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Rhizome growth characteristics and age
determination of Rhodiola fastigiata
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( 1. College of Life Science and Technology , Central South University of Forestry and Technology , Changsha 410004, China;
2. Research Institute of Plateau Ecology, Tibet Agriculture and Animal Husbandry College, Linzhi 860000, China )
Abstract. Rhodiola fastigiata is national second-class protected species and in approximately endangered states in Chi-
na. Increment in length and diameter of rhizome per year were measured using vernier caliper(IP54 type)through observ-
ing the scape rings formation of R. fastigiata in different altitude areas of Tibet Sejila Mountain, and then the growth
characteristics of rhizome were analyzed to determine the age. The results showed that; R. fastigiata {form one scape
rings in the rhizome yearly,{urthermore,there was no significant difference in length and diameter of rhizome increment
at different years, whereas with the altitude increase,increment in length and diameter of rhizome per year was declining,
The R. fastigiata’s age could be determined according to the rhizome growth characteristics, combining with the length of

the rhizome. So this result could lay the of foundation for further population structure and dynamics study of R. fastigiata.

2009 4 11 H

Key words: Rhodiola fastigiata; rhizome growth characteristics; age determination

T T B 32 i A K A B 9 OB 18] R 1) A
KAFHE , LA K 3= T 88 3= 5l b A9 W EL 2544, i J7 1 A9 BF
REBE P T LM, W R (Dimocarpus longan)
(BB R4, 2007) . £ KR (Tumarix ramosissima )
(HBFHES,2009) 5. MPNMEFRIIE R FTHEY
PR R S R B, B AT Y HE TN R
R E BE X EFERA, NEMERKSENAE
SRARTIMEAE R T T 9 B 55 R L SCRRRGE .

WA, 2008-10-13  {EE B . 2009-03-17

¥l 41 3= K (Rhodiola fastigiata ) } 5 K #}
(Crassulaceae) ZI. 5 K J& (Rhodiola) GESERKFEY),
AR EEESHETHEOBIAK GE AR A
KIRH K, FE IR B FE 070 TR = B A )1 (RAE
£i,1985) . EEA KR THFIR 3 300~5 400 m KR IE
WDKK, BA SRR ES HE 48, B 4E 38 RHM R
BERE % BRI E RS, R MRS EEY)
Z—. KWL R REEZKSE Ml R RiPHE

B&WME . MFESHMPII “973 110”7 (2006CB708103) ; VHMARZL i 1 AR R E ZEFSM P2 MBI TE (2006-2010) [Supported by
Important National Basic Research Program of China (2006CB708403); National Field Scientific Observation and Research of Alpine Forest Ecosystem in

Linzhi of Tibet (2006-2010)]

EER A M4ES) (1963, B BT EFF A B8, E BN EF 5 R LS PR . (E-mail) xzzhengweilie@21cn. com,

* R # (Author for correspondence, E-mail ; tibetlj@ 163, com)



6 34 AT . KRWARKERE RS FRAE 733

Y1, BT XA Y R B O BE T R AN A SR A
I, BRIBFIATYMLER R, L TEARSGER
%,2004), HTHAFEZMAGHYE BXEXRE
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1 #F 503 KB

WF 5 DXL T PG AR 2 1 L Rk A 25 AR 8 [ 2K
S DT 5T vh B 7E A PO IR 4L 10, R B Ak
XA G, LR ARFERNBEREFHOHRX,
ZREBERBOESLERFTEEEURE,LBE

