o ERFEYFR 2004, 12(4):291-297
Journal of Tropical and Subtropical Botany

LAEERENHFRILTREHREEEL
BEET BRI 5B ZL#

(P EREREREYE, % M 510650)

ME: FATEEERABRFEDREERRIEE (Ensete glaucum). it \FE/B Ik N\ F&(Ravenala madagascariensis) 58
R R Heliconia faranmansis ¥ FMHASE. SRKY, SMMELEM B, HEMOHRE FRAKARMNEHR
B, AR ntInEEZnERE, & K AE G RES S A8, i EoEsE; SR H SRS L& K 24k, BR4L
ik IR, L3 R e i B 40 MO s BR ALK b B HE BURH A R  AMERL | BRI WIE LR K, A
FoREERRL. He N ELBUR BE, B B St AR B R BRI IR B SR B R K, R AR T-9 BYTMEEK
MBI, WA R RE & K ES SE, AR EEKHEIRO, RO EAREREMVEKIEF2EE AR
BHAR BRI BB S FL S A 204 SR FUER, WRRFLR 1A . WG R AR ) Heliconia faranmansis F-f A6 B, Ft g
T4, B3R RAREUN BAR REEAC I HES o MR R F B 40 FR A s B FL IR P B2 1) SRR TB R AR B F IO
BR&GH: B & SHRATERE R EERKELE; § AR ERAEMLL SMERLA 34 4R, AREFRES
i, IEFLRIE . G618 X 2R (Orchidanha chinensis) T A ERBHM BRI EHALR, V1P B4 T EEH
Fob R ) SRR AE B S SURE TR T 2 H ERRBF U R FRE R S FE N R A S R E R X

XA : MRS R AR Heliconia faranmansis

REEE . Q944.59 XRARINA: A XN . 1005-3395(2004)04-0291-07

Seed Anatomy of Species in Banana Families of
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Abstract: Seed anatomy of Ensete glaucum (Musaceae), Ravenala madagascariensis (Strelitziaceae) and
Heliconia faranmansis (Heliconiaceae) was studied. Seeds of Ensete glaucum comprise seed coat, perisperm,
endosperm and embryo, aril absent. Epidermis, sclerenchyma and sclereid are differentiated from seed coat and the
sclereid thickened on anticlinal and inner periclinal walls. Chalazal chamber and chalazal mass are well-
differentiated but the endotesta is continuous in chalazal region. Micropylar collar and operculum exist in
micropylar region. The operculum consists of only sclereid endotesta, and the testa extends and results in a hilum
cavity within this region. Perisperm has only one layer of cells while endosperm is massive and abundant in starch
grains. Seeds in Ravenala madagascariensis have aril, seed coat includes exotesta, mesotesta and endotesta. The
exotesta cells are elongated in longitudinal section and rounded in transverse section, and the cell walls of
exotesta are thickened like those in Zingiberaceae. Mesotesta contains 7-9 layers of parenchyma cells which are
tangentially elongated and the endotesta cells are sclereids. Chalazal chamber and chalazal mass are absent, and
the endotesta is discontinuous and forming a gap. The gap is filled with parenchyma cells which is trumpet-shaped
in outline. Micropylar collar and operculum are absent in micropylar region. Perisperm is not differentiated but
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endosperm is well-developed.  Aril is absent in the seeds of Heliconia faranmansis and the seed coat without
differentiation consists of a few layers of parenchyma palisade cells which are small in size and radially elongated.
Seed coat extends outwards and forms a caruncle-like structure. Micropylar collar and operculum are not
differentiated but a sclerotic plug is formed from endocarp. Chalazal chamber and chalazal mass are absent, and
the endotesta is discontinuous and filled with parenchyma cells. There are about 34 layers of perisperm cells, the
cell wall of which is curved. Endosperm is massive and rich in starch grains. Based on the studies on seed anatomy

of the three representatives and of Orchidantha chinensis, and the previous studies, the characteristics and patterns

