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(R R A ARl 22 e, AR R B A LR st s, | N R A 2 R SRS A M I A S s %s, T/ 510631)

TE: N TN H YA K E 32 (Caulokaempferia coenobialis)% A1 BE M AR X —RER AR BRI A G N, o HAS B 40 A A
AFVESER AT TCHEAT TP ECAIT T . SREW], EAREAIKI RS, WA REEMIN TR E KN AR SIS A 4%
PEF, T A TE 1 AR O3 BE BB BN (<13%) o FESRAE R 2 S M AR 0 Bl o, ARZEATH: 1 L B AR (24.22%~
43.25%). FECLRALIG AR RORIEE, O TR m SRR /0, SRR Ay O B L E R TOLRER R, T 2>
Pie2e MR 25 1 LA A0 B AR T 2R AR R o BEE IR HERS , SAE R 2 A0 70 FE (1 LG AN o, 310 SR IUIE 1) B K AH
AN [ o ) R P2 W) B8 A6 KR 2 0 O 4 A B AL A RO LA 50 S 2 2 e, RN FLAE B 20 E VT RS2 B DR 3R 28« MR /N5 R
YR ENRE LR B RDE A, TSR BOAE 22 RGO RO ARG, 78 B IEAN R B MR BN [RLE A K
KE, HPGERBUNT 40%. I, SEAEKE 22 5EA RO 7 HAE A [F) A2 85 1 2R W 7 C DA S A BE PR 22 R R AR B8E, 46D
LRI ST M RESE e ) R W 0 C O PR AR ZE ) A 0 70 C DA e R U A SR IR 70« B8 AR b 38058 B8 R MR RO 2B W o B v
1% 87%LA L, AFERIAAE TR R IR AR FE TR S PR FFARAE o X AH EETHSRME, — 7 T 8 TR A AR B8 T ASRAG S 2 (B0, 55
— 7 RS E A B I 58 AT DAORUEARE R AE 2L, A R L W DA S 4 0 A B X — R U B = ) 2R 85
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Research on Reproductive Allocation of Selfing Plant Caulokaempferia
coenobialis in Different Habitats

LU Guohui, WANG Yingqiang”

(Guangdong Provincial Key Laboratory of Biotechnology for Plant Development, Guangzhou Key Laboratory of Subtropical Biodiversity and Biomonitoring,

College of Life Sciences, South China Normal University, Guangzhou 510631, China)

Abstract: To explore the ecological adaptation of selfing plant Caulokaempferia coenobialis to the special habitat,
hanging on rock walls, the reproductive allocation in different phenological stages and different habitats was
studied. The results showed that in the process of reproductive growth, the biomass allocation for vegetative
growth of C. coenobialis was overwhelmingly high, while the biomass allocation for reproduction was relatively
small (less than 13%). Of all the modules, the biomass allocation of rhizomes and leaves accounted for the larger
proportion (24.22%-43.25%). In population with weak light, the biomass allocation to leaves was significantly
higher than that of population with strong light to obtain more resources, while the biomass allocation to rhizomes
was significantly lower than that of population with strong light. With the phenological phase, the reproductive
allocation of C. coenobialis increased and reached the maximum at the fruiting stage. There was no significant

difference in biomass allocation to reproductive components among different populations and different years,
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suggesting that the reproduction allocation of C. coenobialis might be controlled by heredity factors. Individual
size and rhizomes biomass significantly increased with linear function of isogony growth, while there was no
significant correlation between plant size and reproductive allocation in YTH population, and they followed the
low of isogony growth in SP and TTD populations, but the coefficient of determination was less than 40%.
Therefore, Caulokaempferia coenobialis could effectively adjust its biomass allocation in different habitats to
adapt to the special habitat of rock wall epiphytes, and increase the biomass allocation of leaves and reduce the
biomass allocation of rhizomes to improve resource acquisition ability in populations with weak light. As a whole,
the biomass invested in vegetative components accounted for more than 87%, and that in reproductive
components remained stable between populations and years. In this reproductive strategy, on the one hand, higher
investment in vegetative components can obtain more resources; on the other hand, stable investment in

reproductive component can benefit generation of the population. The coordination between each module can

better adapt to the resource-poor habitat of rock walls.

