PNAINAZTI91999

A A A ad v 1 = a
NIYIUT YYLTDN. 2548, AIFINYWASHAVBIDNAUABNIFTHAAIIVBINAVAdNNT AN,

eniinuslsyanIn, uminedoinuaseneas.

1T W J
MYIUT JITFMUUA. 2550. UNINURIPRNFUIazoNAUAIN3IIeIReNd e lana

vngnamafuned. modwusilSyguen, uninodunyasemans.

a Y aa a a A Q <1 d’ A a 4 Jd a
TN ATWIUY. 2549. BIINNHAINMINUNYIATNITNYUDINY. Tiawquuﬂmmimmz

=y 1 a
ANOUIUMINEATUNINA, UATUTH.

031 asznavndonld. 2541, wavesas 2,5- Norbornadiene N1UN153533v03A0NNE 8 13

a a a [ 4
agaving. dymiaylTyaIn, utmInedanyasmans.

mauqs amhu. 2547. msnennsaifSinamsaseennalelidanenvesdszmeing’lyl

Y] a a a J a a Y] o
ﬂﬁzmmmsgmmm. ’JVIEJTMW‘L!‘E‘]JSEUUE‘UU']IVI, UN1INVAULNHATFITNT .

o @ /N o S a d ¢ oY Yy Y o v
FUNANHU WWAIUINUD. 2539. ﬂ1§3!ﬂ§1$"r‘iQ‘lJﬁQﬂﬂ1§°lﬂ!‘ll1ﬂaiﬂul3~lﬂﬂﬂi’)ﬂﬂlﬂﬁf’)uélli’)ﬁ

dJ d a a < a a [ 4
szmanusosuaua. 'Jﬂﬁﬂuwu‘ﬁﬂﬁﬂluﬂﬁiﬂ, U INYIAUDHATAITAT.

U3 gIiERIY. 2546. WAVDI 1-methylcyclopropene NisilaagnuafmaznunvaInen

v t a a J a a @ J
ﬂﬁ)fﬂuﬁf)ﬁ‘ﬂ)1ﬂ. ’J“VlEﬂuWu‘ﬁﬂiiyiUu'IIVl, U INYIUNYATAITAT.

a a % Y o v 1 a 4
UTUIY. 25209. %@Hﬁﬂ]iwaﬂl’lﬁﬂﬂﬂﬂﬂ‘ﬁﬁ1 . NIUFTUFATUMINHATUASTHNTNU.

NTUNN.

v
o ¢ o

d o v a Y o v
wiliu Tneraniun. 2545, danssuvevouluaiiiln Pawpaw souynvaizididsgn. 11

Y
v A

a a [ a3 { a Qy 1
ﬂi%ﬁﬂ?%?ﬂ?ﬁ?ﬂﬂ']ﬂ?ﬁﬁaﬂﬂ']'ilﬂll!ﬁﬂ')ﬂ'i\iﬂ 2. T‘Nuimmmmﬁmuwﬁﬁ, VDULNU.

Meva g1 2531, maluladgnasmsnunedvesasnld. @15udavL, NTUNHE.



duinnuassgnamanuas. 2549. naselil. dautewsugnanyeIu dinauTHgN

NITINHAT, ﬂi%‘ﬂi’Nﬂﬁz!ﬂyﬁillagﬁﬁﬂiﬂi’, NTIUNN. (L?JﬂﬁﬁLWfJLL‘Wi')

o da a d o Aa v Jd % Y
TN INHYIN. 2543, ﬂ1'§3!ﬂ'§13ﬂﬁ%ﬂﬂﬂuwaﬂizﬂﬂﬂﬂqﬂﬂ1u!!agq‘ﬂﬁﬁﬂﬁﬂﬁﬂﬂﬂa'JﬂnlNﬂﬂ

aenvesdszme g lihlszmagifu. InendinwusilSyanIn, umineds

Lﬂ‘kl@lﬁﬁ']ﬁ@g.

Y Jd o a v o d b
ANyl YUY, 2549. mmauwumz%inmmm‘%’mm mﬁai’ﬁﬂwsﬁu asna

4 a a Jd a a @
@onamnvesaenndleliananng. IneniinusiSyanTn, v Inede
4
INHATATNT.

