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EPIDEMIOLOGICAL SURVEY ON THE INCIDENCE AND
SEVERITY OF PURPLE BLOTCH OF ONION INBANGLADESH

BY
. KHAN 'MD. NURUDDIN FAYSAL

ABSTRACT

.An epidemiological survey on the incidence and severity of purple

blotch of onion was conducted during ·onion growing seasons of the year

2007-08, 2008-09 and 2009-10 (Winter- September to March) in the major

onion growing areas viz. Vasanchar (Faridpur), Jitka (Manikgonj), Sayedpur

(Comilla), Nandina (Jamalpur), Kesobpur (Jessore), BARI (Gazipur), SAU

campus (Dhaka), Hathazari (Chittagong), Dhamrai (Dhaka), Taherpur

(Rajsbahi) of the country, Data were collected on % Plant infection, % Leaf

infection, % LAD ( Leaf Area Diseased ), % SAD (Stalk Area Diseased),

Soil pH, Soil temperature, Soil moisture, Air temperature and Air humidity

(% RH). The disease incidence and severity of purple blotch of onion varied

with locations, and environmental factors. The plant infection and leaf

infection ranged from 87 % - 36 % and 62 % - 20 %, respectively while the

percent leaf area diseased (% LAD) and percent stalk area diseased (% SAD)

ranged from 36.67 % - '9.00 % and 39.00 % - 11.00 %, respectively. The

highest disease incidence and severity during the consecutive 3 growing

seasons of the year 2007-08,2008-09 and 2009-10 was recorded at Sayedpur

(Comilla) where average air temperature, air humidity and pH were 24.08oC,

75.17% and 4.72 respectively. The lowest incidence and severity was

recorded at BARI (Gazipur) where average air temperature, air humidity and

pH were 23.990C, 85.44% and 5.30 respectively. Soil pH (4.6 -5.17), air

temperature (23°C) and air humidity (75 % ± 2) had influential effect on the

incidence;3l1d severity of purple blotch of onion.
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CHAPTER-l

INTRODUCTION

Onion (Allium cepa L.) belongs tothe family Alliaceae, is a popular

medicinal and widely grown spice in Bangladesh as well as in the world and

'has got multifarious ·uses; .such as spice vegetables, salad-dressing etc. It is

also used 'as condiments for flavoring a number of foods and medicines

(Vohora et al. 1974). On the other hand, raw onion is being used and given

protection to human beings from sun stroke, normally is consumed 'green 'as

well as in mature stages almost by every one, by different means.

Itgrows extensively during winter season inBangladesh but at present

it grows in the summer season also. Its commercial cultivation is

concentrated in the greater districts of Faridpur, Comilla, Jessore, Pabna,

Rajsbahi, Dinajpur, Mymensingh, Dhaka and Rangpur (BBS, 2006).

Recently, bunching onion (Allium fistulosum) is coming up as a popular

vegetable too. It does not fonn bulbs but grow in clusters with long white

stems. (Benoit and Cousterrnans, 1987). Now-a-days, onion regarded as a

cash crop to the farmers which provides them continuous harvesting both

winter and summer season and financial assistance.

Sliar-e:·~~ta· Agrr~ltItUf'a} VniW'~,ity:
~H),r~Ii'Y.

Access'on No b.7f...,~ ~ ---:-.
Sign:. "(~"~,,,! D~l~le~:~!l-~rl~
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In terms of global vegetable production nearly 28 million tons per

annum, next to tomatoes and cabbages bears importance (FAO, 1991). In

Bangladesh, the present production ·of onion is 'around nearly 7,69,000 tons

from 115742 hectares of land (BBS, 2006). The annual yield is only 6.644

tons I ha in Bangladesh (BBS, 2006) which is quite low compared to other

onion growing countries of the' world. 'Our requirement of onion per year is

around 14,00,000 tons/year (BBS, 2006).

Among the 23 -districts -of onion growing areas of the country viz.

Faridpur, Comilla, Manikganj, Dinajpur, Jessore, Pabna, Rajshahi,

Mymensingh, Jamalpur, Patuakhali, Kishorganj, Tangail, Borishal,

.Bandarban, Khagrachari, Sylhet, Bogra, Rangamati, Kustia, Dhaka,

Chittagong and Rangpur, the highest yield 2,08,935 metric ton was in

Faridpur from 78,695 acre of land. (BBS,2007).

In Bangladesh, the local varieties namely Faridpuri and Taherpuri are

commonly grown extensively. The high yielding variety, such as- BARI 1,

BARI 2, and BARI 3 also are now famous for cultivation in Bangladesh. In

Bangladesh, the demand of bulb onion as well as the onion seeds is

increasing every year and the price of the true seeds remains fairly high in

each season.
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As per the world literatures, onion is attacked by about 66 diseases

including 38 fungal, 10 bacterial, 6 nematode, 3 viral, 1 mycoplasmal, 1

parasitic plant and 7 miscellaneous diseases and disorders.

Onion suffers from several diseases caused by various pathogens

(Meah and Khan, 1987; Ahmed and Hossain, 1985; Munoz et al., 1984).

Seven diseases were reported as seed borne viz. purple blotch, seed rot,

germination reduction, black mould, germination failure and white rot

Among them purple blotch .of onion caused by Alternaria PO"; (Ellis) Cif. is

the most important fungal disease (Munoz et al., 1984; Bose and Som,

1986). This disease commonly known as leaf blotch and is noted as the

major disease throughout the world including Bangladesh (Ahmed and

Hossain, 1985; Munoz et al., 1986; Meah and Khan, 1987; Bose and Som,

1986 and Castellanos-Linares et al., 1988).

The purple blotch of onion is considered as a serious problem for seed

production in tropical countries like Bangladesh {Rahman et al., 1988;

Anonymous, "1985).Inprimary stage the symptoms appear on leaves or seed

stalks as small water-soaked lesion that quickly develops white centre. As

lesions enlarge, they become zonate and brown to purple, and are

surrounded by a yellow zone. The lesion extends upward for some distance.

3



A few large lesions have formed in a leaf or seed stalk, which may coalesce

and girdle the leaf or seed stalk and tissues distal to the lesions will die.

Seed production is severely affected because the disease causes

damage of foliage and breaking of floral stalks (Munoz et aI., 1984). The

,infected seed stalks break at the point where the blotch lesion is developed

(Singh, 1987). Under favorable environmental conditions, complete failure

of the crop may take place if proper control measures are not employed

(Sharma, 1986). Bulb and seed yields of onions cv. "Nasik Red" were

significantly reduced as a result of purple blotch caused by Alternaria porn

(Gupta and Pathak, 1988). About 20 to 25 % losses in seed yield have been

recorded in India (Thind and Jhooty, 1982) and 41-44 % in Bangladesh

(Hossain and Islam, 1993; Fakir, 2002). In Bangladesh, both the cultivars

Faridpuri and Taherpuri are susceptible to the disease <(Rahmanet al., 1988).

The cultivation area of onion is increasing but its rate of production per unit

area in Bangladesh is gradually decreasing due to disease problem (BBS,

2006). As a result Bangladesh has to import a large quantity of onion every

year to fulfill the national demand at the cost of foreign currency.

Temperature, humidity and host nutrition play an important role for

infection of onion caused by Alternaria porri (Gupta et al., 1993; Everts and

Lacy, 1990; Lacy, 1990; Mondol et al., 1989; Khare and Nema, 1981).

