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Ultrastructure of cells in the whole life-history of
Monostroma latissimum
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Abstract: Study on the ultrastructure of macro-algae is very important part in the basic and application study of
algae. The ultrastructure of the zoospore, gamete, zygocyte, zoosporangia of M. latissimum was studied in this
paper. The ultrastructure of Monstroma’s cells closely correlated with their physiology function in the life-history.
For example, the number of starch grains was changing in different life-history stage, the adherent function of
mucilage occurred in early stage of zygote, the thick wall of sporangium was useful to resist bad environment. In the
classification of the Monostroma complex, the ultrastructure and number of pyrenoids in the chloroplast were also
taken as one of the taxonomic characteristics which are important supplement to conventional life-history and other
morphology distinguishing characteristics. In every stage of life-history of M. latissimum there was one pyrenoid in
each cell, the pyrenoid matrix was traversed by 2 or rarely 3 curved bounds of thylakoids. There were 3 — 4 or more
pieces of starch plates covered the surface of the pyrenoid matrix. According to this pyrenoid ultrastructural

characteristics, M. latissimum could be distinguished from other species of Monostroma .
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1 BRI

1.1

FERERE R AR PR T 12 AR BWILIETE ., BB TET 4 AR BRI —EX, Bk % K
B EREESS, HETEE, B TERIKESKED 70% ~ 75% , AN T IEHEEE KB, 258 S0,
B KEMI PR W ERFREESERE T, E6EM 120: 12D J658 75 ~ 20 pmol/ (m*+s) JRE 18
~BCTERE 6 A, ATHERFRTE, 9 A LAHR-FRERE, BEFRT .
1.2 FHik

B R AL T RR VIR B, W T2, B R T BT EANE TARETIRAR L
MR, MR 2.5% R _BEEWREE, 805, ABRE MR (pH 7.4) BEL B E SR, 55
DEREBEBRZE vhIR, M 1 % 4RER B WA T - R , W ARER B B TS IR R I Ve . R
Bo PR LAY, AR 2% TR B , R B B A TERE K , EZ JOKER R, BB ARE R B K
PR, S Al F <8127 . “60072 PPl BN TR HE . FEEEA P ELAIIAGER 2, 3, 6 - Z(ZHEEE
) 2, B AT R R A B AR AN R B TRANRT . MRSERE/EEED R,
FEBR S MAT R RR AR YL 66, SR E B BB o

2 %k

2.1  TERERRVEE T R B S

W F 2RI SRR, BB TR R, T4 4 ARMEE, BB, LB R CRE , W AT . NIREE
B EZ2RE SR, EEA 5.3~7.7 pm, WHHRTFHH FEHMIBA 4R EOZ  HEZ BRI
EREEM TR 5 TE kL R R AR AR AN S

T 4% 4k (chloroplast) VAT IICEIERASRE , JR, SBFEFHBRN KIS H . MRS
XUZHE ( chloroplast envelope) , B IL- S 243 o BEN ISR (thylakoids) i /2 5 HEDI BURT R, EARAE
Fr i K — AR, SRR P s — AR B B % (pyrenoid) , L BEH /M 3 ~ 5 MR8, NA 2
FARBR A EITER B O AL 25, BB TR S R A M S EN 7. EREESE P
B, KN4 1.0 pmx 1.3 pm(ERR-1,2)0

% A% (nucleus)  YIHINUAMEIEE , /N 1.7 pm x 2.1 pom, SRS HEB ZEAR AT o P 4L AR XUR
HATEW R R P E R SRR RERR AR (BR-1),

£ ¥4 (mitochondria) A WUZE IE L4 FIM R T 4540 , I N R BLIR BB B AR SE, RANA —, — i K
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HERAHN 1.6 um, EHEBRAHR 0.7 pm LRK N BEE # AT, AT WAL B (cristae) , ALK — R L
FHFa-FH AR (B RE-1) o |

% R AR (golgi body)  TEUET 5 AR P B8 00 40 B AZ () — 01, T T B ¥ T AR L 140 s 208 TR AR o i R
MIUDIREE , Bl e R, B R B 50D ae AR+ /5 f5 40 B 09T A 5% (BIRR-1) o ,

