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Danesh, new irrigated wheat variety with good yield potential, good bread
making quality and resistant to leaf rust appropriate for cultivation

in temperate climate of Iran
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Table 1. Two years means comparison (2017-2019) of grain yields of investigated genotypes under normal and water stressed conditions

in 6 research stations.

()&)Jrf}&f)%bi‘ﬁ;mﬁ\:ﬁ ()&Aﬁ(‘;}l:s)ﬁbi‘ﬁﬁl:*

Ge::;f ) . (j\?l;;;;i) ’If iné:at; Zflﬁ;‘ Mean f;:ifi;} :;)aﬁ.(l;ations Mean of Normal condition Mean of Water stressed condition
yp g g (kgha™) (kgha™")
M-96-1 (Rakhshan) 7170 7 8511 5828
M-96-2 (Baharan) 7206 5 8545 5867
M-96-3 (M-91-18) 6914 16 8034 5793
M-96-4 (M-92-20) 6911 18 7916 5906
M-96-5 6912 17 7954 5870
M-96-6 (Jalal) 7262 2 8439 6085
M-96-7 6939 14 8097 5780
M-96-8 7044 9 8322 5765
M-96-9 7009 11 8345 5672
M-96-10 7033 10 8230 5836
M-96-11 6949 13 8302 5596
M-96-12 7143 8 8476 5811
M-96-13 (Danesh) 7219 3 8633 5805
M-96-14 7174 6 8451 5898
M-96-15 6982 12 8037 5927
M-96-16 7282 1 8611 5954
M-96-17 6542 20 7572 5512
M-96-18 7207 4 8458 5955
M-96-19 6933 15 8541 5326
M-96-20 6889 19 8382 5395
M-96-21 6498 21 8018 4978
Mean 7010 - 8280 5741
LSD 5% 407 - 751 420
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Table 2. Ranking results of the two-years yield means of investigated genotypes (2017-2019) in 14 environments

<555 o Shee oKl Kbk Ol o Sle DL s oSl ads ATk Ol a, Ol A paeme 3 Shee 652 S S o el
genotype MEAN M STD M CV M MEAN R STD R CV R SUM R YIR % Pi
M-96-1 (Rakhshan) 7.111 2.1 30.1 9.7 6.4 65.9 136 102 0.48
M-96-2 (Baharan) 7.110 1.9 26.1 9.9 4.3 43.4 139 102 0.43
M-96-3 (M-91-18) 6.958 1.6 23.1 11.0 6.0 55.0 154 100 0.42
M-96-4 (M-92-20) 6.879 1.6 23.5 12.4 5.2 41.9 173 98 0.62
M-96-5 6.897 1.6 23.3 10.8 6.0 56.0 151 99 0.62
M-96-6 (Jalal) 7.310 1.7 23.6 6.9 6.5 94.3 96 105 0.28
M-96-7 6.985 1.9 27.3 11.3 6.6 58.3 158 100 0.40
M-96-8 7.027 2.1 29.8 10.4 6.4 61.0 146 101 0.46
M-96-9 7.002 1.9 27.2 10.4 6.3 60.5 146 100 0.40
M-96-10 7.004 1.9 26.8 11.0 5.6 51.3 154 100 0.45
M-96-11 6.994 1.8 25.8 11.7 5.7 48.7 164 100 0.36
M-96-12 7.071 2.1 29.4 9.9 5.9 59.2 139 101 0.48
M-96-13 (Danesh) 7.199 1.8 25.6 9.3 5.7 61.1 130 103 0.26
M-96-14 7.183 1.9 26.1 8.0 4.2 52.8 112 103 0.26
M-96-15 6.905 1.9 27.6 11.2 6.8 61.0 157 99 0.79
M-96-16 7.315 2.0 26.8 7.7 5.4 70.3 108 105 0.18
M-96-17 6.439 1.6 24.5 16.1 4.2 26.1 225 92 1.38
M-96-18 7.094 1.8 24.9 10.4 4.9 46.8 146 102 0.45
M-96-19 6.936 1.9 26.9 14.0 5.6 39.9 196 99 0.41
M-96-20 6.960 1.9 26.8 12.4 5.9 47.4 174 100 0.33
M-96-21 6.389 1.6 25 16.7 6.6 39.2 234 91 1.47
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Table 3. Reaction of M-96-13 wheat line to yellow rust (Puccinia striiformis f.sp. tritici) during different years 2015-2021

