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 عدوى فيروس الباراميكسو فى الحمام
 

 رجب سيد ابراهيم ، طلبه يونس عبد المطلب ، محمد شاكر عبد الحافظ
 

قطيع من الحمام لمعرفة دور فيروس الباراميكسو فى الأعراض  96فى هذه الدراسه تم فحص 
صابة العصبيه التى تواجه تربية الحمام وتتسبب فى خسائز اقتصاديه شديدة. تراوح معدلى الأ

% على التوالى. ولم تظهر آفات تشريحية فى الحمام 62-02% & 69-02والنفوق بين 
عترة من  90المصاب فقط احتقان الأحشاء الداخلية بالاضافة الى التهاب الأمعاء. تم عزل 

قطيع تم فحصه. اختيرت ستة عزلات للتوصيف  96% من 4699فيروس الباراميكسو بنسبة 
تينى للفيروسات المعزولة وتحديد الأجزاء من هذا البروتين المكونة و دراسة المحتوى البرو

للمناعه عند العدوى أو التحصين. عند دراسة الحلقات البروتينيه باستخدام الفصل الكهربائى 
فى الأكريلاميد وجد أن هناك تشابه فى الحلقات البروتينيه الشائعه بين كل العترات تحت 

للقاحيه للنيوكاسيل)هتشنر ولاسوتا وأفينيو( ولكن وجد اختلاف الدراسه بما فيها العترات ا
جزئى فى معزولتين عن  كل العنرات تحت الدراسه بما فيها العترات اللقاحيه للنيوكاسيل 
المستخدمه للمقارنه. عند اجراء اختبار مؤشر الضراوة بالحقن الوريدى فى الحمام لهذه 

تمى الى النوع متوسط الضراوه وواحده فقط تنتمى العترات وجد أن خمسه من هذه العترات تن
عينه  96الى النوع شديد الضراوه. أظهر الفحص السيرولوجى باختبار  تثبيط تلازن الدم لعدد 

(. عند عمل 66 – 90%( بها الأجسام المناعيه المضاده لخاصية تلازن الدم )4494) 64أن 
المختاره للدراسه والعترات اللقاحيه  الطبع المناعى بطريقة ويستيرن ظهر أن كل العترات

للنيوكاسيل تحتوى على حلقه بروتينيه أنتيجينيه متفاعله مناعيا مع المصل المضاد المكون عند 
 46التحصين ضد النيوكاسيل فى الدجاج وأيضا من الحمام المصاب عند الوزن الجزيئى 

ه بما فيها العترات اللقاحيه كيلودالتون وأيضا وجود علاقه مناعيه بين العنرات تحت الدراس
للنيوكاسيل)هتشنر ولاسوتا وأفينيو( الأمر الذى قد يفسر امكانية استخدام لقاحات النبوكاسيل 

 للسيطره على عدوى الباراميكسو فى الحمام.
 

SUMMARY 
 

This study investigated 69 pigeon flocks for the role of Paramyxovirus 

(PMV) in serious problem of nervous signs facing both loft and 

individual raising pigeons in Upper Egypt resulting in severe economic 
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losses. The morbidity and mortality rates in the infected pigeons were 

20-94% and 10-90% respectively. No pathognomonic lesions were 

noticed in infected pigeons far from congestion of parenchymatous 

organs and enteritis. Forty-one strains of PMV could be isolated (59.4%) 

from 69 examined flocks. Six isolates were subjected for further 

characterization by SDS-PAGE and western blot analysis. Common 

polypeptide pattern was clear among the selected strains in SDS-PAGE 

but two isolates of them differed partially from the others and ND 

vaccinal strains, suggesting their relatedness to pigeon PMV. The 

intravenous pathogenicity index (IVPI) of the selected strains 

characterized 5 of them as mesogenic strains and one as velogenic strain. 

Serological survey of 63 serum samples displayed 35 (55.6%) possess 

haemagglutination inhibiting (HI) antibodies with HI titers 2
4
-2

9
. All the 

selected and ND vaccinal strains expressed a very major and highly 

reactive immunogenic epitope at 53 Kda, moreover there were close 

immunogenic relationship among pigeon PMV and ND vaccinal strains, 

the matter which may answer the question why we use ND vaccines for 

controlling PMV infection in pigeon. 
 

