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RESULTS AND DISCUSSION

FIRST STUDY

GROWTH AND YIELD OF MAIZE
AS AFFECTED BY METHOD OF

PLIANTING AND THINNING DATE
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These increases in root d4ry weight which were pro-
guced by wetb planting method could be obtained because
the tillage gysten 1oosened the goil and jncreased aeration

that allow best poot growth (Barber, 1971) .

Also, these results are in agreement with those of
Kohnke end Barker (1968) who found that tilled plots were

three times of root dry weight as those of the untilled

plots.

pifferent results were obtained by Sato EE al.,
(1970) who observed that root growth was heavier in un-

ridged plots than ridged ones.

1.2 Tasseling and silking dates:

rasseling and silking dates as effected by the various

planting methods &are presented in table 5.

Results showed that in both seasons, planting methods
did not exhibit any gignificant effect on tasseling and
silking dates. However, in both seasons, maize plents
grown in wet planting method reached tasseling and silking
stages somewhat earlier than those of dry and fiat plant-

ing methods without a gignificant dif ference.
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In the first growing season, maize plants grown in
wet method reached tasseling 0.4 and 0.6 day earlier than
in dry and flat planting methods. Whereas by using the
wet planting method, maize plants reached silking siage
earlier by 0.5 and 1.0 day than by using the dry and flat
planting methods, respectively. Similar trend was obtained
in the second growing season also without a significant
difference. These results were in harmony with those
reported by Griffith et EE‘; (1973) who observed that
tagseling was delayed 2 to 3 days for no-tillage maize as

compared to the conventional tillage.

1.3. Plant height:

Plant height was not significantly affected by the
abplied planting methods in the two growing seasons.
However, plants grown under flat method were shorter than
wet and dry methods by 13.1 and 7.1 cm, respectively in
the first season, corresponding to 12.7 and 4.9 cm in the

gecond seagon (Table 5).

These results are in agreement with those reported
by Misovic and Bozic (1970), Griffith et al., (1973)
Thomas et al., (1973), Fink and Wesley (1974), Kaﬁg and
Yunusa (1977) and Barhoma (1982) who proved that wet method
had a little effect in increasing the plant height as

compared to the dry planting method.




- 43 -

1.4. Ear position:

The effect of planting methods on the ear position
(height on the stem) was significant in the first season,

having the same trend in both seasong (Table 5).

It is generally clear that flat planting method
produced lower car position as compared to wet planting.
It should be pointed out that dry planting methed also
produced lower ear position than wet planting without a

significant difference.

1.5 Stem diameters:

The effect of planting methods on stem diameter was
significant in the two cultivated seasons of 1981 and 1982
(Pable 5). Maize plants grown under wet method were signi-
ficantly superior in stem diameter than those grown under
flat planting method in the first season. In the second
season, stem diameter of plants grown under wet method

exceeded that of plants in dry and flat methods. Similar
result s we=e obiair.> by Kohnke and Barker (1968).
1.6. Leaf area:

Results showed that leaf area of fthe topmost ear leal
was not significantly affected by the various planting
methods (Table 5). Illeanwhile, following wet and dry methods
hed a little effect in increasing leaf area as compared to

the flat method. Wilhelm (1980) recorded similar resulis.
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I+ could be concluded that plants grown under wet
planting method were superior in growth characters
mainly; root growth, plant height, ear
position, stem diameter and leaf area, as well as tassel-
ing and silking dates as compared with dry and flat plant-
ing methods. These results could be attributed to the
gevere N stress during early growth (Kang and Yunusa,

1977 and Kang et al., 1980).

In general, results of Griffith et al., (1973) indica-
ted that as the amount of tillage decreased, plant growth

was slowed and maturity was delayed.

Effect of planting methods on the yield and vield

components:

Date on yield and yield components of maize as
affected by planting methods in 1981 and 1982 growing

seasons are presented in table 6.

2.1. Ear length:

It was observed that wet and dry planting methods
increased the ear length significantly as compared witn the.
flat method in the first season, while in the second season,
this increagse did not reach the level of significance.
Along the same line, Misovic and Bozic (1970) proved that
zero-tillage reduced ear length by 6.01% than the conven-—

tional cultivation.
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2.2. Bar diasmeter:

The three planting methods did not exhibit any
gignificant effect on the ear diameter in both of the cul-

tivated seasons (Table 6).

2.3. Number of rowg per ear:

Number of rows per ear was not significantly affected

by various planting methods as it is clear from table 6.

2.4. Number of kernels per ear:

It was noticed that wet planting method produced the
highest number of kernels per ear (571.7 and 616.7 in the
first and second growing seasons, respectively) as compared
with the dry and flat methods in the two seasons (Table 6).

But differences were not significant.

2.5. Bar weight:

Data in table 6 showed that wet planting method pro-
duced a slight increase in the ear weight (203.5 and
245.6 gm in the first and second growing seasons, respectively)
over dry and flat planting, but these increases were not
significant in both seasons. Similar results were obtained
by Barhoma (1982) who found that wet and drj methods did not

have any significant effect on the ear weight of maigze.

2.6, Number of ears per plant:

Data indicated that the planting methods has no any

significant effect on the number of ears per plant in both
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of the studied seasons (Table 7). Okigbo (1973) stated

that planting on ridges produced more than one ear per plant.

2.7. Number of plants per plot at harvesting:

There was no significant difference in the number of
plants per plot as affected by the various planting methods
(Table 7). However, wet planting method had the higher
number of plants per plot as compared to dry and flat

methods in the two seasons.

Similar results were obtained by Okigbo (1973) and
Gupta et al., (1979) who found that ridging improved the
emergence of the seelings of maize and sorghum as compared
to flat planting. Also, Griffith et al., (1973) found simi-

lar conclusion.

2.8. Grain yield per plant:

Results in table 7 indicated that plants grown under
wet and dry ridge planting exceeded that of flat planting
in the grain weight per plant, which was 166.68 and 189.87
gm in the first and second growing seasons, regpectively.
However, this increase was significant oanly in the second

geagoll.




*S°N *Q'N *S°N ‘SN 20°6 ‘SN ‘S°N %G *q g1

001 8L°'92 GL* ¢ £*6¢ 8°2¢ 18681 0T G*L6 poyjlaw 38Ty

€6 0t 0°82 26°¢ 6°G¢ T°¢8  T9°'96T €0°'T 0°86 poygew Axq
92°301 0*62 g0V 6°*6¢ £°¢8 Ghr202 90°'T 1°'86 poyjlew jop
1 (2687 U08%58 pPUos58g

*S°N *S°N *S*N *S°N *S*N ‘SN *S*N %S *q g 1
00T ge2*ce AR S (IrAS 6°28 89°99T Q0T G*16 PoyjamW 3BTH

26 €01 LO"€2 €2°¢ g2t 2'¢€8 L8*dLT Lo*T 6°16 poyzeuw Lxg
LG 0TT t9°ve Gveg 8*2¢ 2°€8  00°'t8T 60°T 8°¢6 poy3oW 3oM
1{186T)UCSBEE 38aTa
gU0% s % w3
(*p8Z (*pagF
PToTE /aBpas) /8U01) 9, 83w rueTd querd/Jes qo0Td/gqustd _

PTSTE PIoTL 13 ToMm -jueoxsd /pToTA Jo PO 189 AIBY SpoY} oW

9ATABIOY UTBIY ureIn uTeld-00T SuTTToUg UTBIn JIaqumy Jo asqumy Sutiuetg

grusuodwoo proTh
oWOS puw PTATL ozTew wo spoyszdw Juriusid Jo 30871y (L) OTABI

I-m..ﬁl-




- 49 -

2.9. Shelling percentage:

Methods of planting did not exert any significant
effect on shelling percentage in both of the studied
geasons (Table 7). However, results of Rykbost et al.,
(1967) indicated that ridge planting increased shelling

percentage compared to flat planting method.

