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WO FIELD experiments were carried out at the Experimental

Farm of Assiut University during the two successive winter
seasons 2013/2014 and 2014/2015. The aim of this study was to
investigate the effect of three sowing methods (i.e broad casting
method, broad casting on the terraces with width 1.5 m and drilling on
the terraces with width 1.5 m and the distance between rows 15 cm)
and microelements foliar application (two levels) on two bread wheat
cultivars and their economical visibility. The obtained results indicate
that all measured traits exhibited significant differences in response to
sowing methods; moreover, microelement foliar application scored
significant differences in yield and yield components. drilling on
terraces sowing method gave the highest mean value of grain and
biological yields as compared with broad casting method, which is the
common sowing method for wheat. Furthermore, cultivar Shandawel-
1, developed in Upper Egypt, surpassed the other cultivar Misr-1 in
its yield under the experiment conditions.

Keywords: Wheat, Triticum, Sowing method, Microelement foliar
application .

Wheat is one of the most important cereal crops in the world especially in developing
countries, as its production equals to 25.6 % of all cereals (FAQO, 2013). In Egypt, the gap
between production and consumption is about 48 % as wheat is the main source of
carbohydrates (FAO, 2013). The limitation of water resources in Egypt led to develop
new methods of wheat sowing to reduce the irrigation requirements of it without affecting
its yield, which can maintain extra amount of water for reclaiming new soils to fill the gap
of wheat production. During irrigation, water logging may cause great crop injury due to
oxygen depletion, so that if we could save plants from this logging, crop yield could be
enhanced. In spite of its need in small amounts, micronutrients are necessary for overall
performance and health of the wheat plants (Rehm & Albert, 2006 and El-Fouly et al.,
2011). When plants do not receive sufficient amount of nutrients, symptoms of deficiency
will appear on it and hence its growth, metabolism and reproductive phase will be
affected (Potarzycki & Grzebisz, 2009). Intensive cropping systems usually led to
reduction of soil fertility by the time. Microelements foliar application is very useful when
roots cannot provide or absorb nutrients for any reason (Babaeian et al., 2011and Parinaz
etal., 2012). By using the best sowing method with the appropriate method of fertilization
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the crop can find the best conditions for growth and gain the better yield. Therefore, the
objective of this study was to investigate the effect of sowing methods and microelements
foliar application on two bread wheat cultivars and their economical visibility.

Materials and Methods

Plant material and experiments

The present study was carried out at the Experimental Farm of Assiut University (lat.
27°18'N, long 31° 16' and alt 53 m a.s.l.) during the two growing seasons 2013/2014 and
2014/2015 using two local bread wheat cultivars (CV) (Triticum aestivum L.), i.e., Misr-1
and Shandawel-1. The mechanical and chemical analyses of the experimental sites of the
soil are presented in Table 1

TABLE 1. Some physical and chemical properties of experimental sites

Properties 2013/2014 2014/2015
Mechanical analysis
Sand 26.20 26.60
Slit 24.20 23.00
Clay 49.60 50.40
Soil type Clay Clay
Chemical analysis
pH 7.73 7.80
Organic matter % 174 162
Total N% 0.08 0.07
Total CaCO5% 117 1.20

The above analysis was carried out by the Agricultural Research Center Soil, Water
& Environment Res. Institute, Unit of Analysis & Studies. Sowing was done in
November 20" and 25" in the first and second seasons, respectively. Nitrogen, P and K
used at 220, 75 and 120 kg ha™ according to the recommendation, from sources of urea
(with 46% N), triple super phosphate (with 46% P,0s) and potassium sulfate (with 50%
K,0), respectively, were added to all treatments (plots). The field experiments were
carried out using randomized complete block design (RCBD) with a strip plot
arrangement of treatments with four replicates. Sowing methods and microelements foliar
application were assigned to the strip plots in vertical and horizontal direction, while
cultivars were arranged in the sub plots. Three sowing methods with 120 kg ha™ seeding
rate were used in this study as follows:

1. Broad casting method (SM,).

2. Broad casting on the terraces with width 1.5 m (SMy).
3. Drilling on the terraces with width 1.5 m and the distance between rows 15 cm (SM).
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Microelement foliar application (4.0% zinc, 4.0% iron, 3.0% manganese, 0.5%
copper, 1.5% boron, 0.05% molybdenum, 2.2% magnesium oxide and 1.3% sulphur) had
been applied with 960 g ha™ concentration using two doses one after 25 days after sowing
followed by another dose after 20 days.

Characters, sampling and measurement

By the end of May after maturity, a sample of guarded plants from each sub plot was
taken to measure traits including, plant height in cm, number of spikes m, spike length in
cm, spikelet number spike™ and 1000-kernel weight (g). Whole plots (3 x 3.5 m) were
harvested and converted to t ha™ for biological yield t ha, grain yield t ha™ and harvest
index, in the two growing seasons. All cultural practices were done according to standard
recommendations for sowing wheat in Upper Egypt. All data were analyzed using the
analysis of variance (ANOVA) by MSTAT-C (1991) software package. Means were
compared by revised Least Significant Difference (LSD) at 5% level of significant (Steel
& Torrie, 1981).

