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SRS R EE RFEHHE
WEA, BHE, EoA, REE

CRa P2 g, T Rg 8 IR/ Ll R ZE ) G SR %, T Rg IR 473061)

B E: SR Uris tectorum) FEfEMEMRIE. BOMRATE . BH RGN UIE R IUT W ERAT T HE
o FEERFKMT, 12 4—6 HITE, BHALIZ 60 d, FHAmAEINZ 30 d, Eh7E4 H 20 H—5 H
20 H, SABRAEI 10 ~30d, SAAEARI 2 do HESERITAEATE, JE29BNGAEREAMU, 1625 54 kA 222 3 mm,
FEAC R TP AT RE A e . HEEERIAR AL EARAE . 2958630 OCL g 4, P/O (HEMMIRERLL) S 234.4,
GEL M RFHNHLEE RE R TR, W ARCEMN, WEARE . R 5 R R AL S 1L 5 B A
1% (Xylocopa appendiculata) FIH A% (Xylocopa tranquebarorum) BIAERMAT HAE R . N T SR
m T ERERY, UESER R BARSAT T A T BT R 4052 ek BRI RS D Aok B e 5 .

KBIF: TR WAL, JsCREG TRRERLL: BE RS ek

fESES: S682.179 ERFRIRIE: A NEHS: 0513-353X (2011) 07-1333-08

Floral Syndrome and Breeding System of Iris tectorum

LIU Zong-cai, JIAO Zhu-jin’, DONG Xu-sheng, and DAI Jin-xing

(Henan Provincial Key Laboratory of Funiu Mountain Insect Biology, Nanyang Normal University, Nanyang, Henan
473061, China)

Abstract: Field investigation was performed on the floral syndrome, pollination characteristics,
pollinator behaviors and breeding system of Iris tectorum by continuous observations and analyzing data
of out-crossing index, pollen-ovule ratio, fruit-set ratio and seed-set ratio. The results were as follows:
Under natural conditions, the flowering stage of populations is about 60 days from April to June, and the
majority of plants kept blooming in 20th April to 20th May. The flowering stage for individual plant was
10 - 30 days. The life span of a single flower was about 2 days. The stamen was closed to the lateral side
of the petaloid style. The stamen was about 3 mm shorter than the style. The relative position between the
stamen and style was always unchanged during the whole flowering stage. It showed that the breeding
system was out-crossing, part self-compatibility, insect pollinator-dependent when comparing the results of
pollination experiments with the results of out-crossing index and pollen-ovule ratio. The specialized floral
structure was suitable for the behavior of the pollinator, Xylocopa appendiculata and Xylocopa
tranquebarorum. Hand pollinations improved reproductive success, suggesting that sexual reproduction
may be influenced by pollen limitation and less pollinators in nature.

Key words: Iris tectorum; floral syndrome; out-crossing index; pollen-ovule ratio; breeding system;

pollen limitation
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FRE (ris) MY, FGNFR, b8 RZmyCiR. fetim 2R, FEAHEEN,
FO, R E, wA, A% SEBEYAZ RN RWFEATEE CTEHEAN T, 1998),
RS (AR B G Al B FAPE SIS VI OC . HAT, AR RS S (ris lacteal). "SR (lris
bloudowii). ZZEEE (lris versicolor). Mitfe Clris japonica). K [E5E (lris mandshurica) %5AH
PR S5 AR A AP L4 TF (Kronetal., 1993; 257, 2003; T¥ %%, 2006; *<CR 4%,
2009; EHT 4, 2010).

B2 (ris tectorum) 2S5 RJE (ris) ZEAERANY), HAmieHEE, FE= T X m Bt
oo Mgk, SRAOEE, WREBR, Pl KRNI, fAESEA AR Z 1N TS
IAh, SRMRZEND, ST RTR BATH . H RS R HANME CT 55 i3,
1998). A KSR MPUYHE AT, g EY) = 5 AW CARE GLadt 55, 2007;
KA AR, 2009; M 5, 2010), {HI I e, AR EP 2R e R R b . JHRS R e 1%
DT IS, ACH B TR TS RIMAK S, 1 H Al LU 2858 & Fh& TAERR ] 5E
REHE, WIFRAZER TAE, femPh i i )7 A E i X

EE S R AR AR S AT T, hiem S R B ) R B 8 LI H
P pEER AR .

