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Extended Abstract

Background and objectives

Powdery mildew of sainfoin (Onobrychis viciaefolia Scop) is one of the most important diseases of
this crop, which primarily spreads in the last cuts and causes loss. If this disease spreads widely on
plants, it will cause the loss of leaves and, as a result, reduce the crop's forage yield. On the other
hand, because there is little research in this field in the country, it was necessary to conduct research
to identify the superior populations that are tolerant to the disease and have desirable agronomic
traits, which was the goal of this study.

Methodology

For investigating the reaction of different populations of sainfoin (Onobrychis viciaefolia) to
powdery mildew, an experiment was conducted using a randomized complete block design in three
replications in Karaj, Iran, with ten treatments including two improved populations and eight
ecotypes of cultivated sainfoin collected from its habitat and identified from different regions of the
country. Evaluation of powdery mildew disease was done in natural conditions in the last cut of
plants in the summer of 2021. Disease evaluation of treatments in the field was done by recording
traits such as_disease incidence and severity. Also, a greenhouse experiment was conducted on the
same populations using a completely randomized design with four replications of the treatments,
and at least five plants were considered for each ecotype in each replication.

The inoculum was prepared by creating a spore suspension with a concentration of 106 spores per
ml and sprayed on sainfoin seedlings of different ecotypes at the four to five-week stage that had
eight to ten leaves in a greenhouse with a temperature of 23 to 29°C and relative humidity of about
75%. The reaction of ecotypes to the disease was evaluated two weeks after inoculation, and the
infection percentage of each population was recorded. The evaluation in the greenhouse and the
scoring scale similar to the field evaluation was conducted following a scoring scale of one to four
based on the treatments' disease severity percentage. Also, the dry matter (DM) vyield of
populations for four cuts was calculated.
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Results

Based on the variance analysis data of the field trial in Karaj over two years, it was concluded that
there was a significant difference for both disease severity and disease incidence at a=1%
level. Also, there was a significant difference in disease severity and incidence at a=1% level
among all populations in greenhouse trials. The results related to the disease incidence of the
populations in both years showed that in the field trials among all the populations in the first and
second years of the research, population number 2 had the minor disease incidence in the field, with
values of 33 and 30 percentages, respectively. In the greenhouse test, the same population with
values of 47 and 60 percent, respectively, had the lowest DI rate among the populations. Also, the
results related to the disease severity (DS) of the populations in two years showed that population
number 2 was known to be the most tolerant to the disease, with values of 18 and 10 percent in the
first and second years, respectively, and other populations were considered as susceptible to the
disease. In greenhouse trials, population number 2 was recognized as the most tolerant population,
with 23% and 22% disease severity in the first and second years, respectively, and other populations
showed a semi-susceptible to susceptible reaction to the disease.

Conclusion

In total, by comparing the average data in field and greenhouse tests over two years, it was
concluded that population number 2, with an average disease severity of 14% and an average dry
matter yield of 14.68 tons per hectare, was known as a disease-tolerant population coupled with
desirable dry matter yield. Although this population was not completely resistant to powdery
mildew, it was introduced as a semi-resistant variety (MR) to the disease, as its disease severity was
less than 25% in all experiments.
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Table 2. Analysis of variance for dry matter yield, disease severity and disease incidence of powdery mildew on
different sainfoin populations in field trial

MS
Sources DF Disease incidence Disease severity DM vyield (Total) DM vyield (Cut 4)
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
Replication 2 3.97 82.12 19.45 62.82 1.12 0.56 0.2 1.68
Genotype 9 888.66™ 57953 457.03" 639.89™ 11.84™ 6.57" 0.68m 0.81"
Error 18 40.99 51.34 28.97 30.42 5.72 1.68 0.26 0.52
(CV%) 8.01 11.08 9.59 9.45 16.18 5.74 31.25 31.92

“and ™, significant at 5% and 1% probability levels, respectively.
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Table 3. Comparison of means of dry matter yield, disease severity, disease incidence, and the reaction of
different sainfoin populations to Leviellula taurica in field trials during 2020 and 2021