Economic evaluation of the coefficients applied

To determine wheat farming feasibility according to three planting methods and with
or without microelements foliar application, analysis was carried out on cost structure and
revenue using the partial budget analyses. The analyses were done both to the total cost
and cash cost using a price level and wage rate prevailing at the location (Table 10).
Farming is financially and economically feasible if the gross B/C value is more than one.
Formulation of the gross B/C is as follows (Benny & Andy, 2010):

Gross B/C Ratio was performed using the formula as follows:

P X
Gross ch= Bi Q
1

where: P is Grain or straw price (LE/T ), Q is Grain or straw yield (t / ha) and Bi is the
production cost (LE/ ha)

Results and Discussion

Plant height

Results in Table 2 demonstrate that, there were significant variations in plant height in
response to the sowing methods in the 1 season, while in the 2™ season it was highly
significant. Moreover, cultivars and microelement foliar application had a highly
significant and significant effect on plant height in the 1% and 2™ seasons, respectively.
Broad casting method surpassed the other two methods and the tallest plants were 89.1
cmand 91.4 cm in the 1% and 2™ seasons, respectively. It might be due to the competition
between plants, as in this method grains are not distributed in uniform spaces (Soomro et
al., 2009). From our results, we could find that cultivar Shandawel-1 was taller than
cultivar Misr-1 in the two growing seasons (Table 3). Finally, microelement foliar
application increased plant height by 4.1% and 2.4% in the 1% and 2™ seasons,
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respectively. This might be due to enhancing plant growth, which led to taller plants.
Furthermore, there was significant interaction between cultivars and sowing method in
the two growing seasons and the tallest plant (92.8 cm) have been observed on cultivar
Shandawel-1 with broad casting method in the 1* season and broad casting on terraces in
the 2™ season. In addition, there was highly significant interaction between sowing
method and microelements application in the 2™ season only and the tallest plant (91.6
cm) was observed with broad casting method with foliar application. Moreover, the
second order interaction was highly significant in the 1% season only and the tallest plant
(92.8 cm) was obtained in broad casting sowing method with microelement foliar
application in cultivar Shandawel-1.

TABLE 2. Effect of sowing methods (SM) and microelements foliar application (FA) on plant
height of two wheat cultivars (CV) during 2013/2014 and 2014/2015 seasons

A Seasons 2013/2014 2014/2015
CM SM1 SMZ SM3 Mean SM1 SMZ SM3 Mean
Stencewell | €93 | 873 | 862 | 876 | 925 | 883 | 893 | 900
+16 | +29 | #10 | +11 | +09 | 09 | +15 | +08
FA, Misr 1 863 | 820 | 833 | 839 | 900 | 835 | 884 | 873
07 | £10 | #13 | 208 | #19 | #12 | 206 | #11
Mean 878 | 847 | 848 | 87 | 913 | 859 | 88 | 887
+10 | #17 | 209 | 208 | #11 | £11 | 208 | 07
28 | 875 | 915 | 906 | 920 | 928 | 917 | 921
Shandawel-l | 51 | 413 | w18 | +14 | 208 | #11 | =07 | 205
FA, Misr 880 | 903 | 848 | 877 | 912 | 81 | 899 | 894
+34 | +04 | 02 | +12 | +06 | 06 | 00 | +06
Mean 904 | 89 | 82 | 892 | 916 | 899 | 908 | %08
23 | 08 | #15 | 209 | 05 | £12 | 205 | 05
Shendael 1 911 | 874 | 88 | 891 | 923 | 905 | %05 | 911
+18 | 15 | +14 | 209 | 06 | 16 | 209 | 05
Misrd 872 | 82 | 841 | 858 | 906 | 83 | 892 | 883
+16 | #17 | 07 | 08 | +10 | 09 | 04 | +06
Vean 891 | 88 | 865 ) 914 | 879 | 898 ]
+13 | #11 | #10 +06 | +10 | +05
- FA o *
cv o e
SM 183 159
SM x FA NS 069
R. LSD o35 FAXCV NS NS
SMxCV 202 229
SM x FAx CV 258 NS

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.

Number of spikes m?

The data in Tables 3 show that, number of spikes m? was affected significantly with
sowing method and microelement foliar application in the two growing seasons, while,
the effect of cultivars was not significant in both seasons. The highest mean value of
spikes number m was obtained from drilling on terraces method (547.5 and 524.6 spikes
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m? in the 1% and 2™ seasons, respectively), which exceeded all other two sowing
methods. This might be due to uniform distribution of plants, which resulted in lower
competition and better growing conditions. These results are in agreement with those
obtained by Soomro et al. (2009). Foliar application with microelements had a significant
and highly significant effect on plant height in the 1% and 2™ seasons, respectively as it
increased number of spikes m? by 12.0 % and 12.8 % in the 1% and the 2" seasons,
respectively. This could be due to the enzymatic activity enhancement and microelements
effectively increased photosynthesis (Masoud et al., 2012). Likewise, the interaction
between sowing methods and cultivars also have a significant effect on number of spikes
m? in the first growing season only as the maximum spike density was observed in
cultivar Misr-1 with drilling on terraces (565.4 spikes m?).

