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WE  HOFFEE M Lagerstroemia indica) F1F JE 3 ( Lythrum salicaria)) J& [8) 7% 3R AE, A< iR 56 LA WL 2% 5 Bl A0
FIESRFFAET MR IR, XIPIE AT IR B B2 3, X & RA R SR ST AR S, 45 R %
B, WKIEAEATEAS DR T M3 AWF . TR A B TR, THEB: HLRKTFRER. FAIF
e B A3, FRAIER . Bk FURAIMMEBIAIESMML, HRNFEER. SRMML, THE3E A
fepRaa, Mk ERB/N: THE B R/, kRS EMEM BER . B, #1159 Kk
AR, HEENS AR — S RIE.

XA K THIE BB Sk

Compatibility of Intergeneric Cross between Lagerstroemia indica
and Lythrum salicaria

HU Ling CAI Ming
( Beijing Key Laboratory of Ornamental Plants Germplasm Innovation & Molecular Breeding |
National Engineering Research Center for Floriculture, Beijing Laboratory of Urban and Rural Ecological
Envir t and College of Landscape Architecture, Beijing Forestry University, Beijing 100083 )

Abstract In order to investigate the compatibility of distant hybridization between Lagerstroemia indica and Lythrum salicaria
the flowering process of crape myrtles and purple loosestrifes were observed firstly. Then intergeneric crosses were made, as
well as pollen shape and stigma pattern of parents were observed. The results showed that purple loosestrifes were defined as two
types: The pollen of Type A was shorter than long stamens, while the pollen of Type B was longer. Crape myrtles and purple
loosestrifes had similar flowering process, which made the contemporary hybridization available. The type and morphology of
pollen, stigma and papilla cells were similar between two species with some differences in size. In comparison with crape myr-
tles, the pollens of purple loosestrifes( Type A) were longer and the stigmas were smaller, while the pollens of Type B were
smaller and the stigmas showed no significant difference. After intergeneric crosses, nine seedlings were obtained but need fur-
ther identification.

Key words  Lagerstroemia indica; Lythrum salicaria; Intergeneric hybridization; Scanning electron microscope
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WATFE R, Wi, EEBhesEt, BafhsE
KEREITE, RABSRMTEN., BRRCEET
WMEAEY B AR %, HEEHR SR
(Ajania) . %5 J& ( Tanacetum) . K17 %5 J& ( Opistho-
pappus) . AT # J& (Argyranthemum ) F1 D % J& ( Pyre-

« EEWH. PRERIEARIL S LW Y4 (XS2014 -06, YX2013 -05) 5 JLat@ %24 R SF 304 TR BB ( YETPO743)
@ EiRfE# . Author for correspondence( E — mail: jasoncai82@ 163. com; Tel: 13466604234 )
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thrum) |32 0 (A R AR ERL, 2008) , [EAMBLEF
FA%5)& ( Chrysanthemum ) 5 35 B} HAbJ& 247 T Z 19
J& [8] 2% 2¢ T.4E ( Douzono et al. , 1998; Katsuhiko &
Kondo, 2003; Neil O & Aanderson, 2006) ., F /4%
(2013) L) & 8% #§ ( Sinocalycanthus chinensis ) F 3 [H
#§ ( Calycanthus floridus) $E47 J& 8] 2 38 % BLAEA 8] B A
SZHERTRERS, (HASLRMAR, FEZRHERTG. T
AR B 2 R W L, (UL T 5 9% R ( Lagerstro-
emia) 5 UK AE R (Lawsonia) , —F FAAFMER
H A6 FVRE Sk SN AR DE R BT 512 (36 W0 4§, 2010),
LRI R AR ZMOE, SRR (%W,
2010; FHEES, 2012), T3R5 KMEFH R,
LI 3t W & BT i S 0 HE A S AT 5 SRR L, A
A REAFAE R (8] 2438 SR A, JE T ol T 3 bU € 1
REER T LM, 152D FE VRS SR A S Rl

A SIUG AE AR A TE AL S P Sk et b, R 5%
T RS TIR ] 4458, FF4r IR & R AL R S HE %
AT EMEBME, Nilix EisS TEEMARK
SERPERCE PR, DARTHE T S8R T i 3 2% 3¢
RATHUIE AP AT

