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Table 1. Effect of legume seed associated fungi on seed
germination and infection.
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media paper media paper seeds
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Table 2. Rate of legume seed infection with the associated fungi.

a5l Jira Seed infection (%) (%) Lodh 4lal 338) yal) | gladl)
Mean genus sV s il slugl JEEVEN Jded/sl sl guald BYX
dominance Pea Lentil Greengram Cowpea Chickpea Fababean Bean Seed bor ne fungi
19.9 18.9 227 0.0 0.0 41.3 30.8 26.6 Alternaria sp.
27.6 16.5 30.0 18.8 215 34.4 39.0 335 Aspergillus sp.
16.8 155 12.9 0.0 0.0 19.7 28.2 0.0 Ascochyta sp.
6.7 155 12.9 0.0 0.0 0.0 19.0 0.0 Cladosporium sp.
9.2 0.0 18.7 104 134 0.0 22.5 0.0 Chaetomium sp.
46.2 41.3 61.7 221 345 64.2 52.9 46.8 Fusarium sp.
5.0 0.0 14.7 118 0.0 85 0.0 0.0 Geotrichum sp.
22.9 175 23.6 325 28.6 24.9 355 30.0 Penicillium sp.
8.6 16.5 26.4 0.0 174 0.0 0.0 0.0 Pythium sp.
121 0.0 318 10.0 14.9 12.3 0.0 15.7 Rhizoctonia sp.
11.0 0.0 9.3 18.9 155 18.8 14.9 0.0 Rhizopus sp.
7.2 0.0 0.0 27.3 0.0 23.1 0.0 0.0 Verticillium sp.

416 = sl ng 533 = shill n %5 Jlaal (5 s i Syma B A il
LSD at P=0.05 between fungi = 5.33 and between seeds = 4.16.
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Table 3. Infection rate of pericarps (P) and cotyledons (C) of seeds with the associated fungi.

Infection of seed pericarps (P) and cotyledons (C) (%) (%) sl () ity (§) D sl

¥ s Uil sl gl o Jd/s DL 5l guald 881 el  ghadl)
Pea Lentil Green gram Cowpea Chickpea Faba bean Bean Jekll

Cd P§g§ Cud PE Cu P§E Cu PE Cud P§E Cud PE Cu PE Seed-borne fungi
< 4 < 4 4 4 4 g

0.0 15.0 0.0 17.7 0.0 0.0 0.0 0.0 0.0 334 0.0 251 0.0 28.0 Alternaria sp.
149 288 110 251 70 129 120 166 8.3 225 157 253 150 29.0 Aspergillus sp.
0.0 115 0.0 28.2 0.0 0.0 0.0 0.0 0.0 17.9 0.0 21.2 0.0 0.0 Ascochyta sp.
0.0 18.2 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 0.0 Cladosporium sp.
0.0 0.0 0.0 16.5 00 133 0.0 174 0.0 0.0 0.0 215 0.0 0.0 Chaetomiuum sp.
279 104 224 303 116 200 145 296 275 312 183 301 275 32.6 Fusarium sp.

0.0 0.0 85 114 55 126 0.0 0.0 6.2 11.2 0.0 0.0 0.0 0.0 Geotrichum sp.
6.8 155 127 136 124 195 105 222 8.6 20.3 7.8 31.6 9.9 24.0 Penicillium sp.
0.0 215 0.0 223 0.0 0.0 0.0 19.7 0.0 0.0 0.0 0.0 0.0 0.0 Pythium sp.

0.0 0.0 154 238 6.8 130 8.2 12.6 75 10.3 0.0 0.0 6.9 144 Rhizoctonia sp.
0.0 0.0 0.0 14.3 00 163 0.0 19.5 0.0 20.2 0.0 17.9 0.0 0.0 Rhizopus sp.

0.0 0.0 0.0 0.0 00 226 0.0 0.0 0.0 211 0.0 0.0 0.0 0.0 Verticillium sp.

416 = sl ng 5.33 = shill n %5 Jlaal (5 s i Syma B A Jl
LSD at P=0.05 between fungi = 5.33, and between seeds = 4.16.
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Table 4. Antagonistic level of T. pseudokiningii and T. harzianum against fungi associated with legume seeds (in vitro).

