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EFFECT OF PHOSPHATE AND SOME MICRONUTRIENT 
FERTILIZATION ON GROWTH, YIELD AND CHEMICAL 

CONSTITUENTS OF SUNFLOWER(Helianthus annuus L.) .PLANTS 
GROWN UNDER NEWLY RECLAIMED SOIL CONDITIONS 

Sameer, S.S. El-Ganaini 
Agricl. Botany Dept., Fac. Agric., Fayoum Univ. 

ABSTRACT 
A field trial was conducted during the two successive seasons 

of 2007 and 2008 in the Experimental Farm at Demo (a newly 
reclaimed soil), Faculty of Agriculture, Fayoum University to 
investigate the influence of phosphate fertilizer at the rates of 0,1 00, 
200 and 300 kg/fed as (calcium superphosphate, 15.5 % P20 5 ) 

before planting during soil preparation, and /or some micronutrients 
combin~d fertilizer ofPholaz D, ( 2.8% Fe ,2.8% Zn and 9.2% Mn) 
as foliar spray with three concentration 0, 0.1 and 0.3 % ,alone or in 
combination with each other on improving growth, seed or oil yields, 
and some chemical constituents of sunflower plants (Helianthus 
annuus L.) under a newly reclaimed soil. The obtained data showed 
significant positive influences of all phosphate and micronutrients 
treatment used in this study were observed on growth, yields of seeds 
or their oil contents and some chemical constituents in both tested 
seasons. In comparison with the control, treated plants with 
phosphate and micronutrients at all studied rates significantly 
increased vegetative growth traits (i.e., plant height, number of 
leaves/plant, total leaf area/plant and dry weight of leaves/plant), 
seed yield /fed and its components (i.e. head diameter, head dry 
weight, seeds weight /plant, 100 seed weight ), in addition to some 
nutrients( i.e., N, P, K, Fe, Mn, Zn) and chemical constituents (i.e., 
total carbohydrates, crude protein and seed oils). The maximum 
increases in the. studied plant parameters were resulted from using 
phosphate fertilizer at the rate of 300 kg/fed and combined fertilizer 
of micronutrients at the rate of 0.3% alone or together. 

In view of these results, it could be concluded that treated 
sunflower plants with phosphate at the rate of 300 kg/fed and the 
used combined fertilizer of microm~trients at the rate of 0.3% alone 
or together producing on economic yield for each of seed and its oil 
content. 

Key words: Sunflower, Helianthus annuus L., phosphate, micronutrients and 
a newly reclaimed soils. 

INTRODUCTI6N 
Sunflower (Helianthus annuus L.) is one of the most important edible oil 

crops in the World. Sunflower seeds contain a high concentrati'on of poly 
unsaturated fatty acids. The production of vegetable oils in Egypt is so limited 
and fails to meet the increasing rate of consumption of vegetable .oil produced 
mainly from cotton seeds. However, the expansion of area devoted to cotton 
cultivation seemed to be hard due to limited cultivated area, intensive crop 
rotation and other factors. Thus, increasing production of vegetable oils must 
depends on the newly oil crops such as sunflower that cultivated in the newly 
reclaimed soils for expanding cultivated area in Egypt. The plants grown 
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under this soil are sufferingfrom the shortage in phosphorus and some 
microelement, which were fixed by calcium carbonat. 

Phosphorus is well known to be one of the most important major 
nutrients required by both plants and microorganisms. Moreover, it plays an 
important role in certain essential steps in accumulation and release of energy 
during cellular metabolism. So, it is of important to keep this nutrient in an 
available or mobile form in soil for enhancing its uptake by plant roots. On the 
other hand, the adverse effect in soils of Egypt, especially the alkaline 
condition of soils characterized by calcareous in nature, rapidly converted P to 
unavailable form due to the released Ca2

+ that is precipitated P in a form of 
Ca3 (P04)2. However in Egypt, soils suffering some deficiencies of 
micronutrients especially Fe, Zn, and Mn (Fawzi, 1991). Many investigators 
agreed that foliar spray with micronutrients (Fe, Zn and Mn) and phosphorus 
as soil application increased growth characters (i.e. plant height,· number of 
leav~s/plant etc .... ), yield and its components(i.e .. weight of 100 seed, straw 
yield, seed yield, etc ... ), chemical constituents of leaves (N, P, K, Fe, Mn, Zn) 
and enzyme activity as well as seed content from protein and oils (i.e., 
Prabhurai et al.( 1995); Ranieri et al. (1999); Ranieri et al. (2001); Seaf El 
Yazal, (2004) and Rahimizadeh et al. (2007) on sunflower plants; Rehan et 
al. (2003); Seaf El-Yazal and Sayim (2004) and Mabrouk and Zayed 
(2004) on faba bean; El-Yazal (2007) on maze; Elayan (2008) on cotton 
and Soudi et al.( 2008) on sugar beet plants. 

