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HETEROTIC STUDIES IN SPRING WHEAT

R.K. 5 RATHORE!

and 5.5 CHaAUANY

in & line X testar cross, heterosis was studied in 24F; hybirds ol two Triticum
fimopheevi - based Cms lines of Indian cultivars with different mutated restarer lines

of exotie origin, The hetorotic potential over mid and better parants was

present in

many crosses tor yield and Its components, Maximum heterosis was noted lor 100 -
grain weight followed by yield per plant. Next in descending order were grains per
spike, spikes per plant and spikelets per spike. Fourtean out of 24F hybrids showed
highly significant positive heterosis over mid parent for grain yield. But incidence of
significant heterosis over better parent remained a limiting factor due 1o the efiect
of male sterility in hybrid combination. It was shown that heterosis for grain yield may
ba an outcame of the expression of heterosis for certain or for all component studied

depending upon the cross combination,

Heterosis in wheat was first reported
by Freeman (1919), Since then occurr-
ence of this phenomencn has beep
studied by several workers (Pal and
Mek Alam 1938, Gandhiet a/. 1961
and Hassanein et a/. 1974). Suggestions
to exploit hybrid vigour in this naturally
self pollinated crop were accelerated
with the discovery of cytoplasmic male
sterility by Kihara (1951) and male
fertility by Wilson and Ross (1962).
Until recently it was believed that
amount of heterosis in wheat was insu-
fficient as reviewed by Briggle (1963)
and Milohnic (1967). Now a number
of wheat workers approved positive
incication of heterosis in grain  vield
and its components (Lin and Pan, 1982
and Li et &l ,1982). In the utilization
of hybrid vigour In commercial crop,
only vigour over better parent is of
significance. This paper was designed to
examine heterosis effects over mid and
better parents . for arain yield and its
components among Fi hybrids of cms-
lines and restorer lines.

‘MATERIALS AND METHODS

The experiment wasconducted st
R. 8. S, College Agricultural Research

Farm, Bichputl, Agra during rab/ season
of 1981-82 and 1982-1983. Twenty-
four F, hybrids were developed by
invalving two 7 timopheevi-based cms-
lines of Indian wheat cultivars (cms-WH
157 andems-HP 1102) and twelve mut-
ants (M«generation) of R-lines namely
R 1(Wilson 8156), R 2 (3401/178468),
R3 (PEfyq 54/42267A) and R 4(R 3401)
obtained from cargill Research Farm
colorado, U.S A. As per line x tester
programme of kempthoine (1957),
each restorer was crossed to each cms-
line. by manual pollination. In next
season, Fi hybrids together with their
parents were sown in randomized
block desion with three replications.
Each entry was represented by one row
of 3 metres long at 40 cm apart. Plant
to planl distance was 8-10 c¢cm. Fartj-
lizer was supplied at 120-90-40 of kg/

ha with usual agronomic practices.
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Table: Mean performance of hyb
and its compongnts
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‘Spik&le(s{sp’i_kn " "Mc.-

