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Evaluation of Hibiscus sabdariffa L. and H.
cannabinus L. genotypes for field resistance
against foot and stem rot caused by
Phytophthora parasitica Dust.
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Fortyeight Hibiscus sabdariffa L. and 41 H. cannabinus L. genotypes were screened for resistance against foot
and stem rot caused by Phytophthora parasitica Dast., in two adjacent sick fields for three consecutive years.

Incidence of foot and stem rot disease was much low in H. cannabinus, as compared to H. sabdariffa. None of
the genotypes of H. cannabinus and H. sabdariffa was immune. All the tested genotypes of H. cannabinus
showed resistant of highly resistant reaction. There genotypes of H. sabdariffa showed resistant and 14, moderately
resistant reaction. All of these genotypes belonged to bristled and red or particularly red type.
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INTRODUCTION

Foot and stem rot, caused by Phytophthora parasitica Dust., is a serious disease to
Hibiscus sabdariffa L., a bast fibre crop. Low incidence of this disease was recorded
earlier to another bast fibre crop H. cannabinus L., which is attacked by Sclerotium rolfsii
Sacc. seriously (Majumdar and Mandal, 1995).

A systematic approach was made to screen all the available genotypes of H. sabdariffa and
H. cannabinus against foot and stem rot disease. Some genotypes of both the species~of
Hibiscus have been screened earlier (Majumdar and Mandal, 1988, 1994, 1995). Attempts
are made, in the present investigation, to find out the field reaction of some more
germplasms of H. sabdariffa and H. cannabinus against foot and stem rot.

MATERIALS AND METHODS

Fortyeight genotypes of H. sabdariffa, including bristled and non-bristled types and green,
red and partially red types and 41, of H. cannabinus were obtained from the Division of
Plant Breeding and Genetics, Central Research Institute for Jute and Allied Fibres. These
genotypes of H. sabdariffa and H. cannabinus were tested in two adjacent sick fields on
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randomised block design with four replications. The genotypes HS 4288 and HC 583 were
used as check varieties for H. sabdariffa and H. cannabinus respectively. Seeds were sown
in microplots at optimum sowing time. The plot size was 1.5 X 1.2 m, having 5 rows of
plants in each plot. Row to row distance was 30 cm and plant to plant, approximately 7
cm. Per plot about 100 plants were kept after final thinning, at 3 weeks of crop age.
Fertilizers were applied, at the time of soil preparation, as nitrogen and phosphorus, at 40
and 20 kg per hectare respectively. Standard agronomical practices were followed but no
plant protection chemical was applied. Observation was made on total number of plants
and total number of diseased plants. Periodic observations for diseased plants were made
upto pod formation stage. Disease percentage was worked out on the basis of total plants
and total number of infected plants.

The experiment was conducted in.the same sick fields for three consecutive years. The
data on disease percentage for each year were statistically analysed. The data were also
pooled over years and analysed statistically. _

RESULTS AND DISCUSSION

Out of 48 tested genotypes of H. sabdariffa, 10 were non-bristled and 38, bristled types; 3
genotypes were green, 19 red and 26 were partially red.

Reaction of the genotypes to the foot and stem rot disease was expressed as percentage
infected plants. According to the disease percentage the genotypes were classified in.seven
different groups (Table 1). Analysis of varience showed significant difference in reaction to
foot and stem rot disease, amongst the tested genotypes, in all the three years. Pooled data
analysis also showed highly significant genotypic difference.

Average of 3 years results showed the minimum infection as 11.0 and maximum 80.15
percent. None of the tested genotypes was immune or highly resistant. Three genotypes
namely, RT 3786, RT 3793 and RT 751 belonged to resistant group. The genetype RT
3786 showed resistant reaction in all the three years and the other two, moderately
resistant in the first and resistant reaction in the last two years. Of these three resistant
genotypes the first two were partially red and the last one red types. All these three
genotypes were bristled. ‘

‘.

Fourteen genotypes, of which 8 were partially red and & red type showed moderately
resistant reaction. These 14 genotypes also belonged to bristled type. Most of these 14
genotypes showed more or less consistent reaction over the three years with a few
exceptions. The genotype RT 2891 showed moderately susceptible reaction in the first year
and resistant in last two years showing 8.0 and 5.6 perceent infection.

Ten germplasm showed moderately susceptible, 18 susceptible and 3 highly susceptible
reaction. The check variety HS 4288 belonged to susceptible group.

All the three tested green genotypes and 10 non-bristled genotypes showed various degree
of susceptible reaction. Muller and Van Eek (1939) reported more infection in green
varieties. The observation of high disease incidence to green type and non-bristled type
was made by the authors earlier also (Majumdar and Mandal, 1988, 1994).
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Incidence of foot and stem rot disease to H. cannabinus was very low (Table 2).
Minimum infection, amongst the tested genotypes, was 0.68 and maximum was 7.91
percent (average of 3 years). Significant genotype difference was observed amongst the
tested genotypes. None of the genotypes was immune. Out of 41 screened genotypes 37
exhibited highly resistant and 4 resistant reaction. Of the highly resistant types the
genotypes MT 987, MT 1048, MT 1095 and EC 110320 showed less than 2 percent
infection in all the three years. The disease incidence in the check variety HC 583 ranged
between 4.0 to 5.0 percent over the three experimental years.

