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ABSTRACT: Field experiment was carried out at the Experimental Farm,
Facuity of Agriculture , Minufiya University in 2008 season and repeated in
2009 season to investigate the effect of nitrogen fertilization levels (0 , 30,
60, 90 and 120 Kg N / fed) on the productivity and nitrogen accumulation of
five maize varieties differed in their prolificacy (number of ears), i.e Single
cross 122 (S.C. 122), Single cross 30 K 8 {S.C. 30 K 8), Three way cross
Nefertiti (T.W.C. Nefertiti), Synthetic varlety Composit 1 and Open pollinated
variety Giza 2.

The results could be summarized as follows :

1-

2.

3.

Application of Nitrogen fertilization generally significantly increased ear
diameter, shelling % and N harvest index in the first season and 100-
grain weight, N assimilation/ plant at 50% silking and N retranslocation in
the second season (up to 30 Kg N/ fed); ear length, 100-grain weight, cob
welght/ ear, no. of ears/ plant, sub apical ears % , grain, cob and ear yields
/ fed, N assimilation in grains, straw and total plant at maturity in the first
season and grain and total weights/ ear and grain yield from apical ear in
the second season (up to 60 Kg NAed); N % in total plant at 50 % silking,
no .of grains/ ear, grain and total weights/ ear, grain yield from apical and
sub apical ears, N assimilation/ plant at 50% silking and N retranslocation
in the first season and ear diameter, shelling %, grain, cob, ear, biological
and straw yields/fed, N assimilation in grains and In total plant at maturity
in the second season as well as total grain yield/ piant in both seasons
{up to 90 Kg N / fed). However, the differences between the application of
80 and 120 Kg N / fed were not significant for all characters studied.

S5.C 30 k 8 and T.W.C Nefertiti varieties generally surpassed the other
tested varieties In grain weight/ ear, total ear weight , no. of ears/ plant,
grain yield from apical and sub apical ear, total grain yield/ piant and sub
apical ears %, grain, cobs , ears , straw and biolagical yields/ fed and N
assimilation in each of grains, straw , total plant at maturity as well as N
translocation indeces (N harvest index, N retranlocation and N
retranslocation efficiency).

Growing single cross 30 K 8 and / or three way cross Nefertitl varieties
and fertilizing them with 90 and/or 120 Kg N/ fed are the best treatments

2109



M. E. ibrahim, Sh. A. El-Shamarka, N. A. Gaafar and M.S.M. Abdel-Aal

for improving the productivity of maize under Minufiya Governorate

conditions through increasing dry matter accumulation and nitrogen

translocation as well as number of ears/ plant and grain yield / fed.
Keywords: Maize, N levels, genotypes, productivity, N assimilation and
translocation

INTRODUCTION

Maize (Zea mays L.) is one of the most important cereal crops which is
used for human consumption and animal feed. It has always been the most
efficient crop for converting the sun energy into Tood .

-in Egypt , many attempts were devoted for increasing its productivity to
face urgent demands of Egyptian people through the last period . This was
achieved by growing high yielding varleties which carried more than one ear
and improving cultural practices like nitrogen fertilization which it was
considered the most factor affecting the growth and productivity of maize
plant .

Although many studies had been done on the productivity and quality of
maize as affected by nitrogen fertilization , less information is available for
the response of new hybrid maize varieties to N fertilization under Minufiya
Governorate conditions . In this respect , many investigators had been
reported that increasing the levels of nitrogen fertilizer increased yleld and
its components of maize such as ear length, ear diameter and 100-grain
weight { Ibrahim et al , 1995), no .of grains/ ear (Abo El-Zahab and Rady ,
1990), shelling % { El-Moursy et al , 1998), ear yield/ fed (Salwau and Shams
El-Din, 1992), straw yield / fed (Ashoub et al , 1996), grain yield/ fed
{Mohamed, 2004) and crude protein % (Darwish, 2003). Moreover, Ibrahim
(1997) found that N accumulated in plants at 50 % silking, grain, straw and
total yields/plant and their N contents at maturity, grain yield of apical and
sub apical ears and total yieldiffed as well as N retransiocation and
retranslocation efficiency were increased with increasing nitrogen
fertilization

With respect to varietal differences , many investigators found variation
among maize varieties in favor of the hybrid varieties which had the better
performance and highest values of ear length and 100-grain weight |,
shelling % and grain yield/ fed {(Mansour and Abdel-Maksoud, 2009), ear
diameter (Mowafy, 2003), no. of grains/ear and biological yield / fed (Abdel-
Maksoud and Sarhan, 2008), no. of ears/ plant, total ear weight and grain
yield/ plant (Abdel-Aa! et al , 1997), straw yield /fed (Ahmed, 1989 b), crude
protein % (Said and Gabr, 1999) and N contents in grains and total plant at
maturity and N retransiocation and its efficiency (Ibrahim, 1997).

