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T WO field experiments were conducted on the Experimental Farm

of El-Gemmeiza Agric. Res. Station, Agric. Res. Center for two
seasons; 1998/99 and 1999 /2000. The aim of these experiments was
to evaluate the impact of coating Faba bean seed {Giza 2 variety) with
certain micronutrients on the production and mineral composition of
both Faba bean seeds and straw. Zn, Mn and Fe were applied by a
seed coating method individually or in all possible combinations in
EDTA- form at a rate of 0.3g for either Zn or Fe and 0.15 g for Mn/kg
secds. The mean results of the two growing seasons could be

summarized as follows:

1- Yield components (number of branches and pods/ m2; plant height
in cm; weight of seeds in g/ plant and 100 seed weight in g } as
well as seed, straw and biological yields in kg/eddan were
positively affected by the application of Zn, Mn and Fe, either
individually or in mixtures. In this respect, the maximum
responses were observed with the triple treatment, followed by the
double and single treatments, in a descending order.

2- Among the dual treatments, the mixtures of{Zn+Fe) and (Zn+Mn)
gave the highest increments for the above-mentioned parameters

whilst, Zn and Fe gave values higher than those of Mn.

3- Nitrogen, phosphorus and potassium contents in both seeds and
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straw were significantly increased by seed coating with various
micronutrient treatments, especially with the triple one.

4- Application of the investigated micronutrients alene or in
combinations caused significant increases in their content in both
seeds and straw and also promoted the contents in other
micronutrients. In the meanwhile, triple and dual treatments had
superior effects.

5- Seed and straw yields were significantly correlated with its content
of Zn, Mn and Fe as the following multiple regression equations:

Y =4204 429X, +33X,+ 047Xy (2 =098)
Y, =4726+18K,** + 10X, + 052Xy (2 =093)

Where;

Y, and Y, indicate the mean values of sced and straw yields,
respectively in (kg/fed.).

Xi’ X2 and X3 indicate the mean values of Zn, Mn and Fe content,
respectively in (g/fed).

** significant at 0.01 level.

Keywords : Faba bean, Seed coating, Zn-Mn-Fe.

As Faba bean takes the first place among the most important legumes raised in
Egypt, back- up research has been focussed on this particular crop to maximize its
production through efficient fertilization.

In general, micronutrients are not applied regularly to plants with common
fertilizers and fertilizing with macronutrients only is likely to promote imbalance
between macro-and micronutrients, as well as between individual nutrients.
Furthermore, Egyptian soils have a high pH and CaCO5 - content and low
content of organic matter. Under such conditions, availability of most
micronutrients to plant is reduced (Mengel and Kirkby, 1982 and Amin et al.,
1988).
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The essential roles of micronutrients in plant metabolism, as activators or
co-factors in all vital processes of a plant, can not be ignored. This lcads
undoubtedly to an increase in the crop production, which is considered as the
main goal in this respect (El-Kabbany et al.,1996). In this connection, the
increase in Faba bean yield as affected by micronutrients has been reported by
many workers such as Amin et al. (1988), Osman et al. (1991) and Azer et al. (1992)
They showed that application of micronutrients significantly increased all yield
components, as well as seed and straw yields. Amin ef al. (1988} also found that
seed and siraw yields, 100-seed weight, grain nitrogen and mineral contents
increased due to the application of Zn, Mn, Fe and Cu simultaneously. Crawford
et al. (1989) indicated that with both Mn-deficiency and toxicity, accumulation
rates of fresh weight, dry weight, N,P and K in cucumber plants, were lower than
with Mn-sufficiency.

There is no doubt that nutritional interaction between iron and zinc exists in
plants. Lindsay and Norvell (1969) indicated that the explanation for this
interaction is not completely understood. Waly (1996) on pea, found that there is
a compgetition-effect for Zn- application on Fe-content. However, Hassan (1996) and
Nassar (1997) on wheat hinted to the positive effect of Zn on Fe-uptake. Mn-Fe
interactions are also reported by many investigators. Some of them (Azer et al, 1992
and Waly, 1996) noticed that there is an antagonism relation between Mn and
Fe, whilst others (Tbrahim and Shalaby, 1994 and Nassar, 1997) reported that Mn-
application increases Fe-uptake .