TABLE 3. Effect of sowing methods (SM) and microelements foliar application (FA) on
number of spikes m? of two wheat cultivars (CV) during 2013/2014 and

2014/2015 seasons.
Seasons 2013/2014 2014/2015
FA é{\//l SM1 SMZ SMg Mean SM1 SMZ SM3 Mean
handawel-1 | 4730 | 4895 [ 5152 | 4926 [ 4640 | 4830 | 4610 | 4693
4331 | 189 | +27.1 | #150 | +78 | 4279 | 124 | 199
FA, Misr-1 4253 | 4683 | 5244 | 4726 | 4320 | 4930 | 4760 | 4670
4268 | #232 | +120 | #165 | +94 | #137 | +220 | +114
Memn 4491 | 4789 | 5198 | 4826 | 4480 | 4880 | 4685 | 4682
4215 | 144 | 138 | #111 | #83 | #144 | 120 | +74
5765 | 5275 | 5440 | 5493 | 5195 | 5260 | 5630 | 5362
Shandawel-l | 5o 0s | 1134 | 2205 | 210 | 29 | 84 | 440 | +147
FA, Mis-1 4570 | 5305 | 6063 | 5313 | 4635 | 4990 | 5985 | 5203
4317 | #233 | #79 | +221 | #435 | +73 | 481 | 219
Meax1 5168 | 5290 | 5751 | 5403 | 4915 | 5125 | 5808 | 5283
#381 | #125 | +184 | #150 | +228 | #73 | +218 | +130
Shandawel-1. 5248 | 5085 | 5296 | 5209 | 4918 | 5045 | 5120 | 5028
#367 | 129 | 193 | #139 | #112 | #157 | 287 | +111
Misr-1 4411 | 4994 | 5654 | 5020 | 4478 | 4960 | 5373 | 4937
+199 | #192 | #168 | 148 | #2215 | +73 | 256 | +133
Men 4829 | 5039 | 5475 ] 4698 | 5003 | 5246 .
229 | #112 | #132 +130 | +84 | +188
Fu FA * ox
cV NS NS
SM 4894 3659
SM x FA NS NS
R. LSD o5 FAXCV NS NS
SM x CV 36.61 NS
SM x FA x CV NS NS

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.
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Spike length (cm)

Result in Tables 4 highlight that, sowing methods affected spike length highly
significant in the two growing seasons. The lowest mean value of spike length (11 cm)
obtained from broadcasting method in the 1% season, however in the second season the
lowest mean value (11.2 cm) was recorded by broad casting on terraces method. On the
other hand, the highest mean value (12.2 cm) was obtained from drilling on terraces sowing
method in the two growing seasons. The superiority of drilling method on terraces might be
due to less number of spikes m? which led to better growth conditions. These results are in
agreement with those reported by Sikander et al. (2003). Microelement foliar application
played a highly significant role in spike length in the two growing seasons, as spike length
increased by 4% in both seasons. Narimani et al. (2010) had reported similar results. In the
same trend, genetic diversity between the two cultivars affect spike length and cultivar Misr-
1 surpassed Shandawel-1 in the two growing season. Finally, sowing method x cultivars
had a highly significant effect on spike length in the two growing seasons; in addition, foliar
application x sowing method had a highly significant and significant effect on spike length
in the 1% season the 2™ seasons, respectively. Moreover, foliar application x cultivar had a
significant effect on spike length in the two growing seasons. Also, the second order
interaction had a highly significant on the spike length in the 2™ season only.

TABLE 4. Effect of sowing methods (SM) and microelements foliar application (FA) on spike
length (cm) of two wheat cultivars (CV) during 2013/2014 and 2014/2015 seasons

A Seasons 2013/2014 2014/2015
CM SM; | SM, | SMs | Mean | sM: | sm, | sMs | Mean
shandewelL | 108 | 113 | 118 | 113 | 90 | 114 | 120 | 108
+01 | +02 | +01 | +01 | 201 | 05 | +02 | +04
. . 123 | 125 | 115 | 125 | 107 | 116 | 1L
FAo Misr-1 190?1 J_fog iO.g 10.451 iO.g 18.2 iO.g iO.g
Mean 103 | 118 | 121 | 114 | 107 | 110 | 118 | 112
+02 | +02 | 02 | +02 | 07 | 03 | +01 | 0.2
handawell | 146 | 109 | 114 | 113 | 118 | 114 | 122 | 118
+01 | +05 | 02 | +02 | +01 | +05 | +01 | 0.2
FA, Misr1 118 | 125 | 130 | 124 | 114 | 107 | 130 | 117
+04 | +01 | 02 | +02 | 204 | +02 | +03 | +03
Mean 117 | 107 | 122 | 119 | 116 | 110 | 126 | 117
+02 | +04 | +03 | +02 | 202 | 03 | 02 | 02
112 | 111 | 116 | 113 | 104 | 114 | 121 | 113
Shandawel-1 +02 | 202 | 01 | +01 | 05 | +03 | 01 | 202
Misr1 108 | 124 | 128 | 120 | 129 | 107 | 123 | 116
+04 | +01 | 02 | +02 | +03 | 01 | +03 | 0.2
Mean 10 | 117 | 122 | _ 112 | 110 | 122 ]
+02 | +02 | 02 +04 | +02 | 02
F1 ) FA *% *xk
est CV *% *
SM 0.33 0.56
SM x FA 052 0.54
R.LSD oo  FAXCV 0.46 0.44
SM x CV 054 0.52
SM x FA x CV NS 0.70

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.
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Spikelet number spike

It is evident from Table 5 that, sowing method had a highly significant effect
on spikelet number spike™ in the first growing season, while it Was significant in
the second growmg season. The highest spikelet number splke (21.7and 22.0in
the 1% and 2™ seasons, respectively) was observed in sowing method dr|II|ng on
the terraces. Moreover, microelement foliar application was significant in the
two growing seasons and increased spikelet number spike™ by 4% in both
seasons. On the other hand, cultlvars and all interactions hadn’t any significant
effect on spikelet number spike™ in the two growmg seasons, except the
interaction between sowing method x foliar application in the 2™ season only, as
it was significant and the highest mean value (22.4 spikelet spike™) was obtained
from broad casting method with no foliar application. Moreover, second order
interaction was significant in the second season only.