QY Vi SRS DARFA

1.1 #y

LN (1 B 2 152 SR FR R LA 3 000 KK, M AAEZY 1 500 m*SE N, A7 T RE BHIMSE 2= bkt i, b
WbbEE 320976, AR4ZE 1120496, ik 262 m, PR 14.4 ~15.7 °C, FIFEFN & 1 000 mm.
12 FHi&

1.2.1  FEIRFFAEFoTF 78 3h S ILEE

2010 “E 4 H 6 A, WS RIS AEATIM, R 10 m x 10 m PR, FEd5%
FAEAEIE . FRAEI AL, FE88 B &30 KN
1.2.2  FelriE A AnAL K v AN

AER i ALK 3 Dafni (1992) WJ7EAETH TTC (0.5%) MIFAEJGERE/NFEL T XAER F
TS
FE Sk (R RT3 P A 36 R FH O AR A S — IR i CupRkgl 5%, 200100 AL 7: 00 2 17: 00 /NI
1 WETFIIAESSs, HI S AR (T%BOR I < 3% A Al K =4:11:22, 1AL 78
M WA TR I o AT S AT TR, U B R B € A K ™ A

3 4MifEFH Nikon TE2000 X AT Sk AT RAHOMEE, Frlid sk, ARHEAT K I i & 17 00 0 O A Sk () ]
A
123 Z 454 (outcrossing index, OCI) #94& -

F I8 Dafni (1992) IFRHERHTIE T HAR AL K/ANFITFARAT A I L B H RS A

(D WP ES: <1mmich0; 1~2mm itk 1; 2~6mm idA 2; >6mm ik 3.

(2) A2 TT 24 [R) 55 % S 432 J03 2 TR) PRy g ) PR B ) sl B8 e el 05 MERESE R 1.

(3) FELGARA R R AL E: F—mBdh 0; FEEieh 1.

—=HZAHH OCIfH. OCI = 0 W, BEH ARG AMILZHR: OCl =11, BEHFRENEMHAL;
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OCI=2 I}, BEHRGEANMNEHA: OCI=3 I, EH RGN HAEM, AN FHEMLRE: OCI=4 I,
BHERGE NI AR, B8, HEAEH .
1.2.4 fe#/BEezRib (pollen-ovule ratio, P/O)

B ML AT M AR T 24O HERS 30 A (RRZSTEI | AMIEES) [5E TFAAH, FIHCL (1 mol - L™
60 C/KMAR 1 hE R 28E, (EMPLRBIFBERSE 10 mL, FHMEBEASE 2 nLEF T s T
8, il bk, HE 10 K. WS EAIBED F R IRIT, Sl msks, =520 k. H
PR REAAC AR R TR LLP I R AR I IR BR AT B A0k /R ER L (P/O) . $%Cruden (1977) [FIARYE,
P/OK 2.7 ~ 5.4 I, HBH KRG A HAEEHS; PIOK 18.1 ~39.0 If, EH AL LM AA; P/IOK 31.9
~396.0 I}, ZH ARG NI ALE: P/OK 244.7~2588.0 I, EH ARG NWMIERA; P/OK 2108.0
~195525.0 I, BEH RGN LIERA.

125 #F 2%

RN RGN, WG S R ARER: (1) K MR TIT IR AETE A B ARAS B 48, A
FEfTALBE, FrE R B BERmae ) (20 fHER, KH BA43HT N T BER R, % 8 e
SRR (3) feiE oM, £4%, Ke ST DTG AR (4 e L, £4%, kH -
U N T SAERR; (5) X, ERBER . R4 20 2548, SR ZE v A R F Sk 2R
12,6 FHAER

27 Totland Fl Matthews (1998) [W777%, 7 RAAEI 2010 4 4—6 ks RGN
PR R R AR Ol e LI S5E 52 10 m > 10 m RIFE M, WS S A iy A BRLAE U 44 B TR Rl R 3 e
F U7 ) BLAEI TR K BE D ARAiR o 0 R HUTRAT W TE RS, A R U7 46 B AR R UF bR A o

2 SRS

2.1 TEERFEFAFRENTS

BN RRIGALY, AT A 1 A2 AN, R 1 M, A6 H 2T )
KRR TETT. fetali s, Temdg ok, e 6 M, b 2%, WANS 3 ML ZTHAFY, R
SRERR, R EARL 12 mm (1, A); Bl (OMEP) 3 M, BB RIIE, K 50 ~ 60 mm,
30 ~ 40 mm, K EEAKI S AR EY (B 1, B MO (WAEHD) 3 M, HAMEE, K
40 ~ 50 mm, %% 20 ~30 mm; fEAESEORCSE, R, K 40 ~50 mm, TS AU e, AESkAL
TR AL (B 1, A). HMEEKZ 2.5 cm, fE44K, 3L A0, ANTH, 1620
FAEREAMI, HSL T (B 1, ©. TR 13 mm, FifERERE, 7H=% (1),