The present investigation has been conducted to study the effect of N
fertilization on yield and its components as well as nitrogen accumulation
and translocation of some maize genotypes
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MATERIALS AND METHODS

Field experiment was carried out at the Experimental Farm , Faculty of
Agriculture , Minufiya university in 2008 season and repeated in 2009 one to
investigate the effect of various nitrogen fertilization levels on the
productivity as well as nitrogen accumulation and translocation of some
maize varieties differed in their prolificacy ( no. of ears / plant ) . Every
experiment included 25 treatments which were the combination of five
nitrogen and five maize varieties .
The tested treatments are as follows :
A- Nitrogen levels : .

1- ¢ Kg N / fed {Control) 2-30 Kg N/ fed

3-60 Kg N /fed 4-90 Kg N / fed

5-120 Kg N / fed .
B- Varieties :

1- 8.C.122 ( Single cross hybrid )

2- 8.C, 30 K 8 ( Single cross hybrid )

3- T.W.C. Nefertiti { Three way cross hybrid )

4- Composit 1 { Synthetic variety )

5- Giza 2 ( Open pollinated variety )

The tested treatments were arranged in a split plot design with three
replicates where the nitrogen levels was allocated in the main plots and the
varieties occupied the sub-plots. Each plot size was 12.6 m2 included 6
rows , 3 m length and 0.7 m width for each. The grains were sown on May 12
and 14 for 2008 and 2009 seasons, respectively. The preceding crop was
Egyptian clover (Trifolium alexandrinum, L) and Wheat (Triticum aeastivum,
L) in the first and second season , respectively . The physical and chemical
properties of the experimental soil are shown in Table (1).

Table {1): Physical and chemical properties of the experimental soil during

2008 and 2009 seasons
o
Properties Physical properties chemical properties

Fine Coarse | Siit | Clay | Texture Available { ppm )

Seasons | sand % | sand % % % class PH|EC |OM% N P K

. e e . I

2008 175 7 38 | 37.5 [Clayloam{ 7.5 | 0.60 2 335185} 340
2009 16.5 7.5 40.5 | 355 |Clayloam|7.9(080| 1.8 26 | 7.5 300

Phosphorus fertilizer was applied pre sowing for each plot at a rate of 100
Kg / fed as calcium super phosphate (15.5 % P205). The plots were irrigated
six times, where the first irrigation was applied 21 days after sowing and the
following irrigations were applied every 14 days. Plants were thinned to one
plant/ hill before the first irrigation. Nitrogen fertilizer was applied according
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to the tested nitrogen fertilization levels in the form of urea {46.5 % N} in the
two equal doses , the first dose was applied perior the first irrigation and the
second one was added perior the second irrigation in both seasons . The
plants were harvested on 9 and 14 September in the first and second
seasons , respectively

Characters studied :
I- Yield and yield components :

At harvest, from the inner rows in each plot, five apical ears and five
guarded pianis were taken at random to determine the foiiowing ear
characters and yield/ plant and its components, while the characters of yield
I fed were determined from the rest plants in each plot :

A- Ear characters:

1-Earlength"cm " 2- Ear diameter "cm "
3- No . of grains / ear 4- 100 — grain weight " g "
5- Graih weight fear™ g " 6- Cob weight/ear" g "

7- Total weight fear" g "

8- Shelling % = Grain weight/ear  x 100
Total weight [ ear

B- Yield / plant and its component :
9 -No.ofears/plant
10- Grain yield of apical ear/ plant "g "
11- Grain yield of sub apical ear/plant "g "
12- Total grain yield / plant { apicat + sub apical ears )" g "
13- Sub apical ear/plant % =

Grain vield of sub apical ear / plant x 100
Total grain yield / plant

C- Yield / fed and its component :
14- Grain yield / fed " Ton " ( adjusted to 15.5 % moisture )
15- Cob yield /fed " Ton "
16- Ear yield / fed ( grain + cob )" Ton "
17- Straw yield / fed " Ton " ( stem + leaves + tassel )
18- Biological yield / fed { ear yield + straw yield } " Ton "

H - Chemical composition :
The following chemical analysis for different plant organs were studied
1- N % in total plant at 50 % silking
2-N % in grains at maturity
3- N % in straw at maturity
4- N % in total plant at maturity
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Nitrogen % in the different plant organs were determined using micro
kjeldahl methods as described by Pellett and Young (1980). The crude
protein % in grains was calculated by multiplying the nitrogen % in grains
by 5.75 according to the method described by A.A.C.C. (1983).

