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Ants pollinate Neottia listeroides (Orchidaceae) in Sichuan, China
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Abstract Ant-plant interaction is widespread, common and diverse in terrestrial ecosystems, but ants acting as
pollinators are uncommon. Here we present a study conducted in Huanglong Nature Reserve, Sichuan, China,
showing that ants of Formicidae, Leptothoras sp. and Paratrechina sp., are principle pollinators of Neottia listeroides
(Orchidaceae). The two ant species accounted for dominant floral visitors and transferred most pollinia in the
orchid, compared to the role of other insect visitors. The flowering period of N. listeroides in the studied population
lasted about 40 days, and most flowers were open from 15th to 26th July. The flower has an open nectariferous
furrow on the surface of the labellum which ran down the centre to the bifurcation of the labellum, and produced
the minute amount of nectar. While an ant arrived at the base of the labellum following the nectariferous furrow, it
could not touch the crest of the rostellum and withdraw the pollinia until it raised its head upwards. Pollinia were
often attached to the top of the ant head by the viscid fluid exuded from the touched crest of the rostellum. After
being touched the rostellum bent down instantly and blocked the stigma, and then slowly recovered to its original
position. The backward movement of the rostellum lasted 1724 h (21.4+2.1 h, n=42). The temporary inaccessi-
bility of the stigma decreased self-pollination resulting from revisiting of ants. Breeding system experiments
showed that this orchid is self-compatible but not autogamous, and that pollination success was dependent on
pollinators. The fruit set was 19.77% under natural conditions, indicating that the efficiency of this ant-pollination
system is low relative to the high frequency of visitation of ants. The low pollination success of N. listeroides was
considered as a result of poor match in morphology between flowers and ants. Moreover, the interaction between
N. listeroides and these two ants in Huanglong Valley was suggested as a casual case in a specific period.

Key words ant pollination, nectar, Neottia listeroides, movement of the rostellum, pollination efficiency.
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1 4 (Hymenoptera: Formicidae) fll # 1~ A5 4
(angiosperm) 73l 2 Bt SFURIAR 9 St vh fi LB (5 3
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Oliveira, 2007). ZZJGHE ], X BHSCHIREA) IR AH TG
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Table1 Plant species in which ant pollination has been demonstrated previously

) Hh R A AH IR F IS R 2% 3R
Plant Location Habitat Associated ant species Source
Caryophyllaceae
Arenaria tetraquetra L. PEE A by A v Proformica longiseta, Gomez et al., 1996
Spain Mediterranean highland Tapinoma nigerrimum
Gypsophyla struthium L. PHEEF T 54 X Camponotus foreli, Gomez et al., 1996
Spain arid land Crematogaster auberti,
Plagiolepis schmitzii
Paronychia pulvinata Gray EaEs| =il Formica neorufibarbis Puterbaugh, 1998
USA alpine
Crassulaceae
Diamorpha smallii Britton EqEs| HRaERE Formica schaufussi, Wyatt, 1981,
USA granit outcrop F. subsericea Wyatt & Stoneburner, 1981
Sedum anglicum Huds. PHEEF b ep A v b Proformica longiseta, Goémez et al., 1996
Spain Mediterranean highland Tapinoma nigerrimum
Cruciferae
Alyssum purpureum (A. Gray) PH¥EA e b Proformica longiseta, Gomez et al., 1996
Kuntze Spain Mediterranean highland Tapinoma nigerrimum
Hormathophylla spinosa (L.) p§¥i =l Proformica longiseta GoOmez & Zamora, 1992
Kupfer Spain alpine
Lepidium subulatum L. VHHE TR X Camponotus foreli, Gomez et al., 1996
Spain arid land Crematogaster auberti,
Plagiolepis schmitzii
Lobularia maritime (L.) Desv. [isp2iZR b X Camponotus micans Gomez, 2000
Spain Mediterranean coastal land
Dioscoreaceae
Borderea pyrenaica Miégev. PEYEA = Leptothorax tuberum Garcia et al., 1995
Spain alpine
Euphorbiaceae
Euphorbia cyparissias L. it T BRI A KA Formica cunicularia, Schiirch et al., 2000
Switzerland dry calcareous grassland F. pratensis,
Lasius alienus
Fabaceae
Retama sphaerocarpa Boiss. VHHE TR X Camponotus sp., Gomez et al., 1996
Spain arid land Leptothorax fuentei
Frankeniaceae
Frankenia thymifolia Desf. VEHEF T-EHH X Camponotus sp., Gomez et al., 1996
Spain arid land Leptothorax fuentei
Liliaceae
Blandfordia grandiflora R. Br. WA E R Iridomyrmex sp. Ramsey, 1995
Australia tableland
Orchidaceae
Leporella fimbriata (Lindl.) 8 KH)F i H AR 1 Myrmecia urens Peakall et al., 1987; Peakall,
George * Australia sclerophyll woodland 1989; Peakall & James, 1989
Epipactis palustris (L.) Crantz fof == FEL A el ) 2 Lasius niger, Brantjes, 1981
Netherlands Meadow in Hortus Haren Formica polyctena
Epipactis thunbergii A. Gary H A RSP/ SN =R ] Camponotus japonicus Sugiura et al., 2006
Japan semi-natural grassland
Microtis parviflora R. Br. by IR VTR T ) A PR b R Iridomyrmex gracilis Peakall & Beattie, 1989, 1991
Australia moist open forest and grass-
land
Polygonaceae
Polygonum cascadense W. H. ZE[H FEaill Formica argentea Hickman, 1974
Baker USA alpine

