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ABSTRACT: The dry rot disease incidence was affected by the different storage 

temperature degrees of both cultivations (Nili and Summer) during two tested seasons. 

The least periods of storage with least temperature degrees of storage (15 days at 3 – 

5°C) decreased dry rot disease incidence % in both lasted seasons. Significant 

differences were notice between periods of storage which combined with different 

temperature degrees.  

Eight plant extracts were tested against dry rot disease in potato tubers. Three 

concentrations of each plant extract were used i.e. 3, 5 and 10%. Garlic and cinnamon 

extracts were tested against the most aggressive fungal isolates, under storage 

conditions on potato tubers cv. Spunta. Both plant extracts were effective on disease 

index and minimized potato dry rot disease symptoms. Biological control using 

biological agents were effective in disease control both in laboratory and under storage 

conditions. Also, Tachigaren plus 600 SL fungicide at 100 ppm was the most effective 

one in controlling the dry rot disease incidence.  

Key words: Potato – dry rot disease – Fusarium solani – disease control. 

 

INTRODUCTION  

Potato (Solanum tuberosum L.) is one 

of the most important crops in the world. 

Diseases caused by fungi and pseudo-

fungi are important and require a variety 

of management practices to reduce them 

to tolerable economic level. These fungi 

are common in most soils where 

potatoes are grown and survive as free 

resistant spores in the soil or within 

decayed plant tissues. Pathogens attack 

potato plants during different stages, of 

their growth as well as after harvest 

during storage and marketing. Fusarium 

dry rot is one of the most important post-

harvest diseases of potato occurring 

worldwide. Its infects tubers in storage 

and tuber pieces after planting. Yield 

losses attributed to dry rot in storage 

ranged from 6 to 25% with up to 60% of 

tubers affected in some cases. Also, the 

dry rot of potato caused by Fusarium 

solani resulted in significant yield loss in 

stores and may produce mycotoxins 

(Abo El-Seoud et al., 2010). Although 

some infections may develop on tubers 

before harvest, most infections occur as 

the fungus enters tubers through harvest 

wounds. Small, brown lesions appear at 

wound sites 3 – 4 weeks after harvest 

and continue to enlarge during storage, 

taking several months to develop fully. 

The disease develops fairly rapidly at 

temperatures above 10°C, but lesions will 

cause enlarging below 40°C. The fungus 

is only dormant at these low 

temperatures, however, and will resume 

growth when tubers are warmed (Rowe et 

al., 1995). Rafiq et al. (1995) found that 

eighty isolates belonging to Fusarium 

oxysporum, F. solani, F. roseum, 

Rhizoctonia solani, Geotrichum 

candidum, Cephalosporium and 

Verticillium were obtained from rotted 

tubers and all except V. sp. were 

pathogenic when inoculated on tubers. 

Taskeen-un-Nisa et al. (2011) found 

that potato tubers in storage are attacked 
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Fusarium rot of potato caused by 

Fusarium solani Mart. Filippov et al. 

(1996) and Daami Remadi et al. (2006) 

found that several fungicides are tested 

individually or in dual combination 

against four Fusarium species causing 

potato tuber dry rot in Tunisia. 

The biological control agents B. 

subtilis and T. harzianum provided good 

control of sprout rot and seed piece 

decay caused by F. sambucinum, when 

seed was re-stored under optimal 

conditions or not re-stored at all. 

Zaker (2014) tested that five, ten and 

fifteen percent methanolic extracts (ME) 

and aqueous extracts (AE) of six plants 

namely, Lavender, Eucalyptus, Artemisia, 

Thyme, Savory and Datura were 

evaluated for their antifungal effect 

against Fusarium solani, the causal agent 

of potato dry rot under lab. condition and 

also for their efficacy in reducing dry rot 

development in potato tubers during 

2013. Methanolic extracts of all tested 

plants exhibited better antifungal activity 

compared to their corresponding 

aqueous extracts against F. solani in 

vitro and in vivo. 
 

The present study aimed to investigate 

the following: 

- Effect of some treatments on 

management of tuber diseases i.e., 

Temperature, Humidity, Fundgicides, 

Plant extract and Bioagents. 
 

MATERIALS AND METHODS 

1. Storage time correlated with 
different temperature degrees: 

Four storage periods corrected with 

four temperature degrees were tested for 

their effect on dry rot disease incidence, 

these periods of storage were (15) days, 

(30) days, (60) days and (90) days with 

four temperature degrees of cold storage 

(3 – 5°C), (8 – 10°C), (13 – 15°C) and (18 – 

20°C). 

