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Diversity of visiting insects and changes of pollinator behavior in alpine species

Salvia castanea Diels ( Lamiaceae)
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Abstract; Salvia 1. (Lamiaceae) is a worldwide genus with rich species diversity, a variety of habitat types and unique
pollination mode. Previous studies have focused on flower structure and ecological function of stamen lever mechanism, the
evolutionary response of stamen lever mechanism to spatial variation in pollinators and phenotypic selection of Salvia.
However, the pollinator’s compositions, behavior and reproductive success of representative Salvia species distributed in
different flora have been rarely studied. We studied the pollination ecology, breeding system and reproductive characteristics

of Salvia castanea, which is widely distributed from the eastern Himalayas to the Hengduan Mountains, we analyzed the
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composition of pollinators and the interannual changes of pollinator behavior from 2014 to 2016, the daily changes between
sunny and rainy days in 2014, and discussed their effects on the reproduction. The results showed that a total of 9 species of
visiting insects were found in Salvia castanea during three years and the change of pollinator’s composition and their
behavior was obvious. In 2014, S. castanea was legitimately visited by four species including Bombus friseanus, B.
grahami , B. religiosus, and Apis cerana. In 2015, the pollinators were reduced to only one species, B. friseanus, however,
in 2016, there were two legitimate pollinators, B. grahami and B. religiosus. The nectar robbery is common in S. castanea,
and the main robbers are B. grahami and B. friseanus. We found that visiting behavior of B. friseanus showed inter-annual
variation and was largely affected by climate, while the nectar robbery of B. grahami probably was affected by activities of
B. friseanus. The breeding system for S. castanea was obligate outcrossing, which mainly depended on pollinators for seed
set. In the absence of pollinators, low degree of autonomous selfing can provide reproductive assurance for S. castanea, and
there was no pollen-limitation and inbreeding depression. Our results revealed that in alpine regions, climate was changeable
and weather conditions significantly affected composition of pollinators visit behavior and pollination efficiency, which
might, in turn affect reproductive success and population stability of plants. Legitimately, visitation rate is the main factor
for ensuring high seed set of S. castanea in open pollination condition, and nectar robbery could maintain a neutral effect on
reproductive success at a certain level. Our results of this study provide valuable insights for illustrating how the
reproduction of alpine Salvia species is affected by climate and environmental changes and reproductive strategies to ensure

reproductive success.
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Fig.1 Measurement schematic diagram of Salvia castanea flower
col; 1EIE 1 Corolla length;cow: fETETE Corolla width;coh: 5 Corolla height;tul ; FEfA K Tube length;enh: & 17 Entrance height;enw: &
1 %% Entrance width;fil; f£221 Filament lenght;conl: Z4§B# K Connective length;luca: ZjF# FE K Length of upper connective arm;llca: 24T
K Length of lower connective arm;pil : #EE5 K Pistil length
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(body length) % 5E (thorax width) %) (thorax thickness ) FIl% 1 ( tongue length) .
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FERy B A 25 2 O 2 2N ST N AE 22 5 245 B8 1 i 45 AL TE B ZE B 56T (joint, j) BYALEL, LA
A 2500 T LS A, 47 LR is sl T LA EFRCA 1R (upper connective arm,uca) , DA R FRAE T8 (lower
connective arm,lca) , B BA 0] F LR 2E 4R B AE 2 (upper arm anther, uaa) , BUEVE 9\ R FF 24800 | B
AE IS PER, T HAA BN AR U8 N AEZS (lower arm anther, laa) , FEAEZGNMIEE S, R0
IR, R R ) T RO (I8 15 18 2D—F) o 2 N Ae 22 A Tk ) JES 3R , S a0 e £ 11 PR, s i) 5t £ v i)
fiAst, A3k (stigma,s) FEAH AR5, BS54 (K 2G) , AEsaE A JER AT — N EAL (dise,d) , FT 73 W4k
H(E2G) o Mk R AR AL S A 4 BUNRR (nutlet) .