Applications of micronutrients to soil and foliage have historically been
made. Recently, an additional method of application has beep developed,
including seed coating with such micronutrients. Osman et al. (1991), Shams
El-Din (1993) and Nassar (1997) attributed the efficiency of seed coating methods
with micronutrients to its effect on the proliferation of roots through the soil.
This leads the plant roots to absorb more nutrients and to correct the suitable
requirements of Zn, Mn and Fe for plants, consequently producing a high
quantity and quality yield.

Therefore, the aim of this work was to throw some light on the effect of

addition of Zn, Mn and/or Fe by seed coating on the quantity and quality of Faba
bean grown in alluvial soil.
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Material and Methods

Two field experiments were conducted at the El-Gemmeiza Agric. Res.
Station, Agric.Res. Center, during two successive scasons (1998/99 and 1999 /2000)
to compare the effect of some micronutrients, i.e. Zn, Mn and Fe applied
individually or in combinations as seed coating on Faba bean production.

Soil samples were taken before sowing and prepared for determining physical

and chemical properties as shown in Table (1).

TABLE 1. Physical and chemicat analysis of investigated soil samples.

Season 1998/99 19992000 |
1- Physical analysis:

. Coarse sand (%) 3.14 2.26
Find sand (%) 20.28 14.58
Silt (%) 24,95 28.75
Clay (%) 51.63 54.41
Soil texture clayey clayey
Total CaCO, (%5) 333 412
Organic matter (%) 1.65 1.80

II- Chemical analysis :
pH (1 soil: 2.5 water suspension) 7.90 2.10
EC (dS/m, 1 soil : 5 water extract) 1.25 1.58
Soluble ions {m.eq. /100 g soil, I soil : § water extract)
1- Cations :
Ca'™ 1.10 1.50
Mg™ 0.90 1.30
Na" 4.10 4.70
K* 0.20 0.40
©2- Anions ;
COy" - -
HCOy 1.40 1.70
Ccr 4.00 5.00
S04 0.90 1.20
Available nutrients (ppm):
1- Macronutrients:
N (1 % Potassium sulphate extract) 21.20 25.00
P { 1 M sodium bicarbonate extract) 8.00 9.60
K (1 M ammonium acetate extract} 440.00 498.00
2- Micronutrients (DTPA extract)
Zn 1.00 1.30
Mn 7.50 8.90
Fe 8.70 11.00
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Faba bean, Giza 2 cultivar, was planted in rows on November 22 and 26 in
the 15 and 29 season, respectively. The treatments were arranged in complete
randomized blocks with four replications. The plot arca was 10.5m? (3x3.5m).

Fertilizers consisted of 15kg N/fed. as ammonium sulphate (20.6%N) and
30kg P,O5 /fed. as superphosphate (15%P, 04 ). N-fertilizer was added 25 days
after planting, whereas P-fertilization was added before planting.

Coating treatments were carried out before planting. Seeds were coated with
Zn, Mn and Fe at rates of 0.3,0.15 and 0.3 g/kg seeds, respectively. Seeds were
first damped with a solution of a sticker substance (Triton B) and mixed with the
chelated substance of tested micronutrients. Then, the coated seeds were air dried
just before sowing.

At maturity(26 and 29 April for the 1% and 2@ season, respectively), Faba
bean plants were harvested and the following characters were recorded :

1- Plant height (cm) 2-Number of branches and pods/m2

3- Number of seeds/plant.  4-Seed weight (g/plant).

5- 100-seed weight (g). 6-Seed, straw and biological vields(kg/fed.)

From each plot, samples of both seeds and straw were dried, ground and wet
digested using a HyS04-HCIO acid mixture. In the digested product, nitrogen
was determined with a micro-kjeldah! apparatus (Chapman and Pratt, 1961).
Phosphorus was determined colorimetrically, according to Watanabe and Olsen
(1965). Potassium was determined using a flame photometer (Richards, 1954).
Zinc, manganese and iron were determined using an atomic absotption spectroscope
(Chapman and Pratt, 1961).

Al collected data were statistically analyzed according 1o Gomez and Gomez
(1984).

Results and Discussion
1-Effect on yield and yield attributes

Yield artributes
Data in Table (2) indicated that, in both growing seasons, the number of
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branches and pods/m2 of Faba bean plants significantly increased with application
of different treatments of micronutrients. However, there were no significant
differences between in plant height (cm), seed weight (g)/plant and 100-seed
weight (g). The maximum values of all above-mentioned parameters were
attained with the application of Zn, Mn and Fe simultaneously, whilst the Ieast
increments were recorded when micronutrients were applied individually.
Double mixtures gave intermediate values.

