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Abstract. Elephant foot yam, the king of tubers is a long duration tropical tuber crop with multifaceted
uses. It is a slow growing crop especially in the initial phases and there is a time lapse of two months or
more for the spread of its canopy due to slower sprouting. The interspaces remain fallow and therefore,
may be successfully exploited for the cultivation of short-term vegetable crops. To achieve maximum land
use efficiency and to control weed growth, the field experiments were conducted at Horticultural College
and Research Institute, Coimbatore, India for two seasons, 2021 and 2021/22. Four short-duration
vegetables, viz., cluster bean, amaranthus, radish and fenugreek were grown in the inter-spaces of elephant
foot yam and compared to its solo crop. At initial stages, the growth parameters of elephant foot yam were
higher in solo crop whereas, at later stages, the cluster bean intercropping fared better. Weed control
efficiency was greater in the cluster bean intercropping system at 90, 120, 150 and 180 days after planting.
A higher yield of elephant foot yam 46.54 t/ha and 38.37 t/ha was obtained at season | and season Il
respectively in the cluster bean intercropped treatment. The land equivalent ratio was at its maximum (1.66
and 1.61) in the cluster bean intercropping system, indicating that the system is very productive. Thus, for
increasing the productivity and profitability, it is suggested for elephant foot yam intercropping with cluster
bean. Furthermore, planting elephant foot yam in summer (season 1) is preferred since it resulted in higher
yield (46.54 t/ha).
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Introduction

Amorphophallus paeoniifolius, more often referred to as elephant foot yam, is a
tuberous vegetable crop that is produced in tropical and subtropical climates (Choudhary
et al., 2012). It is a member of the Aeraceae family, and it is also known as Jimikand or
Suran. In many Asian nations, elephant foot yam is grown and consumed as a staple meal
(Mursyidin et al., 2022). In India, elephant foot yam is a significant contributor to the
diets of tribal people, especially in rural regions where it is abundantly accessible. Owing
to its yield potential and desirability as a starchy tuber with good nutritional and
therapeutic properties, it is not only grown as a crop for food security but also as a crop
for commercial purposes (Dey and Ghosh, 2010). A hundred-gram fresh weight tuber of
elephant foot yam contain high starch content (11-28 percent), sugar (0.7-1.7 percent),
vitamin C (17.1 mg), calcium (161.08 mg), and micronutrient like iron (3.43 mg),
manganese (0.19-0.65 mg), zinc (0.12-1.92 mg) and other minerals in sufficient amount
(Singh et al., 2016). The elephant foot yam is regarded as the king of tubers due to its
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multifarious uses. It is grown extensively in Andhra Pradesh, Chhattisgarh, Bihar, West
Bengal, Gujarat, Kerala, Jharkhand, Tamil Nadu, Uttar Pradesh, Maharashtra, and also in
the Northeastern States of India (Suja et al., 2012). Weeds are the possible stumbling
blocks for better yields and higher quality in tuber crops as they compete with the roots
for the applied resources. The weed roots may occasionally penetrate into the
subterranean storage organs of tuber crops, lowering the quality of the food. The time
lapse between planting and sprouting and the slower spread of canopy during the initial
growth phases in elephant foot yam make it sensitive to weed development
(Nedunchezhiyan et al., 2018). In wider-spaced plantations, weed infestation in the early
stages of crop growth produces a significant decrease in yield. Various pest and disease-
causing organisms use weeds as alternate hosts. Weeds impede the growth and
development of elephant foot yam by competing for light, nutrients, space, and water both
above and below ground. Therefore, weed management is essential, particularly during
the first two to three months of crop development.

Under, these circumstances, growing short duration vegetables in the interspaces of
elephant foot yam might limit weed development in the early stages. Intercropping, also
known as companion planting, is the practice of growing more than one crop species in
the same area at the same time (Maitra et al., 2021). Based on the environmental,
economic, and ecological advantages that it offers, intercropping is becoming one of the
management strategies to increase land use efficiency (LUE) (Khanal et al., 2021). It
seeks to identify the synergistic and facilitative interactions among species in order to
optimize resource collection and use, as well as yield and profit per unit land area (Arshad
et al., 2020). Intercropping also lowers the cost of weeding and makes the whole system
more productive and profitable. So, this study was conducted with the objective of
increasing LUE as well as to look at how well weeds are minimized in a system where
elephant foot yam is cultivated with other crops.

