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Growth Pattern and Phenology of Mankyua chejuense
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Abstract - This study was conducted to analyze the pattern of growth and phenological characteristics of Mankyua chejuense
B.-Y. Sun, M.H. Kim & C.H. Kim, which belong to the Ophioglossaceae family. M. chejuense asexually reproduced using
rhizomes, and a clone of the species grew up to 52 cm based on root growth and new leaves was produced from rhizomes.
The development of leaves were divided into four stages; leaf emergence-separation and growth of leaf-sporophyll
maturation-senescence. Most leaves emerged in July and August with high temperatures and precipitation and most leaves
reached full expansion during September-October and died during April-May next year. The life span of leave was 10
months, from July to April, and the start of leaf senescence varied depending on the habitat environment and this might
result from micro environmental differences among the habitats.

Key words - Mankyua chejuense, Ophioglossaceae, Rhizome, Life cycle

M o 1997; Strandberg, 2003). £3], 11A}]ATHOphioglossae) 2]
o] srerekAe 2lo] WA, ornt EAle] B WA,
IS S, 9| et 5O O R o|Fo|x|w Y gl A%
A7)= Zof W} o} 2 tHJohnson—Groh and Lee, 2002).
IARANNE AN AR (Botrychium),  WEILAR AR

G A= B ANlife cycle)= AL, H-9-A], A=,

7HA B At ZAA 50 Agghe = A, o] o
of T4 EAE o} 3 S B ool o
=9 A oigt At Thekst R AES] 8R4 T (Ophioglossum), AFTARIAE Mankyua), Helminthostachys
oA 2] | 3sk2 EAlof thal A (Sheffiled and Bell, 1987) S 47f9) 408 FA FEE W (Smith et al,, 2006), =Ujofl=
H| 58] FTols 59 HES 93 /A S0 st A5 HeminthostachysS A 2|3t 340] B33} QJth(Sun et al.,

oxl > % i

i

=407 o]20j2]1l QJtHAnderson and Cariveau, 2004), 2009), ©] & AFAIR AL &8h= AlS AR AN Mankyua
SHH, A SRR TS AL Hhotof| A A|ZLE]= Al chejuenseB,—Y, Sun, M.H, Kim & C.H. Kim)-& o B11

W ofyzt sljuitt 2 EARE k= THEA ¢l 7] 5 Al Aoz A NAACR HEEout HEsly 9lo.
& 2k, ol w2k Adshy E4do) = A yehdthArens, (Sun et al., 2001), 2742 o]-&3to] AABIL o] 2H o] 2|
2001; Chiou ef al., 2001; Johnson—Groh and Lee, 2002; Lee et 7} 2HAIsHe] o]53) Eol A|E0] glojR=s TEA AEo |t}
al., 2008; Lee et al., 2009a; Lee et al., 2009b; Sato, 1982; Sharpe, (Hyeon et al., 2010),

A ARIo] dih 17 AR A o] A0 R 1T

T o] T B o 2lAx] 0] AlEA} 3l o
WAKXKE—mail) : daram@forest.go.kr d o] F <23 B AR ef A el thet A (Hyeon et al,
© 2 9e|x]o] MEAEL (AhT=AHEA SN0 1o, oj9] RHEIY SHE YUY

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



HEEHIGE Korean J, Plant Res, 27(1) : 095~101(2014)
2010) 2 A R) 2] AlABof| st A-L(Hyeon et al., 2011)7} A1
PEUT FHEAS BT ABEF 917 Frjo] et ol
THSun et al., 2009)7} o|Fo R ot AlF=ILAFE]pFO] AL
A5 S0 iz 7 ol o177 gk s, S,
B AR} So] o) AEnAtelake] EA} 274L o] g3t W
Aofl thigt A7 AL ot oA 7] A AR A+

X&

T gl Aot} whebA, B o s AlFualejAke] HuE
F2 o] AsHte] A Fefet AleAEsH E4S vtof
st ket
Mz A HH
Az A ) A% P
AaAeltel A PelE seksl] 1g 2ARe 201
11490) 12-E(clone) 8] AFAARS: o= o] Fo|Hirt,
A el T2RS 9Jsto] 2ALS 33 R AR R oF
=5 At 2 AAT ¥, 22 A9 dojek 273 ] o]
WA, 227 Aole] S Wele] o] 58 2

A9 FeE A ekel i

Table 1. The underground part characteristics of M. chejuense

Length of  Diameter of Length of root
rhizome (cm) rhizome (Inm) (cm)
Maximum 43 35 17.0
Mean 25 £ 0.7 2.7 £ 0.8 11.5 + 3.0
Minimum 1.6 1.8 7.3
600
[ >0t (mm)

——temp(°C)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 1. Average monthly temperature and precipitation from
January 2001 to December 2010 on Seon-heul in Jeju Island.
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Fig. 2. Growth form of M. chejuense. A; thizome B; leaf scar C; leaf bud D; petiole E; root.
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Fig. 3. Phenological stages of development in M. chejuense. A. Appearance, B. Separation and growth, C. Maturation of sporophyll,

D. Senescence.

Table 2. Appearence rate of M. chejuense leaves

20 Jul 25 Aug 26 Sep 29 Oct
Average(%) 57.7 £ 9.2(16.2) 26.4 £ 10.9(5.5) 142 + 5.6(4.5) 1.7 £ 1.1(0.3)
I A 59.2(16) 11.1(3) 29.6(8) 0
B 76.2(16) 9.5(2) 9.5(2) 4.8(1)
I C 21.4(3) 78.6(11) 0 0
D 85.7(30) 11.4(4) 2.9(1) 0
I E 52.6(10) 31.6(6) 10.5(2) 5.3(1)
F 51.2(22) 16.3(7) 32.6(14) 0
[ ~1III; habitats A~F; investigated site, ( ); no. leaves.
50 ¢ mlength(cm) Table 3. Senescence rate of M. chejuense leaves
e next year

40

30

20 |

10 |

0.0

Jul

Sep

29 Nov. 30 Dec.
29 Jan. 28 Feb. 30 Mar.

Av(f/ra)‘ge 22+15103 +3.6589 +49235+3952+23
0
[ A M) RIQ) 65205 2170) 0
B 0 0 66.712)  33.3(6) 0
L ¢ 0 69209) 154Q2) 1540)

D 8.6(3) 17.1(6)  54.3(19) 14.3(6) 5.7(2)

E 0 21.14) 36.8(7) 36.8(7) 5.3(1)

F 0 14.6(6)  61.025)  19.5(8) 4.9(2)
[ ~I; habitats, A~F; investigated site, ( ); no. leaves.

1

Fig. 4. Sprouting of shoot of M. chejuense.
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Table 4. Summary of phenological events recorded in habitats of M. chejuense

) I I m
Site

A B C D E F

Peak no. leaves 27 21 14 35 18 43
Peak date of no. leaves 26 Sep. 29 Oct. 25 Aug. 26 Sep. 29 Oct. 26 Sep.

Peak leaf size (cm) 6.0 6.1 6.3 7.2 6.2 8.2
Peak emergence date 20 Jul. 20 Jul. 25 Aug. 20 Jul. 20 Jul. 20 Jul.
Date of first senescence 29 Nowv. next year next year 29 Now. 30 Dec. 30 Dec.

29 Jan. 29 Jan.
No. leaves completing season span 23 18 13 35 18 41

[ ~1II; habitats, A~F; investigated site.

Fig. 5. Life cycle of leaves of M. chejuense. A: leaf bud, B; emergence of the leaf, C~ D; growth and separation of the trophophyll
and sporophyll, E; maturation of sporophyll, F; senescence of leaves.
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