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HEREMH T8 B A F AR R METE

ur 1,2,* 1 1y e 12
BwH e, = O&Y £ B, N F
CUPARNE K2 22 B, vhB 110866; 230 7745 b7 e Ak 5 s 5 W s I T RS20 38, vhBH 110866)

¥ E: USEMSERKNESE (ris dichotoma) &5+ (Belamcanda chinensis) Jikt4,
M ILH IR G IS S5 . AR AT N IR R B I RREAT TS, H IR AT T A AR R A
Mo de ks . GRS RAG T8 LA R — e RS, (A EAT RAFFSEFITE, HIE.
RAAEAEZE St ART RS RN BEAC 55 T2 58I, b AR, B AR S TE AT Sk Bbp kL | g%
ANSRFNREAT E B AEAR SNG4 SERFAT IR I3k 48.1%H1 69.3%. LU T4 REA 5 8 R 247 I,
TESRA Lo BRI AR A IR S, ARG R AT NG o, 4593 R IR 25331 )y 87.9%F1 54.3%. Jit
FRAFD Fy iRk R A IE . S BEREIHS A TIPS AN T2 ) JeAh e R RN A T e &K,
WRTEAR; HORZE, TERSHSRARM, feth. M. ek, SRR 75 AR S . ZeRR2 40 i
PGSR, 2n=2x=32, ¥4 1B B, A8 SE AR R EARBARR T, BREN, B AA

B FR Y o
KBE: WHR, BT g etk YRS E
PES#ES: $682.179 SCRKFRIRED: A WEHHS: 0513-353X (2012) 05-0931-08

Studies on Inter-generic Compatibility of Iris dichotoma and Belamcanda
chinensis and Their Hybrids Identification

BI Xiao-ying*?", LI Hui*, LOU Qi', and ZHENG Yang™?

(*College of Horticulture, Shenyang Agricultural University, Shenyang 110866, China; “Key Laboratory of Northern
Landscape Plants and Regional Landscape, Shenyang 110866, China)

Abstract: The cross-compatibility between Iris dichotoma and Belamcanda chinensis was studied by
capsule-setting, pollen tube behaviors and embryo development after common pollination, and their F,
hybrids were identified by morphology and cytology. The results showed that the compatibility between I.
dichotoma and B. chinensis was good, although there were barriers to a certain degree. The pre-fertilization
barriers, when I. dichotoma acted as female parent, was due to the fact that some of the pollen tubes
winded the stigma and pollen grains or the pollen grains didn’t germinate, and the capsule setting rate and
embryo rate were 48.1% and 69.3%, respectively. The post-fertilization barriers, when B. chinensis acted
as female parent, was due to the fact that the embryo disintegrate from micropyle, and the capsule setting
rate and embryo rate were 87.9% and 54.3%, respectively. The height, corolla and tiller of the F; hybrids
were all between their parents. The flowering stage and fruit-setting stage were longer and the leaves were
wider than their parents; The rootstalk and flower pattern were similar to 1. dichotoma. The color of

Wi BHI: 2012-02-09; fEEIEHAE: 2012-04-28
EEWE: UTHAETREAEARYITINE (1L2010491)
* E-mail: bixiaoying@yahoo.com.cn
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flowers, the stamen, the style, the fructification and the seeds were quite different from their parents. The
chromosome numbers of F; and their parents were all 2n = 2x = 32, and the karyotype types were all 1B,
the hybrids were conservative in chromosome number and karyotype type comparing with their parents.

Key words: Iris dichotoma; Belamcanda chinensis; intergeneric hybridization; compatibility; hybrid
identification

R FR A B8 L AR R BRI B F B2 —. &5 N1E, SRBHYIE I Z JFhia %
E3K1F (Yabuya & Yamagata, 1980; Yabuya, 1985; i&/ii% 2%, 1998; J/K4 4, 2003). Shimizu
25 (1999) F|H] 4 [E &5 (Iris germanica L.) F1EBiAE C(Iris ensata Thunb.) /&4l 244835k 4F T 24 Fl
Chimphamba (1973) FJH¥715 E (lIris dichotoma Pall.) Fl4}T- (Belamcanda chinensis L.) HE4T# i
HRAEFRAG T B ATl o (RAT DCHT 555 R RS i 1) 2442 7 T (PRI A WL i 4T

