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~0.26* 30 (7) Jsaall & Gl e delad) 508l <yl canglig (Jethva ef alk, 2011 «and Nadarajan, 2001°
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(P1 X Pg Py x Ps Py x Pg «P3 x Pg Py x Ps Pg

topagd) B

~19.97 (e lgad Cingli Cun ¢ pumd¥l Calall (e 3} diial Diginal) Aille s cAunge Lad (6 cJgaall) Cungl) 858 il gl
Se Jad) (V15 sV siad Luls (P1 x P4) 95 1| (P2 x P5)-31.48 5 (P1 x P4) 96.78 1l (P1 x P2)
Ol s G gl

P1 x P3 P1 x P4 (P1 x P5 (P1 x P6 P2 x P3 (P3 x P5 (P3 x P6 P4 x P5 (P4 x P6 P5 x P6)
Sumathi «(Ramamoorthi and Govindarasu, 20017 Patil ef al, 1994) as deauic dall sda Gels L (P1 x P2
.(Pandy ef al, 2013; Patel and Tikka, 2008«ef al., 2005

t @Rl (Ao Byl

Aalad) 5080 e OIS0 Aginall el 359 (3) Jsanll (b sl Caladl e Al doal G e 8ol ubas m3l 0
L Celay ddall oda By B S S Sl Jedll e OS daalae e AN c@lall e dalally
) Clall e A3 Ao L5 Ao aSEDU) S5l el Splases il (0.47) aalgll e B3 cilS 30 62GCA/6?SCA
(475.68) Sl Ahsl Jadll s OIS Cun (1.03) aslsll e ST il saladl Ay Aol o2 xSl bl 3
«Dangaria et al., 2009°; Dangaria et al., 2009%) ik ae @y Gils L (500.76) sl sl dadll s e sl
DL 3 19.3%% ) (P1) —19.23%* e (7) dsaad) 85l e dalall 508 il cangl . (Jethva et al, 2011
Lalall 508l il Canglig o pudl) Calell (e Alad) bl 3816 e diginag Bam dale 538 Y aaea @l G (P6)
Pl (P2 x P6 (P4 x P6) sagll cShicly .(Py x Pg) 31.62%* 1| (Ps x Pg)=38.33%* (1 (8) Jsaall sélsill e

(P3 % Pg) crmgl) lae @il e dalall 508l digina culyils ((P1 x P2 ox P3
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F(UESa/ol) Gilad) Calad) e A1) -6

slac gial) A3jlRag cplil) Jalas

On by 22l sy ol lee o3 Jsaall) Galal) Calad) e AL dial disiadd) ddle @lyls caglly YL @
Reddy Kandasamy and Ramalingan, 1993; Prakash and Sastry, 1989) as damill sda it a8y . YO
S ESa ok (P3) (11.51) ¢re (4) dsaal) & Galad) Calall (g i) Aol VL) Sllanigia Cngli (e @k, 2003;
L) by b ADL o3 alaie) AU ) el Lee cBilall (e (e S ST cShial ) (Ps) e/ ok (30.54)
Oe Al el gl Claugie Cinglig L ,USa ok 18.49 43 eV aladl Lasgiall abis dilad) CdleY) Y daslgl)
23 sle Jaugias (Ps X Pg) JtSa/oh (42.43) J JsSa/oh (Pr x Po) (17.44) e (5) dsaall 6 ccilall calal)
Py x Py X Pg P3 x Pg Py x Ps Py x Pg (Ps X Pg) (agll 35 llassgiall &3lae il chiny . jliSa/ph 28.71
el baugidl e Lgiaa ((Py X Py Ps

topagdl B8

— O lead Cngli Cum (6 (Jsaal) Galad) Calad) e Al ddal Liginall Ay g Lad Cungl) 58 il el
L (P3 x P6)164.74** Y (P3 x P5) — 49.22%* .y (P3 x P6) 204.45%* 1| (P2 x P5) 40.43%*
P3 (P3 x P5 (P4 x P5 (P3 x P6 P4 x P6 P5 x P6) gl iy . sl e Jumdl¥) (1 ¢csl) Janssidl
s3ay Lo ae denuie dagil) oda cels ((P1 x P3 (Pl x P4 (P]1 x P5 P1 x P6 (P2 x P3 P2 x P6 «x P4
.(Pandy et al., 2013; Dangaria et al., 2009% Patel and Tikka, 2008; Vetriventha ef al., 2008)
@RI Ao 3aal