4
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Basic environmental conditions such as temperature, moisture,

sunlight; air humidity and physical and chemical characteristics of soil can

greatly affect .the physiology of the crop plant and subsequent disease

development (Larkin et al.,2002). Thus, an epidemiological survey is

necessary to have a clear .picture about the microclimate and the prone areas·

of the country regarding purple blotch disease for onion cultivation. But no

such work has been under taken in Bangladesh.

Under the ·scenario discussed above, the ·present study was

undertaken to achieve the following objectives:

1) To determine 'the incidence and severity of purple blotch of onion
in major onion growing areas of Bangladesh

2) To record the soil temperature, air temperature, soil moisture, air
humidity (RH) in onion growing season of major onion growing
areas of the country,

3) To determine the effect of environmental factors on incidence and
severity of purple blotch of onion

5
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CHAPTER 2

REVIEW OF LITERATURE

Purple blotch of onion, incited by Alternaria porri is the most

important disease of onion in Bangladesh and allover the most growing

region of the world. Researchers have been carrying out their investigations

on the purple blotch of onion, its epidemiology and transmission of the

pathogen for the management of this disease. Epidemiological parameters

viz. soit temperature, air temperature, 'soil moisture, air humidity and soil pH

is being explored in many countries of the world. Literature in relation to

Epidemiology of purple blotch of onion is presented in this chapter.

Lakra (1999) conducted an experiment at the Choudhury Charan

Singh Haryana Agricultural University, Hisar, India and found numerous

purple spots I blotchs on older leaves 'and .scapes when fortnightly dew fall

was >1.0 mrn, mean maximum relative humidity> 75 % and mean

maximum temperature 20-30°C with> 18 hr favourable temperature (10-

30°C) duration. Exposure 'of leaf and I or escape to 'wetness for 8 hr was a

pre-requisite for conidial germination with increasing disease intensity,

every yield component was adversely affected; the most severe infection

reduced the number of escapes Iplant, the height of scape, the number of

umblets lumbel, the number of seeds lumblet, IOOO-grainweight, number of

6
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1-

seeds / plant and the seed yield / plant by 28.7, 74.5, 89.9, 41.7, 35.7, 95.7

and 97.3 % respectively compared with healthy plants.

On the basis of 5 years of the survey (1988-93) Srivastava et al.,

(1994) reported the higher incidence (2.5-87.8 %) of purple blotch

(Alternaria porn) in both the kharif 'and rabi -onions, when high humidity

prevailed.

l
i-t..,

Hossain et al. (1993) reported 41-44 '% loss of seed crop in

l Bangladesh due to purple 'blotch of 'onion. Under' favorable environmental

conditions of the disease, complete failure of onion seed crop was observed

(Sharma, 1'986). 'The ..disease causes 2~25 percent :,108s:in seed yield in India

(Thind and Jhooty, 1982).

Chawda and Rajasab (1992) conducted a field and laboratory

experiment on Colletotrichum gloeosporioides (Glomerella cingulata),and

Alternaria porn. Conidia of Alternaria porri were readily dispersed by air

currents.

Rodriguez et al. (1991) studied that the intensity and dynamics of

Alternaria porri conidial germination at 5, 10, 15, 20, 25, 30, 35, 37.5 and

40°C andRH'16-l'OO'%.'Conidia developed at 5 - 37.5°C, with 1Ul optimum

temperature of 30°C. Germination started within 1 h of incubation at 20-

7
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but increased with increasing RH. Conidia formed on lesions on senescent

leaves when incubated in dew chamber at 25°C and conidia formed

repeatedly (up to 'eight cycles) 'on lesions to alternating low RH (35.;50 %)

and high (100 %) RH.

Ahmed and Hossain (1985) recorded purple blotch .of 'onion from all

onion growing regions of Bangladesh. Ashrafuzzaman and Ahmed (1976)

also reported that the damage of foliage and breaking of floral stalks due to

the disease resulting in failure of-seed production are common.

Among the factors reducing yield and limiting the production of onion

seed in Cuba, breaking of floral stalks due to injuries caused by Alternaria

porri was reported by Munoz et al. '(1'986).

Khare and Nema .(1982) also reported that the temperature ranged

between '22°C to 25°C was not only "Suitable for growth and sporulation of

Alternaria porn but also optimum for spore germination as well as for

infection in onion, They also argued that spore germination on leaves

decreased with the increase of nitrogen doses to the host. They -also reported

that temperature, humidity and nutrients seemed to play important roles for

ensuing infection of Alternaria porri in onion. Cent percent (tOO %) spore

germination occurred in vitro within 4 hrs at 22°C, while maximum

germination was recorded within 6 hrs at 25°C on the host surface.
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Khare and Nema (1981) studied sporulation of conidia of Alternaria

porri on host and its dispersal. Maximum sporulation of Alternaria porri in

the field was at 8 am. and mostly occurred immediately after the rains. In

the laboratory sporulation was best at 22°C and 90 % RH. Most conidia

were trapped at 12 hours noon and the least at 8 am. (mean temp.> 18°C).

Attack by Thrips tabaci predisposed plants to infection by Alternaria

porri and severe purple blotch occurred on plants in which the insects were

uncontrolled reported by Thind and Jhooty '(1982).

Wu (1979) surveyed the seed-borne diseases of vegetables. Results of

'the survey on 'onion 'showed that Alternaria porri and Stemphylium

botryosum (Pleospora herbgrum) reduced germination of onion seeds

Alves et al., (1983) studied the incidence of purple spot (Alternaria'

porri Ell. Cif.) on onion cultivars and hybrids in Manaus, Amazonia. Plants

were divided into five classes on the basis of natural infection in the field.

Incidence was 30-50 % (class Ill) in most cases; only the hybrid px76

having plants in class I (0-10 '%).

Miller (1983) reported that the leaf damage levels were significantly

lower on younger than older leaves. Leaves emerging 9, 8, 7,'6 and 5 week

before bulbing maturity required 5112, 5, 4112, 3112 and 2112 weeks

respectively to reach 50% damage within 2 weeks.
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Gupta et al., (1996) stated that Stemphylium blight (Stemphylium

vesicarium) and purple blotch (Alternaria porn) are important diseases

causing considerable damage to 'onion crops in India. Diseases are found

severe during the rainy season especially when thrips are also associated

with the crop.

Nuchnart Jonglaekba et al. (1982) observed that symptoms of purple

blotch disease appearing on onion, shallat, multiplur onion, leek and garlic

'were similar except that .the levels ofsusceptibility were -different, They .also

observed that most of the conidia produce germ tubes and penetrate through

wounds on leaves within 8 hrs. of inoculation. The conidia observed were

club-shaped with transverse and longitudinal septa. This fungus produces

spores when the temperature lies between 18-26°C.
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2.1 Morpbology of Alternaria porn

_' Raju and IMehta (1982) demonstrated an experiment ·on certain

nutritional -aspects -of Alternaria porri <(Ellis) Ciferri ·on .onion in vitro and
~

I
I summarized that potato dextrose agar having pH .6 was best to· culture' the

fungus. Temperature ranging 22,;25°C was-optimum for mycelial growth and
t
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sporulation of Alternaria porri.

.Sixty-days-oldonion.plants (cv. Nasik Red) were most susceptible to

the purple blotch 'pathogen (Alternaria porris '(Gupta 'and Pathak, 1986).

