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ABSTRACT

Two field experiments were conducted at Ismailia Agricultural
Research Station during two successive seasons 2002/2003 and 2003/2004
to evaluate the effect of Fe, Zn and their mixture applied by different methods
as grains coating, grains soaking, foliar spray and soil application on wheat
yield and grain quality in sandy soils.
irrespective of the application methods, the obtained data revealed that
grains and straw yields and the investigated yield attributes as well as grain
protein, K, Fe and Zn contents were significantly increased by the studied
micronutrients application. The highest values were induced by application of
Zn singly or in combination with Fe treatments. Grain phosphorus content
was not significantly affected by application of the studied micronutrients.
Grain coating method with Zn and / or Fe had beneficial effects on wheat
production and its quality compared to the other application methods, as the
following order: grains coating > foliar spray > soil application > grains
soaking. On the other hand, methods of application had no significant effects
on straw yield. grain P and K contents.

INTRODUCTION

In Egypt, great attention has been done for increasing of wheat crop
per unit area. Extensive researches have become an urgent necessity to
increase its production and improve its quality.

Application of micronutrients is an important factor to improve wheat
crop and its grain quality. it is worth to noting that the Egyptian soils are
suffering from deficiencies of some micronutrients, especially in sandy and
calcareous sandy soils. The most deftcient micronutrients are Zn, Mn and Fe
(El-Fouly et al., 1984). The efficiencies of micronutrients fertilization are
mainly dependent on the time and methods of application.

Foliar spray of wheat with micronutrients is commonly used under
Egyptian conditions, it was found to have a positive effect on yield and its
components by many investigators. El-Awady and Abdel-Naim (1390)
obtained the highest yield of wheat by double foliar application of 0.4 % Zn as
ZnS0O, at tillering and booting stages. Also, Dahdoh (1997) reported that the
highest grain yield was obtained by foliar application of 0.5 % Fe + 0.25 % Cu
or 0.5 % Zn + 0.5 % Mn (each as sulphate form}. Foliar application of Fe, Zn
and Mn significantly increased grains and straw yields of wheat plants (Abdel-
Hadi et a/. 1987 and 1990, Hassan ef al, 1992 and Mousa ef al. (1994).
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Chemical composition of grains and straw yield of wheat plants was also
affected by micronutrients application. Sayed et al. (1984) found that, foliar
application of Fe, Mn, Zn and Cu increased the grain yield of wheat plants
and the uptake of N, P, K, Ca, Mg, Zn, Mn, Fe and Cu contents either in grain
or shoot system. While, Negm and Zahran (2001) found that foliar application
of Fe, Zn and Mn as a mixture at booting or tillering stages increased wheat
grains and straw yields and its components as well as grain protein and
potassium contents, whereas, grain contents of P, Fe, Zn and Mn were not
significantly affected by micronutrients application.

In Pakistan, the response of wheat plants to the addition of
micronutrients as soil application was alsc studied by several waorkers,
Chaudhary et al. (2001), Mian et af (2001), Kaya et al. (2002) and Salarzai
and Bajaw (2002) who found that yield and yield components of wheat crop
were affected substantially with soil application of zinc sulphate except plant
height and straw yield.

Khan and Jamil {(1998) found that the addition of Zn, Cu and Fe as
soil application alone or in combination significantly increased the contents of
Zn, Cu and Fe in wheat plants. On rice crop, a comparative effect of three
different methods of zinc application {soaking, spraying and soil appiication)
was studied by Khan ef al. {2003a and 2003b) who found that yield, yield
components, N, K and Zn of paddy and straw were significantly increased
over control irrespective of application methods. He added that, soil
application of Zn was superior to the other treatments.

Recently, additional methods of application have been developed
including seeds coating by micronutrents compounds. Shinlnkov (1987)
stated that seed treatment with micronutrients tefore sowing is a very
valuable procedure for supplying micronutrients.

Ghaly et al. (1991) found that com grain yield was markedly
increased with increasing the amount of coating Zn, Mn and Fe alone up to
the rate of 0.3 g of each element per one kg of seeds. While, Eissa et al.
(1995) revealed that application of mixture containing Zn, Mn and Fe as
seeds coating of wheat crop grown on sandy soils, significantly increased
plant height, grain yield and 1000 grain weight as well as Zn, Mn, Fe and
protein contents in wheat grains.

The aim of the present study was to investigate the effect of Fe and
Zn chelates applied singly or in combination as grains coating, grains
saaking, foliar spray and soil application on wheat production in sandy soils.

