Tropentag 2008
University of Hohenheim, October 7-9, 2008

Conference on International Research on Food Security, Natural
Resource Management and Rural Development

Improved Legume-Cereals Based Cropping Systems for | mproved
productivity and Natural Resour ce M anagement by Resour ce Poor Crop-
Livestock Farmersin West Africa

*Ajeigbe, H.A. Kamara A.Y. and Chikoye, D.

International Institute of Tropical Agriculture TA)
Kano Station, PMB 3112, Kano, Nigeria.
*Corresponding author: h.ajeigbhe@cgiar.org

Abstract

Most farmers in West African savannas grow localietees of grain crops in various
intercropping systems with little or no purchaseplits. In these systems, legumes yields are low
due to shading by cereals and lack of plant primtecheasures while cereal yields are low due to
lack of fertilizer. A large scale farmer participat on-farm evaluation and disseminationtlod
system involving about 5000 farmers, covering défe agro-ecological zones in the savannas of
West Africa was conducted from 2002 to 2007 to destrate the superiority of the improved
systems on-farm and its importance in natural nesbunanagement. The system involved
growing improved cowpea varieties with cereal ia eereal: 4 cowpea row to row arrangements,
with selective application of inorganic and orgafedilizers to the crops and 2 to 3 insecticide
sprays to cowpea. The improved cropping system& gaer 300% increases in value of the crop
produce depending on locations. Feeding the residiieereals alone to small ruminants resulted
in weight loss while feeding the residues of cowpearoundnut alone resulted in the weight
gain of about 13% and 12% respectively. Supplemgritie cereals residues with about 300g of
cowpea or groundnut residues per day resultedghtsyain in weight and thus the body weight
was maintained. Farmers were able to generate enages of 550 kg manure (dry weight) in 60
days of confine feeding of average of 6 ruminasiteép and goat).
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I ntroduction

Because of high population pressure, the traditifamening system can no longer sustain crop
and livestock production. Recent estimates indec#tat the annual nutrient losses exceed 26 kg
of N, 3 kg of P, and 19 kg K per hectare (Sangieigal., 2003). The negative balance of nutrients
in the soil leads to rapid decline in crop yielthefefore improved agricultural practices have to
be developed to sustain food production. A comimnadf improved varieties of component
crops and improved cropping systems for higher getidity and profitability with a minimum

use of insecticides and fertilizers have been dpeas for the moist and dry savannas of West
Africa (Ajeigbeet al., 2006). This system includes feeding of cropcess to small ruminants in
permanent enclosures on the home compound andiregiwf the manure to the field.



The system in the northern Guinea savanna zonesgyges intensification by double cropping
the cowpeas within the season and also judicioasofishorganic fertilizer and manure. In the
Sudan savanna zone where the rainfall is about-6800 mm, the system involves 2 rows of
densely planted improved sorghum variety: 4 rowsdehsely planted improved medium
maturing cowpea variety. On-farm evaluation of thegstems covering several states has shown
over 300% increase in productivity, enhanced incgereeration and improved livelihoods of the
farm families (Singh and Ajeigbe, 2007). This papescribes the superiority of the improved
strip cropping system involving cereals with a dgeegproportion of improved cowpea that
maximizes the benefits of limited fertilizers anespcides and minimizes competition between
cereals and legumes as well as improving the qualitcrop residues and enhances crop-
livestock integration.

Materials and Methods

The traditional intercropping involving 1 row ofreal: 1 row of cowpea was tested against,
wider strips involving 1 row cereals: 2 rows cowparows cereals: 2 rows cowpea; 2 rows
cereals: 4 rows cowpea and sole crops of cerealsawpea to assess the overall productivity
and economic returns on-station (Ajeight@l., 2006). On-station experiment was also conducted
to determine the most efficient combinations ofdieg crop residues of major cereals and
legumes with and without bran supplement to ‘Yaskadsamsin confinement over a 70-day
period and their effect on weight gains by the rais validate the results of these on-station
trials, several on-farm trials were also conductedrmers were encouraged to confine small
ruminants for stall feeding of the crop residueshi@ later part of the dry season. The livestock
weight gain and manure generated in the last 6@ay8 of the dry season were measured.

Results and Discussions

The results of on-station trials involving millebhch cowpea are presented in Table 1. In the
millet-cowpea trial, 2 millet: 4 cowpea and solevpea gave the highest gross returns and sole
millet the lowest. It was also evident that the pew yields under 1 row cereal: 1 row cowpea
was much lower than expected due to severe congpetitith cereal. In the sorghum-cowpea
trial, highest gross economic returns were frome sobp cowpea and 2 sorghum: 4 cowpea
system (Ajeigbest al., 2006; Singh and Ajeigbe, 2007).

Results from the on-farm trials indicate gross mes ranging from Naira 107,000 (US$ 1,070)
to Naira 130,000 (US$ 1,300) in the improved systemompared with Naira 23,000 to Naira
57,000 in the traditional systems in the Sudan ma@&dKano State) zone (Table 2). A mean total
food grain yield of 3112 kg/ha was obtained compgf 1750 kg of cowpea and 1473 kg of
maize and 4179 kg/ha total fodder made up of 22péfkcowpea fodder and 1925 kg of maize
stover in the Northern Guinea savanna (Kaduna )Stdteus, participating farmers greatly
benefited from the improved system. The superiaitihe system emanates from several factors.
The two cereal rows have no competing border romd therefore, they yield equivalent of
almost three rows. The two-third cowpea and onettbereal combination minimizes fertilizer
use and maximizes profit because of the higheepraf cowpea grain and fodder and at same
time it leaves positive residual soil nitrogen Inak. Farmers are adapting this planting system to
other crops combinations. It is now common to seerdw to row of maize-cotton, maize-
soybean, and sorghum-groundnut combinations onefarfireld in the savannas of Nigeria.

