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Tab. 1 Comparision of cell volume (VC) and vacuole volume (VV) among cells of
different developmental stages (DS)

BB B W5z R E mIREHER iR R Wi WGk B
NO. of cells VC(um?) VV/cell(um?) VV:VC(%)
Ds measured Mean+S. D. Mean+-5. D. Mean=+S. D,
I 20 231.9+122.2 1.1441.01 0.4840.29
I 43 3544.5143693.7 1739.34+2135.4 43.934-25.31
111 35 28165.5412 656.2 8 051.5+45027.3 31.01-+18.46
RRAXBH B &8 53 &8
Inter-stage comparision Times Times Times
1n:1 15.28 1525.69 91.52
11 121.46 7062.72 64.60
II: 11 7.95 4.63 0.71
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Tab. 2 Changes in cell volume (VC) and vacuole volume (VV)
during developmental stage 1I

b-4=12 g AR MR R EN N S MEARL
Devel. No. of cells VC(um?*) VV/cell(pm®) VV:VC(%)
stage measured Mean+S. D. Mean+S. D. Mean+S. D.
g 21 761.094386.73 139.43+183.73 16.204-12.69
ny 23 4934,084-5444.69 | 1931,54-+3180.71 41.184-19.80
1% 29 4205,1142 323,46 | 2533.68+41272.22 61.84410.60
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Tab. 3 The average diameter(AD) of vacuoles at different
developmental stages (DS)

swpn | WEREH aEmay | woEeem) [JIEERIEE sanps
No. of vacuoles No. of cells AD rision with AD Significance of
DS measured measured Mean+S. D. cfscpar;:egcx;g difference
Nk
1 79 25 0.520-4+0.287 nonsignificant
ng 76 23 0.43340.273 0.220 rRE
nonsignificant
th . 0. .
I 62 27 0.92740.652 0.699 XE%
1 98 31 0.907-0.682 0.021 nonsignificant
x5
111 75 28 0.90740.854 0 no difference

* thatig #afRsh. Note: Except CV.
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REHAE BB RN A ST AR 05 353 T — A i AR R AR 3 R AR B A



116 X £ & B F 15 %

#5 & Frequency (%)
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Fig. 1 Frequency of distribution of cell vacuoles diameters at different
developmental stages
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TYPES SOURCES AND DEVELOPING PATTERNS OF VACU-
OLES IN MESOPHYLLOUS CELLS OF NELUMBO
NUCIFERA GAERTN

Tang Peihua, Zhao Jing, Su Xiuzhen and  Jiang Hua

(Instirute of Borany, Academia Simica, Beijing, 100044)
Jiang Zaijie

(Deparimens of Biology, Beijing Normal University, 100875)

Abstract

During the development of cotyledons, the vacuome in mesophyllous cells undergoes dras-
tic changes both in morphology and structure. In developmental stage I, vacuome appears in
the meristematic type with several small single vacuoles. I—2 days later, as soon as the central
vacuole started to form, the whole vacuome started to transform into differentiated type. Then
many new small vacuoles appeared in cytoplasm and bigger vacuoles- The sources and the de-
veloping patterns of vacuoles of N. nucifera are diverse and tonoplasts may be formed through:
(1) vacuolization and release of the swollen part of the outlayer of nuclear membrane; (2) re-
lease and enlargement of the swollen end of dictyosome; (3) budding of tube-like endoplasmic
reticulum or release of its swollen end, loss of ribosomes and deformation; (4) invagination
of plasmalemma and pinocytosis of a small part of cytoplasm or a drop of vegetative liquid;
and (5) division of the center vacuole with boundles of cytoplasm into several small parts.
During developmetal stage Il and III, the bigger vacuoles divided into smaller ones and the
smaller vacuoles fused with each other again. Finally, many vacuole groups with diameters
averaging 0.4—1.2 milli micron were formed. They developed in various parterns into lyso-
somes, spherosomes, microsomes, paramural bodies, autophagic vacuocles, pinocytic vesicles and
so on. Some vacuoles later developed into protein bodies and lipid bodies- The article proved
that the structure and function of vacuome in cytoledon cells of lotus are similar to those in

cytoledon cells of other dicotyledons.

Key words Types of vacuoles, Sources and developing, Nelumbo nucifera, Cotyledon
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L2155 5 R ESNEmaE (N. M), " EREER, &E) X70005 2. SRTFHH
W RER,RpRikE (CV) EEERItREnR (PB. B¥K) X7000; 3.5DAF FHT
Ry mEE, RE B 11 BB R BORALIORIR R %3 0003 4 gpkch R BRI E TN B A
Fugd (AV) flakii (PV). (CW. #mies, PM. REE)X 10 0005 5.5 i mmI AR K, RE
g (NSV), itk (MB) FaS itk (MVB).(TER. E{RARBI) X 100005 6.5 a%R: fE
Btk (LB), Bk, AUEERE (PSS) MERE (88) X10000; 7.5k (PT) HANBEAE
B X 10 0005 S.FHANRAIBEEA (SLS), ~ AN ESKBEE >FENTU(RTL)H5—1TE5RN
& (M) JBEE X 400005 9. SRR KIEEE SR BBEAK, REEEHFREREB(EHXL)
X20 000
1. A mesophyllous cell (MC) (N. nucleus) from the outer layer of cotyledon (MPC) 5
days after fertilization (DAF), showing meristiematica type of vacuome (V. vacuole) X
70005 2, A MC from the inner-layer of MPC (5 DAF), showing the differentiated type
of vacuome; the centre vacuole (CV) is forming. (PB. paramural body) X 7000; 3. A
MC from the inner-layer of the basal part of cotyledon (5 DAF), showing the highly
vacuolated vacuome. (CP. a bundle of cytoplasm) X 3000; 4. The dissociation of CV
and CV-produced autophagic vacuole (AV) and pinocytic vesicle (PV). (CW. cell wall,
PM. plasmolemme) X 10 000; 5. Mass formation of new vacuoles, showing newly produ-
ced small vacuole (NSV), microbody (MB) and multivesicular body (MVB). (TER. tube-
like endoplasmic reticulum)X10000; 6. Types of new vacuoles: the lipid body(LB), MB,
prespherosome (PSS) and spherosome (§S)X10000; 7. A secondary lysosome (SLS) co-
mbined with a plastid (PT) X10000; 8. Two SLS. One is combining with V (see the
membrane between them, black arrow); the other is combined with a mitochondrion (M)
X40000; 9. A SLS combining with M, showing the membrane structure (black arrow)
still existing between them. X 20000

B m I

10 BEREY EAERE(BRNE SRS AV dREROAIBEEYR (AV ABEEL) (ERV. K

AR A I8) X 15 0005 11 gt (NM) PeasdieaE /iR x 15 0005 12 FRER (D) #

BREREREN (GV) X15000; 13 FAEARERA/NRFENEESK X30000; 14.BERA R

PmEE A, ZRARBGEERKE X100005 '1S.EAR (P) ERAE LRBERRRAKE
%10 000

10. A AV with partial two-layered membrane (black double arrow)and the release of solu-
ble material (black single arrow in AV)from AV. (ERV. endoplasmic reticulum vacuole)
X 150005 11. New samll vacuole produced from the nuclear membrane (NM) X 10000;
12, The formation of Golgi vacuole (GV) from dictyosome (D) X15000; 13. The for-
mation of paramural body through invagination of plasmolemma to various extents X
300005 14. The formation of endoplasmic reticulum vacuole through release or deforma-
tion of the swelling end of tube-like endoplasmic reticulum X10000; 15. Protein (P)
mass accumulated on the tonoplast and filling into V.X10 000
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