The enhancing effect of the investigated elements on the number of branches
and pods may be atiributed to changes induced by these nutrients in the
endogenous hormone ratios (Szirtes et al., 1986 and Ibrahim and Shalaby, 1994) .
The increases of both the seed index (100-seed weight) and the seed weight
/plant may be due to these elements enablling the plants to grow well and to
improve the transfer of the photosynthetic substances from leaves to seeds during
the synthesis processes because of their effects on the enzymatic group.
Consequently, the weight of seeds increases, according to Waly (1996) and Nassar
{1997)on wheat. The superior effect of Fe- treatments, compared to the other
individual treatments, is in agrecment with that obtained by many investigators
such as El-Gayar et al. (1988) on Faba bean plants.

Seed and straw yields

Concerning the effect of the micronutrients under investigation on seed, straw
and biological yield of Faba bean, data presented in Table (3) indicated that all
aforementioned parameters were positively affected by the different treatments,
but there were no significant differences between the various treatments. Triple
treatment (Zn+Mn+Fe) was superior in this respect. The mean values for the two
seasons revealed that the increase of seed yield, compared to the contro]
treatment, was 58.2% for triple mixture treatment 22.2 to 38.5% in case of dual
mixtures and 9.9 to 17.4% in case of individual treatments. For straw yield, the
corresponding increases were 61.5%, between 37.3 to 52.8% and between 30.1
to 39.1% respectively.

The positive effects of the micronutrients under investigation on both seed
and straw yields can be explained as follows:
1- Sced yield is a function of the number of pods/mz, seed yield/plant and
100-seed weight. These parameters ar¢ positively affected by micronutrients
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TABLE 2. Effect of investigated micronutrient treatments on the content of photosynthetic pigments (mg/plant) in Faba bean leaves

at 70 days age.
Np. of branches /m* No. of pods/m” Plant_ height{cm) No. of seeds/plant  |Seed weight(g/plant)]  100-seed weight
™ 1 Lzri g | 2nd Lu. tst | 20d 18 Lzml ist ngg lM Tat | 2nd
season n | Mean 0D Reason niseason jseason | Mean | season feason | Mean [season keason eaanon eason | Mean
Cuntrul 250 211 211 8.3 932 1903 ]-1039 | 1236 | 1138 29.1 320 306 154 184 j174] 5602 | 57.4?4 56,73
Zn . 269 238 254 1020 { 1237 | 1129] 1068 | 1265 | 1167 s 36.7 343 18.7 20 | 204 | 5822 | 59.76 | 58.9%
Mn 250 229 240 §6.5 1075 iOZ.U 1055 | 1264 | 1160 299 | 360 330 l‘.l’.4 208 | 19.1 ] 27.13 | 5767 | 5740
Fe 250 [ 241 246 | 1070°) 1110 | 1090 104..1 1724.0 1144 3.7 372 | 345 8.5 zz; 204 | 5816 | 59.25 | 58.71
Zn+Mn 13 269 2901 |'HZO | 1304 11212] 1303 | 1323 | 1213 345 400 37.3 20.7 243 | 2251 60.09 | 61.10 | 60.60
Znt¥e 344 28.2 31:3 1129 | 1472 {1308 109.5 | 13i.7 | 12086 36.1 40.5 293 . 222 257 | 240 | 6049 | 63.45 | 61.97
Ma+Fe 297 254 2716 1110 | 1287 | 1199 1070 | 1297 | 1184 326 376 35.1 194 229 | 212] 5900 | 6068 | 59.84
Zat+Mn+Fe 362- | 330 34.5 1180 | 1683 1432] 1169 | 1348 | 1259 | @2 | aa9 | 426 | 255 | 292 {224 63 | 6372 | 637
LSD.ats% 66 59 6 | 127 { 350 [ 194] N5 | NS | NS NS N5 [ NS [ NS | NS [ NS| N5 | N5 | N3
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TABLE 2. Effect of some micronutrients on seed, straw and biological yield (kg/fed.)
on Faba bean.

