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Table 1. Inhibition rate of different crude concentrations of aqueous extracts of Melia azedarach leaves on growth of

pathogenic fungi in vitro.

Concentration (mg/ml) (J+/d=) jsS Al

L giall aaall kil

Mean 30 25 20 15 10 5 0.0 Pathogenic fungus
4323 ¢ 84.90 ¢ 78.82 ¢ 64.70gh 6137k 11.70 o 1.17 s 0.00s F. heterosporum
54.06 b 88.23 b 74.90 e 65.29h 61.17 jk 235n 941pq 0.00s F. solani
32.42d 76.47 ¢ 61.17f 43521 29411 14.110 2.30rs 0.00s M. phaseolina
42.64 a 94.11a 74.11 cd 5290gh 39.88jk 2588Imn 11.76 po 0.00s P. aphanidermatum
31.39d 77.64 c 5529 ¢ 41.17 1 28.05ml 14300 3.50 s 0.00 s R. solani 1
26.71 f 60.00 £ 5411¢g 36.47jk  23.52n 10.58 op 2.351s 0.00 s R. solani 2
36.05¢e 71.76 d 52.94 gh 40.00 i 24 70mn 9.110 5.80qr 0.00s R. solani 3

77.05 a 61.28b 45.19 ¢ 30.88 d 16.29 ¢ 5.19f 0.00 s Mean Lo gial)

L gaadl adetia (K LA s 0,05 Jlais) (5 sia die bl (g Ay ina B8 2 s g pde (o JO5 3 galall (udl 3 Agilite (g a A giiall ol *
*Values followed by the same letters in the same column are not significantly different based on Duncan’s multiple range test at P=0.05.
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Table 2. Inhibition rate of different crude concentrations of crude alcoholic extracts of Melia azedarach leaves on growth of

pathogenic fungi in vitro.

Concentration (mg/ml) (J</3=) JuSI
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Mean 8 6 4 2 1 0.0 Pathogenic fungus
42.77 e 9557 ¢ 64.70 j 57.641 2823 ¢q 10.58u 0.0v F. heterosporum
46.44 d 87.88e  7647¢g 61.17k 34.11p 18.82's 0.0v F. solani
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57.05a 100.00a  94.11c¢ 78.80 f 42.35n 27.05 qr 00v R. solani 3
94.62 79.84 64.36 32.74 17.32 0.0 Mean Jas giall

gl ddtia

*Values followed by the same letters in the same column are not significantly different based on Duncan’s multiple range test

at P=0.05.
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Table 3. Inhibition (%) caused by the fungal biocontrol
agents T. viride and bacteria B. thiringiensis on mycelial
growth of pathogenic fungi.
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i yadl) cilpphaill ¢ 153 488 g3 lands 8 B, thuringiensis 2
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90.39 ¢ 1 F. heterospoum
99.60 a 1 F. solani Lilaassl) A phail) cfagall ggual) JLIAY)
95.68 cd 2 M. phaseolina .
97.25 be 2 P. aphanidermatum Sfalelisale go 100 S5 Aphill Clanal 53054 Jsas g
96.47 cd 2 R. solani 1 e el G Al Sl LD e d s
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*  Antagonistic degree of T. viride according to Bell et al. (6)

scale.

**  Values followed by the same letters are not significantly

different based on Duncan’s multiple range test at P=0.05
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Table 4. In vitro inhibition rate of tested fungicides (100 mg/1) on growth of fungi causing cowpea damping-off and root rot.

Inhibition rate (%) (%) sl dsd

il giall oSl g3l i Jrasty 45-a (il A paall Jhadl)
Mean Rhizolex Euparin Ridomil Dithane M-45 Pathogenic fungus
59.94 f 51.96 i 66.07 g 24510 69.21 f F. heterosporum
64.70 ¢ 35291 81.96 d 64.70 gh 76.86 ¢ F. solani
87.00 a 87.64 ¢ 62.74 h 100.00 a 97.64 ab M. phaseolina
5149 f 1.56p 32.74 m 7137 f 100.00 a P. aphanidermatum
64.60 ¢ 46.47 j 63.92 gh 52.551 95.49b R. solani 1
77.88 b 45.68 ] 65.68 g 100.00 a 100.00 a R. solani 2
59.65 ¢ 3941k 86.07 ¢ 27.45n 85.68 ¢ R. solani 3
44.00d 65.60 b 62.94 ¢ 89.27 a Mean Jas giall

Agaadl axetia (K50 HLAA) Cues 0,05 Jlais) (5 siue die S bl o Ay sine 398 3 ga g pde o Ja 3 galall (uds 8 Agalite (o9 ya de gaiall il *
* Values followed by the same letters in the same column are not significantly different based on Duncan’s multiple range test at P=0.05.

