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Abstract

Sesame monocropping dominates crop management in the research area, leading to low yield, high insect frequency, and poor soil
fertility. The purpose of this study is to assess how intercropping green grams and sesame affects land productivity.To assess the
productivity of intercropping sesame varieties with green gram at varying row spacing in one environment of Humera, Western
Tigray, Ethiopia, three factorial experiments were carried out in three replicates: (i) cropping system at two levels (mono cropping
and intercropping); (ii) two sesame varieties (setit1 and local); and (iii) row spacing at three levels (40 cm, 60 cm, and 80 cm). The
findings demonstrated that varied numbers of row spacing and intercropping methods had a significant impact on different yield
components of green grams and sesame. Monocultures planted at 40 cm row spacing had the maximum grain yields of both sesame
and green gram (6.9 q/ha, 5.3 q/ha, and 13.2 q/ha for setitl, local, and green gram, respectively). Conversely, with intercropping
setitl, local, and green gram at 80 cm row spacing, the lowest yields (2.7 q/ha, 2 q/ha, and 3.1 q/ha) were
achieved.Intercroppinggreen gram grown at all row spacing gained a significantly lower number of pods dropped over mono-
cropping green gram at all row spacing.The highest LER values was gained in intercropped setit1 and local sesame at 60 cm spacing
(2.6 and 2.2) while the least (1.1 and 1.2) in 40 cm spacing respectively.Oil content of the tested treatments was similar to the mono-

cropping system.
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1.INTRODUCTION

Global sesame (Sesamumindicum) grain production is about
3,000,000 Mg yr" with about 1,200,000 Mg yr" traded with a
value of $1 billion [1]. [2] Sesame is the main oil seed crop in
Ethiopia with about 270,000 ha yr" planted and 172,000 Mgyr"
harvested.

There is a huge demand for sesame. Monocropping accounts for
the majority of production. Low soil fertility and pestabundance
have become major issues in the research area as a result of the
repeated production of sesame on the same plot ofland [3].

Its production has decreased and is no longer sufficient to meet
the conventional income of the producers [4]. Yields are poor,
though. The crop requires a lot of sunlight. Row spacing is a
point of contention; the Tigray Agricultural Research Institute
Humera Agricultural Research Center recommends 40 x 10 cm
spacing, whereas the Ethiopian Agricultural Transformation
Agency (ATA) suggests 80x 10 cm.

Green gram (Vigna radiate L. Wilczek) is a relatively minor pulse
crop in Ethiopia but adapted to high temperatures with good
market demand and adapted to intercropping [5]. Crop residues
of green gram are valued for fodder. The crop is susceptible to
wind damage during pod-fill due to lost pods [6]. Intercropping
sesame with green gram has promise. The taller sesame plants
intercept much sunlight while protecting green gram from wind
damage.Since the interspecific facilitation systems clearly
encouraged soil N supply and water complementary use, they
were advantageous for increasing grain output and soil labile
carbon input [7]. However, information for optimized
management of the intercropping system is inadequate.

The production of sesame is dominated by monocropping, and
due to the repeated production of the crop on the same plot of
land, low soil fertility and pest abundance have become major
issues in the research area [3]. The crop's production has
decreased and is no longer sufficient to meet the conventional
income of the producers [4], although yields are poor. The crop
requires a lot of sunlight, and row spacing is a point of
contention; the Ethiopian Agricultural Transformation Agency
(ATA) suggests 80 x 10 cm spacing, while the Tigray Agricultural
Research Institute Humera Agricultural Research Center
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recommends 40 x 10 cm spacing,.

2.MATERIALS AND METHODS

Atthe Humera Agricultural Research Center (HuARC), located at
610 meters above sea level and at 14°15' N and 36°37'E, a field
experiment was conducted in 2017. The climate in Humera is
hot and semi-arid, with an average annual rainfall of 443.5 mm,
90% of which falls between June and September. With a mean
summer temperature of 28.2°C, evapotranspiration is high [8].
With less than 2% organic matter, deep Vertisol clay is the most
common form of soil.