*ERIZANSR, A P AR I LA AT 1R A

* Except for this species, all the plants in this table also have other pollinators in addition to ants.
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Fig. 1. Flowering phenology of Neottia listeroides and the number of flowers with pollinium removal and receipt during the anthesis (n=872).
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Table 2  Activities of different visitors on the flowers of Neottia listeroides

TR MRS HCE R AR R 841

H i i U 1] 621 [ R HEAEAER R I E BB R EL
Order Family Species No. of visitation No. of pollinia carried  No. of pollinia deposited
JiE3 H WY 20 L — 1057 31 36
Hymenoptera Formicidae Leptothoras sp.
SRR
Paratrechina sp.

JGEEZ Fh sp. 8 1 0

Ichneumonidae
XM H TedpR B sp. 1 145 5 0
Diptera Anthomyiidae M osp.2 22 2

SR —Fl sp. 8 0 0

Empididae

B R —Fh sp. 4 0 0

Mycetophilidae

H IR —F sp. 6 0 0

Phoridae

Egultes —Ff sp. 6 0 0

Sepsidae

RNR ok} —Fh sp. 2 1 0

Sciaridae
HHEH 2 BB B sp. 1 3 0 0
Coleoptera Nitidulidae HF sp.2 1 0
HEH - —Ff sp. 7 0 0
Collembola
S - - 1269 41 37
Total

R — 2o dt, IS B C B A A AR 2= 3 AT U
Ao W — M NAE T B AR 46 ) BNV ) 72
67 T, AR 5 B AT ) S R Vi e, Wiknl
B2, AN, Wy JLAAE G, EAEEEAH4E
e S S KRR G AE b, ARSEVG ). WASCAE R RE I
Ui i) (A6 250714 h4.545.3 (n=234), I k32,
TSR EIAE s, AR 5 M o2 R o218 211k
FE o WIAE 1057 AL VT R, JEE 7500k BIA )5
TEIEFR o I BRSSPI S, LA I 2
) A (LS 2050 R I s E, KAESE N
6.67%), il 1) 585 5 v, AR A TR A Sk 356 10 iy
(23RBS (SIR) o A A1 It A50RG 21 0 g
WG e ZHUIHH N, WAE LGS, &
1A FFAS e B Al 21 S5 05 56 i (1416) o WSS Sk 485 7
ek B g — o1, BR b2, “F341.03+0.18
(n=31). W4T A0k BRI GRS, A aar
BRIk B i ae e, WARPHm T B AR, A I gk &k
FEZA LTS, A B ZAe B Ui R — 4
1o WHICTE— 24k A B IR A) 2 2-1118 s (58+85
s, N=1057). FEAE A0 Rz 8 (8w A i fe
A5 A AR T ) I S R TR S I, i Sk