T R R RHAE I RIS B 2, AL B 5 < A6 7 20 Al B A AR Y |, 5 A6 LA RE B8 Jir 4 Y (typical
bumblebee flower) FUTRARGEHY . S B R ALTE A5 A0 i T SR i) Jo 24 PR AR R B =X AR I35 , A AR AT
AR T AER B IR IRAEAL By S AR B 5 (I 2H) S B AR AL i I DL D

B2 EeREENEESSEHRILE
Fig.2 Morphology traits and pollination mechanism of Salvia castanea
AR FURBEREE M5BT BAEMIEAS ; CELE P IEAS s D BB TE S  EAL IE T (Lea, 2000 TR ) s FMERE (R 20 S4B 2257, G715 joint ) 5 G4
IV (d, A8, disc;uaa, B LR ;s FE3k  stigma) s HAZE B AL TE T HUCR AL B IFALHD (vaa, BB AEZY ;s 41 3%) (I D—H 8947
A 5mm)

x1 FEREEREFYUERCIRERERILR

Table 1 Comparison of inflorescence number characteristics and interannual variation for 3 consecutive years of Salvia castanea

FoApAE ) [F ) iR SEPN
HBRAE T S " IR BAALIT FEBINEEL N RIFAEEL
| A= 4 2
445y No.of inflorescences AL A AL B JINAE BB No.of blooming R AR No.of blooming
Lo No.of branches . No.of flowers per
Year per individual . No.of verticillasters No.of flowers flowers per L flowers per
per inflorescence .. .. individual plant .
plant per branch per verticillaster verticillaster individual plant
at same day per day
2014 4¢ 5.00+1.58a 7.60+0.40a 7.00+0.55a 6.40+0.76a 1.92+0.81a 515.83+140.30a 91.00+19.69a
(n=5) (n=5) (n=5) (n=5) (n=120) (n=6) (n=6)
2015 4 4.31+0.64a 4.50+0.20b 6.40+1.60a 5.44+0.09ab 1.88+0.11a 504.17+114.90a 39.45+3.95b
(n=13) (n=56) (n=107) (n=120) (n=120) (n=12) (n=232)
2016 4 4.17+0.37a 5.73+0.24a 6.82+0.16a 4.91+0.31b 2.00+0.27a 670.83+81.73a 66.68+9.64a
(n=18) (n=175) (n=180) (n=11) (n=11) (n=18) (n=22)
SFEE 4.49:0.21 5.94x0.74 6.7420.15 5.58+0.36 1.93+0.03 563.61:x43.86 65.71x12.16
Average (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3)

AR /NG FRER R BRIE 22 53 2.3 (P<0.05)
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3L HRAL R B L HEAE EEREYE Bombus friseanus . JKAEWE B. grahami & EWE B. religiosus FlH14E
W Apis cerana, 3 FPAESERIALRITT R ARAL A4 I B SR 7% AR T TR A 46 Il i, IS 00 A el i SR A AR 5 14 )
W S AL T AETE 1R A Sl AT AE T R R AR IR RAE A A 538, T 5 2656 5 HA% 1 B A1
SB/NE T L T S i AR Sk SE e kit B . AR AE I W AE T HESIATATZ B, TR AE 2 T LUK
AEN P B B B SR, 1 IR I JCIEAE S ATAT A2 Shint | B 8 T (B4 35 0E A LSR5 sAT AT RS 18] T B R A0 v
FEMER (] 3A—D) 55 IR R L, AL A KRS B. grahami 1R ARYE B. friseanus F/NHERESE B. lepidus ,
EATVIAER I ATEATE T, i i e AR = TR WA S bl A Sk S A3 46N (18] 3E—G) 5 55 =
FER B ACN , CLTE SE M TR Platycheirus. sp 5B WE)E Rhingia. sp S WA Episyrphus balteatus F1
BRI IR AT I R Nomia. sp HHIF i34 B MUK = AEALTE 1 ICE AR R T JF A b it A Sk | T0 12 58 A by ad 72
Je— AR T R (B 3H—K) . BFFEEi R R L AR /IVIERRIE R AR B0 | T Y IR | o B
J& AT B R AR A e B B R UTAE T O G R AR SR I AR B IR I 2 RO R USRI | BRREAS AT 2K
by, MAF R AT A,

B3 EeREENHEERREBEITH
Fig.3 Visiting insects of Salvia castanea and their behaviors
%R B (legitimately pollination) : A. 5 FEREWE B. friseanus;B. JKREWE B. grahami;C.25REWE B. religiosus; D.AHEZEWE Apis cerana; W5 HUAE
% (nectar robbery ) ; E. JK B8 B. grahami; F. %5 & BE ¥ B. friseanus; G. /N BE W B. lepidus; B FE ) (feeding pollen ) ; H. T Bt 15F 4 J&
Platycheirus. sp;1. ST W)E Rhingia. sp;J). WAL Episyrphus balteatus ; K. T4 )8 Nomia. sp; (I ERR % Smm)

