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Effects of CEPA on the Secretion of Lacquer and
Bark Physiology of Lactree(Rhus verniciflua Stokes)'*
Tae Bong Choi’, Mahn Jo Kim® and Jung Oh Hyun’

E ®

2 o F= CEPA(2-chloroethy] phosphonic acid)* &7} v} (Rhus verniciflua Stokes)e] 34
2] 9 a3t wstel Ao Eu|EAld X EFE dolrr] sl SyH. FUAE JYL
of 244%™ 79 TR =7} vtz Aol U A 408& AEste], CEPAY 7
2+ 0%, 0.1%, 1%, 10% 5% lanolin pastesE 1.2m Foldld 4oz Hejsta 55 F Fxd
S| Ao gy A4S SRs. v g pulese sy wHEE AEsr] Yt FIx
28 gatd v A sl A AFslgdc),

CEPA Al A 39 WiFAE dx3) Fristgond $uu 24 Aitefa A3 4FRAE B
g}, CEPA 0.1% A=A 37 W3 F4E 1.65melx, 1% A7+ 1.96mAd o™, 10% 25
2] 3.59mmE H2Fe] 1.43mol uls) <k 2,580 F7eigich, ol& AlzAlY Fujet AE o] Yol
Aol 71elgte}. =g CEPAS] 2a 3w %4 %47} &Alsle] CEPA H#| 52 F3el 5 vl3
] @ kel $£AS Bulsigich, Sy =telwAd dF A4S CEPA 0.1% H#T9 A+
5.1lmg/creldm, 1% HelF& 6.86mg/aidom, 10% #Hele 12,12/ 22 22| 4.29mg/cn B
o} 2.8 Zristdct. U5 U9 E g en HEd Az dywiAd AYF el Z Aolt
A AA WAT 5 FosiA Frkstdm, AN ar|rt oA Fer A4E dHE Ao,
=3 CEPAE 113122} 4 o] A% FAE} AYetgon, rayF b FH -] AE |- 25l vt
sle] A e} el A= 208 A "tetEef glqlct.

ABSTRACT

This study was conducted to investigate the effects of CEPA(2-chloroethyl phosphonic acid) on bark
physiology and anatomy of lactree(Rhus verniciflua Stokes). Sample trees of similar size and growth
rate were selected from 7-year-old lactree plantation located in Hyengsung-kun, Kangwon-do. Lanolin
pastes containing 0.1, 1, or 10% CEPA were put into the bark-removed hole made by corer( ¢ 1cm) on
the main stem at 1.2m above the ground on June 16, 1995.

Five weeks after application of CEPA, bark thickness was markedly increased as a result of the
increase in the amount of phloem and intercellular spaces, and correlated with the increased production
of urushiol, By the application of 10% CEPA, bark thickness was increased approximately 2.5 times,
and the urushiol content within bark was increased 2.8 times compared to that of untreated trees
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because CEPA stimulated the accumulation of urushiol within bark. Treatment of 10% CEPA also
increased the size and the total number of secretory canals, and induced an increase in ray width. The
phloem parenchyma cells of CEPA-treated trees were well-developed and closely packed with little

intercellular space.
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e HAE8E Aasle FHolAel =
o] AAFEoR sy AAE] Ru|EE
AAFe] 44 F(urushiol) & A48} A Zswd
A x(laccase)it-g-ol o3 HAasA oA
IR oS YA shed, dee] vn oY%
ot AREEtelE W] gro} b7, A, TAE
ol frabel A e wo] Alg-xo] ghoh(RErmE,
1982 ; #A#4R%, 1963 A, 1985). A de
2ola e FAFAETE A2 AANA o]
F A fshetag]e) wads A vigA oz A
ato] ghi=d] 2o o2z FHFEEY & =
A FH A A AZEHA ALHA =
2] daAe] HEED giv), £3e
A3t dvteldl e ¥AlER] gkw WA, oA
ook uby vk AAFEIH 5 UFA o) He]
v #4323 HAdERE AFe] 2L W g
of £u35ol g A4S FgE Fobsla 9o},

rhFel A Fule) AL v Bz
oHHEA, 1990), 4H-o] we 4 AH
A g SE(HAE, 1974; 49 Z, 1993),
- Fr(eldee HAA, 1992), A4
Aei(e] M Eet o13Al, 1989) Foll g s}
o] Folx o] He| Rrb glor} YAYiA S
FAA717] g slxQeldrE AR AA o)
=