MATERIAL AND METHODS

Two field experiments were conducted during 2002/2003 and
2003/2004 growing seasons at Ismailia Agricultural Research Station,
representing sandy soils, to study the response of wheat crop to some
micronutrients chelates i.e. Fe and Zn individually as well as its combination
by using different methods of application as grains coating, grains soaking,
foliar spray and soil application and their effect on wheat grains and straw
yields as well as some chemical contents of grains.
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Wheat variety (Giza 168) was sown at the rate of 60 kg / fed. in rows, 20 cm
apart at the end of November in both seasons under sprinkler irrigation

system.
Representative soil

samples

(0-30 cm)

weare

taken before

perfarmance of the experiment. Scrme characteristics of soil samples were

determined according to the methods described by Chapman and Pratt
(1961), Jackson (1973) and Soltanpour {1985) as shown in Table (1).

Split plot design with four replicates was used. The area of each plot
was 10.5 m?. The main plot was the kind of ricronutrient; Fe and Zn-EDTA
applied alone cor in combination, and cne treatment as control {without
micronutrients}. The sub-plot included methods of application.

Table 1: Some chemical characteristics of the experimental soil.

L ; . BEE 2™
Soil properties season season

EC mmohs/cm ( 1: 5ext) 0.25 0.33
pH (1:2.5susp.} 7.38 7.51
Available N*  (ppm} 36.24 42.07
Available P*  {(ppm} 3.16 2.74
Available K*  (ppm) 43.22 48.63
Available Fe*  (ppm) 1.26 1.42
Available Zn*  (ppm) 017 0.23

LAvaulable Mn** (ppm) 1.58 1.37
Available Cu™ (ppm) 0.82 0.93

* Low level ** Adequate level (Soltanpour,1985)

Grains and plants were treated as follows using chelate forms of
micronutrient and Triton-B material as a spreader agent:

l- Grains coating treatments.

1-Control (grains were pre-treated with Triton-B anly).

2-Grains coating with 0.3 g Fe / kg grains (6% Fe-EDTA).

3-Grains coating with 0.3 g Zn / kg grains (14% Zn-EDTA).
4-Grains coating with 0 3 g Fe + 0.3 g Zn/ kg grains (as a mixture).

ll- Grains soaking treatment.

1-Control (grains soaking In water).

2-Grains soaking in 0.3 g Fe /L (6% Fe-EDTA).

3-Grains soaking in 0.3 g Zn /L (14% Zn-EDTA).
4-Grains soaking in 0.3 gFe + 0.3 g Zn/L (as a mixture).

lll- Foliar spray treatments.

1-Control (spraying with 0.5 ml Triton-B / L).

2-Foliar spray with 0.3 g Fe /L (6% Fe-EDTA).

3-Foliar spray with 0.3 g Zn / L (14% Zn-EDTA).
4-Foliar spray with 0.3 gFe + 0.3 g Zn/ L (as a mixture).

IV- Soil application treatments.

1-Control { without micronutrients application)

2-Addition of 2 kg Fe-EDTA (6%Fe)/ffed.

3-Addition of 1 kg Zn-EDTA (14%2Zn)/fed

4-Addition of 2 kg Fe + 1 kg Zn-EDTA/fed. (as a mixture},
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Grains 'of wheat were soaked in Fe andfor Zn-solution as pre-
treatments to full cover the grains for 6 hours. Wheat plants were received
two foliar spray of micronutrients, 45 and 60 days after sowing, the volume of
spray solution was 400 L/fed. using Triton-B as a surfactant agent (0.5 mi/).
Grains coating and soil application of micronutrients treatments were carried
out just before planting. All experimental plots received 30 kg P.Os as super-
phosphate {15 % P;0s) and 24 kg KO as potassium sulphate (48% K O) as
recommended rates before sowing. Nitrogen fertilizer was added at the rate
of 100 kg Nifed. as ammonium sulphate (20.6%N) in five equal doses,
starting from sowing and every two weeks.

At harvesting, grains and straw yields of each plot were weighted,
then were estimated as ardabffed. and ton/fed., respectively. Some yield
attributes i.e. plant height (cm), spike length (¢cm} and 1000 grain weight (g)
were recorded. Composite grains samples were taken, dried at 70 °C, ground
and 0.5 g of sample was subjected to wet ashing. Aliquots were taken for N
determination using the micro-kjeldahi method as described by A.O.A.C.
{1970), then multiplied by 5.7 to obtain protein percentage. Phosphorus was
determined colourimeterically and potassium was estimated by flame-
photometer according to Jackson {1973). Fe and Zn in grains were estimated
by Atomic Absorption Spectrophotometer. Data were subjected to statistical
analysis according to Snedecor and Cochran (1971).

