Breeding 92

Genetic structure of twe sunflower populations

(1.2) £
Maria Regina Gongalves Ungaro & José Branco de Miranda Fitho

(1) Seclio de Oleaginogas, JAC, Cx Postal 28, 13001-970, Campinas, SP, Beazil
(2) Wrth research grants from Nationat Research Councit, CNPq.
(3) Instituto de Genética, ESALQ/USP, Cx Poctal 26, Piracicaba, 8P, Bmzil

SUMMARY

The work included the evaluation of two sunflower population (A and
B) after the second and third cycle of intrapopulational recurrent selection
based on half-sib families. The following traits were studied: FL- days to
50% flowering; PH- plant heigh; HD- head diameter; Y- yield in g/plant;
Ah- resistance level to Alternaria disease; OL- oil confent.

The highest heritability coefficients were obfained for days to 50%%
flowering (A= 78.96 and 91.94; B= 72.95 and 83.85) and for plant
height(A= 48.64 and 74.23; B= 56.54 and 72.35, respectively for second and
third selection cycle) wich also presented the highest b value, thus indicating
a very good chance for selection effectiveness. The additive genetic variance
found for A and B were, respectively: FL=25.59 and 12.98; PH=265.12 and
178.53; HD~ 32.88 and 34.59; Y= 53.24 and 67.20; Ah= 0.017 and 0.012
for the second cycle. For the third cycle the values were: FL= 26.20 and
12.01; PH=395.78 and 392.96; HD=2. 93 and 3. 86; Y=359.25 and 336.99;
Ah=0.052 and 0.035.
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INTRODUCTION

The genetic base of quantitative traits in sunflower populations, as in
many other species, must be known in order to maximize the effectiveness of
selection. SINGH et al. (1977) studied eight fraits in 18 open-pollinated
varieties and found that yield and plant height showed the higher variability
among populations, with genotypic coefficient of variation of 19.4% and
10. 7%, respectively. FICK (1978) concluded that the genetic vanability for
grain yield is very high in sunflower. Nevertheless, as a complex trait, grain
y:eld 18 highly affected by environmental factors so that ifs hmtabllxty is low

- in general, eventhough heritability coefficients as high as h?= 0.57 has been
reported ( PATHAK ,1974).

VARSHNEY & SINGH (1978) also reporfed on high genetic
coefficient of variation for yield (15.0%) and plant height (12,9%) among 32
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; open-pollinated suntlower populations. However, the genetic variability for
: - head diameter was relatively low among populations. .

- MOUTOUS & ROATH (1985) concluded that nonadditive genetic
effectsisan impormnt source of variation for plant height, as indicated by the
high heterosis in F; crosses. MILLER et al. (1940) estimated that 50.0% of

. the total variation was explained by oil content in a multivariate analysis,
indicating the high heritability of the trait, largely based on additive effects,
although dominance for high oil has been reported (FICK, 1975). -

The effectiveness of recurrent selection based on halfsib families was
repoi'ted by ORTEGON & SCOBEDO (1985) for grain yield and oil content
in three populations, and by - ESCOBEDO et al. (1988) for gram yield, after
three cycles in four populations.

.Induced mutations in sunflower has been of restricted use, and
altough some succesfull resulis have been reporied, as the increase in seed
weight (SAVIN & STEPANENKO, 1988) , oil conteni (CUETKOVA ,
1970; SAADAT et al., 1974) and hgher resistance to rust (LOFGREN' &

- RAMARAGE URS, 1982) In Brasil, SILVEIRA (1988) observed a higher
varisbility in a subpopulation submitied to gamma ray madmhon, as
compa:edwﬂhthe control subpoprﬂauon.

ZMATERIAL and MZETHODS

Two samples (subpopulations A and B) were taken from the French

germplasm named PIGB, a population characterized by intermediate plant

* height, early flowering, high variability for head diameter and plant cycle,

‘with small and black akenes. The subpopulation A was recoinbined in an

~ open-polinated isolated block, from wich half-sib families were obtained. The

seeds of the subpopulation B were irradiated (18kr gamma rays) and

submerged in water before planting in isolated block, from wich half-sib

families were obtained. Results of the first cycle of recurrent selection based

on halfsib progenies were reported by SILVEIRA (1988) for both
subpopulations A and B. ‘

In 2 and 3™ cycles of recurrent selection, 100 half-sib families from
subpopulations A and B were used. The comercial hybrid DK-180
(infermediate cycle, tall plants and high n‘?rxeld) was used as check. The half- .
sib families were evaluated in 1991 ( 2* cycle) and 1994 (3% cycle) in 10 x
10 triple lattice experiments, using row plots 4m long and spaced lm
between rows and 0.25m between plants within rows. The following traits
were analysed: days to flowering, plant height, head diameter, gram yield, oil

