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A species of Volvox (Chlorophyceae) was studied by using clonal cultures newly established from a paddy field soil collected in Isumi,
Chiba Prefecture, Japan. Thick cytoplasmic bridges between somatic cells in asexual spheroids of this species indicated that the species
belongs to Volvox sect. Volvox. Monoicous sexual spheroid characteristics and zygote spine morphology of this alga were similar to those of
two Japanese species of this section, V. ferrisii and V. kirkiorum. On the other hand, the zygote number in a sexual spheroid and number of
daughter spheroids in a parental spheroid were different between the present alga and the latter two species previously reported. However, the
ITS sequence of nuclear IDNA unambiguously resolved that the Volvox species from Chiba Prefecture belongs to V. ferrisii. This is the first
taxonomic identification at species level on the genus Volvox originating from Chiba Prefecture, Japan.
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TRVRY 7 2 3D NTIZ R U AL G T, &
 Tam®ry 7 VvOETTry LEbd, KUKy 7
A Volvox IFHIREETH 2 L /NS fRODIRIED X 9 k)
Wadycd D, WLKHEEORAKIBICFELET ML D
SHONTw 3 SMIEREDOREED 1 JETH D, SHEENIC
) RN 1758 g E LT L TWw3 (Bl 2000),
HHERZD NP A =7 7R TERLVR Y 7 2134
FRAEICANLGYH D, THaTHEEL W, BEHE v,
LI HeabEDH s, HAZHD S ZNETIC 8L,
TERBHICRFEECH % 23 Volvox ferrisii Isaka, Matsuzaki &
Nozaki IZJEHF 123 % Volvox sp. Sagami 235 S 41T
% (¥l 1991, Isaka er al. 2012, Nozaki et al. 2015, 2016,
Kimbara et al. 2019), TEER 2> & 1 FHH RO K FE
FEDHRE I N TWDEH (KL EA2007), RILRy 7 ADF
LRV TOMERTER>r S INE TRV LI THE (BF
I 1998).

SHFER AT ATL O RVRy 7 AR RNL, st
O A & AR 2 BISE L, RN S S LA
b CHFE % FEhi L 72D T2 DEREWRET 5,

TRl EAE
201810 H 13 H, THERWITAFHHHOEZ D

— ANFEIWET 2 Wm0 KHE (35°15'46"N,
140°22'30"E) 26 R L2 ML 72, W%, W05g%
¥ —1 (90 mm x 20 mm) Z A#, KK 20 mL %
A T25°CHRE&HET (80-130 wmol m 2s™', 14:10
h) CTHEEL A58, 10 HBRICR ARy 7 2 DWEIRERE D5
HL7z, INZERy FEHETTEEL, AF-6 5L (g
1982) TR FERR 3 ¥k (2018-1031-VVx1 ~ VVx3) %7
L7, ZDHHD 1 kR (2018-1031-VVx2) ZJHHERIE L
HEFIREBICH W2, RVEy 7 Z0WFHEEITHEEY %% <
GUHHLTRET 2083 H 2 720, B U7 BkikH» o il
KT ZERTOREREZ ©_y b Ot S CTHAEEL TN
TV 7 %P L (Isaka et al. 2012), VTAC ¥4 (Kawachi
etal.2013) % T EEdP ARG S oxE# L 72, 2018-1031-
VVx2 ¥ B BRI A Y R R % (Kawachi et
al. 2013) 12%FEEL, NIES-4465 & L CTABHL %, A
MsFiEI£2 1213 BX60 microscope (Olympus, Tokyo, Japan)
VT, BEICIIE = — L7 — 7k (iR 1999) 2/ L,
EH % LD TEERE L2, BREoMiiuiRmnE (S=4
m R?) KX 9 20T, BRkfko Edwrim Aol (L =
21 R) ZEHILTHE (S=LY n) L7 (Nozaki 1988),
Oy R ENT 12 138% rDNA ITS fElk (ITS-1, 5.8S rDNA
and ITS-2) % \>7:, 771X Kimbara ef al. (2019) 2 #E
U ¢, MilEBre % DNA %>~ 71 & L, Coleman et al.
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Figs 1-3. Asexual spheroids of Volvox ferrisii from Chiba, Japan. 1. Semi-optical section of spheroid. 2. Surface view of somatic cells interconnected with one another by

thick cytoplasmic bridges (asterisks). 3. Side view of anterior somatic cells. Note that the cells are ellipsoidal or ovoid.