RESULTS AND DISCUSSION

Grains and straw yields:

Data presented in Table {Z) showed that grains and straw yields of
wheat plants were significantly positive responded to micronutrients
application during the two seasons, the mean increment percentages of
grains yield (mean of two seasons) were 15, 23 and 24 while they were 15,
35 and 26 for the straw yield compared to the control treatment due to Fe, Zn
and (Fe + Zn) treatments, respectively. lrrespective of the methods of
application, the highest grains yield was obtained with the mixture of (Fe +
Zn) treatments. While, the highest value of straw yield was observed when Zn
treatment was added, the differences between the two treatments due to
grains and straw yields were not significant. These increases could be
explained on the basis of scil analysis, which showed that the availability
levels of Fe and Zn (as ppm in soil) are considered lower than the critical
level reported by Soltanpour {1985). Similar results were cbtained by Abdel-
Hadi et al (1990), Hassan et al. (1992), Mousa et &/. (1994) and Negm et a/
{2001) on wheat crop and Khan et al. (2003a) on rice crop. Cancerning the
micronutrients applied by different methods, the obtained data in Table (2)
clearly showed that the grains ecoating method was superior to the other
application methods as regard to wheat grains yield, followed by foliar spray
treatment. However, the difference between them was not significant during
the two growing seasons. This may be due to that grains coating method
provides the wheat seedling with important micronutrients under study in its
critical time of development. In this regard, Eissa et af (1995) revealed that
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application of Zn, Mn and Fe as seed coating of wheat crop grown in sandy
soils, significantly increased grain yield and its components. Also, Kausar and
Rashid (1999) found that application of Zn either as ZnO or ZnSQ, at the time
of sowing is recommended for wheat.

Table 2. Grains and straw yields of wheat as affected by some
micronutrients application methods during 2002 /2003 and

2003 /2004 seasons.
Treatment Grains yield Straw yield
{ardabffed.) {tonffed.)
: . Method of 12 2 1 P }
M:cronutneﬂ application season | season Mean season seascm—E&arl
Coating | 8,22 740 | 681 403 3.26 365
Soaking 6.18 7.97 7.08 3.30 3.46 338
Spraying 6.44 7.32 6.88 37 3.94 3.83
Control Sail application 5.83 8.18 7.0 3.56 3.69 3.63
Mean 6.17 7.72 6.95 3.65 3.59 362
Coating B.11 8.04 8.58 423 4.39 4.3
Soaking 7.49 7.46 7.48 3.82 3.30 3.86
Spraying 7.89 8.45 B.17 4.45 L 4.25 4.35
Fe Soil application 7.74 7.92 7.83 4.38 3.83 4.11
Mean 7.81 822 | 802 | 422 4.09 4.16
Coating 873 9.87 9.20 4.96 522 5.09
Soaking 7.88 8.14 8.01 425 4.64 4.45
Spraying 8.07 9.22 8.65 4.72 565 5.19
Zn Soil application 8.02 8.65 8.34 4.69 4.94 4.82
Mean 822 8.97 8.55 4.66 512 4.89
Coating 8.24 1002 9.13 4.38 5.05 472
Soaking 7.95 8.27 8.11 397 433 415
| Spraying 8.17 878 B48 | 464 4.90 477
Fe+Zn Soil application 8.02 9.37 8.70 4.43 4.81 4.62
2an EXE XK 861 | 4.36 477 | 457
Mean Coating 793 9.08 8.51 4.40 4.48 4.44
of Soaking 7.37 7.96 7.687 3.84 4.08 3.96
application Spraying 7.64 8.44 8.04 438 469 4.54
Method Soil appiication 7.44 853 | 7.99 4.27 4.32 4.30
L.S5.D at 0.05 for:
Microoutrient (A) 0.36 0.48 0.52 0.86
Method of application (B) 0.24 02¢% N.S N.S
{A) x (B) 0.49 0.67 N.S N.S

Yield attributes:

