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KT RMATHEETEEP IR SE MY
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Fog” EANE KO E O W
FEALNT K% RHE22 0, M 730070

M FE E{EMLT (Viola philippica) 2 B ST TEAE S BUEIR G B E RGHEY), KM EIERIEEZ R it B R BTt
PR TR AF IR o % SC VAN R JAL TR A ) AR AN ) Fo 90 I R 8 ) SR E s T A MO B TEXT R, B TR 207,
BT 1 PP BAE TR A S5 TP E 2 76 4 B E BT 2 PHBUE BT BAE AL AL 30, DL 584 PBIAE 5 I I P E P A
KA HES S AL BN . 45 R B AR H S o H R S GJTU0E 5 BB K, 4 H RN K2 HHE25 8
T, ASEONITEMBHE, T I K2 EACF R ABTE, DEBONITBAE; K H N 2085 2 BTE . A2 I8 A BiAE 4
T, FAEE — RVIMESS SAEME H AN R BRI, R i 120 TF T8O B0 S TE3 I ROt RS20, oA fiv i) 58 4 PR BAE PO 2 1 1
REPERAY . Horpr, Hi— AR AR H R R BRI B ZE b BT o LEIEOK, TS — AR R IR BT o B ECR . S Ab,
PP BIAE 5 58 4= P BIAE O RE RS S5 E A B RE P IAAF A — e IO L BN, AR ZF IR (K R A€M O B T JF B K AE ) 5 A 4R
02 MOk 50 308 A i, TS AR GRS T RO EI K R B 15 58 A BIAE I 2R A — A, DR @8 B IEERIR, 5 /5 TEMRAR <1 o2 Mot
s RN, THRRE S KT NT/MET RAERBFURGH SR IRE Y . RN, KB 5g e ABE R E T8 H T
s BT AR R B T HIRT — B a5, S8 S IAEZF 20— RPN A SUHER RS K A AE R A B A . A,
AN S SR AE T P TR I R T A, K H IR i AE I SRS R, H IR BERE PO RS IO i
o RSReR ihE LI

KRR AR T PTAE; IR AL, AR (T B AN
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Patterns of flower morphology and structural changes during interconversion between chas-
mogamous and cleistogamous flowersin Viola philippica
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Abstract

Aims Viola philippica is a species with a typical chasmogamous-cleistogamous (CH-CL) mixed breeding sys-
tem. It provides a flower model system to investigate floral organs development under different photoperiods.
Morphological changes of intermediate cleistogamous (inCL) flowers have been observed, the trends in variation
of changes from CH flowers to CL flowers or from CL flowers to CH flowers have been analyzed, the localized
effects of poorly developed stamens and petals in CL and inCL flowers have been identified. This research prov-
ided morphology and structural changes with implication for the evolutionary significance of the dimorphic
flower formation for further study in dimorphic flower development.

Methods We used methods of anatomy and structural analysis to observe the morphological structures of flow-
ers under different photoperiods.

Important findings Photoperiod played an important role in the development of CH and CL flowers in V.
philippica. Under short-day light and intermediate-day light, both CH and inCL flowers developed simultane-
ously. Most of the floral buds were CH flowers under a photoperiod of short-day light, but most of the floral buds
were inCL flowers under mid-day light. Complete CL flowers formed under long-day lights. However, there were
a series of transitional types in the number and morphology of stamens and petals among inCL flowers, including
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five stamens with three petals related to CH flowers and two stamens with one petal related to CL flowers. The
former type was dominant under short-day light conditions, and the latter type was dominant under mid-day light.
Further more, there were localized effects in stamen and petal development for CL and inCL flowers. The devel-
opment of ventral lower petal (corresponding to the lower petal with spur of CH flower) and the adjacent two
stamens in inCL flowers were best, and the back petal was similar to that of CL flowers, an organ primordium
structure. The adjacent stamens with the back petals tended to be poorly developed. In extreme cases, these sta-
mens in inCL flowers had no pollen sac, only a membranous appendage or even a primordium structure. When the
plants with CL or CH flowers were placed under short-day light or long-day light, the newly induced flowers all
showed a series of inCL flower types, finally the CL flowers transformed into CH flowers, and the CH flowers
transformed into CL flowers. This result indicates the gradual effects of different photoperiods on dimorphic
flowers development of V. philippica. A long photoperiod could inhibit the development of partial stamens and
petals, and a short photoperiod could prevent the suppression of long-day light and promote the development of
stamens and petals.