Five replicates were used for each 

treatment. Ten inoculated potato tubers 

in each replicate were stored in sterilized 

packing (carton box) under cold 

condition RH = 90%. Effects of the four 

temperature degrees of storage on the 

disease incidence were assessed as 

percentages of the disease severity index 

after each period of storage. Parameters 

of dry rot inducted depth of rotting and 

maximum width (W) and depth (D) are 

scored. 

The pathogen penetration into tuber is 

calculated using a formula developed for 

this purpose as mentioned before. 

The obtained data were recorded and 

statistically analyzed (Fisher’s L.S.D at l 

and 5%). 

According to the obtained data from 

the laboratory experiments, the most 

effective antagonists used in this 

experiment. These biological agents are 

Trichoderma harzianum (1), Trichoderma 

harzianum (2), Trichoderma harzianum 

(3), Trichoderma hamatum (1), 

Trichoderma hamatum (2), Trichoderma 

viride, Trichoderma koningii (1), 

Trichoderma koningii (2), Trichoderma 

pseudokoningii (1) and Trichoderma 

pseudokoningii (2). 

The potato tubers were stored for two 

years and two successive seasons of 

planting summer and Nili. In the two 

seasons the storage potato tubers 

(Spunta cv.) were prepared as follows, 

potato tubers were surface sterilized by 

immersing in 0.25% sodium hypochlorite 

solution for 5 minutes and then washed 

several time with sterilized distilled water 

and then left to dry. Inoculation 

technique was achieved by injuring the 

tested sterilized tubers using sterile 

blade and then the tubers were soaked in 

the prepared solution of tested bioagents 

for 48 hours. 

Five replicates were used for each 

treatment. Ten inoculated potato tubers 
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in each replicate were stored in sterilized 

packing (carton box 25 × 25 cm) under 

cold condition (13 – 15°C) and RH = 90%, 

ten sterilized potato tubers were stored in 

sterilized packing (carton box 25 × 25 cm) 

as control. The obtained data were 

recorded and statistically analyzed 

(Fisher’s L.S.D at 1 and 5%). 

 

2. Plant extracts:  

The effect of eight aqueous plant 

extracts on dry rot of tubers incidence of 

the causal organism of potato under 

laboratory conditions.  

In this study, different preparations of 

plant extracts were used. All powder 

plant materials involved in this study 

were collected and identified as shown in 

Table (1).  

Powders of eight plant samples were 

used in this study. One hundred (100) 

grams of dry powder of each plant 

material was added to 1000 ml distilled 

water and mixed thoroughly then 

autoclaved with steam under pressure at 

120°C for 20 minutes. Three 

concentrations of each aqueous extracts, 

i.e. 3, 5 and 10% were used.  

 

The adjusted aqueous extracts were 

kept in dark glass bottles in refrigerator 

for further studies. 

Each concentration was used in three 

replicates by provide 5 cm disc sprayed 

with plant extract. Another replicate from 

each concentration was left as control 

provided with clear disc sprayed with 

distilled water.  

The plant extracts were adopted with 3 

ml from each extract individual at (3, 5 

and 10%) to the solid media on the 

surface tell complete absorption into 

media. The plates were inoculated with 

the inoculum disk (4 mm) of the tested 

fungal pathogen at the centre of the dish.  

Two plants extracts were prepared 

and adjusted at the three tested 

concentrations (3, 5 and 10%) in deep 

jars, i.e. garlic and clove. The un-

wounded (healthy) potato tubers Spunta 

cv. were soaked individually in the target 

concentration for five minutes, then 

raised and leaved for air drying. The dry 

treated tubers were inoculated on the 

surface with disk (4 mm) of the pathogen 

inoculum and left in foam plates and 

covered with stretch film for symptom 

appearance and noticed daily twice. 

Table (1). Plant materials used in aqueous extracts for control of dry rot disease of potato 

tubers. 

No. English name Scientific name Used parts 

1 Cinnamon  Cinnamon zeylanicum L. Cortex 

2 Ginger Zingiber officinalis L. Rhizome 

3 Thyme Thymus vulgaris L. Leaves  

4 Marjoram  Majorana hortensis L. Leaves  

5 Clove  Dianthus caryphlus L. Cloves 

6 Garlic  Allium sativum L. Cloves 

7 Galls  Quercus infectoria L. Fruits  

8 Nigella  Nigella sativa L. Seeds  
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3. Biological control of dry rot 
pathogens by Trichoderma 
spp. under storage conditions:  

Ten Trichoderma isolates (that 

mentioned above in laboratory tests) 

were selected to study their effects as 

biocontrol agent against dry rot pathogen 

under laboratory conditions.  

Potato tubers Spunta cv. were 

carefully chosen free from mechanical 

injury or diseases as far as possible. 

