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RESULTS AND DISCUSSION

PART 3 I
SOYBEAN

Phe effect of soybean sowing dates and plant density

under intercropping with maize on yleld components

and yield :

A~ Effect of sowing dates :

The average values of yield components and yleld
of soybean at harvesting time as affected by soybean SoW-
ing dates under intercropping with maize in 1980 and 1981

geasons are presented in Table 4.

1= Plant height :

Data in Table 4, show that sowing dates of soybean
did not significantly affect the plant height of soybean

in both seasons.

The maximum plant height was obtained by the treat-
ment D, (i.e. sowing soybean on the same date of sowing
maize), whereas the minigum plant height values were obta-

ined by the treatment D, (i.e. sowing soybean early 4 weeks
before sowing maize).

These results are true in both seasons, It was

clear that sowing soybean earlier before malze resulted in
decreasing the plant height.
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The results may be due %o the good utilizatiﬁn of
light intensiiy at the early growth stages of soybean
plants when the ghading effect of maize plants was

never been found yetl.

The increase in the plant height of soybean which .
resulted by sowing soybean on. the same date of sowing maize
may be due %o the gshading effect of maize and the cocmpe-
tition between planis for light.

Pendleton et al. (1963) and Metwally (1978}, indi-
cated that soybean plants adjacent to corn ridges and in
partisl shade lodged more than solid plantings, this is
exﬁected because of shading effect and gtem elongation .

The results were in agreement with those obtained by
Metwally (1978) and Bid et al. (1980, b ).

2« Weight of plant without pods :

The results in Table 4, show that the differences
between the average values of soybean plant weight without
pods were significant in both seasons.

The maximum weight of soybean plant was obtained by
sowing soybean early 4 weeks before sowing maise, wheroas
the minisum weight of soybean plant was obtained by so'ing
seybean in the same date of sowing waize in 1980 and 1981

seasons.
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These results indicate that the weight of saybean
plant increased by sowing soybean early 2 or 4 weeks be~

fore sowing maize under intercropping.

These results may be attributed to the sufficient
light, water and nutrients uptake by scybean plants before
maize germination and before the begining of competition

between the two cropse.

In this respect ﬁowes and Ogren(1970), note.d that
under meximum light intensiiy the photosynthetic r'a;tes were
increased, therefore it is expected that growing soybean
plants under tall corm plants mey affect light intensity ,
prevailing in the micro environment of intercropped Soy-

bean as compared with soybean pure stand.

These results agree with those obtained by Metwally
(1978) and Eid et al. (1980,a).

3- Number of pods / plant :

‘pata recorded in Table 4, show that the sowing dates
of soybean significantly affected the number of pods/plant of
soybean - which was intercropped with maize in both seasons. |

Sowing soybean early 4 weeks before maize gave the
highest average value of pods mmber/ plant of soybean ,
whereas sowing socybean On the same date of sowing waise

gave the lowest one in two successive seasons.
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It was clear that the number of pods/ plant of soy-
bean reduced by sowing soybean on the same date of sowing
maize, whereas the early sowing of soybean before maize by |

5 or 4 weeks increased it.

The se resulis may'be due to shading effect of malze
on soybean plants and the competition between the two crops

for water and nutrients.

The pods set reduced by 57 to 71 % light stress
(shading to 5- 16 KLX) also induced severe abscisslon
(Mann and Jaworski, 1970).

Phese results agree with those reported by El-Sebaie
(1970)| Omarxr (1977)3 Metwally (1978)’ Eid _e_:!;_ E-lb (1930, 3‘)
and El- Shouny et al. (1984).

4~ Weight of pods / plant :

The results- presented in Table 4, indicate that
the average values of soybean poda weight/ plant were gsig-
nificantly affected by soybean sowing dates under interc-
ropping with maize in both seasons. |

The maxisum ueight'or pode/ plant of soybean was
obtained from the treatnppt né , Whereas the treatment
D, gave the winimum weight of pods/ plant of soybean
im 1980 and 1981 seasons.



- 42 -

These resulis show that the weight of pods/ plant
of soybean jpcreesed by sowing soybean early 2 or 4 weeks

before sowing malze.

These results may be attributed to enough light ,
water and nutrients utilized by soybean plants for about
four or two weeks before paize germination and before shad-

ing and competition of maize plants.

Phe most ecological factor in intercropping is light
jntensity and the yield of soybean was found to be sensi-

tive to light intensity (Pendleton et al., 1963).

Also, the increase in pods weight/ plant of soybean
for the treatments Dy and D, may be attributed to the inc-

rease in pods number/ plént for the sesme treatmenis.

These results agree with that reported by Bid gg
al. (1980, &). |

S~ Number of seeds/ plant :
The data in Table 4, show that soybean sowing dates
significantly affected the number of geeds/ plant of loybean

under intercropping with maize in both seasons.

The treatment Dp gave the maximum pumbers of seeds/
plant of soybean which were 127.4 and 135.8, whereas the.
treatment D, gave the minimnm numbers of seedi/plant of
soybean which were 60.7 and 44.0- in 1980 and 1981 seasons,

regpectively.
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The reduction in the number of seeds/ plant resul-
ted when soybean wag sSowh on the same date of sowing maize
may be due %o the severelcompetition between maize and s0Oy-
pean for lignt, water an& autrients or may be due to the

few number of pods/ plant obtained from the same treatment.

In this respect Metwally (1978), reported thet the
most reduction of soybean yield in interoropping oc¢urgai
mainly due to shading effect of corm and that light inte-
ngity is an important factor in soybean production.

These results agree with those obtained by El -
Sebaie (1970), Omar (1977), Metwally (1978) end Bid et al.
(1980, a).

6~ Weight of seeds/ plant :

Pable 4, shows thatsoybean sowing dates significan-
tly affected the weight of geeds/ plant of soybean in 1980

and 1981 seasons.

Soybean sowing date D, resulted in increasing the
weight of seeds/ plant t6 17.4 and 20.5 gm. as coupared with
6.6 and 7.5 gm. resulted from soybean sowing date Dy in
1980 and 1981 seasons, respectively. '

Sowing soybean early 2 or 4 weeks before maise inc-
reased the weight of seeds/ plant of soybean,
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These results may be attributed to more light in-
tensity, water and nutrients utilized by soybean plants
for four weeks or more before malze germination and before
maize competition.

Thegse results agree with those obtained by Metwally (1978),
Eid et al. (1980, @) and El- Shouny et al. (1984).

7- 100 - seed welght :

The data reported in Table 4, show that the differen-
ces hetween the average values of 100- seed welght were sig-

nificant in one season out of two.

Soybean sowing date treatment D, gave the highest
average values of 100- aéed weight of soybean which were
15.5 snd 17.7 gn., whereas the trestment D, gave the low-
est average velues of 100- seed weight of soybean wﬁich

were 13.2 and 14.7 gm. in 1980 and 1981 seasons, respecti-
vely. |

It was clear that sowing soybean early before malze

by 2 or 4 weeks incressed the 100- seed weight of soybean.

The reduction in 100- seed weight of soybean for
the treatment Do may be due to the severe competifion
between soybean plants and maize plants for light, water
and nutrients which weré never found yet for a month or

more in the treatment Dz .
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The se results‘are in agreement with those fqund by
Omar (1977), Metwally (1978) and El- Shouny (1984).

8- Seed yield in (kg, / fad.) :

The average values of seed yield/ fade. of spybean
as affected by soybean sowing dates under intercropping

with maize are presented in Table (4).

It was clear that seed yields of soybean were sigé
nificently affected by sowing dates in 1980 end 1981 sea-

8s0oN8 .,

The maximum seed yleld of soybean in kg./ fad. wes
obtained by soybean sowing date treatment D, then seed
yiéld reduced by 57.9 and 54.6 % when soybean sowing date
delayed to the treatment D1 in 1980 and 1981 seasons ,
respectively.