Plants inoculated at high RH (100 %) for 120 'hours resulted in maximum

disease severity .and-shortest ,incubation period.

Ariosa-Terry and Herrera-Isla (1986) measured the damage of onion

due to, purple blotch caused by Alternaria porri. The first .symptoms

appeared -SO-days after sowing and .disease intensity was 'the highest at 110

days. White onions were more"affected' than' red onions.

Everts .and lacy .(1996) studied the factors influencing infection of

onionleaves by Altemartaporri and subsequent lesion expansion. Conidia

deposited on onion leaves formed single to several germ tubes and

appressoria .and often 'penetrated ~ more 111an'One 'locus 'under <conditions

favorable. After 3 hrs in'the dew, chamber at 24°C following

12
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CHAPTER-3

'I MATERIALS AND METHODS

3.1. Field experiments

"

The in vitro work was conducted at the Seed Health Laboratory of the

Department of Plant Pathology, Sher-e-Bangla Agricultural University

(SAU), Dhaka-l 207, Bangladesh. The epidemiological surveys were

conducted in the major onion growing areas viz. Vasanchar (Faridpur), Jitka

(Manikgonj), Sayedpur (Comilla), Nandina (Jarnalpur), Kesobpur (Jessore),

BARI (Gazipur), SAU campus (Dhaka), Hathazari (Chittagong), Dhamrai

(Dhaka), Taherpur (Rajshahi) of the-country. {Fig. I)

3.2. Experimental period

The experiment were conducted during onion growing seasons of the year

2007-08, 2008-'()9.and 2009-10 (Winter- September to March).

Experiments :

I. Epidemiologicalsurvey on the incidence and severity of purple
blotch of onion in major growing areas of Bangladesh during
the cropping seasons 2007-2008.

ll. Epidemiological survey on the incidence and severity of purple
blotch of onion in major growing areas of Bangladesh during
the cropping seasons 2008-2009.

m. Epidemiological survey on the incidence and severity of purple
blotch of onion in major growing areas of Bangladesh during
the cropping seasons 2009-2010.

Experiment -:1

Ten (10) major onion growing areas of Bangladesh were identified

and selected based on information gathered from different Government and

16
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Non- Government Organizations. In each growing area, three (3)

spots were randomly selected for inspection. Each spot covered an area of

0.5 acres or above. All farmers' plots and all cultivars of onion available in

those spots were considered for inspection. Visits to each spot were made

during the main winter growing season of the year. Data were collected on

the following parameters:

I. % Plant infection

n. % Leaf infection

III. % LAD ( Leaf Area Diseased)

IV. % SAD ( Stalk Area Diseased )

V. Soil pH, temperature and moisture

VI. Air temperature and Humidity (% RH)

Recording of Soil·and Atmospheric parameters

Soil pH and soil moisture were determined in situ with the help of soil

pH and soil moisture meter (DEMETRA E.M. System Soil tester, Japan).

Soil temperature was determined with SISEDO "Multi-Thermometer, Air

temperature and Air humidity were determined by Digital Thermo

hygrometer.

% Plant I leaf infection was calculated using following formula:

Number of infected plant/leaf

% Plant I leaf infection = -----------------------XlOO

Total number of inspected plant/leaf

18



(-~') I . Ii I 't " - ...r\ ~n~ff.lmn,v()l)_nofJrc ~~nrf tfl~j1& gOr'N01g :m~ (t .?fWI fi:-;:HU.~,gl\.1 J _H '" n

'to ~5'1&ns b~ll~'/O;) JOqc: Q~£.d ,noil:J':)q2!ri 16'J b~t::>~b~ '(Jrnobnr.i1 9'1~;:NlJofl~ -

ni ~rdnfisV'G noino 10 zltNir!u') Us bns ~1nJq .~'j!Jf1nrit JiA .evods 10 r.~!l (,0

:Jbnm '.J·(~'II roqa rbB!> or ~i~iV .noirosq ...ni '101. b~''Jbi;mo:J 'Jl':iH ~loq~ ezorh

no b9!J$[JO;) 91!NI alBa .ll}!},{ orlr to ClO%G9P.gniw01S l~foiVl nism ~(H _grrilJJb

:Gr~t~(Omcq gni-JJoUol~fb

eurtaiorn brra ~l1!JiS15qf!l~J .Hq Ijo~. .V

lioa 'to qlod !ifl1 rhiV{ uJia Of bnnirrnereb U"J5W ~u1ajom rio? bns Hq lio2 .

.(rmqct rl!i12~1 !.io2 rn~j?x2 .I\~.j A5IT3JVi~a) 'I~J5m eruraiorn Iioa bnc Hq

'riA .rerornorrnorff -itlut'll Oa~:l212 ri1i'll berrirrrrereb UN-' ~lUt(rJ~fl1~J HOG

orrrrerlf J6tigiO '(d b~nirrn~1~b CJl~'1J ~{1iL;mud 'liP. bru. 9·HJ1c:n~lqm!lj

.1!>i!:lmo·'S,,{if



%LAD and %SAD was calculated using following formula:

Area infected leaf/stalk

%LAD/SAD - X 100

Total number of inspected leaf I stalk

3.2.1 Isolation and Identification of Pathogens

Isolation and identification pathogen were made in two ways-

a) By direct observation

b) By inoculating diseased tissues on Potato Dextrose Agar (PDA)

medium.

3.2.1.a. By direct observationlOOO

The diseased leaves of onion plants were collected and kept in polythene

bags and tagged. The samples 'were :than taken to 'the Seed Health Laboratory

of the Department of Plant Pathology, SAU, Dhaka. Then slides were

prepared from the diseased samples, observed under stereo microscope and

identify the pathogen according to Commonwealth Mycological Institute

(CMI) description. Vol. no. 3,38.

3.2.1.h. By growing on Potato Dextrose Agar (PDA) medium

The diseased leaves (plate 1) were cut into pieces (Smm diameter) and surface

sterilized with HgC12 (1: 1000) for 30 seconds. Then the cut pieces were

washed in sterile water thrice and were placed on to acidified PDA medium in

petridish. The plates containing leaf pieces were incubated at room temperature

(250C±1 )for seven days. When the fungus grew well and sporulated, the

organism was re..cultured by single spore or tip 'culture method to obtain pure

culture (plate 2). Then slides were prepared from pathogenic structures and was

observed under microscope and identified with the help of relevant literature

(eMI Description). (plate 3)
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Plate 1. A stalk showing purple blotch symptom

Plate 2. Pure culture of Alternaria porri
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Plate 3. Conidia of Alternaria porri (x 40)

3.3. Data collection

Plants were selected randomly for each .region and tagged for data

collection. Data collection was started after the onset of the disease

symptoms. Data were collected on the following parameters:

3.3.1. No. of plant infection I plant

Number of infected leaf per plant was recorded and used for' calculation of

disease incidence. The leaf-with characteristic purple colored spot blotch or

blighted tip was denoted as diseased leaf.

Calculation of disease incidence

The percent disease mcidence was calculated using the following formula

(Wheleer, 1969):

Number of-infected leaf I plant

% Leaf / plant .infection =

Total number of leaf I plant

---------- X 100
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3.3.2. Leaf Area Diseased (LAD)

Leaf area diseased of the ten selected plants in every region under each

treatment were measured and recorded by conversion to percentage.