®1 ERUEBESN

Table 1 Floral parameters of Iris tectorum

1624 F7 Floral organ K7/ mm  Size
FEFFK Exoperigon length 58.18 £5.28
TEFR Y Exoperigon breadth 36.52+£3.31
HEMEK: Vexilla length 48.97£5.12
HEMEFE Vexilla breadth 28.93 +2.94
“F )33 5 Ovary height 1330+ 1.31
16k = Style height 39.15+3.56
#E3k 3 Tigma height 1.93+0.16
&S+ Stamen height 25.58 +2.17

T RPEUE PR + dedEz.

Note: Data are mean + SD.
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B 1 EREHIHE. ERRBEERSE
AREIFIISRTE (a. SMEREG b, ARG o FEAED: B, MK SAMER (a. XDRMEY): C. ME. HEEHIOIE (a0 Hiks b fE25);
D. fiilREBMAL: E. KA (Xylocopa tranquebarorum) "KINEFE; F. KOREEREHTESMER: b G KORIEHTERE Ak AL P i
H. 3SR bR A L 3EATE N B3 M9 A #% (Xylocopa appendiculata); J. #2218 AM A, K. AT HEER)E 10d (R
S Lo ARRE TR 10 d KRS M. N TRAERR G 7 d ReehlmE.
Fig. 1 Floral syndrome, pollination and breeding system of Iris tectorum
A. Flower of Iris tectorum in full bloom (a. Exoperigon; b. Inner tepal; c. Style); B. Stigma and exoperigon (a. Comb-shaped appendages);
C. Relative position of pistil and stamen (a. Stigma; b. Anther); D. Stigma with lots of glandular trichome; E. Xylocopa tranquebarorum flying
to Iris tectorum Maxim; F. Xylocopa tranquebarorum landing on exoperigon of Iris tectorum Maxim; G. Xylocopa tranquebarorum entered the
flower along with comb-shaped appendages; H. Specimen of Xylocopa tranquebarorum arrested from flowers of Iris tectorum Maxim;
1. Xylocopa appendiculata Smith entered the flower; J. Specimen of Xylocopa appendiculata Smith arrested from flowers of
Iris tectorum Maxim; K. Longitudinal cutting of fruit 10 days after hand self-pollination; L. Longitudinal cutting of
fruit 10 days after pollination in nature; M. Longitudinal cutting of fruit 7 days after hand cross-pollination.

SR 4—6 J1, BHATEINZ) 60 d, BHAARKAEINZ 30d, FEEEI 10 ~30d, FAEIEI 2 d.
R 8: 00 AEATAE2 L I, BLIE 29 RkE Sk e AT W B IR 240 JF, TE AR ITFR, Mk b H IR
A 10: 00 2247, HESKAEZ9 0 IF40 3 mm, HASk & FAEZy (B 1, O, HkHIEENRE (E
1, D), fEIF4, I A, JTEXH 8: 00—S8: 30, fEZ4ms W iith, KHB/16 2 AWl & /K
WK JFAEYRH 16: 00—16: 30, M. HORZESE, Mk TRE .

2.2 TE¥EDFFESK AR

S RACKHEA 25T 20T CA BTG 1, AR5 TN ARSI AL T 5o R, B)a Bl I a4
MAEHH G JIB W N (R 2),
FESRAEAL TR A P42k, B2 2 h Ze A RE Sk T 2 ka6 s Bl I ) HERS A Sk
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AL R, AT ERAPE R DLRFEE R IR (3R 2D,

& 2 EWMEAELAREE

Table 2  Test of pollen activity and stigma receptivity

I Time 164315 71/ % Pollen activity FESL AT 1% Stigma receptivity
JF4E 24K The day of blooming  8: 00—8: 30 83.7 ++

FFAE 4K The day of blooming 10: 00—10: 30 96.3 +++

424K The day of blooming 12: 00—12: 30 91.8 +++

JFA€4°K The day of blooming 14: 00—14: 30 85.1 ++

JFA€4°K The day of blooming 16: 00—16: 30 81.6 ++

FFAEK H Next day of blooming  8: 00—S8: 30 10.0 +

FFAEK H Next day of blooming  16: 00—16: 30 3.0 -

Ve A+RoR R R 520, ++30R BARORI AR, +RoR BRA Rk, - 3R Bea ittt n=6.
Note: +++ means stigmas have the most receptivity, ++ means stigmas have more receptivity, + means stigmas have receptivity, - means no
stigma receptivity.

