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A B S T R A C T 

Date Palm (Phoenix dactylifera L.) infected with sudden decline disease problem caused by Fusarium solani is 
considered as one of the most severe problem in Khairpur, Sindh, Pakistan. F. solani are thought to be a causative 
organism for this epidemiological problem.  Six fungicides were tested   such as Bavistin D.F, Topsin-M, Alliette, 
Ridomil gold, Mancozeb and Copper oxychloride at 0.5, 1.5 and 2.5 (g) concentrations against F. solani in potted 
date palm seedlings under greenhouse conditions. The result revealed  that all fungicides significantly 
reduced the infection of F. solani on treated plants as compared to the control (un-treated plants. The significant 
differences obtained in terms of root and shoot length than untreated/control plantlets. The maximum root length 
was recorded using Bavistin D.F that also appeared as highly effective in terms of reducing the disease severity 
followed by Topsin-M, Alliete and Ridomil Gold whileMancozeb and Copper oxychloride were appeared as least 
effective. 
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INTRODUCTION 

Khairpur along with Makran district is the major date 

producing areas and source of about 80-90% of dates 

export from Pakistan. Since decade both areas are 

suffering from numerous pest and pathogen problems. 

Sudden Decline Disease (SDD) is one of the most 

problematic diseases of date palm (Phoenix dactylifera 

L.) and destroyed several orchards and dispersed trees 

in Khairpur, Sindh, Pakistan. This disease is caused by a 

soil born fungus F. solani, which is threatening date palm 

industry in this region (Maitlo et al., 2009; Abul Soad et 

al., 2011. The number of infected trees by this pathogen 

is increasing day by day but some areas of district 

Khairpur are considered as infection spots (Abul Soad et 

al., 2011). The disease progresses in infected date palm 

tree from base to apex. The initial symptoms occur on 

the lowest outer leaves of the middle crown. The color of 

the affected leaves change from normal green into pale 

green to yellow followed by discoloration of pinnae and 

spines with some dark spots and brown short streaks on 

the dorsal side of rachis and as the disease progresses, 

the symptoms appear on other leaves also showing 

profound yellowing; later on they became completely 

dead (Maitlo et al., 2014).The symptoms are similar to 

world famous bayoud disease of date palm caused by a 

destructive soil born fungus F. oxysporium f. sp. albedinis 

(Al-Akaidy, 1994). Bayoud first originated in North 

Africa particularly in Morocco, where more than 12 

million trees of date palm have been destroyed within a 

century (Djerbi, 1983). The dominant fungi associated 

with date palm death and decline in Morocco were 

isolated and identified as F. oxysporum, Diplodia 

phoenicum, Ceratocystis radicicola and Phomopsis 

phoenicola (Ellis, 1977; Rattan and Al-Dboon, 1980; 

Mousiri et al., 2000). 

The date palm crop can be protected from sudden 

decline disease by thoroughly spraying fungicides on 
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whole tree or infected parts e.g. leave, stem and root 

against this disease. Every fungicide has its own mode 

of action and effects, some are broad systematic while 

others are target specific. The use of fungicides for the 

control of plant diseases is a common practice all over 

the world. There are several reports available in 

which fungicides have been used to control the plant 

diseases caused by soil born pathogens (Soad et al., 

1982; llieseu et al., 1985; Rajput et al., 2006; Iqbal et 

al., 2010; Govindappa et al., 2011; Ahmed et al., 2012). 

Mahmood and Gill (2002) tested two fungicides 

Topsin-M and Benlate at various concentrations and 

found that Topsin-M at 50 ppm inhibited completely 

colony growth of Botryodiplodia theobromae, whereas 

Benlate at 100 ppm proved to be more effective 

against C. gloeosporioides. 

The objectives of current study was to evaluate six 

different fungicides against the F. solani in potted date 

palm plantlets under control conditions and to 

determine the effect of soil amended fungicides on 

growth of inoculated and un-inoculated plants. 

