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COMPARATIVE EMBRYOLOGY ON SAURURACEAE

Meng Shaowu, Liang Hanxing
{Kunming Institute af Botany, Chinese Academy of Sciences, Kunmung 650204)

Abstract The embryological development of Gymnotheca chinensis Decne. isstudied in detail. At
the same time, Saururus chinensis ( Lour. } Baill. and Howtruynia cordara Thunb. are studied, too.
Main embryological features of every genus in Saururaceac are compared. and the systematic rela-
tionships in Saururaceac are discussed. Tapetum of G. chinensis Decne. is glandular. Microspore is
a simultaneous type. A few microspore mother cells dont divide at the end of meiosis II and form
microspore dyad with walls. Most of the microspore tetrads are tetrahedral and there are a few
other types. such as decussate, dilateral and T-shaped teirad. Microspores have many sterile
mutants at the microspore tetrad stage, and most of pollen grains degenerate at the late singe nu-
cleus pollen stage, and pollen grains are empty and shrivelled when dehiscence of anthers at matur-
ity, The pistil of Gymnotheca chinensis is parietal placentation, crassinucellate ovule. At meiosis 1.
the dyad cell near micropyle doesn’t divide, however, the other cell beside chalaza splits normally.,
thus it makes megaspere triad. Most of megaspore triads arrange in a straight line. Its embryo sac
is Polygonum type. A few ecmbryo sac stay at the four—nucleus—stage and develop into

four—cell-embryc sac, but most of embryo sacs can grow into eight—nucleus—embryo sac.
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Antipodal cells degenerate early, and egg apparatus exists for a long time. By comparing
manyembryological characters, Saururus is considered as the most original genus, Hourtuynia the
most derived in Saururaceae, Gymnotheca and Anemopsis on the middle evolutionary level.

Key words Saururaceae. 7. chinensis, S. chinensis. H. cordata, Comparative embryology

=% (Saururaceae) M 4 B 6 #, AWM A FHREALE. XP=QFERE (Sewrurus Linn ) 2
Fr, =B (S chinensis (Lour.) Baill. NE M = 9 # (5. cernuus Linn ks B8 B (Gymnotheca Decne )& 2
Fr. B ( G. chinensis Decne, ) IO E R E( G, involucrate Pei)s R EE B (Anemopsis W_J. Hook. &
Amott.)E | #, BBREIL (4. californica (Nutt.) Hook.) s SRR B (Houttuynia Thunb. Y& 1 &, R
cordare Thunb. ).

SHERENRE pERAEHER, SURFEETIEINAR. BTVRENHEREXSET
Bt — S EaRRAEFTNEKR, HENERAENAPAREENE L. BRZHARKFENE
o EEEEPARF RN, 1991), MEFOERIM, 1992). EFFEAERLL. 1994, BF
BEHLERNRGRE D, 199DTEFEESHRHE, &, BRFFOHIE RESEEH=QEHR
¥ M =% Davis, 1966; Raju, 1961; Murty. 1959; Johnson, 1909) . {E$H3EIE( Davis, 1966; Raju, 1961;
Quibell, 194 1)FIBEE (Davis, 1966; Raju, 1561; Murty, 1960)F E —SEF R MEEN, NEBRZIALHH
. BRRMEISELHESRNBERSTR. BaEEASEATEA,

EXUBHANBEAES, THMEE T EHEREEER, SRR, SEESMH=E O RERE
MRS S TRE, DERSXAENE 0. A b, o= S8 4 B RT3
HHTEE, HEECANRRHLERSHTHINS T, BEREBHEZAER 4 BRAMLEEE, ¥
IR IZF B AR S L R BiEH &,

1 #EFAE

BW(G. chinensis) M (H. cordata)I R R AP RFEREHEBARMGER, —HES
chinensis) e H GBI M 2 F R,

EFLEMBIREENENEFASRAWERAB, T FAA hWEEHRE . Ui E—&ETT,
BZRHEAMEA, GWDHE, WEEE. B% 2~3 um, I 5~6pm. B HANRA, BOAGH
s, BDH Kt K, 7 Olympus Vancx ATERRIBETHE, R#E.

