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Abstract

Farmers in the tropics do not usually practice monocropping, but commonly practice
intercropping. These farmers are not certain of the specific benefits of crop mixtures.
If growing maize with pulses would be beneficial, efforts should be made to
determine which grain legume should be the companion crop. The objective of this
iInvestigation was to determine the effects of intercropping groundnut (Arachis
hypogaea L.) or sugar bean (Phaseolus vulgaris L.) on crop mineral concentrations
and maize yield. The field investigation was conducted on a acid highly weathered
Oxisoll in Swaziland. Maize was grown as a monocrop, and In association with sugar
bean and groundnut. Five treatments were arranged in a randomized complete block
design replicated four times. Results showed that there were no significant
differences in the concentrations of nutrients in maize stems and leaves, though
maize leaves contained higher concentrations of minerals than maize stems.
However, these plant analyses revealed surprising low levels of N, P, K, S, and
possibly B in maize and groundnut as would be expected when grown on an Oxisol
soil. The reason for the considerably higher levels of these minerals in sugar bean in
not known. Maize yields were: maize intercropped with groundnut, 6146 kg ha!;
pure maize, 6298 kg ha!'; maize intercropped with sugar bean, 5806 kg hart. It is
recommended that for increased total crop yields/plot, farmers intercrop maize with
groundnut or sugar bean in preference to monocropping maize.
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Planting and fertilizer application

All associated crops were planted along the same rows. Maize, (variety, SC 405) was sown at a spacing of 90 cm X
25 cm, giving a plant population of approximately 44,000 plants/ha. The two pulses, sugar bean, PAN 159, and
groundnut, HARTS, were each planted at a spacing of 90 cm x 10 cm, resulting in a plant population of approximately
110,000 plants/ha. Weeding was done manually at four and 12 weeks after planting (WAP). Fertilizer application was
made twice: basal dressing with 300 kg/ha (Anon., 1991) of a compound fertilizer, 2:3:2 (22) + Zn (by banding 15 cm
away from the planting row), one day before planting. This was followed by a side dressing of N at 200 kg/ha of limestone
ammonium nitrate (LAN, 28% N) at six WAP.

Data collection and analysis

Data were collected from four to 13 WAP, using four plants per plot. Crops were harvested at physiological maturity
as follows: sugar bean, 14 WAP; maize or groundnut, 18 WAP. Grain yields were calculated at 12.5%, and 10.0%
moisture content for maize and legumes, respectively. The income from each crop was determined by multiplying the
current selling price/kilogramme by the yield/ha. After harvest, soil samples were collected from crop rows at 15-cm
depth. These were air-dried for 48 hours on the laboratory bench, and later used for chemical analysis to determine the
residual soil nutrients. Tissue and soil chemical analyses were done in a reputable laboratory in the United States, using
standard analytical procedures (AOAC, 1990). Statistical analyses were carried out by the use of MSTAT-C statistical
package, version 1.3 (Nissen, 1983). Mean comparisons were made using the F-protected LSD (Steel and Torrie, 1980) at
P<0.05.

Basic cation

K Mg Ca Na
Cropping system | = -------------- Saturation (%)-----------
Pure maize Z 23.5 39.8 4.0
Pure sugar bean 4.1 25.0 43.8 3.3
Pure groundnut 5.2 22.4 39.6 4.3
Maize + sugar bean 3.6 20.3 48.2 Z 0]
Maize + groundnut 2.9 17.7 38.0 6.0
Means Z | 21.8 41.9 4.3
LSD? .05 2.6 5.4 9.5 2.1

lLeast significant difference

Table 4. Maize and pulse grain yield and income/ha (Emalangeni'/ha) as influenced
by intercropping.

Introduction

zea mays L. (maize) is Swaziland’s staple food. It is produced in most parts off
the country, including the Lowveld; but it is common knowledge that maize Is not a
suitable crop: for low rainfall, agro-ecological zones such as the Lowveld and dry
Middleveld. It has beeni suggested that among the cereals, early-maturing varieties of
sorghum and millet are much better adapted to these dry areas (Anon., 2004). More
drought-tolerant cropsH such' asi sweetpotato: (Ipomoea batatas IL.), cassava (Manihot
esculenta Pohl.), and various grain legumes are better suited to these dry regions.
TThe continued dependence of Swaziland and other Southern Africa countries on
maize asl the major staple crop has seen prices ofi this crop skyrocket whens the
drought that begani in 1991/1992 led to widespread maize crop failuike and scarcity: of
maize (Edje, 1995). Prebably, It Isi now: time to review. how maize is grown Inl the
country: so that the staple crop could be grown in a diffierent manner in order te gain
SEME; advantagdes:

