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ARSTR;\CT 
Re,-ic:Urnn' of iukrspecific hybrids lwtwecn C rcuadorensis and C maxima CY. 

hurnkawa Di'licious against !he pr1paya ringspot virus was testt•d b, greenhouse 
planling with anificial inoculation of young seedlings. PRSV-w n·sistance in C. 
ecuadore11sis was considered to he conlrolled by a single dominant gene. 

Introduction 
Papa~ a nngspoi Yirus-w disease \\ hich ,vas preYiously called \Vatermelon Mosaic 

Vim~; 1 (W!\TY-l) disemw is one of the most important diseases of commercial Cucur
bitaceous crops cultiYated in Hrazil (AYila, 1982). The occurrence of this disease in Brazil 
\\as fin.;t reported in 1972 in the region of Belem in Para Slak (Albuquerque, Hl'i~) which 
located in th(• northeastern pan of Brazil. followed by Sao Paulo, Piaui and Rio Gnmde 
du :\iortl' States in 1982, (Cos,, 1972 : 1-irna, 1980) and in the reµ:ion of Rio Sao Francisco 
\' ,illey in Hl82 (Chioudhnury, 1982). It is considered that the use of resistant varieties is 
the mm,t appropriate measure to control the disease. 

!\laluf et al. (1986) tested the resistance against the disease of thirty lines/rnrieties 
,,:hich belong to four kind,, of species, and found tha1 C. ecuadorensis \ms highly 
resistant. lgarashi et al. 098G) also showed that C. ernadoreusis ,vas most resistant 
agaim;t SP\'Cral viruses such as cuc·nmber mosaic. ,vaternwlon mosaic and zucchini yellow 
mosaic viruses among twenty six materials belonging to eh-Yen different Cucurbitaceou,; 
specie:,;. Meanwhile, Thomas suggested the possibility of interspeciffic crossing with C. 
maxima and the use of this hybrid as breeding material. This study v,as, therefore. 
initiated to analyse the mode of inheritance of resistance of C. ecuadorensis against PRS\. 
-,v in order to obtain breeding materials for resistance to the virus diseasP. 

Materials and methods 
1 iVIaterials 

The materials shown in Table 1 :,uch as F,. F,, and BC 1'2 which were developed 
from an interspecific cross betvvPen C. ecuadorensis as resistant parent (P,), and C. 
maxima cv. Kurokavva Delicious as susceptible parent (p,) were used in this study. 

The first interspecific crossing was carried out in l\Iay 1988 under greenhouse condi·· 
tions, and the seeds of the F, generation were sown in August 1988. but did not gcrminaiP 
well (10% only) despile the use of mature seeds. However. seeds which easily germinated 
showed an extremely vigorous growth (t\Yenty liter earthen pots in the greenhouse for 
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Table l Tested materials ~tn<:l n!E1&er or testC'd pJani:~~ 
'dal\'ria!s Syrnbo!s 

·- ff1tadore11sis P, 
C ,;,11xmw C\-. Kum~.awa lJclicion~. f',. 

F A f', I-' 
F V !.' F, 
F ?c HCP, 

:\o. of ksted p!a,1,s 
------------ ----- - -

20 
20 
21 
:{9 
1-! 

niore tlrnn une year) and bore 1 wenty ~;e,·en fruit,, from 1 i\ o plants ,Yhwh were io be used 
as L and BCP, matt:ri:~ls. Tlwrcforc, the F, matnials used in this e,pnirnern ,verc 
pn,pagated ,.:uttin~:~ in using a medium mixed with 50')1> <;f yermiculiL,· and 3(J!!;, of 
c;:lrbonizcd ,rice cbaff. 

2 :\kthods 
1) Experimental scht0 thtle 

Th(- varietie.; ~;hown in Table l were sown in boxes filled up with a medium consic:'l· 
of a mixture uf carbonized rice chaff, subsoil and fully fermented composi at a rate 

of 1 : Z : 1 on .J April 1989 and, :i days after, transpi:lnted in 9 cm diameter plastic pots 
plaC\'d on a bench in the greenhouse. Therefore the ,vholc experiment ,vas carried out 
m1der greenhouse ('onditions with a temperature ranging between :r~ C in the day time 
dnd 2,fC during the night. 