Materials and Methods

This experiment was done in the college orchard at the Horticultural College and
Research Institute located at Coimbatore, Tamil Nadu, India (11° 02' N, 77° 03' E). The
trial was conducted over two seasons, from April to December 2021 and from September
2021 to May 2022. Weather conditions varied slightly over two growing seasons
(Figure 1). The mean maximum temperatures, varied from 28.4°C to 35.16°C in the first
season and from 28.4°C to 34.64°C in the second season. During the first season, the daily
minimum temperatures ranged from 20.89°C to 24.58°C. During the second season, the
minimum temperatures ranged from 20.67°C to 24.58°C. In terms of the yearly
precipitation, the first season received 636.50 millimeters, while the second season
received 738.60 millimeters. The study consisted of four short duration vegetable crops
which were compared with solo crop of elephant foot yam and are as follows: T: -
Elephant Foot Yam (Sole crop); T - Elephant Foot Yam + Cluster Bean; T3 - Elephant
Foot Yam + Radish; T4 - Elephant Foot Yam + Amaranthus; and Ts - Elephant Foot Yam
+ Fenugreek. Each treatment was replicated four times and were organised in a
randomized block design with a plot size of 10 m2. The soil that was the subject of the
investigation was Typic Haplustalfs with texture class of sandy clay loam, that has 6.81
and 6.59 pH and contains 0.38% and 0.35% of organic carbon, 276 kg/ha and 253 kg/ha
of available nitrogen, 26 kg/ha and 24 kg/ha of available phosphorus and 412 kg/ha and
389 kg/ha of available potassium at season | and season I, respectively. Elephant foot
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yam variety Co-1 was used for the study and was planted at a distance of 90 cm between
rows and 60 cm between plants as per the specification of TNAU crop production guide
2020. A total of 80:60:100 kg of NPK per hectare of fertilizer was given, where
40:60:50 kg of NPK were applied after 45 days of sowing and the remaining 40 kg of N
and 50 kg of K were top dressed one month later. Once a week, irrigation was supplied
through drip irrigation. In the inter-spaces between the elephant foot yam, crops like
cluster bean (45 x 30 cm), radish (20 x 10 cm), amaranthus (20 x 15 cm), and fenugreek
(20 x 15 cm) were planted as per the treatment specification.
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Figure 1. Meteorological observation during growing Season | (a) and Season Il (b) of
elephant foot yam

Weed samples were collected randomly from three locations, at 60, 90, 120, 150 and
180 days following planting, using a quadrate of 0.25 m? and converted into weed
population/m?. Following that, the weeds were dried in an oven and the results were
reported as the weed dry weight per m?. As proposed by Mani et al. (1968), the weed
control efficiency (WCE) was determined by using the following formula, and expressed
in percent:

WCE = [(DMC-DMT)/DMC]*100 (Eq.1)

where, DMC - dry matter of weeds in control (in solo crop); DMT - dry matter of weeds
in treatment (in intercrop).

Five plants were randomly chosen from each plot to serve as the sample unit for the
biometric observations. At 60, 90, 120, 150 and 180 days after planting (DAP), the plant
height, pseudostem girth, canopy spread (N-S), (E-W), fresh weight and dry weight of
the whole plant were measured. According to Ravi et al. (2010) and Williams (1946) the
leaf area and leaf area index (LAI) were computed. The total leaf area that was measured
was then divided by the entire ground area that was occupied by each plant to arrive at
the leaf area index as per the following formula:

LAI = Total leaf area of the plant / Ground area occupied by the plant  (Eg.2)

The crop growth rate (CGR) of elephant foot yam was estimated using the formula
given by Watson (1947).
CGR = [(W2-W1)/p (ta-t1)] (Eq.3)
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where, W1 -whole plant weight at time t; - W2 - whole plant weight at time t, p -Ground
area. CGR is expressed in g m day™.

