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Fruit Growth and Female Gametophyte Development in Paphiopedilum
barbigerum Tang et Wang

LIU Yan', Q1Ji*, WU Ji-gui’, JJANG Wan-jie”, JIANG Jian’, WANG Dan’, ZHANG Yu®', CHENG Jin"

(1. College of Biological Science and Technology, Beijing Key Laboratory of Ornamental Plants Germplasm Innovation & Molecular Breeding, Beijing
Forestry University, Beijing 100083, China; 2. Administration Office of Songshan National Nature Reserve, Beijing 102115, China; 3. Beijing Botanical
Garden, Beijing 100093, China)

Abstract: In order to understand the development of ovule and female gametophyte in Paphiopedilum
barbigerum Tang et Wang, an endangered species in Orchidaceae, the growth dynamic of its capsule was studied
by conventional paraffin section method. The results showed that the number of seeds in capsule increased rapidly
during 60-75 days after pollination, and its capsule would be full of seeds at 120 days after pollination. The ovule
primordium, a row of cells surrounded by a layer of epidermal cell, began to differentiate at 40 days after
pollination. The archesporial cell under the epidermal cells at the end of placenta finger structure differentiated
into megaspore mother cell at 60 days after pollination. The megaspore mother cell eventually formed the mature
embryo sac after meiosis and mitosis. It took about 135 days from pollination to maturation of embryo sac, and
seeds attached to placenta had differentiated obviously. The development of embryo sac was Allium type. The
mature ovule was anatropous with thin nucellus and single integument. The mature embryo sac had 8 nuclei.
These would provide theoretical basis for studying in reproductive biology and establishment of reproductive

WA E I 2015-04-29 BZHEW: 2015-07-13

BEETH: bnilHERERASREOR SH A LR IR L4 T H (BLCXY201516): [E %K H AR #5410 H (J1103516): 1677FR G1HT 5 7+ & Rt ni i
SR TG SI(2014BZ0236KF01) %5 )

This work was supported by the Co-construction Projects for Science and Postgraduate Education of Beijing Education Committee (Grant No. BLCXY201516),
the National Natural Sciences Foundation of China (Grant No. J1103516), and the Open Funds for Beijing Key Laboratory of Flower Germplasm Innovation
and Molecular Breeding (Grant No. 2014BZ0236KF01).

EHRI: XE, &, WL, PR = RHE 0 B A Y% . E-mail: liuyan19890801@163.com

* J#{E{E# Corresponding author. E-mail: bjyzhang@hotmail.com, chengjin@bjfu.edu.cn



1M XA AN HE RS KA A K & 15
system.

Key words: Paphiopedilum barbigerum; Female gametophyte; Ovule; Development

41 2% J& (Paphiopedilum) 3 J& T 57 M2 1)
K A2 %}(Orchidaceae), 4>ttt 7804 Fh,
2 B T R A i e (X A e
ZBEM GRS, SRR, FESAM
T 7 PGP A s e X B, g
YIEAE B SRS, IR A e
B FE AR B A s o E e, 2 E FRAE
Pl b AT AR, &SRR
e, SRR NGBS, BAR
BTN, B RAZE R A AR R
Ryl B0 b NSRS Sl A BE M = 4, e
22 JE AR TG KA, G B A B A
E bR 5 A L)) $ERTA S22 B N 5% T
143

/NIH- 58 % (Paphiopedilum barbigerum Tang et
Wang) & 32 — 2 SR R ay ., e
RN R TSRS Tl P N T ety EA N A e ¥
RWSE(EN), FEE AT AL A 53 i 4K
800~1500 mjf A Ll Fo (1 T il B8 o B
Ho AN SERE M IS R B A, fEe, H
B—MHR6~T cm, BT IEREVN R, HE SR
MAe 2 i, HITEIEAE, BFAMERl—M h9-10
A, B — s,