Accordingly, the present work was planned for studying the effect of 
phosphorus and some micronutrients at different rates on growth, seed and oil 
yields, as well as some chemical constituents;of sunflower plants grown under 
newly reclaimed soil conditions . 

MATERIAL AND METHODS 
A field trial was carried out during the two successive summer seasons 

of 2007 and 2008 in the Experimental Farm at Demo (a newly reclaimed soil), 
Faculty of Agriculture, Fayoum University, Egypt. This study aimed to 
evaluate the influence of phosphate as soil application and some micronutrient 
as foliar spray on growth, seed or oil yield and some chemical constituents of 
sunflower plants (Helianthus annuus L.) cultivated in a newly reclaimed soil. 
Before sowing, soil samples to a 25 em depth from were collected and 
analyzed by using the standard procedures of Jackson (1967). The obtained 
results of some the experimental site soil physical and chemical properties as 
well as some available nutrient contents are shown in Table (1). 

Seeds of sunflower ( cv. Sakha 53) obtained from oil Research Ministry 
of Agriculture. were sown on 15th of May in the two successive seasons (2007 
and 2008). The· experimental unit consisted of 7 ridges, five seeds were sown 
each in hil120cm apart on one side ridges ( 4.0m long and 0.5m width). 

Fertilization:- All treatments receiving nitrogen fertilizer at the rate of 60 
kg N/ fed as ammonium nitrate (33.5% N) and potassium sulphate (48% K20) 
at the rate of 25 kg K20 /fed_ Nitrogen quantity was divided into 3 equal doses 
, the first was added at sowing, while the second and third doses were added 
after one and two months from planting. Potassium was added with the second 
dose of applied N. Recommended cultural practices for growing sunflower 
plants were followed. Treatments: Plants were treated with phosphate fertilizer 
(P) at the rates of 0,100, 200 and 300 kg/fed as calcium superphosphate 
( 15.5% P20s) before planting during soil preparation. Combined fertilizer of 
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EFFECT OF PHOSPHATE AND SOME MICRONUTRIENT......... 96 
micronutrients M, (Pholaz D) which contains2.8 % Fe, 2.8% Zn and 9.2 % 
Mn was added as foliar spray with three concentrations 0, 0.1 and 0.3 %. It is 
commercially combined fertilizer produced by Phosyn International Company, 
UK. Triton B as a wetting agent at 0.1% was added to the micronutrients 
solutions. Foliar spraying was carried out till runoff., however the amount of 
treatments were divided into two equal dose. The first dose was added after 4 
weeks from sown, and the second dose was added after 2 weeks from the first 
one in addition to plants of the control treatment were sprayed only with tap 
water. 

Table (1): Some physical and chemical properties cifthe experimental soil 
before sowing during 2007 and 2008 seasons. · 

Properties 2007 2008 
Physical: 

Clay% ··~ .. 28.00 28.80 
Silt% 21.00 20.70 
Sand% 51.00 50.50 
Soil texture Sandy clay loam Sandy clay loam 

Chemical: 
pH (1: 2.5) . 7.71 7.74 
ECe (dSm-1

) 7.80 7.82 
Organic matter% 1.27 1.26 
CaC03 % 8.50 8.53 
Total N% 0.06 0.07 

Available nutrients (mg kg-1 soil): 
I K . 162.00 166.36 

p 6.50 7.22 
Fe 5.47 5.51 
Mn 1.88 1.02 
Zn · 0.79 0.84 

Vegetative growth traits: 
Fifty days after planting, 3 plants were randomly chosen from each 
experimental unit and cut off at ground level and submitted to the following 
determinations: plant height (em), No. of leaves/ plant, total leaves area /plant 
( cm2

