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Pollination biology of Amorphophallus albus ( Araceae) ,
an endemic plant in the dry-hot valley of Jinsha River
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Abstract. We performed a reproductive biology study on Amorphophallus albus P. Y. Liu et J.
F. Chen (Araceae), an endemic species in the dry-hot valleys along the Jinsha River, within
its natural habitat in Jinyang, Sichuan province and Yongshan, Yunnan province, China.
Additionally, we compared hand pollination treatments of an introduced population of this
species in Fuyuan, Yunnan province. The breeding system, floral odor, pollinators, and
reproductive strategies of Amorphophallus albus were studied in detail. Results indicated that
Amorphophallus albus was a protogynous plant species, and partly consumed by rove beetles
belonging to the genera Atheta and Anotylus ( Staphylinidae ). Dimethyl disulphide and
dimethyl trisulfide were identified as the main floral odor components by GC-MS ( gas
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chromatography-mass spectrometry ). Analyses by gas chromatography-electroantennogram
detection (GC-EAD) led to a positive response by rove beetle antennas to dimethyl disulphide
and dimethyl trisulfide. The artificial pollination treatments showed that artificial self-pollination
and bagging did not set seed in the studied areas. These experiments indicate that
Amorphophallus albus is a self-incompatible plant species, which attracts rove beetles as
effective pollinators. Inflorescence odor may be an important olfactory signal for these
pollinators. Based on our results, we provide basic information for the breeding of
Amorphophallus albus and theoretical support for the co-evolution of plants and insects. This
study aims to provide a scientific basis and theoretical guide for the effective conservation and

utilization of this species.

Key words . Amorphophallus albus; Breeding system; Cantharophily; Rove beetles

KEd 2B} (Araceae) ettt A Bl N 42 730 A1 1Y
KEF, A 125 J&@, 23750 Fh, EZLS e
FOW#s H X2 v [ R R R P 3 26 T8
181 Fh, Hoh 72 Mo P EAEE S . BRI T KM
EFHEY MBS AXT L, Gibernaut* * X K
A EBHED LA S Ui R AT TIR5E, R
Vifb R BRI s s, AR 35 — L
WEFPEHESI YA, HBFE YR 3 200 A 7 At e 5%
P P AL SE YR i A X, FRIEAY R
R RHEY) E 2 A TE Y p e X, G TR
K 2 BHE D) B A% ¥y DF 5 AN BE =, (AR B
( Amorphophallus konjac K. Koch) . G5B (A.
henryi N. E. Brown) FIJE4# & %= ( A. paeoniifolius
(Dennst.) Nicolson) " 4 A1 EHF 58 FFE .

WAL T I K R BB ) R A AR T 45 1%
ZACIT G50 5 AL F S 22 [B) A o 3 Pt o Ak
KFR: B, JHEREE STE R — A E=E,
g AR AN A TR | SRR LA T
BRI O R, T A6 I i 5 A N R
VA5 2L R P A AR TS R T LA T EATT, A
G5 H BB, R EFENIREL 6, R
2 R A S B A A
B I R R I 2R AL SRR R
BRUTS ORI S R BT A
WA, KEE RBHEYIAE T N ) b A S e
PR, TEMESS AR S| DI, SRS A
JP 0 25 48 T2 T 8 4% b BOF il o B ) 35 TR R
24 h Zidy, EBIMES R, W R AL A e
U M SR Z R e E A R,
&Ky 5 5 B 0 A% M3 AR B AR AR N P 4 . K r

SR B A P 308 s TR 2 7T e 71 37 ol A e
BB ER . B AF A E

F %= ( Amorphophallus albus P. Y. Liu et J.
F. Chen) & K 2BE TR Z A EAMY), X
S A TR E ST RIS Tl IX, &Y
M TEED S FUBEE AR IR TR IGRAE T
I R EiE sk s 6, 5 ALY
TEFF A R O A B R 22 5 . FRATHT ISR R A
JEEFF AR 4G T Hh R AL T ot 114 i H (s e}
EHU), R o s R AR AL e AR T R
ECHAVER . 1A, BT HEEEA RIS
i, EARNNRAZE A A EEN IR LA E ™,
SR P R R KR, 2017 4F, EKE
ST [ P R b DA N R B AR AR A A e
JARAT-(2017FY100100) 7 Hofg H 4 Sy s 72 1 A/
FEEF AR 2 RO, FRATE X AR A
e | SCHE R G M AR SR AT IS, SE H:
THRLARG, A AEFESERR RN EEXR, L
Wk R B A AR LR GOk, A S R R
Z 0]y b [ kA B itk — 20 B AR S , JF BT A
P BE 2 B A AR AP SR D) ST AT 1 SR