Key words Mola philippica; dimorphic flower; intermediate cleistogamous flower; interconversion; position effect
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TR R T YA MBS AR I — AN SR
B, AT A AL e TFBOR Fé 7 L B 46 44,
HUEAEDACIR AT, i B ALK = AT,
X FAERFR 9 P8 AR (cleistogamous) o Tl — 877 A= ]
BAE AR ) 1 B8 7= 42 ¥ 7L {E (chasmogamous), HEiH
A AN o AERAEE I ER RALTER}
RPN SR SR GO0 R LU BOR T AR Y B R
WA AR . FAE1908F LA AT AR T30
Z MY T BAC S A BAETERS, FFANIEI 5
B BE Y g b S P B AE B Y 4 AiE (Uphof,
1938). Lord (1981) &4 PABAERE ) 73 N ACH]T 524
BifE. BRATEZAE B 584 I BUTEART IR
BIAEVU R 7R GERFFIRBGEB T 2 A
BB A B, RIPEEY B PG 32 R
W AETR — AN A [5] B A B[] — s 34 e B9 ol
B TR FRIE—IT AL S . —sAaR
BlFansksr Jeads Jei . HIEE IR T R
TEM IR S KB ke B FH (Sigrist & Saz-
ima, 2002; Morinaga €t al., 2008; Wang et al., 2013).

PR Y (1) PATAE S RS R AP0 FH T PR B AE IR 52 45 H A BA
KIFTRACIF 53 B AL, P fe o G R P Bl 1A
PR, 2B IR, MR AL 2 e PEAR
fK(Auge et al., 2001). T7EE 8L Viola pubes-
censt', JFIAE A K &M H L HE, HEHNAK
E AL Z A, R R AL A B,
B840 S S R TBAE X 1 0 M Js a4 2 AR VR IR 4
FrE s AR, IRk T 5 B R 1)L 434k (Culley

& Wolfe, 2001); Impatiens capensis} i {t 5 81t
(1) B 22400 %oF 388 A% 45 440 [1%) 52 1 1948 K (Paoletti &
Holsinger, 1999); Ruellia nudiflora AN [7] 1€ 5 % 1
AV IS VAR STl o R T ) A N ]
(Munguia-Rosas €t al., 2013). Kb, KEZHFE AN,
TEAWI A B ARSI, AL A ESZ RS A T
JBAES PRI R A — Tl Sk R T AR B 3R LAk
FEE RGBSR AS fe 710 e Re 4
it 35t A& | 7] A% 7 59 F 48 (Stebbins, 1957; Beattie,
1976; Solbrig, 1976), A% H A8 3R & i A 35 e %
M 5] &2 i) K 46 X % (Schemske, 1978; Schoen &
Lloyd, 1984); T FIBALEZEXT 1) H 22 RETEZE 22 ASF (1)
15 00 N N W 1t %5 £R [ (Schemske, 1978;
Campbell, 1982), {rRAFAFI[1HEK A (Stebbins, 1957,
Beattie, 1976; Solbrig, 1976), [yt E 3K E A
(Waller, 1984), U/ PAIWR 51 #4453 5 it 5 U BE B AN
(Solbrig, 1976; Schemske, 1978; Waller, 1979), J#-7&
ANFII IR EE T PRPTE 1 A JE 2% ' (Campbell, 1982;
Campbell et al., 1983),

3¢ & (Mola) iz 4 A LE L IR AT S By Hi X (1)
L s AR b (Wahlert et al., 2014), 4Ek45525-6007,
Hrp, 80X P HA AL MEIE R & EE R4
(Culley & Klooster, 2007), H7E—Lyfh G A&
I T IR S 56 4 PRBAE 2 [A] 5 it 3 PR 4 A6 25 1Y
(Lord, 1981; Culley & Klooster, 2007; Li et al., 2016;
Malobecki et al., 2016), 7 F25(4nViola odorata)
HHIFEGE S AR5 3 5O IR AL ¢ (Mayer &
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Lord, 1983). ZJEHEYFT AL HABITE K B FIMER
ARG T A5 (Wang et al., 2013; Li et
al.,, 2016). A 7R EAL R B LI, XF
FOR R RIE R A 45 Mt 50k AR R b 2

