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Abstract

The subject of the study was interdependence of four inbred lines, two
sources of sterility (PET-1 and ANN-5) and certain plant or seed traits. The
traits monitored for changes were not only those of the inbred lines under
investigation but also of hybrids between them and of three restorers as well.
All four inbred lines were shown to have different values of the examined
traits, depending upon the cms source that had been introduced into them.
The majority of the traits had the highest values in the crosses between
maintainers and the three restorers.
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1ntro_duction

The discovery of cytoplasmatic male sterility by LEcLERcQ (1969), as well as
that of restorer genes by KINMAN (1970), VRANCEANU AND STOENEScU (1971) and
others, made possible the development of sunflower hybrids for wide use.

The cms source discovered by LECLERCQ is the basic one and is widely used-
in the sunflower hybrid production. Yet, the use of one and the same cms
source over and over again presents a great risk. What is essential, therefore,
is a more detailed research of the cms sources discovered so far and, at the
same time, an effort towards the discovery of new ones.

Researches of certain authors have so far been focused on monitoring the
changes in quantitative traits of the lines into which particular cms sources
have been introduced. Thus, SToJANOVA AND PETROV (1980) report that the
cytoplasm of Helianthus petiolaris has no effect on the biological and
economic characteristics of sunflower and, therefore, can be successfully

- applied in the hybrid seed production. Several years later, PETROV ET AL.
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(1985) suggest that the sterile sunflower analogs based on the H petiolaris
cytoplasm appear to be more susceptbee to broomrape than the maintainers.

PETROV (1990) reports that the PET-2 cytoplasm has no depressive effect

on the biological and economical characters and can, therefore, be

“successfully used in the hybrid sunflower production. However, the ANN-1

and ANT-1 cytoplasm affects plant height, seed yield per head and head
diameter and can be used in sunflower production within certain limits. :

The objective behind this paper was to make a step forward in these
researches. We are of the oplmon that it is of vital 1mportance to learn if the
~ genotype, cms sources and major agronomic traits in hybrid combinations
with different restorers really are mterdependent and if they are, of what
character this 1nterdependcncc is.

Materials and methods

The experimental material consisted of four mbred lines (L-1, L-10, L-14,
1.-19) and three restorers (RHA-1, RHA-2, RHA-3). The PET-1 and ANN-1
sources of sterility (by LEcLERCQ (1969) and MARINKOVIC and MILLER (1995),

- respectively) were introduced into all four lines and , in the course of 1993
and 1994, crosses were made between the cms lines and restorers. In addition
to this, restorers were crossed with maintainers from all lines. The stamens of
the maintainer plants serving as females were removed manually and in the
early morning hours.

In 1995, at the Experimental Field of the Rimski §anéev1 breeding station -
within the Institute of Field and Vegetable Crops, Novi Sad, the trial with the
full set of experimental material was established in a randormsed block
" design with three rephcatlons The spacing between the rows was 70 cm and
that between plants in a row 30 cm. During the vegetation penod Crops were
cultivated and hoed for the purpose of weed control.

At the end of vegetation period, head diameter (crn) 1000 seed mass (g)
oil content (%) and seed yield per plant (g) were established in the
laboratory.

Data processmg was done by ANOVA II (MSTATC program) and
treatment comparlson by means of LSD test w1th a levels of significance of
5%. :

- Results and discussion

Both sterile forms of the line L-1 had a significantly better performance
than the maintainers only with regard to seed oil content (Table 1.), whereas
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with regards to head diameter, the maintainers were significantly

outperformed only by the sterile form of the line with the PET-1 source. The

sterile forms of lines and maintainers did not differ as to 1000 seed mass and
- seed yield per plant.

-In regard to head diameter, seed oil content and seed yield per plant, the
sterile form of the line 10 with the source PET-1 had significantly higher
values from both the maintainers and sterile forms with the source ANN-5.

. The latter significantly outpcrformed the other two with regards to 1000 seed -
mass.

With line L-14, the sterile form with the source ANN-5 produced
significantly higher values than the maintainers with respect to all
investigated traits, whereas the other sterile form was significantly
outperformed with regard to head diameter and seed yield per plant. The
sterile form with the source PET-1 had significantly higher values than the

maintainers with regard to 1000 seed mass and seed oil content.

The sterile forms of the line L-19 had a significantly better performance
than the maintainers only as to seed oil content. Regarding all other traits,
the values of these forms were either lower or level with those of the
maintainers.

It should be noticed that the values of the majority of investigated traits in
crosses are the highest in the crosses between the maintainers of all four lines
and the restorers (Table 1.).

Regarding all the crosses, those between both of the sterile forms of the
line L-1 and the restorer RHA-3 had significantly higher 1000 seed mass,
whereas those between the sterile form with the source ANN-5 and the
restorer RHA-1 performed significantly better with regard to seed oil
content. The values of all the other crosses between both of the sterile forms
and the three restorers were either level with or lower than those of the
crosses between the maintainers and restorers.

Combinations between both of the sterile forms of the line L-10 and the
restorer RHA-1 had the highest values for head diameter and seed oil
content. With regard to the latter trait, significantly high values were also
observed in the cross between the sterile form with the source PET-1 and the
restorer RHA-3.

