A :
B
] .
; =

&2

a"ﬁ

SN






TERSRTERTENIAREAS 42

o Bl B
5= B
® % 1]




nE & N

AEPIUERTREREIEY 6 ME 152 M 39 AL, HARBZ S, EBEHAR
FIFTC RS EMERNMR . HEEBINELE 152 it 69 MEERERI W & #,
39AMERMGhH 21 MEFEMN. BIMMBELARE, ., SHENEE. FWEIXRE
B BRI EREBNRAENEN—FELE,

AHEREVZE EYF BXEHH KETEZNIREEZH .

PERERPEETEY S BEERS 58
¢ B % Kk F &
B =%
®EN
BEL EEE FH
Fufr Bxd ELH TR
BERE AN THE
4 ¢ a ka IR

IERK IR 16 B
HFR ¢ 100717

¥a# gy Rl

BEBELFEETHRET SaRELELY
%k
199448 12 A — B FFK :787x1092 1716
1994 dp 12 Rsfi~REY  EDBK 17 3/4 EH 2
Elgx 2 1—63y < #4 $ 397 noo

ISBN 7-03-004124-0/Q « 498
Eff: 33.20 3¢



CONSILIO FLORARUM CRYPTOGAMARUM SINICARUM
ACADEMIAE SINICAE EDITA

FLORA ALGARUM SINICARUM
AQUAE DULCIS

TOMUS 3
CHAROPHYTA
REDACTORES PRINCIPALES

Han Fushan Li Yaoying

VICEREDACTORES PRINCIPALES

Li Yijian Ling Yuanjie Wang Yajun

SCIENCE PRESS

1994



& &
C(REREEHF)

ENE ZTHR EEF PR
xj % HIAF FarE Fias
REHR HREHR FHERK AR
RR® B HEL HiEL

Xk

AUCTORES

Wang Xinghua, Wang Yajun, Wang Zhixue, Lu Debing
Liu Lian, Bi Liejue, Li Yaoying, Li Yijian, Chen
Xingqiu Chen Weiqun, Zheng Yingmin, Ling Yuanjie
Liang Liangbi, Su Wentong, Fu Hualong, Han Fushan



J¥

hEAFEYERFAEREEFEYE, S CPEBEE (CPERKER CPEE
HE P EBRE G ESEHEIEB S ENATHE, ENRIEE T, EEdt
L4, MEEAGAEY ARSI ENES T M ER FREWHETARSS BT RERR.

RGEEMFHESET MEYEHRE fAE R B AW 7T T F h ek £ e A
PR R, ABREMBEREAM A BT E R R EEARE Bo

RESERGEER, LFHHE, B ES, SBILRE, MAERKERFEMREREE
B, WERTEDS X TENARMPER TEM SRS R, SBAREFEFIA
18FEW R IR 2t B2 R R 2 B RRAE o

BEMFEARNES , RERTFED S X TEE ENEEHERE ERNRR, X
TREEELR AW 72 BT RES.

TEAHFRIARTFHHELRRELERS
1984 £ 10 § dbmt



TEATHEDERBERASBUERE LR

(1986 £ 11 A)
(L HE * BEHBE)
*
B *OAKREY R AEY Zma*
W R UErZEIR)
e X Kk AESE* FHE Fap*

RHmE O RAE* 23X RIS Bk
2ok HAF HHE BKE  B4H
Aok HEA* ESE REF HAAR
Wmy REB & Ok HEL Lt
#B



B 3]