alall )0 (pa (S Asgiaall Alle s dgns (3) dsaall 8 calal) Calall (pa Aa)) dbal GG e 58l Jidat il o
Ld Gelay cdiall oda By 3 WS WS Dl Jedl) e IS dealue Gle AN (@il e il
Gl Calall e ALY dda By o S Sl Jadll Sylass (il (0.19) sl e B kS 3l 62GCA/02SCA
(22.73) Shall Sl Jadll cpls OIS s (1.6) aalgll o oSl cilS al salaud) s Gl cdasil) sda Sy Ll b
Sarode Ramamoorthi and Nadarajan, 2001°) s it ae ey 381573 .(58.45) (galadl ol Jadl 0l ¢y i
Eua (P6) ADL 3 4.62%% U (P1) =5.26%* (e (7 Jsaall) Gl e dalall syl sl canglig . (€F al, 2009
Cinsliig (PO (PS5 P4) cVOLL Lgie e Gilal) Calall (e A1) ddial il e dgins dale 58 DL aea <
P2 x (P3 x P5 (P4 x P6) gl cShialy (Py x Pg) 8.82%* | (Ps x Pg) —18.42%* (1 dalall 5,0l <l

(8 Jsaall) Gl e dalall 5ynll digins ciyili ((P1 x P2 (P1 x P3 (P6
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2020 ) x5/blud 245-228 :(1)7 4ol )i Sgasll 4 pad) Unal) — (9305 plall

i) cilal) (e Alid) g clplad) sae g bl B 1Y) a5 clil) gl LW Y1 Al agdl s Sl bl Jas 3 Jgandl

ilad) g
calal) e Ala) G Adil) e Gus¥ e - .
ilal) »adY) dilal) | clplady) |l b ) gl Y Ol il ga g aluaa
as/ok) | (safok) | (ssdl) | () (+) (¢
Sl jalaa
7.189 0.62 18 17 1.4 1.1667 (€l 3 Sl
137.715%% | 1245.79%* | 7.33% | @.7** 7.01%* 6.6667%* el
3.565 19.60 0.55 0.52 0.5 0.4333 el Ul
10.2 55 11.6 5.6 0.2 0.9 CV% idAY) Jalae
2.2405 35.848 | 1.4889 | 0.1556 15.80 0.289 (G2 i Sall
204.3989% | 3270.383* | 1.8032* | 1.1841% | 395.53** | 40.737%* el
0.1362 2179 | 04413 | 0.1079 19.49 1.432 rall Uasl)
13 14 10.0 2.4 1.4 15 CV% iAY) Jalae
449.16%% | *%7217.42 | **171 | 3.916%* | 490.37%* g5ages | AW s
. . . . . . GCAGH &
176.44%% | *+1509.30 | **4.12 | 6.076%* | 929.62%* e e
. . . . . . SCAghs
(GCA, gl Uadl)
11 7.04 0.43 0.17 13.83 1132 o
Sl il gSa
11.36333 237.84 0.10 0.09 18.30 0.26 62GCA alad) 5 38 (s
58.44867 500.76 1.23 1.97 305.26 13.48 62SCALGAY § 48l (s
0.19 0.47 0.08 0.05 0.06 0.02 62GCA/62SCA
ALYy §oal) )
2273 475.68 0.20 0.18 36.60 0.51 (PL2Y)) sl A o
Additive
Al v | I i
58.45 500.76 1.23 1.97 305.26 13.48 (Guled) (a8 ) s
Dominance
0.39 0.95 0.16 0.09 0.12 0.04 ) ) ALY dpnsd
1.60 1.03 2.48 331 2.89 5.14 3 5abad) A3 0

A e %5 ol 1 i dis Ay ginal) ) s * o Hx
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il g il ciled) fe i) g cilplady) s g ciladl) A 3) oY) dae g bl Pl W SY) Al el cillas gia 4 J gand)

(/o) (Sa/cok) () (@) (&) (r)
14.43 71.7 7.00 13.00 286.00 77.00 P1+
21.53 72.7 6.67 12.67 285.67 76.67 P2
11.51 57.7 6.67 12.67 285.67 76.67 P3
17.36 70.4 4.33 10.33 283.58 74.33 P4
30.54 114.6 3.33 9.33 282.33 73.33 P5
15.57 93.0 6.00 12.00 285.00 76.00 P6
18.49 80.0 5.67 11.67 284.71 75.67 alad) Ja giall
3.435 8.05 1.2 1.3 1.2 1.198 L.S.Do.os

s e (1L-418,1L-12,1L-121,1L-9 ,1L-170 ,1L-242) % s <3l juds P6 ,P5 P4 ,P3 P2 P1 o+
adY) Cilal) ca A8 g cilpUadl) e g cilalll B 31 Y) dae g ) gLl g L Y1 A (e JS Gagd) il gia a5 J gand)
il g

cilal) cpa Al2d) ‘v Al2) e 8 3losY) e . .

