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(Sorghum bicolor L. Moench)

Effect of harvest time on morphological traits and yield of dual-purpose sorghum
(Sorghum bicolor L. Moench) promising lines
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Table 1. Name and parents of dual-purpose grain-forage sorghum promising lines

055 2w S 55 s
Sorghum genotypes Parentage
KDFGS4 ICSV758 x K30
KDFGS6 PARC7 x Kimiya
KDFGS9 PV120 x K35
KDFGS10 KGS10 x LFS21
KDFGS16 Suph60 x K30
MDFGS1 ICSV121 x MGS3
MDFGS2 ICSV149 x MGS9
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Table 2. Monthly average temperature of the experiment locations (2017 and 2018)

Ju s EF Olgin! Heda B Ao
Year Month ole Karaj Gorgan Esfahan Mashhad Shiraz  Birjand
May St sl 20 21 20 21 22 22

Jun. s 26 25 24 26 28 26

Jul. S 29 28 27 27 30 28

20177 g, Ss. 27 28 26 25 28 26
Sep. et 24 25 22 22 24 22

Oct. e 17 19 16 15 18 17

May syl 19 21 21 22 23 23

Jun. sl & 26 26 25 27 29 28

Jul. ™ 32 31 29 29 31 29

2018 A ug. S5 29 30 28 26 30 27
Sep. oses 24 27 23 23 26 23

Oct. & 17 21 17 17 20 18
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Table 3. Mean comparison of morphological traits and silage yield of dual-purpose grain-forage sorghum promising lines in year, location, harvest time and genotype treatments

sk 65 5 Shes S osle s Slas <l Bl i wr b
Treatments b s,k Silage yield (ton.hal)  Dry mater yield (ton.ha!)  Plant height (cm)  Stem diameter (cm)  Panicle length (cm)
Ju 2017 \Y48 74.47a 25.09a 152.8a 1.96a 25.4a
Year 2018 ¥y 72.13b 24.62a 151.2a 1.91b 24.6b
Karaj =5 83.89b 28.94b 154.7¢ 1.84c 25.6b
3 Esfahan Olgaas! 87.11b 29.46b 138.4d 1.74d 24.7b
Lo:ation Mashhad S 47.59¢ 19.47¢ 182.5a 2.00b 29.6a
Birjand L 31.39d 12.07d 114.9e 1.71d 20.5¢
Shiraz B 116.54a 34.32a 169.6b 2.38a 24.6b
KDFGS4 72.36bc 24.73b 145.3d 1.99 24.4b
KDFGS6 72.80bc 24.70b 151.3bc 1.94a 28.2a
_ ) KDFGS9 69.45bc 23.46b 136.5e 1.90a 24.2b
e85 sBFS pEGsg 72.66bc 24.72b 150.3bc 1.92a 27.6a
Sorghum genotypes

KDFGS16 64.69c 22.66b 148.0cd 1.81la 24.4b
MDFGS1 84.57a 29.65a 180.3a 2.02a 20.6¢

MDFGS2 76.59ab 24.05b 152.4b 1.96a 25.5ab
Milk stage S 77.20a 22.08b 153.6a 1.96a 25.0a
Cals ol Soft dough Py 77.05a 23.51b 150.1a 1.96a 25.2a
Harvest time Hard dough = s g, 73.44ab 25.51ab 151.8a 1.90a 24.3a
Maturity 545 58 S, 65.51b 28.31a 152.5a 1.92a 25.5a
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Means in each column and for each treatment followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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Table 4. Mean comparison of morphological traits and silage yield of dual-purpose grain-forage sorghum promising lines in year, location, harvest time

and genotype treatments at Gorgan

e i 5le > Sles ¢St osle 5 Shes © 5 gl Bl s aa e Job
Treatments ;T ssls  Silage yield (ton.ha)  Dry mater yield (ton.ha)  Plant height (cm)  Stem diameter (cm)  Panicle length (cm)
Jl 2017 Y45 63.73a 13.32a 168.7a 1.57a 26.5a
Year 2018 \rav 48.38b 10.14b 159.0b 1.49b 25.4a
KDFGS4 45.17b 9.45h 149.9¢c 1.34d 24.2b
KDFGS6 54.68b 11.46b 167.4b 1.39d 26.0c
_ . KDFGS9 54.30b 11.37b 150.6bc 1.49¢ 28.3a
02 WSS G 55.79b 11.65b 152.6bc 1.62b 26.2ab
Sorghum genotypes
KDFGS16 51.85b 10.85b 155.8bc 1.51c 27.9a
MDFGS1 80.11a 16.77a 221.7a 1.74a 21.1c
MDFGS2 50.49b 10.54b 149.1c 1.64b 27.8a
Milk stage s 59.27a 10.67b 168.6a 1.54a 26.9a
Csls ok Soft dough Py 55.62a 11.12b 159.9a 1.52a 25.3a
Harvest time Hard dough  csew o, 55.53a 12.21a 164.1a 1.52a 25.8a
Maturity 55 58 (St 53.80a 12.91a 162.9a 1.55a 25.8a