Wounded and unwounded tubers were 

then surface sterilized and inoculated 

with agar discs (5 mm in diameter) from 

cultures of each of the selected 

pathogenic fungi grown on PDA medium 

(7 days old). Four replicates, 3 tubers of 

each, were used for each treatment. Each 

replicate was covered with stretch film in 

foam plate 5 × 15 × 25 cm in diameter. 

The inoculated tubers were incubated at 

room temperature of about 22 – 25°C. 

The control treatment was left without 

fungal inoculation. Percentages and 

disease index of rotted tubers were 

recorded, 5 days after inoculation.  
 

4. Chemical control of potato dry 
rot incidence under storage 
conditions:  

Table (2) Five fungicides were tested 

for control of dry rot disease incidence of 

potato tubers cv. Spunta. The tested 

fungicides were Tachigaren plus 600 SL, 

Uniform 390.39% SE, Redomil M 2587, 

Aleet Express 80% and Rizolex-T in Table 

(2). 

The above mentioned five fungicides 

were involved in storage studies. In two 

seasons, the stored potato tubers cv. 

Spunta were prepared as follows: potato 

tubers were surface sterilized by 

immersing in 0.255 sodium hypochlrite 

solution for 3 minutes and then washed 

several times with sterilized distilled 

water and then left to dry. Inoculation 

technique was achieved by injuring the 

tested sterilized tubers using sterile 

blade and then the tubers were soaked in 

the prepared solution of F. solani isolate 

(10) spore suspension and then left to ear 

dry. The infected tubers were incubated 

for storage in sterilized packing (carton 

box 25 × 25 × 20 cm) for 48 hours. Then 

each box was treated with one of five 

selected fungicides by spraying by 

fungicidal solution (100 ppm) and stored 

at 15°C, 90% relative humidity and 

noticed weekly to the end of experiment. 

The disease incidence was calculated 

% and the reduction of the dry rot 

disease was calculated and recorded in 

comparing to control treatment.   

 
Table (2). Fungicides used in dry rot of potato tubers control.  

 

Trade name Conc. Common name Active ingredients Company 

Tachigaren 
plus 600 SL 

1 cm
3
/L 

Metalaxyl 
hemexazol 

Hemexazol 40% + Metalaxyl 20% + 
inert material 40% 

Syngenta, 
USA 

Uniform 
390.39% SE 

650 
cm

3
/Fed. 

Azoxystrobin 
Minfinoxam  

Minfinoxam + Azoxystrobin 
Syngenta, 

Switherland  

Redomil M 
2587 

2 gm/L 
Mithoxy Metalaxyl 

+ Mancozib 
N-2, 4 Dimethyl N-2-cety-Dit-alanin 
methyl-ester 

Nepon Soda, 
Japan 

Aleet Express 
80% 

1 cm
3
/L 

Fosetyl Aluminum 
80% WP 

Organophosphate  
Payer Crop 

Science, 
France  

Rizolex-T  1 gm/L 
Tolcofos-methyl + 
Thiram (50% WP) 

20% Tolcofos-methyl: 0.0 Dimethyl-
o-(4 methyl-2, 6 dichlorophenyl) 
thiophophat + 30% thiram (TMTD): 
Tetramethyl thiuramdisulfid 

Sumitomo 
chem. Ltd., 

Japan  
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After inocubation period, tubers were 

cut longitudinally via sites of 

inoculations and the rotted tissues were 

weighted. Parameters of inducted dry rot 

depth of rotting are scored. The obtained 

data were recorded and statistically 

analyzed.  
 

RESULTS 

1. Effect of storage periods combined 
with different storage temperature 
degrees on potato dry rot infection: 

Four storage periods combined with 

five storage temperature degrees were 

applied the two summer and Nili 

seasons. The four periods of storage 

were applied with 15 days intervals.  

Data in Table (3) indicate that the dry 

rot disease incidence was affected with 

combined with the different storage 

temperature degrees of both cultivations 

during the two tested seasons, 2015 and 

2016. 

Data in Table (3) show that the least 

periods of storage with the least 

temperature degrees of storage (15 days 

at 3 – 5°C) decreased the dry rot disease 

incidence % in both tested seasons.  

Significant differences were noticed 

between periods of storage which 

combined with different temperature 

degrees as shown in Table (3). 

 

Table (3). Effect of different temperatures with storage periods of F. solani (F10) on 

potato Spunta c.v. under storage condition during (2015 – 2016) seasons. 
 