_a::\ J;:‘\z\ sl cplady) < d‘:tis\ bl gl S gl
(LLsa/sh) (S / k) ($Ua) (33 () (?)

17.44 57.75 6 14.09 317 80.67 Pl x P2
25.11 88.42 6.67 13.82 311 78.67 P1 x P3
37.94 139.74 7.67 13.13 288 73.67 P1 x P4
40.45 149.82 8 13.36 301 75.33 P1 x P5
38.76 143.06 7.33 134 302 75.67 Pl x P6
24.46 85.83 7.33 13.22 308.3 74.33 P2 x P3
20.85 71.4 6.33 13.5 304 76.33 P2 x P4
22.62 78.49 6.67 14.46 325 83.33 P2 x P5
20.15 68.61 6.67 13.95 314 79.67 P2 x P6
19.13 64.52 6.33 14.18 319 81.33 P3 x P4
27.96 99.82 6 14.46 325 83.33 P3 x P5
31.73 114.9 6.67 14.37 323 82.67 P3 x P6
31.55 114.19 5.33 14.37 323 82.67 P4 x P5
30.06 108.24 5.33 14.69 330 85 P4 x P6
42.43 157.72 7 14.14 318.67 81 P5 x P6
28.71 102.83 6.62 13.94 313.93 79.58 plad) Jaus gial)
0.6171 2.469 1.1110 0.2752 7.384 2.001 L.S.Do.0s

s e (1L-418,1L-12,1L-121,1L-9,1L-170 ,1L-242) %53 <¥%ull 4 P6 ,P5, P4, P3, P2, P1, +
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o @Y e g Ll gL g S 3Y) Adua (e JS (HBP) Jai) o) g (HMIP) G se¥) Jan gial Lullid (%) csagd) 558 .6 Jgaad)

2020 ) x5/blud 245-228 :(1)7 4ol )i Sgasll 4 pad) Unal) — (9305 plall

ilall g iy Calel) pe Aid) g cilpUady) dae g i)

calad) cilal) ya Adad) Cra Al2) EXNTACNINTS el b s s cadl) s ) Sy

(JHis8/ k) 23V il () (*9) () @) agd
HBP HMP HBP HMP HBP HMP HBP HMP HBP HMP HBP HMP
-18.47**| -2.38 |-20.53**|-19.97**| -14.29 | -12.20 | 8.57** |10.14** | 2.87* | 4.68** 1.26 2.54* | P1x P2
18.26** | 31.60** | 23.39** | 36.72** | -4.76 -2.44 | 14.29** | 15.94** | 9.52** | 9,52** | -1.26 129 |P1xP3
56.12** | 70.48** | 95.00** | 96.78** | 9.52 | 35.29** | 20.00** | 29.23** | 0.00 1.75 | -7.92** | -7.72** | P1 x P4
-6.37** | 27.16** | 30.78** | 60.90** | 14.29 |54.84**| 571* |13.85** | 8.36** | 8.94** | -544** | -2.50* | P1 x P5
154.75**164.39**| 53.88** | 73.79** | 4.76 12.82 | 11.43**| 20.00** | 5.68** | 8.14** | -5.02** | -1.52 |P1xP6
31.96** | 71.98** | 18.11** | 31.68** | 10.00 10.00 | 11.76**| 11.76**| 9.77** | 11.70** | -4.29** | -3.04* | P2 x P3
-29.20**|-21.60**| -1.75 -0.17 -5.00 15.15 2.94 9.37** | 5.17** | 5.17** | -4.58** | -3.17** | P2 x P4
-49.22**|-40.43**|-31.48**|-16.15**| 0.00 |33.33**| 5.88** |12.50**| -0.57 0.64 7.30** | 9.17** | P2 x P5
4.66** | 21.47** |-26.20**|-17.15**| 0.00 5.26 | 20.59** | 28.13** | 4.55** | 5.14** 2.58 5.05** | P2 x P6
5.97** | 27.44** | -8.31** | 0.77 -5.00 15.15 | 11.76**| 18.75**| 9.20** | 11.11**| 1.67 450** | P3 x P4
-22.98**| 11.88** |-12.86**| 15.91** | -10.00 | 20.00* |-11.76**| -6.25** | 3.65** | 4.20** | 10.13** | 10.62** | P3 x P5
164.74**204.45**| 23.59** | 52.54** | 0.00 5.26 | 17.65** | 25.00** | 3.41** | 5.81** | 9.25** |10.47** | P3 x P6
-6.08** | 19.78** | -0.32 |23.49**| 23.08 |39.13**|16.67**|16.67**| 0.57 1.80 3.33* | 6.67** | P4 xP5
67.49** | 76.59** | 16.43** | 32.53** | -11.11 3.23 [10.00**| 10.00 1.14 1.71 6.25** | 10.39** | P4 x P6
29.07** | 70.99** | 37.68** | 52.00** | 16.67 |50.00** | 20.00** | 20.00** | 7.39** | 9.31** | 8.00** | 8.72** | P5 x P6

