J B # % Guihaia 30 (1): 36 — 44 2010 £ 1 A

EALEHXNEFRESE ERFELT
E LN 2

(HERE EYVRERPSAAYEEAERERTRE, MH HFH 416000)
B OEERRETHEFLUMT R NATFRENE BRTFEER. FEERNT A4 Z,HGRERF
HEAR, 7 EARAR, HAFIHRKKRARE HEAEIETEM 2 BEBEE AENEATRNEHR
S HEERAREAVE, MVEFREHEE SHME. ZETFRET /M ETFEARBES R ARARR, MF
DU EE R E AR, PN+ FREXE HEE EAMRBR T RBERE D 2- AR, B R 3-4i
B RBEEBEERE, RRWEL. B8 1. THEOE AUEERR:1 2, 8KKE . L 4~5HREA
RS E R, BRADERYE, BEX 0 HRABFERERRAER E—HLLRE“Z"FH. FRE. M
FHOEET. HEAHNUS K, &SR0 I MABFRENDRAET EEATNER, RREEH, 34
REMMBATEE,BEFEREDE, BREL.
KR WA AT BEFHE KBT; BERFE
MESEE. Q4.4  TEAFIEW/: A XEHS. 1000-3142(2010)01-0036-09

Genesis of microspore, megaspore and the
development of male gametophyte, female
gametophyte in Diphylleia sinensis
HUANG Heng-Yu, LONG Hua, LI Li*

( Key Laboratory of Plant Resources Conservation and Utilization (Jishou

University) , College of Hunan Province, Jishou 416000, China )

Abstract; The microsporogenesis &. megasporogensis and the formation of male gametophyte and female gametophyte
in Diphylleia sinensiswere first reported. The main results can be concluded as follows: anthers are tetrasporangiate
and its wall development conforms to the basic type and comprises of epidermis, endothelium, three middle layers and
two tapetums at the mature stage from outer to inner. The endothelium develops fibrous thickening and the tapetum
was of two cell nuclei mostly, belongs to glandular type. Cytokinesis in the microsporocyte meiosis is of the simulta-
neous type and the microspore tetrads are mostly tetrahedral and there were still a few other types,such as dilateral,
linear, isobilateral and“T”shape. Circular pollen grains are mainly 2-celled type when shed, occasionally 3-celled type,
and had one aperture, Solitary pistil is consisted of only one carpel. Ovary is unilocular. Ovules are amphitropous ar-
rangement on marginal placenta and their development is asynchtonous and crassinucellate with double integument,
Micropyle is composing of inner and outer integument. Multi-archesporial comes of the first cell layer under nucellar
epidermis. The tetrad of megaspores is linear shaped, with the first cell from the chalazal end being functional. The
development of embryo sac belongs to the polygonum type. Three antipodal cells are big and obvious in .mature em-
bryo sac,but they are ephemeral.
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M8 R s /N F A i E AR mER e R 5,60,

B I ANT:R B4 C:+ R4M; DM B P/E; EN.Zi R0, EP. 258 R IL. WE; L. WISk OL:SMESK;: OL:SME; M.
B PC. RGN, PS. L HUMMM,; SC. MMM SP.REBHAMM; SY MM T.HB2Z. L4/ EHNELE, MMM TFE
X400; 2. M BARELENSMESRAESNHTEAS BT R E B P B REEE X400; 3. /MNUF 48 M5 49 2582 X 400; 4. @4
PRI A4 25 8 X 4005 S. 2-40 JRAE AR B MO 1B 25 8E X 400; 6. BRSO FE 25 82 X 400; 7. M4 RUAEAEC 4 ) X400, 8. IR A: ¥ R4 M X 4005
9. /NS T B AR X 4005 10. BRELH — K2 BRI X 1 0005 11, W E— 4B B X1 000; 12. BMEEFE — KRG X 1000,

Plate ] ANT: Antipodal cells; C:Central cell; DM; Degenerate middle layer; EN;Endothelium; EP:Epidermis; IL:Inner layer; H:Inner Integu-
ment; OI;Quter Integument; OL;Quter layer; M: Middle layer; PS;Primary sporoge 10us cell; SP: Secondary sporogenous cell; SY; Synergid; T Tap-
ertum. 1. Transection of a young anther,showing teasporangiate X 400; 2. QOuter and the inner layers from primary parietal cell dividing undergo peri-
clinally divideing form endothelium, middle layers and tapetumsx 400; 3. Anther wall in the stage of microspore mother cell X 400; 4. Anther wall in
the stage of microspore tetrads X 400; 5. Anther wall in the early stage of 2-celled pollenX400; 6. Anther wall of the pollen spread X400; 7. Primary
sporogenous cell( § ) X 400; 8. Secondary sporogenous cell(SP) X 400; 9. Microspore mother cell X 400; 10. Microsporocyte at the prophase I of meio-
sisX'1 000; 11. Microsporocyte at the metaphase [of meiosis X1 000; 12. Microsporocyte at the anaphase [ of meiosis X1 000.
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BRI 13 Bl — A B X 1 000; 14, BECE KA RS M X1 000; 15, BEEE — KA SR B X1 000; 16. PUE A [ 41 4K X 1 000;
17. ZE A XHTE U4 X 1 000; 18, A XTG4k X1 000; 19 BB X1 000; 20, “T WAk X1 000; 21 /ME-FIM4HE
B3 X 1 0005 22. R M U 43 1A o 35 B 4 3R B9/ T T X 1 000; 23, I HI/NRT X 4005 24. B SE BT SIRY/NFL T < 1 0005 25. LEBEY 2-40 L 7E
WL X1 000; 26. 3-4RRIEREL X 1 0005 27. B EFLH & (1) X1 000.