AGUENHERAEERN, ERBCIERTEYERSHE LT ERGIEY)
HEREUBRWERRER. N TEGBIFREAKATHINE, FRROUAEER
KA

L ETERBORS WEPEEANGERE, TRREEREF IR BRR,E
T ARE LTS B VERS A — S, RITE T WRFIEh & &% ARIE, 1
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FEE R, R R RRE N8 % 70 AR L /K FELE | b S i
o EEYNREEE, B TRERENMRES B, TIIMNERETIRINZEE R
DL FTUUTE 60 FARUBIRERBROE T ME. BEBERA, LERERBERRENT
g2 A. Braun F1 C. F. O. Nordstedt (1882), EM {1 ZVed 8Kk 3] Nizella pseu-
doflabellata var. multica Br. F1 Chara braunii Gm. JERE th B 4> . 1904 F, W.
Migula $BE T TREI A —G 50,80 Chara globata Migula, H. Skuja (1937) #E
H. Handel-Mazzetti E£43%) SYMBOLAE SINICAE (hEEAIE) —BH,id8 T E
EIRE R P LT RN R O S A S 2 R 2 700 R (B R R, K
W¥iT Chare gymnophylla Br. RFHA R f. subnudifolida Migula Jz C. foetida Inter
f. normalis et . firma Mugila, J. Groves (1924) H1 J. S. Zaneveld (1940) ZEME{]
ZEWIZENER, Nitella mirabilis Nordstardi et J. Groves, N. pseudoflabellata Braun,
N. pseudoflabellata var, multica Braun, N. mucronata (Braun) Miguila, N. hyalina
Agardh, Tolypella prolifera Leonh., T. glomerata Leonh., Chara braunii Gm., C.
gymnopitys Braun, C. gymnophylla Braun, C. coniraris Braun ex Kuetz., C. vulgaris
var, squmosa Zanev. HEXERESHIEFK. O. J. Hasslow T 1939 EXRETERE
PEREAE (A ) R BRI BB —# F , Bl Chara zenera Hassl.

EABRERERENPTEYERREZEANELFRERIEHR, 1940 £, fifERm
B K A RIBE T A Chara contraria Braun ex Kuetz., 1947 &, ZEHH N AT
XA R IAE T BN f. capillacea Migula, H4E, R EFXMET o BHANRE, AHhEE
Nitella mucronate Migula, N. hyalina Agardh, Tolypella prolifera Leonlardi, Nizel-
lopsis obtusa J. Groves,Lychnothamnus barbatus Leonhardi, Chara contraria var. his-
pidula Braun, C. fragifera Dur., C. vulgaris Vaill. ex ‘L., C. vulgaria var. longibr-
acteata Kuetz., C. vulgaris var. papillata Kuetz. %5 |8 7 ff 32, £ LR#ET,
Wi e A R E R DBy R EEAN, —REBREHMER SRR ETEPRIEHR
B FRE, RERREIHLZMLESFTH#R, BIEREEIANXEMEE
W, ZERR IR T IR e Bt R 16 il 5 2R AR 3 A58, 1949 LUK, RGREREREMNIL
VRBAASEZE (K. Imahori), ¥ 1951 FERI 1952 FEERETHREREGER
HHU T EERREEE 7 A L SRR 11 Fh 1 LR 3 AR, 1958 ., BEILE
AR RETRENEEENBE, Ei%30H, MEXS AKX R 5 & 26 Fivfn 132
B H R SO VE T R A R R F0IT I , T BB M A B R & 1R S, SO RERVRRBER A
SRV EE T Lo

HTLHETHRRERBEEDEE, £HENERTERFENERBERZNE —
MGAE T, PEDBEBENCIEEAEIIRN - ENATRENA. ET



FERLTIIAE, AR BRERERENS LR, EXHEL T EE—RaATA
EREREAER N EREREENREESRERRELIZRATRN, Wik, T 1979
CERHFHEL AR THL2E 11 MEAMNSINTERESREBFEA, HFREXDE
Hir R ESMENRAER,EHX S THTRANRENE T T, ETER,ELD
YRR BRIMEAR RNERE L T, RERSEZMBREX UNNEE  HE
FIEBXAARA 1500 /5, REFRBRBRASBMNIBNY 25 8, RARBARENE
Tk, AEP RGOSR, BEBSER . BRSA, TREEER, #F 152
AR 39 AR, AR £, CETHREMIEREIMEMRFMBRE, EEBE
TR 152 fhh A 69 MR B EERE R IANF A, 39 MEFTHE 21 NHEM.

