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Abstract
Research was conducted in 1990 to compare the growth and development of Striga
hermonthica on sorghum and maize cultivars. Two sorghum cultivars, 'Seredo'
and 'Serena' and five maize cultivars, 'HS11', 'H512', 'H622', 'H632', and
' Katumani' were grown in a Striga infested site at Alupe, Kenya during the
short rain season (September December). The Striga infestation at this site
was high averaging 20 plants /m2. Striga emergence was approximately 2 weeks
later on sorghum than on maize. However, mid - season Striga counts were similar
for both crops. Flowering, seed set and senescence was earlier for Striga
supported by maize cultivars than for Striga supported by sorghum. Katumani
supported significantly less Striga than did other maize cultivars. Under these
heavy levels of Striga, average maize yield was 200 kg /ha while sorghum yield
averaged 1400 kg /ha. Early season Striga counts were significantly correlated
to grain yield. These data indicate that maize is more sensitive to Striga
parasitism than sorghum possibly due to the larger cumulative affect arising
from earlier attachment. They also indicate that hand weeding in maize must
be carried out earlier than in sorghum if Striga seed production is to be
eliminated.

Introduction
Striga hermonthica is a root parasite which seriously affects cereal production
in large areas of sub - Saharan Africa. Though endemic to the continent, Striga
is increasing in its severity (Parker, 1991) . Striga hermonthica has a wide
host range, but is primarily of economic importance to the production of sorghum
(Sorghumbicolor (L. ) Moench) , maize (Zea mays L. ) and pearl millet (Pennisetum
americanum (L.) K. Schum).

Unlike sorghum and millet, maize is an introduced crop that has become
an important staple throughout Africa. Currently 38% of all cereal production
in eastern and southern Africa is maize ( CIMMYT, 1990) . In many countries maize
plays an even more dominant role accounting for 78% of all cereal production
in Kenya as an example (CIMMYT, 1990).

Striga development is favored in the warmer and drier zones (Ogborn, 1992) ,
environments which are better adapted to sorghum and millets but which are
increasingly planted to maize. Sauerborn (1991) estimates the current income
losses in Africa due to Striga at 140 million, 82 million, and 89 million US
dollars for maize, millet and sorghum, respectively. Given the magnitude of
production losses caused by Striga in maize, relatively less information is
available on the development of Striga on maize than on sorghum.

Maize and sorghum, in areas infested with Striga in western Kenya, are
equally adapted though maize is the dominate cereal. Western Kenya has a bimodal
rainfall pattern, with maize or to a lessor extent sorghum being planted at
least once during the year, with very little crop rotation.

Maize and sorghum differ in their morphology and physiology. Sorghum root
systems in many cultivars, for example, are perennial in nature, and will
support post - harvest shoot regrowth if moisture is not limiting. Conversely
maize roots die with the death of the shoot. Little is known how these difference
effect the development of Striga. There is some evidence that there are strains
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of Striga which preferentially parasitize
maize over sorghum and vice verse

(see discussion by Parker and Reid, 1979). The existence of Striga strains

which differentially affect sorghum and millet has been well documented (Parker

and Reid, 1979). Sorgoleones, a natural Striga germination stimulate found

in sorghum is not produced by maize (Netzly et al., 1988). Previous research

in western Kenya has indicated that maize may be more sensitive to
Striga attack

than sorghum (Ransom and Osoro, 1991).
The objective of this research was to compare the growth and development

of Striga on a range of maize and sorghum cultivars in western Kenya to determine

if crop management strategies directed towards Striga control might differ

between the two crops.

Materials and methods
The experiment was planted 28 August, 1990 at the Kenya Agricultural Research

Institute (KARI) sub- center at Alupe, Kenya (1200 masl) . This planting

corresponded to the beginning of the short rainy season. The experimental site

had a relatively heavy and uniform infestation of Striga hermonthica. Plots

consisted of four 5 -m long rows of either maize or sorghum with a 90 cm row

spacing. The plant density was 44,000 plants /ha for maize and was 100,000

plants /ha for sorghum. The site was known to be relatively infertile, but no

fertilizer was applied in òrder to favor Striga development. Treatments

consisted or 2 sorghum cultivars, 'Seredo' and 'Serena', and 5 maize cultivars,

'HS11', '11512', 'H622', 'H632' -, and 'Katumani'. All entries were adapted to

the area and were commercially available in Kenya. The experimental design

was a randomize complete block with 6 replications.

Plots were kept free of other weed by hand - weeding,. Striga counts were

made on the center two rows of each plot every two weeks beginning shortly

after the first emerged Striga was noted. Striga dry weight was determined

by harvesting a single row (4.05 m) on-13 December, at the time when the Striga

on most of the entries had reached maturity. All four rows of the crops were

harvest to obtain grain yield. Data were subject to an analysis of .variance

and differences between means determine using Duncan's multiply range test.

A single degree of freedom orthoginal comparison, comparing the pooled effect

of sorghum cultivars with the pooled effects of maize cultivars was performed

for each variable. Correlation coefficients were calculated between the

variables measured.

Results and Discussions
Striga was first noted during the 2nd week of October and Striga counts began

on 1 November. The Striga infestation was high with an average for all

treatments at the last date of counting of more than 20 plants/m' (Table 1).

