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EFFECT OF PLANTING DATES AND DENSITIES OF MAIZE
INTERCROPPED WITH GROUNDNUT ON GROWTH, YIELD
AND YIELD COMPONENTS OF BOTH CROPS
[31]

Sherif', Sahar A.; A.A Zobry' and Sahar T. Ibrahim'

ABSTRACT

Two field trials were carried out at South Tahrir Research Station {Ali- Mou-
bark). These trials were conducted in 2003 and 2004 to evaluate three planting
dates of maize (the over story shade crop) intercropped with groundnut i.e, on [®
June, 10" June and 20® June, and four plant densities of maize intercropped with
groundnut, i.e, maize was spaced at 50 and 100 cm apart leaving one or rwo
plants/hill. Groundnut (the main crop) was grown on ali rows. The data obtained in-
dicate that ear length, ear diameter, number of rows/ear, number of kernels/row and
the weight of 100grains increased with increasing maize spacing as well as with
diminishing the number of plants remained per hil! after thinning (to one plant/ hill).
On other hand dense planting resulted in higher yield of maize whether by narrow-
ing maize spacing or increasing the number of maize plants per hill after thinning.
Yield and yieid components of maize were significantly decreased by delaying
planting date of maize up to the latest date. Yield /fed and yield components of
groundnut were associated with maize density and distribution. The more the shade
offered by maize the less the values of these traits were obtained. Highest values
were obtained when maize was spaced at 100cm. and thinned to one plant/ hill. In-
creases in the values of yield and yield components of groundnut were associated
with delaying the planting date of maize. Delaying the planting date of maize re-
sulted in increases in the values of land equjvalent ratio (LER) and the relative
crowding coefficient. The treatment effect at any planting date of maize exerted very
low competitive pressure when aggressivity whs measured. With delaying seeding
maize, competitive ratio (CR) diminished to the least. Spacing maize at 50cm. apart
and leaving two plants / hill after thinning resulted in highest value of LER and rela-
tive crowding coefficient (RCC). Nor any maize density had any heavy competitive
pressure on groundnut when aggressivity was measured.
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INTRODUCTION

In the sandy soii of Egypt, where
groundnut is considered the main surmer
crop, intercropping is popular now among
the smail holders in Egypt. Reason for
this popularity is built in profit and re-
source maximization and efficient water
utilization. However, to determine the
processes which lead to the advantages
and to maximize benefits, it is necessary
to evaluate best intercropping pattern.
Since groundnut is the main under story
crop, prefereably, occupying the whole
cultivated area, the geometrical distribu-
tion of maize (the shade crop) is expected
to play an important role to maximize
production and gross income of the inter-
crop per unit area of land. Studies on
maize densities whether maize spacing or
number of maize plants/ hill remained
after thinning and date of maize planting
seemed to be of prime importance. The
effect of maize planting date grown solid
or intercropped was studied by several
investigators such as Amer et al (1991)
Khedr er al (1990) and Soliman ef af
(2004). The effects of maize densities on
growth, vield and yield component were
also studied by several investigators.
Shams El-Din & El-Habbak (1996) and
Zohry & Farghaly (2003). They indi-
cated that plant height, ear height and
yieid/ fed increased with narrowing dis-
tance between maize plants, whereas
yield components values decreased.

The effect on maize intercropped with
groundnut was also studied by several
investigators. Midmore ef af (1988) and
Ibrahim (2000) indicated that for in-
creasing geometric efficiency of the
intercrop, degree of rectangularity of the
over story crop should be increased Mis-
bubulmunir ef of (1989), found that

intercropping maize with groundnut re-
duced groundnut seed yield from 33 to
49% of sole crop vields. On other hand,
Abd-El-Motaleb and Yousef (1998),
reported that intercropping maize at 25%
or 50% of its full pure stand density with
groundnut increased number of pods/
plant, 100 seeds weight and pods yield/
fed of groundnut.

Hussein et af (2002) found that inter-
cropping maize with legumes achieved
yield advantage when measured whether
by land equivalent ratio (LER) or by the
relative crowding coefficient (RCC).
Maize was always the dominant compo-
nent while the under story legume crop
was the dominated when aggressivity (A)
was measured.

MATERIAL AND METHODS

Two field trials were carried out at
South Tahrir Research Station {Ali Mou-
bark), during 2003 and 2004 years. The
aim of these trials were to study the effect
of plant density and planting date of
maize (the over story shade crop) with
groundnut as the main crop in the inter-
crop on growth, yield and yield compo-
nents of both crops.

The properties of the experimental
soil are given in (Table 1).

These trials include;

I- Three planting dates of maize inter-
cropped with groundnut as follows:

e D1 1* June (After 15 days from

sowing groundnug)

e D2 10®™ June (After 25 days
from sowing groundnut)

¢ D3 20® June (After 35 days
from sowing groundnut)
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Table 1. Chemical properties of the ex-
perimentaj soil at 0 -30cm depth

Properties values
pH 7.83
EC (ds/m) 1.49
Exchangeable (cmol. Kg)
Ca®** 1.89
Mg™* 6.26
Na* 6.90
K’ 23
Anions (cmol. Kg")
He0* 11.8
cr 7.0
S04* 7.55
Mineral nutrients (mg. Kg™")
N 10
P 12
K 60

Il- Four plant densities of maize inter-
cropped with groundout (Table 2)
as follow

Groundnut (the main crop) was
seeded at 10cm. apart on one side of the
rows with a population of (140.000
plants/ fed). Whereas maize (the shade
crop) was planted on the opposite side of
the rows as follows:

¢ 51 at 50 cm. apart and thinned at
two plants/ hill with a population
of (28.000 plants / fed).

e  S2 at 50 cm. apart and thinned at
one plant/ hill with a population
of (14.000 plants / fed).

s 83 at 100 cm. apart and thinned
at two plants/ hill with a popula-
tion of (14.000 plants / fed).