Cross Gonotypes Mean Spikes/plant Miona ) ,
no. Heterosis aver : He}'ero'sis over . - |
M.P. B.P. MR T BR
1.R2 1973 2082 - 120" 17,07 —B.80M . i-.aE3te’ .40
2.R2(26K)a 513 657H 038 1847 073 . =2.47% 22
3, R 2(25K)b 16.20  1.67 —3,57 . 1773 —7.64%, =921** 2T
4R 3 (4% EMS) 1593 —572¢  —14.88% 1787  —2.90%  =529¢ 37
6. R 1 (4% EMS) 1587  6.97%* §.260 1720 —6.15%% -85 43,
6. R 1 (3% EMS)a 1827 2345 2046% 1907 2%, 100 28
7. R 1 (.3% EMS)b 1273 —1238% —1552*% 1973 11.28%  asstt g
8. R 3 (4% EMS+ 04% NMU) 11.93  —B.91%%  —2083% 1633 —278% —1146% 27,
o R 1 (4% EMS+.04% NMU) 11.93 —579%  —2083% 1720 . —3.1g%¢ —Bgst 42
10. R 2 (.05% NMU) 1633 17.79% . 1234 647 —6A4Y =277 3
11, R 2 (.08% NMU) 1827 —5a7%  —1127%  17.67 6219  —G41r 3
12. R 3 (.25 Ki) 1241 —1005% —1731% 1767 6.5  —g15Tr 3¢
13. R 2 18.53  4.51 369 1773  =3.97%  —487% 40
M. R2(25Kr) 8 15.93 213 —1086% 1400 —2251°% —23.62%F 2
15, R 2 (26 L) b 1460 —1577%% —18.291% 14,00 =—23.84%%  ~2626%* 1. |
16. R 3 (.4% EMS) 14.87 —1876% —2066* 1420 ~-21.69%F —2253%¢ 29.
17. R 1 (.49, EMS) 16.33 —554*  —1421%* 1540 -—13.81** -1588** 33¢
18. R 1(.3% EMS) 1620  —0.21 —93a% 1400 -2391%  —2020% 28
19. R 1 (3%EMS) b 16.80 1.86  —11.58%* _17.80 197 . . —2.89%* 39
20.R 3 (4% EMS)+.04% NMU 19.00  31.03%%  632* 1513  —847%* 21745 21
21. RY (.47 EMS #.04% NMU) 12,53 —1080% —20.99 1547 . —11.628%  —16.48¢%  20.
22, R 2 (.05% NMU) 14.67 -3.93 -17.96** 1853 6.92% 1.09 23,
23, R 2 (0.4% NMU) 12.87 -2662** -2803* 1667  1.83 -905¢* 19
24, R 3 (25 Kn) 16 00 396  —10.46** 1587 . —4.03*" 13.42¢¢ 26
5. E. 1.7014 0.6598
C.D. &t 5% 4.7882 1,8484
C.D. at1% 6 3762 24614
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Table J.:-:mi
-G talns/spike Mean 100-grain weight Mean Yield/plant
Heterosis over Heterosis over Heterosis over
o MP, H.P. I.P, B.F. M.P, B.P.
34, 57%+ —~32.74%% 4.50 1434 21.62%% 23.87 101.92% © (.54
—21.88* — 60,943 5.40 1334 17.27%% 16.93 16.81%% —41,54%¢
—10.28% —55,14%% 6.37 163 3167 20.90 18.86%* —40.56%*
39.87%% . —30 07¢* 6.03 1764® 37.08%#* 24.43 108,73 4.84
50 06** —24 g% 6.23 2433 71,62%* 2273 70,20%  —14.86%%
-6 11 —53 39 6.37 192%¢ 45,653 13.83 14,331 —42 8507
—65.98 —53.824% 567 209t £4.40%% 683  —43.64%% —71.83%%
43.66%* —43.72%% 617 222%% 60.83%* 16.40 30.14%F —34,74%%
38.96%# —48. 70 4.87 126%% 13 Q2%¢ 16,83 27 69** —36.15%¢
a5.60%® —d44,16%¢ 6.57 1657%* 25 GO 25,53 115.17%* 7.58
44 76%% —4d, 250 610. 108%% 3.619% 14.47 —25.86% —£2.94%
56 63 =3231%* . 603 113%# 6.34% 13 80 5.30 —47.34%¢
52 6ot —23,70%* 4.13 1234+ 11.62%* 20,83 75.66%* —12.22%¢
—24.47%% —Ga.23%? 547 136% 17.624* 14 80 2.88 —~48,54%%
— 52 52%e —76.26%* 5.50 12p%# 13.87¢% 15.37 —12.61%* —56.45%
10,047 —44 5a¥* 500 129%+ 14,49 18.33 B7.37%% 21 g
16.28%* —41,42%% 563 208°*  B234** 23,10 73.09% 1334
7.42 —52.53" 5.43 1494% 24.25%% 12,82 H0E%  —4p.0pes
B0.71%% —=24. 54%% 5.07 1764 37.87* 14.80 43.00% —28560
15.63%% —5Q.26%* 5 50 1874 43,60 11.23 —5.07  —57 5ast
18.77+% —66.88%* 5.50 1656%% 27.90%* 1187 -8.23 —61.64%
—12.20% =56 11%¢ 6.10 130%= 15 12%* 24.47 10.18%* —6.07
=21.90% —60,95%* 5.40 B4¥* —B.00%* 7.67 =61.51%* =80, 76%%
14 12%% ~27.13% 5 50 94t _2.99% 1117 —15.40%¢ —57.7%4
3.5401 0,981 3.15E6
9.2628 5,9628 8.8889
13.2671 13.2671 118370
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Observations were made on 10 rand-
omly selected plants from sach repli-
cation, Data for each character studied
siatistically analysed on mean
basis. Heterosis over mid and better

parents Was compuied.