A e %5 ol 1 s s die Ay giral) ) padi * ¢ wx
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2020 ) x5/blud 245-228 :(1)7 4ol )i Sgasll 4 pad) Unal) — (9305 plall

e g aildll B glogY) e g cldl) gL ) g Y Al 461 YL GCA (381 53l o dalal) 38l e g5 7 Jgaad)
ilad) g il cilall ¢pe A1) 5 clpUady)

;M;::\M\ ).::‘\;:ﬂd\ Q\;Lh:i!‘ e ¢ d“::;‘ e clil) gl ) sy -
(Sa/ck) | (Jsa/ch) == (38,5) ) ¢
-5.26** -19.23** 0.40%* 0.09 -3.72** -0.61* P1+
-4,22%* -18.63** -0.01 0.44** 4.17** 1.60** P2
-1.92** -7.62** -0.26* -0.02 1.67 0.14 P3
3.21** 10.49** -0.22* -0.66** -6.96** -1.94** P4
3.58** 15.69** -0.14 -0.21* 0.42 0.01 P5
4.62** 19.30** 0.24* 0.36** 4.43** 0.81** P6
0.4429 0.4943 0.1226 0.0875 0.6948 0.1978 SE[g(i)]
0.6051 0.7658 0.1899 0.1356 1.0765 0.3065 SE[gggj

(A e (1L-418 ,1L-12,1L-121 ,1L-9,1L-170 ,1L-242) 4 s:¥ <NMull ,uis P6 ,P5,P4 ,P3 P2 P1 «+
(A e %551 (s s 2o Ay ginall )yl K,
O Alid) g cilpUad) dae g clill B () 0¥ dae g culdl) gL ) g e Y ddual cragdl (381 gil) o dalil) 5 adl) il il 8 Jgand)
ailad) g i) cilal)

LM;::J’J‘ J*:.:‘ym‘ Q\;Lh:i\‘ e ¢ d“::;: e il gl ) Y e
(S8 k) (s o) =9 (3,5) ) ¢
520 14.20%* 20.07 J1.15%* 20.17** 2.78%% P1 x P2
5.85%* 16.37%* 0.85* -0.15 4.74% -3.65%* P1 x P3
22.89%* 16.17** 20.20 0.77% 9.03%* 043 P1x P4
-1.49 -14.28% 0.05 1.20% 22.66%* 5 477 P1x P5
.5.00%* 2777 20.32 0.20 7.65%% 1.01 P1 x P6
-8.13%* 12.37%* 0.60 21.04%* 25.56%* _3.53%% P2 x P3
5.64%* -23.64** 0.22 1.12%* 16.15%* 3.20%% P2 x P4
2.81%* 6.46™* 20.20 0.94%* 1477+ 3.26%* P2 x P5
5 545 17.92%* 0.10 0.28 8.76%* 1.80%% P2 x P6
29.72%% -28.80%* -1.53%* 22.08%* 16.77%% 2.32%% P3 x P4
4.10% 9.81%* -0.61 1.31%* 15.27+% 4.05%* P3 x P5
158 0.26 20.99 1.05%* 18.26%* 5.60%* P3 x P6
22.03%* 7.93** 22.65%* -3.08** 16.52%% _3.20%* P4 x P5
8.82%* 31.62%* 0.64 1.14%* 15.56%* 3.68%* P4 x P6
-18.42%* -38.33** 20.45 “1.44%* 05.24%% _3.08%* P5 x P6
0.5364 1.3577 0.3366 0.2404 1.9083 0.5433 SE[s(i,j)]
0.8005 2.0262 0.5023 0.3587 2.8480 0.8108 SE[SS((I'g]