* S4 at 100 cm. apart and thinned
at one plant/ hill with a popula-
tion of (7.000 plants / fed).

In addition to sole groundnut seeds
of (Giza 5) were sown at a rate of 30kg/
fed on 15® May in the first and second
seasons at 10 cm apart and sole Maize
plants (Three — way hybrid 310) were
planted on 15® May in first and second
seasons at 30 cm apart. Drip irrigation
system was used. Rowing was done 60cm
apart.

Ordinary calcium  superphosphate
(15% P505) at the rate of 250kg/ fed was

added with land preparation and prior to
groundnut seeding. Nitrogen fertilizer (as
ammoniurm sulphate 20.5%N) was ap-
plied at a rate of t00kg N/ fed in three
equal doses. The first was after thinning
groundnut, whereas the second was after
one month from maize seeding and after
one month later the third dose was ap-
plied. Potassium sulphate (48% k»0) was

added at the rate of 100kg k,0/ fed in two

equal doses with the first and second dose
of N fertilizer. Other cultural practices
were followed as recommended for both
crops. Groundnut was harvested after 140
days from seeding, whereas, maize was
harvested after 105 days from seeding in
both seasons.

The experimental design was split
plot with four replicates. Planting date of
maize occupied the main plots, whereas
density of maize occupied the sub plots.
All treatments were assigned at random
to their respective plots. The area of sub

plot was 21.6m2 (7.2 x 3). -
Data recorded

At full growth and prior to harvest,
samples of ten piants were taken from
each sub plot and the following data were
recorded on growth and yield components
of both maize and groundnut crops.
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Table 2. Plant populations of both groundnut and maize in different rectangularities of

the intercropping system.

Rectangularity Population
Treatment Groundnut Maize Groundnut Maize

cm cm x107 fa m’ x107 fa” m’

Sole 060X 10 0.60X 30 140.000 33.00 23.000 5.40

Plant densities

S 050X 10 060X 50 140.000 33.00 28.000 6.60

52 060X 10 060X 50 140.000 33.00 14.000 3.30

53 060X 10 060X 100 140.000 33.00 14.000 330

S4 060X 10 066X 100 140.000 33.00 07.000 1.67

Maize data: plant height in cm, height
of the topmost ear from the ground in cm
(ear position), percentage of plants with
double ears, ear length in cm, ear diame-
ter in cm, number of rows/ ear, number of
kernels/ row, weight of 100 kernels in g.

- Grain yield in "Ardab" per feddan
was calculated on whole plot basis. one
"Ardab" equals 140 kg of shelled grain
adjusted to 15.5 % moisture content.

Groundnut data

Plant height {cm), number of
branches/plant, number of pods/plant,
pods weight/plant (g), 100- kernel weight
(g). Yield/fed (ardab). was estimated on a
whotle —plot basis.

Competitive relationships
1- Land equivalent ratic (LER)

LER is determined as the sum of the
fractions of the yield of the intercrops

relative to their sole crop yields (Willey
and Osiru 1972). Land equivalent ratio

LER was determined according to the
following formula:
Yab Yba
LER = — + —
Yaa Ybb
Where
Y. = Pure stand yield of species a.
Y., = Pure stand yield of species b,
Y. = Mixture yield of a (when com-
bined with b).
Y = Mixture yield of b (when com-
bined with a).

2. Relative crowding coefficient (RCC)

This was proposed according to Hall
(1974). It assumes that mixtsre treatment
forms a replacement series. Each series
has its own coefficient (K) which gives a
measure to indicate that series has pro-
duced more, less or equal yield to that
expected. Relative crowding coefficient
{RCC) was determined according to the
following formula: for species (a) in a
mixture with species (b).

Yabx Zba

Kab= ——-—-—
(Yaa—Yabp: Zab
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where

Z,, = Sown proportion of species a (in
a mixture with b).

Z,, = Sown proportion of species b (in
a mixture with a).

Ybax Zab

Kbg=z=—m8Fwm——
(Ybb- Yba)< Zba

If a species has a coefficient less than,
equal to, or greater than 1, it means it has
produced less yield, the same yield, or
more yield than the “expected”, respec-
tively.

The component crop with the higher
coefficient is the dominant one. To de-
termine if there is a yield advantage of
mixing, the product of the coefficient is
formed by multiplying Kab x Kba.

if k > 1, there is a yield advantage, if
K =1 there is no difference and if K< |
there is a yield disadvantage.