AA 2Rz ddal(ethylene) A%
2, 71, &, 3d, A4, 8 F 2E 19
A A=, 7A AR BAsted Fag
L22% AEstY Aol wj$ Zr}, wolea
B A EA zpale] whelr) 4t Hale) &4, whef,
E3toll o]l27|71A) ] RE YL FAH}E F2
g 8L oty deiA svk(Abels 5, 1992 ;
Mattoo®t Suttle, 1991 ; Salisbury<} Ross, 1992).

el 7hdgt 318242 methionine, ala-
nine, propanol, ethanol, ethane, acetic acid,
linolenic acid, ethionine £3} 3-& c}o}gt =

EA 256 YA @ el(Salisburyet Ross, 1992).
IFAE e cdal g4 adAQ AT
24 of& oJ9 zl¥r} methionineo] o] o]
g}, didee] 342 methioninel ] SAM(S-
adenosylmethionine) 2. & H# 5 1, o]7 o] t}a)
ACC(1-aminocyclopropane-1-carboxylic acid)E,
ACC7t 3 FH o2 ddeles Agxe A22
o] #FoizltH(Boller?t Kende, 1980 ; Abels =,
1992 ; Mattoo®} Suttle, 1991).

Al Eo] R reHA F J|AH A s}
+, B, F3Ea, AL, Az2A, 3L o)
e WA A 59 EY A6 Hsid
oo nh-gale] A~EHA Jdd YA FEIFE
o, o]A-& Algo] AL BF ] g welr]
2ol dF o2 olalgirH(Bollers} Kende, 1980 ;

1

Abels %, 1992 ; Mattoo2} Suttle, 1991). =%
i g 3R 59 £y 4AE Y 42
A Bej2e] WdF AL wWrlElr] sty

Al dal-g WEste], 4 F1E 2gsta 8
S HAdde] FiE ool A A FE gl
A IEE 3 FulE A 0cHAbels =,
1992 ; Messer, 1990 ; Wolter2} Zinkel, 1984).
wg e o AR wWEHE zdss
ol dubd e g YAgFe] AL 2xAA Zye
AHEL wEA PAE o £uo FAe AN
ol Fuldcty g ok (A3 F, 1993 ;
Raskin, 1991 ; Robnett9} Morey, 1974 ; Yama-
moto2} Kozlowski, 1987).

2 dFe 2R ANQEuENIHRE §&
3t7] 28l 191Fal oEd A2lr} 2hge] 4
o Ae] g 5l W vl e 7
et axl s,

UL U
1. BAMEY MF

2 A7E A8 9= AT AL 9431
AgE T uF ARl $23.5-




118 CEPA m#7} $45-9 BHsn o BEERA vie BE

4.5m) @ FoAA@5-5.2me) Wxt AAE
sl zAese,

2. CEPA X2

19954 64 ol o] ulwd FAZ 05T
AAste] 2 plot 5 WHEo g2 bAoA F- 4
Aol #o g ¥ H, 649 Fool Fagel(l.2m)
A EAGE 4tage g Wi lem AZ7]9 corer
2 olgsle #3E AAT ¥, FF CEPAD ¥
=7} 0.1%, 1.0%, 10%7F =4 lanoling #7}
slod paste B2 FAo2 Hesdr}t. paste
A 2= Tween-80 ¥ W& A7I lanoline
Ethephon 4#& H¥ FEZ 3Asqor =
T+ lanolin pasteel % &9 Tween-803 =
5 A A A A3k ot

7 ey ul®e j0Reg slges CEPA
HAe] 9 o £E fgled A% FAT ™
@l 7psso] WS 2tr] $)sled aluminum foil®

Zatet.