(A e 041, %5 (s s do Ay ginall ) el wk *

ralaliingy)

I g SV G ihrally Sl 2o lall ) e Les cusg paad) cliall auas (53l Lginn cilinls SO ekl —1

ST Wi| P PSR RUIPREG W
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Cilaall &g (8 WS sl Jadl) Blasn ) caalaad) dapag @il e dalall 5l ) dalall §538l) (ol dpess iy -3
Lalal) Aad 4584l
=242 x IL=418 IL-12 x IL-418) Cagll (o Cilally pma¥) Clall e Alal Al bl i) 43l il iy —4
L) Gl Alell s giall ae £yl (IL=242 % IL=121 (IL-242 x IL-12
IL=242 x IL-418 «IL-170 x IL=9 (IL-9 x IL=418 «L-121 x IL-418 «IL-12 x IL=418) (jag!l citts =5
ccilall 23] 43Kl laiall alaaal (Lmd) Y5 e dansgial Luld 52y Aigins cma 538 (IL-242 x IL-121
pad¥) Cilall e Al seal digies ((GOOd cOMbiner) sl e Axle 53 (P4 (PS P6) Sl ekl —6
Glally
Lals B el (IL-242 x IL=170 «IL-242 x IL=9 (IL-170 x IL-418 IL-121 x IL-418) gl cShial 7
cCilally pad¥) Calell (g AR il il e
tGluagl)
al G5 e sam Aale 5% lajal Al (AN Jpeane A2 sk el 3 (P4 PS5 (P6) YL ol —1
calally jeaa¥l Calall oy alal)
IL-242 x IL= (IL-242 x IL-418 (IL-12 x IL-418) cmell jilial i) S mal 8 Jaall dajlie d\<a) -2
cilally ¥l Calell e Bl s st i Lawd i1 Y15 a1 dasial Luld (e i 3980 LSS (121
aalyall
A G RSl Syl (e i 6 Gtall S 585 1(2009) el dgeas dise llly Clasl) Janas Gl cplall
)y ) aslall 5y dasls Aas . Pennesetum glaucum L. Ay Sorghum bicolor L. Moench ¢laul)
123-107 :(2)25
Aaiia 682 sl sy piill Ayl lall bl dup Sllul ((1991) axidl aie deal ¢ un
Abuelgasim, E.H. (1999). Pearl millet breeding and improvement program in Sudan. A paper presented
in the monthly scientific forum October 1999, Minis. of Agric. and Fores., Khartoum.
Akabari, V.R.; and H.P. Parmar (2014). Heterosis response and combining ability for green fodder yield
and quality traits in forage sorghum. J. of Progress. Agric., 5:9-14
Akanchalekum, D.A. (2005). Component of variation combining ability and heterosis in Ghanaian pearl
millet (Pennisetum gluacum (L.) R. Br.) Deptt. of Crop and Soil Sci., Univ. of Sci. and Tech.
Kamasi.
Akash, M.W.; and H.M. Saoub (2002). Grain yield of three sorghum varieties as influenced by seeding
rate and cutting frequency. Pak. J. of Agron., 1 (2-3): 101-104.
Alam, A.K.M.; S. Ahmed; M. Begum; and M.K. Sultan (2008). Heterosis and combining ability for grain
yield and its contributing characters in maize. Bangladesh. J. Agril. Res., 33(3):375-379.

Amanullah, S.P.; and P.S. Khanzada. (2004). Growth characters and productivity of forage oats varieties
at Peshawar Sarhad J. of Agric., 20 (1): 5-10. Pakistan
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2004.

Arulselvi, S.K., B. Mohanasundram; and S. Malarvizhi. (2006). Heterosis for grain yield components
and grain quality characters in pearl millet. ISMN, 47. ICRISAT.

Baskaran, K.; and A.R. Muthiah (2006). Variability studies in pigeon pea [Cajanus cajan (L.)
Millsp.]. Res. Crops. 7: 249-252.

Bhadalia, A.S.; K.K. Dhedhi; H.J. Joshi; and J.S. Sorathiya (2014). Combining ability studies through
diallel analysis in pearl millet [Pennisetum glaucum (L.) R.Br.]. Internat. J. agric. Sci.,10 (1):
57-60.

Bhuri, S.; P.K. Upadhyay; S.K. Meena; and K.C. Sharma (2014). Combining ability analysis in pearl
millet for dual purpose in semi-arid region of Rajasthan. Indian Res. J. Genet. and Biotech. 6(3):
501-504.

