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INTRODUCTION 

After a first meeting of this working group in the Netherlands 

(Wageningen, 1976) and a second in the United Kin~dom (Canterbury, 

1980) this third meeting was held in France. The stimulating 

effect of a meeting held in one's own country became evident from 

the relatively large number of French participants (19), who did 

not all participate in the earlier meetings. For the next meeting 

again a different country has been chosen.: SwedeA, 1986. 

Altogether 42 participants from 11 countries attended the meeting. 

Seven participants were representatives of private breeding companies, 

demonstrating their commercial interests in breeding for resistance 

to insects and mites . This private attendance also reflects that this 

working group belongs to both the OILB/SROP and EUCARPIA, the European 

Association for Research on Plant Breeding, which brings together 

public and private breeders. 

At the meeting 32 papers, covering a wide range of crops, were 

presented and discussed. In a number of presentations progress was 

evident, resulting in routine breeding programs and the release of 

resistant germplasm. The exchange of ideas and experiences on test 

procedures remains the strength of the working group. Cooperation 

between plant breeders and entomologists again proved to be very useful 

in discussing the appropriateness of these test procedures. 

The perfect "environment" of the meeting, a vacation resort on the 

Atlantic coast, where all participants were so to speak confined, 

contributed largely to the success of the meeting . 

The local organizers, Dr.P. Anglade and his assistants, have to be 

complimented and thanked for having organized an interesting meeting 

in a pleasant French setting with a Basque flavor . 

Orlando de Ponti 

convenor 

The proceedings contain the extended summaries of all papers, which were 

prepared before the meeting and distributed at registration in an 

attempt to reduce language barriers and stimulate the discussion and in

formal exchange of information. 
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COMPARAISON OE L' EVOLUTION AU CHAMP DES POPULATIONS DE 
PUCERONS DES CEREALES SUR OIFFERENTS CULTIVARS DE BLE D'HIVER 

C.A. OEDRYVER 1) et J . P. DIPIETRO 2) 

1) INRA. Laboratoire de Zoologie - Domaine de la !totte B.P. 29 35650 LE RHEU 
2) ENSA. Laboratoire de Zoologie - 65, rue de Saint Erieuc 35042 RENNES CEOEX 

Depuis 1973 nous avons etudie l'evolution de populations de Sltobion 

avenae F •• ~hopai.o~iphwn pa.dJ. L. et Mea,polopfuwn ciiJr.hodum Wl.K. au Rheu . sur 
differentes varietes de ble d'hiver. Ceci nous a pennis: 

~e juger de la repetitivite des resultats obtenus. durant cinq annees consecu
tives afin d'avoir une idee de la stabilite des differences observees concer
nant 4 ou 5 cultivars. 
d'etendre le champ de nos investigations, pendant une periode de temps limitee 

(deux ans) a une gamme plus importante de cultivars : 10 en 1981, 15 en 1982 • 

Intensite de la colonisation par les pucerons ailes: 

.. 
· ·.• 
• . 

Pour une m~e date et une m~e densite de semis on n'a jamais Jrouve 
de differences significatives entre les quantites de pucerons ailes colonisant 
les differents cultivars, quelles que soient l 'espece de puceron et l 'epoque de 
la contamination {automne ou printemps). M!!me si, c011111e des resultats de labo
ratoire semblent l'indiquer. les pucerons peuvent coloniser preferentiellement 
certaines varietes, les differences au champ ne paraissent pas ~tre suffisam
ment fortes pour ~tre aisement mises en evidence . 

Importance des populations au cours du printemps : 

Oans presque tousles cas· les differences intervarietales sont fai
bles pendant le debut de la phase de croissance des populations de pucerons. 
Elles se mani-festent par la suite aux niveaux des maxima atteints et de la du
ree de presence des pucerons sur chaque cultivar. ceux-ci quittant certaines 
varietes plus rapidement que d'autres. Ces differences intervarietales sont 
plus manifestes lorsqu'on envisage la somme au cours de la saison des quantites 
journalieres de pucerons de chaque espece, c'est a dire l'inte9rale des courbes 
de developpement {indice RautapXX) . 
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Dans le cas de M. clilr.hodwn, les differences entre niveaux de popula
tion sont genP.ralement faibles et rarement significatives. Seule la variete 
russe Mironowskata 808 semble regulierement moins colonisee que les autres cu1-
tivars. Malheureusement uncertain nombre de ses descendants a mei1leur rende
ment et plus adaptes aux conditions ouest-europeennes, ne paraissent pas avoir 
garde cette faculte de moins multiplier M. cli.thodwn au champ. 

En ce qui concerne S. ave.nae et R. µad-i. les differences intervarie
tales sont plus fortes mais il est tres rare que les differences entre extre
mes soient d'un facteur 10 ; elles sont generalement d'un facfeur 2 ou 3. 

Le classement des cultivars d'apres l'importance de leur infestation 
est assez instable, d'une part selon les annees, d'autre partpour une meme 
annee selon la date de semis et l'epoque de la contamination (automne ou prin
temps). Les niveaux de population atteints semblent en partie lies a l'evolu
tion de l'etat sanitaire du cultivar, a sa plus ou moins bonne adaptation aux 
conditions ecoclimatiques locales, a sa precocite ou a sa morphologie. Seuls 
quelques resultats sont c·onstants selon les annees et les conditions de cultu-

. re: Maris Huntsman qui est une variete tardive a fort developpement vegetatif 
et peu sensible aux maladies foliaires est toujours, ou presque, colonisee 
plus longtemps et plus abondamment par S. avena.e et ~. pa.d-i., que des culti
vars precoces dont le feuillane se desseche rapidement pour des causes patho
logiques comme Roazon, ou que des cultivars barbus dont les epis semblent moins 
propices a la multiplication des pucerons, comme Fidel. La variete Capitole 
est generalement fortement infestee, mais de maniere plus irreguliere que Maris 
Huntsman. 

Cette etude trouve son prolongement dans le travail de J.P. DI. PIETRO 
qui a entrepris l'analyse en conditions contrOlees des differentes composantes 
du taux d'accroissement potentiel des pucerons des cereales sur les memes cul
tivars de ble, afin de pouvoir mettre en evidence d'eventuels phenomenes de 
resistance en minimisant les differences dues a la phenologie et a la sensibi
lite des varietes aux maladies. 

' -.~ 

-·, 
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QUELQUES FACTEURS CONDITIONNANT L'EXPRESSION DU POTENTIEL BIOTIQUE 
DES PUCERONS DES CEREALES SUR DIFFERENTS CULTIVARS DE BLE D'HIVER 

J.P. DI PIETRO 2) et C.A. OEDRYVER 1) 

1) !NRA. Laboratoire de Zoologie - Domaine de la rfotte 8.P. 29 35650 LE RHEU 
2) ENSA. Laboratoire de Zoologie - 65, rue de St Brieuc 35042 RENNES CEDEX 

Min de determiner si les differences d'infestation de cultivars de 
ble d'hiver, observees au champ par C.A. DEDRYVER, sont uniquement d'orjqine 
circonstancielle (phenologie, etat sanitaire, ... ) ou si elles procedent au 
moins partiellement d 'un phenomene de "resistance", nous avons entrepris une 
serie d'etudes en conditions contrOlees visant a preciser, sur,chaque culti
var etudie: : 

- les parametres d'accroissement des populations de pucerons virgi
nipares, afin de caracteriser la "sensibilite" de chaque cultivar par un taux 
intrinseque d'accroissement calcule pour les 3 principales especes de pucerons 
des cereales. 

- l'expression du phenomene de preference/non-preference par les 
virginipares ailes; 

- l'orientation morpho-genetique du developpement vers la production 
d'ailes: l'aptitude d'un cultivar a favoriser la production d'ailes pouvant 
atre consideree conme defavorable au maintien, de colonies denses de pucerons 
et, par la-m~ comme un facteur de resistance. 

En premier lieu, nos essais n'ont porte que sur l'espece Sltob.lon 

avena.e_F. et sur les 15 cultivars etudies sur le terrain en 1982, a savoir: 
5 variates cultivees, (CAPITOLE, CHN-'.PLEIN, FIDEL, W\RIS HUNTS~1.l\N et ROAZON) 
et 10 lignees ou varietes susceptibles d'atre utilisees dans l'amelioration 
nenP.tique des bles d'hiver, parmi lesquels se trouvent MIRONOVSK~IA 808 et 
KAVKA~ 10-2. 

Jusqu'a present, on a etudie en conditions contrOlees (temperature 
2Q° C et photoperiode de 18 heures) : 

- la fecondite et la longevite des virginipares apteres des. ave.nae 

sur les 15 lignees, au stade plantule, cultivees sur milieu gelose (10 a 20 
individus par lignees). 

- la duree de developpement larvaire, la mortalite et le rapport ai
les /apteres formes sur les l ignees au stade debut epiaison (50 a 100 indivi 
dus )ar lignees). 

- la colonisation par des virginipares ailes fournis en continu par 
un elevage, sut 7 blocs comprenant chacun un plant au stade montaison parlignee. 
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Pour l es deux premiers essais, une Analyse en Composantes principa
les a donne les resultats suivants : 

Les donnees sont bien resumees par les 2 premieres composantes prin
cipales (65 ~ del'inertie) : la premiere est correlee positivement avec les 
caracteres fecondite, longevite , etalement des pontes et correlee negativement 
~ la duree de developpement et la mortalite larvaires . La seconde est tres 
correlee positivement au pourcentage d'ailes produits et negativement a celui 
des apteres . 

La position des individus (cultivars) remarquables illustre une ten
dance favorable (notee + dans le tableau suivant ) ou defavorable (notee -) a 
l'expression d'une forte capacite d'accroissement des populations de S. aveHae.. 

J 

par exemple, une fecondite forte est, bien sQr, jugee favorable, un fort pour-
centage d'ailes produits est, au contraire, juge defavorabl e. 

( Cultivars 
--=------) 

Longev1·te Fecondite · Duree de M t 1 ·te· o/. d' ·1 · ) : deve 1 oppement · .or a 1 : ·' a 1 es 
( : : : ) 

(--------------:-----------:-----------:--------------:-----------: ----------) 
( : : : ) 
(CAPITOLE + + + + 0 ) 
(FIDEL O ) 
(ROAZON + + + + ) 
((MIXB) 5-4-2 ) 
(- bulk A 104 + + + + 0 ) 
(- bulk A 207 0 ) 
(L. 707 0 0 0 0 + ) 
(MIRONOVSKAIA O ) 
( ) 

Ainsi des lignees collllle FIDEL, (MIXB) 5-4-2, (!HXB) bulk A 207 
et m~ONO'ISK:\IJ\ seraient globalement defavorables alors que CA?IT8LE, (MIXB) 
A 1Q4 et, dans une moindre mesure, L 707 seraient favorables a S. avenae. Pour 
~OAZON deux effets contradictoires se manifestent: forte production d'ailes 
mais parametres d'accroissement des populations eleves. 

Pour 1 e 3e essa i, un test de K~USKALL et ~!.'\LLIS a mi s en ev i -
dence des differences tres significatives entre lignees pour les 2e et 3e 
jours de colonisation: la lignee L 755 etait plus colonisee que toutes l es 
autres. Ces differences s'estompent rnai s restent significatives du 4e au Se 
et dernier jour d'observation . Dans tousles cas, la lignee K~VK~l etait {de 
maniere non significative) l a moins colonisce , resultat qui pourrait ~tre con
fi rme par une experience plus approfondie. 

(continued on page 14) 
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COMPONENTS OF HOST RESISTANCE TO THE GRASS APHID 
METOPOLOPHIUH FESTUCAB (THEOS.) 

D.R. DENT 
Department of Biology, The University, Southampton, S09 SNH, England 

Metopolophium £estucae, unlike Metopolophiwn dirhodum wlk. and 
Sitobion avenae F., is not usually thought of as a serious pest of cereals. 
However it probably has more potential to cause damage to cereals than either 
of the two main pest species. Reports of H. £estucae have mostly been con
cerned with the damage it has caused to grassland, but occasionally outbreaks 
occur in cereals where the damage is so severe that the crops are p~oughed in 
(Massee 1935). 

H. £estucae reaches i ts peak abundance in cereals earlier in sunmer 
than do the other cereal aphids, but very rarely are its numbers as :hi~h as ,.- _ 
in grassland. 

The question posed here is: which components of resistance main
tain low levels of H. £estucae infestation on wheat? 

H. £estucae has been cited as occurring on 23 species of G~am.ineae 

including cultivars of wheat, oats and barley. The following agricultural 
grasses and cereals were screened for antibiotic resistance to H. festucae: 

Dactylis glomerata L., CV. Cambria; Festuca pratensis Huds. cv. S215; ' 
Festuca rubra L. cv. Echo; Loluim multiflorum Lam., cvs. RVP Lemptal and 
Sabalan tetraploid; Loluim perenne L., cvs. Cropper and Reveille tetraploid; 
oats cv. Maris Quest; Phleum pratense L., cv. S48 and winter wheat cvs 
Bouquet and Hobbit. The experiments, conducted at 20°c, showed that seven
day reproduction was higher on wheat than any of the grasses. 

Host preference experiments carried out in a flight chamber 
measured the numbers of alatae taking off from and the number of nymphs left 
behind on, a selection of grass and cereal hosts. The number taking off from 
wheat were greater than the numbers taking off from the most important agri 
cultural grass, perennial ryegrass. This infers that the aphids settling 
preference may be an important component of wheat resistance to N. £estucae. 
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Settling behaviour experiments were conducted, measuri ng the 
number of probes, duration of probes and time spent walking on a perennial 
ryegrass and wheat host, in an attempt to investigate further this aspect of 
resistance. 

In conclusion, wheat resistance to M. festucae appears to influence 
the settling behaviour of alatae, but the nature of this resistance is such 
that if the aphid does remain on the host then i ts reproduction is not 
affected. 

