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Rahmat, early-maturing soybean cultivar for summer cultivation in Golestan province
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Table 1. Average grain yield (kgha) of pure soybean lines in the adaptability trial
(2013-2014)

oled Y aulis Y o md s LT e She 0T Kl
No. Line code Line pedigree Karaj Khoramabad Moghan Gorgan Average
1 Soy-91-3b Hacheston x L16 2890 2167 2332 1365 2188
2 Soy-91-9a Hacheston x L16 2947 2434 2290 1751 2355
3 Soy-91-8b Hacheston x L16 3038 2775 2328 1190 2333
4 Soy-91-19b Liana x L32 3745 2543 2283 1824 2599
5 Soy- 91-13b Hacheston x L16 3695 2584 2187 1876 2585
6 Soy- 91-16b Hacheston x L16 3833 2469 2202 1846 2587
7  Soy-91-17b Hacheston x L16 3967 2186 2232 1906 2573
8 Soy-91-20b Liana x L32 3407 3165 2372 1643 2647
9 Soy- 91-23b Kotaman x Kitamishiro 3167 2295 2750 1416 2407
10 Soy- 91-30b Stressland x NMSB 3578 1985 2673 1942 2544
11 Soy- 91-32b Stressland x NMSB 3338 2467 2081 1625 2378
12 Soy- 91-33b Stressland x NMSB 3439 2340 2269 1530 2394
13  Soy- 91-35b Stressland x NMSB 3364 2296 2568 1821 2512
14 Soy- 91-18a Spry x Nemaha 3344 2312 2299 1548 2376
15 Soy- 91-22a Spry x Savoy 3256 2289 2587 1788 2480
16 Soy- 91-19a Charleston x Mustang 3854 2594 2360 2150 2739
17 L85-3059 Elite 3618 2921 2227 2043 2702
18 Soy- 91-31a M50 x Williams 3598 2573 2530 1444 2536
19 Soy- 91-32a Columbus x Williams 3160 2241 2305 1259 2241
20 Williams - 3258 2467 2184 1491 2350

LSD 5%= 318; LSD 1%= 413.
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Table 2. Simultaneous selection of yield and stability of pure soybean lines (2013-2014)

A a2 Sl L s 5 ML s oo i el
2l o) abs O 02545 2 iy TRy ol s Stability ~ Stability ~Selection
No. Line code Grainyield  Yield rank ) o~ . i

(kgha!) correction Corrected rank  variance score index
1 Soy-91-3b 2188 1 -1 0 2705429 0 0
2 Soy-91-9a 2355 5 -1 4 3813976 -1 3
3 Soy-91-8b 2333 3 -1 2 10238924 -4 -2
4 Soy- 91-19b 2599 17 1 18 5167514 -4 14
5 Soy-91-13b 2585 15 1 16 3145666 -1 15
6 Soy-91-16b 2587 16 1 17 3969487 -2 15
7  Soy-91-17b 2573 14 1 15 7136455 -4 11
8 Soy-91-20b 2647 18 1 19 8215808 -4 15
9 Soy-91-23b 2407 9 -1 8 8798273 -4 4
10 Soy- 91-30b 2544 13 1 14 6939087 -4 10
11 Soy-91-32b 2378 7 -1 6 2530988 0 6
12 Soy-91-33b 2394 8 -1 7 7397256 -4 3
13 Soy- 91-35b 2512 11 1 12 2796140 0 12
14 Soy-91-18a 2376 6 -1 5 1088244 0 5
15 Soy- 91-20a 2480 10 1 11 3351744 0 11
16 Soy-91-19a 2739 20 1 21 5351130 -4 17
17 L85-3059 2702 19 1 20 7668111 -4 16
18 Soy-91-3la 2536 12 1 13 2432424 0 13
19 Soy-91-32a 2241 2 -1 1 5823038 -4 -3
20  Williams (Check) 2350 4 -1 3 1945568 0 3
-L 3

mv) 2

£ =

N o " |

||
a'’ mL16 [Soy 91-19a)
L
B

PCA1l
COYAY-4%) 6,8 5k Siole3T 53 dTol) o5 Mgl s sas ) K
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Fig. 1. Biplot diagram of the ideal genotype in compatibility trial (2013-2014),
m: Lines L1-L17; +: Environments Karaj 2013 (E1), Karaj 2014 (E2), Khorramabad 2013 (E3),
Khorramabad 2014 (E4), Moghan 2013 (E5), Moghan 2014 (E6), Gorgan 2013 (E7), Gorgan 2014 (E8)
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Table 3. Mean comparison of grain yield (kgha) of Soy-91-19a line and control
cultivars under farmer conditions in Golestan province during the 2017 growing season

(TP IS abTde (s Lil2) 65858

s Aliabad Katool Kordkooy 5SGla

Genotype (four Irrigation) (rainfed condition) Mean

Soy-91-19a 3198 2402 2800

Williams (Check) 2778 1844 2311

Sahar (Check) 2262 1735 1999

t-value sk 4.28** 7.08**
2335 Y ol Y Caslin Sy 1 20 b slacp¥ 5 pbol ol role3T s
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Table 4. Grain yield of soybean genotypes under normal irrigation and drought stress
conditions, stress tolerance index, and genotype response to stress in Karaj during the
2014 growing season