The minimum seed yield of soybean in kg./fad. was
obtained by soybean sowing date treatment D, and the re-
duction in seed yield reached 72.9 % and 75.3 % 1in 1980
and 1981 seasons, respect;vely aa-compared with soybean

sowing date treatment D, .

These resulis show that the seed yleld in kg./fad.
of soybean intercropped with maize gignificantly reduced

by delaying the soybean sowing date to the date'of‘soving
malze.

t
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This reduction in seed yileld/ fad. may be sttributed
to the severe competition between soybean and maise for
1light, water and putrients when the two crop#s were BOWD
in the seme date.

In this respect Pendleton et al.(1463 '), reported that
corn, a taller growing cxrop benefited from patterns plan-
ting because of the penetration of more light, wherea#
the soybean a shorter growing crop was at a disadvantage.

Also, Johnston et al. (1969), found that increasing
photosynthesis increaged yleld, they provided supplemental
irrediance to the lower partly -~ shaded 1eaves‘ of a ca.ﬁopy
and increased their photosynthesis. Yield was - increased

because more nodes were produced on branches.

The seed yleld of soybean 18 principally a function
of seed number produced except in the case of stress, dela~

yed planting and factors limiting high yield (Chas, 1971).

These results® are in a harmony with those obtained by
El- Sebaie (1970), Yusuf et al. (1971), Vetlorets and Zhen-
zhebir (1975), Metwally (1978) end Eid et al. (1980,% ).
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Teble 4: The mean values of yield componeunts and yield of soybean at cmudmmapum time as
affected by soybean sowing dates under intercropping with maize in 1980 and 1981
3easonsg.
ST o Yield componeuts and yield
sowing Plant  Weight of Number Weight of Number Weight of 100=-seed Jeed yield
¢ height plant of pods/ pods of seeds seeds/ veight in
dates without
pods plants plant
in cm. 4in gm. plaant in gme /plant in gm. in gme kge/fad.
B 825 1945 25.8 125 607 %6 13.2  221.6
Dy 705 2342 316 wu.m 67«8 10.9 13.5 343.7
D, 6646 569 73.0 365 127 ¢4 174 1545 817 «2
Mean 73.2  33.2 434 20.8 8543 11.6 14.0 460.8
H_omamuo m * - HN.Q H#QH. HH..W b.Oo&. u.m - M.Oﬁoﬁ
LeSeDe 1 % - 19.6 21.3 175 - 549 - 161.4
| 1981
Dy 64 -8 170 2%.6 1l.6 440 Te5 14 .7 191.0
1Y 643 24.0 29.2 15.1 583 8.9 15.0 3520
D, 59.6 503 672 29+3 135.8 205 177 TT75+3
Mean 629 304 396 18.0 T9+4 13.2 15.8 4394
Le3:De 5% . = 6+7 11.5 56 12.9 346 1.3 284 +5
LeSeDe 1 % - 10.1 174 8ed4 . 19.6 Sed  1e7 431.1
»,uo = onthe same date of sowing maize. D, = Barly 2 weeks dowomw no:»mm maize. T

D, Early 4 wveeks before sowing maize.
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B- Effect of plant density :

The average values of yleld components and yield of
soybean at harvesting time as affected by soybean plant
density under intercropping with maize in 1980 and 1981

seagons are shown in Table 5.

1- Plant height :

Table 5,shows that soybean plant density under in-
tercropping with malze gignificantly affected the plant
height of soybean in both seasons.

The maximim plant height of soybean was obtained.by
the plant density P; (i.e. 140,000 soybean plaﬁts/ fad.) ,
whereas the minimum plant height values were obtained . by
the lowest plant density P, (i.e. 35,000 soybean plants /

fad.). These results are true in both seasons.

These results indicate that the soybean plant height

significantly increased by increasing soybean plant density
under intercropping with maize. |

These results may be attridbuted to the shading ef-
fect of maize which increase soybean jnternodes elongation
(Metwally, 1978). Also, may be attributed to the competi-

4ion between +the soybean and maize plents for light, water
and mutrients.
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Moursi et al. (1983, 8), found that the competition
between maize and soybean plants was less than the compe-
tition between soybean plents itself and less than the coum-
petition between maize plant® in the pure gtand of diffe-

rent densities.

These results are in agreament with those obtained
by Basnet et al. (1974), Doss and Thurlow (1974), Metwally
(1978), and liouI‘Si g_‘_t_ é_o (1983’ a )-

2- Weight of plant without pods :

Results presented in Table 5, cleared that soybean
plant density significantly affected the weighf of
plant without pods in botp geasons.

Increassing soybéah plant density intercropped with maize
from 35,000 plants/- fad. (P4) to0 70,000 plants/ fad. (P5)
decreased the plent weight of soybean by 11.8 and 7.5 gme

in 1980 and 1981 seasons, respectively.

Purther increase in soybean plant density up to 140,000
plants/ fad. resulted in more reduction in the weight of '
plant without pods by 14.3 and 15.5 gm. in both seasons,

respectively.

These results indicate that the weight of soybean
plant without pode wes gignificantly increased by reducing
soybean plant density intercropped with maize.
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Phese results may be due to the severe competition
between soybean and maize plants in high densities for
light, water and nutrients which cause less accumulation
of dry matter and less dry weight of soybean leaves and
stalks (Knipmeyer et al., 1962 and Willisus el al.,1968).
In the same respect Anber (1979), reported that in high
densities the competition between blants led to smallest

leaf blade and then leaf became more errect.

These results agree with those reported by Enyi
(1973) and Hefni et ak. (1984) .

3= Number of pods/ plant :

Data in Table 5, show that the average values of
the number of pods/ plant’ of soybean were significahtly
affected by soybean plant density intercropped with maize

in one season out of two;

N The maximum number of pods/ plant of soybean was
obtained by the plant denslity P4 tnen reduced gradually
by increasing soybean plant density to P3 or Pa treat-

ment s,

The minimum number of pods/ plant of soybean was ob~
tained by the highest plant density treatment P1 + These

results were true in both seasons.
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These results indicate that the number of pods/
plant of soybean increased. as plant density decreaged under

intercropping with maize.

These results may be attributed to the shading ef-
fect and the cowpetition beiween soybean and maize plants
for water, nutrients and less photosynthetic rates in the

closed canopy of soybean in high densities.

In this respect Mann end Jaworski (1970), reported
that light stress of 51- 70 % (shading to 5 - 16 KLX) re-

duced pod setting and induced severe sasbscission of pods.

Thege results agree with those obtained by Enyi
(1973), Basnet et al. (1974), Luechen and Hicks (1977) ,
Metwally (1978), Wahua and Miller (1978).

4- Weight of pods/ plant :

The date in Table 5, show that the average values
of pods weight/ plant of soyhean were gignificantly affec-
ted by soybean plant density intercropped with maize in

nne season out of two.

The weight of pods/ plant of soybean increased from
17.9 to 24.1 gm. and from 13.8 to 2.6 gm. by decreasing
soybean plant density under intercropping with maize from
14,000 plants/ fad. to 35,000 plants/ fad. in 1980 and

1981 seasons, respectively.
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1t was observed that the weight of pods/ plant of
soybean increased by reducing the soybean plant density

intercropped with maize.

These increase .may be due to the less competition
between soybean plants and less competition between 80Yy=
bean and maize plants for the same environmental factors
as compared with the high densities. The weight of pods/
plant seemsto be proportional to pods pumber/ plant of

soybean.

