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ABSTRACT

Haricot bean is a principal food crop particularly in Southern and Eastern part
of Ethiopia, where it is widely intercropped with maize and sorghum,
respectively, to supplement farmer’s income (EPPA, 2004). This experiment
was handling the appropriate seeding rate on yield of sorghum and haricot
bean grown with intercropping system at Eastern Hararghe areas. This activity
was done at two locations, Babile and Fadis in RCBD design. The research
result showed that, there was significance difference among treatments.
treatment  (25cmsorghum*30cmharicotbean) and  (30cmsorghum  and
30cmharicotbean) have more yield when compared to the other both in terms
of yield and land equivalent ratio .Even though the sole sorghum yield per
hectare were relatively looks like high, the cumulative yield of intercropping
yield were higher than the sole sorghum. At both location (Fadis and Erer) the
data obtained were similar. This indicates that similar recommendation for the
two locations.
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INTRODUCTION

Sorghum (Sorghum bicolor (L.) Moench) and common bean (Phaseolus vulgaris L.) are
commonly intercropped in low moisture areas of Ethiopia. Although, Europeans
considered sorghum as the “‘poor man’s crop” of Africa and Asia (Tenebe and Kamara,
2002), it is the fifth most important cereal crop worldwide in both planted area and
metric tons harvested (FAOUN, 2003). Seventy eight percent of sorghum harvested area
lies within Africa and Asia. In the semi-arid Africa, the crop is the leading food grain for
millions and it is deep rooted in the culture and traditions of the people. In addition, the
crop has an agronomic performance that resists abiotic and biotic stresses (Berenji and
Dahlberg, 2004). However, the crop is under subsistence agriculture and associated with
the drier and hotter parts of the continent where growing environment are marginal for
other twelve pulse species are grown in the country. Of these, faba bean (Vicia faba L.),
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field pea (Pisum sativum L.), chickpea (Cicer arietinum L.), lentil (Lens cultinaris
Medik.), grass pea (Lathyrus sativus L.), fenu greek (Trigonella foenum-graecum L.) and
lupine (Lupinus albus L.) are categorized as highland pulses and grown in the cooler
highlands. Conversely, haricot bean (Phaseolus vulgaris L.), soya bean (Glycine max L.),
cowpea (Vigna unguiculata L.), pigeon pea (Cajanus cajan L.) and mung beans are
predominantly grown in the warmer and low land parts of the country. Among the
individual varieties, faba beans (broadly known as horse beans) accounts for the greatest
portion of production at 36 percent, followed by haricot beans (17 percent) and
chickpeas (16 percent). Other pulses (e.g., lentils, peas, lupines, and mung beans)
account for the remaining 32 percent (Rashid and Lemma 2010), cereals such as maize
(Yilma and Brhane, 1979).

Among legumes, haricot bean, Phaseolus vulgaris, constitute a significant part of human
diet in Ethiopia (Ali et al., 2003). Apart from this, haricot bean has been cultivated as a
field crop for a very long time and hence, it is the important food legume produced in the
country (Ali et al., 2003). Haricot bean is a principal food crop particularly in Southern and
Eastern part of Ethiopia, where it is widely intercropped with maize and sorghum,
respectively, to supplement farmer’s income (EPPA, 2004). This experiment was handling
the appropriate seeding rate on yield of sorghum and haricot bean grown with
intercropping system at proposed areas.

METHODOLOGY

This activity was done at two locations, Erer and Fadis in RCBD design. For the first
cropping year (2003 E C) it was better performed at Fadis but not at Erer due to uninform
germination which lead to poor harvesting. For the second cropping year (2004 E C) it was
better performed at both location, Erer and Fadis

The treatment used were: Sorghum x Haricot bean intercropping (intra spacing)

1. 25x30cm 5. 30 x 30 cm 9. 35x30 cm 13. Sole haricot
bean

2. 25x35cm 6.30 x 35 cm 10. 35 x 35 cm 14. Sole sorghum

3. 25x40cm 7.30 x40 cm 11.35x40 cm

4. 25x45cm 8.30x45 cm 12. 35x45cm

Two rows of haricot bean were intercropped in one row of sorghum at 25 cm apart from
sorghum row and haricot bean row. The recommended fertilizer rate was used. All field
and crop management was done as per required. Gen STAT software was used for data
analysis.
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RESULT AND DISCUSSION