Ili - Nitrogen accumulation ( assimilation ) and translocation :
A -~ Nitrogen assimilation characters
1- N assimilation / plant at 50 % silking { g N/ plant )
= N % in total plant at 50 % silking x total dry weight / plant at 50 %
silking
2- N assimilation in grains / plant at maturity ( g N / plant )
=N % in grains x grain yield / plant
3- N assimilation in straw at maturity (g N/ plant )
= N % in straw X straw yield / plant
4- N assimilation in total plant at maturity { g N/ plant )
= N assimilation in grains/ plant+ N assimilation in straw/ plant at
maturity

B — N retranslocation characters :

The following aspects of N translocation characters within the maize
plants were calculated according to the method described by Bulman and
Smith ( 1993 )

5- N assimilation in total plant at Post flowering (g N/ plant )
= N assim. In total plant at maturity - N assim. in total plant at 50% silking

6- N harvest index % = N assim. in grains [ plant x 100
N assim. In total plant at maturity

7- N retranslocation (g N/plant) =
N assim. In total plant at 50 % silking - N assim. in straw /plant at maturity

8- N retranslocation efficiency % =
N retransiocation x 100
N assim. in total plant at 50 % silking

Statistical analysis :

The data were statistically analyzed according to the methods described
by Snedecor and Cochran (1967). Duncan's multiple range test Duncan
(1955) was used to compare the treatment means . The mean values within
each column followed by the same letters { s } are not significant at 5 % level
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RESULTS AND DISCUSSION
A- Effect of nitrogen fertilization :

1- Yield and its components :

Data presented in Table (2) show the effect of N fertilization levels on the
ear characters (ear length and diameter, no. of grains/ ear, grain, cob and
total weights/ ear, 100-grain weight and shelling %), grain yield / plant
characters (ho. of ears/ plant, grain yield of apical and sub apical ear and
their total grain yields/ plant as well as the percentage of grain yield of sub
apical ear) , yields / fed characters (grain, ¢ob, total ear, straw and biological
yields/ fed ) during 2008 and 2009 seasons

The data show that there are a consistent and gradual increase in all ear
characters studied with increasing nitrogen fertilization from zero up to 120
Kg N / fed in both seasons. This increase was significant when the plants
were fertilized up to 30 Kg N/ fed for (ear diameter and shelling % in the first
season and for 100-grain weight in the second season), and up to 60 Kg N /
fed for (ear length, 100-grain weight and cob weight/ ear in the first season
and for grain and total weights / ear in the second season ) as well as up to
90 Kg N / fed for { no .of grains / ear and grain and total weights / ear in the
first season and for ear diameter and shelling % in the second season).
Howaver, the differences between the application of 90 and 120 Kg N/ fed
were not significant for the abovementioned ear characters . From these
results , it can be concluded that the superiority of grain weight/ ear with
increasing nitrogen fertilization may be mainly due to the increase in number
of grains/ ear { owing to the increase in ear length and diameter ) as well as
grain weight. In this concern , many investigators found that increasing N
levels up to 90 Kg N / fed caused an increment in ear characters of maize
plants , i.e ear length and diameter as well as 100-grain weight {tbrahim et a/,
1995 and El-Moursy ef af , 1998), no. of grains/ ear (Abo El-Zahab and Rady ,
1990 ) and shelling % ( EI-Moursy et al , 1998).

With regard to grain yield/ plant and its attributes, the data show that no.
of ears/ plant and the total grain yield / plant and its two components (grain
yield of apical and sub apical ears 7 piant } as weii as the grain yieid of sub
apical ear % were gradually increased as N levels increased from zero up to
120 Kg N/ fed in the two seasons, This increase was significant up to 60 Kg N
! fed for { no .of ears / plant and grain yleld of sub apical ear % in the first
season and grain yield of apical ear in the second season), as well as up to
90 Kg N / fed for ( total grain yield / plant in both seasons and its two
components, i.e yields of apical and sub apical ears in the first season).
However, further increase in nitrogen fertilization levels up to 120 Kg N / fed
insignificantly increased the above mentioned characters in both seasons.
From these resuits , it can be suggested that the increase in the grain yield /
plant may be due to the increase in the number and weight of grains per ear
and / or the number of ears / plant which were encouraged with increasing
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Table (2): Effect of nitrogen fertilization on yleld and its components of maize during 2008 and 2009
saasons (overall tested varieties)

characters o \ 1
Ea'(;‘:‘:')gt“ diamgter gNr:i.n‘;fI 1?:;?;::“ Helgntfearte) Shelling
i-h:ﬂl_jrels \ (cm) ear (g9) Grain Cob Total
Kg Nffed —
2008 season
- 0 - 14.58_t:l -4.2;-1; 41933 ¢ 2456 ¢ 100.71d | 27.26b | 127.98d 788b
30 1596 b 4.59 a 477.33b | 25.74 be 120.08c |29.62b | 149.71¢c |80.05ab
60 16.58 ab 4.64 a 508.66 b | 28.28 ab 14096 b |33.74a | 174.70b | 80.59 ab
80 17.25 ab 466 a 571.33 a 28.89a 152,34 ab | 35.02a | 187.36ab | 81.22a
120 17.73 a 482 a 610.66a | 27.87 ab 157.07a |3514a | 192.21a 81.70 a
2009 s:son
I 0 14.23 a 438c | 297.77a | 25.06b 7351¢c 12642a | 9993c¢ 7;37:}
30 14.70 a 4.47 be | 307.77 a 2746 a 8211 bc | 27.75a | 109.86bc 745¢
60 15.94 a 453 bc |(32422a | 2832a | 89.68abc | 29.17a | 118.86abc | 75.18b
90 15.27 a 475ab | 357.09a | 28.74a | 101.02ab | 30.57a | 131.59ab | 765a
120 16.62 a 501a ([37098a | 29.19a 407.02a |[3257a | 139.60a | 765a I
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Table (2): cont
Tab)