) and dry weights of leaves/ plant 
1. Seed yields and their components: 
Ninety five days after sowing (at harvest stage), heads were picked from 3 
randomly selected plants in each experimental unit and air-dried for 3 days, 
then seeds were manually extracted. Heads "nd their seeds were subjected to 
the following estimations: head diameter, head dry "'{eight ,seed weight/plant, 
100 seed weight (g)'. Seed yield fed- 1 (kg) was calculated by using ·all heads of 
plants remained in all experimental units. 
Chemical constituents: 
Seven weeks after planting, leaves of 3 randomly selected plants were 
collected from each experimental plot for chemical determinations. The 
following parameters were determined using dry matter of leaves. Nitrogen % 
was colorimetrically determined by using the Orange G dye according to the 
method of Hafez and Mikkelsen (1981). As for P, -K, Fe, Mn and Zn 
determinations, the wet digestion of 0.1 g of fine dry material of leaves of each 
treatment was done with sulphuric and perchloric acids as mentioned by Piper 
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(1947). Phosphorus % was colorimetrically estimated using chlorostannus 
molybdo-phosphoric blue color method in sulphuric acid system as described 
by Jackson (1967). Potassium% was determined using a Perkin-Elmer, Flame 
Photometer (Page et al., 1982). Iron, manganese, and zinc concentrations % 
were determined using a Perkin-Elmer, Model 3300, Atomic Absorption 
Spectrophotometer according to Chapman and Pratt (1961). 

At harvest the seeds were collected for determination some chemical 
constituents, i.e., seed total carbohydrates that were colorimetrically 
determined (mg g D. W.) by using phosphomolybdic acid reagent according to 
Dubois et al. (1956), and phenol-sulphoric acid reagent methods as outlined 
by Herbert et al. (1971), respectively. Crude protein percentage in seeds was 
determined according to A.O.A.C. (1995), and seed oil yield % was 
determined in the air-dried seeds according to the method described by 
A.O.A.C. (1995) usinf Soxhlet apparatus and petroleum ether (60-80 °C) as 
solvent. Oil yield fed- (kg) was calculated by multiplying 3eetl yield feddan- 1 

(kg) x oil% of seeds. 
2. Statistical analysis: 

The experiment was design in a complete randomized block with 4 
replicates for each treatment and total 12 treatments .The obtained results were 
statistically analyzed using the L.S.D at probability level of 5% for 
comparisons (Gomez and Gomez, 1983). 

RESULTS AND DISCUSSION 
1. Vegetative growth traits: 

Data in Tables (2) reveal a gradual significant increase in all studied 
vegetative p;rowth traits (i.e. plant height, number of leaves planf1

, total leaves 
area planf and dry weights of leaves planf1

) was observed due to raising 
phosphate rates gradually ·applied from 100 up to 300kg/fed, and also 
mi<;ronutrients applied from 0-.1 up to 0.3 %, these results were true in both 
seasons. The greatest increases in growth parameters were obtained at the 
highest rate ofmicronutrients mixture (0.3%). Such increases reached 7.39 and 
8.14 %, for plant height; 11.77 and 12.57%, for number of leaves/plant; 8.25 
and 9.00%, for total leaves area I plant and 12.18 and 12.96% for dry weight 
of leaves/ plant in the first and second seasons ,respectively, as compared to 
the control treatment. The corresponding increase percentages in growth 
parameters were also obtained by the highest rate of phosphat~ (300 kg/ fed) 
and reach increases reached 13.62 and 13.61 %, for plant height ; 26.63 and 
26.75%, for number of leaves/plant; 14.18 and 14.18%, for total leaves area I 
plant and 14.10 and 14.03% for dry weigh~ of leaves/ plant in the first and 
second seasons ,respectively ,as compared to the control plants. With respect 
to micronutrients and phosphate interaction effect, the data in Table (2) show 
that micronutrients at the rate of 0.3% plus phosphate at the rate of 300 kg/fed 
gave the best results for all the studied plant parameters. The relative increase 
percentage 21.99 and 22.85 %, for plant height; 45.62 and 46.66 %, for 
number of leaves/plant; 22.71 and 23.55%, for total leaves area/plant and 
25.43 and 26.31% for dry weight of leaves/ plant in the first and second 
seasons, respectively, as compared to the control plants. The positive effect of 
phosphate on plant growth characteristics might be due to the fact that 
phosphorus element is an essential component of the energy compounds (ATP 
and ADP), genetic information system, cell membranes, phosphlipids, 

Fayoum J. Agric. Res. & Dev., Vo/.23, No.2, July, 2009 

-

.--< 



• 

EFFECT OF PHOSPHATE AND SOME MICRONUTRIENT......... 98 
phosphoproteins and nucleic acids. In general, these compounds are 
considered very important to plant growth (Gardener eta!., 1985). 