1 PR

1.1 AR SRR
AWFFEREFEAE 3 AL P AT, R
ANSLE (& K BT A AR X
e, TSI RMA T, 55—k
() A S b R AL B 1B = A 7 R M (T R
T HRAIER N ) o & K AT U4
UL T F A M4 L 9% i A (27°3820.73"N



460 1Y R 2= 2 i

538 &

103°13'52.75"E, 54k 1404 m) , 4E¥S IR 17.9°C,
AFERIRE KR 802 mm; K ESLI A T2 g 44 I
Hizk 5 AT (28°1035.45"N . 103°41'33.04"E,
MK 1247 m), AR 16.8°C, F R K &
825 mm; & RS M T 2 e A o T R EAT
bel 48 ( 25° 22" 56.10" N, 104°17'35.38"E, i1k
1795 m) , A ST Y 1 BE2E AR M 2 e P
PR 1 JBE 3 Bt 9 S AE RE AL AR R, 3l 7E
3 SIS AR 200 MR FAEZL .
1.2 MRAE
1.2.1 FiEmiE

S0 FE 4 BH K S5 S 56 H T R A AR
HEFE 10 BREE 2 K EIFEIFAE (45 1 g sk T 1) B AE
HITEARIE, ARG ESL A EL B AS o, 4R
WAALEE . AL RIFIT ] A kT ) I dn SR sk
BFR] ARSI B TR] |l 258 BOR B 8] B A8 7 22
FEFIE] , DARE Sk 43 MRG0 C Ry EAE S T 4f, LAMEE
SEHOR WIC N MEAE I BE AL, FEORAE ) DL S 55 M
S%IER I AL S RIAERT, 50%ME R 1 L
BRACH], 5% L N HAMRANTE AL E L ARAEW], #&
PRAEHA ]y SO0 b 56 1 ARG TR B IR )5 1 MR AE P
FRLL B a]
1.2.2 TeM#E 5EERILE (P/O)ME

FE 4> FHSZ5 b B AL L B 20 A4 A6 10 2L AR
FIHEAEI R BRI, /NI A AL U T &
T 10 mL iEFHE.LAE T, SRS MA 1 mol/L HCI
VW5 mL, JKAF ALK RE ) AL 2 B
WEERUE A G ul B TR A 1, FHE 10
K, T Olympus-BX51 2 B iBE Gt 1
AL E n, B EECN = (nj+ ny+ - +
Nyy)/10 x 5000, [RIE e SR 167 il 8 v IR R 1)
BH m, WAEMMEERLLE P/7O = N/m,
1.2.3 SKEE

FBE AR T 1 #5 & PE AR I 4R 2% 2 | Tholl
SRR P AT, A A BHORT K 5 SE B b T
AR WIRERIFACALT 45 3 K, HTLARA
1% (Pechiney, parafilm, WI 54952) ¥ 5§47 &b £,
BAF, SR IREE A R TR A (R KUk 243K
FIBHE A BRA A Wbt il s, 8 R U 256 5
ERAWA B EAL % B DOE Tk
(3000 ng) fE R N AR, FH I & T CH N T Al = T
AXFABRA T ) FR T4 6 2E R B, TRG SRR

75581 Tenax-TA W[4 ( Enka Research Insti-
tute Arnhem, 60/80 H) J& H 4l 5% (2RI KR H«
PHAAE A RA TRA A RO B s rh, Wity
WEBT A 400 mL/min, #1504 h, WSS,
FH 300 pL FEZKIE O be 2 DRI TS 3~4 K,
1.2.4 TESKBH D