3.3.3. Number of infected seed stalk larea

Number of infected seed stalk/plot was recorded at different days after

planting .and 'Usedforcalculationof disease incidence (Wheleer, 1969):

Number of infected stalk

% stalk infection = ----------x 100

Total ~' of inspected stalk

3.3.4. Stalk Area Diseased (SAD)

Stalk Area Diseased of the selected plants in every region under each

treatment were measured and recorded by conversion to percentage.

Area infected of leaf I stalk

% LAD / % SAD = ------------- X 100
()J(1lJ)./

Total nUprlSerof inspected leaf I stalk

Percent LAD (Leaf Area Diseased) and SAD (Stalk Area Diseased) were

measured by eye estimation. Area of a single leaf I stalk was considered as

100%. Deducting the healthy area, the diseased area was estimated. Average

of %LAD I %SAD was then calculated dividing the total 'number of

inspected leaf I stalk. (Islam et al.,2001).

3.3.5. Estimation ofPDI

Diseased 'Scoring scale "0 - 5' 'was used to estimate the disease severity

(PDI) of purple blotch of onion for each unit plot under each treatment (plate

22
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4 & 5 ). Percent Leaf Area Diseased (LAD) and Stalk Area Diseased (SAD)

were used '0 - 5' disease scoring scale (Sharma, 1986) for estimation of POI

(Leaf & Stalk). In "0-5' is mentionedbelow :

o =No disease symptoms

1 = A few spots towards the tip, covering less than 10%

leaf/stalk area

2 = Several dark purplish brown patches covering 10% to less

than 20% leaf/stalk area

3 = Several patches with paler outer zone, covering 20% to

40% leaf/stalk area

4 = Long streaks covering 40% to 75% leaf/stalk area or

breaking of leaf I stalk .

5 = Complete blotching of leaf I stalk

The Percent Disease Index (POI) was calculated using the following
formula:

Total sum of numerical ratings

PDI (Leaf/Stalk) = ------------- X 100

No. of observation x Maximum disease rating in the scale
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Plate 4. Purple blotch severity of onion leaf showing '0-5' rating scale
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Plate 5. Purple blotch severity of onion seed stalk showing '0-5' rating scale
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3.4. Correlation and regression study

The correlation and 'regression study was performed taking the weather

parameter like air temperature, .air humidity, -soilmoisture 'and -soilpfl in X-

axis and disease incidence and severity in Y-axis.

3.5. Analysis of Data

Data were analyzed 'statistically using MSTAT 'Computer 'Program. '0$

were transformed, whenever necessary, following Arcsine- transformation.

Means of treatment were separated using Duncan's Multiple Range Test

(DMRT), (Gomez and Gomez, 1983).
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CHAPTER-4

RESULTS AND DISCUSSIONS

This Chapter includes 'the experimental results and discussions. The

epidemiological survey on purple blotch of onion caused by Alternaria porri .

and Stemphylium botryousum was assessed based on percent plant infection,

percent leaf infection, percent leaf area -diseased (% LAD), percent Stalk

area diseased (% SAD).

4.1 Epidemiological Survey

Disease incidence (% plant infection and % leaf infection) and

severity (% LAD and '%SAD) of purple 'blotch of onion varied with

locations, and environmental factors like soil temperature, air temperature,

soil moisture, air humidity and soil pH.

4.1.1 Effect of Locations

The highest percent plant infection during the cropping seasons 2007-

08 was recorded at Sayedpur, Comilla (83~OO%),.Nandina, Jamalpur

(75.00%) and Jitka, Manikgong (70.00%) followed by SAU campus, Dhaka

(67.00%), Vasanchar, Faridpur (65~OO%),Kesobpur, Jessore (65.{)O%),.and

Dhamrai, Dhaka (65~00%). The lowest plant infection recorded at BARI,

Gazipur (36.00%) preceded by Taherpur, Rajshahi (45.00%) and Hathazari,

Chittagong{5S.1()0%){Table. I)
26
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Table 1: Epidemiological survey on the incidence and severity of purple

blotch of onion in major growing areas of Bangladesh during the cropping

seasons 2007-2008

Location 0/0 Plant % Leaf %LAD %SAD
Infection Infection

Vasan Char 65~OObe 45.00 be 23.00 be 24.00 be
(Faridpur)
Jitka, I 70~OOb , 48~OObc 25.00 be 26.00 be, ;

(Manikgonj)
Sayedpur 83.00 a 57.00 a 34.00 a 36.00 a
ComilJa

. Nandina 75!OOab 52~OOab 29~OOab 31~00'ab
Jamalpur
Kesobpur 65.00 be . 44.00 be 22.00 c 23.00 c
Jessore
BARI 36.00 e 20.00d 9.00e 11.00 e
Gazipur
SAUCampus 167~00b ·46.00 be 24!00bc 26~OObe
Dhaka
Hathazari 55.00 cd 39.00 c 20.00 cd 21.00 cd
Chittagong
Dhamrai ·65~00be 45.00 be 23;00·be 25~00 be
Dhaka
Taherpur 45.00 de 25.00 d 14.00 de 16.00 de
Rajshahi
CV(%l 9.46 11.48 . 16.02 15.71
LSD (0.05) 10.16 8.288 '6.129 ·6.441
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In case of leaf infection, the highest percent leaf infection during the

cropping seasons 2007-08 was recorded at Sayedpur, Cornilla (57.00%),

Nandina, Jamalpur (52;00%) and Jikka, -Manikgong(48.{)0%) followed by

SAU campus, Dhaka (46.00%), Vasanchar, Faridpur (45.00%), Kesobpur,

Jessore (44~OO%)and Dhamrai, Dhaka (45.00%). The lowest plant infection

recorded at BARI, Gazipur (20.00%) proceeded by Taherpur, Rajsbahi

(25.00%) and Hathazari, Chittagong (39.00%). (Table. 1)

Similar trend of disease incidence and disease severity was observed

in the growing season 2008 - 09. The highest percent plant infection was

recorded at Sayedpur, Comilla (85.(;7%), Nandina, Jamalpur (76.33%) and

Jitka, Manikgong (72.<l0%) followed by SAU campus, Dhaka (68~67%),

Vasanchar, Faridpur (67.33%), Kesobpur, Jessore (66.330%) and Dhamrai,

Dhaka {66.33%). The lowest plant infection recorded at BARI, Gazipur

(37.67%) preceded by Taherpur, Rajshahi (47.33%) and Hathazari,

Chittagong (57.~0%). (Table. 2)

In case of leaf Infection, significantly the highest percent leaf

infection during the cropping seasons 2008-09 was recorded at Sayedpur,

Comilla (60.33%), Nandina, Jamalpur (54.33%) and Jitka, Manikgong

(51.33%) followed by SAO campus, Dhaka (49.33%), Vasanchar, Faridpur

(46.67%), Kesobpur, Jessore (46.67%), Dhamrai, Dhaka (47.33%).

