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Table 1- Physical and chemical properties of the soil at the experimental site

Texture Total Available Available potassium Organic EC
nitrogen (%)  phosphorus (mg/kg) (mg/kg) matter (%) pH  (dS.m%)
Clay-loam 0.07 12.5 259 0.59 7.23 2.24

Table 2- Monthly average of air temperature and relative humidity, and cumulative rainfall and evaporation
during the growing season at the experimental site

Month Mean temp.  Minimum temp.  Maximum temp. Rainfall Evaporation R(_ela_ltive
(°C) (°C) (°C) (mm) (mm) humidity (%)
June 26.1 15.9 34.8 0 338.6 32.3
July 28.7 19.2 37.0 0.4 367.8 29.5
August 27.3 18.3 35.7 0 355.5 32.6
Table 3- Names and origin of forage sorghum genotypes
Genotype code Genotype name Origin Name of company
G Speedfeed Iran SPII
G2 Pegah Iran SPII
Gs KFS18 Iran SPII
Gs KFS2 Iran SPII
Gs HFS1 Iran SPCRI
Ge Juicy Sweet2 Iran SPCRI
Gr CSSH.1 USA Navajoseeds
Gs FS one BMR USA Navajoseeds
Gy Juicy Sweet BMR SSH.1 USA Navajoseeds
Gio Juicy Sweet BMR SSH.2 USA Navajoseeds
Gu Sucrose-Photo-BMR USA Navajoseeds
G2 FGCSIO09 France Euralis (ES)
Gis FGCSI10 France Euralis (ES)
Gua FGCSI12 France Euralis (ES)
Gis Titan Serbia Neginsabz Borna
Gis Siloking Serbia Neginsabz Borna
Gz PHFS-27 ICRISAT (India) Pajpal
Gis PFS-21 ICRISAT (India) Pajpal

SPII: Seed and Plant Improvement Institute; SPCRI: Seed and Plant Certification and Registration Institute.
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Table 4- Forage yield and morphological characteristics of the forage sorghum genotypes

Genotype Plant No. tiller No. leaves Stem Fresh forage Dry matter
height (cm)  per plant per plant diameter (cm) yield (t ha®) yield (t ha)

G1 257°b 2.672 11.2F 1.67 80.34 be 16.07 bed
Ge 222 efg 157 ¢f 13.02 2.17 103.84 @ 14.74 cde
Gs3 217 fon 1.67 of 12.0¢ 2.10 78.90 bed 14.69 cde
Gs 203"h 1.7¢f 12,5 ¢ 2.10 63.16 % 11.66 ¢f
Gs 230 def 1.53 of 12.7 be 1.97 80.74° 14,75 ode
Ge 248 be 1.43 def 10.0h 1.80 82.89°b 15.61 bed
G 208 9 1.90 b-e 1059 1.93 59.06 © 9.24f
Gs 1451 2.13ad 10.1 0 2.30 53.87 ¢ 9.21f
Go 238 <d 2.57a 11.4°F 1.83 70.01 b 17.26 bc
Gio 1701 1.43 def 10.3 9" 1.93 63.43 cde 8.83f
Gu 232 de 2.10 @d 12.2 de 1.93 76.85 bed 14.48 cde
G2 1681 1.20 ¢f 11.3F 2.13 57.41°¢ 9.75f
G 243 bed 1.63 of 12.0¢ 1.80 85.99 b 14,77
Gus 2530 1.10f 12.0¢ 2.03 115.27 2 18.622
G 2972 253 9.31 1.50 59.89 ¢ 17.97%®
Gis 248 be 2.53® 1312 2.07 113.642 20.618
Gz 247 be 2.23abc 11.1°F 1.67 81.48° 13.86%
Gis 218 €fo 1.10°f 1332 1.70 58.01¢ 9.74F
LS ** ** ** ns ** **

S.E.M. 4,97 0.08 0.16 0.04 2.76 0.52

Means in the same column followed by letters differ significantly at P<0.05.
L.S.: level of significance; ns and **: Non Significant and significant at 1% probability levels, respectively.