B HFER A el B4 Sk, AT BHLLE v] 8 A2 1)
H AR A LS 2 110X T B 16452 80 8 B L 1 B
SO(EIT). HAA S S i IE B 42 2R AL E 5R H A
Sk, WSO T R AC R A R Ak 2 B A 2T
FESk, 0K 7T ELEE MRS 20K Sk b 58 id? by (3L W 2
FI36IIZHN () AT EE, — Sk iy 5¢ 4
AE Ky 1A 1 ) g 22 mT 3% 42 A ) — AR R A [ A A
(P13 HALHEHD -
25 TEHINREMESREEZRBESER

i SR v 10 B 22 0 45 A4 1) T e 1 T A 5
P 45 R W3 45 RR I, LB SR 2
Ak 55 b KT 388 5 B S I 19 BE 2 (t-test, P=0.000),
0 258 5% 1) 5 I 149 B 125 343 T A S =225 K1 A g I 1y
L (t-test, P=0.001) H1 37 F M () 3k & (t-test, P=
0.000). Kk, BHmSCLE &y il B 5L 22 S LS Bl
I DL Sk AN B ik 1) EE 0 e i o
26 EERFEREAERIN

TR RN, 755 H R G0 5 h prik B0 &
5 S22 R AR AR TS, X N TR s (45 Bt
—E NI (KAL) MRIEAFTERR 25, &l
19 5822 A8 5 T ATAR] AL 1K) 45 525 6.06%, %45
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ROTRE TEREEN KR LSS SEEEAY T 62.50% 92.86%F185.86%, B KT
SESR N0, UL S AN RS AR SR O T AR B S SR, I S R 5 A
%, FAAERR . RRERACMm AR R Ie B ngs SRR, (H ik EE B 3 T8 .

BEl2-8 il S B2 (R A —— i 2. Enl S AR, 3,4, FL e, L, B N, B R, 8% S, k. 5. fEk A
T RGBS S . P, BRI VE, B . 6. WIUT RIAE RS IRIEES . 7. SRS TRR A B SR O IRk U e SR RE AR I, TRk
Bein) Rz B B SRR C IR . 8. IR .

Figs. 2-8. Flowers and ants as pollinators of Neottia listeroides. 2. Habitat of N. listeroides. 3, 4. Flowers of N. listeroides. L, labellum; N,
nectary; R, rostellum; S, stigma. 5. Pollinia attached to the head of ant by the viscid fluid from the rostellum. P, pollinia; VF, viscid fluid. 6. An ant
visited the base of the labellum and its head untouched the crest of the rostellum. 7. An ant bearing the pollinia of N. listeroides was blocked by the
lowered rostellum when it revisited the base of the labellum. 8. An ant pollinated the pollinia on the stigma.

Scale bars: 2=5 cm; 3-8=1 mm.

F3 el SR I D) RE L A
Table 3 Measurement of functional morphology of Neottia listeroides and ants carried on the pollinia of N. listeroides

M No. of individuals K/IN Size (mm, Mean £ SD)
Sk FIEMEHE  Distance between the stigma and the labellum 50 1.836+0.181
B 2 S 2 Distance between the rostellum and the labellum 50 1.445+0.191
A WLk %= Head height of Leptothoras sp. 4 1.105+0.230

Bk E Head height of Paratrechina sp. 6 1.013+0.132
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Table 4 Fruit set of Neottia listeroides under different treatments

FEAKAE: SIS e L S S R AR AR A] 843

W77 RIALH TEm A8 PERTE LR
Treatments No. of treated flowers No. of remained flowers No. of fruits Fruit set (%)
JAEA 4 B Bagged only 40 33 2 6.06
Z:fEmasculated 33 25 0 0

H 1e$% 41 Autogamy 33 8 5 62.50

[ Bk S AL B B Geitonogamy 34 14 13 92.86
SRR AP K Xenogamy 41 7 6 85.86

H AR 4 AE T G v brac iR 42 0k s il 5 5L 2% R Ak
IR, e F 51.26% (447/827), 1EM IR
H12.73% (111/827)0 FEA i1l & 55 2% JRHEIY) H AR 45
SR N19.77% (240/1214); ~FREIRERREE504.4+5.61
(n=55), H5 i I — R 45 SR 134y, R 45 S i M bk
b T SRV AR R 1) 45.45% (25/55) .

