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Bhi7] w ol B ATES oo BT A A
71 olA dieks] 8351 048 4= Ut} (Devinest}
Vanden Born, 1991; Kim ¥} Vanden Born, 1996, 1997;
Kim %, 1997). /& &4, chlorsulfuron} glyphosate
22 A Po)3y xﬂzxﬂ Z o]g3lod Canada thistle (Cir-
cium arvense L)Z} W& (Taraxacum mangolicum
HMazz) 5 tpaRZ2E aapx oz UAsled, 3¢
AAE0] AR AEe[0]3) source] 2 R F-E] )R
AN Ao 52 o Ao} sink] o2 $AI8}H) o]
gl = A7l A Z2AE He)steiof gt

A ZA WA AR o]} sucrose)d] source & 5-E]
sink22] ©]g3g 2 (1) source?] §-54) E(mesophyll
cel)ZHE A8 A-Hb4 E(sieve element-companion
cell complex ©]3} A2 AAXLAA (phloem
loading), (2) AFW A Az o]8 (long distance
transport), (3) sink®] o 2 2E symplastiﬂ RIS
39 (phloem unloading)©. 2 FE& $-9lth A9 Uy
7o AEFolA o]y FIA ’&Et sucroseo|A|qh, &
- 2] 5E& A& raffinose, stachyose, 2-& sugar alcohol
= GA] o8 s]= Zlo] ¥HE AT (Turgeon, 1991).
BHANEY] ARFAZ A2 BT @AAA Lol
AEL FgA o] apoplast A7) (apoplast
loading mechanism) (Beebe®} Evert, 1992; van Bel,
1992), symplast 2 #}7]2} (symplast loading mecha-
nism) (Kempersﬂr van Bel, 1997; Turgeon¥} Gowan,
1990), &-& apoplast-symplast FF A A)7|2te. 2 Tl
o dAdchs Ae welx ok AhAE Aol Al
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symplast AHLAANE 3= Aoz BelA ek e
A Fo|3 AxA S HEAY olPZe= TF sucrose
o aANE dAEA gt (Dewey$ Appleby, 1983;
Hull, 1971; Rioux 5, 1974). o] ¢} & AMAEL 33H4
AT A ZA G ARTFAA, AAe o], T A6
o] 383 dAsHAIE gthe A& AlAket] Foh A7t
A o BIGAET A 2A o o] Aolgztd tiEA =
B A7} o] FolA 1 §hA] YTk

=l 54 FFANET A 2A Y A HolY 7%
S vl B3, &% AlZA 9 Aol ALE At}
= Stk ojg g HHd FHHEE AAREL AA,
sucrose®] A|Fo|d 71&o] #Ag AT, A, A A<} F
ke Aol ae Aol A, A, FF AzA
Azols) 7)o Bt A7ueel ARo) ele] Araa
2} 7.

| ZENE Mzl I

of YAl *'éﬁ} T7W 8%
sucrose?} AAHEAT) ol & F md 2
2] 1 sucrose:= ©|3 3 %—rﬂgi 4dHA vt (Hawker
=, 1991; Kleczkowski, 1994; Stitt$} Quick, 1989;
Sonnewald &, 1994). o]&8 & E<3HE2] sucrose= YA
59191 source?] GEHELZTEH A TS AA sinkZ 0|3
Hed, 1 o3& source-sink7te] AzAgor 2AH
t}. Sucrose?] o|3jdl| FoJdt= B A, IAA 9
ClE7ke] Bl A5AE-0 7 sucrose?| ©]PHEE o]
aj3l7]= ot 22|\ sucrose®] o]dfol] ek AR A}
AEo] And 200\ Bt F-53] LRG| o] ol H3
ojglel F-& AR ol HolAlth

Sucrose= BHAEZHEH ATz HAd T o]ai5]
=), 1 °o|3g & AEUFIH (osmotic pressure flow
hypothesis)2 2 AW @t} (Munch, 1950). Source?| ¢
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Fig. 1. schematic diagram showing apoplastic and
symplastic phloem loading pathways. In both
cases, the cross lines between cells and short
strips between the sieve element and
companion cell complex represent plamo-
desmata. Arrows indicate the flow of
photosynthate. The density of dots in cells
represents the photoassimilate concen-
tration. Redrawn from van Bel (1992).

