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Crossbreeding barriers of distant hybridization in beardless irises

YANG Zhan-hui, GAO Yi-ke”™, SHI Yan-yan, ZHAN Qi-xiang
(Landscape Architecture School, Beijing Forestry University/

China National Engineering Research Center for Floriculture, Beijing 100083, China)

Abstract The aim of this research was to probe whether the main hybrid barrier occurred pro-zygotic in distant
hybridization in beardless irises. The cross experiments between 9 species (cultivars) belonging to 4 beardless series
were carried out. Among 12 combinations by common pollination, only one combination of Iris lactea ‘ lactea” x |.
sibirica ‘Lichterfeldius” whose parents were from different series.and 2 combinations of the reciprocal crosses between
|. clarkei and |I. sibirica *Viel Creme’ whose parents were in the same series obtained hybrid seeds. Advanced
pollination,to some extent, could overcome cross obstacle in [. lactea var. chinensis X |. pseudacorus whose seed
setting rate was increased to 10% . Through pollen tube behavior observation of 7 combinations without capsules after
conventional pollination, we found that callose response within pollen tube was the most general pro-zygotic barriers
which existed in all 7 combinations. It was observed that pollen tubes inserted into the ovules in all combinations, which
suggested that pro-zygotic barriers was not the deceive reason leading to cross incompatibility the major obstacle was
speculated to occurred after fertilization in Iris. More attention should be paid to the overcome of post-zygotic barriers
rather than the pro-zygotic barriers in Iris breeding.
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1.1 ##
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1 [E 5 B & (Series Chinenses) : 5 (1. lactea
var. chinensis) | Iris lactea‘Lactea’

& B & (Series Spuriae): B & E (L
halophila)

M T AL E &R (Series Laevigatae) : 75 B i (L
pseudacorus)

P F) I 35 B &R (Series Sibiricae) : P4l 35 &
(L clarked) 1 4 A VUARIIE S5 R i Bl © BEDURE " (L
sibirica ‘Fourfold Lavendel’) . B UEE’ (1. sibirica
‘Dancing Nanou’) . I. sibirica ‘Lichterfeldius’, I.
sibirica‘ Viel Creme’
1.2 #Hi&
1.2.1 et iEhwgm e

FKHI5 g/L TTC 2 K i & k0 ALk 16 .
25 CHAFTOCHEE R 12 h, A0 3 IWH A i
SEWER 3 ASALET , LAAE A 8 K B Ao A6 M KL 5 AR AR
D RARUE . R Y 85 R L RERE 150 g/ L+ Bl R
150 mg/L+ % 1k4%5 10 mg/L.
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Rl Ze x4 & 3 10 4. L lactea * Lactea’ X
‘Lichterfeldius’ . ‘Lichterfeldius’ X 1. lactea‘lLactea’ ;
LX RS . ST R X D, S X B E .
WEX ;M X EESRE FETgEX
RO B SREXEEW AW X ELETRE.

ZWNFE 2422 H A& 3L 2 4. Viel Creme’ XY
T s P &5 2 X ¢ Viel Creme’
1.2.3 #3KE

Zesgil i T 2012 4F 5 AR E KA TRRHE R
SR O B B IR T L BT AT R R X B R 8
BN T B 20 25,40 d J5 AN R #5205 5 =Xt Ff
1] % A8 41 A 45 5L PR Y S )

AR HILATE 5 Fhor ik 828, LR LA 1R
RN R,

R T ARG 25 Bl AS 2 R R ME R S5 AR

VIFIAEAT < 48 2 BIDRE T 802 i AEAEFE L & BE 38
FHJI R K0 528 J5 S Bl E LS

Sk NAA b3 W R Zai i 1 g/L 1
NAA WAk,

FEHT B < AL TP T — KT 2R AT ALK

SEIRFZ Ry < AE o T 22 i 25 e 8 R0 TR A OB
48 AL ATTHOR B RIS 488 5287
1.2.4 Gbdrfe Ak B3 R oh R

BEM G 2.6.12.24 F1 48 h REE 3 4L 4L HE
FF 55 s R [ W (B DK PR AR B b =3+ 1) [
JE 3 h, JFHeRE R 7000 AE h L 4 C UK AR Al A A
IR B E ORBEHE L 0. 120 A LL IS F 0.1 mol/
dm® K; PO, e J5 , Nikon 986 i e FWR%E .
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FEMIE 1. TTC B85 R R, & B AL 1 T8
e, FL R AR IS ) B, TTC G 8 835 5]
96.55% , JG RN M WL B A VG 5 2 L 1. Llactea
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Table 1 Pollen activities detected by triphenyl tetrazolium

chloride('TTC) and pollen germination

A TTC He % % O
Pollen
Parent Dyeing rate

germination rate

L. lactea var chinensis 87.3844.83 89.16+8.55
I. lactea ‘Lactea’ 81.12+15.13 38.60+17.28
I. clarkei 92.27+2.72 17.6144.37
1. sibirica ‘Fourfold 88.49+2.17 15.8146.11
Lavendel’

