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ABSTRACT: Root rot and wilt diseases Incited by Rhizoctonia solani,
Pythium spp. Fusarium solani and F. oxysporum respectively cause more
destructive effect on okra plants in Egypt and resulted yield reduction.
Different methods were used to control these diseases during two
successive summer seasons of 2001 and 2002.

As for varietal reaction to both diseases, Doki1 hybrid, Doki2 hybrid and
Golden Cost were the most resistant cultivars. While, Artest and White Filfate
cultivars were moderately resistant. Esmaeli, Long Balady and Short Balady
were the most susceptible ones. The most appropriate sowing date for
reducing infection and increasing green pod yield was recorded in March and
April during the two years of investigation.

Ammonium sulphate, at the rate of 200kg/ feddan was the best nitrogenous
fertilizer applied for decreasing both diseases and increasing green pod
yield. Higher levels, however, resulted in more infection and increasing
disease severity with decreased in green pod yield. In contrast, increasing
supplies of phosphorus and potassium up to 255kg/fed reduced infection.
Therefore, combined application of N, P and K at the rate of 200, 150 and 100
kg/fed., respectively was superior to the single additions for increasing green
pod yield and improving quality during both seasons of study.

Seed treatment with Rizolex-T+Topsin-M70% resulted the best application for
the control of the disease complex; where it reduced the infection and
increased green pod yield of okra plants during the two seasons. Fungicides,
Moncut and Tachagrin had moderately effect in this respect. While, Previcur-
N and Vitavax-T were the lowest in reducing the complex infection and gave
lowest green pod yield during the two seasons. .
Bioproducts treatments indicated that Promot was the best one for:
controlling complex disease and increasing green pod yield, Plant-Guard
was moderately. Treatment with Rizo-N was the least effective one in this
respect, during the two testing seasons (2001 and 2002).

Treatment with three antioxidants cleared that Asparin (Salicylic acid) was
the best one to control the complex disease and increasing green pod yield.
Oxalic acid was moderate; meantime manitol was the least one, either in
decreasing the complex disease or increasing pod green yieid of okra piants.
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It could be concluded that Rissley T+Topsin M70% as a best fungicide

followed by (Promot) as a bioproduct and Asparin as an antioxidant were the
best treatments for controlling root rot and wilt diseases of okra which gave
more higher quantity and quallty of green pod yield of okra.

Key words: Okra, root rot and wilt, Rhizoctonia solani, Pythium spp.
Fusarium solani and F. oxysporum, control .

INTR ODUCTION

Okra (Abe/moschus esculentus L.) is one of the most popular and
common cooking for many people. It is used as green pods, drying, canning
or freezing in some countries, the seeds were used as alternative of coffee.
Okra fibers that obtained from stems and mature pods were used also, for
paper industry. It is riched with ribovlavin, niacin, and caicium which
contains (0.06mg, 0.09mg, 82.0mg /100g fresh weight, respectively). It
contains a medium quantity of (protein, carbohydrate, phosphorous, and
ascorblc acld (vitamin C).

Some diseases cause sever damage either in quantity or quality of green
pods. Etheshamul et al., (1990) reported that root rot on okra caused by
Rhizoctonla solani, Macrophomina phaseolina and Fusarium spp. was
controlled with Trichoderma harzianum, which was treated as seed coating
or soil drench. Shahida et al,, (1994) noticed that infection of okra roots with
M. phaseolina, F. solani and R. solani was suppressed in the presence of T.
harzianum and T. koningii.

Calcium in supper phosphate may play an important role in increasing
resistance of the host since it may develop the host tissues forming barrier
against the invading of the fungi (Puscasu et al., 1991 and Shata ef ai., 1984).

Reddy and Reddy (1991) and El- Awadi et al., (1997) found that the best
control for damping-off and root-rot diseases of pea was obtained by the
application of (Benlate + Ridomil MZ + Rizolex). They found also, that Benlate
ranked as the best seed dressing fungicide judged by the lowest disease
incldence of lupine roots followed by Rizolex T, Tecto, Topsin M70 and
Yitavax Captan, respectively.

Therefore, the objective of this study was carried out for surveying the
ot rot and wilt diseases in different localities In Egypt. Using different
control methods depending on resistant cultivars, sowing dates, leveis of
iitrogen, phosphorous and potassium (NPK) and comparatively of some
Joproducts, antioxidants with some fungicides applied as seed treatments.
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MATERIALS AND METHODS

a. Diseases survey:

Occurrence of root rot and wilt diseases on okra plants grown in diffennt
governorates in Egypt, i.e., Giza, Kalubia, Sharkia, Esmaelia, Monoflya,
Dakhalyia, Behera, and Fayiuom was determined as a percentage of infectitn
and disease severity during the two successive seasons (2000/200
and2001/2002).