222 RHUHEATHINERRARE

TE R B RASMT , B R AL 0 R U AR B (2014—2016 4F) AR AR B 8, 2014 47 LA 0L K317
AT X 2 2015 AR A A RUE Ry B B RN SRR M AR X R [ O LR S A X, A
2016 4F 1A UL MATRA IR ABAIST 2014 4F, BRAbh, 352 3 AF UL R 4L bl & A= T B ARk,
W EA AR T A 0 B H b2 A AR AL, DA SRl —F B AR AR BRIA] A 5 AEA TR K2R T AR P R % A8 —— A AL
TRy A W
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2014 - RFE N B UL LAY FE RE e I AE W | 3% AEME AN AR i | L HhRl B2 A W A AR X U7 AE I R 0.65+
0.04 (n=3) , Uit a i 2.59 , ik FEM AL . 2 Fhifs 28 B HuUR A8 B AR e s 135 BRBE (5 2
REWE 7.47  JKAEWE 8.37)  (HIAAEAREK (A5 R AEME 0.07 , JKAEHE 0.03) |, MTHCE ALY B HLAY 5 BB (0 o e
J& 0.88 B i)E 1.46 Rl ieJm 1.68) AT AR YMAT (KT 0.08,5 2) . FR1MT,2015 4F A9 1& 0y B 0
TP AT AL YRS B 25 98D AU i FE AR I 1 Aok Bt A2OB AT (0.06:£0.02) FIABIAR (0.15) W AR
TRAIKT, R 2B BIE AT AR 5, i R AR R 2014 4RI B BE MY A A8 W BB B, BEIIK
(0.7420.10) FUH (7.14) P58 . 2 2016 AW 58 42 & FUAS FE RE M (103 3 , 1T /2 H JK RE e A1 & Re e i A 1%
¥y S IR (U AEATCEAIR , (FL 2% RE W BAAE U A6 (RIH50 (3.1020.23 s /2% ), ELAT AH X458 18 1) 1 BR
(19.35) FIVTALMAE (3.68 ) , i 2 5 W 5 710 Ay JK R e R /)N R e | (] I A e A R %o A iy 1) W 8 AR (071 +
0.21) FUMI A (16.58) , 1 HUE ALK (1 2 i B s HA 30K 9 548 17 [] B (1] LA B 38 A 149 77 4 030 10 R A1 %
(%£2),

223 BRMPIMET SR

AHFFEXT 2014 4F B I K5 BT RS B U5 ARAT R HEAT T X5 LEIN  ZE PR R ST RS DR R 1
(2 LA A  ARR R] A B it B AR AT AR e 3 (36 2) o W RN, A R RE M o5 I D A6 B PR )
FHXFARCN 0.6520.04 , 47 ALKy 2.59 , 4 Kt — K1 AL 1 i 2 RE M 1 A 3 AE . B R ASUR
VI R H 4 AR AL AN K E A A0 R 5 B Gk T B, 70 R IR RE I 11 5 2R B (RRIXHIAIKR 0.29+0.14,
VIAEATAR 2.43) it & RE W ) RH XA A 005 oy 3132 T 43 531 B34 0.20+0.07 F110.80, [RIFE Y, 25 REME VI AE
IR AN B W A2 B T RACRGL R E | T P AR B (s H MR 2 U A ZE B DT AEAT S R o ERER N, T
FLAEME REAE T ARLIRN K T B v L R BB A0 R AR AT LU i (K- (6 2)

1% J2 RE W 11 35 RE AR R RS2 R A ALY H BhAS R, I R 2 SRR AL R A7k, 17 S R 1) £ 93 43
SR G BRI (RS R 338 Sy e Y B R A A DT ARSI S e, AR AR (1 4) TR0 H 325 U ek
AANIE] R FEETE 8:00—13:00 HATIEH , BRI K AL A3 B A W] AL (B REAC HH BRAE 11:00 LS. A
4 WAl DUE R SRR R Ry g i 4 e KA B 33 L A TP F 13:00—14:00 , B PR T B 5 BR RS K
TR RAR ARl A g R | W (RS A AR AT, LR R (Y R R WS B OB L5 A R I G A
J, B R A D AT 5 5 2 v I R, L H ARk S 00 il 2, W i s e 1 P 2R A, PR R SR T AR
K H ShA AR AN 3, FUA B R R e o i Al s 1 88 AR A 7R S MR R R, 389 2 AR AIR A 7K
23 HOAaRRBENEFT RS