Key words: Pigeon, paramyxovirus, HI, SDS-PAGE, Western blotting 

Pathogenicity, ND 
 

INTRODUCTION 
 

Pigeon are popular in most countries of the world; in Egypt most 

of the villagers raise pigeons mainly for meat production as well as for 

racing and show, in addition to the widely distributed pigeon lofts 

allover country. Pigeons also were used for biological and medical 

research where 70,000 pigeons are raised annually in United States. No 

doubt that nervous signs in pigeons represent one of the most important 

problems in Egypt in the last few years. Many etiological agents are 

involved in such problem as PMV-1, Herpes virus, Rabies virus and 

listeriosis (Webers et al., 1995) as well as chlamydiosis and paratyphoid. 

PPMV-1 infection in pigeons characterized by sudden onset, rapid 

spread with high morbidity and mortality of 100% and 80% respectively 

(Eisa and Omer, 1984), gradual decline in egg production with infertile 

eggs also reported (Povazsan, et al. 1984). Little work has been done for 

studying the virulence, SDS-PAGE of whole viral proteins and 

immunoblot analysis of PPMV-1 in Egypt, so the present work was 

designed to study the forementioned points in addition to studying the 

distribution of infection at area of Upper Egypt. 
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MATERIALS and METHODS 
 

Birds and samples: 

One hundred and forty eight pigeons showing nervous signs 

represent 69 pigeon sources from both individual rearing and pigeon 

lofts were examined for signs and lesions, isolation and identification of 

causative virus. Pooled samples were collected from brain, liver, spleen, 

lung and kidney of each clinically affected bird. 

Isolation and identification:  

Bacteria free suspension from prepared sample was inoculated 

into allantoic cavity of 9-11-day-old embryonating chicken eggs, 

incubated at 37ºC and examined twice daily for 7 days. Allantoic fluids 

were collected aseptically for viral identification. 

Haemagglutination (HA): 

All isolates were tested for HA character as well as determination 

of HA units using pigeon or chicken RBCs. 

Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-

PAGE): 

Six chicken embryo-propagated PPMV-1 isolates as well as three 

vaccinal strains of ND (Lasota, Hichner B1 and Avinew) were used for 

SDS-PAGE. The allantoic fluids of embryo-grown isolates and vaccinal 

strains were harvested and were cleared by centrifugation at 3000 rpm 

for 20 minutes. The viruses were pelleted by centrifugation at 16,000 

rpm for 1.5 hours in cooling centrifuge. The pellet was resuspended in 

0.01 M Tris-HCl buffer, PH 7.2. Centrifugation was done again at the 

same conditions mentioned formerly. The viral pellets were resuspended 

1:1 weight per volume (W/V) in 2X sample buffer consisting of 0.5 M 

Tris-HCl, glycerol, 10% SDS, 2-B-mercaptoethanol and 0.05% 

bromophenol blue and then placed in boiling water bath for 10 minutes. 

The final preparations were kept at -34C until use, (Shapiro and Maizel, 

1969 and Alexander and Collins, 1981). Electrophoresis was carried out 

using vertical gel system (Bio-Rad). Polyacrylamide gel was prepared by 

the method of Laemmli (1970) using 4% stacking gel (30 V for 45 

minutes) and 10% separating gel (100 V for 2 hours). Running buffer 

used was consisted of 1.5 Tris, 7.2% glycine and 0.5% SDS (PH 8.3). 

Two gels were prepared; one used for staining while the other used for 

western blotting as unstained gel. Staining was done for 2 hours using 

0.1% coomassie brilliant blue R-250 (Pharmacia, LKB Biotechnology, 

Uppsala, Sweden) in fixative solution. Destaining was performed with 

40% methanol and 10% acetic acid until clear background was obtained. 
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Approximate molecular weights were determined by comparing mobility 

pattern of samples with that of prestained molecular weight protein 

standard marker (Sigma, St. Luis); (180. 116, 84, 58, 48, 36.5, and 26.6 

Kda molecular weight. 

Serological monitoring: 

Sixty-three serum samples of diseased pigeons were examined to 

detect antibodies to PPMV-1 based on haemagglutination inhibition 

reaction (HI). 

