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ABSTRACT

The extent of heterosis for yield and yield components in a set of cighty one cross
combinations consisting of nine male sterile lines and nine restorer lines of Sorghum were studied.
The cross combinations 20774 X Co 26, 2964 X IL 101, 3002A X Co 25 and TNAU Ms A X IL
105 were identified as the best hybrids for grain yield on the basis of per se performance with high

heteratic expression,

The practical exploitation of hybrid vigour and
guanium jump in yield in sorghum was the resultant
product of the discovery of the cytoplasmic genic
male sterility in sorghum. To understand the extent
of the heterosis possible in the series of crosses, the
present study was attempted and the experiment
was conducted at the Millet Breeding Station,
School of Genetics, Tamil Nadu Agricultural
University, Coimbatore.

MATERIALS AND METHODS

A total of eighty one hybrid combinations
involving nine male sterile lines viz., 2064, 2077A,
2219A, A2A, TNAU Ms 1A 3002A, 3003A,
3006A and 3030A and nine resloers viz..‘_Cﬂ 21, Co
25, Co 26, TNS 30, TNS 32, TNS 34, IL 101, IL
103 and IL 105 was studied during summer, 1989,
Each of the hybrids and parents was raised in three
row plot having a 3 m row length with a spacing of
45 cm » 15 em in randomized block design
replicated twice. Data on days to 50 per cent
bloom, plant height, panicle length, -number of
leaves per plani, panicle weight, number of grains
per panicle, 1000 grain weight and grain yield per
plant were tecorded on five randomly selected
plants in each replication. The hybrid vigour was
estimated over mid parental value as per standard
procedures.

RESULTS AND DISCUSSION

The mean performance of days to 50 per cent
bloom ranged from 53.5 to 84,0 days for lines and
61 1o 75 days for the testers. Among the lines,
3N50A was the earliest and among the testers, IL
105 was the carliest, The hybrid means ranged from
53 to 79 days (Table). A similar situation was
reported by shankara Gowda e al, (1972).

The mean performance for plant height ranged
from 84.20 (3003A) to 122.20 cm (TNAU ms 1A)
for lines, 124,90 (IL 105) to 226.20 cm (IL 101) for
testers. The height in the hybrids ranged from
117.30 (A2A X IL 101) to 225.15 cm (2077A X Co
26). Seventy out of eighty one hybrid combinations
exhibited significant positive relative haterosis, the
range being 4.29 to 64.86 per cent. The highest
relative  heterosis was  exhibited by the
comibination 3002A X Co 21 and the expression of
hetersis in seventy out of eighty one hybrid
combinations over mid parental value (Table 1)
support the views of Lazanyi and Bajai (1986) and
patel er al, (1987) that there exists considerable
heterosis for plant height.

The parental means of panicle length ranged
from 24.15 10 37,20 cm for lines and 19.95 10 31.30
cm for testers. All but five hybrids showed
significant positive relative helerosis and the cross
2077TA X IL 103 recorded the highest value of
51.37 per cent (Table 1). Deasi et al, (1985) and
Patal et al, (1987) reported high heterosis for this
trait which confirms the present results.

The mean number of leaves per plant ranged
from 6.90 to 13.80 for lines and 9.30 10 14.00 for
the testers. 2077A among the lines and and Co
25among the testers recorded the highest number of
leaves per plant. The means of hybrids ranged from
740 tu 14.60, The hybrids 2077TA X TNS 34 and
2077TA X TNS 32 recorded the highest leaf number.
Significant positive relative heterosis was observed
in nincteen hybrids the deviation being 5.80 to
34.50 per cent, the maximum was observed in the
combination A2A X TNS 32: Earlier, Suradamani
(1982) observed uwpto 118.50 per cent relative
heterosis,
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Table 1. Relative lieterasis For yield and yicld componcols