2270 LT (Mola philippica) N 5% & £ 4F 4 5
KK, &P IR B A TGRS A B 0 B
VAL ST . D6 JE I Remm S T W R TR ik
M EEAERET, MHBTRKE R EZE N UL,
KHBOEEB KT 14 h) FIER e 4 ABiE(Li et al.,
2016). N AR T IS 2 A HBHERIE &S
SR B ELRTE R RS IS, 2006, 1895,
2017). (HAZYIF B HF A 5 58 4 P BTG 2 (BB AAAE
# — I P 18 A€ (intermediate  cleistogamous), F&
H, fER BN D EE S il e, T H R
T REB AT NI I BIAE(Li et al., 2016). FR4,
FOk B AL 2R TS AR S5 i anfer 2 A TG R
R AAR 2 50 H BN POk E TR H R
Tk K HR M SMSeEfE T HET,
W SIS S MR B AEAE AT W AR e 34 2
Xof I A e S (1 [ 204 A B T AT TR SR A T T
16 2 58 4% PR A 1728 A A B 52 4 PR B AL 21 T s A
(AR AR, e BR PG 2F RN R B S S5 2
TATLENL BN, I BUAERE P 1 3 B P Ak %
PR B AL TSR LR IR A A

1 #HRFAEE

1.1 #R

LA TR P A AR, B HA T K A
PE IR fefp g R I Ha-6 lr 1S,
TR T & E IR 5 A (R 2: ) R
Zh. BEE10hy 12 hWAT16 h 34N G, AERRAE %
A AN T 6 ] 3 (R 42 25 4 o) St R B 1) A AN [ 355 7 22
TR, BIRIREAE28 CHEA, &R
48%F A, JEMRERE 120 pmol-m >s™ A A . KZ12A4
H, NEDEREBIT, kS5 S HAFEE L
%,
12 WHE

BB 5 5 0 A AE 2 B T OLYM-
PUSA AR 2 f# 8% (DP2-BSW-V2.2, Olympus, Tokyo,
Japan) FESI, JHAMR, SR MR PEELM.
AFEFEAYT, ARG o A8
15 56 & BUHE ) AE R BGE AT Goit, SR EL
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2 3NIESERMT ISR . AR, K10 e R E
B IR 2 IR R EE RS 2 16 WL R el 16 h
AN O 564 MBIHE F IR FE 210 hi6
FERA TR Ak kR 7%, RERE— B [ % 5 i e 28 it
TSI . SULFER, WA FEAER e es B it
1T E I RAT St .

K TRI5 ARG B A G 032 (e v AR 2 Bt A )
SR B AR, 1984) K AR [RIFE AL [ 7 2F 3t
TR UIAS 22 e . KRR A MR GE
TRERAARG RO ERBEARREOIREEL, H
H R AR e 2R L R 4 (A R I (1, F R 51
OEEWLK, ZHAKEW, B, WFEBVIEE N
7 pm. F|FH 3E ROk % BB (DMI4000B, Leica,
Wetzlar, Germany) % A i U] | 47 M2 51 .

1.3 WGt o

FlExcel 200743 # % Z 46 315 2R E, AR
AETURERR AT 5 1 E 23 DA A RIE TR B B KN
(i) 1) 8 2 P 2 e P e /N S 3 22 S iab AT b

2 BRI

21 SEABENRSEN

FEIBRAEA SA ORI R A TE I, R 1Lk
FLAB ) G R U R, SHUBERSEOR, fR22 8%, JL
FENE, BMESEA4NMEAE(EAL K, ER24),
N THI R 2 MORE 8 7 S A B S 1 A I e
TEITE R B (B2 A) - 52 2 PBTES MR A N R
FolR; RN SS(HEZE IR, &, fh22 B,
TS 2 M2 =, AR HESS(IEZF MR 5 7 51)
BIRE AR, EIRARTH R (BB, 1L, E2M).

L A M AE R E 13 2 1], /b FAelfa
—EMREIEIC-1]. IM-10). LLEHBKE, 7
PR, 5A S R RS AR e —
A —EMKE, UHRAEMBUR G I e A
MAETAEAE K & B iF, TS READ RS =
P /NB A A — AN 24 2 BRI TR R e ) A
TEMEAANKE, N E EERELIC-1, K
2B-2M). KB BT e K B B I A8 55 s BN T
S —P HEAETRZ RR(E1C-1)).

RIS E B SH, BESEE 5EENRALL
WK, Teee e, IR R, HEE2-SMK, 4=
04 (F1C-1J. IM-10), R ks SH I,
A HESE LA EA A AT RE(KEI2B). A 1AL
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Bl CRAEH TR R AR R . A, THBHE. B, sEeMBiE. CI, EMBIE. K, JFRAE/EZFRBIm. L, 564 M8
TEFEZF B VI - M—O, SV PHBATEAE SF (M DI T o ca, O BZ; £, TE2Z; pe, TEH; se, 165 st, M. A-T, HEBIRCA500 pm; K,
5 200 pm; L-O,  Eufil X100 pme.

