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ABSTRACT SRR e

The experiment was set up in a completely randomized design with :ﬁmr r_ePffC‘f”U”S i the Pfrhofogy
laboratory of the Department of Crop Protection, University of Maiduguri, Ma'd”g“” fo evaluate ""f‘?
effect of aqueous extract of neem leaf solution on the control of soft rot disease of p‘;m“’ ‘()Erwmm
carotovorum ssp. Carotovorum).The treatments were prepared in four concentrations; 10%, 2.'3? /5,‘ 50%,
100% of the neem extract and distilled water as control. The result showed that the lowest incidence
(p<0.05) and severity of soft rot were obtained on tubers treated with the concentrated neem leaf
solution while the control (0%) had the highest disease incidence and severity. Hence, aqueous
Azardirachta indica leaf solution was found to be effective in reducing bacterial soft rot disease of

Solanum tuberosum. Further studies are required to determine the actual active ingredient(s) responsible
Jor the fungicidal effect of Azardirachta indica.

Keywords: Azardirachta indica, Concentrations, Erwinia carotovorum, Solanum
tuberosum

INTRODUCTION

Potato, Solanum tuberosum (L) belongs to the family solanaceae, is indigenous
to South America. It was introduced to Britain probably before the sixtee
about 80% of the World production is in Western Europe, U.S.S.R and
1978). In Nigeria, the cultivation of potatoes started in the early 20™ ce
now its cultivation is still on a very limited scale. The factors responsi
development include unsuitable climatic conditions, diseases and inse
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isease control methods suc

increased tuber losses due to the soft rot infection. Several di
as hot water treatment (Shirsat ef al., 1991) and air-drying of tubers (Bartz and Ke_lman,
1985b) have been tried with varying scale of success. Chemical con_trol of _the dlsgase
has not been successful even in the developed countries. T‘r}als with sodlufn
hypochlorite, chlorine dioxide and 5-nitro-8-hydroxyquinoline elimu.lated- tl:le 1bactena
mostly on tuber surfaces (Harris, 1979). The use of products of plant origin 1S much
safer but these products are applied mostly in insect pest management than cor_ltrol of
microorganisms. However, use of plant extracts such as ginger rhizomes, garlic bulb
and aloevera have been used in controlling fungal pathogens (Amadioha, 1999; Obagwu
et al., 1997; Ahmed and Beg, 2001). Neem tree derivatives have been used as pest
control in rural areas of developing countries (Ganguli, 2002). All parts of the neem tree
have medicinal properties and are used for many different medical preparations.
Ganguli (2002) reported that neem is used for the treatment of scabies mite and also, it
is effective in treating infestation of lice in humans. Ibrahim et al., (1987) reported that
neem tree extract treatment have favourable effect on sprouting in stored yam, as it was
. able to suppress sprouting for 5 months in stored yam tubers (Dioscorea rotundata).
This paper reports the efficacy of neem leaf aqeous solution in reducing potato tuber
soft rot caused by Erwinia carotovora ssp. carotovora.

Objectives of the Study

The broad objective of this study is evaluation of aqeous neem(Azardirachta
- indica) leaf solution for the control of bacterial soft rot of potato tubers (Solanum
- tuberosum).The specific objectives are to: _
(i) evaluate the effect of neem aqueous leaf solution on the control of potato tuber soft
rot disease induced by Erwinia spp.
(ii) determine the concentration of the solutions that best control the disease.

. LITERATURE REVIEW

Potatoes are commonly attacked by pathogens such as fungi, bacteria and
- viruses in the field, transit and storage. Potato tuber soft rot disease is caused by
- Erwinia carotovora, ssp. Carotovora and Erwinia chrysanthami because of the high
temperature (Perombelon and Lowe, 1975).Losses in storage solely depend on the
storage conditions and therefore losses can be limited by maintaining favourable
'. :thditions in the store (Bdilya 1995). It was observed that rottening takes place very
-?pidly in warm, humid conditions than in cooler environments.Thomas et al., (1979),
reported that the major factors limiting the storage of potato tubers in the tropical region
is bacterial soft rot and it is favoured by the high temperatures in storage. In a study
with several Indian cultivars, they obtained losses of about 30- 70% in storage due to
the presence of Erwinia carotovora during 2-4 months storage period at 27-32%.
Lenticels, wound inflicted on tubers during harvesting, handling and transportation
provide an avenue for the entry of rot causing pathogens before reaching the store
(Perombelon 1973). Gusev,(1980) reported that high Nitrogen fertilizer (N2 Pgy Kgo)
1g growing period favour rotting of stored tubers while tubers with high phosphorus
and potassium (Neo P120 Keo Neo Peo K120) decreased infection.