The positive effect of micronutrients on plant growth characteristics might 
be due to the fact that the essential role of Zn is related to the synthesis of 
tryptophan amino acid and consequently formation of auxin i.e. IAA which 
act as growth regulator especially in prolonging height of plants (Devendra, 
eta!., (1999). Moreover, the increase in dry weight of leaves/plant could be 
attributed to its stimulating effect on vegetative growth and physiological 
processes, i.e. increasing number of cells through cell division and 
meristematic activity of tissues. Increasing number of leaves/plant (Table 2) 
due to the applied micronutrients may attributed to the obtained increment in 
dry weight of leaves. The stimulating effect of the used micronutrients on 
plant growth may be due to their role in transmission of the electron from 
water to chlorophyll and producing oxygen gas in the photosynthesis, in 
addition to their role in the nitrogen metabolism through activated nitrite 
reductase enzyme (Baza, 1984). Also, iron plays an important role in 
syntheses of ribonucleic acid, reduction of nitrate to ammonia (Russell, 1989) 
,chlorophyll synthesis (Romheld and Maschnur, 19W, nucleic acid 
metabolism and catalytic and structural roles ofF e ++ and Fe in plant (Price 
el a!., 1972 ).The most important function of manganese is related to the 
oxidation-reduction processes (Mengel and Krikby, 1982). 

Seed yield and their components: 
It could be stated from data of Table (3) that, foliar application of 

micronutrients at the concentrations of 0.1 up to 0.3% significantly increased 
seed yields and'their components under study as compared to the control. Such 
results had a similar trend in both 2007 and 2008 seasons.· The greatest 
increases in seed yield and their components ;were obtained at the highest rate 
of micronutrients mixture (0.3%). Such increases reached 20.15 and 20.98 % 
for head diameter, 15.59 and 17.83 %for head dry weight10.58 and 11.33 % 
for seed weight planf1

, 8.73 and 9.71 %for 100-seed weight and 10.76 and 
11.53 % for seed yield feddan" 1 in 2007 and 2008 seasons, respectively. Also, 
the best results in seed yield and their components were obtained at the highest 
rate of phosphate (300 Kg/ Fed), were the corresponding increases percentage, 
reached 37.96 and 37.95% for head diameter, 30.36 and 31.72% for head dry 
weight,11.70.and 11.71 %forseedweightplanf1

, 12.20and 12.30%for 100-
seed weight and 12.01 and ·12.01 % for seed yield feddan·' in the first and 
second seasons, respectively. Moreover, Table (3) shows that, micronutrients 
at the rate of 0.3% plus phosphate at the rate 300 kg/fed treatment gave the 
best results for all studied plant parameters. The relative increase percentage 
were 69.24 and 7047 % for head diameter, 62.99 and 69.78 % for head dry 
weight ,23.33 and '24.19% for seed weight planf1

, 20.00 and 20.85% for 100-
seed weight and 24.14 and 25.01 % for seed yield feddan- 1 in the first and 
second seasons; respectively. Increasing effect of the used micronutrients on 
head diameter may be due to their simulative effect on cell division and 
expansion. Also the positive effect of there; micronutrients on yield and its 
components was mainly attributed to their its role on enhancing growth 
parameters (Table2), i.e., photosynthetic pigments of plants leaves. Moreover, 
the increases in yield and its components may be attributed to the metabolic 
role of Zn, Fe, Mn and Pin plant. The favorable effect of Zn, Fe, Mn and P on 
yield and its components might be attributed to the increases in photosynthetic 
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Table (2): Effect of appli.ed phosphate, micronutrients and their interactions on grow.th 
h f fl I d I I . d 'I c aracters o sun ower pi ants grown un er newly rec aJme SOlS. 