Symptoms of Striga damage, including stunting, chlorosis and necrotic lesion

were noted even before the first Striga emerged, especially on the maize

cultivars. At the first date of counting, all of the maize cultivars except

Katumani supported significantly more Striga plants than did the sorghum

cultivars. By on 17 November there was no significant difference between the

two crops. The lack of significant differences between the two groups
persisted

until the end of the season (table 1). These data correspond well to our

observations in the field that Striga usually emerges 2 weeks earlier on maize

than on sorghum.
There were significant differences between maize cultivars with Katumani

supporting less Striga than some of the other maize cultivars. Katumani is

an early maturing open -pollinated cultivar that is used to
avoid drought stress

in environments with a short rainy season. Recent work has found that there
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is a correlation between days to maturity and the numbers of Striga supported
(Ransom and Odhiambo, 1991) and it is thought that the relatively limited
rooting systems of early cultivars provides fewer sites for the parasitism.

Striga flowered considerably earlier on maize with nearly 3 times more
flowering plants on the 3 December than on sorghum (Table 1) . Conversely, the
percentage of Striga plants which were still green and had not matured and
dried on 13 December was more than 4 fold greater in the sorghum cultivars
than in the maize cultivars. This indicates that sorghum is able to support
Striga much later in the season than maize, and may be related to the perennial
nature of the sorghum plant. Striga is rarely observed to be viable on maize
which has reached physiological maturity. Striga dry weights supported by the
two crops did not differ significantly.

Grain yields were very low due to the very high level of Striga infestation
and the low fertility status of the soil. The sorghum cultivars yielded
considerably more than did the maize cultivars. The greater apparent tolerance
of sorghum to Striga may be related to the delay in parasitism. Ransom et al
(1989) , found that 80 to 90% of the yield reduction due to Striga is related
to the phytotoxic effect exerted by the parasite rather than competitive
effects. Since the phytotoxic effect is cumulative there is considerable gain
in total growth when attachment is delayed.. This hypothesis is further
substantiated by the significant negative correlation between early counts
and grain yield and the non - significant correlations between yield and Striga
counts later in the season (Table 2) . The earliest Striga counts were good
indicators of the percent flowering on 13 December and the percent green plants
on 13 December. These variables were also significantly correlated to grain
yield.

These data indicate that maize is generally more sensitive to Striga damage
than is sorghum probably due to it being parasitized earlier. Sorghum, however,
is able to support similar levels of Striga and potentially allow for similar
levels of Striga seed production in the ecosystem. Sorghum supportmore viable
Striga plants later in the season than does maize. This information is important
since one of the long term strategies for the control of Striga is removing
it before it produces viable seeds (usually by hand- pulling) and indicates
that the two crops must be handled somewhat differently. Certainly, parasite
removal must be done at least two weeks earlier in maize than in sorghum. There
also appear to be little need for concern about the re- emergence of Striga
in maize if the last hand- pulling is done at near the maturity of the maize
as mature maize plants were not observed to support green Striga. There is
the possibility that there may be late season flowering on sorghum if moisture
is not limiting. In fact we have observed flowering Striga on sorghum several
weeks after harvest, though the post- harvest dry period between rainy season
is usually not conducive to Striga attachment nor sorghum growth.

There is a significant amount of variability between cultivars in the
number of Striga supported within both maize and sorghum. Katumani, the early
maturing maize cultivar appears to support fewer Striga than do the other
cultivars. Serena, under these heavy levels of Striga, performed better than
it Seredb. The development of better levels of resistance in both crops would
be very useful.
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Table 1. The effect of 5 maize and 2 sorghum cultivars on Striga hermonthica

development and grain yield at Alupe, Kenya, 1990'.

Cultivar
Striga numbers % Flower % green Striga dry

3/12 at harvest wt 13/12
grain
yield

1/11/90 17/11/90 3/12/90

( # /m2) ( # /m2) ( # /m2) ( %) ( %) (g /m2) (kg /ha)

H511 17.2bc 27.1ab 17.5ab 71.5b 16.8b 24.Oab 379bc

H512 28.8a 34.8aó 22.6ab 87.6a 13.7b 28.2ab 125bc

H622 26.1ab 53.6a 28.7a 77.5ab 29.5b 37.4a 40c

H632 21.0aó 36.4aó 22.8aó 73.0b 9.5b 23.1ab llc

Katumani 10.3cd 16.3b 9.1b 89.3a 19.4b 10.5b 560b

Seredo 6.4d 32.3aó 30.8a 33.2c 70.Oa 19.7ab 1307a

Serena 4.7d 22.6b 18.8ab 29.3c 73.5a l0.lb 1562a

Means2
Maize 20.7* 33.6 20.1 79.8* 17.8* 24.6 223

Sorghum 5.6 27.5 24.8 31.3 71.8 14.9 1435

1Means followed by the same letter do not differ significantly at the 5% level

using Duncan's multiple range test.
2Means of all maize and sorghum cultivars. * indicates significant differences

between the crops at the 5% using a single degree of freedom orthoginal

comparison.

Table 2. Correlation coefficients between the measured variables.

Count
1 /11

Count
17/11

Count
3/12

%

Flowering
%

Green
Striga
Dry wt

Yield
Dry wt.
% green
% Flowering
Count 3/12
Count 13/11

-.90 **

.84 **

-.74*
-.73*
.24

.68

-.52
.92 **

.16

.16

.78*

.00

.62

.33

.37

-.88 **

.40

-.93 **

.93

-.40

** -.70

*, ** indicates significance at the 5% and 1% level, respectively.