characters| No. of Grain yield / plant (g ) Yield / fed { ton ) R
ears/ Sub- Sub-
NLevels | plant | APICal | jpicy) | Tota) | apical | Grain | Cob | Ear | Straw |Biological
Kg Nifed ear Ear %
- —
2008 season
c 1.008 ¢ [105.84 d| 1.1 S‘b 107.00d{ 0.082b | 2.066c | 0.551c | 2.618c | 4176 d 6.794 d 1
30 1.034 bc(126.47 ¢| 3.71 b |130.18 ¢c|1.846 b | 2.494 b |0.618bc | 3113 b | 4.464cd | 7.577 ¢
60 1.076 abc147.96 b;11.84 b159.80 b[6.409 ab| 2.887 a | 0.688 ab| 3.585a | 4613 bc | 8.198 be
90 1.100 ab[157.51 alyl4.48 aby171.99ah7.416 ab} 3.005a | 0.688 ab | 3.693a | 4.869ab | 8.562ab §
120 1.140 a |162.79 2}25.95 a|188.74 a|12.740 a| 3.180a | 0.7042 | 3.885a | 4980a | B8.865a
2009 season
0 1.017a | 7596c |116a |77.12c]1.504a | 1.695d | 0.515¢c | 2.210d | 3.675c | 5.885d
30 1.020a 81.93 bej 2.04a [ 83.97c | 2.419a [1.923¢d|0.602bc |2.525¢cd | 4.030¢C 6.555¢
60 1.028 a P0.43 abg 2.99 a [93.42 be| 3.198 212171 be| 0.720b | 2.891 bc | 4.305bc | 7.196 b
90 1.039 a 100.14 alj 4.26 a [104.40ab 4.080 a |2.350 ab| 0.795ab | 3.145ab | 4.600ab | 7.745 a
120 1.060 a |108.70 a| 6.47 a {115.17a| 5.620a | 2.598 a ()_.E?B a | 3476a | 4949a 8.425 aJ

[eY-19pQY "W'S'IN pue Jegeen Y ‘N ‘eXieweys-j3 'y “ys ‘unyesqy 3 ‘W



Productivity and nitrogen accumulation and translocation of some......

nitrogen fertilization levels . Similar results were obtained by Ibrahim (1997)
who found that grain yield of apical and sub apical ears and their total / fed
as well as the percentage of grain yield from sub apical ears were gradually
increased with increasing the amount of N fertilization from 60 to 120 Kg N/
fed which produced the highest values.

It is evident from the same table that increasing N fertilization levels
caused a significant increase in grains , cobs and ear yields / fed up to 60 Kg
N / fed in the first season and up to 90 Kg N / fed in the second season as
well as straw and biological yields/ fed up to 80 Kg N/ fed in both seasons.
However, further increase in the N fertilizer more than such levels gave
insignificant increases in the abovementioned traits in the two seasons.
From these results, it can be suggested that the increase in grain yield / fed
obtained herein by the application of N fertilization may be attributed to the
increase in total weight/ ear and number of ears/ plant and consequently
grain yield/ plant as discussed. Similar favorable effects due to nitrogen
fertilization were previously reported by many researchers who found that
increasing N levels up to 120 Kg N/ fed caused an increase in grain yield/ fed
{Ash-Shormillesy, 2005 and Hamada et a/, 2008), ear yield / fed (Salwau and
Shams El-Din, 1992) and straw yield/ fed (Ahmed, 1989 a, and Ashoub et a/,
1996).

2- Chemical composition ‘

The result in Table {3) show that there was a gradual increase in the N %
in each of total plant at 50 % silking and at maturity as well as in straw at
maturity with increasing N levels from zero up to the highest level (120 Kg N/
fed). This increase was significant for N % in total plant at 50 % silking in the
first season only. However, the differences among the tested N levels did not
reach the ilevel of significance for N % and crude protein % In grains as well
as N % in straw and total plant at maturity in both seasons. In this concern ,
El-Moursy et al (1998), Said and Gabr (1999), El-Metwally et al. (2001) ,
Darwish ( 2003 ) and El-Rewainy and Galat {2004) found that the crude
protein % in maize grains was increased with increasing nitrogen
fertilization.

