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Observation on the double fertilization in rice
by using confocal microscopy
DAI Xi-Mei, HUANG Qun-Ce, QIN Guang-Yong
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Abstract. Nucleus fluorescent staining and whole clearing technique was first used in this study to observe the process
of the double fertilization in rice by using Laser Scanning Confocal Microscopy (LSCM). LSCM is a powerful tool in
studying the structure of tissues and cells because of the function of “CT Scanning”. When the sample, which was
stained with nucleus fluorescent and cleared with whole clearing technique, was excited by 488 nm laser,the nucleus
and nucleolus of the cells in it excited bright fluorescent color and the profile of the nucleus was very clear. And the
LSCM image showed perfectly the structure and special position of the cells in the embryo sac. Not only the images
of small embryo sacs before fertilization, but also the images of big embryo sacs during and after fertilization were
perfect. The results suggested that the LSCM was an ideal tool to study the process of double fertilization compared
to traditional photics microscope.
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he FIEMREM B LT KBRFEEEWNLEET
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BRI 624 B . LSCM Ry 5 FhIh B 7] DL 41T
FHWHHMNEAS AR EENEH, I RE AL
Wh EE A SEIHE R TE, RIAHERG
GBS ERS . THIERNZSEELEN
(BT :2), ZhBFBRZENEGTE X\ Y. Z #i#fT
R AENIER, TARRE B M EWEH SN
HWEZSEEE., FIH LSCM WX MELHAMRE
BB IRI R T LLWE M A R K R A TE M N &
MU R ET R ARAEMRT :3),

2.2 WEFHEILE

KBEHFAEEARNHNFHREBERGE,TE
LSCM T/ EMith B R KB ZE BT ERE
FRUAERIZE L0 HER.

FFAESE 0.5 h, TV B 3 X0 22 B A0 40 B 7E A sk
FHER.ERERE. EHERRE, #ARELA
R AEELARPHEKERT 0. BFEE L
~2 h, ] WAL B B IR FL ik A BE 38, 1B BT R W
AEMENREFORK. EFLSE 2~3 h, ERE
R HBM M EREEF M FUR e —&
NEWERRT :5) . HELZEQCO0S) AR KIEEME
ERABARTEIEF I TASTYHAT, K
BZRESMLAIES. EEERABOCERERNK
BX KRN EZR MRS, I


http://www.cqvip.com

PO 00 http://Awww.cqvip.com]

14 RVEM L KRN A R 1 250K E BB AR 17

B AR T 1a-1b. [Al—REVEEE 2 AR FYIE: 2. la, 1b EMTERAOE K 3 RBERRL R ERAESW AN, 4. 7FE0.5h )G, BHHK
FERE FW BB RIS, BN SR L P 5. FFIES 2~3 h, AR 7R B 41 IO B R ACL BAA L A 2 R 6. 0
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Plate ] 1a-1b. Two different sections of 1 mature embryo sac; 2. Reconstruction picture of 1a and 1b; 3. Mature pollen grain, showing one vegeta-
tive cell and two sperm cells; 4. 0. 5 hafter flowering, pollen tube generates and elongates in the stamen; 5.2~3 h after flowering, the oval sperm
cells are released at the site of the degenerated synergid;6. The inclusion of sperm cells migrates toward the point of fusion, 7. A small male nucleolus
appears in the polar nucleus. 8. About 3~4 h after flowering, the chromatin of the sperm nucleus diffuses in the egg nucleus,and at the same time,

the male nucleolus becomes larger, perhaps no smaller than the female one.
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Plate [T 1.4 h after flowering,a small male nucleolus appears in the egg nucleus, while nuclear membrane of polar nuclei and that of sperm has com-
pleted fusion and forms primary endosperm nucleus, which contains three nucleolus. 2. The male nucleolus is fusing with one of the female nucleolus,
forming primary endosperm nucleus, which contains two nucleolus. 3. The primary endosperm nucleus is in division(showing mitosis metaphase) ; 4.
The primary endosperm nucleus is in division (showing mitosis anaphase) ; 5. 6 h after flowering, the male and female nucleolus do not complete fu-
sion. At the same time, the primary endosperm nucleus has completed 1~2 mitoses; 6. 12 h after flowering, the male and female nucleolus complete
fusion and form a large nucleolus, then the fertilization of the egg cell completed; 7-8. 24 h after flowering, zygote completes one mitosis(4 showing
transverse segmentation,5 showing longitudinal segmentation); 9. 24 h after flowering,zygote completes one mitosis, and forms two-cell proembryo.

At the same time, the primary endosperm nucleus has divided into 8 or more free nuclei, distributing around the circumferenece of embryo sac.
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