Vo) Jlos /¥ 0 las YV als [ ols pole (gla iy} 4 i v g D M VY

Table 5- Content of dry matter, protein, total digestible nutrients, fiber, and lignin in the forage sorghum genotypes
Genotype DM (%) CP(%) DP(%) MP(%) TDN(%) NDF (%) ADF (%) ADL (%)

G 20.00¢ 6.23 ¢ 2.61 ¢ 1.82 ac 56.81°¢ 66.80 ° 40.62°2 4.15%
G2 14.17! 6.36 ® 2.72% 1.91% 71.71% 60.00 % 21.76¢ 1.04¢
Gs 18.66° 6.12 ¢ 2.518b¢ 1.76 ¢ 64.21° 62.00 ¢ 31.25° 1.47 ¢
Ga 18.50% 6.76 2 3.092 2.162 65.67 ° 59.53 ¢ 29.40° 1.08¢
Gs 18.25¢4f 6.223bc 2.60 3¢ 1.82 ac 63.24° 62.25°¢ 31.48" 126
Ge 18.83 6.49 ® 2.84% 1.99 63.03° 61.75 32.75" 123
G7 15.66" 5.91b¢ 2.32b¢ 1.62° 64.02° 57.60 9 31.50° 2.60°
Gs 17.09¢&" 6.12 3¢ 2.51 ¢ 1.76 0 64.61° 60.25 d 30.75° 2.00¢
Go 24.66° 6.70 2 3.03¢? 2127 62.63° 59.75 ¢ 33.25° 2.25°¢
Guo 13.92! 5.65°¢ 2.08°¢ 1.46°¢ 64.80 ° 60.25 % 30.50 ° 125"
Gu 18.84 6.52 ® 287 2.00%® 63.82° 60.03 % 31.75° 126
G2 17.00" 6.69 @ 3.03¢ 2122 65.60 ° 58.23 1 29.50° 1257
Gaus 17.17°%9 6.61 % 295 2.06%® 65.60 ° 60.25 % 29.50° 1247
Gus 16.179 6.43 ® 279 195 64.28° 60.00 % 31.17° 1.75¢%
Gas 29.994 6.36 % 272 191 56.75°¢ 69.752 40.70® 4.002
Gas 18.174f 6.27 ¢ 2.64 ¢ 1.85% 65.79° 57.00 9 29.25° 1.75¢%
Gy 17.00 6.42 % 2.78® 1.94 % 67.18 % 54.25" 27.50 ¢ 1.50¢
Gas 16.91 6.57 ® 291 2.04 ® 67.36 56.76 9 27.26 " 1.04¢
LS ** * * * ** ** ** **
S.E.M. 0.51 0.06 0.05 0.03 0.57 0.49 0.72 0.13

DM, dry matter content; CP, crude protein; DP, digestible protein; MP, metabolisable protein; TDN, total digestible
nutrients; NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, acid detergent lignin.

Means in the same column followed by letters differ significantly at P<0.05.

L.S.: level of significance; * and **: Significant at the 5% and 1% probability levels, respectively.



VFY ldgle 250w (215 9 (I3 clasy yum g lappY By > adgle cunS g3 Sdee L)

arad ol blE (3,3 5 ADF olase (YYA7) ololKan
YAY 5 YV/Er sl s @ ) asSosm 030 digle

S B8
TV (s 050 slagi sy JS 50 ADF (Sl
YV o aola slaas sl 5 YV/YY als slacs 03
plO) puosminse LA B) Gn s8 s we s
9 &V S 4 ADF (ggias b adagl 5 Glas
09 ool LY e p SYL s e /Y
Lol a3, S ey wimals 1) gasal sougl
Slme JBlaa wimns YAV L Jolae ADF (s 5iae
Ssa 0 1) dple Ko aal saiysd Ho Yl SL)
sl QLS W3, Slaeds (0 Jsan) sls pelaial
ssiae SRS golipre oulE Aol glas 85
03 Jolaels Ll (0 Jgua) wiiales Sou$y b ADF
o sdinsd 59 Jolael sl 5 gasal sai sl
AR Ol Lo disle cadS age (S3ay g Olsiedy
e b dple caldSL Gldsle aBy 5 w0l o
SYNY e 5 slplea) wsls i3l ADF 5 NDF
09l gladlas 5o (YoV: OKaa 5 ol
psSosm wsma aliy)l ADF (ggiae @S5 0as
ol 53 ELIE demns €474 B YA/Y G sl le
(YA) olKen 5 silie (Y-8 ool 5 SlLK)
YUY B YY/A o) ADF ssine 5 s 5850mb malie
9o bl cas Mgl o S50 sl 1) (sa)o
9 oo Jaoll ol su S GBI wilhes olsa
—psSose woma Al s b (YVY) GllSes
ADF 51 (65330 salie (Jadp 558 S0 (ul Sl s
NDF 5,:S5lie ilsaS GiLI38 1 (aemsa 1Y/E B 0/Y)
sl sl AN cwpmanse QS $3 JS o
e dmya 04/0Y aslk sbas B3 Y/ Ao
S Gl VL puonsse LGS S5 Gn e

