affected by nitrogen sources and levels under zinc 

application . The Second Conference On Farm Integrated Pest 

Management, 16-18 Jan, 2006 . 

 

Jackson, M.L. (1973) . 
―
 Soil Chemical Analysis 

―
 . Prinitice  of India Private 

Limited New Delhi . India . 

 

Jarecki, M. (1991) . The interaction of organic and mineral fertilizers in 

influencing yield quantity and quantity and chemical properties 

of light soil . Rozpraw, Akademia- Rolnicza –W- Szczecinie , 

132 (70) : 106 . 

 



Kalyan, S. and Verma, H.D. (1990) . Response of wheat varieties to sowing 

dates and fertility levels . India J. Agron. 35(4): 424-425 . 

 

Khalid, B.Y. and Malik, N.S.A. (1982) . Presowing soaking of wheat seeds in 

copper and manganese solutions . Commune . Soil Sci., Plant 

Anal. 13 (11): 981-986 . (c.f. BRS Information Technologies, 

Viriginia) . 

 

Khalil, F.A. and S.A. Aly (2004) . Effect of organic fertilizers as substitutions 

of mineral nitrogen fertilizer applied at planting on yield and 

quality of wheat Minufiya J. Agric. Res., 2 (29): 435-449 .  

  

Khalil, K.W. (1997). Improvement of fertilizers use efficiency by corn grown 

 on calcareous soil applying ―Bio- Organic technique‖ Egypt. J. 

 Appl. Sci., 12 (11) : 296-312 . 

 

----------------; El-Sersawy, M.M.; Abd-El-Ghani, B.F. and Hashem, F.A. 

(1991) . Profitability of using some organic wastes with P 

fertilization on wheat production under saline irrigation water 

and Wadi Sudr conditions . Egypt .J. Appl. Sci., 6 (7): 267-286. 

 

Klute (1982) . Methods of Analysis . Part-1 : Physical and Mineralogical 

Methods (2
nd

 ed) . American Society of Agronomy, Madison, 

Wisconsin, USA . 

  

Korosi, F.; Andras, L. and Patzay, G. (1986) . Microelement treatments of 

wheat (Siete Cerros) seeds . 1- Effect of microelement soaking 

on enrichment of seeds as well as on leaching of nutrient 



elements during the soaking and germination . Bull. Univ. 

Agric. Sci., Godollo, (1): 59-67. (c.f. Wheat Barley and 

Triticale Abst. 4(6): 5103,1987) . 

 

Laila, A. H. and Abdel – Aziz, S.M. (1992) . effect of organic manure on 

some physical properties of a sandy soil and crop production . 

Egypt . J. Appl. Sci., 7 (6) : 299-305 . 

 

 Laila, K. M. A. (2001) . Use of improved organic fertilizers as nutrients 

sources .Ph. D. Thesis , Fac. of Agric. Ain Shams , Univ.,  

Egypt  . 

 

Lindsay, W.L. and Norvell W.A. (1978) . Development of DTPA soil test for 

zinc, iron, manganese and copper . Soil Sci. Soc. Am. J., 42: 

421-428 . 

 

Londhard, B. E. and Nemeth, I. (1990) . Effect of different rates of manure 

and fertilizer on the development of leaf area, dry matter 

production and yield in winter wheat Novenytermeles 39 (6): 

539-547 (c.f. Soils and Fert. 1992, 55 (2) : 2331) . 

 



 

Mahimairaja, S.; Bolan, N.S. and Hedley, M.J. (1993) . Absorption of 

ammonia released from poultry manure to soil and bark and the 

use of absorbed ammonia in solubilizing phosphate rock . 

Compost Sci. & Util. 1 (1): 101-112 . 

 

Mahimairaja, S.; Bolan, N.S. and Hedley, M.J. (1994) . Dissolution of 

phosphate rock during the composting of poultry manure . An 

incubation experiment . Fert. Res., 40 (2): 93-104 . 

 

Mahrous, F.N.; Hegazy, M.H. and Abo-Soliman M.S.M. (1986) . Preliminary 

studies on the response of wheat to N, Mn and Zn under 

improved salt affected soils . J. Agric. Res. Tanta, Univ., 12 

(1): 355-363 . 

 

Mandal, N.N. and Mon, S.S. (1990) . Effect of phosphorus , potassium and 

farmyard manure on growth and yield of wheat . Environment 

and Ecology , 8 (3): 993-995 . 

 

Mansour, S.F. (2002) . Improvement of soils structure in some soils of Egypt . 

Ph. D. Thesis, Fac. of Agric., Cairo Univ., Egypt . 