J @ ly/ Y RIERS ™ e S Jua)l Ssp SLT o Olee ol 0057
Year Line/Cv. Zarghan Sari Mashhad  Karaj Ardabil  Brojerd Islam Abad Moghan Seedling test

1399-1400 (M-96-13) 20MR 0 0 0 40M 40MS - 30M -

2020-2021 Rakhshan 20MR 0 0 0 40M 60S - 20MR -

1398-99 (M-96-13) 5R 0 10M (2)0M 40M 40MS S50MS 10MR Race:

2019-2020 Rakhshan 5R 0 50MS R 30MR S50MS S50MS SMR 14E158A+, Y127 (IT: 7)

(M-96-13) 10MR 0 10MR 10M 30MR S50MS S50MS SMR

1397-98 R Race:

- + :
2018-2019 Rakhshan 20MR 0 20MR f{OM SR i i i 174E150A+, Yr27 (IT: 7)
1396-97 (M-96-13) 10MR 0 30MS 30M  10MR - - - Race:

2017-2018  Rakhshan 30MR 0 30M 30M  20MR - - - 38E158A+, (IT: 8)
1395-96 (M-96-13) 10MR 0 0 - 20MR - - - -
2016-2017  Rakhshan 20MR 0 0 - 30MR - - - -
1394-95 (M-96-13) 20M - SMR - - - - - -
2015-2016  Baharan 30MR - 0 - - - - - -
Bolani (Sus.)  100S 70S-100S  80-100S 1008  80S-100S  80S 90S 100S 7

: Infection Type, IT less than 7 mean resistant, IT 7 to 9 mean susceptible.
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Table 4. Reaction of M-96-13 wheat line to different isolates of leaf rust in field
during 2016-2021

J < ls/ Y gl Rty ol sl s s dS Olke S,
Year Line/Cv. Ahvaz Gorgan Sari  Ardabil Dezful Kelardasht Moghan Broujerd
1399-1400 (M-96-13) 0 ISMS 0 0 5MS TMS 20MR 0
2020-2021 Rakhshan 0 0 0 0 5MS 0 0 0
Baharan 0 408 0 0 5MS 0 5SMR 0
Bolani 0 80S 708 708 90S 708 100S 0
1398-99 (M-96-13) 20MR 15MS R IOMR 0 TMS 10MR
2019-2020  Talaei 20MR 20MR 20MS 10MS 0 TMR TMR 0
Rakhshan 30MR 0 R 10MR 0 0 20MR 0
Baharan SMR 0 R 10R 0 0 10MR 0
Bolani 100S  100S 70S 60S 0 30MS 100S 0
1397-98 (M-96-13) 20MS 30MS O - - - - -
2018-2019  Talaei 20MR 0 30MS  70S TMR 0 10MS
Rakhshan 30MR 0 R 30MS TMS R SMR 10MS
Baharan 40MR 0 R 30MSS  TMS R 20S 10MS
Bolani 70S 80S 80S 60S 20S 30MS 20MS 20S
1396-97 (M-96-13) 20MS 30MS 0 - - - - -
2017-2018 Rakhshan 0 30MS 0 - - - - -
Baharan 0 30MS 10MS - - - - -
Bolani 70S 100S 10MS - - - - -
M-96-13 IOMS 0 - - - - - -
1395-96 Rakhshan 30MS 0 - - - - - -
2016-2017 Baharan 40MS 0 - - - - - -
Bolani 100S 100S - - - - - -

4.l>fj.>4.9)f,b“b_&):gﬁ‘ﬂa‘w;.5b
TR I Cabses Gbls 5 edlw 53 JulS oS
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Table 5. Reaction of M-96-13 wheat line to stem rust in adult plant stage during 2016-2021

db Al:? AJ.:-JA Jif‘}
Adult Plant Reactions
Jl g_,.;yj @JJ)’\; J:'.Q)‘
Year Genotype Kelardasht Ardabil

1399-1400 2013 TR -
202-2021 Rakhshan TR -

Morocco 80S
1398.99 M-96-13 TR 50MSS
2019-2020 Rakhshan TR -

Morocco 100S 80S
1397-98 M-96-13 50MS 70MSS
2018-2019 Rakhshan 50MS 60MSS

Morocco 90S 90S

M-96-13 80MSS 40M
1396-97 Rakhshan ~ 60MSS 50MSS
2017-2018

Morocco 100S 70S
1395.96 M-96-13 20MR -

i Rakhshan 20MR -

2016-2017 ;

McNair 100S -

Sl 5 Sglite sladlw laosls 45
055 A Y das e 0L b ey 5 Al e
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Table 6. Evaluations of baking quality parameters of M-96-13 wheat line compared to Baharan variety during 2015-2019 in Karaj station.