FALZEE AB7A sucrose?] ©]FE apoplast T
symplast 42 & uw} 2t} Apoplast Ax) 7]2bo| wzw,
AFAAZAE Fot] FHALREE A 2-
AZE Boto] A/ ZA7A ©]FH F apoplastZ £5
Hoh (2™ 1). Apoplastol] #3H sucrose Ao 938
Akl EA)8te G A -sucrose FE-E A (proton-
sucrose cotransporter)el] 2|dte] HelA oW LT g4
o2 AHE AR HTE (Bush, 1989, 1990, 1992: Gallet
%, 1989; Giaquinta, 1983). Sucrose?] A& Qg A&

sucroset

We] k2 sucroser= source ZHE] sink7HA] Az o
%/\]7]“5 '%J_E():‘Ejl O] %E]' Slnkoﬂ E%lﬂ sucrose Z] é':;_(:]'

o7 YA} 3¢ AAFE2E, sinkl] sucrosed EEE
source®] H|3| Atha o2 Yo}lx]| A ¥ o] source-sink7tol
£ sucrose 57|87} EA3th arjpg A EAY)
A sucrose?] ©ofg-L sourced|A]2] sucrose MAHsE
sinkol| 49| sucrose At &2 A5 utet J¢F&
Al At} (Giaquinta, 1983).

Apoplast 2 A7) 2o tigt Bl FAEZE GEAE
St A @Atolol| &49] 9% A A A AK(plasmodesmata)7t
Z8tM (Gamalei, 1989; van Bel, 1992), %4 A}-
sucrose 3 ERIALEC] 93w FH o EA3F
e € £ 4 99 (Giaquinta, 1983; Warmbrodt %,
1989). Sucrose”} apoplastZ °|FH &= Aa e A5
A A A, ABAAA T A fEHE A
o] 714 F&Aolg)e} At} Beebedt Evert(1992):=
Morinaca arvensisE 7VA 31 g3t AT A] sucrose: 4
FAZZEE AH ZA7A] dFAAZALE B3] o)F
H % apoplast® #2511, T}A| apoplast2 28] AThi=
THET s AHEE HAAT. o] 2L AL
Morinaca arvensis7} apoplast Z A 7] 2H& 2t 4] Eolg}
T A& A% & 9AY4E(van Bel, 1986)7 %
A 4 B(Fisher2} Evert, 1982)E-0] apoplast 2] 2] 7] &%
Bt e AR d7e 2 Ruas o
g 22 ANEZFE, E3] Commelina benghalensis (van
Bel, 1986)%} Amaranthus retroflexus (Fisher®} Evert,
1982)cll 4] YYHAAZAAL R} KA ZZHE ABF
A2 245 ZolEthe 4723 apoplast AA)7)2H&
olf FgatA FHishe TAIt A< LEd FAA
£2} A E(transgenic plants)E5 ©| 83 ATAAER
sucrose7} apoplast Z A 7|2t e 2 FFH o] DAt A
AL FwAsy vl Apoplastd] £727]9 invertaseZ
ARSI suc2 FAAE Zu) (Sonnewald 5, 1991),
Aarbidopsis (Sonnewald 5, 1991), E71E (Dickinson
%, 1991; Lerchl & 1995), 24} (Heineke &, 1992)9]|
THA 7S, o] & 2] EH| A& sucrose?] A|HEZ A 7}
A8t 13 Populus deltoides (Russin#} Evert,
1985)%} ¥ (Kuo G, 19747 2 JEFEL G5HX
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ERE A#7tA] 9FAAZAA Y] et A FolEA &
o olga APAnEe 480 T24 O
7198 = EE2H, B A& o= apoplast Az 7] =}o] £
U3t sucrose A A 7] 2to] ol A AlAMET (van
Bel, 1987).

At 30c]\d <t apoplaste] £2|3l= sucroseZ A&



FEAE ) A 2A) Q) A o8 7| % 3

Y2 o] BA)7) = 184 Sukx}ol ok 2}-sucrose LE-Qul
Ao} A wrelele A7) Bl ol Foixch 2y @
o