Abeles, F.B. and G.R. Leather. 1971. Abscission:control of cellulase secretion by ethylene.
Planta 97: 87-91.

Abeles, F.B., G.R. Leather, L.E. Forrence and L.E. Craker. 1971. Abscission: regulation of

senescence, protein synthesis and enzyme secretion by ethylene. HortScience 6: 371-376.

Abu-Goukh, A.A. and H.A Bashir. 2003. Changes in pectic enzymes and cellulase activity

during guava fruit ripening. Food Chem. 83:213-218.

Addicott, F.T. 1982. Abscission. University of Califonia Press, Berkeley. /n S.E Patterson.

2001. Cutting loose abscission and dehiscence in Arabidopsis. Plant Physiol. 126:
494-500.

Awad, M. and R.E. Young. 1979. Postharvest variation in cellulase, polygalacturonase, and

pectinmethylesterase in avocado (Persea americana Mill cv. Fuerte) Fruits in relation to

respiration and ethylene production. Plant Physiol. 64: 306-308.

Beaudry, R.M. and S.J. Kays. 1988. Effect of ethylene source on abscission of pepper plant
organs. HortScience 23: 742-744.

80



81

Bonghi, Z.C., N. Rascio, A. Ramina and G. Casadoro. 1992. Cellulase and polygalacturonase
involvement in the abscission of leaf and fruit explants of peach. Plant Mol. Biol. 20:

839-848.

Bradford, M.M. 1976. A rapid and sensitive method for the quantitation of microgram quantities

of protein utilizing the principle of protein-dye binding. Anal. Biochem. 72: 248-254.

Brummell, D.A., B.D. Hall and A. Bennett. 1999. Antisense suppression of tomato endo-1, 4-[3-
glucanase Cel2 mRNA accumulation increases the force required to break fruit

abscission zone but does not affect fruit softening. Plant Mol. Biol. 40: 615-622.

Brummell, D.A., V.D. Cin, C.H. Crisosto and J.M. Labavitch. 2004. Cell wall metabolism

during maturation ripening and senescence of peach fruit. J. Exp. Bot. 55: 2029-2039.

Bunya-atichart, K., S. Ketsa and W.G. van Doorn. 2006. High floral bud absission and lack of
open flower abscission in Dendrobium cv. Miss Teen: rapid reduction of ethylene

sensitivity in the abscission zone. Functional Plant Biology 33: 539-546.

Burns, J. 2004. Abscission in citrus fruit, leaves and flowers: physiology, molecular biology and

possible point of control. http://www .lal.ufl.edu/burns/workshop.pdf March, 25, 2004.

Burns, J.K., D.J. Lewandowski, C.J. Nairn and G.E. Brown. 1998. Endo-1,4-fB-glucanase gene
expression and cell wall hydrolase activities during abscission in Valencia orange.

Physiol. Plant. 102: 217-225.

Cameron, A.C. and M. S. Reid. 2001. 1-MCP blocks ethylene-induced petal abscission of

Pelargonium peltatum but the effect is transient. Postharvest Biol. Technol. 22: 169-177.

Cameron, A.C. and M.S. Reid. 1983. Use of silver thiosulfate to prevent flower abscission from

potted plants. Scientia Hortic. 19: 373-378.



82

Catala, C., J.LK.C. Rose and A.B. Bennett. 1997. Auxin regulation and spatial localization of an
endo-1, 4-B-glucanase and a xylo-glucan endotransglycosylase in expanding tomato

hypocotyls. Plant J. 12: 417-426.

Chang, S., J. Puryear and J.Cairney. 1993. A simple and efficient method for isolating RNA

from pine trees. Plant Mol. Biol. Rep. 11: 113-116.

Coupe, S.A., J.LE. Taylor and J.A. Roberts. 1995. Characterization of an mRNA encoding a
metallothionein-like protein that accumulates during ethylene-promoted abscission of

Sambucus nigra L. leaflets. Planta 197: 442-447.

Del Capillo, E. and A.B. Bennett. 1996. Pedicel breakstrength and cellulase gene expression

during tomato flower abscission. Plant Physiol. 111: 813-820.

