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ABSTRACT

Two field experiments were carriod oul ot an extenvion field af
Shiba village. Sharkia Governonate, Egypt during the two successne
simmer seasoms of 1996 and 1997 10 study the effect of plant
popelations vz, 20, 24 and 30 thowsand planty'fed on ewght E
mawe hybesda le SC10,SC IRLSC I SC 29, T.WL 0,
TWO 20 TWO 2 and TWE 322

Plant height  and car height were increased s plant popalation
dormaity  incrcased, while both sumber of feavewplant, mumber of
lexves above main car and nember of roww'car were not affected
shgnificantly by increasing planting demsity. The results also indicated
that mam car leaf arca, car leagth, car diameter, number of grainwrow
and 100-grain weight were decreased by increasing plant popalation
daty from 20 0 30 thousand plantw/Tod. Grain yield wis icroased
vignificantly from 2446 ardab fod 10 29 99 andabvfed by increasing
plant donaty from 20 10 30 thousand plants'fod. Hybrids sgnificantly
dilferod from each other in most of the stmdied characters. Single
cross 10 gine the highest grain yickd (30,40 srdabTed and did not
differ significamly from cither S.C 12206 SC. 124, while TW.C.
121 gave the lowest yield

Finally, it wis found that ear length, number of grainwrow and
100-graim weight contributed together B8 96%, 93 07% and §2.16% of
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the total grain yield variation under 20, 24 and 30 thousand
planta/fod, respectively.

Koy words: maize hybrids, path analysis , plans popuiation density
L INTRODUCTION

Increasing malze production depends on many factors, One
important fuctor affecting, to & great extent, the productivity of a
cultivar s determining its optimum popalation,

Salem e al, (1983) reported that plant population density had
no significant effect on plant und ear heights of malze. On the other
hand, increasing plant density resulted in decrensing grain yield/enr
and 100-grain weight, but ear bength and diameter and number of
grainw'row were not nffected by plant population, They sdded that
plant population density had highly significant effect on grain
yield/plant and grain yicld/fod, which both increased an plant
population density increased. Khalifn e af. (1984), ElMabhak
(1985); Salwua (1985), and Aly (1988) reported similar findings
Esechle (1992) found that grain yield of malze was higher st 48000
plantsha. Ray and Biswas (1992) reported that the weight of |00-
grain wan increased with decreasing plant density from 66600 1o
33300 plante/ha,

Ragheb e/ al, (1993); Ali et al. (1994) and Soliman ef ol
(1995) found that maize single crosses significantly surpassed other
types of hybrids concerning rosponse to higher population density and
i most of plant growth traits

Atta Allah (1996) and Falsal ef al. (1996) concluded that
Increasing plant density from 15 10 30 thousand plants/fed. fed to
slgnificant increase in plant nod ear height, Maximim grain yield/fed
(26.8) and (24.2) ardabl/fed. in 1994 and 1995 seasons, respectively,
was achieved by planting 30000 plant/fed. However, all other studicd
tnits were found W be significantly docreased by Increasing plant
populstion density

Maize hybrids differed in their productivity. The increase of
prain yleld of maize could be achieved by the development of high
yielding varicties, Maize hybrids proved 1o be one of the most
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efficient 100l for raising maize yield El-Bially o ol (1991)
cevealod that there  were vanctal differences in growth and yield
charocters. Plants of both SC 10 and D.C. 215 were taller but had
lower number of rows'ear than the composite cultivar Giza 2 The
single cross hybeid 10 produced the highest yield followed by D.C
215 while Gitza 2 gave the Jowest yield. Gouda ef ol (1992) pointed
vat thet maize coltivars SC 10, TWC. 310, DC 204, Gua 2
Protcer Taba and popalation 45 differed significantly in the number
ol green haave/plant, leaf area‘plant, plant beight and ear height. The
wngle crons hybrid 10 showed the bighest grain yheld. Luchsinger
(1991), found that yicld of maue hybeids increased with increasing
plant populstion deasity and added that the yield of maise hybwids
m-ummmm Hassan (1995)
revesled that maize varicties differed significantly in all agronomic
charsctenistics except ear beight, leal srea below the first car and
munber of carsplant. Aly o af, (1996) reported that TW.C. 310
cxcreded Giza 2 in all sudied characters and produced high grain
yiddfed Ana Allsh (1996) found that single croms 10 and T.W.C
110 had the highest values for all studied traits, while, Giza 2 gave
the lowest values for most of the studied trais.