Storage 
periods  

Temperature  

Disease incidence (DI) (%)  

2015 2016 
Mean 

Nili Summer Nili Summer 

15 days  

3 – 5°C 0.32
i
 0.34

i
 0.32

o
 0.33

o
 0.33 

8 – 10°C 1.42
hi

 1.62
hi

 1.47
n
 1.45

m
 1.49 

13 – 15°C 5.834
g
 5.724

gh
 5.84

k
 5.82

k
 5.80 

Up to 25°C 13.24
f
 13.02

f
 13.19

h
 13.05

h
 13.13 

30 days  

3 – 5°C 1.532
hi

 1.57
hi

 1.65
n
 1.56

n
 1.58 

8 – 10°C 4.80
gh

 6.744
g
 7.08

j
 6.91

j
 6.89 

13 – 15°C 24.99
d
 24.85

d
 24.92

f
 24.80

f
 24.89 

Up to 25°C 35.72
c
 35.59

c
 35.52

d
 35.53

d
 35.59 

60 days  

3 – 5°C 2.79
ghi

 2.86
ghi

 2.53
m

 2.73
m

 2.73 

8 – 10°C 11.24
f
 11.18

f
 11.24

i
 11.21

i
 11.22 

13 – 15°C 31.78
c
 25.86

d
 31.47

e
 29.58

e
 31.17 

Up to 25°C 44.19
b
 44.33

b
 44.62

b
 44.63

b
 44.44 

90 days  

3 – 5°C 4.96
gh

 4.70
ghi

 4.68
l
 4.87

l
 4.80 

8 – 10°C 18.90
e
 18.96

e
 19.00

g
 18.92

g
 18.94 

13 – 15°C 40.99
b
 40.81

b
 41.19

c
 41.02

b
 41.01 

Up to 25°C 52.24
a
 52.62

a
 52.43

a
 52.96

a
 52.56 

 

L.S.D. at 5%  4.28 4.38 0.83 0.93 – 
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2. Disease control: 

A. Plant extracts:  

Eight plant extract materials were 

tested against disease in potato tubers, 

i.e. Cinnamon, Ginger, Thyme, Marjoram, 

Clove, Garlic, Galls and Nigella. The most 

aggressive fungal pathogen isolates from 

the three major pathogenic fungi that 

were isolated from dry rotted potato 

tubers were tested in these trials, i.e. 

Fusarium solani three isolates, i.e. isolate 

(Fs10). 

Three concentrations of each plant 

extract were used in these experiments, 

i.e. 3, 5 and 10%. 

 

Plant extracts at 3% concentration:  

Data presented in Table (4) indicated 

that all tested plant extracts were 

effective on inhibition fungal growth in 

Petri dishes for all five tested isolates.  

 

The least effective plant extract at 3% 

concentration on fungal growth was 

Galls, followed by Ginger, while the most 

effective plant extract at 3% was Garlic 

followed by clove and Marjorum.  

 

Plant extracts at 5% concentration:  

Data presented in Table (5) indicated 

that all tested plant extracts were 

effective on inhibition fungal growth in 

Petri dishes in all tested isolates.  

The least effective plant extract at 5% 

concentration on fungal growth was 

Galls, followed by Ginger.  

The most effective plant extract at 5% 

was Garlic, followed by cinnamon.  

The most effective plant extract of 5% 

on F. solani (isolates F10, 4 and 1) was 

Garlic, followed by Clove. These results 

were similar to the plant extracts at 3% 

but with low percentages as shown in 

Table (5). 

 

Table (4). Effect of different plant extracts at concentration (3%) on F. solani growth 

under laboratory conditions.  

Plant extract 
 
 

Isolates   

Linear growth (mm)  
M

e
a
n

 

C
in

n
a
m

o
n

  

G
in

g
e
r 

T
h

y
m

e
 

M
a
rj

o
ra

m
 

C
lo

v
e

 

G
a
rl

ic
 

G
a
ll
s

 

N
ig

e
ll
a

 

F. solani F10 78.49
a
 85.83

a
 78.16

c
 76.23

a
 73.07

a
 69.11

a
 88.93

a
 80.81

a
 78.83 

F. solani F4 79.65
a
 86.74

a
 82.55

a
 78.72

a
 75.15

a
 73.22

a
 86.51

a
 79.98

a
 80.32 

F. solani F1 78.28
a
 79.16

a
 80.23

b
 73.14

a
 72.74

a
 70.89

a
 87.43

a
 83.12

a
 78.12 

F. oxysporum F19 71.55
a
 85.41

a
 73.14

d
 69.12

a
 68.12

a
 67.13

a
 79.66

a
 86.50

a
 75.08 

F. avenaceum F20 74.28
a
 83.89

a
 78.25

c
 73.46

a
 71.65

a
 70.29

a
 84.26

a
 82.01

a
 77.26 

Mean 76.45 84.21 78.47 74.13 72.15 70.13
 
 85.36 82.48 – 

 

L.S.D. at 5% 15.69 8.23 1.41 11.52 11.52 11.52 11.52 11.52 – 
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Table (5). Effect of different plant extracts at concentration (5%) on F. solani growth 

under laboratory conditions. 