The land equivalent ratio (LER), which compare the productivity of intercrops to that
of the sole crops, was calculated using the following formula given by Ofori and Stern
(1987).

LER =[Yaa/ Ya] + [You/Yb] (Eq.4)

where, Yaa- yield of intercropped elephant foot yam; Y. - yield of monocropped elephant
foot yam; Yup - yield of intercrop in elephant foot yam; Yy - yield of a intercrop when
grown as a monocrop. When the LER is more than 1, the intercrop is more productive
than the solo crop, but when it is less than 1, the solo crop is more productive than the
intercrop.

Prior to statistical analysis, data on weeds were transformed using square roots. STAR
software was used for the analysis of data. An analysis of variance was carried out on the
collected data. The treatment means were differentiated based on the difference that was
statistically significant (Gomez and Gomez, 1984).

Results and Discussion
Weed flora

The weed flora (Figure 2) observed in elephant foot yam during the two seasons were
Acalypha indica, Parthenium hysterophorus, Alternanthera pungens, Euphorbia hirta,
Boerhavia diffusa, Corchorus olitorius, Cardamine hirsuta, Chenopodium album,
Tribulus terrestris, Trianthema portulacastrum, Portulaca oleraceae, Cyperus rotundus,
Digitaria sanguinalis, Dactylotenium aegyptium and Cynodon dactylon.

Corchorus olitorius Cardamine hirsuta

Chenopodium album Tribulus terrestris Trianthema portulacastrum
15 b A

Portulaca oleraceae Cyperus rotundus Digitaria sanguinalis Elymus repens Cynodon dactylon

Figure 2. Broad leaved (1-11), sedge (12) and narrow leaved (12-15) weeds identified in
elephant foot yam
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Weed density, weed biomass and weed control efficiency

All the treatments had exhibited a significant (p<0.05) effect on the weed count, dry
matter of weeds (Tables 1, 2, 3) and weed control efficiency (Table 4) in both seasons.

Table 1. Effect of intercropping in broad leaved weed density (no/m?) and weed biomass (g/m?)
(Pooled data of season | &Il

Treatments

Broad leaved weed density (no/m?)

Broad leaved weed biomass (g/m?)

60 9 120 150 180 60 90 120 150 180
DAP DAP DAP DAP DAP | DAP DAP DAP DAP DAP

T;g;’?:;‘\”t 7858 7.07" 572° 483" 382 | 566° 507° 4.03* 3.61° 281°
EFy) | (BL13) (49.58) (3229) (2289) (1411)|(3L52) (25.24) (15.76) (1253) (7.40)
T,-EFY + | 5509 4.34° 369 3.65¢ 3.19¢ | 3.91° 3.05 264° 2.64° 237
Cluster bean | (29.77) (18.34) (13.15) (12.85) (9.68) |(14.77) (8.83) (6.51) (6.48) (5.11)
Ts-EFY + | 534° 4850 464° 412¢ 357 | 3750 3.49° 3439 3000 268
Radish | (28.01) (23.06) (21.06) (16.47) (12.27)|(13.58) (11.72) (11.26) (8.54) (6.68)
T,-EFY + | 576° 501° 428 420 348 | 413° 371¢ 3.06° 3.09° 2.55°
Amaranthus | (32.70) (24.64) (17.83) (17.21) (11.65)|(16.57) (13.28) (8.90) (9.15) (6.06)
Ts-EFY + | 6.31° 5350 494> 432> 359 | 455 3.85° 358> 336> 2.71%
Fenugreek | (39.35) (28.14) (23.90) (18.23) (12.40) | (20.17) (14.36) (12.29) (10.94) (6.85)
CD[5%] | 1.65 152 149 142 145 | 132 129 125 121 1.28

Original value in parenthesis was subjected to\ X+0.5 transformation

Table 2. Effect of intercropping in narrow leaved weed density (no/m?) and weed biomass
(g/m?) (Pooled data of season | & I1)

Narrow leaved weed density (no/m?)

Narrow leaved weed biomass (g/m?)