Chaudhary, V.P.; K.K. Dhedhi; H.J. Joshi; and D.R. Mehta (2012). Combining ability studies in line x
tester crosses of pearl millet [Pennisetum glaucum (L.) R. Br.]. Res. Crops. 13 (3):1094-1097.

Chandirakala, R.; N. Subbaraman; and A. Hameed (2010). Heterosis for yield in pigeonpea
(Cajanus cajan (L.) Millsp.). Electron. J. Plant Breed., 1: 205-208.

Chaudhari, H.K. (1971). Glossary of plant breeding terms. pp. 251-271. In: H. K. Chaudhari, (ed).
Elementary principles of plant breeding, Edition 2nd. Oxford and IBH publishing CO. New
delhi, Bombay, Caicutta.

Chavan, A.A.; and Y.S. Nerkar (1994). Heterosis and combining ability studies for grain yield and its
components in pearl millet. J. Maharastra Agriculture University. 19 (10): 58-61.

Chotaliya, J.M.; C.J. Dangaria; and K.K. Dhedhi (2010). Combining ability studies in a diallel cross
often selected restorers of pearl millet. International J. of Agric. Sci., 6 (1): 216219.

Chohan, M.S.M.; M. Naeem; A.H. Khan; and R.A. Kainth (2006). Performance of pearl millet
(Pennisetum americanum L.) varieties for forage yield. J. of Agric. Res., (44): 23-27.
Dangaria, C.J.; and S.D. Atara (2004). GHB 558 — A newly developed dual-purpose hybrid of pearl

millet. Page 6 in Millet research and development — future policy options in India, 11 Mar — 12

Dangaria, C. J.; J. M. Chotalia; J.J. Savaliya; B.K. Davda; and A.G. Pansuriya (2009)2. Hybrid vigour
studies in ten newly developed restorer lines of pearl millet (Pennisetum glaucum (L.) R. Br).
Agric. Sci. Digest., 29 (4):275-278.

Dangaria, C.J.; J.M. Chotalia; J.J. Savaliya; B.K. Davda; and A.G. Pansuriya (2009)°. Combining ability
analysis in pearl millet (Pennisetum glaucum (L.) R. BR.) Agric. Sci. Digest., 29 (4) : 287-290

Davda, B.K.; K.K. Dhedhi; C.J. Dangaria; and A.K. Joshi (2008). Heterosis for grain yield and its
components in pearl millet. International J. of Agric. Sci., 4 (1):371-376.

Dutt, Y.; and C.R. Bainiwal (2002). Heterosis for green fodder yield in pearl millet. Agric. Sci. Digest.,
22 (1): 27 - 29.

Griffing, B. (1956). Concept of general and specific combining ability in relation to diallel crossing
systems. Australian J. Biol. Sci., 9:463-493.

Hall, A.; M. Blummel; W. Thorpe; F.R. Bidinger; and C.T. Hash (2004). Sorghum and pearl millet as
food-feed crops in India. Animal Nutrition and Feed Technology. 4:1-15.

IBPGR (1985). Descriptors for Pearl Millet, IBGR secretariat, ROME.

Al Lahham et al., — Syrian Journal of Agricultural Research — SIAR 7(1): 228-245 February 2020



243

2020 ) x5/blud 245-228 :(1)7 4ol )i Sgasll 4 pad) Unal) — (9305 plall

Jethva, A.S.; L.R. Madriya; R.B. Mehta; and D.R.C. Mandavia (2011). Combing ability over
environments for grain yield and its related traits in pearl millet. Crop Improv., 38 (1):92-96.

Joshi, H.J.; K.V. Pethani; H.L. Dhaduk; and D.R. Mehta (2001). Combining ability of restorers in pearl
millet {Pennisetum glaucum (L.) R. BR.} Agric. Sci. Digest., 21 (3); 161 — 163.

Karad, S.R.; and P.N. Harer (2004). Heterosis in pearl millet (Pennisetum glaucum (L.) R. Br.). Mysore
J. of Agric. Sci., 38(1): 19-24.

Karthigeyan, S. (1994). Studies on heterosis and combining ability in sweet pearl millet (Pennisetum
glaucum (L.) R. Br.). M.Sc. (Ag) Thesis, Tamil Nadu Agricultural University, Coimbatore,
Inida.

Kandasamy, G.; and R.S. Ramalingan (1993). Crop Improv. Soc. India pp 28-29.