Data in table (3) indicated that appiication of studied micronutrients
with different methods significantly increased the yield components of wheat
plants; i.e. plant height, spike length and 1000-grain weight during the two
growing seasons compared with the controf treatment. Zn treatment gave
higher mean wvalues than those obtained with the other treatments, the
average relative increments of plant height, spike length and 1Q00-grain
weight were 9, 21 and 7%, while they were 6, 19 and 6% due to the addition
of (Fe + Zn) treatment, respectively. The relative increases in vyield
components over control treatment were obtained irrespective of the
application methods. Grains coating with Zn and /or Fe treatments gave the
highest 1000-grain weight than the other methods during both seasons; while
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plant height and' spike length were affected positively in the 2™ season only.
This could be due to the available Zn in soil was insufficient (0.17 and 0.23
ppm) and its application was very important for plant growth and yield
production. Moreover, the efficiency of Zn and /or Fe treatments was more
pronounced under application them as grains coating method. On the other
hand, the metabolic function of Fe in plant in connected in some manner with
the supply of Zn (Oisen, 1977). Similar results were obtained by Eissa et a/
(1995), Negm et al (2001) and Kaya et al {2002).

Table 3. Yield attributes of wheat as affected by some micronutrients
application methods during 2002 /2003 and 2003 /2004

Seasons.
. . 1000
Treatment Plant height {cm) Spike length {cm) rain weight (g)
Micro- [ Method of | 1% 2 Toenl 1° ™ Toeanl T 22 Ty
nutrient | application|season season season|season season|season| " Co"

Coating | 716 | 739 | 728 | 742 | 758 |7.50| 41.07 | 4205 4156
Soaking | 734 | 706 | 720 | 7.63 | 7.26 |7.45| 40.63 | 40.10 |40.37
Spraying | 71.9 | 727 | 723 | 759 | 765 |7.62| 4024 | 42.57 |41.41
control | S.appli* | 721 | 734 | 728 | 7.38 | 7.47 |7.43| 41.37 | 4092 |41 15
Mean 723 | 727 | 725 | 751 | 749 [750] 40.83 | 41.41 |41.12

Coating 76.3 783 (773 | 844 B.53 | 8.49 ] 4242 | 4333 |42.88
Soaking 755 | 719 | 737 | B.26 802 | 8.14 | 41.74 | 43.15 (4245
Spraying | 74.1 769 | 755 | 9.03 862 | 8.83 | 4215 | 4433 |43.24
Fe S.appii ~ 74,6 721 734 | 834 838 |8.36 | 41.52 | 4167 |41.80
Mean 75.1 748 | 750 852 839 | 8.46 | 42.06 | 43.12 |42.55

Coating 819 | 831 |825| 983 | 955 |9.94| 4539 | 44.29 |44.84
Soaking 766 | 749 | 758 | 8.87 B.43 | 8.65 | 43.05 | 43.86 |43.46
Spraying | 801 | 81.4 | 80.8 | 915 | 9.20 |9.18| 43.55 | 4513 |44.34
Zn Sapplir | 769 | 773 | 771 | 9.08 B63 | 8.86 | 42.94 | 4232 |42.63
Mean 789 | 792 | 791 | 926 | 895 |9.11 | 43.73 | 43.90 |43.82
Coating 771 BOG [ 789 946 | 916 | 931 | 43.86 | 4586 |44.86
Soaking 756 745 751 8.93 B.47 | 8.70| 4243 | 4200 (4222
Spraying | 753 | 80.2 [ 778 | 9.22 903 [9.13 | 4427 | 4528 |44.78
Fe+Zn | Sappli* | 738 | 779 1759 | 886 | 846 [8.66| 43.35 | 43.06 |43.21

: Mean 75.5 783 ;769 | 912 8.78 | 8.95 | 43.48 | 44.05 |43.77
Mean Coating 767 | 790 |779 | 8.81 871 [B876| 4319 | 43.88 14354
of Soaking 753 | 730 | 742 | B42 805 [8.24 | 4196 | 4228 |42.12
appli. | Spraying | 754 | 778 | 766 875 | 863 |B63| 4255 | 4433 43.44
method | S.appli.” 744 752 | 748 | 842 8.24 | 8.33 | 4240 | 4192 |42.20
L.5.D at 0.05 for:

Micronutrient {A} 26 1.9 0.55 0.37 0.94 0.68
Method of appli. (B} N.S 1.3 NS | 025 0.61 | 049
(A) x (B) 33 24 0.68 0.49 1.02 1.16

* S.appli. = Soil application

Grain contents of protein, phosphorus and potassium:

