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Takashi Yamanouchi'* and Syou Kato®: Discovery of earliest study on charalean algae in Yoshio Tanaka’s
unpublished manuscripts in early Meiji period of Japan, with special reference to Japanese name origins
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We reviewed three unpublished manuscripts by Yoshio Tanaka in the 1870s and clarified the earliest
study of charalean algae in Japan. Furthermore, we attempted to taxonomically re-identify the 2 Nitella
and 1 unidentified Chara species described by Yoshio Tanaka. Here, the unidentified Chara species was
identified as C. braunii based on the description of its vegetative and reproductive morphology. It was
apparent from our review that the Japanese common name “Furasuko-mo” for the genus Nitella was
coined by Jakusoan Yoshida, a natural historian in the late Edo period, as its color is reminiscent of a
bluish or greenish glass bottle. Although the name was considered to have been derived from the flask
shape of the oogonium (female reproductive organ), our study suggests this consensus might have been
independently proposed later by Tomitaro Makino. Additionally, “Shajiku-mo,” the common name for
the genus Chara in Japan, was proposed by Yoshio Tanaka because of the wheel-like arrangement of its
thallus axis and whorled branchlets, consistent with the known name origin. The present study provides
a new understanding of the early history of Japanese phycology, particularly, of charalean algae.
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YV EHBEHE (UF, BHEREEHE SR OSHGiERE
PEJE 1400 EARICE THB T LM TEBHH, FPENERFZRD
b D IR BUEMN B 300 4ERTD 1719 4, 75~ ADKEY)*#
# Sébastien Valliant IC & % “Chara” O FROMEHICIEE 3
LENTW3S (Vaillant 1721, Wood 1965), ZMNLUE, miti
KEEZ R < R MFUT 0T 5 il S E O 4 R Y)Y
FICK o THIFEEINTE R (Jz& Z1E, Agardh 1824, Braun
& Nordstedt 1882, Allen 1888, Groves & Bullock-Webster
1920, 1924, Zaneveld 1940, Olsen 1944, Corillion 1957),
1960 £fRICZED, Wood EFHRIC K > T ET 2 CHikEN
7287 2000 XR—DE ./ 757 “A Revision of the Characeae”
T, &WHHAENS 400 7R FOHEREEAN LT L HENT
3% (Wood & Imahori 1964, Wood 1965),

FIAPE O HEIESHOMIZAS 1874 4 (WK 7 4) IKREBFEKR
BBDWR_HAG TEREE LTc DDA & b T W5 (S 1954,
1966), RUNTC 1887 ARICFRHHYIRERIC & O EGAAMN S 2 )& 7

RS TN, Z0D%, 1894 £ 5 1898 FEICMTTT AU A
DT.F Allen i X D 19 f (13 Fifdiz 525), 1930 FEIC RV DW.
Migula IC & © HASHPERE 6 1, 1 ¥/, 1 #rifEn e S nz
(reviewed in 5YE 1954), 1940 FARLIICITANG (FRRdD 5553,
SY7E = O X o TRENRIIZEN R E N, 80 78R
L OHEE IR E TN TS (G 1954, Kasaki 1964, S5 -
B0 1977), 2000 FARAD SEFEE T, B FHEMBIEEYD 7R
KRFRATIC K 2 D XEAIERGET, SRR ZAIENTIC K 5 &k
EREEIIITE N ED 5N TV (Kato e al 2008, 2011, 2021,
Sakayama 2008, Sakayama et al. 2002, 2004, 2009, 2015),
HARIC 3513 2 B E ORI FRlo X S I s
KEFBXOBEHIKEBICEZEONMMENTVED, FED
&, NS LUETOIRAHIHICHRE X N7z Hh 55 O R FERR
A DKEE) ZHETZEE25T, ZOXXHICHEREED
WA 230D B B D& RIS LN T & Tz, HPF
5 (1838-1916) FTTA RN SIGHIIC T, B,
FY 27213 U &3 BIRIAVERI IS B W TCY RO DR
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WrAMERICBC /B 2ETH O R 2016), FEADIER
BX U ENDI M EOTiED 5 HADOBSE E D)
BBV TH RIS DOAID 1 NEREESh T3 ol
2018), HHUIAFZEE & L TRZEHETHRICHR T 2D T A
{, ZTORBEIZZZEHEUTHEREL, KREER, K¥HE
1, REARZBSEANT U S AR & O RS DIZ D,
O ENTRARYRES U ENT YIRS Db B AR ORNT
ROMENCELS b o e (e 1978, FEEF 2002, T 2004, 2
1% 2010, £RF} 2016), K7z, BEE LMDz DIHE ORI,
SRR, EYI (XD, BREoMRiEENcERE Uiz (k
% 1978), HHOTEENL, ZOHLULDYGEEILSED T2 DY
THoizT & (e 1978, 1979, # 2003), Fiz, £IEH
HRZON (1877 4F) PHYIFMEEORIT] (1887 4F) 72 &
O RIVERIAI T DEFINEE S LRI D> Fe T &b,
EAEYIANDEBIZ VLI EZABVERDNTVS (L
1978), HMERIED I TIIEAD B 7% EM#EEEmIC D
WCRHITENTWA A (g 2016, Jkili 2018), HAPEEIC
X BIMRPEE O AR L § 2 BEEI DR, ZOWE
MEDESTEDTHHIEMT DO TORFHIZ LV,

