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Abstract 

Root knot nematodes (Meloidogyne spp.) are one of the important parasitic nematodes of tobacco in almost all tobacco-growing areas. 

Determination of damage of Meloidogyne incognita (Kofoid and White, 1919) Chitwood, 1949(race-2) on some of tobacco commercial 

cultivars, this study was carried out in factorial with two factors including: six inoculums levels namely 0, 1, 3, 5, 7, 9 eggs and second stage 

juveniles(J2) per gram of  pot soil under artificial inoculations and some of tobacco commercial cultivars (Coker 347, Burely 21, K326) 

based on completely randomized design (CRD) with 18 treatments and four replication in Tirtash Research and Education Centre in 2009 

year. After 4 times harvesting, nematodes were extracted from soil and root. The number of nematodes were counted in roots and soil. Gall 

index, reproduction factors (Rf), the growth factors, fresh and dry weight of leaves, height of plant, fresh and dry weight of roots, income and  

average Price per kilogram were measured. The givendata were analyzed with MSTAT-C program. The results showed that, there was a 

progressive decrease in plant growth as the inoculums levels of the nematode increased nine nematodes per gram soil, reduction maximum in 

growth parameters of all tested tobacco cultivars. Damage of root knot nematode (Meloidogyne incognita) on some of tobacco commercial 

cultivars was Determined 3 eggs and second stage juveniles (J2) per gram of pot soil. The maximum nematode reproduction factors (Rf) was 

69/83 at an initial population density of 5 eggs and second stage juveniles (J2) per gram of pot soil. Maximum damage of 84%, 80% and 

73% were obtained for Coker 347, Burley 21 and K326, respectively. 

Key words: Damage, root knot nematodes, Meloidogyne incognita, tobacco. 
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Table 1. Variance analysis of effect of initial population density (pi) of Meloidogyne incognita race 2 and Gall index, reproduction factor, Number of 

eggs mass, average of eggs per egg mass and Gall number in different tobacco cultivars 

    Means square 

&�*73) ��R���)  

Source of variation (SOV) 
&�3��S+ T7��) Df 

Gall index 
Q�1 �3�� 

reproduction rate 
UD) ��,-+ V03W 

Number of eggs mass 
XI+ ��-+ ���*+ 

average of eggs per egg mass 
��-+ 3� %� XI+ ���*+ ��R���)  

Gall number 
Q�1 ���*+ 

Cultivars 

5�6%� 2  **
22.05  **

1031.8  **
1805664  **

15820.2 
**

20293.2  

Nematode population 

�+��� Y�*�< 4  **
42.14  **

6477.4 
**

37676922  **
133539.4 

**
20728.4 

Cultivars× Nematode 
population 

5�6%� ×�+��� Y�*�<  
8  **

3.2  **
85.1 

**
284179.7 

**
2811.72 

**
1198.2  

Error 

�[' 45  0.367  8.03  33721.6  61.24  16.07  

Coefficient of variation 

&�3��S+ V03W(%)  8.7  8.6  8.5  2.02  5.05  

** significant at 1% probability level.    
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Table 2. Variance analysis of effect of initial population density (pi) of Meloidogyne incognita race 2 and growth factors in different tobacco cultivars 

Means square 

&�*73) ��R���)  Source of variation 
(SOV) 