A A R A AR K B I e MR B
R AR A E T T2 0 N2 . R 1
A B 1) E BRI R DU, TR B R R R T
A (R ) RIE FIC T (A IR 3 ) 2 XUS2 R R A R T
TRAMIERE®, IRFErE IR Bk b & B R, BEAMIRERE
RZAG G T o AT, RERAZ T D5 i
oy, REREMERKEE KLz 0, Rk
[ IEH R B AR T B AR TR & 1o ke 2% 1
U1, B A 5 2 RHE R KR & IR LB R
A DR RSB AR SR R IR BR 1) R B AR T
TR R FEE M, S g 2 RH W BT A R T
FHE PRI SRR R AL T R AR IR A SR A

AP G I I 0T /N S 22 5 AT R S S
TIRRAEKENE, BRI IRBRFIMER TR K% & 4
ik, SEs LAY RE TR, /N 2
WG 22 RHE Y IR B BRI R IGR . kAL
A 7 R PR AR B B LSRR A

1 MBI

1.1 ¥

/NI 2% (Paphiopedilum barbigerum Tang et
Wang) fi Ak 34l T AL st 2 e se i =. F
20124710 H BRACHAIEAT N LIRIFp Stk a2hn, #2005
FEFF15 dREAEIMHHA, HE2013410H .

1.2 BRRKENE

R TIIH R, WEZ /N 5 22 I 3 ol A
BRI AR s BT R SR AR R B T
2, FAHMLER {4 2 5 14 (Leica DFC500) 44 1 .

1.3 AV A

R ARG B/ Se 225 R E, FWOK AR TR
7K G5 o FH/N T Ho o B e NP fa H 22 B8 e - T —
P 2] o L T B IR % v R U 2% [ E W
Ja, 23 H30%. 50%. 70%. 85%-. 95%7F1100%
CREHHATREE K, JR4 HZRIEH . RS A
Ja A FHL(Leica RM2016) ] 5 JEEFE N8 pm,
FL-[Esp gt faki . B, R (Leica
DM2500) N W FHHAlE .

2 #EH

2.1 REERRAIARF T2

20 DAP (Days after pollination)f}, /-5 2% B
SRk, BRI (EL: A), B IGRE E TR
GRTGE . 30 DAPRY, FhrIFuRIER, BNLAGEE,
GPEEN], EBRIE(EL: B). 60 DAPHT JSE AR
WK, RIFENTE RSB, P R 780
TR, P ECHT I A A, HAMR v A
B, BARGFEKIBZEAMEL C). MTEEE60~
75 DAPI IR G I, % 4R 1) Bl £E i 88 _F TR B Rl
TR A A f (&1 D). 120 DAPH F 1 & 78 i
AR, IR DGR R R, Fhr H
o 2IA A A H T (B E). 135 DAPH #i ¥
ARSI R (E L F), S T AT LA Rz R e
ifi o



16 A TR ) AR

24 %

¥

& -

e

e
. 2

B 1/ R R B . A: 20 DAP; B: 30 DAP; C: 60 DAP; D: 75 DAP; E: 120 DAP; F: 135 DAP.
Fig. 1 Capsules of Paphiopedilum barbigerum at different development stages. A: 20 DAP; B: 30 DAP; C: 60 DAP; D: 75 DAP; E: 120 DAP; F: 135 DAP.
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Fig. 2 Female gametophyte development of Paphiopedilum barbigerum. A: 20 DAP, showing parietal placentation; B: 20 DAP, showing placental
protuberances; C: 40 DAP, ovule primordium (arrow); D: 50 DAP, archesporial cell (arrow); E: 60 DAP, anatropous ovule, megaspore mother cell (arrow); F:
75 DAP, ovule with thin nucellus; G: 75 DAP, prophase of meiosis of megaspore mother cell; H: 75 DAP, dyad; I: 75 DAP, degenerated micropylar cell (arrow);
J: 105 DAP, prophase of meiosis Il of megaspore mother cell (arrow); K: 120 DAP, metaphase of meiosis 1l of megaspore mother cell (arrow); L: 120 DAP,
showing two-nucleate embryo sac; M: 120 DAP, showing four-nucleate embryo sac; N: 135 DAP, central cell (arrow); O: 135 DAP, showing egg apparatus (1)
and antipodal cell (2).
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