1 #MHEFE

1.1 ##

BRI T FH 28 Al B O AR T B R AE O TR O
(dbz /) (9 & B © Dallas Red” | * Near East’ |
“Tonto’ . T Jil 3 & H T At BT AR Ml K 2 = 1l [ 52 >
[

1.2 FRERFEIENE

2014 487 A, wREC3 BRIGHRE | A KRR T
JE MR, ERRR LRI R m Y 3 S IERGETTRR
it HEZE4d 4. 00 a. m. FFHA4EFE 30min Xf FFAETH
BLHEFTOREE | R IR,

1.3 RZHM
L3. 1 ek RAE MR

BHOBIRT(5: 00 am ~7: 00 aam. ), EIEH
RIFFR BT i A, ISP K2 LR
SERE Tk, RAIEGHARMABIE, THIE
GHBELEWE, RAEETBCERTHT. T
RIAER R BR A UG A BLLAE, R TRA R A &
451 F - 20°CARAEHR A (Akond A, 2012),

WY SE A BRI E A TS S, KR
J7150g + L' 4 + 20mg - L™ H,BO, +20mg « L'
CaCl, + 100g - L' PEG4000, 25°C % 3% 4h J5 & W

82 KEAMATE HLE30% UL, W HTFER.
TG YR AR T B O A B O R RO TR
k&S, REFKE.
1.3.2  EfEMmEsH

2RI TE 2014 4E 7 A 14 ~28 H 4T, HURAT
PEHCY KT RAIIIERE , TP I A6 2 I 25 W6 8%
FHHELWEL LR TS, FWEEF EZRIE.
B RS, RAMRASEGILEROIFE RS
FRice FREIGEAHE Sk KBRS IR B ] (29 8 00
a.m ~11; 00 a. m. )W HHZ - AT AT I A 168
(%%, THFER EBEME R IEAME), 25
G R4S L, H FHS D RERA S . BB H
W, BEEAEE. | S AELS, WERTHEERER,
B bt B R, 3 GG E R E, 455
(%) = (45 BB/FEF %) x 100% ( Pounders et al. |
2006) .
1.3.3  JERyAnAE Sk A fili sl B L ¢

FHEHZ FAA [ 5E . BB Z BE K 1 2 R 5 I i
B, HAAREGRESTREGEETERE, &8 T
i ST 4SS , 76 H 3L S — 4800 i fL Bt F UE4T
MBI, Bk S MekeiE sk, E5 3 K.

1.4 HiEgit

FiI Al Image ~ Pro_ Plus 6. 0 W ALK SHEK R,
Excel 2010 #EAT8(4ESETT, SPSS 21. 0 X #7415
R EZ R

2 ZRE55H

2.1 FEEFEIMN

W LM, TH¥FER M. AR Sk
e, KifEg K, dekaly, SlSsaits. B
. KR, K, Bekadl, SlEBEe
8. [R—Hitk RIF—Fp BT PR RITE M A
SR E AL

FAEHRE Y. THFEAS: 00 am Hj, EHH
DAETHHAE; 5: 00 am ~7: 00 am , EME
WiAT I, KEESEWBAIW; 7: 00 a m. A4, AT
W, HkB\E, FHRSPWHB: 7: 00 am ~
10;: 00 a. m. , EIRE 2T, HHEK, HLFEY
;5 10: 00 am LUF, #oBrEU R, HLEH
B 24h 5, HESLREAHEE(E L),

TIEE B 5T HE A FFES B KEAME, EH
TEAEMT P Z R ik k. BP: 4: 30 a. m. i, &
B A ETRAT S 5: 00 am FEiAEL; 5: 00
am ~7; 00 am , EWEHITH, kM, B
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KHESE; 7: 00 am ~10: 00 a m. , EWE 2T, PaEEA — B (ZEMA4E, 2010; EFHIC, 2010; EBEE

FESLRFIA SR, ok R, (B EE B A oky i 4, 2012), BNtz RY B AT S SR P Ak A A — B

)[;ilﬂ A; ZEFYJJEI@—F?. A %féfu([i‘]Z) E[] 5:00am ~7; 00 a m f"lzﬁﬁ{%, 8. 00 am ~
H5EMUTIEHRBR LR, RATHEFE IS % 11: 00 a. m. 2§,