23 Z:XIEE (OC)

& AT I T A 16 B R 4y, vl LR D A 28 B /NP o T B 0 538 5 0 31 Oy
58.18 mm A1 36.52 mm (% 1), KT 6 mm, OCI itk 3; 1€ 245 7240} [a) flAT: Sk ] #5283 5 W1 [) 25, OCI
Wl 05 A4 EFELZ MR, OCLicl 1. L, SRIMNAASTRE (OCD K 4. $#% M Dafni (1992)
(KIBRUERI TS R T EE RGN BACERM, 538, T8k .

2.4 TEMBEEREE (P/O)

BRIk T RS e Ry B 22 732 Ki, RIREUERE S A6 3 97 AN, P/O (BN 234.4, %% Cruden
(1977) Wb, FRMNAMEET R NPt A B 542

25 EBRGEHKEN

B2 AT R TG Rl AR AL BE RS 45 R BOR ST BCRIAR e 8 %y N T HAS. AL
FEAH H AR HAT AR IR Z N 100%, P30 R0k 550 0100 49.32, 67.74 F158.41 (3£ 3). X%k )G
RSB RI S R : N T AL EHEMFAERB SR AERENS (B 1, K BREHRIE
SN, BPAAFEMEZ T ATALKRS (B 1, L) AT RAeBom i g sg p A e i & 1)
B, FPBURZ T AR (-1, M), AT SRR 40 FIRERBER R . LA
HEWT S R EE RGN AR (HUAREAE AR ARS), B 752 B AR B 1) e A A 2R,
ANREHEAT JC R & A5

*3 BHERGEHN
Table 3 Test of breeding system

Ab AR % BEA RS b SiKF A IR /%

Treatment Fruit set Seeds per fruit Ratio of seeds and ovary per fruit
M3l 128 Autonomous self-pollination 0 0 0

oA A5 Apomixis 0 0 0

AT H7%L Hand self-pollination 100 49.32+3.44 50.82

A\ T. 5% Hand cross-pollination 100 67.74+4.12 69.83

F 4% ¥2 ¥} Open pollination 100 58.41 +3.95 60.22

TEe RPHUEDPIH + bRHERE, FEAR n =20, MRERECNFIIRE ALK B 97,

Note: Data are mean + SD, n is the number of sample, mean value of ovary is 97.



1338 [l £ 38 %

S
&

26 HHSEMER

SRV R R B (Pieridae). MU (Papilionidae). FHE%1% (Apis cerana cerana).
AKIg (Xylocopa). MEFSLL K FH U . A Uik B AR B8 A, A ISR TR (R AR M4 15 T 465
RS AR R . I 25 SRS R Ik B A PR B RARIE (Xylocopa appendiculata) (& 1,
I AR (Xylocopa tranquebarorum) (& 1, H).

PARBEDT AR TPAE 10: 00—14: 00 W], U AEHIAE R 11: 00—13: 005 KAEED{E
b fE 9: 00—14: 00, ViAEmENIAE B 10: 00—12: 00 (& 2). #MIAKAKABDTIER, K
T HE AT AR B4 2y, A IAERRL 1 3 BV R B e B Sk, BB IR I AE Ry B Rty o . 2
RIEBFR AT IES ] (3.2 +0.4) Zedt, “FIREAEVT I INTAIZ)0 (7.6 £2.5) 55 KARWEAER ]IS
Yila) (5.8+0.7) Zeft, “PIREZAEVTRINMIZN (3.6+1.5) s.

