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Dynamics of Callose Deposition in Cell Walls during Megasporogenesis in the
Apomictic Monosomic Addition Line M14 of Beta corolliflora of Sugar Beet
SHEN Ye', SHEN Jia-Heng® * , GUO De-Dong', FANG Xiao-Hua’ and LIU Li-Ping'

(* Department of Biological Engineering, College of Life and Science, Heilongjiang University, Harbin 150080, Heilongjiang ; ? Department of Biology, College of
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Abstract: Callose in cell walls was observed by the callose aniline-blue fluorescence during megasporogenesis in line M14,
a chromosome 9 monosomic addition line of Beta corolliflora Zoss. ( Beta vulgaris L., VV +1C, 2n =18 + 1), in which
the modes of reproduction are facultative apomixis, diplosporous and sexual reproduction. The results are as follows: Allium
odorum-type— Callose first occurs in the wall of megasporocyte from the micropylar end, then gradually envelops the whole
cell. Megasporocyte is surrounded by the wall with callose during metaphase 1 , anaphase I and telephase I . At dyads
stage, callose in micropylar end begins to disappear, and callose fluorescence displays in the transverse walls between
dyads and side walls of the diplosporous functional megaspore in chalazal end. As development goes on, callose
fluorescence disappears in the chalazal wall of diplosporous functional megaspore. No callose fluorescence shows in the wall
of mononuclear embryo sac after its formation, while thick callose deposits in the wall of the degenerative megaspore.
Antennaria-type——There is no callose deposition in the wall from megasporocyte stage to diplosporous functional megaspore
stage all along. Polygonum-type—During the process of megasporocyte meiosis, callose occurs first in the wall of
megasporocyte from micropylar end, then gradually envelops the whole cell. Callose exists mainly in transverse walls during
dyad, triad and tetrad stages, a little in side walls. Thick callose deposits in the walls of degenerative megaspores, while
little in the wall of functional megaspore. In addition, correlations between the meiosis and callose deposition in the wall of
megasporocyte have been discussed.

Key words: Monosomic addition line in sugar beet (Beta wulgaris L, VV + 1C, 2n = 18 + 1); Facultative

apomixis; Megasporogenesis; Callose
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Fo B -7 ARBMPE L ERRFHEMRSK
LBk S MAE EBFIR B2t A B (B T -8). B
T9ORNEH T WAFREEMFERB, KT
B AREZERBEI MR (ER 1-10).
B IT-11.13 R$ 1, WFECER, FE s
PR, B L B 40 M B R B R S MR RE L I,
B FL o Y B BE DL R A RE b Y O I R 2% SR B3R (AR
1-12,14), AR I-15 KT W F%E KRB
A PR T RS 24 B AR S e A B R (e, IR B R SR AR B
B WP, RITBIAR N A BRI, AT,
0 RO AR 22 3R L S B 40 B BE Y BF AR R SRR HH , W 7E
i B AR 2 A S Y 41 B BE Y AR R BEAIK R M DURR,
HEBAMBEANMMKERLETHAB (BRI -
16) . ZAHARBTII(E AR 1-17), ) WM RE L7 7
BORR H A, a8 B FLow 4 MU RE R
JEARG , T 45 & o 0 200 M 0] 2% E 4 00 B35
BFZE(EM 1-18) BRM I AMBEHSE, 25
FEEANARENKLEBEEHER (BRI -16,
18) o ZAriArBkfL o 40 i 2 BIRAL R, & S 0
£ MO O i AEE {3 KA B AR AR (IR 1-19) 0 40 MK
HIHAMMAREFE LR, REBHFENE S
¥ (9 A5 (R T BB R HL Y BRFL A REBE LA B BE g



896 (3 L7}

¥

R

JBR A R 9 , & 5 0 B 400 O B 1Y G % AR B 9 O (AR
1-20). BERRO-21 WA ABRILmAMRE BRI, &
EORA A A A R BE R T RN B
WA SRR A RN R R, £
RS A T BE K A 3K LS B b DA RO B b {73 AT L B
MERAE(EMT22). Y_EFEINERATEE
B B4 HE B i (BRI R 1 -23,25) , B8 4% E 28 A9 40 B
BERIZEE TS HIE K. AR, 7R IR A6 04 Bk AL 3% 40 i
BB B T LB R 2 e (R 1T -24,26) -
2.1.2 #AA (Antennaria-type) JEE KX B £ 2
BT AREFEHMM AREESH, MEESLN
TR RT TS, 2 3 A LA RE AR
BEEMIEE RN M EREERT &, 4k
R fEH R VV +1C.2n =18+ 1,

AT F-B 40 B B 2 O BE b B B 2 e (B
MR -27,28) , 34 KT 5 40 M B 3 40 T o 5
MR FHFEATH P Y, HAEE L BAE
T RGBT 9 % e (R 1T -29,30) 6
2.2 HYEERER, KT & 412 o 40 B & IR R

AHEAERETARTEMAN, 2RESHE
RETEHES B 4 D RAT BRFL 3 Bk, & A
NPEENRERAT IRAATFRTRLLAE,
FR3IWESNF LR \ERE, #HTHEH
W43 4k R B R AL A 3 T 3,

B RHF B4R B — A T8 B, KT T BE 40
441 B P B M B 194 72 1k 5 o 0 o 3 K 4 TR 40 e 40
JOBE P BEBK B By AR E AR R . BIRR [1-31 3 =4
BB, A R IR . ERRD-32 A%
TR, =43 1A 40 B 2 1) (9 8% BE L R A A o 4 M 1Y
HU e AR MR R, EARI-33 H=
SHARTHA, A AR ETE L 2 DR MBRFLH B —