3- Nitrogen accumulation and translocation :

Regarding results in Table {4), the data indicated that the application of
nitrogen fertilization had significant increase in the amount of N assimilation
in total plants at 50 % silking and at maturity as well as in the grains/ plant at
maturity in both seasons and in the straw/ plant in the first season only.
However, N assimilation in total plant at post flowering (after tasseling
emergence} was not significantly affected by any tested N levels in both
seasons. These results indicate that N fertilization increased the plant
capacity in nutrients absorbtion. Similar results were obtained by Anderson
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Table (3): Effect of hitrogen fertilization on chemical composition of maize plant during 2008 and 2009
seasons (overall tested vsﬁetles)

81z

Characters
N Levels N% N % at maturity Crude Protein
(Kg Nifed) in total plant %
at 50% silking in grains
Grains straw total plant
-
2008 season
0 1.343 ¢ 1475 a 0761 a 2.236 a 8.48 a
30 1.43% be 1497 a 0.784 a 2281 a 8.60 a
60 1508 b 1.554 a 0.B34a 2.388a 893 a
90 1.599 ab 1573 a 0858 a 2431 a 9.04 a
120 1.746 a 1.598 a 0.869 a 2.467 a 918 a
2009 season
0 1.444 a 1.390 a 0.725a 2115a 7.99a
30 1470 a 1514 a 0.752a 2.266 a 870 a
60 1.484 a 1540 a 0.785a 2325a 8.85a
90 1544 a 1.580 a 0.846 a 2430 a 9.08 a
120 1.6686 a 1584 a 0.894a 2474 a 910 a J
A
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Table (4): Effect of nitrogen fertilization on nitrogen accumulation {assimilation) and translocation indeces

during 2008 and 2009 seasons (overall tested varieties)
A

Characte N assimilation { g N/ plant ) N translocation indeces I
in total |in grains/ | in straw/ | intotal | in total N N N
ostoay | so% | "at | Par | Pt | Post. |Hanvestfetransiocationretransiocation
silking maturity ; maturity | maturity flllowering_‘_
2008 season
0 2.485d 1584 ¢ 1.360 ¢ 2.945_c_ 0478a {0.538b 1:05 cl 4482 a
30 2897cd | 1.976bc | 1.572bc | 3.549bc | 0.652a |0.557ab] 1.324 be 45.70 a
60 3.380 bc | 2496 ab | 1.767 ab | 4.263ab | 0.883a |0.586ab| 1.616 bc 47.81a
90 3.756ab | 2.760a | 1.916ab | 4.677a | 0.920a (0.591ab| 1.839ab 48.96 a
120 4.208a | 3.027a | 1970a | 4999a | 0.789a [0.606a 2237 a 5§3.16 a
2009 season T
] 1.583 b 1.043 d 1177 a 2220d 0.636 a 0-..;69 a 0.406 b 2564 a
30 1.845ab | 1.243¢cd | 1.330a | 2.573cd | 0.728a [ 0483 a 0.515 ab 2791a
60 2035ab | 1466bc | 1455a | 2921 bc | 0.886a | 0.501a 0.580 a 28.50 a
90 2158ab | 1673ab | 1.720a | 3.394ab | 1.236a | 0.492 a 0.438 ab 2029 a
120 2351a | 1.8B05a | 1.868a | 3.673a | 1.322a [0491a 0.483 ab 20.54 a ]

—
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et al (1984) who found that increasing N rates caused a significant increase
in N content in grain and stalk of some semiprolific maize genotypes.
Moreover, Ibrahim (1997) found that increasing N rate up to 120 Kg N /fed
exerted a significant increase in the N accumulated at 50% silking and at
maturity as well as N uptake in grains / maize pilant , while post flowering N
uptake were not affected by raising nitrogen fertilization

The data in the same table indicate also that the application of N fertilizer
generally increased the three tested translocation indeces (harvest index,
crop index and migration coefficient). This increase was significant for N
retransiocation up to 80 Kg N / fed and 60 Kg N / fed in the first and second
season , tespectively and up to 30 Kg N / fed for harvest index in the first
season . However , the differences among the five tested nitrogen fertilizer
levels did not reach the level of significance for N retranslocation
efficiency % in both seasons and for N harvest index In the second season
only. This means that the N retranslocation rate from different vegetative
parts of plant to the grain were generally increased with increasing nitrogen
application and consequently the N retranslocation efficiency percentage
was improved . Similar results were obtained by Ibrahim (1997).

B- Varietal differences ;

1- Yield and its components :

The data in Table {5) showed that there are significant differences among
the five tested maize varieties (8.C 122, S.C 30 K 8, T.W.C Nefertiti, Composit
1 and Giza 2} in ear characters studied in both seasons The highest values of
ear characters were obtained by Nefertiti {for ear length), S5.C 30 K 8 variety
{for grain weight/ ear and shelling %) and Composit 1 (for ear diameter and
100 grain weight} in both seasons. However , it can be noticed that some
maize varieties were superior in the no . of grains/ ear (S.C122and 30K 8),
cob weight (composit 1 and 30 K 8) and total weight! ear {Nefertiti and 30 k 8)
compared to the other tested varieties in the first and second season,
respactively . From these resulfs , it can be concluded that the superiority of
£.C 30 K 8 and TW.C Nefertiti in their grain weight and tota! weight/ ear
during the first and/ or second seasons may be generally due to their
tendency to produce more number of grains/ ear, shelling % and ear length .
in this concern , many researchers reported that maize single cross hybrids
surpassed the other varieties in ear length and seed index (El-Aref et a/ , 2004
and Mansour and Abdel-Maksoud , 2009), total ear weight ( Abdel-Aal ef al ,
1997) and no. of grains/ ear (Mowafy, 2003 and Oraby et al, 2005). However ,
other investigators reported the superiority of three way cross hybrids in
each of ear length and 100-grain weight (El-Zeir et al, 1998 and EI-
Danasoury, 2009), ear diameter (Mowafy, 2003 and Mohamed, 2004),
shelling % (Mansour and Abdel-Maksoud, 2009) and no. of grains/ ear (Abdel-
Maksoud and Sarhan, 2008).
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Table (5): Mean performance of yield and its components of the tested maize varieties during

