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Abstract
Indigenous vegetables that supply abundant amounts of protein, vitamins, calories and minerals could alleviate problems
of malnutrition, in developing countries. Amaranthus is one such vegetable that could be domesticated and cultivated but
information on its fertility requirements is scanty. A dry-land field experiment was therefore conducted to study the effects
of sheep kraal manure application rates on growth, fresh and dry matter yields, nutrient uptake and grain yield of one of the
Amaranthus accessions that grow in the wild in the Eastern Cape. The treatments were sheep kraal manure rates ranging
from 0 to 10 t/ha and an NPK {2:3:4(30) + 0.5% Zn} fertiliser as a positive control at 150 kg/ha. Low manure rates (≤2.5 t/ha)
resulted in plant heights and fresh matter yields which were comparable to those in the unfertilised control, whereas higher
rates (5 and 10 t/ha) and NPK fertiliser gave greater plant heights and higher  yields at both 30 and 60 days after transplant
(DAT) (p<0.05). At 30 DAT, manure application rates of ≥2.5 t/ha and the NPK fertiliser treatment, produced greater shoot
dry-matter yields (≥29.35 g/plant) than the unfertilised control (17.11 g/plant). Uptake of N and P in the leaves increased with
increase in manure application rate with N uptake reaching a maximum of 308 mg N /plant at a manure rate of 2.5 t/ha which
corresponded with the maximum dry matter yield of 45.97 g/plant. There was no effect of manure rate or fertiliser on residual
soil N and Ca, whereas P, K, Mg and Zn were increased (p<0.005). The findings suggested that ≥2.5 t/ha sheep kraal manure
could result in growth, nutrient uptake and yield comparable to 150 kg/ha NPK fertiliser for the Amaranthus accession used
in this work.
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Introduction
Hunger and malnutrition are mostly experienced in developing
countries where they affect growth and development of children
(Aphane et al., 2003). Foods of animal origin, which are major
sources of vitamins and proteins, are often too expensive for poor
households (Aphane et al., 2003; Wehmeyer and Rose, 1983).
Vegetables that supply abundant amounts of protein, vitamins,
calories and minerals, needed in a diet, could alleviate problems associated with malnutrition (Wehmeyer and Rose, 1983).
However, the production of exotic vegetables is made difficult
by harsh climatic and resource-poor conditions encountered in
most rural areas, where problems of malnutrition occur.
More than 100 different indigenous species, including Amaranthus sp., Corchorus genera, Cleome gynandra, grow well
in such areas (Jansen van Rensburg et al., 2004; Aphane et al.,
2003). They are popular in communities such as in the former
Transkei, South Africa, where their leaves are gathered from
plants growing in the wild, chopped and mixed with maize meal
to prepare a traditional meal known as ‘imifino’ or ‘isigwampa’
(Wehmeyer and Rose, 1983). Amaranthus could be cultivated
in areas of Southern Africa where there is inadequate or unreliable rainfall (Jansen Van Rensburg et al., 2004) but information
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on its fertilisation requirements is limited (Elbehri et al., 1993).
Moreover chemical fertilisers are expensive for the resourcepoor farmers who often utilise those vegetables (Jansen Van
Rensburg et al., 2004). Hence there is need to investigate
cheaper sources of nutrients such as animal manures. According
to Schippers (2000), the crop gives good yield when high levels
of nitrogen are applied and it responds well to organic matter.
Farmers in the Eastern Cape use kraal manure in their
maize-based cropping systems to address problems of declining
soil fertility (Van Averbeke and De Lange, 1995). While guidelines exist on the use of kraal manure for crops such as maize
(Van Averbeke and Yoganathan, 1997), no information could be
found on the use of kraal manure on Amaranthus in the Eastern Cape. This article reports on effects of sheep kraal manure
application rates on growth, fresh and dry matter yields, nutrient
uptake and grain yield of a local Amaranthus accession in the
central region of the Eastern Cape.     

Experimental
The experiment was conducted between November 2002 and
May 2003 in Gqumahashe village (32o 45’ S; 26o 52’ E), five
km north of Alice town. The soil contained 0.026% K, 0.35%
Ca, 0.044% Mg, 2.5 mg P/ℓ and 1.4 mg Zn/ℓ, with pH 5.3 (in
KCl). Sheep kraal manure used in this study was collected
from kraals in the village and contained 1.8% N, 3.7% Ca,
1.4% Mg, 0.37% P, 16 000 mg/kg Fe and 872 mg/kg Zn. It was
applied to the soil at different rates (0, 0.3, 0.6, 1.2, 2.5, 5.0 and
10 t/ha). Inorganic NPK fertiliser {2:3:4(30) + 0.5% Zn} was
applied at a rate of 150 kg/ha, the rate recommended for spinach by Makus (1984), as a positive control. The experiment
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