AR 9] ATFAAEL P o] FEutaie] B

SEUAls Rotn vk WYEgd A7 g nlgoz 93

Aol M Z23 Gild = 62kDa B2 (Hitz 5, 1986;
Ripp 5, 1988) 32 42kDa @2 (Gallet %, 1989)°]
FdA-sucrose FEHIAL Aojghs Ho] FEHUA
o 43 A F23 g WilA S western blot 319
< 7% antiserum-E 35-50kDa Alo|o] we Tl =3}
Aae-S doZ 3, & gel filtration peak 2 5E] AR
SDSo| B E ghulA o] =7]i 30-100kDac] AT} (Li S,
1991). &< Frommer 5 (1994)7} Borgmann % (1994)
2 A9 HAke] source ZHE] 353 YA o)A
sinkol| M= WA A ¢k 30-55kDa 27]¢] thildo] &
S wAs) o3 g A7AAES FEet] 2 o,
FAb-sucrose FEFRA} 42kDa @AY 754 o
Ees AR itk 2y o] FE-RkAle] 383 4
AE B9)7] HalM e o B2 A7) o] FolAolit € A
|
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Apoplastoﬂ ZAJ8= sucrosers Aol EAI3
Sl e FEE Rl okt
?ﬂxﬂ‘ﬂr g o 2, 9| F oA FFH “C-sucrose
SAEZ F94=2) Madore g} Lucas, 1987). o] 9} 2
AP sucrosert A EAUS 1 o 229 A
2 4 Sloe 4L AN Reolth 484
-2 53t sucrose?] ©]FL the] 3714 7]
o 2 & ity & %8 Kpassive diffusion),
A& -9k (nonsaturable, low-affinity carrier)dl| <]t
5, 184 FvtAl(saturable, high-affinity carrier
protein)o] 2|3} o] Fo|t}, FEEALL Wt sucrose %
ztoldl| 71918+ B ¥ 3l(nonsaturable), ¥ &4 (nonfacilit-
ated) o]Folm, A8 N}l 93t sucrose?] ]5—0—
=242 GARTE o WaA o] Fo)A| 7)o faole
Lo JEe wE Aoz gudt. AgA OHPx}b
carbonyl cyanide p-trifluoromethoxyphenylhydrazone
o= o} wizkel whd, p-chloromercuribenzene sulfonic
acidel| & FH#AQ I Bt o]} 2 AMIE A
2 9k 9J3F sucrose?] ©]F-& w43 Eato] o
g A& Yepdth Stanzel 5(1988)& A 84 2kalr}
ool EAjatn, o] HkAl7} sucrose 0] =g =73}
channel & 714 ghiz el 7o)

rEa
2H= kA7l v ATPased| ,]oH 7] olg

= oy
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Fig. 2. The apoplastic phloem loading model.
Carbon dioxide is reductively assimilated in
the chloroplasts. Triose phosphates transport
out of the chloroplast by the phosphate
translocator (a) and, through a series of
enzymic reaction, sucrose is synthesized in
the cytoplasm. Sucrose is stored in the
vacuole or it moves from cell to cell via
plasmodesmata. Sucrose is released from the
mesophyll in the vicinity of the vascular
tissue. Apoplastic sucrose is transported into
the phloem against a large concentration
difference by the proton-sucrose cotrans-
porter (b). The thermodynamic driving force
for proton-sucrose cotrans-porter is a proton
motive force. Redrawn from D. R. Bush
(1992). Abbreviations: TP, triose phosphate;
Pi, inorganic phosphate; ATP, adenosine
triphosphate; ADP, adenosine diphosphate;
A 7, electrical gradient.

oJEste] 7t FEV)E7]0 HaAd sucrosed o] FA
Z1 4 91t} (van Bel, 1986). Sucrosed] W7t o] F 2 ¢4
sucrose$} FAA7F EA Sutzio] AdH W, 1 1A
FukRte] 7L g o] A sucrosedt FAA7L A
Z Z2%E "ol uhjH o g2 HEy e Aow g4 glirh
Sucrose-%A A} ZE2-L-HkALe] AAdld| 7915+ sucrose
o Ay AAE 498 Hgos ya gu. 2,
apoplssh Akls] A 718712 e P o
& (proton motive force)o] sucrose’} &
sto] AANZ o) FH = ot A 3
d 2). H2¢ dF2HELS v A %‘ﬂ%“] 434



2ol BAEM, FA FE L 2 j9)e] pH o)
o 4713 zol2 FAEE AL ¥oiFy 9t} (Bush,
1989; Bush, 1990; Willians &, 1990). 932 9]0
BAE FAL utE o] sucrose- YAt FELu J12HS
2 Avsta glths AME ZEutAlA AR A A
2 H (positive valve)Z A 3817 YaliAlE YA} 3
TR e 23E shojol ke A& AAKIT (Delrot
9} Bonnemain, 1981).
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(sieve tube)¥o] TR 11, AL 20] WHo] Atk A&
- 7 30T (van Bel, 1986). H]$¢ AL 2ol S2i4Q]

