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The Effect of Ethephon and 2,4-D on the Cellular Differentiation
of Etiolated Asparagus Seedlings
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1. Cross section of stem region of 8-day-old control etiolated asparagus seedlings,
containing epidermis(E), cortex(C), perivascular cylinder (PVC), vascular bu-
ndle (VB )., and pith (Pi). When increase in age to l4-day-old, not much chan-

ge in structure, except perivascular cylinder becomes thicker. (X 120)
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2. One day after Ethephon ( 50ppm ) treated etiolated asparagus seedlings. Note the
enlargement of cortex parenchyma, and the reduction in cortex layers (). Ethephon

and 2,4-D mixture ( 50ppm+ 50 #M ) shows same type of responses. (X 120 )
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3. Three days after 2,4-D ( 500 M or higher conc. ) treated etiolated asparagus see-
dlings. Note the same effect as Ethephon treated samples ( Fig.2 ). (X120)
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2 S days after Ethephon and 2,4-D mixture ( 50ppm+ 50 #M ) treated etiolated
asparagus seedlings. Note the enlargement of most of the cortex parenchyma, and the
highly reduction in cortex layers ( T) (X120)
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5. Fluorescence micrograph of 8- -day-old control etiolated asparagus seedling. Note
only the vascular bundles being partially ltgnlfled (X160)
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6. One day after E.thephon ( 1000ppm ) treated etiolated asparagus seedling.Note cell
lighification of perivascular cylinder being enhanced. (X160 )
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7. F luorescence m1crograph 'of 14-day-old control etiolated asparagus seedling. Note
the highly lignified perivascular cylinder ( T) . (X160)
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Fig. 8. Seven days after E thephon (50ppm or higher conc.) treated etiolated asparagus se-
. edling. Note the lignification of perivascular cylinder cells being strongly enhanced
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Fig. 9. Fine structure of stem region of 8-day old control etiolated asparagus seedling.
Note no thickening of the secondary cell wall, and the abundance of polysomes (P,)in
the cytoplasm (X14,000) (CW : cell wall.)
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Fig. 10. One day after Ethephon, 2,4-D or bot_h mixture treated etiolated asparagus see-

" dling. Note the enhancement of secondary wall thickening (1) . (X14,000) (CW: cell
wall ; M: mitochondria ; L : lipid)

B--— : & E thephon ( 500ppm ) BHE -t Kz (L A4y M MW T » PR AR A MR RERKDH
BHEZ (1) » MMRERHANEMBMIRIER > polysomes Hif R4 o (X7,000)(ER EAE ;
N : %) %

Fig. 11. Seven days after Ethephon ( 500ppm ) treated etiolated asparagus seedling. Note
the secondary wall thickening(1), the normal rough ER, and the abundance of polys-
omes in the cytoplasm. (X7,000) (ER: endoplésmic reticulum; N : nucleus )
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Fig. 12. Seven days after high concentration of E thephon ( 1000ppm) treated etlolated asp-
aragus seedling. Note the secondary wall ‘thickening (1), the vesicular conflguratlon
of rough ER, and the highly reduction of polysomes in the cytoplasm. (X7, OOO)
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Frigiiil 3 Fine structure of highly lignified cell wall (X7 000)

363



E) B

IR KRR Ethephon X 2,4-D 2 B » IhABRFR H o [ 2,4.D Z—M A Auxin,
AR EHBIEEI A BRZEEEZER 0 ki B BE — K o

REHBELE thephon,2,4-D =35 2 BAIRE » &4 (3 LI A 40 7 iRk ELG O/
PR » It 5 R R Bl B J A 53 20 L » (LA 2 ke ) A (RSETF S5 3 o Apelbaum & Burg(®»t>
EELTTHE LRBRARRER « BALK » AFREAMZAEE RIS (F o BRms s
5 Bz AL A6 R > BT Bl ok <> o

/S ENARBHFEE thephon 57 2,4-D pRHIE 2 i b4 4) M A B B Ik 2 F 4k o BRI T
CRRFRE 10 R 22 R T EE B SRR AR o

E thephon 3 /% 2,4 - D I {LRER 4 8 2 55— (B R B 7E (R B I Rl 2 AL s EE A

RET » #EE sl > A metaxylem IVE AR EUL » AFESHMWHE (BE R L) o {ELRER SRAN fu e A
AL/ E thephon 2 2, 4 - DIEELZ 4 o 4% SR E b B4 20 B4 o B A B B ey HEAREER

NI S T RE 2 2 IR hE R LIS B AR RITER o
i Haard A 0 BIZ 505 S5 I RESRSL RS ( isoperoxidase ) 2 s A

RZ AW o KEHASRIESULT TR > (4152 Apelbaum , Fisher % Burg'® EE(LHEYH LFHE

FHR o {1875 E thephon 3 2,4 -D Gl E 2 VR ( xylogenesis ) » I AT Hrk MK B (b E A 52
REMNBE o RTIFYRRZ I > RS ROk E R0 AR » O TR RS 208 o K286
HHTMRAMEZ B > PE (E— B U o