T BB A AR IO AE R B 12915.03£1964.70 (n=10) ,F:4=4E B 4 NIRER  FEMIRRE L (P/O) Hy
3228+491 ; LA FLUR F A fE 2 B >6 mm , MESE SR, MEME R O7 , PHAE % 7 ACH8 8 (OCL) = 5, R4 P/O Fil
TR, AR R EH RGN RS, TR

TR B B 2 AR AN R b B ) 25 SR AR T A B 35 25 57 (181 5,2014, F = 147.328,df = 4/647,P<0.001 ;
2015,F=216.591,df=4/711,P<0.001) , #E%E 2 455 0 R 0 H A 5 0 B AR 45 928 (2014, (88.58+
1.54) % 2015, (71.54£1.56) %, P<0.001) FIEAKAT H 284552 % (2014, (34.83+1.89)%; 2015, (15.48+
1.94) %, P<0.001), H 2015 £ R E KT 2014 4£ (18] 5) . 2 44N [ 3245 908 10 20T Hof b B 495 52
(& 5,2014, P<0.001; 2015, P<0.001) , 156 S (0 U2 B S TR GE AL 0 & B2 03, A0 [ AFA03 ) - JC 452 R 5
RS FH 45525 (18] 5,2014, P>0.940;2015, P>0.835) A & 25 5, Ul WA B (0 FUR B A0 A 32 AL B B
H, AR EEFITF AR 45 50 (85,2014, P>0.271;2015, P>0.308) L% A % 2% 5, RUL WA Z 1L
H B BRI [ R S AL N ok S AE M 1 25 52 %6 (181 5,2014, P>0.858,;2015, P>0.979) Z [H] TG 1 3% 25 5+,
Ul PH I 0 R A I R
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BB R A FF AL BE 20 F 8 L B 9% 51 6 1 il FPHRN B BKSHIE SERSHIE P26 ik
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AEARER AR A, 2015 4F BUR BEAE 700 A4 43
FEORI R B R BT AR B 2 I T 2014 45 1 2015 5 ES2EEEREERRENTRNELEILR
ﬁg,fq;*ﬁj\ E‘ E ﬁpg@ EII‘J %‘ }%Mﬁ s 'Ljf fﬁﬁﬁi‘ ﬂ{] B(J Q ,pcu & ﬁ% Fig.5 Seed set of difference treatments in Salvia castanea for 2
WA 10 45 S 38 T RS 5 IHEAH DG consecuive years
ANTRING FRE R RIR S T8 ) 275 A R 4F 43 A [7] 40 B 2 7] 22 57
2ok B[ AN A B EE A BT R B 37
Mz,gﬁﬁj:’”%ﬁ PR 3 L AR U D 78 B3 (P<0.05) , * * F/RiESE 2 AFIY A FIL B2 0] 2% S0 0 3% (P
RS, LH 9 i R, 5l JE T AE % & <0.001)
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REMEJR 1 PG K L —— =45 BB Y& B. wrifasciatus , ™ 177 7] 33 5 b BRURE A5, AT 2k AILA B9 25 ( mechanical
isolation ) (ALK V& B AEAL Ky & BRI IRI B AL , T8 LA 10 b B I e R R, R BT A s R
AR R Y TN IR R R I A A BUR RE S, umbratica 47 4 FhAT 215K AE e | 7F
BB Ry W] R A TR F 3 A A8 R B A SR AL ORI T An SR — B R AL ysn) | AR R BV A] 7R A SR 4
S, FE 2t B A9 DA T 0/ R TR AR, — Rl R T A ARG AR LR 2 R L X £ A 1
BT, B RURB R U R dL R S SR e T (A S50 T B A7 I 8 2 (4B 5, = A o 2 AR s [ e B
HCREFREAE) NSRRI S 3R B A S F e S R G ThRE