KB I3 B 2K S50, HHflREEIC R Uz 3R ot
e ldlc, fIROBRICET 20 ZTENT VS, Bl
HHEOBOMELTHS Vv Y7E] & [75R3%] 1%, L
WRURRHEDRHINZMED1DOTHS (2L 21E, MR
1940, 1977, 5 1966, <Y « ik 1977, kil 2017), &%
D7 EOMGE/ D EERICES T S C e WHkTH B L &
N, BAOHETHEGICINEREREI L850, K%
FANGENTWS, &9 1 DOTEEBOMNATHZ T T A
T (FFTIRE) IOV, NE3ENBEE/ 55T C
(frasco) —HR Higonds /AR, EREIRT KV AA 2L T
S5FTENENLF VY (AR 1940) 0 THEHIERMN T 5 R
dDWZLTWVWBRETANLTITRAATEDTLN, TIHE
Wb L7zb D] (B 1966) 72D X5, 4EIigE (oogonium)
DICRDHRTH % & I DK ER E THAMEN TS, L
MLENE, ThD 2 DOFADHNICET 2 LD, D
IRE S RIS DOV TIIE R ENTVLEL,

AW T DKEE ISz, ZOFEARLHGESNS )
FEELRE HI/R) BRUZOEA Mg &2 ) (WIng
KHEEXOTH) OFCZREE L, MPEL R b 5
TS X B HEEEEOYIHAIRIC DOV TRET L, MRz
NIEEBEUTY Yy V7T LTI RATTDOMADHKDORE S
ATz, £z, HBPFEOWMITEEINZ D% O EIC I
% Bl 5 A T IS DN TER Uz,

mEEBE

ABIFZE T, a1 R AR B 4 B SR ek oD TR )
&, ZTORALHENET NS MYFEEE /R0 GRETRARR SN
EAE P55 Ol a2 heeps:/iifdl.itc.u-tokyo.acjp/
repo/s/tanaka/document/982d5c68-0f23-7707-65a8-1606c0c01bd 1
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LTz TN 3 DOERNIWITNERRROTFRETH S,

BREER
BEHOERLMR

PYIPERR IR (A5 B ANIHA 10 FRRE CICHREE L7z 32 Mt
(HEZ &) IKBXSRAT, #MT &IictEynciEd 3 fix
27 —<DMbNTW3 CRHARILME 1913, BEEF 2002),
W KRB K EEATKO MIFEE ) (EH 75 5 OH =
THHHTHHLEO—ETH D, TDHH [HN] HKE
HBXCEBEICOVTHRLTWS, T3k, SEHE
O EDLEBICEHEROF D RENTED, THIK]
Tld 403 ~ 523 BFENDREEEN TV 5,

XA D MIPEERE) & 3 B bk, B2 —] B
BXU B2=) KEOGN S, YEFHPOH N TH o2/
HEE &R D 187449 (A7) 3 H 12 HETICHES L
el AN G, XEZ 1 T LTE2EEFEDOTH (To
S DIRENTED, 61 THS 145 THIERE Nz H2 )
IR EURZER G XIERRATE O MYIEEERE) O [H7S) IS %,

