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ABSTRACT

Two filed experiments were conducted at the expenital farm; faculty of Agriculture Benha Univeysiduring
2012 and 2013 seasons to study the effect of spatinough controlling plant density with using \etiseed rates i.e.,
40 kg./fed. as recommended for control, 10 kg/ ted.1/4 of recommended; 20 kg/fed. (as 1/2 ofmenended) and 30
kg /fed. (as 3/4 of recommended on whéatticum aestivum L.) growth and productivity. The obtained reswdt®owed
that, different applied treatments significantlgri@ased all of the studied growth characteristiesplant height, leaves
number, tillers number, total leaf area, dry weifptant and total chlorophyll SPDS at 70 and 1&@sdafter sowing in
both seasons. The highest values of these traitsept that of plant height, were existed with §0fled. i.e. the quarter of
the recommended amount of seeds. But in case of pé&ght, the highest value was existed with 40f&d. (i.e. control
recommended amount in the two seasons. Also, thatlgrcorrelation: crop growth Rate (CGR), Net adlsition Rate
(NAR) and photosynthetic efficiency (PE) signifitignincreased with all applications at 110 dayslai&owing in both
seasons. As for yield and yield components, i.ember of spike/ plant, spike length, main spikeghei(g), number of
grains/spike, number of spikelets/spike and graeidyg / plant; significantly were increased witifferent applied
treatments in the two seasons. The highest valeze existed with the rate of seeds at 10 kg/ fed, the quarter of
recommended amount). In addition, the same raseeds gave the highest values of each of N, P,d{,04, Fe, Zn, Cu,
Total carbohydrates and crude protein content &y féaf at 110 days and in grains, as well, atdsriime during 2012
and 2013 seasons.
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INTRODUCTION

Wheat plant Triticum aestivum. L) is the most important and popular cereal drofamily poaceae, because it is
the main international nutritional for human feeglift is considered the main cereal crop not onlfEgypt but also in
many other nations, especially in developing cdastrAlso, it provided about 20 percent of foodotgses in the world
(Farziet al, 2010).

It is well known that light plays a key role inapltt integrity, determining their photo-morphogeseand
photosynthesis efficiencfAverchevaet al., 2009).Also, the sun emits most of its radiation in thsilie range; it covers
the range of wavelengths from400-700¢alawoleet al., 2010).In addition, light have a profound influence oamtk by
triggering physiological reactions to control thgiowth and developmeiiBriggset al., 2001; Clouse, 2001, Briggs and
Olney, 2001; Stutte, 2009and Lét al., 2010),

Plant density is one of the major factors thaedaining the ability of any plant to capture ligitergy; it is of
interest that it is being under controlling by tlaemers in most wheat-producing systems. It isnbérest to define the

relationships between density and crop yield qtetitely. Thereby, it could be establish the optimpopulations to
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reach the maximum attainable yields under varigustons. In this respect, the effect of densityveheat plant size and
crop productivity has received attention sinétgrper, (1977). There is no stable recommendation by agronomists
regarding the seed rates for unit area. For exar@ta (1993)reported that the highest yield can be obtaineddwing
31.5 kg seed /haVhile, Singh and Singh (1984), Khan (1993) and Shgti994)recommended that 42 kg seeds/ha gave
the highest wheat grain yield.

In this respect, a number of factors could infeeethe rate of photosynthesis and respiration amtpl here the
term net assimilation rate (NAR) that commonly s&di as a measure of the rate of photosynthesisednding respiration
losses. Since, factors that influence net assiimilaiate are temperature, carbon dioxide, watef, dge, minerals supply,
nutrients, chlorophyll content and genotype bediglet density, Stoskopf, (1981).The importance of the duration of
photosynthesis to grain yield was reportedOmgynardet al. (1971) supporting the role ofhade avoidanceln wheat
cultivation, Spiertzet al. (1971)found that from 61 to 83% variation in grain yielduld be predicted from the duration of
photosynthesis of the flag leaf asldeath In this respect, the flag leaf is the final uppest leaf (that completely is being
lighted) to develop on cereal canopy and is forrjued prior to fertilization. Beside, photosynthetctivity of a leaf

canopy was found to reach a maximum after antlzegldeclined rapidly there after.