&�3��S+ T7��) 
Df 

height of plant 

/+-7 ]�^+%� 

weight of root 

/	0% 3+ $F�  
dry weight of root 

/	0% _	' $F�  
weight of leaves 

`37 3+ $F�  
dry weight of leaves 

`37 _	' $F�  

Cultivars 

5�6%� 2  **
3138.09 

**
3524.38 

**
1280.4 

**
99301.55 

**
2026.68 

Nematode population 

�+��� Y�*�< 5  **
15549.1 

**
31312.78 

**
10993.68 

**
597521.5 

**
10222.74 

Cultivars× Nematode 
population 

5�6%� ×�+��� Y�*�<  
10  **

130.43 
**

112.43 
**

37.5 
**

2702.42 
**

108.36 

Error 

�[' 54  12.5  15.5  7.5  1087.6  30.26  

Coefficient of variation 

&�3��S+ V03W(%)  4  3.66  4.22  7.2  9.29  

** significant at 1% probability level.     



�%���7 � &�
;  ����1 ��� : �!<=> �%��4 �
 %-03?4 �
@A
  ��

 Q��<MC8
O	� �~6 �4���6� /�&Y! r��R4   /,�� ��E �3�# �!�	4 /
3�6 u�R+# ���)M. incognita race 2 ( �� 

 �S�9 �p3�N�4 �#��9 �5�!�! 8	
Z o1�R#5�!�! u�R+# L�Z�6 �9 H
!�(
4 � �AZ  
Table 3. Variance analysis of effect of initial population density (pi) of Meloidogyne incognita race 2 and income and average  

Price per kilogram and Sugar and Nicotine percent in different tobacco cultivars 

Means square 

&�*73) ��R���)  
Source of variation (SOV) 

&�3��S+ T7��) Df 
average price per kilogram 

$-+-+ Y��6 2�-J)  
Income 

G,�'�� �);%� 

Sugar 

��6 ��%� 

Nicotine 
��+-E�� ��%� 

Cultivars 

5�6%� 2  **
78971026  **

1040831.09 
**

0.54 
**

69.49 

Nematode population 

�+��� Y�*�< 5  **
468551376  **

8136154.18 
**

0.43 
**

0.37 

Cultivars× Nematode population 

5�6%� ×�+��� Y�*�< 10  **
11430615  **

100438.5 
**

0.38 
**

0.32  

Error 

�[' 54  760450  11152.58 0.056  0.053 

Coefficient of variation 

&�3��S+ V03W(%)  6.32  10.8  14.98  7.92  

**
 significant at 1% probability level. 
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Table 4: Effect of initial population density (pi) of M. incognita race 2 on Gall index, reproduction rate,  

Number of eggs mass, average of eggs per egg mass and Gall number in three tobacco cultivars 

H
v4�
# 5�R1 �� �9  e�	Rq6 TU1 �9 ��69 
AO# �bRN6 �A'�R,# ��q m� �6�69 QZ6�q /' 
���� %�4�6�4.  
Means within each column followed by same letter are not significantly different at 0.01 probability level according to DMRT test. 

 

Gall Numberin root 

total per plant 
 U" %� Q�1 ���*+

/+-7 _0 /	0%  

average of eggs 

per egg mass  
%� XI+ ��R���) 3� 

��-+ 

Number of eggs mass 

in root total per plant 

 U" %� XI+ ��-+ ���*+

/+-7 _0 /	0% 

reproduction rate 

UD) ��,-+ V03W  
Gall index 

Q�1 �3�� 
Nematode population  

�+��� Y�*�<  
Cultivars 

5�6%� 

25 f 413 g 412 g 12.08 g 4.08 def 1 

119 d 447 ef 1005 ef 15.12 efg 5.12 d 3 

158 a 500 a 4861 a 79.8 a 9.8 a 5 

139 b 478 b 3799 bc 49.05 b 7.75 b 7 

132 c 472 bc 1520 d 20.78 e 6.78 c 9 

Burley 

�,%�7 

18 g 298 i 219 h 9.33 h 4.03 def 1 
77 e 437 ef 714 f 14.82 fg 4.82 de 3 
141 b 500 de 4572 b 75 a 9.75 a 5 
138 b 476 bc 3744 bcd 44 c 7.5 b 7 
132 c 462 cd 1321 de 20.33 e 5.33 d 9 

