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Reaction of South African soybean cultivars to rust caused by Phakopsora pachyrhizi
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Soybean rust was recorded in South Africa in February 2001 in the Vryheid area of KwaZulu-Natal, from where

it spread throughout production areas east of the escarpment. Management of the disease is presently, based

on fungicide spray programs. Commercial soybean cultivars were evaluated for rust resistance at Cedara during

2003/04 and 2004/05. Field trials consisted of 26 entries in fungicide sprayed and unsprayed plots, replicated

three times. Weekly (2003/04) or two weekly (2004/05) disease assessments were expressed as affected leaf

area based on visual assessments of rust severity and the degree of defoliation. Physiological stage at first

detection of disease differed significantly between cultivars with the greatest delay in LS678 during both sea-

sons. There were significant differences in Area Under the Disease Progress Curve (AUDPC) between cultivars

and AUDPC was significantly, negatively related to growth stage at first detection. Yield loss was poorly related

to AUDPC values but was significantly related to days to maturity, with lower losses in shorter season varieties

than in longer season varieties. This, in turn, was related to premature defoliation which was 16 to 21 days ear-

lier in the longer maturity group, in unsprayed plots. Reductions in yield losses were, however, not sufficient to

be of economic value and none of the cultivars showed significant rust tolerance. 
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Introduction 

Rust caused by Phakopsora pachyrhizi Syd. is regarded as

one of the most destructive diseases of soybean (Glycine max
(L.) Merr.) (Sinclair, 1982; McGee, 1992). The disease was

first recorded in Japan in 1903 and subsequently spread to

most Asian countries (Bromfield, 1984). It has been recorded

in a number of African countries, including Nigeria (Akin-

sanmi et al., 2001), Uganda (Kawuki et al., 2003) and Zimba-

bwe (Shanmugasundaram, 1998). In February 2001 it was

recorded in the Vryheid area in KwaZulu-Natal from where it

has spread to most of the production areas within this and the

Mpumalanga province east of the escarpment. The pathogen

was confirmed as P. pachyrhizi (Pretorius et al., 2001).

Losses due to rust result from premature defoliation, early

maturity and reduced seed number and weight (Sinclair,

1982). The extent of losses is related to time of onset, severity

and yield components affected (Ogle et al., 1979). Many cul-

tivars have been reported to have resistance to soybean rust

(Mclean, 1981; Mclean & Byth, 1981; Tschanz & Shanmu-

gasundaram, 1985; Hartman et al., 1992) although the stabil-

ity of resistance over localities has been questioned (Tschanz

& Shanmugasundaram, 1985). Both rate reducing and spe-

cific resistance has been recorded in soybean germplasm

(Anonymous, 1992). Hartwig and Bromfield (1983) reported

three major genes for resistance to rust while Hartwig (1986)

reported a fourth major gene. Vakili (1977), using Phaseolus
coccineus as host reported maternal influences on rust reac-

tion but did not show this response in G. max. Hartman et al.
(1991) identified lines with partial resistance or slow rusting

which was based on latent period and the number of uredia

per lesion. Tschanz and Wang (1987) suggested that variation

in tolerance to soybean rust was a more useful criterion and

that single plants with good pod and seed development could

be selected despite high rust severity and advanced to further

generations in breeding programs.

The aim of the current study was to determine the reaction

of South African commercial soybean cultivars to soybean

rust and to quantify losses associated with the disease in each

of the cultivars.

Material and methods

Twenty-six soybean cultivars from the National Soybean Cul-

tivar Trials (ARC-Grain Crops Institute, Potchefstroom)

(Table 1) were evaluated for rust resistance during the 2003/

04 and 2004/05 seasons at Cedara (KwaZulu-Natal). Culti-

vars were hand-planted in four-row plots, 8 m in length with

an inter-row spacing of 0.45 m. Entries were replicated three

times in a randomized block design. The plant population was

equivalent to 360 000 plants ha-1. The entire design was

repeated in an adjacent block using the same randomizations

to serve as the control. Prior to planting, fields were fertilized

with 300 kg ha-1 superphospate and 50 kg ha-1 KCl.

Rhizobium (Bradyrhizobium japonicum) was added to rows

in a water suspension (100 g 15  water -1) subsequent to seed-

ing and before row closure. Plots were sprayed with 1920 ml

(a.i) ha-1 alachlor for pre-emergence grass control. Additional

weeding was done by hand as required.

Rust infection was dependent on natural inoculum. At

flowering one of the trials was designated the control and was

sprayed with 800 ml ha-1 fluzalizole/carbendazim (250/125 g
 -1) with subsequent applications at 21 day intervals. The sole

purpose of this trial was to serve as a disease-free control

against which to measure premature maturation and yield

losses associated with rust infection in the unsprayed trial.