2 MEER

2.1 MR R

BHARHES> G T HARARR, ENOMEERE RENREFERT ARG,
1991;1994), TE ST LTHEEFORR Y, 1992), HEBERBEERY TR -HE{rdsREEAN
Bk W A(ERE, 1993), ERBSEONAEREREENLR,
2.2 HEWRWUSLSER

BELWMERER, HTHESHN 4 - BRIy Bk, EEAME4 IR EE-RENVEE
F, A/LARERRSE, RAMEEHSEBRL, HAREEEE.

AR T A sy B, TERR S ERO A B AR B WA I R . Bk SRt — 4 F AR R
B, BRI ESRETFIHAMER. DR tO%E. HEAE,. B, SREE, o6 | Balkg
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B. MAAHEE, AL HEKE., EEHAREH. D4R RS, FHEER 4 BROHER
iE#eE, RN kM, PBRE. ki, SEEMARED 2K, bEPECY 1R 3H, N
FRERGER, BB ARTL, SEBEHREE, HERERE, ARRBRENERL: 1.
mEREH, PE. KFEEHL, NRTREMSHAEE. K, HEREEHANE, XnELEED
PIEIFBE TR 4G, AR R IR TR, SRR, HEAREmpgn E k. BEN, RO ER PR
WA BRI B B, AR A FEHE RSB TA.

23 JhRTRERTENEE. &K

fEMRERESE, BRSTAODEEARNBELHMESERAR, MEERARSILAONGRE
AT BAR. LR, AETmRETER, AklEx, FRERS RN, MMTREDRR,
Bk AERMARE, B THLETRA AR, FoRIVEBR 4 FREE L. 2), BE
B R AN R, ERCh A TP (B T 3), AMETHESECNEABLSE, HbEL R M
B, TRHUERTTROSEERRT. 3. 4. [, JEARRIHELREMBRF_oSE, —aEkZRm
MiRERAS(ERT.: 5 "EATAEFRAROEESRNITEm~ L, EEREH, AR/ARTE
Py sy RN, R ARV TE RSN, BE; ANRFEPESEER. Z2ER, By
es, £R—/hETED, FTRSRFoE, ARk BT IREHAE, H
E. MR /hE T o a8 BE T & 6.

AT A B PR R T, SR, WEE IR RLMEFT L AR WES,
ROABEE mbie. SR TEPEER FEBN IR TRAEORORES, ERTHEEL:
6, HEVMETFE D EFRERDHAbBE RS, S, XNty LRSS,

24 KXRFEEMAEHE

BWHEANER, BREER. HREFAE, £, AR O EMiRa]; 7 X7 i sy B
FAATFASEX MY, AZEMHREBARTERSR, X4 | Bk, EXE &N, Akl
3 BaRKE. BILEET, hrRuiR. RBRAERDL, ARFEARSREZEHMEAR,
LR Bk, RUBEIA%S. SHOER. RAESIEERM RS,

HEMANR A, EREETEPEE. BHERTERR 1~2%, LEARLEAZAR, TENERE
Hfe, SAMKRARSA, EEEFAXATRAREERL: 7). ARFEARESRNGHERNL, X
EWE MK, HELARMARL 34 %, RORARDERKE. XBF2ERERRE TR RED
Bl ez, RUBEFHENHMENR,

AKETFERARE Ko, SHEEKHSEENHKMET, EENERERTRAESR, hEkk
MR ok, SEERMEKN. 4SEOEREX, bEMMAIZSEEART K. KSR oENER
EWESHRN, bR akERAET,

MR Za, —omiantiMi, mipk/2ARSRCEBR 2~ 3 &, ARgEEERLS
NtodEck, MRBRESRE, RWEINE. FoRAVHNFEIZobkaRERY, ESNESRD, 4
AWRE 1A T kmies B, mMEALRMS 1S o EERARES N, HERAKET=o#. K70
thig sl E s AR K, AXER=2F0NHORBEESAR, &ARNAR THMEEEX.

DX T TAARE, WEREXRTFERERKBL, XEFHBLEERR, EDRARTE®
ptiTso B, BARFCEASRERENHAR. HE, FARKBET=SRHERD, hRiEH 1M
St Bt TR RS - T AKBEFRLAMERERESE(EIET. 8)

25 EETRNER

PHRENRE. ALARIBEARTEARENSE —woilrw. DRAXRFHERMEL, SR

BREZHK, B—kaNHs BTG SHEERMTTRAT, BN 8RS, Bk, —_BPH 1B
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FMAeREBHBERTE_ANE=028, BRSBEE. RS sBEHE. ot BERAXNHERRE
% HLMHEA I EREEHDE, FR2AMRESARINMEZARBERT: 10, 11).