Fig. 1 The phenotype variation of dimorphic flower in Viola philippica. A, Chasmogamous flower. B, Cleistogamous flower. C—J,
Intermediate cleistogamous flower. K, The cross section of chasmogamous flower. L, The cross section of cleistogamous flower.

M—0O, The cross section of intermediate cleistogamous flower. ca, carpel; fi, filament; pe, petal; se, sepal; st, stamen. A—J, bar = 500
pm; K, bar =200 pm; L-O, bar = 100 um.

B2 HKACH T WRAEHIESTE S SHERAR R A, JTFRAEThRISAUESS . B-L, HEMBUETHAREHE MRS, M, 584
B HI2MIESS . an, fE24; fi, fE22; sc, M@ &Et-HESSIE . LhBI R A500 pm.

Fig. 2 The morphological and number variation of stamens in dimorphic flower of Viola philippica. A, The five stamens in chas-
mogamous flower. B-L, The different number of stamens in intermediate cleistogamous flower. M, The two stamens in cleistoga-
mous flower. an, anther; fi, filament; sc, stamen cap, the membranous appendage structure. Bar = 500 pm.
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ASMES, HAF2MEAZE (M, E20), A1
1628 B SART DL ERS, (HOR 80 MERS AL 2 =
Pt /0y, A eS8 HO ISR 45 74 (9 2D-2G);
B WIS A ARS8 9 R HR 5 4 (1
2H. 21); B MIELEAIMOMERSS, NS e 2y =5
AN, BRI R, AN HESS M50 tR 45 1)
(EI2J2L); A WAE % RG2S, 554 e
f—RE(E2M) . Rt MMERSBCE FoRE, e
B, BEA R T ISAC SRS, A 42
T 58 A B 2 MUESS -

g b, WIERBHEIE AW E H, 55
LABEAEL, HEESTEMR 8 R EALT A — &
AL BB, A6 2F B M R A G BT e
PE )T A8 5 A48 2 Mo S8R4T R B e, T E
TEIE X T AT FE A 5 e = B e —FF, N
BIEIR, 5 A8 AR R R & B, T
H AR 5 R B NI/ TR BT CR 25 44 51
FRGER(F1C-1], K2B-2M).

22 AFEEARAREERASERSHSMm

AHHE S TR LA R et al., 2016)2—
B, A A A T P BT ) 2 AR S
TR HIB0 )T, KT SRR AL,
AR RS T A R e, R HE (12 h)
N, KEBAEARTT (A6 ok P, /D30 o) A ik
T e, mrEKHEA6 h R, FratEyis
SHE A N EBEED. B4, fEEHESH
HIER, AIRIZEB i P Bt A E AR BT o 1 e
2257 ? TAT R H RS H I TS A R 2R
REE B ET T Gt SRR I, 7E10 hGiR
N, B S AR ES HA 3N I I A R
PRTE BT A R AR R o 16 LL B AR S R, S6.40%, T
BA2MOMESS H R A USRI AR BT o5 B /D,

L CERAE TN RG0S o I PR E TR A S50 5 CF B AR E 1R 22)

N2.10%; HJE 3 B o EeAp) B A T /i3 o 0 L
#l(p < 0.05)(FK1). 12 WG, SHEaMrERS HA3
AN I I PR B E LR AE A R R P o ) LR
4.70%, 2A50HERS B A VA6 I 1) 3k 8 P A6 AR P
It o5 B A1 2R59.57%; 1 HLJG 35 BT o Fe Al BH S8 s T i
F AT B (p < 0.05)(FK 1) HHIEAT ML, 10 h5512 h
PJEFAT, A ABEE R, (HEHRT
() VB PR A A A 4% B 40 H R 2 B0 20 T AR,
T A IR o PR B A2 B R T 5
ik v
23 FHiEEKREK R TERENTLESE
¥4 H (10 h) F &AL S 2K
HIE R (16 h), EERE— B AR H0E S e 2
HATHLEE . AR, RIS I R/NE3A-3E,
Kl4A. 4B). ORHINHME, 1627 NIFRAEIITE A S5
(EI3A). 10K )5, ERIE5HR: SAHESS, B HES
AN =, RS I E R K, HESie 2 ffK,
NN ESS KRS KA, R =485, NIFHIE
HESSKREI23 47, SAMEHE, (BRIEIZ /N, e
PR R AR /B 2, A R A i RS Ak ]
2(E3B). 20K)E, LA B2 RE RIFH
MRS, A RA2MEZ =, fee ik, NEA
MESSK LRI 12740, AR AT/, RFFIRACHE
BRKEMBEA, RIS TR LR 25
MR SRR AR, AR A, R 24 K
S R AEIRIR, AR IESS K 374, /M
RGN, RS ERI1/5, PIAS G AEIE R JF R,
L H(EI3C). 30KJE, fEMZN: 2N KE R
TP eSS, Tee2i4, Te2 EEUN, HR3IANHEE A
JRER R, R 2N K B BT B HESS 18] (1) T 19
ST, AEAMESKER23E4, KR4k
ey R JE ARG, Ak th(BI3D). 40K 5, 635

