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Abstract

A new hybrid of Rubus plant was discovered in Yamaguchi Pref, Japan. It has several mor-
phological features intermediate hetween K. chingii and R. corchorifolius. Karyotype and meiotic
chromosome behaviours in PMC were also studied on the putative hybrid. Based on these studies
the plant named here R. Xpseudochingii is described.

Key words: chromosome, description, hybrid, morphology, Rubus X pseudochingit.

The present new plant was discovered by Naru-
hashi and Masaki at Shiraidani, Tokuji-cho, in
Yamaguchi Pref. in 1986, when they visited the
original habitat of Rubus X calopalmatus for the
morphotogical and ecological observations. In
the place where this new plant was growing, &,
chingii and R . corchorifolius also occurred, The
plant has been cultivated from 1986 at the Botanic
Garden of Toyama University.

The new plant may be a natural hybrid between
R. chingii and R. corchorifolius, because the
gross morphology is intermediate between the
two species, In this study, the morphology of the
three taxa was critically compared. The chromo-
some number, karyotype and meiotic chromo-
somes at metaphase [ in PMC were examined for
the purpose of analysing hybrid nature of the
plant.

The new plant is named Rudus X pseudochingii,
because the plant is similar to R. chingéi,

Materials and Methods
Sampling sites of the materials are as follows:

Rubus chingii . Shitenokigawa 250m alt., Notani,
Tokuji-che, Saba-gun, Yamaguchi Pref. ; Kami-
kawauchi 130m alt., Yasakakami, Tokuji-cheo,
Saba-gun, Yamaguchi Pref.: cult. at Tovama
Univ. from Shiraidani, Tokuji-cho, Saba-gun,
Yamaguchi Pref.

R, corchorifolius : Shinokidani, Notani, Tokuji-
cho, Saba-gun, Yamaguchi Pref.; Shiraidani
200m alt., Tokuji-cho, Saba-gun, Yamaguchi
Pref.; Chausuyama 210m alt., Kudamatsu-shi,
Yamaguchi Pref.

R Xpsendochingii . cult, at Toyama Univ. from
Shiraidani, Tokuji-cho, Saba-gun, Yamaguchi
Pref.

Height and diameter of stem, diameter of
flower, length and width of petal, number of
stamens and pistils per flower, size of aggregate
fruit, number of stones, and size of stone were
measured.

Karyotypes were examined in meristematic
cells of root tips, and chromosome pairing was
investigated in pollen mother cells (PMCs). For
examination of the karyotype, root tips collected
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Fig. 1.

from potted plants were pretreated in 0.002M 8-
hydroxyquinoline solution at 25°C for one hour
and then kept at 5°C for 15 hr. The root tips were
fixed in a 1:3 acetic acid and ethyl alcoho!l
mixture for one hour, soaked in 1N HCI for a few
hours, macerated in 1IN HCI at 60°C for 11.5 min.
and then immersed in tap water. Root tips were
stained and squashed in 1.59% lacto- propicnic

Leaf shapes on primocane. A, R. chingii; B, R. Xpseudochingii, C, R. corchorifolius.
(bar represents Scm}

orcein. Chromosome forms were expressed
according to the nomenclature of Levan ef al.
(1964), For studies of meiotic chromosomes,
young flower huds were fixed in Newcomer’s
fluid at 17°C for 3 hr. and macerated with the
same procedure as fm: the root tips. After being
stained with Schiff's reagent, the anthers were
stained and squashed in 1.5% lacto- propionic

Tablel. Measurements of stem
R. chingii R. X psendochingii R. corchorifolius

Height {cm) 277.0£56.1" 252.6+52.4 191.6+56.1
(range} 165—349 185—292 113289

(n=21)** (n=19) n=13)
Diameter (mm) 14.3+4.8 13.3+2.8 8.56x4.8
{range) 8-27 9.5—18 5—12

{n=21) {n=16) (n=13)

*: Mean=+SD, **: Number of samples.

Table 2. Diameter of flowers (cm)
R, chingii R. X psendochingii R. corchorifolins
Nodani 3.7x£0.3 2.1£0.2
{range) 3.0—5.0 1.8—-2.6
(n= 88) {n=100)
Shiraidani 2.2+0.2
{range) 1.8—2.6
{n=100)
Yasakakami 4.540.4
{range) 3.8—-5.2
(n=100)
Toyama 4.7+£0.5 3.1£0.3 2.440.3
(range) 3.6-6.0 2.4-3.6 1.6—3.2
(n=120) {n=106) (n= 99)
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Fig. 2. Size of petal. Solid square, B. chingii ;
open circle, R. Xpsendochingii ; solid circle,
R. corchorifolius.

orcein and chromosome pairing was examined in
PMCs.

