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The fruits of Prunus L. represent a typicalexam-
ple for stone fruits. The fruit is divided intothree
parts, namely, epicarp, mesocarp, and endocarp.
The epicarp and mesocarp are softer and disap-
pear as a result of eating by animals and of rotting
by bacteria and fungi. The endocarp, on the contra-
ry, is harder and remains alive, and therefore it is
generally called the seed, although it is not the
exact definition.

The morphological development of fruits and
seeds and their physiology in some Prunus species
have been studied by STERLING (1953} and CHAL-
MERS & VAN DEN ENDE {1977). In this study pru-
noidean stone fruits of various degree in size were
selected, and the correlations among various cha-
racters of the fruits and the trend of variation in
those characters were critically investigated.

The author is indebted to Dr. M. YOSHIDA for
the identification of some materials, and to Dr. S.

KAWANO for his kindness in correcting the manu-
script.
Materials and Methods
The following 12 different species or races of
Prunus were selected for investigation.
1. Prunus gravana MAXIM. collected at Ozo in
Ishikawa Pref.
. P. pendula MAXIM. 1. ascendens (MAKINO) OHWI
collected in the campus of Toyama Univ.
. P. yedoensis MATSUM. collected in the campus
of Toyama Univ.
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4, P, avizm L. cv. Satonishiki

5. P. auium L. cv. Bing

6. P. mume SIEB. et ZUCC., nom. cv. obsc.

7. P. salicina LINDL. cv. Gekko

8. P. salicina LINDL., nom. ¢v. obsc., which is dif-
ferent from above no. 7 race.

9. P. armeniaca L. var. ansu MAXIM.

10, P. persica (L.) BATSCH. var. nucipersica SCHN-

Table 1. Mean values for 10 characters in 12 different taxa.
Taxon a DF HF VF WF SGF HS LDS SDS - WS WS/WF

{mm) (mm) f{cc) (g) {mm) (mm} (mm) (& (%)
1. Prunus grayana 30 8.5 9.0 0.4 0.4 1.056 7.4 46 4.5 0.1 17.7
2. P. pendula £, ascendens 20 9.4 9.4 0.6 0.6 1.04 7.1 6.1 4.9 0.1 17.7
3. P. yedoensis 0 11.7 0.9 09 1.0 1.06 7.8 67 5.1 0.1 13.7
4. P. avium cv. Satonishiki 50 21.5 15.6 4.8 5.2 1.06 11.0 8.8 6.7 0.2 4.6
5. P. avium cv. Bing 20 25,4  24.6 7.9 8.0 1.02 12.0 9.2 7.5 0.4 4.6
6. P. mume 20 38.4 355 27.0 28.0 1.04 21.0 18.0 14.2 2.4 8.4
7. P. salicina cv. Gekko 13 46.1 46.6 53.5 53.9 T.00 23.7 16.4 8.9 1.0 1.8
8. P. salicina 20 48.8 48.7 61.2 61.3 1.00 31.5 23.6 19.0 5.4 8.8
9. P. armeniaca var. ansu 6 52.3 51.2 74.0 T74.2 1.00 27.8 241 14.2 3.6 4.8
10. P. persica var. nucipersica 20 57.4 56.3 101.5 102.3 1.01 21.1 16.8 9.5 1.3 1.2
1L, P. persica var. nucipersica 10 65.3 65.6 146.2 144.0 0.98 37.7 26.5 19.4 7.6 5.3
12, P. persica var, persica 21 81.6 76.1 280.3 266.2 0.95 38.6 28.8 20.1 8.8 3.3

DF : Diameter of Fruit, HF : Height of Fruit, VF ; Volume of Fruit, WF : Weight of Fruit, SGF : Specific Gravity
of Fruit, HS : Height of Seed, LDS : Long Diameter of Seed, SDS : Short Diameter of Seed, WS : Weight of Seed,
WS/WF : Weight of Seed/Weight of Fruit, n : number of fruits used in this study

* Department of Biology, Faculty of Science, Toyama University, Gofuku, Toyama 930, Japan
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EID., nom. cv. obsc.

11. P. persica (L.) BATSCH. var, nucipersica SCHN-

EID., nom. cv. obsc., wihch is different from a-
~ bove no. 10 race.

12. P, percica (1..) BATSCH. var, percice, nom. cv. obsc.

Nos. 4—12 were obtained from fruit stores. The
number of fruits investigated for each taxon var-
ied from 6 to 100 (cf. Table 1).

The longest diameter and height of the fruits
were measured by a slide calipers and the weight
by a usual balance, and the volume was calculat-
ed by means of increasing water volume in measur-
ing cylinder. The widest and narrowest diameter
per seed were measured, because the cross-sections
of the seeds are often broader to narrower oblong or
elliptical in shape.

Results and Discussion

The mean values for 8 characters of 12 taxa obtain-
ed in this study are shown in Table 1. Standard
deviations and variances were omitted from the
table, because the fruits sold in the markets are
usually selected based on the size and quality for
commercial purposes and thus do not show real
variances of the fruits themselves.