Moreover, growth, yield and yield components cobddincreased most effectively if reasons for eaghit or
crop production practices are considered in terhfew they will affect photosynthesis. The prodgcare growing wheat
varieties under the ecological conditions of Edyptusing the same seed rates. That, could be é&xrimt variability in
the obtained yield. Therefore, the present stuthedito investigate the effect of shade minimizimptigh the seed rates,
as related to wheat growth and productivity. Alggtimizing incident light on the plant canopy tdetenine the role of the

physiological traits of wheat Misr 1 Varity undéetEgyptian ecological conditions.
MATERIALS AND METHODS

Two field experiments were carried out at the Expental farm of the Faculty of Agriculture at Mashor,
Benha University during two successive growing seag2011/2012 and 2012/2013) to investigate tfextsf of different
seed rates as 25, 50 and 75 % of the recommendeaantrol as 100 % of the recommended seed rateshéat
(Traticum aestivum L.) Cv. Misr 1 on light density and shade avoidancd amlonged effects on yield and yield

components.

The experiment included four treatments firstk@jlfed as 1/4 of the recommended second, 20 kgéed/2 of
the recommended third, 30 kg/fed as 3/4 of thermsunended and fourth 40 kg/fed. (control) as recontedrseed rates
for wheat plantsTriticum aestivum) Cv. Misr 1. The experiments were arranged in oanided complete block design
with three replicates. The plot area was 10.5 m233m). Wheat seeds were sown at th& @November in the two
seasons. Calcium superphosphate (15.5%g)Rand potassium sulphate (48%K20) were added tdosfiire the sowing in
both seasons at the recommended rates of 100 akd/f&@l., respectively. Also, nitrogen fertilizer rate of 90 kg/fed.
Was applied through growth stage in forms of ud&24 N). The other required culture practices favwgng Wheat plants

were followed as recommended.
Sampling and Collecting Data
During the Vegetative and milking growth stages) plants were randomly chosen from each plot aarfd

110 days after sowing in both seasons to estimatg peight (cm), number of leaves /plant, shoayswieight (g) and
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total leaf area (cA) using the disc method as described Mgrieuxet al., (1973) tillers number/ plant and Total
chlorophyll content measured by chlorophyll me®&PDS) Model SPAD 402.
Growth Correlation Data
» The crop growth rate (CGR) was estimated accorttirte equation ofaduraju and Ahuja (1996).
CGR (g/cm?/day) =W2 —W1/ T2 - T1
W2 is the dry weight of plants at grain developrm&age at 110 days after sowing during the twoseas
W1 is the previous dry weight of plants at 70 dafyplant age during the two seasons.
T2 is the number of days at W2.
T1 is the number of days at W1.
* Net assimilation rate (NAR): was estimated accardinthe formula offaduraju and Ahuja (1996).
NAR(g/cm?/day) dog L2 - log LYT2 — TIXW2 — W1/L2 - L1
Log- is logarithm at base 10
T2 is the number of days at W2.
T1 is the number of days at W1.
W2 is the dry weight of plants at grain developnsage at 110 days after sowing during the twomseas
W2 is the dry weight of plants at grain developn&age at 110 days after sowing during both seasons
W1 is the previous dry weight of plants at 70 dafyplant age during both seasons.
LAL is the total leaf area at the days of W1. L&2He total leaf area érat days of W1.

» The, photosynthetic efficiency: was calculated by following formula based on sunlight energy treteived

for ageo graphic site (Qalubia-Egypt) and on drytengproducedtoskopf (1981).
Photosynthetic efficiency (P.E) % =Energy outputEnergy in put x100

Where:

Energy output= dry weight (Excluding 25% respiratioss) x

Energy (energy required for synthesis of one kémgof glucose) Energy input = estimated solar gnetgking
a land area (1 m2) during 170 days of the growaasen of wheat (at Qalubia Gavernorate, Egypt).

Energy required for the synthesis of one kilogrdrglocose = 1579.2 J m-2

Estimated solar energy at Qalubia Egypt = 1325.6§ax) /h
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Meteorological Weather Station, The Agricultural Research Center, Faculty of Agriculture, Moshtohor, Benha
University, Qalubia Gavernorate, Egypt ( 2013 ).