3. £¥8s
D *4F A=A
£ 44 E(crude urushiol)®] A #¥48 37] ¢
3 xe]xo2 e Al S5em HoA S =l A Sem
x5me] 3 ©H-& A F o)t toluene
o2 TN Fok Aol £AGEE FEIT

o) 5 FLAA At

2) FIFA FA

o FAE 4 Hely-H2rE S A8
22 A 1ene] Y8 oA 415 AHF
o] 3 (periderm)& 7|Eo2 FASRFZ WiE
W (inner bark), #H2%E-S ¢ 3(outer bark)®
Fratdcel. Wy FAE Huoldelsag o]
el 2Astydm, Zzte] Ay £33 FHE 4
o2 A thg FFANRA 3,

3) AMF(secretory canal) & ¥ FHZ2 9]
a3ty P

suzAle] sjpstx 93 9 vre] @WHg HA

T 48 2E 2As] Yste], sA5A FA

4

1) ArgdA o g AlwsE 3 914 Ethephon 9A4= CEPA
(2-chloroethylphosphonic acid)Z- 45% @31
ol=dl, pH 4.5 o|AteiA 7}E3i5] phosphate,
chloride iong& W¥i, oddl 72 g W&}

o o] 4% 448 W 22AE 3mx3m 272 A
2 g8 aAAFAA B ; 70% ethanol 100me,
formalin 6.5m¢, acetic acid 2.5me)ell 3 -4U7k
2% 3, 50% ethanol® A& ot g, d3bq]
(dehydration)oll €°1%tc}, &5+ 50% ethanol®
BEl A #bsbed 100% ethanol =22 A 2]dlgdc),
okH3) "y AHFEE xylenee® % EHclear-
ing)3 ¥ 57 -60C2 water bath ol =3
& 24X 7 ARAIY 642 A E AFTE A
oyFodet. stetd AF7E Bud #=aF &Y
o Eu(embedding)& &I microtomed AH8-3}
of giyod 8- 12m AL AAL At H,
oubaal gelelx Azbdol whe} stelge] o)
28 "AoA gtul-g wo A F ArzZed 4
e sl Pt @v|AHon gasigdd, A4S
of AxE AAAe £HzA] lwd AT 5
o7k ARAEL] 459 sz 72k 53] 4
2032 =33t FFAR bl A
7o arle A s F3Esd HHEA
3, Fages GdAE Adtstgdct. AdT9
el @ FHzIe FEsgct,

o 1

a)

da % 1@

1. CEPA M2j0| M2 U2 +NSH ¥ £
Argrel Bgt
Table 1& CEPA A2l ¥ 5% 7 Aol
2ymel e £ 4 LA WstE o}
gl Aoz ARt FHAEE Fulst A
dRT, SOU SAYFE A S B

Table 1. Mean bark thickness and urushiol con-
tent of Rhus verniciflua 5 weeks after
CEPA? treat-ment®.

CEPA Bark thickness |Urushiol content
concentration (mm) (mg/ cur)
Control 1.43+0.13 4.29+0.68
0.1 % 1.65+0.11** 5.1170.94
1.0 % 1.95+0.12** 6.86+1.04**
10.0 % 3.5970.17** | 12.12+1.49**

** Significantly different from controls at 1%

level.

# CEPA(2-chloroethylphosphonic acid ; commercial
Ethephon contained 45% 2-chloroethylphosphonic
acid).

" Treated on June 16 and harvested on July 21 (5
weeks after treatment).
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3

Zo}, $9 54 CEPAY A=¥=7}t 0.1%
ol Aboll 4], S £AMFHE 1% ol dHE
TFoll w3 st FvkEkdEE o 5+ sl

CEPA 0.1% A2 3¢ 9 T4+ 1.65m
ol:, 1% el 1.95mde=, 10% Al
A I 5AE 3.59m= 279 1.43mel #) &
ok 2 50 Z7lalac}, ofel fAlt A A#fE,
L8 (Ubmus americana L.)2 7% ethrel&
1.6% =¥ 2 ol4d 5 & Ae|ste] 41de] F
F=4g o st 26 o4 FANFHCtR ot
(Yamamoto %, 1987). Yamamoto®} Kozlowski
(1987)= Pinus halepensis®] 134 FE 0.1%
e 1% ethrel& A= 23, 604 F +2
e A e FA wskxw £ AAAAE &
Aetedn, 1% AAl 99 FAZ 2Tl o]
& 28] =ty Raslgd o)k B AT
Astel dzlstE nlolc,