Disease assessment:

Percentages of wilt infection = Number of diseased plants x100
Total number of plants

Root rot severity was estimated according to Horsfall and Barratt (1945) 45
days after planting. Green pod yield was also, calculated at the end of total
pickings at the end of experiments.

b. Evaluation of okra cultivars for root rot and wilt:

Experiments were conducted at Mashtul El-Soak (Sharkia governorate)
during the two successive seasons (2000/2001 and 2001/2002) to evaluate the
reaction of eight okra cultivars i.e., Doki-1 hybrid, Doki-2 hybrid, Golden
Cost, short Balady, Long Balady, Esmaeli, Artest and White Filfate to root rot
and wilt diseases. Experiments were designed in complete randomized block
design, each cultivars was grown in three replicates. Each plot was 7 rows
each (0.5m width and 6.0m length). Percentages of wilt infection and root rot
severity were determined.

c. Effect of sowing date on root rot and wilt disease of okra
plants:

Okra seeds, cv. Short Balady were sown at Mashtul El-Soak in different
planting dates i.e., January, February, March, April and May (2000/2001 and
2001/2002 seasons). Percentages of wilt infection and root rot severities as
well as green pod yleld were estimated as mentioned before. .

d. Effect of N, P and K rates:
Three rates of ammonium sulfate (20.5%N), Calcium supper phosphate
(15.5% P205) and potassium sulfate (48.0% K0), either singl or in

combination were applied. Seeds of the cv. Short Balady were grown under
field condition in three replicated plots. Each plot comprised 14 rows. The
three levels of the first two fertilizers were 200, 150 and 100kg/fed for N1, N2
and N3 or P1, P2 and P3, respectively. As regards to K fertilizer, at rate of
100, 75, and 50kg/fed were used for K1, K2 and K3, respectively. Mixed
amounts of the same rates were applied for N1+P1+K1, N2+P2+K2 and
N3+P3+K3 treatments; three plots were left without any fertilizer as control
treatment. The above mentioned data were also estimated by the same
methods.
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d. Comparison of certain fungicides with bioproducts and
antioxidants:

Five fungicides, i.e., Rizolex/Thiram (3.0g/kg), Vitavax/Thiram (1.0g/kg),
Previcur N(2.5ml/kg), Tachgarin (2.0ml/kg) and Moncut (3.0g/kg). Three
bloproducts i.e., Promot (4.0g/kg), Plant Guard (3.0ml/kg) and Rizo-N
(3.0g/kg). Three antloxidants i.e., Aspirin (Salicylic acid) (0.09g/kg), Oxalic
acid (0.82g/kg) and Manitol (0.138 g/kg). Seeds of the cultivar Short Balady
were used after dressing. Experiments were carried out under field condition
at Mashtul El-Soak during the treatment in complete randomized block
design. Experimental plot included 14 rows each 0.5-m in width and 6.0 m in
length. Each row contained 20 hills each was planted at the rate of 3
seeds/hill.

All the recommended agricultural practices were implicated. Percentages
of infection, disease severity were estimated after 45 days of planting as
mentioned before. Total green pod yleld was calculated after all harvesting
times tlll the end of the crop during the two successive seasons.

Statistical analysis:

Data obtalned were statistically analyzed using the split plot design
(Snedecor and Cochran 1967). Averages were compared at 0.05 level of
probability using the least significant difference (L.S.D) as mentioned by
Fisher 1948.

RESULTS AND DISCUSSION

Survey of root rot and wilt diseases on okra:

Survey of okra root rot and wilt diseases was carried out in several
cultivated areas during the two successive seasons (2000/2001
and2001/2002) the diseases were found in all inspected plantations
respectively eight governorates in Egypt, viz. Giza, Kalubia, Sharkia,
Esmaelia, Menuflya, Dakhalyia, Behera and Fayioum.

