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A PRELIMINARY STUDY OF INSECT POLLINATION OF MALE-STERILE O1L-
SEED RAPE (Brassica napus) IN 'MIXED' CULTURES WITH VARTABLE
PROPORTIONS OF POLLINISING PLANTS.

Renard M., Mesquida J.
¢ INRA. Station d'Amilioration des Plantes. B.P. 29. 35650 Le Rheu.
' FRANCE .
** INRA, Labotatoire de Zoofogie. B.P, 29. 35650 Le Rheu. FRANCE.

INTRODUCT ION.

Promising performances of winter and Apring oifseed rapé have drawm
attentdion to the interest of F1 hybrid varieties {Lefort-Buson & Datte
1985; Sexnyk 1983}. Amongst different sources of male cytoolasmic sten-
ity eurrently under study |CMS, Roussefle 1981) is a CHS denived ¢nom
nadish {Ogura 1968; Bannerot et af 1983}, improved by protopfast fusion
leybrids obtained by Pelletier et af 1983). Havever, because of diffieulbt-
{es encountered in sefection of restorer Lines |Pellan-Delourme 1986)
the possibility of exploiting male stenility without fentif ity restoration
in the hybrid F1 is being comsidorod. Mo werr =0 -7 4 inc, s 20 UAC
a 'mixed’ variety, in which F1 hybrid male-steniles obtained from
cybrids mentioned above are exploited as 'femafes', with male-fertile
pollinisens, in a given propontion. ¥Yield in such a mixture would be
assured by the hybrid F1, the 'male’ plants serving as pollen source.
However , by-passing the problem of fertility nestoration in cybrids
in this way naises #resh problems. These make L necessary to examine
the sdgnificance of factors affecting pollination, notably the nofe
of bees, and of those involved in competition, in oxder to determine
the type of male-fentile oilseed to be used, and the most appropriate
preportion of fertile plants in the mixtures. As a first step work has
begun using a same Line of spring rape, in its male-fentile ('mafe’’
and male-stenile {'female’)forms. Results of tests undertaken in 1965
<“are descrdibed here.
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MATERTALS AND METHODS.

Alloplasmic male-stenile Buutor Lines were sefected by successive
backerossing of Buutor on cybrids FU 27, RI 58 and RI 11§, obtained
‘previously by protoplast fusion (Pelletier et al 19§3.)

The "mixed! vardeties were compoaé.d of these three male-stenile
cybrid Lines as'females’ with Butor Line plants as 'male’ poffiniiens .

Mixtures of 5%, 10%,.20%3and '30% Butor wexe established for each
cybrid, seeds being mixed mechanically, taking accaint of gexmination
rate and weight of 1000 seeds. Proportions of male and femake plants
An field plots were checked systematically at flavering. They were
usually sLightly, but not significantly lchi square) Lower tham those
‘expected [6.5% §or 5% treatment, §.4% for 10%; 158 for 20% and 26% for
30%.

Trials were aun on fourn plots in 1985, isolated $rom one anothex
and any other oilseed trop by several hundred metres. Each plot had
"female’ Lines with a same proportion of 'males'. PLots one to faur
thus corresponded to mixtunres 5% Lo 30%. Trnial plots thus provided
four replications with three mixed varieties {FU 27, FU 58 and RI 11§
with x% Bwtor), randomly allocated. Basic trial units all involved
twenty 7 mlwwé Apaced at 0.25 m, giving a 5. 60mu‘}u.p with plant
density 60—80/m .

Pollination depended on Local factors \insects and particularly
honey bees together with wind).

_ Observations |see Mesquida & Renard 1979 for methods) were mainly

concerned with phenologyl £ owering synchronisation, nectar secretion)
and {nsect bwtogy {pollinator identity, behaviour, p&e{,eltencu).
Pollinisation was assessed in texms of pod set on main stems and some
porametens of yield. '




224

. RESULTS.

In geneaal 'male’ fLowering covered'female! glovering well, although
cybrid FU 118 was distinetly Late. Male plants showed a clear xeduction
o Lead sundace, and werne fLess vigorows, from onset of gLowerdng,
compared with cybrids, notably for the 5% and 10% mixtures.

Nectar secretion was highern for FU 27 and FU 58 [70% and 60% of
parent male Levels) than §or FU 118 {27% of parent male Level].

AL male and female Lines were kighly attractive to bees,  but

Fu 27 and FU 58 Like their parent males were more 50 than FU 118.
" .

Mean pod set was genexally very high |more than §7%). This was compa
-nable to that of the pa/cen,t male {about 95%) §or mixtures of 10% on
more pollinisers §or FU 27 and FU 38. In FU 118 equdivalence xelative Zo
the make parent was found for the 30% mixture (Table 1).

‘Mean seed numbex per pod, and mean weight of 1000 seeds (Tables 2A
and 2B) were genenally highen for cybrids than for coriesponding control
males. Differences were not, however ,signifécant with the exception of
seed weight for FU 5§ compared with its parent male (means 13% Zo 21%
higher, Tabfe 2B}. Seed number per pod was higher 50}: the 20% freatment
for eybrids (18.9 or 110% of control Level for FuU 27 20.4 ot 120% o
FU 58;1993 v 107% m FU 11§, Table ZA).

Cybrid /see,d wo_ight per plant wa,s' u/suauy distinctly greater than that
o} the comupondmg maZe control (gene/LaUy two to three times, Table [l
ZC)

Table 3 shaws that ol mean yield values for mixed vardetics {eybudds
+ contnol makes) with FU 27 and FU 58 were -greater than those fon FUITE
in covnesponding treatments (6" 1o 22%). FU 11§ pads had centain deform-
o):um/s : ‘ ' ' '
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“DISCUSSTION.

Results obtained shaw that eybrids RI 27 and RU 58 possess some
intenesting advantages relative to FU 118, namely:

- betten synchronisation of §Lowering with that of the 'male’
alloplasmic Line (it may be noted that the alightly later
§lowering of FU 118 xelative to that of the 'male' Line
may be set against sfower evolution of fLawering in the lattex.

- higher tevel of nectar secrelion.

- greater attractiveness to bees.

- pod det equivalent to that of 'male' controls for mixtures at
10% or more. _

- {ncreased yield.

In any event the cybrids have better performance than the ofd male
stonile sounce Line (3.22.3.7) which is chlovophyll and nedtar defgicient.
(Hesquida & Renard 19791,

» Nevertheless the present study also indicates som negatlive features
attributable to competition factors.

Low yiefds of 'male’' Lines nefative to those of cybrids, Lawer vigaur
and reduced Leaf surface {particularly in 5% and 103 mixtures) may resuft
§rom inten-varietal competion . This (& known to be operative in oilfseed
rape |Buson 1979). Better development and yield of cybrids might be due
to hybrid eytoplasm (recombined mitochondria, ollseed chloroplasts, Vedel
et ak 1983), or to fLoral biology of the male astenile plant. However afl
eybrids did not behave in the same way, as shown by Low RI 118 yiefd,
which may be a consequence of pod deformations

Although the results require compirmation, (T seems reasonable Zo
admit that in terms of Lines, cybrids FU 27 and AU 5§ are better than
FU 118 and that the 10% mixture , and more particularfy that at 20%
polliniserns, ane satisfactory.
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