Key words: Caulokaempferia coenobialis; Allometry; Breeding; Life history; Light; Reproductive allocation
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FEA) D6 TR A IR L T BE W) ) R VR 70 1T, A BEIA B i
R sRms . Rk, ARGEIE AR AR A Ok R
DA B A4 T An if 7 JFG AR B 23 T L@ N ARy RE A A A
55, RAEARFHAMEZLLSD. A RCHE
Y 1P BT S TR B B L, i
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BRI — AN EEA AP, ROl AR
G v B S AN, AR B 23 G (R ST AE [ PR AP AR
B, AT BRI 9T 32 AR AR B 700, by 1012
ARARUS ISR AL B A RE ), K ARSI A D B
B, REMITREY, EERrE. EERES. M
T LM RN R o S A B B B 7 E - 2E
FEHAT TR T 2 AP R R s AR, B
BRESNER R BB, HARER
RGN AT 53 TC W R 0 1R 5 LR GE

Hh [ B 7 16 e SR 3 X A A A A AR
LR L O A B IR 2 A BE B AR A 2R
B, FEAUFEE E S Fl(Gesneriaceae) . KI5 R
(Begoniaceae)3 o W 11 47 BE 35 800k, pH EEL S
il 7K B I AREON . T i BT X P A A PRSI
fass, fEE R A VA 202 AR S R A R
B EERIRE A, R DR AT AR A ek X ey 1 - A
AAGAR D), H TR X R R AR S b XA A (1 AR
FAAYHC T AR PR . B FUIX i 55 A2 55 B A A0 A BR
B USR] LE AN 5] B R A 2 18] 23 Bl 6 T A Hi X HE )
AR S N A 2 R OR P B B

T AE KL 2 (Caulokaempferia coenobialis) N %

AL VRMHEIR . RISHELAREY, AT IRE
FI 25 T, AETHER 300~500 m [FE G 2R
MR WAL B L AR T BEE A B . B e KRi22
WHAEARE ERUT AR, PR 15.9~53.1 eml?Y. B4R
KEZ A Y S — P a8 B AR AL —
TN B A AR ALY, R, ASCxt B 22 3%
TERBLLFIEEA YRR, AR A58 0 22 55 55 Bic
BEATRT AR AL, BRI LU AN (1) A4k
KL 22 25 KE A A2 ) 5t 4 O AE A () A 358 R0 AN () 4 4%
WK AR 2 (2) BAZKEE RGN A EEM
A AR B SR A AT B B AR R AT A L ? T
¥ A6 KA 22 AN AT B R ER I AR B, TR AR E A
AR A TE N R S5

1 BRI %

1.1 BF 5 X AR

WRIGHA T R4 FE R L0 H AR X (113°50" E,
23°37'N, 4k 480 m). ZXEHIE 20.8 C,
B 7K & 2 163 mm o AR 35 28 A6 K8 22 I AN [R) AR R (bR
W AR, RATBERE T 3 ADMFEE: RKET
FhBE. RIPREER = KGRI . R TR B T
NS, R, HRFE R, BT AR A BE ORI
B PEREEAL T LA R AT 55, B AR A BE R
FH G B S A BZ R B = RIGEFIBEAL T 2R P,
BONTAW, MAMAEE L®A— ZE8EY, A
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L BEACIARN SR . BUMIy, TR ZE — 42
H, BRI e T3 SRIETEMRZE. 22, it
16 . ROFFRANEEF R ESH. £558
= B HAONEAE, 105 CHET. SR f5 H Sartorius
(BT224S d=0.1 mg) M+ R FHRE . A5 5 Ac H A 5E
P E R DR T E AR . A AMER—FR R
Bl AL HL 20 PR DA E RO AR, O R ORI E Ak s
FATEIB RN o Feds K H SPSS software (v 20.0; IBM
Corp., Armonk, NY, USA)f] One-Way ANOVA Fll—
W 28 14 4% Y (general linear model, GLM) % 4% &
(multivariate) 77 2= 73 B B & A6 14 (1) AR ) & 4 T A
A%4k,; H Bivariate Correlations ] Pearson #H5< 434t
TERT B R A 1R AR ) B AT AH DG 40 B s R A Curve
Estimation X[ S AV ESRZE. 22 W, 4HE
P A A Y A AR T Gy O AT B E e i, FE BT

1 WAL KRB Z RS RAE

Table 1 Characters of Caulokaempferia coenobialis in different populations

2. WERECNIEEGREL 3 FhoC RIAAT LLEL, 1E%
& R BUR = H BREOR RAE AR 3 B AR &R
R, 257 B E K8 P<0.05. 225
ZH(coefficient of variation, CV)AFRAEZ (standard
deviation, SD)-5 ¥ L%

2 SR

2.1 AFRFRIEREEEARKESRE

MR T AT, B R bR JE)E iR
AU e A BEAE A R A (R (A ka9 — 2, H2=
San s, YL B RET>Z KR, AR Eft
HEM A B I JRE 2 5 2 B K 22 il 1 AR KR G
R 3R PR D S (R 8 T ) AR B EL A e 3 B3 (=
RiF) Al BE = IR R E I ERK KT

F# Population ¥ Height (cm)

JEMFTF Labellum area (mm?)

