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SEED ANATOMY OF THE GENERA CAULOKAEMPFERIA
AND PYRGOPHYLLUM IN CHINA AND ITS
SYSTEMATIC SIGNIFICANCE

Liao Jingping Wu Qigen
(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract Caulokaempferia coenobialis and Pyrgophyllum yunnanensis are the only species of
Caulokaempferia and Pyrgophyllum distributed in China.

The seeds of C. coenobialis are with epidermal hairs, without aril and of elliptic shape but those
of P. yunnanensis are without hair, with disc—like aril and ovate shape. Except aril mentioned
above, each seed of these two species comprises seed coat, perisperm, endosperm and embryo. The
seed coat can be divided into exotesta, mesotesta and endotesta. Exotesta contains only one layer of

epideraml cells. The mesotesta consists of hypodermis(with 1 layer of cells), translucent cell
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layer(with 1 layer of cells) and pigment cell layer(with 1 layer of cells in C. coenobialis and 3~5 lay-
ers of cells in P. yunnanensis). Endotesta consists of 1 layer of brick—shaped parenchymatous cells
with partially slightly thickened wall. The total number of cell layer of seed coat in C. coenobialis is
5 only, which is the minimum number among those of seed coats of zingiberaceous species
examined. but 7~9 in P. yunnanensis. An obvious stalk—like structure occurs and micropylar collar
as well as operculum are differentiated in micropylar region of P. yunnanensis, although operculum
is present yet micropylar collar is absent and stalk—like structure is shorter and obscure in that of G.
coenobialis. A gap of endotesta exists and is filled up with chalazal pigment cell group in chalazal
region of either species.

According to the differences of seed anatomical character between these two species mentioned
above, they are suggested that the P. yunnanensis should be transferred from the genus
Caulokaempferia and the establishment of the genus Pyrgophyllum is reasonable. At the same time,
basing on the fact that the primitive family(Strelitziaceae) is without micropylar collar in
Zingiberales, we assume that C. coenobialis might retain the primitive character of seed in
Zingiberaceae.

Key words Caulokaempferia coenobialis; Pyrgophyllum yunnanensis; Seed anatomy; Systematic

significance

#HIEK#E (Caulokaempferia coenobialis (Hance) K. Larsen) 5% 03 ( Pyrgophyllum
yunnanensis (Gagnep.) Wuet Chen ) ¥ ¥ %% F 1% /& (Kaempferia) -2 ., K. Schumann
(1904) & & Camptandra Bt ¥ B B Z % J/E. K. Larsen (1964) L KB ER
(Caulokaempferia) ¥ HERBEBZHR @ /5, Smith (1972) RIEIEL K MK B HAE X H
Bt EWN Camptandra BEZR, HEHATRERFHL—H, BHAEMFEH (Sect
Pyrgophyllum) ‘. REFBREE (1989) RELXBWHHMYETLLS. HEHH. REakEE
EHER, HEERBFERH, HEMES M FRLEHER (Pyrgophyllum (Gagnep. ) T. L.
WuetZ. Y. Chen), {BEMHEENZBIERM . ROEENHFHREBRALTRS, &
RABZBERBME - REXBEREZE5RERANEN ZRBARNEH X, ERFRHE
EERBK, RFUKT.

1 A

HEARBEXB4EHEYTRETAPLRAE, BnERA-ERARKIERREFRAHEKE
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Fig. 1 Diagrams of the structure of the seeds

L 2A58mME, 3. 4 3REXEE. 1. 4BFHYE, 2. 3HTHYE. | EMHEHTFELE, BIHELF (1),
BREFE (A) AVBHAREN. 4 FREXEEHTRERE, THLT (A) AL WRENEATRH
8. 1 2HERN1000um, 3. 4 HHR K 500 pm.

1. 2 Seed of Pyrgophylium yunnanensis, 3. 4. Seed of Caulokaempferia coenobialis. 1. 4. In longitudinal section (L.
S.), 2. 3. In transverse section (T. S. ). 1. Showing that the seed of P. yunnanensis is without epidemal hair, with
micropylar collar ( 4 ), a disc—like aril (A) and an obvious stalk—like structure. 4. Showing that the seed of C. coenobialis is
with epidermal hairs, without micropylar collar (A) and aril, its stalk—like structure is short and obscure. Bars =1 000 um
in1,2and 500 um in 3, 4.