(continued from page 12) 

On peut d'ores et dejii noter que le Cl\ract~re de "sensibili
te" ou de "resistance" peut se manifester de manieres differentes et, semble 
t-il, independantes d'un cultivar ii l'autre: attractivite plus ou moins 
~rande A l'egard des virginipares ailes infestants, favori sation ou non de 
l'accroissement des populations de pucerons, induction plus ou moins fortes 
de la production d'ailes. Ces tendances confinnent d'autre part les resu·l
tats de C.A . DEORYVER dans le cas de la variete FIDEL (dans une moindre me
sure, MIRONOVSKAIA) qui semble, dans les deux conditions peu propice ii la 
multiplication de S. avetUte et dans l e cas de CAPITOLE, qui parait plutOt 
multiplicatrice. Au contraire, MARIS HUNTSMAN ne se distingue pas en condi
tions contrOlees, par consequent les fortes infestations constatees au 
champ ne pourraient !tre dOes qu'a sa tardivite et son fort developpement 
foliaire. Enfin, pour ROAZON, les effets contradictoires reveles par nos 
essais semblent ~tre inflechis, au champ dans le sens d'une multiplication 
faible des s. avenae, du fait de sa precocite et de sa sensibilite aux ma
ladies foliaires. 
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SCREENIN6 FOR RESISTANCE TO SITOBION AVENAE IN WHEAT 

HJ BLOWE 
Plant lireeding Institute, Maris Lane, Trumpington, Cambridge CB2 2LQ, UK 

I reported earlier (Lowe, 1981} the development of a method to 

demonstrate differences in the resistance of wheat (Triticum aestivum} to the 

yrain aphid (Sitobion avenae) by testing plants in the glasshouse during the 

stem elongation phase of growth. A high degree of repeatability with the 

standard cultivars Maris Huntsman, susceptible and Kador, resistant was 

confirmed during application of this method to groups of winter wheat 

cultivars (Lowe, 1982). Variation between susceptibility and resistance to 

an extent similar to the differences between the standards was found both 

amongst cultivars that had been dominant in British agriculture sin .. ~ 1940 

and amongst cultivars currently recOlllllended for commercial use. Cappelle 

Uesprez, a cultivar that was widely predominant for more than 15 years 

appeared slightly resistant. Similar variation between · resistance and 

susceptibility was observed amongst spring wheat breeding lines at Cambridge, 

indicating that location of sources of resistance was not a key problem in 

breeding for resistance. 

A simplified modification of the glasshouse method was extensively 

tested as a potential screening method using randomly labelled plants of 

spriny wheat lines known to vary in resistance. Usually 15 plants of each 

line were included in each test and these were scored individually for aphid 

number on a O to 9 scale; plants with scores O (no aphids} to 4 (below 

average aphid numbers) were classed 'resistant' and plants scored 5 or more 

were classed 'susceptible'. The resistance or susceptibility of a test entry 

was assessed from the mean score over 12 to 15 replicate plants and fromthe 

proportion classed 'resistant'. Test results were little affected by 

variations in a number of technical factors, including season and use of 

fertilisers, but discrimination between test entries was greater with older 

plants, provided the test was completed before ear emergence. Repeatability 

similar to that of the more detailed method was found in tests with 16 wheat 

stocks , and variation in resistance was also demonstrated in T. monococcum, 

includiny a number of highly resistant entries. Duplicated t ests appeared a 
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necessary minimum for assessing unknown stocks, so that tests on 84 entries 
occuµieo ylassnouse space to the extent of 108 m2wks. 

Uther experiments have been undertaken to develop a method of 
selecting for resistance to s. avenae in the field. Enhancement of aphid 
µoµulations by spray i ng with carbaryl (Lowe & Benevicius, 1981) and releasing 
cultured aphids produced a high level of infestation in 1982 that was more 
easily assessed than low level natural populations observed in 1980. These 
µoµulations were quantified by scoring a sample of tillers from each plot 
using a logarithm base 2 scoring scale for the number of aphids on a tiller. 
Average numbers of aphids per t ill er were estimated ~Y an empirical formula. 
A direct visual score of aphid infestation on each plot was also made by 
indeµendent observers on a number of occasions. There were differences for 
some cu 1 tiv"ars between visual scores and the assessment from samp 1 i ng 
tillers, and other differences were observed between the resistance status · of 
adult plants in the field and results obtained in glasshouse tests. 

Keferences 
LUW~. H.J.8. (1981) Kesistance to Sitobion avenae in wheat. WPRS 

Bulletin 1981/IV/l, 47-50. 
LUw~ . H.J.8. (1982) Some observations on susceptibility and 

resistance of winter wheat to the aphid Si tobion avenae (F.) in 
Britain. Crop Protection 1, 431-440. 

LUWE, H.J.8. & HENEVICIUS, L.A.U. (1981) Increase of numbers of 
aphids by insecticide application as an aid to plant breeding. 
Journal of Ayri cultural Science , Cambridge 96, 703-705. 
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THE POTENTIAL OF ANTIBIOSIS FOR REDUCING OUTBREAKS OF 
Sitobion avenae Otl WHEAT 

T.M. ACREMAN 

University of East Anglia, School of BioloQical Sciences. Norwich, UK 

Simulation models of pest population dynamics can be used to 
indicate what feature of crop plants should be selected for if the reduction 
of aphid damage is desirable. 

The effect of partial resistance can be mimicked by applying a 
sensitivity analysis to the simulation model developed by Carter {1978). 
This enabled Carter and Dixon (1981) to suggest that it may be more _effec
tive to select for antibiosis rather than antixenosis, and pinpointed sur
vival and reproduction as the most si~nificant parameters in the population 
growth of the English grain aphid, Sitobion avenae on wheat, Triti~ 

aestivwn. 

Such simulations can also be used to decide on the level of par
tial resistance necessary to exert control. The approach here, using the 
model for the s. avenae-wheat system, has been to assess antibiotic levels 
in present modern stocks and to evaluate these in terms of p.-event in~ out

breaks of the aphid. 
The results used were from varieties that represented the extremes 

of the range of known resistance in spring wheat stocks. Incorporation into 
the model of values for duration of development and reproductive rate of 
the aphid gave marked differences in the predicted peak numbers/tiller ·for 
the most and least resistant varieties. Under the climatic conditions that 
have prevailed over the last 6 years it was predicted that the most resis
tant variety would have had up to 70% and generally more than 50% fewer 
aphids than the most susceptible variety. However promising, the economic 
usefulness of such reductions is limited if insecticide is sprayed when num
bers become economically damaging. Such resistance would only prevent an 
outbreak in those years when few aphids infest the crop, which is .unconmon 
eg. the level of resistance used would not have prevented outbreaks in any 
of the years studied although there would have been some benefit from reduced 
damage. 

Greater levels of antibiosis do exist in the primitive cultivated 
dioloid wheat Tritiewn monoccocwn. Using data supplied by G. lee at Reading 
University, UK, reductions of 80% in peak numbers 1vere more comon. 
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Resistance at this level would prevent mores. avenaa outbreaks and so 
would be of great value if it can be transferred into modern T. aestivwn 

varieties. 
Preliminary studies indicate a positive association between 

antixenosis and antibiotic resistance, the additive effect of which needs to 
be elucidated. Thus there is scope for using the full range of plant 
resistance possibly in combination with other factors in the cereal system 
to reduce incidence of cereal aphid outbreaks. 

REFERENCES 
Carter, II. (1978) A simulation study of English grain aphid populations. 

Unpublished Ph . D. Thesis, University of East Anglia. 
Carter, N. and Dixon, A.F.G. (1981) The use of i nsect population simulation 

models in breeding for resistance. 1.0.8 .C. (W.P.R.S.) Bull. 
IV (1), 21-24. 
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ETUDE HISTOLOGIQUE DE LA PIQ0RE DE Rhopalosiphwn padi L. 

(HOMOPTERES-Aphididae) SUR DEUX LIGNEES DE MAIS 

J. P. MOREAU, Christiane BOULAY et S. KONE 
Institut National de la Recherche Agronomique 

Station de Zoologie - F 78000 VERSAILLES 

Depuis quelques annees, des observations et des releves chiffres au 
champ. ~n particuli_er sur des essais dialll!l_es destines a la selection de ma'is 
vis:-A-:vi~ de la Pyrale {Ostl'inia nubilalia Hbn) nous ont montre que. les diffe- . 
rences q'infestation des plantes par deux especes de pucerons nuisibles aux .. ' •, . ": . 
cu~tur~~., Metopolophiwn dirhodum W.2lk et Rhopalosiphum padi L., avaient une 
explica~ion geretique. 

·· . i·, Nous .avons . choisi pour la ·presente etude delix lignees, LO 516 et 
F 564. La premiere est sensible aux deux espl!ces de pucerons. · La deuxieme est 
resistante, et montre en plus de fortes reactions d'hypersensibilite (stigmo
nose) aux piqure.s de M. dir'J¥,dum. A~ champ,._on a pu noter des .differences si-

. · .· •.. . ' . . . . . . ' . ' . . 

gnificatives dans le developpement des populations des pucerons des deux 
especes sur des hybrides .simples ayant 1 'une de ces lignees c011111e parents, 
(en 1980), et sur les lignees elles-memes (en 1981). 

Pour preciser l'evolution et le comportement de piqOre des pucerons 
en conditions contrOlees, nous avons cultive les deux lignees de ma1s en 
chambre climatisee, sur venniculite et solution nutritive. Pour chaque repe
tition, cinq apteres du dernier stade larvaire etaient installes pendant une 
semaine dans une cagette cylindrique d'un centimetre de diametre. A partir 
du 2e jour, on notait quotidiennement la mortalite et on eliminait les larves 
nouveau-nees. En fin d'experience, les fragments de feuille correspondant a 
chaque cagette ont ete preleves et places dans du FAA, fixateur-conservateur. 
Puis les echantillons ont subi une deshydratation par l'alcool isoamylique, 
et une inclusion dans la paraffine. Des coupes seriees, de 18 microns d'epais
seur, ont ete effectuees perpendiculairement aux nervures . Les trajets de 
piqOre et les differents tissus vegetaux ont ete mis en evidence par la double 
coloration Bleu de Methylene - Rouge de ruthenium. Les observations et comp
tages ont porte sur au moins 500 coupes de 5 echantillons dans chaque cas. 
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Le tableau ci-apres donne les resultats concernant R.padi place sur la feuille 
n°4 de mais au stade 4-5 feuilles . Ils sont ramenes a 2500 coupes, represen
tant 140 mm2 de feuilles soumis aux piqOres. 

Nombre de Total Piq4res Pi·qOr.es Terminaisons 
pucerons des par par dans 

Lignee x jours piqOres 111112 puceron Pare11chyme ~ervures %Nervures 
de survie x jour (Liber) (% Liber) 

LO 516 140 129 0,92 0,92 0,47 0,73 79.,3 
(0, 16) ( 17 ,4) 

F 564 122 580 4,l4 4,7S 2,73 2,27 47,8 
p .o~ l (2l~S) 

Sur LO Sl6~ 1~ ~~r.wie ~ et~ ~n P~4 m~ill~~re, et surtout le nombre 
de piqOres a ~te beaucoup plus limite que sur F 564. On retrouve ici un phe
npmene tres souvent observe chez les insectes piqueurs, et que 11ous avians 
deja constate*~Lavariete resist~i,t~ rec;oi i , ~ quantite comparable d'insectes. 
un plus grand nombre de piqOre~ QU d1es~ai~ de piqOres que la variete sen
sible sur laquelle les individus voient l~ur., be~oi~s s~tisfaits sans changer 
de site d'a1imentation. 

• (~1PREAU J.P. et BOULAY C., 1967 - Mode de piqOre de tro;s cicadell,s 
EusaeZis pZepejus FalZ. Maarosteles se:x:notatus Fall. et Ap!troq~s 

biainat;us ~ahrk. Et~de histologiqµe. Etudes de virolo~ie. 
Ann. ~piphyties 1967, n°}8 - 133 - 14~.) 
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LA RESISTANCE A LA PYRALE, OSTRINIA NUBILALIS HBN., LEP. PYRALIDAE, 
DANS UN DIALLELE DE 14 LIGNEES PRECOCES DE MAIS, ZEA MAYS 

Franc;ois KAAN (::), Pierre ANGLADEp:::), Armand BOYAT(::), Antoine PANOUILLE(::::::) 

[X]INRA, Station d'Amelioration des Plantes, 9 Place Viala, F-34060 MONTPELLIER 
p::qINRA, Station de Zoologie, Centre de Recherches de Bordeaux, F-33140 

PONT OE LA MA YE 
c::::::lINRA, Station experimentale du Mais, F-40590 SAINT MARTIN DE HINX 

La pyrale est actuellement le principal ravageur du mais en France. Nous 
poursuivons depuis pres de 20 ans un travail de recherche pour la resistance 
genetique a cet insecte. Des methodes d'infestation artificielle et d'obser
vation ont ete mises au point pour les conditions franc;aises, puis .appliquees 
a l'ensemble du materiel vegetal que nous avons cree ou introduit. Elles ont 
permis de trier des genotypes resistants. 

Nous avons voulu experimenter l'heredite de ce caractere au sein d'un 
diallele de 14 lignees qui paraissaient manifester divers niv~aux de resis
tance, dans quatre stations. Les lignees constitutives proviennent des Etats 
Unis (A 641, A 665), de Bulgarie (BGR 1184), de France (F 231, 248, 264, 
1444, 549, 564, 602, 617, 627, 654), d'Italie (Lo 516). 

Les hybrides ont ete experimentes en 1979 dans 4 lieux dont 2 non in
festes, 1 sous infestation .artificielle, 1 sous infestation naturelle. 

Les caracteres de precocite (floraison et recolte), de rendement, de 
pourriture des tiges a la recolte, de note generale pyrale, de. notes de dis
section pyrale ont ete observes. Les resultats suivants ont ete· obtenus. : 

Les pertes de rendement dues a la pyrale ont ete grossi~rement appre
ciees en calculant la difference de rendement entre lieu nori · infeste et 
lieu infeste. La correlation entre ces pertes et la note pyrale est hautement 
significative; le gain moyen par point de note generale pyrale en moins est 
d'environ 4 quintaux/ha. Les notes de dissection pyrale paraissent moins 
bien correlees avec les pertes de rendement. 

