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Ultrastructural Observation of Fertile and Sterile Pollen Grains of A

Thermo-sensitive Genic Male-sterile Wheat

Li Dongxiao', Deng Xiaoli?, Feng Suwei', Xu Longlong', Ru Zhengang'*
("Henan Institute of Science and Technology, Xinxiang 453003, China; *Department of Life Sciences and Technology,
Xinxiang University, Xinxiang 453003, China)

Abstract The fertile and sterile pollen grains of thermo-sensitive male sterile wheat (7riticum aestivum L.)
were observed using electron microscope to find the structural feature of sterile pollen grains. Before microspore
division, the structure of microspore of sterile line was normal. The earliest abnormal phenomenon in sterile pollen
grains appeared in bicellular pollen grains: in fertile line, after microspore divided to form bicellular pollen grains,
the big vacuole in the vegetative cell became small size by forming some small vacuoles with single member.
Then the big vacuole filled some content and became cytoplasm matrix. Following the big vacuole decomposing
in vegetative cell, some starches grains accumulated in the pollen. In sterile pollen grains, microspore could divide
to form a bicellular pollen. The vegetative cell, however, formed some autophagosomes moving into big vacuole,
which resulted in the big vacuole of vegetative cell not decomposing but enlarging. The bicellular pollen kept the
big vacuole all the time. Then, the pollen cytoplasm decreased and pollen aborted. The determination of abortion
time and abortion structure of this male sterile wheat makes a foundation for further more researching its abortion
mechanism.

Key words Triticum aestivum; pollen; male sterility; ultrastructure
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AT /N POl A e ST SR 2 — . e
ZINFEL - 40 RS ) L 2 T B, i R
RAEREUR, 16 LIHFHAT 2 B AENE), X2
AN R T I ANRRAE
ANFRLF IR I — Vs BEAN KRR AR 2, TR T R
NG TEA G R AN R 18 5= 40 IR0 A= B 40 i, K
(05 RGN L4k AR T IR /N PR R R D38 43 4
PRUTRE, 1715 B AR B A A /> S A T, S IR AR
KA LR AE(EI2A) . MOk ARG — N R By
TESE 8 FRAN M b RO iR k. AEE TR

H b I G o i, LRI DA HH L T V2
WAL (KI2B), IX L8 /MBS 90 I SR Ja R B A
IR A ML R, A B AR (B12C)
BB B e FEEE R, WK
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Fr A 40 A AR W b, LT R
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A: WTTAEZY, /R 25 E TR RAER P AN R (MMO) M2 BE (38 M2 (Ep)~ 25 A BE(En). P JZ(ML)RIZREL 2 (T); B: AEK REAN I HRIEOKR AL, 4000 &% h 3=
TR R (p)MZR (A (m); C: AT AR MM (M), DRI )AL T b g, 1AM EE RGBT A AL SR D: SN FITSOR I, 4005 e
T L ORI, A 2B AR — L2 BRI N B E: AT T A2 P ORI N 1, A IAZ WO T 210 2, SRR BE . Ep: L En: 25
P BE; ML: W24 T: GRE8J25 Fr IR 1N 7 RTBOR I, AR p B — 22 2 SR K. n: ARAZ o

A: in fertile anther, microspore mother cells (MMC) and epidermis (Ep), endothecium (En), middle layer (ML) and tapetum (T) of anther wall; B:

the organelles in MMC were plastid (p) and mitochondria (m) mainly; C: nucleus (n) of early fertile microspore (M) located in the centre. The exine

formed germ pore; D: the density of cytoplasm of early microspore decreased with some small plastids and flack-like endoplasmic reticulum fragments;

E: nucleus(n) of late fertile microspore was squeezed by the big vacuole to periphery region, near pollen wall. Ep: epidermis; En: endothecium; ML:

middle layer; T: tapetum. F: some polyribosomes appeared in the cytoplasm of fertile late microspore. n: nucleus.
El FHAR MBS
Fig.1 Ultrastructure of early fertile pollen
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A: ATH R AR, LR H(GC) CANE TR UL (VN) 3 . AR 8E P R 9k 2 i i AR AL, TP 2 i B AR AR N, AT 3 2 (Ep) ATl
N EE(En) AL O B B: IR GRS il R v L — 28 N RE(v); Co B RN R LR P, AN () 5 M R 75 D:
FRYN I I (v) RN i, HL 725 P 5 A0 T AHT (s: SE R RL); E: AT B AEN B SR, A0 M5B A i o AR P4 B ) ) B e 1
W HMEE (s: VERY R ML: 258E 50y Fr BAEA i e bR (s: YERYRL) o

A: in early fertile bicellular pollen, generative cell (GC) had seperated with vegetative nuclus (VN). Tapetal cells had degenerated, and middle layer
cells became small in size, only epidermis (Ep) and endothecium (En) kept; B: many small vacuoles (v) appeared during large vacuole decomposition; C:
the small vacuoles fused with the large one during its decomposition; D: the large vacuole (v) of vegetative cell decreased in size, and content electronic
density was similar with cytoplasm; E: in nearly mature pollen, there was no vacuoles in cytoplasm. The thickness of pollen intine exceeds exine (s:
starch; ML: middle layer of anther wall); F: mature pollen was full of starches (s).

[E2 MRHAR] B LM R B RAEH
Fig.2 Ultrastructure of late fertile pollen
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A AE R T, 75 I () FEL 0, A IRE B Bon 285 B: AE R Ik T, 2B GOMIE S IZ(VN) M TT; C: i
AR (07 TR AR T A R 22 e R Pk (), A RO AR, (FLE 8 TR A L B KB (V)AL 2, TTARTE AR FL AT G I (), K S B AL D F4E
FVEHL ()1 R B s B: WCTT ARR R AN F KGR W) AN K, Hoh A 85 B R & IA7 ££ (a); F: LIRS, G AEk (PYA I i A A

VF 2 WHHL(v) o

A: late sterile microspore showed its nucleus (n) in periphery region of cell and its cytoplasmic structure was normal; B: in early bicellular sterile pol-

len, generative cell had seperated with the nuclus of vegetastive cell (VN); C: there were many mitochondrie in pollen cytoplasm, which had clear cris-

ta. Some autophagosomes appeared in edge of large vacuole; D: the autophagosomes moved into large vacuole; E: the large vacuole in sterile bicellular

pollen did not decomposed with some autophagosomes in it; F: at anthesis, there were many autophagosomes in abortion pollen.
E3 FAEHEMBBHMEE

Fig.3 Ultrastructure of sterile pollen
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