It is obvious from data presented in Table (1) that percentage of wilt
infectlon and root rot severity varied according to the different governorates.
Percentages of naturally Infected plants ranged from 15.9 to 30.6% in
different plantations. Meantime, root rot severity ranged from 12.1 to 20.8%.
The highest disease severity was observed in Dakhalyia and Menufiya
govemnorates, followed by Behera and Kalubia. The lowest incidence of the
disease was shown at Sharkia, Esmaelia governorates. Meantime, Giza and
Fayiuom had moderately infection rates. Generally, the mean of infection was
higher in 2000/2001 than 1999/2000.
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Table (1): Mean percentages of wilt infection and root rot severity on
naturally Infected okra plants under field conditions during the
survey of two successive seasons (2000/2001 and 2001/2002).

f 2000/2001 2001/2002
Governorate wilt Root rot wilt Root rot
infection severity infection severity
Y% % % %
1- Giza 10.50 7.20 10.40 7.50
2- Kalubia 1240 8.30 12.30 8.10
3- Sharkia 7.80 5.20 8.10 6.20
4- Esmaelia 9.20 6.50 9.50 6.10
5- Menufiya 14.30 8.90 13.10 9.70
6- Dakhalyia 15.20 10.20 14.20 10.10
7- Behera 13.80 8.10 12.10 9.30
8- Fayiuom 10.70 7.80 11.20 710
Mean 11.08 1720 1310 .|  8.50
LSD at 5% 0.50 0.70 1.04 0.80

The higher incidence of these diseases may be due to the absence of
suitable agricultural practices, which played an important role in the
diseases protection. Planting in the same soil areas for many years without
sterilization; neglecting the sanitary lands from debris, planting seeds
without diseases protection treatments and the absence of satisfactory
control program during the growth seasons are the most important practices,
Hilal (1994)

b. Varietal reaction:

Data in Table (2) reveal that all the tested okra cultivars were different in
their reaction to okra root rot and wilt diseases. Results clear that Doki-1
hybrid, Doki- 2 hybrid and Golden Cost were the most resistant ones.

1797



A. Seif EI-Eslam; M.N. Khalll; Fatma S.Ahmed; Nour Jehan M. Eisa and Y.S. Khafagi

Table (2): Evaluation of eight okra cultivars for their reaction against root rot
and wilt diseases grown at Mashtul El. Soak, Sharkia governorate

during the two successive seasons (2000/2001&2001/2002).

2000/2001 2001/2002
Cultivar Wilt | Rootrot | Yield Wilt | Rootrot | Yield
infection | severity Ton/Fed | infection | severity | Ton/fed
% % % %
Golden Cost 10.30 6.50 5.00 13.10 6.90 4.90
hite Filfate 15.50 10.60 4.70 18.70 12.80 440
rtest 13.60 8.70 4.90 15.80 9.90 4.60
Balady(long) 30.50 20.30 3.20 33.10 21.50 3.00
alady(short) | 35.20 24.10 3.00 37.30 26.20 2.90
smaeli 25.70 16.50 4,30 28.10 17.50 4.10
Hyprid Doki1 7.20 4.60 5.20 9.50 4.80 5.00
Hyprid Doki2 4.40 3.80 5.20 6.70 3.10 5.40
LSD at 5% 0.60 0.60 0.40 0.50 0.50 0.50
In contrast ady (short), Balady (long) and Esmaeli were the most

susceptible” ones. Meantime, Artest and White Filfate were moderately
susceptible. ‘

Such differences in cultivars reaction might be due to the generic
differences between the tested cvs. and the environmental conditions which
varied from one locality to another. Also, different in soli texture and soil
components, these resuits were agreement with those obtained by Mostafa
and Khafagi (1992) , Ei Mougy, Nehal(1995) Abd El-Wanis, Mona (2001) and
Shehata(2001). ‘

c. Effect of sowing dates on root rot and wilt diseases of okra
cv. Short Balady under field conditions:

Data presented In Table (3) show that sowing dates significantly affected
the severity of root rot infection and percentages of wilt disease as well as
green pod yleld of okra plants. In this respect, the two sowing dates
(February andMarch) were the best ones for planting where significant
reductlon in wilt infection and root rot severity were achieved. Therefore,
green pod yield was increased during the two successive seasons
(2000/200182001/2002). On contrary, the two early sowing dates (January) as
well as the two iately sowing dates (April, May and June) increased the
infection with root rot and wilt diseases and gave low green pod yieid, during
the two seasons. These differences may be due to the changes of
environmental conditions. These results are in agreement with those
obtained by Shata et a/., (1984).
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Table (3): Effect of sowing date on percentage of wilt infection and root rot
severity on okra plants cv. Balady (short) at Mashtul El Soak
(Sharkia Governorate) during the two successive seasons
(2000/2001&2001/2002).