Thereforethis research work was done to determine the
optunum planting populstion for exght bybrids of mae

1 MATERIALS AND METHODS

Iwo ficld cxperimenty were conducted at Shiba village. Sharkia
Governomste, during 1996 and 1997 growing semsom 10 study the
respomse of cight Egyptinn maise bybeids 1o theee plant populations.
Mochanical and chemical analysin of the soil m the experimental sites
(mecan  of e two scasons for the upper 30 cm of soll depth ) are given
m Table (1)

2.1, Plant popwlation density

Three plant densities were tested (e, 20000, 24000 and
30 000 plants per fod. These domsities were obtained by planting
ouize in hills 30, 25 and 20 cm aparts, rexpectively.
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2.2. Malze hybrids
I« Single cross 10 5 « Three way cross 310,
2 - Single cross 122, 6 - Three way cross 3120
1 - Singlo cross 124, T+ Three-way crosy 121
4 - Single croes 129, 8« Throe-way croas 122,
Table (1):Some physical and  chemical propertien of the
rlmental
Characters | Value
Mechanieal snnhysh
w 130
0
Clay% :gi
C!%! snubysiv
e Ormanic matier % 19
Total Cx Cadty J3
o
N% )27
% -0
K% 990

Each experiment included 24 treatments which were the
combinations of cight maize hybrids and theee plant population
densities. The spli plot design n randomized  complete blocks
arrangement with four replications was used in both seasons, The
main plots were occupied by the three hill spacing, whereas, the
malze hybeds were armanged at mandom in the sub-plots. Each sub-
plot included 6 ridges Im long and 70 em wide. Planting date was 28"
May and 4% June in 1996 and 1997 seasons, respectively. Nitrogen
fertilizer was applicd in n split up dose wt the first and second
irvigations wt a total rate of 105 kgw'fed  and all cultural practices
were cartied out s ususl AU wilking stage number of leaves/plant,
number of leaves above main car and  main car leal area (length x
maximum width & 0.75) were recorded. At harvest plant helght, car
height, ear Jength, ear diameter, number of rows'ear, number of
grain/row,  100-greain weight and  grain  yield (ardab/fed ) were
recorded.
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1t obtained were subjoctod 1o standard analysis of vanance of
split-phot design (Snedecor nad Cochiran, 1981) and 1.S.D. wax used
1o wompire the treatment means, The data of yield attributes and
yeld were subjocted 10 simple correlation and path coefficiont
anilyses according to Svab (1473

L RESULTS AND DISCUSSION

A0 Effect of plunt population density

Data in Tables (2 and 1) show that plant hoght and ear heig
werg ncremsed, while leal wren of the makn ear beaf was decreased
stgnilicantly by locreasing plant popatation from 20 10 30 thousind
plante/fod , whthoot significant differences betweea 20 and 24
thousand plantafed  for main ear leal area, Dense sown plants are
always forced ho elongate due 10 stimulative effect coused by inyisible
whort wnd fong rsdiation uder aich comditions and due 1o interas
well ws  ntracplant  competition  for Hght and  putrenrs,  the
photosyithesis rate deceensed and could account for the decrens: b
manin el leal arva, These results are in hirmony with those of Ragheh
chal, (1993, At Allal (1996) and Mosalem und Shady (1996)

Data v Table (7) also shaw that the number of leaves/plant and
ot of leaves above  maln ear ware not affected significanly by
mcrousing  plant popualation  from 20 4o 30 thousand/fed  oxcept
number of Jeaves/plant in 1907 seavon which wan  decreaved
significantly by increasing plant population valy from 20 1o 0
thousand planty/fod.

Data presented in Tables (3 und 4) sbow that both gar length wid
dimeter,  number of yrams/row and 100-grain weight were increased
by decrensing plant populunon from 30 10 20 thousand plants/fed. On
the other hand number of rows/enr wan oot affected by changing plant
population. This could be attributed 10 good unilization of light,
nutrientn wnd water In case of lower dennitics. Similar results wete
obtained by Khalifn s of (1984), Roy and Bivwas (1992), Badr o of
(1995) nnd Atta Allah (19096).

Maize grain yiekd was significantly affected by plant densities
(Table 4)Grain yield recorded ax ardab/fed. wan increaned by 22 6%
due 1o inceeasing plant population density from 20 o V0 thowsand
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Table (3): Effect of plant
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plantvied. Generally. it conld be stated that the incrense in the
number of plants fed  led to an increase In grsin yeeld fed.. but yield
components could be decrvased  Faechie (1992), Badr o7 f (1993)
nnd Atta Allak € 1996) agroed with these findings.

A2 Effect of maize hybrids

Dot presented in Tables (2, 3 and 4) show also the differences
between  the eight  maize hybreids There were highly signithcant
ditferences  wmong  mitae hybeids in plant helght, number ol
leaves/'plant.  ewr height. o Jength and car diameter. While, the other
Mudiesd griwth characters were not inflsenced significantly

Ihe tallest hybeid was S.C 10 and the shortest was S C 122
Single crosses numbers 122, 124 and 129 had less pumber of
leaves/plunt than the other five hybrids. Single crons 10 had the
highest ear posation, S C 122 had the lowaest and the rest were vy ing
between them. Far length of S0 122 was the tallest and | W .C 321
wity i shortest. Ear diameter of S.C 124 was the biggest and that of
FWO 320 was the smallest. Stnghe coons 129 had more number of
rowwent mnd TW O 320 had Jess Siagle crows 10 produced the
Dy hest grindos and | W.C 321 produced the Hghtest ones