3- Aggressivity (A)

This parameter was proposed by
McGilichrist {1965). It gives a simpie
measure of how much the relative yield
increase in species (a) is greater than that
of species (b). Aggressivity "A" is deter-
mined according to the foliowing for-
mula:

Mixture yieldofa  Micureyieldof b

@b Expectedyieldofa  Expectedyieldof b

p Yab Yba
Ybd x Zda

ab Yaa x Zab

An Aggressivity vafue of zero indi-
cates that the component species .are
equally competitive. For any other situa-
tion, both species will have the same nu-

merical value but the sign of the domi-
nant species wiil be positive and the
dominated negative. The greater the nu-
merical value the bigger the difference in
competitive abilities and the bigger the
difference between actual and "expected”
yield.

4- Competition ratio (CR)

As proposed by Willey and Rao
(1980) gives the exact degree of competi-
tion by indicating the times in which one
crop is more competitive than the other.
Competition ratio (CR) is calculated ac-
cording to the following equation:

LERa Zba
X

LERb Zab

CR =

Where: LERa and LERy, represent rela-

tive yields of a and b intercrops,
respectively. Since the CR val-
ues of the two crops will in fact
be reciprocals of each other.

The statistical analysis was applied
according to Snedecor amd Cochran
(1982). LSD at 0.05 level was used to
compare between treatments.

RESULTS AND DISCUSSION
A. Effect on maize (the shade crop)
1-Effect of maize densities

Data in Table (3). indicate that there
were gradual increases in maize plant
heights with increasing maize density in
the intercrop. Narrowing spacing between
hilis from 100cm. between plants to 50cm
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Table 3. Effect of maize densities on yield and yield components of maize intercropped with groundnut in 2003 and 2004

seasons
Plant Ear Plants Ear Ear No of No of 100 G.rain
with two kemnels  yield
Treatments height height length diameter rows/  kernels/
_ ears : wit. (ardsb
(cm) {cm) % {cm) {cm) ear row ® ffed)
Plant densities 2003
S1 (28000 plants/ fed) 243.56 12722 1520 18.26 3.90 12.92 35.90 3229 13.01
$2 (14000 plants/ fed) 241.33 12533 16.00 19.23 421 13.43 38.13 33.57 B.54
S3 (14000 plants/ fed) 23889 12239 16.88 19.87 4.39 13.38 41.11 34.98 8.62
84 (7000 plants/ fed) 233.67 121.11 17.66 20.96 489 13.57 43.16 36.72 4.87
L.8.D 0.05 6.11 NS 0.56 1.31 0.13 ‘N8 2.16 1.98 2.t
2004
81 (28000 plants/ fed) 245.67  129.11 15.57 18.08 187 12.36 3533 32.52 12.52
52 (14000 plants/ fed) 240.56  127.22 16.33 18.76 4.16 12,50 37.53 33.57 7.84
$3 (14000 plants/ fed) . 237.00 12500 17.12 19.49 4.41 13.54 39.68 34.60 8.14
$4 (7000 plants/ fed) 234.22 12222 17.81 2037 4.84 13.20 42.23 35.72 4.67
L.S.D 0.05 NS NS 0.53 0.61 0.74 NS 1.78 198 255

9LL
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resulted in increases in maize plant
height. Furthermore, growing two plants
per hill whether at 50 or 100cm apart,
resulted in more increases in maize plant
height. These results were valid in first
season but does not reach significant
level in the 2™ season. Many investiga-
tors supported these results such Shams
El-Din & El-Habbak (1996) and Zohry
& Farghaly (2003). Interpretation for
this observation is feasible. Plant to plant
competition for light which in turn re-
sulted in taller internodes might owe
much to the increase in maize plant
height with narrowing distance between
maize plants and plant density per unit
area of tand. Ibrahim (2000) came to
similar conclusion. The effect on ear
height was not significant in both sea-
sons. The trend was also regular. Ear
height increased with the increases in
maize density whether by narrowing plant
spacing or increasing number of plants/
hill. These results are aiso in agreement
with those obtained by Ibrahim (2000)
and Zohry & Farghaly (2003). It
seemed that this trait was tenaciously
correlated genetically rather than envi-
ronmentally. Number of plants with two
ears was significantly affected by maize
spacing. However, the trend was reversed
to the previous two firaits. Increasing
maize spacing or diminishing the number
of plants / hill had a favourable effect on

the number of plants with two ears. These’

results were valid in both seasons. These
results were also concordant with those
obtained by Ibrahim (2000) and Hus-
sein er af (2002),

Yields per feddan of maize the shade
crop as well as yield components were
significantly affected by plant spacing
and plant density. Ear length, ear diame-
ter, number of kernels’row, and the

weight of 100 grains increased consis-
tently and regularly with increasing maize
spacing as weil as with diminishing the
number of maize plants per hill. While
the highest values of these traits with
maize spaced at {00cm. apart and thinned
to one plant/ hill, the lowes values of
these traits were obtained when maize
(the shade crop) was spaced at 50cm.
apart and 2 plants/ hill. These results hold
fairly true in both seasons. Several inves-
tigators supported these results such
Shams El-Din & El-Habbak (1996); Ei-
Douby ef al (2001) and Hussein erf af
(2002). It seems that maize geometry per
unit area could play an important role in
optimizing the favourable conditions pre-
disposed by the arrangement. The values
of these traits increased with increasing
rectangularity orientation with increasing
maize spacing to the maximal which

‘rather fierce interplant competition for

growth resources especially intercepted
irradiance. Similar conclusion has been
previously reported by Midmore er al
{1988). They added that superiority of
maize yteld components when the crop
was grown in thin planting over those
grown in dense planting might be due to
less competition between plants for light
intercepted by foliage as well as for min-
eral and water absorbed by the root sys-
tem.

