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Observation of the Sexual Incompatibility Between Wild Rice
(Oryza officinalis Wall) and Transgenic Rice by
Fluorescence Microscope

LIU Lin-li, QIANG Sheng, SONG Xiao-ling; HU Jin-liang
(Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095)

Abstract: The germination of pollen grains of transgenic rice on the stigma of wild rice (Oryza officinalis Wall) and the
pollen tube growth in the style of it were observed with fluorescence microscopy in order to find out the cause of
incompatibility between them, and offer general message for evaluation of gene flow. The results showed that the germination
rate of pollen grains of both transgenic rice (Y003 and 99t) on the stigma of O. officinalis was lower than self-pollination,
the pollen tubes grew also more slowly and stopped growth when they get to the middle part (Y003) or base (99t)
of the style of wild rice and their terminal swelled. Meantime, the ovary of wild rice after cross shrank gradually, and the
setting rate was zero. From above results, it could be concluded that the reason of sexual incompatibility was that the pollen
tubes of rice stopped growth in the style of wild rice, and couldn’t enter the ovary and finally fertilization took place, so

possibility of gene flow between them would be low in nature.

Key words: Fluorescence microscopy; Wild rice(Oryza officinalis Wall); Transgenic rice(Oryza sativa L.); Sexual

incompatibility; Gene flow

Pe R A AR ST R T T B 7= AR i A B4k
EBRANR . EREB LY 2SI 8
ERETEZRET. BET, AR
R ARR, SR EREY L L5
BRERRMAEEML —, AMHBOHRRER

Y B 3. 2003-06-10

ARG, SETERERE NGRS
BB AEGM PO, RBAESHEEREER
F. BEATERETRE, AREEREYS
HEAEREMRT R RN, b RE TR
R EENUER.

E&TE: ERMETBRERFMESRHINE (B200102) AMEKARMERELHBITE (30170619)
fEEB T XBWA (1977, &k, RABRA, EENFRBRENEEREYZLMTFNTEHR. B BYBREE, Tel:

025-84395117; E-mail: wrl@njau. edu.cn



470 Hh

&’ M B % RYE:

FRATFRE A KRS ] BE R A FE AT R AR
BrEcte), miemEARBER. AREAEL. A
RERIX T /5. TREBREMTFREAR RAMIET
HAE. FHE ., FEARE AR BK T,
FERIRFL MR RER R, 0 R T
ERME ISR, RAERKRRE AR, B
TEREREBHRMEAAEK, FEE S MR
AREBARBERER, MEE N EEEnE
BETHANTE, Bk E A KT H S P L
e, LRI HE AR TIE.

RABUBEEAR 0 HELMETFENA, kK
BT TR AR T E Ry KA 9, 74
VIR R A Bon TR . FeoeguriK
AUERERSG B W, W50 E b
PRI RIS, 7£356 nmARRIEBRTE
HRIRRFE, MAENTHASKNERBERAE
BEEIE, HHE. EENTFEARRENER
S e, ETHEEsn EEETOrE, X
THWAFMERE B2 T ENEH.

HHHERRRER 3 MEAERBLZ—, AR
BERTHEANERRTL BRI AATERYE —
ERRE N, EMACELEYN, BERKZRM
BB ERBET A TER AT REL L, ERAR
FMBARKEEEELIENB R, KNAE
®. Y EAFEME, TURNEIEERRE
RERITEHR O] LATE 25 P B AR RE AR Sk A R R A
ko RUANFEMUNELREHRNF I LX—
Brit. BEENARCEHBEEAR, #—PHER
EAFARERGB, hFEERKBEREENRZ

SO IR GEE R R,
1 #MRE7HE
1.1 PRy

% bar BEEKRE B MER S Y003 M99t &5
HHBAER (Oryza officinalis Wall) P HE
IKFERF R TR
1.2 HiE

R T 20015:6~8 A £ R LR K2 M =ML
REH#T. 6 A8 HEARAHERBRTAR%N,
THSHRERE, §HB8:00~17:00 By, (gt
TIEMUFFFIE. 8 A 6 BB ERGIER 25
HATMTRE.

1.2.1 ZAFERNEE FRAESREMS I,

R, BBk, WEHFERESEL ER
BHMA . WA, BR, TdERKEH
B, HATHE2RFERERERHER, 745
B LER, SAEARDTF 150 2/ E.