28



, '

n(jij~~tfti tm;lq ~t!a/oi~rn.(o\QOO. C~) c;h,,:r{G tiIHNtlHiO bnn (/i?OO.») 'ooaa~t'
,

~iw~nrbHH bOG (~-?fF,:~\'tr) irlnrf-::LE51 ~1fJq1~rlnr '{d b~b5~~1q ((i~\o.tEl
~



Table 2: Epidemiological survey on the incidence and severity of purple

blotch of onion in major growing areas of Bangladesh during the

cropping seasons 2008-2009

Location 0/0 Plant 0/0 Leaf % LAD 0/0 SAD
Infection Infeetien

VasanChar 67.33 be 46.67 be 25.67 be 26.67 be
(Faridpur)
litka, 72;00 be 51.33 b 27.00 be 28.00 be
(Manikgonj)
Sayedpur 85.67 a 60.33 a 35.33 a 37.67 a
Comilla
Nandina 76.33 b 54.33 ab 31.33 ab 32.67 ab
Jamalpur
Kesobpur 66.33 e 46.67 be 24.33 e 26.67bc
Jessore
BARI 37.67 f 21.33 d 11.33 d 13.33 e
Gazipur
SAUCampus 68.67 be 49.33 be 25:67 be 28.67 be
Dhaka
Hathazari 57.00 d 41.67 e 21.67 e 23.33 cd
Chittagong
Dharnrai {)6.33 c 47.33 be 25.00 be 27.67 be
Dhaka
Taherpur 47.33 e 27.33 d 15.33<1 I8.00,de
Rajsbahi
CV(%) 7.98 9.29 14.48 15.87
LSD (0.05) 8.822 7.117 6.028 7.152
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The lowest plant infection recorded at BARI, Gazipur (21.33%)

proceeded by Taherpur, Rajshahi (27.33%) and Hathazari, Chittagong

(41.67%). (Table. 2). A similar trend of results was also observed on the

disease incidence and severity of purple blotch of onion was in different

onion growing region during the cropping season 2009 - 10 (Table 3). The

variation of disease incidence and severity of purple blotch of 'Onion in

different growing areas of the country might be due to the variation of

environmental factors and varietal variations. Lakra (1'999) reported that

purple blotch severity increase while relative humidity laid around 75% and

temperature ranged from 20 - 300t. Rodriguez et al. (1991) also reported

that higher % RH favored the conidial germination of Alternaria porri.

4.1.2 Effect of Soil pH

Soil pH had 'significant effect on the incidence and severity of purple

blotch of onion. Soil pH varied from 4.6 - 6.S and disease incidence (leaf

infection) and severity (leaf area diseased) varied from 20.0 - 57.0 % and 9.0

34.0 %, respectively in the growing :season 2007- 08 (Table 4). Soil pH

ranged from 4.67-6.60 and plant infection and leaf infection varied from

37.67 - 85.67 % and 21.33 - 60.33 %, respectively in the growing season

2008- {)9 (Table 5). The disease severity (% LAD and % 'SAD) varied from

12.67 - 36.67 % and 15.00 - 39.00, respectively while the pH ranged from

4.9 - 6.67 inthe cropping season 2009 - to.
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Table 3: Epidemiological survey on the incidence and severity of purple

blotch of onion in major growing areas of Bangladesh during the

cropping seasons 2009-2010

Location -/0 Plant % Leaf oA, LAD -;0 SAD
Infection Infection

Vasan Char 68.67 e 48.33 cd 27.00 cd 29.00 cd
(Faridpur)
Jitka, 74.33 be 54.67 be 28.67 be 30~67be
(Manikgonj)
Sayedpur 87.00 a 62.00 a 36.67 a 39~00 a
Comilla
Nandina 77.33 b 56.33 ab 32.67ab 35;OOab
Jamalpur
Kesobpur 67.67 e 50.33 bed 26.33 cd 29~00 cd
Jessore
BARI 39.67 f 23.33 e 12.67 e 15.00 f
Gazipur
SAUCampus 68.67 c 51.33 b-d 27.33 cd 31.33 be
Dhaka
Hathazari 58.67 d 44.67 d 23.00 d 25.00 d
Chittagong
Dhamrai 67.00 c 50.00 b-d 26.33ai 29.00 cd

. Dhaka
Taherpur 49.00e 29.33 e 17.00 e 20.33 e
Rajshahi
CV(%) 6.63 7.60 10.44 9.37
LSD (0.05) 7.478 6.130 4.613 4.555
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· The soil pH varied from 4.9 - 6.67 during the cropping season 2009

- 2010 and the disease incidence and severity increased or decreased

maintaining the .similar trends .ofthe previous two years. Lowsoil pH (4.6 -

5.17) had influential effect on the incidence and severity of the disease.

Higher level of plant and leaf infection remained concentrated at this pH

range. Plant infection and leaf infection were the highest "(81~OO%and

62.00%, respectively) while pH was noted 4.9 in growing season 2009 -

2010. Similarly .the disease severity (% LAD and % SAD) recorded the

highest (36.67 % and 39.00 %, respectively) while pH also noted 4.6 (Table

6). Previous reports on the effect of soil pH on the incidence and severity of

purple blotch of 'onion in Bangladesh are not available in the literature.

However, some reports on the growth and sporulation of Alternaria porn in

in vitro are available (Raju and Mehta, 1982; Hossain et al., 1997). They

reported that pH ranged from ~.O - 7.0 in PDA medium favored the growth

and sporulation of Alternaria porri that does not match with the present

findings. In the present findings, soil pH ranged from 4.6 - .5.17 favored 'the

disease incidence and severity. Soil pH 4.6 - 5.17 might have the adverse

effect on the plant nutritional health that indirectly favored the pathogen

increasing disease incidence and disease severity.
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4.1.3 Effect of Air Temperature

The disease incidence (percent plant infection and leaf infection) and

disease severity (% Leaf area diseased and % Stalk area diseased) were

greatly influenced by varied air temperature. The highest level of incidence

occurred while the air temperature lies around 23.0°C in all the cropping

seasons. In the year 2007-08, the highest plant infection (83 0/0) and leaf

infection (57 %) was recorded at 23.0°C temperature at Jitka, Manikgonj

which 'were .statistically similar with Sayedpur, Comilla at same temperature.

The highest LAD (34 %) and SAD (36 %) were also recorded at 23.0°C air

temperature in Jitka, Manikgonj that was also statistically identical With

Sayedpur, Comilla at same temperature. The temperature above or below the

range 19.5-25.9°C markedly decreased the disease incidence and severity.

The trend of disease incidence and severity regarding air temperature

in the following cropping seasons 2008-09 and 2009-10 were found more or

less similar with 2007-08 with some extent. The highest incidence and

severity were found centered at the temperature ranged from :23~0- 23.13°C

and 23.07 - 23.1 O°C, respectively in the growing seasons 2008-09 and 2009-

10 (Table 5 &6). Khare and Nema (1982) reported that the temperature

range between 22 - 250 C was suitable for growth, sporulation and conidial
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Table 4: Epidemiological data on the incidence and severity of purple blotch of onion in major growing a as of

Bangladesh during the cropping seasons 2007-2008

Soil Air Soil Air Soil PH 010 Plant 0/0 Leaf 010 LAD %SAD
Location Temperature Temperature Moisture Humidity Infection Infection