Data of Yield and Yield Characteristics

At the end of plant age Ten plants were randorhlysen from each plot to measured plant height, Numb
spike / plant, spike length cm, main spike weighimber of grains/spike, number of spikelets / spikd grain yield per
plant.

Chemical Composition

Samples of Flag leaves at 110 days after sowidggaains at harvest time were taken to determite totrogen
as described biorneck and Miller (1998), phosphorus byandell (1950) potassiunby Horneck and Hanson (1998).

While Ca, Mg) Fe, Zn and Cuas described byA.O.A.C. (1990) Yet, the Crude protein was calculated
according to the followings equation: Crude protetotal nitrogen x 5.78\.0.A.C., 1990).Total carbohydrates, were
determined according Dubois et al.(1956.

Statistical Analysis

All data were statistically analyzed and the meaveye compared using the least significant diffeeen
Test (LSD) at 5% level according 8nedecor and Corchran (1980).

RESULTS AND DISCUSSIONS

Growth Characteristics

Data in Tables 1 and 2 illustrate the effect dfedént seed rates i.e. 40 kg/ fed. that recommeradecontrol;

10 kg/fed. as quarters of the recommended; 20 dkgée half of the recommended and 30 kg /fed a&ethuarters of the
recommended on growth characteristics i.e. plarighte leaves number, tillers number, total leaf aareshoots
dry weight / plant and total chlorophyll SPDS ofe@h plants Triticum aestivum Cv. Misrl) at 70 and 110 days of plant
age during 2012 and 2013 seasons. The resultsnebtahow that plant height significantly was insethat 70 days of
plant age and gave the highest value at 30 kg(B&tdas recommended). In contrast, at 110 daydanit mge 40 kg/fed.
(recommended as control) gave the highest valibistrait during 2012 and 2013 seasons. As folghees num., tillers
number, total leaf area, dry weight and Total SPPlant were significantly increased and gave tighdst value of these
traits at 10 kg/fed. followed by 20 kg/fed.

Table 1: Effect of Different Seed Rates of Wheat CWlisr 1 on Growth Characteristics
at 70 Days of Plant Age During 2012 and 2013 Season

Characteristics| Plant Height Leaves Tillers Num. | Total Leaf Area | Dry Weight Chl-g?ct)alh "
cm Number/Plant /Plant cm2/Plant (g)/Plant pny
SPDS
Seed Rates

2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 2013 | 2012 | 2013 | 2012 2013
75.02| 87.25| 33.24 33.80 5.3 5.6 740{25 758.85 201p.22.15| 90.25 95.17|

Control as the| 40
recommended kg/fed

Quarter of 10 1 7801| 82.23 60.6d 6866 1866 1953 93645 040.81.15| 55.33 15015 165.17
recommended kg/fed
Half of 20

89.20| 91.24| 55.33 60.40 13.00 14.p0 830[23 85%.36.181] 44.89| 120.14 133.14
recommended kg/fed

Three quarter

of K %?ed 90.03| 92.40| 48.00 50.33 10.33 11.66 910[15 929.78.492 49.65| 112.13 120.3b
recommended 9
L.S.D.at5% 1.56 1.87 3.58 4.02 3.21 3.55 90/982.28 | 2.73 4.82 5.62 7.23
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Table 2: Effect of Different Seed Rates of Wheat CWMlisr 1 on Growth Characteristics
at 110 Days of Plant Age During 2012 and 2013 Seaso

. - . Total
L Plant Height Leaves Tillers Num. Total Leaf Area Dry Weight

Characteristics cm Number/Plant /Plant cm2/Plant (g)/Plant Chlgll;%)gyll

Seed Rates 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 2013 | 2012 | 2013 | 2012 | 2013

Control as the| 40

3 D =
recommended kg/fed 95.02| 97.25| 38.22 4080 833 10.66 104022 1142.28.20| 60.25| 110.2% 115.3¢7

Quarter of 10 L
recommended kg/fed 92.01| 93.23| 68.66 72.66 20.66 22.33 162014 1714.38.51| 110.35 183.34 195.12
Half of 20

91.20| 94.24| 62.33 6540 14.00 15.83 142033 1530.36.33| 100.19| 140.44 153.18
recommended kg/fed

Three quarter 30
of kgffed 92.03| 93.40f 55.00 60.383 13.33 14.p6 123014 1319.32.14| 101.13 132.1 140.35
recommended

L.S.D. at 0.05 % 1.02 1.23 2.23 3.56 2.15 262 2D2, 110.52 3.45 9.25 7.12 8.37

On the other hand, the lowest values in theséstnaere gained with 40 kg/ fed., i.e. the contrbl78 and
110 days during 2012 and 2013 seasons.