TABLE 5. Effect of sowing methods (SM) and microelements foliar application (FA)
on spikelet number spike™ of two wheat cultivars (CV) during 2013/2014
and 2014/2015 seasons

Seasons 2013/2014 2014/2015
FA CM SM1 SM2 SM3 Mean SM1 SMZ SM3 Mean
Shandawel-1 18.8 20.0 22.0 20.3 22.3 18.5 225 211
+0.3 +0.4 +0.4 +0.4 +0.2 +0.0 +0.9 +0.6
FA, Misr-1 18.5 20.3 21.3 20.0 205 20.3 22.3 211
+0.4 0.4 +0.4 +0.4 +0.4 +0.3 +0.7 +0.4
Mean 18.7 20.1 21.7 20.2 21.4 19.4 22.4 21.1
+0.2 +0.3 +0.3 +0.3 +0.4 +0.4 +0.5 +0.4
20. 20.7 21. 21. 22. 22. 22.2 22.
Shandawel-1 i'g.i 18.7 io.g 10.2 :O.Ez) tl.g +0.5 tog
. 20. 20.7 21. 20. 22.2 21.2 21.2 21.
FA Misr-1 igg 18.6 10.2 18.2 +03 | +07 | 04 tog
Mean 20.4 20.7 21.8 21.0 22.3 21.8 21.7 21.9
+0.4 +0.4 +0.5 +0.3 +0.2 +0.6 +0.4 +0.2
19.7 20.3 219 20.6 22.4 20.4 22.3 21.7
Shandawel-1 +04 | 04 | +04 | 203 | 01 | 09 | 05 | 04
Misr-1 19.4 20.5 21.6 20.5 21.3 20.8 21.8 21.3
+0.5 +0.4 +0.3 +0.3 +0.4 +0.4 +0.4 +0.2
Mean 195 | 204 | 2.7 | _ | 219 | 206 | 220 | _
+0.3 +0.3 +0.3 +0.2 +0.5 +0.3
F FA * *
test CcV NS NS
SM 0.51 1.16
SM x FA NS 1.31
R. LSD (5 FAxXCV NS NS
SM x CV NS NS
SM x FA x CV NS 1.78

NS non-significant.
, " = significant at 0.05 and 0.01 probability, respectively.

1000-kernel weight

Analysis of variance in Table 6 indicate that, sowing method had a highly
significant effect on 1000-kernel weight in the two growing seasons. It increased
from 41.1 g in the broad casting method to 44.9 g with drilling on terraces
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method in the first season, moreover in the second season, it increased by 9%
under drilling on terraces method as compared to broad casting method. Similar
finding was declared by Naresh et al. (2014). Foliar application with microelement
affected 1000-grain weight highly significantl in the first season and significantly
in the second season. 1000-kernel weight increased by 4% and 5% in the 1% and
2" seasons, respectively. It seems that, microelement foliar application increase
1000-kernel weight due to enhancement of photosynthesis and more assimilate
transferred to grains, which increased 1000-kernel weight (Safyan et al., 2012).
These results are in harmony with those obtained by Narimani et al. (2010). In
the same trend, variation between the two genotypes had a significant effect on
1000-kernel weight in the first growing season and cultivar Misr-1 surpassed
cultivar Shandawel™. Finally, all interactions were not significant except, sowing
method x cultivar in the two growing seasons and the second order interaction in
the 2" season only.
TABLE 6. Effect of sowing methods (SM) and microelements foliar application (FA)
on 1000-grain weight of two wheat cultivars (CV) during 2013/2014 and

2014/2015 seasons
A Seasons 2013/2014 2014/2015
SV SMy | SM, | SMs | Mean | sM: | sM, | sMs | Mean
handawell | 386 | 445 | 434 | 421 | 388 | 442 | 450 | 426
+01 | +04 | +07 | +08 | 206 | +07 | +0.9 | +0.9
. 417 | 431 | 447 | 432 | 420 | 434 | 425 | 42
FAo Misr-1 +0.3 18.4 +0.9 13.5 J_ro.g ig.Q iO.ZS% i0.£61
Mean 401 | 438 | 440 | 427 | 404 | 438 | 437 | 426
+0.6 | +0.4 | +06 | +05 | +07 | +05 | +06 | +05
handawell | 417 | %56 | 455 | 443 | 419 | 457 | 462 | 446
+03 | +02 | +03 | +06 | 06 | +05 | +02 | +06
A, Misr1 424 | 455 | 462 | 447 | 428 | 465 | 469 | 454
+05 | +04 | +03 | +05 | 208 | 02 | +03 | +06
Mean 420 | 456 | 458 | 445 | 424 | 461 | 466 | 450
+03 | +02 | +02 | +04 | +05 | 03 | 202 | +04
Shandanel 1 401 | 451 | 444 | 432 | 404 | 450 | 456 | 436
+0.6 | +03 | +05 | +05 | +07 | 05 | 05 | +06
isr 1 421 | 443 | 454 | 439 | 424 | 449 | 447 | 440
+03 | +05 | +05 | +04 | +05 | +07 | 09 | +05
Viean 411 | 447 | 449 ] 414 | 449 | 452 ]
+04 | +03 | +0.4 +05 | +04 | +05
FA *%k *
Fe  fov * NS
SM 0.14 037
SM x FA NS NS
R. LSD o05|FAXCV NS NS
SM x CV 116 150
SM X FA x CV NS 215

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.