. s cap &, OSis OSis i.a).s doys e e Loy el doys .:Js Aoy ) w/‘)}l ua,-L: ¢
Ent. SId g bl JsSe s (Saioe dhoSsy o 00 aboad, dbge STOTolr S8 Oba g 5K FE e
K.C TKW HLW SD% PROT% ZEL. B.V  MOIST% HI WA% FN W.GLUT GLUTE GLUTI SDS
1 M-96-13 (1394-95) Karaj W 54 - 11.7 32 500 11.4 51 63.2 29 H 78
2 M-96-13 (1395-96) Karaj W 49 - 12 20 11.5 53 29 H 83 68
3 M-96-13 (1396-97) Karaj W 46 81.4 Tr 12.6 26 492 10.5 55 65.2 416 29 H 90 75
4 M-96-13 (1397-98) Karaj W 46 82.0 - 12.8 25 500 8 55 64.7 409 33 S 13 70
Mean W 49 81.7 12.3 26 497 10.4 54 64.4 413 30 H 66 71
1 Baharan (1394-95) Karaj W 42 Tr 12.2 33 472 10.6 53 64.3 29 H 78
2 Baharan (1395-96) Karaj W 45 - 12.2 20 11.2 51 29 S 7 75
3 Baharan (1396-97) Karaj W 46 82.5 - 124 25 512 11 50 65.3 339 23 H 68 69
4 Baharan (1397-98) Karaj W 42 81.2 Tr 13 26 456 8.2 53 65.6 292 27 S 18 75
Mean W 44 81.9 12.5 26 480 10.3 52 65.1 316 27 43 73

1: Ent.: Entry 2: S.Id: Sample Identity 3: K.C: Kernel color 4: H. L. W.: Hectoliter weight 5: S. D: Sunn pest damage 6: PROT: Protein 7: ZEL.: Zeleny sedimentation volume
8: B. V: Bread volume 9: MOIST: Moisture content 10: HI: Hardness index 11: WA: Water absorption 12:FN: Falling number 13: W.GLUTWet gluten14: GLUT.E: Gluten
elasticity 15: GLUT.I: Gluten index 16: SDS: Sedimentation height
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IYAV-9A ely5 b s Calsen Jaal 5 3 s 5 = o (sla 2 le5T 53 dals o5 LMA96-13 (Y 5 Shas auylin -V Jyolr

Table 7. Yield comparison of M-96-13 line with check cultivars in extensional trials under different conditions in 2018-2019.

. .. . - dals MU’/ M-96-l3 (Ao y3) dals 4 Cc 5 Shes islis
Experiment and conditions of conduction Lol Lol s 5 talesT Check CIEVSRyY ,15 ) G ; S Yield difference with Check (%)
Check (kgha) (kgha'!)

Alborz (Nazar Abad)- normal ag (LT 5) 5 3okl Torabi 5983 5936 -0.79

Fars (Arsanjan)-normal 4 — (Olowiwyl) )l 0ol Farrin 6692 6933 +3.6

Khorasan Razavi (Neishabour - normal e — (plis) o, Ol & okl Torabi 4260 4860 +14.08

Yazd (Khatam)- normal anp —( 15 Ol g3) 53 okl Torabi 6608 7396 +11.92
Isfahan-normal ag —Olgawl Olwl  Rakhshan 8064 7351 -8.84

Kermanshah (Sahneh)- normal ap— 4w —oliil S 0kl Torabi 9245 10403 +12.52

Alborz (Nazar Abad)- stressed GobT oS—aLT ks -5 JI okl Torabi 2970 3177 +6.97

Fars (Darioun)- stressed ST oS — (05 415) o, 0wl Farrin 4637 6179 +33.25

Khourasan Razavi (Neishabour)- stressed ST oS = (plis) g3, Ol & Okl Baharan 4710 5520 +17.20

Yazd (Khatam)- stressed ST oS —(W315 Oliw g5) 33 Okl Sirvan 3274 3384 +2.26
Isfahan-stressed &WT oS —0lgiwl 0wl Torabi 5388 5150 -4.42

Yield means under normal condition wp bl g s See (Sbe - 6674 7146 +7.09

Yield means under water stressed condition LT WS Lls s Shee . Kls - 4572 4675 +2.26

YO
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Table 8. Agronomic characteristics of M-96-13 comparing to check varieties in the adaptation trial of temperate zone during 2017-2019.

