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Studies on the ages and annual growth of
Huperzia serrata from Hainan
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Abstract: Huperzia serrata is well known worldwide because of it’s Hup A. The requirement of this plant is in-
creasing rapidly. It grows slowly in habitat and its wild resource storage is limited to meet a need. Now the cultiva-
tion process has not been established successfully. So it is necessary to study further the biological characters of H.
serrata in order to protect the wild resource and cultivate in plantation. Then the authors investigated the natural
populations in Bawangling Nature Reserve of Hainan Province. The investigation items included mainly gemma lay-
ers,distance between two adjacent layers, plant height and environments. The results showed gemma layer was an
important factor to make sure the age of plant because it presented on top of shoot annually. The average height of
gemmlings for half a year was 1, 42 cm,and the young plant grew for 3 years to 7. 94 cm high on average. But the a-
dult plants grew annually from 2. Ocm to 2. 5 em longitudinally. Therefore, the age of adult H. serrata plant from
gemma was leaf layers + 3 according to the plant height and gemma or gemmiphore layers.
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AE B R RS IE M, LR IT BB HERR (AD) I ED
Yz —(Ma 4,2006), BEEXN AEREHREOE
ARBYEFHEM. EMEFRE—RREAE
MR RBBEZHE M. ATE T REY I £ R
SHRBLCREEZ M2 AOBKSHESMRET
BB ERERERE, KB THERERRA
PRERFEEERLAEBENERAEHRT. &
AT AR, 0 B A BRI B R RN, R B K
%, HTFRERH.CHARTHAEREMALSE
ST, BA B I AL, FRIERA K, B8RP
RE AR EUBEHSTRROES,
2002),

BE20#2 70 FREFHKTHBEAL S
MR METREALYHH I REERE
LHRNGAH PR TEMNETAERAEER, X8
SHETFEM. KEMEPEWF(ELE, 1981
Zhang %,2000; ¥ 4i¥i,1982), EFEH,BEA K
FEAGTROVESE . HEHEEFTESNH, H
RABEAFLHEZ EREROES EBEY
HERFETFETH(RES%,2005), EKIFEEZMW
MY RMNE, BB ARG AEENEKR, L FE
BASEFEER. MXRBPEAREHNERES
E#GHNAR. OCBASEENREEZRUAE,
B XA, R EMHERRABRERAECRE
SEBOUHETEH B ER (Ma %,2005; LIC%, 2009;
K B%,2006) ,{H5| X F 22 R A R EH M REPR,
AEBFEREAEPNEERK. BEATHZ
NEARZYILELRAROREA, NEEE
KNEHHEE. BE, G RREAEEYRE
ABFEE, BRI B % 35 9 R LM 5 B (Tan 4,
2003), ATITHE N T X HE R AT/ R. EHE, X
BHEARZRHERA, B EREMK, EEFEFR
REMBTE. FERRARNBD  HEEAHAEE
MBREERTERR, FREGRPSEFTHRDC
RBAE AT .

EILVE, g REEATEREROHARE LR
SR, A RAREFHTREEHE(UWBERSE,
2002), FIA A FRATH#T A THEEE (EHE,
2007), LAZE MU BB b1 kL 3G 57 5 B (LT 4,
2008) B HATH XM IFHAR THEML TFERRH
B. MaZo06)IE IR ERFTRREMRERE
BRBMEEFR, BRFENLFRARS. Bk
HRT, LA P RO T8 SRR MERE i e f o, A T8

H—-EMURY, K - ANEEREETHRZXX
RBEFEIEACHNET AKEERN TR REX &
AHRENER, MRERKSENS, XPRNEYE
KEMRWEE, A THRBWARIE, KERR
TG, B Z R NTTRBEER
. RENBEAMEGYMA T —%B5, X
RIBHE Y KW G ¥ (Huperzia javanica ) EE KB
B9 (E /NI, 2007) M1 A M FE (Lycopodiaceae)
YA A O R BF R (Primack, 1973) %, {2
EREVHEMFERBEREYMEIFEEZSR.

FRR R AKREETENRRXNEAT#
ZHEPEYFEE HEXRWEBEAEERRRE
EEXL., BREENESEF IR ARARPRGKE
ARRKRBEEST THANEFRAE, LABHAR
FHETHRREALHBEFAEKE, FASEFRIE
RAVHRERFPMEFARS THETTEM.