Grain yield of maize/ fed inversely
behaved. The data revealed that dense
planting restlted in higher yield of maize
by narrowing maize spacing and/ or in-
creasing the number of maize plants per
hill. These results hold true in both sea-
sons. These results also are in agreement
with those obtained by El-Douby et al
(2001) and Ibrahim (2000). The data
indicate that maize plants grown at 50cm.
apart and thinned at two plants/ hill

Arab Univ. J. Agric. Sci., 13(3), 2005



778

outyielded those grown at [00cm. and
thinned to one plant per hill by 167% in
2003 season and by 168% in 2004
season. Explicit interpretation for this
trend might fell heavily upon the increase
of maize stand at harvest in dense
planting as compared with thin planting
of the shade crop, i.e, to a reduction in
population rather than to a fierce
interplant  competition for  growth
resources. Moreover, grain yield of maize
was influenced by neither geometry of
maize plants in the associations nor
rectangularity but tenaciously bounded
with maize population density.

2- Effect of planting dates

Maize plant height (the overstory
component in the intercrop) was signifi-

Sherif, Zohry and Sahar [brahim

cantly influenced by date of planting. The
data in Table (4) indicate that there was
consistent and gradual decrease in plant
height with delaying time of planting
maize till 20™ June.

These results were fairly true in both
seasons and were in agreement with those
obtained by Amer et al (1991) and Seli-
man ¢f af (2004). Long duration of maize
growth associated with early date of seed-
ing might owe much to the increases in
maize plant heights when the crop was
seeded early. The effect of planting date
on ear height followed the same trend,
although, differences were not signifi-
cant.

The parallel behaviour of both traits
support the view that ear height was gov-
erned genetically more than influenced by
the environment.

Table 4. Effect of maize planting dates on yield and yield components of maize inter-
cropped with groundnut in 2003 and 2004 seasons.

Plants 100 Grain
Plant  Ear . Ear No. of .
. ] with two No. of kernels yield
Treatments  height  height length d kemels/
{cm) {cm) r {em) {cm) rows fear row . (ardab
% (2 /fed)
Planting Dates 2003
D" June) 25208 13133 1759 21.28 478 14.30 4223 35.66 10.26
D2 {10® June} 24092 12383 16.58 _I9.28 442 13.98  39.94 3429 8.68
D3 (20" june) 22508 11725 1813 18.17 184 13.19 36.55 3N 7.34
L.5.D 0.05 592 NS 0.55 1.31 0.16 NS 1.61 NS 1.55
2004
DI (1* June) - 25292 13283 1783 2034 493 1349 42,34 3542 9.90
D2 (10™ June) 240.8) 12658 1698 19.12 428 13.1% 37.87 13 826
D3 (20 June) 22433 11825 1532 18.06 175 12.57 1538 kYN 6.71
L.5.D 005 1522 NS 034 121 0.11 NS 131 NS 142
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However these results are in accor-
dance with those obtained by Khedr ef af
(1990). In the second season delaying
time of planting had a detrimental effect
on the average number of plants with two
ears. Earliest date (first of June) had the
highest percent of plants with two ears
and the percent decreased with delaying
time of planting. [t seemes that the rate of
various vital processes were optimum
when maize was planted at the earliest
date and resulted in more metabolites
synthesized by the plant which intern
improved ear set. Whereas, on the first
season the trend was not regular.Yield
and yield components of maize were sig-
nificantly affected by date of planting,
further, all studied traits (ear length, ear
diameter, number of kernels/row, 100-
grain weight and grain yield/ fed.) fol-
lowed the same general tendency. There
were ever decreases in the values of these
waits with delaying date of planting.
However, these results may be due to the
favourable environmental conditions
which had led to increase vegetative
growth of maize plants. Similar results
were obtained by Soliman et al (2004).
The data also evidenced that the yield of
maize/fed grown as late as 20" June de-
creased by 23.4 and 32.2% in 2003 and
2004 seasons, respectively as compared
with maize planted on first of June (earli-
est date) and by 15.4 and 18.7% as com-
pared with maize planted on 10® June in
2003 and 2004 seasons, respectively.

B- Effect on groundnut (the maiti crop)

1- Effect of maize densities on ground-
nut

The effect of maize densities on plant
heights of groundnut was evident (Table

5), although groundnut was spaced as
recommended, i.e, 10cm. apart on all
ridges. The data revealed that plant
heights were tenaciously associated with
shade offered by the shade crop. Heights
of groundnut plants were positively corre-
lated with maize shade and reached
maximal when maize was planted at
50cm. apart and two plants per hiil,
Whereas when groundnut plants were
shaded by one maize plants/ hill grown at
100cm. apart values reached minimal.
Height of groundnut plants shaded by one
maize plant/ hill and grown at 50cm,
apart ranked the second, whereas those
shaded by two maize plants/ hill at
100cm. apart ranked the third. These re-
sults were true in both seasons. The effect
of the shade crop on stem elongation of
the understory crop has been previously
demonstrated by Ibrahim (2000). A
regular trend could be detected for the
average number of branches/ plant as
influenced by densities of the shade crop.
The effect was also governed by the
magnitude of shading. The average num-
ber of branches/ plant significantly in-
creased to maximum when shaded by
maize grown as an overstory crop at
100cr. apart and thinned at one plant/
hill (least density of the shade crop),
whereas minimum groundnut branching
was obtained when the shade crop was
orientated at 50cm. apart and thinned at
two plants/ hill. Groundnut plants under
two maize plants/ hill spaced at 100cm.