(2013) 2 23 (31 Al ey pal) il LB e 142



Cpmaants dmpadl) shaill dadla 8 Ale Adels <l T, viride
(25 ¢4) ¢ Laslls (9) Adghall/ 3l Jie il 3 saill e
LS .(10) Ul saalally (17) 5ysall/alaladalls (15) doaadll/caalls
Dsdll Aa8lSe 8 el sl clalitie 5o LS il @
(16) Wsaldlls (20) dinlall cly Clialge (uwats dca yadl)

-(26) 5ys24ll/alalaall

Ale 3o liS cpedal ) Adle il 0 Ayl 028 S,

Aadle 3455 il ) Lera Al Ayl cilagall
L iy laysda Gady o Lalll Cilhaly sl Al ) 5dadll
(24 7 5) QL e liialge s SIS, dgiads LAY
domjaall Hpladll AadlSe Jlae & Luaall Cileasil) abie of e
Aadlsal) Leias bl dadlSall Al By slag) (Ao aaind
O oI Sl e ol il eyl sl A glaY)

ol sl 5oy gl Al adlly ALY 505 Fsd & 53l 3lea L 5 Jsn
Table 5. Effect of seed treatment on infection rate and disease severity with pre- and post-emergence damping-off of cowpea

seedlings.
Treatments <lalaall
TC TC a ‘
e Baliaa Ly iy Alaq ylad s sy oda gl yhad
é)hé Antagonistic Antagonistic Alcoholic Water Leaves Fungus duda jaal) ) ghadl)
Fungicide bacteria fungus extract extract powder alone Pathogenic fungi
Pre-emergence damping off (%) (%o) ss¢&) J& & jall) & ga
222¢ 8.88 eg 4.44 fg 6.66 eg 8.88 eg 66.66eg 1l.11eg F .heterosporum
444 fg 17.77 de 11.11 eg 6.66 eg 13.33 df 15.55df 17.77 de F. solani
444 fg 11.11 eg 11.11 eg 6.66 eg 15.55 df 22.22¢cd 5l.11a M. phaseolina
444 fg 13.33 df 8.88 eg 6.66 eg 8.88 eg 11.11eg 15.55df P. aphanidermatum
222¢g 12.22 eg 6.66 eg 0.00g 15.55df 17.77de 44.44b R. solani 2
0.00g 00.00 g 0.00 g 0.00g 00.00 g 00.00g  00.00 g Ggla pe datnady
Un-inoculated sterilized soil
2.96¢ 18.88 a 7.03 cd 444 d 10.37 be 12.22b  20.00 a Mean Las sidl
Post-emergence damping off (%) (%) L5 ay &l pall) & ga
2.22 fg 6.66 dg 2.22 fg 0.00 g 4.44 eg 17.77cd 33.33 ab F .heterosporum
444 eg 8.88 dg 17.77 cd 444 eg 15.55ce 22.22bc 35.55a F. solani
8.88 dg 8.88 dg 444 eg 13.33 cf 6.66 dg 17.77cd 2222 bc M. phaseolina
2.22 fg 6.66 dg 222 fg 6.66 dg 8.88 dg 11.11cg 22.22bc P. aphanidermatum
5.55eg 17.77 cd 6.88d 6.66dg 11.11cg 17.77cd 35.55a R. solani 2
0.00g 00.00 g 00.00 g 0.00g 00.00 g 00.00g  00.00 g Bola ye danady i
Un-inoculated sterilized soil
351e 8.14 cd 592 cd 5.18d 7.77 cd 1444b 248la Mean Jass giall
Disease severity wLay 304
0.1110 0.05 mo 0.06 mo 0.11 10 0.15 gm 0.10ko  0.29df F .heterosporum
0.21 fk 0.08 lo 0.22 ei 0.25ei 0.27 dg 0.02 o 0.37 cd F. solani
0.14hno  0.19 gl 0.33 de 0.27 eg 0.06 mo 0.22 ¢j 0.40b M. phaseolina
0.14 hn 0.16 gm 0.21 ftk 0.09 ko 0.15 gm 0.13hn  0.27cd P. aphanidermatum
0.27 eg 0.43 ¢ 0.05 mo 0.16gm  0.09 ko 021tk 0.62a R. solani 2
0.00 0 0.00 0 0.00 o 0.00 0 0.00 o 0.00 o 0.000 Bola ye danady i
Un-inoculated sterilized soil
0.14c 0.15b 0.14 be 0.15 be 0.12d 0.11e 033 a Mean Loss gidll

Agaadl aaatia K50 HLEA) Cues 0,05 Jlais) (5 siue die SOl Ay sine 39 8 dga g pde o Ja 3 galall (uds 8 Agalite (o9 ja e gaiall )l *
* Values followed by the same letters in the same column are not significantly different based on Duncan’s multiple range test at P=0.05.
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Table 6. Effect of seed treatment with different control agents on shoot and root length (cm) and dry weight (g) of cowpea
seedlings.