Le modele de GRIFFING a ete utilise pour etudier l'heredite de la note 
generale pyrale. Dans les deux lieux infestes, nous trouvons des effets 
d'aptitude generale a la combinaison tres hautement significatifs. Les effets 
d'aptitude specifique a la combinaison ne sont pas significatifs. Ce carac
tere peut done etre considere conune largement additif. Les heritabilites 
sont comparables en conditions d'infestation naturelle ou artificielle. 

Aucune relation entre note generale pyrale et productivite n'a ete 
trouvee. Par contre, les hybrides resistants a la pyrale sont statistiquement 
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plus tardifs et plus resistants a la pourriture des tiges, meme en l 'absence 
de pyrale. 

Pour conclure, nous pensons que malgre ses imperfections la methode 
d'infestation artificielle doit etre preferee car elle assure une certaine 
regularite d' infestation, e1le permet de choisir l a date en fonction de la 
precocite du materiel, enfi n elle evite les effets de preference de ponte. 
Du point de vue du selectionneur, les methodes qui exploitent la variance 
additive paraissent applicables a l'amelioration de la resi stance a la 
pyrale des mais precoces europeens, a condition que la nette association 
entre precocite et sensibilite puisse etre surmontee. 
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THE MONOPLOID METHOD OF DEVELOPING NEW LINES OF CORN (ZEA MAYS) 

RESISTANT TO CORN BORER (Ostrinia nubilalis Hilbn) 

Bertalan DOLINKA 

Agricultural Research Institute, Martonvasar, Hungary 

W i thin the scope of the IWGO programme, after each cycle, we 

created synthetic materials. From these materials and from our, best hybrids, 

in two years, we developed through the monoploid method new lines which 

will help the breeding work. 

The combining ability of these lines issued from the monoploid method 

is not inferior to the lines issued from the traditional method which 

nee~ 8 to 10 cycles. 

CHASE proposed firstly, in 1952, the monoploid method to obtain inbred 

lines. Two markers are known, one is on the roots, the second is on •mbryo 

marker. We only use the second one (the Purple Embryo'Marker: PEM) furnished 

by CSETNEKI in 1976. When the source material is crossed with the PEM, 

the endospermium and the embryo colored dark (fig. 1). Dark embryo kernels 

are rejected. The aleuron colour is unimportant (fig. 2). The haploid 

plants were not treated with colchycin. They are male sterile in 99, 9 

per cent. 

The following points are necessary to be successful in this method 

1. The PEM must be wholly homozygote line . 

2. Castration is necessary to avoid the self pollination (fig.3) 

3. Don't use fresh markers's pollen shed (fig. 4) 

4. Source material must be chosen from the best hybrids, composites 

and synthetics. 

5. As far as possible, use as 

different from group AB 

good combining ability. The 

testers the lines of group XY 

american classification) with 

sister line crosses (SLC) can 

be used equally as marker but they must not be related 

to the source material. 

6. We must make a diallel within the lines which have a good 

combining ability. 
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COMPARAISON DE VARIETES DE MAIS POUR LA TOLERANCE A LA PYRALE 

* H * P.ANGLADE, A.PANOUILLE , J.C.VI8LE 

* !NRA - Station de Zoologie, 33140 Pont de la Maye 

** ! NRA - Station d'Amelioration des Plantes, 40590 St Martin de Hinx 

Pour juger la valeur d'une variete hybride de mais vis-a-vis de la 

pyrale Ostrinia nuhiZaZis, on peut soumettre un petit echantillon de plantes a 
une infestation artificielle controlee et evaluer Les reactions de la plante 

par une "note generale de degat pyrale" dont on sait qu'elle est, pour un en

semble d'hybrides, correlee avec Les variations de rendement entrainees par la 

presence de l'insecte (KAAN et al., 1983). 

On peut egalement realiser ges ~~s~js cQJRparatifs de varietes ~ans 

des conditions d'infestatiqn naturelle de pyrale de niveau eleve. Dans ce cas, 

on est tributaire d'une infestation naturelle dont Les niveaux peuvent etre 

variables et d'autre part des ,phenomenes 4e preference pour ·la ~a pon~e (ANGLADE 

DERRIDJ et DURAND, 1979; DERRIDJ, 1983) sont susceptibles de ·biaiser Les resul

tats. 

Depuis plusieurs annees, nous realisons dans des regions naturelle:

ment peu ou pas infestees par la pyrale, des essais ~u ch~mp de varietes dans 

des dispositifs experimenta~~ comprenant des sous-parcelles artificiellement 

infes-teespar des pontes de pyrales et des sous-parcelles temoins. Les comparai

sons des rendements obtenus dans Les deux cas eonstituent des mesures de la to

lerance de la variete a la presence de l'insecte. 

Les trois exemples que nous presentons ici illustrent Les enseigne

ments que l'on peut tirer de telles experimentations. 

Dans le premi er cas, deux varietes nouvelles ont ete comparces a un temoin 

de sensibilite et a une variete commerciale. On voit nettement que le classement 

des varietes est modifie en presence de pyrale. 

Rendement Temoin sensible Temoin cultural Monclair HD 234 

Parc.temoin 81.8 a 70.5 C 76.6 b 73.9 be 

Pare. pyrale 63.2 b 63.1 b 68.9 a 68.5 a 
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Le deuxieme cas comprend La comparaison de 6 hybrides constituant Les com

binaisons dialleles entre 4 lignees jugees resistantes a la pyrale toujours 

avec des temoins sensibl~ et cultural. On peut ainsi mesurer Les AGC des lignees 

parentales pour la modification de rendement entrainee par la presence de l'in

secte. 

Rendement Temoin Temoin F478 W375B F1417 BGR 447 sensible cultural 

Pare. temoin 88.7 73.3 81. 7 81.2 91.0 86.2 

Pare. pyrale 61.6 67 .1 76.7 80.9 90.3 81. 7 

Diff.de rendt - 30,S " - 8,5" - 6.1 " - 0,4 X - o,8 x - 5,2 X 

De plus, la consideration du poids unitaire du grain montre que les diffe

rences de rendement entre parcelles infestees et parcelles temoin n'est pas 

imputable seulement a l'action sur cette composante du rendement qui n'expli

que respectivement que 32 et 45" des baisses de rendement constatees sur les 

deux premieres varietes temoins. 

Le troisieme cas donne un exemple des reactions des hybrides a deux doses 

d'infestation 2 et 6 plantes par plante: 

Rendement et% Variete temoin V1 V2 V3 de reduction 

Dose pyrale 0 67.7 90.7 a1.2 84.3 
II 2 55.1 19X 80.7 11" 71.4 18% 75.2 11% 

6 36.2 47% 62.4 31% 50.0 43% 61.2 27% 

On voit que,• la variete V2 reagit comme le temoin a un niveau moyen de ren

dement superieur. Ces deux varietes sont moins tolerantes a la pyrale que Les 

varietes V1 et V3. 

D'autre part, en comparant Les notes generales d'attaque pyrale et Les 

diminutions de rendement, on constate que la variete V2 accuse une baisse de 

rendement de 10 q/ha par point de note contre environ 5 q/ha seulement pour 

Les autres varietes. Dans ce cas des degats apparents de niveau moyen peuvent 

etre associesa une forte baisse de rendement. 
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TOLERANCE DE POPULATIONS DE MAIS ISSUES OE CROISEMENTS 
(t1ATS TEMPERES & MATS TROPICAUX) AUX ATTAQUES DE 

SPODOPTERA FRUGIPERDA ET HELIOTHIS ZEA 

WELCKER c.M & LALANNE-CASSOU s.** 
C.R.A.A.G. - Petit-Bourg - Guadeloupe F.W.I . 

M Station d'Amelioration des Plantes 
MM Station de Zoologie et Lutte Biologique 

Le mais en Guadeloupe est cultive dans des jardins de taille fort 
variable, en association avec des plantes a tubercules, des legumineuses voire 
des cucurbitacees. Plusieurs essais en culture intensive de divers types de 
mais ont revele des problemes phytosanitaires importants. Nous recensons prin
cipale~nt en zone seche Spodoptera fi'ugiperda et Heliothia zea, en zone humi
de Heliothis zea, des Helminthosporioses et la Rouille americaine . · 

Nous observons pour Spodoptera frugiperda trois periodes de maximum 
. . 

de presence larvaire: stade jeune du mais, epiaison, maturation des epis. Ce 
schema de "trois generations"est complique par la presence constante de femel
les provenant de l'exterieur et l'attractivite possible de certains si,des 
phenologiques. Nou~ ne relevons la presence d'Heliothia zea que lors de la ma
turation des ~pis. La repartition des attaques est plus homogene pour H. sea 

dont l_es .oeufs sont pondus isolement que pour s. frugiperda dont les oeufs sont 
deposes en groupe de fa~on dispersee mais dont les larves sont l,IIObiles (homo
geneisation progressive). 

Notre travail a pour objectif d'associer les caracteres de producti
vite et de precocite des mais temperes aux caracteres de resistance aux Noc
tuelles (S.f. et H .. z) des mais tropicaux dans une forme genetique assez souple 
et de reproducti~n possible par l'agriculteur (varietes - population)ou plus 
performante (lignees, hybrides, synthetiques ?). 

Pour ce faire nous avons constitue une population-source. Elle est 
issue de croisements impliquant des hybrides doubles temperes INRA et du mate
riel tropical; suivie d'une generation d'autofecondation avec choix, et de 
deux generations de panmixie. 

L'amelioration de cette population source est realisee par selection 
recurrente; methode prudente pennettant une amelioration progressive de notre 
materiel et la preservation de la variabilite par intercroisements des meil
leurs individus et limitation de la consanguinite. Nos criteres de choix sont 
les suivants: notation de la precocite de floraison et jugement du rendement; 
appreciation des degats des chenilles aux stades 115.6 feuilles" puis "epiaison" 
pour Spodoptera frugiperda, (affectant les potentiels photosynthetique et pol
linique des plantes)et sur epis a la recolte pour HeZiothis zea, (affectant le 
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rendement en grains). 
Deux programmes de selection ont ete entrepris . 

- Selection recurrente basee sur l'aptitude generale a la combinai
son:nous souhaitons ainsi selectionner pour la valeur en croisement dans l'at
tente d'un progres pour le rendement. la precocite et la resistance aux Noc
tuelles et de plus etudier les liaisons entre caracteres. Nous avons realise 
un Top-cross puis un tes t de descendances. 11 serait interessant de mettre en 
place maintenant l'intercroisement panmictique des individus dont l es descen
dants en top-cross auront ete juges meilleurs ou (et) un test en autofeconda
tion (selection pour la valeur en autofecondation) . 

. - Introduction d'une li gnee americaine d'origine ANTIGUA 
Cette operation a pour but d'introgresser des genes d'une resistance a Spodop

te1•a ;rugiperda presumee interessante et maintenant verifiee. Apres cette in
troduction et les deux brassages avec selection severe qui l'ont suivie nous 
nous proposons d'apprecier l'apport de la lignee dans notre population (test 
de grain genetique). 

Les resultats des tests en cours devraient nous permettre de discu
ter des aspects de la selection multicaracteres. des progres genetiques reali
ses . et des nouvelles orientations a suivre. 
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PROGRAM AND RESULTS OF THE SCREENING OF MAIZE INBRED LINES FOR THE RESISTANCE 

TO THE EUROPEAN CORN BORER DONE BY THE IWGO IN 1981-1982 

(International Working Group on Ostrinia> 

P.ANGLADE and IWGO COOPERATORS 

The IWGO group, International Working Group on Ostrinia, is an 

example of international cooperation in the field of the breeding for resistan

ce of plants to insects. Created in 1968 as an unformal group, it has mainte

ned its activity all along 15 years; it is now affiliated to Global IOBC. 

IWGO joins together entomologists and breeders concerned by the 

selection of maize resistant or tolerant to the European corn borer Ostrinia 

r.i.bi Zalis, belonging to research institutes from 14 countries : Austria, Bul

garie, Canada, China, Czechoslovakia, France, Hungary, Italy, Poland, Rumania, 

Spain, U.S.A, USSR, Yugoslavia. Egypt, India, Portugal and Philippines also 

temporarily participed to IWGO. 

The main IWGO project is the screening of inbred lines exchanged 

between the participants (4 lines per country for 2 years) for their suscepti

bility to the ECB. One of the first goals, during the IWGO'meetings, has been 

the adoption of methods and criteria for the evaluation of the degree of ·sus

ceptibility of inbred lines common to all the members of the group. 

The best lines according to the IWGO evaluation were used for the 

creation of synthetic varieties distributed among the participating countries: 

the ECB synthetics IWGO 1 and IWGO 2. 

As an example, the results of the 1981-82 project are presented 

here. 

Divided into 2 groups of earliness, 48 inbred lines were tested 

against standards resistant F505, MR12, A619 or s·usceptible WF9, W117, F7 ac

cording to the main criteria leaf feeding damage and general dam-age at maturi

ty. Additionnal data have also been collected: number of larvae, precocity 

and productivity of the lines. 

Every member has presented his own results in a data sheet. The 

data have been first compiled in France, then critically analyzed by a techni

cal committee in Martonvasar, Hungary, with IWGO members from Hungary, Austria, 

Czechoslovakia, Poland and Yugoslavia. 
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The results are given on the form of graphics griving the value of 

the inbred Lines according to the main criteria. 

Remarks, taking into account the whole set of observations and cri

teria result to the recommendation for new standards resistant TSPT (China) 

and susceptible: PLS 25 (Poland>, EA 2260 (Spain) and to the choice of the 

lines to be used in future synthetics IWGO 3. The List of these Lines is given 

here to show the diversity of origi ns: Austria, A2165 C; Bulgari a BGAT 630, 

BG 527164 B; Canada CH 591-36, Co 120; China TSPT, Si Ping 404; Czechoslo

vakia TVA 2008-3; France F244, F515; Hungary HMV 618, MR11 , DZ7/4; Italy 

Lo543 ; Spain EA1721, EA2973; USA A663, A670, CM105; USSR Kos L24, Ku 301 ; 

Yugoslavie ZPL 12221. The IWGO 3 synthetics will be, just as the former, pro

duced by a bilateral cooperation between France and Spain. 