Plant extract 
 
 

Isolates   

Linear growth (mm)  

M
e
a
n

 

C
in

n
a
m

o
n

  

G
in

g
e
r 

T
h

y
m

e
 

M
a
rjo

ra
m

 

C
lo

v
e

 

G
a
rlic

 

G
a
lls

 

N
ig

e
lla

 

F. solani F10 65.43
a
 70.54

a
 64.12

a
 63.66

a
 67.35

a
 65.73

a
 73.11

a
 72.23

a
 67.77 

F. solani F4 65.28
a
 75.36

a
 60.12

 b
 66.93

a
 63.12

ab
 58.18

ab
 76.45

a
 69.11

a
 66.82 

F. solani F1 60.12
a
 73.12

a
 63.33

ab
 68.11

a
 60.08

b
 60.69

ab
 74.29

ab
 70.12

a
 66.23 

F. oxysporum F19 63.64
a
 63.20

 b
 72.27

a
 64.12

b
 71.18

a
 54.20

b
 68.44

b
 65.61

b
 65.33 

F. avenaceum F20 63.29
a
 61.11

 b
 70.21

a
 63.57

a
 69.22

a
 60.11

ab
 66.18

b
 65.04

b
 64.84 

Mean 63.55 68.66 66.01 65.28 66.19 59.78 71.69 68.42 – 

 

L.S.D. at 5% 11.51 11.52 9.12 9.12 9.12 9.12 9.12 9.12 – 

 

Plant extracts at 10% concentration:  

Data presented in Table (6) indicated 

that all tested plant extracts were 

effective on inhibition fungal growth in 

Petri dishes in the five tested isolates.  

All tested plant extracts were affective 

on the same trend of all extracts that 

obtained in 3 and 5% concentrations.  

The least effect of the tested plant 

extracts at 10% concentration on fungal 

growth was Galls, followed by Ginger. 

The most effective plant extract at 

10% was Garlic, followed by Clove. 

 

The same trend was repeated on 
the tested fungi.  

Data in Table (6) also indicated that 

were significant differences between all 

tested plant extracts and their 

concentrations. Also, there were 

significant differences between the five 

tested fungal isolates.  
 

 

B. Control of potato dry rot disease 
incidence using the most effective 
two plant extracts in laboratory 
against five Fusairum spp. Under 
storage condition of potato tubers 
cv. Spounta: 

Data in Table (7) indicated that both 

tested plant extracts, i.e. Garlic and 

Cinnamon, the most effective in 

laboratory tested eight plant extracts. 

Potato tubers cv. Spunta were treated 

with spore suspension of one the five 

species of fusarium individually and 

treated after air drying by one the three 

concentrations of both tested plant 

extracts the stored as mentioned above 

and tested for linear growth (mm). 

 Both plant extracts were effective on 

disease index and minimized potato dry 

rot linear growth with all tested isolates. 

The least effective plant extract 

concentration was Clove (3%), followed 

by Garlic (3%). They reacted by 24.15 and 

22.34% DI, respectively. 
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Table (6). Effect of different plant extracts at concentration (10%) on F. solani growth 
under laboratory conditions. 

 

Plant extract 
 
 

Isolates   

Linear growth (mm)  

M
e
a
n

 

C
in

n
a
m

o
n

  

G
in

g
e
r 

T
h

y
m

e
 

M
a
rj

o
ra

m
 

C
lo

v
e

 

G
a
rl

ic
 

G
a
ll
s

 

N
ig

e
ll
a

 

F. solani F10 40.20
a 

50.11
a
 46.67

a
 38.31

b
 24.00

a
 25.36

a
 50.12

a
 49.33

a
 40.51 

F. solani F4 43.38
a
 53.28

a
 44.52

a
 31.43

c
 25.06

a
 22.14

a
 51.50

a
 48.30

a
 39.95 

F. solani F1 45.00
a
 55.14

a
 48.23

a
 37.50

b
 29.28

a
 23.19

a
 54.70

a
 43.20

a
 42.03 

F. oxysporum F19 44.16
a
 52.19

a
 50.12

a
 48.11

a
 31.64

a
 24.71

a
 56.44

a
 47.75

a
 44.39 

F. avenaceum F20 46.73
a
 50.31

a
 49.14

a
 47.92

a
 28.11

a
 22.08

a
 49.38

a
 41.18

a
 41.86 

Mean 43.89 52.21 47.74 40.65 27.61 23.49 52.43 45.95 – 

 

L.S.D. at 5% 8.51 10.00 9.46 9.46 9.46 9.46 9.46 9.46 – 

 

Table (7). Effect of different concentrations (3, 5 and 10%) of garlic and cinnamon on 

mycelial growth of F. solani under laboratory condition. 