As most farmers did on their fields, sesame was grown at the
experiment location for four years in a row. Prior to sowing, the
area was harrowed and plowed using a moldboard attached to a
tractor.Nationally released sesame variety known as setit1, local
sesame variety, and released mung bean variety known as
Arkebe were used in thistrial.Three factorial experimentsset
with three replicates were appliedto compare monoculture
cropping with intercropping, sesame cv. Setitl with a popular
local cultivar, and row spacing of 40-, 60- and 80-cm. Days to
maturity were 85-95, 90-105, and 63-70, respectively, for the
Setitl cultivar, the local sesame cultivar, and the green gram
cultivar named. Plant height was >1.25 m for sesame and < 0.5 m
for green gram. Plots were 4.8 by 2.5 m, with 1.5 m separating
blocksand 1 m separating plots.

Within row plant spacing was 10 cm for both crops and green
gram row spacing was 40 cm with an additive intercrop planting
pattern with green gram planted between rows of sesame.
Plantingwas on 21 July for sesame and 4 August for green gram.
Plant height, branch plant”, green gram pod plant’, sesame
capsule plant’, and 1000-kernel weight were determined for
five randomly selected plants plot”. The number of dropped
pods was counted and divided by the estimated pod plot’ to
determine the percent dropped. Seed yields were determined
from the harvest of the whole plot area. The oil content of
sesame seed was determined from 40 g samples with Nuclear
Magnetic Resolution at Holetta Agricultural Research Center in
Ethiopia.

Intercrop land productivity efficiency was measured as the land
equivalent ratio (LER) [9] where LER = (sesame intercropped
yield/sesame sole crop yield) + (green gram intercropped yield
/ green gram sole crop yield). Genstat 14 (Numerical Algorithms
Group, Oxford, England) was used to do the analysis of variance
and the Duncan multiple range test for means separation with a
least significant difference of 5% [10].

3.RESULTS AND DISCUSSION

3.1Yield andyield component

3.1.1 Sesame length of capsule bearing zone

The maximum height at which the capsules can be held—also
referred to as the sesame length of the capsule carrying zone—is
one of the last elements that affects sesame production. Due to
the combined effects of variety, cropping strategy, and row
spacing, the analysis of variance showed a significant variation
in the mean length of the capsule bearing zone (Table 1).
Intercropping local and setit1 types at 40 cm row spacing had
the lowest length scores among the interactions (47 cm and 42
cm, respectively), in contrast to intercropping at 60 cm (71 cm)
and 80 cm (76 cm) row spacing. However, Table 1 shows no
discernible difference between intercropping local at 60 and 80
cm spacing. There was no discernible difference in length
between the monoculture system grown locally at 40 cm, 60 cm,
and 80 c¢cm row spacing, and 69 cm, 72 cm, and 75 cm,
respectively.

Maximum length of capsule bearing zone (83 cm)was recorded
in mono cropping setitl variety at 80 cm, mono setitl at 60 cm
(82 cm), intercropped setitl at 80 cm (80 cm), intercropped
setitl at 60 cm (79 cm), mono local at 80 cm (75 cm) and
intercropped local at 80 cm (76 cm) which showed insignificant
difference between them (Table 1).

[11]Foundsignificant results on the length of capsule bearing
zone intercropped with soybean and monoculture sesame

cropping.