—e— KR Xylocopa tranquebarorum
—B— FEWARIE Xylocopa appendiculata

—_

H ¥ Number
S = N W R Vv OV R OO

L
8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00

Bt O’clock

2 FEEMREHRBEST
FEHIITTRL 10 m x 10 m.
Fig. 2 Visiting statistic of main pollinator

The site size is 10 m x 10 m.
> LA

31 BE¥EEARSGZ

B RAARUE AV ZRHIE: ARl K MR, FEXTRR, fetiEs, Askorkl 24P
(1, AV E) (GEXAT, 2007). %8 Dafni 45 (20000 g BUMFRERETA4AcF04 (OCD e,
KT RNET RGN BARA, B4, TEAERF; K Cruden (1977) ALK/ KL (P/O)
WHZE 2, SRINEE 2408 T A a0 78 B8R0 4 B U RS B LU el
¥, M HMERE AR R, AL, 1 OCL. P/O. B4R 3 Aoy kil 2l SR S5 R4
GEREEA—I, PAHESRNERTRR)E TR RS

HASANSRAN . MEHE e (07 FIME A S R AR BE A, o b AE A AC I BN (BEEhIE 4%, 2009).
SRACHRRE S8, ARSI T AR A, N T AEsp a0 A1 & S 20 A A
AL AT, SREAMAENEE RGN T A8, DU R BRI RS . SRS
155 Clris lacteaD (EEH 4, 20100, FIEEE (ris bloudowii) (Z=77*, 2003) EAHY)1 1 M
BH RGN ARG, 78, WEAHmHE . KASRE (ris mandshurica) (E¥ 4, 2006) [H17
WEE RGN AL EM, T8, T8k # . WL (ris japonica) (3R 5%, 2009) AR
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F& (lris versicolor) (PN TEA Iris tenax A% Iris gormanii (Kron et al., 1993) (K EH R IR
RB—FE, BT AR, B8, WEARE. T, SREEBHEYNEEEE RE TR,
TR, R E AR R Okt B AEANSERL . 93 FIAS SRR DL e A AT SR AR R A

32 BREMEMASR

PO FLA LS (2000) HRIEFED LK RGH 3 N4k, BITek . kR B . 16
FHEATE S, AP R AEY) PR AL S FAR R LRIARIE N, AR Ak LRSI ARk A 20 4%
BRERIAL T AT BN B AE SO i . 35 RACR I B sl ) S Ak I s T etk | 28 (R 2). Hat, F)8
AESAE TR G R rh, BESE AR 2 BN AE ) B BAE 10 m ~PAEATE AU, T HAT Sk — B T4y (&
1, C), R T Afefth. BMEES—NEIEHE (B 1, B), MEIARETCR RBP4 7%
W7 B, X0 BB R A RIRFE . TE25BEAE et 2 T, RNV 18 B dUc ikl 21162y,
ARRAT AR D fe o BRI K AR AR RUEOR, Vi fe i Jebeis el £ (8 1, F), T4
ST T i A 2 Y P K ) B R A N (1, B, A A R A AR W I XS T R B R g
ANAEH B, IR S 305" 7 (K1, C) mlLAS” MRS A B s S fe i, 58 it f 1
(Goldblatt et al., 1998). T HIA MR AN ALEAS NG, B8 LTT TR RN E 2, BT
FER RS B AE B U S 5 b e B XS el R B ) — B ) N, AR I H A B
BN, BUSHTIR PR ALAC Y, Aokl UK EETY (de Vos, 1983). CLABIITUESE, (L R4
e FERF A IR A AT MO — N0 b alias AR 22 DR R L LA AP R sh AT A AL R D fie . &5 R RHE
YR DA YIS 3 ADEL LI FAT ALK DhRE (Goldblatt & Manning, 2006). 554k, K458
RS AT S A vl 32 v A R L ViR ORFFAE [ — I3 (32 2, K 2). htbnl WL, SRS
O IERNRTY B AR D& R

H AR S e P P A R A o = A L R SR T 2 A, A SRR IR R LR e PR R
PR e Ay By, s LM R RSN 2 GRS L, 20000, 5N T R ef kit 4h
T AR AR, w] W FHARIAEE T S AR AR BRI B0 PR el s Dok R .
THRALITEE IR, 55 R ARy L REHOR S I A R R I ALk o S AR IR A g 1 A8 = LA A
10: 00—13: 00, ‘FECPAEH VT IHLERRAC. PrilsS BA QAR SIS, A1k Z0H 2 240k B
TR AR K B HL D (1) 5
3.3 EBRAIEEIMEHLH

H T AR, AR R N RS B AR T AMENLE], R R AT R AT (5K
AR 25, 20060, &5 VEEI G B I Y, (HES RIGS T m B, A&k B fh
Fb, AR A S AT SRR BRI A, 33 AT B BRI, DRI R A P A B
Ko B e . SRR EERA M Dhae, 1EA—P A RAMENLE], A E 2
FELERIS O, DURRZEIRC RS0, vl DLORFF A RE ST () g
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