E1 FEFRAREFEHRE

Fig. 1 Flowering process of Lythrum salicaria( A)

AL S: 30a m, EERITFR: A2, 6: 30 a m. , (EMEHITIF: A3.7: 30a m , EMETIF, BibHk, FFRMW
B A4 9: 00 & m. , FEL DR Al A, #BUBEAR; AS. 11: 00 a m. , HUMEMD, HLFHRESE; A6 18: 00
p-m., EZMIRAL, HkELEHEE, AT IdfG, ELAELYEE; A8. 2d)5, EXCELEE. (FFRFRO0.5em,)

Note: Al. Flower buds had not cracked at 5: 30 a. m. A2. Calyx had cracked and the petals revealed at 6; 30 a. m. A3. All of
the Petals expanded. Both of long stamens and short stamens extended completely at 7: 30 a. m. A4. Pollen spread with anther dehis-
cence and the stigma secreted a large number of mucous at9: 00 a. m. AS. Little pollen spread and the stigma started to be rusty at 11;
00 a. m. A6. Filaments were red and the stigma was rusty completely at 18: 00 p. m. A7. The stigma and stamens shrunk after one day.
A8. The flower turned to be wilting after two days. ( The scale length in all the pictures is 0. S5em. )

B2 FEXBREFEH#E
Fig. 2 Flowering process of Lythrum salicaria( B)
fE: Bl 5: 30 a m., {EAIAIFRFEHEHSL; B2 6: 00 a m , EWMEHHITI, HHEHMK, RUBAKES;
B3. 7: 30 a.m. , {EMETF, EHEGE; B4 9; 00 a m. , FEKUI R WEH: BS. 11: 00 & m. , BB/, HLFHE
Ba; B6. 18: 00 p.m. , kT REHA, LMITMHWEE; BY. 1d G, HLMIEZSE; BS. 2d 5, HXELER. (I
R#m7R0.5em,)

Note: Bl. Flower buds had not extended but the stigma revealed at 5: 30 a. m. B2. Long stamens revealed and the stigma extended

at 6: 00 a. m. B3. All of the Petals expanded and pollen spread with anther dehiscence at 7; 30 a. m. B4. The stigma secreted a large
number of mucous at 9; 00 a. m. BS. Little pollen spread and the stigma started to be rusty at 11; 00 a. m. B6. Filaments were red and
the stigma was rusty completely at 18 00 p. m. B7. The stigma and stamens shrunk after one day. B8. The flower turned to be wilting
after two days. ( The scale length in all the pictures is 0. Sem. )
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2.2 $BEESTEXBEERZTERE
TR 3L 372 4%, 459 67 4>, 45R%
18.01% ., TJEEHCHEM 244 5, 458 24 4, 45
% 9.84% , ‘Dallas Red’ [ 35$2H 129 45, %455 16
A, BERE12.40% o HRAGFEEDL S Fh Dallas Red” [ 58

AT 80 K, T 3E B ACSEAE T 52 Mo

Bt A Bem 1136 o5, 19522 R, Z5R%
1.94% ., ‘Dallas Red’ 5F i 3£ B 2«38 IF R &2 3k 48
B, T BAEN A [ RS ACR I, ik
FREEMRURE M 2R AT 9 #k, HESEHTHE— BRI (X
1),

Rl EBNTEREGRZERESEMBRE

Table 1 The percentage pod set and germination rate between intergeneric cross

of Lagerstroemia indica and Lythrum salicaria

EEA 8 S EEE
LR/ i 2B/ %
s Number of Number ot I[[:ﬁ]ﬂ’%& RFREE% Number of
Parents Pod set Seeds/pod Germination "
pollinated flowers  of pods seedlings
ik T A 194 47 24.23 78 38.5 24
£ T3 B 178 20 11.24 106 52.8 By
‘ Dallas Red’ 129 16 12.4 331 22.4 80
H3 FHZH A 82 13 15. 85 141 49.6 49
T B 162 11 6.79 21 19.1 3
‘Dallas Red” x TJH3E A 189 0 0 0 0 0
‘Dallas Red’ x TJH3£ B 95 2 2.1 12 20.2 2
B3
‘Tonto’ x TJHE A 121 0 0 0 0 0
‘Tonto’ x T/l B 170 3 1.76 15 10. 4 1
TFJH3E A x *Dallas Red” 99 0 0 0 0 0
TJH3E B x * Dallas Red’ 208 10 4. 81 18 22.2 3
3
TFJH 3 A x “ Near East’ 124 4 3.23 16 6.3 1
FJH3E B x * Near East’ 130 3 2.31 21 9.5 2