Treatments <Slalaall

T e "

Balaa L€y liaa b Asas Al alosy
L Antagoni-  Antagoni-  Alcoholic Water  Leaves  oagl jhb Ll paal) ) ghail)
Fungicide _stic bacteria _stic fungus extract extract powder Fungus alone Pathogenic fungi
Foliage height (cm) (p=) g @il £ sanall Jgh
29.6 ac 24.2 gm 24.711 29.6 ac 27.7 bi 229 jm 20.2 mn F .heterosporum
30.7 ac 29.6 ac 28.4 bh 29.3 af 28.5 bf 27.8bi  22.8jm F. solani
27.2 dj 23.9im 24.2 hm 30.2 ac 28.8 af 2471 23.2jm M. phaseolina
329a 23.1 jm 31.8 ab 21.0 ac 25.8 dk 25.0el 18.1n P. aphanidermatum
28.6 bf 214 In 23.9 jm 24.8 fl 21.8 kn 18.1n 1420 R. solani 2
290af 2744 25.1 el 24.1im 257dk 274bi 239im Rl e Rt
Un-inoculated sterilized soil
29.7a 24.9 c¢d 27.1¢ 289b 26.6 ¢ 243d 204e Mean Lo sial)
Root length (cm) (p) o3 & sanall Jsh
5.65 ad 9.82 af 4.20 bf 5.08 ae 4.07 bf 473 af 3.30df F .heterosporum
5.08 ae 3.98 bf 4.58 af 5.48 ae 3.81cf 374cf 286f F. solani
5.35 ae 3.61 cf 3.18 ef 4.23 bf 3.36df 323df 3.18ef M. phaseolina
5.48 ae 3.57 cf 5.25 ae 443 af 3.31df 355cf 2.62f P. aphanidermatum
5.48 ae 3.73 df 4.12 bf 6.35 ab 4.54 af 266f 2.58f R. solani 2
454af  457af 444af  673a 584ac  584ac 5.42ae Bt e
Un-inoculated sterilized soil
5.01 ab 4.05 cd 4.30 be 538a 4.15cd 4.15cd 291e Mean Las sl
Plant dry weight (g) (&) <) ¢Js
0.56 ae 0.61 ac 0.51 ag 0.64 ab 0.61ac 0.4l ag 0.33cg F .heterosporum
0.56 ae 0.49 ag 0.50 ag 0.43 ag 0.63 ab 0.60ad 0.30eg F. solani
0.48 ag 0.49 ag 0.46 ag 0.58 ae 0.52 ag 0.49ag 0.38ag M. phaseolina
0.49 ag 0.38 ag 0.56 ae 0.54 af 0.41 ag 0.54af 0.36dg P. aphanidermatum
0.56 ae 0.35 bg 0.40 ag 0.50 ag 0.35 bg 040ag 0.27fg R. solani 2
Dyle e Audnady
0.54a 0.57 a 0.66 a 0.49 a 0.60 a 0.56ae 0.42 ag . .- :
Un-inoculated sterilized soil
0.53 a 0.48 a 0.51a 0.53 a 0.52 a 049a 0.34b Mean Lo i)

Agaadl aaatia K50 HLEA) Cas 0,05 Jlais) (5 sia die EBball (A sine B9 8 3 g g pde o J5 3 galall (a8 Agiliie (85 a0 e gaiall il *
* Values followed by the same letters in the same column are not significantly different based on Duncan’s multiple range test at P=0.05.

Abstract

Sulaiman, E.D. and N.H. Abdulhafedh. 2013. Effect of seed treatment with plant extracts, biological and chemical
agents in controlling fungi causing cowpea damping—off and root rot. Arab Journal of Plant Protection, 31(2): 138-145.

This study was conducted at the College of Education, University of Mosul, Iraq, to evaluate the effectiveness of controlling root rot
and damping-off disease of cowpeas caused by Fusarium heterosporum, Macrophomina phaseolina, F. solani, Pythium aphanidermatum,
and Rhizoctonia solani by different methods. Seeds were treated with aqueous and alcoholic extracts of neem (Melia azedarach), as well as
biocontrol fungus Trichoderma viride and the bacterium Bacillus thuringiensis and with fungicide Dithane M-45. Results indicated the
superiority of Dithane M-45 over all biological treatments in decreasing infection rate of pre-emergence and post-emergence damping off
and disease severity (2.96%, 3.51 % and 0.14, respectively) followed by alcoholic extract of neem leaves (4.44%, 5.18 % and 0.15 %,
respectively) which did not differ from the fungal bio-control agent T. viride in addition to increased seedling shoot and root length and dry
weight.
Keywords: Plant extracts, bio-control, seed treatment, damping-off, root rot, cowpea.
Corresponding author:  E.D. Sulaiman, Department of Biology, College of Education, University of Mosul, Iraq,
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