Ihe need to increase food production Isione off the major problems in the country:
where the physical area under cultivation cannot bel increased beyond the 14%
uncultivated: landl that is available. Anen. (2004) recommended that there is major
Scope to Increase maize yields through better fiertility: and soil management in
Swaziland. This would release more; land for other, more high-value crops and would
alsol fiacilitate better crop: rotations. Swaziland soils were reported tor be excessively.
acid, reducing the efficacy: of applied fertilisers (Anon., 2004). It had been estimated
that inr Oxisels inf Swaziland), the difference between cropped landl under sugarcamne
since; 1977 and uncultivated: lamndl was about 2.0 g organic carbeny/kg of soil (Henry
and Ellis, 1995). It Isi expedient te’ Investigate cropping systems In the country: so
thatt a suitaplie; system that would be adaptable; to the poeor soilsiand lew: rainfalls can
per identified andl recommended te peasant farmers. Growingl off GRe type off crop in
the same fieldrandl iR the same season Isi known as Mmenecropping. Growing ar mixture
oft different crop Sspecies i the same field and in the same Season ISk Known as
Intercropping (Ruthernperg, 1980). ypicall cropr combinations iR Swazllanal include
malize! (Zzea mays Ll intercropped wWith: groundnuit: CArachis nypogaea: &), Withrsugar
pean  (Phaseolus: vilgars L), With sugarcane (Sacchartm: olicinartmr =), o WiIth
juge beans (Vignar subterramnea; II.). Seme types off field bean or dify: bean: are kKnown
as sugar beans in Swaziland (Anen., 1991)." Small-scale fiarmers: are nNot certain: of
the specific, sellFrelated benefits of the crop: mixtures.

Simall-scale tropical farmers practise Intercropping because off itsk advantages
(Camberts), 198605 Messigen, 1994 - ((Mertin, 1981 ConCErns WEre expressed apoult
ReW: envirenmental resources) cotlial be maximised 1N INtEFCropPING SYStEmMIS, and Wiy,
outpUt per unit area off land st usually: higher (Van Schoonhoven and Veysest, 19950

Results

o [reatments did not significantly affect soill OM, K, P, Mg, Ca, nitrate-N, pH and CEC
(Table 1).

e Soill concentration off S were significantly higher in soils growing pure groundnut
and maize-groundnut (fable 2).

o [reatments did not significantly affect soil micronutrient concentrations (Table 2).

o [reatments did not significantly affiect soil base saturation content (Table 3).

o Although not statistically: significant, intercrops ofi both, maize and grain legumes
vielded lower than their monocropped counterparts (Table 4).

o WWhen groundnut was the companion crop: ter maize, the maize yielded 2% lower
than monocropped maize. When intercropped with; sugar bean, maize vyielded 8%
less| tham pure maize. Pure sugar bean yielded higher (839.4° kg/ha) than
Intercropped sugar bean (588.3' kg/ha) (Tlable 4).

o Monocropped groundnut yielded 100.5% higher than Iintercropped groundnut
(Table 4).

o [here was a positive but non-significant correlation (r = 0.62; r2 = 0.39; n = 20)
between mass of groundnut pods/plant and pod yield/ha. The mass off 100 grains in
maize was positively, but non-significantly correlated (r = 0.45; r2 = 0.20; n = 20)
with maize, yield. In groundnut, the mass of 100 grains positively, but non-
significantly correlated (r = 0.42; r2 = 0.18; n = 20) with seed yield.

Tlable 1. Effiects off legume-maize mixture on some soil properties.

Maize yield Sugar bean Groundnut Jlotal
Cropping system (kg/ha) vield (kg/ha) vield (kg/ha) | income/ha
Pure maize 6289.0 NA NA 6298.0
Pure sugar bean NA 839.4 NA 5859.0
Pure groundnut NA NA 840.2 /015.7
Maize + sugar bean 5805.6 588.3 NA 9911.9
Maize + groundnut 6146.4 NA 419.0 9645.1
Means 6083.3 7/13.9 629.6 /745.9
LSD? 4 o5 2657.8 564.9 391.8 -
I east significant difference

Discusssion

There was a positive but non-significant correlation (r = 0.62; > = 0.39; n = 20)
between mass of groundnut pods/plant and pod: yield/ha. The mass off 100 grains in
maize was positively, but non-significantly correlated (r = 0.45; = = 0.20; n = 20)
with maize vield. In groundnut, the mass off 100 grains positively, but non-
significantly correlated (r = 0.42; 2 = 0.18; n = 20) with seed yield. That crop yields
were reduced in mixtures was in agreement with the observationsk of Alfiord et al.
(2003) and lLesoing et al. (1999). But the total crop yield/ha was greater in
Intercropped plots as wasH alse observed by Sullivan (2000) whe neted the yield
advantage off intercrops over monocrops. In a diffierent intercropping investigation, It
was observed (O. 1. Edje, University of Swaziland; personall communication, 2005)
that When| maize was) grownl in association with' groundnut, there was, peer pedaingl in
groundnut, and this could lead to decreased groundmnut yield; beans were regarded as
being less sensitive; te shiading than| groundnut.