BEA RO E BREBRFEREN—N LB, AT ENEAEH EET KB
Kk, UBEHE S RARETHINE, BSPREAMIFRHAIE, EE 1469 F, S.
C. Plinius BRELIEHAR/D2#%,m C. Bauhin (1620, 1623) s I R R IR AR
ME (Equisetum) B, 1719 4, S. Vaillant 3§ MARREH 5> 53k, SR TRER
(Chara), # % (Linnaeus, 1737) fEH GENERA PLANTARUM (EmBEx)—Bh,
B EN AL, HEERBEERAEE (Fucws) MEH E B (Pilularia) Z
W, ATEDUE(1778) 0L % G. Hudson (1778), W. Withering (1776), J. E. Smith
(1800) 25 ARV, XIS MER T WA SR EEEHR (Monandria) B, M. Adamson
(1763) 7 FAMILLE DES PLANTES 11 (##& &) dh, BHBREFMETXE (Por-
amogeton), XKAEE (Isoetes), KM BB (Zostera), KW E (Callizriche), JREBHRE
(Myriophyllum), & 38 (Ceratophyllum), KRB (Nejos) HRBBHHEMTEFR
(Aroides) H, HBETHHWEERBE M. A. L. de Jussieu (1789) XHEERBER
#H (Najades) H, 18154, L. C. M. Richard BRAKREREEAXT, TRHRZK
RIS SRR (Marsileaceae) FIGAHIA} (Piperaceae) i, A. von Haller
(1768), G. Wahlenberg (1824), J. Lindley (1836), F. J. Ruprechet (1845), C. A.
Meyer (1830) &, R TIEHEEHEMLEL, 1897 &£, W. Migula {IRIHRMER
AR I, KR Ve R R — A KB, U R BERFTRERHHEE (Col.
cochaere), ML, ERETHENES, AEDHBERTRE THE—BIEL. X
THBEBELESLRAETOAERNE, WERRNEE: FHNN, RENHRELEH.
BERS. BUFOUREHBENEEEN SREELMER, ERECEA R ET]
(Chlorophyta) thfg—/N 44, B4 40 (Charophyceae) B 4&kE 4N (Chlorophyceae) FHAY
—/A~H B4 (Charales) (F. E. Fritsch, 1935; G. M. Smith, 1938, 1950; R. D.
Wood, 1947); thERIAN , BEHAER AR EHBENERUREELRFES
HBERERN, U EREEEHMUK—TT, BIEET] (Charophyta) (W. Migula,
1890; A. Engler, 1916; J. Groves & Bullock-Webster, 1920, 1924; J. S. Zaneveld,
1940; K. Imahori, 1954; H. C. Bold, 1978), REEBRBRIIEDRELEEEN
REGE,EERABENEN, EREREN—MILE,