O a3 5 (a0 TA/VO) B4 sy g o Jslaols

Gels G508 oSt dhe seolie a5
S Ssdee e Ho aaadilE i ulse Gl
AL plie salie Qs a8 S placS )
o >uls) wsls 6 5YL TDN (g gias il 4iils
L osals gibeyl 5o TDN glaas (Y4VV o),Kaa
Oldul fonaly Slsaaa (Vo0 F) oLKaa 5 oo mlis
i Wlse ssine SSha o Jila 4 wimal ol
/Y 5088 i @ aosw aliy) o aaails
SeS Olsae ale 4 wld T age Jals S g s
Oaa 5 Gaw S ey aal JLS NDF 084
alo) 53 TDN &l pndl diels 4 W S G315 (Y0A)
@ 4 ol S s a0 04 B E G oS5 g
aibo ol solie suals Gl

oS g S s e

Sse iy BB (308 gpeas” dlis oy
Shsa dlse Sl saias JSas hial 51" (Shsa
dse &33 oaead gl o€ 5 ADF NDF aule
el e b5 wile lagls Gusies BB S
Ll o e¥olas ol 1S saliin) palla g anails
i glaslalesl 5o 55 (eeds sl ADF
LI 5 S0 S5 (VAAY a) Wil e suliinl
53 Jslaals LI ADF) (susaal s 3 s Jslaals
Jisial ghacs 53 (ADL) 0584 5 (NDF) (5 suiy 3
ple umadis (0 Jsin) ds olisine semss S
ADF NDF siile SLl suias JiSiss slial 31 als 333
soliie) Shhsa olse @553 Cmadd (slys ou&d
5 Sie 5 YooY ohlSan s allise Ko) wleu S ol
ADF ,laie Gsa (VAL Sosla 5 VAA LulSiiel
5 o aluly el pla bl 53530 ol b GlalS
Olsie 0 ADF ) siiae plie JASI Ho wply pasfiiue
pread e bl 551 GaadS sl JBwe sudie S
9 e (VoYY LKaa 5 Lblla) el o suliil



VN Lo /¥ 0plas YV ala / gol> pole (cba yimgly &y i

R SOOI

oo LSS5 Gn o8 e sess VAY
£/V0 55 G ADL (s5ine b OUS 5 audagl a3
03 Jslael il (e u YL wmys £/
2 5 o Al A Maps WL 1y gl sul gt
oo V8 L Julae ADL (csine L YVl G
oolaial ssa @ ) dgle Ho LS Glhae Slas
slacl ua s S YL pulie (00 Jsua) Loy
Srae Ore ual8 L ADL pes oAl
O pead cabls (2alS Giges g s s SIsa
9 Yoo DllS) ssdipe ke cudS Al cely
29 S e SSaneslieds (YT lSen 5 us]
ably T ssbe 5 S22 sule auda Bl sl
9 o8l (YooY LKaa 5 b use) uyls Lo sSas
ali,) 5 ADL (5 siae € 00,5 1K (Y+19) plabis
ook 5 aess oV B E/Y G asS, s Al
=l O YL gpulie S ug wspe £/A bugie
L9 0l s i (pSSle il oo sula dalllae
o) € g oo VVA L ol 3a8a3 ol cdole)y]
Sl lie Hlins gldsle (SHsa e gl Hlade
pSosw olS (gl Guos 4 ceplie (YA L)
Sanlsn o)l g Dl cdis (gladgle
e gua S L) Joonse ol sy
S sSdB Gy SN s WIS e s s
ol b a30le by ollee b ol s Slae
L oouos @ aeplie (Yoo V SIS 5 G asae) a sl
sole )55 aSima sule lhee ol Pl iy el ge
oad €l liie 5 ol iliie glagiis Lo Sia
OLSas 5 Gusme) Wy byl ol (sl o)) 509)
5,99 b pinle)T cpl Lo € el S8 @ ad¥ (Y--V
sy quomdose LSS O Sspaa Hu ad,
S s siae 59 Oy Gl tads saaline
S Shy S Glaien Sl gad Bl ol 5o
G (Samlsa S5 Ioe g po O guuno o gllas