AR 928 B R s A A e A L ATIR B AL RIS s LR T AR A
A A AR e R A A A O A S ARSI A A AU T | R LA WU S 4 45
G- AR AT AR T RS R A 2 0 K A ) RIS R B, B T RS T BE S R S BB B A s B L
GO ALK B AR R S5 B AV ELAREBE LA T B WA DG . 2014 44K R REME I I 92 ( (6.14£0.13) mm) I
WJEE((5.22+0.07) mm) 5L M58 ( (6.74+0.15) mm) Fl3e 155 ( (5.20£0.09) mm) 5¢4=PERL , 1M MK AE 4 1)} 58
( (7.57£0.06) mm) FGE((6.06+0.44) mm) WK F56E TG, AR+ ( (16.86+1.37) mm) B E/NT
TR ( (29.1£0.41) mm) (3R 3,3 4)  FRATHEN B RS T0T A S50 11 MR A 2 Re g = B E T A5 M
MK e B TS B IR N 22— 59— D7 T, S0 LR W 5 2 3 1 U A 1] S 38 0 T R0 A iy s ),
FET A6 B [50]  Jot JECAH 7 0 401 3 1 1, s A R B AR U 2 A B s, R, s el /b TR R UR G v A
R i) B G M AR ICAE 2, nDRE AR 2 B R A 0 AT RE(R U T 0 B A AR, 2015
AEAL R B RPN SRS 1T B B B FREE B A [5] e 1oy AL | BE 84 36 SRR AT MARRE RR RS 1K
R AR B HL A A AR AR DG ) AR B AT SR AT RERRAR TR R A LR A 0%, IR EZ
A, SR R A AT B AR R 9 B H OB AR R AT ok T BB/ T AE M 85 | T A A 450 A B i 9 B T RE S |
ARG A R R SR AR A A SR T ) S5, RS R ARy AN TR R R4 F I R AP e
SR AR AT A, (H U B s AR TT e S AR /D (0 A% M 2 FE U7, BRIV T (i B2 26 19 T 8 Rk 5 1%
K452 S Ah, Tt R A — R SR S 2 R AR S L SRR UE T AR ARG SR, B R 5
T B AR o G R R A G, DL AR UG A 22 KRR BE S 45 52 ATy we i — 2B IR ABIESE

*3 FEREEEERSERRERERIEE/mm

Table 3 Comparison of morphological characters and their interannual variations of flower of Salvia castanea

WILATE bR 2014 4F-(n=20) 2016 4F-(n=20)
Morphological characters 2014 2016
AEE K Corolla length ( col) 39.2+0.56a 40.4+0.44a
AETLFE Corolla width (cow) 11.0£0.29a 10.9+0.24a
A& Corolla height (coh) 20.6+0.41a 20.220.3%a
A Tube length (tul) 29.1+0.41a 31.2+0.33b
5 I % Entrance height (enh) 5.20+0.09a 5.77+0.12b
5 1 %% Entrance width (enw) 6.74£0.15a 6.93+0.14a
122K Filament length ( fil) 6.77+0.12a 6.65+0.10a
255 K Connective length ( conl) 6.05+0.12a 6.50+0.11a
2% 3% K Length of upper connective arm (luca) 3.53+0.08a 3.81+0.08a
258 T K Llength of lower connective arm (llca) 3.32+0.10a 3.23+0.07a
K Pistil length (pil) 36.8+0.52a 36.2+0.40a

ANV /INE B RN AR PRIA] 22 57 8.7 (P<0.05)