IR, Mo, NETHEESTEERMHE, HHARSL, 27 TRELES
8, BrmigmfkMILIRERA(EET. 10, 11), KRR EE, REREREAKE, £2WiTAR
BRE, BBRBEAMATE.

ERBHBE FHREREFIES, AIARRELHRER, NEIRRBTHE o BxRGE, #
SEHGTE_hoN, BRIEER B4EEETAHETEZ 00, Mat0 4 HmEEERE .
9)a

FEEH MRS EE, GRUEHHT.

ERBHLHENIEFRTFER S, A SAREBEE: QRAMBBEERL. —REFLAEE
EAOET RO RS> REE i, MR ER, EMTREEEPSERE, EMRTEH,
BEEHRREREXCAFEMER, 1982). MERSF, M FREROHBAEEKABE, B
MR RAN, () METHESFHH /R TES, HHERAN, REWH ArAETERES HH
B, =W AMARETEFNSERE, BEE, BARPLAEYR. (o Ma#ERDNEHEERDEL
#h, THLPB-MHHFE. TRLETFROS>#. ) DEToo#. MRETFEIE., BEMMETHE.
(e) 8- ¥ R T B AR W S o | [ 5k AT, MR MRT =25,

FRR Gk — S WA, A RN BB AR B R T Ol Rk A A

EARTHABEEFHEREDREIRE S, A —SHHRK. () KEF - 2EERN, FEFRH
S8, BESE AR | otk HEAHRARDE SR 2 ZoEaR—EL 0 XBT
MaEERER ST, BTFHRAREN |~ 22FERTESH, SERNE—-TToHlRTEo RN, ®E
RABTF=0. (o) EREEENY, PEREEIFSHELTE=0aH, 2N 40EEE. (d) R
MRS L b H B dE B, TRALNE 3 4fech, WM BIMRS K, KE, mrRMMIARED, FILMx,
Bilk, ERMEES, TR 2 KB LA Sinmk. SEEMERE, BERAR, 923
ViR IR EHX BT S, X FhER S L, MEfEshiRar Mg, REMAEARAREDRL, AHTH—
FHIRHR.

2.6 =HERAREM IR HLE

ZHERAKERARRSHTISEARMATEHRZL, DZAFMDEFREDANY, EHRH
e RARToHHEEEERKL: 12 SRLAREARAZY, BREMSPEFRERNEZT(E
I, 13, 14), A ESOERT: 15, EEFHSE I ko E 7TR(ERT: 18, 17), 28
EEEE)HCEMEEBREET. 18), £EHARIM & 4% Masamichi , 1986; Okabe ,
1930: Shibata, 1908),

Herr(1984)ik 24, EHTFHEPMIEHELL. BX, K, METHEEETHERE, RY, LRER
REABES, A—SHRMTHERESHRAREE. TE, LOXxeHEmEEEERYHS, FlXkih
BE-ARE A BB R IE(E | 2K ).

Wit 3 A mREE, ERRIEIE 4 BREASoBEFHEN LA LR, K+ SREEm
BEEE AT, MRTRELA., A4 M DETFE EHBLE, G ERHARHRGR. R
WiE, PEALRL, BRALEARMEES 2, LESI1BHIE, METFRESFAN R EER,
LA mma S E, SR MAE, T FREAR TR, Bk, TXESR 28K, HiF
LB REREH.

BEek &b EdE, MBSk, %ILESHA, difsi iR, HOSEROERRED. BERE L1, B
SR, 24N I RETFo#F2R, TRALEHE-IRXETFHHETIH, BRARTF=Z2
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Table 1 Genesis and development of anther wall and male gametophyte

=Z8EM 37 ) Bk wEm

Saurus Gymnotheca Anemopsis Houttuynia
T EEH 44 + + +
RRmiER 27 + + +
EHEARE GRS + + +
FEASEN I B + + +
£ =] g + + +
SKUBMMBEES £H28 + + +
MEFREXAY  FEARR + + g 3 $1]
T #1 + ? &
mMa#EEHEA  HOEE + + +
SRR AT —RREHRE, + ZHER., P ZEREFR