Concentration 
 
 

Isolates   

Linear growth (mm) 

Control  3% 5% 10% 

Garlic Cinnamon  Garlic  Cinnamon  Garlic  Cinnamon   

F. solani F10 18.46
ab

 18.22
b
 12.35

bc
 12.03

bc
 3.18

a
 4.94

a
 25.92

ab
 

F. solani F4 18.09
ab 

20.58
ab

 10.00
bc

 10.18
c
 3.09

a
 3.88

a
 28.15

ab
 

F. solani F1 16.45
b 

17.84
b
 8.11

c
 9.26

c
 2.44

a
 3.04

a
 30.75

a
 

F. oxysporum F19 20.59
ab

 22.17
ab

 15.18
ab

 17.73
ab

 5.77
a
 6.54

a
 27.00

ab
 

F. avenaceum F20 22.34
a
 24.15

a
 18.40

a
 18.88

a
 6.65

a
 6.93

a
 25.36

b
 

Mean 19.19 20.59 12.81 13.62 4.23 5.07 27.44 

 

L.S.D. at 5% 5.24 4.92 5.24 6.17 4.66 5.24 5.24 

 

2.1. Biological control:   

Antagonistic activity of some 
biological control agents under 
laboratory conditions:  

Data in Tables (8 a, b) indicated that 

Fusarium solani great affected by the 

various biocontrol agents in all 

calculated parameters. The highest linear 

growth of F. solani was recorded against 

Trichoderma pseudoconingii (1), followed 

by T. pseudoconingii (2) in the case of F. 

solani (isolate 1). 
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Table 8  b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Control of potato tuber dry  rot  disease during storage 

979 

2.2. Chemical control:  

Five fungicides were tested for control 

of Fusarium solani (the causal pathogen 

of dry rot disease of potato tubers). The 

tested fugnicides were: Tachigaren plus 

600 SL, Uniform 390.39% se, Redomil M 

2587, Aleet Express 80% and Rizolex-T 

(Table 9). 

According to the obtained data from 

the laboratory experiments; (not 

mentioned data); the most effective 

concentration of each fungicide was 

selected for storage experiments. The 

effect of the above mentioned five 

fungicides on dry rot disease incidence 

under storage in cold conditions by 

using infected potato tubers in sterilized 

packing (carton box 25 × 25 × 20 cm) 

were conducted. The recommended dose 

of each of the five above mentioned 

fungicides were used in these 

experiments.  

Data in Table (9) indicate that 

Tachigaren plus 600 SL fungicide at 100 

ppm was the most effective one in 

controlling the dry rot disease incidence, 

followed by Uniform 390, 39% SE and 

Redomil M 2587 fungicides at 100 ppm..  

Significant differences were recorded 

between the five tested fungicides as 

shown in Table (9). 

DISCUSSION  

Furasium dry rot is one of the most 

important postharvest diseases of potato 

tubers occurring worldwide. It infects 

tubers in storage, as well as tuber pieces 

underground after planting. Yield losses 

attributed to dry rot in storage ranged 

from 6 to 25% with up to 60% of tubers 

affected in some cases (Abo El-Seoud et 

al., 2010).  

In storage, many cavities happen on 

the surface tissues of tubers, then in 

these cavities many spore masses 

develop in these internal cavities with 

various colours. After storage in low 

temperature and cold conditions, internal 

tissues often will become firm and dry or 

even powdery (Rowe et al., 1995). 

The occurrence of dry rot disease in 

potato plants in Egypt varied between 

potato growing areas and potato varieties 

with significant differences. The variation 

between climate, environment and soil 

conditions may explain the variation 

between the various in disease 

incidences in the various governorates in 

Egypt. These results confirmed the 

findings of Cullen et. al. (2005), Wharton 

& Kirk (2007), Ocamb (2008) and Peters et 

al. (2008). 

 

Table (9). Effect of different fungicides on F. solani of potato Spunta cv. under storage 

condition during (2015 – 2016) seasons. 

