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ABSTRACT

Two field experiments were carried out at the Experimental Farm of
Gemmeiza Agricultural Research Stations during 2007 and 2008 seasons to study the
effect of row spacing, i.e. (60,70 and 80cm apart) and plant density, i.e. {20000,
25000 and 30000 plants/fed.) on growth, yield and yield components of two maize
hybrids, i.e. (8§.C125 and S.C162). A split-spiit plot design with four repiicates was
used in the two experiments.
® Results showed that increasing ridge spacing significantly recorded No. of days two
50% tassling and silking , ptant and ear heights were in the same direction planting
on 80 — cm ridge was associated with a significant increase in ear length , No. of
kernels/row, 1000 kernels weight and grain yield (ard/fed).

® On the other side, plant density of 25000 plant/fed was associated with the highest
grain yield and its component as soon as it is considered of the optimum
environmental.

® Single cross 125 was earlier than single cross 162 of days to 50% tassling and
silking. S.C. 125 had the best effects of plant and ear height towards low ear
position, 1000 kernels weight, S.C. 162 gave the highest values of No. of ear length
kernels/row and grain yield. (Ridge spacing x plant density interaction was
significant for No. of days to 50% tassling and siltking, plant and ear heights, No. of
kernels/row. Plant density x hybrid interaction was significant for plant height, ear
length, 1000 kernels weight (g} and grain yield ard./fed).

® This investigation showed that planting on 80- cm rows at plant density of 25000
plants/fed (25- cm between hills) in order to obtain the highest grain yield. This
would also facilitate using the mechanization and saving costs, time, and effort.

INTRODUCTION

Maize (zea mays L.) is considered of important cereal crop in Egypt
and the world, where, it ranged after wheat and rice from the importance. It is
widely used (zea mays L.) in bread manufacture intural areas of the country
because it conform the basis for several industries such as starch, fructose,
corn flakes, alcohol, corn oil, corn sugar, corn fiber (soronoa), ethanol and
biobutanol as well as the main component (about 70 %) of animal feed in
Egypt, it is necessary to increase maize yield to face the wide gab between
the production and consumption. High maize production can be achieved by
improving cultural practices and planting the promising hybrids. Com
agronomists continually search for methods that help them to increase grain
yield and net retumn of producing the crop plant density and row spacing
affect plant distribution in field. Currently maize practices in Egypt
recommend planting maize in hills on 70 cm between rows and 25 — 30 cm
between hills (within row). Brown et al. (1970), recorded a that 33.7% yield
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increase for corn grown in 51 cm rows compared with 102 cm between rows.
Fulton (1970), revealed that higher plant densities (54.362 plants ha )
produced higher yields than lower densities (36.536 plants ha™), and rows
spaced at 50 cm produced higher yields than rows paced 100 cm apart Lutz
et al. (1971), reported 5% yield increase for 76 cm between ridge spacing
corn parded with 102cm row spacing and an additional 2.7% yield adventage
for 38 cm. ridge spacing. younis et al. (1989), Ragheb et al. (1993), revealed
that 60 cm rows were associated with higher grain yield compared with 70 or
80 cm rows. Grain yield increase in response to narrows rows closely related
to the improvement in light interception during the critical period for grain set.
Optimum plant distribution would play an important role in distributing plants
more equidistantly across the field and reduced interplant competition.
Sharief (2001) shown that increasing plant population density of maize .
spacing 51 — 60 cm and hill spacing of 256 — 30 cm apart gave plant density
for maximizing grain yield per unit area ridge spacing optimum plant density
depending on ridge spacing, density pattern sowing date and hybrids. In
addition, plant density x row spacing (50 ¢m) interaction in only one of four
experimental years, indicate that the effect of narrow row spacing was greater
at high plant densities that at low plant densities.

The objective of this investigation was to study the response of two
new maize crosses i.e. S.C. 125, white new commercial hybrid and yellow
single cross hybrids S.C. 162 to ridges spacing (60 , 70 and 80 cm) and three
plant densities (20 , 25 and 30 thousand plants / fed).

MATERIALS AND METHODS

Two field Experiments were performed at the Experimental Farm of
Gemmeiza Agriculture Research Station, Agricultural Research Center
(ARC), Egypt during 2007 and 2008 growing seasons.
Treatments:
1. Ridge spacing (S):

Three row spacing, i.e., 60, 70 and 80 cm apart.
60 cm (divided into 17 , 21 and 26 hill/row respectively).
70 cm (divided into 21, 25 and 31 hill/row respectively).
80 cm (divided into 23 , 29 and 34 hill/row respectively).
2. Plant density (D):

Three plant densities, i.e., 20000, 25000 and 30000 piants/fed.
3. White and yellow maize hybrids (H):

Split spiit plot design was used in this study with four replications.
Three ridge spacing (S) were arranged in main plots, plant densities were
arranged in sub plots and two hybrids were arranged in sub sub plots.

