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Ab1tnct. ln 1996, 11 clones with orange to red colored apple (con.mmcrs' prefcrences) wcre selected within an 

experimeot of clone competition and evaluation, set up under dry conditiom in Pacajus, Ceará, Brazil. Clone CAP 29 

(CCP-76) was used as control. From the 11 clones evaluated, only one was inferior to the control for apple color. Clones 

CAP-11, CAP-15 and CAP-22, stood out as significantly (p<0,05) finner than the control, which suggests that they 

might have extended shelf lives as compared to the othcrs. As related to the physical characteristics of the selected 

cashew apples, it was found that clones CAP-02, CAP-11 and the control CAP-29 (CCP-76) produced average apples 

(type 4), the most distinguished for market purposes. No significant difference was found among the clones for soluble 

solids and acidity, whose mean contents wcre respectively 11.88 ºBrix and 0.36%. The amounts of soluble solids 

(around 10 °Brix) in this experiment wcre above those usually reported for cashew in Brazil. 

Resumen. Durante el afto 1996 fueran seleccionados 11 clones con manzanas de coloracfon de naranja a rojo, de un 

experimento de competición e avaluación de 30 clones, instalado sin riego en Pacajus, Ceará, Brasil. EI clon CAP 29 

(CCP-76) fue usado como testigo. De los 11 clones seleccionadas, sólo uno presentó color de la manzana inferior el de 

lo testigo. Los clones CAP-11, CAP-15 e CAP-22 destacaron como significativamente más finnes que el testigo 

(p<0,05), lo que sugiere que ellos puedan tener vida útil postcosecha más prolongada que los demasiado. Con relación 

a las características fisicas de las manzanas, se observó que solo los clones CAP-02, CAP-11 e el testigo tenderán a 

producir manzanas tipo 4, la más valorado para el mercado de frutas frescas. No fueran encontradas diferencias 

significativas entre los clones para las características sólidos solubles y acidez, dei cual las promedias fueran 

respectivamente 11,88 ºBrix e 0,36%. 

The breeding program for early, dwarf cashew trees in Brazil was initiated in 1965 at the Pacajus experimental 

station. lt started from the traditional individual phenotype selection process followed by clone selection (Barros and 

Crisóstomo, 1995). This program has allowed the Ceará State Agricultura! Research Corporation-EP ACE to release the 

CCP-06 and CCP-76 clones in 1983 (Barros et ai, 1984), and the CCP--09 and CCP-1001 clones in 1987 (Barros and 

Crisóstomo, 1995) and clone EPACE CL-49 in 1993 (Almeida et ai, 1993a), These clones constituted the change­

inducing factors for the extensive and casually cultivated cashew industry in Northeastem Brazil (Almeida et ai., 

1993b). The dwarf clones have a field potential of 1300 kg of nuts/ha but kemel weight is below 2.53 g, the minimal 

weight required by the intemational market. Two of these clones, CCP-09 and CCP-76 have been preferred for the 

weight of their kemels and color of apples. For this reason, new clones and progenies - in a search for new gene 

combinations - are being evaluated aiming productivity above 1300 kg of nuts/ha, fruits with kemel weighing 2.53 g 

or more and apple with potential for the fresh fruit market. These genotypes would make cashew production 

econom.ically viable without irrigation in coastal and transition arcas (Barros, 1996). Information generated by 

postharvest research on cashew apple has already produced an increase in the commercialization of fresh cashew apple 

(Mene7.e5, 1992; Menezes and Alves, 1995). Until very recently cashew apple was sold exclusively in local street fairs. 

Today it reaches supennarkets in other parts of the country located up to 4000 km from the production arca. There is 

at the present a great availability of cashew genotypes under investigation. However, breeding programs have been 

directed towards nut quality and yield, neglecting the characteristics of the apple. Therefore a selection will be carried 

out among the available genotypes to identify those with high yield and those which meet the requirements of the 

inaeasing market for fresh apples, i.e. red skin color, high soluble solids/acidity ratio and high resistance to handling, 

as evaluated through texture. ln this study, apples of cashew clones obtained from the Embrapa/ Agroindústria Tropical 

Breeding Program were evaluated for their physical, physicochemical and chemical characteristics with the objective 

of identifying those with best characteristics for fresh consumption. 