Tested fungicides 

Disease incidence DI (%) 

Mean  
Reduction 

% 
2014/2015 2015/2016 

Nili  Summer  Nili  Summer  

Tachigaren plus 600 SL 5.28 5.09 4.11 5.35 4.96 82.54 

Uniform 390.39% SE 7.38 7.64 8.02 7.48 7.63 73.13 

Redomil M 2587 8.92 9.18 8.75 8.44 8.82 68.94 

Aleet Express 80% 15.29 17.22 16.88 15.93 16.33 42.50 

Rizolex-T 13.40 11.04 10.98 12.54 11.99 57.78 

Control + Pathogen  28.86 29.73 26.11 28.91 28.40 – 

Control  0.00 0.00 0.00 0.00 0.00 – 

 

L.S.D. at 5% 0.22 0.30 0.29 0.26 – – 
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Fusarium solani was the main causal 

organism of dry rot disease of potato 

tubers in the Egyptian potato growing 

fields. In the last two decades, the 

incidence of dry rot in potato tubers were 

recorded high levels in sandy soils.  

Different control measures such as 

cultural practices, planting of tolerant 

resistant cultivars, clean seed, crop 

rotation and fungicides application are 

necessary for disease control 

(Rekamovic et al., 2015). 

Eight plant extracts were involved in 

these studies, i.e. Cinnamon, Ginger, 

Thyme, Marjoram, Clove, Garlic, Galls 

and Nigella. Each of the extracts was 

prepared in three concentrations, i.e. 3, 5 

and 10%. 

All tested plant extracts were effective 

on inhibition fungal growth in Petri 

dishes for all five tested isolates (in 3% 

concentration). 

The most effective plant extract at 5% 

was Garlic, followed by Cinnamon. On F. 

solani (the three tested isolates: F10, F4 

and F1) were affected by Garlic, followed 

by Clove at 5%, and these results were 

similar to that noticed by 3% 

concentration, but with highly effect and 

low fungal growth.  

As for plant extracts in 10% 

concentrations, all tested plant extracts 

were effective on inhibition fungal growth 

in Petri dishes and the effects were at the 

same trained of all extracts that obtained 

in 3 and 5% concentrations. Significant 

differences were noticed between all 

tested plant extracts, as well as their 

tested concentration (3, 5 and 10%). 

These results are in accordance with 

those obtained by Dulli  

et al. (2011), Liximg Dong & Xue Huali 

(2014), Pagnussatt et al. (2014), Zaker 

(2014), Gonzalez-Alvarez et al. (2015), 

Mvuemba et al. (2015) and El-Sherbiny et 

al. (2016). 

In storage conditions, the most 

effective plant extract was Garlic at 10% 

concentration, followed by Clove at the 

same concentration. The best control 

was obtained by Garlic 10% when treated 

on potato tubers infected with F. solani 

isolate 10, followed by Clove 10% against 

F. solani isolate 1. 

All disease incidence (DI) were 

minimized by raising the plant extracts 

concentrations that treated on potato 

tubers cv. Spunta that infected with the 

tested five isolates of Fusarium spp. 

These results were similar to the 

results obtained by Bahardwaj (2012), 

Zaker (2014) and Gonzalez-Alvarez et al. 

(2015). 

Antagonistic activities of some 

biological control agents under 

laboratory conditions were conducted in 

Petri dishes on PDA medium against five 

isolates of fungal pathogens. The fungal 

pathogens were Fusarium solani (three 

isolates: 10, 4 and 1), one isolate of F. 

oxysporum (F19) and one isolate of F. 

avenaceum (F20). Ten isolates of 

Trichoderma spp., i.e. T. harzianum (three 

isolates: 1, 2 and 3), two isolates of T. 

hamatum (isolates 1 and 2), one isolate of 

T. viride, two isolates of T. koningii 

(isolates 1 and 2), and two isolates of T. 

pseudokoningii (isolates 1 and 2) were 

used for determination the antagonistic 

activities against the above mentioned 

fungal pathogens.  

Fusarium solani great affected by the 

various biological control agents in all 

calculated parameters. The highest linear 

growth of F. solani was achieved against 

T. pseudokoningii isolate (1), followed by 

T. pseudokoningii isolate (2). The best 

biological control was recorded by T. 

harzianum isolates (1, 2 and 3) against F. 

solani isolates (10, 4 and 1). All bioagent 

actions parameters were noticed by 

various eight Trichoderma spp. isolates 

against the five Fusarium spp. isolates, 

i.e. fungal growth contact, inhibition 

zone, as well as over growth.  
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These results were similar to the 

results obtained by Pratella & Mari (1993), 

Gould et al. (2008), Gachango et al. 

(2012), Glez et al. (2013) and Krik et al. 

(2013). 

