Evaluation of integrated maize / beans sole- & inter- cropping under In-field rainwater Harvesting (IRWH)
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In Sub Saharan Africa (SSA) water scarcity is a common occurrence & it mainly
affects the productivity of poor resource farmers. In South Africa, the
smallholder farmers face challenges of low productivity & crop failure that is
influenced by the low & erratic rainfall, poor soil fertility & disorganized
conventional practices (such as continuous mono-cropping). Integrated
management of in-field Rainwater Harvesting (IRWH) & intercropping (Ic) is
expected to improve the production level of smallholders in more sustainable
way. Hensley et al. (2000) mentioned that IRWH is a sustainable tillage practice A
that helps in collecting water & storing it in the soil profile to make it readily ' ] : £ .
available for the plants during long dry-spell. Therefore, the aim of this study Crops at early stage under IRWH & CON tillage
was to evaluate the performance of maize / beans sole- & inter- cropping under

the IRWH & conventional (CON) tillage systems for smallholder’'s homestead
backyard.

The study was conducted in semi-arid area of Thaba-Nchu (29°.09'S, 26°.84°E) in
Free State, South Africa. Two nearby villages (Paradyse & Morago) in the northern
part of Thaba-Nchu were selected to conduct on home-stead backyard trials
during the growing season 2018/19 (Fig. 1). The soils in the study area are
generally characterized by high clay content & shallow soil depths. From the &
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type data (L& type survey staff, 1972-2001) the study areas lies on those two main 61 —=—IRWH-Maize(s) a) Leaf area index (LAl)- Maize
dominant I& types in Thaba-Nchu, namely: Dc17 ( 52.8%) represented by Paradys s T o ; :

village & Db37 (29.3%) represented by Morago village (Both et al., 2007).
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Fig. 1 Study Area and soil types (Thaba-Nchu, Free State, South Africa) *:;» 21
Four farmers from each village were selected as a demonstration backyard plots 1]
for the experiment & engage the farming community in cultivar selection, &
preparation, basin—runoff construction, crop management & field measurements. o 1
The experiment include the sole & intercropping of maize & beans treatments 0 rmetdaye at ) 100
. . Ime (days arter emergence
under the two tillage gystems (IRWH'&.CON). Measurements of weather vquables, Fig. 2: LAl for maize & beans under IRWH & CON (Morago)
crop parameters, soil water & radiation were performed regularly during the
growing season. Statistical data analysis were employed to compare the IRWH & The LAI of both crops show higher in IRWH treatments compared to
CON tillage's. CON tillage (Fig.2). However, the LAl of the sole- & inter- cropping maize

values show no significant differences. The sole maize under CON
showed higher LAI during the vegetative growth stage but the leaf

growth slow down at the later stage of the crop. The beans intercropping

This study was conducted by engaging smallholder farmers in Thaba-Nchu in CON tillage was the lowest LAl measured during the growing season
semi-arid area. As a demonstration plots in farmers homestead backyard, the & show asignificant difference with the sole cropping.
“learning by doing” processes were implemented to enhance technology PARADYS Village (Dc17)
transfer to the farming community. In both selected villages with different soil Dry mass (Kg ha) Grain yield (Kg ha™) Harvest Index (HI)
types (Dcl7 & Db37), the crop productivity & HI values were increased for CROP IRW§°"’CON Ir;x:’°'°CPON |Rwsolecon IRL’JLE’°’°§0N lwal""ZON IF:;‘;:WZ?)N
IRWH compared to CON tillage systems. However, further evaluation of IRWH Maize | 6464.4 5510.4 | 5779.2 4819.2 | 2631.8 2034.7 |1984,3 1806.0 | 041 037 | 031 034
by considering various practices are crucial to tackle problems of long dry- Beans  4048.0 2352.0 | 4040.0 2352.0 2408.0 1111.2 | 1658.7 1086.2 | 0,59 0,47 | 041 0,46
spells during emergence & flowering stages. MORAGO Village (Db37)
Dry mass (Kg ha) Grain yield (Kg ha™') Harvest Index (HI)
i k. CROP Sole Intercrop Sole Intercrop Sole Intercrop
Beans & maize crops under IRWH tolerate more the long drought ™ IRWH CON| IRWH CON| IRWH CON| IRWH CON| IRWH CON| IRWH CON

Maize | 6192,0 6048.0 | 7123.2 5113.9 | 1330.1 1057.4 2777.3 2769.1| 023 0,47 | 0,39 0,54
Beans | 34944 2688.0 | 3494.4 2956.8 | 12274 1318.1 | 1593.6 1193.3| 035 049 | 046 0,40

dry-spells comp i

Table 1: Total dry matter, gran yield & harvest Index (HI)

In Paradyse tillage (Dc17), the dry matter & grain yield of sole maize
with IRWH gave 15% & 23% higher compared to CON tillage,
respectively (Table 1). Similarly, maize intercropping shows the IRWH
were 17% & 9 % higher dry matter & grain yield as compared CON. The
beans in IRWH gave >35% higher dry matter & grain yield than the CON
tillage, for both sole & intercropping. However in Morago village the
IRWH & CON showed less differences compared to Paradyse village,
though the IRWH preform higher as compared to CON tillage.
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