In this respect, it is of interest to note thhg bnly plant height was significantly decreaseththie lowest seeds
rate i.e. 10 kg/ fed. at 70 days of plant age aB32€easons as well as with different applied setzsrat 110 days of plant
age during 2012 and 2013 seasons. This reductighaaf height was accompanied with significant éase of all other
studied growth traits.

Here, data in Tables (1 and 2) clearly indicatg tibvious increase in dry matter accumulation evasted at the
two ages (i.e. 70 and 110 days) during the two weasof the present study (i.e. 2012 and 2013 season
This evident increase of dry weight per plant of tivheat cultivar was preceded and /or accompaniigd great
abundance in photosynthesis pigments formatioro,Alee highest total area of leaves that reachdokitwo seasons with
the lowest seed rate (10 kg) was the direct pesiéiffects of this seed rate upon each of tillerd Emves number.
Thereby, to avoid shedding and to achieve hightilghthrough lowering the number of plants per swiit area; is being
of great interest. So, under these circumstancehade avoidance, vigorous growth with its bestattaristics is being
obtained.

Growth Correlation

Data in Table 3 clearly indicate that differentpbgd seed rates (i.e. 40 kg/ fed. recommendedoasals;
10; 20 and 30 kg /fed as 1/4, 1/2 and 3/4 of theomemended, respectively increased crop growth (@@R), net
assimilation rate (NAR) and photosynthetic effidgi{PE) as growth correlation at 110 days of pkge during 2012 and
2013 seasons. The highest significant value wastezkiwith 10 kg/fed. as 1/4 of the recommendedssesd.

In this respect, the obtained increase of thesitstcould be attributed to increase of all growkiaracteristics
(Tables 1 and 2) and that is a direct and poséffects of light upon activating and maximizingdifferent physiological
processes estimated in this study. The great i@miaif CGR between low and high plant populationdigate the
problems of less efficient photosynthetic activilye to their source to sink relation and managihtgaf area through
plant population. Our results support the resiédfsorted byshuyuan et al. (1995). Also, Afzaal et al. (2006) Iqtidar
et al., (2010) and Elena and Jafou (2012ound non-significant correlation of grain yieldtkvhet photosynthesis among
different genotypes of wheat. But, they found digaint and positive correlation with fresh greeorbass and Co2 with
photosynthesis fixation. They further argued that photosynthesis and transpiration are directlg awirectly is

determined with the prevalent growth conditions #rat is reversing and correlated with fresh bicsreasd grain yield.

www.tjprc.org editor@tjprc.org



68 Abd El-Aal, M. M. M. & Zewail, R. M. Y

Table 3: Effect of Different Seed Rates of Wheat CWMlisr 1 on Growth
Correlation during 2012 and 2013 Seasons

Net .
. Crop Growth Ao Photosynthetic
Characteristics Rate (CGR)) Assimilation Efficiency
g/cm2/ Day RELE (AR (P.E) %
Seed Rates g/cm2/ Day )
2012 | 2013 | 2012 | 2013 | 2012 | 2013
Controlasthel 40 | 47,1 o953 0514 2194 1636 4.078
recommended kg/fed
Quarter of 10 1 0600| 1.376] 1.403 3168 3076 7.468
recommended kg/fed
Half of 20 q
recommended kgffed 0.274| 1.383| 0.642 3.184 2050 6.781
Three quarter 30
of ka/fed 0.191| 1.287| 0.671 2964 2172 6.844
recommended <9
L.S.D.at5 % 0.125 0.268 0.325 0.586 0.7p4 1.125

Yield and Yield Components

As shown in Table 4 different applied seed ratgsificantly increased plant height at harvest tichring
2012 and 2013 seasons. The highest value of this was existed with 40 kg/fed. Recommended (iCentrol).
But the lowest increase of this trait was existéith &0 kg/fed. (quarter of the recommended in ts@asons). This result is

being of great interest, since it was accompanietifallowed with significant increase of differgnield parameters.