Each plot consists of 5 rows with 6 m length; the two outer rows
number one and five were left as border rows. The row number 2 was left for
vegetative samples. The two outer rows number one and five were left as
border rows. The two row number three and four were left for yield and yield
components. Maize grains were hand sown in hills at the rate of 2 — 3
grains/ill using dry sowing method (Afir) on one side of the ridge with the
above mentioned hill spacing during the third week of may in 2007 and 2008

8074



J. Agrric. Sci. Mansoura Univ., 34 (7), July, 2009

seasons. The other agricultural practices were kept the same as normally
practiced in maize fields according to the recommendation of ministry of
Agriculture and land Reclamation, except for the factors under study. While,
the studied characters were :

1. Days to 50% tassling : (number of days from sowing to 50% emergence of

tassling)

2. Days to 50% silking : (number of days from sowing to 50% emergence of
silking)

3. Plant height (cm) 4. Ear height (cm) 5. Ear length (cm)

6. Number of kernels per row: 7. 1000 kernel weight (g):

8. Grain yield (ard.ffed.): It was determined by the weight of grains per
kilograms adjusted to 15.5 moisture content of each plot, then converted to
ardab per feddan.

All data were statistically analysis according to the technique of
analysis of variance (ANOVA) for the split split — plot design as published by
Gomez and Gomez (1984) by means of " MSTAT ~ C" Computer software
package. The freatment means were compared using least significant
difference (LSD) method at 5 % levels of probability according to the
producer outlined by Waller and Duncan (1969).

RESULTS AND DISCUSSION

Means of days to 50% tasseling , silking , piant height and ear height
as affected by ridge spacing, plant density of two maize hybrid and their
interactions as show in Table (1):

1- Effect of ridge spacing :

Number of days to 50% tasseling and silkking were significantly
affected by ridge spacing in both seasons (2007and 2008). The earliest value
of these traits were obtained at 60 cm ,while, the latest value was at 80 cm.
Plant height was significantly by row spacing in both seasons. ,while, ear
height exhibited significant differences for row spacing in both seasons. The
towest value was at 60cm apart between rows as shown in Table 1. The
hybrids had significant differences in 2007 season, but it was not significant in
2008 season , row spacing exhibited significant differences on number of
kernels/row in 2008 season, but it was not significant in 2007 season. The
highest value of number of kernels/row was obtained at row width 80cm ,
Increasing the distance among rows from 60 to 80cm apart significantly
increased 1000 kernels weight in 2007 season and ridge spacing exhibited
significant differences on grain yield/fed. Where the higher values of grain
yield/fed was at 80cm apart between rows, while, the lower values were
obtained at 60cm apart between rows. These results were agreement with
those Aly et al (1996) and El- Koomy (2000), Atta-Allah (1996) and
Mahgoub and El-Shenawy (2006) , Younis (1994), El-Habbak (1996),
Mosalem (1998), El-Sheikh (2000), and Khalil (2001).

2- Effect of plant density :

Number of days to 50% tasseling and silking were affected by plant
density in first season, plant density had no effect on plant height in 2007
season but it had significant differences in 2008 season, ear height was not
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significant by plant density in both seasons as shown in Table 1. , plant
density was significant on ear length in both seasons where the highest value
was at 20000 plant/fed , effect of plant density was not significant on number
of kernels/row in both seasons , increasing piant density from 20000 to 30000
plant/fed led to significantly decreased 1000 kernels weight in 2007 season ,
Plant density exhibited significant differences in both seasons on grain
yield/fed, where the plant density 25000 plant/fed gave the highest values of
grain yield/fed. and it considered the optimum density or the optimum
environmental as shown in Table 2.

3- Behavior of hybrids :

S.C. 125 was earlier than S.C. 162 in both seasons for to 50%
tassling and silking , also the two hybrids exhibited the same effects and it
was the same order on plant height trait , the highest value was obtained of
ear height for S.C 162 , there was significant differences between two maize
hybrids, where S.C 162 gave the highest value under two seasons comparing
to S.C. 125 , maize hybrids showed significant differences on number of
kernels/row in 2007 and 2008 seasons. S.C. 162 gave higher values on
number of kernels/row comparing to S.C. 125 , the two hybrids exhibited
significant differences on 1000 kernels weight where S.C. 125 gave the
highest value of 500 kernels weight during the two seasons , the two maize
hybrids exhibited significant differences for grain yield/fed. in both seasons.
S.C. 162 gave the highest value of grain yield/ffed. during the two seasons
similar results were recorded , Meky (1993), Atta-Allah (1996) Mosalem
(1998) Khalil et al. (2000) , EI-Sheikh (2000), and Khalil (2001) , Nawar et al.
(1981), Younis et al. (1994), Aly et al. (1996), El-Zeir et al. (1998), Said and
Gaber, (1999) and Hassan, (2000).