TR, +F%
Hogrind SRR K 2 il = + =M
BB EWEY 15-% 5] + €|

7= o information. += kike with Saururus, - = opposite to Saururus, LL T & %4,
B2 HEBERLWFMEE. W
Table 2 Genesis and development of ovule and megaspore

ZHER EET ERELR BER

Saururus Gymnotheca Anemopsis Houttwynia
a8z X %is] A% + + +
BUYEK AE + + +
BRI P Ok 3k BRy R + + +
Bl R &% + + 8= Y
RREEEA 14 + + +
Fio¥ -kl ofos RETES + + +
& iR FA, TR +,+ ++ + IR mRY X
XETHEARER BRmENk + + +
BB HIMAN HWERL + + +
“HHRGRAS SRRSO H
Ea#FHNEL HERR + + +
HEEARTRE HR + + +
RAETER Aa + + +
BIEARTAR  HeRE + + +

th, BEEAR PR TAAR. EVEN, THETREMS, KEARRERBL, BRASBL, A, 5
BRIBEE. xS RH, AEREHARE, AR MHRHEERENARER, HoplaH
3, ZAEAAERIANEEFHELE —L25%, AEREAMT.

MR RFRAEDEEDY, Tl BVEER AR RRRERN /DTy ERTEE,
SN ML, TR, +5%, THREELRHAI_MHED. +FI, RRERTY M
By #omRt, —AERABSEERE 2 ARES, TRERABEROHED Y ZAEKVLRE
B, AT MM REAANKD, e BARRL: RRRNEES N ER, S
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Hi, AT RER: BERFTRMN, BHENGERNRMBILEMAD, =0 RN RmiuL
Bijex: RERAMBRXAGERARE, A% RAMBRRELRT AR RXEATBRE4H,
e 3 KikH.

72

3 BEFEINERTRE

Table 3 Dewvelopment of megagametophyte and other feature

ZRER e o] BEHERR WER
Savrurus Gymnotheca Anemopsis Howtuynia
ERxEY P + + +
R R EH + + - S W (N Bk FLIR B
. HEL)I RN
BREF =R E® + + AHET BTN
(15 BRI, P HR + Wi R L ? +, MRt BhAmmL ).
Ok THEnRLLE By BhimRa )
il N
miPMEEMREELEE et + ? 28 o d
Bhimme, REHERTH WEHEEY. KB R kR i, 1 FLE# e i, Bham
b8 g R Seist BHER K, MLERE H FE R [
Byamma k. W —K—h
08 5 I R ZRR + + +
RERE # I POEE B I, R AL E3 F#E#, 3 BEXbLA
Pl et AR it
Lo ., B (41,7 ++ + Bft
N WIEREL. Pkahds 47 +.- +. -
L i B ? + 1
EH-A £ I + + 5
3 itig

31 #ETReRE
RN HEANBRTARAMERE., HE%8 0 FRREIGEHTRBRMNEE,, KieEY
FEHTHTF, BEXRERSF. BEARNTERHELERRE.
32 ZAEHREMRZEXR
Herr(1984) A, LA FIEHAEAE L S 0HRS, DR Ttk S HER, GAKER, F%i) EYVE
B ZHREREER. BEHEH(1%DHAE, TRASGEEHHALREEHER. TR, TRSEEE
—HS R, dAEMEREBLTR, WEEAY E, U008 M e b MBS B R (5T, 1964)
SEZHERAS RRBIEEEERERL R FRERERBER, TLES,
ZAER Sawurus Linn ) BE=ASHFRFAKOHER, BAXENIMETRIGTEREE. D5
B, BiEEEER. SENEEZAEEPRIAR. X B Howruynia Thunb )R 1E B by 2%
#. BAEN MRS RED, #RL. EERL, THAEH., ZENFTEE=AEE RS LH
L. B R(Gymmnotheca Decne )R IRE L B Anemopsis W. J. Hook Jab T =& Z ],
E--HESXREHESE, MY, B, EBTRESEARNIIBES -2, 8.
SAERMEZ oK, ELETFBE T LE 48, HESNESSE ERAETHNILAEMELRT
FAamaaERy. REREHEEcK. HETIEL LE4¥, 41 ALEY(G. ivolucrata) i IF
ETHM/LAERERT AR OGERDE., RRELEHEE 6k, FETTEL BEHNEENETFS
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Btk LR3IKAN, B4 EFRTHMHILAENEBITRRAGLEER. HXAMBEIK, H4T
TERAE: LR, A BFRFRNILAENERT RRAGERR. ERE% L, —RNRERLE
SREMBENLR S, CELEEHSGE, ATHI LG TR, —AXKRRSBREH T %
B, BB A RRAECH LR 28, IRUETE BIE N TERRILr DB X k18 S 2 (R K Ao 3R
B, PN Bt .