2,10, Weight of 100 kernela:

In spite of the slight increase in 100-kernel weight
that was produced by wet and dry methods as compared with
the flat method, the differences among these planting

methods were not significant (Table 7).

2,11. Grain yield (tons/fed.):

Results indicated that methods of planting did not
gignificantly affect the grain yield. Wet planting method
outyielded the dry and flat methods by 3.5% and 10.6% in
the first growing season, respectively, corresponding to
4.5% and 8.3% in the second growing season. However,

these increases were not significani (Table 7).

Comparing the effect of planting methods on the grain
yields, wet planting method produced the highest yield
which was 3.45 and 4.06 t/fed in 198l and 1982 seasons,
respectively. leanwhile, the lowest yield was obiained by
using the flat method (3.12 and 3.75 t/fed in 1981 and

1982 seasons, respectivelyh
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In conclusion, the methods of planiting could be arran-
ged with regard to the grain yield obtained on the average
of the itwo growing seasons in a descending order as follows:
Vet method (Herati) (26.82 ardab/fed.), dry method (Afir)
(25.53 ardab/fed.), and flat method (24.53 ardab/fed.).
However, the differences in grain yield were below the level

of significance.

This result mey be due to the early N stress as mention-
ed by Kang and Yunusa (1977). A4lso, it could be due to the
favourable effect of wet planting method on the root and
shoot growth and yield components as well.

In addition it is well known that wet method of plant-
ing helps markedly in the control of weeds, leadling to a
reduced competition between maize plants and weeds at early
stage of growth.

Similar results were obtained by Kohnke and Barker
(1968); lMisovic and Bozic (1970); Taki (1970) and Okigbo
(1973) who reported that maize yield was significantly
higher when planted on ridges as compared with the flat
planting method. Dzhingov (1975); Neamtu (1976); Kang et
al., (1980); Kells et al., (1980) and Wilhelm (1980) found
similar results. Also, Barhoma (1982) found that the wet
planting method increased the grain yield by 6.3 and 4.7%
over the dry method in both of the studied seasons. How-
ever, these increases were not significant.

On the other hand, Bone et al., (1976) reported that
yield of maize obtained by using zero—-tillage system was
equal or superior to that of conventional tillage system.
While Jones et al., (1969); Shear and Hoshler (1569);
linhas (1977); Guerrero and Restropo (1978) noticed that
the tillage system did not significantly affect the crop
development or yield.
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II., BFFECT OF THIKNING DATZS ON GROWTH CHARACTER, YIELD
AND YIELD COLPONEHTS OF MAIZE

1, bffect of thinning dates on the growth characters

of maize plant:

1.1. Root dry weight:

It ig clear from table 8 that the date of thinning
had a significant effect on the dry weight of roots especial-
ly in the first horizon (O to 15 cm from the soil surface).
Whereas, the effect on the second horizon (15 to 30 cm from

the soil surface) was significant in the first season only.

In 1981 growing season, the mean root dry weight was
36.2 and 28.8 gm per plant for thinning at 15 and 30 days
from planting, corresponding to 37.9 and 30.9 gm per plant

in the second growing season of 1982,

In generacl, early thinning (15 days from planting) gave
the highest dry root weight per plant, while the late ones
(30 days from planting) produced the lowest dry weight.
These results may be due to the higher plant density per
hill at the late thinning date, which caused higher competi~
tion among the roots of plants on the given area for water
and nutrition and these would reduce the root performance

for growth.




Table (8):
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weight of maize plants.

Affect of thinning dates on the root dry

izht
thinning dates Root dry Weis
"gays after 198]. season 1982 season
planting"
1gt horizon ond horizon | 1lst hori-§2nd horl
(0-15 cm) ((15-30 cm) zon ZOon
(0-15cm) (15-30cm)
e (gm)———=——=—f~~~" """~ Yy
15 36.2 5¢3 37.9 Te3
20 34’03 4’01 38-4 703
25 29.8 3.7 35.7 7.0
30 28.8 3.3 30.9 6.3
L.5.D. 5% 3.0 O.44 6.8 HeSe

1.2. Tasseling and silking dates:

Data shown in ta
ing and silking were sig
in 1981 and 1982 seasonsS.

ing were 62.16 and 6£3.58 days a

from

planting) and late (30 days from p

dates, respectively in 1981.

and 59.50 days for the ea

ively.

Concerning silking time,

the early taninning date in 1981 and 1982 seasons,

ing to 68.0 and 63.42 days for the later thinning dates in

While in 1982,

it was

ble 9 indicated that tne time of tassel-
nificantly affected by tninning dates
Days from planting to 50% tassel-
s a result of early (15 days

lanting) thinning

57.52

rly and the later thinning, respect-

it was 66.08 and 62.25 days for

1481 and 1982 seaSOnS, regpectively.

correspond-
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The early thinning which was 15 days from planting
resulted in an earlier tasseling and silking times as
compared to the later thinning. These differences were
significant while the differences between the two later
thinnings were not significant in both tasseling and silk-

ing dates in all of the studied seasons.

The present results were similar to those obtained
by Wooly et al., (1962),; Kassem (1964) and Shabana (1967)
who found that silking time was delayed by late thinning,
also Liu and Chen (1982) reported that later thinning

delayed pollination and silking.

1.3. Plant height and ear posgition:

There was & tendency for the plant height and ear
position to be decreased by the late thinning at the later
stages of growth (Table 9). Plant height differed signi-
ficantly in 1981 and 1982 seasons according to thinning
dates. Plant heights of 297.2 and 275.7 cm in 198l and
301.8 and 280.8 cm in 1982 were obtained by thinning at 15

and 30 days post planting, regpectively.

Ear position decreased significantly by late thin-
ning in the second season. However, this decrease was not
gignificant in the first season, Far position wag reduced
from 154.0 to 140.0 cm in 1981 and from 176.83 to 165.75 in 1982

for thinning at 15 and 30 days from planting.
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It could be concluded that early thinning increased
plant height and ear position in both seascns. Similar
regults were obtained by Colville and LicGill (1962); Kassem
(1964); Shabana (1967); Hallauer and Sears (1969) and Liu
and Chen (1982) who obgerved a decrease in plant height and
ear position measurements by thinning at the later stages

of growth.

l.4. Stem diameter:

Stem diameter was significantly affected by thinning
dates in 1981 and 1982 seasons ag it is clear from table 9,
Diameter of the internode below the ear was 16.5 mm for
thinning at 15 days from planting and 14.66 mm for thinning
at 30 days from planting in 1981 season, corresponding to
17.62 and 15.98 mm, respectively in 1982 season. The
present results are in general agreement with those obtained

by Colville and McGill (1962) and Shabana (1967).