I. sibirica ‘Dancing 92.44+5.12 3.4641.24
Nanou’

L. sibirica ‘Lichterfeldius” 82.70+7. 29 0.0040. 00
L. sibirica ‘Viel Creme’  87.76=+5.35 4,2243.72
L. halophila 84.6319.03 59.90417. 50

I. pseudacorus 96.55+5.97 8.5644. 87

E U 25 R P S £ AR e 22 B 30K
Note: The results were expressed in the form of average +

standard deviation.
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3% 2 WA, Bk ¢ Lichterfeldius’ B 38 K 4552 2
Hh HARAZH GRS TR & 4 TR A 450~
90 %0 Z 8] TEH M7 BM S AF T L 12 />l a) 2% 52
HEFA 3 AR S . P R A Viel
Creme” 1E 552 J& VAT FI I 22 P9 (] 22 S8 41 L 45 5%
Ay 68% A1 40%., I
‘Lichterfeldius” 2 M E SRR 5TUMAAIE S E R &
[ 438 A S5 92 RN 37, 93 % s HiAy 9 A Fhal 4l &
BIRRBZE 5.

‘Lichterfeldius” B XX A L, fF A S5 1.
lactea ‘Lactea” 24 8 B 45 SR Wy 0, (HAEL A H
‘Lactea’ 4% 3¢ W] 7] IF % 45 55, % 9
‘Lichterfeldius” Ay £E K3 2 A7 1% 1 B9 (B IR ALTIE AL
R B A REAFAE R, B 28 AR REAR S A SE 52,

‘Lichterfeldius” X I, lactea‘lLactea’ 1 ‘B 4
B XEBERETR2AHAGENE T H MUK B
¥JE 6~9 d WETEFASEUL 7 ;s Hoar 7 > R&5 52

lactea * Lactea’ X

Iris lactea

WA T by AT TE — B ) R Ap A RE SR 6 A 1Y K
K 60 d, NEE B X S L (HE T 98 2/ T [
IR & B 1Y B O BRADD 5T 5 B KN
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Table 2 Comparison of setting rates between interspecific

crossing and self-crossing in beardless irises

BEA A Pollen parent
Female parent P1 P2 P3 P4 P5 P6 P7 P8 P9
P1 45 0 0
P2 75 37.93
P3 0 50 0 0
P4 0 0 90
P5 85 68
P6 70
p7 0 0
P8 0 75
Py 40 55

Note:P1= I. lactea var. chinensis; P2= 1. lactea‘Lactea’;
P3 = L halophila; P4 = 1. pseudocorus; P5 = L
clarkei; P6= 1. sibirica‘ Fourfold Lavendel’; P7= L.

sibirica ¢ Dancing Nanou ’; P8 = L sibirica
‘Lichterfeldius” ; P9= 1. sibirica‘ Viel Creme’.
2.3 AEEMARNNETESEMERZTEIZTEN
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Table 3

Effects of different pollination methods on fruiting interspecific hybridizations in Iris

%43 )7 X Pollination methods

MG FEk NAA 4b 7 YIEI {4 FEHTRZ A JISTE )
Cross combinations NAA Cutting Advance Delayed
pollination pollination pollination pollination
I. lactea var. chinensis X 1. pseudacorus 0 0 10(2,32) 0
L. sibirica ‘ Viel Creme’ X 1. clarkei 0 0 25(5,130) 50(10,523)
L. lactea ‘lactea’ X ‘Lichterfeldius’ 25(5,43) 0 10(2,55) 30(6,129)

T R PR RS IR AR I BT A SR Bl TR

Note: The data respectively represent: fruit setting rate (number of fruits, number of seeds).
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B2 My J5 A [ B 8] A0 7E AT Sk b i KA Bl L AE
A BEAAEAE AR AT S A B K 7 A LSS A5 SR A
T APUR . ARG B8 AEREA R Sk i & /9 I
BUZEKY I 2~6 h, R4 1988 75 2 B Ja