 

Mawardi, A.; Ghaly, S.; Azmy, M. and Abdle Razik, A. (1980) . Effect of Mn 

and Fe application on the yield and mineral content of rice 

plants. Agric. Res. Rev. 58 (5): 123-130 .   

 



Mehta, V.B.; Mehta, P.M. and Mehta, H.C. (1985) . Influence of roots of 

carrot on some physical properties of clay soil . J. India soil 

Sci. 33, 243 . 

 

Miah, M.G.; Mondal, M.H. and Islam, M.S. (1992) . Response of wheat to 

application of zinc . Bangladesh J. Agric. Sci. 19 (1): 1-4 (c.f. 

Soils and Fertilizers Abs. 1993, 56 : 787) . 

 

Misra, N.M. and Venkateswarlu, S. (1981) . Effect of soil vs. foliar 

application of certain micronutrients on wheat variety Kalyan 

Sona . Food Forming and Agric. 14 (5): 57-59 . (C.F. wheat 

Barley and Triticale Abst., 1 (2), 1154, 1984) .  

 

Mohamed, E.I.; Khalil F.A. and Abo El-Hamd A.S. (2001) . Response of 

wheat grown on sandy soil to potassium and micronutrients 

fertilization . J. Agric. Sci. Mansoura Univ., 26 (10): 6503-

6510 . 

 

Monged, N.O. and Basha, M.M. (1986) . A trial for increasing wheat 

production by using some micronutrients . J. Agric. Sci. 

Mansoura Univ., 11 (2): 606-615 .  

  

Monged, N.O.; Baza, M.S. and Geneidy, S. (1993) . Effect of some micro-

nutrients on the yield and mineral content of wheat grains . 

Egypt . J. Appli. Sci., (92): 512-520 . 

 



 Monged, N.O.; Eid, E.T.; Mawardi, A. and Basha, M.M. (1980) . some trial 

for increasing seed cotton yield by the application of 

micronutrients. Agric. Res. Rev. 58(5):131-152 . 

  

More, S.D. (1994) . Effect of farm wastes and organic manures on soil 

properties, nutrient availability and yield of rice-wheat grown 

on sodic vertisols . J. of the Indian . Soc. Soil Sci., 42: 253-256. 

 

Morsy, M.A.A. (1993) . Agronomic studies on wheat . M. Sc. Thesis, Fac. of 

Agric. Mansoura Univ., Egypt . 

 

Mostafa, M. M. (2001) . Nutrients uptake and dry matter yield of barley as 

affected by salinity of irrigation water and addition of organic 

material . Zagazig J. Agric. Res ., 28 (3): 533-552 . 

 

Mowafy, S.A.E. (2002 a) . Effect of organic manuring and splitting of 

different levels of nitrogen on wheat under sprinkler irrigation 

in sandy soils .  Zagazig J. Agric. Res ., 29 (1): 51-72 . 

 

Mowafy, S.A.E. (2002 b) . Effect of nitrogen fertilization on yield floral 

fertility and inter and extra spikelet composition of some wheat 

cultivars in sandy soils . Zagazig J. Agric. Res ., 29 (2): 421-

451 . 

 

 Munoz, M.A. and T.G. Arscott (1991) . Effect of soil moisture level and 

phosphorus on phosphorus uptake and growth of corn . J. of 

Agric. Univ. of Puerto Rico, 75 (2): 153-162 (C.F. Field Crop 

Abst., 45 (4), 2020:256, 1992) . 



 

Nagi, S.C.; Singh, K.K. and Thakur, R.C. (1992) . Economics of phosphorus 

and farmyard manure application in wheat (Triticum 

aestivum)-  maize (Zea mays) sequence . India J. Agron. 37 

(1): 30-33 . 

 

 

Negm, M.A.; Hussein M. and Layla A. (1994) . Response of barley to 

farmyard manure and abscisic acid treating in a saline 

calcareous soil . Fayoum . J. Agric. Devl. 8 (2): 94-110 . 

 

Ohki, K. (1984) . Manganese deficiency and toxicity effects on growth , 

development and nutrient composition in wheat . Agron. J. 76 

(2): 213-218 (c.f. Wheat Barley and Titicale Abst., 2 (1), 2770, 

1984) . 

 

Omar, A.M. and Ibrahim, M.H. (1990) . Response of wheat cultivar Sakha 61 

to micronutrient fertilizers under soil salinity condition . J. 

Agric. Res. Tanta Uiv., 16 (3): 453-461 . 

 

Patel, N.M.; Patel, R.B. and Patel, K.K. (1991) . Response of wheat (Triticum 

aestivum) varieties to nitrogen and phosphorus . India J. Agron. 