Table 1: Effect of intra row spacing on sorghum and haricot bean intercropping at Fadis in

2004 and 2005.
2004 2005
Treatments | Stand | Panicle | Tillering | Sorghum | Haricot | Stand | Panicle | Tillering | Sorghum | Haricot
count | length | capacity | (kg/ha) |(kg/ha)| count | lenght | capacity | (kg/ha) |(kg/ha)
Sorghum spacing
25 460 | 22.08 5.50 1881 1 490 | 251 7.50 1890 850
30 435 | 2225 7.17 1705 817 45.7 | 2550 8.70 1500 840
35 373 | 23.08 | 617 1828 98 | 395 | 2550 | 8.25 1858 996
LSIX0.05) 6.17 | 0.89 2.94 254.1 1905 | 7.07 | 1.09 299 259.1 198.5
CV (%) 4.5 4.7 554 16.6 26.0 6 5.6 50 185 27
Haricot bean spacing
30 373 | 2.4 6.56 1670 933 405 | 2640 8.50 1680 937
3B 468 | 2200 | 578 1997 810 | 5030 2534 | 758 2005 815
40 418 | 2244 | 622 1724 964 | 444 | 2640 | 820 1730 969
45 432 | 2300 | 6.56 1827 751 | 472 | 2650 | 759 1831 756
LSIX0.05) 713 | 179 5.89 2934 | 2200 | 823 | 239 6.69 29730 | 2250
CV (%) | 47 | 554 | 166 | 260 55 | 505 175 | 275
Cropping system
Solecropping | 49.00 | 24.00 20813 | 1367.7 | 787 | 2396 11.7 169.0 | 22444
Intercropping | 42.27 | 22.44 18047 | 8645 | 682 | 2417 | 8.50 1623 | 1885.2
15D (0.05) 1065 | 132 423.1 2879 | 1262 1765 | 4.185 11.55 556.2
CV (%) 204 | 48 19.0 26.1 15.0 64 39.2 5.8 23.8

Treatments Sorghum | Haricot bean | LER
(kg/ha) | (kg/ha)
Sorghum spacing
25 1881 791. 1.542
30 1705 817 1.482
35 1828 986 1.611
LSD (0.05) 254.1 190.5 0.222
CV (%) 16.6 26.0 17.0
Haricot bean spacing
30 1670 933 1.536
35 1997 810. 1.556
40 1724 964 1.588
45 1827 751 1.500
LSD(0.05) 293.4 220.0 0.2563
CV (%) 16.6 26.0 17.0
Cropping system
Sole cropping 2081.3 1367.7 1.0000
Intercropping 1804.7 864.5 1.5447
LSD (0.05) 423.1 287.9 0.3076**
CV (%) 19.0 26.1 16.8

Table 2. Effect of intra row spacing on land equivalent ratio of sorghum and haricot bean
intercropping at Fadis 2004.
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Table 3. Effect of intra row spacing of sorghum and haricot bean intercropping at Erer 2005

Treatments SC at TH|STC_atH |Panicle| PH |Sorghum |Haricot bean
length (kg/ha) (kg/ha)
Sorghum spacin;
25 40.1 68.1 8.00 155.8 2561 1263
30 421 67.5 10.67 | 156.4 2328 739
35 36.8 60.2 8.92 | 156.0 1823 1093
LSD (0.05) 8.12 11.15 | 2.630 | 559 | 595.6* 136.0**
CV (%) 24.2 20.2 33.8 42 31.4 15.6
Haricot bean spacing
30 404 70.0 9.33 157.3 2555 1037
35 37.6 60.8 8.44 | 150.8 2104 904
40 36.6 57.0 8.44 | 155.0 1845 1230
45 44.0 732 10.56 | 161.2 2445 957
LSD(0.05) 9.38 12.87 3.037 | 6.46 687.7 157.1**
CV(%) 24.2 20.2 33.8 42 314 15.6
Cropping system
Sole cropping 67.333 | 87.333 | 12.333 |156.000| 2689.0 866.7
Intercropping 39.639 | 65.250 | 9.194 |156.083| 2237.3 1031.7
LSD (0.05) 11.68** 17.21* | 4254 | 8.653 928.5 450.8
CV (%) 229 211 | 370 | 45 335 363