Intravenous pathogenicity index (IVPI): 

Intravenous pathogenicity index (IVPI) was carried out for six 

selected isolates of PMV-1 by I.V. inoculation of the virus derived from 

freshly infective allantoic fluids into ten 6-week-old pigeon free from 

PMV infection, each bird was examined daily for a period of 10 days 

and scored for assessment of virulence. 

Immunoblotting: 

This technique was performed according to Towbin et al., (1979) 

to determine the common immunogenic determinants shared in PMVs as 

well as the antigenic diversions among different isolates and ND 

vaccinal strains. Unstained SDS-PAGE was transferred to the supported 

nitrocellulose membrane 0.45 Um (Bio-Rad) using semidry transblotting 

(Pharmacia). Three sheets of absorbent paper with the same dimensions 

of gel size were soaked in transfer buffer (48 mM Tris base, 39 mM 

glycine, 0.037% SDS vol./vol., 20% methanol and distilled water). The 

gel was placed exactly on filter papers (3 layers), soaked nitrocellulose 

was then placed and covered with soaked layers of absorbent paper. 

Electrophoresis was carried out at 2 mA/cm
2
 for one hour. The 

nitrocellulose membrane after assembling was stained by Ponceu stain 

for orientation, and then destained by distilled water. Blocking was done 

using PBS PH 7.2 containing 2% bovine serum albumin (BSA) at 4C 

overnight. Washing was done 3X using tris-buffered saline (PH 7.6) 

containing 0.05% tween 20 (TBS-Tween 20). Primary antibody (pooled 

antisera with high HA titers obtained from diseased pigeons), diluted in 

BSA-TBS-Tween 20 was added for 1 hour at room temperature with 

shaking. Washing was done 3X, followed by introducing of Peroxidase 

labeled rabbit anti-chicken IgG diluted in BSA, TBS-Tween 20 at room 

temperature for 1 hour with shaking. Washing was done 5X; the last 

wash was done using TBS without tween 20. The substrate used was 3,3 

diaminobenzidine, tetrahydrochloride (DAB) (Sigma) as freshly 

prepared solution of 50 ml Tris-HCl (PH 7.5) containing 10 mg of DAB 

and 25 µL of 30% H2O2. Substrate was added with shacking, and several 
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washing in distilled water, the membrane kept to dry, stopped the 

reaction. 

Experimental infection: 

Sixty-nine squabs of 45 days old were proved free from PMV 

infection by HI test and divided into 7 groups, the first group (9 pigeons) 

was kept as non-infected control. Each of the other groups was 

subdivided into two groups (5 pigeons inoculated intranasalty with 0.1 

ml of EID50 for each isolate and the 5 pigeons other was kept in contact 

with them). All birds were observed for a period of 30 days. 
 

RESULTS 
 

Clinical signs and necropsy: 

The clinical signs of the naturally diseased birds were anorexia, 

depression, increased thirst, greenish watery diarrhea and nervous signs 

in the form of tremors of head and neck, torticollis, circling and paralysis 

of legs and wings. The morbidity and mortality were ranged from 20-

94% and 10-90% respectively. There is no pathognomonic lesions were 

recorded, but only congestion of liver, spleen, pancreas and kidneys with 

enteritis sometimes noticed. 

Isolation and Identification: 

The inoculated embryos died between 2
nd

 and 8
th

 day of infection 

and showed curling and sometimes dwarfing with hemorrhages of the 

head and bodies in addition to presence of urates even mixed with 

allantoic fluids. 

Haemagglutination test: 

Forty-one isolates could be identified from 41 out of 69 pigeon 

flocks with Log 2 HA titers ranged from 2
2
-2

11
. Data about the six 

selected isolates are listed in Table 1. 

SDS-PAGE: 

SDS-PAGE that displayed the common whole protein pattern of 

molecular weights 53, 48 and 32 Kda to all six tested isolates. One of 

these isolates was completely similar to ND lasota vaccine that 

possessed protein molecular weight of 128, 53, 48, 32, 23 and 18 Kda. 

