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Figure 1. Seed samples of different forage pea cultivars
(a) Kirazli, (b) Arda, (c) Beren, (d) Zerre, (¢) Mraz, (f) Tashkent, (g) Olympus and (h) Gap pembesi
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Table 1. Characteristics of forage pea seed samples based on geographic origin and sampling site, the level
of seed infection by Fusarium oxysporum
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Table 2. Morphological characters of Fusarium oxysporum isolates isolated from forage pea seed samples
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Figure 2. A comparison of disease index (mean =+ standard error) of different Fusarium oxysporum isolates
isolated on forage pea seedlings of Arda and Gap pembesi cultivars

Means within a column indicated by the same letters were not significantly different according to the least

significant difference (LSD) test at the level P < 0.05.
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Table 3. Means comparison of germination and vigor indices as affected by natural seed-borne fungal
infection with Fusarium oxysporum in forage pea seed samples

Wigns oS

LSI

GP DS Sv L SLVI DW SWVI MTG DGS MDG CVG
Sample code FO

TT12 ND 9450b 0b 94.50b 32.75¢  3095.00c 0385c 36.43c¢ 298h 0.057f 1730a 0335a
1T32 ND 94250 0b 9425b 3225c 3039.50c 0384c 3626c 294h 0.058f 1720a 0.339a
TA18 1 95.75a 025b 9550a 3525b 3366.25b 0395b 37.77b  3.48f 0.060e 16.55b 0.286¢
1A38 1 9575a 0.25b 9550a 3500b 334225b 0395b 37.75b 348f 0.06le 1645b 0.287c
TG23 3 91.50e 0.75a 90.75e¢ 27.75g 251850g 0351h 31.83g 4.07a 0.080a 1242e¢ 0234¢g
1G33 2 92.25 de 0b 9225d 28.75f 265225f 0353fg 3261f 397b 0.073b 13.75d 0.251f
TZ29 ND 9325c¢ 0b 9325¢ 30.75d 2867.75d 0.379d 3541d 3.72d 0.068d 14.62c 0.269¢
TB15 ND 9550a 0b 9550a 36.25a 3461.75a 0.399a 38.17a 342g 0.060e 1660b 0.292b
IK36 ND 93.00cd 025b 92.75cd 2850fg 2643.25f 0.353g 32.74f 354e 0.071c 14.00d 0.282d
1034 ND 92.75c¢d 025b 9250cd 28.75f 2659.50f 0.355f 32.84f 3.78c 0.072bc 13.83d 0.264e¢
IM37 ND 93.25c¢ 0b 9325c 29.75e¢ 2774.00e 0.366e 34.15¢ 338g 0.06le 1635b 0.295b

LSD (0.05) - 0.87 0.48 0.77 0.93 - 0.002 - 0.04 0.001 0.25 0.005

088 oy SV il JSo s sleazals ao,s (oKl DS« Siails> aoy0 GP (oo ,0) Fusarium oxysporum « ,3; Sogll l5e LSIF
MTG cazals as bj5 padls SWVI (p,5) S 59 DW camalS s Jsb el SLVI (e 5il) azelS Job oSl L 4l

b, ND g Siailsz e s o CVG ilyy, Sialsz lawgie MDG alys, Sjalsr cue o DGS ( Siails= sl o3Y oyl lawgin

sl o dixe Sglas woye iy maw (o Iy e BT JBlas 0995 4 4z g b wloads eols olas calisee B9y b 4 (solael .ois
Al SE b mls b b g ialey!

LSIF: Level of seed infection by Fusarium oxysporum (%), GP: Germination percentage, DS: the average percentage of
deformed seedlings, SV: Seed viability, L: the average seedling length (cm), SLVI: seedling length vigor index, DW: dry
weight (g), SWVI: seedling weight vigor index, MTG: Mean times germination, DGS: Daily germination speed, MDG: Mean
daily germination, CVG: Coefficient of velocity of germination and ND: Not detected. Different letters indicate significant
differences according to least significant difference (LSD) test at the level P < 0.05. Each experiment was repeated two times
with similar results.
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Figure 3. Incidence of Fusarium wilt disease in the field and transmission of disease from seed to the
resulting plant in the next generation
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48350 30 5032313398 SW9l (9031 3lew 395 Ol5we b (Fusarium oxysporum)
Table 4. Comparison of the levels of infestation detected in forage pea seed samples to seed-
borne fungal (Fusarium oxysporum) with the incidence of Fusarium wilt disease in the field

Field assessment glac 30 20U ), Seed health test ;3 oMo ;yg03

s bl g oS Sy (e Lulpd o aigei 51,0 Fr e pgesme 3
A total of 400 seeds from each sample were cultivated and evaluated under the same environmental conditions.
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The percentage of disease incidence (PDI) Total plants (number) ST pgsl598
w903

EW-3X) |
zZ ¢ Z 7 T o z_ - o Z Z = Z z (L 22) 950 Sample
ih 3S f- 3- fo % Te Te To Fy leveosed g

2f 2Hh 2% 2% 2h E E Eh E% En BT infection by
[} -~ (] (] p— -~ (] (] e Fusarium

oxysporum (%)
0 0 0 0 0 380 94 95 95 96 ND* TTI12
0 0 0 0 0 381 94 95 96 96 ND* IT32
0 0 0 0 0 382 95 96 96 95 1 TAI8
0 0 0 0 0 384 96 96 96 96 1 1A38
1.37 1.09 217 1.09 1.08 366 91 92 91 92 3 TG23
0.54 0 1.09 0 1.07 369 92 92 92 93 2 1G33
0 0 0 0 0 375 93 95 94 93 ND* TZ29
0 0 0 0 0 380 95 94 95 96 ND* TBI15
0 0 0 0 0 368 93 92 91 92 ND* IK36
0 0 0 0 0 371 93 92 93 93 ND* 1034
0 0 0 0 0 374 94 93 94 93 ND* M37

"ND: Not detected s s, ND”
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Abstract

Seeds infection by Fusarium spp. fungus is one of the most important threats to seed quality and
yield of agricultural crops, including forage pea. The aim of this research was to identify the seed-borne
fungal agents of Fusarium vascular wilt from forage pea seed samples, to evaluate the effect of naturally
infected seeds on some traits related to seed germination and early seedlings growth, and also investigate
the process of infection transmission and the disease incidence in the next generation plant. In order to
diagnose infection, from seed of different forage pea cultivars imported and produced in fields of the
Kaleybar region of East Azerbaijan province were sampled according to the International Seed Testing
Association rules (ISTA). Fungal isolates were identified based on morphological characteristics and
species-specific primers. In total, seven fungal isolates were identified based on morphological
characteristics and species-specific primers belonging to Fusarium oxysporum. The disease index level
by pathogenic and low pathogenic isolates on forage pea seedlings were varied ranged from 53.50 +
2.02% to 25.9 £ 0.75%. The results of the study of the infection transmission rate caused by the fungus
F. oxysporum from seed to the next generation plant showed that the incidence of Fusarium vascular
wilt disease were varied ranged from 0 and 2.17%. The results of this research showed that accurate
prediction of the incidence of seed-borne disease is not easily possible due to lack of information about
the pathogenicity level of fungal isolates and different levels of sensitivity of cultivars. The presence or
absence of infection in the seed cannot determine the level of seed quality and seedlings health of forage
pea, but rather it is the level of pathogenicity that affects the traits related to germination characteristics
and early seedlings growth.
Keywords: Disease incidence; Pathogenicity; Vascular wilt; Fusarium; Disease index;

Identification
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