- Lipson (1967), Lund and Nicholis (1970), and Cromarty and Easton (1973)

noticed that damp storage conditions resulting from high relative humidity and high
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temperature encourage tuber deterioration caused by ShOﬁl f‘}t. ﬁﬂgﬂin :cl?r;[
have been reported by Perombelon and Lowe (1975). The lowe s
of bacterial soft rot disease was recorded when potato ‘tubers \c-i\er"c fdt.c
sodium hypochlorite solution (Abdullanhi, 1999). Neem pro _U(fésl a\';
eXtensively in insect pest management (Stoll, 1998). Some funglcEl x ;:n b

activity of that product has also been reported (.Stoll., 1998), (Emeche € and Alap;
1997). The lack of appropriate storage facilities in Nigeria has led to high losses of
Potato tubers in transit and storage thus the ‘séarch for efféctive and cheap methog of
controlling the disease in storage became essential.
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MATERIALS AND METHODS
The Study Area |

The experiment was set up in a completely randomize design with four

replications in the pathology laboratory of the Departmet:xt of Crop Protection
University of Maiduguri, Maiduguri, North eastern part of Nigeria.
Sampling Technique angd Sample Size

Potato tubers showing soft rot Symptoms were procured from two markets

in Maiduguri metropolitan. The selected rotten tubers
polyethylene bags for 2-3 days in l-he laboratory

T1 = (100%) undiluted extract
T>=(50%) 50% extract added to 50% of water
T5=(25%) 25% extract added to distille

Ts= (10%) 10% extract added to distilleq Wwate
Control= distilled water al

6hours ang 12 in inoculums were
clean and sterilized basins. Mojst 1 ; ¢ 30 minutes anq jncubated in

bottom of each basin to 5
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maintain high relative humidity in the basin. The experiment was evaluated on daily

basis for three days.

| Methods of Data Collection

' Evaluation was based on incidence and severity of soft
Incidence was base on number of tubers infected in each replic
percentage of the total number of tubers replication. Severity
observation of the total area of tuber infected or covered with rot lesion.
Percentage area of tuber covered with rot lesion was based on a scale of 0-3.

rot disease development.
ation and expressed as a
was based on visual

0 = no infection

1 = 1-20%of tuber covered with rot lesions

2 = 21-40% of tuber covered with rot lesions

| 3 = 41-60% of tuber covered with rot lesions

4 = 61-80% of tuber covered with rot lesions

i 5 = 81-100% of tuber covered with rot lesions

The severity of rot was then computed using the formula

AS= D85 100

) N x5

" Where ¥n = summation of individual severity rating.
N = Total number of tubers observe

5 = Highest score on the severity scale

Methods of Data Analysis
All the data collected were subjected to analysis of variance (ANOVA) using

SAS (SAS, 2003). Treatment means were separated using Duncan multiple Range Test
(DMRT).

RESULTS
In Table 1, there was significant difference among the treatments for the

~ incidence of soft rot discase at 10% aqueous neem solution (T4) having the lowest
* incidence. But no significant difference among the treatments for the severity of the
' disease, although the lowest incidence was recorded at 100% aqueous neem solution
~ (Ty) in 2008.Similarly,in 2009 there was significant difference among the treatment

‘with T4 (10% aqueous neem solution) having the lowest incidence of soft rot disease.
- However, significant difference was observed in the severity of disease in 2009 with T,
" (100% aqueous neem solution) having the lowest severity of soft rot for potato tubers
- punctured and submerged in inoculums and aqueous neem solution for 12hours. Table 2
- showed significant difference among the treatments with T; (100% aqueous neem
' solution) having the lowest incidence of soft rot disease. So also, there was significant
difference (p<0.05) in the severity of soft rot in 2008. In 2009, significant difference
‘was recorded for both incidence and severity of soft rot with T, being the lowest
incidence and severity of the disease for potato tubers submerged in inoculums and
aqueous solution for six (6) hours. There were clear significant difference in 2008 and
0 for both incidence and severity of soft rot disease. The lowest incidence and
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s submerged in inocy|y, -
severity were recorded in T; in both years for potato RS . MS$ ang
. fwe
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aqueous neem solution for thirty (30) minu