Seasons First season (2007) Second season( 2008) 

Treatments Mo M1 Mz Mean Mo M• Mz Mean 

Plant height (em) 

Po 100.81 102.23 104.871102.63 105.00 108.00 110.00 107.67 
11o.59r1o7.4o 

·-
P. 104.63 106.97 109.00 113.00 116.00 112.67 

Pz 107.51 110.77 117.25.1 111.84 112.00 117.00 123.00 117.33 
r---p~ 111.36 115.50 122.98 116.61 116.00 122.00 129.00 122.33 
~· Mean 106.08 108.87 113.92 110.50 115.00 119.50 

L.S.IJ. 5'% for P = 2.59 p =2.45 
M =2.24 M =2.12 

PM =4.48 PM =4.25 
Number of leaves I plant 

Po 14.40 15.79 16.21 15.47 15.00 16.67 17.00 16.22 
-

P. 16.64 17.05 18.11 17.27 17.33 18.00 19.00 18.11 
Pz 17.28 17.67 18.75 17.90 18.00 18.67 19.67 18.78 

PJ 17.92 19.88 20.97 19.59 18.67 21.00 22.00 20.56 
Mean 16.56. 17.60 18.51 17.25 18.58 19.42 

L.S.D. 5% for P "= 0. 73 p = 0.74 
M=0.63 M=0.64 

PM =1.26 PM =1.29 
Total leaves ar~a I plant (em 2 

) 

Po 215.98 222.47 233.56 224.00 225.00 235.00 245.00 235.00 ,-
P. 223.67 236.69 250.73 237.03 233.00 250.00 263.00 248.67 

Pz 239.99 241.43 254.54 245.32 250.00 255.00 267.00 257.33 

PJ 247.67 254.61 265.03 255.77 258.00 269.00 278.00 268.33 
Mean 231. 83 238.80 250.96 241.50 252.25 263.25 

L.S.IJ. 5'% for P = 3.21 p = 3.55 
1\1=2.78 M =3.08 

PM =5.57 PM =6.15 
Drv weight of leaves I Ia~ 

l0.21 Po 9.12 9.67 10.34 9. 71 9.50 10.85 10.19 
r. 9.55 10.31 10.69 10.18 9.95 10.89 11.21 10.68 

Pz 9.84 10.38 11.36 ! 10.53 10.25 l0.96 11.92 11.04 
-

PJ 10.56 11.23 11.44 11.08 11.00 11.86 12.00 11.62 
Mean 9. 77 10.40 10.96 10.18 10.98 11.50 

L.S.D. 5% for P = 0.29 P= 0.30 
M =0.25 M =0.26 

PM =0.50 PM =0.52 
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Table (3): Effect of applied phosphatr,, micronutrient!< and their interactions on yield 
d f1 d • an its components of sun ower plants grown un cr newly recla!mcd soils. 

Seasons First season( 2007) Second season( 2008) 

IM~ Treatments Mo M, M~~--~o I M, [Ml 
Head daimeter ( em) 

Po 10.08 10.41 11.92 10.80 10.50 11.00 12.50 11.33 

1-· 
P, 11.42 12.12 12.97 12.17 11.90 12.80 13.60 12.77 
Pz 12.19 12.87 14.11 13.06 12.70 13.60 14. 80 13.70 

f-----:· PJ 12.96 14.67 17.06 14.90 13. ~_g._ 15.50 17.90 15.63 
Mean 11.66 12.52 14.01 12.15 1-:i.J. 23 14.70 --

L.S.D. 5% for P = 0.44 I p = 0.41 
M = 0.38 M = 0.35 

PM =0.76 PM =0.70 -----------
Head dry weight (g): 

Po 11.08 13.41 15.92 13.47 11.12 13.65 15.51 13.43 
P, 13.42 

r---,--- . 
15.12 15.97 14. 83 13.50 15.71 15.89 15.03 

Pz 15.19 15.87 16.11 15.72 15.60 15.95 16.fJ5 16. 13 
p) 16.96 17.67 18.06 17.56 16.75 17.45 18.88 17.69 -

~~lean 14.16 15.51 16.51 14.21 15.69 16.78 
L.S.D. 5% for P = 0.86 p- 0.85 

M = 0.74 M = 0.74 
PM =1.48 PM =1.48 

Seed weight I plant 

Po 16.63 17.13 17.53 1'1.09 17.32 18.09 18.39 17.93 
P, 16.8 5 17.06 18.95 17.62 17.55 18.02 19.88 18.48 
Pz 17.38 17.98 19.06 18.11 18.10 19.00 19.99 19.03 
PJ 17.90 18.86 20.51 19.09 18.65 19.93 21.51 20.03 