3 it

31 TEHS

9 5 % |2 [f]Neottia nidus-avis B A5 5 % 2% &
AEABAI) 2 A B, AR TR b, JS oL 1 b
5 9E K [ #F IR (Darwin, 1890; Delforge, 1995).
Darwin (1890)%fN. nidus-avis/S M 4<% 7k, %A
K —WAe%E . T 4% = K>, Ackerman fil
Mesler (1979)JciEH B4 & - HL. cordata)S i L1
& . [FFE, w82 B R E, Bk
HAANRERER, SR EERIEE D, 6k
B4 s s AR I
3.2 HHEMEIHAE

AR I U 22 5 AEAE ) 13 Bl (Hickman, 1974;
Rico-Gray & Oliveira, 2007), {HiESZH 2 546K}
oY, FH B AL Ky R 45 7 14K /D (Peakall et al., 1991;
Rico-Gray & Oliveira, 2007), HJEF LA HHY)
16 H & FIHLH (floral mechanisms), 41EA B 4394
Yy BB B IRTE 6 5% (Kerner von Marilaun, 1894;
Galen & Cuba, 2001), B %4 ii(Ghazoul, 2001;
Willmer & Stone, 1997), 7=4:{t4M# (Peakall, 1994;
Raine et al., 2002; Wagner & Kay, 2002; Rutter &
Rausher, 2004), MG BB Y7 0] FEAS £ 5 iy A
/N, 562 AR Sk 1) B BB i 52 31 PR i (Peakall
et al., 1991); WA 7e 6, KZHEICH, I
ELH O, BT #5476 188 JJ (Proctor & Yeo,

1973; Armstrong, 1979; Buckley, 1982; Peakall et al.,
1991); W5 308 P MR A i 2 i FH T R H008 I Ak A
WA R P, XS 5T R G A i i B R S T
H RN A =Y m ] ARG Rk S ),
B e DyRek sk, HIXFE FHBEAG B 0 i 05 i B 25
() 42 30T 1M1 18 7% (Beattie et al, 1984, 1985, 1986;
Beattie, 1985). [, PeakallZ5(1991)42 Hi: Hiff
WSIOA AR 2 L ZIE B, (1) B S BERF LRy WAL 24 %
BRI H S by QU EEK L N & EE 2
3k Q)M FZ M J5 ey AW B R

1T HRE IS AL Ry A5 47 1, Microtis par-
viflora R. Br. (Orchidaceae) )4} 4 85 17 75 B
Hi4(Peakall & Beattie, 1989), Blandfordia grandi-
flora R. Br. (Liliaceae) ¥4t #; 75 15 45 (1) Jil 3 (Ram-
sey, 1995), Paronychia pulvinata Gray (Caryophylla-
ceae) 1) 46 By 75 W5 Wk # (%) 117 10 56 73 (Puterbaugh,
1998) . A5l B 7 W US4 SR B0 A7 T 20 e o 8 X 3
PRBG BT, 8K 52 W R 3 VA ) ) S v g )
(Beattie et al., 1985). 7y Ll 5 5% (RIAKy 45 417 71 B il
() A 475 SR Tl ik 7 RS, X A P 25
JERHS Lt o PRI, FRATTIA by S i o3 s o)
e 5 5L S AR DI IR AN K . hAh, FEky i A
5 W A 3 T A i A T D T e A (R
ST, IRV, Leporella fimbriata ) 4E 47
VT30 Tt AT 3k 23 AR B 38 0 i 3 11T (Peakall, 1989),
M. parviflora ) {&4 Fm ik & 4680 e L5k Ak
2 I 1T A 5 AR R B i (Peakall & Beattie,
1989), Epipactis thunbergii A. Gary(¥J4¢} B i 55
W5 i -5 I SR THT 42 A (Sugiura et al., 2006)%5 . 7]
FE, e 5 22 (R R G Tk S R T8 ) R R 10
WCEH AR b, TR A B S e B s A fi,
e T AEK 52 2 MR I e o B, 0 3RR
& 522 (3Le72e 4k, 733325, 2125, 132%)E bk
MEABR I, T35 225 120){EAE LK%
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AATATAER PO R IOy FAZ Ky, 2 05 755 2
A, IRy S K0 5.43240.298 mm, $£3.939+0.213
mm (n=6), FSEWL, FIIFE KR FE . B,
FATTIN A v L 1 L2 AR ) VA 52 B I
JIR 53 V) () S o