1 MR 5%

1.1 R
BHEELEFERBRBPRMTF 18°50'~
19°11" N,109°03' ~109°17" E, &4E5Wg ¥ M
ZRNSEEW, BEHEATREZS WENGE 5~
1008, TN 10 HEKF 4 A, FHKE21.3°C
A VEHETRE 1750 mm £4. AEEBMYT
IR 1 300 m Ab B LU b F SR B BRI R I B
H10°~15°, KEFRAHRKE, LRI R., 4
HEYMEFTARZHEARE FEBHRR (Quercus sp.) .
E B & (Ternstroemia gymnanthera). & 8 # B8
(Rhododendron klossii) ¥ g ¥ (Pinus fenze-
liana)SHY, ARABRFE N - SLEREMEE
Y.
1.2 5%
12,1 skt WEACIZFELURKEY,
B I R ERHEF, A K T B TR A
HEEMEHSE. FEFRMEKRERHBEIES
FHE AR I FEUARFRSE) Ok ERH
B AL T 40V AN BLBR 22 (8] B AR ) B BUBR (= AR T 3R
MK . WRASFRSAER TR, FREFE
FER 3~4 BF=EF 4R, B0 808 ¥ HFE
REA L AR B AR, FREFR-BTAKE
b, “ERBEBEMBXR.FRBES, FERE
FEbk b 8RB , BRI 2F B 2% 23 46 2 A W bk o
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BB IR E . IeAh, AR Rk B FIRB L E R R
% M4 (gemmling)

2008 4F 12 A F 2009 £ 4 AX @G HEEAE
FABEPRAFRNSEERSIBHITT 6 A
BRI, 1Y 58 62 MR B & BE A, TS DAL F
B R= (3 fh)/ (3£ ot b HERE B S,
Nh BRE. &% REEHTEE N ZEEK
B KR no, no=Hn/(2h), B THBEET%
HH—2, Bk N A7ES bRk B 25 B
LHEREE 2B N=n,+n,

L2.26dwR asBAAE EH 10w R
AEXABEPREYLIRY 0.5 mX0.5 m FHF 36
L AEEREES MRS E H, 31 CGERD

BE A FHCGERERE L. XAERSHEM
SPSS13. 0 1 Excel 2007 B¢ & AbHE, HRiE 1.2.1
ARITERKERKEEMACEYE H, K 2 B F
HER FFHTHFEMTMBE K. R EAER
A eh i e B A A2 AR R A R R AR AL 450D #ATHHR.

2 HRE5aM

2.1 BAEHERKBRHRE

WIER 1A, 62 HAERKEFHSE & E M
FHMER 1. 42 cm, FRAEZEN 0. 43 em, REFE A
BERBHMBHREIYEERN 7. 94 cm(BE 2),4E it
B HEREEA R 3 E,

x£1 EKEENHHBSTESHE
Table 1 The height and frequence of half year old plants

I H Ttem

{8 Value

& BF Height 0.5 0.6 0.8 0.9 10 1.1 1.2
J3 B Frequence 1 1 1 1 7 8 7

1.3 1.4 1.5 1.6 1.7 1.8 2.1 2.3 2.5 2.6

Bl wmEAERAFRES
Fig. 1 Morphology of Huperzia serrata

L — WA 2. 2K a,by e HEFE CHRAT A IR S8 (0 256 7 Az Bed 35 A0 50 B0 1502 24, ) 43 R 408 9 408 2 4 ) 9 B 380 A 3 46 CF D AT BED .

1. first branch; 2. second branch; a,b,¢. gemmiphore(gemmiphore with the same letter bring in same period(the same layer gemmiphore) ,

gemmiphore distance is the space of two adjacent gimmphore layers).

2.2 EHRERKEMELERE

221 HAEKXH BRABPIZHOBHEY
(B 1:1,2), M7= A F 4 B IR, 2F M0 9% 5 3 46
(B 1:a,b,c) AT FR B FAABR L 804F, 746 5 H T ik
BRRE., SFEEK—-BRTEF 2~4 A THEK
D=L MR EMTBEANE, K. ROFY 1.5
cm 0.5 om, Bl /5 =4 R I, BB E PR A /N
(K. RAP4H 1.0 cm F10. 3 cm), M H 4 R

RN AN LA ROR TR E, BETEE I~
12, AFEOZRERHFTHEA, 12 AERF]
ABETRFH.BTHE. MFREET 8~10 A
BB vE > 200 A THRAE, AR BB EK. F
ML vE J5 27 AR B THEBR B

222 HRFAKE SZHHEKBETETFH—
Ko REERBHNFRBFETERR BFHCE
MOZBEMRNAT ZEENRFES AR ZEE. XA
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B SS2 AFERESRAT T ESVMEER
B ERNE 2,

BWERARABRETREALERERYRE
7, MKkESEERBEESBREYEEKTEN
2.84 e, B BN EEHEA 3 FHEY
EKBERNT. 9 om, FRERKBAFRE, H
WKIBER K. BELHT 1~6 EFERAER K
BRSSPI :2.41.2.39.2, 21.2. 06,2. 46.,2. 42 cm
(B2 hH2ts 1~6). NFRE-BREZFELE.§
FHREKYEERATABEN.3EM4EH
KIEE®R /N, 45k 2.21.2.06 cm, EEEHAE
BT BHEEHZRREEEFERGE2,H 2,
XENAREAEFEARKREESL -BLREFLEFER
HEAKEBHNER, XTREEZTHREREKIE.
ERFEBEMERSREP ERYEESIHRHB B E
KRB, T 7= A 3 M 5 B AR ok A A K 2R BE AR
FE. HPE 4 ZHEMNPEKRAEREXNBE, Z
7 (a0 A R A8 B B B, I R R BB R UK B
BEMEREE., HIAWERR RIS NEIERE
MTFHEERLNERTE, IR ARSEMEE—
B EERKETREE B X YR RS &R,

