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SIGNIFICANCE OF NECTAR SECRETION FOR HONEY BEE FORAGING Apis
mellifical, AND CONSEQUENCES OF POLLINATION ON OILSEED RAPE
{ Biassica napus) SEED PRODUCTION.

Rennrd M., Mesquida J. INRA. Station d'Améfioration des Plantea,
Domaine de £a Motte au Vicomte. BP 29. 35650 Le Rheu. FRANCE.

INTRODUCTTON.

Production of F1 hybrid seed in oilsced rape depends on expfoitation
of male stenility in a'female’ plant wiiich must be pollinised by a male-
fentile variety |('mafe’ plantsl), because of predominance of autogamy.
This {8 achdieved {n a crop system alternating rows of mafe and 4emale
plants, most pollination deperiing on bees, mich £ess on wind . ‘lesquida
& Renand 1982}..

In the inteneats of efficdiency and profitability, £t 45 dmportant
To ensure a maximum presence of foemafe nfant:, and a high fLevel of
fertilisation. Hawever, this depends not onfy on bee populations, hu?
also on distance of female from male parent plants, on synchronisaticn
of male and femafe §Lowerding, on ateractiveness of nectar o4 diiferent
Lines (L.e. on quality of nectar production}, on bee foraging behavicut,
and ecn environmental conditions |so0dil, weathen,fertiliser, wind ete).

Given these considernations, trdials were aun with 'femafe’ Lincs o4
a same ordigin {Cgura type male cytoplasmic stenility, Rouwsselle 1951
betueen 1978 and 1986 on the INRA estate 4arm at Remwtes (Brittawy, Fraicel.

Relationships between nectar production and quality, bee {craging
behavioun, pollinisation of female stnips as a function of distance 2o
parent "male' were atudded on the basis of results from trials with
Line 3.22.3.7 on poorly nectiferous Ogura cytoplasm-(Mesquida & Renard
1979 a) and bl, Houedry 1980; and the FU-27 cytoplasm cbtained by
protoplast fusion (Pelletien et al 19§83 ) '
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MATERTALS AND METHODS.

The male-atenile Line 3.22.3.7 was used as *female’ (Primor Line
on Ogura cytoplasm), and Primor as 'male’, for winter oilseed rape.

. Buwtor was the patent'mafe' and the alloplasmic Brutor Line on
FU-27 hybrid cytoplasm as the 'female’ {or spring odilseed rape.

Two strips of 'mafes' alteanated with 20 strips of females (2/20)
fon the female Line 3.22.3.7. The planting pattern was 4/28 {four Lines
04 males betweem 1§ of femafes) for the FU-27. Patterns were aepeated
three to five times in experimental plots.

ALL stnips wene 30 m Long and 2.45 m wide {§ rows of plants, 0.35m
between raws, 0.70 m betueen staips) for 3.22.3.7. Strips were 1.00 m
wide {5 nows o4 plants, 0.25 m between rauvs, 0.40 m between strdips) for
FU-27. Consequently, the 4inst 'female’ stnip was at 0.70 m from
the parent 'mafe' for 3.22.3.7, or at 0.40 m for RI-27. The furthesz
female strdip was then at 29 m for the former, and at 18.60 m for the
Latter asituation.

Observations beaning mainly on phenofogical parameters (nectar
secnetions and synchronisation of flowering}, on insect biology {bee
densities, §oraging behaviourn) and agricultural features (pod set and
yield components ] have been descnibed elsewhere {Mesquida § Ren ard 1979).

Bee {oraging behaviour recorded for the present paper is that
during peak §Lowering of 'males' and femafes'. To permit comparison,
bee numbers {fLog values in §igeres) are shoum per unit visitable §Lower
number (10°), which takes account of both bee and fLaver densities.

RESULTS.

1) Nectan secretions: Female Line nectar secretion was very Low




(trace only) compared with parent males for 3.22.3.7, and al 70% {or
the FU-27 éybrid. : -

?) Foraging btehaviaur: two situations were found, accord4ng to Line
and mectar secretion {Figure 1].

4} Line 3.22.3.7 with Low nectar secretion, shawved conc-
entration of bees m the more attractive mafes, with xeduced $requent-
ation of female strips.(Figure 1A, 1B}

U) cybrid Line FU-27 with higher nectar secretion showed no
concentration of bees on males, and a fairly uniform distraitution over
male and female strips.|Figure 1C). Only bees with pollen on hind fegs
showed a density gradient refative to 'male’ plants.