B L2 AR SRR, (HANRE F s K, 20
WEEAL R B A R TE ARy . il S S22 S L A
FERNALE, BT, WAL, BH
BT B JE T 28 S ML o WS 12 P fe 2
ViR, RERHE T %P ek, JHEI R 2
R RE Sk Lo HAER R0 IR R BT IE BT A U
I E ARy S B B 75.6% 81973 %
g LpTid, BATTA A il S 2 A A Ry R,
I H 22 /D 52007 05 0t 2 I8 A e Ll 5 8122 1)
AL
3.3 4O ] SRR AR R R

Microtis parviflora 3= % /& f JG #1 K 1 4 iy
Iridomyrmex gracilis (Lowne)f%§} {144 (Peakall &
Beattie, 1989). MHALFER W] BF, Mk fr
M. parviflorail 111 15 5L 2% ¥ 452 5 i [R) &5 4 JLFD 2
JLA RTS8 s), i ek Seal ek A 1 4 —
PR AN, AR AETT A b, o i s,
gracilisij [\ M. parvifloraff 511 (90.517%/h, n=1.31
h)ze 328 k- 4 BHSORN N7 B ) U i) 10 S
A (11.741K/h, =90 h).

FH G 200 L P e A B R 4 B
i AR R RC%, I AUAE Ky J5 M. parvifloralf) H 4R 45
SCREIL96% (Peakall & Beattie, 1989), il =111 1
B 22 v by 40 B SSCRN ST T SO Ry S AR T TR K
WALk R ge, Lol AL 8 5 1 B AR &5 s R A
19.77% FRATTINA ey L1 15 55 2% 5 40 [l iR 7. B 2
B2 L AN 58 42 38 WY 3 B Ll % 55 22 A0 R
GEAERD RN (1) TR o A A B 822 g 3
PR, AN ISR ST Bk 3 1) v 38 8 KT
SO 5T o B SR R B, AR T AT Sk 2SR R
25 o DRI Ik P S 3 1 15 B 2% SRS S sl
HUA 23K m) B3R E I A Re Al 2 8505 S i, JE
KA Hr o AHXRP Sk 4R S A A 2R A
H6.67%. MLLZ T, Jo# b5 515 M. par-
vifloralf, B Rl 7 J oS 06 B0 5t o) LUy
EAE K (Peakall & Beattie, 1989). A LLE H, 4
LG INVAREY VORE =SSN IR gy PR S Gl

Vi), (HHBEAE— B 5T N A RESEI iy ll & L2
(R ALKy I 7

Nilsson (1981)7F X} Listera ovatalJj i 64F F14&K;
Mgk DL, H AR W 88 R Ichneumonidae . Il 28
Symphyta Fl1 1 H 3 Coleoptera iy = ALK} &, {HIY
WA 2 5 ALKy, A6 385 7y 0 i S 350 P i1
USRI fic £ b, 5 - X5 485 5 1) A b 1 R AR /D
(0.161, n=97). ELARL. ovatalit] &5tk 5t it 1) J= 3 1) #H
BHE/IN0.9 mm), BIISHER A Ay Sk AT A (Nilsson,
1981), 4 5L, ovata [MIEZ LLBGE MY, (HEHY
fEL. ovata AL RY SR A m o« FRATHEI 7] GE L.
ovataFL 7 & K W02 B i 1) 77 1) 3 0 e 25 B o Ol
&Ky, WS IR) A% K 52 13X L8 B A Ry B L 1)
i, DAL iy PR A A A AN B B
3.4 HBEUERZNIT A SBELEB RN

WSO Sy TR IR Vg el 2, R AT A MU ) {6 B
67 AT S, X R AT R B B B4R R R A
(Peakall & Beattie, 1989, 1991), fj % i 2% J& 7119 &1
22 JE I EE R 5 M AR TR, S ST Al S, ST
RPRE R O 1) AT AR Sk, el — Bt ie), Sk
SISO T R AMRAE . X PP EE IS B IA N
ST MBIk B ALk L (Darwin, 1890; Acker-
man & Mesler, 1979). Listera cordataff] &% 45 2
MR B IR 2 /0o 1 d GREMR IR R o A A SR 78
I E) 24 1.05 d, n=39), IXA] LLATRRH 1 B L 5 vy
)10 S 2 A A6 32K (Ackerman & Mesler, 1979). %} T
S 82 HOS OB B KN A  17-24 h (21.442.1
h, n=42), {E4EH P BSISCHT H Y 24 R n] LA A5k BE
1B E AR R