®2 FTEEAEAFESNESERE

Table 2 Variance analysis and multiple comparison of
distances between different gemmiphore(gemma)layers

HFHER B E MM (Sig.)
Gemmae

layers 1 2 3 4 5

2 0.688

0.006*  0.022"

0.000*  0.000* 0.116

0.728 0. 603 0.090 0.010*
0. 442 0. 900 0.370 0.126

o Ul e W

0.460*

. BEMEE(P<0.05); 145 1.2 RFFENHEE; 2.8 2.3 2
HEILEIEE; 3. 45 34 R FFEMEE; 4.5 4.5 B HICHEEE; 5.5 5.6
JZIEFEEEE; 6. 55 6.7 EAHFIEHE.

3 it

3.1 MRAMKRBE

RTFEEERFR, KYLUR—ERATZ¥
BEAMFEERNESEFEETREYNEKRSE
B, AR RRREARNFERZFSFOLE
e AREHEYHKBRNMERE SN ECH W RRE,
E/NHEE QOO B R KAR A 12 2 g it 8 $2 2 27 R =X

2P T AR VBT RR B BRI, IR X BRI HEAT T
W. WIEXARAR, VEH XTI H T E 84 1 I8
RACHBEMTRARE, RATEEALHITR
B SHE BRI RERER.

kRAFHEKEBRBRRHERER, SRFE
AR, T 20T 1 & ML T 78 5 B i
REARBLETREETARNERER. BHEEH
FidBEHETABK, BRERR, WEEH, e
XFEHEBHERBAR, XWHEIFBOLEREMEK
HEGFHFEFHRR 1 FTFEZRUETER
R ERRFEME, REXTHRERRAR
[ R 7 3N oA K BE 2 e K, AR 4 3R
RAGMEREHETRNEEGH IR, FOTEL
BEALRFERROEHKRE FRCGRDER. 2
HEERE RS0 R, X T R 7, i 5 i
W AR MR BRI 0 FFER R 43, TR IR AR
FEEBT SEMABZHEAMEE, 15 2ME
ARBEHE P AEHE SBHMAES (Ma %,
2005; 3P 7K R4, 2006) , H R HHIE R O KRR,
14 RO P A BETE W B A A RAE PR A 22 A 1 i
EALBE FTEIELE - FRROACET S BMK
BRRORBNS, FUB/PMRE AN TEREHAGR
0 v R R R R SE A, R T B SR

E 2.5 F W
S
2 1.5
a —— FHEREE
L-,E 1 Distance of
[y gemmiphore
[@ 0.5 F layers
0

1 l 2 l 3 I 4 . 5 l 6
FIEEH Gemmiphore layers
B2 hraMFEFRERNEERE

Fig. 2 The annual growth height with
the layers of gemma

3.2 BRERKBERXREKE
WEASNEELEBAREY, WEFEF AL
KI0CEU L AREERENEE., FAEBTFIIHE
BB B A K AR B, P2 AR T F R R AE K AERT AR
FELEERETE 2.0~2.5 cm 28, RN FEE 42 8 B
HER. BXHEKSFEHEKBERAERAS 4.5
BEMEKAKEERTHENRGE 2,B D&
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ARM =LA RE THYMBEFE, BA Y
FERKBBARERK. BE~REOERAE
Woh, RIS F R AERKBEE—BLXRA T RY M
ERENERSE, B EAZ2EFEN RN
FEZ.LERET . HEBE . XMEARRKERE
TR A E R W B LA R BRI
wa T T — B R . WRABTRIE X IR A
FEKBHA AR LA ZYHOFEET. D
REFEREUER N ITHEFEREM.
ENEFEQOODBMR T KIFASHEKRNFER
B X EAE A RBHT T RAE, 15 i KP4 4
KEE 1.5~2.5 cm Z 8], S R A2 AR FE Y 4
KEBE2.0~2.5 cm Z &, Wi B A RREZF, Bl
FEHHRERFOR R CRIRE, TEEHRERS
EHNT7.94 cm. EFERBEVEREE XX
T B R 0 R 55 R T B 22 R o R O T BB R R AR
ER,HE _ENBRER, N RAEFRARR. &
XMATHEALCHFEERKE, AN EFEELK
FBR TR » AT HES L BORR AR 0% 5 X 45 10 K 2 X B A
LR34 E R E = S ERWA R R BN &
g R AR B A IR AR B Z T ML AE 7 R SE
HER,#H—FTHIERNAERFEEN THA
WEMAFFELRE.
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