RAGARRIIIAE PRSI HR T RS20 2 AL BN T o AR A 2750 R AT B 58 o, 2014 4R A%
JR& AR B AE [T R KA BT M 5 ) T A (W R B RR R = 2.59:0.80) , S A8 5 B M3 7E [T R R W i T I K, (HL Y
HEFFAEMR AR A 7K (B K BT R = 0.07:0.67) , [ B BHRR 2K A7 2044453 0 i B0t TP 950 26001 (A R by
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S =0.80:0.67) o T A, I R IR ASBAT RE A K RE B8 1) 3 55015 3 R s S 1% (3 sUf% 3 5 % = 0.01:0.03) , B
T R ) s B AR LI R & 2 T RN ( BARE KBS K =2.43:0.03) . [RIHRS B2 RE 14 (198 3% 15 453 32 [ T K 5%
Ml A, s 28 AR AR AR KO | FEARN 3253 0] [ o] ¢ RE W6 179 ¥ S A 7 Dy o, S 35 32 380 B RRT R () 5 i) T A% A A 45
PR SEARRAZ M (6 2) . PIRR R T S0 BUR 0 A AL Ry R fiE 32 SR AR P FP 5 46 B s €1y
AT Rl As o BIVAG R b A e RE G PIA T 246 43 B A B Ry TR, BR RN K ol K RE e ARAS R RE G 1Y T
VE AREATE AR I 84T R, o5 — 7 I A R AR I A AT R 728 Ak 32 B2 5 K B9 A1 PR A8 AL A G, 4N 2014 4F LA 8K
1Lk R F (W RUTAEIIR A 65%) ,2015 4 VL% R 3 (5 A UIAESIR I 74% ) , B T 2016 4F, 1 & fE I 58
VR (VIAESTR R 0) o T3 0 R AR AR A A 3 5 i A S50 Ry, X s S A A3 A ), X Fh AR £k mT
55 R REIE AR W2 R B B A AR AR PR AR A sl A U A8 B 04T ARG, K RE N AT M R AT R,
Tl LA RZE T RAEMAEBRAE A0 B B, AR5 B M E BT A T BEAR R AR B L e FAS R AR Y 5 46
T3 DA Rt BRAT VR, Gt o A 0[] sl HH B0, W 5 4 AT 4 - R 0T BB 5 AT R A FE AR it 2014 4F
I RE B4 11 s B TSR A I T DR B S 10, T 8 5555 2 RE e e I T R () 3l S 3 /A 56 B T 2015 4 R RS
FEREME VT ARAT N A 0 B O | AR Sy s AE L A R AT AR v R K R e 1 HR IR AT AR R R AR AK R 5
22016 1A R AEME ST A R T, IR RE M I HS BE AR B A T ARAR M S 3 1 T 5 — A R R 1 2 g e
5 IR AW AT AR DG E AN S, DAL A T L) S e R o A % R R R A L 2, B T A% 33 1
AR AR — RE K- R AR G 2L L | S5 AT I e A5 B AR | 1 ¥ 28 WU A R %
) 5 2 R J5 AU AR PR R A BTN s B S S R R, 0] RE A G AL T R R R — B, A A
PEA B G R BE ALk & S i B H W ARG R AT AR W AR A2 B S, B AL A% 3 5 14 1 o
PR FLHEAAE NP A T IR AN R G5

F4 2014 £iHE R REBERNE/ mm

Table 4 Morphometric measurements of visiting insects from Salvia castanea in 2014

P AT (LSS W 5 g ) USN
Visiting insects Body length Thorax width Thorax thickness Tongue length
% F2 RE 8 ( Bombus friseanus, n=10) 13.42+0.53 6.14+0.13 5.22+0.07 5.73+0.33
HEME (B. religiosus, n=2) 16.33+1.21 7.79+0.04 6.18+0.61 9.09+0.39
JKAEE (B. grahami, n=2) 16.86+1.37 7.57+0.06 6.06+0.44 8.21
HAE B ¥ (Apis cerana, n=10) 11.75+0.19 4.26+0.08 3.71£0.09 3.97+0.08
T ME G088 ( Platycheirus sp., n=2) 7.64£0.19 2.27+1.67 1.85+0.09 —

5 U ( Rhingia sp., n=1) 7.62 3.19 3.02 —
A iR ( Episyrphus balteatus ,n=1) 10.00 3.03 3.20 —
/NHEREWE (B. lepidus, n=9) 15.08+0.17 7.82+0.10 7.27+0.09 6.46+0.20
4 Zig

PSR 3 AF I EF AN ANEE ) A5 T S RUHE LBk ZE AT L ) S U e 9 A3 T HR 2 B S 32 B 5
SRR T BARBR AL, LS R AN R R B AT AT TOTE ., e X S Bl R w4 R L
b R ek R AT A BON W ., SRE R R A S R BNl |, 2 B RO KRR
TEFERRSE . IUAh , RATRIF L E MG 2 AR I (A B R BB e 11 i 84700 , 1 2 R M A7 D Rk 52 4F P A2 Ak
BOR, IR K AR S B0 s AT M AR R HE b S R AR ROTR S AHOC . SRE R RN LR a8, B 2Rk
PEATERY , /D p A R RE Y 8l A S RO LB PR AL AR, BB AER BRI AL S IR . 2R MR A
ZEAF T RE . R R R R AR A R AL U AR T D AL R SR T 5 0 AR 9 1) S G R e
FERRE . AU IR DRI R AR ) SRR A 2 2 DR s 2 0 S0 U e ) B L Eh 7 — e 7K P 4
Feh P2
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