Ll (gl e Syl .,\.4):@ka—lc!a,u):df}iQ}n)'TwLﬂlﬂ;.,\.‘:_,_ndf);.i..a;}}fLgljl.sqf&h@ijl:.»)l.‘;,aé\j}o);wﬁ):
Means in each column and for each treatment followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
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Fig. 1. Mean comparison of silage yield of dual-purpose grain-forage sorghum promising lines in interaction

effect of harvest time and genotype
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Fig. 2. Mean comparison of dry matter yield of dual-purpose grain-forage sorghum promising lines in interaction

effect of harvest time and genotype (sliced upon harvesting time)

A Jsds) b edaline L o 53 (e 5l VVF/Q)
Sl sk 4y p s Jl 5o OE S 554 gl
52 0352 50 8 Ll o § 550 p) 45 350 a8
Lacn¥ (o395 5 (Y dsd) SolaiT e gs L o
(;f):-w slacs g5 oo 3 (VW dsds) oL Ls s
WP/ 5 VALY a3 ¢ L)) oy S 5 o i
KDFGS9 s MDFGSL sla nY 53 oo e (e b
S gl Sl 5508 8 5 (¥ ) A 3
i odalie MDFGS1 Qﬁ\[ 23 (e L YYV/Y)
(o 5w V/A0) Ul Jlw 5 Sl a3 L(F J30>)
(J.:..L;LM\/M)(); Jlu 31 i (g)ls an 5 sbas
b s bl s Sk 55 08 8 53 (¥ Jsds) 5
(oo sl \/'F‘\);ﬁ,;.‘.f.x_.p)scp_.gj.x} £
Gl o oy i 2T GO w5 (F Jsus)
VYY) OT ldie op a8 5 5l i 55 (e e Y/¥V)
=Y OLE T s s edaliie i o > (e Sl
Csls |y dle ks ST e e \/VF L MDFGSL
Cmils p Caliben ol e s il a8 (F Jgus)

Y.

WS e RIBIL 8 5 5388 55 18
5, Ses o b 5 Sbl ol 5l @S osle 3 Shes
VO Cils ol 5 GLSa s o5 ¥9) St esle
23 05 i) OF M o ;2S5 SIS Sl 59,
Jeol BI85 dn 55, FO il s 0le 5 (S
L ;=5 (Mohajer et al., 2012) o1,LSKer 5 >Lgs s
3 Gt 235D Sls e 1 5
SIS S ana 0350 53 (513 &S5 5058 (S e
il oS esle 5 Shas ey gl 31 L oS s S
S 5 (S oy Al jo 53 0T Jlie oy iy 5 w3l
s Jools 23 8 dlo e 55 0T Ll
s dlw S1as sl Ol il )l 4o gl
AaS Jloss e s sme ad i Jsb 5 il s
R85 Al s S5 M8 Slis LIS O
M,;@JW\CL»)Ju,;Jy,@Cw,\
Do plad 555 31 55 OB 5 53 s sl gme
FLi ) o e ialeT Lo w53 3 ls g
OT Hldie oy ;eSS 5 dgdue 53 (e Sl VAY/D) &5


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.4.6.3
https://agrobreedjournal.ir/article-1-1267-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-11]

[ DOR: 20.1001.1.15625540.1401.24.4.6.3 ]

\Fey OM}GFﬂ)@‘rﬂ@?;)f—m«:{Jl?é“d‘ﬁ‘&bj(‘jl—“\{fu"

