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Condition inducing conjugation of Spirogyra was investigated. Conjugation of Spirogyra castanacea cells was induced in solution of high

pH. In artificial pond water (APW) containing 5 mM Na SiO, (pH 10.4), a few cells were observed to be conjugated, while many cells
shrunk (damaged or died). However, when cells were incubated in 0.1 M mannitol solution for 24 h and then in APW containing 5 mM
Na,SiO, (pH 10.4) with 0-0.15 mM mannitol, damage of cells dramatically decreased and 10-30% of cells were conjugated. Interestingly,
the ratio of cells conjugated to parthenospore-like cells decreased as concentration of mannitol in APW increased. From these results, pH

and osmotic stress are suggested to be key factors inducing conjugation in this Spirogyra species.
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WARBETH DT A I N alg (Spirogyra) HIFIL G WA
FrIFufhcE L, Zomaittiad < h o Bk Ed
BRLLTAISNTW S, HBREL NV TOHEES RO
L, RanGETRASNTE R, HlZIE, BEERZ
(Yamashita & Sasaki 1979, Simons et al. 1984), 41
(Yamashita & Sasaki 1979, Simons et al. 1984), C/N [t
(Yamashita & Sasaki 1979), pH(Simons ez al. 1984) T %,
L L, BEEDOERI S, BEATHEROMRIEH EDEA
TWVLRD T,

Ikegaya et al. (2012) %, Spirogyra castanacea G.C.Couch
DEFEZBREMO LTEET LI LICLD, BETEK
EHFEETHILIHEII L, ZOFEBRRIEH 40% 5 50%
EFRERENE L, BB BHcHlE ST/ (Allen
1958),

FEHESIZ, BA A ML AT THYOREEZZH
T2 EAMBNTWw 37 A K (Epstein 2009) @, S.
castanacea \Z 3§ 5B 2Tz, 7 AF (Na,SiO,) L
MK, PEoOME»EAEL, 2%, & pH D
RICEAGDHEEIN T HELZ AN L7, ARTIE, 20
el z, wpHEKRP ClRATIENZHFLE T 255,
BB INLBHRITOWTRET 2,

S. castanacea % FJHFAHETT O/NITERILL (Inoue et al.
1999), Ikegaya et al. (2012) IZfEVEGE L 72, W%, 0L
K%, BHEE 16:8 KD ¥ 1 7 )¢, CiEHh (Closterium
FAABEEH  Ichimura 1971) HoHERF L 72,

7A I FuoBmATHEAELE L, UTFD2 20Kk TTo7%,

Hikl CHHhoREL &A%, ATiAK (01
mM KCI, 0.1 mM CaCl,, 1 mM NaCl, 1 mM N-2-
hydroxyethylpiperazine-N’-2-ethanesulfonic acid-Na FEEK ,
pH70) T3HWTE, 24 X7 —F (AGC 77/ 77 R)
12 A7 1mM, 2.5mM, 5 mM Na,SiO, % & A Litik (pH
104) L,

JE2, CRiMioRiE L 7ok z, 0.1 M~vy=F—1%
o ATk T 24 IfHEHE L, ATHKTESWTE,
24 X7V —FicA>7 5 mM Na,SiO, z &8 ALtk (pH
104) Hucf L 7%,

TA I FuofEald, LREEDER»6H%%, 22T,
Ikegaya et al. (2012) &[FIRkIC, ZEDBIZEINiim %
GO ML 7, REEBKL M, XD2547
BhHot, ¥4 7TREAGET2MENEALE LD (Fig.
la), ¥4 7 IR cREZZKL 72 b D (Fig. 1b) TH
5, ¥4 7ML, BEEBO— Zygnema THE I/ Hly
fa¥ (Poulickovd er al. 2007) U DOIEHIEONREE S
DGO HoT, ¥4 71T, BAETEALEL2 OO
fz, #ifEs2 & L<h 7> kL% (tube type). ¥4 711
T, HEZzfioTwsilldofz, zoE ik LT
A1 v+ LTz (single cell type).

ST HEGE LM, A4 77 Ac#e, B
#% (Axioskop2, Zeiss, Tokyo, Japan) T#%Z21 7z, Ikegaya
etal. (2012) 1, 8% 4 HEGB L T SR LOBIZL 7,
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Fig. 1. Induction of conjugation of Spirogyra castanacea cell incubated in 5 mM Na,SiO; with mannitol after turgor was regulated. a: Two cells forming
conjugation tube and zygote (arrowheads). b: Single cells forming papilla (arrowheads). Bars = 100 pum.

L L, WRFPTOEAIZFRFGERIMELC, 4 H RS iER R
LTt olizd, THROMEZBEL 72,
Ml X, CCD A x 7 (VB-7010, Keyence, Osaka, Japan)
TR L7, BREROMLE, 47154 T 2HI4
WAy v bL, fSRIEeMEBios T 5, s oMk
DL TERL X,

MR D EE X IR A B 2y itk (Iwata ef al. 2001) T
PRz, HlZE, KA BEEO 2y = b — VAR T 15 i
EL, PEU LoMERFEVE ML Koy = F—L
BEEROBER E L,

7 Fudfkz, 1 mM $74E 2.5 mM NaSiO, % &t
ATk cEiET 2 (576 1) &, filcREOEMIZR
snY, BAELES Ronkzdrok, Z0%, EiEk%E S5
mM Na,SiO, Z & & ATk CEfE S % &, #A L 7MiE
BHROENED, ZLofildicy A=Y PRk, HB v
BIEAETH 572 ) L7 (Fig. 2). <05 mM Na,SiO, I3
NLHK DR ORI ZFE L, WO pH 1: 104 123 L
7z, Simons et al. (1984) %, 74 3 Fun% ofEic, pH
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pH 104 &£\ 9 &\ pH T, BATIEIHEE I L F34)
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MR D & A — DB D, #9 10-30% Difass 84 L,

¥, 947 T E N 2GET % & 35-39% fEE I - 72 (Fig.
3)e 7, Y- LVOREBHMT S L, 47 TOM
fassiEA L, &4 71U ofilasssgimL 7z (Fig. 3).

SRV 74 2 R S. castanacea £ F U { RIBZER T
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Fig. 2. Induction of conjugation of Spirogyra castanacea cell incubated
in 5 mM Na,SiO;. Damaged cell around conjugated cells is indicated by
arrowhead. Bar = 100 pm.
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Fig. 3. Ratio of Spirogyra castanacea cells of tube type and single cell type to all cells. Cells were incubated in 5 mM Na,SiO; with mannitol after turgor was
regulated. Experiments were repeated five times and average values are shown with standard error.
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