Jjotall Inceme; firom: the cropping systems suggested that farmers would benefit
MEre by INtErCropping maize With groundnut, rather than using sugar Bean as the
companion crop. It might be pointed out that the sellingl price of maize; had recently.
pbeen reduced; otherwise, as the; staple fiood crop, its price was attractive, amnd
perhaps), the best in the Souths African Development Community: (SADC) region. In
Intercropping, ther higher price off groundnut (compared withy the; lIower! price off sugar
bean) would be sufficient ter entice farmers! tor grow: more groundnui and maize, and
SO lave increased production off ai combination of maize and groundnut.

Cropping Nitrate
system OM* K P Mg €3 N pPH CEC?
(%) |  ===mmmmmmemmmemmeme- Mg/ Kg================-==- cmol/kg
PUre maize 3.4 83.3 28.0 128.8 362.5 1.3 5.6 4.6
PUre stigar
0)=z) 3.1 /0.0 30.3 132.5 387.5 20 5.8 4.4
PUre
groundnui 3.2 83.8 33.0 11725 362.5 2.3 5.6 4.5
Maize: +
sUgaltbean 3.2 65.0 35.8 125.0 562.5 1.3 5.6 5.3
Maizer +
groundnui 3.1 55.8 44.0 115.0 | 425.0 2.3 5)5 5.6
Means 3.2 /1.6 34.2 123.8 | 420.0 1.8 5.6 459
LSD" ¢ 05 0.4 36.0 31.7 111158 11)) 2 16 0.4 15

LOrganic matter
2Cation exchange capacity.
3lLeast significant difference

Jlable 2. InfluEence; of cropping systeml onr soil sulfur and miCronUtrient concentrations:

Conclusions

BECaliSE greater INcome Was obtained by, intercropping), small-scale farmers: are
advised to intercropr maize with' either sugar bean or groundnut in preference to
MeNGCroppING malze:

Objective

IIRE objective of this investigation was) te determine ther effects off InteErcropping
groundnut or sugal bean: ensollfchemicall properties and grain Vieldrof malze:

Materials and Methods

Experimental design

he investigation wasi conducted! at the Crop: Production Department Experimental Farm: at the
University: off Swaziland, Luyenge Campus (26.3406S, 3. 100E; 732.5 m above; sea level; mean annual
rainiall, 800 mim; Mmean temperature, mean temperature, 181 6C€) in' Swaziland, ink 2005/ 2004; cropping
season. ihe sellfwastarwellFdrained oxisel (Murdock; 1968). Initial fiertility, statust el the seilfwasi erganic
matter, 3.5%j pH, 5.4; P, 18.0 mg/kg; K, 87.0 mg/kg; Ma|, 145.0 mg/kg; Ca, 450.0 mg/kg. The
experimentall design was! a randemized complete block designi of five treatments replicated foulr times. Plot
Sizes were 5.5 'm leng and5:0rm wide: Treatments, (D were as follews: 11, menocropped maize spaced at
90 cm (Inter-rew)ix: 25 c¢m (intra-rew); 12, menocropped sugar beam at 90 ecm x 10 cm; 113, Menocropped
groundnut at 90 em x 10rcm 14, maize (90 cmix 25 cm) mixed with sugar bean (90 cmi x 10 cm); 15,
maize (C0rem % 25 cm) mixed withrgroundnut (20 em x L0 cm)):

Crepping

Sy/stem S Zn iR Fe Cu B
————————————————————————————————— FrlC)/lg) ~====mmmmmmmmmmmmmmmmmm s mm o
PUFermiaize 11.3 2.8 22.3 190 1.4 055
PUrersugar bean 110)70 259 21.8 150 1.4 0.5
PUFergrounanus 12.5 2.9 220 10 1.3 0.4
Miaizer = suael

IDESR 110)77 259 22.8 150 1.4 0.6

IMianzer =
groundnu 1200 3.2 275 150 1.3 0.4
IMEans 11.3 250 22.3 1.0 1.3 075
LSD? .05 NA 0.8 2.8 NA 0.2 0.1

'[east significant diffierence
NA Net availaiblie
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