Materiais and Methods 

. fr h onsumption were evaluatcd During thc fint semester of 1996 cashew apples (peduncle_s >. ~th ~tential !0r es. c_CE without irrigation, and from early, dwarf cashew clones (CAP). This experiment was trutiated m 1990 10 PacaJUS 
7 

' 7 m and include the consisted ofthirty clones, planted_ in plots of 4 plants replicated 4 times. Trees are spacedAP~; (CCP-lOOl). During clones recommended for commerc1al planting CAP-28 (CCP-09), CAP-29 (CCP-76) and C Je v ing from 13 to November 1996, 11 clones werc sclected, according to skin color (from orange to red). A samp ary f Postharvest 46 apples of each clone was harvcstcd at commercial maturlty and transported to the ~b~tory ~ d' ameter and Physiology and Technology ofEmbrapa, Fortale1.a, for physical evaluations of texture, wei~t, ~;f) 'to:ai titratable color. Toe apples werc then frozen and storcd at -20oC for later evaluation of total soluble sohds gth' d b acidity (TA) and pH. Toe following mcthodology was used: Size . measurements were taken for_ len ' apex 
1
an t d ~e diameters, according to Almeida et ai. (1987); Wcight. a semi-analytical scale was used; Skin color • e~a ~ ~an~ an Plant Color Atlas - DIN 6164 (Bicsalski, nd); Pulp finnness - measured in the whole apples wttb in °Brix penctrometer FTOl 1(0-5 kg) with 8 mm diameter plunger· ss. measured with a refractometer and expressed as rccommcnded by AOAC ( 1992); TA - detcrmined titration with diluted NaOH, as recommen~ed by ~ ( 198~~ SS/r A ratio: calculated as the quotient bctween the two characteristics; pH - measured by potenciom~try usmg gl electrode, according to AOAC (1992). Rcsults cxpresscd in pH units.The experiment was conducted_m a completely randomi7.ed design with 4 replications (samplcs of up to 13 apples/4 plants) and 11 clones. For phystcal analyzes ali harvested cashews werc considered individually. 

Results and Discussion 

Thc evaluation was made to identify clones with color shades as closc as possible to red, which is pr~ferred by consumers, taking as rcference CAP-29 (CCP-76) which has decp-orange color and is presently thc most culttvat~d. for fresh consumption (Alves et ai., 1997; Filgueiras et ai., 1997). It was found that ali clones except CAP-28 exhibited at lcast the color of CAP-29 (Table 1 ). Cashew grading for frcsh fruit market in Brazil is based upon the number of cashews per tray (550-600 g), which usually varies from 4 to 8. Considering that consumer's prcference is for cashews types 4 to 6 (fruits/tray) the most adequate fruit are those wcighing in average 100 g (Filgueiras et ai., 1997). The physical characteristics (Table 2) of the cashews selected in this experiment show that clones CAP-02, CAP-11 and the reference CAP-29 (CCP-76), produce cashews oftype 4 on average, whereas cashews from clones CAP-06, CAP-14, CAP-15, CAP-22 and CAP-30 produces types 5 and 6. 

Table 1. Apple Color of some Brazilian early dwarf cashew clones. 
CLONES ldentification 'Atlas' Color 
CAP-02 P-147E 7E(7:7:l,5) Lightred 
CAP-06 P-500E 7,5E(7,5:7:1,5) Red 
CAP-09 P-464E 6E(6:5,5: 1,5) Deep orange 
CAP-11 P-76O 6E(6:5,5:1,5) Deeporange 
CAP-14 Mil-52 6E(6:5,5:1,5) Deep orange 
CAP-15 Mil-53 7E (7:7:1,5) Lightred 
CAP-22 CLONAR-46 7E (7:7:1,5) Lightred 
CAP-25 C-10P5(G18) 7E (7:7:1,5) Lightred 
CAP-28 CCP-09 5E(5:7: 1,5) Orange 
CAP-29 CCP-76 6E(6:5,5:l,5) Deep orange 
CAP-30 CCP-1001 7E (7:7:1,5) Light red 
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l · • • • high th those reported in litcrature for 
n general the data on apple we1ght found m this expenment wcre er an clonc/type evaluations. Souza Filho (1987) reports mean weights varying from 110 to 143g for CAP-29 and from 68 

to 91 g for CAP-30, wherea., Silva Júnior and Paiva(1994) found mean weigbts of 69, 97 and 37 g for clones CAP-28, 
CAP-29 and CAP-30. Kundu and Ohosh ( 1994) rcport apple weights varying from 23.8 to 61.7 for 31 typcs of cashews 
in lndia. As related to tcxture, clones CAP-11, CAP-1S and CAP-22 werc significantly finner than the pattcrn one 
(CAP-29), suggcsting that thcy may have longcr- useful postharvest life as compared to the others (Table 3). No 
significant SS and TA diffcrenccs (p>0.05) wcre found among the clones evaluated in this study, wbose mcan fi~cs 
werc respectively 11.88 °Brix and 0.36%. It should bc noticcd that the figures for SS in the prcsent study werc highcr 
than ~ usually reportcd for cashews (Menezes and Alves, 199S). Nagaraja and Nampoothiri, (1986) reporte<l about 
1 O °Bnx for cashcw varieties in lndia, although thcsc were lowcr than thosc rcportcd by Kundu and Ghosh ( 1994), from 
1~-45 to 18.3 °Brix. The SS/I'A ratio dcmonstratcd that all the clones had cquivalcnt swcctness, since no significant 
differencc was found. Thcrc wcrc small diffcrcnccs in pH among clones but ali values found wcrc above 4.0 (Table 
3). 

, 
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