1 EKE Corolla tube length (mm)

KETN Tiantangding
F¥F Shangping
2z RifE Yuntianhai

28.67+4.51b (101)
35.8245.22a (37)
22.46+2.58¢ (84)

496.93+94.48b (54)
657.39+125.98a (83)
255.78+188.99¢ (21)

40.89+1.98b (54)
43.40+2.91a (82)
37.20+1.75¢ (20)

F S B J5 AN 7 B R 22 57 B (P<0.05): 55 ABF kA S, TR

Data followed different letters indicate significant differences at 0.05 level. The numbers in brackets are number of sample. The same below

2.2 ANRAYMEBRE L ENE S NS

P T 1 AT O, B A0 KR 22 70 AR T AR K AR R
AR ZEM Y E SIS A LR, ARG
i LEBIAE A . S, RZEAE ST 36.46%,
25N 24.40%, MK 27.27%, TAEGERME: R 5 11.85%.
TEREANIE RN, WRZE ARG A &5 i
HIBE Y5 B R A BOR AR A o

AT, AR, AMEEE
R, RHNAEIR K. REEM AR B 7S B0
34.86% 5B T B 2 REAE ) 31.88%. Bfif5, BT
ERARZEM R, HAEYES IR, RHA
BB, N 36.46%; ZELEWNE Iy BC AR AL A FIAR
EMR, RINE EFE TR HAEREZENE SR
BE, mEREKENAERAKNGEY), EE
IYECL B, PN 34.76%. BEEYMEIIHERS ,
—HMEFRERLFR R, H—DI7 R )3
Wi, HAVESFORE TR, mAEA A
WrEBCWRIAT S R, MBS B2 SR 2 BTt
Fath, BIA 4.48%IENF] 11.85%. fEAEE K%

BB, AR 5 LB N, TE 13%LL R .
A5t RBUR AT R R T M B R bR . BEE
WAHERS , AT 28 B AR P 43 e ¥ 3 28 ] 9 1 i
N, TE TR AR R T AT B B AR R
B Bl MERR R REORK, HIKEE
g B AR Z ARG o A e, ZE e
VRS R R RN, RFABEIEREZ A
AR /N R A B 43 TiC % MR 25 26 i B /s Te) LA
BEKIMR BT
2.3 [F—YME B B Ak A B 43 B LA

HE 1AL, EBAMEREA KR, EEE
BN EY R AT AR E ARSI . ARZEFNH- B
B, 231N 31.88%~36.46%F1 27.27%~34.76%;
HUGRZE, N 24.40%~25.89%; EHEFI1ER H]
Ko AFIRYGEIIE, F0F AR B i b SR
A, 75 BRI S A A P 23 T AR 22> 1>
ZESLETE AR, T AR R > AR 2> 2> A B A A
Al LE A A K IR HE RS I I, SR K i 2
MR IRA TN b, DU st IR 3R RE
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Fig. 1 Biomass (A) and component biomass allocation (B) in different phenological stages of Caulokaempferia coenobialis. E: Flower bud phase: M: Bloom

phase; L: Fruiting phase; YTH: Yuntianhai; SP: Shangping; TTD: Tiantangding; *: Mean of biomass allocation of phenological stage; Different capital and

small letters indicate significant differences at 0.05 level among different phenological stages of the same population, and different populations at the same

phenological stage, respectively. The same below

2.4 ARFEEE KLY RS IEBIES

I 1 AT, B e KR 2= A R ) By o fE
T (8] AR AL B AN [ o ARG, 22 R L B A
AW By o M >R 22> 2> A JE A A, 1 R & T3
WU AR ZE > > 2> A A 1 o ARSI (1 A4 B oy
FCJ7TH, = KRR BT 2R 8%, ARIA
[, 22 R UG i (1 A= B 00 PG A2 2 s T R B 0
AR 25 0 25 ) 6 73 E A 2 25 AR T R B T AR B A 1
Jith, R T A AR AR, 3
MR E RS AR, RESZAME
oy BEAE R [B) 50A 23 22 5, RALTH B oy
Pic S 2B AR LA P A PR, 10 AR SE 2 B A0 2 B PR
FART AP A FREE . RIV], 3 DRI ALY
BB AR ZES > 25> R R, R R AR 25 A0
A= o BE R AN E 35 I ), 0 25 R A
A o) BE R 3 i TR T AR ZE A&
B B AR T R BT, (HAE B MIARAE 3 MR
BERER. TN, IR RKIME(S KEE), 3]
R LA TSI 88T, JRMRZE B,
M ORATE A= 58 AR A 0 8 7 P SRS o 7 D' TR 9t ) o
AE, TS R B BT, fEORUEASSE I R, 380
AR AR Z BB o 3 Pl rh, R AL THURIHEAS
7 ¥ P AN [ W A0 0 1 A S 2R AR T e K
10, 2 B ' R 7 A 114 R T A A 5 ) 44 Fr) SR 2 ] 98
PEfR K