RS TE -FiEE (GC-MS) 44T F E 18
PR M5y, GC & 4. 4% h HP5890; HP-
5MS AHEELIEH (30 m x 0.32 mm x 0.25 ym)
( Agilent Technologies, USA) i & i & 50°C,
AR5 min; FHEAR T E N 5°C/min, T
% 280°C; HE N 1.5 mL/min, #EFEIR K
250°C; A KHERLIEEE ) 250°C, #ikEH 0.3 pL;
Skt 50 11, B EAAEA, MS & |
B El, HTRER 70 eV, BRI 250°C;
EFREE 230°C; PURATIRE 150°C; Jiia vl
35~500; Fe MR i U —fb i 71530 4% b2 i oy
WA TR AR B A B 2 i
1.2.5 EXZYMETE

B TR wiley7n. 1 3% 2R 2 8 5 PR B IA 1 BE
FATF R E AN, ATE XTGP 1
PR EEAT e, BRAERT, B 0% IE M BE KR RE B
(Co~Cy) M FRIEA )G, ik GC &4t
s adr, e E e i OR B it el SRS
P56 A MR B 45 1N 3 BT EE R D AR i, T 4%
AR B B E], P AR T AR L Mk TR AR B 48 %L
T &% 45y 19 Kovats 4 B 48 %1%, Bl KI =
100n + 100[tR (x) —tR(n)] /[tR(n + 1) —
tR (n)]. H Kk Kovats 14 #4585k, tR Al
AR R IR x AR 755 n il n + 1
SRR EA n i n + 1 DRI B IERREIR T S
1.2.6 XBES

430 F 2018 AR 7 4 PH R K 35 52 56 Hh 1) Jg A
W, 2019 AFE7E K 35 R ET U5 55 50 1 1 B A8 I 2R 17 58
BLR G, 43 4 AMEFR, RS B A
o= 258k, 3G, (1) LATCAT A ab BAE AR A 0 B
SRNTIR, (2)FFAERIE LIMAY, #iE @ LA 3
A38; (3) N T HAEEN, 7EMEAEIATTE I M 4SHR
B, RIGAEMESS KA BOR B BT 4%, T
BN FRRAENR 20k B, RHEEA T %
ek DR AEN, RIEHE LML, (4) AT 51
Peky, YEEE 10 MRFE RS > 30 m HIEAL THEAE 1Y



41

JBSRAE . UL BRI R A B B L TS 461

FUBEAEAET , B IAEmI R —RIFR &S, R
FH 86 2K A6 M3 U 25 16 A0 F E A6 191 19 46 77 A+ =k
e, TR S T e 5 A s S [ R A P 5
e, SRIEE LM, (BB, (1) BMEF /N TT
R R A (2) BT A TR, W A H
AT E L, WMRFHICT; (3) A EMAER
FERR T 5256 AR AEIASE 5 A B ASHCT )
1.2.7 ZHEURE

A3 )T 4 BE RT3 35 S 56 b A A6 3D IR 1 s
TEFF LR X Uife R B, BEALEH 20 #R 16T
— R AR OR P HE, B R 3 A
J AR S Z R 50 m DL b, #ZEEE 3 d,
WA NFFE VLR RIS | UiteiTh | 25
HEAEHT . U IAIA B 45 B B IR 5 K IR B A AL
BTN 7% G R A7, H TRt A2
YIE
1.2.8 [R@HMMA GC-EAD X1

SR A L — i £ L 457 B 4 R (GC-EAD)
DN 1= A0 7 SR LA A B o o iy f 7 2
A FIEAE

K FAE SRS BT TP s B SR ) 7 VA S B B
AEFAR . W1 pl I BE = A6 7 SR B8 OB 1 5
A HP-7890B GC( Agilent, USA)#EIT, ke
L N 250°C, R HP-FFAP 3 3% #F 1 & <
(2 mL/min) /R i8 80, MEAR 100 6 R Ry
50°CH4E 2 min, #RJE LA 10°C/min fl 3 R in #4 2]
180°C, LA 20°C/min (1) 3 3 i #4 5] 230°C I #F
22 3 min; XA KIGE T £ (flame ionization
detector, FID) &SRS H IS, BIMHR
REE 3 U, GEIR AR e RIR S T Y
A B BOHE H R [