These results were in agreament with those obtained
by Basnet et al. (1974), El- Habbak (1980), end Hefnd et
al. (1984).

5- Number of seeds/ plent :

The results in Table 5, show that the plant density
" of soybean, intercropped with maize gsignificantly affected
the number of seeds/ plant of soybean in the iwo gsuccesasive

Seasons.

The-soybean plant density treatment P4 gave the
qaximum number of seeds/ plant, whereas the soybean plant
density treatment P, gave the minimum number of seeds /

plant. These results are true in the two seasons.,

The trend of these resulis ghowed that the number of
seeds/ plant of soybean increased by reducing soybean plant

Qensity, intercropped with maize.
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These results may be attributed fo the competition
between maize end soybean planis for light, water and nut-
rients. On the other hand the closer canopy of soybean
and shading effect of maize may cause more shedding %o

soybean flowers, therefore the plants produced fewer pods

as compared with open canopy.

In this connection uoursi et al. (1983), found that
the aggressivity value for soybean, intercropped with maize
wag positive when soybean plant density was 135,135 plants
/fad., whereas it was negative when plant density was Ire-

duced to 75,117 plants/ faddan.

The results agree with those obtained by Basnet et

al. (1974) and Metwally (1978).

6- Weight of seeds/ plant :

Table 5, shows that the differences between the ave-
rage values of seed weight/ plant of soybean were signifi-
cant due to the plant density treatments under intercroppl

ing with maize in one 8season out of two .

The maximum weight of seeds/ plant of soybean was
obtained by the soybean plant density treatment P4 ,where-—
08 the minimum one was obtained by the plani aensity treat-

ment Pl . These results are true in both seasons,.
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These results indicate that the weight of seeds/
plant of soywe&al increased by reducing soybean plant den-
sity, intercropped with maize. These results may be at-
tributed to the high number of pods/ plant, high weight
of pods/ plant and the high number of gseeds/ plant of
soybean produced by the treatment P4 . In lower densi-
iies the competition between soybean and maize plants

became less than higner ones.

In this respect Vidovic and Pokoryny (1373), found
that the efficiency of leaf unit erea surface to form pho-
tosynthetes is falling down when the stand density increa-

sed .

These results agree with those obtained by Lehman
and Lambert (1560), Basnmet et al. (1974) and Hefni et al.,

(1584).

T- 100 =~ gged weiggt

g v e Wl W

The data presented in Table § , show that soybean
plant density , intercropped with wmaize significently af-

fected the 100- seed weight of soybean in both se.sons .

The maximum 100- seed weight of soybean was obta-
ined by soybean plant density equal to 35,000 planis/ fad.,
whereas the minimum 100- seed weight was obtained by soybean

plant density egual %o 140,000 plants/ faddan. These results

are true in both seasons.
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These results indicate that the 100- seed weight
of soybean increased as plant density of soybean reduced

ancer intercropping with maize,

These results may be due to the competition between
soybean plants in the higher densities and between maize

and soybean plants for light, water and nutrients.

These results are in a harmony with those reported
by Zahran (1970}, Basnet et al. (1974), El- Boray (1e78),

sdetwally (1978) and Hefni et al. (1984),

8- Seed yield in kg, / fad. :

e e A e e

The results in Table 5, show that the plant density
of soybean under intercropping with maize significantly

affected the seed yield in both seasons.

The maximum seed yield of soybean was obtained by
soybean plant density of 140,000 plants/ fad. which gave
the averages of 588.2 and 515.3 kg. / fad. in 1980 and

1981 seasons, respectively.

The minimum seed yield of soybean was obtained by
soybean plant density of 35,000 plants/ fad. The reduction
in the seed yield of soybean reached 40.9 % and 30.6 % in
198C and 1981 seasons, respectively as compared with the

yield of P1 treatment .
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These resuifs indicate that the soybean seed yield
jpnereased as plant density of soybean increased when 1nter-.'

eropped with malze.

These results may be due %o $he high number of seeds
produced from the high plant population density of the
whole unit area. On the other hand in the low plant popu-
jation density although the plants get more l;ght, water
and nutrient which in turn ga#h-high‘;verake of numbeT
of pods/ plant, number and weight of seeds/ plant, the
lowest number of planis in the unit area affected the whole
seed yield. |

These results are in agreement with those reported
by Pendleton et al. (1963), Weber et al. (1966) , ‘Zahran
(1970), Silva et al. (1972), Enyl (1973), Basnet el al.,
(1974), Jemes et al. (1983) and Hefni st gl. (1984).. ..




- 57 =

Table 5: The mean values of yield and yield components of soybean at harvesting time as
affected by soybean plant density under interoropping with maize in 1980 and
1981 seasons.

Yield and yield componesnts

b 3 T 1 1 3 1 J L] S RS A O TR A TS T T A A T U S B

Soybean plant 1980
density Plant  Vaight of Numbdr  Weight of Number  Weight of 100-seed Seed yisld
plants/ fad. plant of pods/ pods of seeds sesds/  weight in
, height without : , _
pods plants Plant
in cme in gme plant in gm. / plant ~ in gm. in gm. kg+/fad.
Py = 140,000 T8.4 ~ 27.9 35«4 17.9 6.8 9.4 12.7 588 .2
Po = 70,000 T4+6 304 4247 19.9 80+4 10.8 13.6 534 .7
wu = 46,600 725 32.2 46.9 - 21.3 - B9.8 - 12+.4 - -l4.1 592.1
m+ - 35,000 673 42.2 48.8 24.1 105.1 13.8 15.8 328.2
Mean 75.3 33.2 43.4 20.8 85.3 1l.6 14.0 480.8
LeSe:De5 % 643 Be3 7.0 - 17.0 - 1.5 149.4
LeSeDel % = 11.2 94 - 23.0 - 2.0 201.7
) 1981 ) .
Py = 140,000 6945 42.8 3349 - 13.8 832 9.4 14.9 51543
wm = 70,000 664 50.8 35.1 170 T2.0 11.7 15.5 468.9
Py - 46,600 62.6 562 40.5 187 85.1 13.4 15.9 42640
. w+ - 35,000 52.9 5843 504 2246 965 14.6 16.2 F4T3
Mean 62.9 520 39.6 18.0 T9+4 123  15.8 439.4
LeS:De5 % 1043 5e7 - 5¢9  19.5 3¢5 1.3 7847

LeSeDel % - TeT - - 263 - - 1063

T P At b e S T T T e - bod

- - D e D D A P D A A S S T S B e g e
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C- The effect of interaction beiween soybean sowing dates

and plant density under intercroppling with maize on :

l- Weight of plant without pods :

The average values 6f the plant weight withput pods
of soybean as affected by the interaction between soybean
sowing dates and plant density in 1981 season are presen-~
ted in Table 6, |

The resulte in Table 6, show that the interaction
significantly affected the weight of soybean plant without
pods .only in 1981 season,

The maximum weilght of soybean plant without pods
was (65.5 gm.), abtained under the interaction between sow-
ing soybean early 4 weéks before sowing maize with soybean
plant density equal to 35,000 plents/ fad., whereas the mi~
nimum one was 14.2 gm., recorded under the interaction bet-
ween sowing soybean in the same date of sowing maize with
goybean plant density equal to 140,000 plants/ faddan,

These results indicate that sowing soybean early 2
or 4 weeks before sowing maize with plant density of 35,000
plants/ fad. increased the weight of soybean plani without

pods.

These results may be due to more light intensity ,
water and nutrients utilised by soybean plants sown early
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two or four weeks before sewimg maise, Also, in low plant
density of soybean the competition between soybean plants
will be less than in high densities.

2= Seed_xield :

The average values of soybean seed yield in Kg./fad.
as affected by the interactlon between soybean sowing dates
and plant density in 1980 season are presentedlin Table 7.