Denele, C., K. Evensen and R. Craig. 1990. Regulation of petal abscission in Pelargonium x

domesticum. HortScience 25: 937-940.

Downie, B, L.M.A. Dirk, K.A. Hadfield and T.A. Wilkins. 1998. A gel diffusion assay for

quantification of pectin methylesterase activity. Anal. Biochem. 26: 149-157.

Evensen, K., A.M. Page and A.D. Stead. 1993. Anatomy of ethylene-induced petal abscission in

Pelargonium x hortorum. Ann. Bot. 71: 559-566.

Ferrarese, L., L. Trainotti, P. Moretto, P. de Laureto, N.R. Polverino and G. Casadoro. 1995.
Differential ethylene-inducible expression of cellulase in pepper plants. Plant Mol. Biol.

29: 735-747.

Fischer, R.L. and A.B. Bennett. 1991. Role of cell wall hydrolases in fruit ripening. Ann. Rev.

Plant Physiol. 42: 675-703.



83

Gonzalez-Bosch, C., E. del Capillo and A.B. Bennett. 1997. Immunodetection and
characterization of tomato endo-1,4-f-glucanase cell protein in flower abscission zones.

Plant Physiol. 114: 1541-1546.

Gonzalez-Carranza, Z.H., C.A.Whitelaw, R. Swarup and J.A. Roberts. 2002. Temporal and
spatial expression of a polygalacturonase during leaf and flower abscission in oilseed

rape and Arabidopsis. Plant Physiol. 128: 534-543.

Goren, R., G. Teitelbaum and A. Ratner. 1973. The role of cellulase in the abscission of citrus
leaves and fruits in relation to exogenous treatments with growth regulators. Acta

Hortic. 34: 359-362.

Guang Y.Z., M. Huberman, Q.F. Xu, E.C. Sisler, D. Hollan and R. Goren. 2001. Effect of 1-

methylcyclopropene on ethylene-induced abscission in citrus. Physiol. Plant. 113: 134-141.

Hadfield, K.A. and A.B. Bennett. 1998. Polygalacturonase: many genes in search of a function.

Plant Physiol. 117: 337-343.

Hagermann, A.E. and P.J. Austin. 1986. Continuous spectrophotometric assay for plant pectin

methylesterase. J. Agric. Food Chem. 34: 440-444.

Héanisch Ten Cate, Ch.H., J. van Netter, J.F. Portland and J. Bruinsma. 1975. Cell wall
solubilization in pedicel abscission of begonia flower buds. Physiol. Plant. 33: 276-

279.

Hannig, E. 1913. Untersuchungen {iber das Abstossen von Bliiten under dem Einfluss dusserer
Bedingungen. Zeitschrift fiir Botanik. 5: 417-469. In W.G. van Doorn and A.D. Stead.

1997. Abscission of flowers and floral parts. J. Exp. Bot. 48: 821-837.



84

Hong, S.B. and M.L. Tucker. 2000. Molecular characterization of a tomato polygalacturonase
gene abundantly expressed in the upper third of pistils from opened and unopened

flower. Plant Cell Rep. 19: 680-683.

Huberman, M. and R. Goren. 1979. Exo and endocellular cellulase and polygalacturonase in

abscission zones of developing orange fruits. Physiol. Plant. 45:189-196.

Ichimura, K., K. Kohata and R. Goto. 2000. Soluble carbohydrates in Delphinium and their

influence on sepal abscission in cut flower. Physiol. Plant. 108: 307-313.

Imsabai, W. 2004. The role of cell wall hydrolases on the development of finger drop in
‘Hom Thong’ and ‘Namwa’ bananas during ripening. Ph.D. Thesis, Kasetsart

University.

Jackson, M.B., I.B. Morrow and D.J. Osborne. 1972. Abscission and dehissence in the squirting
cucumber, Ecballium elaterium regulation by ethylene. Can. J. Bot. 50: 1465-1471. In
W.G. van Doorn and A.D. Stead. 1997. Abscission of flowers and floral parts. J. Exp.

Bot. 48: 821-837.

Jensen, T.E. and J.G. Valdovinos. 1967. Fine structure of abscission zone I abscission zone of

the pedicles of tobacco and tomato flowers at anthesis. Planta 77: 298-318.