B

CEREN FER =R
1st Day 2nd Day

H4 4 BH IR 8 S SE G L B A R B U
JEEE A 7 i A B HUBE 3% 98 (30 ecm x 30 cm %
30 cm, 120 H), A ol R BAA Y e 4 7%, H 5K
55, TR R il f e, ok A AN S B
T, FH AP A E G RO, S — il
HE M, EAD 5 GC R —4R 40 cm £
250 CIE AR, iy 11 23k fil A 1915 B
Rk, NRHBHEERDE, M0 %
EAD 1 FID {55, L% Feid i i fish £ 76 48 )7 <
R A A W R DR S A ROV, A 8K,
1.2.9 AIGRSKESEHER

WK GC-MS 45 5 v 46 S o3 i b 1 o (&
> 98%) , FHIHAER AL L B ECHI B T &
R A S RIE 59 50 mg, ARG BIEF AN EA T
T, WMATABMAMIESYE T EHZ 1 om R
BRI, BCES AR AR A 5 —30 (7000 ng,
Z)7 ul), RJEHMRERE TR AR, &R 30
A TRIIHR N 45 5 1 O be (%4l F 15 A~ TR R
MERRER I, AR5 & T R AOEIRAE ) BRAL Bl
JE SR BN B UL B,
[ FHFE 2 10 m DAL, acE R AR - 6 1 00 A&
H, RIE T E 18 0 00 A & B I &I
H R RS S B, A 4 d,

1.3 HEHH

FIFA SR E Y9 % FH SAS 9.4 HEAT 48T,

X Origin 8.0 X fr A Ba st A&l

2 HRENH

2.1 Fiewix
4 BH RN 7K 38 P A S 6 b 1) S 2 T AL Sh S AR
—F, B EAE g TR FE WA 1,

— [ft/®#% Appendix

— fE{e[X Male flower area

—> AHKX Sterile area
;.—> HEFEIX Female flower area

[

PIREAE 454
3rd Day Spadix structure

1 BEFHRBERFEARETRIRE

Fig. 1

Spathe structure of Amorphophallus albus and different flowering phases
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Table 1 Chemical components and relative content of inflorescence odor in Amorphophallus albus
& PR %L (a2 E 252 FHXT i (mean + SD)
Compound Kovats index Compound number Relative content
TR 748 614-92-0 66.1% + 4.2%
THE=R 972 3658-80-8 26.6% + 4.8%
BT AR 1215 5756-24-1 3.2% + 2.9%
A 2B P g 699 1534-08-3 1.4% + 0.6%

®2 BEFAFRLRMATRHABHGELE

Table 2 Fruit setting rate of Amorphophallus albus under different hand-pollination treatments in studied areas

2018 2019
ﬂIE Y S Sz
Treatment %A pi S K =873
Jingyang Yongshan Yongshan Fuyuan
H 2R %} I Control 72.0% 32.0% 53.1% 0
£4% Bagged 0 0 0 0
NT HAEEH Autogamy hand-pollination 0 0 0 0
AN T4 H Xenogamy hand-pollination 60.0% 100.0% 63.0% 76.0%




554 1

JBSRAE s G UDTLT BRI R A B B A A 5 463

®3 ARLEAXTEIRMHNELZEFTRIEERILER
Table 3 Comparison of Chi-square test results of fruit setting rate under different treatments and areas

A BRI NS A8
Comparison Control Xenogamy hand-pollination
4:BH Jingyang(2018) vs 7k# Yongshan(2018) 8.0 125
7k3% Yongshan(2019) vs & & Fuyuan(2019) 18.9* 1.0(NS)
4:FH Jingyang (2018) vs & i Fuyuan(2019) 28.1 " 1.5(NS)
7k3% Yongshan(2018) vs 7k3% Yongshan(2019) 2.5(NS) 11.5*

Notes: #*, 0.01 > P> 0.001; =+, P <0.001; NS, non-significant.
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Fig. 2 Rove beetles in Amorphophallus albus
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Fig. 5 GC-EAD responses of rove beetles to floral
odor of Amorphophallus .albus
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