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Evaluation of forage yield of forage sorghum lines under Karaj conditions in Iran
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Table 1. Name and parents of new improved forage sorghum cultivars used in the experiment

Y oY plly s,y oY el

No. Cultivar Parents No. Cultivar Parents
1 KFS*1 Sugar graze ®** 9 KFS11 N.K.725 x KR2
2 KFS2 As9 xLFS***56 10 KFS12 F1104 x unknown
3 KFS3 Early orange x LFS56 11 KFS13 Goldmine ®
4 KFS6 Early orange x LFS45 12 KFS15 Pasific810 x 172R
5 KFS7 ICSV-272 x LFS56 13 KFS16 N.K 2776w x KR1
6 KFS8 AICSV11 xKl1 14 KFS17 54A x K1
7 KFS9 Hay grazer x 117R 15 KFS18 54A x K3
8 KFS10 Grazer X unknown ~ --—-- e e

*KFS= ¢ 8 s slsle 05 5,
*KFS=Karaj Forage Sorghum,
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Table 2. F max of Hartley’s homogeneity of variance test of new improved forage sorghum cultivars in

Karaj condition

MS) ol e o Sl

Ju 35T a3 5 ale St 4 gle Gy gl PREAIRP,
Year (Y) d.f Fresh fodder = Dry matter  Plant height  No. of'tillers
Y1dsl 42 14.674 1.000 16.210 0.127
Y2655 Jl 42 12.761 0.628 20.394 0.100
Y3p 5w J 42 11.134 0.919 27.733 0.070
F max* 1.318" 1.592™ 1711 1.814™
*F max= MSe max/MSe min F o=0.01= 3.6 I3 gme i 1118

ns: Not significant
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Table 3. Mean comparison of plant characteristics of forage sorghum cultivars during first year (2007)

5 ale St 4 gle Gy gl
Sl Fresh fodder Dry matter Plant height PREAINRP,
Plant characteristics (tha™ (tha™) (cm) No. of tillers
55 Y
Sorghum cultivars (V)

KFS1(V1) 86.39b 14.10bcd 206.3a 2.082d
KFS2(V2) 79.20c 14.72bc 214.3a 2.526¢d
KFS3(V3) 99.13a 18.17a 215.5a 2.348cd
KFS6(V4) 55.90h 11.65fg 156.3ef 2.612bc
KFS7(V5) 67.69¢fg 11.15g 184.0c 2.376¢d
KFS8(V6) 72.88cde 12.73def 190.0bc 2.501cd
KFS9(V7) 59.95gh 12.14efg 159.5de 3.058b
KFS10(V8) 60.02gh 11.76fg 147.0f 3.541a
KFS11(V9) 62.05fgh 12.62ef 167.5d 2.568bcd
KFS12(V10) 66.02efg 13.26de 194.6b 2.671bc
KFS13(V11) 65.33efg 12.89def 183.4c 2.503cd
KFS15(V12) 63.11fgh 11.72fg 185.3bc 2.850bc
KFS16(V13) 62.34fgh 12.92def 181.0¢c 2.439cd
KFS17(V14) 69.39def 13.51cde 207.4a 2.834bc
KFS18(V15) 75.97cd 15.06b 211.0a 2.832bc
Cutting(C) >
Cldsl o 84.97a 15.05a 187.1a 1.324b
C2p53 o 52.06b 12.49b 139.2b 3.408a

L, G ols e Dol Loy S Jk:?lclw)a QSJ\: laals Lo 05057 bl s (i S s U ‘51)1545&\.@@5&:»0);«,&);
Means in each column fallowed by similar letter(s) are not significantly different at 1% probability level, using Dancan’s
Multiple Range Test
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Table 4. Mean comparison of plant characteristics of forage sorghum cultivars second year (2008)

S ale St 4 gle Gy gl
Slio Fresh fodder Dry matter Plant height PRETINNT
Plant characteristics (tha™) (tha™) (cm) No. of tillers
55 Y