36: 255-256 . 

 

Peterburgski, A.V. (1968) . Hand book of Agronomic Chemistry . Kolop 

Puplishers Inc. New York . 

 



Prasad, B. and Mahatim, S. (1991) . Effect of nitrogen sources on nitrogen 

uptake and quality attributes of wheat (Triticum aestivum). 

Indian J. Agron. 36: 252-254 . 

 

Prasad, B. and Rokima, J. (1991) . Integrated nutrient management . 1. 

Nitrogen fractions and their availability in calcareous soil . J. of 

Indian Soc. of Soil Sci., 39 (4) : 693-698 . 

 

Qunitero, D.R. (1993) . Organic manures based on filter-press cake . 

Cenicana, Center de Investigation de Cana de Azucar de 

Colombia. , 12: 47-49 . 

 

Radwan, S.A.; N.A. Bayoumi; A.A. Shehata and O.E. Shalabey (1993) . 

Effect of nitrogen levels and composting materials on some 

macro and micronutrientsuptake by wheat plants . Zagazig J. 

Agric. Res. 20 (2B): 937-952 .  

  

Raveendran, E.; Grieve, I.C. and Madany, I.M. (1994) . Effect of organic 

amendments and irrigation waters on the physical and chemical 

properties of two calcareous soils in Baharin . Environmental 

monitoring and assessment, 30: 177-196. (c.f. Taalab, 1999, 

Ph. D. Thesis, Fac. of Agric., Cairo University, Egypt ) . 

 

Reid, J.M. and Racz, G.J. (1985) . Effect of soil temperature on manganese 

availability to plants grown on an organic soil . Canadian J. 

Soil Sci., 65 (4): 769-775 . (c.f. Wheat Barley and Triticale 

Abst. 3 (5), 4695, 1986) . 

 



Robertson, F.A. and Morgan, W.C. (1995) . Mineralization of C and N in 

organic materials as affected by duration of composting . Aust. 

J. Soil Res., 33: 511—524 . 

 

Roy, H.K.; A. Kumar; a.K. Sarkar and Ajay-Kumar (1991) . Response of 

maize to potassium in soil of Umendana series of Ranchi. J. 

Res. Birsa. Agric. Univ. 3 (1): 43-46 . 

 

 

Sabrah, R.E.A.; Ghoneim, M.F.; Abd El-Magid, H.M. and Ragie, R.K. 

(1993). Characteristics and productivity of a sandy soil as 

influenced by soil conditioners in Saudi Arabia . J. Arid 

Environ., 24 (3): 297-303 . (C.F. boil. Abstr. 1993, 96 (5) : 

49755.) .  

 

Sadek, K.I. (1984) . Effect of soil conditioners on the soil profile 

characteristics . Ph. D. Thesis, Fac. of Agric., Cairo Univ., 

Egypt . 

 

Sakr, A.A.; Risk, S.A. and El-Sebaay, A.S. (1992) . Effect of organic manures 

on plant growth and NPK uptake by wheat and maize plants . 

Egypt . J. Soil Sci., 32 (2) : 249-263 . 

 

Saleh, M.E. (2001) . Wheat productivity as affected by sources and levels of 

nitrogen fertilizer . Zagazig J. Agric. Res., 28 (2): 239-250 . 

 



Saleh, M.E. (2003) . Response of Egyptian and Mexican wheat cultivars to 

different nitrogen fertilization levels under U.A.E. condition . 

Zagazig J. Agric. Res., 30 (4): 1189-1201 . 

 

Salem, F.S. (2003) . Effect of some soil amendments on the clayey soil 

properties and some crops production . Minufiya J. Agric. Res. 

28 5 (2): 1705-1715 . 

 

Salem, M.O.; El-Shall, A.A.; Wassif, M.M. and Hilal, M. (1990) . Effect of 

sulphur, nitrogen and organic manure application on the 

growth characters of wheat plant under calcareous soil and 

saline irrigation water conditions . Egypt . J. of Soil Sci. 30: (1-

2): 183-198 . 

 

Salib, Madlain, M. (2002) . The integrated effect of Humic acid and 

micronutrients in combination with effective microorganisms 

on wheat and peanut grown on sandy soils . Zagazig J. Agric. 

Res., 29 (6): 2033-2050 . 

 

Salib, Madlain, M. ; R.N. Zaki and M.A. Negm (2002) . A Comparative study 

on the significance of applied farmyard manure and other 

affording materials for barley grown on a saline soil . Zagazig 

J. Agric. Res., 29 (4): 1185-1198 . 

  

Salma, I. Ghowail and H.M. El-Kouny (2002) . Effect of organic and 

inorganic nitrogen on wheat yield and nitrogen availability . 

