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Table 1. Physical and chemical properties of the soil at the experimental site in 2017 and 2018 growing seasons

Total Available phosphorus Available Organic H EC Texture
nitrogen (%) (mg kg") potassium (mg kg'!') matter (%) p (dS.m™)
2017 0.07 12.2 254 0.57 7.21 221 Clay-loam
2018 0.06 12.3 269 0.53 7.14 2.10  Clay-loam
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Table 2. Monthly average of air temperature at the experimental site during 2017 and 2018 growing seasons

Mean temperature

Minimum temperature

Maximum temperature

Month (°C) (°O °C)
2017 2018 2017 2018 2017 2018
June 26.1 25.6 17.6 17.4 34.2 33.8
July 28.9 31.9 20.3 23.5 36.4 38.9
August 27.4 28.4 19.4 20.3 34.9 36.2
September 23.7 24.0 15.9 16.8 31.6 31.6
October 17.0 16.6 10.6 11.1 23.9 22.6
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Table 3. Combined analysis of variance of grain traits in dual-purpose sorghum genotypes

df

Mean squares

Source of variations

Grain yield 1000-grain weight No. of grains per panicle
Year 1 21905481" 0.038 906696
Replication (Year) 4 2702848" 1.007 80263"
Genotype 6 5125082 106.644™ 239304
Year x Genotype 6 1223996 2.083" 70560"
Error 24 713275 0.786 20632
CV (%) - 14.77 3.03 13.07

*and ™: Significant at 5% and 1% probability levels, respectively.
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Table 4. The main effect of year and genotype on grain characteristics of sorghum

Treatment Grain yield (kg.ha™') 1000-grain weight (g) No. of grains per panicle
Year 2017 6441 a 29.25 1246 a
2018 4996 b 29.19 952 b
KDFGS4 6124 ab 31.34b 1083
KDFGS6 6847 a 3527 a 1074
KDFGS9 6202 ab 28.22 cd 1223
Genotype KDFGS10 6085 ab 31.22b 1090
KDFGS16 4061 c 26.37d 854
MDFGS2 5749 ab 22.03e 1457
MDFGS1 4962 be 30.12 be 912

Means followed by the similar letter (s) in each column and each treatment are not significantly different by

Tukey’s test at 5% probability level.
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Table 5. Interaction of year x genotype on the grain characteristics of sorghum

Year Genotype Grain yield (kg.ha'!) 1000-grain weight (g) No. of grains per panicle
KDFGS4 6545a 31.40b 1158 be
KDFGS6 7275a 3590 a 1123 be
KDFGS9 6777a 2777 c 1357 b

2017 KDFGS10 6840a 31.17b 1223 b
KDFGS16 4279a 26.03d 908 ¢
MDFGS2 6947a 21.40e 1800 a
MDFGS1 6421a 31.10b 1150 be
KDFGS4 5702a 31.28b 1007 ab
KDFGS6 6419a 34.63 a 1025 ab
KDFGS9 5626a 28.67 ¢ 1088 a

2018 KDFGS10 5329a 31.27b 957 ab
KDFGS16 3844a 26.70d 800 be
MDFGS2 4551a 22.67¢ 1113 a
MDFGS1 3502a 29.13 ¢ 673 ¢

Means followed by the similar letter (s) in each column are not significantly different by Tukey’s test at 5%

probability level.
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Table 6. Combined analysis of variance of forage traits in dual-purpose sorghum genotypes

Mean squares

Source of . Fresh Fresh  Dry weight .
variations df foriglgleaf/?el d Dr};izllztter D?(;:lltlj:ter weight of paqicle ofystemg& Dr\};} gagr;:fle
stem & leaf  weight leaf
Year (Y) 1 1700 35.75" 80.52™ 815.13™ 160.88" 6.07 12.36
Replication (Y) 4 11 4.41 0.65 4.90 4.50 5.04 2.05
Harvest time (H) 3 1622* 822.49"™  2620.46™ 2308.49™  647.86 6.35 962.07"
Y xH 3 29* 2.09 2.81" 23.86" 0.97 1.76" 0.90
Genotype (G) 6 1553 169.68™ 87.81"™  1195.92" 233.53" 86.66™ 88.28"
Y xG 6 56" 10.10™ 1.00 32.50™ 3.89™ 5.19" 1.08
HxG 18 29* 3.58" 7.07" 13.30" 6.86™ 0.98" 4.05™
YxHxG 18 9 1.43 0.50 5.68 0.68 0.41 0.46
Error 108 101 10.44 1.55 72.06 5.50 5.39 2.12
CV (%) - 11.98 11.17 3.55 13.27 11.77 12.89 13.32