R TRESY. FRE-0.73°C.&FEAT AP

SR 9.23 C,&EH (1 B FHRE-13.98 C,#%
AR IR-31.6 C RInRmSIE 24.0 C, FHH
BB 1 150.6 h, H BB E 433 26. 1%, H BT HUR R
A2 A)#151.7 h, BEEE RN 40%., FEIHHXE
1R 78.83% ,4EHFE/KE 1 134. 1 mm,ZE R & 544.0
mm, &5 FEH K B 48.0%6,6~9 A ATWE, 5 &5
REKER 5% ~82%, K 8 AMEKEZE, ¥
294. 2 mm, i SEREKH 30%. T FELILHLEE
AR AR £, pHE N 4~6, L ERE, T
B R, ZRFEEERE TR, 28
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B, ARLHFFHEY 1091 F, KEF 103 F 475
B H BT 2 B 7 )R 13 #L BT A 101 FY 468
JB 1078 F, A FEHA LM 01 B, IR o mER
309 B FEE 5 8 R AR MR LBl ik 12. 4%,
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M, B 2 R b S 0 R A AL O IR I D SRR MR L
BRREGE FEME EE. LR EMER. T
SRR CEMEEERREEITEE EERRE,
MR RR AP EDWERFHE M RELD
RRM Bk 2002~2006 F P R ERNH @ ERKEME
ERERERE S NEA 17~30 MHELZERE
ERLI TR R AR BER KR BN &K
., RAEXENONERHEERBILELE L.
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1 EHMEERB.RERKEBEEGRERENN

I X 4 BREAM KL R/R S FREFH
HMEAERKE RBREKESWERRY SHMEKE
FE 0.76~1.65 cm ZJA], £ 2002~2006 FFEH K FH
HMRARKBERERRABE R2REKERE
0.75~1.08 em Z A, EBFRZ R AR E(E 2D, #
MKBOFRMEE S ERNBREREMEA K
BHEMAMBEN.

32 FABHTERMEERBNZEREERMESN

HFEREERFEARE, EhEnEREME
AREARRE. ERKEIRRXREMMAKEEERK
4070 m ALK HEE WK T =, BHRRELO 7K
FEHimAE KB (Fa =32, P<0.0)HB4EKE
(Fy200=15,P<0. OB EBFTREBHE G2,
33 FHMEERBERKHBNERESH

P bR R MM LR 3. FHmAEk
BERKMBIANEREZERARE (P<0.01,%
3),5 2002~2006 Fa) B EKBEFIFRERFBE
R B HHAERKT RN EMEMmMEKE
HXTFRE .
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ERHER., RERBARIXMALERBERERFS RAEMNBEEREONE, BFIMEHEFEHARM
BERLEHETRRBEEOBANMEERS, AERARELRINMENFTHAZELREH
REFERFEFIMAERE, ENETHRBY  MREERERNREY S F, FUETEFRNE
DA K BEAY AL b, B R BRI B vk R EFM S &, BOVZke s R, U ETERA
BAAN BRZFEZBTAMTFHEABIHMAS SERTLATEREER MM MEEBHFEK
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Table 1 The community composition at altitude gradient

B3R (m) GHE s BRI

Altitude Latitude longitude Slope Community composition

4 070 94°42. 711" E, A LR B ALK (Abies goorgei var, smithii) /NE 858 (Aster souliel) AT M F (Primu-
29°39.185'N la chungensis) 7 1 K% € (Clinopodium repens) £L Y & ¥ (Carex haematostoma) ./ i §
PR (poa litwinowiana) (B E #§ (Anemone rivularis) B8 (moss) %, WM PYHEE=1.1

e, EYREE=1.3 con, FEFEREE=2.2 con, HHE A K =0. 4,

4 180 94°42. 611’ E, BH 3% BRK B ¥ (Abies goorgei var, smithii) I8 4 2 & (Ligularia lamarum) , 7 T 8 B K
29°39. 270’ N (poa litwinowiana) % £F Y 8 E Bk (Dryopteris discreta) K4 F & % (Anaphalis bulleyana) |
L1 W B B (Carex haematostoma) | FE 25 XT ith B (Juncus ampli folius) .3 0 # ¥ (Polygona-
tum cirrhifolium) WL B E (Viola biflora) . L BB B (Cacalia pentaloba) JB B K IE
(Anemone demissa) , X #1523k (Aconitum creagrorphum) . E# (moss) %5, WGP EE =
2.7 em, BEYEE=3.6cm,[§HRBEEREE=3.1 cm,HHE=0.6,