Mean 17. 19 17.76 19.01 ' 17.91 18.76 19.94 
L.S.D. 5% for P = 0.54 p = 0.50 

M =0.47 M = 0.43 
PM =0.94 PM =0.87 

100 seed weight (gl 
Po 4.05 4.12 4. 62 4.26 4.22 4.35 4. 85 4.47 
P, 4.10 4.29 4.70 4.36 4.27 4.53 4.93 4.58 
l'z 4.47 4.59 4.75 4.60 4.66 4.85 . 4. 98 4.83 
PJ 4.78 4.70 4.86 4.78 4.98 4.97 5.10 5.02 

Mean 4.35 4.43 4.73 4.53 4.68 4.97 
L.S.D. 5% for P- 0.09 p- 0.1 

M = 0.08 M= 0.09. 
PM =0.16 PM=0.\8 

Seed yield I f~ddan (Kg) 

r--!'o 664.34 684.90 704.04 684.43 692.00 723.50 738.50 718. 00 
P, 677. )7 697.12 757.89 710.79 705.60 736.40 795.00 745.67 
Pz 691.67 722.61 763.34 725.87 720.50 763.30 800.70 761.50 
PJ 720.19 755.06 824.73 766.66 750.20 ~'}7.60 865.10 804.30 

Mtan 688.39 714.92 762.50 717. o-8 755.20 799.83 
L.S.D. 5% for P = 2. 72 p -- 5.19 

M =2.36 M=5.13 
PM =4.72 PM =10.26 

,. 
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pigment concentrations (Price et al., 1972) as well as enzyme activity and 
consequently, enhancement of plant metabolism (Boardman, 1975). Also, 
zinc has an essential role in carbohydrates metabolism, protein synthesis, 
tryptophan and IAA synthesis, since it activates number of enzymes for 
photosynthesis (Gardner, et al., 1985 and Marschner, 1995). 

2.Chemical constituents: 
a-Leaf macro and micronutrients: 

Data presented in Tables ( 4 and 5) show that the concentrations of 
studied macro and micronutrients in sunflower leaves (i.e. N, P, K, Fe, Mn and 
Zn) significantly increased with increasing phosphate and micronutrients rates 
as comparison to the control. A similar trend.was obtained in-both the studied 
seasons. The applied micronutrients at the rate of 0.3 %proved to be the best, 
where it and exhibits a pronounced increase in leaves content ofN, P, K ,Fe, 
Mn, and Zn. Such treatment surpasied the control by 4.28 and 4.85 % for N, 
10.52 and 10.00 %for P,12.50 and 16.00% forK, 6.41 and 6.96 % for Fe, 
7.37 and 10.23 %for Mn and 5.26 and 6.32% for Zn in the 2004 and 2005 
seasons, respectively. Similar results were obtained with phosphate treatments 
at the rate 300 kg /fed. The best results were obtained with micronutrients at 
the rate of 0.3% plus phQsphate at the rate 300 kg/fed for all the studied macro 
and micro nutrients. Increasing N, P, K, Fe, Mn and Zn concentrations in 
sunflower leaves in the present study may be attributed to the more availability 
and solubility of these elements to absorb by sunflower plants, where P
application play an important role in lowering pH level needed for absorption 
of nutrients and consequently N, P, K, Fe , Mn and Zn concentrations were 
increased. Moreover, Devlin and Withman, (1985) reported that, the increase 
N, P, K, Zn, Mn and Fe in leaves may be due to the effect of Zn on 
biosynthesis of auxin (I.A.A.) which promote rooting _process -and ~ 
consequen~ly the amounts of mineral elements absorbed and translocated into 
the different parts of the plant. Also, El-Fo~ly and Fawzi, (1996) recorded -----~
that the use of micronutrients as foliar spraying led to an increase in root 
growth and their ability to higher uptake of micronutrients 
b- Chemical constituents of seeds: 