(1994) ® 7" £ =—, KOD One PCR Master Mix (Toyobo,
Osaka, Japan) TPCR i L 72 DNA 7 7 7' A v b % %' 4
Loy = v ATHRSIRE L 7o, PE L 22 BEFNHE BEAT O
i V. ferrisii Db D LEA2—K L 70T, FELHIZFAVTHR
WKy 7 28i [Volvox sect. Volvox (= section “Euvolvox” ,
Smith 1944)] T b %  OFEE % fFHT L 72 Nozaki et al.
(2020) O FZMMBHTHE R % 2 D F F R AL 72,

R

MEPEBR A 1Z I T 5,800-9,600 HllfiEd o MR ST,
P ORI DIE F 72 13RI % 4-17 flilFF> T 72 (Fig.
1), B#L72b DIEEE 370-680 1 m TH -7z, RGN
BB ZE 2 AT OREL, WEE LD &KW R R o
L, BkiERMm» o R E2E» 67 X —NROBIRTH - 72
(Fig. 2), MRBRADSE T 2 NI D BLER R DRI T D JEE T
ik, Mt cEMEr oI ch -7 (Fig.3).

BEE»PoN7 TV T7ZEREL, BT IV VL2880
VTAC i TR § 2 & AR DFFEE S e, HEERIE
B DI L 24 OKETFHZ FRFHC S DHEREFRETH -
7z (Fig. 4), ARBRADBEBRETIEINIFRHTHEL 2223,
AL 72 BRIACTIX 4695 DR U & 95 1P L 7280, 7
FZMEINDSR Y e (Figs 5, 6), AL 72 ZHEINIL RS

B cRuMEEEZ R, MlaEE ISl cEbN T, &
IO % BR\ 72 T1ERE I 33-38 um TH o7z, BIBIR
D, B7-10 u mDEZITH-7 (Fig.5),

T-ZE R PE 2018-1031-VVX2 #k D ITS BL 71 (585 i & *¥,
DDBJ 77 & v ¥ a v &5 LC575050) 1%, HEREOh, #
NN & RIRIR DK & 77 BERT 2 S 47z 4 Bk o M RE A 4
i V. ferrisii ® L %1 (AB663330, AB663333, AB663336,
AB663339; Isaka et al. 2012) & 100% —3 L 7=, &L
Ry 7 2k R iz, HAREOMMERED 2/ 1
N7 %8 A7 (V. ferrisii, V. kirkiorum Nozaki, Kawai-
Toyooka & Isaka, Volvox sp. Sagami) 2% lff i ¥ {4 f& V.
rousseletii G.S.West & ARz KL, ZNnoBny A7
i V. globator Linnaeus & 32N EZ 2 2 LA L 0T
btz (Fig. 7).

ZR

JCoA BT CBIZE U A, TSR 1 BRIk o K1l %
9 AR A L 23 A ORI EDERS Tl 3 2 R e O RV Ry
JAMICEEND ZEDBHS IS E o, REFiOL X)L
DEEITFEEBRIEDTZRE? T TIIATIRETH 5 (Isaka et al.
2012, Nozaki et al. 2020), D7D IZHMAETHDOFHE & 1%
rDNA ITS EiF1 P 2 FEii L 7=,
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Figs 4-6. Sexual spheroids of Volvox ferrisii from Chiba, Japan. 4. Immature sexual spheroid showing sperm packet (s) and eggs (e). 5. Part of mature sexual spheroid

showing zygotes with spiny walls. 6. Sexual spheroid with many matured zygotes.
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Fig. 7. Phylogenetic position of Volvox ferrisii from Chiba, Japan within Volvox
sect. Volvox. Asterisks indicate dioicous species. Other species are monoicous. The
phylogenetic analyses were carried out previously (Nozaki et al. 2020) based on
maximum likelihood (ML) method of the internal transcribed spacer (ITS) regions
of nuclear rDNA (ITS-1, 5.8S rDNA and ITS-2). Branch lengths are proportional
to the evolutionary distances that are indicated by the scale bar. Numbers in left
and right sides at branches represent bootstrap values (50% or more) based on
1,000 replications of ML and posterior probabilities (0.90 or more) by Bayesian
inference, respectively.