2 Wit JFUR o % . 205 6 h EEEfEE MK T —
BrWRES B R G 12 h, fE M 45 4k 22 A W b K 2= B
PEAE AR B3R5 216 B9 A8 B 48 A K e, 315k
TEREJRHE, B A T 1 sk B X S8 SR %
WG 24 hy EREZHAB AN T HHAHMER T
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Table 4 Observation of pollen germination and pollen tube behaviors after pollination
SN HA 283 )5 WA /h Time after pollination
Pollen parent  Female parent 2 6 12 24 48
L pseudacorus L pseudocorus — BN W& R E MK EmEmK MATE FIARER (E 1-Ca))
L. halophila iR E NP a RO SR EREMRK AT DR AR ER (F 1-
TRV 5 (e))
I. halophila I. halophila B REW R 4/5 & AEAE S B AT B FEARER (A 1-(d)
L pseudocorus  FERYH & Wk 1/2 4b DEMKEE WATH AR AR R L AE B
G KA JE (] 1-(b)
‘Dancing Nanou”  fEH K& i & - - N2 AR E 1-G)
“Lactea’ ‘Lactea’ EwmREHE EHEMK AR HS, & AT B FIEMRER (E 1-Ce))
HEATF B
‘Lichterfeldius  fEM K % iR R ERERA - A F 5 (B 1-(h)
K& 1-(g))  FEHE TER 4 P9 R i # E
‘Lichterfel ‘Lichterfeldius” M KB A HHEMK TERETE 3/4 46 AT 5 (B Ak Ak
dius’ 1-())
‘Lactea’ AR EE & Ak AEHE 1/3 &b BB D BIIRAEAE B INER
b IR BT JEFR R 1-(6)
‘Dancing
Nanoa’ L halophila R E  EREMK akg - F R R (B 1-(k))
L lactea L halophila LM B K e 1/3 Ak PPN (RIS KMPATE  WARERE 1-AO)
var. chinensis L. pseudocorus ¥ REH K  HHEMK A 1/2 &b AHE ST AR (& 1-(m))
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HRBK AL E (E 1-(h)) ., BHRIE 48 h, 75T
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IR R, RS SR X R U
WX BT RS G RN — & WA AT R, 3
BRI A8 M B R o I K (B 1-Cn))  FE M 7E AT Sk

(m) (n)

g ) 5 AT O (B 1-Codd A6 B 45 I9F I 5T
BB 1-Cp)) &5, ELAE By 48 Tk MR S5 B Bz 5 o 35 3
JLFAE BT AT 5 T AR AH — o A B 2, x4
B MR & N, L
‘Lichterfeldius & L2 ¥y B 45 52, HER L Z 4By 7
ASFIE] 2 S G die 2R WL 5 B /D A R A A
BRI S . 3 WA Sk AL AN BEAH LR 5 A &
AEH AN BE IE A AN I 2 SZ A T A ol ]

lactea ‘ Lactea’ X

(o) (p)

(DEEHO .48 hs (M EEH $ X EHHR L 48 hi (0BT T XHEWH .48 hiy (OEFHBRE .48 hs(e) L lactea’ Lactea’ @,
48 h; (D) L lactea*Lactea’ % X ‘ Lichterfeldius’ § ,6 h; (g) ¢ Lichterfeldius’ % X L lactea‘Lactea’ 3 ,48 h; (h) ¢ Lichterfeldius’ $ X I
lactea*Lactea’ 9 ,48 h; (i) ‘ Lichterfeldius’®),48 h; () ‘TR S X B G RE 48 hy W EHFRE S X ‘B’ 5,48 h; (DEH
BRESXHH S .48 hy mBEMN XD .48 hy (M BEHBRE F X MBIE .24 hy(OFHFR T X “WIIE .2 h (D FHY

¥ X SRR .48 h,

(a) L. pseudacorus self, 48 h; (b) I. pseudacorus ¥ X L. halophila 3,48 h; (¢) I. halophila$ X 1. pseudacorusd , 48 h; (d) L
halophila self,48 h;(e) I lactea‘Lactea’ self, 48 h; () I lactea ‘lactea’ $ X *Lichterfeldius’, 24 h ; (g) L lactea‘lactea’ $ X
‘ Lichterfeldius’ ,48 h; (h) “Lichterfeldius’ % X I lactea‘lactea’ 3 .48 h; (i) ‘ Lichterfeldius’ self,48 h; (j) I halophila$ X ’Dancing
Nanou’ 8,48 h; (k)’ Dancing Nanou’ % X I. Halophila % 48 h; (1) L. halophila$ X 1. lactea var. chinesis 3,48 h; (m) L
pseudacorus % X L lacteal 3 ,48 h;(n) L halophila$ X ’Dancing Nanou’ 3 ,24 h; (o) L halophila$ X ’Dancing Nanou’ 3 ,2 h; (p)

I. halophila$ X’ Dancing Nanou’ 9 ,48 h.
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Fig. 1 Pollen tube behaviors after pollination of interspecific crossing and self-crossing of beardless irises
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