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Ultrastructural study on the origin and
development of the plastids in the
shoot axis of Trapa acornis
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LUO Yu-ming', DING Xiao-yu®, SHI Guo-xin
( 1. Department of Biology . Huaivin Teacher”s College, Huaiyin 223001, Chinas 2. College of Life
Science, Nanjing Normal University. Nanjing 210097. China )

Abstract. A series of ultrastructural changes of plastids such as deformation. invagination. gemma-like exten-
sion have taken place in the development process of the shoot axis of Trapa acornis. The proplastids will develop
into chloroplasts which possess devoloped thylakoid at both the young leaf and the edge of shoot axis. However.
the proplastids in the center part of the shoot axis wilt die out because of self-hydrolysis and being swallowed by
vacuoles. The important process including the originating and differentiating of the plastids has been revealed in
the growth period of the shoot axis of Trapa acornis.

Key words: Trapa acornis; shoot axis; development of plastid; ultrastructure

HIWIE (Trapa acornis Naka) ¥ AT FRE & & TERANE BT LT ONE FHIT

BMHEAMWENRT. REERNEFMNE. 3F
FEEFFKBESFHEIRFREEMEH. BRS
FEUMERNESEHN. YENETRER. I
BEE Rk REYRFESFITEBT T RIIPR,

W EH: 2001-05-28

ZREYREFHAA T R X T R B R
R EARAE MR, fA MBI AR R
M., EMENRNAREETLBR NP R IR
EHERSSMERET - MR EM . AXUREE

EZEB/MA. FEHA963-. B JLHEAKA BIEE, TENFTEWHYER,


http://www.cqvip.com

D000 http://iwww.cqvip.com|

34 FERY%. mYEARERAAERS K FHBRGHITR 247

EHE AP RX RPN T R AR E R &
MEBEHMEWTEAIBRREEX.

1 HHET %

1.1 X HH
REAEHERLBWERILEX EHKENH
B, 8 F RS b R R I K E 1
AL TE 1998~2000 4F 4~6 HIH], SR —FAXE
MEBERFHTRME., REREZRIFNINZH,
WELEBENEYM EKERER, REMEAN L
4 9:00~11 : 30,
1.2 KRB AH %
BEWEMA 4NN R 1% RERE
O E [ 5E . & BT 7K . Epon812 138, LKB #
B AN A R NEMMr RS N ER A,
Hitachi-600 #8145 F W EL,

2 WMEZEER

MR R EREEAR TR TEK
BT T 749 230 pm &b, ESMEME AR ER N
3 AR S A AL - 4 B AR AR A B
X ERER . BECEE RARERZHEY
BB/ IR RE F & MR LR K
FHMABEEFER., e M PERORFTEL
TRIRGEH &, A E AR, LB A IZEH
(E1.2),

TEER M B QR A0 S 10T AR o L R 40 L 0 8
WEHEZRET —RINE,, EEKETR T F
29 270 pm 4t A RHE - S H K DREET S
F AR KA AT R RSB £, R
PREFELZ . AR TMEIR . FAFTHRRDH
A/ AR SR ., BT TWEER
RORI R R N AR 9 5 00, T BE U0 A A6 B O R TR
mi &4 (B 3.0, MHEEMEERRE L%
MPRZS AR EEME T OARER RN
AEEEMEHAERELR. EXMM P RIPA.
HMACEAE NIRRT RIERBAL R
ERELWHEHRREETRRE —ELEIE
MFREHR AIREN A ER# - RERR &
WZRVIK ZRENRE —ERNCEE. E/Y
ZER WM T B F LSS B BT R i 3

K. R U o B — AR A, JLJR B T 1A
B FEEEA N B . MRS B MR
B, B AT 5 A 4% 45 A £ 4K OF 0% A F 40 R o
(H 5),

I 2 R A A AL R O — S IR
B 4 0 KB 3 — 25 1 K, 40 BN 7 R B
SR . AT pht T 25l o sk B 10 B A
A5 % 0 3R R B R AR & B RO A
BRL Ot AR PR3 e B AT 0, 55 0 900 P D
(& 6),

EL RS AR, 2R T M
KRR EREES — S RE R RK, £
TR R B AR R, HAR RS R, ARk 2
HE— 35 38, 0 SR BURLHE — A8 I, R B R B
B S II%, W A 5 FTR . 7 B AU A 4t
IR IR R E SRR R B R RS R
REWBR. 1E A &8 TR, Rk S W
5 A 9 MR 7 e T 2 L K L AR A
3 3 W