Three isolates were similar to the other ND vaccinal strains (Hitchner B1 

and Avinew) with protein molecular weights of 150, 56, 53, 48, 32, 23 

and 18 Kda. Two isolates were differed partially from both of the other 

isolates and the vaccinal strains that may be special pigeon PMVs. 

(Fig.1). 
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Serological monitoring: 

Thirty-five out of 63 serum samples (55.6%) showed 

haemagglutinating-inhibiting antibodies, with titers ranged from 2
2
-2

9
.  

Data about the six selected isolates are listed in Table 1. 

Intravenous pathogenicity index: 

The intravenous pathogenicity index experiment for the six 

selected isolates revealed that five isolates belonged to mesogenic group 

while only one isolate belonged to velogenic group, results are 

illustrated in table (2). 

Immunoblotting: 

Immunoblott analysis of the six isolates and three vaccinal 

strains of NDV at the used dilution of antiserum and secondary antibody 

or rabbit anti-chicken IgG demonstrated a very major and highly reactive 

immunogenic epitope at 53 Kda in all six isolates and vaccinal strains. 

Furthermore three isolates expressed additional immunogenic band at 48 

Kda, while only one isolate expressed a third immunogenic determinant 

at 32 Kda (Fig. 2). 

Experimental infection: 

Similar clinical signs and lesions to those recorded in natural 

infection were observed in intranasal and contact infected groups. The 

morbidity and mortality rate were 100% and 40-80% respectively. 

Successful reisolation of the virus was achieved, on the other hand 

control birds showed no signs and lesions or positive reisolation of the 

virus (Table 3). 
 

DISCUSSION 
 

The role of pigeons in the transmission of diseases to both 

humans and domestic species of birds has been well documented by 

several authors (Weber et al., 1979; Alexander et al., 1985 and 

Orlandella et al., 1992). This study aimed to provide information on 

PPMV-1 infection in pigeons in Upper Egypt. This work was carried out 

on 69 pigeon lofts representing 13285 birds. 

Clinical signs of naturally infected pigeons were anorexia, 

depression, increased thirst, greenish watery diarrhea and nervous signs 

in the form of tremors of head and neck, torticollis, circling and paralysis 

of legs and wings. Similar clinical picture were described by Alexander 

et al., (1984), Povazsan et al., (1984), Barton et al., (1992), El-Sisi et al., 

(1995), and Zanetti et al., (2001). 

The morbidity and mortality were ranged from 20-94% and 10-

90% respectively. Low morbidity and mortality were recorded in adult 
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pigeons comparatively to the higher rates in young one, this is might 

explained by previous exposure to infection and subsequent possessing 

of antibodies. These results more or less agree with those observed by 

Weisman et al., (1984), Henrichs (1997) and Ren Zuyi et al., (1998).  

There is no pathognomonic lesions were recorded, but only 

congestion of liver, spleen, pancreas and kidneys with enteritis 

sometimes noticed. Pearson et al., (1987), El-Mubarak et al., (1990) and 

Ibrahim et al., (2000) described similar necropsy findings. 

Death of inoculated embryos was observed between 2
nd

  and 8
th

 

day of infection. The dead embryos showed curling and sometimes 

dwarfing with hemorrhages of the head and bodies in addition to 

presence of urates with allantoic fluids. These results agreed with results 

of Beard and Hanson (1984). 

Forty-one out of 69 pigeon sources with nervous signs were 

positive for PMV isolation with percentage of 59.4%. The high HA titers 

agree with Biancifiori and Fioroini (1983) and Sambasivon et al., 

(2001), and disagree with those reported by King (1994). The isolates 

producing high HA titers 2
7
-2

11 
 were selected for further studies. 

In present study, SDS-PAGE that displayed the common whole 

protein pattern of molecular weights 53, 48 and 32 Kda to all six tested 

isolates. One of these isolates was completely similar to ND lasota 

vaccine that possessed protein molecular weight of 128, 53, 48, 32, 23 

and 18 Kda. Three isolates were similar to the other ND vaccinal strains 

(Hitchner B1 and Avinew) with protein molecular weights of 150, 56, 

53, 48, 32, 23 and 18 Kda. Two isolates were differed partially from 

both of the other isolates and vaccinal strains that may be special pigeon 

PMVs. These results are partially supported by the findings of Walter et 

al., (1971) who found at least 5-6 proteins in PMV using SDS-PAGE. 

