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Heritability of Capping Trait in Strawberry

Toru Takahashi, Daizo Mori,
Masakazu Oku and Takako Goto

Heritability of capping trait in strawberry (Fragaria X ananassa Duch.), and effect of
‘Benihibari’ as genetic source on progeny's capping trait, were evaluated. Diallel crosses were
made among 3 varieties including ‘Benihibari’, and rate of capped fruits and other fruit
characteristics were determined in F; seedlings of 9 crosses.

Mean values of rate of capped fruits in F; seedlings were close to mid-parent value. Rate of
capped fruits had negative correlation with fruit weight and anthocyanin content.

Heritability for rate of capped fruits was estimated from (1) comparing variance between F,
seedlings and parents, (2) regression between mid-parent and offspring, and (3) analysis of
variance (ANOVA) between female and male factors. Estimated broad-sense heritabilities were
(1) 0.64, (2) 0.90, and (3) 1.15 respectively. In all estimated result, heritabilities were high, so
capping trait seemed to be controlled mainly by genetic effect. Moreover from result of ANOVA,
it was suggested that rate of capped fruits was contributed by not only additive genetic effect but
also dominance genetic effect.

Frequency distributions of rate of capped fruits in F exceeded from parent varieties, especially
it tended to expand to higher rate in the crosses when ‘Benihibari’ was used as parent.
‘Benihibari’ was expected to be a excellent genetic source in capping trait.

Key words : strawberry, heritability, capping, additive genetic effect, dominance genetic effect,
genetic source.
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Table 1 Mean characteristics in parental varieties*.

Characters
Variety n Rate of capped Fruit weight Number of fruit S s
fruits (%) tg) (n/plant) corie
(ODswo/ g fw)
Benihibari 10 82.0+ 5.2 6.7x0.6 50.6+18.4 13.6+1.4
Robinson 10 44.9x14.5 9.5+1.0 52.3% 8.2 22.5%1.9

Juspa 10 16.4+14.9 10.1+1.5 20.6 5.9 34.9+ 2.6

*Mean=SD
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Table 2 Mean characteristics in each family*,

Characters
Family Rate of oo Number of  Anthocyanin
n Fruit weight
(Female x male) capped (g) fruit content
fruits (%) g (n/plant)  (ODsw/ g fw)
Benihibari x Benihibari 10 64.6+20.3 5.8 1.6 28.7+16.1 20.2% 6.2
Benihibari X Robinson 17 63.8+25.6 10.5+ 2.9 30.8+17.9 16.0+11.5
Benihibari % Juspa 20 57.2%19.1 10.1=% 2.3 32.4x15.2 30.0x= 3.1
Robinson * Robinson 14 19.7+14.7 10.7+ 4.3 31.8%16.6 19.7% 6.0
Robinson X Benihibari 29 56.3x24.5 10.1= 2.9 34.8+22.2 12.8% 4.4
Robinson * Juspa 29 27.6+17.7 12.1x 3.3 32.7+16.9 26.3% 6.9
Juspa x Juspa 7 12.8+12.7 8.5% 2.6 19.9+ 7.1 38.4% 8.4
Juspa x Benihibari 14 51.9x24.0 10.6% 3.1 27.9+21.0 20.4% 5.1
Juspa % Robinson 18 28.0x21.5 12.7+ 2.7 33.5x14.3 31.1£10.9
Average 17.6 44.2+27.3 10.6* 3.3 31.6x17.6 22.8=x10.4
*Mean = SD
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Fig.1 Frequency distributions of rate of capped fruits in parental varieties and each family*.

*Female x male.
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Table 3 Correlation coefficients among characters in F,.

Characters Rane f?-ﬂ i(;‘;:ppcd Fruit weight Number of fruit An:!:;ctg;mn
Rate of capped fruits 1.00 ={.28" 0.03 ~ 035"
Fruit weight =0.23% 1.00 —0.25™ 0.06
Number of fruit 0.03 —D:.25* 1.00 0.02
Anthocyanin content =0,85" 0.06 0.02 1.00

*Significant at 5% level.
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Table 4 Estimated broad-sense heritabilities for rate of capped fruits in each family.

Family Variance in rate of capped fruits Broad-sense
heritability
(Female % male) (Hp1)
Vi Ve* B
Benihibari * Benihibari 411.2 27.0 0.93
Benihibari * Robinson 657.0 119.3 0.82
Benihibari * Juspa 363.3 124.7 0.66
Robinson * Robinson 216.5 211.% 0.02
Robinson * Benihibari 598.6 119.3 0.80
Robinson * Juspa 311.8 217.1 0.60
Juspa % Juspa 161.5 222.4 =
Juspa x Benihibari 575.6 124.7 0.78
Juspa x Robinson 463.9 217.1 0.52
Average 417.7 153.7 0.64
*Ve=(Ver +Ve2)/2
100 >
80 |
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Fig.2 Relationship between mid parent value and family mean value in rate of capped fruits.
b : Mid parent-offspring regression coefficient = broad-sense heritability (Hsz2).

r : Mid parent-offspring correlation coefficient.
*Significant at 5 % level.
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Table 5 Results of analysis of variance (ANOVA) for rate of capped fruits in F.