Five fungicides were tested for control 

of Fusarium solani; the causal pathogen 

of dry rot disease of potato tubers; the 

most aggressive isolate in pathogenicity 

tests (F10). The tested fungicides were: 

Tachigaren plus 600 SL, Uniform 390, 

39% SE, Redomil M 2587, Aleet Express 

80% and Rizolex-T. The effect of these 

fungicides on dry rot disease incidence 

under storage in cold conditions by 

using infected potato tubers cv. Spunta 

stored in sterilized packing (carton boxes 

25 × 25 × 20 cm) were conducted. The 

recommended dose of each of the 

fungicides were used.  

Tachigaren at 100 ppm was the most 

effective one in controlling the incidence 

of dry rot disease, followed by Uniform 

and Redomil fungicides at 100 ppm also. 

The reduction of disease incidence was 

between 82 to 73% with these best three 

fungicides. Significant differences were 

noticed between the five tested 

fungicides.  

Many investigators were studied the 

fungicidal effects on potato tubers and 

dry rot disease control, and they 

recommended they results for 

application as Bang (1992), Stachewicz et 

al. (1992), Idrees et al. (2009), Daami 

Remadi et al. (2010), Cwalina Ambroziak 

and Trrojak (2011), Gachango et al. (2011) 

and  Taskeen-un-Nisa et al. (2011). 
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 مكافحة مرض تعفن درنات البطاطس أثناء التخزين
 

 أحمد حسن فرج ،جمعة عبد العميم عامر ،محمد أحمد عوض
 شبين الكوم -جامعة المنوفية  –كمية الزراعة  –النبات الزراعي قسم 

 الممخص العربى
يجناز نتنا ا البحنث فني تُصاب البطاطس في الحقل والمخزن بالعديد من الأمراض الفطرية مثل العفنن الجنا و ويُمكنن  

 التالي:
للإصابة بنالمرض، وعمنى العكنس منن فلن  فن ن  %م قمَّل بشدة °5 – 3ثبت من التجارب أن التخزين عمى درجة حرارة 

ع حندوث العندوو وشندة ابصنابة فني درننات البطناطسو فني تجنارب °05م ودرجة °02 – 81التخزين عمى درجة  م قد شجَّ
فني درننات البطناطس باسنتخدام مُستخمصنات ما ينة لأنسنجة نباتينة مُختمفنة، تنم اختبنار مُقاومة حدوث مرض العفن الجنا  

استخدام ثمانينة مُستخمصنات نباتينة بتركينزات مُختمفنة حينث تنم الوصنول  لنى أن أفخنل المُستخمصنات النباتينة فني مُقاومنة 
مُستخمصاتو تم اختبنار تنيثير هو أفخل ال %82، 5، 3المرض عمى صن  البطاطس سبونتا كان مُستخمص الثوم بتركيز 

، وكاننت اخختبنارات معمميناي فني عممينة %82، 5، 3المُستخمصات النباتية الثمانية مُنفردة وكنل مُسنتخمص بنثتث تركينزات 
تخنناد لمفطننر المُمننرض عمننى بي ننة افا يننة مُخننا   ليلننا المُسننتخمص النبنناتي بتركيننز  واحنند  فنني أطبننا  بتننر و تننم اختبننار 

رشاي عمنى درننات البطناطس التني تنم عندواها بنيقوو  %82، 5، 3وهما الثوم والقرفة في ثتث تركيزات  مُستخمصات نباتين
التخنناد كا نننات تخنناد حيويننة مننن جنننس الترايكودرمننا فنني مقنندرتلا عمننى  82و تننم اختبننار F10عننزخت الفيوزاريننوم سننوخني 

وعزلنة منن  (F10  ،F4  ،F1  بابخنافة  لنى عنزخت الفيوزارينوم سنوخني  الحيو  مع أقوو العزخت الفطرية فني أطبنا  بتنر 
(و أثَّرت فطريات التخاد الحيو  بدرجة  كبيرة  F20(، وعزلة من الفطر فيوزاريوم أفيناكيوم  F19الفيوزاريوم أوكسيسبوريم  

ارنة بالدرنات المُعدية فقنط دون م وفل  بالمُق°02 – 81عمى خفض نسبة ابصابة تحت ظرو  التخزين العادية في حرارة 
بنالفطر فيوزارينوم سنوخني وفلن  المُعاممة بكا نات التخاد الحيو و تم اختبار خمسة مُبيدات فطرية لمُعاممة الدرنات المُعدينة 

 جزء في المميون(و 822أثناء تخزين الدرنات في صنادي  كرتون بالجرعة المُوصى بلا  
 
 
 
 
 
 
 
 
 
 

 السادة المحكمين 
  الجيزة -معلد بحوث أمراض النباتات       ووأحمد أبوريا الكفرا /أود

    جامعة المنوفية -كمية الزراعة       محمد محمد عمار أود/
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