A new 2 years project i s beginni ng in 1983. The next IWGO meeting 

will be held in France in 1984. 
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UN HYBRIDE DE MAIS PREFERE PAR LA PYRALE (Ostl'inia nubil,alis Hbn.) 

POUR PONDRE. 

DERRIDJ Sylvie 

Station de Zoologie, I.N.R.A., 78000 Versailles France 

Depuis 1977 des essais sont poursuivis en Beauce en infestations 
naturelles afin de comparer la tolerance ou resistance d'hybrides de maTs vis
a-vis de la pyrale Ostl'inia nubilalis llbn •. 

Nous avons pu mettre en evidence que l'oviposition de l'insecte est 
fonction de caracteres varietaux. A l'aide d'essais dialleles l'apport gene
tique de certaines lignees sur le de~t preferentiel d'ooplaques de la femelle 
a ete confirme. Le classement des hybrides selon ce caractere subsiste quels 
que soient l'annee, l'importance de l'infestation, le nombre de varietes mises 
en competitions (10 a 100) et le nombre de rangs sur lesquels sont disposes 
les varietes (1 ou 2). 

L'hybride le plus prefere AXF a ete pris en consideration et compare 
a une variete moins preferee, couranunent cultivee LG11. Cela a ete fait avec 
deux objectifs: rechercher et mettre en evidence la ou une des causes de la 
preference varietale et tenter d'utiliser en agriculture une variete preferee 
comme " plante piege ". 

Au cours de deux annees consecutives 1981-1982 ont ete examinees les 
concentrations en sucres solubles des feuilles de mats· sur les deux hybrides. 
La premiere annee seule la feuille 8 qui portait le plus de pontes a ete consi
deree et la seconde annee ont ete examines trois niveaux par plante et par 
variete: celui choisi pour la ponte et deux autres inferieur et superieur au 
precedent ou il y a peu ou pas de pontes. 

Pour un niveau donne la femelle de pyrale pond de preference sur la 
variete la plus riche en sucres solubles (surtout glucose et fructose). Le 
rapport entre les nombres de pontes varie de 2 a 5, selon le dispositif cultu
ral et le stade phenologique des varietes. Toutefois la teneur en sucres so
lubles ne parait pas etre le facteur essentiel en ce qui concerne le choix du 
site de ponte sur la plante. 

Une experimentation en laboratoire d'enrichissement en sucres so
lubles d'une seule variete LG11 a ete faite, afin de verifier l'action de ceux
ci sur le choix varietal d'oviposition . 11 s'agissait de trempages par les 
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deux extremites des feuilles coupees de mais d'un stade phenologique donne, 
dans des solutions de saccharose a differentes concentrations. L'effet du glu
cose et/ou fructose sur le choix du site d'oviposition a ete confinne. 

Ence qui concerne l'utilisation eventuelle de ce phenomene en agri
culture deux methodes culturales peuvent etre envisagee dans la region pari
sienne. La premiere consisterait a cultiver deux rangs de la variete preferee 
pour l'oviposition sur six rangs d'une variete a proteger. Dans des essais 
parcellaires (16 rangs de 100 plantes) composes des hybrides AXF et LG11, nous 
avons observe 5 fois plus de pontes (109 pontes pour 100 plantes) sur AXF et 
LG11- L'hybride AXF ne provoquant pas d'incitation a la ponte (verifications 
en cages monovarietales), on peut dire que dans ce cas avec deux rangs on a 
reduit deux fois le nombre de pontes potentielles. Il n'a pas ete possible 
dans ce dispositif parcellaire de mettre en evidence l es capacites reelles 
de AXF de reduction du nombre de pontes sur LG11, car les pyrales ont ete 
attirees fortement par les parcelles mixtes. 

La deuxieme methode consiste a cultiver en bordure, tout auteur du 
champ (en fourriere) la variete AXF, de fa~on a concentrer les pontes sur 
celle-ci et a limiter la migration des adultes vers l'interieur du champ. Un 
essai sur un tiers d'ha en infestation naturelle a montre qu'avec six rangs 
on peut concentrer deux fois les pontes par rapport a la parcelle centrale 
qui a deux fois plus de plantes. Un calcul theorique nous pennet d'estimer 
que pour proteger un ha, douze rangs de bordure peuvent limiter la densite 
des pontes au dessous du seuil de nuisibilite (12 pontes pour 100 plantes) 
lorsque le potentiel de ponte est inferieur ou egal a 28 pontes pour 100 
plantes. Il semble que dans tousles cas on abaisse le taux de pontes sur 
la majorite des ·plantes. 

Des essais de ces deux types de methodes culturales sont envisages 
en plus grandes surfaces. Et une etude au niveau de la region doit nous 
renseigner sur l'eventualite ou non d'un pouvoir attractif, de ces champs 
de culture plurivarietale. sur l'insecte a grande distance. 



- 33 -

GENETICS OF THE RESISTANCE OF LUCERNE 
TO THE PEA APHID 

R. BOURNOVILLE, P. GUY, J.P. FOUCHERx 

I.N.R.A., Centre de Recherches, 86600 Lusignan, France 
x Student 

We assesed resistance of varieties of lucerne (Mediaago sativa L.) to 

the pea aphid (Aayrthosiphon pisum HARRIS) by an antibiosis test which estimates 

the net reproductive rate of the aphid. There is a significant correlation 

(r s 0,6; 13 d.f) between this test and the mean growth of surviving plantules 

after a mass infestation with aphids. North american workers usually express 
. - . 
pea aphid resistance by seedlings survival following infestation with large num-

bers of aphids. In our experiments, we found changes of pea aphid resistance in 

some varieties already tested in North America. The present study is about gene

tics of the resistance in our conditions. This is a necessary step befc~e begi

ning any program of selection especially because of the great biological varia

bility of the pea aphid. 

All our experiments are done in a growth chamber under controlled con

ditions (temperature: 20° ! 1, 16 hours photophasis). The net reproductive rate 

of aphids is evaluated during two weeks of breeding of 4th stage _~arvae (tabl.1). 

We use six clones of lucerne obtained by dividing six vigorous pl;nts of a nur

sery. Three clones originate from North American varieties : Lahont~n, Resista

dor, Team. In our former experiments, -Lahontan was found resistant to the pea 

aphid, Resistador and Team varieties were susceptible. The other ~l~nes: 12, 

58, Europe, are of French origin. They were susceptible during ~~f_former esti

mation. The variance analysis on the parental clones is as follJwi 

clones Res. T. E. 58 12 Lah. 

Net reproduction rate 78,5 65.7 48.8 44.8 29.1 11,2 

Signification 

The diallel crosses are analysed with the GRIFFING method, the estima

tion of the general combining ability(• gi) is 
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clones Res. 12 58 T. E. La. 

gi +16.1 +2 +1.6 + I .O -4.6 -16.l 

Signification 

The variance analysis of these results proves genetic effects. The 

highest reproductive rate in the crosses is given by the~- clone, and the 

smallest by!:!· clone. The other clones are not clearly different. 

The results of the variance analysis of the diallel crosses are high

ly significant for the general combining ability and significant for the speci

fic combining ability. As the former is higher than the latter, the level of 

resistance of any determined cross can be rather well appreciated by the gi of 

the parental clones. There is no significant difference between the phenotypic 

value of the clones and their cross value. Owing to the higher reproductive rate 

of the aphids in the crosses between clones compared to the parental clones, it 

seems that, in our experiment the pea aphid resistance is determined by recessi

ve genes which is contrary to the results obtained in North America (l dominant 

gene). 

Res. 12 58 T. E. La. 

Res. 78.5 59.4 61.8 87.4 72.2 69.7 

12 29 . 1 50.4 45.0 79.0 60.4 

58 44.8 92.7 32.2 55.5 

T. 6S.7 56.6 8.6 

E. 48.8 27.7 

La. 11.2 

Table 1. Net reproductive rate of the pea aphid bred on the 
clones of lucerne and their crosses (observed data) 
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RESISTANCE TO THREE SPIDIES OF APHIDS IN wn.J> RELATIVES OF 
THE FABA BEAN (GENUS VICIA); TAXONOMIC PATTERNS AND POSSIBLE 
MIDHANISMS. -

N. BI.RCH 

Jodrell Laboratory, Royal. Botanic Gardens, Kew, Richmond, 
Surrey. TW9 3DS, England. 

Partial. resistance to aphids has been detected in a smal.l number of 

~ ~ cultivars. The probability of encountering a wider range of 

genetically-inherited resistance characters is greatly increased by screening 

crop progenitors and wild relatives; !:. narbonensis (a close relative of!:. 

faba) has been shown to be relatively resistant to Aphis .!!!!!!, Scop. compared 

to the Faba bean. Attempts to introduce agronomical.ly-usetul characters to 

V. faba through inter-specific hybrids with wild Vici a spp. (vetches) have so -- -
far been unsuccessful, but may be achieved using somatic hybridisation. 

The aims of this work were not to directly select wild ~ species 

for hybridisation or crop development, but rather to identify taxonor.ic areaa 

within the genus worthy of further study. The work describes taxonomic 

patterns of resistance within the genus to Aphis ~ Scop., Acyrthosiphon 

pisum Harris and Megoura viciae Buckton. In addition, individual. components 

of aphid population growth are assessed in relation to possible mechani8111S of 

antibiosis. 

Twenty-nine wild ~ species were taxonomical.ly selected from 

available seed collections to give maximum coverage of infrageneric sections, 

and where possible, up to 4 ~ species from larger sections. The 3 aphid 

species were selected on the basis of pest status and host range. Two feed

ing sites were assessed on each host (young leafl.ets and stem internodes) 

using 30 clonal. apterae per site. Aphid performance was assessed under 

controlled laboratory conditions and quantified using the population growth 

index rm (intrinsic rate of natural. increase) and its component.a (survival., 

development rate, fecundity). Adult fecundity was only monitored for 10 days, 

subsequent reproduction contributing less than 5% of overall r values. 
II 

Three possible mechanisms of antibiosis were assessed: a) physical. barriers 

to nymphal. stylet penetration b) effects of high trichome densities at 

preferred feeding sites and c) free amino acid content (protein and non

protein) at each feeding site. Regression anal.yses were used to test for 

significant associations between physical or chemical factors and measured 

host resistance. 
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Results from the laboratory screen demonstrated a wide range of 

antibiosis to aphids in the genus, from partial to total resistance, the most 

susceptible wild~ species being equivalent to the most resistant culti

vars of .Y.:.~ screened by other workers. The 29 hosts were divided into 4 

groups on the basis of subgeneric position and life-span. These four taxon

omic groupings (group 1 = perennials from both subgenera, group 2 = annuals 

from subgenus Vicilla, group 3 = most annuals from subgenus~ except those 

in group 4, group 4 = closest living relatives of .Y.:.~ from section~), 

were found to correlate well with broad divisions based on differences in rm 

values, i . e . in general, aphid resistance decreased from hosts of group 1 

(high resistance) to group 4 (partial resistance). 

Clear differences in aphid performance within the genus were found 

for the 3 species tested. !;_ pisum proved to be the most successf'ul. aphid 

species, ·both in terms of highest potential population increase and widest 

host range. !;_~ was less successful on a range of hosts within the genus 

and!!:. viciae was the most host-restricted. Site-related differences in 

performance for the 3 aphid species agreed with published settling and feeding 

preferences. 

Analysis of the components of rm revealed that low nymphal survival 

rate was the most important constraint on aphid performance on hosts of groups 

1 and 2. Adult pre-reproductive period, which can be the major factor limit

ing aphid population growth on crop plants only became a limiting factor on 

the most susceptible wild~ species. 

Observations of aphid feeding behaviour together with correlative 

studies indicated that at least 3 mechanisms of antibiosis may be operating. 

On several perennial~ species f rom group 1 (especially 'oroboid' types) 

early aphid instars died through starvation, without successful stylet pene

tration of cuticle barriers. This physical mechanism was effective against 

all 3 aphid species. In addition, on pubescent annual species high densities 

of simple, non-glandular trichomes on preferred feeding sites were correlated 

with host resistance to!:.~ and!!:_~ but not !:.J.isum. 

(continued on page 38) 



- 37 -

CURRENT U.S. RESEARCH ON VEGETABLE RESISTANCE TO INSECTS AND HITES 
JAMES H. SCHALK, Research Leader, U.S. Department of Agriculture, 
Agricultural Rsearch Service, U.S. Vegetable Laboratory, Charleston, 
SC 29407 

An extensive effort is req4ired for a successful breeding program on arthropod 
(insects and mites) resistance in vegetables. This paper deals with the 
applied aspects of developing arthropod resis~ant vegetables and is limited 
to muskmelon, potato, sweet potato and tomatoes. 

Programs on arthropod resistance are initiated through the preliminary 
screening of large numbers of plants usually in unreplicated trials either 
under field, greenhouse, or laboratory environments. Possible sources for a 
survey of resistance are plant introduction gepnplasm repositories, local 
collections, and plants of related species. It is the responsibility of the 
entomologist to identify the arthropods involved, including a stu4y of bio
logical races or related ~pecies as a part of the problem. The entomologist 
must also manage insect populations in the field and laboratory to establish 
the maximum differences between resistant and susceptible plants and to 
determine the degrees of plant infestation and damage. 

Selection from the preliminary screening are made relative ~o plant v'~or, 
damage ratings and arthropod counts and subjected to replicated testing with 
the appropria~e pests. This procedure insures that all plant entries are 
resistant. 

The basic properties of the plant responsible for resistance can now be 
determined (antibiosis, nonpreference, tolerance). Indepth studies can be 
accomplished through the confinement of pest arthropods to excised or whole 
plants and by observing pest reproduction, duration of life cycle, surv.ival 
and weights. A knowledge of the ultimate cause of resistance, although. bio
logically important, may not be essential to the practical breeding of _Plant 
resistance. 