1.5. Leaf area:

The differences-in leaf area of the topmost ear for
both the growing seasons due to thinning dates were signifi-
cant (Table 9). The means of leaf area were 624.3 and

486.3 cm2 2

, in 1981 and 924.6 and 816.7 cm“ in 1982 as a
result of thinning at 15 and 30 days from planting,respecti-
vely. The early thinning significantly increased ear leaf

area over all of the later thinning dates in 1981 season,
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However, in 1982 the ear leaf area difference between the
first and second thinning dates did not reach the level of
significance. But the effect of early thinning was signle
ficant over the other later thinning dates. Similar results
were obtained by Stickler (1964); Shabana (1967) and Prine
(1971).

Effect of thinning dates on the yield and yield components:

2.1. Bar length:

Barly thinning treatment had a favourable effect on
ear length. The ear length increased gignificantly by the
early thinning, however the difference between the two
early thinning dates (15 and 20 days from planting) was
not significant in 1981 season. The means of ear length
produced by the early and the late thinning were 15.17

and 11.82 cm®

, in 1981, respectively, corresponding to
16.95 and 14.57 cm in 1982 season (Table 10). Similar

results were obtained by Liu and Chen (1982).

2.2. Bar diameter:

The early thinning induced a significant increase
in ear diameiter over all other treatments (Table 10). The
mean ear diameter was 49.05 and 45.66 mm for thinning at
15 and 30 days from planting, respectively in 1981 season.
These differences in ear diameter were significant, except

between the two early thinning dates (15 and 20 days from
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planting). However, ear diameter was 52.25 and 49.25 mm
in 1982 for early and late thinning, respectively, with a

significant difference.

It could be concluded that late thinning decreased
ear length and diameter. These results are in agreement
with those obtained by Wood and Rossman (1956); Hemingway
(1957); Shabana (1967) and Liu and Chen (1982) who also

found that late thinning decreased ear length.

2.3. Number of rows per eaxr:

Various thinning dates caused unstable effect on
this character (Table 10). The number of rows per ear was
15.48 and 14.96 for thinning at 15 and 2% days from plant-
ing, respectively in 1981 season, being 16,22 and 15.58

in 1982 season, with significant differences.

2.4+ Number of kernels per ear:

Results in table 10, indicated that there were gigni-
ficant differences in the number of kernels pexr ear by using
various thinning date from planting. There were no signi-
ficant differences between the two early thinning dates
and also between the $two late ones, in 198l season, but in
1982 season, the insignificant difference was between the
middle two thinning dates (20 and 25 days from planting)
only. The mean number of kernels per ear was 609.6 and
494.1 for the early and the late thinning, in 1981 season,
and 652.6 and 548.8 for the same thinning dates in 1982

season.
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In conclugion, late thinning caused a decrease in
number of kernels per ear, as that was reported by Shabana

(1967) and Liu and Chen (1982).

2.5. Bar weight:

Early thinning gave &a significant increase in ear
weight as compared with late thinning in both of the studied
geasons (Table 10). It is clear that the early thinning
produced the highest ear welght, while the late thinning
produced the lowest ear weight in both seasons. All of the
differences obtained were significant éxcept between the
two early thinning dates (15 and 20 days from planting),

in 1981 geason.

In conclusion, there was a general tendency for a
gradual decrease in ear weight by any delay in thinning
date. This could be due to the intense competition between
plants within hills. Similar results were obtained by
Kegsem (1964); Shabana (1967); Prine (1971) and Baenziger

and Glover (1980).

2.6. Number of ears per plant:

Number of ears per plant was significantly affected
by the various thinning dates in the first growing season
(Table 11). The early thinning gave the highest number of
ears per plant, while the late thinning gave the loweat
number. This was true for both seasons without significant

differences in the second growing season.
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It is obviously clear from the data of the first
geason that the significant difference in the number of
ears per plant was between the early thinning date as

corpared with the late one.

In general, the early thinning caused an increage in
the average number of ears per plant. Similar results were
reported by Hussein (1958); Kaséem (1964); Shabana (1967)
and Prine (1971).

2.7. Humber of plants per plot at harvegting:

Ag ghown from table 11, there was no appreciable
effect obtained by different thinning dates on the number
of plants at harvest. This effect was not significant in
1981, However, in 1982 season, the late thinning date (at
25 and 30 days from planting) increased the number of
plants per stand significantly as compared to the early
thinning date (at 15 days from planting). Number of plants
at harvest was not significantly affected by other thinning
dates. Whereas, number of plants at harvest was satisface-
toery in both seasons, which was more than 92 and 95% in

the first and second growing seasons, resgpectively.

The behaviour of this character did not follow any
specific trend in 198l. However, it could be clearly
detected that the highest number of plants at harvesting

was obtained by thinning after 20 and 30 days from planting

7
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The presgsent results are in the same trend with those of

Hemingway (1957); Shebana (1967) and Schoper et al., (1981).

2.9. Shelling percentage:

Shelling percentage was significantly affected by

thinning dates in the two growing seasons, (Table 11).

In 1981, the means of shelling percentage were 83.55
and 82.64 for thinning at 15 and 30 days from planting.
However, the differences in shelling percentage between
thinning at 15 and 20 days and between 25 and 30 days from

planting were not significant,

In 1982, shelling percentages were 84.24 and 81,96
for thinning at 15 and 3C days from planting. All the
differences in shelling percentage caused by various thin-
ning dates were significant (Table 11). These results are
in agreement with those obtained by Kassem {1964) and

Shabana (1967).

2,10. Welght of 100 kernels:

Thinning dates had a significant effect on 100-kernel
weight in both seasons (Table 11). While, in 1981 season,
there was no significant difference in 100-kernel weight
between the early two successive thinnings. However, in
1982, the insignificant difference was only between the

later two thinnings.




- 64 -

In general, the early thinning produced the higher
100-kernel weight. There was a tendency for decrease in
100-kernel weignt towards delaying thinning in the two
growing seasons. Baenziger and Glover (1980) obtained
similar result. Also, Liu and Chen (1982) reported that
thinning at the 5-leaf stage increased 100-kernel weight

than the later thinning stages.

2.12. Grain yield per feddan:

Data in table 11 indicated that thinning dates had a
gignificant effect on the grain yield per feddan in both

of the growing seasons.

In the first growing season, the difference in the
yield between the early thinnings (15 and 20 days from
planting) was not significant owing to the stress soil
condition at the first thinning. While yields at 25 and
30 days from planiing were significantly lower than in the
early two thinnings (15 and 20 days). Yield of the early
thinning was higher than that of thinning at 20, 25 and 30

days from planting by 50, 330 and 580 kg/fed., respectively.

In the second growing season, early thinning (15
days from planting) significantly outyielded all the other
later thinnings of 20, 25 and 30 days from planting by 190,
47C and 750 Kg/fed., respectively.
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Table (12): Yield reduction as & result of postponing
thinning date on the average of both

geagons 1981 and 1982.