()l:&a)a(a)fjl:f)«}l::ﬂb&
olad S5 Grain yield (kgha?) S 4 e el ST
No. Genotypes b s kT Sas xs Stress tolerance index  Reaction
Normal irrigation Drought stress

1 GN2172 2741 1738 0.61 ST
2 GN 2002 2110 1876 0.51 ST
3 GN2130 2550 1089 0.36 S
4 GN2171 1785 220 0.05 S
5 GN 2167 1779 761 0.17 S
6 GN 2166 2328 1757 0.52 ST
7 GN 2157 3500 1564 0.70 ST
8 GN 2156 3003 771 0.30 S
9 GN2152 2430 939 0.29 S
10 GN 2125 1806 1694 0.39 S
11 GN 2165 1685 1516 0.33 S
12 Hack (Sensitive) 2583 1104 0.36 S
13 GN 2087 1969 809 0.20 S
14 GN 2040 2109 1278 0.34 S
15 GN 2046 2899 1573 0.58 ST
16 GN 2015 2371 1428 0.43 S
17  GN 2032 2382 1073 0.33 S
18 GN 2011 2381 1632 0.50 ST
19 GN 2034 3517 1649 0.74 ST
20 GN 2003 2172 1173 0.33 S
21 GN 3071 3227 1818 0.75 ST
22 GN 3074 3043 1707 0.66 ST
23 GN 3070 2932 1552 0.58 ST
24  GN 3065 2426 1717 0.53 ST
25 GN 3025 3026 1273 0.49 S
26  GN 3027 2659 1096 0.37 S
27 LianaxL32/2 3699 2140 1.01 T
28 HachestonxL.16/16 3306 2325 0.98 ST
29 LianaxL32/3 2901 1559 0.58 ST
30 L3 (S.land xNMSB) 2922 1603 0.60 ST
31 Soy91-19a 4092 2346 1.23 T
32 Spry xNemaha/3 2842 1682 0.61 ST
33  Spry xNemaha/8 2568 1052 0.35 S
34 Spry xSavoy/2 2911 992 0.37 S
35  Spry xSavoy/3 4000 2495 1.28 T
36 L6-P79 2301 1631 0.48 S
37 DI74 3081 2194 0.86 ST
38 D42.19 3174 2107 0.86 ST
39 D4214 3927 2856 1.43 T
40 Parsa (Tolerant) 4725 2691 1.63 T

LSD 5% 782.6 593.3 - -

S: sensitive, T: tolerant, and ST: semi-tolerant. cJoots 405 ST ¢ Jameze :T ¢ lu S
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Jlo b 0B T 55 glae i ool o Cos JE3 St s b slacs 55 (2S5 -0 Jgd
W48 el
Table 5. Reaction of soybean genotypes to charcoal rot disease under field conditions in
Gorgan during the 2017 growing season

555 $S2S STl ST oy S
Genotype Kordkooy Aliabad Katool Average percentage of infection
Sepideh (Mutant) 30 40 35
Sepideh 20 20 20
Soy 91-19 a 10 10 10
L.33 (Nemaha x Hamilton) 20 30 25
L60 (Hamilton x Sepide) 10 30 15
Sahar (Tolerant) 10 10 10
Williams (Sensitive) 30 30 30

S8 Ll 5 Cos (Phytophthora soja) i b (g weds g 4 b s (slacs 55 (2S5 —F g
WAV elys b (b 2 S )
Table 6. The reaction of soybean genotypes to Phytophthora root rot (Phytophthora soja)
under greenhouse conditions in Karaj during the 2018 growing season

T b gy JS™ sl 03T & g sl ;:ij;: <l
Ge?o? 2 . Total number of Number of infected The infected Régéié N
yp plants plants percentage

Amir 26 26 100 (S) e
Sahar 11 11 100 (S) e
Saman 28 12 42.8 (MR) pslioaas
Saba 33 29 87.9 (S) ot
Williams (Sensitive) 15 11 73.3 S) -
Telar 37 33 89 S) -
Soy 91-19a 22 5 22.7 (R) st
L.13 (Spry x Kitamishiro) 24 24 100 (S) e
L.24 (Spry x Savoy) 28 26 92.8 S) e
L.33 (Nemaha x Hamilton) 27 25 925 S) -
L.60 (Hamilton x Sepide) 17 17 100 O

dald rlé,|l{wuﬁ)350y-9l-19a u,.s_‘y 4l O’.'.:S)J»’: ‘_g};bu)&é)) C;.:AS} ;14.35—\/ d)b
Table 7. Quality and quantity of oil and seed protein content of Soy 91-19a line
compared to control cultivars