- ranked the second, and those orientated at

50cm. apart and thinned at one maize
plant/ hill ranked the third. These resuits
were true in both season. Yield and yield
components were also significantly af-
fected by the geometric distribution of the
shade crop. The data indicate that all
these traits followed similar trends. The
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Table 5. Effect of maize densities on yieid and yield components of groundnut inter-
cropped with maize in 2003 and 2004 seasons

Wt of

Plant  No.of No. of Wt of 100
) Pods/ Yield
Treatments height branches  pods/ seeds
plant (Ardab/ fed)
(cn) /plant plant (g)
4]
Plant densities
2003
S1 (28000 plants/fed)  52.56 6.34 33.78 37.62 55.24 6.18
$2 (14000 plants/fed})  47.61 7.07 37.67 41.77 65.47 6.94
S3 (14000 piants/fed)  45.10 7.90 41.56 46.78 66.77 7.41
S4 {7000 plantsifed)  41.56 8.48 48.56 50.06 70.08 3.13
LSD 0.05 1.86 034 - 3.74 2.56 0.99 0.39
2004
S1 (28000 plants/fedy 5177 5.98 31.56 3592 56.73 5.64
S2 (14000 plants/fedy  47.29 6.64 3533 319.00 62.49 6.58
S3 (14000 plants/fed)  44.27 7.53 38.67 43.50 64.31 6.90
S4 (7000 plants/fed)  40.40 8.04 45.67 45.43 66.46 7.57
LSD 0.05 1.52 0.48 3.26 4.15 1.98 0.32

values of yield component traits, i.e, the
average number of pods/plant, pods
weight/ plant, 100 seeds weight and the
yield of seeds/ (ardab) /fed when maize
plants was grown at 100cm. apart ex-
ceeded those when maize plants were
orientated at 50cm. apart. Further within
both groups, when maize was thinned at
one plant/ hill exceeded those thinned at
two maize plants/ hill. Based on the re-
sults obtained, it seems that yield and
yield components of groundnut were as-
sociated with maize density and distribu-
tion. The more the shade offered by the
overstory crop the less the values of these
traits were obtained. Differences among

the treatments imposed were aiso statisti-
cally significant. Several investigators
reached the conclusion that modification
of the shade crop population and geome-
try did influence the spatial variability of
solar irradiance intercepted by groundnut
- foliage Lin and Midmore 1990). Fur-
thermore, they found that the square
planting over the understory crop had the
highest maize population and resulted in
substantially reduced yield and yield
components of intercropped crop due to
the low amount of light intercepted. On
other hand, rectangularity increased with
widening distances between maize plants
{the shade crop) which in turn increased
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exponentially the light transmitted by
maize canopy to the interpianted ground-
nut (edge).

The yield of groundnut when shaded
with least maize density (S;) exceeded
that with most dense maize population
(S)) by 32.3 and 34.2% in 2003 and 2004
seasons, respectively. It could be con-
cluded that maize grown as the shade
crop in groundnut fields to increase, the
utilization rate of sandy scil (in particu-
lar) and conserve water budget should be
at 100cm. apart and thinned at one plant/
hill to avoid the deleterious effect of
shading on the main crop.

2- Effect of planting dates of maize on
groundnat

Data presented in (Table 6) indicate
that the planting dates of the shade crop
had significant effects on growth, yield
and yield components of groundnut (the
main crop). The result hold true in both

seasons. Furthermore, the trends as influ-
enced by the treatment imposed were
similar in both seasons. Data indicate that
plant heights of groundnut decreased
gradually and consistently with delaying
planting date of maize. The long life cy-
cles of both components in the intercrop
they live together stimulated groundnut
stems internodes to elongate as a result of
more shading seemed to be cogent and
feasible associated with early date of
maize planting. The increases might be
due to lower shading on the understory
crop with delaying maize planting
Yield/fed and yield components, i.e, av-
erage number of pods/ plant, pods weight/
plant, and 100 seeds weight followed the
same trend. Increases in the values of
these traits were associated with delaying
the date of maize planting. Diminution
the light intercepted by groundnut canopy
was associated with early maize planting
might be the cause of the favorable ef-
fect. It could be concluded that delaying

Table 6. Effect of maize planting dates on yield and yield components of groundnut
intercropped with maize in 2003 and 2004 seasons.

