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Morphology and developmental model of flower
and inflorescence in Hydrocharitaceae
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Abstract ; Differentiated patterns of flower and inflorescence and diversity of floral structure in Chinese Hydro-
charitaeae have been discriminated by field investigation and floral anatomy. Developmental model has also
been discussed by the observation under scanning electron microscope(SEM). Floral primordia are initiated on
radii verticallately and in actinomorphic way in the groups with trimerous flower, such as Blyxa and Ottelia,
which the latter whorl tend to be alternate with the former one. However, they are initiated irregularly by los-
ing the floral organs partly in the groups with non-trimerous such as Vallisneria , Nechamandra.
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Table 1 Materials
/84 Genus Fh 42 Species 7= #i Source EHE4R 4~ Voucher specimens
TK 75 /% A& 9 B. japonia ( Miq.) R A ¥ Baoxiu,Shiping, Yunnan ¥ TO01 Tangsaichun TO1
Blyxa Maxim. ex Asch, u. Giirk
TR K% 5 B Gangshangji, Dongxian, Jiangxi F F E W001 Wangyuguo WO0C1
A B K B. echinosperma z 1 41J% 5. 7% Baoxiu,Shiping, Yunnan JEFE 4 T0o2 Tangsaichun T02
(Clarke) Hook. {.
KER B K % Rl O. alismoidea zTH A %% Baoxiu,Shiping, Yunnan B #FEF T03 Tangsaichun T03
Ottellia (Linn. ) Pers.
L 1 AR East lake, Wuhan F EE W002 Wangyuguo W002
MR O. acuminata(Gag- =4 £ 5 5 % Baoxiu,Shiping, Yunnan K To4,TOS
nep. ) Dandy Tangsaichun T04,TO05
M1 M e O, acuminata = HME KW Long lake, Lunan, Yunnan JEFEF To6,To7
var, funanensis H. Li Tangsaichun T06,T07
LI =N=4 o F ¥ N. alternifolia [ PUEEMHME L Yanshan,Guilin, Guangxi BE#H Tos,To9
Nechamandra (Roxb. ) Thw, Tangsaichun T08, T09
Y] . I PEEEARME L Yanshan, Guilin, Guangxi JEEH T10.T11
Valilisneria HH V. natans(Lour. ) Hara Tangsaichun T10,T11
L% M H. verticillata (Linn, I P A4 Lingui, Guilin, Guangxi JEFHE T12.T13
Hydrilla f. )Royle Tangsaichun T12,TI13

Fig. 1

A1

KIFIEFFH) 2 4

The formation of inflorescence of Blyza japonica

1-AE AR, TR (X300); 2-EMAKNE  BRFHK, —MBRERBIGEER, — ML FNEFEIEE(KI00); -HFHRE
HBE=A R EREFFE, RFAIBIEE OFEFIFRE(X300), V-E#RF; BEA,; FEERRERER,
1-The subglobose apex of vegetative bud just before reproductive growth( X 300); 2-The elongating vegetative bud at the time of repro-
ductive growth( X 300); 3-The formation of spathe{ X300). V-Vegetative bud; B-Bract: F-Flower or inflorescence primordia.
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. EFHHEE T BREBK— . A8 A Sh s B
HE A FBRR AL — L Fp 2 oh & s F B IEH L,
ML, U RAE 5 — R b IEE R A, BT
AR BR K, e 2% KB F — SR B 7L (Kaul, 1970), 4
BB, MNIEREF I 7K F (LUKFE RED, E3F
ERERFEHARMN, BRFHERE(E 1: DE
HE, ~UEREFRBIREERK, . A-MUEKEH
EFFEE 1.2, EEFEENER 44K E
L EEEABEE, OE LR R, LR
RN A B R 1 S E B (& 1:3).

2.2 %

2.2.1 ey £ A EKERPBRRALSHEE K
IR 3R A P P TE 2K ZE 1T, 0 B 45 1 18] AL 3 O AT SR
TR IR B EAE . MG M SR FE S TR 4>
IKEERIEAI RS ca. PIMEALE R FHAFE T /K ER
BAIKIGR B s 2. b RPIMEIESC A . #ETE b
FaR A0 B METE D A IR L HEES , NI SR TEA K R
(Hydrocharis) SBF L. o SEPETE2ERY . 5o p: i
TEANBAPEMETE , i B R SF W AIAE .

IKER PR R B D, B iR P R G2 R,

REYFLKERB AR, ROy i oL
AR, MEL— MR R RALHER, IR H R B O
BB, FTREIZAL b B TE B TE R R R
5] - BEPETE R OK TR, 0 PSR B RV T AL, K &
ARG R B AHEAL M METE . B . A 55 1R 16N
R AL FIR IS, K e M AR BY s 5RO BB K
T R BN B Ak O BT A R L HETE 2R B . MEXEEE
PIPETERR L , M HEAL S HE AL B L. HEFE RS TE TR
BH REWE, FITEBER BB S, &
RO B AR, ARAE T 25 F 1% 8 O XA Lok &
X A= 35 AY N .
2.2.2 M A BIAHE . MV2 RE
AT, KR A MEIE AL — R . KER KT
ME.EBERE (Enhalus R.C.Rich YFITEERREM®
BB E RN, BBEEEIRFER (Halo-
phila Thou ) JKERHESRN  EHERERS
BY . METEOh KA B 1A A7 T 2R 56 B, A T8 fb e B T
JE A AT AR TE , JEE Y O 06 B AT R 1 SR RGN 2R 55 Y B
ERZ BRI 2R,