4 290 94°42. 530" E, FH 3% 75 ¥ M (Sabina saltuaria) . E W 45 ¥ §8 (Rhododendron aganni phum var, schizopeplum) .
29°39.316" N ZFRTAR T 3k 35 (Cremanthodium plantagineum) | 3§ ¥ (Rheum nobile) , 13 & 77 ( Cassiope
fastigiata) LI MEE ¥ (Carex haematostoma) . F B K ( poa litwinowiana) . & B (moss)

& FEHPYEE =09 cm, W EYWEE=3.5 cm, R ER B =0.57 cm,HR A E =0.5,

4 380 94°42. 450" E, B 3 F R (Sabina saltuaria) W T W B M S (R, aganni phum var. schizopeplum) , F ik F 3k
29°39.418' N % (Cremanthodium plantagineum) 35 3 (Rheum nobile) 1 W 5 B K ( poa litwinowiana ) .
A A3 (Bergennia purpurascens) .34 5 (Cassiope fastigiata) L1 Mg & B (Carex haema-
tostoma) B8 (moss) %, HHEWEE=0.5m, HiZYEE=2.3 cn, HEFEEF =
2.0 ecm, R =0. 4,

F2 KELABEXFHAEKRE CERKBRERZERYSH

Table 2 Increment in length,diameter of rhizome per year and differences cross years in 4 altitudes

3 EHE A KB (em) ZAEKE (em) B} .
w o PTOEO my Cemme 2 4 e 2 TIREIAE Se b
Altitude (number) Years Increment in Length Increment in Diameter I D
Mean+SD Mean=+ SD ‘
4 070 4(15) 2006 1.6240.52a 0.9340. 25a
2005 1.6540.49%a 0.9840. 25a
2004 1.61+40.55a 1.00+0. 26a 0.98 0. 45
2003 1,6340.57a 1.08%0.21a
2002 1.52+0.62a 1.0640. 20a
4 180 4(12) 2006 1,4340.60a 0.8240.25a
2005 1.48+0.59%a 0.87%0.27a
2004 1.5140. 55a 0.934+0.31a 0.99 0.62
2003 1.53%0. 54a 0.9640.31a
2002 1.4440.52a 0.9940. 32a
4 270 3(8) 2006 1.184+0.61a 0.73-40. 31a
2005 1.1140.52a 0.75+0.27a
2004 1.2440.53a 0.7640. 24a 0.63 0.99
2003 1.30%+0.59%a 0.7640. 22a
2002 1.5410. 60a 0.79%0.22a
4 380 5(11) 2006 0.79+0. 30a 0.7540. 2%a
2005 0.73+0. 29a 0.80%0.27a
2004 0.6810. 26a 0.87+£0. 28a 0. 81 0.82
2003 0.81+40.39 0.8610.27a
2002 0.82+0. 29 0.8340.23a

¥: LDAFHAARBENREKBZEEZREF KL, MEERATAEHATFERERSRATEEEFLERN.
Note: L and D are the significant difference in length and diameter increment of rhizome axis per year at P=20, 05, there is no significant
difference among the data with same alphabet in same altitude.
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#3 ERKHEANEEERKEERESN
Table 3 Differences analysis in increment in
Length of rhizome with many years

EHFERE PHAE BEXE S/ME FEhrEEHE
Years of Mean Maximum Minimum t P Sig.
rhizome (cm) (em) (cm) among years

29 1.7 2.1 1.2 37.8 <C0.01
20 2.0 3.2 1.5 22.3 <0.01
17 1.9 2.5 1.0 19. 8 <C0.01
30 2.8 3.2 2.2 57.7 <Z0.01
19 2.5 3.0 1.0 18. 9 <(0.01
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Fig. 1 The rhizome of Rhodiola fastigiata
OFEMmAEKEQREKEORUIES

@Increment in length per year@Increment in diameter
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