2.3 ZEIFAEBMELNAHEBRENE

A BRI BA K A, {F f kB
AL S SMBETEARFF 2E 25 57 . Pacini il Bellani (1986 )
MR RIS, L X & AEER, ek &
HAPEARGC . AL AT FEE 0 R T i S8 8 A i
BE, HA KR IEA RGN, TE3E A ek
Al A F AR EAS, i T8 3E B Mk ARl
P B A T A R A (& 3) .

247 Dallas Red’, ‘Tonto” H3 E M HB N
600.2 ~706. 1pm; T i3 B A3k B2 H 4 dlomg /ME
ZRAWE, TH¥EAHLERI RN FHAMEA,
BB B EAR LI RN N 62.3 ~74. 6pum;

Wik T RALTL R MM K B E B E %R, A%
Jy61. 6um, i B Jy94. 9um, TJHE B HFL 2404
HAEATR(£2),

[ 28 ¢ Dallas Red” FL2€ 40 i K/ 16 B4 b 20 K
1.8, THEAZANL3, FHEEBA NI, HERS
FHAbEA . SRS REEA . T A MR A
i, FEACPLIEANM AN LM K 2 el 1.4, T
JE3E B R AR MR 2.2, KK, TH¥EA X
LR R 2l 1.5 ~1.6, TH¥E
BIIK2.4~2.5, MIILEMNS, THEALEBR
K kB TRSE B EM /AN, HEkK/NEW B
£5,
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B3 #WAOTERLHLEE
Fig. 3 The analysis of crosses between Lagerstroemia and Lythrum by scanning electron microscope
H#: 1. L ‘Dallas Red” #3k; 2. L “Tonto’ #i3k; 3. THZE A #Ek; 4 TIHEBHY: 5. L *Dallas Red’ ¥} FFEEM; 6. T
JE3E A e AWM 7. L *Dallas Red' fEMYFMEES M 8. TJHZE A WM IMRELLH . (1 -4 FRR J3400pm, 5 -6 $5H 20pm, 7 -8
FRRCA 10pm., )

Note; 1. The stigma of Lagerstroemia indica * Dallas Red’ ; 2. The stigma of Lagerstroemia indica ‘ Tonto' ; 3. The stigma of Lythrum salicaria
g g g £ .

(A); The stigma of Lythrum salicaria( B) ; 5. The pollen of Lagerstroemia indica * Dallas Red’ in equatorial view; 6. The pollen of Lythrum sal-
icaria( A) in equatorial view; 7. The pollen exine sculpture of Lagerstroemia indica * Dallas Red’ ; 8. The pollen exine sculpture of Lythrum salicaria

(A). (The scale length in picture 1 =4 is 400pwm, 20pm in picture 5 =6 and 10wm in picture 7 -8. )

K2 EHHELORSHE

Table 2 Morphology data of pollen and stigma
I =) I &

{EFr B/ pm Pollen H3k/ pm Stigma R4 /
A = - 7 - ] . RIS
gk 15 4 iz % B4 < HE
Parents ALl il B FLIAHL I Papilla cells’ longth /
Equatorial axis Polar axis Diameter Papilla cells” longth Polar axis
‘ Dallas Red’ 27.5 + 2.3a 38.4 +1.2b 670 +69. 8ab 68.0 £5.7b 1.8
‘ Near East’ 29.4 +3.0a 40.0 =1.5b — — —
*Tonto’ . > 684 +22. la 67.1 +£7.5b -
T3 A 27.6 +0.5a 48.8 +0.9a 588 +18. 1b 61.6 +11.2b 1.3
T-Jf% B 16.7 +0.8b P ) L 653 44, 8ab 94.9 +8. 5a 3.1
: ARFHFRZERBFEP = 0.05)