THEEEROZIEIN O (46-95f) + X NIV P
DR (8 7-10 u m THRPRZ) &, ALKy 7 Ao
WEHE R ARECHARPED V. ferrisii X O V. kirkiorum & &b
K —3 L7 (Nozaki et al. 2020; Table 1), ZFIFO%IF
AREICTHEL XV OFFICHEE L ST s (Isaka ef al.
2012), FHEEEHRIIMEOPMINZAfE%Z7R L7 (Table 1),
—H, V. kirkiorum CBIE X7z & 9 72/ & Ie BRI (Isaka
et al. 2012) X TIERERD S 3R I N e o7, T,
TIEREMRIE, MEBRGOXMRDOEREDEAY 10 DL R 7
%R V. ferrisii 8 X X V. kirkiorum & %72 -7: (Table 1),
o T, TLERERIZZEIICIIHMOTEELH 2 &2
5Nz,

—7%, TIEERFEMD ITS BL5Z V. ferrisii D b D & 58412
— 3L 7, V. ferrisii ® ITS BL 4112 1%, Isaka et al. (2012)
DIGREBIZE L TR & U CTliE L 72 BT D 4 Bk G &
N5, BAREREERLVE Y 7 A H T3 ITS BLF 0l E
DEVOT, FMERBZNUTORMEITICH S0, R
Ry 7 AHOMIC & > T ITS BLFIOENS 58O 5 b
(Nozaki et al. 2020), Ht-> T, SHOTERED R ILK v
7 AR V. ferrisii ICFETNE LiEmI N, BRI NE
RB\L V. ferrisii DFENZER LRI NG, £, TFHERIE
AREIDOFEL )LD FIII AR TH 2 T & D35 Fadak S
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Table 1. Comparison of four morphological types of Volvox sect. Volvox from Japan.

Volvox sp. from Chiba Pref.

V. kirkiorum

V. ferrisii

Volvox sp. Sagami

Size of asexual spheroid (ym)

Number of cells in asexual spheroid
Number of gonidia in asexual spheroid

Size of sexual colony (xm)

Number of cells in sexual spheroid

Number of zygotes (eggs) in sexual spheroid
Number of sperm packets in sexual spheroid
Shape of anterior somatic cells

Diameter of zygotes without spines (xm)
Shape of spines of zygote

Length of spines of zygotes (xm)

Distribution

References

370-680

5,800-9,600

4-17

400-650

5,200-7,600

46-95

24

ellipsoidal to ovoid
33-38

straight with acute apices

7-10

paddy field, Chiba

the present study

400-790 x 430-930
3,000-6,000

2-8 (usually 4-6)
430-440 x 510-540
1,000-6,000

20-80 (usually 30-50)
4-8

pear-shaped to ovoid
32-38

straight with acute apices

55-8

paddy field, Gifu

Isaka et al. (2012)

630-1,000 x 650-1,000
5,000-8,000

2-8 (usually 3-5)
600-800 x 650-900
5,000-13,000

70-250 (usually 100-150)
3-5

ellipsoidal to ovoid
35-40

straight with acute apices
6-8.5

paddy fields, Kanagawa
and Ibaraki, ana a pond,
Saitama, Japan

Isaka et al. (2012)

up to 590

2,000-10,000
(usually 2,000-5,000)

4-8

up to 500
4,000-8,000

5-25 (usually 10-20)

1-5

elongate- ovoid or elongate-
ellipsoidal

3748
straight with acute apices

up to 3

large lakes, Kanagawa, and
a pond, Shiga

Nozaki et al. (2016)

ni

V. ferrisii \ZBIEHLT DKM EICAEE L, FEWEITHET
HLBEWEREDOBEIRE C B % Volvox sp. Sagami
(Table 1) 23EIHL T O KBB4 § 5 DT, Wi#H I
RN LRI TH 2 EEZ 6 Twb (Nozaki et al.
2016), L L, SMOFIERED V. ferrisii iZ/KHD 5>
OSBEL 72 &9 DM BRI % <, ZOKHEDE
IR - - B S h 2 LB by, e, THERE
BRICIX ITS B LIS D 3 58 e v, 16> T, THERED
V. ferrisii DIRENE D & DB REMN - LAY IE I
SHOMIETHE TR S 2 WIS S,

%

¥

INFTRVHETERDOF VK y 7 ZICH L TBMIE#RZ 52
LT N & o e THER S PR Al o0 B 3 D R O 4 it
JHERE )R LR L 51 5
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