2000/2001 2001/2002
g::;’ ing _ Wilt | Rootrot | Yield | Wilt | Rootrot | Yield
infection | severity | Ton/Fed | infection | severity | Ton/Fed
% % % %
January 10.1 5.1 1.60 9.8 4.3 1.50
February 8.5 4.3 2.50 6.2 71 2.30
March 10.1 5.1 3.10 9.3 3.7 3.00
April 12.2 8.2 2.70 131 7.9 2.70
May 15.1 6.2 2.30 14.2 5.1 210
June 20.0 7.3 2.00 15.2 6.2 1.90
LSD at 5% 0.6 0.3 04 0.6 0.70 0.30

d. Effect of different levels of N, P and K fertilizers on okra root
rot and wilt diseases:

The aim of fertilizer application was to increase the natural fitness of okra
plants to disease infection, if we consider plant nutrition as one of the
possibilities enhancing other control measures against a given pathogens
and can incorporate it into the integrated control systems. Our effort should
be resulted in higher yield.

Data in Table (4) indicate that the different rates of tested fertilizers
significantly decreased root rot and wilt diseases development compared
with unfertilized treatment. Generally, nitrogenous fertilizer significantly
affected root-rot and wilt diseases incidence comparatively to potassium and
phosphorous fertilizers with significant differences between the three tested
rates. The highest rate of (P3) significantly reduced both diseases when
compared with P1 and P2 or the check treatment. The calcium in supper
phosphate may play a role in increasing resistance of the host, since it may
develop the host tissues forming barrier against the invading o the fungi
(Puscasu et al., 1991 and Shata et al., 1984).

As for potassium, significant effect on root-rot and wilt diseases incidence
was observed, however, no significant effect could be detected among the
three of potassium rates. In general, potassium does not incorporate in any
organic matter within the plant tissues and act only as a calulyst for
physiological reactions with plant cell, Danallov et a/, (1970).
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Table (4): Effect of three levels of NPK fertilizers on the percentage of wilt infection, root rot severity and
green pod yield of okra plants at Sharkia (Mashtul El-Soak) during the two seasons
(2000/2001&2001/2002).

Treatment 2000/2001 | 2001/2002
Wiit Root rot } Yield [ increasing | Wiit Root | Yield | Increasing
Infection | severity | Ton/Fed | inyield | infectlon rot Kg/ifed | in yield
severity
% % % % % %
N1 25.5 16.5 1.70 78.9 243 16.1 1.80 89.5
*N2 19.3 12.8 245 157.9 184 123 2,55 168.4
N3 28.2 18.3 1.50 57.9 26.1 18.1 1.60 68.4
P1 25.7 16.1 2,00 110.5 22,5 16.0 210 1211
*P2 214 14.2 2.20 1316 20.7 14.1 230 1421
P3 18.1 125 2.65 178.9 17.2 12.2 2.70 184.2
K1 21.8 14.3 2.25 144.0 201 14.2 2.30 1421
*K2 18.3 12.7 2.50 163.2 16.9 123 2.66 173.7
K3 15.5 10.3 2.70 184.2 143 10.1 2.80 194.7
N1+P1+K1 9.3 6.5 3.10 226.3 8.5 6.3 215 231.6
N2+P2+K2 6.1 4.9 3.20 336.8 58 44 3.30 247.4
N3+P3+K3 13.6 8.3 2.90 205.3 12.2 8.1 3.00 215.8
Control 35.7 241 0.95 -_— 335 228 1.00 —_
LSD at.5% 0.6 0.8 0.7 0.5 1.1 0.3

N2= 200kg/fed

P2=150kg/fed

K2=100kg/fed.
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Nitrogen + Phosphorous + Potassium (NPK) as a combinations were more
effective in decreasing root rot severity and wilt incidence as compared with
each fertillzer alone or with the check treatment. Phosphorous in the
presence of K2 decreased root-rot and wilt. The best combination was
N2+P2+K2 that satisfactory decreased root-rot and wlit diseases. These
findings coinclde with those obtained by Shata et a/., (1984).

Also the different combinations of N, P and K were capable of producing
higher green pod yields if compared with any single element at any rate of
application. Green pod yield of okra was significantly higher as compared
with those of the check treatment. However, the highest green pod yield was
obtained by N2+P2+K2.

e. Effect of certain fungicides, bioproducts and antioxidant on

root rot and wilt of okra plants under filed conditions:
Fungicides:

Five treatments of fungicides tabulated in Table (5) reduced significantly
the percentage of wilt infection and root rot severity.