Seed yield Straw yield Biological yield Seed/Straw

Treatments (kgffed.) (kg/fed.) (kg/fed.) Ratio

st | Znd | It | 2nd 1t | 2pd 1 | 2pd

seuson {season | Mean fsewson | seuson | mean [season | semson | Mean |seuson [sewson | Mean
Control 573 | 643 | 608 | 632 678 | 65511205 1321 |1263|0.91¢ 0.95/0.93
Zn 656 | 772 | 714 (877 | 944 | 911 |1533| 1716 |1625/0.75|0.82|0.79
Mn 608 | 728 1 c68 |B08 } BG5S | 85231416 1623 1152010.75;0.81|0.78
Fe 648 778 1 713 1855 | 943 {899 1503|1721 [1612|0.76{0.83 [0.79
Zn+Mn 727 [ 853790902 | 976 939 |1629) 1829 11729/0.81 |0.87 |0.84
Zn+Fe 780 | 903 | 842|983 | 1019 (1001]1763) 1922 |184310.7910.89{0.84
Mun+Fe 681 | 804|742 874 | 923 1899 11555 1727 11641|0.7810.87 | 0.83
Zo+Mn+Fe | 896 |1027| 962 [1019 1097 [1058(1915] 2124 [2020(0.8810.940.91
LSD.ut5% NS | NS5 | NS | NS NS | N5 | N8 | NS | NS

addition (Table 2). Hence, yield is also increased. Likewise, straw yield is a
product of plant height and number of branches/m2. So, straw yicld increased
with increase of these measurements (Tabie 2)

2- Zn, Mn and Fe are involved directly or indirectly in formation of starch, protein
and other biological components in Faba bean seeds through their role in the
respiratory and photosynthesis mechanisms, as well as their roles in the
activity of various enzymes (Monged et al., 1993).

3-These micronutrients play important roles in stimulating the vegetative growth
through increasing cell size and leaf area. Thus, the rate of photosynthesis
increases (Mahmoud et a/., 1987).

4- The aforementioned trace elements delay the senescence of plants through
raising the level of IAA, chlorophyll content and native assimilation ratio
(NAR) in leaves. Thus, total dry matter accumulation and yield components
increase (Kumar et al., 1988).

The biological yield is the summation of seed and straw yields. Hence, it can
be concluded that it increases as a result of increasing the above mentioned two

fractions (Table 3).
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The highest values of seed, straw and biological yields recorded with the
triple treatment (Zn+Mn+Fe) may be due to the suitable balance among them.
This enables the plants to grow well. As a result, yield components increase.

When the seed to straw ratio in both seasons was considered, the differences
between the treatments were pronounced as shown in Table (3). This can be
explained on the basis of the role of micronutrients under study in both the
vegetative and reproductive stages. In this connection, Badr et al . (1996) reported
that the role of specific micronutrients in prolonging the vegetative stage was
accompanied by a competition between vegetative and reproductive growth.

2- Effect on macronutrients content

Data presented in Table (4) show that for the two seasons, N, protein, P and
K contents in both Faba bean seeds and straw significantly increased with the
addition of Zn, Mn and Fe, individually or in double and triple combinations.

The synergistic effects of these elements on the macronutrients content can
be attributed to the following reasons:

1- Increasing the corresponding values of seed and straw yields, (Table 3).

2- These elements play important roles in assimilation processes e.g. protcins
and nucleic acids synthesis, (Delvin and Withman, 1983) . They are considered
essential components of various enzymes necessary for metabolic mechanisms
(Vallee and Wacker, 1973) .

3- Trace elements under investigation play a role in assimilation processes of
organic and inorganic phosphorus compounds (phospholipids, phosphoproteins
and phosphocarbohydrates).

Among the individual treatments, Fe and Zn surpassed Mn, whereas, in case
of dual additions, the treatment of (Zn+Fe) gave the greatest value, followed by
the treatments of (Zn+Mn) and (Mn+Fe), respectively.

The statistical analysis indicates that in most cases no significant differences
exist between the individual treatments compared with each of the other ones or
between the dual treatments. However, significant differences between the dual
and individual treatments and between the triple treatment and the oher ones
were registered. In this respect, Waly (1996} on pea and Nassar {(1997) on wheat
found that the addition of micronutrients simultaneously gives an additional
enhancing effect in NPK contents, compared with the individual applications.
*oreover, the superior effect of the triple treatment may be due to the suitable
b.alance between the aforementioned micronutrients, which enable the plants to
Er-ow well and to absorb more quantities of NPK,
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TABLE 4. Effect of some investigated micronutrients treatments on macronutrients content (kg/fed.) in Faba bean seeds and straw.