23 o FIAD) £33 Jlw 53 als 5, Shee 55 51 o8 s
Jsl dlw a0 Cms (o y3 V /Y 2alST L (LS
LSl a8 s 1S (LS s 5 0/F)
s 3, Sas EalS 4S8ty o 4.3 50 5 gme
o sea (Y Jgd) 15a slos [l 3L e g dlu o
Col oS 08 Glaas y Slsdles £ 0Laj )
(Khazaei et al., 2019) 3 55 o0 03,5 (ladils osie
A1aS 55 0L il )l 4y 28 mls sl ks s
o 03 UL i i 53 s 5, Shes 5y 55
Dy ls gae o 3 &K ez
TS 534S 513 0L La o Sile aeglie gL
Q_l‘le()l_*&a)_soj‘?/A?)u\a >J_<L~.c« O s
KDFGS9 (KDFGS4 (sla Y 5 As Juol> KDFGS6
33 S B8 5%/ FINY L 54 58 KDFGSIO 4
5 Lz B KDFGSE oV L (g)ls sne sl s
als 3 Shae oy a8 A5 8 515 5 bl ey S )
O—".y‘\_f.b}_ff}_:‘dcjjjb()m).}o_??/'i)
25 La o Sike alin k5.0 J5) 3.5 KDFGS16
MY 3, Sdes LMDFGSL (Y &S sls 0lis Olghes!
c_.z\;l,‘x_;\uj_iwd_f_:ﬁ,l_:ﬁ,;o_:
KDFGS9 KDFGS6 KDFGS4 sl Y L
S5 sl oy, 8 ¢S ;3 MDFGSL1 3 KDFGS10
0/+9) a5ls 5, Shae o 2aS KDFGS16 oY .2 S
e At 53 (0 i) 34 13 1y G 53 5
OLSa 53 s F/8Y 5VVE) Sl 5, Shes o 28 5
odalin KDFGS9 s KDFGS4 sla Y 3 s jau
Oy 3, Sas o i KDFGS10 :pY i o y5.4d
OT e op a8 g ails ) QLS 5 o5 V/AF)
AT Cwl, KDFGSA Y 53 (LSe35 O/FF)
o= YV 5, Shee LLKDFGS6 =Y 0L § s
L MDFGSL oY 5 ails 5, Shas o i 5,050
.g;_&\sl)sjghﬁwjuf)l:&ajsc):\/\“‘/;)ﬁw
F/EF 5 7IV0) &ils 5 Shas o S 5 o b 5l o
sMDFGSL sLa Y 5 e jas GL=Sa 5 o5

AR

OIS 5 S dle .81 (g yls iae gL is
bl 0l S oL, s (Mandic et al., 2018)
ULl s S W S 318 b Slas g
A ST b b a il o Rl s 5 5o
(o Bl YO/F) sl Il 5 ad g Jsbo o590 & glite
(ol YF/2) £ 95 Jlw 51 iy (55la e 5 5b &
Jsb op e GialasT GO 53 (F Js) 55
OT s o ,2eS 5 dgian 55 (e 5lo YA/F) 4l =
53 (F Jgda) Ad odalie L 4 53 (2o Sl ¥14/0)
b Jyb gt 55 08 5 e SLac 55
S s KDFGS6 s 4 b gy o (e 5l YA/Y)
MDFGSL ¥ i b g e (e sl Y/8) O Lldis
Jsb Jlis 5 Slu> 5508 8 55 (¥ Jsds) 5
a5 o jas (e SLa YV/Y 5 YA/Y) 4 =
o (F Jsd>) s &5 MDFGS1 3 KDFGS9
Sl Sy Calides |l 3 ai Js b
O 5 s T Il ol L el octaline (g5 sime
s i Jyb &S Wisses byl 8 (Atis et al., 2012)
ol Jl e 5l i S5 g s (St e
S LAl Odd (6,8 g ad
3 Shee sl il ol (oKen ol 4 4 5 L
el Sl b 4 DL il ol 4 55 el
Fdle S1as sl 0L il yls 4 o s Al
S Jlazl o 53 085 5 Olghol 3 4l 3 Shas
,\;ﬁ@,:@d%\c@);@{p,vup
s 53 o S 5 A g 5o (T30
Semy ails 3 Shes b 51 gols gae sl ¢ ioleT
a8 sl ol Jlw 1 8Kl amglie s 51
DS 5 Ol iz S s sl 5 Shae o 2t
s 53 GLS 53 o5 18 s AVD S/FF s 5as)
615 5 Shos Ol a8 Jlm 35 (dd Jool= il 3T J3l
LS L pss Jlw 3 08 8 5 0ol (S 5o
Jd o 4 S (5o y3 WP 5 YV/N YY/F (S 5w
O Jsdm) A y 4SKa 53 5 1/00 5 §/4 ¥ F/A4 &