*and ™: Significant at 5% and 1% probability levels, respectively.
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Table 7. The main effect of year, genotype and harvest time on the forage characteristics of sorghum

Silage Dry matter Dry matter Fresh weight Fr?Sh Dry weight Dry
forage yield yield content of sltem & par}lcle of stem & panllcle
(ton.ha) (ton.ha’) (%) eaf _1 welghfl leaf _1 Welgh_t1
(ton.ha™) (ton.ha™) (ton.ha™) (ton.ha™)
5 2017 87.07 a 2941 a 34.34b 66.17 a 2091 a 18.20 11.21
> 2018 80.71b 28.48b 3573 a 61.76 b 18.95b 17.82 10.67
Milk stage 87.16 a 23.66d 27.22d 72.34 a 14.83d 18.31 5.35d
? g Soft dough  88.36 a 2742 ¢ 31.23¢ 67.21b 21.15b 18.26 9.16 ¢
= = Harddough  85.28a 30.73 b 36.16 b 61.04c 2424 a 17.99 12.74 b
Maturity 74.77b 3397 a 45.54 a 55.26d 19.50 ¢ 17.46 16.51a
KDFGS4 89.74 ab 31.37a 35.42 be 67.43 b 2231 a 19.60 ab 11.77b
KDFGS6 8241 c 30.17 a 37.13a 59.77 ¢ 22.64 a 17.19 ¢ 1298 a
é KDFGS9 81.78 ¢ 29.67 ab 36.84a 58.89¢ 22.89 a 16.55¢ 13.12a
é KDFGS10  79.34c¢ 27.80b 35.64b 59.80 ¢ 19.53b 16.74 c 11.06 be
& KDFGS16  70.36d 24.16 ¢ 3473 cd 56.19 ¢ 14.17d 1598 ¢ 8.18d
MDFGS2 88.81b 27.59b 31.48¢ 70.70 b 18.11¢ 18.83b 8.76d
MDFGS1 94.81 a 31.85a 34.02d 74.94 a 19.87 b 21.16 a 10.69 ¢

Means followed by the similar letter (s) for each factor in each column are not significantly different by Tukey’s

test at 5% probability level.
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Table 8. Mean comparison of the interaction of harvest time and genotype on the forage characteristics of
sorghum (sliced upon the harvest time)