Note: Different letters indicate significant difference( P = 0.05).

o e S5 < G WA TR IS) ] 5 S B AR ) A, B TE T AERT 8] 2
3 HivLH® 1 — Bk MR T R 1

ALW AT HE S LTS BREA -3, 4 WIEA FE AL B s i A B B AR, 76850 5§
Bk e B AL T E) Sk . Ak R SRR LR K 5 (2010) DL %6 8% @ ﬁl AL E B Az i, KM
t, RIFIERTR) 25, Eaoin R E8 E B R AT HERIPE AT , EIR R BE s R R B A 1 S BE
HIKIET BN CHSERSH TR AZRAE WM. 7650715 (2014) LIA] 2y ( Paeonia lactiflo-
AR TR R A A S R R (R, ra) FUELFF(P. suffruticosa) Jg FEAS HE 4T A 2 2% 35 iR
2012) . FEAHAETE I 25 S AR TR K I 3E e JiE Ii Kb, SEARTERTE SR /AERL, {3 H S0 f7 26 40
I.‘r'&)t(2010).nuuxw;sa~r:w {w! e, KMHAE4S: 3 i S, SR A AP EZ NGRS . 534k, 2304
~5. 30 % AEZ, 8. 00 ~9: 30 AF3k4rh Kk :,i ’7111 4(1986) fURF9E b, BPflEH4% ( I"upu/uv euphratica ) 5
W, RESWHAES, F4 16: 00 fE% e, +mE INHAZ (P simonii) 48 JCBH 8 25 5%, {7547 7E 28 4% 2%
T 45 (2012 ) W% 3 ) 2 -2 Al ( l«zm’r»/rmnuu caudata ) AN AR Y (] 5T, PR e AT %IJ&%IHHME)U}&H&%%{»ﬂs
RAEFFAERE AR S AL A 0 W% 3 T J S 0k HAE R A A 45 R G R, ASRE LA A
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R AE A

EARLEAR . Mk, AR MR AR ;T B2
L, R ATER L EHEE RS R BT RE, BukdE
A 5 i IR 2% AC it A6y RE B S8 oRn 2 b S gl B
SLENHE, e AT EE ARG, (H i T REACKE S A5
R, X E R E T A AR E N, S Bk
FUPALERE ; BORAEMEEA S, BEAS (4 Sk L2 41
fuae s, AR E R AR RLALK , 454 B 22
FERBRALAEM (KU E, 2100), HEHF
(2003) . Salvador Perez % ( 1985 ) % i AL ¥y b {4 FHL 55
TEM A R ALY B AR R S IEA OGO R o [l

Sk

1. Akond A, Pounders C T, Blythe E K, et al. 2012. Longev-
ity of crapemyrtle pollen stored at different temperatures| J ].
Scientia Horticulturae, 139, 53 —57.

2. HemeE, v, LR, MEE. 2012 FFEEMGTEE
REMERFBMEE(T]. EHZ¥EM, 39(5): 931
-938.

3. ZKHA . 2010 S8 PR 0T BT PO AN A AE R A A [ D]
b JeEARll R

4. W, EmH, e, WEH, &I, 8, EfR
EBEE . 2010. FHJE 5 HOK LR 3z S 2% SR R BF
FLI]. EZR, 37 (4): 637 -642.

5. G5, BHO, @%E, EXE, FKE. 2003, Bk
FRIZBEMAET]. EBHRFRESEM, 25 (1):
1-7.
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8. B, EEH, mbeig, SR, XNZF, fImk.
2014. HPATH TG A FEMMELT]. RALAL K%
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2 ALY F3H T EAE
(PHAC R MBI K2 2B, W5 712100)