Treatments

60 90 120 150 180 60 90 120 150 180
DAP DAP DAP DAP DAP | DAP DAP DAP DAP DAP

T;;(i'?;‘;m 5250  6.75% 7.47° 7.46° 5.86° | 3.45° 4.32° 468 4.88 3.87°
EFy) | (2773) (45.08) (5093) (5523) (3396) | (1L49) (18.17) (2147) (23.29) (14.50)
T,-EFY + | 363 460° 564° 6.66¢ 517 | 2.35¢ 3.06° 3.67¢ 4.32¢ 333¢
Cluster bean | (12.88) (20.71) (31.43) (43.99) (26.44) | (5.09) (8.92) (13.02) (18.18) (10.71)
Ts-EFY + | 321° 548¢ 6319 7.09° 546> | 2.14° 3549 407° 4.64° 357°
Radish | (9.98) (29.93) (39.44) (49.82) (29.49) | (4.14) (12.12) (16.15) (21.06) (12.35)
T,-EFY + | 378° 580° 651° 7.5 559 | 255 3.79° 4.19° 4.69% 373"
Amaranthus | (13.97) (33.38) (42.16) (50.72) (30.99) | (6.03) (13.90) (17.11) (21.48) (13.50)
Ts-EFY + | 430° 608> 671 7.29% 5620 | 2.90° 3.96° 4.37° 4.82% 3.77%
Fenugreek | (18.24) (36.70) (44.69) (52.68) (31.23)| (8.02) (15.30) (18.73) (22.73) (13.73)
CD[5%] | 1.15 122 138 140 131 | 098 102 132 124 118

Original value in parenthesis was subjected to\ X+0.5 transformation
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Table 3. Effect of intercropping in sedge leaved weed density (no/m?) and weed biomass (g/m?)
(Pooled data of season | & Il

Sedge leaved weed density (no/m?) Sedge leaved weed biomass (g/m?)

60 90 120 150 180 60 90 120 150 180

DAP DAP DAP DAP DAP | DAP DAP DAP DAP DAP

T}:;)(i@::]nt 6.20° 7.43* 8.40* 7.54* 595 | 353% 421* 492° 434% 3.26°
(EFY) (22.73) (45.08) (50.93) (55.23) (33.96) | (11.49) (18.17) (21.47) (23.29) (14.50)
T,-EFY + | 466° 473 6179 6.58¢ 541°¢ | 247 252¢ 338 3.78° 2098
Cluster bean| (9.98) (20.71) (31.43) (43.99) (26.44)| (5.62) (8.92) (13.02) (18.18) (10.71)
T3-EFY + | 423¢ 587° 713 690 560° | 2.33¢ 3.21° 4.08¢ 3.90° 3.11°
Radish (12.88) (29.93) (39.44) (49.82) (29.49)| (5.09) (12.12) (16.15) (21.06) (12.35)
T4-EFY + | 473 583¢ 728 6.78° 563" | 247° 3109 4.20° 3.82¢ 3.12°
Amaranthus | (13.97) (33.38) (42.16) (50.72) (30.99) | (5.63) (13.90) (17.11) (21.48) (13.50)
Ts-EFY + | 513" 625 759" 7.05° 5.66° | 2.78° 3.40° 448" 410° 3.15°
Fenugreek | (18.24) (36.70) (44.69) (52.68) (31.23)| (8.02) (15.30) (18.73) (22.73) (13.73)
C.D [5%] 1.72 1.58 1.87 1.52 1.35 0.78 0.65 0.89 098 0.59

Original value in parenthesis was subjected to\ X+0.5 transformation

Table 4. Effect of intercropping on Weed control efficiency (%) (Pooled data of season | & I1)

Weed control efficiency (%)
Treatments 0-60 60- 90 90-120 120-150 150 — 180
DAP DAP DAP DAP DAP
T1 - Elephant
Foot Yam (EFY) 0.00 0.00 0.00 0.00 0.00
To-EFY + 56.73 66.57 51.26 30.34 27.29
Cluster bean
Ts-EFY + 62.11 48.45 20.16 18.83 13.08
Radish
Ta-EFY + 51.44 43.89 29.87 18.03 11.57
Amaranthus
Ts-EFY + 37.57 35.88 17.31 7.79 7.08
Fenugreek