1.2.2 B AHEEREEERNGRAEFEREE
HEJG o AR AR BB 0K, 4 RIEER S 0.5, 1.
1.5. 2. 3. 5. 8, 10. 24, 48, 72 h K/ME,
Fi PAA ] e VB € o

1.2.3 SFENE HAFERIERRES AL
KEBIER, SRER 800 XFHE, BREESU
BELE,

1.2.4 FTOLEMENEE WARRMRAE S
FIEUHESS, 5% KOH ZALFIER 40 min, i,
% Kho 1 Baer HIFVEDS), LLO. 1% ZERET5 (0. 033
mol-L™ KPO, WRECH) #fa%y3 hLl k, EFEA
Olympus BHF %t B R GEx 1EM hiAE 3k L AoRE
REFEHEFEMBRATHERKBITHEHFY.

2 HRE5SH

2.1 WERMSESE

HANEREETEHAEMSE, 170 X5
BIAESk ER WA TEMNL, 238 EMBEZMER
BB B A LR, R LML 100%; HHTFER
BIcEM EERN 189 ZLHET, 171 4597, 4
EEKA 90. 5%, VLM ZMERRE G k.
2.2 MIAEX

B AR AR 0.5 h FHL ERTERk
BEH60% 8%, BME1 h, 90% LI EMIEMIER,
WRRWHEEEMENBRLERERY, XRER
BEARNEHRENEFERNPE,

PR B (KK AR AE M B REZE 25 P B AR AR Sk |
WEHFAEL, B8 0.5 h BRI N 40% £
A, E5h, FbEEKMERALE 4 3 B I R1 T
HRihn, A2 6% A (B1) FiEik,

2.3 EMEEER

R AER BRI 0.5 h B S ZHOATER
Z1/2(Em-1); #%1 h EREEKHHEF,
90% LA bt Sk HE N TEAE, KB BB SIEE T
HAEBEIEHEBIERIL (BR -2); B4 5 h e
EREIER (BIRR -3) . 25 EF AR Y003 f7EH
0.5 hfEM&EBEHLIPR B4 (B -4), 1h
ATk B3 (MR -5), 5 hFETERTFE, 8%
BIRE K, FIEEK (B -6); 99t MITEH,



434 XIHH %, AR WEBRARNE LT LR (Oryza officinalis Wall) FEEFE/KBMAFEMME 471

WY& A K B EE YOO3 B4R (BIRR -7, 8), 5h 5 F
IRACAEEE ST, TRt RHE ILAK (BR-9) . &
FAEFAERE BAEH R MR 1/ 2 YOO3 F1 99t MTk¥r &£
KEREBE LA 2.

100
“ /——Q———O
. F¢¢!:=1ZZ3
A
1 2 3 4

40

20

EBMHEE %)
Germination rate of pollen grains

0

Bf{A]  Duration (h)

—@— O.officinalis ——fl= 99t ——fy— Y003

H1 EHEEEE

Fig.1 Rate of pollen germination

(SRS B T -

ERHEIENLE
Position of pollen tubes in

styles of O.officinalis

S N AL J
1 2 3 4 5
/&) Duration (h)

—— O.officinalis i~ 99t —dr— Y003

TEMEREMR: 1. ELFRIH, 2. BRELER; 3. P
B 4. AT 5. RS 6. T&H

Positions of pollen tubes reached into styles of 0.
officinalis; 1.Penniform branch of stigma: 2. The top
of stigma; 3.The middle of stigma; 4. The lower part
of stigma; 5.The base of stigma; 6.0vary

E2 EMEEIKEE
Fig.2 Speed of pollen tube growth

2.4 BAFEEREERKBEREHELR

25 B A FS 2 M4 YOO3 F1 99t 768y, 4 BlAbsE
988 M1 873 STk, HELRHNNO0, RSB AF
.

3 1tig
3.1 HHEHNERATA ML, KK

REMULN, UEHBRE, RESKQBEERE
ARBTHENLRE, AME2—MEE. REKXY

%, AEAVFAIEMRAMMENERKE, xR
GETEX 2 B SRS RN, ReEERRE
HERIET) 100% B, A BEMUL AN, FrUERE
R RAR IS I R BE R RATER B AR 77
%, RUAEERRZ—SR, BS5RAXARER
BARKMERIEBREM.