0S5 olasl 50

& 2 #8009 (es 08/Y0) NDF (s iae (nieS
LS 53 G 59 (0 Jsan) ad Juala YVl
a3, b s (semys VUAS) NDF glise iShia (Lals
Yool G S slacs 65 € Moo wt Jools adud
waoss Ve 5 04/0F i3 4 NDF (g 5ias L olSy
L sansd 5o Jslael SL (e G A
oo b (V34) plales 5 oSLa (0 Jsan) wiisls
—psSose 5 psSose wons aliy) s digle mal
e € WS EHI8 S5 5 5aS o Gul Sl s
9 oss oV/e BN e aline a5yl Lo NDF
2l 5 RS € ug wians OV bugie sbe
5 il 4 il a0 ol wil e subla dalllas
B (Y-18) @5sS5sl 5 SHLE 5 (Y1) olan
GRS 1 psSosm aliy)l Lo NDF ualie 5 gl
09 psSos NDF jluie oS ol S3 6 a3¥ i S
Sl plo slLaShs iie olSyi Jla OBS
s @l b 4 ool sud iyl sass VA
@bb s e (YA (ME) wols Slodean yala
a5 ME (sl ADF 31 Jials la aslas
BB 5350 0mad3 (61 15 S8 )T Baob O sladsle

ol ol aad yolie

ME (Mcal/kg DM)= Y/YY- — - /- YA(%-ADF)

Ol 5 sl Jold ladigle (g5m8 (A 50 ADF
dasly e Lol S 5 oY ks sladisle JiSI Lo ol
L (dsle @50)) Saa sule pna ool S S,
(1= =2 /VA) ol aSiiue g Sie ddasl, ADF lads
iie (lsie 4 NDF 4 cowsd ADF code (p Ssaac
pac dadisle ujias BB (5550 Guad oo JBew
oY sle Gee S, daly 5o oulE aag
Ol B asdiee ca (pl gl Lagul S5 (Lap SJ)
S soliiad Laa &1 5 oV sl b S 3

ASARRFELLIIER L)
odose e 85 IS 5 (il (s siae Sl

ol slacs o3 9 VVY Jals slacS 05 VYA



VFo ldgle 250w (215 9 (I3 clasy yum g lappY By > adgle cunS g3 Sdee L)

GAE Ko Y/EN) (s 10550 p S0 5w slagsi B3 Lo
csn oS snasolis (Saa sl aSHLS
ped e B8 (5553 51 (a5 el 285 () (sadsle
(Sza sube o SIS o (6LIS K6 V1Y) KA dad g
O Saa o Wil g3 o sl ol e 3L S0
350 ohalS el oS asl T sl i, 5 i
prd 5ale bl (3553 b (s asdipe pls Gusiens LB
EME) wdlipe sl LHES 5o sad sl 4y
psSose dsle 5o mand e sl (553 Oloee (Y4 VA
A K Y/Eo B VA G ol Sda g3y o b s
—dail b S el sun i) SEA sube o SIS o
5 YVE o) wils Slsaaa jala hagly sla
S ol S5 4 a3 (Yo ohlKan s allsese
pBy) el o ad e bl (350 Ol
sale a Sl o (IS Ko o (WL gy a0
oxel (slon (SIS 63530 Glome O S oS up KA
OB ads gl sadanas (IS s

(Yaay T SE (&)) aab e
slLosss S oo aaadll @35 oSk
s YIAYA il sbas 085 YAYE ps 090
sobe a S LS 5o (IS Ka Y/AYY aola slacs 635
633 Glose SiSlaa daaS 653 US G o o Saa
835 b (pSHlS 5o I8 Ke YY) anails
b bl 5 o5 Al S llass ad Juala olS
Ka Y/0N 5 V/or 0 @ peaadili 5353 (s s
DE (ss5iase (niomby «Sia sule a Sl 50 (518
sabe QBS A3, St (U Joes) amals
@3 LBl olipre ol asla lacss s
oldlas 50 (1 Joaa) aials S b adails
sl 53 5o maailE (5080 Slhni el K
sole a Sl 5o IS 1S YA B Y/ o 0 oS s
33 DE Sl ) S o« o) sadilS Saa