At every stage of crop development, weed count and weed dry matter were much lower
in all the intercropped treatments than in the monocropped elephant foot yam. Introducing
intercrops in elephant foot yam, when the field is freshly prepared, will avoid untimely
weeding associated with hand-hoeing. The latter method has an advantage over chemical
control at our current level of development because of the need for herbicide training. In
general, the elephant foot yam's weed dynamics were more pronounced during the plant's
early development stages (up to 150 DAP). While in later stages, up to harvest, the weed
dynamics are lessened as a result of the shade effect produced by the canopy and
architecture of elephant foot yam leaves (Singh et al., 2016; Kumar et al., 2020). It was
possible that shading prevents the germination of some weed species by inducing
secondary dormancy in their seeds. This might be the result of a change in the light quality
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generated by the canopy. The dominating weed species that are found in both seasons
include Trianthema portulacastrum (broad leaved), Cyperus rotundus_(narrow leaved),
and Cynodon dactylon (sedge). The pooled analysis for two seasons showed that weed
density ranged between 3.19 to 7.83 no/m? (broad leaved); 3.21 to 7.46 no/m? (narrow
leaved) and 4.23 to 8.40 no/m? (sedge), whereas, weed biomass ranged between 2.37 to
5.66 g/m? (broad leaved); 2.14 to 5.66 g/m? (narrow leaved) and 2.33 to 4.92 g/m? (sedge)
Among the treatments, lower weed count and weed biomass for all the categories, viz.,
broad-leaved, narrow-leaved, and sedge weeds, were observed in elephant foot yam
intercropped with cluster bean at 90, 120, 150 and 180 DAP for both the seasons. At the
initial stage, the broad-leaved weeds were more prevalent than narrow-leaved and sedge
weeds. This is in confirmatory to the findings of Singh et al. (2021). Intercropping was
found to suppress weed growth at early crop growth stages. The smothering effect of
intercrops on weeds led to lower dry matter production, which in turn resulted in lower
nutrient uptake by weeds. Therefore, crop weed competition is reduced in intercropping
systems. According to the findings of many research, increasing the species variety of
crops grown in an intercropping system is claimed to retain a highly asymmetric
competitive advantage over weeds, which in turn results in a lower weed biomass. Crops
and weeds are competitors for the resources that are available, and reducing the presence
of weeds will eventually lead to greater production. In the present study, weeds took
advantage of the initial stagnant development rate and wider spacing of solo cropped
elephant foot yam (T1), resulting in the greatest weed biomass and weed density.

Intercropping caused a significant reduction in the weed population compared with
control (solo-cropping). Among the intercropping systems, at both 2021 and 2021/22
seasons, cluster bean intercropping showed a higher weed control efficiency of 66.57%,
51.26%, 30.24% and 27.29% at 90, 120, 150 and 180 days, respectively. The higher weed
control efficiency is due to the limitation of incoming photosynthetically active radiation
(PAR) reaching weeds may potentially account for the lower species richness of weed
populations in intercropping systems. The resources that were utilized by the intercrops
were different from those that were used by the monoculture, which led to enhanced plant
biomass and a reduction in weed development. This is in accordance with the findings of
Rai etal. (2016). In comparison to intercropping systems, mean weed biomass and species
richness in monocultures were substantially higher.

This may be because of the combination's synergistic effects as well as the overall
increased crop density of the intercropping system as compared to the solo crop. Weedy
check (T1) resulted in considerably reduced weed control efficacy, which might be
attributed to an uncontrolled weed population as a consequence of greater nutrition and
moisture absorption, resulting in higher dry matter buildup of weeds. This is similar to
the findings of Mori et al. (2022) in sorghum intercropping.