SEABRFLTERAD, —EH UL TARLH

R, ERI-34 R, =0 B EE B LUR & iR
KT B EE A Be5m s BFIL ROt . MR LIE M
SrEEy = E (R -35) , B BR AL B R 556 2
ARBFURE 3 DR T Z IR AR LR 3R
FURFESE, TS 3 P RIBF 56 S KT 2 Y
BOEE 32678, B & i D BB KR T B0 DU BE L R
A i 40 B 5 E G BRSOG40, Hosk 3 A BIHRR
AL AT F A L 6 40 i BE P9 3 AT 5059 B R IR 5T 9
Jto ERRIN-37 HERALN 3 M RAFBMA, RE A
W RIET R H RN RGBT Bl
1R H B R AN B AR RO FT BL . MERTIRER

1 1) 40 B T B R 2% Y (B AR T -38) .
2.3 EREE WAREER SNSRI

HTAHERRES _EFhRUTAEREER
BENRZEREUGAMARESE LEAER, =
FURG . P RS ERRREE
KEFREHAY LS, KETFEARZERZTE
W, 4 R PR B A FL U AT B AR R 2 — i
FRERESEMEE FREREX S, HiEER
38 & A i = AR B R LA B R B R — 4 4
B, M RRE ERNEEO R FRER
SHE 4 UL R = A B, — - Th Rk
KBFRBOER X TR ERREBE S S MRS
ST,

FATHEBA R TR R AL R B A P Bk BE
BRI ARE TN SO, BEMILE, AWE
SSAMEY.BTERRBELEN 281, K4ERN
50%;BTHRNUEEREN 214, RERRK 40%;
BTERRERFTN 6N, KEERN 0%,

RIRES R A BRI R M4 HIEET
BAEARE, U EEBRFAENEENERTR,
MBI REER TR,

3 Wit

3. RS BAFEARNKBFREHAHIKRLY
THER

“REEFERERS, TRAEBEEN KT
TR R T BRI AR R, B, K T B4 i
BEFLSRERTEE. XACEEXBTRESR
MY PR RER, R EWANRELEE _GHRBTE
BTz —",
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Explanation of Plates
The micropyle is in upward position in each picture.
Pictures are in light microscope( x 1 100) and in fluorescence microscope{ x 900)
Plate | Diplospory( Allium odorum-type )
Fig.1,2: Two pictures of the same section by the light and fluorescence microscopes. There was no callose fluorescence in the wall of megasporocyte at the stage
of leptonema( shown by the arrow) . Fig.3, 4: Megasporocyte in diakinesis, showing weak callose fluorescence in the micropylar wall of megasporocyte and strong

M.

fluorescence in middle wall. Fig.5: yte in early 1 . Another megasporocyte underneath (shown by the arrow) was in metaphase.Fig.6:

Fl picture of

gasp > in early metaphase | , there was no callose fluorescence in the underneath megasporocyie( shown by the arrow) , which may

be the initial cell of Antennatia-type. Fig.7, 8: Metaphase [, showing strong callose fluorescence in micropylar wall and the right side wall of

megasporocyte. Fig. 9, 10: Anaphase | , showing call ining wall loped the whole cell. Fig.11-14;Telephase I , megasporocyte surrounded by callose-
containning wall, daughter nuclei and phragmoplast formed. Fig. 15, 16: Telephase | , cell plate occured in the phragmoplast between daughter nuclei, and with

weak fluorescence ( shown by the amow), the left side wall with strong fluorescence and micropylar wall without fl . Fig.17, 18: Dyad. Strong
fluorescence was showen in transverse wall and the side walls of chalazal megaspore, while weak fluorescence in micropylar megaspore wall, Fig.19,20: The
beginning of abortion of micrapylar megaspore, and without callose deposition in the wall of it. Fluorescence in transverse wall of dyad and the side wall of chalazal
megaspore ( shown by the arrow) , while without fluorescence in chalazal wall.

Plate I (21-26) Diplospory( Allium odornun-type)

Fig.21,22: Micropylar cell of the dyad degenerated and the other developed into functional megaspore. Diplosporous functional megaspore( shown by the arrow)was
with fluorescence in micropylar wall and side walls, while without fluorescence in chalazal wall. The wall of degeneraied cell of dyad was with weak fluorescence.
Fig.23-26: Mononuclear embryo sac, showing callose disappeared gradually at this stage, and thick callose deposited in the wall of degenerative cell of dyad.
Plate [ (27-30) Diplospory( Antennaria-type)

Fig.27.28: Without callose fluorescence in the wall of megasporacyte(shown hy the arrow) . Fig.29,30: Diplosporous functional megaspore in metaphase of
mitosis, without callose fluorescence in the wall of it.

Plate Il (31-38) Sexual reproduction{ polygonam-type)

Fig.31,32: Dyad at the stage of Telephase [l , showing prominent callose fluorescence in side wall and transverse wall between the two cells(shown by the arrow) .

Fig.33,34: Triad. The chalazal cell of former dyad was divided into two megasy and micropylar one not, fl ppeared in the wall of triad
and right side wall of the chalazal megaspore(shown by the arrow) . Fig.35,36: Four £ s the micropylar 2 trans walls(shown by the arrow) with strong
fluorescence, side walls(shown by the arrow) of the micropylar 3 pores with weak fl , and the wall of chalazal megaspore (shown by the arrow)

without fluorescence. Fig.37,38: Functional megaspore, showing three micropylar megaspores degenerated(shown by the arrow) , with strong fluorescence in the
wall of it, while without fluorescence in the wall of chalazal functional megespore.
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