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Abstract  The gross morphology , flora anatomy , embryology , pollen and karyotypes of
Pterygocal yx vol ubilis were studied. The results are used to reeva uate the taxonomic status
of the monotypic genus Pterygocalyx. Pterygocalyx vol ubilis has epipetalous glands. There
are 16 bundlesin calyx tube and 12 bundlesin corolla tube ,the cayx and corolla bundles are
different in origin. Each carpel hasone dorsa and two ventral bundles. Howers are protan-
drous. The anther is 4-goorangiate. The development of anther walls conforms to the di-
cotylendonous type . The tapetumisof glandular type, dua origin ,and binucleate cellsat the
late stage. The epidermis and part of endothecium perdst; epidermiss fibrous thickened.
Cytokinedsin the microgporocyte meiodsis smultaneous, and tetrads are tetrahedral. Follen
grains shed at the 3-celled condition. The ovary is bicarpellate and unilocular. The placenta
tion isof superficia placentae with 25 40 seriesof ovules. Theovuleis unitegmic, tenuinu-
cellar and anatropous. The embryo sac originatesfrom a dngle archegorid cell. The chaazal
megaspore in linear tetrad becomes the functional one. The development of embryo sac is of
the Polygonum type. Before fertilization, two polar nuclei fuse into a secondary nucleus.
Three antipoda s persst , become much enlarged , and function as haustorium. The develop-
ment of the endogperm isof the Nuclear type. Pollen grainsof Pterygocalyx are gpheroida ,
32.8 % 34.2U min dze with exine ornamentation being reticulate. The chromosome number
of Pterygocalyx is2n =26, with the basc number x =13. The karyotypeisformulated as 2n
=26 =18m+4sm+ 2 + 2t , belonging to“ 2A” type in Sebhins classfication. The genus
Pterygocalyx is closaly related to Gentianopsis . It is better to treat Pterygocalyx as an in-
dependent genus.
Key words Pterygocalyx; Systematic postion
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2.1

1 1. s ;2. ;3.
Fig.1 1. Open corolla, showing the stamens and epipetaous gands; 2. The gynoecium; 3. Open cayx
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Table 1 The parametersof chromosomesof Pterygocalyx vol ubilis
Chr?\I"DS)me RL +RS( %) RT AR PC

0.
1 4.25+6.41 10.66 1.51 m
2 3.86+6.51 10.01 1.59 m
3 4.25+4.84 9.09 1.14 m
4 4.18+4.51 8.69 1.08 m
5 3.53+4.91 8.44 1.39 m
6 3.79+4.51 8.30 1.19 m
7 1.89+5.37 7.26 2.84 sm
8 1.57+5.49 7.06 3.50 &
9 2.75+4.18 6.93 1.52 m
10 1.89+4.51 6.40 2.39 sm
11 2.34+3.46 5.80 1.48 m
12 0.38+5.29 5.67 13.90 t
13 2.54+3.13 5.67 1.23 m

RL : reativelength of long arm. RS: reativelength of short arm. RT: Totd reativelength of chromosome. AR: arm
ratio. PC: postion of centromere.
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Huxley (1888) ,
(Yuan, 1995; Ho & Liu, 1990; Gllett, 1957)
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2
Table 2 Morphologica and anatomical comparison of Pterygocalyx with its related genera
Character Pterygocal yx Gentianopsis Crawfurdia
Habit annua herb annua or biennid herb perennid herb
Stem twining erect or ascending twisted and twining
Hower tetramerous tetramerous pentamerous
Intracdycine membrane absent poorly developed developed
Corolla plicae absent absent present
QJand epipetdous epipetaous at the base of ovary
Seed wing present absent present
No. of vascular
bundesin cayx 16 s 10
No. of yasr;ular 12 12 15
bundesin corolla
No. of vascular
bundles at the 4 4 6
base of ovary
1 2 1 ( =
Gopd et al. (1962)
G. contorta , 16 12
( ,1986; Lindsey ,1940 ),
(Gopa et al. , 1962)
10 15 ; 1
2
3.3
,1988) Rao et al. (1983,1982)
- 3 , ; , ; ; ;
( 1 11996) b
: \ (1)
(2) 3 ;
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Table 3 Comparioon of pollen morphology and embryological characters between Pterygocal yx
and its rdated genera

Character Pterygocal yx Gentianopsis Crawfurdia

. oblate- pheroidd .
Follen shape spheroidd or spheroidd subspheroida
Polar axis x 33.75 42.5 x
equatorid axis{ m) 82.8 x 34.2 42.08 44.17 8L.7 % 25.6
Exine ornamentation reticulate reticulate driate-imperforate
No. of sporangia 4 4 4

Epidermis of persgent ; cdl perggent ; cdl perdgent ; cdl
anther wall enlarged. fibrous enlarged. fibrous enlarged. fibrous
Endothecium not reduced reduced reduced
Midde layer 1 2 1
Tgpetum: origin hetero- hetero- uni-
type gandular gandular gandular
placentoids developed well developed developed
Cytokinessin meoss . . .
of microspore mother cdll smultaneous smultaneous smultaneous
microspore tetrad tetrahedra tetrahedra tetrahedrd
Mature pollen 3cdled 3cdled 3cdled
Ovule anatropous anatropous anatropous
No. of ovule rows 25 40 20 30 8
nucdlus tenuinucdlate tenuinucdlate tenuinucdlate
Archesporium 1-cdled 1-cdled 1-celled
Type of embryo sac polygonum polygonum polygonum
No. of antipodds 3 3 5 3
Character of persgent , persgent , persgent ,
antipoda's enlarged enlarged not enlarged
Haustorium develpoed - -
f‘lc'))r/pnv]aa:)igr?ndosaerm nuclear nuclear nuclear