2.2 ®E ®EXEZE (H2:3,4) MENE (BH2:7,8) MAEHTHNIFE. PRk
SAME =80, HoEXBIWESHEZREK. -

2.2.1 MY R REKEBEMEHZNNFESEH | BREARGR. T LHEMHEE
B, BARE BURAKEEERMEY, AMIEDnER, ERFBREE. —HIFEH
BARXAETREREENTRS REMARESIERE, BRAMMELEE, MAHENEEREE
FFIE.
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2 fRFhEz. R FTFHRILXAG S XESSHIERE
Fig. 2 Details of aril, seed coat, micropylar region and chalazal region

1~4 BHEREE, S~ AL, L 5 AARKEAEHANE. FE BREXREZEAXTERAMNE?2 EA). 2.
6 RILEMALHWANE. 3. 7 BOREEHHIE. 4. 8 BAFRELEHAAE. 9 W BFHEATE. 1. 2. 5~
FIR ¥ 100 um, 3. 4 AR % 50 pm,

1~4. Caulokaempferia coenobialis, S~9 Pyrgophyllum yunnanensis. 1, 5 Parts of chalazal region in L. S. . Note, the
number of hypodermal cell layer of C. coenobialis increased to 2 layers (A), the perisperm cells of this species are roundish
and only with 5~7 layers. 2, 6 Parts of micropylar region in L. S. . 3, 7. Parts of seed coats in T. S. . 4, 8. Parts of seed coats
inL.S..9.PartofarilinL.S..Bars=100 umin 1,2 5~9and 50 pm in 3, 4.



34 BERY% EHfKEERMEHZRMTRNERERRREFEL 213

2,22 bR BERBENEHEOPHEEHTEE FENHRESCREBR.
22221 THE MREATHETERAKRMER. SEDEER ASOFEACERR £
SRR EE, TRAKERMNERY, KPYHRNIHERREGEHAT.
2.2.2.2 F#EYMME HITEEAFTN L EERRER ASELREHIRYAR. HK
WREK, BRI ESIARNE, HHREZEER. FEVARANICRYIETSTR B REF
BEERR, R\SHEL BTFEHXLEICRYEEFEAR, ER—RBEREFHERME
R
2.2.2.3 fFFE AEHUEERANE, CREHARIAER HEAEESETER
BEREZAREREHNEMERER, MECREXRBAAE 1 A, BRTR2E, HARASE
ARBERER, BENGERER3~S AR, MIRANSE S RFRREEYR.
2.2.3 AAA HERBRSHEWRAFEEE | ZHREEERRMER, BRAZRER
WY EEREE I, HERFFMEERS. NSMERADE, AR KERSMERK, EE
A B YT B K.
2.3 HFILXEYEN HAERBERRILXEARLYG, EM B RIS B E/RAHK
LEHLES, ME B URREGH (H101); BREXKEBENRREWE, BEFREHE
(E1:4),
2.3 1 3l EMXHZRILGA AT R X AR MM SRR EIE R  BRFL ST POl B4
MR MEE R RIS, HERFFHERS HERARSADHFHBAEEE,
2.3.2 LA HUEKREESHEWENASHHAMERES S~7 ZERAMRGR. HHRE
AR AYIAERNERERYE, CRARANBRYRITES, LPERE MR, 2
B, BFELD, ARG
2.3.3 k& REREE EHREILSZIMUEBEIREH (Stalk-like structure) (& 1
$L4). HEMmSh AT RRE. TRMAEBWMBEBM L, 20T R R KM EL.
175 B 40 ML DL P9 D — e EE A0 O R B P G R L. AR G5 H B0 2R B A0 L BE IR T I B R TR
. BMEREREWRAYS), B, MALKEEHWREWEN, BE.
2. 4 EHRMEY) MTEASARKISMECEIF . TR SMF . PSR, RR N
FEVRZESFHEARZERMELY, FRHENCRARBECES, MEREREMEN; XHKE
RERARAXTRMAMS 1 EHE2R, AMEESRIKHERMERERRDO, ROBEHS
AXERAR (A1, 4 E211, 5). ARAKBERMAKRNESENEARBEK K #EE
i, ABAFTHIHFEEE.
2.5 SMEI HAEKAZGEUFESARXKHEYHINEAFE. WHSEALHE YT H
MAZHAWRE, HAKRESSHRERERK, WHERE, BEMMUES~T 24K (&
2: D), REERFE. QEIARNE, —BAE8~12 B4, SMNEILIMATH DL, &
REHHERDBAR S OWEDR. 5WF R ROSMNETLA MM SRS 4E BN A RER.
2.6 AIEI LEHHNEREMAEESY, £THEE, HEHIEDLRERABLBS. £2H
. NEFLARMEE. EEESARNE, RERARNSHAREKTE. BEXEEZZARA
BARFERESEQR, HESIFTAMMEH—ERBNNMAR, SR ESEAR, &5
TR—EEBUN EEFRRNAE. WA AR & AL
2.7 B BnERMREIREE. AEABEZMNRER, REWBRPXR, SRES (B
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F1 BAEXEEMEHERTRITSSENRRS
Table 1 The differences of the seed anatomical character between Caulokaempferia coenobialis and
Pyrgophyllum yunnanensis