2008 and 2008 seasons {overall nitrogen levels) -

characters Ear Ear No. of 100- Weight/ ear ()
length | dlameter grai'ns / “?;? ghl"it Sheyl;lng
Variotles (cm) (cm) | ear () Grain Cob Total
2008 season
$.C.122 16.06 bhc 4.15b 612.66a | 23.16¢ 134.57 ab 2950 ¢ 164.09a | 81.92b
. S.C.30K8 16.37 b 468a 564.00a | 26.38b 144.73 a 29.89bc | 174.63a | B2722a
| T.W.C Nefertiti | 18.12a 460a 561.33a | 2645h 145.26 a 3456 b 179.82a ;| 81.21¢
Composit 1 16.49b | 4.79a 442.00b | 30.51a 130.65 b 36.98 a 167.64a | 7786 e
Glza 2 15.06 ¢ 473a | 407.33b | 28.85ab 11594 ¢ 31.48bc | 147.12b | 77.66d
| 2009 season .
8.C. 122 14.98 ab 422 b 363.42a | 24.68d 88.98 be 25.82b 14.8bc | 77430
S.C.30K38 15.85ab 473 a 41867a | 27.88bc | 11567 a 3345a 149.13a | 77.38a
T.W.C Nefertiti { 16.68 a 4.66 a 354.79a | 27.14¢ 95.32b 30.07ab | 125.4ab | 75.88¢c
Composit 1 1468 b 4,78 a 280.45b | 29.85a 81.68 be 2091ab | 111.6bc | 7292e
Giza 2 1458 b 4.75a 240.51 b | 29.22 ab 7.70¢c 27.21b 98.91¢ | 72364d
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Table (5) : cont — .
characters) ¢ Grain yield / plant{g} Yield / fed{Ton)
ears | . . .
Varieties plant Apical ears"'b;':'cal Total Su:;e/tcl Grain Cob Ear Straw | Biological
e ——— i
2008 season
| L
8.C, 122 1.054 bc(134.07 bec| 10.25 be |144.32 be| 6.104 bc [2.707 ab] 0.590 b | 3.297 ab [4.310¢cd| 7.807 ¢
S.C.30KB (1.118 ab[i51.100 ay 15.97 ab |167.07 ab| 8.558ab ) 2.811a | 0.675a | 3.486ab { 4.932b | 84180
T.W.C Nefertiti| 1.153a | 158.96a | 28.26a |187.22a | 14.094a |2970a {0673 a| 3.643a | 5529a | 9.172a
Composit1 | 1.035¢ |131.67c | 156c [133.23¢c| 0.170c¢ [2.691ab| 0.655a | 3.346 ab |4.551 bc| 7.897 bc
Giza 2 1.003¢c { 124.78¢ 1.09c (125.87c| 0.862c¢ |2463b|0656a | 3.119b (3.779d{ 6.898d
2009 season
I O
8.C. 122 1.016b | 86.71b 1.33b 88.04b | 1.506b [2.016b{0591c | 2607b | 4389a | 6996h
S.C.30K8 | 1.056a | 41537a | 6.74a |12211a; 5520a |2.702a|0.818Ba | 3.520a | 4.737a | B.257a
TW.C Nefertiti| 1.071a [ 91.42ab| 7.21a }[9863ab]| 7312a 12431a(0.782ab) 3.213a | 4608a | 7.822a
Composit1 | 1.013b | 81.82b 131b | 8313b | 1.575b [1.856b |0.658bc| 2.514b ) 3.902a | 6.416 bec
Giza 2 1.006 b | 81.80b | 0.33b | 8213b | 0.401b |1.732b|0.58941c| 2323 b | 3.924a | 6.247c
I -
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Concerning grain yield/ plant and its components , the data show that
TW.C Nefertiti and $.C. 30 K 8 recorded the highest significant values for
number of ears/ plant as well as total grain vield/ plant and its components
{apical and sub apical ears) and the percentage of grain vield of sub apical
ear. In this respect, many investigators found high variation among some
maize varieties in favor of single cross varieties in their no .of ears and grain
yield/ plant as reported by Abdel-Aal ef al, (1997), Khalil et a/ (1999) and
Soliman et al, (1999). However, Abdel-Maksoud and Sarhan ef al, (2008) found
that three way hybrid ( TW.C 310 ) variety was superior to the single cross
hybrids (S.C 10 and 122) varieties in the grain yield / plant and its main
components { no .of grains / ear and 100-grain weight).