The data in Table (6) indicated that foliar application of micronutrients 
and soil application of phosphate at all the applied rates significantly increased 
seed contents of total carbohydrates,. crude proteins and oils percentage (%) . 
The best result were obtained by the use of micronutrients at the rate of 0.3 % 
plus phosphate at the rate of 300kg/fed .The relative increase percentages were 
32.98 and 33.8 % for total carbohydrates, 16.73 and 17.61 % for crude 
proteins and 30.48 and31.40 % for oils percentage (%)at the first and second 
seasons, respectively a~ compared to the control plan~s. The increase of total 
carbohydrates in the treated plants with micronutrients may be directly or 
indirectly due to that the certain· enzymes may be activated the anabolic 
processes leading to the accumulation of these substances. In this concern, 
applied P resulted in an increase of total carbohydrates, this may be due to that 
P plays a funqamental role in large number of enzymatic reactions that 
dependents on phosphrylation. The increase of all mentioned constituents by 
foliar spray of micronutrients may be due to that certain enzymes may be 
activated as a result of these treatments leading to the accumulation of these 
substances. The increase of the above constituents by applying P may be 
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Table (4): Effect of applied phosphate, micronutricnls l)lld their interactions on N. P and K 
d concentrations of sunflower leaves grown un er newly reclaimed soils; 

Seasons First season( 2007) Second season( 2008) 
-- IMi:ru-Treatments Mo Mr M2 Mean Mo Mt Mz 

N% 
·---~---.--· 

--~~~ 2. 43 2. 4~- 2. 50 2.46 2.53 2.59 2.62 2.58 

I't 2.54 2.51 2.60 2.55 2.65 2.65 2·. 73 2. 68-

Pz 2.58 2.58 2.75 2.63 2. 69. 2.72 2.88 2.76 

rJ 2.74 2.78 2.86 2.79 2.85 2.94 3.00 2.93 
Mean 2.57 2.58 2.68 2.68 2.73 2.81 

L.S.D. 5% for P = 0.06 p = 0.06 
M= 0.05 M =0.05 

PM=0.10 PM =0.10 
P% 

~--r~ 0.35 0.36 0.37 0.36 0.36 0.38 0.39 0.3S 
r, 0.37 0.40 0.41 f--0.39 0.39 0.42 0. 4"3 0.41 

-
l'z 0.38 0.38 0.43 0.40 0.40 0.40 0.45 0.42 

I'J 0.41 0.44 0.46 0. 44 ' 0.43 0.46 0.48 0.46 

f-· Mean 0.38 0.39 0.42 0.40 0.42 0.44 
L.S.D. 5% for P = O.O.Z p = 0.02 

M=0.02 M =0.02 
PM =0.04 PM =0.04 

K% 

'· 
PJl 1.21 1. 23 r---r:2'5 1. 23 l. 22 l. 24 1..26 1. 24 
pl. 1. 23 1. 24 1. 26 1. 24 1. 24 1.25 1.27 1.25 

Pz 1.25 1. 26 1.28 1. 26 1. 26 1. 27 1.29 1.27 

PJ 1. 27 1. 28 1.31 1. 29 1. 28 1. 30 1 .. 32 1. 30 
Mean 1. 24 1.25 1.27 1.25 1. 27 1. 29 

L.S.D. 5% for P = 0.01 p = 0.01 . ----

!\1=0.01 M =0.01 
PM =0.02 Pl\1=0.02 

,.. 
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Table( 5): Effect of applied phosphate, micronutricnts and their interactions on Fe, Mn 
and Zn concentrations of sunflower leaves grown under newly reclaimed 
soils. 

Seasons First season (2007) Second season( 2008) 
!-::--

Treatments Mo M• Mz Mean 
' 

Mo M• Mz Mean 

Fe% 

Po 0.0206 0.0216 0.0227 0.0216 0.0215 0.0228 0.0238 0.0227 
P. 0.0219 0.0226 0.0235 0.0227 0.0228 0.0239 0.0246 0.0238 
p2 0.0248 0.0254 0.0262 0.0255 0.0258 0.0268 0.0275 0.0267 
PJ 0.0262 0. 0264 0.0272 00.266 0.0273 0.0279 0.0285 0.0279 

Mean 0.0234 0.0240 0.0249 0.0244 0.0254 0.0261 
L.S.D. 5% for P = 0.001 p = 0.001 