These results could give an indicator that by choosing a good method for
sowing wheat with good fertilizer application 1000-kernel weight might be
improved.
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Biological yield

There were highly significant variations in biological yield in response to the
sowing methods in the 1% season, while in the 2™ season it was significant (Table 7).
The highest biological yield (22.9 and 22.1 t ha™ in the 1% and 2™ seasons, respectively)
were obtained from drilling on terraces sowing method (Table 7). The same finding
was reported by Hossain et al. (1992) and Naresh et al. (2014). On the same trend,
microelement foliar application had a significant effect on biological yield in the 2™
season only and the biological yield increased by 10%. Masoud et al. (2012) and
Mohtashami, & Hassanpour (2014) reported that, the highest biological and straw yield
of wheat were obtained with microelements fertilization. Furthermore, cultivars had a
highly significant effect on biological yield in both seasons and Shandawel-1 cultivar
surpassed Misr-1 in the two growing seasons. In addition, all interactions were not
significant, except significant effect of sowing method x cultivar and sowing method x
foliar application x cultivar in the 1% season only.

TABLE 7. Effect of sowing methods (SM) and microelements foliar application (FA)
on biological yield t ha™ of two wheat cultivars (CV) during 2013/2014
and 2014/2015 seasons

A Seasons 2013/2014 2014/2015
CM SMy | SM, | SMs | Mean | sM: | sM, | sMs | Mean
handawel-L | 207 | 195 [ 219 [ 207 [ 197 [ 210 | 215 | 207
+07 | +05 | +07 | 04 | 02 | 0.6 | 04 | 03
) 171 | 18. 224 | 194 | 18. 202 | 20. 19.
FAo Misr-1 +0.7 igg +0.8 18.8 igg 18.7 i?.g igg
Mean 189 | 19.0 | 221 | 200 | 192 | 206 | 210 | 203
+08 | +05 | +05 | +05 | +03 | +05 | 05 | +0.3
shandawel1 | 212 | 202 | 243 [ 219 [ 208 | 221 | 236 | 222
+07 | +07 | +06 | 06 | 09 | 0.7 | +1.0 | 06
FA, Misr-1 174 | 219 | 230 | 208 | 188 | 215 | 229 | 211
+08 | +07 | +07 | 08 | 06 | 04 | 04 | 06
Mean 103 | 211 | 236 | 213 | 198 | 218 | 232 | 216
+09 | +06 | +05 | +05 | 0.6 | 04 | 05 | 0.4
210 | 199 | 231 | 213 | 203 | 216 | 225 | 214
Shandawel-1 +05 | 204 | 06 | +04 | +05 | +05 | +06 | 03
Mise-1 173 | 202 | 227 | 201 | 187 | 209 | 21.8 | 204
+05 | +0.8 | +05 | +06 | 03 | 05 | 0.7 | +0.4
Mean 191 | 201 | 22.9 ] 195 | 212 | 221 ]
+06 | 04 | 0.4 +03 | 03 | 05
o FA NS *
esi CV *% *k
SM 0.99 1.83
SM x FA NS NS
R.LSD FAXCV NS NS
005 SM x CV 1.16 NS
SM x FA x CV 1.85 NS

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.
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Grain yield

Data in Table 8 revealed that, sowing method had a highly significant effect on
grain yield in both seasons. The highest mean value of grain yield (8.5 and 7.7 t ha™?)
was observed from drilling on the terraces sowing method in the first and the second
seasons, respectively. These results are in agreement with those obtained by Abbas et
al. (2009) and Safyan et al. (2012) and might be due to that, the better growth
conditions help in providing enough nutrient with less competition for sun light, which
enhance photosynthesis and finally increase the yield. Otherwise, it obvious from the
obtained results that, microelement foliar application had a significant effect on grain
yield in the second season only, hence grain yield increased by 8%. These results are in
a harmony with Mohtashami & Hassanpour (2014). Moreover, there is no doubt that,
cultivars due to their genetic differences affected grain yield as Shandawel-1 cultivar
surpassed Misr-1 cultivar in both seasons. On the other hand, all interactions had no
significant effect on grain yield, except significant effect of sowing method x cultivar in
the first season only and foliar application x cultivar in the second season only.

TABLE 8. Effect of sowing methods (SM) and microelements foliar application (FA)
on grain yield t ha of two wheat cultivars (CV) during 2013/2014 and
2014/2015 seasons.

Seasons 2013/2014 2014/2015
FA v
C SM1 SM2 SM3 Mean SM1 SMZ SM3 Mean

6.1 6.9 8.7 7.2 5.8 7.3 7.3 6.8
+0.3 | #0.2 01 | #03 | 0.2 | 0.1 | #0.1 +0.2
6.1 6.8 79 6.9 5.6 7.2 7.6 6.8
+0.2 | +0.2 +0.2 +0.2 +0.2 | +0.1 | #05 +0.3
6.1 6.8 8.3 71 57 7.2 7.4 6.8
+0.2 | +0.1 +0.2 +0.2 +0.1 | 0.1 | #0.2 +0.2
6.6 7.4 9.0 7.6 6.4 8.2 8.3 7.6
+0.1 | +0.1 01 | #03 | 01 | 01 | #0.1 +0.3
6.2 7.1 8.4 7.3 5.8 7.6 7.7 7.0
+0.2 | +0.1 0.0 | #03 | 03 | 0.1 | #0.6 +0.3
6.4 7.3 8.7 74 6.1 79 8.0 7.3