Pollen fertility was estimated on the basis of
size and stainability in 1.5% lacto-propionic-
orcein.

Results and Discussion

Height and diameter of the stems are shown in
Table 1. Stems of R. Xpseudochingii were inter-
mediate between those of R. chingii and R.
corchorifolius.

The primocane leaves of K. chingii are pal-
mate with 7 lobes, while those of R. corchori-
Jolfus are palmate with 3 lobes. Rubus X pseudo-
chingii has five lohed palmate simple leaves and
is intermediate between that of R, chingii and R,
corchorifolins (Fig. 1).

Opening pattern of flowers in Rubus is very
variable, However, these three taxa are very
similar, i.e., flowers hanging and petals horizon-
tally opening or nearly so. Diameter of flowers
for flower measurements is given in Table 2.
Other measurements of flower are illustrated in
Fig. 2 and Fig. 3. Rubus Xpsendochingii is
intermediate in the flower size, petal size, and
number of stamens and pistils.

Fig.3. Number of stamens and pistils, Solid
square, R. chingii ; open circle, R. Xpsendo-
chingii ; solid circle, R. corchorifolius.

Some of Rubus hybrids such as R. X fawadanus
(Twatsubo and Naruhashi, 1993) and B. X calopal -
matus (Masaki and Naruhashi, 1992) produce no
fruits. This hybrid, however, makes fruits.
Rubus fruits are so-called aggregate fruits consist-
ing of small fruitlets. The aggregate fruits of
R. Xpseudochingii are ovoidal globose and red-
dish orange in color. Many dense short hairs
occur on the surface of the fruitlet, Characters of
the fruit of three taxa are very similar to each
other except for the size. Sizes of aggregate fruit
are shown in Fig. 4.

The fruitlet of Rubus is a drupelet containing
lignified inner wall of carpel. One fruitlet con-
tains one stone.
flower means number of fruitlets per aggregate
fruit. Number of stones per flower is shown in
Table 3. Rubus X psendochingii is 172 in mean
number of pistils per flower and 39 in mean
number of stones per flower. This means the low
rate of fertility of pistils of the plant. Measure-
ment parts for stone are shown in Fig. 5 and the
result in Table 4. The stones of B. X psendochin-
gii are larger than R. chingii and R. corchor-
tfolivs . This might be related to small number of
stones per flower.

Therefore stone number per
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Table3. Number of stones per flower
R. chingii R, X pseudochingii R. corchorifolius
Nodani 129.8+39.1 97.7+26.9
(n=30) (n=30)
Shiraidani 119.34+23.2
(n=30)
Kawauchi 257.0£76.0
(n=48)
Chausuyama 88.4£39.0
(n=30)
Nagaho 116.2+26.8
(n=30
Toyama 204.1+44.8 39.0£27.9
(n=30) (n=30)
Tabled. Size of stones {mm)
R, chingit R. X psendochingii R. corchovrifolins
Length 2,1920.16 2.23x0.15 1.684+0.19
(n=108) (n=30) (n=120)
Width 1.38%0.19 1.43%0.14 0.99490.15
(n=108) (n=30) {n=120)
Thickness 1.00+0.13 1.11%0.12 0.70+0.12
{(n=108) (n=30) {n=120)
Table 5. Measurements of somatic metaphase chromosomes of Rubus X psendochingii
Mo  Length Total(gm) AR. Form |Na Length Total (zm) AR. Form
1 0.7+0.7 1.4 1.0 M 8 0.4-+0.8 1.2 2.0 sm
2 0.6-+0.8 1.4 1.3 m 9 0.5+0.7 1.2 1.4 m
3 0.6-40.8 1.4 1.3 m 10 0.5+0.7 1.2 1.4 m
4 0.5+0.8 1.3 1.6 m 11 0.54+0.6 1.1 1.2 m
5 0.5+0.8 1.3 1.6 m 12 0.5+0.5 1.0 1.0 M
6 0,5+0.8 1.3 1.6 m 13 t-0.24+0.8 1.0 4.0 st
7 0.4+0.9 1.3 2.3 sm 14 t-0.2+0.8 1.0 4.0 st
t: satellite.
Table6. Chromosome pairing at first metaphase in PMCs of Rubus chingii,
R. corchovifolius and R. X psendochingit
Taxa Chromosome pairing No. of PMCs Frequency(%)
R, chingii
711 177 97.3
6II+ 21 5 2.7
R. corchorifolius
711 105 100.0
R. X psendochingii
711 167 69.9
6II+ 21 46 19.2
5II4+ 41 15 6.3
5II+ 41 6 2.5
311+ 81 5 2.1
mean 6.5I1+1.01
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Table7. Pollen fertility