Plate [l 13. Microsporocyte at the telophase I of meiosis X1 000; 14, Microsporocyte at the anaphase ]I of meiosis X 1 000; 15. Microsporocyte at
the telophase [I of meiosisX 1 000; 16. Tetrahedral microspore tetrads X 1 000; 17. Isobilateral microspore tetradsX 1 000; 18. Dilateral microspore
tetrads X 1 000; 19. Linear microspore tetradsX 1 000; 20. “T”shape microspore tetradsX 1 000; 21. Terminal microspore tetrad X1 000; 22. Micro-
spore had just formed microspore tetradsX 1 000; 23, Abortion microsporeX 1 000; 24. Uninucleate and side micorspore X1 000; 25. Mature 2-celled

pollenX 1 000; 26. 3-celled pollenX 1 000; 27. One aperture bourgeoning X1 000( 4 ).
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(SC) X 1000; 32. KA FRAMC 4 ) RA IR T, 0D X 400; 33, KM F 44K (1,2) X 400; 34. HERE AR FIU44K(1,2,3,4) X 1 0003
35 A AMKBFRE AR KITF (F) X 400; 36. Y h ir 3 K& py B8 (ID X 200,

Plate [l 28. Showing marginal placentationX50; 29. Female multi-archesporial cells( } ) X1 000; 30. Female archesporium is divide-
ing( 4 )X 1000; 31.Showing parietal cell(PC)and sporoginous cell(SC) X 1 000; 32. Megasporocyte and the integuments( ]| ,OL) X 400;
33. Megaspore dyad(1,2) X 400; 34, Linear tetrad of megaspore(1,2,3,4) X1 000; 35. First megaspore from the chalazal end functional(F)

X 400; 36. Inner integuments(II) at the stage of uninucleate embryo sacX 200.
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BRIV 37 ZBNEE K 58 (1D X 2005 38, PIRZAREE X 4005 39, P9, ShBk Bt R B 2 " EH B FL X 200; 40. B/ HE 2k X 100 41. A B
X 400; 42, H ALK 1 ARG RAF 4 B A B S FIRHES X1 0005 43,77 & SN 3 SR 4 X 400.
Plate [V 37. Inner integuments(I1) at the stage of 2-nucleated embryo sac X 200; 38. 4-nucleated embryo sac X 400; 39. “zig-zag” micropyle is

formed by both the inner and the outer integumentsX 200; 40. Amphitropous ovule X 100; 41, 8-nucleated embryo sacX 400; 42. Mature egg appara-
tus which comprise of an egg cell and two synergids is triangular shape arrangementX 1 000; 43. Three antipodal cells at the chalazal endX 400,
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Table 1 The relation of the development between pistil and stamen in Diphylleia sinensis

HE & & B #Y B Stage of stamen development

W & & B W B Stage of pistil development

1 #8410 J Sporogenous cell
/NS T8 40 B8 Microspore mother cell
BEAHI . 0 RMNE

Meiotic stage I . [I and microspore tetrad

/N F P43 4k The microspore tetrad

BB/l F Single nucleus microspore

BB /P F 2 3 Single nucleus microspore mitosis
T4 3 16 ¥ ( Two-celled polien)

TR B Two-celled pollen spread

W2k [F 3 Ovule primodium
#2 )5 Archesporium

K HiF £} 41 it Megaspore mother cell

K HiF 4% The megaspore dyad

FH1F P9 404K L T BB K HL F The megaspore tetrad, functional megaspore
TR, WL EE Two-, four-nucleate embryo sac

I\ W §& Eight-nucleate embryo sac

B NE & Mature embryo sac

W R TG T4 IR R
3 i
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METRENABE AN BESBORFLRH
FHRPHFERRMEFSE 2 REEFRER
B0 17 P9 43 (A B A 0 R B — B, mE O W AT e A/MVRLF
BB PSRN R R A E  ERAR
W T, BEIL R RE E HEE, B &N, BHIRR
BE 45 /NFLF B 0 B4 SR 4K 43 3 A0 I 4y R A T RRTE —
RN —ERGTRE-NUAE.FHTE
Fp A Y1462 RO B AT , AR BB S RN EE, B A
ER—HZEHER SR (WSRO EE .
ARZGENMEF B E B E2E5MNAITL
BHT#E LR EEE.
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