N _Protein in seeds P K .
Seeds Straw ’ . Secds Straw Seeds Straw
Trestments 15t | 2nd st | 2pd 1g | 2pd “J
season peaton | Mean feason [season | Mean keason fseason [Mean| 1.3¢ | 224 gt [ fust | e Tt

Ceaitrol 151 197 | 174 | 32§ 31 [ 315 | = lfif 109 | 2.02 [ 275 {239} 0.28 [0A4{ 036 | 3.70 | 600 | 585 | 770 {5461 610
Za 227 | 268 | 248 | 51§ 53 | s2 | w2 | 1es | 155 | 294 | 355 |a2s| 047 o602 | 670 | 742 | 705 | 12401050 1220
Mn 180 | 245 [ 203 | 44 | a4 | a4 | w3 | s § 133|238 333 |286] 0ar |oss]|oss | 622 | 603 6.58 | 10.90 [11.00| 11.00
Fe. 240 | 271 [ 256 | s1 | s4-{ 53 | 150 | 169 [ 160 | 271 | 3.65 |3.8] 049 [090 (070} 681 | 764 | 722 [ 1260 10.90] 12.30
Za+Mn 285 [ 314 [ 300 ] 60 | 67 | 64 | 178 | 196 | 187 | 3.26 | 404 [3.65] 065 |1.03] 084 | 787 | 8.0 | 820 | 140 [13:20] 137
ZniFe 310 | 28| 24| 70 | 73 | 72 | 194 | 210 | 203 | 356 | 440 |398] 079 {135 1.07] 850 | 949 | 900 | 1580 |1a.60] 15.20
N iFe 261 | 200 | 276 | 55 | s9 | s7 | 163 | | 172|287 [ 377 [332] 057 [est ]| 730 | 821 | 79 [ 13.00 [12.40| 1270
Zu+Mn+Fe 370 | 402 | 386 | 78 | 54 | s1 | 2n | 2 | 200 417 [ 530 {478 096 |191] 1441080 {1100 10.90 | 18.60 |17.20] 1750
LSDars% €6 [106 |47 |07 |07 |06 |33 |46 [342 065 | 140 (070 008 (B30 1007 | TH |2 [T IR TS

TLE
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3- Effect on micronutrients content

Data in Table (5) revealed that, for the two seasons, all investigated
micronutrient treatments increased the contents of Zn, Mn and Fe in both Faba
bean seed and straw, compared with the control treatment.

Mean values of the two seasons showed that the highest increments in Zn,
Mn and Fe contents in seed and straw were attained when seed coating was done
with the triple mixture of the aforementioned micronutrients, ie. (Zn+Mn+Fe).
In addition, application of any element individually significantly increased its
content in Faba bean sceds and straw and also enhanced the content of other
micronutrients in both the aforementioned two fractions. There were also
significant differences between the dual treatments including the element and the
other individual ones.

It is evident from Table (5) that the effect of treatments under investigation
on micronutrients content was more pronounced in straw than in seeds.

The above-mentioned results can be explained on the basis of raising the
corresponding values of both seed and straw yields. Faba bean seed coating with
Zn, Mn and Fe promotes the proliferation of roots and leads the plants to grow
well. Consequently, plant roots absorb more nutrients and correct the suitable
requirements of Zn, Mn and Fe. These results are in  harmony with those
obtained by Osman et al . (1991} on Faba bean and Hassan (1996} and Nassar
{(1997) on wheat. In addition, Osman ef al. (1991) indicated that more than 95%
of Zn required by Faba beans is supplied by diffusion. They also reported that
the role of iron in plants is affected by supply of Za.

Finally, it is worthy to notice that Faba bean seed and straw yields are
significantly correlated with the values of Zn, Mn and Fe contents in both the
above two fractions, under different treatments of micronutrients (Fig. 1). The
correlation coefficients between seed yield and Zn, Mn and Fe contents were
(.99, 0.94 and .098, respectively. For straw yield, the corresponding correlation
coefficients were (.92, 0.88 and 0.96. The simple regression equations were as
follows:

Y;=73+017X; Y, =-60+0.11X;
=-13 +0.04X, =-35 +0.08X,
=-34140.73X, =-517+1.25X,
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TABLE 5. Effect of investigated

micronutrients treatments on micronutrients content (g/fed.) in Faba bean seeds and straw.