4- Interaction between factors :

The interactions between ridge spacing with hybrids and plant
density on plant height were significant, also the interactions between hybrids
and plant density were significant in both seasons , ear height was
significantly affected by all interactions, except, interaction between maize
hybrids and plant dersity , the interactions among all studied factors on 100
kernels weight was highly significant in both seasons, except the interaction
between maize hybrids and plant density was significant in 2007 season and
not significant in 2008 season , the interaction between the different factors
exhibited significant differences, except, ridge spacing x plant density was
not significant in 2008 season as reported by. Said and Gaber, (1999) and
Hassan, (2000). Nawar et al. (1991), Younis ef al. (1994), Aly et al. (1996),
El-Zeir et al. (1998), Mosalem (1998) , Khalil (2001) , El-Habbak (1996), and
Hassan et al. (2000).
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Table 1 : Number of days from sowing to 50% tasseling , silking , plant
height (cm) and ear height (cm) as effected by ridge spacing,
plant density and varieties performance as wells their
interaction during 2007 and 2008 on seasons.

Characters 50 % Tasseling 50 % Silking Plant height (cm) Ear height {cm}
2007 2008 2007 T 2008 2007 2008 2007 2008
59.87 B|60.37 B|60.75 B|60.37 B |250.25 B[246.12 B[138.12 B{139.41 B
70 (cm) 59.91 B{59.50 C[60.91 B|59.50 C [248.12 B[258.54 A|135.79 B[147.37 A
0 {cm) 60.33 A[61.08 A[61.33 A |61.08 A [255.29 A|260.62 A[141.54 A}146.33 A
F test ~ - - - v - - >
— Plant density
59.83 B! 60.45 |60.83 B| 60.45 251.91 [257.50 A| 138.83 | 143.62
59.87 B| 59.87 [60.87 B| 59.87 252.83 [256.45 Al 139.54 | 145.45
60.41 A| 60.62 6129 A| 60.62 248.91 [251.33 B| 137.08 144.04
- NS * NS NS * NS NS
59.30 59.94 60.25 59.94 245.33 | 25213 | 135.63 144.80
60.77 60.69 61.75 60.69 257.11 258.05 | 141.33 143.94
> 0 v . NS - . NS
ID- Interaction
AxB - - v v - - = -
AxC ¥ 0 NS 0 T - - ..
xC NS NS NS NS * " > NS
AxBxC - NS - NS - - - -

Table 2: Number of days from sowing to ear length (cm) , no. of
kernels/row , 500 kernels weight (g) and grain yield (ard/fed)
as effected by ridge spacing, plant density and varieties
performance as wells their interaction during 2007 and 2008

Oon seasons.

Characters Eali‘l;:)gﬂl ker:gis7:ow 1000-Ke(r;':!7 welight Grain yleld (ardifed)
Treatments 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
IA - Row spicing (cm) |
60 (cm) 20.10 19.94 B | 44.25 [43.43 B]358.66 BJ319.50 A|30.82 B|27.75 B
70 {cm) 20.41 2012 B | 44.25 |44.60 B|365.24 B|288.04 C{31.55 B|28.38 B
0 {cm) 20.36 21.32 A | 44.45 |[46.17 A|380.34 A([305.16 B} 34.75 A {3151 A

test NS * NS b * * . *

~ Plant density
20 2093 A |20.76 A [ 45.35 | 45.37 [374.86 A{311.64 A[30.88 C|2784 C
25 20.61 A [20.39 B 44.72 | 44.57 1368.32 A}295.36 B|33.80 A |30.75 A
30 19.32 B | 20.23 B | 42.87 | 44.27 |361.06 B(305.70 A[32.43 B|29.06 B
F test v v NS | NS - : ; .

- Varieties

.C. 128 18.87 19.08 43.89 | 43.40 372.98 312.24 29.18 27.31

.C. 162 21.711 21.84 44.74 | 46.07 | 363.20 296.22 35.56 31.12
Ftest - - - - - » ] *

- Interaction .

x B » " N s N > e R ] - e

xC NS NS - NS - - * NS
E xC NS * NS NS * NS bl -
AxBxC NS NS M NS - - - .
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Table 1 : Number of days from sowing to 50% tasseling , silking , plant
height (cm) and ear height (cm) as effected by ridge spacing,
plant density and varieties performance as wells their
interaction during 2007 and 2008 on seasons.