6 Sia MiS (5 gina (38 JB Antagonistic fungi* *5allaal) ghdll
%5 dLAﬁA‘ kY WA ij Rié\,d\ J}hﬂ\
L SD at P=0.05 T. pseudokiningii T. harzianum Control Seed-borne fungi
0.18 2.7bc 11d 50a Alternaria sp.
0.10 22bc 18¢c 50a Aspergillus sp.
0.11 25bc 16cd 50a Ascochyta sp.
0.11 2.2bc 1.3d 50a Cladosporium sp.
0.17 l4c 1.2d 50a Chaetomium sp.
0.19 24 bc 16cd 50a Fusarium sp.
0.16 17¢c 15cd 50a Geotrichum sp.
0.19 21c 17cd 50a Penicillium sp.
0.15 16¢c 15cd 50a Pythium sp.
0.13 24bc 1l4cd 50a Rhizoctonia sp.
0.15 38b 32b 50a Rhizopus sp.
0.14 2.8bc 1.2d 50a Verticillium sp.

St (B (i geall phadl g alcad) il e JS Lesdasn Al dalall Glaad 51 (e (uliia aladiiud 23 *
* A 1-5 scale was used to determine the degree of antagonism on PDA.
%5 Jia) (5 gise die Lgmny o Usine Calias Y L o aVl @ i Al aal g 3 salall il gidl)
Numbers in the same column with the same letters are not significantly different a P= 0.05.
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gz bga g ol adl ) shill bga 5 ey dauzl s
Balaall skl gar Y daiilly i shll A8 el ) phadl
s -l 8 Lene 8 5m sall Abagianall sl e Ly
Dshill Gule il Blalie die ) shaill (5 jeaal) (andll Pla
Jan gV clegan Jalall ghlie Gy 5 AN shadll 5 saliad)
ahre Liga e Cali T, harzianum sbad) kil b of
oAbl o3 as oyl ol e Lna Jalu il ) shail
os—hill A aalee (o a5 )iy ladll Lk @l glul) s
s e Jabill g Ll Jle NI (DA (o dbagiand
diala o Jganll Corgiudl Shill Lgd Jaly ) Cloacs
shdll (may ge Wil Alase Allad 38 Jiay clgia o130 e
Aad) dadl) of s s 11U (22) Al &yl
il < jaxiie Je gaill (e K4 38 T, pseudokiningii
BB L Gl ey U8 (a lld a5 ¢ 50l 480
6355 A Aaa V15 Al o sl Giamy )8 e 45,08
Loa 2Ll Ul s Ziagiadl ) ghaill Ja gt Jlaig o o35 )
A 6 sl oin Al i L jlad 5 & kil L gl
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Ua ge Ay ginae (56l %30 520 oS A G S8
A cad)  dadl) dal iy a8 LAl ghal
e— il @la s el %30 585 xe T, harzianum
bl e 151 sy A o iy Ay paall ) shail
A Ldlae & by Ay 45 )50 %18.8 a5 Fusarium sp.
Ll) 4l bel s <%93.6 wl__ill

A aadl :;v‘) C

g1 Y A 0 asss < 5 xie T, pseudokiningii
& byl Ay &5 lie %20.1 & 5 Aspergillus sp. kil
358l 3 sl o Y Gl (5 a2 (%90.2 2l dlilas

£ ) 8 il b L dala ) oda

Ll sh A8 ) shadll ¢ o il e ladll sail) L saliaal) ) gladll dali ) il L5 Jga

oSy sl shdl geladll pall 33 fise il s AY)
i il il s 5y wis . J oY) alead) hadl e i cls
e ol 5 il sail dladfie o ge (e g iat Lo ) lald )
iyl chilad) e e Jali Al 5 Ay el cLal
Sl hadll gy Uil ATl il a3
b 8abiaall ) shaill dali, Lils o) .(16) Trichoderma spp.
Con cliaf 4 50 a8 0l A8 skl ¢, iy
) Eare el Ba) 8 cpabiad) o kil dald ) of aa g

3 e Lypine bl gsen $1 5 ) ad Cumdidl Cum
Aali ) S5 aab b ass LS (5 dsos) bl clala
Ol gen A E ) ) i (mis S 1y 5 sl
Y camlal el aay A jlie ol o kil S

Table 5. Effect of antagonistic fungi (T. pseudokiningii and T. harzianum) filtrate on radia growth and spore germination of

fungi associated with legume seeds.