The results show that the interaction between soybean
sowing dates and plant densities, intercropped with maize
significantly affected the seed yield/ fad, of soybean in

1980 season.

The maximm séed yield of soybean equal to 1108.7 kg.
/fad. was obtained by the interaction beiween the eﬁrly soW-
ing date treatment namely D,. and the highest soybean plant
density treatment namaly' Pl .

The minimum seed yield of soybean / fad. equal ‘to
180 kg./ fad. was obtained when soybean was sown on the same
date of sowing maize (D, treatment with the lowest plant
density namely 35,000 plants /fad. (P, treatment ¥

These results indicate that sowing soybean early be-
fore maize with plant density equal to 140,000 plants/ fad.,
under intercropping increesed seed yield/ fad. of soybean.
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These results may be due to more light, watér and
putrients utilized by soybean plants before the shading
of maize plants which resulted in increasing pods nnmhe;
and weight/ plant, seeds number and weight/ plant and
therefore seed yield increased. On the other hand slthough
the high density of soybean planis produced the lowest num-
ber and weight of pods/ plant, the lowest number and weight
of seeds/ plant of soybean, the high number of plahts/'fad.

compensated this reduction.
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Table €: The mean values of the weight of plant without pods in gm. of soybean
as affected by the interaction between soybean sowing dates and plant
density under intercropping with maize at harvesting time in 1981 season.

I'I-l""lllll'l'll.lll"l'ln'llll-llnlllllll|I|llll!||lll!"lr|lllll-l'llllallll'.I-l-"l"lll'll.l-ll"llIIIIII-I"-"‘IIIII

m°wdmmb plant mmsm»*q

Soybean sowing dates ————— - o e e e
D,-On the same date of sowing maize 14,20 14,90 18.30 20,60
D,- Barly 2 weeks before sowing meize 22.98 23,60 24,60 25.00
Do~ Early 4 weeks before sowing maize 41.40 43,80 50430 65450
L.S.D. of interaction dates x densities 9,86

5 %
L.S.D. of interaction dates x densities N, 8.

1%
BNnhere :

P, = 140,000 plants / fad, Mu = 46,600 plants/ fad,

Hd
na
]

70,000 plants / fad. P 35,000 plants/ fad.

F-
)
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able 7: The mean values of the seed- yield in kg/ fad. of soybean as affected by the
interaction between soybean sowing dates and plant density under in inter-
cropping with maize at harvesting time in 1980 season .

'lll‘llllllltllll'!llllll'llIllllllnlilllllalllllllullll"lllI-.l-lll-..l.ll-lll'lll.l."'ll‘a’.lll..lll"l'.l.llllll-'l'lql'lllt.l"l'l

Soybean plant density™

Soybean sowing dates e e i e 2 e B e S 0 P o
Py Py wu _ w&

Dy On the same date of sowing maize 247.2 232.2 226.8 180,0
D, - Early 2 weeks before sowing maize 408.6 356.4 304.8  304.8
D,- Early 4 weeks before sowlng maize 1108.7 1015, 5 644.7 499.9

Mean 588.2 53447 392,1 328,2
L.S.D. of interaction dates x densities 5 % 258.,7
L.S.D. of interaction dater x densities 1 % n. 8.
¥ Where : P, = 140,000 plents / fad. Py = 46,600 plants/ fed.

Hd
LA
I
o)
]

70,000 plants / fad. A 35,000 plante/ fad.
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PART : II

MATLE

The effect of soybean gowing dates and plant density under

intercropping with maize on yield components and yield :

A- Bffect of sowing dates :

Table 8 and Teble S, show the average values of
yield components and yield of maize at harvesting time as
affected by soybean sowing dates under intercropping with

maize in 1980 and 1981 seasons .

1~ Plant height :

The results in Table 8, indicate that the differen-
ces between the average values of plant height of maize were

not significant in both seasons,

The maximum plant height of maize was obtained by
the soybean sowing date treatment D, (i.e., sowing soybean
on the same date of sowing maize) , whereas the sowing ddte
treatment D, (i.e. sowing soybean early 4 weeks before sow-
ing maize) gave the minimum values of plant height in 1980

and 198)l seasons.

These results indicate that sowing soybean early be-
fore sowing maize by 2 or 4 weeks resulted in decreasing
the plant height of maize.
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The reduction in plant height reached 15.3 % and
3.6 % in 1980 and 198l seasons, respectively for the

treatment D2 as compared with Do treatment.

These results may be due to the shading effect of
soybean plants on the early growth stages of maize and
the competition between vigour growth of soybean plants ,
cultivated early 4 weeks before maize. Pendleton et al.,
(1963), reported that the most ecological factor in inter-

cropping is light intensity.

These results were in agreement with that found by

setwally (1978).

2= Stem diameter :

The results presented in Table 8, show that the
sowing dates of soybean significantly affected the stem

diameter of maize in both seasons.

The maximum stem diameter of maize was obtained by
sowing date treatment D, , whereas the minimum one was
obtained the sowing date treatment Dy » These results

are true in both seasons..

The reduction in the stem diameter of maize for
the sowing date treatment D, reached 28.1 % and 20.3%
in 1980 and 1981 seasons, regpectively as compared with .D0
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These results indicate that the stem diameter of
maize significantly reduced by sowing soybean early 2 or
4 weeks before sowing maize under intercropping. These
results may be attributed %o the shading effect of soybean
plants which were grown up early before maize seedlings.

These results agree with that found by Hefni et al. (1984})..

3- Weight of plant without ears_:

Table 8, shows that the average values of plant
weight of maize were significantly affected by soybean
gowing dates under intercropping with maize in both seasons.
The sowing date treatment namely Dg produced
the maximum average value of maize plant weight without
ears, whereas the sowing date treatment namely D2 re~
sulted in decreasing the weight of plant without ears and

reached the minimum average value.

This reduction reached 62.5 % and 25.5 % in 1980
and 1981 seasons, respectively as compared with the plant

weight of the ireatment D0 .

These results indicate that the plant weight with-
out ears of maize significantly reduced by sowing soybean

early 2 or 4 weeks before sowing amal ze under intercropping.

These resulis may be due to the shading effect of
soybean plants on maize when soybean was sown before maize

and this in turn reducegthe accumulation of dry matter in




- 66 -

maize plants.

In this connection Bowes and ogren (1970) reported
that photosynthetic rates jnoreased under meximum light in-

tensity.

Singh et al. (1974), indicated that the increasing
in specific leaf dry weight of meize may be due to increa-
sing light intensity recelived during the growing season .

Phese resulis agree with that found by Hefni et al.,
(1984).

4- Bar position : .

" phe results in Table 8, indicate that the sowing
dates of soybean did not'significantly affect the ear posi-
tion of maize in both seasons.

The sowing date treatment namely D, gave the highest

" averages (142.3 and 143.3 cm.) in 1980 and 1981 seasons, Ires-

pectively. .
The sowing date tfuatuenf namely D, gave the loweat

averages (119.0 and 131.7 cm.) in 1980 and 1981 seagsons, res-

pectively.

The ear position of maize was lower when soybean was
sown early 2 or 4 weecks before sowing maize under intercrop-
ping.
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These results may be attributed to the reduction in
plant height for the same treatments.

These results agree with those reported by Mahmoud
and Khalifa (1983) and Hefni gt al., (1984).

5~ Ear length 3

The data presented in Table 8, show that the sowing
dates of soybean significantly affected the average values

of ear length of maize in one season out of two o+

The ear length of maize decreased by sowing soybean
early 2 or 4 weeks before sowing maize under intercropping.

| rhe maximum esr length of maize was obtained by the
sowing date treatment .D, , whereas the minimum one was ob-
tained by the sowing date treatment Do in both seascons.