Platm  No.of No.of °f wtof  Yield
Treatments height branches pods/ ;;it 100 seeds  (Ardab/
{(cm) /plant plant @ (8) fed)
Dates of planting
2003
D1 (1* June) 51.14 582 33.92 3598 55.08 5.53
D2 (10"' June) 45.85 7.51 38.25 4327 64.13 7.19
D3 (20"' June) 34.13 9.02 49.00 52.93 76.97 881
LSD 0.05 2.82 1.23 4.69 3.77 0.74 0.35
2004
D1 ( 1* June) 5043 5.43 3117 33.43 5241 498
D2 (IO"' June) 4523 7.15 1542 40.35 61.46 6.74
D3 (20* June) 42.55 8.57 46.83 49.18 73.63 3.29
LSD 0.0 2.26 0.83 3.78 5.38 1.65 0.38
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- planting date of the overstory crop to 20®
of June is advisable, since yield of
groundnut increased by 59 and 66% in
2003 and 2004 seasons, respectively.

C- Interaction effect of planting dates
and deusities of the shade crop on
maize

Data of the interaction effects of
planting dates and plant densities of
maize on growth, yield components and
yield/ fed were insignificant in most traits
except in case of ear diameter in 2003
and 2004 seasons. However, the course of
change for all traits followed the general
tendency of the main treatment effect as a
whole, Data on the interaction effect of
these traits were governed by the trend
predominated the two main variables, i.e,
‘maize densities and date of maize plant-
ing as they behaved individually. Growth
traits, plant height, and ear height reached
maximum values when maize was spaced
at 50cm and thinned at two plants/ hill
and maize was planted on the earliest
date, whereas, these traits reached mini-
mal values when maize spaced at 100cm
and one maize plant per hill and maize
planting delayed to 20™ of June. Percent
of plants with two ears, ear length, ear
diameter, number of rows/ear, number of
kernels/row, and 100-grain weight be-
haved different. Highest values of yield/
fed were associated with maize grown at
50cm. apart and thinned to two plants/
hill, and maize was planted at the earliest
date whereas the lowest was associated
with maize spaced at 100cm. and thinned
to one plant/ hill when maize planting

delayed to 20% of June. These results hold
true in both seasons (Table 7).

D- Interaction effect of planting dates
and spacing of the shade crop on
groundnut

Resemblance to the interaction effects
of both main variables on maize traits,
were the interaction effects on groundnut
traits, i.e, growth, yield components and
yield/ fed were governed by both main
variable effects when they behaved indi-
vidually. Plant height reached maximum
value when maize was grown at 50cm.
apart and was thinned at two plants/ hiil
and maize was grown at the earliest date.
Nevertheless, the interaction effects on all
traits were insignificant except in case of
the average number of branches /plant
and 100-seeds weight in 2003 season
although, regular trends could be de-
tected. Whereas the value of plant height
minimized to the lowest when maize was
grown at 100cm. apart and thinned to one
plant/ hill at the latest planting date (20®
of June). The average number of branches
and all other traits of yield components
and yield/ fed, behaved different trend.
Maximum values of these traits were ob-
tained when maize was grown at 100cm.
apart and thinned to one plant/ hill and
maize was seeded at the latest date (20"
of June) whereas minimum values were
obtained when maize was grown at 50cm.
apart with two plants/ hill and maize was
seeded at the earliest date. It couid be
concluded that thin planting of the shade
crop is recommended rather than dense
planting to avoid any detrimental effects
on the main crop (Table 8).
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Table 7. Interaction effect of planting dates and maize densities on yield and yield components of maize intercropped with

groundnut in 2003 and 2004 seasons

$00Z {€)€1 *1o5 3By ' Ay qury

nupunosd ynm paddosionn aziepy

Plat  Ear  Plams  E Noof oo
Treatments height  height  with two ' Icn:th diameter No. of kernels/ 100-  Grain yield
rows/ear grains  (ardab/fed)
{cm) {(cm) ears% {cm) (cm) row
Ar)
Date of  Plant densities
. 2003
planting
S1 (28000 plants/fed) 25400 1340  16.10 19.60 427 12.713 37.53 B 15.35
‘E ’g 82 (14000 plants/fedy 253.70 133.67 17.10 2120 4.60 13.67 41.80 34.50 10.33
a5 83 (14000 plants/fed)  252.00 12970 1817 21.67 4.77 1470 43.73 36.77 9.90
S4 (7000 plants/fed) 24867 1280  19.00 22.67 5.50 16.13 45.87 38.10 5.27
5 §1(28000 plants/fedy 24433 12633 15.13 18.27 4.13 12.30 36.40 3227 12.60
g ’g 52 (14000 plants/fed) 24130 12333  16.03 18.70 437 13.33 37.47 33.17 8.53
8= 83 (14000 plants/fed) 240,70  123.0 17.07 19.23 4.50 14.53 41.93 34.60 8.50
$4 (7000 plants/fed) 237.33 12267 1807 2093 4.67 15.77 43.97 3113 5.00
51 (28000 plants/fed) 23233 12133 1437 16.90 3.30 10.73 3377 3133 10.90
% ’g 52 (14000 plants/fed) 229.00 1190 14.87 17.80 367 13.30 3513 33.03 6.77
a= 53 (14000 plants/fed) 22400 1160 15.40 18.70 3.90 13.93 3767 33.57 131
S4( 7000 plamsifed) 21500 11267  15.90 19.27 4.50 14.80 39.63 3493 4.31
L.5.D. 0.05 NS NS NS NS (.22 NS NS NS NS

£8L
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Table 7. Cont.