Characters 50 % Tasseling 50 % Silking Plant height (cm) Ear height {cm)
Treatments 2007 2008 2007 2008 2007 2008 2007 2008
A - Row spicing
cm)

60 (cm) 59.87 B[60.37 B[60.75 B]|60.37 B |[250.25 B|246.12 B|138.12 B[139.41 B
[70 {cm) 59.91 B[59.50 C|60.91 B|59.50 C|248.12 B|258.54 A[135.79 B[147.37 A
0 (cm) 60.33 A[61.08 A|61.33 A[61.08 A [255.29 A[260.62 A[{141.54 A[146.33 A
teSt - - - - - - - *
B - Plant density
20 59.83 B| 6045 {60.83 B] 60.45 251.91 [257.50 A| 138.83 143.62
25 59.87 B| 59.87 |60.87 B| 59.87 252.83 [256.45 A| 139.54 | 145.45
130 60.41 A| 60.62 [61.29 A| 60.62 248.91 [251.33 B| 137.08 | 144.04
[F test - NS = NS NS - NS NS
- Varieties
.C. 125 59.30 59.94 60.25 59.94 24533 | 25213 | 135.63 144.80
S.C.162 60.77 60.69 61.75 60.69 257.11 258.05 141.33 143.94
F test * * * * NS * * NS
D- Interaction
AxB - 3 v v 0 - - m
AxC 0 - NS 0 - r 3 3
B x C NS NS NS NS * * * NS
AxBxC - NS - NS - - - b

Table 2: Number of days from sowing to ear length (cm) , no. of
kernels/row , 500 kernels weight (g) and grain yield (ard/fed)
as effected by ridge spacing, plant density and varieties
performance as wells their interaction during 2007 and 2008

on seasons. :
Characters Earlen No. of 1000-Kernels weight L.
(cm)mh kemnels/row (gm.) 9"Grain yield (ard/fed)
[Treatments 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
IA - Row spicing (cm)
0 (cm| 20.10 19.94 B | 44.25 [43.43 B[358.66 B{319.50 A|[30.82 B{27.75 B
[70 cm 20.41 20.12 B | 44.25 144.60 B|365.24 B[288.04 C}{ 3155 B|28.38 B
0 (cm 20.36 21.32 A | 44.45 146.17 A|380.34 A[305.16 B[34.75 A 3151 A
test NS v NS * * * - -
-~ Plant density
R0 20.93 A [20.76 A | 45.35 | 45.37 |374.86 A[311.64 A[30.88 C|27.84 C
20.61 A [20.39 B | 44.72 | 44.57 [368.32 A[295.36 B 33.80 A[30.75 A
19.32 B]20.23 B! 4287 | 44.27 [361.06 B|305.70 A[32.43 B|29.06 B
) » N s N s * » - -
18.87 19.08 43.89 | 43.40 | 372.96 312.24 29.18 27.31
21.711 21,84 44.74 | 46.07 363.20 296.22 35.56 31.12
) - - . - - ) -
ID- Interaction .
AxB * > NS NS - - - bl
AxC N S NS il N § - - * NS
BxC NS v NS | NE : NS - -
AxBxC NS NS * NS - - il .

8077



J. Agric. Sci. Mansoura Univ., 34 (7), July, 2009

Mahgoub, G.M.A. and A.A. El-Shenawy (2006). Response of some maize
hybrids to row spacing and plant density. 1% Conf. 22-24 Aug., Field Cr.
Res. Inst., ARC, Egypt, Conference Proceeding., 285-293.

Meky, M.S. (1993). Effect of some agriculturai practices on growth, yield and
its components of corn (Zea mays L.). M.Sc. Thesis, Fac. Agric., EI-
Minia Univ., Egypt. ©

Mohamed, N.A. (2004). Principle components and response curve analyses
of some maize hybrids to different nitrogen fertilization levels and plant
density. Bull. Fac. Agric., Cairo Univ., 55(4): 5§31-556.

Nawar, A.A.; HA. Dawwam; M.E. ibrahim and A.N.E. Khalil (1991). Effect of
plant densities on phenoytpic and genotypic estimates in maize. J.
Agric. Res. Tanta Univ., 17(2); 187-199.

Ragheb, M.M; A A. Bedeer and A.Sh. Gouda (1993).Effect of row spacing
and plant popuiation density on grain yield of some maize hybrids.
Zagazig J. Agric. Res., 20(2): 581-594.