Sorghum cultivars (V)
KFS1(V1) 79.43a 14.11a 179.4a 2.526ab
KFS2(V2) 59.83¢ 10.35cde 177.5a 2.277b
KFS3(V3) 82.36a 15.03a 181.3a 2.504ab
KFS6(V4) 48.19¢g 9.561e 149 4ef 2.425ab
KFS7(V5) 59.55¢ 10.40cde 154.1de 2.410ab
KFS8(V6) 56.67cd 10.09de 152.1de 2.050b
KFS9(V7) 52.67defg 10.66cde 141.6g 2.273b
KFS10(V8) 53.47def 9.922de 137.3g 2.789a
KFS11(V9) 48.35fg 9.729de 143.3fg 2.068b
KFS12(V10) 56.25cd 10.78cd 1621bc 2.326ab
KFS13(V11) 53.42def 10.06de 157.0cde 2.240b
KFS15(V12) 53.73de 9.911de 165.8b 2.402ab
KFS16(V13) 49.39efg 9.741de 158.3bed 2.280b
KFS17(V14) 56.74cd 11.23¢ 181.8a 2.247b
KFS18(V15) 65.31b 12.58b 182.0a 2.371ab
Cutting(C) >
ClJsl o 6291a 11.31a 177.2a 1.171b
C2p45 53.80b 10.57b 145.8b 3.521a

L0 g ls gme Doyl w)aﬁf.;dl.«blch.»)a JQI: Slaals dim 5037 alul s ckizean &S s oy L;\)\:S&Lh&”ii\.:a Ot A )3
Means in each column fallowed by similar letter(s) are not significantly different at 1% probability level, using Dancan’s
Multiple Range Test
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Table 5. Mean comparison of plant characteristics of forage sorghum cultivars third year (2009)

S ale S 4 le 5 gl
Slio Fresh fodder = Dry matter  Plant height dony Sl
Plant characteristics (thah (thah (cm) No. of tillers
£ by

Sorghum cultivars (V)
KFS1(V1) 92.90a 17.29a 189.5abc 1.849¢
KFS2(V2) 75.57b 14.58bc 192.8a 2.122de
KFS3(V3) 92.71a 17.53a 190.5ab 2.313bced
KFS6(V4) 55.94ef 11.57de 138.5gh 2.372abced
KFS7(V5) 75.28b 14.64bc 159.6e 2.406abcd
KFS8(V6) 61.27def 10.99¢ 143.9fg 2.128de
KFS9(V7) 55.03f 11.81de 129.6i 2.324abcd
KFS10(V8) 59.48ef 12.27de 132.4hi 2.661ab
KFS11(V9) 57.78ef 11.66de 146.4f 2.205cd
KFS12(V10) 68.40bcd 14.41bc 174.1d 2.411abced
KFS13(V11) 62.22def 12.38de 153.8¢ 2.674a
KFS15(V12) 63.33cde 13.18cd 171.5d 2.418abcd
KFS16(V13) 62.08def 13.30cd 157.3¢ 2.412abcd
KFS17(V14) 69.90bc 14.91bc 183.1¢c 2.669ab
KFS18(V15) 75.80b 15.95ab 184.8bc 2.525abc
Cutting(C) -
Cldsl o 72.32a 13.64a 186.4a 1.345b
C2p53 o 67.06b 12.82b 187.3a 3.954a

B, (g yls gme o slis w)aﬁfidw,‘cla.»): SO (glials dim 0 ga3T bl e &S 2t Cog o (gT1s 87 ola o Sobe O g 8 o
Means in each column fallowed by similar letter(s) are not significantly different at 1% probability level, using Dancan’s

Multiple Range Test.