Agronomic characteristics &) Slwoses  Rakhshan Olis,  Baharan ohle  M-96-13 Danesh
Growth habit AW osle Spring ol Spring ole  Spring ole:
Grain yield mean of adaptation trial-normal condition ap bl s 685l T s s e f_quf 8511 8545 2633

(kgha'") OESs ,3p 8 4S)

Grain yield mean of adaptation trial stress condition (kgha) U5 bl s 68 5l alesT als s Shee 5Kl 5828 5867 5805

Plant height mean (cm) (o ) olS plisyl o Kbe 102 96 97

Grain colour 415,  Amber 2L 5,5 Amber 2L 5,5 Amber ]
Thousand grains weight mean (gr) (65) g lal B s als Jp gy Sk 45 43 44

Resistance to lodging Sls 4wl Resistant psie  Resistant esis  Resistant £ olis
Grain shattering status 4l Sy, cass  Resistant psie  Resistant psis  Semi-resistant  pslis aes
Physiologic maturity status S5ds 58 Shoy cnsy  Partially early 5556 Partially early 555k Partially early ;5556
Resistance to yellow rust 5558555 G olow & S Cwslie  Semi - resistant ajlis 4o Semi-resistant pslieaes  Semi- resistant  pglis 4o
Resistance to leaf rust 1o 563 ¢K) olow 4 S Cglie  Semi - resistant plie 4oy Semi- susceptible o acs Semi-resistant e slis 40
Grain protein percentage mean s g oy o Soke 123 12.5 12.3

Wet gluten percentage mean bl aoys (Kle 27 27 30

Grain hardiness mean 4l e o Kle 55 52 54

Bread making quality wlstess  Good o#  Good o  Good [y
Spike type dew s Awned SseSs,  Awned SseSs,  Awned S oSy,
Spike colour at maturity time Oy Ol 5 diw G, Yellow sy;  Yellow 555 Yellow 355

YOY
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ABSTRACT

Najafian, G., Bakhtiar, F., Khodarahmi, M., Ahmadi, Gh. H., Nikooseresht, R., Jafar Nejad, A., Amin Azarm,
D., Nabati, E., Zare Faizabadi, A., Nikzad, A. R., Hassani, F., Sarikhani Khorami, S., Abdi, H., Afshari, F.,
ZakKeri, A., Atahossaini, M., Yassaei, M., Tabatabaei, N., Dalvand, M., Ebrahimnejad, Sh., Safavi, S. A,
Dehghan, M. A., Malihipour, A., Hoshiar, R., Cheichi, M., Dadrezaei, S. T., Mofidi, H., Ahmadpour Malekshah,
A., Shahbazi, K., and Nazeri, A. 2024. Danesh, new irrigated wheat variety with good yield potential, good bread
making quality and resistant to leaf rust appropriate for cultivation in temperate climate of Iran. Research

Achievements for Field and Horticulture Crops Journal 13 (2): 237-257. (in Persian).

Wheat line M-96-13 (denominated as Danesh variety) selected from received
germplasm of international center of maize and wheat research (CIMMYT) within
international nursery (47" IBWSN) was evaluated in 3 research stations of temperate zone
in 2014. This line due to superiority of grain yield compared to check cultivars was
selected for further evaluation. This line had grain yield of 7355 kgha in preliminary
yield trial of temperate zone compared to check varieties Parsi, Sirvan, Baharan and
Sivand with mean yield 7229 kgha™! tested in 2015-2016 crop season. This line performed
well in the advanced grain yield trial of temperate zone with grain yield of 7727 and 5319
kgha! compared to Baharan check with 7421 and 4729 kgha™! of grain yield and also
Rakhshan check with grain yields of 6963 and 5317 kgha™' respectively under normal and
stress conditions tests in 2016-2017 crop season. Mean grain yield of this line and check
varieties Rakhshan and Baharan in the adaption trial of temperate zone was respectively
8633, 8511 and 8545 kgha™ under normal conditions during 2017-2019 cropping seasons.
Line M-96-13 showed grain yield of 7146 and 4675 kgha' under normal and stress
conditions respectively in farmer fields compared to mean grain yield of two check
varieties with 6674 and 4572 kgha™! respectively. Line M-96-13 has favorable agronomic
characteristics including favorable plant height, resistance to lodging and good bread
making quality. This line following to evaluation in National Committee of Variety
Registration was nominated as “Danesh” in 2021.

Key words: Irrigated wheat breeding, new cultivar, temperate zone, water stress,
adaptation
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