i sl (5530 oy
cLasss S ol olas Gully wias o
(ME) sl slia L5 (635550 Glome S35 ooy 38590
(NEwm) 50065 Galls (5553 (DE) anasls (55,3
oalla 553 5 (NEL) pausms gl palla 553
Jlial chs 59 goladae @ sli (NEs) 55 olb3)
Soles cpl age Jalo € (N Joan) wiiabh vs e S
5 23k S8 NDF 5 0084 538 plee ole 4 il
09 S 0l Sise WIS o a8 NDF asa cobils olhae
65 oSk ads eSeplal 3das ol
NIEN (gm0 oS o5 IS 59 and solie sl
Vet ol slacs gl 5 VIYY Jals slags 63
e 2l s S22 sule 4SS 5o (5 S s
a5 LYY Gul Gl 5 Vg ool ool T Al o o s
0 e 3l LB (5355 s A K6 Y/NE 5 Y/ s 55
3l 15 ME §lose Cpoidus «Saa sale o SHLS 5o
G5A Blaa Gl 5 wdasal (651 Sl
09 A K YAV 5 YAY 85 ) pad s330 il
Sl slags 83 G se oS w1 (pUSulS
SIS sl b s aend e bB (350 Gt
Joua) @S deala 6lSy 235 5 VAl SIS ¥l
e blS siie ol ge JS aiile slagaala o 3 (1
oalld (553 aaa sl (6553 ad pala LB (35
oalla 55 5 ausmd palla (51 (sl
pead e b (35550 51 S e300l (00 ol 53
s ooy dsle Hu usase 3 Ol @l
OolSan 5 allsuSe 5 Y18 LodE) oo aliiul
dsle 5o clis G Sage pend liahlB (550 (Y- ¥
QIS o0 Gea Wedee oswse aS s
Jsl a0 58 eoam L3 Bsa ge sdsle (HBAS )l ais
SV A ME) 8 s o umn als 3530 Gaels s
el 52l (3530 Sl (Y414 (San 5 (oMo



VN Lo /¥ 0plas YV ala / gol> pole (cba yimgly &y i

R SO ER 2

© eoaanse alisl oo Al palla 550 5 GOy
29 K K WYY 5 /ed AAY L Jolae s s
e mlB & o S up S22 ssle 4SS
(YAA) OLlSa 5 fas iy o (5538 saulis uala
S w0 S GIOIS asSosm @SB3 VY o b 5o
ANYV/EY s palla g3, ohmis aiels
ool G358 5 JEN=H IV (5 Gl pallA (555
sobe A SHLS o IS Ko /A0-VNY

s KA

e R JE R
3 RFV) disle g (25,0 lagadla 5 oS s i)
s S i s 5o (RFQ) dsle pausd cashS
o9 wsle o (350) (Sl (1 Jgaa) ws Dl e
s LS 55 AAYVE cois a0 slacs s S
W ans VONY aslh lacs sl s AYAN
s> LS 85 G LA RFV aald (l5ee SSlas
O 09 5 (wm,8 WWo/VO) YV Ll Bl ) (o a3, b 3
(sos8 VWWYA) ol a8y b Jals slacas 65
o9 adsle e i) Jilaa S Jla o s fala
VUYA) Ol a8, buws aola glaas sl om
ady bug Al glacs sl gm o se o (wens
St 39 0 i) i sualhe (sem y3 VAVY) b
ool B IS 0¥ L ol a8, Sads il slacs 85
53 S Mass wedls Ve e @YU disle aed (3O, Y
s QLS A S b sl SS o
ool e 53 sl Vgl oul Gl DT 8l (o s
5 o= (1 Joaa) amals Ve ) il ddsle o
TS Slim gt s 3l g (T )Y GlolKes
Cals € WS IR gldsle 4S5 wona
32 ao 3 WYL BN o ali)) cpl Lo RFV &l 5
wllls s oadld ol ohuis sl 5 YL «
cl o o ol il po (e, WL BV yala
wioly 4SS 0l Gl (YVA) LKaa 5 i dalllas o «S