Ao AL P 34 (auxin)e| v A
2l (gibberellin), *Fo] £71d(cytokinin)ell 95 =
AE| =gk, ddadel e d3g werh(Rob-
nett2} Morey, 1974 ; Raskin, 1991 ; Lev-Yadun
3} Anoli, 1992). 58] oidale FHAAA el &
7], W o wele ARAYRE AAsa, YAS
o] Bodg Zxgcdm deA vt. CEPAE A
g3ty v AL 2dsld o B9} FAA=
o) (Robitaille®} Leopold, 1974 ; Raskin, 1991),
ol oddllo] FAZEY A& ZAAAALF
= 1993 ; Robnett®} Morey, 1974) =31 W AF-
7t #A53, AxpFe] e FIHEA7L
=79 x=dl(Yamamoto %, 1987) 71igt}x
& 4 dri(Fig. 1.

wF ddaile ApRrzAn uIvAE B¥E
el AA Frbdx JFE FE= HoZ dEA
gie}. A A #E AF2 v F-(Brown}
Leopold, 1973)2} Ak#h}%-(Robitaillest Leopold,
1974) SolA o] Foig e, A-z2le] A
fAHgE A=) el

U gedAg FF $4ER 2le] CEPA
0.1% #2179 2% 5.1lmg/arelsiz, 1% A=

= 6.86mg/erdom, 10% el o= 12.12mg/
are. 2 2T 4,29mg/ciict 2,80 ZF7ahsd
t}, o] mFu}pFo| Ethephong 5-10%9 5%
2 Mg A 29 2707k goivn F3|
S Zrlsted, 59 A4S AdEHA o

el el Hx 100%744 E4EIH7} slek

Fig. 1. Bark thickness of Rhus vernicifera treated
with 0.1%, 1%, 10% CEPA.

(d'Auzac, 1989 ¥ oA+ A9} fAE A
2 worh, 1837 Wolter® Zinkel(1984)-2 20
A HA A} 2UFE AR 5% FEZ Ethe-
phong Azlsled 6704 Fol AR A el 5E
o] Fx]2] &K} resin acidel4 149}, turpentine
o 9lol 259l Z4E AT glolvha Badhsdch.
3 A 4% sour cherry(Prunus cerasus)® 44
A 7 A1l 69.2mM2] Ethephong A%3141& o
gum AAteko] JulellA 3 ezt Fo4AATL
9l Aoz Yebd(Oliens} Bukovac, 1982),
Shorea javonica®l 10% CEPAE& A3l 67}
4 F A4 2 iz vld 110%
z2godrln B sl el (Messer, 1990) ol
w2} oFzke] ol glA|ut CEPAC 23] 3
Pirol 2xIFE o 4 Uk,

o =835 urushiol> sid=A oA Faligl
PEP(phosphoenol pyruvic acid)¢} 52t 2143
2 9 sl 2d A felE erythrose-4-phosphate
2 HFEA 2354 shikimic acid pathway®
2 whEo)xl phenylalanine, tyrosine, tryptophan
Ze R opnxAto 2 R FAIH(HAES
g AT 93], 1995). #HAEsgEel AAH
=l gleix 7P F8F HEE2, phenylalanine
o] cinamic acid® %€ o, phenylalanines]
gojn] e Hb-g-0 2 ¢gtruelr} HelH vt A
qld] o] ®l-%-2 PAL(phenylalanine ammonia
lyase) &7} ZvjgtcHSalisbury9} Ross, 1992).
dubgd o ME7h &AEAY Hddeld TF
o] 34, ~EHAE wod odae] AR,
A Az fell sttty AR HESEE Y
Aol glold F8% g49 PALS #§4de] 37t
5)e](Boller¢} Kende, 1980 ; Olien® Bukovac,
1982 ; Salisbury®} Ross, 1992) <=2 #¥]7} &3
Aot & 4 vk,