840} AMER232 A ¥(vascular parenchyma cells)
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ko

ool b

T B dRFAZARE AFH k. o83 A
54& 7 485l YoA sucrose?] ABEHAE
apoplast AA7| &= thE Aolghe o] A¢e Utk
Z, sucrosev F2% 0 2HE A2 4717 EAAAAE
Z3to] olgdt). Symplast A7) & B ZA=
Cucumis (Schmitz %, 1987), Ipomoea (Madore 9}
Lucas, 1987), Coleus (Turgeon3} Gowan, 1990;
Turgeonz} Wimmers, 1988)9} & P A E o] Zul
(minor veins)ol| A A& A WAL AR (microauto-
radiogram) © 2 RE] AojH ). Sucrose] symplast 27}
€ A9 U3 YH(one way valve)Z ZH43h= 93
AAAA] 7)50] A olghe Ho| AE T} (Delrot,
1987). o] &3t Aok A E-4) E7} sucrose?] o] F& U3
AQAASE BA7IR olste] xdEhE e AR
t}. 22y apoplast ZA)7]12te] Wd 3= @e] symplast
AA712e) Nde 93 HAoge AHS & 4 ¢
o] 2 =Ao] 53 It} (Turgeon} Beebe, 1991; van
Bel, 1987).

AEE Alolo] A2 T2 sucrose AA)7)2HE JER] =
T2 GSAZETH AWR 9] dgAAA e &
A9 o] F ML de AT T2AA B,
223 sucrose®] AFWAA ] Bzl ALEY P

A 247t Aold & 9Tt (Gamalei, 1989; McCauley
9l Evert, 1989; Robinson-Beers$} Evert, 1991; van Bel
<, 1988).

SA A vlet Zo] A Thllol A E sucroses Bt
o ot A#E wet FA o] F(long distance
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tansportyS ) Hk shetd 3 Aelshy 97Ass
o w2 sucrose= A PO zREH JIAAAANE E3}
of AH#AE 22 A E(vascular parenchyma cells) &
symplast 3}4 (unloading)® Av (Ellis 5, 1992;
Giaquinta, 1983), A #2025 € apoplastZ apoplast 3}
Z = A} (Syndonia Bret-Hart9} Silk, 1994; Wolswin-
kel, 1987), & apoplast} symplast FE31Ht= A
o] Bra| At} (Patrick, 1990). Surose2] apoplast &} 7] 2
S A% FA ZFY TAY S5 Jae A W
7%t} (Syndonia Bret-Hart®} Silk, 1994; Wolswin-
kel, 1992). H] 2 apoplast 317 7}2+& sucrose} A Ho.2
5E apoplast® &€ ks 4> AWstn YA T F &3}
A oAx BdA FEEHeAs A%stn JA Eah
Sucrose’} symplast 32 H T S5 AR 9
(Turgeon, 1987), ¥2]A ¢ (Giaquinta, 1983; Grusak %}
Minchin, 1988), ZA#}2] 3|7 (Oparka$} Prior, 1988)0]
A Ztol & 4 9itt. Symplast 812 7]2H2 X #3% sink Al
FALold| sucrose®] FE7|E7]7F EAldTe F& AIAt
3t} (Patrick, 1990).

1. EetdAE0 H=H|C| 0|3l AtO|A

A Pola A|zA 9} BFYNEY F
FHEL AZAEY Aol tha
A qF B A Hol el 2]
w331 itk (Devine, 1989; Dewey ¢ Appleby, 1983;
Hull, 1971; Gougler®} Geiger, 1981; McAllister9}
Haderlie, 1985; Olunuga 5, 1977). Phenoxy #| %A &2
A ol Fele BB olFHG FAFE 1ol
Z3 9t} (Rigitano 5, 1987). Olunuga %5 (1977)& ©]
A go] H2ld 2,4-De FFAANERTE =gA o3
AAIT, 2,4-D] o|FHel = FEAIE o|PFH 9} &
Aptthe S Basiith a8y Assh do 24-DE
A3+ 75, T2l 2 0|39 2,4-DY| ¢ FFAANE
o] o3t Hlmste] AR At o) 22 AFE 2,4-D ©]
o] o Agtagle] AEsidthe A& AAkeith 2o
A 2,4-D9 Ago|dH FALEE AFEo| He(van der
Zweep 1961)2} Canada thistle(Devine, 1989)c = 2}
Z} R ¥ )k van der Zweep(1961)& B8] (Hordeun
vulgare L.) Yol glyphosate®} B3t AHE0] A2 H S
B, 49 AdFdX e FFAANERD T B 4
glyphosate7} 7A¥ ¥hd, 99| 7| Rl A& BFAJAEE