WP SCERTERD KD 3R COREART, ESXEE
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Fig. 1. TKEE] ORAIDORMEZRT. BWHFERIBIC K5 HZIAL
WER=V L ER—Y EBICR SN S, EVFHERERIRTN T, SRR
ST R S TR,

First spread of Mizukusa-shi. Dr. Tomitaro Makino’s memorandums are
seen on the right and the top left. The original material is owned by the
Makino-Bunko, the Kochi Prefectural Makino Botanical Garden.
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BE RERIC K D, ERCEHICET 2 EROERIPELAD
TEEIAENTWV S, BDICFEI NIz THERB &/ NREG
D=2 Lhb, DKEEL] LESMEIFLFED )
FEEE B ) LRMIT/NRICEKDEBEINZEDTH ST
BEMEDYE . I NOBEREAHIC 1871 (B4 FED
Sl RGNS C &, EaREEO MEER 21874 (HH
B7) E3IAETICEEINTVS T LD, THEESOH
X 1871 FEN S 1874 FORIC IR I NIz LI E N B,
R KERKO MYEEE H75) IcidiiEhTwn
ZIKEHEB X Ol EOMHOEAES &, ERXEH O
IYIPEE R B2 ) BRUOBE CEBO DKEE] K805
U ITEE OISR E T % Table 1 1SR, EERKEMED T
FEELRE 22 ) T, wiPICHOKERY) 43 FERE, 1R
HBFEREY) 50 DEEREMER SN TR D, EARMIEZERETNA
ONEICEHENT WS, 7 EDUIKELRR L oS CEE
LTWBIED, RAAEYY /)5 E—EROBIKED EIE SIS
BIRENTWD, MRS T EREELSN O o0 FEREC fil
NoNTVEEEEH 5, HEKERAKENKD e
JFE FS) I, tEDBHDA STl FH AN, IEEER,
IR EDA ) D FH)IVIs iz G TE D, EaXEHEO
TYpeeifl &2 ) OB (G 7 4 DIBEO B
TN 30 HEILB XK SHARERL, XR—YDIEFEDANEZ
Nb 5, BIMEHZIPFERHICHET 20072 Tldkx <, Fih
AOEHRPFHICE T 2HEE L2 < FEN TS, Table 1 T
RS RERKD MYIPFEERE F/5) OAICERI N
TWSBINEEIZEE Uz, DKEED ZiFKS & TESK
EEE D TIPS B2 ) LIZIEERCARTHY, ik
DEWFFER A EOXFORIED TN, EOfAR>E
DFEN, BT, —HNBROREZEDINTH %, 12721, K
BB TIREBZ 5 S EEREVOT=DISHGERYIN 1 775kt
7z (Table 1),
fRFHNBICIIBEHESCBRO S [HDZ VD, FEALDHEAEIR
SIHTAHEEINT VS, Fiz, HTHBRICKEHE - £,
LHOHEGE, RilOMBMEH SN2, #ERE L TO
FEHIE R &Y, 2 DA F A KT NS TRl
WBENTNB,

BHIEROLHENS EBEE

B, RO ERR G AR TYIPEE R /S0 O
420 IHH, ESXEMER MR %2 ") BRU DKEE]
D71 THIC [T5AE] L UT 20N, HalREREX
HAHE TYIPEEE W50 O 429 THH, EAXEME MY
B &2 ) D84 TH, KEE) D84 THRIC Vv I U E]
ELUT 1 DHREMER SN TWS (Table 1, Fig. 2), Hififi
FORHIC BT B 3 BRI OZ BT O RIE L S0 W20
HROBTHoTzlz80, LUNTIEEAMIC 3 BRONAXIE
CEDE B L Cikina s, LUTICHElERE O MRy
D F Lz 8ikd %, WHEARIRD X O FihZEHE LTz
M, JIS 74 ¥ MR WEAFZIIH RIS, FsLs0 424

FTHEXUERAIEO SRS, FHE D OHW THGR
ZMATz, () WIZEEXD S0 W x%, [] NICBEXXOE:
Mzsd Lz,

TISRAE RiE [Eof, REEE (7Y a) i«
7B K O YD DHED ]

75 B KA E L, HUZKIEICH O TRENICTE S5
FMNC U THOmL, Shidhing L, ZZEF oW <,
Wil LCsib i (BY ) oUW, EEELEZH
729, BEIRELFRRIC U TAZM, ARou<ic UTHE,
RICHTIH D, ZFROME T D2 DI, HE—FL DM,
fiAZH T, HEE O/ MMz U, HIEHICHEFOBREE
ZHUTHIMED Do IEEEERHC UTHIRTIE =HIC
ABNUo 1EBIE IS AT HIHDOE 2 L, #ii
DS,

Nitella translucens Coss. et germ.