Zn . Mn Fe
Seeds Straw Seeds Straw Seeds Straw
Treatntents 1st 2nd 15t 2nd '
season | season | Mesn | season | feason | Mean |18t | 15t | 15t (a4 15t |

heason [Mean| hespor | Mean season | Mean beugon | MNean
Controt 26 381 . 354 16.8 240 20.4 1157 140 ;12.8) 185 (2621224 ] 89 130 110 (283 392 346
Zn 414 62.5 520 325 437 0.6 147 | 182 |16.5] 33.7 | 389} 36.3 [ 146 197 1IN |445 | 680 | 563
Mn 35.!. 459 40!.6 231 338 2B.5 155 | 187 |17.8] 353 °[39.0| 372 | 108 158 [ 132 3l83 620 | 502
Fe 377 58.6 482 284 a0 347 13.7 } 182 J16.0) 32,1 {383} 352|160 | 234 {197 480 | 782 | 631
Zn+Mn 474 4.2 608 36.6 576 471 210 | 231 |22.1] 44.1 | 538 [ 490 | 167 243 1205 | 462 | 765 | 614
Zn-ljl-‘e 559 79.5 677 481 62.5 553 18.6 | 22.0 {20.3] 40.4 |43.2 | 41.8 {254 280 ] 267 593 893 [ 743
Mn+Fc 404 625 515 298 23 361 19.3 ] 21.8 j20.6) 42.2 [ 44.6] 434 | 188 250 1219 }502 ) 78L | 642
In+MatFe 90.7 102.7 2.7 56.2 716 649 288 | 295 [292] 524 | TOB 6].6- 308 433 [ 371 (718 | l0GS 86;!
Lsowtn || % %68 13.9 2.34 531 33 | 248| 770 [36%] 5706 (367 (416 | 81 | 423 445 [ 395 p36 | 348

PLE
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Fig. 1. Seed and straw yields of Faba bean (kg/fed.) as affected by micronutrients content

under different treatments of micronutrients (mean values of two seasons).
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Where, Y, and Y, indicate the mean values of seed and straw yields,
respectively in (kg/fed.).

Xl, X2 and X3 indicate the mean values of Zn, Mn and Fe content,
respectively in (mg/fed.).

The multiple regression equations were as follows:

Y =429.4429X,"" +3.3X, + 047X, (2 =0.98)
Y,=472.6 + 1.8X; " +L0X, +0.52Xy (% = 0.93)

From the foregoing results it can be concluded that seed coating with
micronutrients has a positive effect on the quantity and quality of Faba bean
yield. In this connection, triple application (Zn +Mn +Fe) attained the highest
values of Faba bean yicld and yield components as well as and macro-and
micronutrient contents followed by dual and individual treatments, respectively.
This reveals that application of micronutrients under investigation simultaneously
gives additional pnositive effects on all above- mentioned parameters. The
greatest response of Faba - bean plants to the ftriple treatment means that the
amounts of Zn, Mn and Fe in the soil under study are not sufficient to face the
requirements of Faba bean plants for these nutrients.

References

Amin, M.AA., Baza,M.S.M. and El-Gendy, F.H. (1988) Effect of the number of
sprayings of some micronutrients on the growth, vield and mineral composition of

broad bean plants. Annals of Agric. Sci, Moshtohor 26 (3), 2007.

Azer, §.A., Osman, A.O. and Ghaly, S. (1992) Effect of applying Mn through coating
method on the growth of some leguminous crops. Egypr. J. Agric. Res. 70 (4) , 989.

Badr, M.M., Abd El-Magid, A.A. and Monged, Nadia, O. (1996) Effect of soil and

foliar application of some micronutrierts on yield of wheat and barley. Egypr. J.
Appli. Sci. 11 (5), 82.

Egypt. J. Soil Sci. 42,No. 3 (2002)



EFFECT OF SEED COATING WITH SOME MICRONUTRIENTS... II 377

Chapman, D.H. and Pratt, P.F. (1961) “Methods of Analysis for Soil, Plant and Waters ™.