3.1.2 Sesame number of capsules per plant

This is a crucial factor that limits the final yield of sesame. The
current study found that the interaction effect of variety,
cropping system, and row spacing was statistically significant
(p<0.05) on the number of capsules per plant, as shown in Table
1. The intercropped local (44) and setitl (45) at 40 cm row
spacing produced the fewest capsules per plant, while the
treatments of the intercropping system and row spacing
affected the number of capsules produced per plant. The setit1l
at 60 cm and 80 cm row spacing produced a significantly higher
number of capsules per plant than the other interactions.
Monoculture setit1 scored a maximum number of capsules at 80
cm spacing (83) and 60 cm spacing (82) closely followed by
intercropped setitl at80 cm (80) and 60 cm (79) row spacing.
Setit]l produced significantly more capsules than local when
cultivated in intercropping at 60 and 80 cm spacing because of
its genetic vigor. This may be due to the competitive function
between and among species in the short spacing rows with
respecttolight, energy, and space. These findings are in line with
those of [12], who discovered that plants in wide rows were less
likely to face intra-specific competition and tended to be more
vigorous and prolific. Similarly, [13],[14], [15], and [16]
reported that all the sole sesame treatments viz.,, T1 - sole
sesame, T2 - sole sesame (Paired rows at 30-60 cm), and T3 -
sole sesame (Paired rows at 30-30-75 cm) were statistically at
par and recorded more number of capsules per plant as
compared to intercropping treatments. [17]Also discovered
highest number of capsules per plant (69.20) when sesame was
cultivated along and with inoculated green gram in 3:3 row
arrangements than 1:1and 2:2 ratios.

Table 1: Interaction effects of variety, cropping system, and row
spacing on meanlength of capsule bearing zone, number of
capsules plant’, yield and yield components of sesameat Humera,
Western Tigrayin2017

Cultivar Local cultivar Setitl

Row spacing |40 cm |60 cm |80 cm |40 cm |60 cm |80 cm
Capsule bearing stem length, cm

Intercrop 47° 71% 76%¢  |42° 79° 80°

MO]’IOCUJHII‘C 69d 72bcd 75'4bcd 45bc 794 Soa
Number of Capsule plant-1

Intercrop 44" 73 72 45" 79%° 80

Monoculture  [63° 72¢ 73% 77° 82" 83*
LER

Intercrop 1.2° 2.2° 2° 1.1° 2.6" 2.1°

Monoculture 14 14 14 14 14 1
1000 seed weight (gm)

Intercrop 2.8 296"  |3.1% 2.73  |3.1™ 3.23%

Monoculture ~ [2.86"  [3.1%° 3.2% 3.17° 337" [3.43°
Yield (q/ha)

Intercrop 43¢ 3.2° 2f 5° 5.9 2.7°

Monoculture ~ |5.3% 3.2° 1.9 6.7 4¢ 2.7°
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3.1.3 Green gram number of pods per plant

Similar to other factors, the number of pods produced by a plant
is a crucial factor in determining the ultimate yield. The
difference in green gram pods per plant between intercropping,
row spacing, and interactions was significant enough. There
were notable variations in the quantity of pods per plant when
the cropping strategy and row spacing were combined (Table 2).
Treatments had no effect on pod plant-1, with the exception of
intercropping and 40-cm row spacing resulted in 21% less pod
plants than the mean for the other treatments. Treatments with
60- and 80-cm sesame row spacing had no effect on seed pod-1,
while 40-row spacing resulted in 21% fewer. Dropped pods
were most and least common in solitary crops with 40- and 80-
cm row spacing, respectively, and more than ten times as
common insole cropsasinintercrops.

There was no significant difference in the quantity of pods per
plant between the row spacing and monoculture green gram
treatments. Thus, monoculture green gram planted at 40 cm, 80
cm, and 60 cm row spacing produced 36, 35, and 34 pods per
plant.

The mung bean intercropping with setit1 and local at 40 cm row
spacing produced the fewest pods per plant, which may have
been caused by the narrow row spacing, the shading effect of the
tall, branched sesame on green gram light absorption, and the
increased competition for growth resources from the related
sesame varieties as its density increased. In light of this, the
results indicated that green gram intercropping between
broader sesame rows was less impacted by sesame.