Khangura, B.S.; K.S. Gill; and P.S. Phul (1980). Combining ability analysis of beta-carotene, total
carotenoids and other grain characteristics in pearl millet. Theoretical and Applied Genetics.
56:91-96.

Prakash, V.; and E.V.D. Sastry (1989). Agric. Sci. Digest., 9: 195-197.

Pandy, P.; R. Kumar; V.R.P andy; K.K. Jasmal; and M. Tirpathi (2013). Studious on Heterosis for yield
and component traits on CGMS Based Pigoniea Cajanus cajan (L.) Millsp. Hybrids. Inter. J. of
Agric. Res., 8(4) :185-171.

Patil, P.A.; S.S. Mehetre; and C.R. Mahajan. (1994). Heterosis in pearl millet (Pennisetum americanum
L.). An. Agric. Res., 15: 50-53.

Patel, M.P.; and S.B.S. Tikka (2008). Heterosis for yield and yield components in pigeon pea. J.
Food Legumes. 2: 65-66.

Ram, M.M.; D.S. Jakhar; S.P. Singh; and P.K. Singh (2015). Trait association and path analysis for dual
purpose pearl millet. BIOINFOLET. A Quarterly Journal of Life Sciences. (12): 635 — 639.

Ramamoorthi, N.; and R. Govindarasu (2001)2. Heterosis for grain yield and its components in pearl
millet (Pennisetum glaucum (L.) R.Br.). Madras Agric. J., 87 (1/3): 159-161

Ramamoorthi, N.; and N. Nadarajan (2001)%. Genetic analysis for yield attributes in pearl millet
(Pennisetum glaucum (L.) R. Br.). Madras Agric. J., 87 (4/6): 316-317.

Ravikumar, R.L. (1988). Genetic and biochemical basis of blast resistance in finger millet [Eleusine
corocana (L) Gaertn]. Thesis abstracts. Mysore J. Agric. Sci., 23:296.

Rohitashwa, R.; V. Singh; and O.P. Khedar (2006). Genetic variability for dry fodder yield in pearl
millet [Pennisetum glaucum (L.) R. Br.]. Crop Res., 31(2):250-252.

Sarode, S.B.; M.N. Singh; and U.P. Singh (2009). Genetic analysis of yield and yield components
in long duration pigeon pea [Cajanus cajan (L.) Millsp.]. Int. J. Agric. Sci., 5: 78-81.

Senthil, N.; A. Nirmalakumari; A.J. Joel; B. Selvi; and T.S. Raveendran (2005). Small millets for
nutritional security. Coimbatore, India: Kalaiselvam Pathipagam.

Singh, R.K.; and B.D. Chaudhary (1977). Biometrical method in quantitative genetic analysis. Kamla
Nagar, Delhi 110007. India.

Shinde, D.V.; and J.S. Desale (1985). Current research reporter, Maharastra Phule Agric. Univ., 1: 21-
26.

Shanmuganathan, M.; A. Gopalan; and K. Mohanraj (2005). Combining ability analysis of dual purpose
pearl millet genotypes. ISMN 46:95-97.

Stoskopf, N.C. (1985). Cereal grain crops Reston publishing CO. Inc. Virginia. Pp 429-443.

Al Lahham et al., — Syrian Journal of Agricultural Research — SIAR 7(1): 228-245 February 2020



244

2020 ) x5/blud 245-228 :(1)7 4ol )i Sgasll 4 pad) Unal) — (9305 plall

Sprague, G.F. and L.A. Tatum (1942). General versus specific combining ability in single crosses of
corn. J. Amer. Soc. Agron., 34:923-932

Sumathi, P.; A.J. Joel; and V. Muralidharan (2005). Combining ability and heterosis for grain yield and
its component traits in finger millet under irrigated conditions. Centre for Plant Breeding and
Genetics. ISMN 46(1): 92-95.

Tarig, A.S.; Z. Akram; G. Shabbir; M. Gulfraz; K.S. Khan; M.S. Igbal; T. Mahmood (2012). Character
association and inheritance studies of different sorghum genotypes for fodder yield and quality
under irrigated and rainfed conditions. Afric. J. of Biotech., 11:9189-9195.

Tamil, S.C.; N. Jayaraman; and N. Senthil (1995). Heterosis study in ragi [Eleusine corocana (L)
Gaertn]. J. Phytol. Res., 8 (1):53-56.

Unay, A.; H. Basal; and C. Konak (2004). Inheritance of grain yield in a Half-Diallel maize population.
Turk. J. Agric., 28: 239-244.