Data presented in Table (4) clearly indicated that, application of Fe,
Zn and their mixture significantly increased grain protein content over the
control treatment irrespective of the application methods, the mean relative
increases during the two seasons were; 34, 46 and 44%, respectively. These
increases in grain protein could be due to the important function of Fe and Zn
for the enzymes of amino acid synthesis in protein formation. in this
connection, Polykarpochkia and khavkin (1972} reported that Zn deficiency
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inhibited the growth of roots and leaves of maize plants and inhibited the
protein synthesis and the accumulation of the majority of free amino acids.
Moreover, Amberger (1974) mentioned that the amount of protein in Fe
deficiency leaves is lower but the total concentration of free amino acids is
much higher than that in the control. Also, Zn is necessary for RNA and
protein synthesis.

Table 4. Grain contents of protein, P and K as affected by some
micronutrients application methods during 2002 /2003 and
2003 /2004 seasons.

Protein Phosphorus Potassium
Treatment %, %, %
Micro- | Method of | 1% ‘ 2= l 1 2 14 2
Lnutrient application [season|season Mean 5eason|season Mean season|season Mean

Coating 8.29 | BB7 | 858 0328 | 0.355 |0.342| 0.97 101 | 0.99 |
Soaking 814 | 865 1 840( 0317 ] 03N 0.344L1.03 0.84 | 094

Spraying 843 | 806 | 8700370 | 0362 [0.366) 092 | 095 | 0.94
control | S.appli.* 745 | B41 | 7.93 035210344 |0348] 095 | 0.89 | 0.92

Mean 8.08 | 873 | 84103420358 [0350] 097 | 092 [0.95
Coating 10.87 | 12.07 [11.47| 0.366 | 0.368 [0.367 1.71 177 | 1.74
Soaking | 10.75 | 11.47 [11.12] 0.384 | 0.352 |0.368| 1.49 1.28 | 1.39
Spraying | 10.83 { 11.86 {11.39| 0.397 | 0,359 |0.378| 1.58 1.56 | 1.57
Fe S.appli.* | 1095 | 11.03 [10.99| 0.375 | 0.341 |0.358] 1.52 1.47 | 1.50

Mean 10.85 | 11.63 [11.24] 0.381 | 0.355 |0.368| 1.58 1.52 | 1.55
Coating 12,65 | 13.32 [12.99| G415 | 0.428 [0.422] 1385 1.88 | 1.87
Soaking | 11.35 | 12.17 [11.76( 0.392 | 0.410 |0.401| 1.57 1.67 | 1.682

Spraying | 12.11 | 12.78 [12.45]| 0409 | 0.396 |0.403| 166 | 1.78 | 1.72
Zn S.apph* | 11.47 | 12.51 |11.99) 0388 | 0.418 h403L1.es 1.59 | 164
!1 173

Mean | 11.89 | 12.70 [12.30] 0.401 | 0413 [0.407| 169 171

Coaling | 12.43 | 13.01 |12.72] 0.433 | 0431 [0.432| 182 | 188 | 185
Scaking | 1070 | 1240 [11.56] 0.386 | 0.399 |0.393| 1.54 | 1.70 | 1.62
Spraying | 1164 | 13.01 {12.33] 0.429 | 0.413 |0.421] 1.77 | 174 | 1.76

| Sappli | 1124 | 1220 [11.72] 0.364 | 0.421 |0393| 1.57 | 169 | 1.63
Mean | 11.50 | 1266 [12.08] 0403 | 0416 (0410] 168 | 1.75 | 1.72

Mean | Coating | 1706 | 1182 |1144] 0386 ( 0.396 0391 1.58 | 163 161 |
of Soaking | 10.23 | 1117 {10701 0370 | 0.383 {0.377| 141 | 1.37 | 1.39

1122 0.401 | 0382 (0.392) 148 151 | 150

appli Spraying | 1075 | 1168
10.66| 0370 | 0.381 |0.376] 143 | 143 [ 142

method | Sappli* | 1028 | 11.04
’ L S Dat.05for.
Micronutrient (A} 085 Q93 N.S N.S Q.55 0.48

Method of appli (B} | 0.61 | 0.48 NS | NS NS | NS
(A)x {B) 113 | 096 NS | NS | NS | NS

* S. apnli. = Soil application

Regarding the methods of application, it was noticed that grains
coating method was superior to the other ones, followed by foliar application
method, especially with Zn alone or in combination with Fe. These findings
were in agreement with those obtained by Abdel-Hadi et a/ {(1990), Hassan ef
al (1992) and Negm and Zahran {2001) who found that the grain protein
content responded positively to the addition of Zn, Mn and Fe.