Coker 347 

 3"-"Mbc  

15 g 292 i 147 i 6.5 i 4.05 def 1 
29 f 393 h 700 f 12.77 g 4.77 de 3 
139 b 451 de 3954 bc 54.7 b 8 b 5 
132 c 440 ef 3257 cd 32.94 d 7.4 bc 7 
120 d 435 f 1116 e 16.5 ef 5.2 d 9 

K326 

 �"MKd  
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 � /,�� m,N � �! 5"� ���0N �S�95�!�! GZ� /1 �9  
Table 5. Effect initial population density (pi) of Meloidogyne  incognita race 2 on plant height,  

root fresh and dry weight and damage to dry weight of leaves in three tobacco cultivars. 

damage to dry weight of leaves (%) 

$-+-+ _	' `37 &%��' ��%�  
root dry weight(gr) 

/	0% _	' $F�  
root weight(gr)  
/	0% 3+ $F�  

plant height(cm) 
/+-7 ]�^+%� 

Nematode population  
+��� Y�*�<�  

Cultivars 

5�6%� 

0g 99.4 ab 165.8 bc 129.3 ab 0 

2.73 g 87.68 c 163 c 127.8 ab 1 

11.55 f 71.85 d 120.8 ef 100 d 3 

44.28 d 56.8 e 95.5 g 83.75 e 5 

53.75 c 31.77 g 56.5 j 55 def 7 

79.86 a 21.1 h 31  l 21.25 g 9 

Burley 

�,%�7  

0g 97.7 ab 162.5 c 125.3 abc 0 
4.73 g 83.6 c 161 d 123 bc 1 
14.5 f 69.05 d 115.5 f 95 d 3 
59.85 c 59.63 f 88.5 h 78.77 e 5 
71.82 b 28.5 g 50.25 jk 53.75 f 7 
83.29 a 17.4 h 29  l 18.5 g 9 

Coker 

347 

 3"-"Mbc  

0g 102.8 a 172.8 a 131.1 a 0 
2.4 g 97.18 b 172 ab 128 ab 1 
11.29 f 87.25 c 152.78 d 118.8 c 3 
28.07 e 73.38 d 122.5 e 97.5 d 5 
50 cd 46.22 f 77.75 i 78.75 e 7 
72.8 b 30.5 g 47.25 k 55 f 9 

K326 
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���� %�4�6�4.  
Means within each column followed by same letter are not significantly different at 0.01 probability level according to DMRT test. 

 

 

 

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

-20

0

20

40

60

80

100

0 2 4 6 8 10

pi

Y
ie

ld
 l

o
s
s
(%

) K326

Burley

coker 347

 

  

Y
ie

ld
 l

o
ss

 (
%

) 

pi 

0

20

40

60

80

100

120

0 2 4 6 8 10

pi

D
ry

 w
e
ig

h
t 

o
f 

le
a
v
e
s
(g

r)

K326

Burley 21

Coker 347

 

 

  

D
ry

 w
ei

g
h

t 
o

f 
le

a
v

es
 (

g
r)

 

pi 

UE4 �C   8I
O	� �~6                /,I�� ��IE �I3�# �I!�	4 /I
3�6 uI�R+# ��I�

)M. incognita race 2 (5�!�! u�R+# L�Z�6 ���0N 56&
# � 

Fig. 2. Effect of initial different population density (pi) of 

Meloidogyne incognita race 2 on yield loss of tobacco cultivars K326, 

Burley21 and Coker347. 
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Fig 1. Effect of initial different population density(pi) of 

Meloidogyne incognita race 2 on dry weight of leaves of tobacco 

cultivars K326, Burley21 and Coker347. 
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Fig. 3. Effect of increasing densities in height of plant (from zero 

on left to 9 eggs and J2 per gram soil on the right) of Meloidogyne 

incognita race 2 cv Burley21(a), coker 347(b) and  K326(c). 
  

�
�R,� �h H� 3�! d
     6�� e�� ��	4 � Qg# �� 96�O! {   GI+! 