HIEKHEE C. coenobialis " #nt2 P. yunnanensis
Bk Aril G Absent # Pressent
ShFh Bz Exotesta A & Wtih epidermal hairs & Without hairs
PREARARERENESY (R DE BRASLFEAERR. 3~5 B, (o raRBR
The number of cell layer and celiular ~ Only I(rarely 2 ) layer (s}, cells contain 3~5 layers, cells contain
contains of pigment cell layer reddish brown pigment body granular pigment
KARKAASHREH TG ARGEHEETH S HEALG WREHIE
The micropylar collar and Without micropylar collar, the With micropylar collar and
stalk—like structure at stalk—like structure short and an obvious stalk—like
micropylar region obscure ’ structure
SRR THESRE s
Th': numb_':il' cﬁlﬂﬁye;&of 2= B 12
With 2 layers - Usually with 1 layer

hypodermis at chalazal region

¥ W SNEILRIENRRLART G,
Note, the differences of perisperm, endosperm and embryo between these two species have not been pointed out.
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RETHERFTHREBFE, MARBREIZHE T, ARITEH, BEXEEHFHT
BAEBFEK, XRUAKRGRSEHN, ArtRB$EFBERK, HRR BB E TR
WRGGH (A1), W INREHRSN T RBER KRR,

E M F I {U L T Mauritzon Xt Hedychium gardenianum, Brachychilus horsfieldii
Roscoea purpurea i [R5 Fh TR B R B3R 5 H. gardenianum BB R . fhiviiR 5 &R
RATHTFFRERS, HAREHHERSEmSENREEEaRmR (223, 4, 7, 8), BR
MEEM MBI AR . B—FE, 5 H. gardenianum . B. horsfieldii . R. purpurea RFEM-FE L,
HEKBZMRERAER, RAES B4R, PHERNTEER. LEVHRERCEEYN1E
g, BReSHRdmER Y PR ERFANER TMEREXEZREARARES, XL
EEEEPERS D,

Grootjen il Bouman (1981)&#5, BRFLSUMTLE M HMBERF FROGHE VY. BIA
LA TS MBRAMEER ¢, 2R Y. S D ATHORRLEN TXA SR
BAEGILOGIE, HREABZRARIMALEMEARALEHSMME (A1, 4). X£
ZRHYBRARLTLAETRR R,

AT T A S K G5 0 TR 2. Ki%{ﬁT%%ﬁE@%%kﬁ%ﬁﬁW%A'*—UZ**#J
MBS TR, ENSERFNEREY & SARMEEGSHFEL, MR EIFHLBIFE.
ES5AFME, PRHECEEMARZEMEE, HRHEEIRO, tnxHe AXaRAK 2
WEFRMEHFSEERLIETHRO LS. AHERNE, EMNNES5HF Gkilm). BE
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F—H%E, A& THTIELY.

BREY,  REABESE ERHTFRAFFEFHEORY (K1), REBHTEMERE
A TGN ENKREERM N, FRIETZRHER .

WK E MR T R SR T RSB, RAERHTFRAD, TB]
Pl RREE (HEERFARKE), HMESFAESRMENEAZREN, N5
K, GFETEE LEVN4RE GERENTHESARE, B884HRE 1 BAK, 2EH
Foat i B Y T b B 40 R BB D 1, BRIL R A BRFL4E4M k. $ Grootjen 1 Bouman f5f
5%, £H 8 Fld, BR27EEFR (Lowiaceae) KRB Ir, RAEMAZES (Strelitziaceae) HH
BRFLYI, #®REH (Heliconiaceae) R & HF R LMK, HA SHHAKAH O,
Takhtajan UI#5 ), WRAERIFBRAHLS 7. LRECHERMTIEZIHAORE, EXAKE
TRIRLE A BRALGIAME), RASHELERA BIBKRILG. SR REHINE, BA%KL
8 MAOLRARFIGAHKILTRE, IHVRERBELEAEEREN PR TEHRY TR
BIRMREIERI2ERE. A, RIERBE R T — R BB RHE N R G2 & B R 4152,
RAEEMKEERECHYMER T LR OB FRUHEMRE, A5 TERE.
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