MATERIALs AND METHODS 

The experiment was conducted at Date Palm Research 

Institute (DPRI), SALU, Khairpur in 2010. The plant 

material was obtained from DPRI Nursery. 

Pathogen inoculum: The Pure culture of F. solani was 

isolated from different parts of affected date palm tree 

and maintained on potato dextrose agar (PDA) at room 

temperature. 

Fungicides: The six different fungicides were used and 

grouped into 2 categories on the basis of their efficacy; 

Systemic and Contact fungicides. The systemic 

fungicides comprised of Bavistin D.F (Benzimidazole), 

Topsin M (Thiophanatemethyl), Ridomil gold 

(Phenylamide) and Alliette (Phosphonate) while the 

Contact fungicides comprised of Mancozeb 

(Dithiocarbamate) and Copper compound (copper 

oxychloride) (Table 1). 

Table 1.   List of fungicides and their active ingredients used against F. solani. 
Trade Name Chemical Name Active ingredients Formulation Chemical group Mode of Action 

Bavistin D.F Carbendazim 50% Carbendazim 50% WP Benzimidazole Systemic 
Topsin-M Thiophanate-methyl 70% Thiophanate-

methyl 
70% WP Thiophanate-

methyl 
Systemic 

Ridomil Gold  Methyl N-(2,6-
dimethylphenyl)-N-
(methoxyacetyl)-D-
alaninate 

Mefenoxam (47.6%) 25 WP Phenylamide Systemic 

Aliette Fosetyl-aluminum 80% Fosetyl-
aluminum 

80%WP Phosphonate Systemic 

Dithane M-
45 

Mancozeb 80% Mancozeb 80% WP Dithiocarbamate Contact 

Copper 
oxychloride 

Copper oxychloride 50% Copper 
oxychloride 

50% WP Copper compound Contact 

 

Pot experiment: The healthy two months old date 

palm potted plantlets were inoculated with fresh 

culture of F. solani at 10 ml/plantlet along with 2 kg 

sterilized soil and kept under control conditions at 

DPRI greenhouse. The six different fungicides were 

applied such as Bavistin D.F, Topsin-M, Alliette, 

Ridomil gold, Mancozeb and Copper oxychloride at 

0.5, 1.5 and 2.5 (g) concentrations and potted 

plantlets without any fungicide were considered as 

control.  After 45 days of application plantlets were 

uprooted and the data related to plant growth like 

shoot length & weight and root length & weight was 

recorded. The disease severity was calculated with 

following formula as described by Baudian (1988) and 

Abdalla et al., (2000) using scale:  

0-5 = 0: No infection.  

1 = 1-10% damaged/ dark area around point of infection   

2 = 11-25% gradual wilt occurred on plantlets 

3 = 26-50% gradual wilt occurred on plantlets 

4 = 51-75% gradual wilt occurred on plantlets 

5 = 76-100% Died plantlets 

The infection percent and disease severity was 

calculated with the help of following formula: 

Infection % =
Number of pieces colonized by the fungus

Total number of pieces studies
× 100 

Layout of the experiment: Each treatment comprised 

of three replicates. Randomized Complete Block Design 

was used and data were subjected to analysis of 

variance. Separation of means among treatments was 

determined using L.S.D test at 5% and 1% level of 
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significance (Steel et al., 1997). 

RESULT AND DISCUSSION 

The efficacy of six different fungicides was tested against 

F. solani the causative pathogen of sudden decline 

disease of date palm under greenhouse conditions in 

potted date palm plantlets. The obtained results showed 

that all fungicides significantly reduced the infection of 

fungus as compared to control at different 

concentrations but Bavistin, Topsin M, Alliette and 

Ridomil Gold at 2.5 (g) concentration were found to be 

the most effective in reducing the infection and disease 

severity. Whereas, copper oxychloride and Mancozeb 

appeared as less effective. 