Shandawel-1

FA ¢ Misr-1

Mean

Shandawel-1

FA Misr-1

Mean +01 | +01 | +01 | #02 | 0.2 | +01 | +03 | 02
63 | 71 | 89 | 74 | 61 | 77 | 78 | 72
Shandawel-1 +02 | 201 | 201 | 02 | 02 | +02 | 202 | 02
isr 1 62 | 70 | 82 | 7L | 57 | 74 | 76 | 69
+02 | +01 | 01 | +02 | +02 | 01 | +04 | 02
Viean 63 | 70 | 85 ] 59 | 76 | 77 ]
+01 | +01 | 0.1 +01 | 01 | #0.2
FA NS *
F test CV Sk *
SM 0.30 0.62
R LSD SM x FA NS NS
i FAXCV NS 0.39
' SM x CV 0.28 NS
SM x FA x CV NS NS

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.
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Harvest index

Data in Table 9 show that, harvest index was affected significantly with
sowing method in the first growing season, while, in the second season the
sowing methods had a highly significant influence in this respect The highest
values of the harvest index (37.3 and 35.8) were obtained by drilling on terraces
sowing method and broad casting on terraces in the first and the second seasons,
respectively. These results are in harmony with Sikander et al. (2003) findings.
Microelement foliar application, cultivars and the interaction between foliar
application of microelement and planting methods hadn’t any significant effect
in the two growing season. However, the interaction between sowing methods x
cultivars had a highly significant effect in the 1% season only, and in the same
season the second order interaction i.e., planting methods x foliar application x
cultivars achieved a significant effect on harvest index but in the second season
they failed to implement any significant effect.

TABLE 9. Effect of sowing methods (SM) and microelements foliar application (FA)
on harvest index of two wheat cultivars (CV) during 2013/2014 and
2014/2015 seasons

Seasons 2013/2014 2014/2015
FA cV
S SM;, SM, SM; Mean SM, SM, SM; Mean
29.7 | 353 | 399 | 350 | 292 | 347 | 340 | 326
Shandawel-1 | 119 | 416 | 209 | +15 | +12 | =12 | 03 | 209
. 358 | 36.8 | 356 | 361 | 303 | 359 | 367 | 343
FAo Misr-1 +04 | +27 | 16 | £1.0 | 06 | +14 | +16 | +11
Mean 328 | 361 | 37.8 | 355 | 297 | 353 | 354 | 335
+15 | +15 | +12 | +09 | +06 | +09 | +09 | +07
Shandawell | 310 | 365 | 371 | 349 | 310 | 37.1 | 354 | 345
+12 | 09 | +07 | +10 | +15 | +17 | +14 | +11
FA, Misr1 360 | 327 | 366 | 351 | 30.7 | 353 | 335 | 332
+12 | +13 | +11 | +08 | 209 | +11 | +20 | +09
Mean 335 | 346 | 369 | 350 | 30.8 | 36.2 | 344 | 338
+12 | +10 | 06 | +06 | +08 | +10 | +12 | +07
Shandanel L 304 | 359 | 385 | 349 | 301 | 3590 | 347 | 336
+11 | +09 | #17 | 09 | +09 | #10 | 207 | +07
isr 1 359 | 348 | 361 | 356 | 305 | 356 | 351 | 337
+06 | +16 | +09 | +06 | 05 | 08 | +1.3 | 0.7
Viean 331 | 353 | 373 ] 303 | 358 | 349 ]
+09 | +09 | +06 +05 | 06 | 0.7
o FA NS NS
es CV NS NS
SM 234 2.44
SM x FA NS NS
R LSDEAxcv NS NS
008 SM x CV 2.32 NS
SM X FA x CV 367 NS

NS= non-significant.
*, ™ = significant at 0.05 and 0.01 probability, respectively.
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Economic efficiency indicators in case of not using of microelements foliar
application

The ratio of income to cost represents the revenue on the unit of money
invested, when this ratio is equal to or greater than one, the economic efficiency
is achieved, and when it was less than one, indicates lower economic efficiency.
When estimating the proportion of total income to the total cost of two wheat
cultivar, Shandawel-1 and Misr-1 using three different cultivation methods
without microelements foliar application (Tables 10 and 11). It turns out that the
third method of sowing was the best way in both cultivars, with B/C about 1.84,
1.96 and 2.16 for SM;, SM, and SMj, respectively for cultivar Shandawel-1,
while it reached about 1.70, 1.90 and 2.12 for SM;, SM, and SMs, respectively
for the other cultivar.

When we compare the net return from wheat per hectare for our experiment
for both cultivars Shandawel-1 and Misr-1 with a net return from wheat per
hectare in the region, according to estimates by the Directorate of Agriculture in
Assiut (Table 11), it showed that SM3; was the best method with NGI 2.05 and
1.71 for Shandawel-1 and Misr-1, respectively.

Economic efficiency indicators in case of using microelements foliar application
When estimating the proportion of total income to the total cost of two wheat
cultivars Shandawel-1 and Misr-1 using three different cultivation methods with
microelements foliar application (Table 11). It turns out that, SM3 was the best
Sowing method in both cultivars, with B/C about 1.91, 2.07 and 2.33 for SM;,
SM, and SMs, respectively for cultivar Shandawel-1, while it recorded about
1.69, 2.05 and 2.20 for SM;, SM, and SMj, respectively, using cultivar Misr-1

When we compare the net return from wheat per hectare for our experiment
for both cultivars Shandawel-1 and Misr-1 with a net return from wheat per
hectare in the region, according to estimates by the Directorate of Agriculture in
Assiut (Table 2), it turns out that, SM; was the best method with NGI 2.05 and
1.86 for Shandawel-1 and Misr-1, respectively. From these findings we conclude
that, SM3 sowing method of wheat is the best method as compared with the other
two methods in case of using microelements foliar application neither nor did not
using it.