In this respect, data in Table 4 indicate that beinof spike/plant, spike length, main spike wei@)t number of
grains/spike, number of spikelets/spike and gragldyg / plant significantly were increased at femtvtime during
2012 and 2013 seasons. In the same context, thedtigalues of these traits were existed with Y@ekgi.e. the quarter

of the recommended rate in the two seasons. Tlessdts are in agreement wiltitidar et al., (2010) and Elena and
Jafou(2012).

In this respect the obtained increase in yield @ptll components is mainly could be attributedhe vigorous
growth characteristics Tables 1 and 2 and growttretation Table 3 and followed by improving diffeteyield
characteristics Tables 4, 5, 6, 7 and 8 as welltimead after words).

Table 4: Effect of Different Seed Rates of Wheat CWlisr 1 on Yield
Characteristics during 2012 and 2013 Seasons

. . . . Num. of Grain
ClrerasiziEies Plant Height Nl ol Spike Length yiEl) Spike Grains/ Num. Spikelet/Spike | Yield
Spike/ Plant cm Weight (g) Spike g/Plant
st Raize 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
Conwolasthel 40 | 11051 1154 966| 1000 1445 1565 15[25 1813 066.68.00| 21.33 18.00 1201 1235
recommended kg/fed
Quarter of 10 1 1051| 1062| 21.00 2338 2213 234 35122 38.253382.90.45| 28.33 2533 140Q2 1855
recommended kg/fed
Half of 20 1 107.3| 108.8| 1533 1625 1842 1905 30/12 32.14 1575.80.15| 25.66 22.66 13583 1388
recommended kg/fed
Three quarter 30
of coffeq | 108:2| 1116 1466 1414 1733 1819 25095 3322 147p.75.30| 2400 2333 1304 1337
recommended 9
LSD at 5 % 101| 095 234 31k 325 3% 3.5 42815 | 9.25| 3.15| 258 518 7.8/

Mineral Concentrations and Some Bioconstituents

Data in Tables 5, 6, 7 and 8 indicated that différapplied seed rates i.e. (40 kg. fed. as recometkfor the
control; 10 kg/ fed. the three quarter of recomnagh0 kg/fed. half of recommended and 30 kg /fédee quarter of
recommended; significantly increased N, P, K, Mg, Ee, Zn, Cu, Total carbohydrates and Crude prateFlag leaf at
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110 days and in grains at harvest time during 2022013 seasons respectively. It is more evidettthe highest value
of these traits were existed with 10 kg/ fed. tharter of recommended in both seasons.

In this respect, the obtained increase of theaisticould be mainly attributed to that increasenunerals
absorption and followed by accumulation in diffdrptant parts leading to stimulation of plant grbveind photosynthesis
(higher biomass production) and assimilates tramspuion to sink and finally increased grain yieldnt. Similar results
were obtained bigtidar et al., (2010) and Elena and Jafou(2012).

Table 5: Effect of Different Seed Rates of Wheat CWMisr 1 on Some Minerals Content in
Flag Leaf at 110 after Sowing During 2012 and 201Seasons

Characteristics N % P % K % Mg % Ca % Fe PPM
N —— 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013
Control as the o L ]
ecommonded 40kglfed | 268 | 270 08§ 095 185 200 0234 0pA215| 0.220 80.15 81.29
Quarter of recommended] 10 kg/fed  4.89  4P0 0]93 01.11.93 | 2.33 | 0.284 0275 0230 0.2p5 92/18 9515
Half of recommended 20kglied 324 340 102 1115.162 2.60 | 0.274 0.264 0245 0.248 85.05 89|54
Three quarter of 30kgffed | 3.96 | 3.5 1.24 125 203 325 0264 0PB&25| 0.230, 89.14 90.28
recommended
L.S.D.at5 % 115] 126 042 04p 042 048 042130 0.10]| 0.12| 656] 7.55