Vaghela, K.O.; R.T. Desai; J.R. Nizama; J.D. Patel; and V.C. Kodappully (2011). Heterosis study for
yield and yield and component in Pigeon pea a [Cajanus cajan (L.)Millsp.]. Res. Crops. 12:192-
194.

Vanderlip, R.L. (1991). Modeling millet and sorghum establishment and growth and sustainable crop
production. INTSORMIL. Ann. Rep., P: 38 — 43.

Vermerris, W. (2011). Survey of genomic approaches to improve bioenergy traits in maize, sorghum and
sugarcane. J. of Integ. Plant Biol., 53:105-119.

Vetriventha, M.; N.A. Nirmalakumari; and S. Ganapathy ( 2008). Heterosis for grain yield components
in pearl millet (Pennisetum glaucum (L.) R. Br.). World Journal of Agricultural Sciences. 4 (5):
657-660.

Wankhade, R.R.; K.B. Wanjari; G.M. Kadam; and B.P. Jadhav (2005). Heterosis for yield and yield
components in Pigeon pea involving male sterile line. Indian J. Pulses Res.,18:141-143
Wanjari, K.B.; S.A. Bhongle; and N.H. Sable (2007). Evolution of heterosis in CMS based hybrids in

Pigeon pea. J. Food Legumes. 20:107-108.

Wynne, J.C.; D.A. Enevy; and P.W. Rice (1970). Combining ability estimation in Arachis hypogea. Il —
Field performance of F1 hybrids. Crop Sci., 1: 713-715.

Yadav, A.K.; M.S. Narwal; and R.K. Arya (2012). Study of genetic architecture for maturity traits in
relation to supra-optimal temperature tolerance in pearl millet (Pennisetum glaucum (L.) R. Br.).
International J. of PI. Breed. and Genet., 6 (3):115-128.

Yan, W.; and L.A. Hunt (2002). Biplot analysis of diallel data. Crop Sci., 42:21-30.

Yoshida, T.; and K. Sumida (1996). Mass selection and grain yield of improved population in pearl millet
(Pennisetum typhoides Rich). Japan J. Crop Sci., 65: 5862.

Al Lahham et al., — Syrian Journal of Agricultural Research — SIAR 7(1): 228-245 February 2020



245 2020 3/l 245-228 :(1)7 Lol &padll 4 gl dlaal) — (9305 alall

General and Specific Combining Ability for Some Fodder
Components Yield Traits of Pearl Millet Single Crosses
[Pennisetum glaucum )L.( R. Br.]

Ghassan AL Lahham*® Elias Aweel® Saoud Shehab® Majeda AL
Rwely® Razan AL Najjar® Reem AL Mansour® Ali Wannous® Thamer
AL Hniesh®

(1). Crops Research Administration, General Commission for Scientific
Agricultural Research (GCSAR), Damascus, Syria.
(*Corresponding author: E-Mail: gh_lahham@hotmail.com).

Received: 02/05/2019 Accepted: 01/10/2019

Abstract

Half diallel set of crosses between six inbred lines of pearl millet were executed
at First of May Research station, Syria, during 2011 and 2012 seasons to study
the heterosis, and general and specific combining ability components for silking
date (day), plant height(cm), number of leaves, number of tillers per plant and
green and dry fodder yield (ton/ha), to be compared with the average. The
experiment was arranged in a randomized complete block design (RCBD), with
three replications. The results showed that the variation of inbred lines and
crosses was highly significant in the inheritance of all studied traits, and the
general (GCA) and specific (SCA) combining abilities mean squares of the
inbred lines, and crosses were significant for all traits, this showed the
contribution of additive and non-additive gene action in those traits. The ratio of
o%cca/o?sca showed the dominance of additive gene action in inheritance of these
traits. Heterosis of hybrids (P1 x P4, P1 x P6, P2 x P3, P3 x P6, P4 x P6 and P5
x P6) was significant compared with mid and better parents for most studied traits
in particular green and dry fodder yield. The lines (P6, P5, P4) also showed a
positive and significant general ability for yield of green and dry forage. while
the hybrids (P1 x P2, P1 x P3, P2 x P6 and P4 x P6) had the highest significant
good SCA for green fodder yield (14.22**, 16.37**, 17.92** and 31.92**)
respectively. This confirms the need to include them in the selection and breeding
programs of this crop.

Key words: Pearl millet, Half diallel cross, GCA, SCA, Heterosis.
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