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.4.6.3
https://agrobreedjournal.ir/article-1-1267-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-11]

[ DOR: 20.1001.1.15625540.1401.24.4.6.3 ]

MY AP O 5 6355 IS St Dlie il 0bey 1"

oL Sen 5 15 a5 &S KDFGS16 4
o=Yes oLl 5 (Khazaei et al., 2020)
S s S 55E b VY s p S 5o lateg
=Y s GLSs s (s AVY) il 5, e o iden
33 F MEY)KDFGSE -uY ;3 0T I w s KDFGS9

A ol (S

L0 o 53 (0 Jgds) ds odalie KDFGS9
JJSL&@JJJJJﬁ»L},ﬁOTJ‘ﬂjdLW\A{
).5 C"—w )b S W J_.,éla- Q‘J/Jf).\ 4;\:
- & é - .«
5 o 205 08 o SLAGS 55
KDFGS6 (sl pY j3 s 5 4 4l 3 Shes o a8

23 O i 3 (14 e (14l o) st s 0 85 g idudial sla Y s 5 Slas SSbe 4l —0 J gl
S 95 9 db slasles

Table 5. Mean comparison of grain yield of dual-purpose grain-forage sorghum promising lines at six

locations in year and genotype treatments
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Treatments 3T ¢l Karagj  Esfahan Mashhad Birjand Gorgan Shiraz
Jl 2017 w5  6.44a 8.75a 5.81a 6.42a 1.90a 5.40a
Year 2018 wrav  4.99b 6.03b 6.02a 6.86a 155b 4.85a
KDFGS4 6.12ab  7.21a 7.16a 5.34d 1.77b  4.82bc

KDFGS6 6.84a 7.32a 6.76ab  7.70ab 2.07a 4.70bc

£ st KDFGS9 6.20ab 8.21a 4.61c 6.78bc 1.71b  4.46¢c
SO‘; gh’lﬁzerﬁ;‘ses KDFGS10 6.08ab  7.63a 5790  7.96a 1.84b  5.06hc
KDFGS16 4.06d 5.06b 4.70c 6.80bc 1.80b 4.55bc

MDFGS1 4.96cd 8.21a 5.83b 5.35d 1.37¢  6.75a

MDFGS2 5.74bc  8.08a 6.53ab  6.54c 151c 5.51b
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Means in each column and for each treatment followed by similar letter(s) are not significantly different at 5%
probability level, using Tukey’s test
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Table 6. Parametric and non-parametric stability statistics based on dry matter yield of grain-forage dual-purpose sorghum lines at six locations (2017 and 2018)

055 s S 55

Sorghum genotypes Y SO 8@ NS S® NP®D NP® NP® NP® W2 o s2d; b CVi 06 0 KR SR
KDFGS4 19.62 258 497 16.40 6.60 225 060 0.74 0.77 14569 16.42 1767 0.84 4259 965 1410 12 97
KDFGS6 2143 212 324 856 432 158 033 043 051 4980 421 7.03 097 4238 1169 901 5 48
KDFGS9 2045 177 245 751 442 125 033 044 049 4315 337 614 101 46.02 1183 866 6 42
KDFGS10 2137 198 299 840 434 125 040 041 051 13824 1547 1891 108 4864 981 1370 9 64
KDFGS16 19.18 195 311 1245 655 142 108 058 071 9547 10.03 920 0.81 4052 10.72 1143 11 73
MDFGS1 2618 129 220 388 192 208 037 035 021 14660 1653 16.93 1.18 4262 963 1415 8 70
MDFGS2 2191 226 372 1045 485 200 045 060 058 8193 830 1052 110 46.86 1101 10.72 5 51

Y: Dry matter yield; S®, S®, S®, and S©: Huhn’s and Nassar and Huhn’s non-parametric statistics; NP®, NP®, NP®, and NP®: Thennarasu’s non-parametric statistics;
W2 Wricke’s ecovalence; o2: Shukla’s stability variance; s2d;: Deviation from regression; bi: Regression coefficient; CVi: Coefficient of variance; 6: GE variance
component; 6;: Mean variance component; KR: Kang’s rank-sum; SR: Sum of ranks
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Table 7. Parametric and non-parametric stability statistics based on grain yield of grain-forage dual-purpose sorghum lines at six locations (2017 and 2018)

oS o a5

[ Downloaded from agrobreedjournal.ir on 2026-07-11 ]