In line with the current findings, [18] and [19] observed
significant changes in the quantity of pods per plant of green
gram under various intercropping strategies and row spacing.
Additionally, it has been found by [20], [21], [22], and [18] that
intercropping on different yield components of green gram
grown in conjunction with sesame under varying row spacing
significantly influenced the number of pods at narrow row
spacing. Accordingly, [23] found that reduced grain yields in
intercrops compared to monoculture crops were caused by a
decrease in the number of grains per unit area in sorghum +
green gram and sorghum + pigeon pea intercropping.

3.1.4 Green gram number of pod dropped

Major issues in green gram production include flower drop, pod
drop, and wind-induced pod cracking, all of which have
significantly reduced yield [6]. Twelve, eight, and six rows of
green grams were planted in the plots (4.8 m wide by 2.5 m
long), which were used for both intercropping and monoculture
croppingin this study. The row spacing was 40 cm, 60 cm, and 80
cm, respectively. To see the effects of intercropping and row
spacing, the number of pods dropped per plot was counted from
pod setting onward.

Cropping systems, row spacing, and their interactions had a
substantial impact on the quantity of pods dropped per plot,
according to analysis of variance. The quantity of pods dropped
per plot was significantly impacted by the interaction between
the cropping system and row spacing (Table 2). Compared to
intercropped green gram sown at all row spacing, monoculture
green gram grown at 40, 60, and 80 cm row spacing had
noticeably larger pod drops. Planting monoculture green grams
at 40, 60, and 80 cm intervals resulted in scores of 3500, 2374,
and 1890 pods fell per plot, or 32%, 33%, and 35% of the total
number of pods that would be on the plot, respectively.
Conversely, compared to solitary green gram at all row spacing,
intercropped green gram produced at all row spacing gained a

much lower number of pods dropped. However, in all row
spacings, no discernible effects were found between
intercropped green grams.

Compared to solitary green gramme, which is directly exposed
to wind, the intercropped green gramme was shielded from
wind by taller sesame varieties, which may explain the
difference in the amount of pods dropped per plot between the
two types. To put it another way, the intercropped green gram
may be protected from the wind by the higher sesame crops. In
terms of row spacing, green grams with narrower separation
have a higher plant density than those with broader spacing;
that is, plants separated 40 cm apart had more plants than
plants set 60 and 80 cm apart. As a result, more pod drops from
more plants per plot would be seen in windy conditions than
from fewer plants per plot.The current study's findings concur
with those of [24], who found that when green gram was grown
alone as opposed to when it was interplanted with sorghum, the
greatestamount of pods were lost per plot.

3.1.5 Green gram number of seed per pod

Analysis of variance for the intercropping system, interaction
treatments, and row spacing showed a significant variation in
the quantity of seeds per pod, as seen in Table 2. Compared to all
other intercropped interactions, including the interaction
between intercropping and row spacing, intercropped green
gram grown at 40 cm row spacing yielded significantly fewer
seeds per pod (7). Although the difference was slight,
intercropping green grams with 60-80 cm row spacing resulted
inmore seeds per pod.

The number of seeds per pod was not significantly impacted by
the monoculture farming system or the row spacing
interactions. The number of seeds per pod for mono green
grams planted at 80 cm, 60 cm, and 40 cm row spacing was
statistically comparable (11.9, 12, and 10.9). Both kinds of sole
and intercropped green gram produced at 60 cm and 80 cm row
spacing had comparable effects on the quantity of seeds per pod
when compared at the three spacings. However, compared to
intercropped green gram at 40 cm spacing, sole green gram
seeded at40 cm spacingyielded much more seeds per pod.
Interspecies competition for growth factors, particularly light,
was a major contributor in the steady decline in the quantity of
seeds at closer spacing. [25], [19], and [24].[26] The results
concurred with the current outcome as well.

3.1.6 Sesame thousand seed weight

One measure of sesame quality is the weight of a thousand
seeds. As a rule, sesame seeds must weigh more than 3 grams
per thousand, have 40-50% oil, be pearly white in color, and be
99% pure in order to be exported [27]. Accordingly, for
thousand seed weights of both sesame kinds, the interaction of
variety, cropping systems, and row spacing shows a non-
significant difference (p>0.05) according to the experiment's
analysis of variance.