Phe reduction in ear length of maize for D, treat-
ment reached 8 $ and 6.3 $ in 1980 and 1981 seasons, respec-
tively as compared with Do treatment. '

These results may be due to the shading effect of
soybean plants on malze when soybean was sown 2 or 4 weeks
before maize which affected maise growth and this in turn

gave  shorter ears.

These results agree with that found by Mahmoud and
Khalifa (1983).
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¢~ Bar diameter :

The date illustrated in Table 8, indicate that the
sowing dates of soybean did not significantly affect the
ear diameter of maize under intercropping in both seasons.

she results indicate that the ear dismeter of maize
reduced by sowing soybean early 2 or 4 weeks before sowing
maize under intercropping.

It was clear that she greatment D, (1.e. sowing soyﬁean
on the same date of sowing maize) gave the highest averages
of ear diameter of maize which were 5l1.5 and 51.0 mm. ,
whereas the trestment D, (1.e. sowing soybean early 4 weeks
before sowing maiie)igaxefthe lowest ones which were 50.6

and 49,1 mm. in 1980 and 1981 seasons, respeciively.

These results may be attributed to growing soybean
alone for a month or more before the germination ﬂfjmlilé
for the treatment (Dz) which caused shading of soyhoan'plants
on maize in the early growth stages., This in turn gave less
dry matter accumulation and weak plantis of maize,

These resulte agree with that observed by Hefni et
al. (1984),. |
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7- Bar weight without husk :

Table 8, shows that the differences between the
average values of ear weight without husk of maize were
not significantly affected by soybean sowing dates in both

gseasons.

The maxiwum ear weight without husk of maize was
oﬁtained by sowing‘soybean n the same date of sowing maizé |
(D, treatment) whereas the minimum values of ear weight
without husk of maize were obtained by sowing soybean earlj -
4 weeks before sowing maize (D, treatment ) in both seasons.

The reduction in the weight of ear of maize without
husk reached 20,5 and 36.1 gm. for the treatment D, in
1980 and 1981 seasons, respectively as compared with the

treatment Do .

These results indicate that the ear weight of maize
without husk reduced by sowing soybean early before maise
by 2 or 4 weeks under intercropping.

These resulis may be due to the shading effect of
soybean plants of the treatment D2 which grow up separa-
tely for a month or more en maize seedlings. This resulted
in shorter, thinner ears and less dry matter aﬁcnlnlatioﬁ
in maise plants. This mey - cause the reduction in ear
weight of maise.

These results are in agreement with that observed by
Hefni et al. (1984), |
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Table 8: The wean amwcmm of yield components and yield of maize at wnuqouepam time as affected by

soybean sowing nmnmm under puwauouowwpum with maize in 1980 and 198

T B e T Yl S T e (e e T Tl O R O B e o W

Huuwn gomponents nun «»opn

T Tk

Soybean sowing dates o 1580 N N
Plant Stem Veight Bar Bar Bar Bar weight
height dia~ of posi~ length d4is~ without husks
meter plant tion meter in gm.
in cme in mm. 3in gme in cme in com. iu wWm.
D= On the same date of sowing maize 236.3 288 @88.3 142.3 21.0 51.5 238.3
D= Barly 2 weeks before sowing maize 221.1 25.9 569.3 133.8 20-¢ 509 228.1
Do= Barly 4 weeks before sowing maize 2005  20.7 258.6¢ 119.0 19.3 50.6 217.8
Mean 219.3 25.1 505.5 131.7 20.5% 50.9 228.1
.. Le3+Ds 5% - .- - ~ 13 1385 - - - -
LeS«Ds 1 % - 1.9 209.7 - - - -
Do~ On the same date of sowing maize 235.1 2640 964.0 143.3 2044 510 255.0
D1- Barly 2’ weeks before sowing maize 234.4 248 822.0 138.7 203 49.1 24244
Do Barly 4 wveeks before sowing maize 226.5 20.7 728.0 131.7 19.1 49.1 2189
Mean . 251.9 25.8 838.4 137.9 19.9 49.8 238 .8
LeSeDe 5 % . - 2.5 176.0 - 0.9 - -
LeS«De 1 % - 3.8 - - - -

S T S T G0 PE AN T W T PN San T O R O A T e
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8- Number of xrows / ear :

The results in Table 9, show that the sowing dates
of soybean under intercropping with mailze had no signifi-
cant effect on the number of rows / ear of maize in both

sSesasons.,

The maximum number of rows/ ear of maize was obta~
ined by soybean sowing date treatment Do , Whereas the
sowing date treatment D, gave the minimum number of rows

/ ear of maize in 1980 and 1981 seasons.

These results indicate that the number of rows/ear
of maize reduced by sowing soybean early 2 or 4 weeks be-

fore sowing maize under intercropping.

These results may be attributed to the shading ef-
fect of soybean plants on maize early growth when soybean

was sown before maize.,

These presults are in agreement with those reported

by Mahmoud and Khalifa (1983) and Hefni et al. (1984).
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9— Number of grain / ear :

The data presented in Table 9, show that the sow-
ing dates of soybean did not significantly affec? the num-

ber of grains / ear of maize in both seasons.

The number of grains/ ear of maize reduced by sow-
ing soybean early before sowing maeize by 2 or 4 weeks. It
was clear that the treatment Dy (i.e. sowing soybean n the
same date of sowing maize) gave the higher averages of the
number of grains / ear of maize (534.6 and 544.5) as compa-
red with the treatment D, (i.e. sowing soybean early 4 weeks
before sowing maize) which gave the lowest averages of the
number of grains/ ear of maize (451.3 and 477.7) in 1980 and

1981 seasons, respectively.

These results may be due to the reduction in the ear
length, ear diameter and the number of rows/ ear for the same

treatment namely D2 .

These results agree with that found by Nahmoud and
Khalifa (1983).

10- Weight of grains / ear :

The results in Table 9, show that the differences
between the average values of grains weight / ear of maize
were not significant in both seasons .

It was clear that sowing soybean early 2 or 4 weeks

before sowing maize under intercropping reduced the weight
of grains / ear of maize.
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The meximum weight of grains/ ear of maize was ob-
tained by the soybean sowing date treatment D0 s Whereas
the minimum one was obtained by the soybean sowing date
treatment D, . The reduction in the weight of grains /
ear of maize for the treatment D, reached about 10.8%and
16.0 % in 1980 and 1981 seasons, respectively.

This reduction in the weight of grains/ ear of maize
for the treatment D, mwmay be due to the reduction in eax
length, ear diameter, number of rows/ ear and number of
grains/ ear resulted for the same treatment.On the other
hand sowing soybean in the same date of sowing malze gave
maize plente a good chance to grow faster and stronger and

be able to compete soybean .

These resulis agree with those obtained by Metwally
(1978) and Hefni et al. (1984).

11- 100- grain weight :

The data presented in Table 9, show that the sowing
dates of soybean under intercropping with maize did not
significantly affect the 100- grain weight of maize in both

Seasons,

The 100- grain weight of maize decreased by sowing
soybean early 2 or 4 weeks before sowing maiZe under inter-
cropping.
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The higher average values of 100- grain weight of
maize (37.0 and 37.6 gm.) were obtained by soybean sowing
date Do , whereas the minimum ones were (33.4 and 35.4
gm.)}, obtained by soybean sowing date treatment D, in
1980 and 1981 seasons, respectively.

This reduction in the 100- grain weight of maize
resulted for the treatment D, may be due to the shading
effect of soybean plants on maize seedlings in the early

growth stages.

These results agree with that found by Hefni et
al., (1984).