Cntting propagation of F, "tions (25/J'vlarch, 1989) 

Sowing P,, I'\ F, and BC,P, (i/april) 

Transplanting all the materials to pots (9/Aprili 

1st inoculation (11/ April) 

2nd inoculation (U/.\pril) 

3rd inoculation (18/ April> 

Visual ernluation (10/l\Iay) 

ELISA test (13/May) 
2) lnoculurn preparation 

PRSV-w isolated at Anapolis in Goias State vvas mechanically inoculated to C. pepo 
cv. Caserta plants at the cotyledon leaf stage. The plants were grovvn under greenhouse 
conditions from 15 to 20 days after being used as an inoculum source. 
3) l\Iethod of inoculation 

"Caserta" leaves showing severe mosaic symptoms were triturated at the rate of 1 
10 ( weight volume) in 0.02 M phosphate buffer, pH 7.0 with 0.1% of sodium sulfite. The 
plants \Vere dusted with carborundum before inoculation. The tested materials were first 

---~·-'··--·-~ . -----==---··-----~-----~-""'-~---~· 

Symptoms 

:\losaic 

Chlorntic spots 

Grade value 

-r Severe systemic mosaic 
No symptoms 
Systemically spreading 

---·-~-----------------~ 

± Few chlorotic spots scattered on the upper leaves inoculated 
No symptoms 



inocn1ared to the first unfolded leaves and re-inoculated r,vice to the second al)d third 
]e,ives at four day intervals. 
0 Evaluation 

The symptoms of the tested plants ,vere visually evaluated one month afler the first 
rnnculation. The plants that exhibited doubtful symptoms ·were tested by indirect ELISA 
for the presence of PRS \'-w infection. The classification of symptoms and susceptibilitr 
illdex based on visual cYaluation is shown on Table 2. 

Results and discussion 
The results of the inoculation test on the Fi, F2 and BCPz of the interspecific hybrid 

between C ecuadorensis and C. maxima are presented in Table 2. None of the plants of 
C. ecuarlore:nsis used as resistant parent showed any symptoms and they grew well. On 
!he contrary, C. maxima cv. Kurokawa Delicious used as susceptible parent showed 
severe ~-ystemic mosaic symptoms. 

As shown in Table 2 in the case of the F, plants, most of the plants shmved a sound 
growth, two inoeulatedplants showed faint chlorotic spots on the upper leaves and PRS\
-w was not detected by ELISA. 

Segregations of susceptible and resistant individuals in the F2 and BCiP2 were 29: 10 
(for :3: l 50<P<70) and 18: 16 (for l: 1 70<P<80) respectively, and agreed with the 
ratio expected from single dominant gene. Therefore. PRSV·-v.- resistance derived from C 
ecuadorensis was estimated to be controlled by a single dominant gene based on the 
segregation ratios in the F,, F2 and BC,P2 generations, C. ecuadorensis, which has been 
i,nown to be a promising material for breeding for resistance to several major viruses such 
as cucumber mosaic (CMV), tomato ringspot (TRSV), papaya rings pot (PRSV) 
(Thomas and Robiujm) and zucchini yellow mosaic (ZYMV) viruses CVlaluf et al., 
1986), was able to hybridize with the cultivar C. maxima which is hardly resistant to those 
viruses. Fertility as ,,:ell as germinability of the F 2 and BCiP2 generations was similar to 
those of other C. maxima cuitivars. Moreover distinct segregations of flesh colour and 
reduction of bitterness were observed in the F2 and BC,P2 populations. Therefore, it is 
considered that ii may be possible to utilize these interspecific progenies as breeding 
materials to develop C, maxima varieties resistant to virus diseases and/or use them as 
bridge materials to hybridize with other species like C. moschaia in order to develop a 
variety like 'Tetsukabuto' in future. 

Table 2 Reactions of progenies of interspecific hybrid crossed with 
C. ecuadorensis and C. maxima to inoculation of PRSV -w 
using carborundum rubbing method 

~~~~-

Symbols 

P, 
P2 
Fi 
F:, 

BCP, 

F, 
F, 

BC,P, 

Mosaic 
( +) ( ·- ) 

0 0 
20 0 
0 0 
5 0 

]8 0 

Positive(+) 
0 

10 
HJ 

Visual evaluation 
----------------------·--··-"" 

Chlorotic S 
(+) ( ±) ( _) l\o. of plants 

--- ---~----- ------------ - -- -- ------~-----

0 0 0 
0 0 0 
0 2 19 
6 0 28 
0 16 0 

ELISA evaluation 
Negative( -- ) 

0 

20 
20 
21 
39 
34 

29 :39 
15 34 

Chi square value probability 

1 
1 

3 : l 
1 : ] 

0,2B 50<P<70 
0.116 70<P<80 

0.281 50<P<70 
0.170 50<P<70 
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