Table1l The effect of different photoperiod on the morphological structure of intermediate cleistogamous flowers of Viola philippica (mean + SE)

Je FEBACRIARLLZE  SAUERAMORESS . 3R SMOHERE . 3BT 2ACHESS 3 TEdT 2AOHESS . IR s A IR BiE Ak
Photoperiod  The ratio of plant i A B{fERE K EE % B AL R L WAL E Bk R
(light/dark) ~ with CH flowers The ratio of plant with The ratio of plant with ~ The ratio of plant The ratio of plant The ratio of plant

(%) inCL flowers of 5 or 4 inCL flowers of 3 with inCL flowers of ~ with inCL flowers of ~ with CL flowers

stamens and 3 petals (%)  stamens and 3 petals 2 stamens and 3 2 stamens and 1 (%)
(%) petals (%) petal (%)

10 /14 h 81.93 +0.016" 6.40+0.011° 4.73£0.012° 4.87 +0.006° 2.10 +0.008" 0.00 £ 0.000"
12W/12h 3.50 £ 0.004° 4.70+0.014° 9.27 +0.009° 23.80 + 0.032° 59.57 = 0.008° 0.00 = 0.000°
16 h/8 h 0.00 + 0.000" 0.00 + 0.000" 0.00 + 0.000° 0.00 + 0.000° 0.00 + 0.000° 100.00 + 0.000°

FATANE NG 7 BEROR F 6 1R AN FITE B AR o 1) < R4 7E 2 2 P 2 57 (p < 0.05).

CH, chasmogamous; CL, cleistogamous; inCL, intermediate cleistogamous. Different lowercase letters in each row indicate significant differences in the ratio of

different flower type under the same photoperiod (p < 0.05).
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B3 A T At S 56 4 B AL RARAE — e 00 U R I AE BN AR AL i3S . A-E, BATFRUERIAER E T 16 GRS [R5 162
TERIARER . A, ORI IIEHFES. B, ORI NI . C, 20 RN IIEHER. D, 30RMILLFIER. E, 40 KK 1)
A . F, BAEEMBUERERE T 10 WG )5 E 2R RS A& . F ORI FIEZF . G 20K HIFE4 K
&o H, AORI AEZF LA |, 60 RIS IAEZF LA o 3, ORI MIAEZELAS - i, 16225 ne, BEIRIE; pe, TEH; st, HEES. LLHILS500 pm.
Fig. 3 The variation trends of flowers type of the plants with chasmogamous or cleistogamous flowers under different photoperiod
in Viola philippica. A—E, The variation trends of flowers type of the plants with chasmogamous flowers under 16 h daylight. A, The
morphological structure of flowers at 0 days. B, The morphological structure of flowers at 10 days. C, The morphological structure of
flowers at 20 days. D, The morphological structure of flowers at 30 days. E, The morphological structure of flowers at 40 days. F-J,
The variation trends of flowers type of the plants with cleistogamous flowers under 10 h daylight. F, The morphological structure of
flowers at 0 days. G, The morphological structure of flowers at 20 days. H, The morphological structure of flowers at 40 days. |, The
morphological structure of flowers at 60 days. J, The morphological structure of flowers at 80 days. fi, filament; ne, nectar; pe, petal;
st, stamen. Bar = 500 pm.