Thinning Yield Relative Yield reduc- Yield
dat (ardab/ yield tion (ardab/ reduction
aves fed.) fed.) %
15 27.71 100.0 - -
20 26.85 96.89 0.86 3.11
25 24.85 89.67 2.86 10.33

30 22.96 82.85 4.75 17.15

The grain yield as an average of the two growing
gseasons was 27.71, 26.85, 24.85 and 22.96 ardab/fed. when
thinning was practised after 15, 20, 25 and 30 days from
planting. The grain yield could ve relatively arranged
in a descending order in relation to the advance in thin-
ning date as, 100, 97, 90 and 83. Thus,postponing thinning
date 5 days (from 15 to 20) reduced the yield by 3%, 10
days (from 15 to 25) reduced the yield by 10%.Further post-
poning for 15 days (from 15 to 30) resulted in a 17% yield

reduction.

The reduction in yield which was produced as a result
of the late thinning was in agreement with the results of
Pendleton and Dungan (1955) who found that the yield loss
increased by increasing the number of the removed plants

and by increasing the height of plants at thinning date.
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The higher yield which was produced at the early
thinning (15 days from planting) could be attributed to
the higher quéntitative and qualitative characters that
were produced at this stage as compared to the other stages.
Maize grain yield was decreased as a result of thinning
at 20, 25 and 30 days from planting could have resulted
from the root damage produced by pulling out the adjacent
plants in thinning process (Spencer, 1941). It may be also
due to plant competition within each hill prior to thin-
ning (Davidson, 1926). Similar results were obtained by
Williams and Welton (1915); Kassem (1964) and Kantirarom
(1967) who reported that early thinning tended to produce

favour yield.

‘Also, Shabana (L967) found that early thinning out-
yielded later thinning by 53.8%. Similar results were
obtained by Hallauer and Sears (1969); Price (1971);
Baenziger and Glover (1980) and Liu andd Chen (1982) who
noticed that early thinning (at 5-leaf stage) increased
ear length, grain number per ear, 1lUO-kernel weight and
grain yield by 16.9% over the late thinning (at 6-leaf

stage).

In general, it could be concluded that the early
thinniag (15 days from planting) was the best date to
eliminate the excess plants. Whereas, the yield tended

to decrease when thinning was delayed.
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It is also important to apply the first irrigation
directly after thinning to avoid what have been happened
where the difference in all of the growth characters and
yield was not significant by delaying thinning from 15 to
20 days from planting in 1981 growing season, which could
be explained by the unsufficient water of the planting
irrigation which cause more dryer soil. This was not true
in the second growing season, where most of growth cha-
racters and yields components were significantly affected
as the thinning date changed from 15 to 20 days from

planting.

In conclusion, thinning is recommended at 15 days
from gowing and irrigation should be applied directly.
Thig recommendation in full agreement with that cf Hallauer and
Sears (1969) who pointed out that irrigation should be
directly applied after any early thinning date to avoid
the gsevere mechanical damage for the roots of the remained

seedlings.

ITII.Interaction effect:

The analysis of variance of the experiment in the
two growing seasons showed that the interaction between
methods of planting and thinning date had no significant
effects on the studied characters. Consequently,the dates

were excluded.
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Such result indicates that each eXperimental facior
acted independently in affecting all characters studied.
In other words, thinning date affected the different growth
and yield componént characters of malze planis regardless
the method of planting., Also early thinning worked posi-
tively on maize plants under the three different methods

of planting.

LAY

ol
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With regard to the effect of the interaction for
replanting intensity and replanting date on time of tassel-
ing and silking it was clear that such effect was not

significant in both seasons.

2 = Plant height and'ear'position:

Plant height and ear position were markedly affected
by the plant population density in one season as shown in

tables 13 and 14.

There were no significant differences among various
plant densities in the first season. While in the second
season, plant height and ear position were gignificantly
affected. It could be concluded that varying the plant
density from 100% to 50% stand exerted a marked effect on
the plant and ear height. Plant height for unreplanted
treatments was 300.7,303.3, 306.0, 3CL.3, 311.7 and 313.5
cm for 100, 90, 80, 70, 60 and 50% stand in 1981, being
335.7, 339.5, 340.7, 343.3, 346.5 and 347.3 cm, respectively

in the second growing seasol.

Results indicated that increasing plant population
density resulted in decreasing plant height and ear posi-
tion. These results may be due to the unfavourable environ-
mental factors that are required for growth at the higher
plant densities, such as light, nutrients and etc.. .

Similar results were obtained by Dungan et al., (1958);
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Crossman (1967); Moursi et al., (1970); Genter and Camper
(1973) and Sorour (1977) who reported that plant height

and ear position increased by decreasing plant population
densities. However, Crews and Fleming (1965) and Shaheen
(1973) found that ear and plant heights were not affected

by various plant population densities.

Plant height and ear position were not affected by
replanting intensity in the first growing season. While in
the second growing season,malize plants showed significant
reaponse (Tables 13 and 14). The average plant height was
301.4, 301.0, 302.1, 306.6 and 309.9 cm for 10, 20, 30 40
and 50% replanting intensity in 1981, respectively. The
regspective values, in 1982, were 338.1, 339.0, 340.8, 343 .6
and 344.6 cm. Averages of ear position for 10, 20, 30, 40
and 50% replanting intensities were 165.0, 166.0, 167.3,
168.3 and 170.9 cm in 1981 and were 176.0, 176.7, 178.6,
183.3 and 183.2 cm in 1982, respectively.

Replanting, in general decreased plant height and ear
position. Such‘reduction was only significant in 1982 season,
Time of replanting did not exert marked influence
on plant height and ear position in 1981 growing seasoa,
but it showed significant effect in the second season
(Tables 13 and 14)., Plant height was 307.2, 300.4 and 305.1
cem in 1981 and 343.5, 338.8 and 341.1 cm in 1982 for no

replanting, early and late replanting, respectively.
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3. Stem diameter:

Stem diameter is greatly affected by the different
plant population densities in the two growing seasons (Tables
13 and 14). Averages of stem diameter of the unreplanted
treatments were 16.2, 16.5, 16.7, 17.2, 17.3 and 18.4 mm
for 100, 90, 80, 70, 60 and 50% stand, respectively in the
first growing season. In the second growing season the
corresponding values were 16.9, 17.6, 18.4, 19.0, 19.3 and
20.1 mm.

It is obviously clear that more healthy plants with
higher stem diameter were produced at the lower plant popu-
lation densities. Stanacer (1962) and Moursi et al., (1970)
obgserved tendency of the stem diameter of maize plant to

increase by using greater distance between strips.

Stem diameter was significantly affected by different
replanting intensities in the two growing seasons (Tables
13 and 14). There was a general increase in stem diameter
as replanting intensities increased. That is because of the
more light, nutrients and other environmental factors which
are required for growth as previougly mentioned. Stem dia-
meter(as average of the three replanting treatments) was
16.5, 16.6, 17.0, 17.1 and 18.1 mm for 10, 20,30, 40 and
50% replanting intensity in 1981 season, respectively, being
17.3, 17.9, 18.4, 18.8 and 19.4 mm in the second growing

season of 1982, respectively.
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Stem dismeter wag gignificantly affected by the
various replanting dates in the two growing seasons (Tables
13 and 14). It was 17.2, 16.8 and 17.2 mm for no replanting,
early and late replanting (8 and 16 days from planting) ,
respectively in 1981, being 18.9, 17.8 and 18.4 mm in 1982

growing seasol.