Selected plants are hybridized to combine genes for resistance with d~sirable 
horticultural characters and the breeding methods employed are backcrossing, 
recurrent selection and mass selection. When inheritance is simple, back
crossing provides a precise and rapid way of incorporating the resistance into 
a usable form. However, when inheritance is polygenic recurrent selection 
and mass selection techniques are used. The breeding procedures incorporating 
arthropod resistance in this paper are: 1) Huskmelon, backcrossing and re
current selection, 2) potato, recurrent selection; 3) sweet potatoes, re
current selection and mass selection; 4) tomatoes, backcrossing. The study 
of the resistance of the released lines and cultivars is essential as it can 
determine their value as an insect control method. 

·valuable arthropod resistances have been identified in muskmelon (to Aphis 
gossypii, Diabrotica spp., Diaphania nitidalis), potatoes (to Empoasca fabae, 
Epitrix cucumeris, !· hirtipennis, Leptinotarsa decemlineata, Macrosiphum 
euphorbiae·, Hyzus persicae, Tetranychus urticae), sweet pot·ato (to Chaetocnema 
confinis, Conoderus spp., Diabrotica spp., Phyllophaga ephilida, Plectris 
alieria, Systena spp.), and tomato (to Circulifer tenellus, Drosophila melano
gaster, !· hirtipennis, Heliothis ~ ~· decemlineata, Liriomyza sativae, H. 
euphorbiae, !• cinnabarinus, T. turkestani, T. urticae, Trialeurodes 
vaporariorum). 
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(continued from page 36) 

The resul.ts of chemical analyses of leaf and stem material for free 

amino acids were used to calculate chemical indices. The predictive value of 

these indices in determining host susceptability to aphids was tested by 

measuring the degree of association between predicted aphid performance 

(based on amino acid chemistry) and actual performance (measured by rm). For 

A. pisum only 24% of the variation in r was explained by total amino acid 
- m 
content, and non-protein amino acids (toxins and phagodeterrents to several 

insect species) did not significantly affect performance. !:. ~and!!.:, 

viciae however appear to be significantly affected by the presence of ~on

protein. amino acids, explaining up to 53% and~ of variation in host resis

tance respectively. Since these compounds were detected at very low concen

trations in vegetative tissue compared to~ seeds, it is unlikely ~hey 

act as direct toxins; it is more likely they are antifeedants which interfere 

with the control of normal feeding, following successful stylet penetration. 
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RESISTANCE TO THE TOBACCO ~JHITEFLY, BEMISIA TABACI ,IN TOMATO ANO 
RELATED SPECIES: A QUICK SCREENING METHOD 

M.J. BERLINGER, R. DAHAN and ESTHER SHEVACH-URKIN 
Entomology Laboratory, Gilat Experiment Station, ARO, Mobile Post Negev 2, 

ISRAEL 

The tobacco whitefly Bemisia tabaci Gennad., is a notorious pest of 
many agricultural crops. In Israel it is one of the most harmful pests of 
tomatoes (BERLINGER et al., 1983a). The importance of breeding tomatoes resis
tant to the greenhouse whitefly (e.g. DePONTI et aZ.,1975) and to the tobacco 
whitefly (BERLINGER et aZ., 1983b) has been stressed. 

In a previous set of field and laboratory experiments (BERLINGER et 

aZ.,1983b) some accessions of Lycopersicon hirsutum f. glabra-twn and of 
Solanwn pennellii were found to be resistant to the tobacco whitefly. GENTILE 
et aZ.,(1968) suggested that the resitance in Lycopersicon _and Solanu: to 
greenhouse whiteflies is due to the stickiness of their leaves. DAHAN (unpu
blished data) proved that the sticky exudate of Sol.anwn is the only mechanism 
of its resistance to the tobacco whitefly, sice leaves from which the sticky 
material was removed, became as susceptible as the control. The machnism of 
resistance to the tobacco whitefly in L. hirsutwn f.glabratwn is most likely 
a'lso due to the sticky exudate of the leaves (SHEVACH-URKIN, unpublisheJ data) 

The success of a breeding progra111!1e for resistance to insects in 
plants is highly dependent on the availability of quick and reliable testing 
methods. With this in mind, an attempt was made to use the phenomenon of leaf
stickiless as a measure for resistance in the first step of plant screening. 
This measure, if reliable, will provide a quick mass screening method. 

The guideline in the present work was first to find a correlation 
between resistance in L. hirsutwn f.glabratwn and s. pennellii and stickiless. 

th/.. 
The second step was to verify result by testing another set of plants, F2 
hybrids (tomato x s. penneZlii), for their stickiness and correlate it back to 
their resistance as expressed in a bioassay. Resistance was identified in 
terms of adult mortality rate. Four or ten adult females of unknown age were 
confined by means of a clip-on cage onto the underside of the examined leaf. 
After 24 hours the dead w~iteflies were counted. The mortality rate was cal
culated and corrected in relation to the control (0% martality). Each experi-

*Part of M.Sc Thesis, the publication in full is in preparation 
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ment was conducted in 2-6 replicates. The leaf stickiness was determined as 
percent sucrose in an aqueous solution (see PLAGE, 1975). Granulated sucrose 
was scattered upon a known area of the leaf and the surplus was carefully 
shaken off. The sucrose which remained sticking on the leaf was washed off 
with a measured quantity of water. The sucrose content of the water was then 
measured by means of a refractometer. 

In L. hirsu-twn f.gZabra-twn the, increase of resistance from 14 to 85% 
was accompanied by a parallel increase in the stickiless from 0.6 to 5.6%. Even 
the stickiest plants were not complete resistant. This relative resistance 
above 50% mortality, started when stickihess reached 2.1% sucrose. It was con
cluded that plants in the category of 20% stickiness or less, are too suscep
tible to be included in the breeding prograllllle . Whereas plants, possesing a 
stickiness of 2.1% or higher, must be tested again by a bioassay. In s.penn -
ettli - the susceptible plants possessed a stickiness of 0.8-1.0% at most. 
Relative resistance, above 50% mortality, was achieved at a stickiness of 2.0% 
whereas absolute resistance (100% mortality) was found whenever the stickiness 
wa·s 2.2% or more. In the second step, F2 hybrid plants were first classified 
as to their stickiness.into three categories: 1.0% or less (susceptible), 1.2-
1.8% (relative resistance) and 2.0% ormore (absolute resistance). The bioassay 
for resistance confirmed the suggestion that stickiness would be a useful cri
terion in preliminary screening . 
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FECUNDITY AND SURVIVAL OF TRIALEUROOES VAPORARIORUM WESTWOOD 
ON DIFFERENT EGG-PLANT VARIETIES 

J.C. MALAllSA\ J.C. SICAROH and Marie Christine OAUNAYH 
t. !NRA - Station de Zoologie et de Lutte Biologique d'Antibes - Laboratoire 

E. Biliotti - Route de Biot - 06560 - Valbonne - France -
••· !NRA - Station d'Amelioration des Plantes Maraicheres - Domaine ST. 

Maurice - 84140 - Montfavet - France -

Amgng the vegetaoles, the egg-plant Solanum melongena L, seems to 
be the most suitable host plant for the greenhouse white fly, Trialeurodes
vaporariorum WESTWOOD (WOETS et al., 1976). 

Our observations show differences between varieties in attractivity 
and multiplication of the pest in glasshouses {SICARD, 1981). The aim of the 
present study is to analyse in the laboratory, the main components of the rate 
of increase of the white-fly: fecundity, longevity of adults, length of life 
cycle and larval mortality . 

Four egg-plant varieties morphologically very different from each 
other and originating from various geographical regions have been use' 

- Pusa purple cluster (PPC) ..••.••••• l 
- Monstrueuse de New-York (MNY) •..••• i 
- Dourga ( D) .•••.••••..•• . ••.•••••••• 
- Ronde de Valence (ROV) .•• •••.•••••• 

Tropical origin 

Mediterranean origin 
Far Est ori ::-in 

Laboratory tests have been made on young egg-plants (5 to 8 1~aves), 
isolated in individual cages under controlled conditions (T = 22°c; H.R. = 
70-80 % ; 12L/12 D).Diffe rences between varieties appeared for only .some com
ponents of the rate of increase. Differences exist in daily fecundity but not 
i n total fecundity (Table 1). So, the length of the egg-laying period is af
fected. The highest total fecundity that we have found i s almost double than 
those observed by DIPIETRO (1977) because of longer female longevity and 
laying period. 

In all varieties, longevity is higher in females than in males. As 
to the length of life cycle (from egg laying to adult emergence), there is a 

clear-cut difference between MNY and the three other varieties (Table 1). The 
difference does not seem to be more important in any particular larval instar. 

The differences between varieties are most important in preimaginal 
mortality, chiefly on the eggs and the two first larval instars. The highest 
mortality rate is observed on the variety on which the duration of insect 
life cycle is the longest (RDV). 
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Multiplication of total fecundity per female by larval mortality 
rate allows to estimate the number of adults per female on each variety in 
the next generation (Table 1). This points out some antibiosis in the varie
ties Dourga and Ronde de Valence. 

Finally, a high preimaginal mortality, specially on young instars 
is the main reason of the reduction of the increase rate of the white fly 
on some cultivars. Intervarietal differences observed in laboratory conditions 
and on young plants are coherent with the observations on older plants in 
glasshouses (SICARD, 1981). 

Thus, differences between varieties do exist on egg-plant and they 
are of interest for varietal resistance selection against greenhouse white 
fly; but we already know that the expression of resistance is often dependent 
of environment conditions and only the genetical intervarietal variability 
studied (MALAUSA et DAUNAY, 1982) will be utilizable. 

Only antibiosis has been studied in this work, but we have also 
observed (SICARD, 1981) varietal differences in the attractivity of adults. 
These two factors of resistance which are not always associated in the same 
variety, are of prime importance in egg-plant selection against the greehouse 
white fly. 

TABLE 1: Life-table date of greenhouse whitefly on four egg-plant varieties 

RDV PPC D 

Total fecundity (eggs) •••••.•..•.•••• 687 678 667 
Daily fecundity (eggs) •.•••••••• ••.•• 12,l 10,6 9,8 
Female longevity (days) •••..•..••••. . 58,8 72,2 71,2 
Male longevity (days) •.•••...•....••. 25,7 47,5 35,4 
Preimaginal development (days) .. .... • 28,7 27,9 28,1 
Preimaginal mortality(%} ..•..••.••• • 39,5 23,6 37,5 
Estima tion of female offspring 
(adults/female} .••••••• ••...••.•...•• 416 518 417 

BIBLIOGRAPHY 
DIPIETRO J . P. - 1977 - These de Doctorat - Toulouse - 112 pp. 
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MNY 
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9,1 
75 ,9 
22,7 
26,9 
16,2 
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RECENT DEVELOPMENTS OF RESISTANCE TO GLASSHOUSE WHITE• 

FLY IN TOMATO AND TO T\VOSPOTTED SPIDER MITE IN CUCUMBER 

O.M.B. OE PONTI 

Institute for Horticultural Plant Breeding (IVT), 
P.O.B. 16, 6700 AA Wageningen, the Netherlands 

1. Tomato-glasshouse whitefly (Trialeurodes vaporariorum) 

Resistance to the glasshouse whitefly has successfully been trans

ferred from the wild species Lycopersicon hirsutum glabratum to the 

cultivated tomato. In 1982 some lines derived from a first backcross were 

selected, which combine a high level of partial resistance with a reason

able horticultural value. 
The selection was based on a glasshouse test, where the population 

development of the whitefly was recorded. for isolation only one 15 ,e was 

planted per glasshouse compartment. Per plant 15 females were released and 

the population development was sampled by counting the number of empty 
pupae on the most distal pair of leaflets. The number of adult whiteflies 

was also estimated on a linear scale of Oto 9. 

Table l shows that after about one generation of the whitefly the 

reproduction on the most resistant backcross lines is only one third to 

half of that on a susceptible standard variety, which was also the back
cross parent. From earlier experiments we know that these differences 

increase in the following generations of the whitefly. 

Our Solanum pennellii program has been stopped, because the resist

ance appears to be closely related to the presence of sticky glandular 

hairs. Such a mechanism is incompatible with biological control, because 
the parasitic wasps are also trapped. 

Table 1. Differences in resistance as measured by counted numbers of empty 

pupae and estimated numbers of adults on a scale of Oto 9,6 weeks 
after inoculation. 

Material 

cv 'Allround' 

L. hirs, glabratum 
80355 backcross line 

81130 

81132 

II 

It 

Empty pupae 
290 

129 

92 

101 

121 

Adults 

8 

2 

l 

3 

4 
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2. Cucumber - twospotted spider mite (Tetranychus urticae) 

Since the last meeting we have continued our efforts to transfer 

spider mite resistance to non-bitter cucumbers. This was based on our 
hypothesis, that there is no causal relation between resistance and bitter

ness, but only a genetic relation in terms of linkage between genes for 

resistance and bitterness. Selection was mainly carried out in the glass

house, where the linkage was more obvious than in the laboratory. We 

succeeded to select some non-bitter lines, whose resistance approached that 
of their bitter parents. These lines have been released to Dutch breeding 

companies and we were close to finish the program. 

During my stay in the USA some of the bitter and non-bitter 

resistant lines were tested in North Carolina in a field with a high 

natural population of T. urticae. The conditions were extremely hot, windy 
and dry. The resistance of the bitter lines was confirmed, but the non

bitter lines showed hardly any resistance. This difference between the 

Netherlands and the USA is alarming and requires further research into the 

relation between resistance and bitterness. 

Our attempts to promote the biological control of glasshouse whiteflies on 

cucumber by breeding glabrous varieties have somewhat been changed, because 

of the adverse qualities connected with glabrousness. Therefore we study 

now F1 hybrids of glabrous and hairy cucumbers carrying half the number of 

hairs. 
Table 2. Comparison of two glasshouse t ests in the Netherlands and a field 

test in North Carolina (USA) for resistance of cucumber to 

T.urticae. Only the final observation is listed. Damage ratings 

are recorded on a scale of O (no damage) to 5 (maximal damage). 

