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Comparative Morphology of Winter Buds in Some
Korean Gymnosperms

Sun, Byung Yun, Chul Hwan Kim and Kyung Sik Kim
(Department of Biology, Chonbuk National University, Chonju)

ABSTRACT

Comparative morphology of winter buds of 16 species of gymnosperms which belong to six
families and 13 genera was investigated. All the species examined except Taxaceae had bracts
and ovuliferous scales in female buds, and the bract was fused with ovuliferous scale in various
degrees. Comparison of the modern conifers with fossil ones in the position of ovule and structure
of bract-scale complex suggested that Taxaceae should be placed in Coniferales, rather than treating
as a distinct order. The disposition of bract surrounding the ovules of Cephalotaxus and Torreya
indicated that the origin of ovules had separate evolutionary line in spite of similar structurc
of female bud. The shape of microsporophyll in male bud was diverse among the species. The
dehiscence of microsporangium was transverse in Abies and Tswga, while longitudinal in other
species. Descriptions and key to the species based on bud morphology were provided.
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Table 1. Collection data of gymnosperm species exami- b Eo] Fole] Y] E FAslL o) vigtoE 2 7
ned in this study ARE sz} sheich
Scientific name Collection data
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Taxaceae (323 Q19 5E 29 da] B mebal 8t 2l ) abake]) 4
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Table 2. Morphological characteristics of winter bud of some Korean gymnosperms

143

Male bud Microsporophyll Microsporangium Female bud Ovule Ovliferous scale

Taxon position, Arrangement Shape No. Dehiscence Position No/  Type Presence Fusion with

No. (margin) Scale bract

GIB  terminal, spiral orbicular 4-7 longi terminal 2 erect absent  —
single (entire)

TAC  axil, spiral peltate 4-8 longi axil 1 erect  absent —
single (entire)

TON  axil, decussate variable 34 longi axil 1 erect absent  —
single (incised)

CEK axil, spiral narrowly deltoid 3-4 longi axil 2 erect present fused
single (entire)

CHP terminal, decussate ovate 24 longi terminal 2 erect  present [used
single (serrate)

JUC  terminal, spiral ovate 3-6 longi terminal 2 erect present fused
single (entire)

JUR  axil, ? ? ? ? axil 1 erect  present fused
single

THO terminal, decussate roundish 3 longi terminal 2 erect present fused
single (entire)

CRJ]  terminal, spiral ovate 4-8 longi terminal 34  ecrect present separated
cluster (entire)

MEG  axil, ? ? ? ? axil 4-8 crect  present fused
single

CED terminal, spiral sagittate 2 longi terminal 2 invert present partially fused
single (serrate)

LAL  terminal, spiral deltoid 2 longi terminal 2 invert present partially fused
single (entire)

PID  axil, spiral orbicular 2 longi axil 2 invert present partially fused
cluster (serrate)

PIP  axil, spiral variable 2 longi axil 2 invert present partially [used
cluster (incised)

PIT  axil, spiral orbicular 2 longi axil 2 invert present partially fused
cluster (serrate)

TSS  axil, spiral pointed deltoid 2 trans terminal 2 invert preseni partially [used
single (entire)

GIB, Ginkgo biloba; TAC, Taxus cuspidate; TON, Torveya nucifera; CEK, Cephalotaxus koreana; CHP, Chamaecyparis pisifera;
JUC, Juniperus chinensis; JUR, Juniperus rigida; THO, Thuja orientalis; CR], Crytomeria japonica; MEG, Metasequoia glyptostro-
boides; CED, Cedrus deodava; 1AL, Lavix leplolepis; P1D, Pinus densiflora; PIP, P. parviflora: PIT, P. thunbergii: TSS, Tsuga

sieboldii.
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c D

Schematic diagrams showing variation patterns in the number and position of ovule and bract-ovuliferous