In other wards replanting late at 16 days from plant-
ing produced thinner stem diameter of the original plants

than with the early replanting (8 days from planting).

The interaction effect of replanting intensity and
replanting date had no significant effect on stem diameter

of maize plants in both seasons of experimentation.

4, Ear leaf area:

Data in tables 13 and 14 revealed that ear leaf area
was significantly affected by plant population densities
only in the second season. In general,leaf area increased

a9 plant densities decreased.

The averages of ear leaf area of the unreplanted
treatments were 630.3, 649.0, 654.7, 663.0, 651.5 and 677.5
em® for 100, 90, 80, 70, 60 and 50% stand in 1981 season,
being 932.7, 998.5, 1042.5, 1033.7, 1101.5 and 1115.5 cm®
in 1982 seeson, respectively. These reaults were in agree-

ment with the results reported by Stickler (1964) and Eik
and Hanway (1965).
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Results could be explained by the fact that more photo-
gynthesis activities, more photocynthetic products and
finally more biomass aécompanied the lighter population

densities.

Ear leaf area was greatly affected by the different
replanting intensities (Tables 13 and 14). The differences
were significant only in the second season. The averages
of ear leaf area were 639.2, 644.5, 652.9, 664.7 and 676.3
em? at 10, 20, 30, 40 and 50% replanting intensity in 1981,
respectively, being 969.3, 990.6, 994.6, 1025.8 and 1040.3

cm2 in 1982 geason.

Replanting as well as time of replant ing had a marked

effect on the ear leaf area in the second season(Tables 13 and

14). Area of the ear leaf was 659.1, 644.6 and 662,8 cm?

for no replanting, early and late replanting in 1981, the
respective values were 1058.4, 969.4 and 984.5 cm® in 1982
season, respectively; However, the differences were signi-
ficant only in the second season. In other words,replanting
after 16 days from planting produced higher ear leaf area

ag compared to the early replanting (8 days from planting).

Results indicated that no significant interaction
effect was detected between intensity and date of replant-

ing on leaf area of the topmost ear in both seasons.
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In conclusion, it is obviously clear in the second
growing season that the highest plant helght (347.3 cm),
ear position (187.8 cm), stem diameter (20.1 mm), ear leaf
area (1115.5 cmz) and earlier tasseling and silking were
produced by thinning to 50% of the stand after the first
week of sowing without any later replanting. Similar trends
of these characters were obtained in the first growing
seagon with gome exceptions for ear position and ear leaf

ares.

In general, the observed reduction in plant growth
in cage of thick stand seemed to be due to the competition
between the individual plants and the struggle for available
light, nutrients and some of the other essential environ-
mental factors that are required for growth in the surround-
ing media. This effect could be also produced however, by
the increase in the replanting intensities and for each of

the early and late replanting.

Plant height and ear position, stem diameter, and
leaf area were adversely affected by higher and thicker
stand of maize plants. 7This improved growth characters of
plants which were associated with low stand intensity may
be due to the less competition of maize plants for the

essential requirements of growth as previously mentioned.

While with completing stand by early or late replant-

ing, plants began to suffer from the environmental limitations




of plant growth. These enviromnmental limitations, reacted

with the changes in number of plants per feddan.

These findings of reduction in growth characters
with higher density of maize plants were in agreement with
what was reported by Dungan et al., (1958); Hussein (1958);
Pumphrey and Dreier (1959); Stanacer (1962); Moursi et al.,
(1970); Genter and Camper (1973) and Sorour (1977). Also,
the low populated plants were better developed than the
high populated plants in the morphological characters (Prine,

1971).

II.EFFECT OF INTENSITY AND TIME OF REPLANTING ON THE YIELD
AND YIELD COMPONENTS:

1 - Ear characters:

Data collected on the ear characters as affected by
different cultural treatments in the two growing seasons

are presented in tables 15 and 16,

Ear length and diameter were increased significantly
by reducing the plant population density. Ear length for
the unreplanted treatments were 14.5, 15.3, 15.6, 16.1,

16.8 and 17.3 cm for averages of 100, 90, 80, 70, 60 and 50%
stand in 1981 season, respectively, being 15.6, 16.3, 16.8,
17.3, 17.7 and 17. 9 cm in 1982 season. The respective

values for ear diameter were 48.0, 48.8, 48.9, 49.6, 50.8
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mable (15): Effect of jntensity end time of replanting on the ear
charactera of the original maize plants in 198l seaso

Replenting Eaxy Ear Number of Number of  Earx welght
adjust Time length diameter rows/ear  kernels/ :
intensity ear
(cm) (mm} (gm)
B 15.6 50.0 16.0 642.0 254.0
c 16.6 90.4 16,5 684.0 251.7
40% A 16.8 50.8 16.4 683.5 245.5
B 15,5 49.4 15.4 613.5 244.3
c 16.3 49.8 15.7 672.0 239.5
0% A 16.1 49.6 15.7 604.5 231.0
B 14.9 49.1 15.2 571.0 228.3
C 15.6 49.1 15.6 601.5 234.7
20% A 15.6 48.9 15.7 580.0 222.5
B 14.8 48.8 15.1 548.7 216,3
c 15.2 48.7 15.2 580,0 231.3
10% A 15.) 48,8 14.9 562.7 207.0
B 14.5 48.1 15-1 541.0 202-?
c 15.0 48.7 16.2 572.0 221.5
A.No replanting 16.2 49.9 15.8 621.3 234.5
B.Eorly replanting 15.1 49.1 15.4 583.3 229.1
¢,lLate replanting 15.7 49,3 15.6 621.9 235.7
Control 100% 14.5 48,0 15.1 540.3 202.5

50 % replanting

intensity - 16.5 5G.5 16.3 667.3 257 .4
40% " " " 16.2 50.0 15.8 655.3 243.1
304 " " " 15.5 49.3 15.6 542.3 231.3
20% " n " 15.¢ 48.8 15.4 5649.6 223.3
10% " " " 14.9 4B.5 15.1 558.6 210.4
L.5.D, for
Replanting inten-

Sity at 5 0-5 0.4 N-Sa 1907 14-7
Replanting time
at 5% 0.4 003 - 1503 -

Interactlion - - - - -
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and 51.3 mm in 1981 season and 50.6, 50.4, 51.4, 52.3, 52.6

and 54.1 mm in 1962 season.

In other words,low plant population density was favou-

rable for producing the biggest ears of maize.

Number of rows per ear was not significantly affected
by the various plant densities in the two growing seasons.
It seems to be that the number of rows per ear is a genetical
factor that was not easy to be modified by the various

cultural practices.