Conclusion

From our study we can notice that foliar application with microelements
made an enhancement for wheat yield under the experiment conditions. In
addition, by modifying the sowing method of wheat to be more uniform plant
distribution and avoiding water logging during the growing season we can
improve the amount of yield. Also Economic evaluation of the study showed that
by using foliar application of micro elements with drilling on terraces sowing
method we gain the highest profit.
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TABLE 10. Production cost of sowing methods (SM) and microelements foliar application
using two wheat cultivars during 2013/2014 and 2014/2015 seasons.

Shandawel-1 Misr-1

Cost component (LE/ha)

SM; SM, SM3 SM; SM, SM;
Seed 360.0 360.0 360.0 360.0 360.0 360.0
Tractor rent and soil preparation 912.0 1032.0 1152.0 912.0 1032.0 1152.0
Sowing 144.0 144.0 0.0 144.0 144.0 0.0
Pesticide 576.0 576.0 576.0 576.0 576.0 576.0
Fertilization 1776.0 1776.0 1776.0 1776.0 1776.0 1776.0
Cost of microelements foliar 2400 2400 240.0 2400 240.0 240.0
application
Harvesting 2400.0 2400.0 2400.0 2400.0 2400.0 2400.0
Land rent 8640.0 8640.0 8640.0 8640.0 8640.0 8640.0

Total cost with microelements

: g 15048.0 15168.0 15144.0 15048.0 15168.0 15144.0
foliar application

Total cost without microelements

: g 14808.0 14928.0 14904.0 14808.0 14928.0 14904.0
foliar application

(t /ha) 6.0 7.1 8.0 5.9 7.0 7.8
Grain yield

(LE/t) 16800.0 19880.0 22400.0 16520.0 19600.0 21840.0

(Heml/ha) 14.3 13.2 13.7 12.0 12.4 13.8
Straw

(LE/t) 11440.0 10560.0 10960.0 9600.0 9920.0 11040.0
Total revenue
without
microelements (LE/ha) 28240.0 30440.0 33360.0 26120.0 29520.0 32880.0
foliar application

(t /ha) 6.5 7.8 8.7 6.0 7.4 8.1
Grain

(LE/t) 18200.0 21840.0 24360.0 16800.0 20720.0 22680.0

(Heml/ha) 14.5 13.4 15.3 12.1 14.4 14.9
Straw

(LE/t) 11600.0 10720.0 12240.0 9680.0 11520.0 11920.0
Total Revenue
vn\:litchroelemen ts (LE/ha) 29800 32560 36600 26480 32240 34600
foliar application

Heml=250 kg
Source: Ministry of agriculture and land reclamations, Economic Affairs Sector, 2015.
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TABLE 11. Financial analysis and economic indicators of sowing methods (SM) and
microelements foliar application using two wheat cultivars during
2013/2014 and 2014/2015 seasons

Shandawel-1 Misr-1
SM, | SM, | SM, SM, ‘ SM, ‘ SM;

Financial profit

Without microelements foliar application

Total cost 15384.00 | 15504.00 | 15480.00 | 15384.00 | 15504.00 | 15480.00
Total revenue 28240.00 | 30440.00 | 33360.00 | 26120.00 | 29520.00 | 32880.00
Net Profit 12856.00 | 14936.00 | 17880.00 | 10736.00 | 14016.00 | 17400.00
B/C Ratio 1.84 1.96 2.16 1.70 1.90 212
NGl 1.26 1.47 1.76 1.06 1.38 171

With microelements foliar application

Total cost 15624.00 | 15744.00 | 15720.00 | 15624.00 | 15744.00 | 15720.00
Total revenue 29800.00 | 32560.00 | 36600.00 | 26480.00 | 32240.00 | 34600.00
Net Profit 14176.00 | 16816.00 | 20880.00 | 10856.00 | 16496.00 | 18880.00
B/C Ratio 191 2.07 2.33 1.69 2.05 2.20
NGI 1.39 1.65 2.05 1.07 1.62 1.86
Net Profit of wheat crop in Assiut Governorate season 2014-2015
Total cost 11447.6 11447.6 11447.6 11447.6 11447.6 11447.6
Total revenue 21615.16 | 21615.16 | 21615.16 | 21615.16 | 21615.16 | 21615.16
Net Profit 10167.56 | 10167.56 | 10167.56 | 10167.56 | 10167.56 | 10167.56

NGI =Net gain investment
Source: Ministry of agriculture and land reclamations, Economic Affairs Sector, 2015.

Acknowledgments : The authors gratefully acknowledge to Prof. Dr. Elssady, A.
Ali and Dr. Alhosein Hamada for their kind help during this study. Also authors
gratefully thanks the staff of Agronomy Department farm at Assiut University
for their excellent technical assistance.

Reference

Abbas, G., Ali, M.A., Abbas, G., Azam, M. and Hussain, 1. (2009) Impact of planting
methods on wheat grain yield and yield contributing parameters. Journal of Animal &
Plant Science, 19, 30-33.