LA, WHHlNE S D, BREIC U TRTREIC
g rud L,

Nitella mucronata Coss. et germ.

Ty VUE Giikm)

BN H, W EEEDOHIC S 2 EFE RO NITR
TRIRYT 275 A€ Nitella) FIRIOKEICLT, FIK
TR0, RELEEDOKZ— RN TRE (¢
YFaE, vUNE) WGEl, HEMBKICL TEEZER
RERCED, BRICHEZ DT, M TADOR z Bl
RICHL, AREZEET, HEOTICEMNETHKD D,
/R EEIRICARZE ZEE, HAICE MY =MD/ N iid
DT, HoOHi4ZM/NEEEET, HIRICERT 2SS [5
IERRZLTHEORZ T LM E S, FE&D ik
NIHBEICED TR AESTZ00% 0], WMz
DITH/NEZ R T %I, —Hic HARDMIEIKES D,
HpufidtHsE L CrRZzE A, —[Eidx U TAIcE <,
HFPREEIIEICLTRRD, NEORNITIETER %2759,
H7EZMADBZMEOTE, MHETIC—DOEEKD D,
MBI U THIEOMEIED D, ERIEMDOEK
N, FEORT 2HIHEREICEEND,

B PHTES Chara (Modderstaart) DJg/xn EL, R
e HES 21T, MEE TR > FU NIV EHAD R
HEAEEO IR ERHCE T,

[TIRE] ZDVTE 2B TNZTNITEHRDART
ENTWVEED, BRERICOWTHMAZIENH 5 DIE TN
transclusens] DHTHoTz, TOHEEREL, [BEZLUERH
729, (%) EE—BXoWN, HAZNT ] Cehb, Fil
DEIEBICHfZE S B/ (branchlet) % 4 ~ 5 ADUF, ¥, 1
JRE LAERIC UTNEIR] & 1 DoAY 5k 2 /5%
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Table 1. ISR 75 ICEUREN TV A/KELEHFEROHEFSBIUNIR L, T0O MWfEsH B2 "0 BX U DKEGE) IS 218 ET.
TYpEEER)E 1750 OBINEE IXENE L.

The item numbers and Japanese names of water plants and seaweeds written in “Bussan-houko Kou 6”, and their position in “Bussan-houko vol. 2”

and “Mizukusa-shi”. Additional items of “Bussan-houko Kou 6” are omitted.

HEFS fakiERT (T - &5
VIPERRE N WIrESRE Bz IKEE 1Billit #e
CRRMERED  (HEEFED (B STED
403 65 % 65 % ARTYT KT
404 65 % 655 ISFISF T 7T R
405 66 H 66 % Ry BRGEL
406 67 % 67 % IYNTF Y o UFIY - VN HFHE GER) - AV - AENIE
407 70 £ 70 % YINZTF Y KEE, AN ITY (D - 27y (@) - FFE/ Y (@D - IR I -
FYAANY FHE) « 2V F 35T (i)

408 72 % 722 TITF Y i
409 728 728 TATF T AL
410 76 2% 76 % FHT T
411 62 % 625 4 +E
412 63 % 63 % AINTE 145% (LA
413 64 £ 64 % INBEA NS E FUSE GO
414 64 % 64 5 HIHEA NTE By AT (Hikw)
415 66 % 66 % N HE Y RANFE, R
416 67 H 67 H AT SYVR ORERED, /KEE (B0
417 68 5 68 51 VILE HINYIVE
419 70 32 70 st (i)
420 71 % 71 H 75RAE (BR)
421 73 % 73 % TXE Kiggs, 7]E, 7FE GBHD, VDT /T re X /Eba / FUNYY
423 73 H 73 H HrevE BB
424 73 & 73 H YN E (BARE ) pict
425 74 % 74 % Fr¥aE SUNE (L), Vv e, B FUFaE IV TE M)
426 75 % 75 4% *7€ GE)
428 78 % 78 % IVeFE A ME, BUVE KERHD
429 84 H 84 % Y IUE (FHiRB)
430 85 5L 85 % IVE FNLYNE (L)