L.5.D. 0.05

Plan  E Pl E E No.of uof
an ar ants ar ar %% 100-  Grain yield
Treatments height  height withtwo  length  diameter kemels/ .
rows/car prains  (ardab/fed)
(cm) {cm) ears % (cm) {cm) row ©
Date of  Plant densities
. 2004
planting
S1(28000 plants/fed) 25733 13567 1633 1950 437 1200 3817 3380 1450
5 T S2(14000 plantsed) 25330 13433 1730 1987 460 1267 4227 3423 9.7
B 2 53(14000 plams/fedy 25133 13133 1840 2050 503 400 4360 3643 8.77
S4 (7000 plants/fed) 24967 13000 1927 21.50 5.63 16.00 45.33 37.20 5.30
S1 (28000 plants/fed) - 2450 129.00 15.713 17.80 393 11.67 3503 3327 12.40
‘% T S2(14000 plantwfed) 2430 12767 1670 1880 423 1257 3607 3373 1003
S i o (14000 plants/fed) 23867 12667 1730 1960 437 1333 3857 3423 9.77
S4 (7000 plants/ed) 23667 1230 i8.20 2027 4.57 1520 4180 3527 4.90
. S1 (28000 plants/fed) 23467 12267 1463 1693 330 1040 3280 3050 1067
R T 5214000 planifed) 22533 11967 1500 1760  3.63 1227 3427 3273 600
2 5 4 (14000 plants/fed) 2210 1170 1567 1837 373 1320 3687 33U3 637
$4(7000 plantsffed) 21633 11367 1597 1933 433 1440 3957 3470  3.80
NS NS NS NS 1.27 NS NS NS NS
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Table 8. Interaction effect of plant densities and planting dates of maize on yield and yield components of groundnut
intercropped with maize in 2003 and 2004 seasons

Treatments l::isng;t brI::;:l?:si I;Io. " Pods wt. 100 seeds :r:a::/
{cm) plant plant plant (g) wt. (g) fed)
Date of Plant densities 2003
planting
. S1 (28000 plants/fed) 54.93 4.30 30.33 29.47 50.77 4.33
_5 S$2 (14000 plants/fed) 51.40 537 . 31.67 33.63 54.63 5.25
L S3 (14000 planis/fed)  50.00 637 3567 40.40 55.97 5.83
a S4 (7000 plants/fed) 47.33 7237 38.00 40.40 58.93 6.69
- S1 (28000 plants/fed) 51.47 6.40 30.67 39.80 58.57 6.56
3 S2 (14000 plants/fed) 47.47 7.10 314.67 40.23 63.57 714
% S3 (14000 plants/fed) 4423 7.93 41.00 44,70 65.03 7.42
a $4 (7000 plants/fed) 40.22 8.60 46.67 48.07 69.33 7.67
- S1 (28000 plants/fed) 51.27 8.33 40.33 43.60 68.40 7.64
3 $2 (14000 plants/fed) 4397 8.73 46.67 51.43 78.20 8.47
‘:3 S3 (14000 plants/fed) 40.17 9.40 48.00 59.97 79.30 897
2 S4 (7000 plants/fed) 37.13 9.60 61.00 61.70 81.97 10.17
L.S.D.0.05 NS 0.60 NS NS 1.72 NS

nupunci® yum paddosasonn szreW
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Table 8. Cont.
Tesmens  heigh brmchey  pody POl [00sssds
(cm) plant plant plant {g) wt. (@) fed)
Date of Plant densities 2004
planting
—_ S1 (28000 plants/fed) 53.93 4.03 28.33 27.43 47.93 3.83
:3‘ 52 (14000 plants/fed) 50.93 5.00 29.00 31.07 51.87 4.73
t'-_: 53 (14000 plants/fed) 50.00 6.07 32.00 37.73 54.50 5.37
E 84 ( 7000 plants/fed) 46.83 6.06 3533 37.50 55.33 6.00
_ S1 {28000 plants/fed) 5093 5.97 27.67 39.03 56.77 5.92
-;. 52 (14000 plants/fed) 4;;?.0'0 6.72 32.67 3843 61.33 6.83
t% $3 (14000 plants/fed) 43.13 7.67 38.00 41.20 61.67 6.92
a 84 (7000 plants/fed) 39.83 8.27 43.33 43.03 66.07 7.28
> ‘$1 (28000 plants/fed) 50.43 7.93 38.67 41.30 65.50 7.17
-5. 52 (14000 plants/fed) 4393 820 4433 48.07 74.27 8.17
i& $3 (14000 plants/fed) 39.67 8.87 46.00 5t.57 76.77 £.42
a sS4 (7000 plants/fed) 36.17 9.27 58.33 55.77 7197 942
L.S.D. 0.05 NS NS NS NS NS NS
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E- Effect on competitive relationships