Sole setitl and local sesame recorded (3.3 gm) and (3 gm) while
intercropped setitl and local gained (3 gm) and (2.9 gm) 1000
seed weight respectively (Table 1). Insignificant values of test
weights under intercropping and sole cropping treatments
might be attributed to the complementarity of the two crops for
intercropping. The reason that intercropped and sole setitl
gained heavier 1000 seed weight might be due to the character
thatitowned heavier seed weight relative to local sesame.
Similar findings have been demonstrated by [28], who
discovered that when sesame and cowpea were interplanted
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instead of grown alone, a non-significant 1000-seed weight was
obtained. The results of the current study were corroborated by
[14], [24], and [29], which showed that treatments including
larger row spacing had a comparatively favorable impact on
1000 seed weight. [28]Comparing intercropping sesame with
other legumes to sole sesame, a similar 1000 seed weight was
alsonoted.

3.1.7 Green gram hundred seed weight

As presented in (Table 2), the cropping system, row spacing and
their interaction showed significantly different influences on
100 seed weight of mungbean. In regard to the intercropping, all
the interaction treatments had statistically similar effects on
100 seed weight of green gram. On the sole cropping side, Sole
green gram planted at 80 cm row spacing gained statistically
heavier 100 seed weight (4.5 gm) over sole green gram planted
at 40 cm spacing (3.9 gm); however, it showed a similar effect
with 60 cmspacing (4.1 gm).

The 100 seed weight of green gram in the wider row spacing was
observed heavier due to better soil fertility and higher light
availability for bean plants to grow vigorously. In line with the
present result [30] observed insignificantly similar test weight
of the seeds of the legume components in intercrop relative to
sole stand agrees with the present finding. The results of the
present study also agreed with the results of [14],[24],and [29].
Differently, [30]found hundred seed weight of haricot bean
grown in differential mixture proportion intercropped with
maize at two sites was observed insignificant effect compared to
sole haricotbean.

3.1.8Sesame grainyield

The combination of cropping system, row spacing, and variety
had a significant impact on sesame output. Intercropped Setit1
varieties grown at 40, 60, and 80 cm row spacing all had varied
effects on yield; at 60 cm spacing, the grain yield was
significantly greater (5.9 g.ha-1) than at 40 cm (5 g.ha-1) and 80
cm (2.7 q.ha-1) spacing (Table 2). Grain yield was also affected
differently by solitary setitl planted at three-row spacing, with
40-cm spacing producing a much greater yield (6.9q.ha-1),
followed by 60-cm spacing (4q.ha-1). Out of all the sets, the one
planted at an 80 cm spacing produced the lowest yield (2.7q.ha-
1).

The yield of local intercropping with green gram at 40 cm
spacing, however, was significantly greater (4.3q.ha-1), and it
was closely followed by 60 cm spacing (3.2q.ha-1).The fact that
yields were generally higher than those of monocropping
showed thatintercropping was a practical method of improving
the resource use efficiency of agroecosystems [31]. Local
intercropping with 80 cm row spacing had the lowest significant
yield (2g.ha-1).

Because sesame and intercrops compete more for resources,
sesame intercropping treatments produced lower yields. The
yield was significantly impacted when the most green gram
rows (spaced 40 cm apart) were added between the sesame
rows than when the lower rows (spaced 60 and 80 cm apart)
were added.

The change in plant density, whereby wider row spacing plots
were held with low plant densities compared to the tight rows,
may be the cause of the yield decrease in sesame at wider row
spacing for both cropping systems (sole and intercropped). A
similar finding was published by [17], who found that the
intercropping systems with green gram at varying row spacing
had a substantial impact on the seed output of sesame.