Number of kernels per ear was influenced by plant
population density. It tended to increase by the reduction
in plant population density. Averages of number of kernels
per ear were 540.3, 562.7, 580.0, 604.5, 683.5 and 676.0
for 100, 90, 80, 70, 60 and 50% stand, respectively in 1981
geason, being 607.7, 622.7, 653.5, 661.5, 674.0 and 681.3

in 1982 season.

This increase in the number of xernels per ear as a
result of decreasing the plant population density might be
due to the increase in ear length and diameter that was
produced under the same circumstances and for good pollina-

tion, fertilization and better kernel setiing.
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Ear weight was increased by reducing the plant popu-
lation density. The averages of ear weight were 202.5,
207.0, 222.5, 231.0, 245.5 and 266.5 gm for 100, 90, 80, 70,
60 and 50% stand in 198l season. The correspoanding values
were 237.3, 240.7, 272.3, 271.3, 286.5 and 305.5 gm in 1982
seagon, respecitively. The superiority of ear weight may
be due to the increase in ear length and diameter and the

increase in the number of kernels per ear.

The good quality of ears obtained at the lowest plant
population density was also reported by Hussein (1958);
Fayemi (1963); Singh (1967); Galvao et al., (1969); Main
et al., (1969) and Singh et al., (1976) who found that ear
length, ear diameter, number of kernels per ear and the ear
weight were decreased with increasing plant population

dengities,

Replanting intensities had & marked influence on the
ear length and diameter. The differences were significant
in the two growing seasons. The highest ear length was
16.5 and 17.3 cm for 50% replanting intensity in 1981 and
1982 seasons, respectively. While the lowest ear length
was l4.5 and 15.6 for 100% stand in 198l and 1982 seasons,
respectively. With increase in replanting intensity
from 10% to 50% values of ear length and diameter were

gradually and significantly increased.
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Number of rows per ear was not affected by the various

replanting intensities.

Number of kernels per ear was influenced by the replant-
ing intensity and increased significantly by increasing the
replanting intensity from 10 to 50%. Similarly, ear weight
wag significantly increased by increasing the replanting
intensities. The averages of ear weight were 210.4, 223.3,
231.3, 243.1 and 257.5 ga for 10, 20, 30, 40 and 50% re-
planting intensity in 198l season, being 246.0, 258.2,

267.3, 28l.2 end 298.3 gm in 1982 season, respectively.

Similar results were reported by Moursi et al., {1970)
who found that the ear characters became greater by lncrea-

ging replanting intensities.

Both early and late replanting had a marked influence
on the ear length and diameter and number of kernels per ear

ag well.

Replanting in general and early replanting in parti-
cular reduced ear characters of maize plants in both seasons.
Ear length, ear diameter, and number of kernels per ear were
significantly reduced as & result of early replanting in

both seasons.

Ear length, diameter, number of rows per ear and

number of kernels per ear were 15.1 cm, 49i1 mm, 15.4 and
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583.3 for early replanting (8 days from planting), respecti-
vely. However, they were 15.7 cm, 49.3 mm, 15.6 and 621.9
for late replanting (16 days from planting) in 198l season.
The corresponding values were 16.2 em, 51.3 mm, 15.5 and
630.8 for early replanting and 16.5 cm, 51l.5 mm, 15.9 and
644.6 for the late replanting in 1982 season (Tables 15 and
16).

Bar weight was not gignificantly affected by replant-
ing time in the two growing seagons of 1981 and 1982. Ear
length, ear dieameter, aumber of rows/ear and aumber of
kernels/ear were not significantly affected by the interaction
between replanting intensity and replanting date in both

geasons.

2. Number of ears per plant:

Plant population densities exerted a marked effect on
the number of ears per plani, as ghown in tables 17 and 18,
It was clear that at higher population, plantis carried the
1owest number of ears per plant, while thinner populations
were associated with the highest numbers of ears per plant.
This trend was true in the iwo growing seasons. Averages
of number of ears per plant were 1.02, 1.02, 1.05, 1l.10,
1.16 and 1.25 for 100, 90, 70, 60 and 50% stand,respectively
in 1981 geason, being 1.0, 1.04, 1.09, 1.17, 1.15 and 1l.26

in 1982 season.
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Table (17): Effect of intensity and time of replanting
on maize yield and some of its components
for the original plants in 1981 season.

Shell~ 100~kernel Grain yield/

Replanting Number Grain
adjust of yield/ ing weight fed. original
intensity Time ears/ plant % + replanted
plant plant
m. gm. kg.
50% A 1.25 276.4 83.5 36.0 2974
B 1.14 230.8 82.4 34.4 3480
C 1.15 257.2 82.6 35.1 3225
40% A 1.16 258.2 83.1 35.5 3205
B 1.07 216.2 82.3 34.2 3506
C 1.06 236.5 82.7 34.7 3269
30% A 1,10 239.4 82,7 34.7 3521
B 1.04 202.6 82.2 33.8 3633
C 1.06 218.5 82.6 34.3 3502
20% A 1.05 227.3 82,6 34.3 3629
B 1.03 187.6 g8e2.1 33.5 380C
G 1.04 197.1 82.4 33.8 3645
10% A 1.02 216.7 82.5 33.8 3757
B 1.02 174.9 82.1 33.3 3833
C 1.01 186.8 82.1 33.7 3694
A.No replant-
ing 1.12 243.6 82.9 34.9 3417
B.Early re-
planting 1.06 202.5 82.2 33.9 3650
C.Late re-
planting 1.06 219,.2 82.5 34.3 3467
Control 100% 1.02 185.0 82.2 33.2 4012
50% replanting
intensity 1.18 254.8 82.8 35.2 3226
40% " " 1.09 236.9 82.7 34.8 3326
304 " " 1.06 220,2 82.5 34.4 3552
20% " " 1.04 204.0 82.4 33.9 3691
10% * " 1.01 192.8 82.2 33.6 3761
L.S.D. for
Replanting
intensity at
5% 0.05 13.1 N.S. 0.2 122
Replanting
time at 5% - 10.2 - 0.2 93
Interaction - - - - 210.7




Teble (18): Effect of intensity and time of replanting
on maize yield and some of its components
for the original plants in 1982 season.

Replanting  Number Grain Shell- 100-grain Total gras

adjust Time of ears/ yield/ ing weight yield/fed.
intensity plant plant % original 4
replanted
plant
Zile Ele Kg.
50% A 1.26 318.3 83.8 37.5 3185
B 1,13 274.7 83.5 36.4 3641
C 1.21 299.7 83.6 36.9 3365
40% A 1.15 291.0 83,7 36.8 3500
B 1.06 253.7 83.5 35.9 3733
C 1.18 266.8 83.6 36.4 3425
30% A 1.17 263.7 83.6 36.5 3654
B 1.10 231.7 g82.8 35.5 3760
C 1.12 242.3 83.4 36.2 3575
20% A 1.09 238.7 83.5 36.1 3765
B 1.03 216.0 82.7 35.3 3817
C 1.06 229.0 83.3 35.6 3650
10% A 1.04 216.7 83.4 35.3 3945
B 1.00 204.0  82.5 35.0 3883
C 1.0C 209.3 83.2 35.1 3686
A.No replant-
ing 1.14 265.7 83.6 36.4 3609
B.Early re-
planting 1.06 236.1 83.1 35.6 3766
C.Late re-
planting 1.11 249.0 83.4 36.0 3540 .
Control 100% 1.00 204.0 82.5 35.1 4128
50% replanting
intensity 1.20 297.6 83.6 36.9 3397
40% " " 1.13 270.5 83.6 36.4 3552
30% " " 1.13 246.9 83.3 36.1 3663
20% " " 1.06 226.3 83.2 35.6 3744
0% " " 1.01 210.0 83.0 35.1 3838
L.S.D. for
Replanting in-
tensity at 5% 0.04 6.5 N.S. 0.9 105
Replanting
time at 5% 0.03 9.1 - 0.8 81

Interaction - - - - 182.6
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Tpese results cculd be due to the highest competition
between plants in the dense pepulation. Similar results
were recorded by Hemingway (1957); Hussein (1958); Main
et al., (1969); Downey (l972)§'Bunting (1973) and Dimitrow
(1973).