WE WAL THKREEEB SR ARSNGB AR, MRy, Hlr. #db, \mR. W& E 5P
X A BFAE A EIRIEAT T R G . R RO . A L R IEIE R B A E & 16 R 3 A28
ft. #FF(L lancifolium) . ‘HE B S (L leucanthum) ., ¥FEH & (L. brownii) . K24 4 (L. duchartrei) . 1115}
(L. pumilum) . )JIE4 (L. davidii) . %16 E & (L. fargesii) . WRITEH & (L. regale) . 1M & (L. tenuifoli-
um) . HKEE (L papilliferum) . ¥5€ @ 4 (L sargentiae) . 295 E 5 (L. lophophorum) | IR B 4EEH & (L. sul-
phureum) . 2BEE 45 (L. nepalense) . 4T H 4 (L. amoenum) . K & (L. taliense) ., 45 (L. brownii var.
viridulum) . %5 8 & (L. leucanthum var. centifolium) FIFELRAEE G & (L. bakerianum var. delavayi) ; &8 E
W, JFRME I FAESE RS =07 89 15 VPN AEAR, N JE I i X AR R B A T A AT SR A R
GEiAh, IREAA. IRLESMEE A& BREHWEMNE; WRITEE. Mt E &G0 IF R &
K BFFIEERARGHESENE,

x| FAEEG BRatk;

Investigation, Collection and Evaluation of the Genus Lilium
Resources in China’s Midwest Regions

LIANG Zhen-xu  ZHANG Yan-long NIU Li-xin  LUO Jian-rang REN Li-yi
(College of Forestry , Northwest A & F University , Yangling 712100)

Abstract In order to systematically understand the natural distribution of wild Lilium native to China as well as its utilization
characteristics, a comprehensive investigation was carried out in a group of midwestern regions in China such as Shannxi Prov-
ince, Gansu Province, Hubei Province, Chongqing Province and Sichun Province. Afterwards, collection and evaluation was
conducted on the subject as an indispensable part of this study. The result indicates that; (D16 species and 3 variants of wild
Lilium , including L. lancifolium, L. leucanthum, L. brownii, L. duchartrei, L. pumilum, L. davidii, L. fargesii, L. regale,
L. tenuifolium, L. papilliferum, L. sargentiae, L. lophophorum, L. sulphureum, L. nepalense, L. amoenum, L. taliense, L.
brownii var. viridulum, L. leucanthum var. centifolium and L. bakerianum var. delavayi, were collected and preserved from the
target regions; (2The analytic hierarchy process (AHP) was used as a way lo extensively evaluate the diverse Lilium resources,
based on 15 indicators concerning their ornamental value, exploitation potential and ecological adaptability. Taken together, L.
sulphureum | L. regale and L. leucanthum showed relatively high ornamental value, while L. regale, L. tenuifolium and L. lan-
cifolium possessed the best exploitation potential. Moreover, the greatest ecological adaptability was shown in L. lancifolium and
L. davidii.

Key words Wild Lilium; AHP; Evaluation

HA (Lilium) , J&Z4ERRESN, ZEEGH  ZGH(ESEZ, 2009; Man & Sher, 2011) FMRH (Jin
(Liliaceae ) 1 & J& T A MY WG AR (e MEH %5,  eral, 2012)f0fH, HEZARKTACEROEM, B
1999) . A& RAARE KM (Shimiza et al. , 1971), WAL KW, 2 F KAH 100 F (KEE F,

« BGUH. ERBEARDII TR 863" 71Kl) 15 H (2011AA1008)
@ @ iAAEH . Author for correspondence( E — mail; zhangyanlong@ nwsuaf. edu. cn) ,
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2008) . FEEHAESBEBEDM ARG PL, B
FELY 55 Fl . 32 ANAEFR(Du et al. , 20135 FLBE A E
MYEmEER S, 2004), HAT, RE¥EETSE
MR E MR EEEP T =KX HEBKX
(HuRE /2 %5, 2004; SRER 45, 2006; JE#F 5%,
2010; F4e%& 4, 2012), QA& SN, HEEK,
AT, EEAREYNEK B R m K, (X
ZHAMA Y 36 FP, 27 1R AL X (Rong
etal. , 2010), FGFRIEIL. HEHMILT, 44F 10
Fi; PHACHIX (GBFE = 55, 19905 F K %, 2008),
ARV R R LA IX, AF 14 Ff, RES
PO LI (ARG %5, 2010) J& 7 F0 O A SRR
R, ML E 4%, BEESHON. BRE. ml. #idE. W
M. EK. am-UAET. FRia o AR Xz X
WP A T A o YR WRARGE TR A A GRBE = 48, 1990
B A %, 2004; SAER S, 20065 %K S, 2008;
RS- 45, 2010; J%E% %, 2012), (HEDX EH
Fp e Ja i AT itk — 46 R G LA o

