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A-HBMR/NETFA 0~7 d B GRS ALY A, SEs: % ; TEs: 545 . A-H represent the cross section of wheat cary-
opsis at 0-7 d after flowering respectively.SEs: Sieve elements; TEs: Tracheary elements.
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Fig.1 Microscopical structure observation of the SEs and TEs in wheat caryopsis

A -F 3 h/NEIFAE 1~6 d 198 R B S HLL AV A, A - F represents the parafin section of wheat caryopsis at 1-6 d after
flowering respectively.
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Fig.2 SEs and TEs of wheat stained with AO and PI
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I A e A A PR A 5 D-D1:AEJS 5 du 7R SEs PG AN MR T B A £ AL N A SO AR B

A1.B1.C1.D1 43510 A,

B.C.DH @ 5 HERT KK s MRk V.., A-Al:2 d after flowering.a developing SEs with a normal nucleus,condensed chroma-

tin and small vacuoles.B-B1:3 d after flowering, more cytoplasm in the vacuole.C-C1:4 d after flowering, the nucleus degradated and the

obscure nuclear envelope could be observed.D-D1:5 d after flowering, SEs with mitochondria but without nucleus. The tonoplast fused

with plasma membrane.Al,B1,C1,DI1 was amplification of white frames in A,B,C,D. M:Mitochondria; V:Vacuole.
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Fig.3 Ultrastructure of the SEs in wheat caryopsis
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A fEJ 1 doR TE; BoAb)R 2 d, SR EMREZ /NN C MR D. ZORLIK RIS A8 5B RS 5 E. = R SRR, B
Btk F:b)a 3 d. &I A, MoRiA; ER: N ; Di:fm/RIEAR, A:l d after flowering, showed TE.B:2 d after flowering,a de-

veloping TE with some vacuoles.C: The nucleus degradated.D: Mitochondria showed obscured cristae.E: Dictyosome degraded and endo-

plasmic reticulum broken into fragments in TEs.F:3 d after flowering,all substance have been degradation.M: Mitochondria; ER:Endo-

plasmic reticulum; Di:Dictyosome.

B 4

NEARSENERTWL

Fig.4 Ultrastructure of the TEs in wheat caryopsis
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A- E¥y SEs BiUIIR . A-AL:4EJS 2 /" ACPase i ¥ 7 9 43 A T 40 N A B3 (9 /N 5 B AE)S 3 d ZOkn R Al BT B A7 ¢
YR 9 ACPase iP5 C:4EJS 4 WL FI M BT A ACPase 16 P8 55 ; D-D2:4E)5 5 d, 78 BG4 43 A 1 20 M B 00 M i) 36 22 5 E 0 R,
Jo ACPase iG P77 ¥, A- E are cross-sections of SEs.A-A1:2 d after flowering, showed the active products of ACPase in vesicles (ar-

row).B:3 d after flowering,showed the high ACPase activity in mitochondria and endoplasmic reticulum.C:4 d after flowering,showed

the ACPase activity decreased in vacuoles and cytoplasm.D-D2:5 d after flowering,showed the active products of ACPase on plasmale-

mma and plasmodesmata (arrow).E:Control.no active products of ACPase could be observed.
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Localization of ACPase in SEs of wheat caryopsis
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A-F 0y TEs BiVIBA . A )G 2 d S s B-DAEJG 2 d, ACPase 3575724 40 A T 40 MU 8% Zebidd . P R ) (k750 5 E:E)R 3 d,
35 M 7 ) A T A0 BE A0 A s F X R L, G ACPase i P24, A-F is cross-sections of TEs.A:showing TE at 2 d after flowering.B-D:2 d
after flowering,showed the active products of ACPase in nucleus, mitochondria and endoplasmic reticulum(arrow).E:3 d after flower-
ing,showing ACPase active products distributed close to the cell wall.F:Control,no active products of ACPase could be observed.

6 INEMRSEH ACPase E fiL
Fig.6 Localization of ACPase in TEs of wheat caryopsis
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Ultra-structural changes of sieve elements and tracheary elements and the

roles of acid phosphatase in wheat caryopsis development
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Abstract Programmed cell death is known to be an essential process for tracheary elements and
sieve elements. Tracheary elements undergo PCD, which forms a tubular channel for transporting wa-
ter, while sieve elements go through programmed cell semi-death process to transport organic nutrients.
Biological electron microscopy and ultracytochemical technology was used to further clarify the ultra-
structural changes and ACPase dynamic distribution of sieve elements and tracheary elements in wheat
(Triticumaestivum 1..) caryopsis development. The dynamic changes and the distribution of active prod-
ucts of ACPase were studied. Results showed that the sieve elements were distributed as semi-circular at
the outside of tracheary elements.The degradation of the nucleus in sieve element was later than that in
tracheary elements. The organelles were wrapped by the autophagosome for degradation in the process
of developing sieve elements. The mature sieve element retains some organelle fragment and is alive.
When the tonoplast in tracheary elements was ruptured, the cytoplasm were degraded by the vesicles in
the cell and the cytoplasm was completely degraded. Fully degraded tracheary elements were obviously
dead.After the tonoplast was ruptured, ACPase as a key enzyme of vacuole in organelles including mito-
chondria of tracheary elements was most notable. In the development of sieve element, ACPase activity
was detected in the mitochondria and the plasmodesmata of the mature sieve cells. It is indicated that
ACPase may be involved in the transportion of materials between cells.

Keywords wheat (Triticum aestivuml..); caryopsis development; sieve elements; tracheary ele-

ments; ACPase; programmed cell death
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