Table 6: Effect of Different Seed Rates of Wheat CWMisr 1 on Some Minerals and Bioconstituents
Content in Flag Leaf at 110 after Sowing During 202 and 2013 Seasons

Characteristics Crude
Zn PPM Cu PPM Total Carbohydrates % Protein %
Seed Rates 2012 2013 | 2012 | 2013 | 2012 2013 2012 | 2013
Control as the recommended 40 kg/ted 2514 20/14 15 9. 9.29 | 26.75 30.15 1541 15.53
Quarter of recommended 10 kg/fed  30.85 31.15 121256| 34.94 40.25 28.12 28.18
Half of recommended 20 kg/fed  29.25 28.36  10.13.201 35.71 38.39 18.68 19.55
Three quarter of recommended 30 kg/fed  26]24 30/251.89 | 12.20] 41.62 42.15 22.77 181
L.S.D. at 05 % 2.32 2.59 197 216 3.7 3.89 2]|17.36 2

Finally, this study clearly confirmed the importanof avoidance intensive shedding of growing whsants

through minimizing the amount of sown seeds to lihdt is being suite passage enough incident ltghdbugh the canopy.

This critical light level would be reversed upomg®ious growth characteristics Tables 1 and 2, inipgpotheir
growth correlations Table 3, maximizing the finahig yield preceded with different its charactécstTables 4, 5 and 6.

Therefore, the present study strongly admit andmenend the use of either10 are 20 kg/fed. seedéeht Cv. Misr 1.

Furthermore, in Egypt the enlargement of sowirig tireat success of wheat cultivar, i.e. Misr bésng of

interest to some extent on the right way to minettzat gap between the consumption, requiremextshenproduction of
wheat grains.

CONCLUSIONS

The present study strongly admit and recommendskeof 10 kg/fed. seeds of wheat Cv. Misr 1. toidance

intensive shedding of growing wheat plants and mé&ing morphological, and physiological charactisas well as
yield and grain quality of wheat plants.

Furthermore, in Egypt the enlargement of sowing gineat success of wheat cultivar, i.e. Misr tiaig of interest to

some extent on the right way to minimize that gapmeen the consumption, requirements and the ptioduaf wheat
grains.
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Table 7: Effect of Different Applied Seed Rates dfvheat Cv. Misr 1 on Some Minerals Content in Grainsat
Harvest Time (i. e., 177 Days) During 2012 and 205easons

Characteristics N % P % K % Ca % Mg % Fe PPM
2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013

Seed Rates
Control as the| 40
recommended kg/fed.

196 | 200| 1.10f 1.1 132 215 0.1p0 0.112 0.100 130{150.40| 53.15

Quarter of 10 1 542| 251] 125 13d 1.95 212 0164 0192 0.150 6m[175.14| 78.25
recommended kg/fed.
Half of 20

211 | 223| 130 143 202 250 0.161 0.162 0.124 300{162.13| 65.35
recommended kg/fed.

Three quarter

of 30 199 | 235 1.35 150 1783 185 0.151 0.153 0.138 49|165.36| 68.36
kg/fed
recommended
L.S.D.at5 % 033 029 0115 012 035 0p3 0.116°18| 0.42 0.52 6.25 7.29

Table 8: Effect of Different Applied Seed Rates dfWheat Cv. Misr 1 on Some Minerals and Bioconstituets
Content in Grains at Harvest Time (i.e., 177 Daysjuring 2012 and 2013 Seasons

Total Crude Protein
Carbohydrates % %
2012 | 2013 | 2012 | 2013 | 2012 2013 2012 | 2013

40 kg/fed. 19.15( 20.1§ 5.12 6.12 65.80 66.15 114271.50

Characteristics Zn PPM Cu PPM
Seed Rates

Control as the

recommended
Quarter of recommended 10 kg/fed. 26.14 2826 §.1B25 | 75.56 78.19 13.94 14.48
Half of recommended 20 kgl/fed 20.38 23.48 7/15107. 72.40 73.29 12.13 12.82
Three quarter of | N
recommended 30 kg/fed. 23.15| 26.39 6.16 630 73.25 75.43 111443.51
L.S.D.at5% 1.26 1.75 065 055 1.73 1.45 0.y3 650
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