Fertile(%) Sterile Total
R. chingii 1 2523(89.8) 286 2809
2 2631(92.00 228 2859
3 2519(81.6) 568 3087
4 2487(82.7) 519 3006
5 2333(92.0) 203 2536
6* 2442(96.2) 96 2538
mean (89.1)
R. X psendochingii 1 2090(70.9) 875 2947
2 595(52.5) 538 1133
3 84(40.6) 123 207
4 180(36.0} 320 500
5 154 (46.0) 181 335
6 359 (65.5) 189 548
7 175(51.2) 167 342
8 251(40.2) 373 624
g* 2985(82.4) 638 3623
10** 1722(74.4) 591 2313
11** 1424 (70.5) 505 2019
mean {57.3)
R. corchorifolius 1 2126{97.2) 62 2188
2 1085{96.9) 35 1120
3 3002{99.4) 17 3019
4 2657(97.6) 65 2722
5 3114(99.0) 33 3147
6* 2452(99.8) 4 2456
mean (98.3)

Each flower observed in 1989, * in 1988, ** in 1952.

On cytological results, this plant had 2n=14
(Fig. 6A) which is the same chromosome number
as R. chingii and R. corchorifolins (Iwatsubo and
Naruhashi, 1992, 1993). The length of the chro-
mosomes at somatic metaphase ranged {rom
1.0gm to 1.4gm, and the arm ratio varied from 1.0

(mm)

to 4.0 {Table 5). They consist of seven homomor-
phic pairs: five metacentric pairs, one sub-
metacentric pair, and one subtelocentric pair
(Fig. 6C). The subtelocentric pair had a satellite =
on the short arm. The karyotype was thus for- "
mulated as 2n = 14 = 10m-+2sm--2'st.
Chromosome pairing at first metaphase was L5
examined in 239 PMCs. There were bivalents +
only or a mixture of univalents and bivalents o
(Fig. 6B, Table 6). The most frequent type of —
chromosome pairing was 711 (69.99), followed by 10} L ]t
6II+-21 {19.2%), SII+4I (6.3%), 4II+61 (2.5%),
and 311481 (2.19). The mean chromosome pair- uL ‘ ‘ ‘

t

ing per PMC of this plant was 6.51I+1.0I, while T 15 70

most or entire PMCs of the putative parent Width (mm)
species showed seven bivalents (Table 6). This . .

P ( . _) Fig. 4. Size of aggregate fruits. Solid square, R.
plant sets seeds and had the pollen fertility rang- chingii ; open circle, R . X pseudochingii ; solid
ing from 36.09% to 82.4% . The mean pollen fertil- circle, R. corchorifolins.
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Satomi, 1972) and flowering time is almost the
same.
The plant propagates by vegetative means with
elongated underground rhizomes as do the puta-
5, Height tive parents.
2 l As a result of critical comparisons of mor-
it
phological and phenological traits of this new
: ——Length—— plant with those of the putative parental species,
Width—f and cytological analyses, we reached the conclu-
Fig.5. Measurement parameters of stones. sion that the plant no doubt represents a natural

ity was 57.3%.
of R. chingii and R . corchorifolius was 89.1% and
98.3%, respectively (Table 7).

The chromosome pairing and the pollen fertil-

By contrast, that mean fertility

ity of R. X pseudochingii suggest that this plant is
a hybr_id. The most frequent kind of chromosome
pairing in PMCs of this plant, 7II, provides in-
direct evidence that the genomes of R. chingii
and R. corchorifolius are similar each other,
which is supported by the karyotype of this plant.