Loy g e s Sas 580l o phen
VA/FY (AY/Y% L KFSI8 3 KFS1 (KFS3 La Y 4
Q}LAO{Y&‘W}LD}{)&)JJ 7&/‘~\_5
Ly eSis abgle 5, Shes o b o 5 Olos
oLt s p3e LS 53 5 VY/OA 5 VNV NG/ Y
jﬁu)bsjﬁh&ﬁpdfaf.(f’ Jad-)Lsls
33 5 Y08 SFANA L s 5 4 KFS6 Y 1) oS
G 0T s ey oldw 5 5,8 W,
e BT S SR VNE: S jt PYYe-g
oz (SLAV/D 5 \WA/F DAV AAVA DAY/
5 KFS1(KFS3 KFS7¢ KFSI8 La Y a5 5
L s gLl oSl o2 S 25 S G KFSI
o 35 Lyl e L \WY/¥ L KFS10.-Y
S U SlT ol s &SKist 5 5 abyle s Shes
9 —>35) 9 (Mokhtarzadeh, 2003) o5,

VAV

)}_E{Q}Léjo_llaj_:fw)!}w)j;)y&b’u
Lo 0l Al dms o0 DL 1) 355 el
ey SR ey ow ) g 398 Dla den &S 5l Ol
sliws Sl 9 o8 8 515 Jslog S 5 sl opr o
L g2 50 () Bl e QB ool o Sl ey
_L?j\@_zjm,'\@\,\_a:um);_;@u
oesb s (Pahuja et al, 2002) o LSKea 5 Lr 5l
5415 iylles (Fouman, 2000)
J)}.AQW&LAOJ‘JJﬁ&Lﬂ)‘}Q)?J@u
A R ASJ\JQL‘.JL;:bJp:JLw):w)J.:
S g ol Gl ) e X Y i Sl e e
350 Dl e gl (Ao gy Jle) mbaws
392 )13 cime O A )3 &G o )3 ()
s 33 Dl 5 bjled 5Sbe aslie sl
;1;;,L;;sduj;”,wu);6u;,upf)}mud‘y


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.2.1
https://agrobreedjournal.ir/article-1-29-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.2.1 ]

VFRY ol o ol a5l b 010 oy g sle "

oy o 80e o 208 5 0 i Bl
VAFA 5 Y/PVF L s s 4 KFS1 5 KFS13 WY
La e J.{-Lf Ao lle 001y olans| 5 g 4 sue
amy SUal oy s 3598 Dlds ded &S 3l QLIS
sliw il 5sl g4 8 515 Jglos S 53 sl e o
L g2 (=l Bl e S (S)la 0p ) 2 ey
5 mly adem 5 el Sl g3l B g5 LS
Fouman, ) s s (Pahuja et al, 2002) oL
2, Casllas (2000

(s ol el Cdr i S Llg s
L KFS2 sKFSI8 KFSI (KFS3 ;Y ,L 4>
93 fgmea 33 (o#1y5 Js & 3 5 e sle s Sles
VEE/YY AVY/FA QAY/A v aw 5 KLo U s
e b s Y ol eoman 5 HSa 53 5 VFY/e S
FFAY L1y oSt abgle 5, Shas o fds ool
sl Ll jn HSKa 55 5 YH/FF 5 Y408 O/
LKFS17 oY adl . dsls Lolams) s g C)f s
e g oS e s, s L5 51 KFS2,Y
g gl b Kb o 7S 5 o Sy Bl
5 YAO/A L KFSI0 3KFS3 La Y 5l s 5 4
oo S KFS6 ¥ el Cowy e Sl \WA/Q
VeFIPA S an) S dbgle 5 5 ke 5 Slas
5 it 3, S W51 QLS 55 S YVAS
5 KFSI0 La ¥ 5l 5 as dmmyy slds o S
A b Y pldeT Cws 4 amey Y/Y 5 Y70 LKFSI
S Lok g s ol 4 SlinlT LSS
S525LES s S s sl (Olads Olejle 5 b
ok 315 280 15 Ol o gy sl 55 il o
ol Ol 53 st sladle ys 8 Y VDl K
Y s oY Laes o 5 Slad e wy p lds
Oleasde 5 o Kiassy sl 6l clilodd lssl
335 (oo b ae Cilin Dl g oS

