ON FARM LEVEL
Integrated pest control

Maize cultivar reactions to charcoal
stalk rot: A management tool

Dr Belinda Janse

ARC-Grain Crops,
Potchefstroom

harcoal stalk rot is caused by the fun-

gus Macrophomina phaseoling and is

favoured by soil temperatures of 30°C

to 42°C and low soil moisture. Initial

symptoms in maize can be observed

affer flowering with the abnormal dry-
ing of upper lecf tissues, stalk lodging and premature
death.

When plants approach maturity, the lower stalk
nodes (usually limited to the first five nodes) show a
typical charcoal, grey-black discolouration. When
the stalk is cut open, numerous black specks (micro-
sclerctia) are visible in the shredded vascular bundles
and on the inside of the stalk (see Photo 1).

The charcoal rot pathogen (fungus) has a broad
hostrange thatincludes soybean, sunflower, sorghum,
maize, tobacco and a range of vegetable crops
- making crop rotation ineffective as @ management
tool. The most effective and environmentally friendly
management option remains the use of cultivars with
resistance against charcoal rof.

Resistance screening
Since no information was available regarding the
resistance of commercial cultivars against charcoal
stalk rof, 30 commercial maize cultivars were screen-
ed for resistance in a project funded by the Maize
Trust in 2018/2019.

The 30 cultivars were selected from the national
cultivar frials and planted in a field trial in Potchef-

1

stroom, with three replications. Maize stalks were in-
oculated with M. phaseolina-infected foothpicks and
the controls were inoculated with clean, sterilised
toothpicks.

To conduct disease ratings of the stalks from the
individual cultivars, the stalks were split open and the
lesion size captured according to a disease severity
scale (Shekhar & Kumar, 2012). Cultivar disease scores
in this stfudy ranged from 1 to 5 where a score of 1 indi-
cates a healthy stalk or slightly disccloured stalk at the
site of inoculation. A score of 2, 3 or 4 means that up to
50%, 51% - 75% and 76% - 100%, respectively, of the in-
oculated infernode is discoloured. A score of 5 means
that 100% of the inoculated internode is discoloured
with less than 50% of the adjacent internode.

Results
The data was analysed by Mrs Nicolene Cochrane
(ARC-Biometry Services), using a split-plot Anova
with cultivars as main treatments and treatments (in-
oculated and control) as sub-plofs. From the Anova
analyses, cultivar and treatment as main factors had
a highly significant effect on charcoal rot infection.
The charcoal rot-infected toothpick-inoculated
plants had a mean disease score of 3,41 and the
controls (clean, sterilised toothpicks) had a mean dis-
ease score of 1,63. The cultivar with the highest mean
average disease score was PAN4A-156 (3,88) and the
lowest mean average disease score was recorded
for PANSR-785BR (1,67).
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Graph 1: Mean disease severity scores from 30 commercial cultivars planted in a field frial in Potchefstroom in the 2018/2019 season (mid-November).

INTERACTION TABLE: AN INTERACTION BETWEEN CULTIVAR AND TREATMENT
HAD A SIGNIFICANT INFLUENCE (P=0,05) ON CHARCOAL ROT INFECTION IN
THE 2018/2019 SEASON (MID-NOVEMBER).

CULTIVAR
DKC73-74BRGEN
PANéR-710BR
PANSA-182
KKS8410BR
PAN4A-172
SC404
DKCé8-58BR
UsS?616
PAN4A-156
IMP52-12BR
DKC74-26R
158542
P2432R
VP8405BR
DKC77-77BR
PANSR-891BR
IMP53-49BR
DKC75-658BR
PANSR-535R
LSB541BR
DKC76-77BR
PANSR-785BR
use777
PAN4R-511R
IMP53-77BR
PANSR-591R
DKC78-45BGREN
P2865WBR
SC419
P2880WYR

DISEASE RATING

(MEAN AVERAGE) INOCULATED

POTCHEFSTROOM
3,009
3,870
3,930
3,650
3,870
3’27Cdefqh\'
2,73
3,870
5,130

3, D 7cdelght
Slécdef
3,730
3, 4()cdelgn
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3,33c0efoh
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2,80sik
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4,60
3,8¢
3,13¢lghi
3,33ceton
3)40Cde"gh
3,875c¢
2,805k
2,93

DISEASE RATING

(MEAN AVERAGE) CONTROL

POTCHEFSTROOM
1,73noe
1,73ner

1,337
1,73nee
1,400®
1.8Qmnep
1,53nap
1,60m0
2:53m
1,53
1,93mne
2,2Qimn
1,467
1.53n°p
1,47mp
1,47°%
1,730
1,47n00
1,738
1,40
1,67m°
1,277
1,8mnoe
1,60n°p
153000
1,471

‘I J?SImncp
1,400
1,200
1,8Qmner

The data showed that a significant
(P=0,05) interaction (Table 1) between cul-
fivar and treatment had an effect on char-
coal rotinfections, with PAN4A-156 (charcoal
rot-infected toothpick method] having the
highest mean average score of 5,13 and the
lowest mean average score (charcoal rof-
infected toothpick method) was recorded
for cultivar PANSR-7858R (2,06).
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Mean average charcoeal rot scores for
the controls were lower compared to the
charcoal rof-infected toothpick method
(Graph 1). M. phaseolina resistance informa-
tion generated can now assist producers
with cultivar choices for the management of
charcoal stalk rot. @
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