3.2 HEFNARFABEIIEY B A2 H B ARk
ERRARIFHFANEL, EREEHRIM=E,
EXERENREGRABRTERX. HRBER (EH
HRCCRD) SREEFE (AR S EARMERAR,
FRERRBIT ), HEHEE. BREEER
DFEYERARY, HAFEBSREBETRK
HARLIE, HBIEMA —ERREEXRD. T2 F
b3 T BB 9T AR B R A £ 25 24 Y B AR A 0 S A
ITATHRA, WURRERSRERTHE, BE
EUANERABER SR FFRE R IRE .
FRB AT ARERREER 0 HTFERNES,
AR AERARA, HREXATRIEIBR
RAGEH ERIRE . BRI FRAEET R E
R B ERRE R B R &N, i —E
BARRARH AR R AL AR,

B RABMGENE, HERRIBOLHE
HAFAERIEL EEA FRERHREK, BT
BB KR Y BN, AR ENIE LK,
ERETRRERR, BRERELEL, XHARK
EUARNMU T RERIENEELRETERSHE, R
REENE TS ZHE, AREMTREERNE
Tro EIREERBARIETE A R R R 1o 2 P B AR R
BB RERAD, BARKETHSARIAE
REBHEREFMF. HX—4RRENEFENEY
FRERPCNFENRINE, MAFRMNRES
ZH, REREEFEEFNIERIECBRE
RREBRX—PrBrEsmREERNEYy, SF6
— PR

References

[1] Snow A A, Palma P M. Commercialization of transgenic
plants: potential ecological risks. BioScience, 1997, 47
(2) :86-96.

[2] Ellstrand N C, Hoffman C A. Hybridization as avenue of
escape for engineered genes. BioScience, 1990, 40:438-
442.

[31 Rogers H J,Parkes H C. Transgenic plants and the environment.
Journal of Experimental Botany, 1994, 46(286): 467-488.

(4] ®RT, AEF. HERHYHERRRAR. NHEESEH,



472

wOE R kR

2y 37%

(6]

{71

(8]

9]

(10}

(11]

[12]

[13]

[14]

(15]

[16]

2001, 12(4) :630-632.

Fan L J, Zhou X P. Gene dispersal risk of transgenic
plant. Chinese Journal of Applied Ecology, 2001,12(4):
630-632. (in Chinese)

%O, B 2, B 5 #EREYNESRER. EE
AR, 1998, 22 (4): 289-299.

Qian Y Q, Tian Y, Wei W. Ecological risk assessment of
transgenic plants. Acta Phytoecologica Sinica, 1998, 22
(4): 289-299. (in Chinese)

Messeguer ], Fogher C, Guiderdoni E, Marfa V, Catala M
M, Baldi G, Mel¢ E. Field assessments of gene flow from
transgenic to cultivated rice (Oryza sativa L.) using a
herbicide resistance gene as tracer marker. Theoretical
and Applied Genetics, 2001, 103:1151-1159.

Lefol E, Fleury A, Darmency H. Gene dispersal from
transgenic crops II. hybridization between oilseed rape
and the wild hoary mustard. Sex Plant Reproduce, 1996, 9:
189-196.

Lavigne C, Klein E K, Couvet D. Using seed purity data to
estimate an average pollen mediated gene flow from crops
to wild relatives.
2002, 104:139-145.
Hancock J F. A framework for assessing the risk of

Theoretical and Applied Genetics,

transgenic crops. BioScience, 2003, 53: 512-519.

Ritala A, Nuutila A M, Aikasalo R, Kauppinen V, Tammisola
J. Measuring gene flow in the cultivation of transgenic
barley. Crop Science, 2002, 42(1): 278-285.

Desplanque B, Boudry P, Broomberg K, Saumitou-Laprade P,
Cuguen J, Dijk H V. Genetic diversity and gene flow
between wild, cultivated and weedy forms of Beta ulgaris
L. (Chenopodiaceae), assessed by RFLP and microsatellite
markers. Theoretical and Applied Genetics, 1999, 98:1194-
1201.

Rieger M A, Lamond M, Preston C, Powles S B, Ruash R T.
Pollen-mediated movement of herbicide resistance between
commercial canola field. Science, 2002, 296:2 386-2 388.
LEW, NEE, F OB EYEERSEE R BEEARY
M3, 1995:296-307.

Meng J L, Liu D F, Luo P. Plant Reproductive Genetics.
1995: 296-307. (in Chinese)
Martin F ¥, Stain and observing pollen tubes in the style
by means of fluorescence.Stain Technology, 1959, 34:125-
128.

Philbrick C T. Pollen tube growth within vegetative
tissues of Callitriche (Callitrichaceae). American Journal
of Botany, 1984, 71(6) :882-886.

E&F. BEEAIEREEREEKOTOLEHNE. SHIT
JEEBRER (BRRER) |, 1999, 12(2) :185-189.