Babaeian, M., Tavassoli, A., Ghanbari, A., Esmaeilian, Y. and Fahimifard, M. (2011)
Effects of foliar micronutrient application on osmotic adjustments, grain yield and
yield components in sunflower (Alstar cultivar) under water stress at three stages.
African Journal of Agriculture Research, 6, 1204-1208.

Egypt. J. Agron .38, No.2 (2016)



EFFECT OF SOWING METHODS AND MICROELEMENTS ON BREAD WHEAT 239

Benny, R. and Andy, S. (2010) Break even point and profitability analysis of rice
farming trough integrated crop management in Lebak District, Banten, Indonesian
Journal of Agriculture, 3, 127-130.

El-Fouly, M. M., Mobarak, Z. M. and Salama, Z.A. (2011) Micronutrients (Fe, Mn,
Zn) foliar spray for increasing salinity tolerance in wheat Triticum aestivum L.
African Journal of Plant Science, 5, 314-322

FAO (2013) http://www.fao.org (Computer search)

Hossain, M.A. and Maniruzzaman, A.F.M. (1992) Response of Wheat (Triticum
aestivum) to method of sowing and fertilizer placement. Indian Journal of Agronomy,
37, 710-715.

Masoud, B., Abdolshahi, R., Mohammadi-Nejad, G., Yousefi, K. and Tabatabaie,
S.M. (2012) Effect of different microelement treatment on wheat (Triticum aestivum
L.) growth and yield, International Research Journal of Applied and Basic Sciences,
3, 219-223.

Ministry of Agriculture and Land Reclamations (2015), Economic Affairs Sector.

Mohtashami, R. and Hassanpour, B. (2014) Examination of the effects of
microelements on bread wheat (Triticum aestivum) production in choram, iran.
Agriculture Science Developments, 3, 330-332.

Naresh, R. K., Tomar, S., Purushottam, S., Singh, S.P., Kumar, D., Pratap, B., Kumar,
V. and Nanher, A.H. (2014) Testing and evaluation of planting methods on wheat
grain yield and yield contributing parameters in irrigated agro-ecosystem of western
Uttar Pradesh, India. African Journal of Agricultural Research, 9, 176-182.

Narimani, H., Rahimi, M.M., Ahmadikhah, A. and Vaezi, B. (2010) Study on the
effects of foliar spray of micronutrient on yield and yield components of durum
wheat. Archives of Applied Science Research, 2, 168-176.

Parinaz, K., Jalilian, J. and Pirzad, A. (2012) Effect of foliar application of
micronutrients on yield and yield components of safflower under conventional and
ecological cropping systems. International Research Journal of Applied Basic Science,
3, 1460-1469.

Potarzycki, J. and Grzebisz, W. (2009) Effect of zinc foliar application on grain yield of
maize and its yielding components. Plant Soil Environment, 55, 519-527.

Rehm, G. and Albert, S. (2006) Micronutrients and production of Hard Red Spring
Wheat. Minnesota Crop News, March 7, 1-3.

Safyan, N., Naderidarbaghshahi, M.R. and Bahari, B. (2012) The effect of
microelements spraying on growth, qualitative and quantitative grain corn in lIran.
International Research Journal of Applied Basic Science, 3, 2780-2784.

Sikander, K.T., Hussain 1., Sohail, M., Kissana, N. S. and Abbas, S. G. (2003) Effects

of different planting methods on yield and yield components of wheat. Asian Journal
of Plant Sciences, 2, 811-813.

Egypt. J. Agron .38, N0.2(2016)


http://www.fao.org/

240

M.T. SAID AND F.A. AMEEN

Soomro, U. A., Rahman, M. U,, Odhano, E.A., Gul, S. and Tareen, A. (2009) Effects

of sowing method and seed rate on growth and yield of wheat (Triticum aestivum).
World Journal of Agriculture Science, 5, 159-162.

Steel, G. D. and Torrie, J. H. (1981) “Principles and Procedures of Statistics” 2™ {ed.)

McGraw-Hill Book Company. Inc. N. Y. xxi — 633pp.

Received 2/7/2016;
accepted 16/8/2016)

Lalll) o g hall palially A0 (il 413 Gk il
Lo L@y (g gandl g Jedd) pad

" Ol andl) de mlld g S g S daaa
- sl Aaals - Ao AIS - el slaBY) ad Ty Jualadl aud
H—L)‘.}ui

Opesall A T ol dmalad Afiadl de )l (B (lilis Gl a3 Sy pal
:\.u“)d_yag:’_\;_.\nal\hOAA_'QAG_“O\S}.V~\°/\‘~\i_5 V~\2/Y~\VL"§_53£J\
eyl palsa) (B lu Al )3l a5 ok EB) del 3l ok il
3 Al mad e Gpfea Ll o (Gusiue) gomall aliall ()50
S Slall pen o) (A il aal Cuadl s SN 4alaBY) (5 oall A8 j2a
e 35dlecde) )l G5kl Alaiull A siee DR & jedal Ll )y Cual
P Aasime QNS gopall palialy B0 il Al Glas @lld
Ciiia bloae Aoyl de ) 50 da o) aa g LS il sSa s J geanal)
LRV NE LR EN PRPEN PYA IS IOV [PRUPYN (S PIPEOT VP pg g B
8 Gl ) Al ¢ eae b omadll Aol 8 Lol YTl del 3
\-Hméswwu}ﬁﬁﬁwﬂ"-ﬁjmmé}ﬂ

Aaill Gyl s Jgemnall

Egypt. J. Agron .38, No.2 (2016)