A MR K DNA BEBLLR, RERES 2 &
B4 AR B BB A K B T M TR R ESE . R
B K R 7ELE £F 4200 (9 DNA 4105 L RE48 3 17 5 1, B
BB AR R R 2 R RO L AR 4T 6T
WA TIVE S, K K AR [ 5 R0 R SR K )
B R AR TT DA — Fh 2 B 5 — MY 4
A A 1 7R PR R UK DA S B RSN AL R A 4
Mo e g — AN T (A A T T 2 ol A 1
SRR TR A S M RR Y B E, &
1 15 % 75 BF 57 40 25 B PR 0 1 40 o B R 1 %
HEMER M RAERBSREEHT . A
FONFSHRT, K% E SERTHERGHESR
I 45 4K B0 B B 45 9 75 ALB LLJ Pyke 5 75 BF 55 B 4
TR 7548 5 P 1 1K 2 B T 4 00 2 B 2 04 25 BT R
PRRY R BT AR, 45 % 7E B 9T W13 2 W 4
B9 5 A At A2 o R RE DL BE BT R M S A T K 0
RN AR NE. B SRR
ARV G R TS OEE OB LER, #
RAERT] . AE SR KN KRR ST B
A3, T 42 35 00 55 B0 (A 38 B 36, AT ZEFS W
%2R0, R A D 9 3 R 45 O o S BB 1 BT UR


http://www.cqvip.com

D000 http://iwww.cqvip.com|

248 i - G| 22 %

EHEBERERA—HMN., EEMOHEZIAL,HT
FhRENEEALLBRENEZNTRETREE.
i 7E 25 5 49 o S AR AL , /17 3 4 R 3L ZF R AL 9 3
EPEEREREEERZ AR EHEREN I M
ER.FSETHHEANBHRNIER. M¥ZEHF
AKX ATSEZWMASRA -ENLAEE
HHYAE .

XFIERCAR P EFRIENHET LR, /TAR
88 VB4Rt . Wittenbach Z81A 5 B (K 7F % (K B+
REEARMP , REER R PG, T Ward-
ley FIANREEA B SN KBRS, SREEEL
XK, BRHEESFE S B R 0 3 gk £
EEA B BKBEHY . EEBELI RN HELM
3 A b 40 4 40 A o A (R 0 B b B2, R IUAT K
AUBBEREA . SEREANEBERNER, 28
EEMEREHETCHNEEFR, B EERERH
A A B A SR ZUM B T BB SO HEBR R 5 i 7] 8
o P 7 BT P O B A R SEBE B B K AR R AT RE
B ot , £ 2 % 7] Wittenbach , Wardley i & BK FH % %5
% ANBW L NI M & DA B B 5K 2 T 6k [ A
S5 THMELEMARTRERNFETIE.

8% 3 -

() MEE. THENTFRARERR] #YFR.
1954, 3(1): 56—81.

W] MR, 1994, 36(HFD . 67—72.

) XR2. a¥E. EUMERANPRI] ALEYF
#. 1992, 12: 218—223.

(4 RFEL. HEM. XTEMENEYERENRER
REFEHEITI] SR LB FE. 1981, 6: 302—
304.

(5J) Ram M. Floral morphology and embryology of Trapa
bipinosa Roxb. with a discussion of the systematic posi-
tion of the genus[J]. Phytomorphology. 1956.6: 312
—323.

(6] Pyke K A. Page A M. Plastid ontogeny during petal
development in Arabidopsis[]J]. Plant Physiol. 1998,
116: 797—803.

(I KBE. IB=. TF2. ¥ HEBEETHHART
BREgRE] HYFR. 1982, 24: 199—203.

(8) BREA%% , Btk Rtk HEMAGHLA B
BontgiEaEasgmEall] RNEmFETR.
1993, 11: 61— 66.

(9) Wittenbach V A. Lin Willy. Hebert R R. et a/. Vac-
uolar localization of proteases and degradation of
chloroplasts in mesophyll protolasts from senescing pri-
mary wheat leaves[]J]. Plant Physiol. 1982. 69. 98—
102.

(10]) Wardley T M, Bhalla P .. Dalling M J. et al.

Changes in the number and composition of chloro-
plast during senescence of mesophyll cells of attched

and detached primary leaves of wheat (Triticum aes-

() *RY, RHE. K. ¥ MMEHERRAL troum 1.. ) [J]). Plant Physiol . 1984. 75; 421—424.

B R % A
Pr-JRfH{&; N-#HH%; Nu-B{; Va- .
Bl SR ERARMN ST, RRRE CEEE . B 2. 757 28 0 o 28 5 W R 40 B b B9 IR A (R 360 5
B3 REEEMERE@GE LR B4 REREMNTEE ATMEFGELHATR); B "EREFERFR—EH
FrER B TR (FT Sk mR); B 6: RIRRECEARRS, BREHE T (F L.

Explanation of Plate
Pr-proplastid; N-nucleus; Nu-nucleolus; Va-vacuole.
Fig. 1. The early stage of the cell differentiation in the shoot apex axis of Trapa acornis. showing proplastids, nucleus and
nucleolus; Fig. 2. Showing the proplastids in the cell of the shoot apex axis of Trapa acornis(arrow); Fig. 3. Showing the
deformation of proplastid(arrow); Fig. 4. Showing the deformation, invagination and gemma-like extension of the proplas-
tid{arrow); Fig. 5. Showing the gemma of the proplastid which will separate{arrow); Fig. 6. Showing that the proplastid

was swallowed by vacuole and would die out{arrow).
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