A similar situation was also present in the crosses between all three sterile .

forms of the line L-14 and the three restorers. Only the crosses between both

- of this line's sterile forms and the restorers RHA-1 and RHA-2 exhibited

significantly higher values than the rest of the crosses, namely with regard to
seed oil content. '
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-In crossing both of the sterile forms of the line L-19 with the restorer
RHA-3, highest values were detected solely in regard to 1000 seed mass. All
other crosses between the sterile forms and restorers produced values that
were either level with or lower than those of the crosses between the
mamtamers and restorers. ‘

To summarise, it can be said that the introduction of a cms source into an
inbred line brings about either an increase or a decrease in the values of
quantitative traits of the sterile analogs. The same is achieved by some
crosses between these sterile analogs and certain restorers. All of this points
to the conclusion that researches such as this should continue and ideally
come to include a greater number .of inbred lines as well as sources of sterility
and cover a greater stretch of time. For nothing should prevent the
replacement of one cms source with another, if it turns out to be
economically justified. :
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Table 1. Mean values and range of studied genotypes

T T a it

Head diameter 1000 seed Oil content  Seed yield per

: _ (em) weight (g) (%) plant (g)
1 L-1 M* 1897 B 4900 A 4860 B 4793 A
- L-1 P 2047 A 4670 A 5332 A 4993 A
" L-1 A 1840 B 5047 A 5452 A 5633 A
2 L-10 M 1633 B 3910 . C3342 C29.00 B
L-10 P 2690 A 5057 B 5164 A 5777 A
L-10 A 1563 B 6297 A 428 B 3030 B
3 L-14 M 1993 C4283 B 3999 B 4957 B
L-14 P 2123 B 5063 A 4175 A 4920 B
L-14 A 2227 A 5580 A 4243 A. 8610 A
4 L-19 M 2547 A 5393 A  49.84 C5873 A
L-19 P 1800 B 5083 AB 4474 B 4273 C
L A 2517°A 4510 B 528 A 5140 B
5 RHA-1 1363 B 2590 B 3579 C1633 B
|  RHA2 1543. A 3767 A 4680 B 2657 A
RHA-3 1223 C2627 B 4920 A 1643 B
6 L-1MxRHA-1 2753 A 5657 A 4635 B 9507 A
L-1PxRHA-1 2377 B 4880 B 4722 AB 6480 cl
L-1 AxRHA-1 2297 B 5083 B 4937 A 8233 B
7 L-1MxRHA2 2570 A 4877 A 49388 A 7810 A
L-1PxRHA-2 2597 A 4610 A 5026 A 7853 A
L-1 AxRHA-2 2463 A 4900 A 5250 A 8150 A
8 L-1MxRHA3 2450 A 4577 B 5147 A 708 A
' L-1Px RHA3 2317 A 5327 A 5023 A 6043 A
L-1 AxRHA-3 2377 A 5187 A 5358 A 7987 A
9 L-10MxRHA-1 2140 B 7033 A 3818 B 8757 A
L-10PxRHA-1 2507 A 5493 B 4381 A 7690 A
L-10AxRHA-1 2180 AB 6343 AB 4336 A 8770 A
10 L-I0MxRHA2 2963 A 6037 A 4665 A 1123 A
L-10PxRHA-2 2527 B 5423 A 508 A 7733 B
L-I0AxRHA2 2323 B 5900 A 4840 A 8917 B
11 L-10MxRHA3 2550 A . 5873 A 4288 C6583 A
L-10PxRHA3 2353 A 4790 A 5213 A 6947 A
L-10AxRHA3 2317 A 5523 A 5045 B 8763 A
12 L-14MxRHA-1 2220 A 6430 A 3783 B 9080 A
' L-14PxRHA-1 2210 ° AB 5430 B 4306 A 7690 A
L-14AxRHA-1 2080 B B 4271 A 8673 A

56.63
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Tuble 1. Mean values and range of studied genotypes (continued).

T r .a i t
Head diameter 1000 seed Oil content  Seed yield per
g (cm) weight (g) (%) plant (g)
{13 L-14MxRHA2 2393 AB 5350 A 4567 B 8167 A
L-14PxRHA2 2817 A 5537 A 4643  AB 61.13 B
L-14 AxRHA-2 22.10 B 5387 A 4767 A 7933 A
14 L-14MxRHA-3 2360 A 4923 A 4993 A 7783 A
L-14 PxRHA-3 2330 A 5223 A 4833 A 7220 A
L-14AxRHA3 2107 B 5390 A 4950 A 7050 A
15 L-19MxRHA-1 2707 A 5593 A 4648 A 7103 AB
L-19 PxRHA-1 2890 A 5653 A 4600 A 6653 B
~ L-1I9AxRHA:1 2267 B 5583 A 4949 A 8697 A
16 L-1I9MxRHA-2 2710 A 5427 A 5120 A 8987 A
L-19 P x RHA-2 2537 AB 5553 A 478 B 90.70 A
. L-19AxRHA-2 2473 "B 538 A 5211 A 8370 A
17 L-19MxRHA3 2680 A 5137 B 5182 A 79.00 A
-L-19 PxRHA-3 2463 A 5917 A 5249 A 5333 B
L-19AxRHA3 2390 A 5547 AB 5099 ‘A 7950 A

* M = Martainer; P = PET-1 source; A = ANN-5 source