Kalaitzis, P., S.B. Hong, T. Solomos and M.L. Tucker. 1999. Molecular characterization of a
tomato endo-1, 4- B-glucanase gene expressed in mature pistils, abscission zones and

fruit. Plant Cell Physiol. 40: 905-908.

Kalaitzis, P., T. Solomos and M.L. Tucker. 1997. Cloning of a tomato polygalacturonase

expressed in abscission. Plant. Mol. Biol. 28: 647-656.



85

Kemmerer, E.C. and M.L. Tucker. 1994. Comparative study of cellulase associated with
adventitious root initiation, apical buds, and leaf, flower, and pod abscission zones in

soybean. Plant Physiol. 104:557-562.

Klee, H. and D. Tieman. 2002. The tomato ethylene receptor gene family:form and function.

Physiol. Plant. 115: 336-341.

Koslanund, R., D. A. Douglas and W.P. Kirk. 2005. Pawpaw (4simina triloba L. Dunal) fruit
ripening. II Activity of selected cell-wall degrading enzymes. J. Amer. Soc. Hort. Sci.

130: 643-648.

Kuroda, S., M. Hakata, Y. Hirose, M. Shiraishi and S. Abe. 2003. Ethylene production and
enhanced transcription of an ethylene receptor gene, ERS1 in Delphinium during

abscission of florets. Plant Physiol. Biochem. 41: 812-820.

Lashbrook, C.C., C. Gonzalez-Boch and A.B. Bennett. 1994. Two divergent endo-1, 4-3-
glucanase genes exhibit overlapping expression in ripening fruit and abscising flowers.

Plant Cell 6: 1485-1493.

Lashbrook, C.C., J.J. Giovannoni, B.D. Hall, R.L. Fisher and A.B. Bennett. 1998. Transgenic
analysis of tomato endo-1, 4-f3-glucanase genes function. Role of cel! in floral

abscission. PlantJ. 13:303-310.

Lewis, L.N. and J.E. Varner. 1970. Synthesis of cellulase during abscission of Phaseolus

vulgaris leaf explants. Plant Physiol. 46:194-199.

Liberman, S.T., J.G. Valdovinos and T.E. Jensen. 1983. A morphometric study on the effects of
ethylene treatment in promoting abscission of tobacco flower pedicels. Plant Physiol.

72:583-585.



86

Luangsuwailai, K. 2007. Physiology and molecularbiology of ethylene synthesis in
Dendrobium flowers following compatible and incompatible pollination. Ph.D.

Thesis, Kasetsart University.

Ma, N., H. Tan, X. Liu, J. Xue, Y. Li and J. Gao. 2006. Transcriptional regulation of ethylene
receptor and CTR gene involved in ethylene-induced flower opening in cut rose (Rosa

hybrida) cv. Samantha. J. Exp. Bot. 57: 2763-2773.

Mandels, M and D. Sternberg. 1976. Recent advances in cellulase technology. J. Ferment.

Technol. 54: 267-286.

Michelle, L.J., K. Eun-Sun and E.N. Steven. 2001. Role of ethylene and 1-MCP in flower

development and petal abscission in zonal Geraniums. HortScience 36: 1305-1309.

Moline, H.E., C.E. LaMotte, C. Gochnauer and A. McNamer. 1972. Further comparative studies

on pectinesterase in relation to leaf and flower abscission. Plant Physiol. 50: 655-659.

Namikawa, I. 1926. Contributions to the knowledge of abscission and exfoliation of floral
organs. Journal of the College of Agriculture. Hokkaido Imperial University. 17: 63-131.
In W.G. van Doorn and A.D. Stead. 1997. Abscission of flowers and floral parts. J.

Exp. Bot. 48: 821-837.

Narin, C.J., D.J. Lewandowski and J.K. Burns. 1998. Genetics and expression of two

pectinesterase gene in Valencia orange. Physiol. Plant. 102: 226-235.

Osborne, D.J. 1968. Hormonal mechanisms regulating senescence and abscission. Biochemistry
and physiology of plant growth substances, ed. F. Wightman, G. Setterfield. P. 815-840.
Ottawa. [n Sexton, R. and J.A. Roberts. 1982. Cell biology of abscission. Annu. Rev.