Wang J P. An observation of pollen tube growth after

Beijing: Science Press,

artificial pollination in Sagittaria pygmaea miq by
fluorescence microscopy. Journal of Xinyang Teachers College

[17]

{18)

[19]

[20]

[21)

[22]

[23]

[24]

(Natural Science Edition), 1999, 12(2) :185-189. (in Chinese)
# = ARE BFRK +FERIBRMH SRS MUY
REXTWEREHREANE. EY¥EMR 2000, 17(3) :260-
265.

Wei Q, Zhou L J, Chen D L. The observation on pollen
germination in crossings between ten taxa of cruciferae
and ogu CMS. Chinese Bulletin of Botany, 2000, 17(3):260~
265. (in Chinese)

KA, B M, XIBF. HABER (Oryza officinalis Wall)
FF% bar HEKRE (Oryza sativa L) TERMBRTWEFERS.
BRIV KEER, 2002,25 (3): 5-8.

Song X L, Qiang S, Liu L L. Gene flow of pollen cross
between Oryza officinalis Wall and transgenic rice with
bar gene. Journal of Nanjing Agricultural University,
2002,25 (3): 5-8. (in Chinese)

ENL, F O BERCESRNHR. RIVEYEHR, 199,
16(30) :213-218.

Wang M Q, Tang M. Studies on photoperiodical response of
wild rice. Journal of Wuhan Botanical Research, 1998, 16
(30):213-218. (in Chinese)

WRE, REE, X K XMk, RAE. FEFERARE
FHR. JERLAEYRE, 1999, 18(4) :298-303.

Fan S G, Zhang Z J, Liu L, Liu H X, Liang C Y. Research
outline on wild rice genetics in China. Journal of Guangxi
Agricultural and Boilogical Science 1999, 18(4):298-303.
(in Chinese)

WRH, TUE. BERREARFARRE KERHEE 1999,
18(67) : 75-80.

Tan G X, Wang H X. Advances in the relationships of wild
rice. Exploration of Nature, 1999, 18(67) :75-80. (in Chinese)
A B, AW, BET, ARD, BRRE PEFERERE
BEREADNME SRR FFMIAERAEENL. EY%
#, 1996, 38(10):785-791. (LX)

Zhou Y, Zou Y P, Hong D Y, Zhou J M, Chen S Y. ITSI
sequences of nuclear ribosomal DNA in wild rice and
cultivated rice of China and their phylogenetic
implications. Acta Botanica Sinica, 1996, 38(10):785-791.
AW, FHE BRY NFL BRISHEBGATERHR
WEREE. FRRFEMR, 1997,10(2) :5-9.

Zhong D B, Luo L J, Guo L B, Ying C S. Studies on
resistance to brown planthopper (BPH) of hybrid between
Oryza sativa and Oryza officinalis. Southwest China Journal
of Agricultural Sciences, 1997, 10(2):5-9. (in Chinese)
KXE, F B AR UABENETIERASEIEYEE
F#3R13 Oryza sativra X 0. officinalis FFHRIBHR. M2
#, 1993, 20(4):348-353.

Yu ¥ J, Luc K, Guo X X. Obtaining the hybrids of Oryza
sativa X 0. officinalis without embryo culture by using
male-sterile lines. Acta Genetica Sinica, 1993, 20(4):
348-353. (in Chinese)

(REHE HEWD



XIMFTE: AR ARMERARNEL A EFER (Onza officinalis Wall ) Figs B E KB AR EMME B kR
LIU Lin-li et al.: Observation of the Sexual Incompatibility Between Wild Rice ( Oryza officinalis Plate
Wall) and Transgenic Rice by Fluorescence Microscope
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1=3. O.officinalis self—pollination: 1. After pollination for 0.5-1h, the pollen tube entered the style and reached the middle
of the style and a few got to the ovary even; 2. After lh, reached the extome; 3. After Sh, at the cxlome; 4—6. Transgenic
rice(Y003) pollinate O. officinalis: 4. After pollination for 0.5h, the pollen tube stayed at the top of wild rice stigma; 5. After
Ih, pollen tube entered the stigma; 6. After 5h, pollen tube got to the base of the style of O. officinalis and terminal of
pollen tuhe swelled; 7-9. Transgenic rice(99t) pollinate O. officinalis; 7. After pollenation for 0.5h, the pollen tubestayed at
the top of O. officinalis stigma; 8. After lh, pollen tube entered the stigma; 9. After Sh, pollen tube got to the base of the
style of O. officinalis and terminal of pollen tube swelled