YAA

il CalLos (Lodhi et al, 1994) Ol ,LSaa
Lo 1) ey sl o 80ln (508 5 o g
sde Y00 3YVAA L s 5 4 KFS8 5 KFSI0
S50 50 e ke awglie . isls olazsl s
03 dty SlUA foe w3y 50 Olas aea sl> Ol
aoy sl Lo 5 5 8 13 dsles £ 53 sl
Ldls B J;\a);)spa&gﬁ

5, Sdas laesls oS 0 uilo iy ol
Laon ¥ amty 3l 5 a5y Lyl oSt ¢ 5 4 ke
O S:‘:QL&J&A;E@\C}MJLNJJGW)J{:)}A
aon gl m e X mY olie 51 La e sy
O A )3 8 e )3 (o) 2 3) 50 Dliws
Sl 5 bajless o 80he amglin (515 5 5l s
e Jlw 3 sl sle o 8 s Lo (g 2 5550
S ade s e Kb oy 2t &8 305 Ol JiulejT
KFS18 KFS3 (KFS1 La:mY & bg o s 5 40
<4Y/VY) (4Y/4+ U KFSI2 5 KFS17 KFS7 (KFS2
S 3 5 FAF 5 FA/A VO/YA VO/BY VO/A
(KFS3 s ax Lagm¥ ol miomen g 0300 W 5
L KFSI125 KFS2 (KFS7 KFS17 KFS18 KFSI
VE/OA OF/PF OF/AY AB/08 VYR VY
oS abgle 5 Shas o i LS 5 5 VF/FY
Ble 3, Shee 5Kl o 28 (0 Jsdar) sy 1yl
L KFS85 KFS9 La ¥ s s anlyeSas 5 5
5 05,S Ay S s 5V /84 500/ ¥ L S
iy 3 0s 5 K 5a ol L s b Sl gsldw
AY/D A4/ NAYA L a5 gl Kok o i
¢ KFS3¢KFS2 pl3 )l 4y o 5 4y e (Lo VAF/A
L)) (:Kbe o a8 .28 8 Gl KFSI8 5 KFSI
Syl e Sl \YA/P L KFSO oY ) a5y
L oilaiT opl 5o &S 5 5 @le s Sas oy b
5 (Mokhtarzadeh,  2003) o313, i l}— 5
Sl Ls (Lodhi ef al, 1994) o,LSas 5 25 4)


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.2.1
https://agrobreedjournal.ir/article-1-29-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.2.1 ]

" S stk la Y sl 5 Shee 51"

References odlaiul 390 b

Bean , B., S. Winter, D. Pietsch, R. Cassens, M. Rowland and R. Vanmeter. 2000. Forage sorghum variety
trial . Result Demonstration Report. Texas, U.S.A.

Dahlberg, J. A. and M. S. Spinks. 1995. Current Status of the U. S Sorghum Germplasm Collection.
International Sorghum and Millet Newsletter. No. 36 (4-12).

Food and Agricultural Organization (FAQ). 2011. FAO Database, [Onelione]. Available at,
http://faostat.fao.org.

Fouman, A. 2000. Study and evaluation of combining ability of forage sorghum lines. Final report of project,
registration No. 79/618 in Agricultural Research, Education and Extension Organization, Seed and Plant
Improvement Institute Publications, Karaj, Iran. (In Persian with English abstract).

Fouman, A., M. R. Ghannadha and A. Moghaddam. 2003. Evaluation of combining ability of sorghum lines
for improving hybrid cultivars. Seed Plant J. 19(2): 137- 154. (In Persian with English abstract).

Fouman, A. 2010. Plant Breeding and Production. Agricultural Research, Education and Extension
Organization, Tehran, Iran. 129 pp. (In Persian).

House, L. R. 1985. A Guide to Sorghum Breeding. ICRISAT, Patancharu, Andhra Pradesh 502324, India.