The single cromses numbers 10, 122 and |24 out-yielded the
other five hybeids.  These five could be categorisod Into two classes,
the first includes SC 129, TWO M0 and TWE 120 and the
second  contalny both TW.C 520 and TWO 322 Thew data
conncide 10 @ great extent with those of | 00-grain weight which could
explain the varsetal variation

Ihe differences i growth. yicld and yield components of
maize hybeids under study may be due to the differences in response
of thewr gonetic makeup 1o stress condithons and enviconmental factors
affecting developmental processes and ability 1o thrive and benelit
from the wvailable putrients  The  resalts are s hanmony w itk thoswe
obtained by Salems or ol (1983 Khalifa vz al  (19%4), E)-Habbak
(19RS), Nalwau (1984) Aly (1988), Gouda er af  (1992), Bade ef ol
(1997), Hassan (1995) and Atta Allah (1996)

3.3, Effect of the interactions
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The reaction of maize ctop fo varying plant population was
independent of the caltivars Therefore, datu of the interaction
of the two factors were not presented

3.4 Correlation relatiosships

Grain yield was positvely and significantly comeiated with
100-grain weight ooder the first plant density (20000 plantfed |
with ewr length and number of graina/row under the second plant
density (24.000 plant/fed. ) and with 100-gssin weight under the third
plant density (30.000 plant/fed ). Also positive comelation was found
between grain yield and number of grainsrow under the first density
(20,000 plant’fed )

Concerning 100-grain weight, it is clear that thes trait correlated
positively and aignificantly with car length under 20.000 and 24.000
plantfed and not snder 10.000 plantsfed (Table 52 bandc)

3% Partitioning of correlation

it is clear from Table (6) that the most positively correlated
compooents to graim yield were car length followed by 100-grain
weight Ao positive association was fousd between grain yield and
sumber of gminvrow. These three components under the thece
sudied plant densities in W showed in most cases positive direct
relationships with grain yield except number of grains/row under 30
thousand plant/fed. and 100-grain weight wnder 24.000 plant fed

Also, ear length under 20 thousand plant/fed. had the highest
direct relationship with grain yield followed by 100-gain weight
under 30 thousand plantfed. then car length under 24 thousand
plantfed On the other hand, the resuits indicate that number of
gramaTon sdcr 0 housand plantted. and [00-gain weight sodor
20 and 24 thoasand plantTed. had the lowest direct relutionships with
gain vield These results indicate the importance of partitioning the
comrelstion which showed that the grestest indirect associstion o
grain yield was due to 100-grein weight through car length under 20
and 24 thousand plant/fod. and also these traits showed negave and
negligible direct relations with grain yield under the above mentioned
plant densities



Table (5)Simple correlathon coeffichents between grain yheld wnd s
wttributes of muice (cowbined mver 1996 und 1997 semsom)

A< A1 20,000 plasyfed.
Charscteriwties | 1 | 2 1 3 (T o
Plant height
Far longth 0l .
N wf rownlenr a0 HAe

nse 02 | AaM .
0 | mize | 620 | oM
Q038 | 67a2 | NIk a11 | D81

Nl greinatres

B AL 24000 plantfed.

 Charscteristies |} 2 b I B s
1| Pinnt height -
3 | Ear length A1
3| Nl e Han | 04 :
4| Noof grainires o | e | a8t -
& | 0grain weight 0478 | oMt | 030 | 046l ‘
& [Grainyleid (nridab fed | 0247 | 070 | AT | 008 | Gake

€« A1 30,000 pluntfed.

Oh i [ a |1 3 4 $
1| Mant height
1 | Bar length 2N .
A | Noof temviem a0 | 2w
4 | No of greins'ren 4207 | wan | AN
8 | 100 grain weight oy 0489 | AT | oA .
& |Grainyiedd (srdubied | A7 | 0asy | 0001 | 0200 (08I0

A6 . Path aoalysis

Data in Table (7) indwate that the forementionod three
components (¢, ear length, number of grains'row and 1 00-graln
weight contributesd together B4 96%, 95 0% and K2 16% of the 1otal

yield variation under 20, 24, and 30 thousand plant/fed
respectively.  Under the dense planting of 30.000 fed., 100-grain
weight contributed 10 most of the yield variation either directly
(47.32%) or indirectly (28 54%) through the other componerts The
o leogth replaced  100-grain  wekght andet 20.000 plants fod
and 248 000 plasts fod as well



S combined snahysls).

Sources Plant densities (plant/fed.)

10000 24000 S0

Ear length:
Direct effect. oS 0.7 a2
Indireet effect vl No. of grajavrow 01340 02078 8,008
Indirect effect vio 100-grain weight 01994 AL 08240
Total (ry 1) a7 T e 0.45%
Number of grains/row:
Direct effoct Laese L ¥l L2065
ladicect effect via 100-grain weight 00840 £0.0%) 0.20%
ndirect effect vis ear bength v 0240 0007
Total (ry 2) LEARL L 03000
100-grain weight:
Dirvet effoct A.3487 a20% 0794
Indirect effect vio car beagth 0647 0.80% o130
Indirect effect v No of gralasrow 01592 (% 1] 0 onsd
Tomi(y ) __aseie  osme  asae |

i
i
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