The result of the on-station livestock feedingltisesshown in figure 1. Feeding the residues of
cereals alone resulted in a mean weight loss of fbf%orghum, 16% for maize and 11% for
millet while feeding the residues of cowpea or gt alone resulted in the weight gain of
about 13% and 12% respectively. Supplementing ¢heats residues with about 300g of cowpea
or groundnut residues per day resulted in slight gaweight and thus the body weight was



maintained. However, addition of 300g wheat brath 200g cowpea or groundnut residues to the
cereals in the daily diets of each ram resulteabiout 19% mean weight gain. Thus, bran showed
a small but significant additive effect on weighlairg On-farm stall fed small ruminants in the
northern Guinea savanna gained an average of 8rkgnpmal less than 60 days, farmers were
able to generate an average of 614 kg manure (eighty during this period (Table 3). In Kano
State (Sudan savanna), the mean live weight gggeednimals was over 4 kg in 65 days, while
farmers were able to generate an average of SBekmire (dry weight). Crop residues used for
the feeding trials were mainly cowpea and groundiawims, maize stover and various brans of
sorghum, maize and millet and other house holdrogyrcts.

Conclusion

The traditional intercropping system produces nueneal residues and less legumes because the
legumes do not perform well due to competition light. Recently developed improved and
more productive strip-cropping system involvingadvs of cereals: 4 rows of legumes produce
higher grain yields as well as sufficient quansitaf cereals and legume residues for balanced
feed to ensure adequate livestock productivityll #ading of ruminant allows the farmers to
increase manure generation in the homestead whithalso be taken to the field for soil fertility
maintenance.
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Tablel. Cereal-Cowpea productivity in different planting patterns, 2001.

Yield kg/ha

Pattern Cowpea Cereal LER LER Total Naira*

~rai Eodd ~rain Eod : Mil ER  val
Millet-cowpea

IM: 1C 340 580 1530 3747 .26 72 8 9 38647
IM: 2C 485 709 1049 2322 .36 49 85 . 37557
2M: 2C 390 576 1433 3230 .29 68 .97 38684
2M:  4C 841 1652 898 2087 .63 42 1.05 55510
Sole millet - - 2121 6292 - 31742
Sole cowpea 1331 1848 - 62700
Sorghum-Cowpea

1s: 1C 343 946 1187 5339 .26 .84 101 39156
1s: 2C 432 1417 842 5137 .32 .60 .92 41697
2S: 2C 378 1065 965 5317 .28 68 .96 4386
2S: 4C 914 2346 490 3497 .67 35 1.02 60135
Sole sorghum - 141 1042 - - 27174

Sole cowpea 1331 1848 - - 61369

* Based on 2001 prices. Cowpea grain @ N35/kg, eanvfpdder @ N8/kg, millet and sorghum grain @
N12/kg millet & sorghum fodder @ N1/kg. Conversiate 1 US dollar = 100; M = millet, C = cowpea.

Table 2. Productivity of improved cowpea-based systemsin northern Nigeria

System

Sorgh-cowpea (impd.)

Traditional

Sorgh.-cowpea (impd.)

Millet-cowpea (impd.)

Traditional

Maize-cowpea (impd.)

Traditional

Maize-cowpea (impd.) 324
Traditional (maize-cowpea) 9
Traditional (sole maize)

No. of Cowpeayvidds Cerealsyields Total naira
Farmers Mean Kg/ha Mean Kg/ha Mean value
Grain Fodder Grain Fodder
Kano State (Sudan savanna)-2003
349 1137 1942 688 2429 107,350
29 301 834 786 1308 49,404
Kano State (Sudan savanna)-2004
211 1025 2221 1333 5415 127,387
131 1008 2918 1132 4424 130,186
78 135 389 264 2412 23,745
Kaduna State (Northern Guinea savanna)-2003
192 1757 2106 1333 1711 153,004
43 a5 526 993 1274 52,085
Kaduna State (Northern Guinea savanna)-2004
1743 2402 1612 2139 160,588
541 733 544 1038 57,386
12 - - 833 976 24,034

Prices: Cowpea grain = N50/kg, cowpea fodder = N15/kg, alsrgrain = N24/kg
Cereals fodder = N2/kg, groundnuirgié36/kg, groundnut fodder = N15/kg
Source: Singh and Ajeigbe, 2007



Table 3. Mean number of farmers, livestock and weight gained by livestock
during dry season feeding trial, 2007

Mean Number Mean Weight (kg)
State Farmers LivestockDays Initial Final wt Increase  Manure
Kaduna 20 101 58 23.4 26.1 3 614
Kano 95 407 65 21 25.6 5 550
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Fig. 1. Effect of feeding crop residues on weight gain in Yankassa rams.

T1= 1.5kg sorghum fodder daily per animal, T2= §.5kaize fodder daily per animal, T3= 1.5kg milletdler daily per
animal, T4= 1.5kg cowpea fodder daily per anim&:=T..5kg groundnut fodder daily per animal, T6=k#.Sorghum fodder +
300g cowpea fodder daily per animal, T7= 1.5kg bong fodder + 300g groundnut daily per animal T8&k{j.sorghum
fodder + 200g bran daily per animal, T9= 1.5kg ceafodder + 200g bran daily per animal, T10= 1.8&&ghum fodder +
300g cowpea fodder + 300g bran daily per animaETLLEkg sorghum fodder + 300g groundnut fodder 8g3ran daily per

animal