Table 1. Reaction of Hibiscus sabdariffa L. genotypes to foot and stem rot caused by
Phytophthora parasitica Dust.

Grade % infected Angular values = Germplasm
plants
Immune 0 0
Highly 0.1 to 50 0.1 1o 1292
resistant
Resistant 5.1 to 150 12.93 to 22.79 RT 3786 (19.35), RT 3793 (20.80), RT 751 (21.59)
Moderately 15.1 to 25.0 22.80 to 30.0 RT 3652 (23.25), RT 3753 (23.96), HS 8024 (24.75), RT
resistant 791 (25.01), RT 2891 (25.05), RT 3754 (25.13),

8454-8458-68(26.43), RT 785 (26.45), RT 800A (26.91),
RT 3703 (27.79). RT 713 (28.06), 8469-8473-68(28.73),
RT 800B (28.89), RT 2211 (29.26)

Moderately  25.1 to 40.0 30.1 to 39.23 Gr 0.1 (RT-1) (3170), 8459-8463-68 (32.57), RT 2235

susceptible (33.36)Reveried Gold Coast (33.43), HS 8014 (33.66),
RT 3757 (34.15), MV-9/1 (35.59), HS 6950 (35.69),
5329-2214 (36.23). RT 3785 (36.78)

Susceptible 40.1 to 70.0 39.24 to 56.79 Hybrid-2 (41.12), HS 4288 (41.21), RT 783 (42.92), RT
3642 (43.49), 8283-4056 (44.27), RT 3448 (45.65), RT

3645 (46.24), RT 2220 (46.77), MV-9/2 (47.25), RT 733

. (47.56), Roselle-1  (47.82), MV-9/6 (48.04),

8404-8408-68 (49.40), 8429-8423-68 (49.90), IC-21900

(50.54), New Roselle Type (52.85). 6294-4078-3341

(53.49), RT 3755 (54.33)
Highly 70.1 to 56.80 to 88.19 IC-25329 (6035), Thailand-1 (62.11), Roselle
susceptible 100.0 Early-Type 579 (63.52)
* Figures in parenthesis represent angular values of disease percentage
CD at 5% - 1206
CD at 1% - 1599

It is clear, from the present investigation that amongst the two bast fibre crops belonging
to the same genus Hibiscus, H. cannabinus exhibits relatively much more resistant reaction
to foot and stem rot caused by P. parasitica as compared to H. sabdariffa and this
observation was in tune with the earlier reports (Olunloyo and Adenji, 1974; Follin, 1977,
Majumdar and Mandal, 1988, 1994, 1995).
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Table 2. Reaction of Hibiscus cannabjnus L. genotypes to foot and stem rot caused by
Phytophthora parasitica Dust. '

Grade % infected plants Angular values Germplasm”

Immune 0 0 0

Highly 0.1 to 5.0 0.1 to 1292 MT 987 (3.84), MT 1048 (4.61), MT 1095 (4.87),
resistant Gnatemala-4 (5.41), EC 110320 (6.96), Kenaf (7.13), MT

150 (7.28), EC 24882 (7.50), MT 166 (7.53), C-2032
(Type 1056 C) (7.82) Everglade 41 (8.00), MT 760
(8.07), Tanzania (8.15), Cuba-1 (8.19), MT-1048A
(8.24), Kenaf 108 (8.27), Everglade 4B (8.37), C-2032
(8.69), C 2032 (G.P.RL) (8.76), MT 894 (3.84) Pl
326024b (8.87), IC 21846 (8.92), MT 1052 (8.92)
P1-326024A (9.33), G-45 (Type 1059) (9.36), Cuba-108
(9.42), Everglade 71 (9.44), HC 584 (10.06),
Everglade-41 (Entire leaf) (10.18), L.C. 21843 (10.39),
C-2032 (Type 1056 B) (10.43), MT 1047 (10.55), MT
128 (10.97), MT 2100 (11.27), MT 2172 (11.36),
Everglade 418 (11.91), HC 583 (12.07).

Resistant 5.1 to 15.0 12.93 1o 22.79 AMC 108 (12.93), 63-1860-65(13.31) MT 2108(13.44),
MT 748(14.42).

Moderately 15.1 to 25.0 22.80 to 30.0 0
resistant
Moderately 25.1 to 40.0 30.1 to0 39.23 0
susceptible "
Susceptible 40.1 to 70.0 39.24 to 56.79
Highly 70.1 to 100.0 56.80 to 88.19 0
susceptible
* Figures in parenthesis represent angular values of disease percentage.

CD at 5% - 425

CD at 1% - 5.65
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