scale complex of female bud of some conifers. A, Taxus cuspidata; B, Torreva nucifera; C, Cephalotaxus koreana;
D, Pinus densiflora; b, bud axis; bs, bract-scale complex; 1, leaf; o, ovule; s, scale.
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Fig. 2. Floral diagrams showing variation patterns in the number and position of ovule and bract-ovuliferous scale
complex of female bud of some conifers. A, Taxus cuspidata; B, Torreva nucifera; C, Cephalotaxus koreana; D, Pinus
densiflora; b, bud axis; bs, bract-scale complex; 1, leaf; o, ovule; ps, primary fertile shoot; s, scale.
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Fig. 3. Scanning electron micrographs of the female buds (A-D) and microphotographs of longitudinal section of
the female buds (E-G) of some conifers after removing bud scales. A, Female bud of Torreya nuctfera has young
leaves (L) at the apex of bud axis. Note that two ovules (O) surrounded each other by four scales (S) in the leaf
(L) axil are attached spirally to the bud axis directly. B, Two ovules (0) surrounded by scales (S) of Torreya nucifera
are {ree from the lcaf. The leaf is detached and leaves the scar (LS). C, Female bud of Cephalotaxus koreana has
young leaves (L) at the apex of bud axis. Note that two ovules (O) with bract-scale complex (BSC) at their base
are attached spirally to the primary fertile shoot (PS) and three or four primary shoots are attached spirally to
bud axis. D, Two ovules (O) of Cephalotaxus koreuna are embedded in the bract-scale complex (BSC). E, Primary
fertile shoot (PS) of the female buds of Torreya nucifera does not have its own axis, but primary shoot is completely
reduced. As the resulf, the ovules (O) surrounded hy scales (S) are directly attached to leaf (L) axil (<40). F, Primary
fertile shoot (PS) of the female buds of Cephalotaxus koreana has its own axis and the ovules (Q) are attached to
the secondary fertile shoot which is reduced to ovule and bract-scale complex (BSC) (X35). G, Young female cone
of Pinus densiflora hash inverted ovule (O) and bract-scale complex (BSC) which correspond to the secondary fertile
shoot (X 25).
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L xApG 27, %%7}]- Aol #e ARl A4 ojHe
A, A g T afFddrd A3, FE F,
Fr ol A AR w19, 4] 2709 =4u S

od 1 o) -V T(Larix leptolepis)

A%z ol Al g AHRo) A, 7, HaA,
o}l & =uhd, T Ro) "Reke) A&, oF 3070, Al
d; AFAige F& A7y, AxapG 27, T4 #
ol gl vlA|el| A o} maks, FHF el Yok
AA, A vl Tz wjFAaREn 23, $E 3
H el o2 o, 27 2709 EAguF gol= FHL
ELEL]

AP (Pinus densiflora)

AFEZR ol 2dAxg] el 4, eldd,
Er A4, 243, ojgl-e A, 47l; AEAEL 4y,
WAEe] AR, ZFEAG 27, FdA. Zele FEA2
debiel] 1~371 94, @3 =i By, "A4A; olgle
e, oF 157, WA olg; Ei= dFddEo 2y,
AARANe] abE, b )Rl o}4ly, Fol jrog
B, 77| 2709 =46
AAH(Pinus parviflora)

5

ASEF gt A shel A4, W, AT
Er 54 ol 3, 6~77; 2EAYL FFAT A

R, RZAE 2N, FLN. Aok FUA Hekio] 1~
S0 A, S, B ol G, of 1) Be

WP g @) MFEe ok, 247 27
EAu S, el 3e] FL& 24

=& (Pinus thunbergii)

AgE gobe THAS Aol 44, U, W24
T w7 SAe; ol F2 A, 687 2%
A e Y, A A2, 2EA 2, FDA. Aok
FAAS Aol 1~3A7h A4, dE EE e,
2, olle Fe AR, o 18, Ui WY Ze

WEARs 42, slaels U, Ay R
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2 55 2] 2709 A5

Z2 ) (Tsuga sieboldii)

A-§EF. ok 1A Bell AA F& A4, 3, 24
ol &%, 107); EAYL ALd, AT 270, 3
AA. Aok 747 el A, Z24; ok F4¥, 1097);
ZE Ay} 3y Axe VA, a
g, zb7) 2709 A,

=

5 @

W4k JAAE 63 135 1639 Folo] Heto] W
Bejede) G7e Fudsiuch FLEE Wl e )
Fqdo] glglort el BeldE 7 EAE HAY 5

Agem, ERg met £o} viRalse] iy Az
frrel defutch 53] 2ubFpte] B¢ wiFAE o150
gedez F313 TEHAE ¥ EAsYch FERS
ERIAEL A= Fobe TEE vlaiad o, 7
BB & #E AFdel stk ANz} vz}
vl slel Fobe] TEE fAkEhd BH‘I“—‘] 7192 Aii
o AFERE 71—7<l~ AL R veigeh 2FeAe

Zapge) Her) ERTEE ookl ez ?—&%H%M.
g 2EAGE °37H—- avHrRte] AvrE 8T
B 7t AAsh eA SR AZE Gk

Sotel vl el s vheR 2AE Fo N VA2t A
4EF stk
g o & ¥
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