1\'1=0.002 M =0.002 
PM =0.004 PM =0.003 

Mn% 

Po 0. 0113 0. 0114 0. 0119 0.0115 0.0118 0.0120 0.0125 0.0121 
r. 0. 0119 0.0122 0.0129 0.0123 0.0124 0.0129 0.0135 0.0129 
Pz 0.0124 0.0127 0.0132 0.0127 0.0129 0.0134 0.0138 0.0134 
PJ 0.0132 0.0137 0.0153 0.0141 0.0137 0.0145 0.0161 0.0148 

Mean 0.0122 0.0125 0. 0133-r-·-
0.0127 0.0132 0. 0140 

L.S.D. 5% for P = 0.001 p =0.0 01 
1\1 = 0.001 1 M =0.002 

PM =0.003 PM =0.002 
Zn% 

Po 0. 0072 0.0074 0.0076 0.0074. 0.0075 0. 0078 0.0080 0.0078 

r. 0.0074 0.0075 0.0078 0.0076 0.0077 0.0079 0.0082 0.0079 
' Pz 0.0077 0.0078 0.0081 0.0078 0.0080 0.0082 0.0085 0.0082 

PJ 0.0080 0.0081 0.0085 0.0082 0.0083 0.0086 0.0089 0.0086 
Mean 0.0076 0. 0077 0.0080 0.0079 0.0081 0.0084 

L.S.D. 5% for P = 0.001 p = 0.001 
M =0.002 M = 0.001 
Pm =0.002 PM =0.002 
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Table( 6): Effect of applied phosphatt-, micronutl"ients ami their interactior,~ on total 
carbohydrates, crude protein ami st-ed oils concentrations of sunflower 
plant grown under newly reclaimed soils. 

r-· -
Seasons First season {2007) Second season (2008) 
r----
Treatments Mo M1 l\1 2_J_ Mean Mo Mt M2 Mean 

Total carbohydrates of seeds ( mg/ g) 

Po 124.31 125.35 132.99 127.55 129.50 132.40 139.50 133.80 
PI 127.10 131.12 141.39 133.20 132.40 138.50 148.30 139.73 
Pz 133.35 137.95 149.77 140.36 138.90 145.70 157.10 147.23 
PJ 139.31 153.84 165.31 152.82 145.10 162.50 173.40 160.33 

Mean 131.02 137.07 147.36 136.48 144.78 154.58 
--'-·· .. -
L.S.D. 5% for P = 2.07 : P=2.14 

M = 1.80 M = 1.86 
PM =3.59 PM =3.71 

Crude protein of seeds % 

Po 13.74 13.74 14.25 ! 13.91 14.31 14.52 14.95 14.59 
Pt 14.26 14.20 14.81 14.42 14.85 15.00 15.53 15.13 
Pz 14.60 14.90 15.25 14.92 15.21 15.74 16.00 15.65 

PJ 15.36 15.52 16.04 15.64 16.00 16.39 ·16. 83 16.41 
Mean 14.49 14.59 15.09 15.09 15.41 15.83 

L.S.D. 5% f{)r P = 0.13 p = 0.16. 
M =0.11 l\1 =0.14 

PM =0.23 PM =0.23 
Seed oils% 

Po 28.80 29.83 30.43 29.69 30.00 31.50 31.92 31.14 
P, 29.62 30.41 32.18 .l_~o. 74 30.85 32.12 33.75 32.24 

Pz 29. 84. 30.64 33.03 31.17 31.08 32.35 34.65 32.69 

PJ 31.63 33.82 37.58 34.34 32.95 35.72 39.42 36.03 
Mean 29.97 31.17 33.30 31.22 32.92 34.94 

L.S.D. 5'~o for P = 1.03 ' p = 1.09 
T =0.89 T = 0.94 

PT =1.78 PT =1.89 
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attributed to that P play an important role in enhancing metabolic process such 
as photosynthesis,· starch synthesis and a constituents of high energy phosphate 
compounds. .. · 

In view ofthe obtained results, it could be concluded that application 
of micronutrients as a foliar spray solution at the concentration of 0.3% and 
phosphate (P20 5 15.5%) at the rate of300kg/fed for sunflower (cv. Sakha 53) 
should be achieved high sufficient cellular solutes enable them to overcome 
carbonate of soils, particularly in the newly reclaimed soils, and consequently 
producing economic seed and oil yields under such soil conditions. 
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