Karimi, H. 1997. Forage crops, breeding and cultivation. Third edition, Tehran University Press. 413 pp. (In
Persian).

Kasraie, P., Gh.Nourmohammadi, S. J. Shahmoradi and A. Fouman Ajirlou. 2001. Evaluation of seed
vigour in seven lines of forage sorghum. J. Agric. Sci. 7(2), 43-60. (In Persian with English abstract).

Lodhi, G. P., R. P. S. Grewal and S. K. Pahuja. 1994. Forage sorghum hybrid. Paper presented at Annual all
Indian Group Meeting, all India Sorghum Coordinator Project, G. B. Pant University of Agriculture and
Technology, Pantnagar, 8-10 April, 1994.

Mokhtarzadeh, A. A. 2003. Yield trial in new forage sorghum varieties at Isfahan coundition. In: Proceedings
of 8™ Iranian Crope Sciences Congress, 25-27 Aug. 2003, University of Gilan, Rasht, Iran. (In Persian).

Pahuja, S. K., R. P. S. Grewal, N. Singh, P. Singh, Y. Jindal and S. R. Pundir. 2002. Evaluation of forage
sorghum hybrids for yield and morphological traits. International Sorghum and Millets Newsletter, ISMN.
43: 42-45.

Poehlman, J. M. 1987. Breeding Field Crops.( 3rh Ed.). Van Nostrand Reinhold, New York, U.S.A.

Quinby, J.R., and K.F. Schertz. 1970. Sorghum Genetic Breeding and Hybrid Seed Production. PP. 73-117. In
Sorghum Production and Utilization. S. S. Wall and W. M. Ross (Eds.). West Port, Connection, U.S.A: AVI
Publishing Co.

Shammaa, M. and H. Saedi. 1987. Poisoning plants and their toxicity effects in animals, (4rh Ed.) Tehran

University Press, Pp. 320. (In Persian).

VA4


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.2.1
https://agrobreedjournal.ir/article-1-29-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-19 ]

[ DOR: 20.1001.1.15625540.1393.16.3.2.1 ]

VFRY ol o ol a5l b 010 oy g sle "

Evaluation of forage yield of forage sorghum lines under Karaj conditions in Iran

Fouman, A.' and A. Khazaei’

ABSTRACT

Fouman, A. and A. Khazaei. 2014. Evaluation of forage yield of forage sorghum lines under Karaj conditions in Iran.

Iranian Journal of Crop Sciences. 16(3): 181-190. (In Persian).

Fifteen forage sorghum lines developed in sorghum breeding program in Iran were evaluated for forage yield
under Karaj condition in Iran in 2007-2009 growing seasons. The experimental design was randomized
complete block design with four replications. Four traits including fresh fodder, dry matter, plant height and
number of tillers were measured in each cutting. All treatments were harvested at two cuttings. Combined
analysis of variance showed significant differences between growing seasons, sorghum lines, cuttings, growing
season x lines, line X cutting, growing season X cutting and growing season x line X cutting interactions for all
of traits. Since the growing season X lines and growing season X cutting interactions were significant, therefore,
combined analysis of variance was performed for each growing season. KFS3, KFS1, KFS18 and KFS2 forage
sorghum lines produced the highest fresh fodder with 182.8, 172.4, 144.7 and 143.1 tha" and dry matter with
33.8, 30.3, 29.1 and 26.4 t.ha, respectively. Dry matter production of KFS17 and KFS2 was similar. However,
KFS6 produced the lowest fresh fodder and dry matter with 106.6 and 21.8 t.ha, respectively. The highest and
lowest plant height was recorded forKFS3 and KFS10 with 195.8 and 138.9 centimeter, respectively. KFS10 and
KFS1 forage sorghum lines produced the highest and lowest tiller number with 3.0 and 2.2 tillers.plant™,

respectively.

Key words: Cutting, Plant height, Pure line, Sorghum and Forage yield.
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