
1396

80-71

*123

  :18/6/95 :14/10/95

Fusarium solani f.sp. phaseoli.

 .

 .100

.

 .

50100A .

1) (5) ( .

 .

 .

 .

 .

.

:¬.

1-

 .
2-

.
3-

  .
*- :rezalak2000@yahoo.com

mailto:rezalak2000@yahoo.com


72

.

(Saxena et al., 1993).60 %

Graham and Ranalli, 1997) .(

(Mayek-Perez et al., 2002)

Graham and Ranalli, 1997)(.

)Amongi et al., 2015( .

)Nielsen and Nelson, 1998; Singh, 2007 .(

Fusarium solani f.sp. phaseoli

(Abawi, 1989) .

(Miller and Burke, 1986) .

Macrophomina phaseolina)Amongi et al., 2015( .

)Miller and Burke, 1986( .12 -15 -

)Papendick and Mulla, 1986( .

)Pastore-Corrales and Abawi,

1988( .

)Miller and Burke, 1985Schneider and Kelly, 2000;.(

 .

)Mayek-Perez et al., 2002( .

 .

 .

)Lak et al.,

2009(.)Ghanbari et



 / / /139673

al., 2013(

.

100

Fusarium solani f.sp. phaseoli .

50 .1

10 .

 .

)1.(

41
15

8

41
19

3

41
19

2

41
20

9

41
17

9

41
16

5

41
21

7

41
12

1

41
19

5

41
20

1

41
21

8

41
19

6

41
20

5

41
20

4

41
21

4

41
17

6

41
21

0

41
20

6

41
23

5

41
11

3

41
15

2

41
14

3

41
12

9

41
12

5

41
15

5

41
14

5

41
11

4

41
12

7

41
11

6

41
11

0

41
18

5

41
19

4

41
18

4

41
13

1

41
11

8

41
20

7

41
10

9

41
14

9

41
11

7

41
12

3

41
12

6

41
17

7

41
14

2

41
15

6

41
15

4

41
13

8

41
16

8

41
14

6

41
13

5

41
14

7

41
14

1

41
15

3

41
14

8

41
13

7

41
15

1

41
13

3

41
14

0

41
13

2

41
19

1

41
13

0

41
12

8

41
20

2

41
18

6

41
18

9

41
16

7

41
18

2

41
16

9

41
21

2

41
19

7

41
21

5

41
21

6

41
19

0

41
21

1

41
18

8

41
16

3

41
11

7

41
15

9

41
17

2

41
18

1

41
20

0

41
15

0

41
23

7

41
21

3

41
10

1

41
17

4

41
15

7

41
18

0

41
18

3

41
18

7

41
16

6

41
12

4

41
16

4

41
17

8

41
20

3

41
17

5

41
19

8

41
16

8

41
16

0

41
16

1

41
16

2

41
17

0

1-

 .

50100A)Dadivar et al., 2005(

)1 (5 -410 -9 .

.

1-

cm
Ec

dS/mpH
%mg/kgmg/kg%%%

30-084/189/707/021259323434



74

)Kargar et al., 2004(

MP =     

GMP = Yp × Ys                     

STI = ×       

SSI = /
/

TOL = Yp Ys

Yp :Ys :Xp :

Xs :.

¬¬¬

)Sippell

and Hall, 1982 (¬)2:(

2-15

1 :2 :25 %

3 :25 %50 %4 :

50 %75 %5 :

75 %.

   :

N

PS
DS i

si

5

1
)(



 / / /139675

DS :Si :)15(Ps :iN :

.

)2 .(

 .

 . .

42 %

)3.(

2 -

(%)

814896ns301564 ns22

598896ns586828 ns23

2773 ns75 ns10

2124 ns223 ns22

92 ns19 ns30

29 ns3 ns21

128 ns9 ns9

59 ns3 ns8

68/0nsns02/08

2ns3/0ns18

4/0ns05/0ns23

47/0ns5/0ns18
ns



76

3-t

t

)(6/89442**22/15

)(14/155/37**1/4

58/824**4/4

)(62/42/16**4/10

62/04/12**9/7

64/047 **22
**1%

58/197/2 .

47 % .)2002 ()Burke and

Miller, 1983 (

 .t .

133/258/1 .

 .

)4.(

 .

)Roy et al., 1999 (.

67/167/497/2 .

 . .

 .

 . .

 .

 .

 .)1986 (

.



 / / /139677



78

 .

 .

)Abawi, 1989; Burke and Miller, 1983(

 .

)3 (.

 . -

 . .

 .

 .

 .

)4 .( .

 .

 .

 .

 .

)Pastore-Corrales and Abawi, 1988 (

 .

 .

.



 / / /139679

References
1. Abawi GS. 1989. Root Rots. pp. 105-157, In HF  Schwartz  and  MA  Pastor-

Corrales (eds). Bean Problems in the Tropics. Cali, Colombia: CIAT (Centro
Internacional de Agricultura Tropical).

2. Amongi W, Nkalubo ST, Gibson P, Edema R and Ochwo-Ssemakula M. 2015.
Genetics of drought tolerance in common bean genotypes adapted to Ugandan
conditions. Journal of Plant Breeding and Crop Science 7: 18–27.

3. Burke DW and Miller DE. 1983. Control of Fusarium root rot with resistant beans
and cultural management. Plant Disease 67: 1312–1317.

