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Abstract

Background and objectives

Sainfoin is one of the important fodder plants that have a high value for feeding for livestock.
This plant is cultivated for both irrigation and dry land farming systems. Many of local
populations are sensitive to powdery mildew disease that decrease forage yields and quality.
Feeding of infected plants with powdery mildew by livestock might cause livestock abortion.
Sainfoin powdery mildew disease is caused by Leveillula taurica fungus, which appears as
necrosis of the leaf tissue and symptom spots on the plants. Contamination of the plant with this
disease, especially in its severe condition, leads to a slowdown in the growth of the plant, the
small size of the inflorescence, and decrease in the forage yield. The main stage of its damage is
in the second and third cuts. This project aimed to evaluate the forage yield and tolerance to
powdery mildew of two populations of 15353 and 3001 compared to the native variety in 10 trail
locations in the country.

Methodology

The seeds of two populations of 3001 and 15353 were sown along with the native population
(susceptible to powdery mildew) as a control in 10 farms including Karaj and Taleghan (Alborz
province), BostanAbad, Heris, Sarab, and Varzaghan (East Azerbaijan province), Nikpay and
Saramsaghlo (Zanjan province), Dehpir (Lorestan province), and Faridan (Esfahan province) over
two years (2018-2020). Data was collected for plant height and forage yield three cuts over two
years, and the disease severity index of sainfoin to powdery mildew in the third cut. Since

Copyright: © 2024 by the authors. This is an open access, peer-reviewed article published by Research Institute of Forests
@ ® and Rangelands (http://ijrdr.areeo.ac.ir/) and distributed under the terms of the Creative Commons Attribution
BY License(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any

medium, provided the original author and source are credited.



Iranian Journal of Range and Desert Research, Vol. 31 No. (3) 220

infection of sainfoin to powdery mildews happens in the third cut, so, the Disease Severity Index
(DSI) of the two populations of 3001 and 15353 and (control) was evaluated in the third harvest
in both years.

Result

According to the evaluation of the DSI of two populations of 3001 and 15353 compared to the
native population across ten locations. It was confirmed that both populations of 15353 and 3001
had a DSI below 10%, and therefore they were considered to be tolerant to powdery mildew
disease. The native populations in all 10 locations had a DSI with a level of 50%, and they were
considered susceptible to powdery mildew. Both 3001 and 15353 populations were tolerant to
powdery mildew coupled with higher yield of 1.2 and 1 ton/ha than the control in 10 regions.
Conclusion

According to the results, the two populations of 3001 and 15353 with DSI values lower than 10%
and higher yield were considered as tolerant to powdery mildew disease than to the native
population (with a DSI of higher than 50%), in all locations. Then, the farms were visited by
experts of the research Institute Seed and Plant Certification and Registration, Karaj, Iran. The
two varieties were introduced as new cultivars known Bordbar 1 and Bordbar 2, by the authorities
of the Institute. Finally, the two released varieties were suggested for cultivation in both irrigation
and dryland farming systems.
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Table 1- Evaluation of the disease severity index (percentage of infection) of Sainfion populations to powdery
mildew disease
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Table 2- Means comparison of disease severity index of the populations in ten locations

Province Location Populations
3001 15353 Native
Alborz Karaj 8.16°P 6.83°P 57.502
Alborz Talaghan 4.66° 4.66° 58.332
East Azarbaijan Bostanabad 4.01° 416" 45,00 2
East Azarbaijan Haris 2.835 3.50° 33.382
East Azarbaijan Sarab 4.66° 5.16° 47502
East Azarbaijan Varzaghan 3.10° 430" 35.00 2
Esfahan Faridan 7.17° 5.01° 50.00 2
Loresatan Dehpir Khorram 4.00° 450" 39.162
Zanjan Nikpay 4.16° 2.66° 40.97 2
Zanjan Sarmsaghlo 4585 3.66° 70.00 2
Mean 474 B 4.45B 48.18 A
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Means of locations (column) and the means of genotypes (in the last row) followed by the same letter are not significantly different

(p=0.05)
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Table 3- Means of forage yield and Plant height between populations in ten locations.

Province Location DM vyield (Kg/h) Plant height (cm)
3001 15353 Native 3001 15353 Native
Alborz Karaj 9.072 9.26% 8.36° 63.12° 75.842 67.28°
Alborz Talaghan 6.872 6.602 4,225 90.00? 77.33° 80.13°
East Azarbaijan Bostanabad 5.702 5.602 4.84° 97.942 91.392 83.78°
East Azarbaijan Haris 6.054 5.56° 5.26° 100.612 92.56° 83.33¢
East Azarbaijan Sarab 5.842 5.472 4,944 78.892 69.22b 59.33¢
East Azarbaijan Varzaghan 5.252 4.,95b 4,355 108.282 103.222 96.89°
Esfahan Faridan 7.322 7.952 6.61° 90.722 98.78% 93.892
Loresatan Dehpir 13.102 13.052 7.16% 73.442 62.78° 58.83¢
Zanjan Nikpay 10.122 7.87°P 10.452 102.722 85.61°¢ 95.56°
Zanjan Sarmsaghlo 8.09° 8.012 8.142 99.132 88.71° 89.96°
Mean 7.69A 7.44B 6.48C 84.46B 89.50A 74.30C
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Means of locations (column) and the means of genotypes (in the last row) followed by the same letter are not significantly different
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Table 4- Means comparison of ten locations forage DM yield Plant height in each cut

Province Location DM vyield (Kg/h) Plant height (cm)

Cutl Cut 2 Cut3 Cutl Cut?2 Cut3

Alborz Karaj 4.252 2.99° 1.73¢ 92.8? 61.7° 51.7°
Alborz Talaghan 2.312 1.76° 1.76° 102.92 88.06° 91.28°
East Azarbaijan Bostanabad 3.652 0.96° 0.72b 91.332 80.67° 68.44¢
East Azarbaijan Haris 3.952 0.98° 0.69° 127.12 85.06° 64.33¢
East Azarbaijan Sarab 3.782 1.01P 0.65°¢ 100.12 96.83?2 86.440
East Azarbaijan Varzaghan 3.18? 0.98° 0.71° 93.612 84.83° 98.332
Esfahan Faridan 2.832 2.432 2.022 114.72 88.0° 70.30°¢
Loresatan Dehpir 6.572 1.70¢ 2.83° 110.82 103.7® 93.83"
Zanjan Nikpay 3.352 3.308 2.93° 77.062 68.11° 62.28°
Zanjan Sarmsaghlo 2.218 2.182 2.682 94.112 61.00° 39.94¢
Mean 3.59A 1.82B 1.77B 100.3A 81.22B 70.35C
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Means of locations (column) and means of cuts (in the last row) followed by the same letter are not significantly different (p=0.05)
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Figure 1- Means comparison of genotype x year interaction on forage DM yield and plant height (Average of
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Figure 3- Means of cut by year interaction effect for DM yield and plant height of three genotypes in 10
locations.
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