By AU T3l J& T 55 R C(lridaceae) 5528 CIris) M TJ@ (Belamcanda), )™
H, JmzamTaRde, ey vt ferh, HR5, HAMWIE. W5 AT, KSR A
AR BE AR AFEE N ARGV b X 1 B 5 R g AT s vt s, RIS R e, fE
s MR AR T A AR, AHARZS TN R3S LE R 3: 00 PfHi. 4 T5 955 2 Rk
J&, HIEAZLERL ((EENL, 1999), APl B 7GR Wid A, A vl e -1 = e ik
NP R, 1R R IR 24 5 AR H AT P IX AR IS 2 AR e g R RS (O
B 45, 2009), ZEWSREME g, 2005), ke (Mfbk, 2002), #AL-HT (BT EFIEERE
B, 1986; Lok 4%, 1998; L7 4%, 2007) FIor1/EWE (3% 4%, 2002; sKEAIEE75E2, 2008)
ST, B ARASSE AR T 9 M AR WA SR . ARG P DU 8 R AN T R AT IR AL, il
bR W IR B AR LSO G R B AT M %%, WF9T 2R ASSe I, JEX A5 Ja R] 2 Fh b AT T8
AR M2 55, 7o IR IE R 155 R & BRI AT e S 4948 & Tl 5 Bl

1 MESTHA

11 MREREFZRE

W RERANZE NG, $TRALMHTRYIE . RSB AR K 2= e g7 . 2009
T HIATIEAR . RA KL EAL, 2009 F 9 HBGRF ¥, 2009 4 10 H7Ei = N #EFl, 2010 425
AN KH .

REARTFIEHT 1 d LHEELS, SREMSIATEL T Wt T4k B AR E . T4 R 177 8: 00—
10: 00 XS THEAT#ZKr, 15: 00—16: 00 XIEF&S R THR N . KA E MR ik, BhaERs.
25 d Ja W ARAT BT I BT Y, SRS SR IR, AR AW A A SR R (R AR b

SRR (%) = I REUBE AL x 1005 HIEE (%) = HIRKFFIFF% x 100.

1.2 TEMEBEFMEMEIT AR BN

PRy S5 BT BR8] 4 04 24 4. 6. 8. 10 f112h, B2 4 0. 0.5, 1.0, 1.5. 2.0, 2.5. 3.0,
35 F14.0 ho FAA [E CHEE - UKBATR - T0%R = 1:1: 18 (AR [l 24 h UL L, Rp4b# 5
Jeo 2 JE MZBAKMRIERER T 55, RIE B RER BN 1 mol - L NaOH i, 60 'C R/KB LA
FEW, KIS VE 3 K, 0.1%/KIEMEAIE (0.1 mol - LT KsPO,) W YL(f 24 ~ 48 h, BH-2
0 Olympus 26 e FW. dsk. #1.
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13 BRI ABIERWET FNE

SRR G 3d M 6d KT 5, 9. 154 21 Fl 27 d (F 7 FAA [H5E . {47, KM
AL RN G K & R R T M5
14 HERE x HFTFEMHERESFMARFLETE

BENLEBCEA & Fu 4% 20 Bk, MR d A K mEimrke, moe, e, fekrk Ga
M e, MO, . A EOIRES . TEZ5Eit), RIHr GO,

T EF9: 00—12: 00 BUR M A KRS IIAEZR 1 ~ 1.5 cm, ZKUESE BN 0.002 mol - L™ f#) 8 - 3
FEMERR A SRS AR B 2 ~ 2.5 ho B TRALEEZ J5 M BHEE N R G T [ (KSR - oK LlE =
1:3) 4°C FIHEE 2~24h, EBHARLENE N 70%0) LEEER P E T 4 CHRIVKAS N B 4 B [
SEMIRRAS, ZKUEE o PR ARE 25 2 K4y, S 41F R 5 mol - L HCI fi# 25 8 ~ 10 min. 7873 /K
Ve VIR R AR i35y, R YR, Motic BA400 FL%E. #1145k

R BT i 2R AR B (1985) HARHE. MR R BRI S Mk dn S, K e
Wil 1S3k, AKIKHES, S G ARG ) RS, SR I G o A B K ) G A HE A BT
Helr J5 13 B (AL T I, SRR 2 S B Az B XA