It is clear from the obtained data in Table ( 5 ) that the five tested maize
varieties differed significantly in their grain, cob, ear, biclogical yields/ fed in
both seasons and straw yield/ fed in the first season. Moreover, it could be
noticed that the two maize varieties (5.C 30 k 8 and T.W.C Nefertiti) varieties
scored the highest values of the all mentioned traits as compared with the
other three maize varieties, i.e $.C 122, composit 1 and Giza 2 generaily in a
descending order . The superiority of $.C 30 k 8 and T.W.C Nefertiti in grain
yield/ fed is to be expected because they had the highest values of ear
characters and grain yield/ plant and its components compared to the other
three tested maize varieties in both seasons. In this respect , some
researchers found high variation among some maize varieties in favor of
single cross hybrid varieties for grain yield/ fed (El-Danasoury, 2009 and
Mansour and Abdel-Maksoud et al , 2009 )} as well as straw and biological
ylelds/ fed {Ahmed , 1989 b). However , Abdel-Maksoud and Sarhan, (2008}
found that T.W.C 310 surpassed S.C 10 and S.C 122 in grain and biological
yields / fed.

2- Chemical composition:

The data in Table ( 6 ) show that the five tested maize varieties varied
significantly, as far as, in their chemical composition , i.e N % in the total
plant at 50 % silking (in both seasons) and N % in straw and total plant at
maturity (in the first season). However, no significant differences could be
detected among the tested maize varieties in each of N % and crude
protein % in the grains in both seasons. Moreover, it can be noticed that the
single cross varieties (S.C. 122 and S.C 30 k 8) surpassed the other tested
varieties in N % in total plant at 50 % silking and straw at maturity in both
seasons. However, three way cross variety {T.W.C Nefertiti) had the values of
nitrogen and crude protein percentages in grains higher than that of the
other tested varieties in both seasons. Moreover, it is clear that the two
tested single cross varieties (S.C. 122 and 8.C 30 k 8) as well as three way
cross (T.W.C Nefertiti) contained more nitrogen percentage in their total
plants than that in the other tested varieties , i.e synthetic variety {composit
1) and open pollinated variety (Giza 2) which came in the least rank in this
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Table ( 6 ) : Mean performance of chemical composition of the tested maize varieties during 2008 and 2009

seasons (overall nitjlggen levels )

- t.c:harac:ters N%puln; rt::t)tal N % at maturity CrudeOZrotein l
rrenes ::12313 grains straw total plant in grains
2008 season 3
8.C. 122 1599 a 1.623 a' 0.889 a 2.51-2 a 9.33a
S.C.30K8 1.606 a 1.484 a 0.867 a 2.351 ab 853a
T.W.C Nefertiti 1462 b 1.644 a 0.757 b 2.401 ab 9.45a |
Composit 1 1480 b 1479 a 0.791b 2270 b B850 a
Giza 2 1.488 b 1.468 a 0.801 b 2269 b 844 a
2009 s:aason -
Jruvaneun - .
S.C. 122 1490 b 1.510a 0.830 a 2340 a 8.68 a
S.C.30K8 1.703 a 1.503 a 0.848 a 2351a 8.64 a
T.W.C Nefertiti 1455 b 1.650 a 0.768 a 2418a 9.48 a
Composit 1 1473 b 1491 a 0.770 a 2261a 8.57 a
Giza 2 1.486 b 1.456 a 0.784 a 2.240 a 8.37a
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respect. From these results, it can be concluded that the tested hybrid
varieties in this study had high ability to transport enough absorhed nitrogen
to grains and total plant more than that of the open pollinated varieties. In
this concern, Said and Gabr (1999} reported that single cross hybrid 129
markedly surpassed open pollinated variety { Giza 2 ) in grain protein
percentage . However , Mowafy (2003) reported that there was no significant
differences between single cross hybrids (S.C 10 , 123 , 124 and 129) and
three way cross hybrid (T.W.C 310 ) in crude protein % in their grains .

3- Nitrogen accumulation and translocation :

The data in Table ( 7 ) show significant differences among the five tested
maize varieties for N assimilation in each of total plant at 50 % silking and at
maturity as well as grains and straw / plant at maturity in both seasons .
However , the five maize varieties did not vary significantly in their N
assimilation in total plant at post flowering in the two seasons. Moreover, it
can be noticed that the highest significant values of N assimilation in total
plant at 50 % silking and at maturity as well as N assimilation in grains and
straw/ plant at maturity were obtained by growing T.W.C Nefertiti variety in
the first season and S.C 30 k 8 variety in the second season compared to the
other varieties in the two seasons . This means generally that the crosses
varieties either single or three way had higher capacity of N accumulated and
assimilated in their plants than that either synthetic or open pollinated
varieties. Similar results were obtained by Ibrahim (1997) who found that
prolific single cross varieties surpassed the open pollinated varieties {(Giza 2
and Cairo 1) for N uptake in each of grains / plant and total plant at 50 %
silking and at maturity .