Sharief, A.E.M. (2001). Plant population density as limited factor affecting
production of cereal crops. J. Agric. Sci. Mansoura Univ., 26 (3) : 1219
— 1245.

Younis, M.A.; S.M.M. Amer; A.H. Awad and Sh.F. Aboul Saad (1989). Effect
of row spacing and plant population on maize grain yield. Egypt J. Appl.
Sci., 4(3): 359-365.

Al 3,3 e Oaiaa e AaLal AU § dl) (a e il

J'*gﬁp&“\*ﬁ-\m&ec'wﬂ‘ .\Ai.hug'z_.:.h M\J.\UMi

AT B RTR L P TS PO

draladll and — 5 jpualall Aaals *

eyl Gl S = Afiall Jualadll Sigay e — Al 540 igay aud®®
B jall

A1y 5 jpanlly Al 3 Sl Aaasy Aiagd) do3ally olilia ol a3 2y el
Al LUKy (aw AV ete) daddl age G AN YolA S YOV e DA
d)“‘é‘“.’ M\HME‘JZ&\JJ&&“SJ(O‘&/Q@J‘T‘~-~~c\'°~~~“'¢~~~)
il VY Giea cgand VY0 Gaea) Laay Ll 5,3 (e ppingd 4Tl sSa

C S o e A kil G el aadiud) apeaill (IS
—:@L.@Liﬂ\aﬁi,
: s hall L il -y

AL (it e) bdl mymi0 2 %00 5 %0 ida e JS @
= A CilS dya Gsine Baall i jay (au) 580 bl gl e JS S Cpansal
e sally D i Yo o A U gl (an) 5SY Ok dhe o 5, 1, T ot dasl
Opammasall DA laudlfa gpall a3e dia @ 2y L (awh +) Jasdl o jal iy Yoo ¥ 0
Q)ﬁu‘,.!a._ﬂ\ub_)ci.\gjca\i,iul_n\u-_J\o_}_,l_i.acb_;:t\_, Jadll Gy
e SV Laiy anhe die Alle Lod cideel Cua dadll G ey il Jpane dia
can s

8079



Attia, A. N. E. et al.

Aol A sy s -
LS Al A 88Sh ety G gina oy %000 _,Ctﬂ%°~ :t_.h.auAdSALl_):t
A Wy Cpansad JUE IYO ¢ VY e cpdiall Ay gixe Wy 8 B o ekl
S Yerre aie A dall Guil o Ui Al 85N @ fl 50 Johb A dial

S S A Shadl/Gasnl dae Al 4l il Gl Yo ¢ Yo oKl 3 i

iy Al A KN B ) pe CoallB A pa Voo g5, A dal Al gl
eV s Yoo o A gl 1KY cal s A gl A8 G gal) Jgeane ddia
e panall 3 ad
! cilia¥) Sgbu —Y
e gall OMA VY Ge a5 350 Sl Je 38 VY0 Giv_a ekl
U_‘ci;.___:\):u.ac.\\_);\'l_’:\'l\' [ Y- )@Li_,a)g);%°~ Jcm%"':L_LaC)AdSX
La V1Y o a elal LS 5l y il gl ) A im o JSI VYO e a4 i
sl WGsnl o o il Ly VYo G &5 jEe 5 Jph Al e
Yoro W gy dbal sy VY0 G a oo el L@ YUY Giea L ekl
b A il VY G a i i Jlef L@ VY0 G s Gia Jacf 3 a0
oA = YooV Gran gt IS A3 le L VY e kel Gisiall Jgnase
A Al Cia3 Jad gl (ot — £
MHQWWka\&Sa)g}%°~ Jc\ﬁ%°' daal sl
O gall S VY0 ¢ YUY Ghe A Cpitall 4 gine By 8 S el el y e gal
ygine G S350 N Gaa g ball e O Jelilll edd LS 55N, clall i) kel
Lyyine U5 Al 8005 bkl e g Jelidh el 580 gl il 4 pually
A ygiee A el a3 Cllelil alaae GOl Ly ladifcopall e bl &l
fae Lo djgina U Al all Cond COM Uil paren O pedil LS LA md oo s W A iial
Yoo A gl B Sl 4SSN Jasdl (a e o Jelid)
gl -0
SJ.A_“L:‘_))};._'».A):“OSM’Z_“‘JJ|3:\Q‘,J'@°LLA;:\A.\‘G_':U.'\S\QALA_,Ac
el cidael G @l g Yoo A ply IS oy aw Ar bad e die Xl
.Qm‘SJﬂ‘wM@quidjﬂ\oh )ﬁﬁ}&—l_,.\;ﬂd}mam

8080