Composition of

Source « MCH A expected mean square*
Female 2 13817.92*Y owitrom’trmor?
Male 2 7264.32* @ Lom e R L Gt
Female * male 4 1826.03* el il 3
Within - family 149 441.35* Owt

* 61, om’, OGim’, 0w’ Variance components due to effect of female parent, male parent,
female x male interaction, and within-family residual for the analysis.
r, f, m : Number of replecations, females and males, respectively.

¥ Significant at 5 % level.

Table 6 Estimated parameters of heritabilities in rate of capped
fruits from ANOVA

Parameters® Estimate
Additive genetic variance (ag%) 660.24
Dominance genetic variance (o p?) 314.72
Narrow-sense heritability (Hys) 0.78

Broad-sense heritability (Hpga) 1.15

*oa?=2(a’+ on?)

on°=4(0om’)

Hyns= aa2 (o2 + onl+ oim®+ au?)

Has= (ga’+o0?) /| (ai®+ on’+ o’ + ow?)



16

twFhigwilit o7, Hl FIOANYBRELEOFEYME (Table 2), %5 CICHESH
(Fig.1) 6, "FYEHEIAREROEVWHIZAPITOERBEDLVWIEZEA Y I ADFLET L L
SN,

4) £ FTIZBT B 7 BB

Pk, 3HOHETAFIOATEREICOVWTERERLHEE L7-ER, wWIhd&SnEs g
btz HoTAFTIEBIAATHNERRIBENICRESNIBIFVREVEZEZ LN,
T L EEHRICBY TIIHILEEROEEIKE VWY, BoT HEWTOBEEHRL CEE R
BLTWAZ EHHELENE o7, Brown 51 A7 B ERIHNGEET & ESEETO
MAHICE > THEEINTWARLEBEL TV, LA LEEOHEOHE LAY BENREROLE
O/IEFIZ043L FRIT LB TR, BB AHBOAPREVERRLN TS, KRR
CBWTh, "FHARICERLLESATW: Ty A= OAYBARERPEL-72H, F
o Rz BB THEEERIHEROLGFICL o TERAYHNREROZHPHRBINT
WAE (F—y 4w HRENS, REERARETRELERTELVWEEZZLNS. EoTA
5 BENPEO I I HIE BN - B AN E B LR THMT 2L ELNH L0 Lk,
HFIcBWTIE, ~"YBAHOBEVHICAPTOEUEIEILL LEESNLIOT, HER
ATHNROBCGHERLORES EOREHREL L OTONE L IIRFATILENHL LR
bhb.

3. ‘Rze/tY' ZAVERED F 1 OANIBENRES LU ZOMOTEEICRIETRE

R LA 3 MHEOKERB L, 20O FICBT2HADFHEL OME%E Table 7(ZR LA, A
—eY 2RELE FORETIR, o282 R L LABEL) DA BRRRIHECH
S nh, BRERNSLBEEMATRINZ, Ll N offRofich Ay LR,
RELDICHIVERLEBESALRLEZERS (F—F M), X=ben)' LEFULOA
FHRREEL, JVREVRELAMIT2GMOFRIEITELZELONS, FLHFHEBLLT
BREI D OBHE LTHWAEY, NyHRRRBIUFT Y Py 7= GRICBVWTERR
KABONRLTEMRAEHVEE L BN 5. Brown b° (ZH4EFM A F T D Fragaria X virginiana
HASHNICHL CTRENZBETERTH L%, TOMOREFEIFILIZVWERELT
Vwa, 72 TV BOAYEEANREE IR IBETER- TR EHEEL TV,

Table 7 Effect of parent varieties on mean characteristics in Fi.

Mean value of F,

Parent Variety Rate of capped Fruit weight ~ Number of fruit Anz:l;c[g::nn
i a,
fruits (%) (g) (n/plant) (ODsw/ g fw)
Benihibari 63.5 8.8 30.6 22.1
Female Robinson 34.5 11.0 33.1 19.6
Juspa 30.9 10.6 271 30.0
Benihibari 57.6 8.8 30.5 17.8
Male Robinson 38.8 11.3 32.0 22.3

Juspa 32.5 10.2 28.3 31.6
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