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Investigation on inheritance of fruit size and its correlation with corolla

and leaf area in blueberry (Vaccinium)

LIU Youchun, LI Jiaqi, LIU Cheng
(Liaoning Institute of Pomology, Yingkou 115009, Liaoning, China)

Abstract: [Objective] Fruit size is a critical agronomic feature of fruit trees that influences yield and
plays a significant role in the grading of most fresh fruits. Larger fruit size has a direct effect on the mer-
chantability and consumer’ s preference for fruits. Thus, breeding blueberries with large fruit is a criti-
calobjective for breeders. This study aimed at revealing the genetic inheritance of blueberry fruit size
and the relationship between fruit size, corolla and leaf area in order to provide valuable reference for
parental selection in breeding. [Methods] In this study, we conducted a thorough investigation of the
genetic inheritance of fruit size of blueberry by evaluating 314 genetic populations resulting from recip-
rocal cross between Berkeley (a large fruit variety) and N6 (a small fruit resource) for three years. We
also used 55 varieties/strains to form a natural population and investigated the correlation between fruit
weight, corolla size, and leaf area to verify the correlation previously observed in the natural genetic

population. [Results] The normal distribution of mean fruit weight in both reciprocal populations indi-
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cated that the fruit size of blueberry was a quantitative trait influenced by multiple genes. Interestingly,
the offspring of N6 x Berkeley had smaller fruit weight distribution, middle value and average value
than those of Berkeley x N6, indicating the presence of maternal inheritance in fruit size of blueberry
and highlighting the importance of parental selection in breeding programs. Moreover, the average size
of blueberry fruit in both reciprocal populations (1.46 g and 1.79 g, respectively) were biased towards
the low value parent N6 (1.11 g) rather than the high value parent Berkeley (2.90 g), this phenomenon
indicated that there was a significant decrease inheritance in the size of the blueberry fruit. The broad
heritability (/) of blueberry fruit weight was over 0.90, indicating that genetic effects were the main
contributors to the variation, the environmental effect was rather small. Interestingly, in the natural pop-
ulation, fruit size was significantly positively correlated with corolla size (R=0.81, P=2x10") and leaf
area (R=0.85, P=2x10"). However, these positive correlations were not consistently observed in the ge-
netic population. These findings could aid in the selection of parental varieties. [Conclusion] The fruit
size of blueberry was controlled by multiple genes and also influenced by maternal parent and the par-
ent with smaller fruit. However, the positive correlation between blueberry corolla size, leaf area, and

fruit size previously observed in a natural population was not found in the reciprocal cross populations.

Key words: Blueberry; Fruit size; Inheritance; Corolla; Leaf area; Correlation
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Fig.1 The parent of genetic population
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Table 1 Natural population of tested materials for correlation analysis
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Type - Namerica of variety/excellent clones/strain

excellent clones/strain
NIRRT E<15 ) 16 VD, 3%, Jorma 524 1, Jorma 524 2, Jorma 524 3, Jorma S22E 4, Arto 524 1, Ar-

Small fruit type (fruit
mass<<1.50 g)

IR (R 1.5~2.5 @) 12
Middle fruit type (fruit
mass range from 1.5 to 2.5 g)

KRB P RFTE>2.5~4.0 g) 19
Large fruit type (fruit
mass range from 2.5 to 4.0 g)

BRI AR HE>4.0 g) 3
Super large fruit type (fruit mass 4.0 g )

to SEA2 2, Arto SEA 3, ALk, N6, JREB Bk, BITMESE AL R R L542, 5, A
VD, Blomidon, Seedling 1# of Jorma, Seedling 2# of Jorma, Seedling 3# of Jorma,
Seedling 4# of Jorma, Seedling 1# of Arto, Seedling 2# of Arto, Seedling 3# of Ar-
to, Northcountry, N6, Black pearl, Seedling of Sweetcrisp, Excellent clones L542,
Reveille, Pink Lady

NS, Arto 52 4E 2, L% 50 14, & =, AL Bl , 6 & LS04, FIEER , I8 2, W+, R R
L508, % iksh , e By

NS, Seedling 2# of Arto, Biloxi, Reka, Northland, Excellent clones L504, Libilty,
Darrow, Sweetheart, Excellent clones L508, Misty, Elliott

KT, BB IR HS, B3, BR A A R 1509, 4R 70, 7 B3, 4 A A se FIL I8 55 L
Wi, A B B AR AR LS 1L, AL W6 515, Bk, 10 W 513, L R S 42 2, i RS54 3
Legacy, O’ Neal, H5, Bluecrop, Jewel, Excellent clones L509, Duke, Spartant, Em-
erald, Berkeley, Snowchaser, Lateblue, Brigitte, Excellent clones L511, Lallan515,
Sierra, Liaolan513, Seedling 2# of Eureka, Seedling 3# of Eureka

o8 S S92 B W S M

Eureka, Seedling 1# of Eureka, Seedling 4# of Eurcka
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Table 2 Broad-sense heritability and transgressive inheritance of fruit weight in progeny populations

e SR Parent 1EAZ 44 N6xBerkeley XA BerkeleyxN6
Years 5 = Ji H cvl . HM/ HH/ LL - FienE] cvl ., HM/ HH/ LL/
N6 Berkeley P x£§ Rangelg % H % YY) xts Range/g % H o o o

2019 1.14+0.16 2.84+0.21 1.99 1.44+0.32 0.75~2.38 22.01 0.
2020 1.19+0.11 2.96+0.13 2.08 1.51+0.35 0.61~2.84 24.04 0.
2021 1.01+0.09 2.90+0.15 1.96 1.52+0.36 0.70~2.74 23.69 0.

90 497 091 1492 1.79+0.34 0.78~2.54 20.98 0.91 11.28 2.00 5.26
92 6.08 1.02 18.78 1.81+0.34 0.88~2.5520.15 0.91 12.03 1.59 6.77
92 11.60 0.59 5.52 1.76+0.37 0.89~2.96 20.94 0.93 26.32 1.75 2.26
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Note: P. Mid-parental value; xs. Mean value of progeny and standard deviation; /. Broad sense heritability; CV. Coefficient of variation; HM. ra-

tio of higher than middle parents; HH. Ratio of higher than high parents
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