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BREEDING VEGETAJ3IE CROPS l<-UR RESISTANCE 1D

ROOr-KNJT NEML\lDlES IN BHAZIL

Harce l o de Targa I\raújo*

Efforts for obtaining new cultivars or breecling lines w i.Lh
resistance to Meloidogyne species are relatively recent in I3razi1.
Germ pl.asm int rod uc tions, screening tests, hyb r.idi.za t í.on expe rimen ts ,
etc., have been conducteu. Nematology anel plant breeel-Lngtrainillg
programs in Brazi1 anel abroad have been accomplisheel as part of these
efforts.

Research on root-knot nematodes has been carrieel ouL illa few
vegeLable crops: carrot, poLato, cowpea, anel Lomato.

Ca rrot

Carrot (Daucus carota): Results were obtained at the I3razilian
Vegetable Crops Research Center of EHBRAPi\ (CNPH/EHI3RAPA), at
I3rasília, by Charchar, Vieira anel lluang (7). 'lhe screening program
started with 2119 lines Ln a fielel heavily Lnfes t ed with }leloi~!~gxne
incognita, and it was possible to select 51 promising lines in the
first selection cycle. After four cycles of selection in the field,
six highly resistant lines of !!. incognita anel~. javanica were
selected. The susceptible cultivars (checks) used were 'Kuroela'
and 'Nantes,' which had heavily galled roots. The susceptible
cultivars were sown side by sic\e with the resistant lines. AL the
end of the fourth selection cycle, a high frequency of commercial
carrot roots consistently free af galls was found in all six
experimental lines selected. These six 1ines originated from the
cultivars 'Rio Grande,' 'Nacional' and 'Tropical,' which were
collected in Rio Grande do Sul State. These three local cultivars
were introduced by European illlllligrantsmany years ago.

No nelllatode-resistant carrot cultivar haR been reporteel by
Sasser and Kirby in their list of crop cultivars resistant to
root-knot nematodes (14).

=Cen t ro Nacional de Pesquisa de Hortali~as, CNPH/EMBRi\PA, Cx , Postal,
11.1316, Brasília - DF
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Potato
Potato (Solanull1 tuberosum): Some field screen1ng tests have been

c a r r í.e d out to evaluate t he degree of r e s í.s t an ce to Meloi.dogyne spp.

in potato. Cha r clia r (personal c omruu n í.ca t Lon ) at t he CNPH/EMBRAPA

founel amollg LI8 cu Lt í •• vars (Br az í Lí.an and Eu r op e an cultivars), four

cultivars moderately reslstant to~. incognita anel ~. javanica:

, DeI ta S,' "Edz Lna ," 'Sowa,' and 'Clone 70.' The impor tan t Br a z i.Lt.an

varieties 'Santo Amor,' 'Aracy,' anel 'naroneza' were susceptib1e.

Cowpea
Cowpe a (Vi g~1a unguicula ta): AI tltough j t h as been useel as a

cereal, it 1s aIs o prepareel green as a vegetable in several Brazi1ian

regions. It í.s a n f.mpor t an t source of protein i.11 our lower Lnc ome

areas.

Root-knot ne ma t.ode s h a ve been Lí.ruí t Lng crop yie1ds. Ponte,

comparing inEested anel non-jnfested crops in northeastern Brazi1,

estimated a y i.e l d Los s of 20% due to Me10idogyne spp. (12).

The s e l e c t Lon of ge rm p l a sm a cc e s s Lon s anel the re s u.l t s obtained

i.n screening tests indicated the importance of regional tests in

t he s e Le c t í.ori of r e s Ls t an t cuLt Lva r s . Arnong 10 cu1tivars g r own at

NE, t he cu l t í.va r s 'Serleló,' 'Pitiuba,' 'Quarenta-Dias,' 'CE-50,'

anel' CE-212' were hi.ghly r e s í.s r a nt; to !~.inco&.!·l-Lta, ~. Évanica,

~ .. arenaria anel .~. hapl,:: (LJ). Lemos & Ponte examined 15 cultivars

for r'e s Ls t a nce to t.he s e f ou r ne ma t ode s anel f oun d s í.x to be high1y

resistant. Due to t lie use of r e s í.s t an t cuLt í.va rs , e spe c LaI Ly

'Pltluba,' "Se r í.dó ' anel 'Quarenta-lHas,' root-knot nematodes in the

northeast are now consielered a secondary disease of cowpea.

'l'he Bas í,c Seeel P'r od uc ti on Depa r trnen t (Sl'SB/EMBfW)A) Ln 1981

s o Ld 91 tons of Bas í.c seeels o f t he cultivar 'l'it:Luba' anel 11 tons

of Basic seeds of the cultivar 'Ser.Ldó,' an amount large enough

to produce about 2,260 tons of certified seeel 1n 1982 (16).