AW FEAE ZR G0 P8 2 FF R ISeHE TR [ o 7 S b X T
AEAF R IR A E, 332K 5B (Saaty,
1980, 1990, 2000, 2008 ) X iZ #b X (1 B 4 & & Fh i
WIRSETEE AV, BB . FERRAIH T, B
1E R G SEE Fh TAER L B MFIRYEIR, Ak —2 1
P H A T FF S R R

1 ##5F*

1.1 REAESKE

F 2011 ~2013 4EFAE GBI 6 ~8 A {31
], RBGEVI(Maja et al. , 2010) | FEILEA(FERAR
45 2009) FNZEERE AT ( Pandey et al. , 2008) #H45 & )
T, BWATRE DTG X 55 A B X T A,
s 147 iy E AR, BRI AR R AT L&
AR K 27 B A A 5 Aol J 0 U 1

L2 FMAE

fE 2013 4R S AL, B FPRELESE 10 BRETT
FAFEMEL . 10 5% (Ronaldo et al. , 2012), FFikHL
WMBEME ., FFRE ARG RYE3 iy 15 A&
BAFAEAE VRN AEAR, 32 FHJZ U o B i 64T ol o 9% U
HIZEE1F ( Rong et al. , 2010; Neeta et al. , 2013)
BARWEMdEtnf: 6, B/, e, e, HFEF.
FEWHCRE . BHAER . PRBUFIEA K 9 A~ hr 8 T 0
BAMETT . Pl PSR ERIT KRR 3 MER
JBRFIF R0 GRS o A R AR
71 3 A hRJE A AR 3E T

2 BREHH

2.1 FEMEMSH

it A A 19 R A E A BSH(L lancifoli-
um) . HE B S (L leucanthum) ., B H & (L. brow-
nii) . EXH G (L duchartrei) . 1 F} (L. pumilum) |
JWEA(L davidii) . RIEH G (L fargesii) | WRILH
4 (L. regale) , 4™ & (L. tenuifolium) . A&
(L. papilliferum) . 5% &4 (L. sargentiae) . R H
4 (L. lophophorum ) , iR # £ & A& (L. sulphureum ) .
S H 4G (L nepalense) . B 4L H 4 (L. amoenum) |
KIE 4 (L. taliense) . & 4 (L. brownii var. wviridu-
lum) . %% H & (L. leucanthum var. centifolium ) il #
SFACTE A (L. bakerianum var. delavayi) , 7EVE%% X
Wy, BEAASMMETZ, 30 M ERKARM6, W
WARKTEAN, HARERILS; 2 EEERNS
M M FHEZM X WA HEERZ, FEART
HEARM, B8, W&, BE MG BEAL
FIF=; IRVLES. MBS, VWEBRS. R#A
A.VIKER. BOER. BBEEAES. KAEAES
For % FRMIKAESSER SEZBKX
AN 303 IR A R B .

2.2 FEEYFHME

1 EHR 19 AR ECE R M E Y E R EHRT T &R
Sricik, U —% F BRI ERE S T .
2.2.1 7
2.2.1.1 fE#

Wrk, 4irtEA. AR, JIAES. £XA
A, HAkEA. KHAES. BASEREAENER
. HE4E. 8. HEHR. X888, IRLH
A IREEAR SV EARAMINE, HAEAM
WEEH A AN AL, R E S NERE,
2.2.1.2

EMEA. K#EASG. HAag. 54, HEARA
A, BBEA. RIS, REKOSSVEARKE
JEf, W, AMEA. BRASNEEEIEA
o, FMEAMEREEAFENESGA. KA
A, HKEA. #IEASMBAOE AN NE A
A et %6, REafEzaa,
2.2.1.3 a5

HERIET A A AR BEE A A6 80 A 16 4R B
KHEAAWIMIHEE B, BaAE/MIA R t2
HWHECARK. HEAS., IRMLEAMREBILE /L
HAME#HEE, EXE6. JIIAE. B KEEE.