431,432 86 4L 86 % vLLinm R3¢
433 87 % 87 % tFEUE HHE, R UE (N - ~NTE (FLE)
434 69 % 69 & PN PA
435 76 H 76 H F /A (P THE ORERED
436 77 % 77 £ FYF /A (CFH) 2FE (RHEXFD
437 78 & 78 W IYNAR (FHim)
438 79 H 79 % IYNan ISR
439 80 % 80 % IVINa IYTYAHER
441 81 £ 81 £ SYNFERF L/ T (KD, B XIVUNFE (B
442 815 815 VTS IVRYTY IV UVYV K B R
443 82 & 82 L IVaF /v
444 83 % 83 % IYYN
445 83 83 & V=T
446 85 & 85 5 =%
447 86 % 86 % LXE Y e
448 87 & 87 % AT %
449 88 % 87 & AT Z—Fi
450 88 it 88 % Ay Ry HNR IKEE, ARV NI GYN) - AV oY GLF) « Fr > F e GEMD) -

FNIVINA

452 126 % 125 % SFHNI) &
453 101 £ 100 % Ty T)A ) FREE
453 135 % 134 % TREE Yy TA Y
454 1115 111 % 770 HH. HE
456 115 % 115 % 7/ SR SRUE. AMLSE. BTATYRL, HE
458 1235 123 % LAV W
459 124 3 123 5 ax /Y =
460 131 % 130 % INVINI Y NN
461 136 % 135 % J7 0
462 136 % Ri% V=)
462 136 32 1354 AT ) IKESFIEE
463 143 % 142 5 THIY /0
464 144 % 143 5 VRV
474 96 £ 95 & N4/ e, SRS
475 105 # 104 % Fd
475 132 % 131 % =) SN NP
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Fig. 2. MY)pEesE 22 ) D71 THE 72 TH (EX) &84 THE -85 T (HX). 757 XEDHBRIF 71 TEGITHA S, V¥V 7EDR
i 84 TESTHLI O TH 5. HERITEERERENNG T, ENIEENEHETY2val sy a Y (heps/dlndlgojp) &S L K

ZLT.

Leaf 71 back and 72 front (left) and leaf 84 back and 85 front (right) of Bussan-houko vol. 2. The description of Furasu-mo (Nitella) begins
from the 6™ column on leaf 71 back, and Shajiku-mo (Chara) begins from the 5" column on leaf 84 back. The original image was taken from
the National Diet Library Digital collections (https://dl.ndl.go.jp).
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HD | EOFRBH S, DRI DREHHDBIRE Nz &R
MTEZ, Hid [ZFROMTFERDHZDH ] 3T T ATER
DFINE L e et e fg d mTREED . F iz, THIREK D/
ZHL, HBEICHErOEER S ICRIMED D | OFLIdH 5,
/NS DI e U 7S IR 2 DU TV BB FAVEI A %, T
NS DOEREEHFDFE Tz N. translucens (Persoon) C. Agardh
WICHEMT 20, TOMIESHE THARICHAT BiEMIRicik
MRV, HADNSHE SN ENICELNUT S TS A0
P& LT, 25M (1887) MERE U N. translucens & L7z &
DHH B, THUIRICTIE (1954) ICK>TLYUTI A
3% N. sublucens Allen E[RIEENT W5, £z, BREMIC
MM UBRELHEINIZE DI 2 IV T S5 ATE N. axilliformis
Imahori & ¥ 2 X775 A% N. axillaris A. Braun B’% % (%
UK 1954, Y - INiGF 1977, Sakayama ef al 2004), TN 5
THERFL DD TR DOIRE, FEFFIC BT 5RO D
X THANENSD, HPOFERICIE FREROEEICDWVTD
HlRERONEEN TNz, T [T7S52AF] NEDTHE
BRI YT 2D REETERLY, LML, DL BB
BUIF X557 AN ZEHB{ LI DTHB T LI
ez HEmTE %,

¥ I TE]ICDVTIE, BEDORE B Chara DI
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