2 HiR50Hr

21 BSEMHFRIZELER
85 B2 RSP AS [ AT 4L-A 1 45 S 5 3R 100%, 5 IR Z 4 511k 79.8%F1 96. 5%, ANFELE HASA
SRR G . 5HZHE, 1B RAFDNHA G SLR NG RRYRAR, HiE. REGFEER. H
FEFEE R x B TAE SR BARG, N 48.1%, HAEMRK S, M 69.3%, RUIASERBENG 3 2R AL
SRHET: ST x WS REE SR B, (HA R, 437 87.9%K1 54.3%. K528 5 24 F ik
ER B2 2IPHAS .
*1 HERMHTERRSEZMETENIE

Table 1 Comparison of fertility between intergeneric crossing and self-crossing of 1. dichotoma and B. chinensis

A % i " TR T AL -

N B Ak AL SESiRI% R A% WRZE%

M4 Number of -
L Number of Number Capsule Number . Embryo Germination
Cross combination . R seeds with
pollination of capsule  setting of seeds rate rate
embryo

BFE5 R {42 1. dichotoma self-crossing 20 20 100.0 1561 1246 79.8 98.5
- A 3Z B. chinensis self-crossing 20 20 100.0 451 435 96.5 13.2
SR x I F 77 36 48.1 2427 1655 69.3 924
1. dichotoma x B. chinensis
W < BERE 58 51 87.9 466 253 54.3 -

B. chinensis x I. dichotoma
22 HERMPTREERIEBEREMEITAHRIKARNE

WFRSJE 142 0.5 h IEAERAT (I P9 A AT (B L, A, 4TI CESIEREWR (1, B),
EHER D, 35h 5T N ERE 2 (E1, ©, WEEKRNAZRIZ I (&1, D).
W R x W1 a, ST E AR LB ebRr L9 ge sl AT A (K 1, BD.

ST AAENY 4 h RN, AEIRER R DA SO E I (B L, B T x B RRAE,
HPR5 RALREST THES ERTRLEA A, (HAESK BRI IO S, (1 1, GO, HABME B KK B,
8 h JaAFH e AR (B11, H).
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Bl FEESHTERZEREXZEMNEENEEKFR
A~D: WERAK (A (PRI B: THAADENE: C: EMEENT D D: SRR E: BHR < S T{ekEik
JRAEAERL EYESE; Fe BT AR EAIRER: Gy H: BIT x BSR (G HRBIIRTUR N H: fERE AR,
Fig. 1 Pollen tube behaviors of the reciprocal crosses and self of between I. dichotoma and B. chinensis
A - D: I.dichotoma selfing (A: Pollen germinated; B: Little pollen tube in ovaries; C: Pollen tubes arrived at ovaries; D: Self fertilization
finished); E: Pollen tubes around the pollen grains in . dichotoma x B. chinensis; F: Pollen tubes in ovules after B. chinensis selfed;
G, H: B.chinensis x I. dichotoma (G: Callose responses on the stigma; H: pollen tubes entered into ovules) .

23 HERSHTREXRREBRMEREEIEREY] FE

e R ARG 3d, KESDIRBESER T XENG, (HAEMN > g v oR W2 50 40 5 4% . %
A 6d, & TAREKE, VIERIZ LT T A Lo 300 s &k (B2, A). #8594,

2 HERSHTERZRAXRESREEKER

A~C: BWSREAZEN (A: 6d, JBRIFEKIAZ: B: 9d, JBRHIBIE; C: 21d, AFEHPYD; D~F: HHRE x 4§+ (D: 3d, B

R E: 9d, JRMURFLANNEEE: F: 27d, JERJGIEMR): G~ T HZKE (G: 3d, XRNETEM: H: 15d, HEE,

I: 21d, JEZEREAD; I~ L: ST x B8R Q: 15d, JBREBIE; K. 21d, BRfLamfigis; L. 27d, S,
Fig. 2 Embryos development of the reciprocal crosses and self of between I. dichotoma and B. chinensis

A - C: I.dichotoma selfing (A: Free endosperm nucleus after 6 d; B: Embryo development after 9d; C: 21d, mature embryo); D-F: I.
dichotoma x B. chinensis (D: 3d, fertilazaion of paler nucleus; E: Cell wall of endosperm after 9d; F: 27d, scutellum-shaped embryo);
G - I: B.chinensis selfing (G: 3d, double fertilization; H: 15d, early mature embryo; I: 21d, mature embryo); J-L: B. chinensis x

l.dichotoma (J: 15d, scutellum-shaped embryo; K: Embryo disintegrated after 21 d; L: Embryo broken up totally after 27 d) .
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TERERTEIR, EFL R RIS (B2, B). #2805 21 d RK & A, T s I 2 e B 1 ik
A (E2, C.