ETHWHS LR, BE—ANREERE S NNRE, §5&, BT HREERKE
BT FORHR /D , BILL RO 28 BT A5 2 V20 23 L UMK R , T HL X Fh AL A BBR 28 (gyrogo-
nite) WARHESZS K MBS o0 SR A SR o T. M. Harris (1939) ®fath: “/&
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AEMEHAR-NEBOBINE, TRAREEREEZHBINMNEHSBLSS", F. E.
Round (1965) i “HT SN EHBBSERE, MERXANREE N & & &
(suture line) §l, TPAWREALABINSEEIRENE". Bk, RAlaglil i
#(living charophyte)FI{L A% % (fossil charophyte) & E—UIT— TR KR
Bio MMAFEEH LRI ERBRARE N~ MR EMBE, FUNRERL BB/ R
SiptEERERER (Characeae) LALLM, 60 ERLIATEER B RE U A
Braun RZKAHEM, BEXRBITRIEH J. Groves (1920) #1IT, T 1935 £EMIT/GH
G. O. Allen R4 BRENFIE Groves R%o %A 4 B £ J. S. Zaneveld (1940), K,
Imahori (1954) Z AMBKFA T, BHARFE—XRE, ZEE: FLRERMER
RO EM RS BB S BB T AREART S ERED L IER A o K
Z AR RBREE REo 1962 4, R. D. Wood ¥53 £ AN 314 AFFTAEN 81 K
i (macrospecies) QI TH Ao Groves REMBLAERAKZPREMRREE, M
B SR T AR, 4 B B — e R BOR 0 F R B R A RE, WAERRRIR
7N IV S SO M TR BT AR VR4 4y AR WA B B4R 4B o BB Z TR SRIE R X
FE,RRARM S RBOR T 24, BA BRI, B BERFROBER AL, B, %R
Gk FIE, % R. D. Wood KAREAEEIN, BEARIOEARM, KAEHRANERL
B2 53R ILEIT Y Groves R4, BIE (1991 48), AR H A% H B R EHRIMA H BT
RAH ARG A CEFEMALERN (1984) hE TR, 8 11 T RER" R RERENED
Bl g, W E R E A RET T Eik,
‘ ALt A EMES ESRE AHRENBRTEREELE, FREXES
RrFO R R A D X EUR IMEA A RR AR S ISR, PENEREAEN R
BHATHEY, DRETHETHHBETAERARTERTFENERBERAREAT
H—TAE, BHREMEDHRFRKEENFRTARENRELTEHENIE. &
PES R TER SR TS S B BB RENHER T, HANESME SR AENE LT
DURIE ZEL TR ER I H. HHBRANE, b4 B R A 4 T VRO R RR S R,
HMAEAETIEUR R, WEEQET , TTRMAHRRLIE K RARR IR BHR
ARETIE, MBRA RBHBNROREE SO, RARREEEDHRE KR

L LohmE TEM X ARG, EXERNEHEHOREZHRENRBTFHIR.H
LIRS 4R 1 B T LIS R 2 R T R H IR R R E R R R, HIER
s IR ADRSINAZNRETE, BMa0EEERRENFPEIERENS
M ITERR R 4 SR BT R R 040 T AR AR S BRI A A AR MBI R 2 5 R R oK
EOBME. TR, THABRSHSEELhAARRNEEETE R, ¥TXEHRRH
B HEER BN AETEBNRENELNRE, RIVVAZRNES BRHTR
KIS BEHFRITVKEG R, LD REER, B EF HRNF 2280, EENRITE
iEo

LR Y
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'CHAROPHYTA

$¥HEY (Charophyte) ZHKBRPMEBR EWERN—KER. BTENE
BEWBEGSIRAMIER, WANTRTEMER AR L. REGEHERXSEHE
B NFRZAKEE, REXERBEERAK, ZH EREBIK/IL (branchlet), HHE
TS RSKARE; B.ESREREK, ATENI R EARLaREBaNE TE,
FU—FRBEOEERIT, FUXEKBITZER, EERINELEHEREN BRI
WHEKRESAASBH, EWYAE (stone worts) BMEE (brittle worts), FAERE
(living charophyte) BB (extant charophyte) H4RTAIH—4 AR, BFH,
AT BMEERMERSBBHINEENNAFERETLENTH, WK EFE—EeEM
RYHIT Ao

1. B34

REEMIAEE BUR ZE HEPD L INERB RS A E, E—R7E 15—30cm
2, BREE 3m, EHMNERL 300—600um, EMEAF 100um, FHIHEE 4 000
um, M FMBEE IKGEBBE A, EHERES R,

(1) M (chizoid); (HET I L, 22004, R S MI A AR , B B9 43 46 24 F5 Rt
MHBy. —BEAREERAE, EFENHENMRKET. AREBRRNT L%
ERZE (bulbil), BRFHBMERLSAAR, 2EHRE, CAHMNRERETR, AENS
HEEMNRER. BUE FHEHYWREIRKZE, B EZENERLHERE.