R # (starch grain)  WHETOESIERAMNY, ViR F A EE SRR E KA B SMELT
B B AN R DA PR AS B9 22 R M ARk JEMYRLAL TP 4R b, SR EE sl Kk BE , K12 0.5 ~ 1.5 pm,
12 0.3~0.5 um(ERR-2),

&6, (vacuole) [EIJESIIEIIE AN — B BEAIE, RANSHEA— EHERKWHER 1.2~2.4 pm,
INWEARL 0.5 pmo /NOTRIE ] RERLA A R AW IE , A THE A SR PR B ) e 7 At e — 0. RO A %)
B S ENEEERYRWIER .. BIErM nl W25 R B S BV #9603 kbR sk et
HERY B (B AR-1) o

JR kN3 (plastoglobulus) A7 -4 LR B/ NRAR , S M4 rp , 200 M TR Sk |-,
AR S (ERE-1) o
2.2 TEREARED TIARREBMEE

R BABL TR R IR PR BE IR 20 0.7 ~ 1.0 pm, HH R BE 2T JRUAE AR AL, 0 1| RBL IRV LT
YR, 19150 R — 2 HE TR R AR AR R Y BT, B TR A A [ 4 BE S A 3 2 (60 ELIR RS B 45
F(EIRR-3,4) o 35 1A T T 04 200 A DO JB] 30 FE 3 R o, 4 S SR B R T P R 249 0.5 e B9 BCIRYD)
JRAT L (EIRR-3) o P ERIR & 98 40 M B B0 AR AR, 38 8 O TR 1) — M ek — oy, SRR IR N B 1 228
BeR, 2 2 KRB BAE 1 K7, MERIERE D ERE/NRI— b (BR-4), 7EM 5K
LA AR RNEDZ, HEE 20 4 Hob FRRZE M E T8, ERZERMETE, RN 2.6
pmx 3.2 pm, A 2 ARG — it B9 e A B 88 11 A 2 AR K RE RS 1] 55— I RO VE AR B H AR EE M (AR
2,3), XSG BN BB ESEAR, EARG—, A | DR SRR MAEE, RN 1.3
~2.0 pm, T35, FEA BB TG0 I P9 0 7T WL GRii fis BR RS 45 M (B R-4) o

FE TR, A I TR MR TR R NER SR B L, TR, MHBERE
JE, IS0 A 0 G TR 4 UIURWR B0 E R 4 ~ 84S R B Rt Ay B 2 30 4
2.3 TEHERREEL BB A

B~ 441 P 7 0 B Y AR 24 1 B A AR 22 (BELRR-6) , BB A — RS, M S R iy 28 e (R B
HEZ, 1M N RIS, Je 8k E o WA s A/ NeR (BIM-S) . MRS 1 DR EZ 6
BT, K529 1 pm, SECFERMEQZWEMAL, BF 2 FEBENEOZHERZD, & SZHETNE
FELEL 4 ARh TR 2 I VE # B (R RR-6) o 200 MEAZE Bt I S (AR B 1l B B — M, BRI B IR, R/ 1.5
~2.1 pm, A 2R ARG RAR G 65, B EXUZ %L W A 0L (B hR-5,6) . BEoF40AE A
] L AR/INR— TR, AR 0.2 ~ 1.2 pom, WV ELFLRR, 55 JR1 B 09 5G4 F , BT TN & JDRL AR 47 4
PRY L, 8z L (BRR-6) o J5HE PR 1% T D14 2 ELRE 0 [T sl R 8 76, o & ki otR Sl F 4 IR 9 o
(EIRg-5) .

2.4 FERERES R MBIRES 1

BT EESNE — T2 BRI R, B IR 7EE— 0w 7T DO oRRl & 09 2 40 Az , EL Ao v L4 B 6
TR, & ZAGRLIR, SR R T R, SRR N e R 2 7R 308, R R0, ER AN
iy 1.5 um(BIRE-7) o BEFHEA A FRIES, U RANHEE  MAREEINE A ZE B2 0.2 pm, HEHN
BN FELD BHE AL 42 (B R-10) . BIBCFIERLE G, 5 FEER 1.1 ~2.0 pm, & FMHG1E
PR AT WLV 2 G R B AR/ N ER (B RR-10) o BEIRR-O W L& F M4k A 1 MR B, HEIE, X/h
£90.8 pmx 1.3 pm, S 3 ~ 4 BUERHE , 2 SRR N TE M B 25 AL oF i B8 VAR BB AR . BT RR-8 T DL HfE
RO R A 1D RAIR &, IR S B B o TSR mim g AN b 5 A 1 A8 TR
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ORI, BERAN 1.1~ 1.2 um; 7R R THASAE B R E0E , 200 /MR B i BUR PR, A 414
WEBRCREE T, B2 1.1 pmo
2.5 SERERETFR T EAEME