=3t Robitaille2t Leopold(1974)& Atahvt il

|
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bending #elet £A(NAA), CEPAE 77} A
2]8} 3 lanolin®t Aelgt djz-vo} wlaslgledl,
ZA oAl Fmol ol vs) Az 26,
3, 1008 Erhe AL #lsigct. o8 FhA|
2E#HA 99 s odadlle] WA A,

CEPAS Azlste 7ol ob& Aejrr} 30u)elA
50m A= gob, AR FuFal aFHrL 53 A
22 AtaEc,

£ Ao CEPA Hej Aot fAxel
Z1stAl 44" phenolic compound®] %48 x|
AlF=d extractiveszt AbAwE 23 o)vk Al el
ol vielvle AHY, Jddalo] olad 23 A}
AFEY AARE fEdEhe el A4Ed, dF
5 Pinus radiata®) =¥ 71HE Fsld
polyphenole] &4 % 3(Shain®} Hillis, 1972),
ethrel & S¥|o} 2 e]l3slg & w Rhus succedanea
o] Wajel phenols®] MA& ZFAZeH Pru-
nus armeniaca =719 gum ¥A-& ZF7HAZ
i goh(Hillis, 1975). =3 dldale A2 ege
o Azadivachta indica® SAH ¥ phenolic
compound®] #3o| fx¥ictuz FcHShah %,
1981). olaidt A¥ ZHAZ Hol odsale] phe-
nolic compound®] ¥u] FAdl Fag wAAY
T & 5 der gfdd lgiH e g CEPAS
ek B Aol 2Tz FANA 2
W gAbdeke] 2718 AE o] e AR R
goha s,

10% CEPA He|Al oldal #xpz o)l
AR Aodo] w9 Zepxl For Fephvet:
S BAY 5 U, olHF A g A
A&k 34-r”1191r AU £AkgEke] Zotel WA
g Al AdACE gl Eelvt. I 5A L

A g AgAlS R=0.820)31 Az 4]
& A ER(ng/or)= - 1.44+3.08 < 52 7 (am)
[Rerss F7V el wat A

olgdrt. ol I FAN A3}
o AArsx 7 Fdi=l=d], Ethephond A
25133 (Blackman, 1961 ; d' Auzac, 1989),

2| g

55 (Yamamoto 5, 1987), 42vl5(Yama-
moto2} Kozlowski 1987)¢) #t+-83 fAbsic),
wgt AYAateke] 243 AU ET} 53 =
E5g dAdow clokg gakelxie) Atk
o ABEAE AN Au, ool gakgheke)

o FA 2 HAFE e} nER FoF ARE
vl pA A 7R g AA"e glod (@A
2%, 1993), B A7 E x5l At e
ek,

CEPAE £uv79 £ Heddd o 5
of wie} vh2 A uh-gshel vlAAH ]l S 4w}
x2 2] |sks 239, 0.1, 1, 10%9 CEPA
& Mel A HFAY Frbe) 8] by W
st2 ARF9 AR HA AAF F71 Frlslg]
i, Al EZE A obdetgl om ) whabAl T F
T wol AW AR A FE pislgdoh, =
g+ 43 232] Wl phenolic compounds®] %%
fr=s ek,

2. CEPA XM2|0 0& 245 $UjU 47

o| 37|19} $+9f W

Table 2= CEPA Al ¥ 55 43g o A
2l peol wWE A7 =v)s} el Waks
vehd Aoz, HeFest Fold4E Ao
A7, 974 9 gduHe] v% Zlstgch, da2T
o] A9 Aodpel A wA, duido] 7t 82
m, 6lgm, 16.4x10°mwsl vbd, CEPAE 10% A

Table 2. Mean diameter and area of a secretory canal of Rhus verniciflua 5 weeks after CEPA treat-

ment?®,

Long diameter of a secretory Short diameter of a secretory

Area of a secretory

CEPA canal(ym) canal(ym) canal(103mr)
concentration
mean + SE range mean T SE range meant SE range
Control 82+5.0a* 50 - 120 61+1.9a 50 - 70 16.4%1.44a 8-28
0.1% 98 t10.5a 40 - 180 60+5.1a 30 - 110 22.3174.17ab 4 -66
1.0% 115+15.8ab 50 - 250 76+8.4a 30 - 160 35.4+8.92bc 5-132
10.0% 140+16.8b 40 - 310 99+8.8b 30 - 200 53.8+11.12¢ 4-145