2.5 AR ECREE TN

N T R A [ A B T) 3 A6 KA 22 A2 ) & 4y T
(IZEAL, FRATHE T 2007—2009 4F 3 MEFEH 4
YRR LB 2), B8 K 22 AR A 1 AR )
Sy BOAE PP [A) RN AF BE (R 22 AL/, 4 9.13%~10.87%;
GLM Ziit3B, FhEAnLE i L i kAL e o
PC A S R, i B B O 22 AR B A R AR
T L LE PP AL A BE (R (R A e . HIEREEE
TR A 1 A 0 5 43 O A A 55 R0 R R ) A8 4 5 3 (]
2), {HHEASAUEEAI . AR ZE A PR /i 2008
SRR T 2007 12009 4. ZENJE 2007 AR5 5
T 2008 F1 2009 4, WHIAEYIESTL 2009 F53E 5
T2007 12008 4. FPEEAIFAEDI RSB, =R
TR b 0 45 T B A9 oK, T R 25 P B LA )
AT UL, AR ZEAE W 43 LS5 25 A (1 A A 4 i TR A7
TE AT o
2.6 REBERKEAZBEMESWHEEMERRA

HYEAEKRESREY, WEEYESEEY
B LR R A TRER . FRERZPE R R
B 2 A, e KRG Z A S AR SH4AEY)
BMRRIE 3 AP R I A . R
EMMMAYERN S LAY ER B EMHKP<
0.01), (HELA T EMEAFE. NEMERZEYE
HRAYERERENEE R, BE 2R E
&1, N 0.810~0.929. KA R 5B A RN KR
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Fig. 2 Annual and population changes in components biomass allocation of
Caulokaempferia coenobialis. Different capital and small letters indicate

significant differences at 0.05 level among years and populations, respectively.

R 2INMAFAEF WA Z QAR S W B B A T R

FREEA Z R, o REMEEREEL SRR, MERLE
VR BE A RN AR A E SRR A
T, ZEAYE b e A ) S O R ) S AR K
2k, ZEAEYE B S AR R R N T SRR, R
X 718:0.330~0.674) . WAV S B AV R 1K
REMH RN —E SEERE 2w R 80y
2, RIRICy R A 2. ARG A =
AT AE RS S BAEMER R R 2D H
AR £ RIEMBFAEEAMAYES B
Vi R E A, A EL RN R? ik
0.741; TH7E b FFRIR B THARRE — 8 WA B AH K
Y, SR, ARTEAL A (1 AR 4 & 20 T U R B HE A S 1
SR, R YRS B
B BN, BRI B T LB 53
Lt A, 3 R? X /1N0.382 1 0.398). At
WRE, BAEVREGRZEYERINEZ LN
PR R TR AR, 1 2B B 43 S PRI R /DN

Table 2 Fitted equation between total biomass and component biomass and reproductive allocation (RA) of Caulokaempferia coenobialis

T AR WETE g R (R?) FRRE ()
Population Variable Fitted equation Determination coefficient Correlation coefficient
PAPN i MZE4AEYE Rhizome biomass =0.550x-0.036 0.810" 0.900"*
Yuntianhal s 4w Stem biomass y=0.160x +0.016 0.674" 0.821°
HAEY)H Leaf biomass =0.101x0436 0.454" 0.649"*
HETER A MR Reproductive component biomass 3=0.181x-0.008 0.714™ 0.845™
4B 5L Reproductive allocation y=37.521x0018 0.221" 0.352
B2 25245 Rhizome biomass ¥ =0.693x-0.96 0.863" 0.929"
Shangping s/ wyit Stem biomass y=0.163x0656 0.581* 0.729%
MAEY & Leaf biomass »=0.169x0% 0.686™ 0.802™
LTI AP H Reproductive component biomass y=0.021x+0.027 0.070 0.265
EFEATE RA y=-23.302x+19.338 0.382™ -0.618"™
TR HR2EE4H Rhizome biomass 1=0.858x-0153 0.929" 0.964"
Tiantangding a4 m - Stem biomass =0.114x0369 0.330" 0.518™
HAEY) & Leaf biomass =0.113x0267 0.261" 0.459"
AT A PR Reproductive component biomass =0.021x+0.030 0.062 0.250
HEFEATE RA y=19.137x+19.316 0.398™ -0.631""