020 mod 2000 g vod
g m10d =
s d =20d B d o
Q 015 m30d o 1.50 -
N 8 m30d
z m40d R m40d
5 5
9 0.10 & 1.00
% %
b S
fw 0.05 ffﬂ 0.50
#e T
0 0
AnL FiL LpeL LpeW
0201 - 2001 p
8 S mod
8 § 1.50
g :
S S 1.00
< <
R K
o o .50
= 6
0

LpeL LpeW

B4 RESGEB NS T BT B O/ MO S A, B, JRRUEAERLE 16 hH IR R A S LA T /AR b
%, C,D, A MBHEMMRAEL0 hH IR NFrE ST LS T RNIRWES . AnL, TEZRIKEL; FIL, B2 80K, Lpel, T4
ML LpeW, RAEMRISEE . ANF/ING FRERORAN RN TR BT A6 38 B RN Z IAFAE 2.2 2 57 (p < 0.05).

Fig. 4 The variation trends of floral organ size in dimorphic flowers of Viola philippica under different photoperiod. A, B, The
variation trends of flowers organ size in newly developed floral buds of the plants with chasmogamous flowers under 16 h daylight. C,
D, the variation trends of flowers organ size in newly developed floral buds of the plants with cleistogamous flowers under 10 h day-
light. AnL, the length of anther; FiL, the length of filament; LpeL, the length of lower petal; LpeW, the width of lower petal. The
different lowercase letters indicated that there were significant differences in the size of floral organs as the time went on (p < 0.05).
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SEARAR 16 hik H BT I 58 4 MBIUETE S 4514, 2
eSS, Tk, NBEMESKEMI2E4H, B4
3N NEFEAR, SATEIIEARER A RKE, FNIEHEIR;
F3k %5 it (E3E).

MBI E TS RN, XMTES T R/AMEIET
T, B H T RS, EEs A AE AR
BN, A (K4A. 4B). 40K G, TR T RAE2
MRS . AEIEAN R & 1 58 2 8L (E3E).

24 TEEFASIEEKREEARBRTHREMNTHSESE

BKHE(6 h)C A 54 ML 5 %R 2
HHEA0 hT, BEE— B X2 E 7 S e
EHAT IS AR, JEIEIEE B 1K/ (EI3F-3),
Kl4C. 4D). ORHINHE, 1627870 2WBHERITES
SZERI(EBF). 20K )5, TEMEsiBR TIembE ) H
— MR E I, KRGS 564 W8k — (K
3G). 40KJ5, LHILHA: G510 KE RIFIHES,
A2 AN =, ELKER —EN%HE, N
BAMESKER3 AL, MEE—EMKE, &
It e HA D2 EF R R(E3H). 60K)E,
SRR S KE RIS, B HESHE4
MeZjE, e dt—Dai, NENMESKER 14
FeAn, TCEME, N — P KE, CHBEHI
HAEWERMFLR; FE K MR IR 25 1) 248 K S8
(EI30). 80K JF, 163f5e 48 s H NP UL
iz A (Sk)E

A, B R H RN AR e, S A e
HOZHASKAF L, Wi 2B W A (K4C. 4D). 80
KIG, TR T ASAN LG, HTCA R, SHE
B8, MR ES HB R B A A I I O 2 (]
31)o F3AR, ARG BT 62U A B2 AR (1)) [) o]
F i, K H RO HEES RN AL () 4 4 A o e H R
X HESEFNLEIE R E e dEAE o
3 Tig

Li%F(2016) (W 703 B, Ot i 3 A2 5 e 48 6 3
TR E R EEASE T, HEB TN K250
MRS T T IRCAE, /D BOR R 1) 4 D i VB A 84K
h H R R 2 B vk T D R iAE, D EON T
AE; K H BN R R T AR A e 52 4 B
1. BEIRFLE19814F Lord&E i ik it Viola odorata
T — 78 6 HEUNF (] P 2 47 78 — Foish 38 A B AR R Y
MalobeckiZ$(2016) 4R 1+ i Mola uliginosaff-7& & it
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WEABIAE A, (HX et 50 3 A e b e T
T PR BAAE TR A S5 49 Je He 5 T e A0 52 42 PR B E 1Y)
KEFR ERATHE T, IRATKIELEH T L P
BTE AT O 3] 58 4 P B L B 58 4 P BTE R e
PR, T H, XM SR AR — R A
ANFIRES S H gL . g e T
FFIAE B34 A AN S A S8 (B TE SR 4N L2 =)
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MR KE, Hak RS A/ 2w T
o H RS PR

TEEAEH T, AR I TE 4 HBiE 5 i 1)
BitErh, HESSTEM0 K B REEA —E A BN,
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