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thn s;amatmg the reciprosal recurrent sclectmn methnd fn;r s:mu]tan:-
ous improvement of general as well gs speciiic combining ability, Cemstock et.ah
(19!49} discussad theqratical aspncts of the use of the method fcr the improve-
ment of-an adupted ,ﬂmbh gross bybrid. Based cn the fact thet advanced
genexation of single Crosses of a depble cross preduces as good combinations
as the single crosses themselves, it was visualized that reciprocal selection npplmd
1o such generations would improvethe hybrid. Lonnquist e¢ al. (1956) extended
tha gk of the.metiod for the improvement of synthetics and practised several
sclaction, G}'GJES Dovglas et ol (1961) described the pmp:dure as the most
promising method for- increasing the gene frequencleu m a heterorygous
population, Thomas and Grissom (1961) obtained greater mean values of the
two populations of popcarns for yicld, popping volume and lodging resistance.
The present paper reports a similar étady for the improvement of a well adapted
cumme:clal double gross hybrid Ne. 39.

MA.TERIAL AND METHODS

Smglp c:pi# nmmts & C 93 and 85} of the double cross No. .59 were
seiectad in Fa generation to serve 45 the souccs material for reciprocal sejection.-
One hundred plants were selected, on-the basis: of desirable cheracters, from
ezch source. Reciprocal selection cycle was rug 48 suggested by Comstock
et &, {1949}, The selected plants were suml]taumusly selfed and out-grosted
to 5 plants-taken at random, Giving allowance for the meortality and other
factors, ‘only 80 selfed plants along with their- pespective out-crosses were
harvested after maturity from each source, The seed of the 5 out-crosses was
mized and B representative samples {iccluding one check) frem the respective
sburcen were taken for field evaluation, A yield irial was laid cut in & quasi-
fntmsl design; tﬂ test the ouml:umng nbﬂlur of - each EOTTLE. I.‘.lata on yield
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APPLICATION 0F RECIPROCAL SBLPCTION.IN MalZE ¢l

per plant (dry grains) were recorded and analysed statistically.

- The selfed parents of the 10 top yielding hybrids of céch aource were
selected to build up-the two parental stocks, for the developnient of a hybrid,
taking one sourcs as tale and the other as female, ‘The hybrid thus obtained
was fested against regalar hybrid No. 59 and the local open pollinated maize
variety.

EXPERIMENTAL RESULTS AND DISCUSSION

(I}  Grain yield for top crosses. between Fj of single cross 85 and .single
crose93. . . R
In the frequency distribution (Fig, 1), mean valve of the check 1.7%
pounds per plot was used as the zero class value, and the other clasics were
separated by the critical differences at § per cent each side. The distribution
showsd that all, but thres top'r.:msses, had betier yield than the check by an
amount greater than one time the critical difference. Ten of the top crosses
showed an increase of yield by an emount greater than twice the critical difference
over the check yield. Tweaty-thres “crosses differed by an amount vp to. two
times the critical difference and the remaining surpassed by an amount yp to one
critical difference. On the basis of good performance (Fig. 2), the top ten
Nos. 63, 55, 11, 41, 5, 42, 19, 49, 43 and 25 were selected to build up the frse

synthetic source material “A’,
(B)  Grain yield for top crosses. between Fa of single cross 93 and single
cross 85, ' ! . ' =I '

_ The mean value of check jn the frequency distribution (Fig, 3} was 2.07
pounds, which represenied the zero class valus, The distribution showed that
74 crosses had greater yield by an amount aver one time the eritical difference
and seven had [ower yield by similar difference. The top yielding ten crosses,
namely Nos. 81, 77, 19, 63, 57, 58, 53, 54, 35, and 61, the values of which were
moze than four times the critical diference over the check (Fig. 4) wers selected
for source material “B",

The dry grain yieM per plot and per acre for the synthetic hybrid
developed after reciprocal selection and double cross hybrid No. 59 and the loca)
open poliinated variety are detailed in Figures 5 and 6, The analysis showed
that the differences of means between hybrids and the logal varicty were highty
significant. The highest grain yield 22,40 Ib. per plct (or 3713.60 Ib/acre) was
recorded in regular double cross hybrid No. 59 Which was at par with the syathe-
tic *hybrid which yielded 22.16 Ib per plot (3472.80 Ib per acre). Both the
hybrids were significantly better than the Jocal open pollinated. variety which
yielded 17.50 Lo per plot (308640 [b per acre).
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Jenkin (1940} proposed the method for the production of synthetic by
evaluating the lines in top cross performance. This method was further
-sdapted by Hayes 2f ol (1944), Kinman and Sprague {1945) and Loanquist
(1949) with positive resnits, - Lonnguist and McGill {1936) further tried to
improve the synthetics by running reciprocal selection cyele and conclided that
the productivity could be maintained in the advanced generations,

In the present studies the synthetic hybrid developed after veciprocal
selection was almost as productive s the donble cross No, 59 and both the
hybrids significantly outyielded the local open pollineted variety. The results
are in agresment with those obtained by Guarber (1931), who compared the
‘synthetic with local Open pollinated variety and found it superior by416.5
per cent.  Kiesselbach (1939) compared the synthetic in F; and F» with a locaj
open pollinated varjety and found it superior in both the generations. Lonns
quist et alf. {1956) stated “although severz]l hybrids were higher yielding than
the “Davis synthetics “but none was significantly high vielding.” Hayes et al.
(1944) reported simitar results about “Minhybrid™ which was found equal to
synthetic in yield and other characters, The present studies confirm these
findings, The evidence leads to the conclusion that synthetic hybrid developed
after one cycle of reciprocal selection from advanced generation single crosses,
was equal in performance to Hybrid No, 59 developed from fresh F; single
Crosses.
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