            �I� p+,I# i�N L�� �� �9 �!�	4 �9 H1 ��\ �� "  I�   �I� 6�

Oh
  /!�� 5�� u ��! �9 
 �I���	� | � �   �9 HI1 ��\ � GI+! 

    6?E ���A# �i�N L�� �� �9 �!�	4
� 6�I� �  @ *��I' �I!�	4  I
 6�

  O	� � �9�'
  " ���4 8�  9�
# 9�� .  � ��R46 �9�  O	� Q`I�  I
 8

�!�	4  ��   ��E 96�O! �   ��)  e�� ��	4 ( � �9�/,  ��    �IR	'  
I#   9�I�

)Di Vito et al. 2004 .(�#"� �9� ��,)1988 (Di Vito et al.4  I
 &

 ! �9
����	
� O	� �� 
" 8�  Q#�I� 9��w � zy   � GI+! �!\�I� � 

   �9 ��\
R4�1  �R#     3�! ��R'�I� i�N dO(#  I
      ��I! /I� QIg# �� r

 *��'�R�� 8I16 /) .1989 (Barker et al.    �9 /I] 9�I]  �6&I� 

            /I� /,I�� ��E �3�# �!�	4 ���0N 56&
# �A
3���] 
Z�� e�	�

              o�6�I� � ��I����F
# �GIZ� �96PI4 �/I4�� �I� ��In!�6 �9 5�!�!

  
U
%#
#        /I� 5�I!�! /I� ���0IN 56&I
# � e�� k�Z� � ����

      9�69 
vR0� Q`� Q�6�6 /� �!�	4 96�O! .6���A��  O! �� H

 # H I
 56&

O	�
 3�6 8
  6�6 �9 /�            �I3�# �I!�	4 /I� 5�I!�! k�6&# �9 Q`� Q

 � ��E�  �/,
# # 56�!
@ 6� ���0N 56&
� *
 IA
 �I# �9 � ��� 8

%S
P!6�R16 5� T�n1�A# 
9�	4 t�+R46 .  

  

�%�(R��f�  

 "6 /�
1� H��� &]�# 
,��P@ L�R%# 84��O# � 8����#

��6 �9 ��V�0# �K�N /�  �!�
!  "�#� � ��$
$%! c�K �6


# �(,! � 
469��Z 8���4  H
A�	� � 9�� ��	q" "6


	
� *+� 56��(	�   "�#� � ��$
$%! &'�# �2�3�A(! �

 ����� Q	V � 
��
	
� ��BS ��
� �"6�46 �K�N /�  �!�
!

 
���"�6 � ���N 56��(	� ���1 �
# �(,! � ���$! 9��.  

  

References 

 

ARENS, M. L. and J. R. RICH, 1981. Yield response and 

injury levels of Meloidogyne incognita and M. Javanica 

on the susceptible tobacco 'McNair 944'. Journal of 

Nematology. 13(2). 196-201.  

BARKER, K. R. 1989. Yield relationships and population 

dynamics of Meloidogyne spp. On Flue-cured Tobacco. 

Journal of Nematology. 21(4s) 597-603. 

BARKER, K. R., P. B. SHOEMAKER and L. A. NELSON, 

1976. Relationships of initial population densities of 

Meloidogyne incognita and M. hapla to yield of tomato. 

Journal of Nematology. 8(3). 232-239. 

COOLEN, J. and C. J. D' HERDE, 1972. A method for the 

quantitative extraction of eggs and second stage 

juveniles of Meloidogyne spp. From soil. 9220 

Merelbeke Belgium, 36 pp. 

CASTILLO, P., M. DI VITO, N. VOVLAS and R. M. 

JIMENEZIDIAZ, 2001. Host-Parasite relationships in  

b 

c 

a 



$�%���� � ����� : &%��' $�(�) ���*+�,-) �+�����. /	0% ����!1 20�34 %� $-+-+ �%��+ 5�6%� �'37 %�  ��

root-knot disease of White Mulberry. Plant Disease. 85(3). 