Note: *significant at 0.05% level of probability, **highly significant at 0.01 level of probability

Table 4. Effect of intra row spacing of sorghum and haricot bean intercropping on land
equivalent ratio at Erer 2005

Treatments Sorghum | Haricotbean | LER
(kg/ha) | (kg/ha)
Sorghum spacing
25 2561 1263 1.958
30 2328 739. 1.544
35 1823 1093. 1.660
LSD (0.05) 595.6* 136.0** 0.2137
CV (%) 31.4 15.6 14.7
Haricot bean spacing
30 2555 1037 1.767
35 2104 904 1.611
40 1845 1230 1.848
45 2445 957 1.658
LSD(0.05) 687.7 157.1* 0.2468
CV (%) 314 15.6 14.7
Cropping system
Sole cropping 2689.0 866.7 1.0000
Intercropping 2237.3 1031.7 1.7097
LSD (0.05) 928.5 450.8 0.4124*
CV (%) 33.5 36.3 20.4

Note: *significant at 0.05% level of probability, **highly significant at 0.01 level of probability
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DiscussioN

Stand count at harvest

The analysis variance revealed that stand count was significantly affected due to main
effect of sorghum population and haricot bean population. The highest stand count was
recorded in narrow spacing while the lower population was recorded in wider spacing.
Year by location shows similar result in Fadis. This might be due to number population
per hectare and the research work in agreement with different research work. Similar
trends were observed in Erer site. Cropping system significantly influence stands count at
harvest. The highest stand count at harvest is recorded I sole cropping system while the
lowest stand count at harvest was recorded in intercropping system. Intercropping system
reduced the stand count at harvest by 14 %. This might be due to competition effect
amount the crop.

Panicle length

The analysis of variance revealed that panicle length was not significantly affected due to
main effect of sorghum population and haricot bean population. Year by location showed
that no significant difference due to panicle length. Cropping system significantly
influence panicle length of sorghum. The highest panicle length was obtained in sole
sorghum (24) than the lowest was recorded in intercropping system (22.44). However,
cropping system in 2005 in Fadis showed that no significant effect on panicle length of
sorghum; this might be due to environmental change from year to year. Similar trends
was observed in Erer.

Tillering capacity (TC)

The analysis of variance revealed that sorghum tillering capacity was not significant due
to main effect of sorghum population and haricot bean population at both year in Fadis.
Also tillering capacity was no significant due to main effect of sorghum population and
haricot bean population at Erer location. This might be similar variety are similar
responsible for tillering capacity even if the population of sorghum and intercropped hair
cot bean increases or decreases.

Sorghum yield kg ha -1

The analysis of variance revealed that sorghum yield was significantly affected due to
main effect of haricot bean population and non-significant difference was obtained in
intercropping system. However highest sorghum grain yield was obtained in sole
sorghum than intercropped sorghum. At Erer site sorghum grain yield significantly
affected due to main effect of sorghum population and haricot bean population. No
significant difference was recorded due intercropping system.

Haricot bean yields kg ha-1

The analysis of variance revealed that sorghum grain yield was significantly affected due
to main effect of sorghum population density and haricot bean population density.
cropping system significantly influence haricot bean population the highest haricot bean
population was recorded in sole haricot bean while the lowest yield was obtained in
intercropped haricot bean .this might be due to competition effect of crops for nutrients ,
sun light and moisture. Similar result was obtained in 2005 at Erer Location (site).
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LER

Land equivalent ration was significantly affected due to main effect of sorghum
population density and haricot bean population density the highest LER was recorded due
to cropping system the highest LER was recorded in intercropping system while the
lowest was recorded in sole cropping system at all location.

RECOMMENDATION

The research result showed that, there was significance difference among treatments (table
1). treatment 1(25cm™®™™*30cm™ ") and 2(30cm™®™™ and 30cm"*™™) have more yield
when compared to the other both in terms of yield and land equivalent ratio .Even though
the sole sorghum yield per hectare were relatively looks like high, the cumulative yield of
intercropping yield were higher than the sole sorghum. At both location (Fadis and Erer) the
data obtained were similar. This indicates that similar recommendation for the two locations.
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