Similar findings were also reported by [24], [26], [32], and [13]:
of the intercropped treatments, sesame produced the most seed
when planted with green gram at 60 cm row spacing, whereas
sesame and green gram at 80 cm row spacing performed the
worst.Yieldof sesame reduced due to intercrop competition
between sesame and legumeswas alsomentioned by [33], [34]
and [35]which supports thisresult.

3.1.9Greengram grainyield

The grain yield of mung bean was sufficiently varied between
cropping systems, row spacing and treatmentinteraction. The
grain production of mung beans planted at 60 cm row spacing
was considerably greater than the yield of the other spacing in
the intercropped treatments of green gram and row spacing,
whereas the least significant yield was seen when cultivated at
40 cmand 80 cm spacing. 60 cm spacing produced the maximum
yield (6.7q.ha-1), while 80 cm spacing produced the lowest yield
(4.6q.ha-1) (Table 2).

With regard to sole green gram and different row spacing, grain
yield was affected differently. Sole green gram grown with a row
spacing of 40 cm showed a significant maximum yield (13.2q.ha’
") followed by when grown with 60 cm spacing (6q.ha™).
However, sole green gram planted at 80 cm row spacing
obtained the least grain yield (4.7g.ha™). In comparison to sole
and intercropped grain yield of green gram, intercropping at
narrow row spacing with both sesame varieties significantly
lowered its yield; however, there was not significant yield
reduction observed when intercropped at wider rows.
Compared to a single green gram, fewer yield characteristics
may be blamed for the decreased yield of interplanted mung
beans at close spacing. The tall, heavily branched sesame types
may be the cause of the increased competition and suppressive
effects. Regarding row spacing, the yield of green grams
continues to decrease when the sesame population grows from
80 cmto40cm.

When one, two, or three rows of haricotbeans were interplanted
between rows of maize, the yield of haricot beans was reduced
by 56, 44.5, and 28.2%, respectively, in comparison to haricot
beansinasolo stand [30].Inasimilarvein, [36] and [37] showed
a more than 30% reduction in grain output per maize plant
when compared to pure stand. According to earlier research on
sesame crops by [38], plants with narrow spacing compete
more for available resources, particularly light, and produce
more than plants with wide spacing. This is consistent with the
variation in grain yield of the intercrop between different row
spacing of green gram in the current result. Similar findings
were also reported by [24],[26], and [13].In arelated study, [39]
discovered that the solo green gram crop, cultivated in single
rows 40 cm apart, yielded a much higher amount of seeds than
the intercrop, which was grown at varying planting densities.
Plots where maize was interplanted with two or three rows of
beans, as opposed to 1:1 row arrangements and maize alone,
showed lower grain yield statistics, which is consistent with the
current findings [40] and [41]. [42] [t was also observed that the
grain yield of the sorghum intercrop was much lower than that
ofthe pure stand.

3.1.10 Land equivalentratio

The Land Equivalent Ratio (LER), as explained in [42], is a
crucial metric for determining the intercropping system's
production. Variety, cropping system, and row spacing all
interacted to produce a substantial variation in LER (p<0.05), as
shown in Table 2. Intercropped setit1 at 60 cm spacing gained
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significantlythe highest LER value (2.6) and at 40 cm produced
the least LER value (1.1). Intercropped setit1 at 80 cm produced
an intermediate LER value (2.1) between the two and was
significant. Local intercropped at 60 cm and 80 cm was
significant to 40 cm with an LER value of (2.2), (1.96) and (1.2)
respectively (Table 2). Compared to the LER values of the two
varieties, setit1 intercropped with green gram at 60 cm spacing
gained a significantly higher LER than intercropped local at 60
cm; all the other showed insignificantinfluence.

Land equivalent ratio values for intercropped setit1 and local at
different row spacing showed that LER values were higher than
one in all interactions which shows the advantages of
intercropped over the sole cropping. To achieve the current
yield of the component crops from the practice of solitary
cropping, 2.6 hectares ofland would be needed, according to the
highest LER value of 2.6 obtained from intercropped setit1 at 60
cm. Sesame and mung bean intercropping was productive and
had a yield advantage over growing alone, as indicated by the
intercropping system's LER values being more than one. The
gradient of resource input affects the relative importance of
intercropping systems. The pattern of nutrient-induced
facilitation in terms of yield and nutrient absorption changed in
the intercropping systems [43].