Values are the means of twenty replications +standard error and range.
* Different letters within a row show significant differences between treatments at the p<0.05 level by

Duncan's multiple range test.
?Treated on June 16 and harvested on July 21.
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2stde 4% 77 140m, 99m, 53.8x 10°wre.
2 FosiA ZFrhsleloh. 10% CEPA A=A A
o F-2) T Ae iz ol ula 3.380 Z7}slod,
2.8u9] AN} F71E ok AR Yxsle]
th, 9 FAZo) wizA EdshdA, Y= =
off 22 @7)e AAF7} Fo] YT, o
Zog i = AAT AHew 777 £
ARFrL Bxsled FE e gol AR ol
Afp7t 2714 A4 0m A= BEH 60m
7R AR A g e gs]e] A
300em7h2] #%7) wjel Ao nelg),
Su5-o] Ao @v)= FHYFow J)-
80um(H & 57m), 2Fe 2= 40 - 160m(3 T+

90em)al Aoz BusHded(e] ol A,
1992), o1+ & A HAF 7o AA7

Ar)e} vl Ll

Table 3& CEPA Az % 55 7347@ Hol A
2rEe wg gddG AAL F5 ) A
2.2, A=lyEr}l Folds= 2‘2@1%«1 A
Z7kskgdck, x| weE g Adp 5
5.9 /i, 0.1%, 1% %9 CEPAE
Z3ld-gs e 47 6.0 /mi, 6.5/ w2 A
A yErl 475 fFoshA Fohstd e, 10%
FEE A Ao HE AAT $E 4.870 /o
2 zZrasigdeh, oldd dAe, 10% 29
CEPAE A=zt #A$de 99 Warst v
FAY 3RELZ e HAslgEd, S
2o Ay £ 8. 1/wE e AFHc
wokAl e, SR} ou] Ko ARF g7} 2z}

2 e ode

ZH 4,470 /misk 1.8 /r 2 A RoZ 1vjehyg
7} wWEelch, zevh $ubE g A i) Ad
T ¢E 35 F 4.0/ wE, d2Fre 2.5
ol Frhstedch, webd o] g WD i—J
A 2 Aigchd, CEPA ANe vx7) ¥
T2 ANF F £ Frlsle], Ao SMP
o] Zdjol °“.}° T Ao AtaEd,
v AR = e 5 - llﬂ]/mm’i *&
A549 9 *M%?é ol we} Welr} iefsirlm
E3 (el E -9 Add], 1992), ol B A
ol TaAY dze] AT £} o HE
o 2 st e,

3. CEPA X2j0i m& LR +ulia] Y
sieaty B

Fig. 2+ 10% CEPAS A=dt % 35d 77
F HAFHZYE Sen o F9 YA B
drldos fAP Ao WAFA AFg ¥
AelExck 20 o) Fxich, wHAG AY7
T 2 Aolrt Yy, ¥AEF A9 AYTE
A5 b wotew uFor g Adp
7l AAR FE HoAve AL ¥UdF 5 gl
A,

i@l Aol 2l AUF Foll viXE FR
T 82 AT =279 £ AR dHA
kel d$-oF FA, 1992; AL 5, 1993).
1 F o9E dEer A3y A Jqdd
Al A AT Fellm Z o]} gl
oose) FAZE FotE] wEe] A AdT

Table 3. Number of secretory canals within inner bark of Rhus vemiciflua 5 weeks after CEPA

treatment”.

CEPA Part of Number of secretory canals per mr
concentration measurement mean* SE range
Control all parts 5.9%0.18d 4-8
0.1% all parts 6.1%0.16¢cd 4-8
1.0% all parts 6.5+0.22¢ 5-9
10.0% inner part 8.1+0.23b 6-11
middle part 4.410.23e 3-6
outer part 1.8+0.10f 1-3

sum of three parts 14.3+0.37a 10- 20

mean of three parts 4.8%0.12¢ 4.0-5.5

Values are the means of twenty replications T standard error and range.
* Different letters within a row show significant differences between treatments at the p<0).05 level by

Duncan's multiple range test.
* Treated on June 16 and harvested on July 21.
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Ontro
Fig. 2. Effect of 10%
CEPA on develop- o

ment of inner bark

tissues. The trans-

verse sections were

made at 5cm above s

the treated zone 35

days after treatment.