R. D. Sha rma worked I n Cen tr a.l Br a zLl, un de r gr e e nh ou se con d í.tLon s

with 12 cu l t í.va r s inoculated s í.mul t ane ous Ly with !!. javanica (30,000

eggs/larvae pe r pot conLaining 1. kg o f s o í.L) a nd Rliíz ob í.um japonicum.

lle conc1uded that "no cultivar was resistant to this nematode" (15).

However, 'V-!t Alagoas,' 'IPEAN 69552' anel 'Jaguaribe' were considered
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as t01erant cu1tivars (high ga11 and egg mass indices anel 8mall
growth reeluction). lle cl.assLf í.ed 'l'itiuba,' 'Seridó,' 'TV 1836-013J'
anel' 4R-0267' as susceptib1e cu1tivars.

I\.lthough these results seem to contradict the ones previolls1y
mentioneel (10, 13), they may suggest that the 111gh :Lnitia1 inoculum
leveI usecl under greenhouse cou d í.t Lon s overloaded L1lP b Lo lo g ícal

system. This cou1d be observed by the u umb e r ar: egg ma s se s countcel
on roots of five cu1tivars 'I1'EAN-V-79,' 'TUV 735-1'2" "P'i.t Lub a ' anel
'Seridó,' which presenteei an average of 135 egg masses [ler plant
representing five times fewer egg masses tlJan the average or: the
remaining eight cultivars.

Tornato

Tornato (Lycopersicon escu1eulwn): Dias el a1. (9) in 196/1

mentioned a tomato program Lo incorporate rool-kllol nematoele
resistance using the Mi gene Eram the HawaiLan 1ine IlES G048 (9).
Segregating popu La t í.on f rom the Lí.r s t; backcross slwweel pl.ant s \"LLlJ
roots completely Eeee of ga11s. llowever, to our knowleelge, no
resistant cultivar was releaseel.

More recent1y, the cul t í.vars '11'1\.-1,''1PI\--2' au d '11'1\-3,'
which possess the M.L gene, were released by 11'1\[roll1Pernambuco
State (17). Th í.s prograrn wLl L be presenteel by Ta va re s du r í.n g t.hLs
meeting.

Camara, Araújo anel Cordeiro, working w.Lth '11'1\-3' anel severa1
other cu Lt í.va rs .in the Central Braz11, Lound t hat t.his elual-purpose
cultivar (fresh and processing tomatoes for the Nl~) showecl some
elisadvantages such as lower yie1d o[ high-gr.1c1ed tomato fruits,
lower firmness anel lower prices for the h.Lgll-graded fruits when
compared with the traelit1ona1 Santa Cruz cultivars (G).

Charchar & Araújo at the CNPll workecl in a fJeic1 heavi1y anel
uniformly infesteel w i th ~. incognita, Ln wh í.ch t he pop uLa tLou s Ln
some treatments were greatly rec1uced by crop ro t.atLon w i th
Crotalaria spectabilis for 4 anel 8 months (8). The results suggested
that 'IPA-3' (l'1i/Mi)is into1erant to H. illC<?.8!.l2~~wh í.le 'I\ngela,'
a susceptible bilocular Santa Cruz type, ls tolerant to h1gh soi1
populations. ThI s f í.nd í.ng woulel ra í se the Lmp o r t an ce Ln a t oma t.o
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breeding program o f se a rchí.ng n o t only for re sí s t auce but also for
tolerance in a given region. TIlese experirnents also indicate that
in regions with n í.ght t.emp e r a t.u r e s be l.ow 32 C, s uch as occurs in
13rasília, the !li gene could he used sLlccessfully in reducing field
po pu La t í.o ns of .!'1:. incognita.

As part of th e í r g r adua t e course requirement, t wo Brazilians
carried out research 1n CaLifornia and F]orida whicll could be
use fuI in tomato breeding programs 1n our cOLlntry (1, 11). Medina-
Filho studied Lhe feasiLiljty of using starch gel electrophoresis
(EP) I n se l.e c t í.ng for ne ma t o de resistance in t oma t o (no Ln f e c t í.on

w í.t h root-knot ne mat ode .i.s necessary) (11). For LIl is work , he chose the
genotype of Locu s 1 o f ac.id ph os pha t a se (Aps-l) Ln ch r omos ome 6.

Cultivars resistant to rooL-knot nematodes possess Aps-l+/+ or
Aps_ll/l closely linked to Ni gene. ApS-ll was known to occur in L.