(Ae2) plil o o sladal (A2 3) gldl e o o sladen!
Saturated fatty acids (%) Unsaturated fatty acids (%)
Szl el S gdanl S gl s
5 55 Palmitic St S b Li‘ndc‘)ijei‘c Liﬁc;‘lin‘ic Jf) R o)
e ) Stearic acid &7 Oleic acid : . L 52 protein
Genotype acid (C18:0) Total (C18:1) acid acid Total Qil percent
(C16:0) (C18:2) (C18:3) percent
Sahar 13.2 3.8 17.0 19.9 55.0 8.90 838 21.0 37.0
Willimas 10.8 3.8 14.6 21.0 57.1 7.4 855 21 36
Soy 91-19a 11.3 4.4 15.6 25.9 51.9 6.6 84.4 226 36.2
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T U AR
SLed (S (solas 4n Sl 5 oL

ks o35 b S0y-91-19a Y (S50 5 o) Slatie dwglio —A Jsdr
Table 8. Comparison of agronomic and morphological traits of Soy-91-19a line with

Williams cultivar

Characteristics Cdeo Soy-91-19a Williams

Hypocotyl color 555 a5, Purple 4y Colorless &y
Growth type stiy o Indeterminate sgus-sb s,  Indeterminate ssasw.b s,
Pubescence color s 5K, Straw xS Straw PRty
Plant height 44 s, Intermediate Lu g Intermediate Lo 0
Flower color JE <&, Purple o White L
Leaf (form of lateral leaflets) (Sl el , |K2) &, Triangular ke Sharp egg shape ;5 & eess
Seed color (outer shell) Sk ol y oK, Beige S Yellow 55
Hilum color ot &, Black o Black ol
Flowering time s, 5 0k;  Intermediate L.z Intermediate Lo g

. _ _ (0355 MWV oy lams g2 (6355 VY+) oy Jomn 2o
Maturity group &0 | ermediate (117 days) Intermediate (120 days)
Branching form swasli e s Three branches wis a Single branch Lz ¢
No. of pods per plant Gy 53 O sl 48 42
No. of nodes per stem sl 5308 slaw 17 22
Height of the first inserted pod e sl sl 10 10
1000-grain weight 4l lm 05, 152 130
Grain yield 413 5 Skee 3200 kgha't 2778 kgha't
Reaction to Phytophthora sudden death i 5 x5 ¢ s 5 4 257, Resistant eslae  Sensitive ol
Reaction to charcoal rot disease Jes Sawy 4 251, Semi-sensitive L 43 Sensitive ol
FaSla VX Fr 05y il 6l e 22 RIS woy

(SIS OT oo alidr ar by
g&g:dﬂsL;\ﬂ)l_:gﬁJ:uﬁ)\_}_aVH
Bis % ar s b shp 4o 3 Ses Sl
Vo L%y O e (009 als L 5 4l Hlja
=55 ol S8 (gl S 3 s 0 S S

NS

ouﬁouﬁw\swtﬂw,rﬁ,

3 Ablie 53 Ll con g Codn aibate Ol g @
JoB o syl Ol 3 Dlan Cods e
L;\j‘,;,wwtﬁwli'@,\:.w|sz
CiS gl o g ole 5 sl aes el S
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ABSTRACT

Babaei, H. R, Raeisi, S., Razmi, N., Sabzi, H., Sadeghi, H., Shariati, F., Seifamiri, S., Kia, Sh., Peyghamzadeh,
K., Kazerani, N. and Gholizade Sarcheshmeh, P. 2024. Rahmat, early-maturing soybean cultivar for summer
cultivation in Golestan province. Research Achievements for Field and Horticulture Crops Journal 13 (1): 75-89.
(in Persian).

The Rahmat cultivar (Soy 91-19a line) was developed to introduce an early-maturing
soybean cultivar for Golestan province. This cultivar originated from the segregating
generations of a crossbreeding program between the Charleston (maternal) and Mustang
(paternal) cultivars, initiated in 2001. In preliminary yield trials, the Soy 91-19a line
was identified as a top performer, producing 3496 kgha™. In adaptability trials (2013-
2014), using GGE biplot analysis and simultaneous selection for yield and stability, the
Soy-91-19a line, with an average grain yield of 2739 kgha and a growth period of 117
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days, emerged as the best genotype in terms of yield, stability, and earliness, showing a
yield increase of 389 kgha™ compared to the Williams control cultivar. Under farmer
conditions in Golestan, this line produced 3198 kgha®, demonstrating a 21% yield
increase over the Williams cultivar. This line is resistant to Phytophthora sudden death
(Phytophthora soja) and semi-sensitive to charcoal rot. Additionally, the Soy 91-19a is
indeterminate, multi-branched, early-maturing, drought-tolerant, and resistant to lodging
and grain shattering. The oleic acid content of this line is 5% higher than that of
common cultivars. Due to its high yield and desirable agronomic traits, this line has
been introduced as the Rahmat cultivar for summer cultivation in Golestan province.

Keywords: Early maturity, Yield stability, Multi-branched, Resistant to lodging and
grain shattering, Resistant to Phytophthora sudden death
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