Filtrate concentration of antagonistic fungi (%)

(%) Balaal ) ghil) daldy 3 s

T. pseudokiningii sbiaall adll dald T. harzianum laall jldl Asld ALY
Filtrate of T. pseudokiningii Filtrate of T. harZzanum Control sl A58 ya) ) ghadl)
30 20 10 30 20 10 0 Seed-bor ne fungi
Radial growth of seed fungi (cm)  (aw)osdsdl jshil eladll gail
43 5.9 6.8 16 30 48 8.9 Alternaria sp.
31 4.0 51 32 45 5.8 9.0 Aspergillus sp.
36 5.6 6.9 21 38 49 9.0 Ascochyta sp.
30 4.3 57 33 40 53 8.7 Cladosporium sp.
4.2 5.0 6.1 21 30 42 9.0 Chaetomium sp.
28 44 5.8 17 31 45 8.6 Fusarium sp.
31 45 6.0 29 40 51 8.8 Geotrichum sp.
3.7 5.2 6.6 32 42 5.9 9.0 Penicillium sp.
29 4.1 52 21 36 49 8.7 Pythium sp.
33 4.2 55 22 32 44 8.8 Rhizoctonia sp.
5.7 6.8 8.1 54 6.6 85 9.0 Rhizopus sp.
33 4.7 5.9 2.8 3.9 55 8.8 Verticillium sp.
Spor e germination of seed fungi (%) (%) s shad £) s i)
20.9 318 445 19.6 25.2 40.3 83.1 Alternaria sp.
20.1 336 429 235 30.1 51.5 90.2 Aspergillus sp.
215 30.0 47.7 205 26.8 481 88.0 Ascochyta sp.
318 42.6 60.1 24.1 315 51.3 89.4 Cladosporium sp.
30.0 38.7 59.7 20.5 30.0 44.0 80.8 Chaetomium sp.
22,6 305 485 18.8 23.1 395 93.6 Fusarium sp.
310 44.8 55.3 26.0 31.0 40.1 81.0 Geotrichum sp.
40.0 495 60.6 31.9 43.7 52.2 90.7 Penicillium sp.
29.3 41.2 459 220 320 444 81.1 Pythium sp.
----------------------------------- Rhizoctonia sp.
411 46.0 55.0 338 49.1 55.0 68.4 Rhizopus sp.
23.0 417 51.3 28.1 36.9 50.1 83.5 Verticillium sp.

251 = 385 o 1.36 = Hshill o %5 Juis) szﬁummscw\}mﬂéwé}j\

LSD for radial growth at P= 0.05 was between fungi = 0.36, and between concentrations = 0.51.

514 = 3850 Gu 5361 = kil Gn %5 Jlaial (5 g die ¢ oY) LY (5 sine (38 B

L SD for spore germination at P= 0.05 was between fungi = 3.61, and between concentrations = 5.14.
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lealas Aay 5k (e Jundl il cidael sabiad) dals ) Lalsy Lagial & of cpabiaal) cpoladl) lae Jaddy od) cats s

Okl G L Ay siee i Al CulSy sabiadl ) ghadll (Bleay Gk (B ) Al 5 Usgd Ay st Alual g i)
of il e jelal LAY s L aaLal Dalaa s Lagie OS n Lag /sl Gal B
(Jll/eE 5l culS amlal cDlae bl s B Balaad okl Glee Lliy cllEd ey Aldee ol
Laig ¢ sl e %57.0 555.2 516 a5 panally Gl Naea Gy osddl Abals Gl e B Leald, ik
loleoe a5l ol 3 Lsime Gl qa cwmiiy galf 8 GLBY 8 e Gl Ay sk

sl e %822 582.0 80.5 U salimall shill (3l ool Galas Ak b 6 dsad e sy i/ sall

st sl Gl 8 s G &l ol sl dla) s il A saliaall [ shadll dals ) of lae daddiy )0l dlalae ili .6 Jgaa
Table 6. Effect of seed coating with the suspension of antagonistic fungi or their filtrate on seed germination and infection
and on seedling infection in plates and in Giffy discs