Replanting intensities had & clear effect on the
number of ears per plant as shown in tables 17 and 18.
Number of ears per plant became nigher as the replanting
intensities increased where the original plants were not
densed. These results could be attributed to increasing
light intercepting as the replanting intensity increased.
Replanting in general reduced number of ears per plant

with significant differences in the second season.

The effect of replanting date on the number of ears
per plant is shown in tables 17 and 18. Late replanting
(16 days from planting) exceeded early replanting (8 days

from planting) in the average number of ears per plant (of

the original plants) only in the second growing season.

In other words, number of ears per plant at late re-
planting was significantly higher than at the early re-
planting in the second season. Same trend without signi-

ficent difference was obtained in the first growing season.

The effect of the interaction between replanting in-
tensity and replanting date on number of ears per plant

was not significant in both seasons.
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3, Grain yield per plant:

Results for the effect of various plant population
aensities (50, 60, 70, 80, 90 and 100% gtand), replanting
intensities to 100% stand amd time of replanting on the
average grain yield per plant are presented in tables 17

and 18,

plant population densities exerted & marked effeét
on the grain yield per plant. Results indicated that
plants grown at the higher population.densities (control of
100% stand) produced the lowest grein yield per plant which
was 185 and 204 gn/plant in the first and gecond growing
seasons, resﬁectively, whereas plants at the lower popula-
tion (50% gtand) produced the highest grain yield per plant
which was 276.4 and 318.0 gm in the first and second sea-

sons, regpectively.

There was & general increase in the grain yield per
plant as the population densities decreased gradually from
100 to 50% gtand. Such differences might be due to the
highest competition of the plants in the highest population
density. Similar results were obtained by Singh {1967) and
Downey (1972) who reported thaet the increase 1in plant density

of meize plaats decreased the average grain yield per plant.

Grain yield per plant was greatly affected by different

replanting intensities. It pecame higher as the replanting
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intensities increased from 10 to 50%, where the original
plants were decreased from 100 to 50% and thus plants did
not guffer from the competition for the required essential
environmental factors as those plants growa under higher

replanting intensity.

Replanting intensities of 10, 20, 30, 40 and 50%
produced 192.8, 204.,0, 226.2, 236.9, 254.8 gm of grains per
plant,respectively in the first growing seasoll, being
210.0, 226.3, 246.9, 270.5 and 297.6 gm in the second grow-
ing season, respectively. Whereas, the control of 100%
gtand produced 185.0 and 204.0 gm grain/plant in the first

and second growing seasons, respectively (Tables 17 and 18).

Replanting in general and time of replanting in parti-
cular significently affected the grain yield of the original
plants (Tables 17 and 18). Grain yield per plant was 243.6,
202.5 and 219.2 gm for no replanting, early and late re-
planting, respectively in 1981, corresponding to 265.7,
036.,1 and 249.0 gm in 1982 season. Such result indicates

a great yield reduction per plant due to replanting.

Tt .should be noticed that the late replanting produced
higher grain yield pex plant for the original plants as
compared to the early replanting. This may be due to the
fact that late replanting gave more chance for the original

plants to grow without great competition as with the early
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replanting. This caused an early competition for the ori-

ginal plants that wes reflected on the grain yield per plant,
The interasction effect between replanting intensity

and replanting date on grain yield per plant was not signi-

ficant in both seasons of experimentation.

4. Shelling percentage:

Date obtained on shelling percentage as affected by

different treatments are presented in tables 17 and 18.

Shelling percentage remained about the same in the
two growing seasons without pronounced change at the various
plant population densities. Similarly, Hemingway (1957);
Dungan et al., (1958) and El-Hefnawy (1975) reported that
shelling percentaée was about almost the same whether the

gtand was thick or thin.

Also, there were no significant differences in shelling
percentage among all of the various replanting intensities

(Tables 17 and 18).

Shelling percentage was not significantly affected
by replanting date as well as by the interaction of replant-
ing intensity and replanting date in both seasons as it is

clear from tables 17 and 18.




- 93 -

5. Weight of 100 kernels:

Plant population density had & merked effect on the

100-kernel weight (Tables 17 and 18).

Tt is clear that the increase in the plant population
density was accompanied by a decrease in weight of 100
rernels. The highes?t weights (36.0 and 37.5 gm) were Oob-
tained at 50% stand in 1981 and 1982, regpectively. How-
ever, the lowest weignts (33.2 and 35.1 gm) were obtained

at 100% stand (control) in 1981 end 1982 gsensons ,respectively.

Results obtained by Bayer and Ywalski (1961); liain
et al., (1969); Shaheen (1973) and Sharma (1973) supported

the sane trend.

Weignt of 100 kernels was gignificantly affected by
the various replanting intensities, as shown in tables 17
and 18. The differences among all - the replanting inten-
sitieswerESignificant in the two growing seasons. Weightsa
of 100 kernels were 33,6, 33.9, 34.4, 34.8 and 35.2
gm for 10, 20, 30, 40 and 50% replanting intensities in
1981_season,respectively, being 35.1, 35.6, 36.1, 36.4

and 36.9 gm in 1982 seasol.

Different replanting treatments significantly affected
the 100-kernel weight (Tables 17 and 18). Weights of 100
kernels were 34.9, 33.9 and 34.3 gm for no replanting,
early and late replanting in 1981;respectively, being 36.4,
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35.6 and 36.0 gm in 1982 season.

No significant effect for the interaction of replanting
intensity and replanting date on the 100-kernel weight in

both Se&sOlsS.

6. Grain yield per feddan:
Results on actual grain yield per feddan (for the

original and replanted plants) under the different inten-
gities and dates of replanting are presented in tables 17

and 18,

a. Effect of plaant population densities:

Effect of the various plant population densities on
the grain yield of tne original plants (of the unreplanted
treatments) was quite evident in both seasgons of experi-
mentation. The grain yield/fed. of the original plants
was decreased greatly with the reduction in plant population
density. Averages of the grain yield of 100, $0, 80, 70,
60 and 50% plent stand were 4012, 3757, 3629, 3521, 3205
and 2974 kg/fed in the first growing season. The corres-—
ponding values in 1982 season were 4128, 3945, 3765, 3654,
3500 and 3185 kg/fed., regspectively. Such result indicated
a gsignificant continuous decrease in grain yield as the

plant population density decreased.