o ° Silage  Dry matter Dry matter Fresh weight Fresh panicle Dry weight of Dry panicle
5 % E Genotype forageyield yield content of stem & leaf weight stem & leaf weight
A (ton.ha')  (ton.ha™) (%) (ton.ha™") (ton.ha™") (ton.ha™) (ton.ha™")
KDFGS4  91.69 ab 25.8la  28.19ab 74.18 ¢ 17.51a 19.54b 6.27b
° KDFGS6 85.12¢ 2427ab  28.52a 67.07 de 18.05a 17.37d 6.90 a
%" KDFGS9 84.56 ¢ 2349b  27.87 ab 66.56 de 18.00 a 16.64 d 6.85a
2 KDFGS10  86.30 bc 2341b  2731bc 70.14 cd 16.17b 17.63 cd 579b
E KDFGS16  73.31d 19.51¢ 26.73 ¢ 64.25 e 9.05d 16.09d 3.42d
MDFGS2 9247 a 23.09b 25.02d 79.42b 13.05¢ 19.05 be 4.04c
MDFGS1 96.71 a 26.00 a 26.92 ¢ 84.73 a 1197 ¢ 21.85a 4.15¢
KDFGS4 94.70 b 29.63ab  31.33c 71.00 b 2370 a 19.93b 9.69b
= KDFGS6  87.22cd  29.22ab  33.59a 63.18 ¢ 24.04 a 17.70 cd 11.53a
2 KDFGS9 86.40 d 28.11b 32.61b 62.76 ¢ 23.64a 17.02 de 11.08 a
3 KDFGS10  82.58d 26.22 ¢ 31.8bc 62.24 ¢ 20.34 b 16.83 de 9.38b
E KDFGS16  72.83¢ 2347d 32330 57.02d 15.81d 16.08 e 7.39d
MDFGS2  93.07 bc 2532c¢ 27.35e 74.45b 18.62 ¢ 18.78 be 6.53¢
MDFGS1 101.73 a 29.99 a 29.59d 79.85 a 21.88b 21.50 a 8.49 ¢
KDFGS4 93.08 a 33.05ab  35.54c 66.06 a 27.02 ab 20.05a 13.00b
= KDFGS6  8532bc  31.97a-c 37.51ab 58.46 b 26.86 ab 17.44 be 14.53 a
%0 KDFGS9  8427bc 3193ac 3797a 56.64 b 27.63 a 16.78 be 15.15a
g KDFGS10  78.64c 29.96bc  38.12a 55.54b 23.10c 16.46 c 13.49b
5 KDFGS16  71.08d 25.67d  36.18 bc 53.75b 17.34d 15.82¢ 9.85¢
= MDFGS2  89.05 ab 29.23 ¢ 32.93d 66.91 a 22.15¢ 18.95 ab 10.29 ¢
MDFGS1 95.54a 33.29a 34.86 ¢ 69.93 a 25.61b 2042 a 12.87b
KDFGS4 79.49 a 36.99 a 46.63 b 58.49b 21.00 ab 18.86 b 18.13 ab
KDFGS6 71.99b 3523ab 4891 a 50.39 ¢ 21.60 ab 16.25¢ 18.98 ab
z KDFGS9 71.89b  35.13a-c 4892a 49.60 ¢ 22.29a 1574 c 19.39a
% KDFGS10  69.82 bc 31.62¢ 4533 ¢ 51.29 ¢ 18.53 ¢ 16.05 ¢ 15.57 cd
= KDFGS16  64.24c 27.99d 43.66d 49.76 ¢ 14.48d 1593 ¢ 12.06 e
MDFGS2 80.66 a 3271 bc  40.60e 62.03 ab 18.63 ¢ 18.52b 14.18d
MDFGS1 85.28 a 38.13a  44.74cd 65.27 a 20.01 be 20.88 a 17.25 be

Means followed by the similar letter (s) for each factor in each column are not significantly different by Tukey’s
test at 5% probability level.
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Abstract

To evaluate the grain and forage yield in promising sorghum lines, a two years factorial experiment
in a randomized complete block design with three replications was conducted in Seed and Plant
Improvement Institute, Karaj, Iran, during 2017 and 2018 cropping seasons. Experimental factors
included harvesting time at four levels (milk, soft dough, hard dough and physiological maturity stages
of grain) and dual-purpose grain-forage sorghum genotypes at seven levels (KDFGS4, KDFGS6,
KDFGS9, KGFGS10, KDFGS16, MDFGS1, and MDFGS2). Maximum and minimum grain yields
(6847 and 4061 kg.ha', respectively) were obtained from KDFGS6 and KDFGS16 lines, respectively,
whereas the maximum and minimum 1000-grain weight (35.27 and 22.03 g, respectively) were
recorded in KDFGS6 and MDFGS?2 lines, respectively. MDFGSI1 line produced the highest silage
forage (101.73 ton.ha!) at the grain soft dough stage, and the highest dry matter (38.13 ton.ha™) at the
grain physiological maturity stage. In total, according to the results of this experiment, KDFGS6 line
is introduced as the best dual-purpose genotype for grain-forage production and MDFGS1 line as the
suitable genotype for forage production. Furthermore, based on the suitable dry matter percentage of
forage for silage production, it is recommended that the forage of promising dual-purpose sorghum
lines be harvested at the grain soft dough stage. Therefore, forage harvesting from MDFGSI1
promising line at the end of the soft dough stage is suggested as the superior treatment of this
experiment for silage production.
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