3 YA GKea 5 ) wdlbie sals Giles]
ool (55 oSl (YooY GllSea 5 e
AOY  pmsnasse slagS sl IS Lo oS
Voo aslh slacs sl 5 Ve Jals slacs o3
s alip) g SEA sule A SIS Hu 5,8 K
a5 LYY Gul Gl 5 Vg ool ool T Al o o s
(oS Galla (35 LIS K V/VY 5 VYo s 3
i) S llass wsials 1y NEw olise Onsida
g1, $oleSs palla 35 Jilaa S 5 wdunl
eoidi Al glacs 85 ou 5o (N Jaa) wu S
N A K slacyy bag ol oIl 6355
oSl s S Jeala ol 03, 5 VAL QIS Y
soxdose LS 85 IS 5o cAssad palla (555
sLaasss o VW Jals glacs o3 V/EYY
s SEA sube LSS 5o o IS K V/EYE Lasla
oalla 55 Qe SSlaa daaS o3 US G o
85y a3, b 53 (p oSS Ho (LIS KL V1) a0 ik
s b adand 5 GBS WG, S llass vt Jeals
(Saa sl alSHS s @il @S K Ve
andls 1, assed palla 55 e powml
o slaas 85 slw (GES a3, Sk a (N Jyaa)
Lopand galla 550 L3l @oligine ol
29 008 ol palla (63550 (Sl il S
A LS 53 ¢ /AT cwsmasse slacss sl S
2l Ke /AN aslh glags gl s c/AV
JT‘J@%W&%&‘;GJ\.J&&AN&?;\,{S
SV S5 ad s b VY Gl B (g 5 Yeg) Gl ol
oo (S sube aSHLS Lo @S K V-
S a5 wls 1 55 Gl palls 350 ol
o8l palll (35 oS GBS 5 adanl Al
1 (poSlS oo A K VY 5 +/Ve Cii ©) O
L(Y-WY) oblSer 5 o (V Jsan) SuS ads
S W08 Q1S sl o K5 s w0 YY o
ol 38l palla (55,53 (5,aeSs pallh (5355 Sk



WYY

ladgle po5 50w () 5 (3D glady pon g appY Bl > digle coaS 95 Soe L))l

O o3 W s VN aolh lacs g
ool Bl o IVl Gl gl o sl asls slags o83
b ol o5 0 dhsle gt SL &Sl 5 T
Olxse Cpoidin waans VYAIY 5 VN0/AY AY+/A
Ol Oloae (et S Il yo wiisls |, RFQ sl
oSy pd) b Al GlagS 53 On se oedla

(Vdossa) ad Jeala (s 50 VVVEY)

L oty alills € 3 V& BV S RFV ol yuis
sud A8\ (gsla oS (hdgle s yala (i g3 il
09 Jolasls 5l 70V 5 sl sdin sl o Jslaels
Sold g usla 2V b Jolas RFV cca)  JS0A suiy g
asS5se aliyl ADF 5 NDF (s5ine L RFV uolie
oSl (YAY LKaa 5 ulbilga) adl oo bas s
(RFQ) adple s «dS

9 \'\/\0 U_‘;‘J 6“%3\543 (\'i/i\ IR

slaas sl S e

Table 6- Energy content, gas production, relative feed value and relative forage quality in the forage sorghum

genotypes
GP24 ME  DE _ NEm _ NE. __ NEo RFV RFO
Genotype — 11 (Mcal kg (%)
Gi 48.99" 213" 251°¢ 127" 124° 070" 79.737 82077
G 57.83 e 241 3162 153 1602  0.03c 11138  116.42%
Gs 58.00 < 242  2.83b 153k 1420 (.04 96.00% 10109 %
G4 59.17¢ 2459 2905 157 1455  097< 103135 107.63b*
Gs 54.67¢ 231 279° 144  140°  085¢ 95.08 ¢ 99.16 ¢
Go 53171 226 278> 1397  139° 0811 95.51 ¢ 99.60 ¢
Gy 54,321 230 2820 143  142°  0g4°f 103955 108.43b*
Gs 59.32¢ 246 2855  157¢ 143  097¢ 100305 104.66 °*
Go 60.16 249 2765  160% 138> 099 9811% 10230 %
Gio 65.66° 2672 286"  175°  144° 1133 100585 104.95 °*
Gu 55,67 t1 234 281b  147%  141b (g8 c 99455 10374
Gz 63.32% 259® 2895  169® 145 108 1053359 109.92 b
Gus 58.83 244 289 156 145  0.06< 101.80°¢  106.24 °*
Gu 53.67 2087 283 1417  142b 0831 100205 104,53 ¢
Gis 50.16 %" 21790 250° 1309  124¢ 073 76,281 79.38 1
Gis 59.32¢ 246 290 157 146>  097¢ 100.90% 112,62
Gy 59.66°¢ 247  296® 1589  149®  00g< 11575%  120.85¢
Gus 64.67¢ 264°  207®  172¢  150®  110° 110.92® 11581 ®
L.S. * 3k * %k * %k k% k% k% * 3k k%
SEM. 0.66 002 002 002 001 002 141 149

GP24, 24-hour net gas production; ME, metabolizable energy; DE, digestible energy; NEw, net energy for maintenance;
NE., net energy for lactation; NEg, net energy for gain; RFV, relative feed value; RFQ, relative forage quality.