(OC) _(OC) (%) (0/0)
VasanChar
Faridpur 26.0 24.5 60 70 6.5 65.00 be 45.00 be 23.00 be 24.00 be
Jitka,
(Manikgonj) 25.4 23.5 65 68 5.9 70.00 b 48.00 be 25.00 be 26.00bc
Sayedpur
Comilla 25.8 23.4 65 75 4.6 83.00 a 57.00 a 34.00 a 36.00 a
Nandina
Jamalpur 24.2 20.2 55 72 4.8 75.00 ab 52.00 ab 29.00 ab 31.00 ab
Kesobpur
Jessore 27.0 25.5 55 60 5.5 65.00 be 44.00 be 22.00 e 23.00 e
BARI
Gazip_ur 25.0 23.5 . 65 63 5.1 36.00 e 20.00 d 9.00 e 11.00 e
SAUCampus
Dhaka 25.9 23.8 60 73 5.3 67.00b 46.00 be 24.00 be 26.00 be
Hathazari
Chittagong 27.7 25.9 50 70 5.9 55.00 cd 39.00 e 20.00 ed 21.00 cd
Dhamrai
Dhaka 25.5 23.4 60 65 5.6 65.00 be 45.00 be 23.00 be 25.00 be
Taherpur
Rajshahi 21.0 19.5 57 55 6.5 45.00 de 25.00 d 14.00 de 16.00 de
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Table 6: Epidemiological data on the incidence and severity of purple blotch of onion in major growing areas of
Bangladesh during the cropping seasons 2009~2010

Soil Air Soil Air Soil PH % Plant 0/0 Leaf 0/0 LAD 0/0 SAD
Location Temperature Temperature Moisture Humidity Infection Infection

(OC) (Oe) (0/0) (%)
VasanChar
Faridpur 26.77 25.53 64.67 72.33 6.67 68.67 e 48.33 cd 27.00 cd 29.00 cd
Jitka,
(Manikgonj) 26.00 24.73 67.33 70.00 6.13 74.33 be 54.67 be 28.67 be 30.67 be
Sayedpur
Comilla 26.10 24.70 66.00 74.00 4.90 87.00 a 62.00 a 36.67 a 39.00 a
Nandina
Jamalpur 24.70 22.07 58.00 73.50 5.17 77.33 b 56.33 ab 32.67 ab 35.00 ab
Kesobpur
Jessore 27.53 25.83 57.67 62.33 5.77 67.67 c 50.33 b-d 26.33 cd 29.00 cd
BARI
Gazipur 25.47 24.40 66.67 63.67 5.50 39.67 f 23.33 e 12.67 e 15.00 f
SAUCampus
Dhaka 26.00 24.17 63.00 74.00 5.63 68.67 c 51.33b-d 27.33 cd 31.33 be
Hathazari
Chitta_gong 27.83 26.30 55.67 71.33 6.17 58.67 d 44.67 d 23.00 d 25.00d
Dhamrai
Dhaka 25.83 24.07 63.00 66.67 5.87 67.00 c 50.00 b-d 26.33 cd 29.00 cd
Taherpur
Rajshahi 22.27 20.30 61.33 57.00 6.63 49.00 e 29.33 e 17.00 e 20.33 e
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Table 5: Epidemiological data on the incidence and severity of purple blotch of onion in mjor growing areas of
Bangladesh during the cropping seasons 2008-2009

Soil Air Soil Air Soil pH Ok Plant % Leaf % LAD Ok SAD
Location Temperature Temperature Moisture Humidity Infection Infection

(OC) (OC) (%) (%)
VasanChar
Faridpur 26.53 25.30 63.00 71.00 6.60 67.33 be 46.67 be 25.67 be 26.67 be
Jitka,
.(M_anikgonj) 25.63 24.07 66.67 69.00 6.07 72.00 be 51.33 b 27.00 be 28.00 be
Sayedpur
Comilla 25.93 24.13 66.00 76.50 4.67 85.67 a 60.33 a 35.33 a 37.67 a
Nandina
Jamalpur 24.50 21.53 57.00 73.00 4.90 76.33 b 54.33 ab 31.33 ab 32.67 ab
Kesobpur
Jessore 27.40 25.73 57.00 61.00. 5.67 66.33 e 46.67 be 24.33 e 26.67 be
BARI
Gazipur 25.30 24.07 65.67 63.33 5.30 37.67 f 21.33 d 11.33 d 13.33 e
SAUCampus
Dhaka 25.90 23.83 61.33 74.00 5.43 68.67 be 49.33 be 25.67 be 28.67 be
Hathazari
Chittagong 27.83 26.17 53.67 71.00 6.00 57.00 d 41.67 e 21.67 e 23.33 cd
Dhamrai
Dhaka 25.73 23.73 61.67 66.67 5.73 66.33 e 47.33 be 25.00 be 27.67 bc
Taherpur
Rajsbahi 21.83 20.03 59.00 56.33 6.57 47.33 e 27.33 d 15.33 d 18.00 de
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germination of Alternaria porri where cent percent spores were germinated

". at 22°C. Similar finding was reported by Raju and Mehta (1982) that

temperature ranging 22 - 25°C was optimum for the mycelial growth and

sporulation of Alternaria porri. Hossain et al. (1997) reported that the

luxuriant mycelial growth was obtained within a temperature range of 20 -

30 oC. Cova and Rodriguez (2001) reported that 21 - 28 'oCtemperature was

favors for the symptoms development of purple blotch of onion.

4.1.4 Effect,orSoil Moisture

Soil moisture varied from 50 to 66.67% in different onion growing

areas of the 'country 'recorded during growing season 2007~8, 2008-09 and

2009-10. The highest plant infection (83 %) was noted at 65 % soil moisture.

The leaf infection (57 %), LAD (34 %) and SAD (36 %) were also recorded

the highest at soil moisture of 83 % which were statistically similar with

those at 58 % soil moisture. In growing season 2008-09,2009-10, the trend

of disease incidence and 'severity were found more or less .similar with some

extent. The highest plant infection (87 %) , leaf infection (62%), LAD

(36.67%) and SAD (39 %) were recorded at 66 % soil moisture in Sayedpur,

Comilla. (Table 4, .5 & ,6). Previous research reports regarding the effect of

soil moisture on purple blotch of onion are not available in the literature.
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4.1.5 Effect of Air Humidity

Air humidity (% RH) ranged from 55 - 76.50 % in the survey

experiments during 2007-08, 2008-09, and 2009-10. The air humidity had

remarkable influence in the incidence and severity of purple blotch of onion.

The highest plant infection (83 %), leaf infection (57 %), LAD (34 %) and

SAD (36 %) were found at 75 % RH in the location Sayedpur, Comilla

during the cropping season 2007-08. During the growing season 2008-09,

the highest plant infection (85.67 %), leaf infection (60.33 %), LAD (35.33

%) and SAD (37.67 %) were recorded at 76.50"'% RH in Sayedpur, Comilla.