12—~ She 111% .%:

The results in Table 9, show that the sowing dates
of soybean did not significanily affect the shelling per-

centage of maize in boith seasons.

The sowing date of soybean namely D, treatment
gave the higher average values of shelling % which were .
79.9 % and 79.2 % , whereas the lower ones were 76.7T %
and 77.4 % , obtained from D, treatment in 1980 and 1981

seasons, respectively.

These results indicate that the shelling % of maize

‘decreased by sowing soybean early 2 or 4 weeks before maize.
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The reduction resulted by the treatment D, may
be attributed to the shading effect of soybean plants on
maize or may be due to the low weight of ears, low welght
of grains/ ear and low weight of 100- grain for the same

treatment.

13- Grain yield [/ fad. 3

The average values of grain yield of maize as af-
fected by soybean sowing dates under intercropping with

maize are presented in Table 9.

The results show that the sowing dates of soybean
significantly affected the grain yield of maize in both

seasons.

The maximum grain yield of maize was obtained by
sowing soybean with maize in the same data D,. treatment
which gave averages of 3309.0 and 3587.0 Kg./fad. in 1980

and 1981 seasons, respectively.

1t was clear that sowing soybean early two weeks
before sowing maize reduced the grain yield of maize by
10.42 % and 20.10 % in 1980 and 1981 seasons, respectively.

More reduction resulted by sowing soybean early
four weeks before sowing maize (D,) treatment which gave
the minimum average values of grain yield of maize. The
reduction resched 43.3 % and 42.9 % in 1980 and 1981
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seasons, respectively as compared with soybean sowing date

treatment namely Do .

These results indicate that the grain yleld of maisze
reduced significantly by sowing soybean early 2 or 4 weeks
bhefore sowing maize.

These results may be atiributed to the shading ef-
fect of soybean plants on maize seedlings when sojbean ias,
cultivated early 4 weeksAberore sowing maize. Also, sow-
ing maiie 4 weeks after éowing soybean gave the lower
values of plant height, stem diameter, ear length, ear dia-
meter, grains number and weight/ ear, 100~ grain weight and
shelling % of maize. The reduction of all these yield com-
ponents affected fhe grain yield as compared with sowing
soybean on the same date of sowing maize,

These results are in agreement with those reported
by Metwally (1978), and Hefni et al. (1984), |
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d of maize at harvesting time as affected bY

Pable 93¢ The mean values of yield components and yiel
soybean sowing nmauu under »a«ouououupnm cunw sppuo in Hmm 0 and 1981 season. f
T Hpopu somponents and up. d i
H 980
Soybeau sowing dates - - . 0 20 0 0 W 50 S B B e
Rumber Huwber :o»ﬂﬁ& 100~grain Shelling Grein yield
of rova of grains of grains 10 kg/
/ ear / ear  /ear in veight in % faddan
. g gm.
Dg= On the same date of sowing maize 15.8 5346 189.6 37.0 799 3309.0
Dy~ Barly 2 weeks before sowing maize 14 .9 512.6 176-8 352 TTe6 2964 .0 |
Do~ Barly 4 veeks before sowing maize 14.6- 451.3 - 1690 334 T6.7 1874 -5 W
Mean 15.1 499.5 178 «5 563 781 2715 .8 |
LeSDe 5% - - - - - €557 |
LeSeDe 1 % - - - - - 993 .3 f
* 1981 | -
Dy~ On the same date of sowing maize 1543 544 +5 201.3 376 79.2 3%87.0 _
D1~ Barly 2 weeks before sowing maize 153 511.6 190.8 358 78.3 2866.0 |
Do~ Barly 4 weeks before sowing malze 15.2 4777 168.9 35 <4 TT 4 2045 « 0 _
Mean 1543 511.2 187.0 3542 83 2833.0 |
LeSeDs 5 ¥ - - - - - - 6668
- . - - - PQHOQP

L.8.D. 1 %
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B= Bffect of plant density :

The average values of yield components and yield
of malze at harvesting time as affected by soybean plant
density under intercropping with maize in 1980 and 1981

seagsons are presented in Tables 10 and 11,

1- Plant height :

The resulis in Taeble 10, show that the ﬁlant den-
ity of soybean significantly affected the plant height

of maize in one season out of two,

The maximum plant height of maize was obtalned by
soybean plant density treatment P, (1.8s 35,000 plants /
fad.).

It was observed that the plant height of maize deo-
reased gradually by 1ncr§aaing soybean plant density,inter- |
cropped with maize and reached the minimum values of plant
height by the plant density treatment P, (i.e. 140,000
plants/ fad.). These results are true in both seasons,

. hese results indicate that the plant height of maise
incressed by decreasing the plant density of soybean, inter-
oropped with maize. |

These results may be due to the competition between
soybean and maize plants for light, water and nutrients.,
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In this respect Moursi ef al.(1983), reported
that the aggressivity value for soybean was positive when
s&ybean plant density was 135,135 plants/ fad., whereas it
was negative whén the plant densities of soybean were 75,117

and 56,338 plants/ fad. under intercropping with maize .

These results agree with those obtained by Metwally
(1978), Ainer (1983) and Hefni EE Eli (1984). .

' 2- Stem diameter :

The data recorded in Table 10, show that the diffe-
rences between the average values of the sten dianbter of
maize as affected by soy‘ﬁean plant density were significant
in one season out of two.

It was clear that the stem diameter of maize increa-
sed by decreasing the plant density of soybean, intercropped
with maize.

The maxionm stem diameter of maize was obtained by
the plant density of soybean namely P, , whereas the mini-
mom one was obtained by the plant density of soybean namely

P] , the results are true in both seasons,

These results nay'bc attributed to the competition
between soybean plants and between soybean and maise plants
for light, water and mutrients in the high density which
resulted in decreasing the stem diamster of maise., In this
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connection Moursi et gl.(‘1983).reported that the compe-
tition between soybean and maize plants was less than the
competition between soybean plants itself as well as bet~
ween maize plents iiself in higher densitles.

Phese results are in agreement with those reported
by Attia (1980), Othman (1982) and Hefni et al. (1984).

3~ Weight of plant without ears :

The results illustrated in Table 10, show that the
average values of the weight of maige plant without ears
were not significantly affected by the differvent plant densi-
$ies of soybean, intercropped with maize in both seasens.

It was clear that the plant weight of maise without
ears increased by decreasing plant density of soybean ,in-
tercropped with maize,

The results indicate that the ireatment P, (1.0,
35,000 soybean plants/ fad.) gave the highest{ averages
which were 546.5 and 899.8 gm., whereas the treatment P
(i.e. 140,000 soybean plants/ fad.) gave the lﬁ!ast ones.
461.8 and 775.3 gm. in 1980 and 1981 seasons, respectively.

These resulis may be attributed to the severe compe-
tition between the plants of maise and soybean for light,
water and nutrients.
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In this comnection Knipmeyer et al. 1962) repor-
ted that the dry weights of leaves and stalks of all hyb-
rids, planted at the rate of 8 plants/ hill were lesas than
those planted at ome plant / hill, Singh st al;(1974),
found that the increase in speoific lenf dry-welght of .
meize wag due to the inoreass in light intensity received
during the grewing seasex ' |

These results agree with those obtained by Ibrahim
(1965) and Hefni et sl. (1984).

4- Bar position :

The results presented in Table 10, show that the
plant density of soybean significantly affected the ear
position of maize under intercropping in one season out

of two.