“HERBREERHN =22, REEEHL =11, BHBEMRAARHENS n=18, HREfkE
B =9, BEEERMREGRAN =44, LEKERHD =22, BXBRHREERES 2n=24%&
96, ROEEEECH x=12, RZAEMNHEHLRGEER x= 11 (Okata, 1986), TR, =AXEREHE
MHREAER —Bix=10, #X FEQn=22), R HBFEH -2 X5. BERATREEEE
e = 12080 8 5 fti2n = 8x = 96)iE AT iL, MIBE MBS, R bHFRELELHRE. BN
BEERELALATRE A AEHMNEEx=11.2n=94), EEN TEMEHDEREHEERE,
ARSI R R SR B D (o= OTRE, TR R kR,

ZARRHOER S LG R AWIE LY, KRR REREEE hESY 1%~3% niEk =i
MR, JE. BRREREMERECE I BEhK, ERE¥ -, WHER =ENHRALE
BEWHE LA Walker e al. 1974), SIRFEH = ABERAE LA KB,

CARRERTRESRENHAE, DAZAERESNRERERA=ZASREMHEMN L, #id8
. HMILTER I EETARIAERRMAB B RN, 1994), T, WEEEMAERHH=A%H
9 F G5 Fod B BV fHd.
33 ZAREMBREFHERRRLES

Wl ks, —AERAZAER PRIFHMEH, RREALEEPRLHRE, RROBRE
BT ZE2H. LR SR ERAE BRENERAERERETSE 1, TLHE=AKHN
—H R IR REREBE N, AT EE hFER TEESETRL, IR T B AT b RES R
SR, REEHRL, o tERnmmRei. R tmt BRESFBILRL: EALHENE
AKSHEA A RN I AMERL A, EMARRA AR TR RS EHRE.
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B AR 15 A3

M I, |~9LLRERMI, 10, 11, #%,; HEEI, 12 =A% EHED, 13~18. BX

BAEL | ABRTABERHRIMES S «1000; 28R MENH /BTN o «2000; 3. BRMEN/HRTN
Sk, FEHNEE, PR MU, TEENSE 21330, 4-RTFESE, FAEE, ZWHHF. TFENZE
x 1630, S FREEMBH AT ZHE <1560 6 PRFELBRDMEARRHE x 1630, TARF4HE > 1300; 3.
B MR EMART =0/ = 1560, 9.4 SFREEEE ~ 1000

AR  10.11.5 KPR < 1000; 12.FKSEEEE A/ METF =98 < 1200; 13. MEF =28k, BTN E, A8/
RFEFLREHGHESE x500, 14 | A RFIOETRERSB/I <1100 15 ARF AW +950. 16.17. 7
BIERE x950; 18.3 MRARAENE =950

Explanation of Plates

PlatcI. 1~9 a_ud Plate I, 10. 11, Gymnotheca chinensiss Plate I, 12: Sauwrurus chinemgiss PlateIl, 13
~ 18y Houttuynia cordara

Plate I 1. The antber wall in the time of late one—nucleus microspore * 1000; 2. No—wall tetrads x 2000; 3.
Tetrads, there are many tetrahedral tetrads and a few dilateral, decussate tetrads = 1330; 4. Tetrahedral, decussate and
T-shaped tetrads = 1630: 5. Microspore dyads x 1560; 5. Degeneration of microspores = 1630; 7. The megaspore mother
cell x 1300; & .The megaspore triad where the two cells near micropyle degenerate x 1560; 9. Four—cell embryo sac x
1000 —

Platell 10. I1. Embryo sacis Polygonum type = 1000: 12. Microspore dyads x 1200; 13. The anther wall in the
time of microsporedyads, and microspore dyads , tetrads and one nucleus microspores are in one microsporangium x
500; 14. one of microspore dyad completes meiosis II x 1100; 15. The megaspore mother cell * 950; 16,17. Seven—nucleus
embryo sac %950: 18, Three—cell embryo sac x 950
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