The specific gravity of the fruitsand the propor-
tion of seed weight to fruit weight are also given
in Table 1. The plant names in this table were
written in order from small to large fruit size. The
figures of diameter and height of fruits showed a
gradual increase, however, the volume and weight
of fruits increase exponentially. Roughly speaking,
the specific gravity of fruits showed a decreasing
tendency in spite of the increase in fruit size. The

Table 2. The correlation matrix among 10 characters.

four characters of seed, namely, the height, long
and short diameters, and weight showed increas-
ing values with some exceptions (See HS, LDS,
SDS, and WS in Table 1). Two races of both P.

salicina and P. percica var. nucipersicashowed nea-

rer figures in the characters of fruits, whereas in
the characters of zeeds they showed very different
values. The proportion of seed weight to fruit
weight revealed generally a decreasing trend, al-

though there were exceptions (c¢f. Table 1),

Table 2 shows the correlation coefficients among
10 characters which are supposed to show the li-
near relationships between them. As shown here,
the value of the correlation coefficient between the
diameter and height of fruits was +0.998 (p<
0.001). This is a linear re]atioﬁship as shown in
Fig. 1 and its linear regression line is expressed by
Y=0.97X +0.23. It became evident that the chan-
ges of two characters, i.e,, the diameter and height
of fruits showed the same trend with the change
in fruit size, i.e., fruit volume.

A similar examination was made for each taxon
and their relationships described by linear regres-
sions are given in Fig. 2. This is for the purpose of
finding the variation pattern in each taxon. It is evi-
dent that the slopes closely resembling indicate the
same tendency of variation. The patterns of re-
gression lines.of three taxa: P. armeniaca (9) and
P. persica var. nucipersica (10 & 11) were different
from others. It may not be astonishing even if two
races belonging nectarine, P, persica var. nucipersica,
reveal remarkably different patterns of variation
in fruit characters, because we know even culti-

Values of correlation coefficients (n=12}

For symbols, see Table 1. *p<0.05; **p<0.01; ***p<0.001

1. DF 2.HF 3.VF 4 WF

5. SGF

6. HS 7.LDS 8.SDS 49 WS 10.WS/WF

1.DF —_

2, HF 0.998*"* —

3. VF 0.900*** 0.884*"" —

4. WF 0.909%** 0.894°7" 0,999 —
5. 5GF

-0.920%** -0.923"** -0.907*** -0.911*** —

6. F5 0.951°** 0.956*** (.837*** 0.846*** -0.906*** —

7.LDS
8.5D8

0.948*** 0.949°** 0.816"*
0.867°** 0.865"°" 0.765°"

0.826*** -0.884*** 0.987***

0.772** -0.829*** 0.959*** 0.960*** —

9. WS 0.853*** 0.847*** 0,875 0.877*** -0.879"** 0.932**" (.912*** 0.951*""
10.WS/WF -0.734"* -0.732** -0.510 -0,521 0.560

-0.592*  -0.600" -0.459 -0.365 —
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vated races of the same species often display exce-
edingly great discontinuous variations which are
not found between different species. Onthis point
we need further data concerning infra- or inter-
populational variabilities of a race and also inter-
racial vari. tions of a species.

The correlation coefficient between the diameter
and height of fruits was also calculated inorder to
understand the contents of variation of each ta-
xon, and the levels of significance are shown in
Table 3. The relationships between the diameter
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Fig. 1. Relationship between the diameter and height of
fruits in 12 different prunocidean fruits.
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Fig. 2. Relationships between the diameter and height of

fruits in each taxon.

1: Prunus gravana, 2. P. pendula f. ascendens, 3: P.
yedoensis, 4: P. avium cv. Satonishiki, 5: P, avium
cv. Bing, 6: P, mume, 7: B salicina cv. Gekko, 8:
P salicing, 9: P. armeniaca var. ansy, 10: P. persi-
ca var, nucibersica, 11: P. persica var. nucipersica,
12: P. persica var. persica

Table 3. Variations of the level of significance in correlations between the diameter of fruits and four

other characters. For symbols, see Table 1.

*p<0.05; **p<0.01: ***p<0.001 Data not shown were not significant.

Taxon HF HS LDS SDS
1. Prunus grayana e o - =
2. P. pendulaf. ascendens .
3. P yedoensis wex . aen aew
4. P, gvium cv. Satonishiki b b e e
5. P. qviumecv. Bing e .
6. P mume . . aes aen
7. P, salicina cv. Gekko b
8. P salicina = b -
9. P armeniaca var, ansu .
10. P. persica var. nucipersica
11, P persica var. nucipersica *

. *

12. P. persica var. persica i
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of fruits and three other characters (the height,
long and short diameters of seeds) are also included
in Table 3. From this result, it is evident that P
gravana, P. yedoensis, P, avium cv. Satonishiki,
and P. smume are alike in their variation patterns.
On the other hand, different trend of wvariability
was noted in P. pendula and two different races of
P. persica var. nucipersica.

The value of the correlation coefficient between
the volume and weight of fruits was +0.999 (p<
0.001), This suggests the constancy of the specific
gravity in Prunus fruits in spite of the size differ-
ences of fruits. On the contrary, the values of the
specific gravity gradually become lower with the
increase in volume of the fruits. This difference
may be understood from much smailer variabili-
ties in the specific gravity.

The relationship between the diameter and vol-
ume of the fruits is not a linear relationship, but
evidently cubic just as shown in Fig. 3, the formula
being expressed as Y=g X3. The 2 was calculated

Y 300
cC
S 200
E
°
@
£
3
= 100
-
50 100
L mm,
0 X

Diameter of Fruit

Fig. 3. Relationship between the diameter and volume of
fruits in 12 different prunoidean fruits.

to be approximately 0.52. As shown inFig. 3, the
volume of fruits shows an exponential changeand
this may be true for the fruit shapes of the other
remaining members of the genus Prunus.
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