Material Bitterness Damage Rating 

The Netherlands USA 

1981 1982 1982 

G6 3.8 a 4.1 a 3.9 a 

F6 (H x R) + 1.6 b 2.0 b 0.5 C 

F5 (H x V) + 1.5 b 1.6 b 0.3 C 

F5 (G6 x F5(H x V) 1.9 b 1.9 b 3.3 a 

F3 (G6 x F3(H x V x H x R) 1.8 b 2.5 b 3.9 a 
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CHEMICAL ASPECTS OF VARIETAL RESISTANCE OF CARROT TO THE CARROT 
FLY,~~ (F.) 

M.F. RYAN, F. ABE AND A. }!AKI. 

DEPARTMENT OF ZOOLOGY, UNIVERSITY COLLEGE DUBLIN , 

BELFIELD, DUBLIN, 4, IRELAND. 

Field experiments were made to investigate the resistance of 

several varieties of carrot , Daucus carota, to the carrot fly, Psila rosae 

(F,), Observations were made on numbers of eggs, larvae and damaged 

roots. Significant di fferences in resistance were detected between some 

varieties and these seemed to result from differences i n numbers of eggs 

laid and, independently, numbers of larvae established in the root. 

The behaviour of the carrot fly larva in the presence of some 

root volatiles has been described indicating the presence of repellent 

and attractant compounds (1 , 2). The sensory receptors mediating the 
•· 

perception of such compounds have also been described (3). We have 

compared resistant and susceptible varieties in terms of compounds 

extractable from roots and their possible relevance to resistance will be 

discussed. 

1 . P.M. Guerin and M,F. Ryan (1980). 

2, M,F. Ryan and P.M. Guerin (1982). 

315-324, 

Experientia 36, 1387-1388. 

Physiological Entomology 7, 

3, M,F. Ryan, P,M, Guerin and Mary Behan (1978). Proceedings of Seminar 

on Biological Control. Royal Irish Academy, 130-153, 
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PROGRESS IN THE STUDIE:l OF RESISTANCE TO CARROT FLY (Psila rosae) m CAR.'1.0TS 

P.R. ELLIS, J.A. HABIMAN, :B.D. DOWKER and J.F. HORO:Bm 

National Vegetable Research Station, Wellesbourne, Warwick, CV35 9EF, Gr<1t 
:Britain 

INTRODUCTION 

Studies of resistance to carrot fly (Psila rosae F.) in carrots 

(Da.ucus carota L.) began at Wellesbourne in 1970. Progress in this project 

where plant breeders and entomologists have collaborated is summarised in 

this paper. 

HOST RANGE OF CABRO'l' FLY 

More information on the host range of the carrot .fly may help to 

identify new sources of x~sistance to the pest. Resistant close relatives 

of carrot may be of value in breeding prograames. The results of ev.;. uatiDg 

27 umbelliferous species as hosts were published earlier (Hardman & Ellie, 

1982). Three of the 27 species tested, Anthriscue sylvestrie (L.) Hoffm., 

Ferula communis L. and Sm,ynrlum olusatrum L. failed to support carrot .fly and 

13 species were new host records. Two species, Chaerophyllu . .1 temulentum L. 
and Torilis .japonica (Routt) DC which are numerous and widespread wild 

flowers in carrot-growing districts, supported large numbers of carrot fly. 

Very few carrot flies were supported by plants of Da.ucus capillifolius Gilli 

and D. glochidiatus (La.bill.) Fisch. Mey. et Ave-Lall indicatiDg tha.t these 

may be useful in future breeding programmes and crosses have been made bet

ween D. capillifolius and cultivated carrots. In 1982 a further 17 species 

of umbellifers were t ested and collection of the results will be completed 

in 1983. 

SCREENJNG OF CARROT CULTIVARS 

More than 200 carrot cultivars collected world-wide have been 

screened for resistance to carrot fly in the field. Approximately twelve of 

these cultivars have been shown to be consistently lees damaged than the rest. 

This partial resistance has been investigated in cv. 'Sytan' and is largely 

due to an~ibiosis - fewer larvae establish and the larvae take longer to 

develop on this resistant host. Under the auspices of the IO:BC Carrot Fly 

Project Group, 8 carrot cul tivars representing the range of resistance to 

carrot fly discovered in England were grown at 12 sites in 5 European 
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countries in 1977 and 1978. The relative resistances of the 8 cultivars were 

the same as in England and no evidence of biological races o~ carrot fly was 

discovered. 

SELECTION AND BREEDING 

Attempts are being made to increase the levels of partial resis

tance discovered in certain cultivars by selection. Four cycles of selection 

for resistance in the cultivar 'Long Chantenay' led to a small shift in the 

resistance in early generations. However, the interpretation of the results 

of testing more advanced generations has been complicated by great vari

ability in the performance of individual seed stocks in different trials. The 

influence of plant density on the resistance of these and other breeding 

lines is being investigated. A programme of selection within the partially

resistant cultivar 'Sytan' began in both The Netherlands and England in 

1980. Through an exchange of material between countries it is planned to 

compare the effectiveness of different selection methods. 

Crosses have been made between the partially-resistant cultivar 
1Sytan' and representatives of the three major UK carrot groups, Chantenay, 

Autumn King and Berlicum to provide material for breeding programmes. 

A single seed descent programme was begun in August 1981 to develop 

carrot inbreds with a range of resistance to carrot fly. This programme is 

based on an F2 family resulting from a 1Sytan1 x 'Long Chantenay' cross. A 

twelve month seed-cycle of inbreeding can be achieved in a glasshouse by 

regulating environmental conditions. 

mrIDRATED CONTROL OF CARROT FLY 

Field experiments have investigated whether the use of insecticides 

and partial resistance are complementary in their action. Trials over three 

seasons compared the performance of log dose treatments of three insecticides 

applied to cultivars representing the extremes of the range of resistance. 

The results showed that approximately one third of the dose of insecticide 

was required to provide effective control of carrot fly on the resistant 

cultivar 'Sytan' as compared with the highly susceptible 'Ila.nvers Half Long 

126'. These results suggested that partial resistance and insecticides 

were complementary in their action against carrot fly. 

HA.RlMAN, J.A. & ELLIS, P.R. (1982). An investigation of the host range of 

carrot fly. Annals of Applied Biology 100, 1-9. 



- 49 -

PRELIMINARY ENTOMOLOGIST'S AND PLANT BREEDER'S RESULTS ON SEARCHING FOR 
CAULIFLOWER RESISTANT TO CABBAGE ROOT FLY, Delia radiaum (brassiaae) L. 

J. FREULER 

Station federale de recherches agronomiques de Changins. CH-1260 Nyon, Suisse 
F. GAGNEBIN 

Station de botanique experimentale, CH-1254 Lullier, Suisse 

The outbreak of insect pests on cruciferous plants is made easier 

by the great number and diversity of cultivated crops of this family. 
Investigations have been made on the non-preference resistance type 

of 14 cultivars of cauliflower (Brassiaa oieraaea var. botrytis) to the 

cabbage root fly, Delia radiaum (brassiaae) L., in order to find a way of 

reducing chemical treatments against this pest. The cultivars were: Saxa, Se
landia, Succes, Weslandia, Idol, Grandesse, Fl Coronado, Perfection, Opaal, 

Panda, Fortados, Nevada, Brendo and Imperator. This work requi res a parallel

ism between the development of the crop and that of the insect and imrlies a 

study of progenies of attractive and non-attractive plants. There are ~ossib

ilities of selection among the cultivars since 13 of 14 mentioned above are 
open pollinisators, the type of these plants being both autogameous and 

allogameous. 

The relative level of resistance of the plants was determined by 

counting the eggs laid on the stem of the plant. The cultivars were firld

grown in experimental plots and exposed to a naturally occurring fly 

population. 

An egg trap was worked out in order to facilitate egg counting on 

a great number of individual plants. 

The fly population proved to be sufficiently high to reveal genetic 

variations among the plants without compromising their survival. 

When egq counts of the different cultivars are plotted on a graph, 

one realizes that the figures are so much alike that the egg counts can be 

limited to the period between the middle of July and the middle of August 

covering 68% to 92% of the total egg mass laid during the growing period. 

The most attractive cultivar (Fl Coronado) received 1.6 and 3.6 

times more eggs than the least attractive (Panda) . However, the differences, 

significant between cultivars, are even more strikingly significant between 

individual plants within a cultivar. Therefore, selection should be operated 

by setting up inbred lines from non-attractive individual plants of proven 
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commercial value. 
Different factors, however, linked with plant characters, made it 

difficult to obtain progenies. It is thought, therefore, that the risk of 

losing promising parents could be diminished by cultivating plant tissues in 

vitro. 
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EFFECT OF RESISTANCE TO MYZUS PERSICAE lU LACTUCA ON APHID POPULATION 

DEVELOPMENT UNDER CONTROLLED AND FIELD CONDITIONS 

F.L. DIELEMAN1 & A.H. EENINK2 

1 Department of Entomology, Agricultural University, P,O.Box 8031, 6700 :h 
Wageningen, the Netherlands 

2 Institute for Horticultural Plant Breeding (IVT), P.O.Box 16, 6700 AA 
Wageningen, the Netherlands 

Significant and consistent differences for resistance to M.persicae 

were found in tests under distinct environmental conditions. The resistance 

was always higher to biotype WM2 than to biotype WH1• It was the resultant of 

various components (EENINK & DIELEMAN, 1982 a). 

In several laboratory tests the effect of such components on the 

resistance level was investigated. Table 1 shows some of the results with 

clear differences between lettuce cultivars for components like mort~lity of 

larvae, larval period, larvae production and adult mortality. 

Table 1. Differences between lettuce cultivars for components of resistance 

after infestation with two biotypes (WH1 , WH2). 

- = partially resistant,+= susceptible 

Cultivar larval larval larvae ad·,lt 

mortality period production mortality 

(%) (days) (in 10 days) ('I) 

WMl WH2 WM1 WH2 WM1 WM2 WHl WM2 
PIVT 47(-) 47 90 8.4 12.0 19 l 53 100 

PIVT 313(+) 41 56 7,9 8.7 32 14 40 

Based on the various components of resistance a stochastic simula

tion population model was made. Sensitivity analyses revealed that already a 

slight change of one of these components, such as larval period, greatly in

fluenced population development. 

54 

The ultimate effect of components for resistance on the growth rate 

of biotype WM1 is indicated in Table 2. The table shows results of tests under 

controlled conditions where different- numbers of aphids per plant were applied 

at the time of infestation. Large and consistent differences for resistance 
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level occurred between lettuce genotypes. 

Table 2. Number of aphids per plant 14 days after inoculation with 10, 20, 

30 or 40 L3 larvae of biotype WI\. 

Lettuce genotype Number of aphids per plant 

initial larvae density 

10 20 30 40 

PIVT 47 (-) 202 427 452 494 

PIVT 619 (-) 540 708 631 561 

PIVT 313 (+) 1632 3108 3318 5333 

Similar results were foun~ after testing partially resistant and 

susceptible lettuce genotypes in the field after natural infestation shown in 

Table 3 (EENINK & DIELEMAN, 1982 b). 

Table 3. Number of aphids per plant after natural infestation in field 

experiments in 1981 and 1982 . 

Genotype 

PIVT 47 (-) 

PIVT 180 (-) 

! VT line(-) 

Mondian (+) 

PIVT 313 (+) 

1981 

23/7 

66 

53 

23 

Aphids per plant 

18/8 

59 

144 

481 

1982 

20/7 26/7 

91 122 

102 118 

47 34 

123 >500 

Genetic recombination of resistance genes after crossing partially 

resistant genotypes resulted in an accumulation of such genes. Table 3 shows 

an increase of resistance of the !VT line compared to partially resistant 

progenitors. Resistant lines will soon be released for transfer of resistance 

to standard lettuce cultivars. 

(continued on page 55) 
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GENES FOR PARTIAL ANO COMPLETE RESISTANCE OF LACTUCA TO NASONOVIA RIBS-NICRI 

A.H. EENINK1 & F .L. 0IELEMAN2 

1Institute for Horticultural Plant Breeding (!VT), P.O.Box 16, 6700 AA 
·wageningen, the Netherlands 
2oepartment of Entomology, Agricultural University, P.O.Box 8031, 6700 EH 
Wageningen, the Netherlands 

Near complete resistance (CR) to the leaf aphid Nasonovia ribis

nigri has been transferred from an accession of the wild species L.virosa to 

L.sativa through interspecific crosses (EENINK et al., 1982a).Inthe L.sativa 

genome this resistance appeared to be governed by one dominant gene (EENINK 

et al., 1982 b). 

As several spurces of L.virosa with CR were found (EENINK & DIELEMAN 

1962 a) it should be known whether these accessions, originating from differ

ent plant ecosystems, contain the same resistance genes. 

Intercrossing six CR accessions and one partially resistant .PR) 

accession of L.virosa revealed that CR was based on one dominant gene desig

nated as Nr while PR was governed by the recessive allele nr. All alleles, 

both for CR, PR and for susceptibility (S) were present at the same locus 

(EENINK & DIELEMAN, 1983 in preparation). This implies that t: :e genetic base 

of the CR exploited so far in lettuce breeding, ls extremely narrow. 

Partial resistance has both been found in L.vlrosa, as mentioned 

before, and in L.sativa. In L.virosa this PR is governed by the gene nr in 

PIVT 273 and by minor genes. These minor genes apparantly strengthen or 

support the effect of the Nr gene for CR. Namely after transfer of the Nr gene 

from L.virosa to L.sativa the level of CR in L.sativa had been slightly de

creased (Table 1) .We ascribed this loss of resistance to a loss of minor genes 

(EENINK & DIELEMAN, 1982 b). 

Table 1. Mean daily larvae production per apterous adult on CR, PR and S 

genotypes 

Larvae (!roduction eer da:t: eer adult 

!VT line L.sativa L.virosa L.virosa L.sativa • ,. 