(2) Z (stem): B2EWKRIHEESY, FLAXFRAR (axis), ZEEHVEE 8 T XK
h, EXEAEFESR, HIUGEESEAR, #TTURER, SEME 2% H fh 2 5%
REREMERE, HER—KE 300—600um Z[Al, SARBERT (node) FIHAYTT M
{internode) H¥4>o

1) %5 (node): ZMTTES, — B R B R (central cell) FFELI (peripheral
cell) AR, FMNER EMBER, F2HTMBR~E 1 BEASESN, EFREN/N
B FE .

FEEA AN, EITURER, AERAESHESEZZHANSI K, 84T L
R EmEER,—BE 1 Z8 4. MBEBIRE+ £, BETEN L, HR—
Fhea g g 1, #0E F/ANEER E RS, S/ AR BB A, b e, BN B AR 2 5
ISR, R AR, RBEA 23 FT /MG



2) 150 (internode): RZFMHAN T ZRENES, 2XH—PMPRKBENKEREMM T
LB (Lychnothamnus) IR EE (Chare) BURBEIRK XA KB
miashE, SE—RBEHE/NIREHR (cortical cell) Fr¥yAIRIZ (cortex), FZZEAM
ML 5# , R e SO KT, i L2 AN ATHES, XFHRMTHETINER R
W, BROG 240 (cortical cell-series), BEHRS—RELHERBEEET
M —ZEBNE R, BT BT R E (perfect cortex)o MR FTIRINIBZE AU HEF b BT BR
HARSY 8, AR ALK E (imperfect cortex)o L5/NSARS ifutk Ay BZ B 40 M5 BBk BE
AN | EEA SEMHERBERRGRIZN (spine cell) MIMMKIEN, XFMEEHAIE
FUBRGE LS (primary series), BT ZE, RNERMMAY, FRAWK & 51 (secondary
series), PER/ANE AT 2 AIMMEEAE RAET], BRI S/MBARERHHFIRNE
£ (haplostichous cortex); RAFIZIAE —FIREF], R EMIIIIA /PR 2 49,40 =
F ¢ E (diplostichous cortex), JRAEFIZMEA kAT, REBKRTIG /NG 3 K%
1, H=FIREE (triplostichous cortex), FEMRAEFSREFIXHA ARSI
HEMpaFR, IRREFIRNE R, WREX=HFZHERHIE bR EHE,
W 4> BIRR A AT N A TR I RB =5 R

ZEBEE, MEASE TS/ NESHEBAMRE, U C REEY & LB
HHEE, MR TRAERARE KRBT B

(3) /M (branchlet): B®AETEYW ETHRERN—HEREH, BRPENT
F5H T8 (gametangia) 5b, WME—FITHEERNESE, FUAXFK X% E M % (short
lateral branch), ZEIRM (stem-like leaf) M (leaf), BIWBRIIMIELS, TR/
A=K

1) %A, XEWEE (Nirella) FEE N —M/MUEEE, BRR RRBA /MY
Sy B ARET 4Y X (radial furcate), XFhASRIAY/NEM B EER AR ET LIRS & JF
i, e R TR R A P AR 4 Xo BRIXFN S XHE— B, MBI (ray)e /MK
H—R BB RS X, BESEEEZE LW N — R (primary ray)e FE—HAHE LA
H SR 29 “ R SR (secondary ray)o HEyRZEHE, FHTRMAE S PR A R HEL,
(ultimate ray B dactyl), &4 EHIE% A RaL, (AR 550Nt sn 4a R Bk &5 G 7
X, A E BB/ 0 HE S RN ERRE,

B Fhg gt R, A — RO T 4 XUR T B SR s B4/ N T SR B AR
(central ray)o LA HIM, FE ZRETRIEIRR, H—BUGHRA/INME, FROGEIL (accessory
branch), XX EAEMM/IMI—BEK, MARERFE; MESBNT LAHN
SN R, R T B AR BB R R RR, AREE REER, FUSXERE /ML
(sterile branchlet) %ﬂﬁﬁﬁd\ﬁ (fertile branchlet) 4y, XF/MME—RAHBE, =]
2—3 B, WHEESRA XM ENA/ ML