Minufiya J. Agric. Res. 27 (3): 735-753 . 

 



Salwau, M.I.M. (1994) . Effect of soil and foliar application of nitrogen levels 

on yield and yield components of wheat (T. aestivum L.) . 

Annals of Agric. Sc., Moshtohor, 32 (2): 705-715 . 

   

Shalaby, E.E.; El-Ganbeehy, M.M. and El-Sheikh, M.H. (1993) . Response of 

several wheat genotypes to different levels of nitrogen 

fertilization . Menoufiya J. Agric. Res., 1 (2): 1079-1096 . 

  

Shams El-Din, H.A.I. (1993) . Application methods and rates of some 

micronutrients on wheat plant Ph. D. Thesis, Fac. of Agric. El-

Mansoura Univ., Egypt . 

 

Sharma, S.N. and Prasad, R. (2003) . Yield and P uptake by rice and wheat 

grown in a sequence as influenced by phosphate fertilization 

with diammonium phosphate and Mussoorie rock phosphate 

with or without crop residues and phosphate solubilizing 

bacteria . J. Agric. Sci., 141: 359-369 Combridge  Unvi. Press . 

 

Shehata, H.M.A. (1991) . Effect of late nitrogen dressing with balanced 

nutrition on wheat in the calcareous soil of south Sinia . Desert 

Inst. Bull., A.R.E. (2): 229-240 . 

 

Shrivastava, G.R.; Lakpale, R.; Verma, A.K.; Choubey, N.K.; Singh, A.P. and 

Joshi, B.S. (2003) . Effect of farmyard manure , phosphorus 

and zinc on black gram (Phaseoulus mungo)- wheat (Triticum 

aestivum) cropping sequence under Vertisols of Chhattisgarh 

plains . Indian J. of Agric. Sci., 73 (2): 72-84 . 

  



Singh, A.K. (1991) . Response of irrigated wheat (Triticum aestivum) to 

nitrogen and phosphorus on farmer’s field in Ganga Diara of 

Bihar . Indian J. Agron., 36: 46-52 . 

 

Snedecor, G.W. and W.G. Cochran (1980) . ― Statistical Methods ‖ 7
th

 Edin. 

Iowa State Univ. Press, Iowa, U.S.A. 

 

Sommerfeldt, T.G.; Chang, C. and Entz, T. (1988) . Long-term annual manure 

application increase soil organic matter and nitrogen, and 

decrease carbon to nitrogen ratio, Soil Sci., Am. J., 52: 1668-

1672 . 

 

Stakman, W.P. and G.G.V. Harst (1962) . The use of the pressure membrane 

apparatus to determine soil moisture contents at pH 3.0 to 40 

inclusive . Inst. For land and Water Manage . Res., Note No. 

159. 

Stewart, D.P.C.; Cameron, K.C.; Cornforth, I.S. and Main, B.E. (1998) . 

Release of sulphur, potassium, calcium and magnesium form 

spend mushroom compost under laboratory conditions . Biol. 

Fert. Soils, 26: 146-151 . 

 

Sudhansu, S.P. (1990) . Response of wheat varieties to fertilizer and 

irrigation.  Indian J. Agron., 35 (3): 302-303 . 

 

Taalab, A.S.M. (1999) . Evaluation of the effect of organic materials 

application on nutrient availability and crop yield in a sandy 

soil . Ph. D. Thesis, Fac. of Agric., Cairo Univ., Egypt .  

 



Tan, K.H.; King, L.D. and Morris, H.D. (1971) . Complex reactions of zinc 

with organic extracted from sewage sludge . Soil Sci. Soc. Am. 

Proc., 35: 5. 

 

Tester, C.F. (1990) . Organic amendments effects on physical and chemical 

properties of a sandy soil . Soil Sci. Soc. Amer. J., 54: 827-831. 

 

Thomas, J.D. and Mathers, A.C. (1979) . Manure and iron effects on sorghum 

grown on iron – deficient soil . Agron. J., 71: 792-794 . 

 

Tong, Y.; Gao, Z.; Liu, X.L. and Zhu, K.Z. (1995) . Effect of organic manure 

and fertilizers on trace elements balance in lou soil (China) . 

Acta Pedologica, Sinica, 32: 34-15-320 . 

 

Tuivavalagi, N.S. and Silva, J.A. (1996) . The effect of chicken manure and 

inorganic fertilizers on soil properties . J. of South Pacific 

Agriculture , 3: 37-41 . 