1- Effect of planting date of maize

The effect of planting dates of maize
on the relative yield of both components
in the intercrop had distinctive patterns.
With defaying time of seeding maize (the
shade crop) there were gradual decreases
in the values of the relative yield of
maize, but on other hand there were
gradual increases in the values of relative
yield of groundnut. The results were true
in both seasons. These results also indi-
cate that all land equivalent rate values
obtained as influenced by time of seeding
maize achieved yield advamtage. The ex-
cesses as compared with solid planting
averaged 36% and 26% in 2003 and 2004
seasons, respectively. LER wvalues in-
creased with delaying the planting date of
maize. The excess with delaying to 20"
June (the latest date) over maize grown at
the earliest date (1* June) was estimated
to 9.2 and 6.5% in both successive sea-
sons, respectively. The relative crowding
coefficient data (which considered the
ratio of each compound in the intercrop)
followed the same trend as land equiva-
lent rate data in both seasons, Hussein er
al (2002) demonstrated yield advantage
when maize was intercropped with
groundnut. Data on aggressivity revealed
that the treatment effect at any date of
maize planting exerted low competitive
pressure between both components in the
intercrop in both seasons. Moreover
maize was the dominant component,
whereas groundnut was the dominated
when maize was seeded at the earliest
date, on other hand, reversal trend was
observed when maize was seeded at the
second and the latest date (20* June).

Data on the competitive ratio to esti-
mate the exact degree of competition,
indicate that maize was more competitive
than groundnut at the earliest date (1*
June) whereas, groundnut was more
competitive in the second and latest dates.
These results indicate that with delaying
seeding maize, competitiveness degree
diminished to the least and became in
favour growth and yield potential of
groundnut in both seasons {Table 9).

2- Effect of plant density of maize

The effect of maize density on the
relative yields of both components in the
intercrop showed two opposing trends.
Data indicate that the relative yield of
maize decreased with increasing maize
spacing and with diminishing the rumber
of maize plants/ hill to one plant. On the
other hand groundnut relative yield fol-
lowed a reversed trend. Data on total
LER indicated yield advantage under any
of the treatment imposed. These results
also hold fairly true in both seasans.
Spacing maize (the shade crop) at 50cm.
apart and “leaving two plants/ hill after
thinning resulted in highest value of Land
equivalent rate, with 100cm spacing leav-
ing two plants/ hill after thinning ranked
the second, whereas, spacing at 50cm.
apart and leaving one plant/ hill ranked
the third, but 100cm spacing leaving one
plant/ hitl had the least value.

The effect of maize density on (RCC)
values followed the general tendency of
the treatment effect on (LER) values. The
results hold true in both seasons. Several
investigators supported these results such
as Hussein er af (2002) and Ibrahim
(2000). Data on aggressivity indicate that
nor any of maize density treatments had
any heavy competitive pressure between

Arab Univ. J. Agric, Sci., 13(3), 2005
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Table 9. Effect of plant spacing and planting dates of maize on competitive relationships and yield advantages of

groundnut intercropped with maize in 2003 and 2004 seasons

Traits Land Equivalent Ratio Relative Crowding Aggressivity Competition Ratio
(LER) Coefficient (RCC) "A" {CR)
Treament Groun-  Maize Total Groun- Maize Groundnut  Maize  Groun-  Maize
dnut dout dnut
LG Lm LER KG Km K AG Am
Date of planting : 2003
DI{1* June) 0.55 0.75 1.30 1.24 3.07 3.81 <0.20 +0.20 1.36 0.73
D2(IO“' June) 0.72 .0.64 1.36 2.56 1.76 4.51 +0.08 «0.08 0.89 1.13
D3(20"' Junc) 0.88 0.54 1.42 7.40 1.18- 873 +0.34 -0.34 0.61 1.63
Plant dengities
$1(28000 plants/fed) 0.62 0.96 1.58 1.62 2.05 ismn -0.67 +0.67 1.55 0.65
$2(14000 plants/fed) 0.69 0.62 1.31 1.12 3.43 3.84 -0.86 +0.86 1.83 0.54
$3(14000 plants/fed) 0.74 0.63 1.37 1.41 3.52 4.96 -0.81 +0.81 1.73 0.56
S4( 7000 plents/fed) 0.82 0.36 1.18 1.12 2.23 2.50 -0.77 +).77 1.76 0.57
Date of planting 2004
D1(1* June) 0.47 0.75 1.22 0.90 3.00 2.70 -0.28 +0.28 1.60 0.63
D2(10™ June) 0.64 0.63 1.27 1.79 1.67 2.99 +0.01 -0.01 0.98 1.02
D3(20™ June) 0.79 0.51 1.30 3.75 1.03 3.86 +0.28 -0.28 0.65 1.55
Piant densities
$1(28000 plants/fed) 0.54 095 1.49 1.16 1841  21.36 -0.83 +0.83 1.76 0.57
$2(14000 plants/fed) 0.63 0.59 1.22 0.83 297 2.47 -0.87 +0.87 1.91 052
$3(14000 plants/fed) 0.66 0.62 1.28 0.95 3.26 310 -0.89 +0.89 1.91 0.52
S4( 7000 plants/fed) 0.73 0.37 1.10 0.65 2.19 1.42 -0.87 +0.87 2.04 0.49

88/

wiyeiq] JFeyeg pre Aoz Jusys



Maize intercropped with groundnut

both components in the intercrop. How-
ever, maize was always the dominant
component crop (in favour the shade
crop) and groundnut was always the
dominated. in both seasons.

The exact degree of competition as
measured by competitive ratio (CR) in-
dicate that maize was more competitive
than groundnut with diminishing maize
density to the least (i. e, up to spacing at
100cm and leaving one plant/ hill} these
observations were true in both seasons,
and in harmony with those obtained by
Ibrahim (2000).
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