California Univ., Division of Agriculture Science.

Crawford, T.W., Jenlin, J.L. and Kuehl, R.O. (1989) Manganese and rates of growth

and mineral accumulation in cucumber. J. Amer. Soc. Hort. Sci. 114, 300.

Delvin, R.M. and Withman, F. (1983) “ Planr Physiology”, 4" ed PWS . Puplishers,

Willard Grant Press, Boston.

El-Gayar, M.A., Osman, A.O., Hegab, M.A. and Ali, S.A. (1988) Influence of
potassium and chelated iron fertilizers on yield component and elements content in
seeds of field bean (Vicia faba) in calcarecus soils. Annals of Agric. Sci., Moshtoher,
26 (4), 2285 .

El-Kabbany, E.A.Y., Mahrous, M.A.,, Hamada, A.A. and Darwech, A.A. (1996)
Response of wheat to foliar application of zine, iron and copper. Proc. 7th Conf.
Agronomy, 9-10 Sept. 1996,1-9.

Gomez, K.A. and Gomez, A.A. (1984)Statistical Procedures for Agricultural Research.
John Wiley and Sons. Inc, New York. '

Hassan, Amira H.M. (1996) Biochemical studies on the role of some micronutrients on

some monocotyledons. M.Sc.Thesis, Fac. of Agric., Cairo Univ., Egypt.

Ibrahim, M.E. and Shalaby, M.H. (1994) Effect of some micronutrients and methods
of their application on growth, yield and mineral composition of wheat. Annals of
Agric. Sci., Moshtohor 32 (3), 1371.

Kumar, K., Arvind, K., Vidyasagar, R. and Rao, K. (1988) Studies on growth and
activity of photosynthetic enzymes in sorghum bicolor (L) as influenced by
micronutrients. Proc. Indian Natl. Sci. Acad. Part. B Biol. Sci. 54 (1), 75.

Lindsay, W.L. and Norvell, W.A. (1969} “A Micronutrient Soil Test for Zn, Fe, Mn and
Cu” Soil Sci. Amer. Madison Wisconsin, U.S.A.

Egypr. J. Soil Sci. 42, No. 3 (2002)



378 K.E. NASSAR ef al.

Mabhmoud, M.H., Abd El-Aziz, 1., El-Sayed, A. and Ashoub, M.A. (1987) Effect of
soil and foliar application of zinc on yield component and mineral content of two

varieties of barley in different soils. Annals Agric.Sci., Ain Shams Univ. 32 (1),199.

Mengel, K. and Kirkby, E.A. (1982) “Principles of Plant Nutrition.” Publisher,
International Potash Institute, P.O. Box, CH-3048 Worblaufen-Bern, Switzerland: 655.

Monged, N.Q., Baza, M.S. and Mawardi, A, (1993) The respouse of wheat yield to some
micronutrients application under the condition of seven governorates in A.R.E.
Egypt.J. Appl. Sci. 8 (2}, 521.

Nassar, K.E.M. (1997) Some factors affecting the absorption of micronutrients by plants.
Ph.D. Thesis, Fac. of Agric., Menofiya Univ., Egypt.

Osman, A.O., Hegazy, M.H. and Ghaly, S. (1991) The effect of seed coating with
certain micronutrients on the yield of Faba bean. J. Agric. Res. 69 (2), 351.

Richards, L.A. (Ed.) (1954) “Diagnosis and Improvement of Saline and Alkali Soil ” .
U.S. Dept. Agric. Handbook No. 60.

Shams El-Din, H.A.L (1993) Application methods and rates of some micronutrients on
wheat plant. Ph. D. Thesis, Fac. of Agric., E{-Mansoura Univ., Egypt.

Szirtes, V., Szirtes, J., Varga, S., Balassa, J., Mate, 1. and Bainfal, J. (1986). “Hormone
centered theory and practice of the application of foliar fertilizers in winter wheat and
other cereals “ Foliar Fertilization”, Alexander (Ed.) Martinus Nijhoff Publishers, pp.
346-377.

Vallee, B.1. and Wacker, W.E. (1973) Metallo proteins. In : H. Nevrath: “ The Proteins ".

5, Academic Press, New York.