1J?eruvianum. 'I'h en , a c ross í ng over b e tween Aps-l and Mi rnay h ave
occurred in early generations of the root-knot nematode resistant

cu l tLva r s de rí ve d [["010 Hawa Lí an lines du r Ln g the process of trans-
f e r r í.ng such genes into!.:. es<:~Len_tul1!..The sarne di d no t; o cc ur with

'VFN 8' and other CaI Lf o r n í.a Li ne s wh í ch po s s e s s Aps-ll (like the
Hawa í.Lan Li.n es f rom whLc h t he y o rí g í na t ed , the s ame Srní th ' s

interspecific hyhrid and Watt's fLrst backcross of Sm1th's inter-
s p e c í.fí.chyb riu to 1:.. es~~ell t um) .

'I'he EP r e chu í q ue Ls us e f u I onl y b y u s í.ng germ p.ia sm from the
Ca I Lf o rn La Br e e d í.ng P'r o g ram (VFN 8' anel de r í.varíve s) o r 1".

1perUVianLlll! wI th Aps-l
'Lhe EP t e chn Lque h a s s e ve ral advan rage s over t lie t rad í t í.onaL

method (based Oll Jirect infection witli r()ot-knot Iiernatodes) when
transferring t he Mi gene to susceptLille 1 í n e s o r cu l t Lv ars . lt Ls

t ime saví ng he caus e 110 progeny r e s t Ls uece ss a ry to dLs tí.ngu í.sh
homozygous f rorn he te ro zy go u s re s Ls t an t p l.an t s (d Ls t í u c t band í.ng
patterns In t hc z ymog ram) , au d t.lu: s c reen i ng pc r í or! i s e x t e ride d b y

allowing the use of several stages such as seedlings, leaflets,
anthers, stored [rozen leaE samp!es or dey anthers.

Araújo et a1. (1, 2, 3, LI, 5) ca r r í.ed ou t experiments to
identify new sources of resistance to root-knot nematoeJes effect1ve



at h1gh soi1 t empe ra t ure (32 ..5 C). The me t hod oLog y was deve l.opcd to
make the measurement of quantitative resistance feasibLe. lhe tomato
plants were grown in controlled-tell1perature tanks. It was determined
that the best inoculurn densiLy for screening t oma t o accessions a t

soi1 temperature for re s Ls tan ce to .11. _in<::_CJ}~_~ü~_~I.anel !t. 10_~':l:.~l}-,,-c_':1c'''3S

200 eggs/larvae per p1ant. 'I'he rmoper í o d í sm wa s f oun d to play an
important role in maintaining the resistance to li. _~l!_<:0&LlJ:..~_':1canel
explained why in many areas with high night soi1 tell1perature the Mi
gene is not effective. Races may vary in aggressiveness towarel
tomato accessions at high soil telllperature. Among 146 cultivars,
FI accessions anel s e Le ct í.on s of 1. es_~ule_~~'=Jl~,_~. l)eruvianum varo
elentatum, 1. peruvianum varo humifusum L. cheesmanLi varo minor,

------1-- --.------- --------

and T,; _esculenturn x _~. .p_~uv.iaJ.l_\.!.I!1.,the s eLe c t í.on 2-(S:Lb)-.5-16
(ir d ) f . d · 129 1.149' wa s lhe mo s rsee o: 1. pe r uva anum var. __euJ::_élJ::~-'!.I.PI _ _

resistant to !t. l-ncogniLa race 1 1n the eHLire screening work at
high temperature.

Now at the CNPH/EMj3HAPA there is a breeelLng program to trélnsfer
the Mi gene into fresh anel process:Lng tomato cu1tivars in order to
ob t aí.n isogenic Lí.ne s , An o t.her pro g ram .i s being c a rrLe d ou t by the
bulk population method aimeel at obtaining new root-knot nematode
re s í.s t an t cu l.tí.var s . In b o th prog rarns, pl.ant nema t ologLs t s , plant
breeelers anel o tlrer researchers are wo rki.ng :í.na mu Lt Ld ís c LpLi.nar y ,"ay.

RESUMO

Melhoramento de hortaliças no Br as i l , visando
resistência à meloidoginose

Trabalhos procuranelo fontes ele resistência, ele sele~ão e de
hibrieliza'ião para os nematóides das gaLh as !::le~iclo~ spp .
efetuaelos no Brasil ou por brasileiros em cursos de pósgradlla~ão
no exterior são relatados.

Encontram-se referências nas culturas ela cenoura, batata,
feijão-de-corda e tomate. Novas fontes de re s Ls t.ânc La tem sido

t d t b ' -Óv: fIel " J t .encon raas e am em Jaoram .an~a as as prllllelrélSeu .-lvares
resistentes.
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Embora promfssores os programas deveriam ser dfrigfdos não
apenas para a incorpordi~o de resist&ncia propriamente dita, como
também para a assocfa~ão de resistência com tolerância a este
importante grupo de llematóides.
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