Crop growth attributes

Significant variations (p < 0.05) were observed for plant height, pseudostem girth,
canopy spread (N-S, E-W), leaf area, leaf area index (Figure 3), fresh and dry weight of
the plant and crop growth rate for elephant foot yam (Figure 4) among the different
treatments for both the seasons.
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Amaranthus and T5 — EFY + Fenugreek)

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 21(5):4005-4018.
http://www.aloki.hu @ ISSN 1589 1623 (Print) @ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2105_40054018
© 2023, ALOKI Kft., Budapest, Hungary



llakiya et al.: Land use and weed control efficiency of intercropping in elephant foot yam
- 4013 -

Total Fresh Weight (g plant)

40004 A 700
T Tz T T4 T
3500 - ‘ 00 -
3000 —
oW 500
az =
2500 ., =
.
F 2 400 -
F—
2000 5
2 300
=
1500 - 5
Igzm
1000 - =
500 100 4
L1l 0
51
180 DAP

Days After Plantin .
! a Days After Planting Day After Planting

Figure 4. Effect of intercropping on a) total fresh weight b) total dry weight and c) crop growth rate of elephant foot yam in season | and 11 (T1 —
Elephant Foot Yam (EFY) — Sole crop; T2 — EFY + cluster bean; T3 - EFY + Radish; T4 - EFY + Amaranthus and T5 — EFY + Fenugre

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 21(5):4005-4018.
http://www.aloki.hu @ ISSN 1589 1623 (Print) @ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2105_40054018
© 2023, ALOKI Kft., Budapest, Hungary



llakiya et al.: Land use and weed control efficiency of intercropping in elephant foot yam
- 4014 -

Sole cropping of elephant foot yam was observed with maximum values for plant
height, pseudostem girth, canopy spread (N-S, E-W) at 60, 90 and 120 DAP in both the
seasons than other inter-cropped treatments. Increased growth rates in sole crop might be
attributed to the less competition for space and nutrition as there were no associated
intercrops. Later, at 150 and 180 days after planting, the treatment T» (Elephant foot yam
+ cluster bean) exhibited higher values. Intercropping with cluster bean increased the
plant height and growth characteristics of elephant foot yam, because of the nitrogen
fixation from the atmosphere by cluster bean through microbial symbiosis, that would
have covered at least a portion of its growth. The similar findings were reported by Guo
et al. (2022). Added, it improves the soil conditions for soil bacteria, which increased the
root's ability to absorb more nutrients and water and, eventually, amps up the growth
parameters. This was in accordance with findings of Kaluba et al. (2022) in their studies
of cassava-legume intercropping.

Leaf area development in elephant foot yam persisted continuously up to 180 DAP
before the plant began to senesce. The reduction in leaf area may be the result of
assimilates being transported from the leaves to the growing sink (corms) when vegetative
development ceases, which eventually leads to the senescence of the leaves. Figure 2
showed that at 60, 90 and 120 DAP, T: (Elephant foot yam-sole crop) had a higher leaf
area and later, at 150 and 180 DAP, elephant foot yam intercropped with cluster bean (T2)
had a higher leaf area than other treatments at both seasons. With respect to each plant's
total leaf area, LAI confirmed a positive linear relationship. The treatments with more
leaf area were noted to have proportionately greater LAIL. The rate of photosynthesis by
the plant is mostly determined by the leaf area of photosynthetically active leaves (Jo et
al., 2022). A higher LAI helps photosynthesis intercept lighter, which results in a higher
generation of dry matter (Raza et al., 2022).

In both the seasons, total fresh weight and dry weight of elephant foot yam was
recorded highest in monocropped elephant foot yam at initial growth phases up to 120
DAP. Then after from 120 DAP up to 180 DAP, higher fresh and dry weight was recorded
in cluster bean intercropping treatment (T2). This impact may be related to the
complementary nature of the cluster bean as companion crop and the superior use of
biologically fixed nitrogen by the elephant foot yam in the later stages of its development.
This is in confirmatory with the findings of Dwivedi et al. (2015). The shoot biomass
production grew up to 180 DAP and then decreased. However, corm dry weight and total
dry matter output increased steadily up to maturity.