. Duyssod  Pamicle - Temberoft poige  NUMOCOl g
Hyhrids Plant height b{unm length If-‘n:lzr; {mr weigh F;:!Ect;:r w:igum Grain r{dri
) 2) (3) (4) (5) (6) il {8) (9)
2964 x Co 21 2577 2000%* 2534 605 2686" 801 579 0.14
26A x Co 25 a5 G23TF 17.20% 076 41320 . 362 2074 24260
2964 » Co 26 330 T8I% 21220 (1604%T 24.94%r 769 0.22 437
296A x TNS 30 16,69+ 120 4l40'* 708 65.05**  S622°%  -1493°" 3245
296A % TNS 32 16427 B00*T 3174 3.57 80724 4121**  1R09°% . 6BS8Y
206A x TNS 34 3231% A7t 318S* 231 69620 3223 1282 4600°*
296A x IL 101 JB70%T 408t 3369 20324 RIS 111340 2643% 54247+
206A x 1L 103 12330 006  4470% 323 0DO0**  GROET -10.50% 6216
296A % 1L 105 43685 36T 870% 1944 7330%%  3IT6FT 1402 4B.660
2077A x Co 2 S0.86%*  -1322%%  3393** 476 . 6L.I8** 275 2641** 394"
2077A x Co 25 3472+ -188*  1591%r 000 3558 013 7.85%% 9,55
2077A x Co 26 50884 -166°  2623** 039 4452 3646  164T**  51.56°°
2077A x TNS 30 [341%0 2297 12830 _J488%*  27,05%%  4470% 296 4443w
2077A x TNS 32 26.76*  -1593  2381°* 2083 24.76* 6.91 06E 35664
2077A x TNS 34 5640 323 1708 5.80 14564 3253  -880% 2307
2077A 1L 101 -5.05% 260 3208 -187  1461% 2555t 174100 . |238
2077A x IL 103 43.04% 358 SLTT™t 000 3BT 4l6 285 5712
2077A X IL 105 SO6% 4345 2020% 20697 6182 1472t 3831 6671
2219A x Co 21 40.08%  -456*  2064** 751 95.51%  5301**  3A471** 9597
22194 % Co 25 2396 -9.09%* 1.88 545 525 073 9.95¢ 3.56
22194 % Co 26 03 5264 1607 547 9,28 16.72 211 3.40
2219A x TNS 30 1759 -1075%  30.58** <652 5503 3172 2386 632
22194 x TNS 32 26.10% 7884 2028% 440 2325%% 1,49 1277% 1839
22194 x TNS 34 18.98% 303" 1067% 183 985  5080%%  2338% 057
22194 % 1L, 101 6940  630M 2647 230 3085 2343 0.12 576
22194 x IL 103 41847 1235%  4404** 583 8BE9™* 0005t 627 49,35
22194 x IL 105 0064 -B4TH IT.A5%* 115 4553+ 1.38 026* 3405
A2A % Co2l 49500 AQT 279)% 370 12278%%  GI50%= 3821 9059
A2AxCo25 49274 L1103 555t L7700 1378 S163* R2% 253
A2AxCo26 15504 .325%  766% 2632t -1100  -3031** 15090 2572
A2ZA x TNS 30 713% 200" 2065 LT3 17.51 73 4243 837
A2AXTNS 32 4157 330%  T47*% 34500t 32567 4497 668 2528
A2A X TNS 34 2024%%  S24%r T 22717 1473 S 2507 1403
AZAxIL10] 3053 -L19 1612% 2525 2721 AN $23 37780
AZAXIL 103 45T 1S9 1759% 1897 6423 32,12%% 5338 2580
A2A xIL 105 0.59 4680 G1gm 491 BOSS*T  27.00*  35T7%  89.63*
TNAUMSIAXxCo2l  2422%*  -119  2060**  9.8*  3499* 4985  |7.03** 2582
TNAUMSIAxCo25  £70%%  .870% .38 £17% -2546**  -36.00%  -2343** 2872
TNAUMSIAxCo26  1002%%  -347% 93 §o3*=  2227*+  -IL1§  1968%*  -30.02%*
TNAUMSIA x TNS30  23.44% 472 310 10.14%  1683*  15.87* 788 3L02*
TNAUMSIA R TNS32  38.02** 000" 033"+ 2585  S388%  S7.02*¢  2078%* G763
TNAUMSIA xTNS34  1835%% 448%™  .737*  .622*  2131** 244 -1628%  1677*
TNAUMSIA xIL 101 20.58%  .6.02%%  2484"= 250  [504%*  37.10%*  -1628%*  19.98%
TNAUMSIA xIL 103 24.41%* 415" 3|97+ 0.44 14.00 835 1.40 13.32
TNAUMSIAXIL 105 4500 D00 2027 1168 11461%*  TLSI™ 340I%* 12158
3002A x Co 21 G486%  328* 6270 1250°*  483T** 814 4058 #2529



Heterosis For Yield and Yicld Components (45

Mablel. {Contd.,)