Disease incidence  Disease severity Reaction DM yield (Total) DM yield (Cut 4)

No Population (%) (%) (Score) (that) (tha't)
Year 1 Year 2 Yearl Year2 Yearl Year2 Yearl Year 2 Year 1 Year 2
1 Ardebil 100 a 92 ab 68 bc 80 ab S# S 16.28a 23.81ab 243a 2.62ab
2 00224-TN52 33 ¢ 30 d 18 d 10 ¢ T T 9.56 b 1981 d 246a 23 ab
3 Composite 93 ab 73 ¢ 66 bc 72 b S S 16.28a 2384 ab 151b 187 b
4 Eghlid 97 a 75 ¢ 74 ab 75 b S S 1520a 22.63hbc 14 b 243D
5 Esfahan selected 100 a 85 ab 82 a 78 ab S S 1496a 22.35bc 1.17b 1.65ab
6 Esfahan 100 a 92 ab 83 a 83 ab S S 1428a 21.4lcd 12 b 209 b
7 selected Ghazvin 100 a 82 bc 65 bc 73 b S S 16.05a 25.02 a 149b 337 a
8 Ghazvin 87 b 75 ¢ 58 bc 73 b S S 1491a 21.71bcd 1.71ab 2.38ab
9 Kurdestan 100 a 82 bc 84 a 82 ab S S 16.00a 22.07 bc 177ab 1550b
10 Shahrekord 97 a 98 a 82 a 88 a S S 1429a 2334abc 1.16 b 2.28ab

LSD (5%) 7.30 14.23 12.46 12.79 4.10 0.88 2.22 1.23

15 w2l (gl gine Soplis O o 53 LSD g g5] (eled  diten S ptie By sl &S bapsie 53 Slio Kl
Means followed by the same letter within a column are not significantly different according to the LSD test at a 5% probability
# T and S: Tolerant and susceptible, respectively. ol 5 Jaie iy 4 S 5 TH
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Figure 1. Comparison of the semi-resistant population (population 2) to powdery mildew of sainfoin to one of the
susceptible populations (population 9) under natural infection conditions in the fourth cutting at Karaj in 2021
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Table 4. Analysis of variance for disease severity and disease incidence of powdery mildew on different sainfoin
populations in greenhouse trial

MS
Sources DF Disease incidence Disease severity
Year 1 Year 2 Year 1 Year 2
Replication 2 35.31 33.34 46.56 28.27
Genotype 9 1089.86™ 476.94™ 288.84™ 227.69™
Error 18 23.73 33.31 17.18 12.11
(CV%) 6.35 6.87 8.31 7.34

*and ™, significant at 5% and 1% probability levels, respectively.
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Table 5. Comparison of means of disease severity, disease incidence, and reaction of different sainfoin
populations to Leviellula taurica in greenhouse trial during 2020 and 2021

Disease incidence (%)

P
©

Disease severity (%0) Reaction (Score)

Population

Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
1 Ardebil 60 ¢ 100 a 35 e 60 bc MS S#
2 00224-TN52 47 d 60 ¢ 23 f 22 f T T
3 Composite 97 a 0 b 63 a-d 47 e S MS
4 Eghlid 67 b 100 a 57 d 67 b S S
5 Esfahan selected 97 a 100 a 67 a-d 58 bed S S
6 Esfahan 100a 100a 70 abc 50 ed S S
7 selected Ghazvin 100 a 100 a 72 ab 52 cde S S
8 Ghazvin 100a 100a 60 cd 55 cde S S
9 Kurdestan 100 a 100 a 73 a 77 a S S
10 Shahrekord 100 a 97 ab 62 bcd 55 cde S S
LSD (5%) 6.26 8.28 11.58 9.75

)l r""\‘ ol gae ol 70 ckw ,»LSD ;))Aj"- ool des S pie Oy s S g s 5o Slaw ugul.:a
Means followed by the same letter within a column are not significantly different according to the LSD test at 5% probability

#T, MS and S: Tolerant, moderately susceptible, and susceptible respectively.
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