(CR) progenitor(CR) (PR) c.v.Taiwan(S) 

0.49 0.30 2.32 3.00 



- 54 -

Partial r esistance in L,sativa cultivars appeared both in field 

experiments and after retesting in laboratory tests (Tables 2 and 3), 

Table 2, Number of aphids per plant of four lettuce genotypes in a field 

test in 1981 after natural infestation. 

Genotype Aphids per plant 

15/6 22/6 30/6 

IVT line (CR) 7 19 12 

PIVT 47 (PR) 26 165 300 

PIVT 180 (PR) 24 109 288 

c.v. Mondian (S) 27 193 538 

Table 3~ Larvae production per adult on three lettuce genotypes in 5 days 

in a laboratory test. 

Larvae eroduction eer adult in five da;r:s 

PIVT 47 (PR) PIVT 180 (PR) c.v. Suzan (S) 

21.5 (69$) 22.5 (731) 31.0 (100$) 

T~ese genes for partial resistance in L.sativa should be exploited in resis

tance breeding to increase the level of CR and possibly to enforce durability 

,of res i stance. 
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EFFICIENCY OF THE RESISTANCE TO APHIS GOSSYPII IN MUSK MELON. 

FIRST RESULTS OBTAINED IN CONTROLLED AND NATURAL CONDITIONS 

H.LECOQ (*), M.J. PANSART (**), M. PITRAT (•**) and M. RENOUST (**) 

(*) : INRA, Station de Pathologie Vegetale, Domaine St Maurice, 
84140 MONTFAVET (France) · · 

(**) : ENSA-INRA, Laboratoire de Zoologie, 34000 MONTPELLIER (France) 

(***) : INRA, Station d'Amelioration des Plantes Maraicheres, 
Domaine St Maurice, 84140 MONTFAVET (France) 

The Melon aphid, Aphis gossypii Glov., causes severe deformations on 

leaves of muskmelon (Cucumis melo L.) plants. It is also. a very efficient vector of 

several virus diseases of this crop. A complex resistance to A. gossypii has been found 

in some Melon lines including P.I. 161375 (SC). Although it has a simple inheritance 

(one dominant allele :Vat), it gives together a resistance to A. gossypil by non accep

tance and by antibiosis and it also prevents virus transmission by this aphid (LECOQ, 

et al 1979, PITRA T et LECOQ 1980, 1982). 

The potential interest of this resistance incited the development of a 

breeding program to introduce it within varieties cultivated in France. In the same 

time, a study was started to assess the durability of the resistance and its efficiencr 

in the field. The first results obtained are reported here. 

In a first step, the resistance of SC was checked with six clones of A. 

gossypii from different geographical origins. Whatever was the component examined 

(non acceptance, antibiosis or virus transmission), SC was found resistant while the 

control cultivar "Doublon" was susceptible. However some differences were noticed 

in the multiplication rates of these clones on the susceptible cultivar. 

In a second step,.· an A. gossypii clone was maintained during several gene

rations on SC older leaves - where some larvae are produce<! - in order to check 

whether this could induce the selection of a biotype able to break the resistance. 

After 15 generations on SC, this clone was unable to overcome the three components 

of the resistance (non acceptance, antibiosis and virus transmission). 
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In the field, the resistance to A. gossypii has three major effects : 

- it reduces the A. gossypii populations (alatae, apterous adults or larvae) 

on the plants in comparison with susceptible controls; 

- it prevents leaf curling; 

- it slightly delays the virus epidemic (2 to 4 days according to the epide-

miological conditions), Virus epidemics are not completely prevented because several 

other aphid species play an important role in the virus spread and the resistance 

to vir.us transmission is only efficient towards Aphis gossypii (LECOQ et al 1980). 

Although A. gossypii resistant cultivars were grown in large experimental 

plots for six successive cultures, no resistance-breaking biotype has been observed 

in the field. This and the good behaviour of SC towards six A. gossypil clones from 

different origins suggest that the resistance will be durable. 

The genetic resistance of Melon to A. gossypil is very efficient in protecting 

the crop against the development of aphid infestations. However, it is not sufficient 

to provide a good protection against styiet-borne viral diseases. This resistance should 

therefore be completed either by adapted cultural practices (such as plastic mulches) 

or by genetic resistances to the viruses thems~lves (LECOQ &: PITRA T 1983). 
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EVALUATION DE LA RESISTANCE AU PHYLLOXERA DES 
HYBRIDES V.ul6 vbu~elUt x Hu.6cacli.n.i..a. Jt.O.twuli.~oUa. AU t10YEN 

DE TESTS DE CONTAMINATION "in vitro" SUR RACINES ISOLEES. 

A. BOUQUET et G. PILY 
Station de recherches de Viticulture - INRA 

F. 33140 PONT-DE-LA-r1A YE 

Le Phylloxera de la Vigne (Phyi.loxeJU1 va.6~ PLANCHON) est proba
blement l'un des pucerons les plus connus du fait de sa responsabilite dans 
la destruction des vignobles europeens a la f i n du XIXe siecle. Depuis cette 
epoque, la permanence de l'insecte dans la quasi-totalite des terroirs vitico
les francais, rend obligatoire le greffage des cepages traditionnels de l'es
pece V.iti.J. v..lni.6eJta L.. sur des porte-greffes i ssus d • especes ameri cai nes re
sistantes . Neanmoins cette resistance n'est pas totale: les porte-greffes he
bergent le plus souvent sur leurs racines des populations plus ou moins impor
tantes de radicicoles et certains d'entre eux presentent dans les champs de 
pieds-meres une sensibilite particuiiere du feuillage a la fonne gallicole de 
l'insecte. 

L 'espece MuJ.cacli.¥ua. 11.otwuU.60£1.a. (IUCHX) St1ALL. cul tivee sous le 
nom de vigne "muscadine" sur quelques milliers d'hectares dans le Sud-Est des 
Etats-Unis, est connue depuis longtemps pour sa resistance totale au Phylloxe
ra (RAVAZ, 1902) . Malheureusement, elle n'est pas utilisable dans la pratique 
cor.ine porte-greffe en raison de son inaptitude au bouturage et de son incompa
tibilite au greffage avec les cepages europeens. D'autre part, ses possibili
tes d'utilisation en croisement ont longtemps ete considerees conme illusoi• 
res, du fait de l'eloignement genetique des genres V.i;t;i,,6 et Mu.6c.a.cU.ni.a.. 

Des travaux recents (BOUBALS et PISTRE, 1978; BOUQUET, 1981) ont 
montre que cette espece est egalement resistante au nematode Xi.phi.neina. .index 
THO~~E et ALLEN, vecteur du court-noue, principale maladie a virus de la Vi
gne (grape fanleaf virus). Nous avons done entrepris de l'utiliser co11111e geni~ 
teur de resistance dans un progranwne d' hybri dation i ntergenerique vi.sant a 
creer de nouvelles varietes de porte-greffes permettant l'eradication des 
deux principaux parasites animaux de la vigne. 

En vue d'apprecier d'une ·maniere precoce et rapide le niveau de re
sistance des genotypes hybrides au Phylloxera radicicole, nous avons utilise 
une methode de contamination "iri vitro" (POUGH, 1975). donnant des resultats 
en parfaite correlation avec les resultats de tests en serre ou d'essais au 
vignoble; Des racine5 agees d'un an sont prelevees sur des plants de semis 
hybrides cultives en hydroponique sous serre . Apres un lavage soigneux, des 



- 60 -

fragments de racines de 1 a 2 mm de diametre et de 5 a 8 cm de long sont dis
poses dans des boites de Petri sur du papier buvard humide, inocules au moyen 
de galles phylloxeriques foliatres et maintenus a 25°C a l'obscurite. Au bout 
de 3 a 4 semaines, les racines sont examinees a la loupe binoculaire (X 20) : 

il est alors possible de distinguer, d'apres la nature et l'intensite des 
symptomes, et le nombre de colonies fixees sur les racines, cin~ classesallant 
de la resistance totale (notee "O") a l ' extreme sensibilite (notee "4"). La 

' resistance totale, caracteristique des varietes de l 'espece .'I • .1r.o.turu:li.6olia 

s 'apparente a une non-recepti vi te . Les necroses aux points de pi qures sont 
tres limitees. Il n'y a aucune formation de nodosites sur des radicelles ou 
de tuberosites sur les troncs radiculaires. Les Phylloxeras, incapables de se 
f ixer et de se reproduire sur les racines meurent rapidement. 

L'application du test a 591 hybrides F1 IJ. v,lni6vw. x M • .1r.o.tuncli..60-

Li.a fait apparaitre une distribution nettement bimodale des descendances en 
fonction du caractere de resistance : les plantes sont en najorite notees "O" 
et "3" ou 11411

• La proportion d'hybrides notes "O" est de 51,6 % sur ]'ensem
ble des descendances F1, mais elle varie de 39,7 a 65,3 % en fonction de la 
variete II. 1to.twicllf.0UA. utilisee comme !)arent male. 

En revanche, la proportion d' i ndividus notes "O" dans les descendan -
ces R1 obtenues par retrocroisement d'hybrides F1 resistants (pollinisateur: 
V. v,lni6e1ta) est inferieure ! 20 %, la majorite des plantes etant notee "4". 

En fonction de ces resul t ats, il est possible d'envisager un deter
mini sme genetique relativement complexe dans lequel l'expression d'un gene 
semi-dominant de resistance au Phyl loxera (Rv), a l 'etat honozygote chez M • 

.1r.otuncll60UA. , serait modulee chez les hybrides F1 par plusieurs 9enes modifi
cateurs M1, M2, M3, r,4 presents a l'etat heterozygote ou homozygote chez les 
varietes de muscadines. 
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A RAPID ASSAY OF VARIETAL SUSCEPTIBILITY TO 
HOPPERBURN IN GRAPE {VITIS VINIFERA) CAUSED 
BY LEAFHOPPER EMPOASCA VITIS GOETHE 

Gilberte f.l)UTOUS 
INRA, Station de Zoologie, 33140 Pont-de-la-Maye.France 

Feeding by the leafhopper, Empoasca vitis Goethe, causes a marginal 
drying and necrosis (hopperburn} to leaves. We compared a rapid visual system 
of rating the extent of hopperburn to precise measurements using an electro
nic coordinate reader. Our rating scale of hopperburn as a percentage of to
tal leaf area was related to the probit scale, which takes into account ~he 
greater facility of the human eye to discriminate the two extremes of such 
a scale. Our scale was as follows 

Hopperburn 0 1 2 3 4 5 6 7 8 9 
scale 

Percentage 0 2 5 15 30 50 70 25 95 97.5 
of hopperburn 

The healthy potted grapevines for each of 8 varietes were grown in ca
ged fonn 2 - node cuttings in the greenhouse. At the stage when the plants 
had 7 mature leaves, 20 adults E. vitis were caged on them for 15 days. The 
plants thereafter kept in cages another 15 days. We then evaluated the 
extent of hopperburn on each plant, first using our vis~al rat ing scale in 
the greenhouse. Irm,ediately after, tracings of each leaf and the area of 
hopperburn were made on translucent paper and the actual area were measured 
on an electronic coordinate reader {Hewlett - Packard ~0 9810). 

The correlation between ·visual ratings and precise measurements of 
hopperburn was higly significant; the non - parametric 2 I test failed to 
show any significant difference between the frequency distributions of 
hopperburn in each variety. Thus, the visual ratings gave accurate estimates 
of the extent of hopperburn. Moreover these was a significant heterogeneity 
p? 0,001 among the hopperburn measurements of the varieties, w~ich indicated 
varietal differences in susceptibility to damage by feeding of Empoasca vitis 

Gmthe. 
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RAPE SELECTION AND ENTOMOLOGICAL PROBLEMS 

J. LERIN 

!NRA, Centre de Recherches - 86600 Lusignan, France 

All plants of the Crucifer family contain sulfurous substances,the 

glucosinolates, which by enzymatic degradation yield secondary compounds. Among 

those the isothiocyanates (volatile or not) present a great entomological inte

rest. The influence of these products on different behavioural phases of insects 

associated with Crucifers has been studied for many years. Their defensive role 

against polyphagous insects has also been studied more recently. Then, these- . 

lection of new rape varieties with low glucosinolate content for a better valo

rization of rape oil-cake might have entomological consequences: an polyphagous 

insectes more agressive toward the new varieties, would insects pests .usually 

present on rape have their reproduction rate modified by lack of the r_ight 

stimuli ? 

The preliminary experiments reported here try to answer part of these 

questions. 

1. Table 1 SUllllll8rise the results of the experiments made for three 

years on the seed-pod weevil, Ceutho?Thynchus assimitis Payk. 

Table 1. Contamination of several varieties. Results per plant. 

Year Variety Glucosinolates 

80 

81 

Romeo 
Bronowsky 

Jet neuf 
JN-404 

Jet neuf 
82 JN-404 

D-380 

+ 

+ 

+ 

x significant difference 

Nutricial 
punctures 

4.8 
4.8 

30.5 
30.0 

Number of Weight of 
larvas larvas(mg) 

2.2 
2.7 

4.3 
3.8 

3.7 
2.0 
7.9x 

3.13 
3.40 

The glucosinolate content is showed by a + in normal varieties and 

a - in low content ones. In the experiments of 80 and 82 the insects had the 

choice between the varieties but not in 81 which enabled us to control the 

weight of the larvas at their exit from the pod. The number of larvas per plant 

is quite low in 80 due to a very late time for the experiment, In 81 ' and 82 it 



- 64 -

is the heat in the glass house which inhibited egg- laying. There is no variety 

influence on the mesured variables except for the number of larvas on D-380 in 

82. The variety , not of French origin, has not the same genetic background as 

the others. Flowering was longer and more heterogeneous on those plants and 

that could explain the significant result. A complementary choice experiment in 

81 in outside condition gave more normal levels of egg laying which resulted in 

55 larvas per plant in Jet neuf and 40 on JN-404. The difference is not signi

ficant. 