Sorghum genotypes Y S S@ S® S© NP® NP® NP® NP® W2 o s%d; bi CVi 06 0i KR SR
KDFGS4 541 218 3.42 9.83 4.70 1.42 0.43 0.46 0.57 10.64 114 146 0.90 37.75 1.03 119 10 69
KDFGS6 590 238 4.75 9.95 419 1.58 0.32 0.36 0.45 861 089 121 105 3856  1.07 108 3 52
KDFGS9 533 212 3.24 9.30 4.70 1.75 0.45 0.52 0.55 876 091 121 1.08 43.70  1.07 109 9 67
KDFGS10 573 2.06 3.24 7.38 3.38 1.33 0.30 0.39 0.43 885 092 123 1.07 4052 1.06 110 6 47
KDFGS16 450 1.85 261 10.75 6.50 2.00 0.83 0.85 0.69 1086 1.17 098 0.70 3568 1.02 120 13 80
MDFGS1 566 2.64 542 1884 7.16 1.58 0.73 0.69 0.83 1833 212 257 109 46.48 0.86 160 11 33
MDFGS2 542 1.80 2.45 6.09 3.66 1.50 0.25 0.41 0.41 282 015 033 111 3998 1.19 0.78 4 97

[ DOR: 20.1001.1.15625540.1401.24.4.6.3 ]

Y: Grain yield; S®, S®, S®, and S©: Huhn’s and Nassar and Huhn’s non-parametric statistics; NP®, NP®, NP®, and NP®: Thennarasu’s non-parametric statistics; W% Wricke’s ecovalence;
o%: Shukla’s stability variance; s2d;: Deviation from regression; b;: Regression coefficient; CVi: Coefficient of variance; 6: GE variance component; 6;: Mean variance component; KR:
Kang’s rank-sum; SR: Sum of ranks
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Effect of harvest time on morphological traits and yield of dual-purpose sorghum
(Sorghum bicolor L. Moench) promising lines

Golzardi, F.1, A. Khazaei?, M. Torabi?, A. Azarinasrabad®*, M. Jafariani®,
L. Nazari®, H. Mokhtarpour’ and A.R. Aghashahi®

ABSTRACT

Golzardi, F., A. Khazaei, M. Torabi, A. Azarinasrabad, M. Jafariani, L. Nazari, H. Mokhtarpour and A. R. Aghashahi.
2022. Effect of harvest time on morphological traits and yield of dual-purpose sorghum (Sorghum bicolor L. Moench)
promising lines. Iranian Journal of Crop Sciences. 24(4): 302-318. (In Persian).

To assess the productivity potential of dual-purpose (grain-forage) sorghum promising lines at different
harvesting times, a field experiment was carried-out using randomized complete block design with three
replications in six locations (Karaj, Mashhad, Isfahan, Birjand, Shiraz, and Gorgan) Iran, during 2017 and 2018
growing seasons. Morphological traits and yield of seven dual purpose sorghum promising lines (KDFGS4,
KDFGS6, KDFGS9, KDFGS10, KDFGS16, MDFGS1, and MDFGS2) were evaluated at four harvest stages
(milk, soft dough, hard dough, and physiological maturity). The results showed that the lowest silage forage
yield and the highest dry forage yield in all sorghum promising lines were obtained at the physiological maturity
stage. The highest dry forage (34.32 ton.ha) and grain yield (7.39 ton.ha™) were recorded in Shiraz and Isfahan.
The lowest forage and grain yield were produced in Birjand and Gorgan, respectively. The highest (6.67 ton.ha?)
and lowest (5.04 ton.ha?) grain yield (obtained from KDFGS6 and KDFGS16 lines, respectively. The highest
silage forage yied and dry forage yield, the tallest plant height, and the shortest panicle length belonged
MDFGSL1 line. Considering the suitable dry matter content for silage forage production, the soft dough stage was
identified as appropriate stage to harvest sorghum forage. The highest grain yield stability belonged to
MDFGS2, KDFGS6, and KDFGS10 lines, repectively. While, the highest forage yield stability belonged to
KDFGS9, KDFGS6, and MDFGS1 lines, respectively. Based on the results of this study and considering the
yield and yield stability, KDFGS6 line was identified as the superior dual-purpose (grain-forage) sorghum
genotype, and MDFGS1 promising line was more suitable for forage production.

Key words: Grain yield stability, Harvest time, Plant height, Silage forage yield and Sourghum
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