The crop growth rate significantly increased up to 150 DAP and declined as it
senesces. The mean growth rate of elephant foot yam was found to be increased from 0
to 60 DAP, 60 to 90 DAP, 90 to 120 DAP, and then peak between 120 and 150 DAP
before beginning to fall. CGR was found maximum at T1 (Elephant foot yam-sole crop)
up to 90-120 DAP. Later T -Elephant foot yam + cluster bean combination had a higher
CGR compared to other treatments. The maximum CGR (120-150 DAP) was 1.227 and
1.148 in season | and season I, respectively, in treatment T>. An increase in CGR in T»
might be ascribed to the ideal growing conditions for the plant speeding up the plant's
photosynthetic activity, which in essence provided substantial photosynthates for the
plant to develop its root system, branches, and leaves per plant. Subsequently, This, in
turn, caused an increase in the plant's total dry biomass, favouring a higher crop growth
rate.
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Yield

The corm yield (Table 5) of elephant foot yam was found to be the highest (46.54 t/ha
and 38.37 t/ha) in both seasons when intercropped with cluster bean, followed by solo
cropping of elephant foot yam (45.11 t/ha and 36.42 t/ha). In cluster bean intercropping
leaf area is higher in elephant foot yam, the larger leaf area resulted in the harvest of more
light and thereby the production of photosynthate was higher in this treatment. The
resources produced were relocated to bulking corms. Legumes are crops that replenish
the soil, and the breakdown of their residue increases soil fertility, which in turn increases
productivity. Chamkhi et al. (2022) also observed increased yield in legume-based
intercropping. However, in intercropping radish, amaranthus, and fenugreek the yields
were lower. Early growing phases in these three intercropping systems were not
favourable as there was higher competition for resources and a wide range of cross-
cultural interaction, which reduced the process of photosynthate partitioning from source
to sink and decreased main crop yield (Chattopadhyay et al., 2008). Irrespective of the
intercrops used, season | (April - December) yields better than season Il (September-
May). The marked-up difference in yield is due to the weather conditions that prevailed
during the elephant foot yam growing season.

Table 5. Effect of intercropping on yield and LER

Season | Season 11
Treatments |Yield of main Yield of inter Yield of main Yield of inter
crop crops LER crop crops LER
(t/ha) (t/ha) (t/ha) (t/ha)
T1 - Elephant
Foot Yam 45.11° - - 36.42° - -
(EFY)
To-EFY + 46.54° 6.79 1.65 38.372 6.04 1.61
Cluster bean
Ts-EFY + p d
Radish 42.52 11.74 1.31 33.05 10.85 1.27
Ta-BFY + ) 3t 5.85 151 35.65" 6.86 1.55
Amaranthus
Ts-EFY + 43.68° 3.46 1.50 34.61°¢ 3.25 1.47
Fenugreek
C.D [5%] 5.25 - - 4.90 - -

Land equivalent ratio (LER) (Table 5) is found above one, indicates the yield
advantage of intercropping rather than monocropping. These results corroborate the
findings of El-Ghobashy et al. (2018) who reported higher LER in maize and cowpea
intercropping. Among the intercrops, elephant foot yam + cluster bean recorded the
highest LER of 1.65 and 1.61 in season | and season I, respectively. LER values of 1.65
and 1.61 indicate a 65% and 61% vyield advantage in two seasons respectively. The
increased LER in this study is a result of inclusion of intercrops in the planting patterns
and spatial arrangements and may have prevented the overlap of the peak growth periods
of the two crops. These findings are in accordance with those of Salama and
Abdel-Moneim (2021) who reported that maize - soyabean intercropping had better LER.
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Conclusion

The growth, yield, land equivalent ratio, weed density, weed biomass, and weed
control efficiency of elephant foot yam were significantly impacted by the intercropping
system in both seasons. Elephant foot yam was successfully grown with intercrops at high
plant densities, occupying multiple horizons of the crop environment, and providing
sufficient ground cover, which reduced competition from weed crops while maximising
the use of the available resources. Weed control efficiency was found to be higher in
intercropping systems. Cluster bean intercropping outperformed the other intercrops
studied. The yield of elephant foot yam in both seasons were 46.54 t/ha and 38.37 t/ha in
cluster bean intercropped treatment. The intercrops' land equivalent ratio was more than
1, which suggests higher yield productivity as compared to solo crops. Higher
intercropping yields imply that farmers might produce more without cultivating more
land. The findings made it very evident that elephant foot yam and cluster bean may be
successfully intercropped for economic profit.
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