HER x FTRMIGR TR SR A A2, B0 3d RS RRZ, HARMEES]
TR RE (K 2, D). RMR EIEEN, 9d 5ROk E: (B2, B, IWATFIHK
BHo 27dJE, MEBIMEEREREKRME (E2, B, TS EACKORE T

FTALENIE 3d, Mo MERAEXZHE . RGP (B2, G). th)a M ZIRFLAK
Mg, 15d IEs) RIS EIE (K2, H), 21d j5lksed s (&2, D.

W x BRI E RN N T D e O R, 15 d R B RJE MR (B2, 1, {Hb)5
21 d INHZEBRFL IR A S (& 2, KD, 27d JGRse @itk (82, L), X 55T x FSE
HATLE GO —B,  RIASERIBEAG 2 T2 R )5

24 HER x HTREERRZ FIRAEESEE

PR x BT JE A FARERRIEES B2 AR, H3k 2 /A, FoigbRe . JTHER ], 23
BERE . AediE (183, A) # TEFSS AN T2 18], (H b TR SRR T-3908 2 SEARERR, e
FifETE LIRS ARESE R BLIK, At DS, FoOTHE (A LEASE—, 45 8: 00—9: 00
JHiE, 18: 00 MLM, AT 2RAM G 8] o

F2 Z#F ERHIBEHMATSERK LS
Table 2 Morphological differences between F, hybrid and their parents

. . i WM N ZELIIM
L prasem  obdem et qpaiien JEVE e SO
Materials Plant height Leaf width Tiller/bud Crown diameter 9 Flowering time 9
stage stage
P2 1. dichotoma 55.9 +0.42 2.80+£0.76 455+054 3.62+045 6—8 14: 00—20: 00 7—9
4+ B. chinensis 75.9 £0.20 2.83+0.79 9.40+117 555+0.76 7—9 6: 00—17: 00 8—10
SR x 4 69.9+1.58 3.62+0.39 6.35+0.98 4.22+0.18 6—9 8: 00—18: 00 7—10

1. dichotoma x B. chinensis

ZM A AN R BCR AR T, s (K13, B) MK TSRA . Fy (RRRZE T i ] T35 2,
SRz RS ESREMU, SMEgn SR, WAEBIURRIY, fEENIERE (K3, A C,
D)o Fy T L1 1B A5 JRAU AR AN ] AN R, 3% 5 B85 R AL

Fo A BT S RN, IR Ho 3 (B 3, EDo BFS R MMESS I iR 6, STtk
SR, BB, S MEEIC A BL (B3, F).

W BRI ERAE, R B AR, RIS, IR/, TR
MR, Moy BRE, TG, RIEAOEPE, Mo/ FRERSEEMEE, Pk it
H R, AMNBERE, R CRETNE (K3, G H).

25 BHER x 5IT&#X FAKMEMFLEE

F1 (1. dichotoma x B. chinensis) Mg AKIEI 30 MEMHIA L0 K (K4, LhFRA
BA%II YL RSl 2n = 2x = 32, AQREAHA[A.

Fy YO AR AR BEAR AL TS I ZE 9.12 ~ 3.96 22 [a], 24 TA0A 9.02 ~ 4.39 A £EA 9.24 ~ 4.00 2
i) e SO pRm e 2.30, LY 153, B LHERT 2 MYtk b A g R L
B2 0; AZBEMESXREA, HJET 1B &Y.