%o < paa ) seds % sk dua) % s )

% <A da) Seedling Seed Seed e
Seedling infection % Development % I nfection % Germination % < gi)
R;Ldu é.‘a.n R;Ldu éh.n J\ALJJ éha :\AL&'U éha CDlalaall Legume
Filtrate Suspension Filtrate Suspension Filtrate Suspension Filtrate Suspension  Treatments seeds

In Petri plates method (gLl 48,k 4
31.2a 31.9a 54.7a 55.0a 42.0a 42.6a 58.5a 58.6a Control 2a L3 sl gualdl)
22.5b 27.2b 66.0b 62.2b 27.0b 35.0b 82.2b 78.6b Treated dllaa o Bean
48.0a 47.7a 62.9a 63.3a 48.7a 49.0a 51.9a 51.6a Control alall  Jsall/eouul
19.3b 24.4b 88.5b 72.4b 21.1b 28.5b 89.0b 80.5b Treated Allas s Fababean
51.2a 51.9a 66.8a 67.1a 51.0a 51.0a 57.3a 57.0a Control 2a L3 uaqall
16.8b 23.7b 93.7b 86.5b 18.3b 22.6b 91.3b 82.2b Treated Allae sh Chickpea
36.7a 37.0a 69.0a 69.2a 46.3a 46.5a 69.6a 70.0a Control 2a L&l PARTAL
20.5b 24.0b 84.6b 78.3b 24.1b 28.7b 87.2b 80.1b Treated llas s Cowpea
30.5a 31.0a 65.9a 66.0a 42.0a 42.2a 68.5a 68.2a Control L) ikl
21.8b 26.5b 85.0b 80.2b 25.4b 27.0b 88.8b 81.1b Treated 4llas ;5%  Greengram
52.0a 51.5a 52.0a 52.8a 56.4a 56.7a 55.7a 55.2a Control il omazll
18.0b 26.8b 90.5b 85.5b 20.4b 25.8b 93.2b 82.0b Treated dllxa ok Lentil
33.3a 32.7a 62.3a 61.6a 50.1a 50.4a 65.5a 66.0a Control aLid AN
21.6b 23.5b 86.4b 79.90 30.6b 34.0b 88.0b 79.7b Treated llas s Pea

1.40 219 155 2.83 Calall (5 sia (38 Al

LSD between coating

In Giffy discs method s/ saill (o) 3 48y 50 A

32.2a 32.4a 58.8a 59.1a 45.7a 45.6a 60.8a 61.2a Control 2aLal sl gualdll
24.5b 29.2b 67.9b 65.2b 28.1b 36.7b 84.5b 80.1b Treated Allae sd Bean
50.1a 49.5a 64.9a 64.8a 50.7a 51.1a 54.9a 55.0a Control aldll Jsd / £l
21.4b 27.1b 92.8b 76.5b 25.0b 30.3b 90.2b 84.5b Treated llas s Fababean
52.2a 52.6a 68.5a 68.7a 55.1a 55.7a 59.2a 59.7a Control 2a L3 uaqall
18.8b 26.2b 94.4b 89.4b 19.5b 25.6b 92.9b 83.6b Treated Allae sh Chickpea
38.9a 38.4a 72.1a 72.5a 49.3a 49.2a 70.5a 73.2a Control 2aLal PARYRAL
21.3b 26.5b 87.2b 80.0b 25.8b 31.1b 89.2b 84.6b Treated dllxa ol Cowpea
33.5a 33.2a 68.9a 69.0a 44.8a 44.4a 71.5a 71.6a Control 2a L3 Sl
22.3b 27.4b 87.3b 82.2b 25.9b 28.4b 90.2b 84.1b Treated 4llas ;5%  Greengram
53.0a 51.7a 55.5a 55.6a 59.5a 59.1a 56.7a 56.6a Control il omazll
19.1b 27.3b 91.5b 87.0b 22.1b 26.3b 94.4b 85.1b Treated Allae sd Lentil
34.9a 33.5a 64.3a 64.2a 5l.1a 51.6a 67.5a 67.3a Control alal <Y Ul
22.3b 25.5b 87.4b 81.0b 31.8b 35.5b 89.2b 82.6b Treated llas s Pea