*: P<0.05; **: P<0.01
3 i Alitie

3.1 SAEMESEMEAEIEKRAR

T B IR KNSR RA B R RPN
A B T R AN AN, BRESYRT
TP RTER R R, AWETT, AE 3 AMFRESE R
LHRNFIRZE . ZM A EH S ERE LY
BELH LM, BWUE IR A E R K

TRAEMER, X528 SRR R E R
(Saussurea leontodontoides) I 745 5 — 2 1M A TA
FE IR AR B oy BCAE RN (R N R IUAN ] o 25 RIEF
AR S AT RO IRl e S R Mok
PRI S THREE U 52 5 3 (1 SRR, (HPE RER
/BN, XA RE S AEYAS B R A Rk K L B A ) B AR
AEBIOCI R . TR E) AT K. 3 AR AR
ZEFROR: = R I A B LSS, HR TR,
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AR AT I B IR R 2 I (A AR B R = R R
THR ), FEAAH N 220 5 2 BRI B AR
B X, X5 @i X R R S (Salsola
affinis) PRI — 32, (HHAETH 2 FE AT
AR, X5 RIFEAL T AR 8 A B (T R 2 ) I
45T (Dodonaea viscosa)* IR AL, 1 BT A5
30 AT R LABAE R 3 oM s BRI R i T e
T A BT A, MR SE R B, B MA
BT e 0 B BHE M EI R 2, fi
PR HE ) B HE S FLAH RN IX 5 RTAN 4 R
& (Nitraria) P71 3w 525 (Ligularia virgau-
rea)l®. A% (Cistanche deserticola)®). B4
(Saussurea tangutica)® FIPI 7 FELR KBS ST F
g5 AL,
3.2 ARMEIAR LB S IR

AT B — AR, EMAEA F R %
SRS R AR BB BT A AR E] . A TR R
KW, WAL K EME R E M HER, A
IR R, WEAYE S eRRCE 8, A
VB AT EC I — B2 PEAIC, AR TEA A B A Y R
Hahn, IXARI T ASF 5 E AL P o3 e oG ) 22
o MENENHIEREENMFRE, EEFREK
oA RS, HANEGEF R E IR et EiE
e M, SFEHAESIA N TR, 2 T7TH
W, BRI — 0 B IR B AR 2 i
e, DMER T ARRPAEA RS A EAFER
PRI, EA A K IR, SO &a
BT B AEYESE, FEEYERARHER, H
ERVE TRV K Z a3 7R ZE R, HAERE
H IR, HATE DB IRIEH T . A
1o 1R AR ) 8 3 T B A0 4 8RS 7R 40 ot AE SR R A I AR
RIMBWF & X 5T AKX 5 & (Sphaerophysa
salsula)®%, BT H(Glyeyrrhiza inflata)!). £k
W48 # (Ceratoides arborescens) > FTHH % (Mikania
micrantha)P I 545 R — 50, HITE SR, Fo
TRIERME B IEREREEFRYR, MEER
YU R R SiE e, A o FR T . (E A
AIF 5 32 B AE B 73 TG I FE S A2 Bl A0 i A 1) O e 1 O
Wi, DR (Pinus massoniana)Y. AL A TE
(Taraxacum ohwianum)®> F1JK B (Stellera chamae-
Jasme)OVE 1) AR FA T B ) A48 A0 2 UK -/ —
R, X AT RES H K& A A 4
AR BEACREZ 2 — MMKEECR TG 3h SC I 3 22 1)

Y, WA RENELERIR, S alk
95%21, IXTTHELRUE 1 A2 5 43 e I SR SE 1 A2 1%
R
3.3 WRIEREENAEES

TP A58 2 B (s e R R AR R o 8 M A5
WRFERAR, ARWER, BH RS, MRk, Mt
WE PR IREE W BV S AR B R 5 DR 30T
AFE S EL ISR R . bR, SRR X
E) WA | ARE 0 A A SR S T TH N R A AR
FE LA R RS, mackdE, MM AEY =
F3 ELREAE A2 PN 0 DR 36 (A 0 2 R 1 ) R AR R 36 (B
BRRIR SRR IL FE 45 R, S B AR 0 BR 55 1)
&N RE TR A KR B IR,

B KA 22 SR AR B T AE PO (] A B . 22
5, FAETE 10.66%~12.95%, [MTEFEHIFEY) &SI
()L B ik 88.15% 0 IX 5 AHALARBE 1) KL (Eupa-
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