2, The percentage of attacked plants (with larva) by the stem weevil 

Ceuthcrrhynahus napi Gyll. was controlled on 3 m samples in a variety block 

trial. Significant differences between varieties can be seem in table 2, 

Table 2. Analysis of attack by'c, napi in a variety block trial, 

Varieties Jet neuf D-180 D-280 JN-332 Kid JN-404 

Glucosinolates + + 
Means (%) 40.6 35.5 33.3 32.8 29.4 28.0 

ppds s 5,8 

There is a significant block effect (F = 17.46 d.f . 3.15) and variety effect 

(F • 5,55; d,f. : 5.15). 

The analysis of glucosinolates in~ do not give any useful infor

mation to explain the result: Jet neuf and Kid have both a high glucosinolate 

content all the others having a low content. tt is almost certain that diffe

rences in stem elongation of the varieties tested have an influence on the in

sect choice but the hypothesis of an interaction with chemical factors should 

not be excluded. 

3 . Preliminary results on the development of colonies of Myzus 

persiaae Sulz . , a polyphagous insect occasionnaly present on rape, showed a 

tendency toward a quicker growth (twice as fast) of these colonies on varieties 

with a low content of glucosinolates (in controlled conditions). These results 

will have to be confirmed, 

The gl~cosinolate content of seeds in old varieties is only a little 

more than twofold that of new varieties and the relative proportions of the 4 

molecules which can be analysed independently stay the same in both. The analy

sis of green part is not yet possible in this country. Anyhow it is probable 
. . glucosinolates. that this lowering in the amount of is not enough to change repro-

duction in insects associated with rape but it may be enough to increase pro

blems with polyphagous insects l i ke the green peach aphid also present on this 

culture, 
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INFLUENCE DE QUELQUES SUBSTANCES ALLELOCHIMIQUES SUR LA PHYSIOLOGIE 

ALIMENTAIRE DES LARVES DU VER DE FARINE: TENEBRIO MJLITOR L. 

Pascale PRACROS 

t-· 
I 

INRA, Station de Zoologie, 33140 Pont de la Maye, France 

I 
I 

Pour mesurer, par voie biologique, l'efficacite nutritionnelle des 
plantes, on a recours a differentes methodes pouvant faire intervenir aussi 
bien des microorganismes que des vertebres (rats ou poulets). 

Les resultats obtenus au laboratoire avec lever de farine, Tene
b)•io molitor L. montrent que cet insecte peut etre utilise pour L' evaluation 
d~ la qualite nutritionnelle des plantes proteagineuses destinees a L'alimen
t-ation des monogastriques. 

; Parmi Les essais effectues au Laboratoire de Bordeaux, certains ont 
pbrte sur l'influence de substances antinutritionnelles sur la physiologie 
alimentaire des larves de T.molitor, estimee par le calcul de trois criteres 

1 - La consommation de matiere seche des regimes en 28 jours d'essai : 

QS = M.S. d'aliment a Jo - M.S. d'aliments a J.28 
mg/Larve nombre de larves 

2 - La croissance des larves estimee par le gain de poids sec pendant 28 
jours d'esai : 

ti PS = 
mg/Larve 

Poids sec des larves a J.28 - Poids sec des larves a Jo 
nombre de larves 

3 - L'indice de transformation de la matiere seche 

Is = QS / ti PS 

C'est ainsi que l'on a mis en evidence l'influence du taux des sa
ponines de la luzern~desglucosinolates presents dans le tourteau de colza et 
des alcaloides du lupin sur Les criteres precedemment cites. 

Quelques resultats sont presentes dans Les tableaux suivants 

A - Effet_des_saeonines_de_la_luzerne: 

Varietes Saponines t.PS QS IS 

LAHONTAN - 8,47 a 60,53 a 7, 15 a 

RURO + 3,.08 b 28,79 b 9,35 b 

EUROPE ++ 1,23 C 22,11 C 17 ,93 C 

ORCA +++ 0,75 d 13,53 d 18,04 C 
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B - Effet_des_glucosinolates_du colza 

Varietes Glucosinolates QS t.PS IS 

REGENT - 111, 1 a 22,0 a 5,0 a 

JET 9 + _84,7 b 12,9 b 6,6 b 

C - Effet_des_alcaloides_du_Luein 

Varietes Alcaloides QS t.PS IS 

LUBLANC 813 - 94,47 a 18,09 a 5,22 a 

LA 106 + 29,79 b 4,51 b 6,60 b 

Une analyse de variance est effectuee. Les moyennes sont comparees 
par le test de DUNCAN et sont affectees de lettres differentes lorsqu'elles 
sont significativement differentes Cau seuil de 1 •t. ). 

Les sources proteiques presentent le plus souvent des variabilites 
suffisamment importantes pour mettre en place des programmes de selection de 
varietes a faible teneur en substances secondai res indesirables pour le;mono
gastriquesCpoulets, pores>. 

D'autre part, la technologie essaie de remedier aux inconvenients 
presentes par Les sources proteiques vegetales avec plus ou moins d'efficacite. 
Par exemple, la technique du decorticage permet d'abaisser la teneur en cellu
lose et en tanins des graines, Les traitements thermiques inactivent Les subs
tances anti-nutritionnnelles de nature proteique Canti-trypsiques du pois) . 

Ce test biologique, a l'aide du ver de farine, permet d'estimer 
Les ameliorations apportees a la vaLeur nutritionnelLe par la technologie et La 
selection varietale et, simultan~ment, il donne un exemple de l'augmentation 
de la sensibilite de Laplante amelioree aux attaques d'un ravageur polyphage. 
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RESISTANCE TO DYSAPHIS PLANTAGINEA IN APPLE. 

EFFECTS ON APHID BIOLOGY 

M. LYTH 

East Malling Research Station, Maidstone, Kent ME 19 6BJ, U. K. 

Dysaphis plantaginea, the rosy apple aphid, is the most serious 

aphid pest of apple in the U.K., causing damage to shoots, leaves and 

(particularly) fruit. Resistance to this pest is derived from the major gene 

Smh from Malus robusta and is readily determined by insectary screening, 

since a pronounced hypersensitive reaction appears in the plant in rapid 

response to aphid feeding. In general, survival and fecundity .of aphids is 

substantially lowered on hypersensitive plants, final aphid size is reduced 

and instar interval lengthened. This resistance therefore appears to be a 

classic antibiosis. There is some evidence, e. g. from insectary tests at, 

East Malling, that the resistance is not uniformly effective. 
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HERITABILITY IN PEACH OF THE HYPERSENSITIVITY REACTION 
TO THE GREEN PEACH APHID MYZUS PERSICAE Sulzer. 

G. MASSONIE1 R. MONET._ Y. BASTARD11 P. MAISON 1 

t INRA, Station de Zoologie, Centre de Recherches de Bordeaux 
tit INRA, Station d'Arboriculture fruitiere id 33140 Pont-de-la-Maye 

The green Peach Aphid (GPA) is an ill'4)ortant pest on Peach Pz>unus 

persica (L) Batsch (LECLANT et REMAUDIERE, 1970). Previous research has de
tected resistance to GPA in peach cultivars that have not been bred for fruit 
quality, notably the cultivar S 2678 (MASSONIE et al., 1982). The sexual 
fonn of GPA colonize this cultivar but not the fundatrices nor the fundatri

geniae. Fundatrigeniae apterae artificielly placed on orchard or nursery 
trees or seedlings in the- laboratory leave these plants quickly (within 3 
days) . Their feeding punctures produce an easily seen necrosis on seedlings 
or nursery plants . We have used this necrosis as a marker for studies of the 
heritability of the character of resistance to GPA. 

Hybrids from crosses of the aphid susceptible "Redhaven" and the 
GPA resistant cultivar S 2678 were self pollinated. The progeny of these hy
brids raised in a nursery for two years were artificially infested with GPA 
fundatrigeniae apterae during the month of may. The number of aphids remai
ning and the occurence of necrosis was assessed 2,4 and 6 days later. 

Among a total of 75 plants, 21, (28 %) did not express the necrotic 
reaction. Four days after the contamination, the aphids left those plants 
that expressed the necrotic reaction to feeding by GPA. The results further 
confirm the association of the necrotic reaction to GPA feeding and resistan
ce to GPA. They suggest that the necrotic reaction associated with GPA 
resistance is controlled by a single dominant gene. 
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DIFFERENCES IN VARIETAL RESISTANCE TO THE TRANSMISSION OF PLUM POX 
VIRUS BY MYZUS PERSICAE Sulzer TO PEACH PRUNUS PERSICA (L) Batsch. 

P. MAISON• C. KERLAN•• G. MASSONIE * 
• !NRA, Station de Zoologie, Centre de Bordeaux, F 33140 Pont-de-la-Maye 

•• INRA, Station de Pathologie vegetale, Domaine de la Motte au Vicomte 
35650 LE RHEU 

INTRODUCTION 

Plum pox is a viral disease of Prune, Peach and Apricot. The 
virus is non persistanly transmitted by Aphids (O.E.P.P., 1974). Experimen
tal Aphid transmission to Peach seedlings, using virginopare green Peach 
Aphids (G.P.A.) Myzus persicae Sulz. was significantly less to two of 
three peach cultivars tested (MASSONIE et MAISON, 1980, 1982). The diagno
sis of virus free plants was based on disease symptoms and negative serolo
gical E.L.I.S.A. tests (MAISON et aL., 1983). These two varieties were 
thus considered IIX)re resistant to Plum pox virus transmission by G.P.A. 
virgino'f)CU'ae apterae than standard cultivars . A conman characteristic of 
cultivars resistant to Plum pox virus transmission by G.P.A. is their resis
tance 1:9 colonization by G.P.A. We have studied in Peach the relationships 
bet~n resistance to GPA and resistance to PllBD pox virus transmission by 
GPA 

MATERIALS AND IETHODS 
Peach cultivars were selected according to their resistance to 

GPA. 
GROUP A - CULTIVARS WITHOUT !~ROVED FRUIT CHARACTERS 

A 1 - Two varieties with resistance to GPA as expressed by 
the rapid (72 hours) departure of GPA fundatrigeniae apterae after artifi
cial contamination. This resistance is linked to a necrotic lesion formed 
around feeding punctures of the fundatrigeniae apterae. The virginoparae 

do not produce a visible necrosis by feeding. 
A 2 - Four varieties on which GPA fundatrigeniae apterae 

gain very little weight, have much lower fecundity and produce mainly winged 
offspring. 

A 3 - A cultivar susceptible to GPA 

GROUP B - COMMERCIAL CULTIVARS 
B 1 - A cultivar very susceptible to GPA 
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B 2 - Two vari eties considered less susceptible to aphids 
and Plum pox based onseler.tions from a region in Greece heavily infested by 
Plum pox. 

Inoculations were made either on young seedlings or new growth 
from grafted buds. The same rootstock variety and growing conditions were 
used for all test plants. An isolate of Plum pox virus that was severe in 
Peach (MARENAUO et MA.SSONIE, 1977) was used. The virus was Aphid transmitted 
using methods previously described (MASSONIE et MAISON, 1980). 

RESULTS 
Transmission to grafted scions of the same variety was erratic. 

However, the rate of transmission to plants of group A 1 was significantly 
less than transmission to any of the other groups. Therefore, resistance to 
transmission of Plum pox virus by GPA is linked to the resistance to GPA 
expressed by the varieties in this group. 
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ROLE OF PHENOLICS IN THE RESISTANCE OF PEACH 
PRUNUS PERSICA (L) Batsch. TO THE APHID MYZUS PERSICAE Sulzer 

G. MASSONIE, A. RATNADASS 
!NRA, Station de Zoologie, Centre de Bordeaux, F 33140 Pont-de-la-Maye 

INTRODUCTION 

Several phenolics are toxic or repulsive to aphids 1n synthetic 
diets and certain phenolics are involved in Plant resistance to Aphids. Stu
dies of their role in Plant varietal resistance or on the alternation of 
Plant hosts by Aphids, particularly that of Peach to M. persic~e are linked 
to the kinds and the concentration of __ phenols which increase during the sea
son when M. persicae leaves Peach (POESSEL et al., 1980). 

MATERIALS AND METHODS 
The work presented concerns two varieties of Peach: one suscepti 

ble (GF 305), the other resistant to M. persicae (S 2678). Aphid fundatrige

niae apterae placed on the resistant variety left within 72 hours, whereas 
Aphids readily colonized the susceptible variety. From may until july 1982, 
leaves were severed from the apical, subapical or basal part of newly-grown 
shoots fro mature trees. Aphids select shoot tips to larviposit. As shoots 
continue to grow, colonies remain on the same leaves, however Aphids do not 
remain on basal(mature) leaves. Phenolics were extracted with ethyl acetate 
{FLEURIET and MACHEIX, 1972) and incorporated into a basic synthetic diet 
(MASSONIE, 1980). Nymphs less than 24 hours old were placed on sachets con
taining (1) basic diet, or (2) a "blank" of water soluble fraction of extrac
ting solvents, or (3) phenol extracts and the water soluble fraction of ex
tracting solvents. After 7 days, the weight of insects from each treatment 
were compared by a non parametric test. 

RESULTS 

1 - Influence of variety and leaf age 
All phenols containing diets provoked significant weight los~ 

ses ( > 30 %) by Aphids compared to the basic diet alone or to the "blank". 
There were no significant differences between weights from the basic diet 
and the "blank". The losses of weight caused by extracts from basal leaves 
were not significantly different from those caused by extracts from subapical 
leaves. On contrast, extracts from apical leaves from the resistant variety 
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caused a greater weight loss ( > 60 %) than did extracts from apica1 leaves 
of the susceptible variety. 

2 - Effect of season 
Extracts ·of apical leaves token during mid-july produced larger 

weight losses than extracts token during may, in both varieties 

CONCLUSION 
The phenolic extract from apical leaves of the resistant variety 

of peach is more harmful to M. persicae than extracts from the susceptible 
variety. This harmful effect increased from may to june in both varieties. 
The nature of the active substances and the toxic or repulsive character of 
their effects remains to be found. 
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