In other words, reducing the stand by 10, 20, 30, 40

and 50% decreased the grain yield, compared with the stand
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of the control, by 6.4, 9.6,12.3, 50,0 and 26.0%.respec-
tively in 1981 corresponding %o 4.5, 8.8, 11l.3, 15.2 and
22.9% in 1982.

On the average of poth seasons, a gtand of maize
amounting to 90, 80, 70, 60 and 50% of a 100% stand

yielded about 95, 91, 88, 82 and 75% of the complete stand.

The reduction in grain yield by reducing plant popu-
jation density is mainly attributed to the reduction in

tne numbex of the harvested plants.

It is obsiously clear that the vield reduction was

more or less apout half of the reduction in the stand on

a percentage basisS.

Thus, & reduction of 10% in the stand resulted in 5%
grain yield decrease, and 50% skipping in the stand gave
about 25% yield reduction. This less reduction in the
grain yield in case of using 50% plant density (stand) was
due %to the increase in the grain yield of plants that were
adjacent to the missed hills in the same Tow or in the

adjacent Tows.

It,shbuld pe noticed that the reduction of some
quantitative characters caused by increasing the plant
population density was not enough ip the megnitude to ef-
fect the increase in grain yield that was produced at the

nigher plant population density.
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Yield reduction despite replanting might be due to
the unability of the replanted plants to compensate the
reduction of plant population density from 100 to 50%
and also due to the shading of the replanted nills. These
findings were in full agreement with what was reported by

Moursi et al., (1970).

c. Effect of replanting dates:

Replanting date had a gignificant effect on the grain
yield of maize in both seasons. In both seasons, early
replanting (after 8 deys) outyielded significantly both
late replanting and unreplanted treatments on the overall
average of all replanting intensities. On the other hand,
late replanting (after 16 days from planting) did not
induce any significant yield increase over the unreplanted

treatment on the average of the five replanting intensities.

The early replanted treatments outyielded those of
jate replanting ones by 183 and 226 kg/fed. in 1981 and

1982, respectively.

Also early replanting outyielded unreplanted treat-
ments by 233 and 157 kg/fed., indicating a significant
yield increase for early replanting (after 8 days from

planting) on the average of all replanting intensities.
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Tpese results could be due %o the sowing of missed
nills close enough to the proper time, and the less compe-
tition of the early replanted plants with the original ones.
In addition, their higher growta rate at the best favoura-
hle environmental conditions at eerly season contributes
in this result. Results reported by Loursi et al., (1970)

support the present results.

d. Effect of the interaction:

Results in tables 17 and 18 indicated & significant
offect of tne interaction between replanting intensities
and replanting dates on the grain yield per feddan in both

seagons.

It is clear from the data obtained in 1981 that early
replanting resulied in a significant yield increase over
unreplanted treatments only at 5C and 40% replanting in-
tensities, where early replanting prodaced 506 and 301 Kg/
fed. grain yield increase. The same trend was obtained in
1482 season, where & gignificant grain yield increase for
early replanting was only obtained at 50 and 40% replanting
intensities. Barly replanting increagsed the grein yield
by 456 and 233 kg/fed. for the itwo replanting intensities,

respectively in 19862 season.

In both seasoans, early replanting produced no signi-

ficant yield increase &t 30, 20 and 10% replanting inten-
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gities. Under these three replanting intensities, early
replanting produced ingignificant yield increase with one
exceptional case 1n 1982 at 10% replanting intensity where
early replanting produced even a slight yield reduction

(62 kg/fed.).

In 1981, early replanting increased the grain yield
over unreplanted treatment by 506 (L17%), 301 (9%), 112 (3%),
171 (5%) and 76 (2%) kg/fed. for 50, 40,30, 20 and 10%
replanting lnten31tles, regpectively. The corresponding
increases in 1982 season for early replanting were 456 (14%),
533 (7%), 106 (3%), 52 (1.3%) and -62 (-1.5%) kg/fed.

respectively.

It is clear from these results that ewurly replanting
was only effective where a great reduction in the stand
cccurred (50 or 40%). Under 70, 80 and 90% density of the
original stand, early replanting showed no significant

effect.

These results could be explained by the fact that
higher population density of the original plants did not
sllow a large gap quite enough to permit the replanted
hills to grow without smothering and shading effect of the
adjacent hills grown by the big planis of the wnnissed

hills during their early growth.
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These results were confirmed by Johnson and Hulvaney (1980)

who reported similar conclusion.

Also results showed that late replaniing was only
effective where 50% of the original stand was skipped.
Under 50% replanting.intensity, late replanting resulted
in & significant grain yield increase of 251 kg/fed. (8.5%)
in 1981 and 180 kg/fed. (5.7%) in 1982.

Under 40, 30, 20 and 10% replanting intensities either a
slight yield increase or even in nost cases a slight yield
reduction occurred due to late replanting. Differences in
grain yield as a result of late replanting compared with
unreplanted treatments were 64 (2%), -19 (-0.5%), 16 (-0.5%),

and ~63 (-1.7%) kg/fed. in 1982 season. The corresponding
values in 1982 season were -75{(=2%), =79(=#3), =115(=3%),

oo

end —-259(-6.6%), respectively.

It is worthmentioning that under 10% reélanting in-
tensity (90% stund) late replanting gave a significant
yield reduction in the second season, where yield has been
reduced by 259 kg/fed. (6.6%) compared with unreplanted
treatment due to late replanting. ©Such result could be
explained by the fact that replanting late (after 16 days)
gave a chance for growing maize plants with two different
ages, the younger plants will suffer under 90% population
density from shading and smothering effects and will fail
to produce fertile ears. In addition, such young plants

will attract a severe infestation with majize stem borers




- 101 -

(three different gpecies) and many other insccts which will
be a source for infesting the original plants. In this
concern, such replanted maize plants could be considered

more or less as weed plants.

It could be concluded that the present results showed
tnat early replanting (after & days) is only recommended if
o severe loss in the stand occurred. Darly replanting
proved beneficial only under 50 and 40% reduction in maize
stand. Late replanting (after 16 days) is only beneficial
when 50% of the original plants are skipped. Iiloreover, late
replanting may reduce grain yield of maize if the stand

is 90 or 80% of the complete (100%) stand.

For clearing the present resulis, the following
tables (19 and 20), show a summary of the data converted
into local units (ardab/feddan) as an overall average

of the two seasons.
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From the tables, it is clear that early replanting
is beneficial under 50 and 60% plant density ¢f the original

stand, while late replanting is only recommended at 50%

population density.

The average of botn seasons spowed that skipping of
10, 20, 30, 40 and 50% of the original stands reduced the
gruin yield by 5.5, 9.3, 12.0, 17.% and 24.4%, respectively.

By early replanting the yield reductions were 5,0,
6.5, $+3, 11.0 and 12.7%, respectively, belng Y.3, 10.5
13.0, 17.9 and 19.2% in the same respective order due to

late replanting.

lLate replanting may cause negative results where a

reduction in grain resulted under 90% meize stand.