On the other hand, phosphorus content in wheat grains was not
significantly affected by application of Fe and /or Zn, whereas grain
potassium content was significantly positive responded regardiess the
methods of application. These results agree with those obtained by El-Kadi et
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al (1975), Negm and Zahran (2001) on wheat and Khan et a/ (2003b) on rice
crop.

Grain content of Fe and Zn:

As for Fe and Zn concentrations in wheat grain, the obtained data in
Table (5) indicated that grain content of Fe was significantly increased by
application of Fe, Zn and their mixture treatments regardless the methods of
application, the average relative increments over the control treatment were;
26, 11 and 18 %, respectively. The least value of Fe in wheat grains was
obtained by the addition of Zn treatment. This could be due to the
antagonistic effects between Fe and Zn {Tandon, 1989).

Table 5. Grain contents of Fe and Zn as affected by some
micronutrients application methods during 2002 /2003 and

2003 /2004 seasons.
Fe Zn
Treatment
i { ppmm ) { ppm )
. ) Method of 1 2~ 13 2
Micronutrient application |season|season Mean season |season | Mean

Coating 2838 | 273.2 | 2785 | 293 3186 | 305
Soaking 290.2 | 275.2 | 2827 | 241 297 | 269
Spraying 288.7 | 280.3 | 2845 | 258 31.4 286
Control Soil application| 285.1 | 268.7 | 2769 | 274 294 | 284
Mean 287.0 | 274.4 | 2807 | 267 305 | 285

Coating 3574 | 397.4 | 3774 358 439 | 399
Soaking 3442 | 3281 |336.2| 327 397 | 362
Spraying 3355 | 3714 | 3535 | 335 428 | 38.2
Fe Soil application| 339.7 | 348.3 | 3440| 35.2 401 37.7

Mean 3442 | 361.3 (3528 | 343 416 | 380
Coating 3286 | 3264 (3275 587 686 | 63.7
Soaking 3150 | 287.7 [301.4| 402 56.7 | 48.5
Spraying 3206 | 3144 | 3175 429 64.1 53.5
Zn Soil application] 310.3 | 2948 | 302.6] 451 60.2 | 52.7
Mean 3186 | 3058 [312.2| 46.7 624 | 546

Coating 3472 | 358.7 | 35301 479 586 | 53.3
Soaking 317.7 | 3204 |319.1 | 422 494 | 458
Spraying 3254 | 3346 (3300 456 548 | 50.2
Fe+2Zn Soil application| 323.8 | 327.1 | 3265 | 395 504 | 450

Mean 3285 | 335.2 | 3319 438 53.3 | 486

Mean Coating 3293 | 3389 | 3341} 429 507 | 468

of Soaking 3168 | 302.8 | 3098 | 3438 439 | 394
application Spraying 3176 | 3252 (3214 370 48.3 | 42.7

Method Soil application| 314.7 | 309.7 | 3122 | 368 450 | 409
L.8.D at 0.05 for:

Micronutrient (A) 12.7 14.4 6.2 86
Method of application (B} 7.9 9.8 4.4 5.1
(A} x (B) 19.3 233 9.9 13.2
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Zn content of wheat grains was recorded the highest significant
increments due to the addition of Fe, Zn and their mixture. On the mean of
two seasons, the relative increments over control were 33, 91 and 70%,
respectively. Application of Fe treatment has less effect on Zn content of
grains.

Regarding the application methods of micronutrients, it was noticed
that, the grain coating method was more effective than the other treatments;
especially with Zn alone or in mixture with Fe. Similar results were obtained
by Abdel-Hadi ef af (1984) on soybean, Chaudhary et af {2001) on wheat
crop and Khan et af (2003b) on rice crop. Who found that application of Zn
either as soil application or foliar spry increased Fe and Zn contents in rice
grains.

Moreover, Eissa et al (1995) mentioned that, the application of Zn,
Mn, Fe and B as seeds coating treatments significantly increased wheat yield
and grain nutrients contents.

From economical peint of view, it could be concluded that the
application of Zn alone or in combination with Fe as grains coating method is
superior to the other methods of application in producing high quantity and
quality yield of wheat grown under sandy soils conditions.
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