The highest plant infection (87%), leaf infection (62%), LAD (36.61%) and

SAD (39%) was recorded in Sayedpur, comilla at 14 % RH while the lowest

plant infection (39.67%), leaf infection (23.33%) LAD (12.61%) and SAD

(15 %) were recorded in BAR!, Gazipur at 63.61%. (Table 2, 3 & 4). The

present findings are in agreement with the findings of previous reports

(Lakra, 1999; Rodriguez et al., 1991; Evert and Lacy, 1990 and Cova-J and

Rodriguez-D, 2001) who reported that high air humidity (%RH) favored the

disease incidence and severity of purple blotch of onion. Lakra (1999) while

working on the effect of relative humidity on the purple blotch of onion,

reported that >75% RH favorable for the disease. Rodriguez et al. (1991)

reported that the intensity and dynamics of Alternaria porri favored by 76 -

100% RH. Evert and Lacy (1990) reported that the formation of conidia of

38



brrl ,(tihitfIud -dB !lrlT .OI-QOO! .bna ~QO-800r. (XO-\'OO!: gOllub aifWml1:Jqye



Alternaria porn enhanced by 75 - 100% RH. Cova - J and Rodriguez - D

(2001) also reported that relative humidity ranged from 80 - 100% favored ,

the symptoms development and sporulation of Alternaria porri .:

4.2 Correlation and regression analyses

The correlation and regression study revealed that a positive and· significant

correlation exist between the environmental parameters (air temperature and

air humidity) with disease mcidence and severity, 'while 'the effect .of soil pH

was found significantly and negatively correlated with disease incidence·and

disease severity of purple blotch of onion. No sharp relationship between

soil moisture and disease incidence and severity was noticed. ·(Fig. '2-17 ).
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CHAPTER-S

SUMMARY AND CONCLUSIONS

The epidemiological surveys were conducted during onion growing

seasons of the year 2007-08, 2008-09 and 2009-10 (Winter- September to
#'. ••

March) in the major onion growing areas viz. Vasanchar (Faridpur), Jitka

.(Manikgonj), Sayedpur .(Comilla), Nandina .(Jamalpur), Kesobpur (Jessore),

BARI (Gazipur), SAU campus (Dhaka), Hathazari (Chittagong), Dhamrai. ~ .... ,,.. '_ .-t •.. __ .... ~~...••.. _ •. _._ . ~-- .. -- .. -.- .•...• - ..._ -.'0 ., -_ •• - •••• _ ..

(Dhaka), Taherpur (Rajshahi) .of the country. The in vitro works were

conducted at the Seed Health Laboratory of the Department of Plant

Pathology, Sher-e-Bangla Agricultural University (SAU), Dhaka-12Q7,

BangJ.adesh~ Ten (10) major onion growing areas of Bangladesh were
.... , • o __ ,_ • •••••• __ ••• _' __ '_'" ..__ ••••••• _. _" __ ••• _ ._~_ ••• ~ __ ..

identified and selected based on information gathered from different

Government and Non- Government Organizations. In each growing area,

three (3) spots were randomly selected for inspection. Each spot covered an

area of 0.5 acres or above. All farmers' plots and all cultivars of onion
; • • .' • • •• _ •• , • ; •••• '.. or·" _ .._.. ~.- • •.• • ~-. • • ••• • ••••••••

available in those spots were considered for inspection. Visits to each .spot

were made during the main winter growing season of the year. Data were

collected on % Plant infection, % Leaf infection, % LAD ( Leaf Area

Diseased ); % SAD (Stalk Area Diseased), Soil pHs Temperature and. - -.- ..-.... .. .. ._.... . -- .. "'-_'-- '. ", .

moisture, Air temperature and humidity (% RH).
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Result showed that the disease incidence and severity of purple blotch

of onion varied with locations, and environmental factors like soil

temper:atur~~air ~mperature; soil moisture; air humidity and soil pH. The

highest percent plant infection during the cropping seasons 2007·08 was

recorded at Sayedpur, Comilla (83.00%), Nandina, Jamalpur (75.00%) and

Jitka, Manikgong (70.00%) followed by SAU campus, Dhaka (67.00%),

Vasanehar, Faridpur (65,00%)~ Kesobpur, Jessore (65100%); and Dhamrai,.. . - . ._..... .. - .. .. .. . . . - - ~. -... _- - .._ - ,- _- --..- _. ~~. -"

Dhaka (65.00%). The lowest plant infection recorded at BARI, Gazipur

(36.00%) preceded by Taherpur, Rajshahi (45.00%) and Hathazari,

Chittagong (55.00%). In case of leaf infection, significantly the highest

~reent leaf infection during the cropping seasons 2007-08 was recorded at-. -_ .. _ .--- .. -. __ .... " -- ... __ ....... ...... '. -'.

Sayedpur, Comilla (57.00%), Nandina, Jamalpur (52.00%) and Jikka,

Manikgong(48.00%) followed by SAU campus, Dhaka (46.00%),

Vasanchar, Faridpur (45.00%), Kesobpur, Jessore (44.QO%) and Dhamrai,

Dhaka (45.00%). The lowest plant infection recorded at BARI; Gazipur- ." - _ --_ __ - - "._ --O'

(20.00%) preceded by Taherpur, Rajshahi (25.00%) and Hathazari,

Chittagong (39.00%). Similar trend of disease incidence and disease severity

was observed in the growing season 2008 - 09. The highest percent plant

infection was recorded at Sayedpur, Comilla (85;67%); Nandina, Jamalpur.. - - - '. _. . .- - .... - - - .

(76.33%) and Jitka, Manikgong (72.00%) followed by SAU campus, Dhaka

(68.67%), Vasanchar, Faridpur (67.33%), Kesobpur, Jessore (66.330%) and
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Dhamrai, Dhaka (66.33%). The lowest plant infection recorded at BARI,

Gazipur (37.67%) preceded by Taherpur, Rajshahi (47.33%) and Hathazari,

Chittagong (57~OO%)~In case of leaf infection, significantly the highest- .- ----_. .- - -. . ...... - ... - - - _.-...... .. _"'... .., -.... .

percent leaf infection during the cropping seasons 2008-09 was recorded at

Sayedpur, Comilla (60.33%), Nandina, Jamalpur (54.33%) .and Jitka,

Manikgong (51.33%) followed by SAU campus, Dhaka (49.33%),

Vasanchar, Faridpur (46,67%); Kesobpur, Jessore (46i67%)j Dhamrai,......... -~ - .,-., ..~.. -~- ,._.-, _- - _ .. _.- - -_ .._-,- _-

Dhaka (47.33%). The lowest plant infection recorded at BARl, Gazipur

(21.33%) preceded by Taherpur, Rajshahi (27.33%) and Hathazari,

Chittagong (41.67%). A similar trend of results was also observed on the

disease incidence and severity of purple blotch ·of onion was in different-.... -- .... - -_ - ... _-- ._.,. ~... ~- . -. ....... -. .. . .. .

onion growing region during the cropping season 2009 - 10.

Soil pH had significant effect on the incidence and severity of purple

blotch of onion. Soil pH varied from 4.6 - ~.5 and disease incidence (leaf

infection) and severity (leaf area diseased) varied from 20;0 - 57;0 % and 9.0- .. - . ',' - ..~. '~" ~~- ., - -..... " _ - .

34.0 %, respectively in the growing season 2007- 08. Soil pH ranged from

4.67-6.60 and plant infection and leaf infection varied from 39.67 - 87.00 %

and 23.33 - 62.00 %, respectively in the growing season 2008- 09. The

disease severity (% LAD and % SAD) was varied from 12,67 - 36;67:% and_ ... --_ ....... "- - - .. ~. , .,. ,. ~..... - ... _, .. .

15.00 - 39.00, respectively while the pH ranged from 4.6 - 6.5 in the

cropping season 2007 - 08. The soil pH varied from 4.9 - 6.67 during the
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cropping season 2009 - 2010 and the disease incidence and severity

increased or decreased maintaining the similar trends of the previous two

years, Low soil pH (4::6 -5,17) had influential effect on the incidence and... -, ~ ... . ., ..~ " - " . .~. ' ..

severity of the disease. Higher level of plant and leaf infection remained

concentrated at this pH range. Plant infection and leaf infection were the

highest (87.00% and '62~OO%,respectively) while pH was recorded 4~9 in

growing season ~0~9 - ~~l~~ Similarly ~~ ~~.~~~ ~y~riCY (~~AP ~g ~

SAD) recorded the highest (36~67 % and .39~OO'%, respectively) while pH

also 4.6.