Plant Physiol. 33: 133-162.



Osborne, D.J. 1989. Abscission. Critucal Reviews in Plant Sciences. 8: 103-129. In S.E. Patterson.

2001. Cutting loose abscission and dehiscence in Arabidopsis. Plant Physiol. 126: 494-
500.

Patterson, S.E. 2001. Cutting looses abscission and dehiscence in Arabidopsis. Plant Physiol.

126: 494-500.

Pfeiffer, H. 1928. Die pflanzlichen Trennugsgewebe. In:Linsbauer K, ed. Handbuch der
Pflanzen-anatomie. Abteilung 1, Teil 2: Histologie. Band V. Lief. 22. Berlin: Gebriider
Borntraeger. In W.G. van Doorn and A.D. Stead. 1997. Abscission of flowers and

floral parts. J. Exp. Bot. 48: 821-837.

Porat, R., E. Shlomo, M. Serek, E.C. Sisler and A. Borochov. 1995. 1-Methylcyclopropene

inhibits ethylene action in cut phlox flowers. Postharvest Biol. Technol. 6: 313-319.

Ratner, A., R. Goren and S.P. Monselise. 1969. Activity of pectin esterase and cellulase in the

abscission zone of citrus leaf explants. Plant Physiol. 44: 1717-1723.

Reiche, C. 1885. Uber anatomische Verinderungen, welche in den Perianthkreisen der Bliiten
wihrend der Entwickelung der Frucht vor sich gehen. Jahrbiicher fiir wissenschaftliche.
Botanik. 16:638-687. In W.G. van Doorn and A.D. Stead. 1997. Abscission of flowers

and floral parts. J. Exp. Bot. 48: 821-837.

Reid, P.D., H.G. Strong, F. Lew and L.N. Lewis. 1974. Cellulase and abscission in the red

kidney bean (Phaseolus vulgaris). Plant Physiol. 53:732-737.

Roberts, J., C.B. Schlindler and G.A. Tucker. 1984. Ethylene-promoted tomato flower

abscission and the possible involvement of an inhibitor. Planta 160: 159-163.

87



88

Roberts, J.A., C.A. Whitelaw, Z.H. Gonzalez-Carranza and M.T. McManus. 2000. Cell separation

processes in plants: models, mechanisms, and manipulation. Ann. Bot. 86: 223-235.

Roberts, J.A., K.A. Elliott and Z.H. Gonzalez-Carranza. 2002. Abscission, dehiscence, and other

cell separation processes. Annu. Rev. Plant Biol. 53: 131-158.

Sambrook, J., E.F. Fritsch and T. Maniatis. 1989. Molecular Cloning: A Laboratory Manual.

2™ edition. Cold Spring Harbor Laboratory Press, New York.

Sato-Nara, K., K. Yuhashi, K. Higashi, K. Hosoya, M. Kubota and H. Ezura. 1999. Stage-and
tissue-specific expression of ethylene receptor homolog genes during fruit development

in muskmelon. Plant Physiol. 119: 321-329.

Serek, M. and E.C. Sisler. 2001. Efficacy of inhibitors of ethylene binding in improvement of
the postharvest characteristics of potted flowering plants. Postharvest Biol. Technol.

23:161-166.

Serek, M., E.J. Woltering, E.C. Sisler, S. Frello and S. Sriskandarajah. 2006. Controlling ethylene

response in flowers at the receptor level. Biotechnology Advances 24: 368-381.

Sexton, R. 2002. Abscission. p. 205-227. In M. Pressarakle, ed. Handbook of Plant & Crop

Physiology. 2™ edition. Marcel Dekker, New York.

Sexton, R. and J.A. Roberts. 1982. Cell biology of abscission. Annu. Rev. Plant Physiol. 33:

133-162.

Sexton, R., L.N. Lewis, A.J. Trewavas, and P. Kelly. 1985. In: A Roberts, G.A. Tucker, eds.
Ethylene and Plant Development. London: Butterworth, p. 173-196. Cited by R.
Sexton. 2002. Abscission. p. 205-227. In M. Pressarakle, ed Handbook of Plant &

Crop Physiology. 2™ edition. Marcel Dekker, New York.