Effect of different fungicides on disease severity: The 

data presented in Figure 1 indicated that Bavistin D.F 

appeared as highly effective in terms of reducing the 

disease severity followed by Topsin-M. While, Alliete and 

Ridomil Gold were moderately effective as compared to 

Mancozeb and Copper oxychloride. It was also observed 

that the higher dosage of all fungicides were most 

effective in reducing the disease severity as compared to 

the lower ones. The disease severity percentages of 

different fungicides against F. solani inoculated potted 

plantlets at 0.5, 1.5 and 2.5 g/l concentrations were 

recorded is as follows: Bavistin D.F (15, 10 and 5) 

followed by Topsin M (20, 15, 10), Alliette (25, 20,15), 

Ridomil gold (30, 25 and 15), Mancozeb (55, 50, 45) and 

Copper Oxychloride (65, 60 and 55) as compared to 

untreated but pathogen inoculated plants (95.67%) 

respectively.

 
Figure 1. Effect of different fungicides on disease severity on date palm plantlets inoculated with Fusarium solani. 

 

Figure 2. Effect of different fungicides on root length of date palm plantlets inoculated with F. solani. 

The effectiveness of a fungicide depends on its innate 

toxicity and permeation. When applying on the surface 

of plant organs, fungicides destroy fungal spores or 

suppress germination tubes, hyphae and other fungal 

structures. However, the effectiveness of host resistance 

is curtailed by the occurrence of pathogenic races e.g. F. 
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oxysporum (Jimenez-Gasco et al., 2004). As for as the 

phenomenon behind the supreme efficacy of Systemic 

fungicides over Contact fungicides is concerned Jacob 

and Neumann (1987) in his findings mentioned that the 

protecting fungicides remain on the surface of the plant, 

do not penetrate in it or translocate within it, and have 

little or no effect on the pathogen established in plant 

tissue. While, the systemic fungicides are absorbed by 

the plant and translocate in it over the longer distance. 

In such a way, systemic fungicides translocate through 

the xylem and relatively small number of them has an 

ability to translocate basipetally in the phloem. 

 
Figure 3. Effect of different fungicides on shoot length of date palm plantlets inoculated with F. solani. 

 
Figure 4. Effect of different fungicides on root weight of date palm plantlets inoculated with F. solani. 

 
Figure 5. Effect of different fungicides on shoot weight of date palm plantlets inoculated with F. solani. 
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Figure 6. Effect of different fungicides on disease infection rate of date palm plantlets inoculated with F. solani  

Similarly, Ilyas et al., (1992) while working on wilt in 

chickpea tested ten fungicides against the mycelial 

growth of F. oxysporum using soil drench method in 

potted plants in green house and found Benomyl as 

most effective followed by Rhizolax and Thiophanate-

methyl. 

Effect of different fungicides on root and shoot 

length: The pathogen inoculated potted plantlets 

treated with different fungicides showed significant 

differences in terms of root and shoot length than 

untreated/control plantlets (Figure 2 & 3). The 

maximum root length was recorded using Bavistin D.F at 

0.5, 1.5 and 2.5 g/l concentrations (9.2, 9.9 and 10.5) 

followed by Topsin-M (6.5, 6.5 and 7.16 cm), Alliette 

(5.7, 6.4 and 6.7 cm) and Ridomil Gold (5.2, 5.3 and 5.9 

cm) respectively. However, minimum root length was 

recorded in plants treated with Mancozeb at 0.5, 1.5 and 

2.5 g/l concentrations (4.2, 4.5 and 5.1 cm) and Copper 

oxychloride (3.2, 4.2 and 5.5 cm) respectively as 

compared to the lowest root length obtained on control 

or untreated plantlets (2.1 cm). The results showed that 

the high dosage of all fungicides increased the root 

length as compared to their lower dosages. Whereas, the 

highest shoot length was recorded using Bavistin D.F at 

0.5, 1.5 and 2.5 g/l concentrations (19.3, 20 and 20.3 cm) 

followed by Topsin-M (13.9, 14.7 and 15.6 cm) whereas 

Alliette was recorded (11.5, 12.5 and 14.6 cm) and 

Ridomil Gold (11.5, 12.3 and 11.5 cm). The lowest shoot 

was observed in plants treated with Mancozeb (9.8, 10.2 

and 12.5 cm) and Copper oxychloride (7.6, 8.2 and 9.3 

cm) as compared to control (4 cm). 