of seed anatomy in banana families of Zingiberales are discussed.
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Table 1 Comparison of characters of seed structure in banana families
EER AR &RER =R
Musaceae Strelitziaceae Heliconiaceae Lowiaceae
BRE . Absent BR.&%. . ER I Absent $HE 4R Coarsely hairy
Aril Membrane-like,
linear, hairy
R SR BRERBARESBER R AR R E K Fh B g TR A0 R EMBA R LK
Seed Exotesta [EBEM ST RBEHYH Epidermis longitudinally 4k, Epidermis longitudinally
coat A 3 &R B elongated Undifferentiated seed elongated
Epidermal cells longitudinally coat with parenchyma
elongated except Musa with cells
palisade sclerenchyma cells
PHE  FRER LT, Ravenala 5195 0 B A, P9
Mesotesta Sclerenchyma cells o b g7 S 7 B 41 B 41 B Sclerenchyma cells
Weakly differentiated, outside and parenchyma
with parenchyma cells cells inside
in Ravenala
R ARHERRIS R R PIEERIAR 1 BRI L BEREEN R SR
Endotesta J¥. Anticlinal and inner Inner tangential and Sclereid with reticularly
periclinal walls thickened radial walls thickened thickened wall
HALX B3R EIEIE TERILBRTL & TBR LR o FEERALGRFL o
Micropylar Micropylar collar and Micropylar collar and Micropylar collar Micropylar collar and
region operculum present operculum absent and operculum absent operculum absent
AR REATSEAH, Wi EERESERE, EEAESEAE,  EEARSAMNE AR
Chalazal By 4 Chalazal chamber PR ANESE, $ 0 PR A ESE, B0 B, GROIA S B R
region and chalazal mass present, ] Ay 746 B 490 B ] 3% 74 8% 0 Fu B¥ 4 a8 Chalazal chamber
endotesta continuous Chalazal chamber and Chalazal chamber and and chalazal mass absent,
chalazal mass absent, chalazal mass absent, endotesta discontinuous,
endotesta discontinuous, endotesta discontinuous, endotesta gap filled with
endotesta gap filled with  endotesta gap filled with  parenchyma cell group
parenchyma cell group  parenchyma cell group
SHERL 1 R4k 7 Absent —ERG4 RAR) KZ | ZAlR, RiEh 2-17
Perisperm Cells in one layer Cells in 3-4 layers FE4Ha Cells mostly in one
layer, partially 2-17 layers
HNEREEY o B, R KB RYE, AN Bk AR Rk, SEm
Endosperm H A i Massive, with B OBEEMEE Well-developed, with Well-developed, with
and ergastic starch grains and proteins M it Well-developed, starch grains starch grains
substances with aleurone, starch
grains and proteins
#f Embryo HL, Y Erected, B REUER  HUSB B AR
rarely globose Erected, columnar Erected or curved Erected, columnar
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HENEAANEEF4RA SR EFERE L
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CC: & 5 = Chalazal chamber; CM: & g3 Chalazal mass; EC:
P 3§ Endocarp; EM: if Embryo; ESP: fy i, Endosperm; ET: 4§
4 B¢ Endotesta; HC: # B Hilum cavity; MC: 2745 Micropylar

collar; OP: 3 Operculum; PSP: 4} JE %, Perisperm; SC: ¥ f Seed
coat.

AR I

1-8: Ensete glaucum, 1-7 JALN; 1. B B, SMEA(— 4 ), A
BARAE:2, 3. REAK, EEE EABRREARM K HAY
;4. ATIR B R B E R AT : 5. B AR B0, o
R SMNERFMAER 6. TERE; 7. 7~ E KK, RS LEM
PR 8. b BT

AR I

1-8 K447, 1, 2. Ravenala madagascariensis; 1. BRHL.X , "B L
AL =GR 2. BB, MR 3-8. Heliconia faranmansis; 3. ¥ f
WRE: 4 AR ERK, R, S. BRALK, R REFRE
W, HRHLFMALZGK, 6. RE AR RESKAMNE. 7. € 8K K
ARSI MK, 8 BRFLK M.

Explanation of plates
Plate

1-8: Ensete glaucum. 1-7 are longitudinal sections. 1. Seed coat,
perisperm (one layer of cells), endosperm and embryo; 2,3.
Chalazal region, showing chalazal chamber and chalazal mass,
sclerenchymatous cells of the seed coat in chalazal region; 4. Endotesta
with thickened inner anticlinal and inner periclinal cell walls; 5. Seed
coat increases in number of cell layer; 6. Seed coat; 7. Micropylar
region, showing micropylar collar and operculum, hilum cavity; 8.

Mesotesta in transverse sections .

Plate IT

1-8 are longitudinal sections. 1, 2. Ravenala madagascariensis;
1. Micropylar region, showing the absence of micropylar collar and
operculum; 2. Seed coat and perisperm; 3-8. Heliconia farannansis. 3.
Seed coat and endocarp; 4. Enlargement of endotésta in Fig. 3, showing
the palisade testa cells; 5. Micropylar region, showing the sclerotic plug
and the absence of micropylar collar and operculum; 6. Chalazal region
showing the discontinuous endotesta;, 7. Endotesta in chalazal region
showing the endotesta cells tangentially elongated slightly; 8. Endotesta
in micropylar region.
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