() (2). (3) (4) (5) 6 (D (8) 9
3002A Co 25 7098 47 9,324+ 042%%  6858%  S606%*  20.58** 7774
3002A % Co 26 25.28% B0 6.04% -2.94 279 2.55 -7.90* 16.73*
30024 x TNS 30 5310 24.06%%  2022% 267 10.26 -1021 8.33 -0.05
20024 x TNS 32 6.56%F 2557 26.50%* 270 G427*%  3208%*  1749%% 48720+
30024 x TNS 34 1.93%  2088% 14344 1.36 9.05 SB.607 28314+ 593
30024 x 1L 101 -1.95* 429%  1596%  .043*. 3584+ 15.99 1064 29.48%
30024 x 1L 103 3035 4230%% 4605+ 10.62%* 5.40 2697 21.86** 675
3002A = IL 105 [1.30%  1440%*  28.13%= -6.21 T2TIF 2829%  34.80%%  TRE9*
30034 x Co 21 -1.65 43.04%F 1377 1000* T200% 2473 3087**  57.86%°
3003A x Co 25 1170 18.02=* 461,  S13T7E** -1595 3797+ .820*  -44.02**
3003A x Co 26 S06% 2354%  [T.19%* -6.80 -3.89 1168  -23.11%¢  .20.44%*
30034 x TNS 30 S.64%F 20139 16.90** 370 52.07% -5.48 2.41 -10.80
30034 % TNS32 J44%  IRI0% 123t 260 2497 1875 47T 15.09
3003/ x TNS 34 428 273 975% 3.4 -4.28 26.04%  3926%*  -26.50%
30034 x IL 101 -1.96* 041%F 18767 -4.67 48.18%  34.52% -5.98 16.27*
30034 x 1L 103 11.02%%  3774**  28.04** -0.47 111.47%% 3378 -1098**  9389%F
30034 = 1L 105 5400 3209%= 13670 0.56 37.20% 274 11.397¢ 18.40
30064 % Co 21 456%*  4820%*  18.88%F 1628  36.36** -5.46 33300 2962
3006A X Co 25 g07%% 2295**  8.85% 959  .]3.56% 2039 6.80 18,68
30064 x Co 26 7264 3296% . 1208 -2.00 0,28, 7.25 B.56* -3.93
006A x TNS 30 041 19.88** 733" 16.94%¢  +80.54**  5338= 2267~ 8795
06A x TNS 32 0.09%  2830%% . 21.87** 1.66 22.48%* 10.60 1.08 16.93
I005A x TNS 34 2728 25.01**  19.007* 22,30 FLT6* 30.57%* -449 26,74
30064 x IL 101 -3.53%4 115 20.60+* 355 13.50%+ 1.84 484 796
30064 x IL 103 £30%  4053*%  19.91% 439 37.21%%  28,17%%  4147** 12.22
30064 x IL 105 .5.40%% 31367 1943 8.67° 38.16% -5.38 24.55%* 20.36
30504 x Co 21 171 $095%*  ILIS*™  [829%%.  G057**  49.79%*  1§72*% 402"
0504 x Co 25 B9S2 15200 0T 022 8.02 961" -4.69
30504 x Co 26 S000 . 34054 2039 0,00 10.38 6.66 533 AL19
30504 x TNS 30 g70% 32850 3034** - 286 49324% 3457t 1127 5528
30504 % TNS 32 508 32637 3185w 173 4274+ 10.56 6.55 2109
0504 x TiNS 34 6830 2334 3320 -5.26 3983 TR29** 1966  3E.440e
30504 x IL 101 4AS% J1441% 2951 .1600%* 1701 3953 -11020e 15.18
30504 x 1L 103 0.00 0.56%  42.09%* -3.55 §301**  5297*%  3900°" 11504~
3050A x IL 105 AROPT 28830 15T -3.03 50.23** 18.43 19.03*  S0.51°*

*& Significant 2t 5 per cent level
* Sienificant at | per ceat level

Considerable amount of haterosis was also
observed for panicle weight. The parental means
ranged from 22.85 t0 99.61 g (2077A) for the lines
and 48.52 10 136,40 g (Co 25) for the testers. The
pancile weight of the hybrids ranged from 47.65 to
173.28g, (296A X IL 101). The highest relative
heterosis was exhibited by A2A X Co 21 (Table 1),
A high percentage of heterosis upto 78.60 was
reported by Palanisamy (1977) for this trait.

The parental means for number of grains per
panicle ranged from 1161.30 1o 3339.50 {or lines
and 1361.70 to 3810.90 for the testers. Line 2077 A
and the tester Co 25 had more number of grains per
panicie. The grain number in the hybuids ranged
from 1012.00 1o 5005.40. The cross 2964 X IL 101
ranked first. The cross. 290A X JL 101 showed the
highest relative  TDieterosis,  Singhamia  (1980)
recorded 38.01 per cent average hieternsis for this