The disease incidence and disease severity were greatly influenced by

varied air temperature. The highest level of incidence occurred while the air

temperature lies around 23.0°C in all the cropping seasons, In the year 2007-
.... :. •• ". ,;... ...... _, ••• "1 , ...... ,...-. _ •• , ••

08, the highest plant infection {83 %):and leaf infection (57 %) was noted 'at

23.0°C temperature at Jitka, Manikgonj which was statistically similar with

Sayedpur, Comilla at same temperature. The highest LAD (34 %) and SAD

(36 %) were also recorded at 23,O°C air temperature in Jitka, Manikgonj that
•• _ •••• _._. .o __ • __ _. __ _ _ _' ..

was also statistically identical with Sayedpur, Comilla at same temperature.

The temperature above or below 19.5..;25~9°C markedly decreased the

disease incidence and severity. The trend of disease incidence and severity

regarding air temperature in the following cropping seasons 2008-09 and
• • •••••••••• 1-<. "" ••• ' •••••• -,' •• - _. ••• , •••• , ---_

2009-10 were found more ,or less similar with 2007-08 with some extent.
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The highest incidence and severity were found concentrated at the

temperature ranged from 23.0 ..23.13°C and 23.-07-_23.10°C, respectively in

the 'growing seasons '2008-"09:~d "2009-10.

Soil moisture varied from .50' to 66.67% In different onion growing

areas of the -country recorded during growing season "200'7-08, 2O'08~9 .and- - . .

20'0'9-10. The highest plant infection (83 %) was noted at 65 % soil moisture.

The leaf infection (57 .%), LAD (34.%) and SAO{36 %) were also recorded

the highest at soil moisture of ~8J"% which were statistically .similar with
_---_ "" •• _--_ -_ ••• _-- -. - -" __ 0 _. _. _ ._'"' __ _~_ _ •••

those at 58 % soil moisture. In growing season 20'0'8-0'9'and 20'09-10, the

trend of disease incidence and severity were found more or less similar with

some extent: The highest plant infection (87 .%), leaf infection (62%), LAD

(36.67%) and SAD (39 %) were recorded at 66 % soil moisture in Sayedpur;
..... _ ' •• ',0, '_o •• ,_. "'-' - • __ '0' _..J •••••••• , •••••••••• ,,_,J.._. - ...• 06 .-~

Comilla,

Air humidity (% RH) ranged from 55· - 76.50 % in the survey

experiments during 2007-08, 2008-09, and 2009-10. The air humidity had

remarkable influence in the incidence and severity 'ofpurple blotch of onion •. -._--- .._ - - .. -._------ _ - _- .._ _ -- ,'-... . .
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The highest plant infection (83 %), leaf infection (57 %), LAD (34 %) and

SAD (36 %) were found at 75 -% RH .inthe location Sayedpur, Comilla

during the cropping season 1007--08. During the growing season 2008-{)9,

the highest plant infection (85,67 %), leaf infection (60,33 %)t LAD (35,33
._ .' • ; ';',. '. ", .:.: ; ! t:. ~.. , ""'~ - . • • • •• • , ..-., '" • - - ., .•• - •..•

%) 'and SAD (37.~7·%) were recorded 'at '76.50 '% RH in Sayedpur, Comilla.
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APPENDICES
Appendix 1. ANOVA for effect of % plant infection of purple blotch of onion in

major growing areas of Bangladesh during the cropping seasons 2007-
2008

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 90.600 45.300 1.2914

Treatment 9 5209.200 578.800 16.5005

Error 18 631.400 35.078 -
Appendix 2. ANOVA for effect of % leaf infection of purple blotch of onion in

major growing areas 'of Bangladesh during the cropping seasons 2007-
2008

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 9.800 4.900 '0.2099

Treatment 9 3542.700 393.633 16.8620

Error 18 420.200 23.344 -
Appendix 3. ANOVA for effect of % LAD of purple blotch of onion in major

growing areas of Bangladesh during the cropping seasons 2007 ..2008

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 16.200 8.100 0.6345

Treatment 9 1332.300 148.033 11.5953

Error 18 229.800 12.767 -
Appendix 4. ANOVA for effect of % SAD of purple blotch of onion in major

growing areas of Bangladesh during the cropping seasons 2007-2008
Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 16.200 8.100 0.5745

Treatment 9 1334.700 148.300 10.5177

Error 18 253.800 14.100 -
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Appendix S. ANOV A for effect of % plant infection of purple blotch of onion in
major growing areas ofBangJadesh during the cropping seasons 2008-
2009

Source of Degrees of Sum ,of Mean·'of fvalue
variation freedom squares squares

Replication 2 97.267 48.633 1.8388

Treatment 9 5242.133 582.459 22.0227

Error 18 476.067 26.448 --
Appendix 6. ANOV A for effect of % leaf infection of purple blotch of onion in

major growing areas of Bangladesh during the cropping seasons 2008-
2009

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 8.867 4.433 0.2576

Treatment 9 3822.300 424.700 24~6759

Error 18 309.800 17.211 --
Appendix 7. ANOVA for effect of% LAD ofpwpJe blotch of onion in major

growing areas of BangJadesh during the cropping seasons 2008..:2009

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 29.067 14.533 1.1770

Treatment 10 1314.533 146.059 11.8284

Error 20 222.267 12.348 --
Appendix 8. ANOVA for effect of% SAD of purple blotch of onion in major

growing areas of Bangladesh during the cropping seasons 2008-2009

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 24.467 12.233 0.7038
:

Treatment '9 1278.533 142;059 8.1730

Error 18 312.867 17.381 --

57



Appendix 9. ANOV A for effect of % plant infection of purple blotch of onion in
major growing areas of Bangladesh during the cropping seasons 2009-
2010

Source·of Degrees of Sum of Mean of fv.lue
variation freedom squares squares

Replication 2 86.600 43.300 2.2785

Treatment 9 5078.133 564.237 29.6909

Error 18 342~067 19.004 -
Appendix 10. ANOV A for effect of % leaf infection of purple blotch of onion in

major growing areas of Bangladesh during the cropping seasons
2009-2010

Source of Degrees of Sum of Mean of fvalue
variation freedom squares squares

Replication 2 11.467 5.733 0.4490

Treatment 9 3867.633 429.737 33.6511

Error 18 229.867 12.770 -
Appendix 11. ANOV A for effect of % LAD of purple blotch of onion in major

growing areas of Bangladesh during the cropping seasons 2009-2010

Source of Degrees of Sum of Mean of (value..
variation freedom squares squares

Replication 2 8.467 4.233 0.5853

Treatment 9 1306.700 145.189 20.0722

Error 18 130.200 7.233 --
Appendix 12. ANOV A for effect of % SAD of purple blotch of onion in major

'growing areas of Bangladesb during the cropping seasons 2009-20 I0

Source of Degrees of Sum of Mean of (value
variation (reedom squares squares

Replication 2 5.067 2.533 0.3592

Treatment 9 1280.667 142.296 20.1786

Error 18 126.933 7.052 --
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