&9

Sexton, R., W. Struthers and L. Lewis. 1983. Some observation on the vary rapid abscission of
the petals of Geranium roberttianum L. Protoplasma. 116 : 179-186. In Brown, K.M.

1997. Ethylene and abscission. Physiol. Plant. 100: 567-576.

Sisler, E.C. and M. Serek. 1997. Inhibitors of ethylene responses in plants at the receptor level:

Recent developments. Physiol. Plant. 100: 577-582.

Sisler, E.C., M. Serek, E. Dupille and R. Goren. 1999. Inhibition of ethylene responses by 1-

methylcyclopropane and 3-methylcyclopropene. Plant Growth Regul. 27: 105-111.

Szymkowiak, E.J. and E.E. Irish. 1999. Interaction between jointless and wild-type tomato
tissues during development on pedicel abscission zone and the inflorescence meristem.

Plant Cell. 11: 159-175.

Tabuchi, T. and N. Arai. 2000. Formation of the secondary cell division zone in tomato pedicels
at different fruit growing stages. J. Japan. Soc. Hort. Sci. 69: 156-160. /n Taylor, J.E.
and C.A. Whitelaw. 2001. Transley review No.127: signals in abscission. New Phytol.
151:323-339.

Taylor, J.E. and C.A. Whitelaw. 2001. Signals in abscission. New Phytol. 151: 323-329.

Taylor, J.E., G.A. Tucker, Y. Lasslett, C.J.S. Smith and C.M. Arnold. 1990. Polygalacturonase
expression during leaf abscission of normal and transgenic tomato plants. Planta 183:

133-138.

Taylor, J.E., S.A. Coupe, S.J. Picton and J.A. Robert. 1994. Isolation and expression of a
mRNA encoding and abscission-related from Sambucus nigra. Plant Mol. Biol. 24:

961-964.



Taylor, J.E., S.T.J. Webb, S.A. Coupe, G.A Tucker and J.A. Robert. 1993. Change in
polygalacturonase activity and solubility of polyronides during ethylene-stimulated leaf

abscission in Sambucus nigra. J. Exp. Bot. 258: 93-98.

Tripp, K.E. and H.C. Wien. 1989. Screening with ethephon for abscission resistance of flowers

buds in bell pepper. HortScience 24:655-656.

Tucker, G.A., C.B. Schindler and J.A. Roberts. 1984. Flower abscission in mutant tomato

plants. Planta 160: 164-167.

Tucker, M.L., R. Sexton, E. del Campillo and L.N. Lewis. 1988. Bean abscission cellulase:
characterization of a cDNA clone and regulation of gene expression by ethylene and

auxin. Plant Physiol. 88: 1257-1262.

Valdovinos, J.G. and R.M. Muir. 1965. Effects of D and L amino acid on foliar abscission.

Plant Physiol. 40: 335-340.

Van Doorn, W.G. and A.D. Stead. 1997. Abscission of flowers and floral parts. J. Exp. Bot.

48: 821-837.

Van Meeteren, U. and M. de Proft. 1982. Inhibition of flower bud abscission and ethylene

evolution by light and silver thiosulphate in Lilium. Physiol. Plant. 56: 236-240.

Webster, B.D. and H.W. Chiu. 1975. Ultrastructural studies of abscission in Phaseolus:

characteristics of the floral abscission zone. J. Amer. Soc. Hort. Sci. 100: 613-618.

Wien, H.C. and A.D. Turner. 1989. Hormonal basis for low light intensity-induced flower bud

abscission of pepper. J. Amer. Soc. Hort. Sci. 114: 981-985.

90



91

Wilson, J.B. 1997. An evolutionary perspective on the ‘death hormone’ hypothesis in plants.

Physiol. Plant. 99: 511-516.

Yager, R.E. 1960. Possible role of pectin enzymes in abscission. Plant Physiol. 35: 157-162.

Yoshida, O., H. Nakagawa, N. Ogura and T. Sato. 1984. Effect of heat treatment on the

development of polygalacturonase activity in tomato fruit during ripening. Plant Cell

Physiol. 25: 505-509.