The data in the same Table show significant variation among the five
tested maize varieties in N translocation indeces, i.e N harvest index in the
first season and N retranslocation / plant and its efficiency percentage in the
two seasons. Moreover, the data show that T.W.C Nefertiti in the first season
and $8.C 30 k 8 in the second one had the highest values of the three above
mentioned N translocation indeces. The values of translocation efficiency
indicated that about 40.28 % and 40.68 % of N assimilated in the plants were
translocated to the grains for T.W.C Nefertiti and S.C 30 K 8 varieties,
respectively as an average of the two seasons . The superiority of TW.C
Nefertiti and S.C 30 k 8 in their N refranslocation efficiency may be due to
the increase in their ear sink size as shown previously in Table { 5 ) and N
assimilation in their plant organs as shown in Table ( 7 }. Similar results were
obtained by lbrahim (1997).
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Table (7} : Mean perfonnancé of nitrogen accumulation (' assimilation ) and translocation indeces
of the tested maize varieties during 2008 and 2009 seasons (overail nitrogen levels )

Characters N assimilation ( g N / plant ) "N retranslocation indeces
arstes |5 horane Inoen | intorat | 008 | w | N
50% at at plant at Post h_arvast retransiocation|retranslocation§
silking | maturity | maturity maturity flowering index {gN/plant} | efficlency %
2008 season )
S.C. 122 3.116 b [ 2355 bc| 1.728a | 4.083b | 0967a |0575ab 1.388 be 44.34 b
S.C.30K8 [3.767a| 2482b | 1.858a | 4341b | 0.572a |0.570ab 1.909 ab 5044 a
T.W.C Nefertiti { 3.943a | 3.120a | 1.873a | 4994a | 1.049a | 0.623a 2.070 a 52.26 a
Composit1 |3.008b [1.996bc| 1.744a i3.741bec | 0.732a | 0.532b 1.266 ¢ 41.89b
Giza 2 2.873b | 1.8%0c | 1.384b | 3.274c | 0.401a |0.576ab 1.488 bc 5156 a
2009 season J
S.C. 122 1.739b |{1.320bc| 1.583a |[2.904bc | 1.165a 0.455 a 0.202 b 11.40b
S.C.30K8 |2464a | 1.880a | 1.736a | 3.616a | 1.151a | 0.520a 0.728 a 3093 a
T.W.C Nefertiti | 2,208 a {1.625ab 1.611a | 3.237ab| 1.028a | 0.503a 0.597 a 28.30a
Composit 1 1.774b | 1.234c¢ | 1.213 b | 2.547cd| 0.772a | 0.485a 0.461 ab 27.20 a
Giza 2 1.785ht 1170c¢c | 1.307 b | 2477d | 0.7122a 0473 a 0432 ab 25.04 a
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C - Interaction :

The interaction between nitrogen levels and tested maize genotypes was
found to be significant for no. of ears/plant (Fig 1,a), grain yield/ fed (Fig 1,b)
and N retranslocation (Fig 1,¢) in the first season. This means that the tested
maize varieties differed in their responses to nitrogen fertilization levels for
those traits. However, the most rest characters were not significantly
affected by the interaction between the two tested factors in the first and / or
second season , therefore their data were excluded,

The interaction effect botween maize varieties and nitrogen fertilization
levels on the number of ears/ plant in the first season illustrated in Fig (1,a)
show that the maximum of the number of ears/ piant (1.29) was obtained by
growing Nefertiti variety and fertilized with 120 Kg N/ fed .

Grain yield / fed as affected by the interaction between nitrogen
fertilization and maize varieties in the first season are shown in Fig ( 1,b). The
data show that the tested varieties responded differently in their ranking from
nitrogen level to another. The maximum grain yield/ fed (3561 Kg grains/ fed)
was obtained by the application of 120 Kg N / fed to Nefertiti variety, while the
lowest values (1925 Kg grains/ fed) was obtained by growing Giza 2 variety
under Zero N level. In this respect, many investigators found that grain yield
of maize genotypes responded differently and significantly to nitrogen
fertilizer levels as reported by El-Aref ef a/ , (2004), Mohamed, (2004) and
Mansour and Abdel-Maksoud, (2009).

The data Hlustrated in Fig (1,c) show that N retranslocation/ plant was
significantly increased by increasing N fertilization levels up to 90 Kg N/fed
for each of 8.C 122, Nefertiti , Composit 1 and Giza 2 varieties and up to 120
Kg Nifed for S.C 30 k 8 variety. This means that the tested maize varieties
were responded differently {o various tested N levels experienced herein. The
highest value of N retranslocation (3.813 g N/plant) was obtained by growing
8.C 30 K 8 variety and was fertilized with 120 Kg N / fed as compared with the
other tested treatments.

From the abovementioned results, it could be suggested generally that
the single and three way cross hybrids had higher potentiality than open
pollinated and [/ or synthetic varieties in their productivity and N
retranslocation from different plant parts to grains especially at high nitrogen
fertilization levels.
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Fig { 1 a,b,c ) : Effect of the interaction between nitrogen fertilization levels
and maize varieties on { a ) no. of ears/ plant, {(b) grain yield /
fed and { ¢ ) N retranslocation / plant during 2008 season.
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