Waly, Amal F.A. (1996) Effect of some micronutnents on biochemical components of
some plants. M.Sc. Thesis, Fac. of Agric., Cairo Univ., Egypt.

Egypt. J. Soil Sei. 42, No. 3 (2002)



EFFECT OF SEED COATING WITH SOME MICRONUTRIENTS... I 379

Watanabe, F.S. and OQlsen, 8.R. (1965} Test of ascorbic acid method for determining
phosphorus in water and NaHC03 extracts from soil. Soil Sci. Soc. Amer. Proc 29,
677

{Received 11/ 2000)

aladl Jaddl Lo
,:,atlJ:A_-n_aJGUJS.nJJ‘,_mAUUJ.cJ__A:lUJf_Y
L AT ealiadl

:d’ﬂlb%d’*u-bh—h“—lﬂul&“ilJLﬂw‘f)s
Ol e saas Lasiua

— el 5 il 3 il slilly b Y B s
geta — a-_;._n_‘ls

Bmaalls Ll 500 gt Va3 S lalia S5 500 Gaandild
Tl yd O iy Yo oo/ VA48 VAR ARRA T30l aang J5LA
ke sl Sotadddy oli 3G aldt Jadd] | pdn winlis 5l
Lt laidl aliadt e Ladlyia oy hilly wopmrall dyeaa

ool b Haddl gt ISy (g hally (5 oS

G b5 e (Y 8 e i) (palad b Jaid yia ciidi
¥ Joaer ) Lalddl Yo gea b agaally Saiadly 5 aliey
2oV Jamary waadly eyl b Slle pheyiipal )/ e aa
b aliadl oia il ady L (il Ula b 4d paS/ pe
SRS LIRS RN SR R D T X L DR

sl ainya NS Liileaa | Unau g iht pilant o, Lal by

Egypt. J. Soil Sci. 42, No. 3 (2002)



380 K.E. NASSAR eral.

DA Wil 1 ke Juasslly

o ol Bl jull p g g (g phaall pualiadt Lilia) ool -\
s32) (galalt Jgill Jpamn s 2lipSa 30l A1 ballie 3550
/o935 a9 aae — lall p LS )1 = Ya/ a0l g p il
Sl G adadl Jguans Buby )y elbiSy (a0 WU 55y - wlas
Sblan ¥ adl cddas ady. Slad/ el guadl Jpaally
il yuatiall LA Waladf e B! oy Ll pacal
ke bl o8 LS AT eodle lad) Lads { sanalb pudasl 4+ ols ) )
Rl

Sais Bapd aid Lpaan s phali sualiall cdlalas Ly ¥
Walew gl ( uiasdl + el Yo ( amsall + a3 ) Lalabaa
riall paliadl daallas Ula b elliy ( apaall +3aiasll)
g Ll oaa sl ol p L, laa pf Loy 28040
e ae ali 3y apaall Lilial sie Gslawd| 1) geaall oy lil]
realiatd Bu,ild ealaladl 2, Lie aie ) Sopiaidl Lals]

{ bedrn goialt

Al grieall jaliall cobalass (galudl Jyddl 03y Chalis guf -

o gl e ARy il (g na s b Listall a5

b pdl Se padadl g aias SISy guili gty pdon pilhy

S aliad Ly il i sde poddl el b s sy

g Ll abial ladlaay |yl Cinlis LAY Lnaias
Baphie ualiadly

o Lpias 3l T udl gydnall saliodl Wbl caiia £
e Liilial conat LaS SRR 5 aiall e JS o Lalg3ias
M 5 Wl siae baly ) s g rieall ealinll o LA s polaaiel
saliadb mdlalas oudigds gaall i by Cadaboadl on oS0l
T U S PR ) P [ P AL S| P L | P SN |
it e la L

Egypt. J. Soil Sci. 42, No. 3 (2002)



EFFECT OF SEED COATING WITH SOME MICRONUTRIENTS... I 381

el ]l e Laalsany Ligias hilly 5 adcall o s baus ) -0
CaS b Slaas¥l o¥alae el coiay ady . suaally 3oaia iy
— L5yl

COEYH Saiaia TLY 0L Yo AHEYA JE = L0l Jyaan s

(« M= bla ¥ el ) paa
SO Giate VAT VA EVY = hall Jyeans

(- AV = hlayY Jelas) s

Egypt. J. Soil Sci. 42, No. 3 (2002)