3.4

3)
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Table4 The karyoty;c comparion of Pterygocalyx with Gentianopsis and Crawf urdia
CGenus Fecies mlijarcﬁ'gr?*gg)r:gﬂge Sisggg Al A2 |As. K%| Dataorign
Pterygocalyx | P. volubilis|*" = 2° ilfg‘,\; ;ﬂm‘;‘ 2 op 0.39 | 0.22 | 62.91 |Present paper
Gentianopsis | G. paludosa 2:r12:L25 ;l\;gnl 148;?_ : 22 2A 0.44 0.19 66. 96 ( )
G. barbata | 2" ::2ng fTongst I 46,\7; oo 0.53 | 0.22 | 70.45 | )
Crawfurdia | C. delavayi 2:”8=L4f 1 423?:1153,\72:%2 2B 0.36 | 0.23 | 6146 | )

Al: theintrachromosomad asymmetry index. A2: the interchromosoma asymmetry index (Romero Z, 1986) .
As. K%: Asymmetry coefficient of karyotype(Arano, 1963) .

5
Table5 Character comparison of Pterygocalyx with Gentianopsis and Crawf urdia
Character Pterygocal yx Gentianopsis Crawfurdia
Habit annua herb (+) -
Sem twining - (+)
Hower tetramerous + -
Intracd ycine membrance absent - -
Corolla plicae absent + -
Qdand epipetadous + -
Seed wing present - +
No. of bundesof the cayx 16 + -
No. of bundesof the corolla 12 + -
No. of bundes at the base of ovary 4 + -
Pollen shape pheroida (+) -
Exine ornamentation reticuate + -
No. of sporangia 4 + +
Epidermis persgent ; cdl + +
enlarged. fibrous

Midde layers 1 - +
Tepetum: origin hetero-origin + -

type glandular + +

placentoid developed + +
Cytokinessin meioss smultaneous + +
Shape of microgpore tetrad tetrahedra + +
Mature pollen 3-cdled + +
Ovule curvature anatropous + +
No. of ovule rows 25 30 + -
Type of placenta superficid placentae + -
Antipodd cdls persstent + +
No. of antipodd cdls 3 - +
Character of antipodd cdls enlarged + -
Haustorium developed -
Mode of endogperm formation nuclear + +
Chromosome number (2n) 26 (+) -
Basc number (X) 13 + -
Totd 31 22 + ., 3(+) .6- 13+ ,1(+) ,17-

+ : Character date shared by taxa compared. - : Character state not shared by taxa compared.

(+) : Character gtate shared by some taxa compared.
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Explanation of plates

K. Sepd trace; C. Petd trace; A. Samen trace; S. Sepd bunde;P. petd bunde; G. Samen bunde; D.
Dorsd carpd bundle; V. Ventrd carpe bunde; PMC. Microgorocyte; En. Endothecium; Ep. Bpidermis;
MI. Midde layer ; T. Tgpetum; TT. Tetrahedra tetrad;DM. Degenerating megagores; Fm. Functiona chalaza
megagpore; E. egg; Sy. Synergids; Pn. Polar nudei ; Ant. Antipodia cdl ;AH. Haustorium of antipoda cdls; Ts.
Tedsta; W. Seed wing.
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;8. . (1. x162; 2. x170; 3. x189; 4. x1200; 5. x1133; 6. x5500; 7,
8. x2800)

Pate 1 9. Consecutive cross sctionsof the base of theflower 1. Sga trace; 2. The sparated spd
bunde, do showing petd and stamen traces; 3. Sga bunde divided into three bundles;4. The sparated
peta bundle; 5. Petd bunde divided into two bundies;6. One of the petal bunde divided into two bundles;
7. The separated dorsd bundle at the base of ovary; 8. The separating ventra bundle at the base of ovary; 9.
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Suwperficid placentation; 10. Sepa bundes and wings; 11. Archegorid cdls, primary parieta cdls and pri-
mary sporogenous cells. (1 9x30; 10 x34; 11 x 832)

Pate 1. Dud tgpetum derived from the cdls of the ground tissue of the gorangium; 2. Four layers of
anther wal cdls; 3. The binudeat tapeta cels; 4. Angphase  of meiossin microgorocytes; 5. Tetrahe
dra tetrad; 6. The hicdlular pollen grains showing the vegetative and generative cdls; 7. 3-cdled pollen
grains; 8. The uninucdeate microgore before mitoss;9. Enlarged and fibrousthickened epidermis and some
fibrous endothecium. (1, 2, 3. x759;4,5. x1897; 6, 7. x1301; 8,9. x 367)

Plate 1. A unitegmic ovule and a megagporocyte; 2. Anaphase of melodsin megagorocyte; 3. Linear
megagpore tetrad; 4. Functional chaazad megagpore and the degenerating megagpores; 5. The 2-nucleate em-
bryo sac, showing alarge vacuole between the two nude ; 6. 4-nucleate embryo sac; 7 8. Consecutive cross
sections of the 8 nucleate embryo sac; 9. A embryo sac , showing two fusing polar nuclei ; 10. Haustorium of
antipoda cels. (1 2. x818; 3 10. x 946)

Plate 1. A multicdlular proembryo, and the free nuclear endogpperm; 2. Showing the multicdlular
proembryo and the endogperm cels, a0 showing the seed wing and testa; 3. the globular embryo at itslate
dagein the rdeased seed; 4 6. SEM photographs of pollen grains; 7. Somatic mitoss metaphase; 8. So-
matic karyotype. (1. x162; 2. x170; 3. x189; 4. x1200; 5. x 1133; 6. x5500; 7, 8. x 2800)