9 EE BRI, B B B A R A R/ BCE 77
T, SRR B R S TE R R T HE T, UK AR - K
BRI R /DN, BT, MERERSEH
B 7K G B ) RS FF AL BB v S %, v B JR AT

THR . BERMEEHR, MELEERRBIKE,
FAHEELTE R . BB A E 6 LR HE
FU, a7 B B B X Ay A SN AR A N S IE R JB R AL
25 (Posluszny #l Charlion,1993) ., HFaYF2A£% H
AL, B R B R W1 B Eh B (Hulophila ovalia ) 38 —
RO BRI ¥ BR e R AR AL .

HESSRE MR 3.6.9 HET L R MEFFR 4
,2~4 F,HYB, - BHEERBEFEMEDE
fHE A, (HEMF SRR BB &AL, K FHY,
TR 3.1.5.6.9.10 %, MIESRE A4 E.
HEERR, B RE, &3 T HER . WX
TETKERN =EELH 1.3 X, 2.4 BXTH.

MEERE ER T FE NP BRI, KT KF
T, LB 3~20,EF A & A, B R L &R
i B . MEESFITRBEPRBEE. EEHAA
CEEBMEE, FTEEETRN 2 IREE. &
ERb R, B0 KR BRIEIR AR K AR O K
3~20; =L KRR ZHM R Z P E R, KR
I ELE T =0 B R BR AR IR B b ik
R MBER. FEARILIMTELZHAAMK
EEI AR, AR AR EARAE. T
1L F 5B RIP LIk 245 B B Rt S RViE Y 1
H.

W - AWEKAEFENKERR,. EEHES:
FHLAEMEREROBIL ANEELETERS
Ll i K ZEFIE K 7 R IE R AR HE R K T #E A
W F R G e B L, JER LR 2K E F AN
R AR EE TR, R LR E T IE AT
B &, KR .
2I3IUBMEEEFAHE

B AEREMWEE 2.3) . SHCERE
EL AL 434, 43 K SRR IE R B a9 AR (R
20,

AT LUE &, TEK I R K FRTR SRR N =
EEeEHP ASEREFEURR ALEF.
BT RAKE ESER FFREREELRIE
ZERWEY D SR IREN R ERSHN B A
mORE .

3 4 i

MIE AL 4037, 7K BB IR 36 A9 AR FF oK A1
BESEAAIEE E (ButomusLinn) M E L EE
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(Limnocharis Humb. et Bonpl. ) fE FF #/H L, AT BE 3K HEMEHENAS . ARIAIBEES BLABBE
B 2 7L 5 Bl 19 40 4% (Kaul, 1970), 1 B 232 WRBT—Futt. HFHMESEHFXHRE
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Fig. 2 Floral primordia are initiated on radii verticillately and in actinomorphic way,in the groups with trimerous flower, such
as Blyxa,Ottelia, Hydrocharis, which the latter whorl primordial tend to be alternate with the former one

LR FEEMRE;: 2. EMEENRE: 3 EEFBENEL: Sa BBERENRA B 4a. LB FEM R A (BB ; 4b. L EIFER
BIRAE (B A~5. F -  =REZEFREMNE AL 6. BILOEMEAGELE.

1. The initiation of sepal primordia; 2. The initiation of petal primordia; 3. The initiation of stamen primordia; 3a. The initiation of stamin-
ode primordia in the female flower; 4a. The initiation of carpel primordial in the female flower; 4b-The initiation of carpel primordial in the
bisexual flower; 4~5, The initiation of the second and thitd whorls of stamen primordia in the male flower; 6. The initiation of the rudi-
mentary carpel primordia in the male flower.

B3 ZME=ZZFHWHYWITFFER . STHBBENESERIRNE &

Fig. 3 Floral primordia are initiated irregularly in the groups with non-trimerous flower, such as Nechamandra,
Vallisneria.

LERFEROEE, - ERAFERAN, FEIER: 2 - N EBEEN—TREBEEFRENRE,; . HITEEFRENRAE.

1. The initiation of sepal primordia; 2. The initiation of one petal and one staminode primordia; 3. The initiation of two stamen primordia.
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KL B REE MR KERNIEEEY
KA. ZAHEY AR ERNXBRAREHNVIE
MR MR AL P, SR 4k 9 /K IR A i 2 BEZEJE F
T FEER B 451k (Kaul , 1968,1970) , INEBIER . /K%
BT EXRB P AR, EI1 882 MRS 4B K
A A SEEIE B MERE TR B4 BB R4S
BT AR (Kaul,1968), HF , EFER
BEFRAB L, BEFREEENEBE R D,
MKERBREBRAE S I-HIETFEER 24 £ H

MBI EEFLER 10~50 B,
HAEMERNRE T E . HFRRA KERHAYE
RIBERREURREENE. ERFELAIRRK
REHSH—EBNE R FREMAXE, HER &K
o U S S B A A 3 S b S 7 9 B 4R R 2K BR BB 0 R
KANEFFBE 8 Maidenia, BERBERREE,]
~4 3%, A BRI 2 a7 8. MEEFE
BEBREER . BIEEFERERREE  FRRE
BESTHN 1 8 2. RERBAELET.

