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Relationship between Fruit Cracking and Varietal Differences of
Exocarp Cell Length and Stomatal Density of Nectarine Cultivars

Masami YamacucHi, Takashi Haun and Hideaki YAeGAki

Department of Breeding, National Institute of Fruit Tree Science

National Agricultural Research Organization, Tsukuba, Ibaraki 305-8605, Japan

Summary

0 Measurement on exocarp cell sizes and stomatal densities, and observation on exocarp cell changes at
fruit apex, equator and stalk cavity of ‘Wasenectarine’ and ‘Flavortop’ nectarines, were carried out during
nectarine fruit development to clarify the factors involved in fruit cracking in 1999. Nine nectarine cultivars
were used in addtion to these two cultivars in 2000 for the measurement on exocarp cell length at equator. In
‘Wasenectarine’ and ‘Flavortop’, the stomatal hole became large and brown, and the cells around the stoma
were destroyed during the fruit enlargement. The changes started in fruit apex at first, and spread into
equator skin. Moreover, the changes in ‘Wasenectarine’ which shows high susceptibility against cracking
was earlier than those in ‘Flavortop’, a resistant culitvar to cracking. These disorders seem to involve in the
cracking and rough skin of nectarines. Significantly, high correlation coefficients were obtained between
fruit sizes such as fruit height, thickness or width, versus lateral and vertical length of exocarp cells. The
slopes of regression lines were higher in lateral and vertical cell lengths at fruit apex and equator than those
at stalk cavity, and also higher in ‘Wasenectrine’ than in ‘Flavortop’. These tendencies were observed in
other nine cultivars: cracking resistant cultivars, ‘Flavortop’, ‘Fantasia’ and ‘NJN69" with lower slopes, and
susceptible cultivars, ‘Wasenectarine’, ‘Hiratsuka Red’ and ‘Shizukured’ with higher slopes of them. Therefore,
the slope of regression line between fruit thickness and exocarp cell length seems to be good indices of
cracking susceptibility, with exception of ‘Shyuuhou’, which is highly susceptible to cracking but showed
lower slope of the regression line. The stomatal densities decreased with the increase of exocarp cell sizes,
and showed highly significant correlation coefficient with the index of fruit surface area. The slopes of
regression line between index of fruit surface area and stomatal densities are also useful as rough indices of
cracking susceptibility.

Key words: exocarp cell size, fruit skin cracking, nectarine, stomatal density
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Fig. 2. Changes in lateral length of exocarp cells of
‘Wasenectarine’ and ‘Flavortop’ nectarines.

Table 1. Correlation coefficeints between fruit height, width and thickness versus lateral and vertical cell length, and cell area at
three parts of ‘Wasenectarine’ and ‘Flavortop’ nectarines.

LCL* LCL LCL vCLY VCL VCL Area of cell Areaof cell Area of cell
at apex at equator at stalk cavity atapex atequator atstalk cavity atapex  atequator at stalk cavity

Wasenectarine

Fruit height 0.885"*  0.951** 0.896™* 0.773*  0.961"* 0.939™* 0.848"*  0.928™* 0.900™*

Fruit width 0.889**  0.952** 0.884** 0.776*  0.967** 0.935** 0.852**  0.932** 0.893**

Fruit thickness 0.884**  0.958** 0.871** 0.763*  0.972** 0.927** 0.846**  0.936** 0.883**
Flavortop

Fruit height 0.921**  0.936** 0.774** 0.907**  0.944™* 0.887** 0.914**  0.927™* 0.857**

Fruit width 0.932**  0.929** 0.829** 0.918**  0.972** 0.912** 0.929**  0.949** 0.895**

Fruit thickness 0.940**  0.918** 0.861** 0.921**  0.977** 0.934** 0.936**  0.947** 0.921**

* Lateral cell length.
Y Vertical cell length.
* **: Siginificant at p<0.05, 0.01, respectively.
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Fig. 3. Relationship between fruit thickness versus lateral cell
length at fruit apex, equator and stalk cavity of
‘Wasenectarine’ and ‘Flavortop’ nectarines.

Table 2. Correlation coefficients and slopes of the regression
line between fruit thickness and lateral exocarp cell
length at equator among nectarine cultivars.

Cultivars Corre_laf[ion Slop(? of .
coefficient regression line
Shyuuhou 0.982** 0.438
Fantasia 0.955** 0.549
Flavortop 0.911** 0.559
NJIN69 0.960** 0.583
Hitachired 0.939** 0.593
Chiyodared 0.961** 0.653
Sweet nectarine Shoukou 0.966** 0.736
Shizukured 0.978** 0.782
Hiratsuka Red 0.951** 0.783
Sweet nectarine Reimei 0.926** 0.789
Wasenectarine 0.949** 1.005

** Significant at p<0.01.
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Fig. 4. Changes in stomatal density at fruit apex, equator and
stalk cavity of ‘Wasenectarine’ and ‘Flavortop’ nectarines.
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Table 3. Correlation coefficients between stomatal density versus fruit height, width, thickness, lateral
cell length at three parts of ‘Wasenectarine’ and ‘Flavortop’ nectarines.

Stomatal density

Stomatal density

Stomatal density

at apex at equator at stalk cavity
Wasenectarine
Fruit height -0.772* -0.858** -0.921**
Fruit width -0.748* -0.854** -0.917**
Fruit thickness -0.733* -0.872** -0.933**
Index of fruit surface area? 0.759* 0.958** 0.982**
Lateral cell length at apex -0.707* -0.714* -0.762*
Lateral cell length at equator —0.620NS —-0.844** -0.907**
Lateral cell length at stalk cavity -0.766* -0.720* -0.787*
Flavortop
Fruit height —-0.697* —-0.958** -0.928**
Fruit width -0.705* -0.955** -0.918**
Fruit thickness -0.670* -0.964** -0.898**
Index of fruit surface area 0.812** 0.894** 0.978**
Lateral cell length at apex —0.525NS -0.919** -0.731*
Lateral cell length at equator —-0.554NS —-0.943** -0.825%*
Lateral cell length at stalk cavity -0.378NS -0.820** -0.597NS

z 1/(Fruit height x thickness).
NS, *, **: Non-significant or siginificant at p<0.05, 0.01, respectively.
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Table 4. Correlation coefficients and slopes of the regression
line between the index of fruit surface area and
stomatal density at equator among nectarine cultivars.

Cultivars Correlz_;\tion Slop(_e of _
coeffient regression line

Shyuuhou 0.931** 2.26 x 10
Fantasia 0.969** 2.21x 10
Flavortop 0.917** 2.19 x 10
NJNG69 0.783** 1.56 x 10*
Hitachired 0.910** 1.55 x 10*
Chiyodared 0.942** 1.28 x 10
Sweet nectarine Shoukou 0.879** 1.54 x 10*
Shizukured 0.942** 1.96 x 10
Hiratsuka Red 0.910** 1.64 x 10*
Sweet nectarine Reimei 0.882** 1.09 x 10*
Wasenectarine 0.972** 1.23 x 10*

** Significant at p<0.01.
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Fig. 1. Changes in nectarine epidermal surface during fruit development. A; ‘Wasenectarine’ fruit apex on June 11.
B; ‘Wasenectarine’ fruit apex on June 25. C; ‘Wasenectarine’, equator on July 2. D; ‘Wasenectarine’, stalk
cavity on July 25. E; ‘Flavortop’, fruit apex on July 2. F; ‘Flavortop’, equator on July 9.