Means in the same column followed by letters differ significantly at P<0.05.

L.S.: level of significance; **: Significant at the 1% probability levels, respectively.
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Table 7- Correlation coefficients between quantitative and qualitative traits in the forage sorghum genotypes

Traits 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Dry matter yield 1
Fresh forage yield 0.74™ 1
Stem diameter -0.25"™  0.14" 1
No. leaves per plant 0.18™  0.47° 0.30" 1
No. tiller per plant 0.42 -0.01" -0.31™ -0.26™ 1
Plant height 0.81™ 047" -0.70™ 0.03™ 0.38" 1
Crude protein content 0.26™ 0.07™ -0.12™ 0.34™ -0.06"™ 0.27™ 1
Neutral detergent fiber ~ 0.33™ -0.10™ -0.34™ -0.41™ 0.31™ 041™ -0.12™ 1
Acid detergent fiber 0.30™ -0.25" -0.53" -0.57" 052" 043" -0.11™ 0.78" 1
Acid detergent lignin 0.30™ -0.15™ -0.49" -0.52° 0.68" 0.44™ -021™ 0.677" 0.84" 1
Total digestible nutrients -0.30"™ 0.25™ 053" 056" -0.51" -0.43"™ 0.12™ -0.78™ -0.99" -0.83™ 1
Metabolizable energy -0.53° -0.26"™ 0.32"™ 0.28™ -0.39™ -0.65" 0.03" -0.67" -0.64™ -0.65" 0.65" 1
Digestible energy -0.31™ 0.24™ 053" 056" -0.51" -0.44"™ 0.12"™ -0.78" -0.99™ -0.83" 0.99™ 0.65" 1
Relative feed value -0.41"™ 0.09"™ 0.39"™ 0.45"™ -0.46™ -0.45" 0.15™ -0.93" -0.93" -0.777 0.93™ 0.69™ 0.93" 1
Relative forage quality  -0.33" 0.18"™ 0.41"™ 050" -0.40™ -0.41" 0.13™ -0.95™ -0.93™ -0.76™ 0.93" 0.69™ 0.93" 0.99”

ns, * and **: Non Significant and significant at the 5% and 1% probability levels, respectively.

1. Dry matter yield, 2. Fresh forage yield, 3. Stem diameter, 4. No. leaves per plant, 5. No. tiller per plant, 6. Plant height, 7. Crude protein, 8. Neutral
detergent fiber, 9. Acid detergent fiber, 10. Acid detergent lignin, 11. Total digestible nutrients, 12. Metabolizable energy, 13. Digestible energy, 14. Relative

feed value, 15. Relative forage quality.
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Introduction: Forage sorghum is a valuable plant that tolerates environmental stresses such as
drought and heat, which can be used for direct grazing, green forage, dry forage and silage (Farhadi
et al. 2022). One of the most important advantages of sorghum is having diverse genotypes that
allow the use of appropriate cultivars based on the type of consumption at the time required by the
farmer for their farm animals (Khalilian et al. 2022). Forage quality is highly correlated with fiber
components such as NDF (neutral detergent insoluble fiber), ADF (acid detergent insoluble fiber)
and lignin (Gholami 2014). To compare forage quality, agronomists and livestock nutritionists use
common shortcut units such as RFV (relative value of forage) and RFQ (relative quality of forage),
which are highly correlated with the amount of milk and meat produced by livestock (Moore and
Andersander 2002). Relative Forage Value (RFV) is a quality comparison index based on digestible
dry matter content (DDM) and livestock forage consumption (DMI), which is obtained indirectly
from NDF and ADF (Baghdadi et al. 2023). Relative forage quality (RFQ) is also a quality
comparison index based on total digestible nutrients (TDN) and DMI, which is more accurate than
the RFV index due to NDF digestibility (Moore and Andersander 2002). Due to the production
potential and high growth rate in forage sorghum genotypes and also the high resistance of this
plant to environmental stresses, this plant seems to have a good ability to produce forage in semi-
arid regions (Khazaei et al. 2023). However, there is little information about forage quality in
domestic and foreign cultivars and hybrids of forage sorghum in the country and most of the
available information emphasize the quantitative performance of sorghum cultivars; Therefore, the
present study was conducted to investigate the potential of forage production in domestic and
foreign genotypes of forage sorghum and considering both forage quantity and quality indices to the
most suitable domestic and foreign cultivars of forage sorghum for high forage production and
nutritional value Be properly identified.