DISCU%?: ?op:lsrot disease incidence tends to decrease with highest strength Ofﬂqumug

neem solution concentration. There was a sharp dlizltjit;z “Tl'(;ulaj igi:ig::igc{:: 121(’: l::tzsc::orhlifn
treated with 100% concentrat‘ed aqueous neem ;0 ease'd while the severity of Soﬁﬁ S0
decreased as time of submersion in inoculation decreased, v o Décreagad i
decreased as the concentration of aqueous neem so]utlor} lnf:reahs t.. ft:_a.se m_the
severity of soft rot of tuber, was synonymous with red'ucuon n lt € llxmﬁ Ohln(_l‘-‘u!fltinn_
Hence, the tubers submerged for 12 hours as shown in Table 1, whic bs OWS hlghe.sl
severity of disease compared to the tubers in Table 2 and 3 that Wf:r'i:1 .51}11 r-nt;lrged for six
hours and thirty minutes respectively. Temperature as a factor w 'Ch 1ntluences the
condition for preservation of potato quality rmgh’t have‘played an 1mportant role jp
increasing the rate of rotting of tubers. Although, incubation of tubers was done under
room temperature, increasing the rotting of tubers occurred due to the hot weather ang
high atmospheric temperature, Thomas et al., (1979) observed thatﬂpathogenlmty of
these bacteria increased with increased in storage temperature up to 37" ¢ and above. The
botanical pesticides have found much usage in insect pest management (Stoll, 1998)
than the control of microorganisms. This might be partly due to the mode of action of
some of the plant products which exhibit repellant properties. Neem seed oil and
aqueous extract have both insecticidal and repellant properties and have been used in
the control of storage pests (Maina and Lale 2004, 2005). Garlic and neem products
have also shown some antimicrobial properties and have been used in the control of
fungal pathogens (Stoll 1998; Obagwu et al., 1997). In this study, the neem leaf
aqueous solution have also shown some antimicrobial properties by reducing

CONCLUSION

The neem leaf aqueous extracts significant] SNy :

Y reduced rity
O s tuost soft rot and could thercfore be used tg regque: Rk s el
storage. Spraying of tubers requires | olume of extracts ang is much easier to apply
thus could be easily adopted by farmers, However, more - b i naaded ii0
determine the degree of penetration of the extracts in ) esearch is n A
the efﬁcac:y of the extract in controlling lateng infection which § : ode
of contamination c_Jf potato tubers by this pathogen, 1ch 1s the predominant m

ess v,
f:
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RECOMMENDATIONS

Therefore neem le ' : g T
T ::;f nLL?-l leaf aqueous extract can be used in reducing the incidence and
SV -d'y : ‘ptl O solt rot. Further studies are required to determine the actual active
ingredient(s) that responsible for the fungicidal effect of neem (4zadirachta indica)
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Appendix

Table 1: Effect of different concentrations aqueous neem solution on the incidence and severity of potato tuber soft rot disease in
2008 and 2009. Potato tubers punctured and

submerged in inoculum and submerged in aqueous neem solution for twelve FIZJ houis__
Treatment Incidence (%) Severity (%) Incidence(%) Severity (%)
3 (]
Aqueous Neem Solution (%) T 555 o5 S
Control 95.0° 705 9.5° 70.0°
100 100.0° 65.5 100.0" 50.0°
50 97.5 72.5 80.5° 60.0*
25 100.0" 70.0 92,5° 70.0°
10 75.0 68.0 72.5° 68.0°
SEx 423 6.30 45 6.8
Significance - Ns & :
Means followed by the same letter within the column are not signi

ficantly different.* Significant at 0.05 probability ns - Not
significant. Source :- ( SAS, 2003)

Incidence (%) Severity (%) Severity (%) .
2008 3008 2000 2000

Conel 97.0° 350.5° o8 :

100 ' 50.0° 16.5" a5 17

& _ , 70.0° 23.0° 68.0° 18.9°

0 \ 52.0° 19.0° 51,08 20.1°

10 70.0° 250,0* : :

SE=

Means followed by the same letter with
significant. Source :- ( SAS, 2003), -

i
:
;