157 242 1.60 2.88 bl (5 sina (38 Al

L SD between coating

%5 Jial (5 sisa vie Usine Calids Y Cojal) Guii Leadhy Al aal gl 3 galal) & Gildas i)
Numbers in the same column followed by the same letters are not significantly different at P= 0.05.
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e 3 Jsl e %19.3 5 18.0 16.8 I alal
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Alaal (o JlE 5 (e g Lgle A pendll ) shadlly 50} Ala) JulS
i dge e Bliadll ohadll dald apgiad L ) el
«Gliotoxine «Emodin «Chrysophancol Jic saill dafiag
L\s\ 9 B 5 Trichodermol s Trichodermin <Pachybasin
Wsandll shaill J3e sai o g1 il giary sl any
las Gjlie culSh i Gl 8 8 il W (23) sl e
@l Ve 8 Aagy ) 2eas e odlel GLbY) & a
Ve o ol B el gin) Cuay @lliy ol aedas sl
O Ao o3 e it o Sary - saill Aandia gy Bl
R it 55 L ALy s e dgend) il
Dsand shadll mnr ofs iy ol sels iyl
s e DAY) audlly L (BN oo bl sy e
ookl dalisy Lald Jadid oSe LS clae clilily Cla
%20 S yu T. pseudokiningii s T. harZianum (piliadl
e Asenddl kil leibal auad il sh el

Leibs) SV Gt il (ge Letiles

) Gau il saliadl ) shadll dald y Alabead) 530 8 U
Sle %913 5932 89.0 oy Gl b ade Las Juadl
dali iy Gl hadi il e Lgwsis 5 al) cilia gy . gl
IS phasind 53 s lgle Wsandll jshaily oMl Al
Al sl mead ALaY) s (B gsine paid ) Legie
Cua pasall s ae gl Jeadl culSy calall el
%22.6 ) il ildee 8 %51.0 e b)) du Cumidll
Ll dalily dlledl 3 %183 s Glady dldadl
leibal s bl sels (B sl cBlalae Ll (aseads
Dsek s ol )y @ Gl e Alsaad kil
Bali )l ol Slaally 5 s Al gl 3 Ui Cand ) 5oL
e 8 Gl o Al )l e 285 calall O llaay 4 jlie
pmaall s B selal il Jef sy s
5 90.5 93.7 _ay dalil Allaadl Jall/eDE 5 (el
e caly ) aalal cDldeey A3jlie gl e %88.5
sd gl My . Il e %62.9 5 52.0 «66.8 ol
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Clre b sl e %48.0 5 52.0 51.2 e sl

Abstract
Sarhan, A.R.T. 2009. Identification of the Seed Borne Fungi Associated with Some Leguminous Seeds and their
Biological Control in Irag. Arab Journal of Plant Protection, 27: 135-144.

Leguminous crops are very important food source in Irag. Adverse conditions along with certain fungi severely affect crop yield. A
laboratory study was carried out to investigate the effect of seed-borne fungi on seed germination and seedlings growth of the following
leguminous crops in Diwaniya region, Irag: bean, broad bean, chickpea, cowpea, green gram, lentil, and pea. Representative subsamples
were examined by the regular blotter and agar plating methods. Seed components plating technique was also used to determine the location
of fungi on or in the seed. Microscopical identification indicated the presence of some fungi on all legume seeds. One week after incubation,
12 genera of fungi associated with legume seeds were detected, i.e. Alternaria spp., Aspergillus spp., Ascochyta spp.,Chaetomium spp.,
Cladosporium spp., Fusarium spp., Geotrichum spp., Penicillium spp., Pythium spp., Rhizoctonia spp., Rhizopus spp. and Verticilliu spp.
Seed infection and seed germination rate for each sample was calculated, and significant differences were observed among different crops.
Incidence of fungi on legume seeds ranged from 5.0 to 46.2%. Fusarium spp. were the most common fungi isolated. They caused seed rot,
seedling mortility and wilt. The best treatment for improving seed germination and seedling development with reduced seed infection, seed
rot and seedling infection was a biological seed treatment with spore suspension of culture filtrate of the two antagonistic fungal species T.
harzianum and T. pseudokiningii.

Keywords: Seed-borne fungi, biological control.
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