Material and methods: Eighteen cultivars, lines and hybrids of forage sorghum were evaluated,

planted and harvested at Karaj Seed and Plant Breeding Research Institute. In order to determine the
dry matter yield and also to evaluate the quality traits, five plants from each plot were randomly
selected and weighed in an oven at 60 ° C until reaching a constant dry weight. Finally, dry matter
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yield was calculated in the samples. To determine the quality traits, the dried samples were ground.
Qualitative traits of forage including crude protein content, ADF, NDF and lignin were determined
by the Iranian Institute of Animal Sciences Research by chemical analysis (AOAC, 2002). The
digestibility of the samples was determined by the gas test method and the amount of metabolizable
energy in the forage was estimated using the amount of gas produced in the twenty-fourth hour and
the amount of crude protein (Menke and Steingass, 1988). The means were compared by LSD
method at the level of 0.05 probability.

Results and discussion: The results showed that the studied genotypes in terms of plant height,
number of tillers and number of leaves per plant were significantly different at the level of one
percent probability, while the effect of genotype on stem diameter was not significant. Among the
internal genotypes, maximum fresh forage yield (103.84 t ha) was obtained by Pegah cultivar and
minimum yield (63.16 t ha) was obtained by KFS2 line. The highest dry matter yield (20.61 t ha®)
was obtained by Siloking cultivar and the lowest (8.83 t ha') was obtained by Juicy Sweet BMR
SSH.2 cultivar. The findings of the present study are in agreement with the results reported in
earlier research conducted in the same field (Nabi et al. 2006; Amanullah et al. 2007; Khazaei et al.
2020; Khalilian et al. 2022). There was a narrow difference in forage crude protein content so that
the average of crude protein in all studied genotypes was 6.357, internal genotypes were 6.363 and
external genotypes 6.354%. The mean NDF in all studied genotypes was 60.36%, internal
genotypes 62.06% and external genotypes were 59.51%. Among the studied genotypes, the highest
amount of NDF (69.75%) was obtained in Titan cultivar and the lowest NDF content (54.25%) in
PHFS-27 cultivar. The average lignin content in all studied genotypes was 1.78, internal genotypes
were 1.71 and external genotypes 1.82%. The average metabolizable energy in all studied
genotypes was 2.41, internal genotypes 2.33 and external genotypes 2.44 Mcal per kg of dry matter.
Juicy Sweet BMR SSH.2 and PFS-21 cultivars had the highest ME levels with 2.67 and 2.64 Mcal
of metabolizable energy per kilogram of dry matter, respectively, while Speedfeed and Titan
cultivars had the highest metabolizable energy (Produced 2.13 and 2.17 Mcal kg, respectively. The
average relative value of forage (RFV) in all studied genotypes was 99.74, domestic genotypes
96.96 and foreign genotypes was 101.13%. The maximum RFV index among external genotypes
was obtained by PHFS-27 cultivar (115.75%) and among domestic genotypes by Pegah cultivar
(111.38%); while the minimum relative value of forage was observed among foreign genotypes by
Titan cultivar (76.28%) and among domestic genotypes by Speedfeed cultivar (79.73%). The results
obtained from the current study are congruent with the outcomes of previous investigations (Bean et
al. 2011; Singh et al. 2018).

Conclusion: Siloking cultivar, while producing the driest matter per unit of the area had a high rate
of relative forage quality index, is introduced as the most suitable cultivar in terms of quantity and
quality of forage. Among domestic genotypes, the Speedfeed hybrid was able to produce the highest
dry matter yield, but did not have a good quality. Therefore, planting Speedfeed cultivar to produce
forage will be recommended in situations where only the quantity of forage is important for the
farmer. Pegah cultivar, which had good dry matter yield and good forage quality, is introduced as
the best domestic genotype for forage production.

Keywords: Dry matter yield, Metabolizable energy, Relative forage quality, Total digestible
nutrients