Four of the proteins found in each virus share common characters with 

nucleocapsid protein (56-61 Kda), a larger one (65-74 Kda), a smaller 

one (53-56) Kda), and a major protein which is the smallest one in each 

virion (38-41 Kda). Moreover, Moore and Burke (1974) described 3 

major proteins with molecular weights of 75, 55 and 42 Kda and minor 

proteins of 180, 110, 55, 53, 52, 51 and 49 Kda. 

The method used in this study was done on whole polypeptides 

of isolated PMV (infected allantoic fluids) with high-speed 

centrifugation as simple and easy tool for such investigation. Such 

method was supported by Shapiro and Maizel (1969) and Sambasivan et 

al., (2001).  
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Thirty-five out of 63 serum samples (55.6%) showed HI 

antibodies against ND lasota vaccine, and ranged from 2
4
-2

9
, nearly 

similar results were obtained by Schulte (1992) who reported 46.7%, 

2.5% and 0.5% PMV-1, PMV-2 and PMV-3 respectively. 

Immunoblott analysis of the six isolates and three vaccinal 

strains of NDV at the used dilution of antiserum (1/200) and secondary 

antibody or rabbit anti-chicken IgG (1/2000) demonstrated a very major 

and highly reactive immunogenic epitope at 53 Kda in all six isolates 

and three vaccinal strains. Furthermore three isolates expressed 

additional immunogenic band at 48 Kda, while only one isolate 

expressed a third immunogenic determinant at 32 Kda. Chambers and 

Samson (1980) observed 8-10 viral proteins in SDS-PAGE and western 

blotting on studying NDV polypeptides. Also Nishikawa et al., (1983) 

and Umino et al., (1990) studied the immunogenic proteins of NDV 

strains. Immunogenic proteins were studied by immunoblotting with 

homologous and heterologous antisera; the three viruses reacted evenly 

(Mishra et al., 2001). 

Experimentally infected pigeons via I/N and contact gave clinical 

signs similar to that noticed in naturally infected birds. All routes gave 

100% morbidity but mortalities were 100% in case of I/N exposure and 

ranged from 40-80% on contact exposure. The present results come in 

contrast with those reported by Alexander and Parsons (1984) where 

they found that I/N infection did not produce nervous signs or death. On 

the other hands present results in case of I/N infected pigeons more or 

less agreed with those of  El-Mubarak et al., (1990) and El-Sisi et al., 

(1995). The high morbidity and mortality rates in experimentally 

infected pigeons may attribute to the highly virulent isolates caused 

severe losses in the field.  

IVPI of six tested isolates were ranged from 1.08-to-1.72 and 

hence all of these isolates characterized as mesogenic strains and only 

one isolate as velogenic strain. 

Based on this experiment it is concluded that a major polypeptide 

at 53 Kda is a common antigenic site of PMV. Moreover, there are close 

immunogenic antigenic relationship among pigeon PMV isolates and 

vaccinal strains of NDV, the matter which may answer the question why 

we can use NDV vaccines for controlling infection in pigeons, but it is 

better to use autogenous vaccine prepared from PPMV isolates. 
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Table.1: Epidemiology and titeration of six selected pigeon isolates of 

PMV 
 

Isolate 

No. 

Age in 

month 

Morbidity 

% 

Mortality 

% 

HA 

titer 

HI 

titer 

EID50%/ml 

1 12 80 70 2
9

 2
6

 10
-6

 

2 24 90 80 2
7

 2
8

 10
-6.7

 

3 9 62 42 2
9

 2
6

 10
-7

 

4 6 92 80 2
7

 2
5
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-4.8

 

5 12 89 74 2
11

 2
6
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-6.7
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11

 2
2

 10
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Fig 1: SDS-PAGE profile ot total viral protein of PPMV isolates and three ND 

vaccinal strains; stained with coomassie blue stain. M (prestained 

protein molecular weight marker) showing molecular weights of 180, 

116, 84, 58, 48, 36.5, 26.6 KD. Lanes 1-6 (PPMV isolates). Lanes 7-9 

(ND vaccinal strains; Lasota, Hitchner, Avinew). 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

Fig 2: Western blotting of PPMV isolates and three ND vaccinal strains. M 

(prestained protein molecular weight marker) showing molecular 

weights of 180, 116, 84, 58, 48, 36.5, 26.6 KD. Lanes 1-6 (PPMV 

isolates). Lanes 7-9 (ND vaccinal strains; Lasota, Hitchner, Avinew). 