R S8 138 B ALl T A e A 28097 1k R 0 57 A
B IG ) &4 . AckermanflIMesler (1979)tH§5 H
L. cordatal?) [k AL LR AR nl e R A2 7EL.
ovatat, P VF 2 Vs in) & & OR 7 A8 A — M Ak b
Uy 1) 5% B i 2 AN a5 SR R R AE R I R 4
H & (Nilsson, 1981)0 B 5 & HATIELL V) ] —A>
Ty B2 20 BUE AT hy, AT 3G I [T AR e e 452 6
(ML (Sugiura et al., 2006). =115 524 15 ] &
B S — BRAE A b U7 1) AR =y v k320, — IR
A5 [F) —RE R b A5 B AR IS TR AT I ik T by DR ey L
B9 58 22 v [) B AS ] Rk Ao 25 k2B R RR S AR B2 A IR
%o (BRI R NEEA 2 K, TS0

g

j‘to
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PATTHIBF TR W], WA e 1L 55 5322 AL K 3R
gerptle FEMAER, (RIS A S ME— AR 2 .
— N I 2 5 AL Ry R GER — FZ AR AR
Z4i(Leporella fimbriatalx4h)(Beattie, 2006). HitL
WAL Koy (R R A0 A F8 AR A W B 2 T /N 28 B R )
B & N, T A 2 A 0 A Y & Y (Rico-Gray &
Oliveira, 2007). Microtis parvifloraft ¥y He 2 Am, B
WA AN X WS Ay (R I, B o B A% 2R
I 7] i& M (preadaptation)(Peakall & Beattie, 1989;
Peakall et al., 1990). —SSRP)SEILIAL N T fig H 2
HuX P ¥ (Sugiura et al., 2006), AS[RIHL 77 AT HE A
[F) A%y 5 R SEIRAL Ky e g, I HL[R)— JRy 0 1 XA ]
B[] LA R 27t T BEAN ] o IXAERE I AE — L6 Jm) i th
DX T o5 P 0 i A oy 2R 8 R A 1 A R AR A1 1 A
5L 23 6 AN [R] R IS TR) 9 AN ] PRI A% K 5 B UK (Peakall et
al.,1991). Al —Se iy 2 55 [ 0y 28 ¢ B A fig 2
T8 R IR A S AL 25 10 25 S (Gomez et al., 1996).

7E O R 22 JE AR, AR AR
T ELE IR IR B L. cordataiie A kA 6 Ky
HI4R & (Ackerman & Mesler, 1979), {HAE LA T
BT v AR KL, ovata il A L iU iy 1E K 11
i1 (Nilsson, 1981). Epipactis thunbergii— % 4= K 7E
WREIAEE T, 2R /N R, (HAZ A
I ] DLV KA T 3R, IS s gh AT s Ay 12
I & BAL K # (Sugiura et al., 2006). 7E 8B4 A
KL X241, puberula var. maculata (T. Tang &
F. T. Wang) S. C. Chen & Y. B. Luoif47 FI34EWI5T
, FRATTR 20054 L4 il 22 1) S AR Ry 3 Ay 2
W, fH20065F 3 e K5, ARG AL 0 22 AR N IR TVF
Z R E PR, F 20074 AR5 i 22 ) 32 22
AR AR I (EVE R A, RKER). WAL, SR
Aty T g L AR R 8 P BT T 7R SE I I (]
WA o i L 15 522 R Y A i R PRI AH B DG 3R A
A e FUSAERE E INFIA], 75 3 XA — Ry AR 2R3
B e BRI, A LA R] . A X i B L
22 AT R T A K 3 7 I — PR

B2, v L B ARy 2 R A% K (1)
ORI, TR Ak WSSOy 28 48 S i — g, i
== R ) v R TE PR B SAR A AR () 91 LA 3 A WP ik
Caladeniinae. Prasophyllinae. Limodorinae (Peakall,

1994) " KN4V o AE ISR P AH B 5% 3 B

VR SR S R 845

FUATHR T 2 5 2 WA 511 R A 0

Bust AP BRLXFHIRFRET R RIFA
BATSR, B A AR A BT R B, £23E
FESIMEH LT THE. AFFRIFE P B S
FAL R R PT -3 B RBRF L R G e o4F
Bt AR K L5, 4Fsad!
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