P R AR A 0N 2n = 2x =32 =20m + 12sm, S FRZA A X0k 2n = 2x = 32 = 26m + 6sm,
F1 (I. dichotoma x B. chinensis) %% /3v3{} 2n = 2x = 32 = 28m + 4sm.
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B 3 F; (I.dichotoma x B. chinensis) FIZEABE. RERFF
A: e B: Ml C: AMEH:; D: WIEH:; E: MESS; Fo MESS; G BSE H: BFs 10 FoAkkS
Fig. 3 Comparison of floral organs, fructification and seeds among F, (1. Dichotoma x B. chinensis) and their parents
A: Flower patterns; B: Leaves; C: Exoperigon; D: Perianth segments; E: Style; F: Stamen; G: Fructification;
H: Seed; I: F; (l.dichotoma x B. chinensis) plant.

b\ 's |
E - ‘
T m Y i i '
© [
& ~ ! a,';:‘.‘ -
L - - J P
Y v‘ - = (N ’ [
(| LS -k o »
10 10 pm s 10 um
= A — B _“_ C
4 BERMYTRHEF, (. dichotoma x B. chinensis) £ 45 &Pl kE
A: B, B: F; (I. dichotoma x B. chinensis); C: HtT.
Fig. 4 The mitotic phase of F; (1. dichotoma x B. chinensis) and their parents
A: |.dichotoma; B: F; (l.dichotoma x B. chinensis); C: B. chinensis.
3 wWhig

AR O DU S5 AN T BRI E . SIS SR MATIR R IR T B2, HAE. AR
VEAFAERCR 2257 o AE AT S RN BEAR AL rh, T IOAERTRIACR, B985 R AUAE SR L 4 L
FER AN A A W R JE ek A R GERE S, BTLAAC, REAE S I 22 A9 ST Tovh A ot e
RSk R A, SEMAER S IO IR A, A SR B ER U TN BRI AL &, 3T
ML RN, B Rk BB IE R, 4R iim. XY (20100 WFFTRI4ER A
SR 20 S8 5 AR AR A SR AN 1) 5 i 45 RAR ] o
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FAE SR ()5 59— B 2R LR S WM ] SR S 6 RN T . AR, & RIS A AT G i f
TR NSRRI o IR EEANSENIE 32 BRIk SR i B RS R 32K Jo 2 R RO, — 82 5 R 3 i iR
HROERAIATH, MR B MEtBIR % (Yabuya, 1980, 1985; JH/K4L %%, 2003; “Emesi 4%,
201>, (HEFSS AR FJEEIE . MG EI A 45 LI RIS, DR RERLE, i H. Fy 25
SePER LGP, 1X 5 Chimphamba (1973) 1330145 5 AR, K BEF S AN 2 (WA L HAL S 2 )8
FHHENRERRGR R BT RV PIRA S et By AR A VFZ AL Ab: B KIS
32, BAKAIN 1B A, Yt pRAR AR A AL, S AN M 22 PR A SR G R R IR
I, wREHAILFEIMEYE, XA Re R A A R A R A i) — A 2R ) (Watanabe, 1977;
Buitendijk etal., 1995; 235 MR B, 2004). (HEAH] S Il SERGIENE, WA 2458 Fyith—2b
WFFE AR BEA B B 4, IR FISH 25 58 22 HoAth T BOR S UE — & ettt [R5

HT, 355 AT 140 JEHA7 KU & o) TR A AL — B Il FRIE — AL GO 54
WTFEASTE, BSREOASRBESRETE i, 1985). Dykes-Diels REHLE AN Sect.
Pardanthopsis 2 H'; Lawrence W3t & i/ Subsect. Pardanthopsis; Rodionenko JULK; 251 A Subgen.
Pardanthopsis #' Ci§fii, 1996). Chimphamba (1973) Ak M iZ i — /M5 B85 B AU T8
B SR T IR AN 5 R 5 1T Mathew (1981 WA S 8 i 7. — > J& Genus Pardanthopsis, Goldblatt
FI Mabberley (2005) K5 THAANSR)E . AL RWMIUESE T - HAERITRREG R, ol
U BR B s, IR T RIS 2SS RIEN

ZE TR, BT 2R T A 2 R G 0 27 55 Al g B 55 R RN T e ) LA, T SEEL T G
TG RITALLL S AC BRI, QG TR B RL . (ARG AR —, W —D T A
LA S G AN A B 5 R IR R4 m WL B AN . BF 55 R RS T 1 & 1R) 28 A2 1) e Db o 25 R s )
A4 SR IR TR R
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