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Amyloplast Development and Distribution during Pollen
Development in Lilium longiflorum

Masanori NABEYA and Ichiro TANAKA

Department of Biology, Yokohama City University,
Seto 22-2, Kanazawa-ku, Yokohama 236, Japan

The development of amyloplasts and their distribution during pollen develop-
ment in Lilium longiflorum were investigated by periodic acid Schiff (PAS) and
DAPI double staining with semi-ultrathin section of samples, which were em-
bedded in Technovit resin. Amyloplasts with starch granules were not detected 1n
microspores just after liberation from tetrads, although fluorescent spots
showing plastid nuclei were clearly demonstrated by DAPI staining. Soon after
the displacement of microspore nucleus from the center to one pole of the ellip-
soidal microspore, amyloplasts were randomly detected in the cytoplasm of the
vacuolated microspore. The amyloplasts rapidly increased in number and size,
and were distributed in whole cytoplasm at the first microspore mitosis. Just
after the cytokinesis, however, amyloplasts were only detected in the vegetative
cell cytoplasm. Thus, exclusion of plastids from the generative cell cytoplasm
occurred at the first microspore mitosis, which was typical unequal cell division.
The exclusion of plastid DNA from the generative cell was also ascertained by
southern hybridization with isolated generative cell. Possible mechanism of
plastid exclusion from the generative cell was discussed in relation to maternal

inheritance of plastids in this lily.
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Fig. 1. Development of amyloplasts during pollen development in Lilium longiflo-

rum. Starch granules were visualized by PAS staining with semni-ultrathin section of
uninucleate microspores (A~D) and bicellular pollen (E~H), which were embedded
in Technovit resin. Uninucleate microspores were taken from buds 30mm (A), 40mm
(B), 55mm (C) and 65mm (D), and bicellular pollen from buds 65mm (E), 110mm (F),
150mm (G) and from a flower 3 days after anthesis (I). m: microspore nucleus; V:

vacuole; g: generative nucleus; v: vegetative nucleus. Bar, 20 £ m.
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Fig. 2. Distribution of organelle nuclei in uninucleate microspores (A and B)
and bicellular pollen (C) of Lilium longiflorum. Organelle nuclei were
visualized by DAPI staining with the same samples as Fig. | . Arrows (the
larger fluorescent spots) show plastid nuclei. The smaller spots in A show

mitochondrial nuclei. Bar, 20 zm.



T30 75 A b OFEREE BRI 17

% OHEEHIICIZ T v 7 Y RiDS F » 7o BB SIS
Mmootz (Fig. 1 E). /Maf5y28t%, KEMRETE
Gl&feE 7 v 7 VRO R S 0, HEBHIA A%
fao—uis S s 2 2 A 2 olnid
RRERY, BT v 7 VR Ciilc SN cRiEL 75
% (Fig. 1 F). T A, & D% HESHING A3 440
b TR E O E - B AL B E, Fr Ty
Kowd « /i on (Fig. 1GQ), B3 Higo
BCAERHC B DT E I 7 v 7 v RiiE & - 72
KRB oNEM-72 (Fig. LH). —J5, HEEHEE
ICBLTI HErE e osEAm L TF v 7 ki
ol ARoniih-1z.

2. MHEARKOERE

77 ROBE LT LTI - 72 DAPT 44 {0
K BA N S HOBELERIE Fig. 2 liR&ahTL
5. Fig. 1 A O/NETTE, fllach i ok % R4
Loz, A/ 2 FEEOUOEZ & v » AXBIE h,
ZDHBNEIE 2Ry FAHE RIS v 5 LiThy
filTwaoicxtl, KEQ@ Ay b RHITEOHLH
WWIREL TWhic (Fig. 2 A) . /NIET-4% D8 S il 1< B
B L7 Fig. | B OfifaT b Ak AN 2 FIEHO 2 4
SRS N (Fig. 2B) #5, 7 v 7 hinslgk
NES 2, KEL2Ey FERSNS, hE
BRARy DAL S, NATHEHETIRITE, D
TIAK y b PREHINIE D 7~ 7 RN iE L T
WAHOMEEE SN (Fig. 20C) 5, /h&Ez2H .y b
GHEHIC &DBATAE L TO 2005 0R S R,

3. Y VEIC L B0EK DNA ol

168 & HEBTHIE IS T2 AE 4 5 2 DNA %84 5 7
o — 7 EMEEERN T o0 — TEROWTRE L 72
INAT ) FAE =Y 3 vOFERIT Fig. 3 IcR&n
TW5. XBE Lo 7o — 7k, 1Bk &t
RN DR ST T 3 KD/ s v Fisfi st (Fig. 3A)
B, RAERN 7 o - 72O, Bk
BOWTLAD/ Ny FofRthE ot U, BEBE
TIRHYT B/ vy FAERTE L, -7 (Fig. 3B).

% 2=

AW T, A OB AR BB M T H %
CEDBHIGNTW ST v By 2 ) OFERTEERICH
FAMFEARDOTIER, 77 /€y S o e
UFic B WTF v 7 vk & O FRAR & R4 2 <

8.8-

27-
13- @ W 1.2-

P G P G

Fig. 3. Nuclear (A) and plastid (B) DNA in
bicellular pollen (P) and isolated generative
cells (G) of Lilium longiflorum. BamH 1 -
digested total pollen DNA (P) and total gene-
rative cell DNA (G) were hybridized with the
probes which contained nucleotide sequences of
nuclear rRNA (A) and plastid atpA (B).
Numbers indicate the molecular sizes in kb of
the hybridized fragments of DNA.
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