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Abstract
In this study the growth and yield response of Solanum retroflexum Dun. (nightshade) and Brassica rapa L. subsp. chinensis
(non-heading Chinese cabbage) to N, P and K availability in the soil and the interaction effects of these three nutrients were
determined by means of pot experiments in a greenhouse. S. retroflexum was most sensitive to the availability of nitrogen
in the soil. Sufficient nitrogen needed to be available to achieve optimum growth but adding too much adversely affected
biomass production, suggesting a fairly narrow optimum range for nitrogen availability. The production of the crop was also
dependent on the adequate availability of phosphorus and potassium but any adverse effects due to excess availability were
less distinct than for nitrogen. In the case of B. rapa subsp. chinensis, an optimum availability range was identified for N and
K and a critical level of availability for P. The decline in biomass production caused by adding N in excess of the optimum
was reversed by applying both P and K at rates that were in excess of the respective optima.
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Introduction
Solanum retroflexum Dun. (nightshade) is a species indigenous
to South Africa (Grabandt, 1985; Schippers, 2002), which forms
part of the S. nigrum complex. This complex contains a range of
leafy vegetable species that are harvested from the wild or cultivated by rural people in Africa (Edmonds and Chweya, 1997).
In South Africa, cultivation of S. retroflexum is a recent development and at this stage limited to the Vhembe District of the
Limpopo Province (Van Averbeke and Juma, 2006). Brassica
rapa L. subsp. chinensis (non-heading Chinese cabbage) is an
indigenised vegetable in the northern parts of South Africa.
In the Vhembe District, several rustic land-races of B. rapa
subsp. chinensis are being cultivated, but the land-race called
dabadaba in Tshivenda is one of the two most commonly grown
(Tshikalange and Van Averbeke, 2006). The analysis of the irrigated smallholder production systems of these two leafy vegetables in Vhembe identified a great deal of variability in the rates
at which nitrogen (N), phosphorus (P) and potassium (K) were
applied by producers (Van Averbeke and Juma, 2006; Tshikalange and Van Averbeke, 2006). Optimum crop growth and yield
depend on adequate availability of the different plant nutrients,
but the application of fertilisers also contributes significantly to
the variable costs of production. For example, Van Averbeke and
Khosa (2004) reported that on average the application of fertilisers accounted for about 40% of the total variable costs that
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smallholders at Dzindi Irrigation Scheme incurred when producing S. retroflexum and B. rapa subsp. chinensis.
Only a limited number of plant nutrient response studies
involving species of the S. nigrum complex have been conducted
(Table 1), but none of these involved S. retroflexum. Generally,
these studies demonstrated positive effects of fertiliser application on the growth and yield of these crops and provided an
indication of optimum application rates for nitrogen (N), phosphorus (P) and potassium (K) for species in this complex.
TABLE 1
Optimum application rates of nitrogen, phosphorus and
potassium for selected species of the Solanum nigrum
complex (after Merinyo (1996); Shang’a (1996); Chweya
(1997) and AVRDC (2004))
N
P
K
Species
Spacing
(m2 plant-1)
(kg ha-1)

S. villosum
S. americanum
S. pseudonigrum
S. nigrum
S. nigrum

0.08
0.24
0.09
0.25

149
149
200
150
200

40
40
-

40
40
-

Research results documenting the response of B. rapa subsp.
chinensis to N, P and K-availability are also limited, at least in
the English language. Yoshizawa et al. (1981) determined the
effect of nitrogen application rate on the yield of the Chinese
cabbage cultivars AVRDC 58 and Yuon-Pao 2, but no research
results documenting the response of B. rapa subsp. chinensis
to P and K availability were retrieved. N, P and K application
rates recommended for other Brassica species (Hartman et al.,
1985; FSSA, 2003; Schippers, 2002) suggest that in the case
of low fertility soils, application of 100 to 260 kg N·ha-1, 100
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