Effect of different fungicides on root and shoot 

weight: However, maximum root weight was obtained 

in plantlets treated with Mancozeb at 0.5, 1.5 and 2.5 g/l 

concentrations (0.8, 1.2 and 1.5 g) followed by Bavistin 

D.F (0.7, 1.1 and 1.4 g), copper oxychloride (0.3, 0.9 and 

1.3 g), Ridomil Gold (0.9, 1.2 and 1.2 g), Topsin M (0.3, 

0.6 and 0.8 g), Alliette (0.1, 0.2 and 0.4 g) as compared to 

the control or untreated plantlets (0.2 g) (Figure 4). 

The maximum shoot weight was recorded in plantlets 

treated with Bavistin D.F at 0.5, 1.5 and 2.5 g 

concentrations (16.7, 17.8 and 19.6 g) followed by 

Topsin M (13.8, 14.3, 14.3 g), Alliette (10.8, 11.7 and 

12.7 g), Ridomil gold (9.5, 10, 10.9 g), Mancozeb (8.2, 8.3 

9.2 g) and copper oxychloride (6.2, 7.1 and 8.2 g) 

respectively as compared to control (5.1 g) (Figure 5). 

Pathogen infection 

All fungicides significantly reduced the infection of F. 

solani as compared to the control or untreated plantlets. 

Among six fungicides Bavistin D.F and Topsin M were 

the most effective fungicides in reducing the infection of 

the pathogen inoculated date palm plantlets. The 

plantlets treated with Bavistin D.F at 0.5, 1.5 and 2.5 g/l 

concentrations showed 15, 10 and 5%  followed by 

Topsin M (20, 15 and 10%), Alliette (25, 20 and 15%), 

Ridomil gold (30, 25 and 20%), Mancozeb (40, 30 and 

25% ) and Copper oxychloride (50%, 45% and 35%) 

respectively as compared to control (95%). east effective 

fungicides produced maximum infection as compared to 

the other fungicides (Fig. 6). 

Many plant pathologists reported that several fungicides 

decreased the percentage of infection and disease 

severity (El-Zawahry et al., 2000; Abdalla, 2002; Arain et 

al., 2012). Generally, the fungicides application reduced 

the disease index before getting infection compared to 

the application after the infection. Our results are in 
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close confirmation with the findings of Khanzada et al., 

(2005) who recorded that wilt and dieback of mango 

caused by soil borne fungus was controlled by spray of 

carbendazim. Similarly, Watkins et al., (1977) have also 

reported the broad spectrum systemic fungicide is 

beneficial for the decreasing of disease incidence of date 

palm. 

CONCLUSION 

Sudden Decline Disease is a most problematic disease to 

the date palm orchards of the Khairpur region caused by 

F. solani and is much similar to the notorious Bayoud 

disease of date palm. The six different fungicides were 

tested against the F. solani in potted date palm plantlets. 

All the three concentration of Bavistin fungicide 

followed by Topsin-M was the best fungicides produced 

significantly maximum shoot length and weight as well 

as maximum root length and weight. The result 

showed that all fungicides significantly reduced the 

infection of F. solani on treated plants as compared to 

the control. The growers are recommended to apply 

systemic fungicides to control Sudden Decline Disease 

problem of date palm at early stage of infection while the 

highly infected date palm trees or trees in advanced 

stage must be removed from the orchards to stop further 

spread of disease in the neighboring areas. 
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