Bark thickness was

more than doubled

within 35 days by R
application of 10%
CEPA on stem.

Pe : periderm,

Ph : phloem,

R ! ray,

S : sclereid, CEPA treated
SC : secretory canal. Scale bar=250um

Fe Frteteg Adg 2 F ode FYol
Aty & F glov A7 =77} HEFoR
2B @A A A ystake] Frigbea A
o},

CEPA #gstg & o, 13 7 3(cortex)s} A}
oA E e 22 94 A(dilatation) #Afel o
oy}, oleldt == 3 ak(dilatation tissue)> W
Alzzlo] HEelx AT Wakdoe]l glolA = A
o2 °-J 4 gle}, AAEA-e olz 29 (thytido-

Zog Re|Ex| odsta, ¥3o Eeol Ui
D]-. w3k CEPAOﬂ o s} 5134 Z(phellogen)®]
Fado] e FAg 723 (periderm)o]
Aol qlgdch. olaldt AL HEEUF-(Melia
azedarach)l CEPAE *elslgl-g dx vz}
2|3 4 (Lev-Yadun3} Anoli, 1992), <l€le] =
APA 2 Ao A HAd Ptz T2
22 F&2H7},

CEPA A Aol Al¥e] fAH 27t whdsle

.:_s" S
&

PP

PP

s
Contro CEPA treated
Fig. 3. Effect of 10% CEPA on phloem parenchy-

ma cells.

The transverse sections were made at 5Sem
above treated zone 35 days after treat-
ment. The phloem parenchyma cells of
10% CEPA treated tree were well-
developed and closely packed, with large
intercellular space. In the phloem of
control tree, Parenchyma cells and sieve
elements were arranged in orderly.

PP : phloem parenchyma,

S : sieve element, SC : secretory canal.
Scale bar=25um
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o] 4<%, 1993) "c}ﬂ% o Ao g HE A
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24 A=z, dil G5sEd 3
%59 7152 Ast=r] dFolck(Aloni®} Zimmer-
mann, 1983 ; Wolter®} Zinkel, 1984). CEPA-l
2]g Az ubdtel] g A3 o2, Robnetts}
Morey(1973)3= Prosopis julifloras) ethrels ]
g As W I &3 13 AR B ope
7158 st 9e 23 ARRERFAAAE FA
29| whde] Exdvls B33t vl i},

Ray =32 34 E3lo)F 22 CEPA
2 A% 2UFEY A, rayE: 47t 'rﬂa]:l"«]
38 1'2&"‘“1] whale] 2} Fof A= 3Zo.
=4 5 4 ‘il?d‘%(Flg 4). °l

F(Yamamoto?} Kozlowski,
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R
a
R
Control CEPA treated
Fig. 4. Effect of 10% CEPA on formation of phlo-
em ray.

The transverse sections were made at Hcm
above the treated zone 35 days after treat-
ment. The phloem rays of control tree
were 1 cell wide, those of 10% CEPA
treated tree were 2 to 3 cells wide.

R : ray. Scale bar=100m

19879} -Fv¥(Yamamoto 5, 1987)<l4 %= &
ZA=9let, Yamamoto S(1987)2 LEu}F-ol
CEPAE AzsledS o, hz2T9 rayE: 57} 1
Add wta, MeElgmrt FUMEeE ray: S
MR ZFrbstgda Rag Adbel dAEkyg
o}, ellA <dgg vl o] CEPAE Aelsld
PFAF 40 FXH 7 FAYAH, 3
AEeRNe] AAARY Hu|zAE FAE)
A3 FxAe] w2 Yoz Yo ofs vy
384 59Fon o Ha Fggolstr] dfo)
gt Azt
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2 3gch(Aloni®t Zimmermann, 1983). Digby
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