Thick arrow (Highly reactive immunogenic epitope at 53 KD 

expressed in all PPMV-1 isolates and ND vaccinal strains). Lanes 3, 4 

and 5 expressed additional band at 48 KD. Lane 5 expressed a third 

immunogenic determinant at 32 KD. 
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Table.1: Epidemiology and titeration of six selected pigeon isolates of 

PMV 
 

Isolate 

No. 

Age in 

month 

Morbidity 

% 

Mortality 

% 

HA 

titer 

HI 

titer 

EID50%/ml 

1 12 80 70 2
9

 2
6

 10
-6

 

2 24 90 80 2
7

 2
8

 10
-6.7

 

3 9 62 42 2
9

 2
6

 10
-7

 

4 6 92 80 2
7

 2
5

 10
-4.8

 

5 12 89 74 2
11

 2
6

 10
-6.7

 

6 6 93 73 2
11

 2
2

 10
-6

 

 

 

Table 3: Results of experimental infection of six selected PPMV isolates 

 
Isolate 

No. 

Route of 

Infection 

Incubation 

 Period 

Signs Death Course 

% Days PI % Days PI 

1 
Intranasal 9 100 8-14 100 10-18 18 

Contact 14 100 14-25 40 16-24 30 

2 
Intranasal 9 100 9-13 100 11-22 16 

Contact 11 100 11-22 80 12-28 30 

3 
Intranasal 6 100 6-16 100 8-21 21 

Contact 17 100 17-25 60 20-30 30 

4 
Intranasal 6 100 6-12 100 9-16 16 

Contact 14 100 14-21 60 19-30 30 

5 
Intranasal 11 100 11-14 100 17-23 17 

Contact 17 100 17-23 80 20-30 30 

6 
Intranasal 6 100 6-9 100 8-13 13 

Contact 16 100 16-22 80 20-30 30 

 



Vet. Med. J. Vol. 51 No. 104 January 2005  Assiut 

 

 15 

Table (3): Showing Intravenous Pathogenicity Indeces (IVPI) of six selected 

pigeon PMV isolates 

 
 

Period of observation in days 
Isolate 

No. 

No. of 

Birds 
1 2 3 4 5 6 7 8 9 10 

Sum Factor Total IVPI 

Dead - - - - - 4 4 4 6 8 26 4 104 

Diseased - - - - 4 - - 2 4 2 12 2 24 

Normal 10 10 10 10 6 6 6 4 - - 62 0 0 
1 

Total           100  128 

1.28 

Mesogenic 

Dead - - - - - 2 2 2 6 6 18 4 72 

Diseased - - - - 2 2 4 4 2 4 18 2 36 

Normal 10 10 10 10 8 6 4 4 2 - 64 0 0 
2 

Total           100  108 

1.08 

Mesogenic 

Dead - - - - - 2 4 4 4 4 18 4 72 

Diseased - - - - 6 4 2 4 4 6 26 2 52 

Normal 10 10 10 10 4 4 4 2 2 - 56 0 0 
3 

Total           100  124 

1.24 

Mesogenic 

Dead - - - - - 2 2 6 8 8 26 4 104 

Diseased - - - - 2 4 6 2 2 2 18 2 36 

Normal 10 10 10 10 8 4 2 2 - - 56 0 0 
4 

Total           100  140 

1.40 

Mesogenic 

Dead - - - - - 4 4 6 6 6 26 4 140 

Diseased - - - 4 4 2 2 - 2 4 18 2 36 

Normal 10 10 10 6 6 4 4 4 2 - 56 0 0 
5 

Total           100  140 

1.40 

Mesogenic 

Dead - - - - 2 2 2 4 10 10 30 4 120 

Diseased - - - 4 2 6 8 6 - - 26 2 52 

Normal 10 10 10 6 6 2 - - - - 44 0 0 
6 

Total           100  172 

1.72 

Mesogenic 
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