2) BEER, XRREA/NMISX RS WEE/NGEL, REEXAE, EF—
AR R, AT 13, £l 2-3(—4) B BIE/ MO 3 X
(lateral ray), BN ZRSTAL, HrhREHEIFIH LA (main ray) WUSBBFTLER
e, Ptk AT/ S R, BN S A S R KRR/ N4 XU RIB R T E M BIRTER
B (0 B A K, BB B R 4 2 5% X (monopodial furcate), ZEXFpERMEI/NEH,

. 2



BB /M — R0 A XL EB R R A, RE /MO XNEARY N, LEBLAH XML
BH /Mo

3) BEM. EUREE (Chara) MBOHRBH—FER, XFM/INIADTX, RE
—~AMEENESERBMEEM, £ LRmERTEN, DrFEBRKERIERF AR
(bract cell) AU YNRRLEM, EAER T B i AUE 40 HIFR 9 /NE i (bracteole)o /INSIEY
RS MUY R (segment 8] articulation), AR H RE—MKEGEHSKE, 1
BHRTEXN KA E BEE R, XA A/NEBRIMUEER 12 R EH
(stipulode), M- B—FAMIELN, FHIKX 3 000 um, BHKBEALRALREE
\'Hio

2. £ H8EE

BEAETHEAT (asexucl spore), HAMATHEREINAEME (oogamy)s BHI
HHAEBERAGE T % (gametangia), Ml 78 FIFRGBIBEE (oogonium) MK
¥ 28 (antheridium),

(1) @588 (antheridium); FIRE, RAN £ BHELE, @ﬁ?ﬁﬁgﬁﬁgﬁﬁﬁﬂ%?@,
ShVERB S 8 MER MK (shicld cell) BERTIERAINE , BAE A 4R EH REAPN AR
— BB AR (stalk cell B manubrium), HIUHNER 1—2 MEREAN
2% LA (primary capitulum cell), EM WAL LR EN =K =R TIEMEL
M, EREHLMIE L, A HEFIMRARNS RRAD K EESR 2K (antheri-
dial filament), ZEBHREMERAPE—A BEER, TR AT —RES 2 FEEN
BT o OBMENEREREB 4+ MNEAAR

(2) #UPES (oogonium); ZEIPEHMER, BHIMNERH 5 MEEMM (spiral
cell) HELHISNE, NE—AKREIIE. ERAEIREMN (tube cell) RBEZMN
(enveloping cell), ZE45/MEFEMAMATURERA 1 A8 2 ME/MOT 4 12 (coronular
cell) , 42 JE 4R MO 72 B 5P B A0 B, BAT R O E & 1—3 N IR 4T (oogonial nodal
cel),ZE LA 1—3 NS REERN RS I (sterile oogonial cell) (T. Sawa,
1974), 24 42 e 40 O M BEO0 88 AU M0 T s S 1l L AE TR W 4 B P, B ERUE A I
MR 5 MHER—BR 10 MERBRERNE (coronula), B ERIISFAIREN IR R
BESA, BT eHE—-EU L, FRUABIBSOWER, RiEmER 2008 IR
(number of convolution) FR7E 5 ANUL o SRERZZNESGFTIEERAUAE K& U (oospore) ShEE
ME,FEHIEES (stria), SN EANEESHERYEER.

O ERES SRR, BEE—MHEAK (pedicel cell) HIEBEEMNIHDX
LE/NE R b, BRI A T AN RS, MR MR, R AR, BT ERA
B, B R T BE7E /NS b B AR AR SRAL E L R R R} (Characeae) B EE MK

MR T RBER, EAR— M-SR E, TE— T EELAEINZEND
—ARENMBEENES K, TRl G. M. Smith (1955) 37 %% J Sachs (1874) W &
W, ANASBIE IR (nucule) FIREHERR (globule) HEH—&, HEERNT &
Fh, 475 4% S PR B O £ RS 25 X BB AL 1A o

T8 B R F BRI RS Goebel (1930) HicRHN MINAHRBUN

« 3