This new plant, R. X pseudochingii, possesses
several morphological features which are inter-
mediate between those of its putative parents.
Moreover, distributions of R. chingii and K.
corchorifolius are overlapped (Naruhashi and
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karyotype of R. X pseudochingii (2n=14).

metaphase chromosomes showing 711 (B,), 611+2I (B.) and 5I1+41 (B,); C, karyotype.
Bars represent 5 gm.

indicate satellite chromosomes.

hybrid between K. chingii and R. corchorifolius.

Rubus *pseudochingii Naruhashi et Masaki,
hybr. nov. (Figs. 1-B; 7-A, B, C, Db, Eb, and
F)

Rubus chingii Hu X Rubus corchorifolius L.,

Ab anteriore et posteriore differt: foliis
primocanorum quinquepalmatis, petalis ¢c. 1.3 cm
longis.

Frutex, deciduus, erectus, 1.5-3 m altus, 10-
16(-18) mm diametro basi caule, aculeatus,
ramosus ; ramis hornotinis 3-5(-7) foliatis.
Petioli parce tomentosi recurvato-aculeolati.
Folia simplicia, 3~5-nato-palmati, petiolata,
viridia, duplicato-serrata, stipulis linearibus
Folia primocani 5

i,

tomentosis 4-6 mm longis.

B2 Bs
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Mitotic metaphase chromosomes, meiotic chromosomes at metaphase 1 in PMCs, and

A, mitotic metaphase chromosomes ; B, first meiotic
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Fig. 7.
chingii ; b, R. X psendochingii ; c, R, corchorifolius. E, Back view of flowers. a, R. chingii; b,

R. X pseudochingii ; c, R. corchorifolius .

100 gem).
-nato-palmata, petiolo 2-4 cm longo ; apice
acutis vel acuminatis basi cordatis, lohis ter-
minalibus ovatis 4-8 cm longis 1.5-4 cm latis.
Folia floricani 3~5-nato-palmata ; petiolo 1-3
cm longo, apice acuminatis vel attenuato
-acuminatis basi cordatis, lobis terminalibus late

ovatis. Flores 1-2 rarissime 3, nutantes, ramulos

A, B and C: Flowering branch of R. Xpseudochingii. D, Front view of flowers. a, X.
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F: Pollen grains of ®. X pseudochingii (bar represents

hornotos terminantes, 2.4-3.6 cm diametro,
pedicellis 5-12 mm longis, pubescentibus ;
calycibus ovatis longe rostratis, extus et margine
tomentosis et sericeis intus tomentosis; petalis
albis horizontale patentibus ovatis corrugatis
apice acutis raro obtusis vel apiculatis, c¢. 13 mm
longis c. 10 mm latis. Stamina numerosa ; anth-



TEYHIE - SFETIE

BREELS

1994 226 A

eris oblongis c. 0.8 mm longis; filamentis albis
lineatis 3-5 mm longis, glabris. Pistilla numer-
osa ¢. 3 mm longa ; ovariis superne adaxialibus
longe pilosis; stigmatibus verrucatibus. Pollinis
grana saepe sterilia. Aggregatofructus ovoideog-
lobosus, rubriauranthiacus, ad paginam tomen-
tosus, 13-19mm alto 14-19 diametro, putamine
foveolato, 1.8-2.6mm longo 0.9-1.7mm alto 0.9-1.
2mm lato. Numerus chromosomatum 2n = 14,

Typus: Japan, cult. in Bot. Gard., Toyama
Univ., N. NARUHASHI, no. 91060601 (Holotype
in KYO, Isotypesin A, B, E, K, KANA, MAK,
OSA, PE, SHIN, TI, TNS, TUS)

Nom. Jap. Birddo-gosho-ichige, #nov.

Hab. Japonia. Honshu. Pref. Yamaguchi:
Saba-gun, Tokuji-cho, Shiraidani, N. NARU-
HASHI & H. MASAKI, no. 86042903, Apr. 29,
1986 (F1.); ibidem, cult. in Bot. Gard. Toyama
Univ., N. NARUHASHI, no. 87042701, Apr. 27,
1987 (F1), no. 89041201, Apr. 12, 1989 (F1), no.
89060601, Jun. 6, 1989 (Fr.}, no. 90051203, May
12, 1990 (PF1.****), no. 91043001, Apr. 30, 1991
(FL), no. 91060601, Jun. 6, 1991 (Fr.).

{(**** . after flowering)

We thank two anonymous referees for their
invaluable comments.
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