The maximum ear position values of maize were obta-
ined by the plant dena:lty' of soybean naiely P,, whareas
the minimum ones were obtained by the plant density of
Soybean namely P;. These results are true in the two

gseasons,

The results 1nd:l.oa:to that the ear position of maize
increased by decreasing the plant density of soybeasn,inter-
cropped with maize. These results may be dus to the increa- -
se in the plant height, obtained in low plant density of |
soybean, intercropped with mmise. -
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These results agree with those found by Hamze
(1969), Sorour (1977), Ainer (1983), Mahmoud and Khalifa
(1983) and Hefni et al. (1984).

5- Bar length :

The data in Table 10, show that the plant density |
of soybean, intercropped with maize did not significantly
affect the ear length of meize in both seasons,

The highest average values of ear length were 21.0
and 20.6 om., obtained by soybesn plant density equal to
35,000 plants/ fad., in 1980 and 1981 seasons, respeciively,
whereas the minimum ones were 19.4 and 19,2 tme., 0btained
by soybean plant density equal to 140,000 plants/ fad., in
1980 and 1981 seamsons, respectively.

The ear length of maize inoreased by decreasing the
Plant denaity of soybean, intercropped with maise, '

This reduction in the ear length of maize may be
attributed to the severe competition between the plants of
soybean and maize for light, water and nutrients.

Anber (1979), reported that in the high density the
competition between plants gave smallest leaves blades.

These results are.im agreement with those obtained
by Attia (1980), Bwies (1980), Anier (1983) and lourui et
al. (1983’ b).
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6= Ear diametexr :

The data illustrated in Table 10, show that the
plent density of soybean, intercropped with maize signi-
ficently affected the eax diameter of maize in one ‘seasen

out of two,

The ear diameter of maize increased by decreasing

the plant density of soybean, intercropped with maize.

It was clear that .the plant density of soybean
equal to 35,000 plants/ fad., gave the highest average
values of ear dismeter which were 52.8 and 50.6 mm. Iin

1980 and 1981 seasons, respectively.

The plant density of soybean which were 140,000
plants/ fad. gave the lowest averasge values (49.2 and 49.0
mm.) in 1980 and 1981 seasons, respectively.

The reduction in the ear diameter of maize resulted
from the high density may be attributed to the severe cou-
petition between the plants of soybean and malze for light,
water and nutrients,

These results agree with those reported by Abd-el - -
Raouf (1973), Attia (198Q), Moursi et al. (1983, ) and
Hefni et al. (1984). =




- 84 -

7- Ear weight without husk :

The results presented in Table 10, show that the
differences between the average values of the ear weight
of maize without husk as affected by the plant density
of soybean, 1ntercfopped with maize were not significant

in both sessons.

The maximum ear weight without huek was obtained
by reducing the plant density of soybean to 35,000 planté
/ fad., intercropped with maize, whereas the minimmm one
was obltained by increasing the plant density of soybein up
%o 140,000 plants/ fad, during the two seasons,

These results indioate that the ear weight of maize
increased by reducing the soybean plant density, 1ntorcrop-
ped with maize,

This reduction resulted due to the high -density which
induced the severe competition between the planta of toybean
and maize for light, 'uter and nutrients.

Moursi et al. (1983, &), found that the relative
Pluat: dansity of soybesn, imterorpped with maise and the
aggressivity valwe for soyhosn becams pasitive;

These results are im agreemsnt with those obtained by
unu- (1983), Moursi et al. .1933. ¥) end Hefni et al.(1984).
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Table 10: The mean values of yield components and yield of malze at harvesting time
as affected by soybean plant density under intercropping with maize in
1980 and 1981 seasons.

s i s e et Y U TR b M P T . . D g S i B U T S TV YIS S ek e Sk S A T D0 D A M D B S SN SR G S S N O A0 R O S - e e W A S I S T AR A D

Yield components and yield

1980
Soybean plant density FioSiew  Weight Sar.  Bar  Sar | Bar velght
plants / fasdan DOl ST ol . Doew TR Qifey tmout e
in cme in mm. in gm. in om. in om. 4in mm. in gm.
Py = 140,000 2033 23.1 461.8 122.9 19.4  49.2 215 .0
P, - 70,000 2143 25.2  494.3 1279 20.2 507 223 .8
P5 = 46,600 227.3  25.9 519.2 136.8 206 5103 233.1
B, = 35,000 232.2  26+3 546<5 139.1 20.0 52.8 240.3
Mean 219.3 25.1 505.5 131.7 20.3 509 228.1
LeS«De 5 % 16-4 1.4 - 11.2 - 245 -
L.S.De 1 % 22.1 1.9 - - - - -
T 1981 T
Py - 140,000 : 224.9 23.2 T75.3 132.4 19.2 49.0 219.3
P, - 70,000 229.1 23.7 819.3 136.1 19.8 49.7 230.9
P3 = 46,300 233.0 23.9 858.6 139.3 20.0  49.7 24548
P, - 35,000 | 242.4 24.6 899.8 143.8 20.6 506 259.1
Mean 231.9 23.8 838.4 137.9 19.9 49.8 238 .8
L.3.D. 5 % - - - - - - -

L.3.D. 1 % - - - - - - -

- s T P e o e e B Ty 5 e S T P B e W e e B e T T M W T P S S G B B S e T S P S W W S N e T P R
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8- Number of rows / ear :

The results in Pable 11, show that the number of
rows/ ear of maize was8 not significantly affected by the
plant density of soybean, intercropped with maize in hoth

sgasons.

The maximum number of rows/ ear of maizZe was obta-
Ined by the plant density of soybean equal to 35,000 plants
/fad., whereas the min:l.m one was obtained by increasing
soybean plant density up to 140,000 plants/ fad., intercrep-
ped with maize in 1980 and 1981 seasons.

These results indicate that the number of rows/ ear
of maize increased by decreasing the soybean plant density,
intercropped with maize.

These resulis may be attributed to the severe compe-
tition between the plants of soybean and maize for the envi-
ronmental factors at the high density which resulted in less

ear diameter.

These results agree with those reported by Attia
(1980), Cthman (1982), Mahmoud and Khalifa (1983) and Hefni
et al. (1984). ' '
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'9~ Number of grains ear :

The data in Table 11, show that the differences
between the average valugs of the grains number/ ear of
maize as affected by the plant density of soybean, inter-
cropped with maize were aignificant in one season out of

two.,

The maximum averages of the gralns number/ ear of
maize were 558.4, obtained by the plant density of soyhean
namely 24 treatment in 1980 and 1981 seasons, respectively.

The minimum number of grains/ ear of maize was obta-
ined by the plant depsity of soybean namely Py treatument.
It was observed that the reduction in the number of grains
/ear of maize reached 20,1 % and 19.3 % in 1980 and 1981

seasons, respectively.

It was clear that the number of grains/ ear of maize
increased by decreasing the plant density of soybean, in-
tercropped with maize.

The reduction in the number of grains/ ear of maize
which resulted from the high density of soybeanAplanta iﬁy
be due to the reduction in ear length, ear dismeter, number
of rows/ ear obtained from the same treatment.

These results are in agreement with those obtained
by Downey (1971), Attia (1980) and Meurei st al. (1983, ).




10- Weight of grains / ear :

The results presented in Table 11, show the plant
density of soybean, intercropped with meize did not signi~-
ficantly affect the weight of grains/ ear of maize in both

seasons,

The results indicate that the weight of grains/ear
of maize increased by reducing the plan'l'-density_‘ of soybean,
intercropped with maize,

‘ The plant density of soybean which was 35,000 piants
/fad. gave the highest averasge value of grains weight of/
ear of maize, whereas the lowest one was obtained by soybean
plant density equal to 140,000 plants/ fad. during the two

Seasons.,.

