J. Plant Biol. 38(1): 115~119 (1995)

SHORT COMMUNICATION

DAL #FEOIM BER #ER fRES
s 3 HEER

E: 3

E

i

SR BEAE EVEERL 'ICABK BREBLAR LB

-

A A5 g8z @
AEE
vkalEbEE o B wAEL 2ol gkl HAMHE
geto] gl vERTgo), 4XH QL HEOE

of7ke] mEE =g o}
fE7} BEE 3

olgjell = Al EA7|He] &’é‘ﬂzl
ASAch i A 6¥T FHEFL T

A gl HAE Asy) Hitel PSR
WATZ 3 zARYHo2 Hadgn. AeEze) 243 z

7473 glek.
o] 2X59
.‘5},4 xﬂ 1075__—_] &011\47—0 ,\ﬂﬁc o HJ-}\].H'I-?_S]:OE o}-7]- ;&J—z)-

T

orol
u:AA—T—'-

A 6H 2 A 1020 BHE
L2 244z ARG S St

5 AxE FUFl A 427t
9] AAEAL itz oot
ﬁo]z} ottt mAT R A
1y 2 AEARH 42 Sue
W2 glort A 0EdHE

ol Io

=a
m

B M50 o G o199 B6 et AGH0 FARE BAE T e 41080 4455
FRAe S A0l G48EE IR AL TAHY BE2E P ke B B ART
Fool 3 484 Y43 dMATE 2 1Y A3
ZRABY MNAGE KBS FAF0EVE V] 485 dAde fBs Y439 dAT2 2 2399% S48 =
239 ¥A12 ool S PIFANE N TP Al T Ak A5 1R & GRS DS
FEAN dEn AdAon FHAZY RMATEIN AE  AHAY J¥s Nuve fu% BNFE A4S 2
g AT 498D 9 AFst S WHE HolA Hoksri-  2AHAR WS 1 BHE HDFORA FUS 3

vastava, 1966; Srivastava and O’Bren. 1966; Robards and Ki-
dwai, 1969; Evert and Desphande, 1970; Timell, 1973; Catcs-
son, 1974, 1990; Riding and Little, 1986). T+ A4 9
a48Ad s Ma7t YepdthSudhalter e ol 1963; Cates-
son, 1974). olsh 22 HE& 94 F fAS 42 2
AN F& ¥g 43S A B,

e HIEH*E?‘J% she Aoz 2Ed 9¥d B4 &8
o g8 8428 72 g 2] Ha MRS &
2 LE%ELHAmold 1960; Cichan. 1985). @& 23

Ak kel Bomypus(Kato, 1987; Takahashi and Kato, 1988)
5 Botrychium(Kato, 1987. Hong and Soh, 1993; Soh and Kim.

o]

A2 o]

—T=E )

1993) 5 f&4 %““Oﬂ A HAFE e o=
deiA ge SARY Aok AAlAe AsA e #a
AAE 7187 1~ AAS NuRHEg el Romg
s 450 E4o] 44 B ASEE Ao) ofuzt 44
717kt 248 Hole ¥ #42S Az g seR
#3¥HHong and Soh, 1993). Lz} olo] g =lg

*i A A4 Fax (0652) 70-3362
© F=HEee) [4&] 1995

115

[=N-]

a4 Botrychium ternatum (Thunb) Sw.]e #3A] 2
oA 1993 99 130 47Hiﬂ% At en, A5t
Ao 2 10ET AR F#E 4TS 1w’ FEZ2
Agstd HEE *Pﬂﬁ}mﬂr A edT FHs A et
9w A 3EY vlz of) FHEAM hE FHof 3 7ol
H AT Ea A 1087 £95 AsEY 717 7 A6
Ao vlsle AAo] gttt