4. Dadivar M, Khodshenas MA and Dorri HR. 2005. The effect of water stress on
yield and water use efficiency in bean genotypes. Paper presented at: 9th Soil
Science Congress of Iran, vol. 2, Soil Conservation and Watershed Management
Research Center; 27–30 August; Tehran; Iran.

5. Ghanbari AA, Mousavi SH, Gorji AM and Idupulapati RA. 2013. Effects of water
stress on leaves and seeds of bean (Phaseolus vulgaris L.). Turkish Journal of
Field Crops 18: 73–77.

6. Graham  PH  and  Ranalli  P.  1997.  Common  bean  (Phaseolus vulgaris L.). Field
Crops Research 53: 131–146.

7. Kargar SMA, Ghannadha MR, Bozorgi-Pour R, Khaje Ahmad Attari AA and
Babaei, HR. 2004. An investigation of drought indices in some soybean genotypes
under restricted irrigation conditions. Iranian Journal of Agricultural Science 35:
129–142.

8. Lak MR, Ghanbari AA, Dorri HR and Ghadiri A. 2009. Effect of planting date on
yield and Fusarium root rot  disease severity in Chitti  bean in Khomein.  Seed and
Plant Production Journal 25: 273–284.

9. Mayek-Perez N, Garcia-Espinosa R, Lopez-Castaneda C, Acosta-Gallegos JA and
Simpson J. 2002. Water relations, histopathology and growth of common bean
(Phaseolus vulgaris L.) during pathogenesis of Macrophomina phaseolina under
drought stress. Physiological and Molecular Plant Pathology 60: 185–195.

10. Miller  DE  and  Burke  DW.  1985.  Effect  of  soil  physical  factors  on  resistance  in
beans to Fusarium root rot. Plant Disease 69: 324–327.

11. Miller DE and Burke DW. 1986. Reduction of Fusarium root rot and Sclerotinia
wilt  in  beans  with  irrigation,  tillage,  and  bean  genotype.  Plant  Disease  70:  163–
166.

12. Nielsen DC and Nelson N. 1998. Black bean sensitivity to water stress at  various
growth stages. Crop Science 38: 422–427.

13. Papendick RI and Mulla DJ. 1986. Basic principles of cell and tissue water
relations. pp. 1–25, In PG Ayres and L Boddy (eds). Water, Fungi and Plants.
Cambridge: Cambridge University Press.

14. Pastore-Corrales MA and Abawi GS. 1988. Reaction of selected bean accessions
to infection by Macrophomina phaseolina. Plant Disease 72: 39–41.

15. Roy M, Brodeur J and Cloutier C. 1999. Seasonal abundance of spider mites and
their predators on red raspberry in Quebec, Canada. Environmental Entomology
13: 737–745.

16. Saxena NP, Johanson C, Saxena MC and Silimi SN. 1993. Selection for drought
and salinity tolerance in cool- season food legumes. pp. 243–270, In KB Singh and
MC Saxena (eds). Breeding for Stress Tolerance in Cool-season Food Legumes.
Chichester: John Wiley and Sons. UK.



80

17. Schneider KA and Kelly JD. 2000. A greenhouse screening protocol for Fusarium
root rot in bean (Phaseolus vulgaris L.). HortScience 35: 1095–1098.

18. Singh SP. 2007. Drought resistance in the race Durango dry bean landraces and
cultivars. Agronomy Journal 99: 1219–1225.

19. Sippell DW and Hall R. 1982. Effects of pathogen species, inoculum
concentration, temperature, and soil moisture on bean root rot and plant growth.
Canadian Journal of Plant Pathology 4: 1–7.



Research in Plant Pathology/Vol. 5/No. 1/Spring and Summer 2017 6

Effect of drought stress on Fusarium root rot severity of white bean
(Phaseolus vulgaris L.) genotypes

M.R. Lak*1, B. Assadi 2, H.R. Dorri3

Abstract
Root rot caused by Fusarium solani f.sp. phaseoli is  an  important  disease  of  beans  in

Iran. It causes considerable damages to bean production in Markazi Province. Unfavorable
conditions such as drought stress can enhance disease severity. In this research, reaction of
100 white bean genotypes to Fusarium solani f.sp. phaseoli in drought stress condition was
evaluated. Drought stress was applied at V4 growth stage (third trifoliate leaf) and continued
until harvest. Irrigation was done after 50 and 100 mm evaporation from evaporation pan (A
class) for optimum and stress conditions, respectively. Disease severity was rated on a scale
of  1  (immune)  to  5  (very  susceptible).  The  experiment  was  carried  out  in  augment  design.
Bean genotypes yield under normal irrigation and drought stress conditions was calculated
with tolerance indices such as mean value of production (MP), geometric mean value of
production (GMP), stress tolerance index (STI), stress susceptibility index (SSI) and tolerance
index  (TOL).  Fusarium root  rot  severity  was  greater  in  drought  stress  condition.  In  drought
condition, growth parameters viz yield, plant height, 100-seed weight, number of pods in plant
and number of seeds in pod were significantly decreased. There was a negative and significant
correlation among disease severity and yield in drought stress condition and tolerance indices
including  STI,  MP  and  GMP.  At  the  same  time  susceptibility  to  Fusarium  root  rot  of  bean
genotypes increased with decreasing of tolerance levels and tolerance indices in drought stress
condition.

Keywords: Augment, correlation, tolerance indices.
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