F2 KEMNEMEBZEAKEX

Table 2 Floral development model of Hydrocharitaceae

s N '
= i Ve oA RHRE St
. Developmental Developmental
Genus Species Floral type Symmetry
pattern type
ki B Blyzxa JKF& B. japonia Bt 4L bisexual flower LR TN DEvY.-&-] 8 51 3¢ #R actinomorphic
verticillately centripetally
BRIk B. chinosperma WitkFE bisexual flower LSV ERVY. A& - 5 581 5 #F actinomorphic
verticillately centripetally
KEWE Ottellia  KEH] O. alismoidea ¥ #: 1E bisexual flower AR LR 5T 3 R actinomorphic
verticillately centripetally
%G O. acuminata 1L male flower AR DRV A 5 5F X FR actinomorphic
M FE female flower verticillately centripetally
MR #E ¥ O. acuminata 1L male flower IR HMOERE 4 5% Xt #& actinomorphic
var. lunanensis M FE female flower verticillately centripetally
7R YEF 8 N. alterni folia #HEFE male flower 7 0 ) DRy, &1 5 ) 3 FR 3k R X ER zygo-
Nechamandra M #E female flower irregularly centripetally morphic or asymmetric
R BE V.natans HEFE male flower AW M RE P O ¢ BR Bk R Xt BR zygo-
Vallisneria M {E female flower irregularly centripetally morphic or asymmetric
M¥B Hydrilla MW H. verticillata HEFE male flower # IR EEVY. 4=1 5 3% % B actinomorphic

M FE female flower

verticillately centripetally

FEXTHRMETT T , 7K B 22 59 1R B G5 A O 18 S X
OB MWRTIR. EEENREIREF X HREZE
£ BRI AR /0N BB Y B2 R T A A 8 B X R 1 B
& B B PR BRI 3T BR AR E A R BB
BB ATXI AR . BMER R — T RF 8 R R/ ik A, R
R HRERA A RELFE. WKER . EFRE
F K S AT R B R, = R R R A R R
KREFABI X IR, HE=THBFREE RN X
AR RBA XK, = EEREREFHERL
BMARRRT HE 3 BEAEEREMMENE S
ST XFHR» B I B T e AR IR A R R IR R O
AXTFFBAE WX PR, EAERE 3 A RIARR A4
J& » A5 W 3 B B R T A B4 o R4 DA T S K ZE i
RIXT R R E M. HOK, EHE KL
KEHSE T BEE, B REEI IR,

LR BYKEMHEMERERETNES

B - EESE=ZBHNEYT EHERERR
EE  FE—RE5M—RHETE  BHIK,BLRE.
EXEBEF=ZBFHHED T . ASERENRER
I, i TAEFR AR 5 SR AR T A 28R, X PR P Rl
MHEAX R, AL IELRE
KERBEMMNAE, EEITEGFLINTER
BIRARR, RATB I X KR G SRR TR KA
HWHRERRE . EYR EREAEG, RN TN B
AR ZH BT, I B2 MBERE, ELRIE
EHNERZEHERRE, KENDHERF, X&T
BEERMEE, R E A EFRE, SRS, &
THHXEESEHRAYES, ¥ RSO KE
FHEBUAE, EERERELTELLE. X5
Scribailo 1 Posluszny (1985) iy W 2 — 2. #¥EiE H
BRI A DR MR RINEE R (Alisma) FIR| R
75 |8 (Echinodorus) (Sattler #l Singh, 1978) 7£ i
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EEMEABTSETHE R SEIERE. filis
DIEBH K EREYSEOENTHEFHEAYTRES
VSRR RS RSB A0 B BT B Z 1)
FEEE—EMWHKR.

S5RETRNELEFLE, KEREDLEE R
A TEEETBE EH HEFI 7 X BRI L F 5 AL O
BT B EALE A, AL 0 B E A 1, X
WHRMHLEHKBERL. FERESERENKRESR
BRI R EE LTS EMNRE, RN FE
BIEREMTREREERRRAERB(EEE
,1999) {BEKER R LI ERI M A A FELL
R AECEHREIBG AN, A AN &
A, XA T K ERHE SR B AR R £ FA B &
A BFERAEBIER R E R R SR T
6 BB G ¥ A0 TP 43 Bk S SRR F0 AR I OO K BE R AR
HWRAE LIS . KERIEN A TR MW
LERE. KELSSEEREMRMN (EERSE,
1968,1999), M AT LAA 8 A~ ¥EIE B #2008
HFH . AT REEESERENRELFTLREF
ARt SEE R

SE R

PhEERh, %, 1992, FEAEMEKER M dta: BF
$iRRAE. 8. 153—188
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