3} Production of gemafe strips:

L) Pod set - Figure ? iliustrates the diféerence tetween
the two male stenllities which also differ in nectar secretion.

Line 3.22.3.7 with Low nectar secretion had Lav pod set and
showed a graddient in this respect (80% at less than Im grom the
parent 'male’ to 50% at 20 m, the fatter subsequently maintained
up to 30m {Figures ZA § 2B).

Line FU-27 with higher nectan production had higher fevels of
pod sen, didentical over all 'male' and 'female’ Atrips {above 90%
up to 20m {Figure 2C).

{4} Yiedd - The preceding distinctions re-emenge when numb-
er of seeds per pod and yields are compared {Figure 4], but not uhen
wedights of 1000 seeds are considered. The fLatter is more open 2o
compensatory effects.

Thus one group corresponded Lo Line 3.22.3.7 uultlz; however ,
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a moxe pronounced gradient for seed number per pod (Figures 3A & 3B)
than §on yield (Figures 4A § 4B). Another comresponds with the Fu-27
(Figure 3C § 4C] for which the pollination gradient is only reflected
in seed number per pad |Figure 3C) whereas yields are constant
over all straips. '

The quantitative differences found between the groups may be ex-
plained by varietal on climatic factors. 1t may be noted that the most
closely associated parameterns were percentage pollen bearing bees,
Level of pod aet, numben of seeds per pod, and yield. Pod et and number
of seeds per pod were negatively cownelated with seed wedight.

DISCUSSTON.

1t has been shown that improvement 04 oilseed nape nectar secrel-
ion in 'female’ plants by protoplast fusion is accompanded by {mprove
ment in bee §Lower-frequentation, and Levels of fertilisation. When
'female’ nectar production {8 Adimilar to that of the parent 'males’
bee foragers altewnate between plant types, {Lover exploitation 45
uniform, and pollination is good, measured in texms of pod set and
seed number per pod. When, however, as for 3.22.3. 7. femafe nectar
secnetion 48 Law bee frequentation diminishes, and mafe Lowens are
p«eéww This is neflected in measures of production, notably
pod set and seed number per pod.

A major nofe of nectar secnetions in nefation to bee §Lower

frequentation is thus confirmed (Masson 19§3; Fonta et af 1983; Tepeline
§ Parker 1982).

However, nectar quantity may not be the only gactor to be consdd-
ered. In sunflower, for example, sugan composition and content 04
nectar also appears to be crucdal for bee preferences. 'Femalfe’
sunflower Lines, whose nectar 4 ndicher in saccharose are more attractive
to bees than the parent 'males’ |Fonta et al 1953).




Hawever, a pilot study | Le. Metayer 1985) suggests that for oil-
seed rape, nectar quantity and sugax concentration may be more relevant
2o bee preferences. The hypothesdis remains to be tested.

The present study has indicated that a quadient in bee frequentation
in nelation to nectar secretion could accaunt for differences in
production o4 gfemale plants as a function of distance grom males
{pod set and seed number per pod}. Taiboi-Blondel (1956} has shown
comespondance betueen vardiations in oilseed rape yiedd and othex
ydeld compenents. However, the 5dct that seed wedight {s negatively
couvelated with pod number and yield should be ascrnibed to compens-
atory phenomena which, themselves a function of environmental
conditions, both add 2o the effects of bee pollination, but, at
the same time, mask the fLatter.

Nevertheless, bee foraging is affected by §Lawer densities and
differnences between male and female Lines in nectar secretions. Numbex
of bee foragens per unit surface area, was, indeed, s4gndficantly
correlated with flowering Leveld (Mesquida § Renard 1979 all.
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Frgure 1. Mumbtr of bees wilh onl withasl pollen on hond l¢g5 o ‘mafc’
amd ‘female’ oclseed slaips.
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Abse Lasa: distances iml of ' female’stacns from "mafe’ sfars.
Ordinate: fumbcr of bees 1Log)/10° §Lowers.

fugire 2. Pad sel (3] for male and female ataips. Figure 3. Number of sceds/pad, iov 'male’
and 'female’ alyips.
Abscissa: {(same as Feg.l) - Abscdissa: lsame as Feq.l!
Ondinate: Seed set {1}). Crdinate: Number of seeda/pod.

Fiaure 4. Male and female strip yield.

Abacissa : isame a3 Fig 1}
ord inate: Yield {qux/hal.