Fst 2 AzEn Ao #2L g8 H5= 0IM sodium
phosphate £+%4(pH 6.8)2 AH4-8F 2.5% glutaraldehyde-2%
paraformaldehyde 8902 A&oM 2~4A17F AT ZY.
FAg gdoz Az lﬂr—oﬂ AE+E 1% osmium tetrox-
ide oz 5T WAL §~10A7F ZaAAATE 1
21 acetone® & B5A17] o epon Y] Zujstglct
(Luf. 19%1). LKB-V zHd#7|2 #3228 AHgsle] de
TS HAL 005% toluidine blueE EA3 &, Olympus
BH2 #gn| 702 #Fstg1, 524 UL uranyl

f”l



116 Kyu Bae Lee and Woong Young Soh

Table 1. Number of radially seriated tracheids of the
secondary xylem in thc rhizome of B. ternarum

Internode” 4th 6th 8th 10th
Tracheid 7093 15+149 12£132 6+095

“from the shoot apex.
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Figs. 1-6. 6-year-old cambia (Figs. 1, 3, and 5) and 10-year-old cambia (Figs. 2. 4 and 6) in Bomychium ternatum
rhizome. Figs. 1 and 2. Light micrographs of cambium. Fig. 1. Cambial cells (C) lying*between phloem (P) and xylem
(X) are highly vacuolated and flattened. Bar=11 um. Fig. 2. Cambial cells (C) are filled with numerous storage materials
such as lipid droplets and starch grains, and they are expanded radially. P, phloem: X. xylem. Bar=108 um. Fig 3
and 4. Electron micrographs of cambium. Fig. 3. Highly vacuolated cambial cclls (C) contain a tinner tangential walls
(TW) and had a thin layer of cyloplasm in which mitochondria (M). dictyosome (D), and endoplasmic reticulum (arro-
whead). Bar=2 pm. Fig. 4. Cambial cells have small vacuoles (V) and a thicker tangential walls (TW). and they contain
lots of starch grain (Sg) within plastids and lipid droplet (Ld). N, nucleus. Bar=18 ym. Figs. 5 and 6, Light micrographs
of histochemical localization of acid phosphatase. Fig. 5. Dark precipitations of lead sulfide deposited in the cambial
cells (C) between phloem (P) and xylem (X) at the éth internode show a strong activity of acid phosphatase. Bar=11 um.
Fig. 6. Precipitation of lead sulfide in the cambial cells (C) at the 10th internode is invisible. Dark dots within the
cells between phlocm (P) and xylem (X) are starch grains. Bar=10.1 ym.
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Ultrastructure and Histochemistry of Determinate Vascular Cambium
in Rhizome of Bofrychium fernatum

Lee, Kyu-Bae and Woong-Young Soh'
Department of Biological Science Education, Chosun University, Kwangju 501-756, Korea, and
'"Deparment of Biology, Chonbuk Narional University, Chonju 560-756, Korea

ABSTRACT

In order to clarify the relationship between the activity and age of vacular cambium in
the rhizome of Botrychium ternatum, the cambia of the 6th and 10th internodes from its
shoot apex were compared ultrastructurally and histochemically. The cambium in the 6th
internode had two to four radially arranged cells in each row, and the cells are radially flatte-
med and had thiner tangential walls than radial. The cambial cells were ultrastructurally charac-
terlized by the presence of a large vacuole, few storage materials such as starch grains and
lipid droplets, and various cell organelles such as mitochondria, endoplasmic reticulums and
dictyosomes in cytoplasm. On the other hand, the cells of cambium in the 10th internode
showed irregular arangement and somewhat enlargement in radial plane. The cells were filled
with numerous storage materials and small vacuoles and had few cell organelles except for
mitochondria. In addition, the activity of acid phosphatase appeared in the cambium of the
6th internode but of the 10th. From the above results, it is clear that the vascular cambium
of the 6th internode was active and that of the 10th was dormant. Thus we reached a conclu-
sion that the rhizome of Botrychium ternatum has determinate cambium.

Keywords : determinate vascular cambium, ultrastructure, histochemistry, Botrychium terna-
twm rhizome
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