Severity of root rot and wilt complex disease as well as increasing green
pod yield compound with the check treatment, during the two successive
seasons (2000/2001&2001/2002). (Rizolex/T + Topsin M70%) treatment gave
the best control of complex disease and increased green pod yield of okra
plants. Meantime, the two fungicides (Moncut and Tachagrin) were
moderately. On contrary, the two fungicldes (Previcur N and Vitavax/T) were
the least ones in this respect. Reddy and Reddy (1991) and EIl- Awadi et al.,
(1997) found that the best control for damping-off and root-rot diseases of
pea was obtained by the application of (Benlate + Ridomll MZ + Rizolex).
Also, carbendazim + Thiram + Captan) showed the most effective for
seedlings vigour, enhancing seed germination, shoot and root growth and
total dry wt/plant. They found also, that Benlate ranked as the best seed
dressing fungicides judged by the lowest disease incidence of lupin plants
followed by Rizolex/T, Tecto. Topsin M70% and Vitavax/Captan respectively.

Bioproducts:

-Three bioproducts i.e., Plant Guard, Promot and Rizo-N Table (5) reduced
significantly the percentages of wilt infection and root rot severity as well
increasing green pod yield of okra plants compared with the check treatment.
Promot was the best for controlling the diseases. Meantime, Plant Guard was
moderately in this respect. Rizo-N was the least one. Shahzad and Ghaffar
(1984) and Siddiqui et al., (2000) found that Paecllomyces lilacinus,
Bradyrhilzobium sp and Rhizoctonla melilotl when used as seed dressing or
soil drench significantly suppressed root-rot infection caused by
Macrophomina phaseolina , F. solanl and R. solani in okra plants. Also, El-
teshamul et al., (1990), Abo El-Ela (1992) and Nassar et al.,(1997) reported
that Trichoderma harzianum , Bacillus subtills and Streptomyces sp. reduced
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Table (5): Effect of some fungicides, bioproducts and antioxidants on the percentage of wilt infection, root

rot severity and green pod yield of okra grown at Mashtul El-Soak (Sharkia Gov.) during the two
successive seasons (2000/2001&2001/2002).

Treatment 2000/2001 2001/2002
Wwiilt Root rot Yield | increasing Wilt Rootrot | Yield | increasing
infection | severity | Ton/Fed inyleld infection | severity | Kg/fed in yield
% Y% % % % %

a. Fungicides:
Moncut 7.30 4.20 3.00 400.00 6.10 4.00 3.20 326.70
Previcure N 15.30 10.10 2.20 266.70 13.90 9.60 230 206.70
Rizolex/Thiram + 5.10 250 3.20 433.30 4,20 2.20 3.30 340.00
Topsin M70% 9.70 5.80 270 350.00 8.30 5.30 2.80 373.30
Tachagrin 16.10 11.20 1.70 183.30 14.80 10.70 1.80 140.00
Vitavax/Thiram
b. Bioproducts:
Plant Guard 18.30 12.80 1.50 150.00 16.50 11.50 1.65 120.00
Promot 10.10 6.70 2,50 316.70 9.00 6.10 2.60 146.70
Rizo-N 26.50 18.30 1.00 66.70 24.80 17.80 1.10 64.70
c. Antioxidants:
Aspirin(Salicyllc 14.20 9.30 2,00 233.30 12.70 9.00 2.10 180.00
acid) 30.60 20.70 0.80 33.30 27.10 19.20 0.90 20.00
Manitol 20.10 14.80 1.20 100.00 18.90 13.60 1.35 80.00
Oxalic acid

| Control 40.80 28.10 0.6 —_— 37.60 26.30 0.75 —_—
L.S.D. at5% 1.30 1.10 0.40 1.30 0.70 0.70 —
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significantly root-rot caused by M. phaseolina, R. solani and Fusarium spp.
on okra , camation and cucumber plants.

C- Antioxidant:

Three antioxidant i. e. Aspirin, Manitol, and oxalic acid, Table (5), reduced
significantly the percentages of wilt Infection and root rot severity as well as
increasing green pod yield, compared with check treatment during the two
testing seasons.

Data also, show that Aspirin was the best effective one for controlling the
disease complex followed by Oxalic acld . Meantime, Manitol was the least
one in this respect. Galal and Abdon (1996) reported that ascorbic acid
induced protection against F.moniliforme , F. oxysporum and F. solani
individually or in combination. Salicylic acid provided cowpea plants against
F. oxysporum and F. solani, Also, El Kollaly Ghada (2003) found that Asparin
(salicylic acid), ascorbic acid and manitol were effective in controlling root
and crown rot in strawberry plants.
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