Possible reasons for higher LER values resulting from
intercropped and spacing interaction could be due to effective
complementarities and resource utilization. Findings of [44]
showed that higher LER in intercropping at various planting
patterns was due to utilization of the natural (light, land) which
agrees with the present result. Correspondingly, [28], and [45]
reported higher LER values for intercropped treatments than
sole in sesame sorghum intercropping. [46] It was also revealed
that, when compared to their sole crops under varying row
spacing, the intercropping system with the highest LER values
was sesame pigeon pea intercropping. [47] reviewed the same
findings, noting that the LER was higher with pigeon pea +
sesame intercropping systems regardless of planting pattern,
and [21] found that the highest LER (1.32) was obtained with
sorghum + green gram intercrop row ratio and nitrogen, which
led to the highest LER (1.32) at the intermediate 60 cm row
spacing. [48] also discovered that the intercropping of pigeon
peas, castor, and green grams had the highest LER (1.62 and
1.61).

Table 2: Interaction effects of cropping system and row spacing
onnumber of pods per plant, number of seeds per plant, number
of pods dropped per plant, yield and yield components of green
gram

3.1.11 Oil content of sesame

One of the quality criteria for sesame seeds is their oil content.
The oil content of sesame ranges from 40 to 60%, depending on
the variety and growth conditions, according to the Sesame
Production Manual (2012). Wide-line nuclear magnetic
resonance (NMR) at the Holeta Agricultural Research Center
was used to determine the oil content in this investigation. The
findings showed that the tested treatments' oil content was
comparable to the previously established benchmarks. This
result is in harmony with [49] who found a non-significant
difference of oil content between intercropping and sole
cropping sesame treatments. Similarly, [50] found insignificant
differences of sesame oil content harvested from plots of
differentrow spacing.

4 CONCLUSION

The current study found that when intercropping was planted at
40 cm row spacing, the number of pods per plant and the output
of both mung beans and sesame decreased when compared to a
pure stand. Sesame number of capsules per plant, green gram
number of pods per plant, and green gram number of seeds per
pod were significantly reduced when Setitl and local sesame
varieties interplanted with mung beans at 40 cm row spacing
compared to all other interactions. However, Setitl and local
interplanted with green gram at 60 cm row spacing had
statistically comparable gains with their resulting sole crops.
There was no inter-specific rivalry because the grain yields of
green gram and sesame were maximum in their respective sole
cropping. A pure stand of green gram and sesame seeds spaced
40 cm apart yielded a grain yield that was significantly higher
than all subsequentinteractions. Sesame varieties both sole and
intercrop, gained the lowest grain yield when grown at 80 cm
row spacing. In the case of green gram intercropping both
sesame varieties at 40 cm row spacing greatly decreased its
yield relative to the wider rows. However, the interaction of
intercropping and row spacing effectively managed green gram
pod drops to a significant level compared to the sole
interactions. Maximum and significant LER values were
obtained when setit1(2.6) and local (2.2) sesame were
intercropped with green gram at 60 cm row spacing over all
otherinteractions and were significant between them.

5 RECOMMENDATION

In the study area, the productivity of sesame is constrained by
insects and soil fertility problems due to sole cultivation of the
crop year after year; in addition to the international price
volatility of the commodity. Moreover, green gram is an
emerging crop thatis demanded widely in the global market and
well adapted to the area, more productive than sesame, and
needs low production cost. Farmers who grow sesame should
practice growing green grams at row spacing of 40 cm to gain a
higher return. Based on the findings of this research, sole green
gram grown at 40 cm row spacing may be recommended for the
areas of western Tigray.
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