The reduction in the weight of grains/ ear of maigze
resulted from the decrease in weight of ear, ear sise,grains
number/ ear, and rows number/ ear. These results are prob-
ably due to the competition between the plants of maise
and soybean for light, water and nutrients, as well as the
increase in aggressivity valne of soybean and relative ..
erowding. coefficlient of muise by increasing the plmt demsity
of Soybean, imtercropped with maize ( Moursi e} 81.1983,8) -

These results agree with those obtained by All (1976),
Hetwally (1978), Ainer (193) and Hefni et al. (1984)..
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11- 100~ grain weight :

The results in Table 11, show that the differences
between the average velues of the 100- grain weight of
neize as affected by the plant demsity of soybean, inter-
cropped with maize were significant in both seasous.

The highest 100~ grain weights of maize were 36.3
and 38.3 gm., obtained by the lowest plant density of soy-
bean equal to 35,000 plants/ fad., intercropped with maize
in.1980 and 1981 seasons, respectively.

 The lowest aversges of 100~ grain weight of malze
were 34.1 and 34.9 gm., obtained from the highes? density
of soybean equel to 140,000 plants /fad., intercropped with

maize in 1980 and 1981 seasons respectively.

It was clear that the 100- grain weight of maize sig~
nificantly decreased by increasing the soybean plant density
intercropped with maize.

These resulis may .be due to the severe competition
between the plants of maize and soybean for light, water
and nutrients.

L)

These results are in agreement with those observed
by Colville et al. (1964), Attia (1980) and Mahmoud and
Khalifa (1983).
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12~ Shelling
The data illustrated in Table 11, show that the

shelling percentage of mmizewgs. not significantly affected
by the plant density of soybean, intercropped with maize

in both seasons.

The maximum shelling % of maize were 80.2 % and
80.3 %, obtained by the plant density namely P4 treatment,
whereas the minimum ones were 76.2 % and 76.2; obtained by
the plant density of soybean namely Pl treatment in 1980

and 1981 seasons, respectively.

These results indicate that the shelling bercentagg
of maize increesed by reducing the plant density of soybean,

intercropped with maize.,

Thepe results may bé attributed to the increaée in
the weight of ear, number of rows/ ear, number of grains /
ear and weight of grains/ ?ar, obtained from low densities.

These results agree with those reported by Ewies
(1980), Othman (1982) and Mahmoud and Khalifa (1983);

13- Grain yield in kgi/ Fad. :
The results presented in Table 11, show that . the

average values of grain yield of maize were s:l.m.ﬁ.p.ntiy.
affeoted by the different ﬁlaas densities of soybean, inter—
cropped with maize in the twe successive seasons,

The plant density namely P‘ treatment gave the
highest averages of grain yield/ faddan (3135.8 and 3156.5
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kg.) in 1980 and 1981 seasons, respectively.

Increasing the plant deneity of soybean, intercrop-
ped with meize from 35,000 plants/ fad. (P,) treatment to
14,000 plents/ fad, (P;) treatment reduced the grein yield
of maize by 28.6 % and 20.6 % in 1980 and 1981 seasons ,

respectively.

These results indicate that the grain yield of maize
increased by decreasing the plant density of soybean, in-
tercropped with maize,

The reduction in grain yield of wmaize resulted from
the' high density of soybean plants may be due to the reduc- |
tion in ear length,dismeter, number and weight of grains/
ear, 100- grain weight and shelling % resulted from the

same treatment.

The higher densities induced severe competition bet-

ween the planis of malze and soybean for light, and nutrients.

In this connection Pinlay( 1974), found that corn
yields were 93,0 %, 64 % and 55 % from the solid planting
when soybean intercropped with maize on the same rddges,
in 1 : 1 alternating ridges and 2 : 2 ridges, respectively.
The accumulation of dry matter decziued, leaf blade became
small and photosynthetic rates reduced due to the competion
between the plants in the higher demsities (Anber, 1979).
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These results egree with those obtained by Verma
and Singh (1971), Metwally (1978), Bl- Rahim and Morshidy
(1979), Attia (1980), Moursi et al. (1983, ) and Hefni
ot al. (1984} | |




ble 11: The mean values of yield ao:uouos«t and yleld of urua. at barvesting time ax affected
e by soybean plant density under interoropping vith maize in 1980 and 1981 seasons.

T BV B S A T S0 e o - e et ded st

- S . Yield components and yield

oybean plant density T 1980 . -
uku.«u.\ faddan mmsdcu of m.n-dau of touhr.« of mooﬁmmm.mu!.a!.!. wuo»a upommn!.-
grains/ear grains/ear weight in w_ﬂﬁ.pua in kg/
rows/ear . in gm . gn. 5 faddan
Py = 140,000 14 .4 4459 164 +4 3401 Tée2 2239.0
P, = 70,000 15.1 481.5 172.5 34.8 7743 259440
Pz - 46,600 15.3 5121 184 .6 35.6 T8.7 2894 .7
Py - 35,000 15.6 558 «4 192.4 363 80.2 3135.8
Mean 15.1 499.5 178+5 35.2 78.0 2715.8
' - - L1e3:De 5 * - . - . 1.6 - 638.8
” LeS:De 1 % - - - | - - -
. Py - 140,000 15.1 4551 1673 3449 7602 25051
P, = 79,000 15.2 4916 179.1  35.8 7746 27537
ww - 46,600 15.3 533.8 194.1 381 T9.1 2916 .8
HA. - 35,000 15.6 564 4 2075 38.3 80.3 3156.5
Kean 15.3 511.2 187.0 363 7853 2838.0
LeS:De 5 % - 6746 - 232 - 606.9

H_omouo H “ - - - - - [

- ks e D . - —— - ||| - - e




- 94 -

G- The effect of interncfion between soybean sowing dates
and plant density under intercropping with waize on 3

Stem diameter (mm,) ¢

The average values of the stem dismeter of waise
as affected by the inxerﬁotion between the sowing dates
and the plant density of:soybean under intercropping with
maize in 1980 season are presented in Table 12,

The results in Table 12, show that the interaction
between the sowing dates and plant densities of soybean
asignificantly affected the stem dismeter of malze plant .

only in 1980 season.

The maximum stem diameter of malze plant was 29.0
mm., obtained from the interaction between the sowing date
5D°; treatment and the plant density of soybean namely -P4‘

treatment.

Phe minigum stem diameter of wmaize plant was 16.6 ma,,
-Obtained from the interaction between the sowing date

treatment namely D, and the plant density treatment of
soybean namely P, .

These results indicate that the stem diameter of
maize plant reduced by s;ting soybean early 4 weeks before
sowing maize with plamt density equal to 1400,000 plants/
fad, under intercoropping with maise.
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These results may'be due to the shading effect of
soybean plants on maize at the early growth stages when
soybean sown early 4 weeks before maize. On the other
hand the high density of soybean induced severe competition
for iight, water and nutrients which resulted in thinner

stems of malze plants.

Phese results agree with those obtained by Attia
(1980), and Hefni et al. (1984).
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Pable 12: The mean values of the stem diameter of maize plant in mm. st harvesiing
time as effected by the interaction between sowing dates and plant
densities of soybean under intercropping with maise in 1980. season.

Soybean sowing dates

Soybean plant density™

Do~ On the same date of sowing malze 28.5 28,7 28.9 29,0

D,~ Barly 2 weeks before sowing maize 24,2 26.0 26.5 27.0

D,- Barly 4 weeks before sowing malze 1646 21.0 22,2 23,0
NMean 23,1 25,2 25.9 26.3

LeSeDe mwawuﬁouﬁoﬁuoﬁ (dates x densities) 2.4

L.S.D. wu& interaction (dates x denisties) n.s,

Aghere : P, = 140,000 plants/ fad.

wu = 46,600 plante/ fad.
P, - 35,000 plants/ fad.