 

Venkatesh, B.D. and Omanwar, P.K. (1992) . Impact of long-term fertility 

treatment on bulk density, water content and microbial 

population of soil . Journal of the Indian Soc. of Soil Sci., 40 

(3): 553-555 . 

 

Vomocil, J.A. (1965) . Methods of Soil Analysis . Part 1 C.A. Black Amer. 

Soc. Agric., No. 9 , Madison Wisconsin . 

 

 

 



Warman, P.R. (1985) . The effect of organic amendments of lowbush 

blueberry production . Proceedings of the 5
th

 International 

Symposium on Agricultural wastes . 16-17 Dec. 1985, 

Chicago, 

 

                       1 llinois HA, S418-425 . (c.f. Soil and Fertilizers 49: 9227, 

1986) . 

 

 Whitfield, D.M. and Smith, C.J. (1992) . Nitrogen uptake, water use, grain 

yield and protein content in wheat . Field Crops Res., 29; 1-14 . 

 

Wilklander, L. and Vahtras, K. (1977) . Solubility and uptake of heavy metals 

from a Swedish soil . Geoderma, 19: 123-129 . 

 

Young, S.L. and Richmond, J.B. (1976) . Stimulation of plant growth by 

humic substances . Soil Sci. Soc. Am. J., 40: 876-879 . 

 

Yousry, H.A.; Hegg, R.O. and Mccarthy, L.S. (1984) . Soil manure and the 

salinity problem . Amer. Soc. Agric. Engin. Paper No. 2613 . 

(C.F. Taalab, 1999, Ph. D. Thesis, Fac. of Agric., Cairo Univ., 

Egypt) . 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

IV- Summary and Conclusion 

 

              This study was carried out at the Farm of Sids Agric. Res. Station at 

Beni Suef Governorate to investigate the effect of farmyard manure ,NPK 

fertilization and foliar spray of Fe, Mn and Zn on wheat (Giza 168 cv) growth 

characters, yield and yield components,  protein content in grains and nutrient 

uptake in grains and straw . 

         The experiment included four levels of farmyard manure, i.e. 0,10,20 

and 30m
3/ fed ,three levels of NPK fertilizers . The first level was (40 kg/fed 

N without phosphorus and potassium); the second level was (80 kg N,15 kg 

P2O5 , 24 kg K2O/fed) and third level was (120 kg N, 30 kg P2O5 , 48 kg 

K2O/fed) . 

         The design experiment was factorial in complete randomized blocks 

with four replications . 

The results could be summarized as follow :- 

 

     1-Growth characters : 

                                All growth characters, i.e. plant height and dry weight were significantly 

increased by increasing F.Y.M. application and NPK fertilization as well as 



Fe, Mn and Zn applications, except plant height which did not respond to 

micronutrients applications .   

 

     2-Yield components : 

         Spike length : 

             was significantly increased by FYM application in the first season 

only and by NPK and Fe, Mn and Zn fertilization only in the second one . 

 

Spikes number/m
2
 : 

              was increased by the addition of the three treatments, except by Fe, 

Mn and Zn application in the second season . 

Spike grains weight : 

                 was responded to the studied fertilizations, except NPK in the first 

season and micronutrients in the second one . 

Spike grains number : 

                 was significantly increased with the addition of FYM, NPK and 

micronutrients . 

  1000-grain weight : 

                  It was increased with increasing both FYM and NPK rates, while 

Fe, Mn and Zn did not affect 1000-grain weight . 

  Grain and straw yields : 

                  They were significantly increased with increasing both FYM and 

NPK fertilization as well as Fe, Mn and Zn application . 

   Protein percentage : 

                It was significantly affected by F.Y.M. and NPK applications         

Nutrient content : 

            Macronutrients : 



               NPK uptake in grains and/or straw were significantly increased by 

increasing both FYM and NPK application rates in the two seasons . Also, Fe, 

Mn and Zn applicated as foliar spray significantly increase P uptake in grains 

and/or straw and K uptake by grains and total K in the two growing seasons . 

However they significantly increased N uptake in grains and K uptake in 

straw only in the first season, and N uptake in straw and total in the second 

one . 

 

Micronutrients : 

          Uptake of (Fe, Mn and Zn) in grains and/or straw were markedly 

increased by FYM, NPK and Fe, Mn and Zn applications . 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

  

 

 

 

   

 

 

 

 

 

 

  

 

    

 

         

    

 

 



 

 

   

 

 

     

       

   

 

 

 

 

 

 

   

 

  

 

       

 

 

 

         

  

 

 

            

 
 

 

 



 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 