AR TR R BE A BTG 2 025 » 4R PSR SR AR » b DR 0 57 W 260 - 280nm 2563 »
T4 460-480nm T O » HAE RSB T U Z WEEr T - WINEE MM B ARRUEZ BB < o ik
RS L SRS o 7L AR ) T 4 » REGZER D EI - AR QMR » e
AR > GRS Tri-X BEikH o

ST AR A R £ FE RIS HE AR B A R DUIRR ) - 46 er{RMEA 488 P e 28 ( endogenous ethylene ) 9
BB o7 AR AR R L T o2 B T T AR 2 & RIS 8 o INSRHE Lo B i/ B
o FURE TR S M A AR L MR ORE B S A B VR R AME RIS - AT AR GaaR e
BESHIRE o EEIQSSQE Homna FEMcArdle® BHURECEGHBEA TS HESREGER » 7
BB R R TR A AR > 3 LR b5 S BRI T 2 o SR IR A 7 S 0 W R st e B A6 e St
T o FE A AR £ 5 T 3 R R T st — BeWE o

M

RTBAESE (T4 RS 3 EORE S T 1R » SRR B Tt RN e 4 £ 57 ) » e b —
BEBCRH o |

2E U

LERBH 1972 ST 8 35 A B S i > ZER MBI i -H3/3C . 41p.

ZApelbaum,A., and S. P. Bﬁrg. 1972. Effect of ethylene on cell division and deoxyr-
ibonucleic acid synthesis in Piswm sativum. Plant Physiol. 50:117-124.

3 Apelbaum, A., and S. P. Burg. 1972. Effects of ethylene and 2,4-dichlorophenoxyace-
tic acid on cellular expansion in Pisum sativum. Plant Physiol. 50: 125-131.

4 Apelbaum, A., J. B. Fisher, and S.P. Burg. 1972. Effect of ethylene on cellular
differeﬂtiation in etiolated pea seedlings. Amer. J. Bot. 59(7):697-705.

364

5 Crocker, W.,P. W. Zimmerman, and A. E. Hitchcock. 1932. Ethylene- induced epinasty of
leaves and the relation of gravity to it. Contrib. Boyce ‘Thompson Inst. Plant Res.
10:191-195.

6 Eisinger, W.R., and S.P. Burg. 1972. Ethylene-induced pea internode swelling.Plant
Physiol. 50:510-517. B - -

T Goeschl, J. D., L. Rappaport, and H. K. Pratt. 1966. Ethylene as a factor regulating
the growth of pea epicotyls subjected to physical stress. Plant Physiol. 41:877-884.

§ Haard, N. F., S.C. Sharma, R. Wolfe,and C. Frenkel. 1974.Ethylene induced isoperox-
idase changes during fiber formation in post-harvest asparagus. J. Food Sci. 39:
452-456.

9 Hepler, P. K., and D.E. Fosket. 1970. Lignification . during secondary wall formation
in coleus: An electron .microscopic study. Amer. J. Bot. 57 : 85-96.

10 Holm, R. E., and F.B. Abeles. 1967. 2,4-dichlorophenoxyacetic acid-induced ethylene
evolution : its role in soybean hypocotyl swellihg. Plant Physiol. 42:530-531.

11 Holm, R. E., and F.B. Abeles. 1968. The role of ethylene in 2,4-D-induced growth
inhibition. Planta 78: 293-304.

12Homna, S., and F.J. McArdle. 1958. Black plastic for white spear ,prbduction.'A;m-n
er. Vegetable Grower 6(5): 45.

13 Johansen, D.A. 1940. Plant Microtechnique. McGraw-Hill. N. Y.

14 Karnovsky, M. J. 1965. A formaldeﬁyle-glut—araldehyde' fixgtion of higher osmqlarity.
for use in electron microscopy. J. Cell Biol. 27: 137A-138A.

15Martin, F. W.’1959. Staining and observing pollen tubes 'in style by méans ofAflu-
orescence. Stain Technol: 34:125-128.

I6Reynolds, E.S. 1963. The use of lead citrate af high pH as an electron opaque
stain in eléctfon microscop)‘r. J. Cell Biol. 17:208-212. .

17 Tepe, W. 1969. Growing asparagus .under plastic at Geisenheim. Gemise 5:23-24.C
Hort. Abs. 39(3)# 4653, 1969)

16 Trump. B.F., and R.E. Bulger. 1966. New ultrastructural chafacteristics

fixed in a glutaraldehyde-osmium tetraoxide mixture. Lab. Invest. 15:368.

of cellé :

19Watson, M. L. 1958. Staining of tissue sections for electron ‘microscopy with heavy
metals. J. Bmphys Biochem. Cytol. 4: 475-478.

Summary

Seven-day-old etiolated asparagus seedlings were sprayed with Ethephon, 2,4-D

or both- mixture. Within one week, no significent morphological - changes could be

obgerved. But under the microscope, the stem region showed the enlargement -of
cortex - parenchyma,and the reduction of cortex layers. Also the

perivascular cylinder ~v&as enhanced.

lignification of

Electron 'micrographes showed that Ethephon or/and 2,4-D treatment enhanced

‘the' secondary wall thickening and the lignification of the cell wall. High concentr-

ation treatment even caused the formation of vasicular ER, and the highly reduc-

‘tion of polysomes m the cytoplasm.
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