. conient and resistance to Alternaria sp.
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RESULTS and DISCUSSION

, The means of six traits shown in Table I for half-sib families in two
cycles of selection indicate little higher values for subpopulstion B
(irradiated) as compared with subpopulation A (control). In fact, the contrast
B vs A, in percent of A, in cycles II and IIT represents, Tespectively, 11.8%
and 5.0% for grain yield, 0.2% and 2.6% for plant height, 4.4% and 4.7% for
head diameter, 7.1% and 11.5% for Alternaria notes and 1.0% and 11.0% for
days to flowering; the oil conten in subpopulation B decreased 3.1% in
relation to A in cycle II. From Table I, the effectiveness of selection from
cycle I to cycle I is also evident, particularly for grain yield and head
diameter, with realized gain of 38.2% and 16.8% in A and 36.0% and 17.8%
in subpopulation B, respectively, in relation o check.

The estimates of coefficient of variation (CV) (Table IT) were between
20% and 30% for the two subpopulation in the two years. The lowest CV
estimate were for days to flowering. The genetic coefficient of variation
(Cvg%) were fairly high for yield, varying fiom 13.8% to 14.9% (Table I);
lower estimates (Cvg% < 7.0) were fmmd for the other traits. The coefficient
of heritability on progeny mean basis (h ) varied from 25.2% to 91.9%
among traits and subpopulations, sowing good perspectives for recurrent
selection within population. ORTEGON & SCOBEDO (1988) also reported
a high estimates for heritability in several traits.

The estimates of the additive genetic variances (Table II) were higher
in subpopulation B for days fo flowering and plant height in both years. For
yield, the estimates were appatenﬂy equivalent in both years, although the
expression of the additive variance were much higher in 1994. In general,
there were no evidence of higher variability in the irradiated subpopulatmn

(B), as compared to the control (SILVEIRA, 1988).

The ratio b= Cvg/ Cve showed higher estimates for days to ﬂoweﬁng
(b> 1) and plant height (0.56< b >0.98) indicating more effective selection
- for those traits.

The relative yield for both subpopulations and high expression of

genetic variability for most of the traits suggest that recurrent selectlon can be
effectively accomplished in both subpopulations.
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Table I- Mean results obtained for subpopulations A and B and for check , in
the 2°¢ and 3 cycles of recurrent selectzon.

Popul. Year yield plant  head ol  Aliernaria . 50%
" g/plant height diameter content  notes?  flowering

1991 26.55 12199 1535 4250 2.65 59.3

A

B 29.67 12225 16.02 41.18 2.88 604

T 44,53 13749 1861 44.53 234 759

‘A 1994 5895 14341 2023 1.57 55.7

B 6188 147.10 21.19 B N 618
T 60.30 18920 2040 45.00 2.00 72.0

# Notes: 0 (resistant) to 5 (susceptible)
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Table @I- Mean cstzmates of genetic: cociﬁqcnt of variation (Cvg%), environmental
coefficient of variation (Cve%), ratio b (CVg%/CVc%) thc cocfficient of herrtabihty
(h%), progenie, aditive and phenotyptc variance (621, , cﬁ o5 )for fnc analysed traits in
thetwo selecﬁoncycles o

Popul Year Cwe% Cvg% b W % o4 %

Days to 50% flowering S T e

A 1991 399 418 1.02 7664 640 . 2559 835

B S 314 0 298 095 7295 324 1298 .. -445

A 1994 {2;35;3:’“460’-,“,; 196 9194 5.{55; 12620 ¢ 712
B S 213 280 131;5:83.35 300 1201 - 358

A 1991 2918 1374 <o.47~ '3996 1331 . 5324 - 3331

B ‘ 2728 1381 051 4348 1680 . 6720 3864

A . 1994 2027 1609 079 6538 89.81 35925 137.30
B . 2033 1486, 0756157 . 8425 . 33699 13682

Plantheight = o |
A 191 1188 667 056 4864 6628 < 2512 13627
B .. 829 546 066 5654 4463 17870 7894

A 194 708 694 098 7423° 9894 39578 13329
B 722 675 092 7235 9824 3929 13578

Headdiiihefer S D N S R S L N
A 1991 . 1344 591 .044 3671 822 3283 224
B 13.81 580 042 3463 865 3460 @ 249

A 1994 “78251..423'“' 054 4665 073 293 157
B 79 46t 0% 03 0% 3% 191

Alernariainfection . o
1991 946 335 035 2737 429 1689 1520
o 811 2730 034 2522 299 116Y T 1159

1994 1010 728 072 6154 1309 5200 - 2200
. 1004 532..053 4573 879 3509 - 19.0¢

Wy W