GEFEEE, MEWEE I RAEEE, i 6 H Rl 72, B2 R/PAEE 20 um, 7
TERMMBENINEAB R, JFL 0.8~ 1.1 pm, HAF ARG T REFMBEEER L, FHRTE
HMIBERINIR X o0 2 2 B BIRANE — B RO R ARSI R e BRI AT 4R )R B2 1.2 ~ 2.5 pm, AN
A—EROBERNAYER, 2 0.8 pm(ERR-11),

R T RNA —JORI G, B R R, B SRR ) 0F 23S 9 SE 4, SRR
RN, RRER EEWRE FH, GIRFET R#ARN IR R (EIRE-12) . HFHETEA
AW 22 KN — B0 G 16 A= BT i SURL A B0 (BT AR-13) , 53 B 1 £ M /INER , S Bt IR A /BRI
YR (BIR-12,13) o BIRR - 11 RTEr SR Er] I 1 D RIE B, AME 4 ML EiEh s, & 2 & (D
Boom 3 ) BIR R R NSRRI D Ab 57 A ARHEET , TE R 85 -5 B B RN IR T .
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3.1 EH#

JEEE T MESE R IA N E LA T B R4 R 2 n N BB IS, bl
I St RS R S A MR I S B A TR L B A% O 45 4 0 40 A AR A Sk sl AR T R B Feb 2 28
I EBEARYE , © RN LB EE R O &SGR — DB AT, TERERAE 1% o & M B 240 B, BN
T B BT A TR TR SR L&A | MRRKWERE,2 5Z(FEFRAEN 3 4)2E
Ptk i B B AT, AME 3 ~ 4 HEl )l B IEm B, X 5 AL IR M B A & B AR A A H [E] T
LSRR TR I TR E A s R, B 5TLA 28BS E ARAMUE 2 eI L RE
| £RERAEFLEORERE AR, L SEEAmENA AN EZ4ARBRAEFIE
AR BN R AZBET 0 6 ~ 12 RN 8 AT FE T2 b B0 (X 4 ROyt e i ) 5 ke o A
YR, XTI, B AN LR N A ISR LA, BRI IE A 8 N
TE AR A E R R R 5 X O A AN E AR AER Co, BB EM A, Ea%
ERN AL B T AR B A A B AL X T IR A it — PR A . YR , B O
WAYEL, B, T 0 &8 B4 B E 1A%, 3 5 S TR IR A S B s My IS i 45 AR o
3.2 JEMBURLAECEAL

WFFT 45 B2, W0 T3 F0EH0 75 P ERGRTEAT 20 2 (1 Ve M B , T 90 760 37 A0 I 1O B SR 20
TEM R BB IR RE R B AER =W, A M= E e, B A e g, B A B AL, JE M R AR &
WREAE T VY 2 , JER iz s /N TRIAE | Y S R IR B0 TS T MR RS |, IR R 2 RYAB B R B s AR R
T HFERE B, & SRS TR BURL , JCSE R RE B IR R X 1 2 T BURC T R R AR T A UKL U
HIERE 2 —
3.3 HMEHSHDREN —8hE

EYTE S S HABIER— 80 A F R TURE FESENS THEAE R/ —0
W E R BB RS E Y RAVER . R TFRRE—MNTR &R, Sk 1 EE 5 i s
ML AR 5%, RIEE RS TFRER TN — 2B, 2 A4 B 69T8 Bt fE v B R i 5 &
F T RE B B A M R b ok, TEREREAR IS B A BB, & FEF T A IR R X
HEFHRFRFENEFESR . THEAS R EARRIENRIIH X,
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Plate

BIRE  FEHERRHEH T B TR LT v AT A Y R PR A

Ultrastructure of zoospore, gametophyte, gamete, zygocyte, zoosporeangia of M. latissimum.