were

RESULTS AND DISCUSSION

The percentage of heterosis for
yield and its related components
(Table 1) revealed that out of 24
hybrids, showing positive
heterosis significantly  surpassed mid
parent values ranging from 14,33 (Cross
No.6) to 115.17 (Cross No.10) for
grain yield per plant. Only four crosses
numbering 1, 4, 10 and 22 showed posi-
tive heterosis over better parent but
remained  statistically in significant.
The cross number 10 (cms=WH 157
x R 2 (0,05% NMU) showing highest
heterotic potential over mid (115.17) and
better (7.58) parents was also found
to have highly significant heterusis for
spikes per plantand 100 - grain weight.
This cross also showed highly significant
negative heterasis for spikelets per spike
over both the parents and for grains per
spike over betier parent only The cross
number 20 cms-HPF 1102 = R 3 (.4%
EMS+ .04% NMU) had highest (31.03)
heterosis for spikes per plant over mid
parent and gave significant value for
vield per plant. This cross having
highly significant negative heterosis for
gtains per spike showed
heterosis for 100-grain weight.

fourteen

positive

- parent,
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fested, highly significant

['Uul.'-"j'i‘fﬁﬁﬁf"—l

For spiklets per spike, musr nf'
the hybrids exprassed neuath.ré he!eru-
sis. However, cross No, 7 l:rns-WH
157 x R 1 (.39%EMS) b; had T:Iigh&st
heterosis over both the ‘parents im_
this character. Although l'E_BtEl'IIJﬁiS_ for
spikes per plant, grains per spike and
yield per plant wasinnegative direction it
might . have been due to sffect of male
sterile  cytoplasm of femals parent in
these cross ﬁumbinalinns. Thﬂl"ﬁ'i;]hl?
positive and negative significant heterusts
for 100-grain weight and grains
per spike in this cross and in some
others seems to have appeered due to
augmentation of photosynthetic assim-
late from sterile spikelets towards
fertile spikelets,

Overall highest heterotic ' response
was. observed in 100 - grain weight
where almost all the "hybrids mani-
values over
both mid and better parents. Other
characters in descending order were
spikes per plant, spikelets per spike
and grains per spike. For spikes per
plant six and five crosses exhibited
signilicant positive halgru_sis over mid
and better parents respectively. Cross
numbers 1, 6 and 10 had significant
positive heterosis over both the parents,
The same-was noted for cross number
7 for spikelets per spike. For grains per.
spilce, thirteen crosses exhibited signi-
ficant positive heterosis over mid parent,
but none could do so over better
Crosses showing desirable
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- heterosis for one character did not dis-
play positive heterosis for one or more
characters related to yielding ability of
the strain. Lin and Pan (1982) and Li
et al. {1932] also analysed F: hybrids

of T. timopheevibased cms - lings to |

different fertility restorer lines and
reported significant positive heterosis for
spikes per plant, grains per spike, 100-
grain weight and average yield. Mikala
(1982) also evaluated 29 hybirds over
two years wnd concluded that hetarosis
was affected by environment as well
as by ‘genotype.

It is evident from the study that
considerable amount of heterosis was
oblained for grain vyield in certain
hybrids, whereas, most of them mani=
fested little or negligible heterosis.
This ‘may be attributed to involvement
of complete sterile female parent and
capability of restorer’ lines for fertility
restoration. Since production of hybrid
wheat will depend on the use of
the male sterility, expression of heterosis
may be affected by male sterilie
cytoplasm. It is concluded that heterosis
for grain yield may be a consequence of
exprssion of heterosis for certain or for
all characiers studied. Hence, study of
individual vyield component might
contribute good information for vyield.
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