277-281. 

CHAN, S. and R. LOPEZ, 1992. Efecto de diferentes 

densidaded iniciales de Meloidogyne incognita sobreel 

crecimiento del tomato. Agronomia Costarricense. 

16(2). 165-169. 

DI VITO, M., N. GRECO and A. CARELLA, 1985. 

Population densities of Meloidogyne incognita and 

Yield of Capsicum annuum. Journal of Nematology. 

17(1). 45-49. 

DI VITO, M. 1986. Population densities of Meloidogyne 

incognita and growth of susceptible and resistant 

Pepper plants. Nematol. Medit. 14. 217-221. 

DI VITO, M. and N. VOVLAS, A. M. SIMEONE, 1988. 

Effect of root-knot nematode Meloidogyne incognita 

on the growth of kiwi(Actinidia deliciosa) in pots. 

Hort. Sci. 2: 109-112. 

DI VITO, M., N. VOVLAS and P. CASTILLO, 2004. Host-

parasite relationships of Meloidogyne incognita on 

spinach. 2004. Plant Pathology. 53. 508-514. 

EL-SHERIF, A. G., A. R. REFAEI, M, E. EL-NAGAR and 

M. M. Salem Hagar, 2007. The role of eggs inoculum 

level of Meloidogyne incognita on their reproduction 

and host reaction. African Journal of Agricultural 

Research. 2(4). 159-163. 

JENKINS, W. R. 1964. A rapid centrifugal flotation 

technique for extracting nematodes from soil. Plant 

Dis. Rep. 48:692. 

JEPSON, S. B. 1987. Identification of root-knot nematodes 

(Meloidogyne species) CAB. International 

Wallingford, UK, 265 pp  

KIM, D. G. and H. FERRIS, 2002. Relationship between 

crop losses and initial population densities of 

Meloidogyne arenaria in winter-grown Oriental Melon 

in Korea. Journal of Nematology. 34(1). 43-49. 

LUCAS, G. B. 1975. Disease of Tobacco,3rd edition, 

Biological Associates consulting, Relight, North 

Carolina .621pp. 

SASSER, J. N. and W. R.JENKINS, 1969.Nematology.The 

University of North Carolina Press. Chapel Hill. 

480pp. 

TAYLOR, A. L. and J. N. SASSER, 1978. Biology, 

identification and control of root knot 

nematode(Meloidogyne spp.) North Carolina State 

University. 111pp. 

VOVLAS, N. and M. DI VITO, 1991. Effect of Root-Knote 

Nematodes Meloidogyne incognita and M. Javanica on 

the growth of coffee (Coffeea Arabica L.) in pots. 

Nematol. Medit. 19. 253-258. 

VOVLAS, N., SIMOES, N. J. O., SASANELLIA, N., 

SANTOS, M. C. V. DOS., ABRANTES, I. M. DE O. 

2004. Host-Parasite relationships in tobacco plants 

infected with a Root-Knot Nematode (Meloidogyne 

incognita) Population from the Azores. 

Phytoparasitica. 32:2.167-173. 

VOVLAS, N., D. MIFSUD, B. B. LANDA and P. 

CASTILLO, 2005. Pathogenicity of the Root-Knot 

Nematode Meloidogyne javanica on Potato. Plant 

Pathology. 54. 657-664. 

VOVLAS, N., G. LUCARELLI, N. SASANELLI, A. 

TROCCOLI, H. PAPAJOVA, J. E. PALOMARES-

RRIUS and P. CASTILLO, 2008. Pathogenicity and 

host-parasite relationships of the root-knot nematode  

Meloidogyne incognita on Celery. Plant Pathology. 57. 

981-987 

WHEELER, T. A., K. BARKER and R. SCHNEIDER, 1991. 

Yield-loss model for tobacco infected with 

Meloidogyne incognita as affected by moisture. Journal 

of Nematology. 23(4). 365-371. 

 

  

 