Aolghel] Bg AT
ke Abel7} 371
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Fig. 3. A schematic model showing the phloem
loading of herbicides. WEAK ACID HY-
POTHESIS; The undissociated herbicide in
the apoplasm can readily diffuse across the
plasmalemma and the herbicide can be
readily dissociated in the symplasm. Sucrose
is loaded, by a proton-sucrose cotransport
system, against a concentration gradient,
Water enters the phloem by osmosis. The
increased hydrostatic pressure pushes
herbicides and sucrose towards sink areas.
INTERMEDIATE PERMEABILITY HY-
POTHESIS; Her-bicides that have inter-
mediate membrane permeability can enter
the phloem and stay in the phloem.
Abbreviation: R, herbicide.

o S ol glyphosatert WARTHE ¥ R
ATt olg 2L A FPGNEY AZAV} AR O
Azre s ol ek 4S Arbh

AA R B A7AAE] FFANEY o)} A 2A)
o} o]gof| zo]Ho] glttE A& HelF 3 9tk Johnson-
grass (Sorghum halepense (L.) Pers.)dl] dalapon©] 73 ¢]
AYHAL 2, A2 E dalapon FFAAEC] o] E7
28 uet | AT (Hull, 1971). 281} 34 7))
“C-dalapon Bt} o] g ko] “C-sucrose5o| 2|31
oA LA o9} e ApATE FIHAET A

Hold A A9 ol & Ho FHTAA (positive
correlation) S WEX &= ¥t A4S Yei

HR A& o] A2l¥ glyphosate?] |8 #A] dalapon
o] o} vttt Ayt FRHUT. BFAETY
glyphosate7} 18] ¥ Tall morning-glory (Ipomoea
purpurea) A=A 9l|A glyphosates A4 %ol ¢
Wol dAH v, APPAEL 704 o Bo| @AY
At} (Deweyst Appleby, 1983). McAllister} Haderlie
(1985)%= Canada thistle S 7}A) 1 33 A& oA} o]} &
AR A3E A} AAELS Ao AAH glyphosate
7b Helz olgsE HA oA apoplast= o] g AAE
Axpel BernelA o Be AzAZL BAHALAE ¥
2ru 23519t} o] 2 apoplastZ ©]gF glyphosate
v EHoE oFd & give 2Fe] HEHJUY.
Gougler®} Geiger(1981)= AlE~(Beta vulgaris 1..)
o] 2] glyphosaters A B 2RE FZEo] EHo
ol 559, glyphosate®] A#-EH-A& o] 7153
o= AE #2319 0|9 22 2 glyphosated] |
Fjolglo] $7HEHA o] E(intermediate permeability
hypothesis)& TEte A& AR $0FHA] o2
of MW (1% 3), Bt er AL AxAY A
Hol & EIA S (membrane permeability coeffi-
cient)ol] wgl g2 A Ak 2 TEIAAN S Zhe A%
AEL A FHdM A AHH=Z AR A} (Tyree 5,
1979). A #ol] A AzAEo] A2j59ie] AFoz
HE FE gue] AueR ol u, AZXAEE A&
Ao 2 A A% apoplast Ao & o] FsA A} AHo Y
Bl apoplast® o]g¥ AZAEL A EHLE o]FE
T 3 Ed A WEA olFHE R ¢ olFH
o e B E R AZRAEL AR A =g A
AARE AAeo], 2] Agke] 2| Z2A|gto] Ahfel] o



1. SF52| HT A

FHRANET A zAlQ Aoy A7EaREL B
BT AzA Y olgFer}t ShHEsA XA e dert
s BT vk 1 Zo|H2 159 o|gr]zte] o]
25 7QlE e Aos FEn. BT A 2A <
o2 thx9] AM7HA] 2 AoldE Hlr) AA, F3HAt
=9 0|8l SlojA apoplaste} A TAloloy= Mmooz
BIANES A T (retrieval)dh= A A7} A8}, T8
U AZAE 98 AXY AA N BelA e oF7tA] LR
vE7} glck. E4, apoplaste} A FAlolo] EA)slE Bt Ak
59 AWEAN = FdA-sucrose TF-FHAL] 71550 2
st ARHA S, AzAQ] ABRAA = AxAQ Zels}
A A4 Al g (pKayeh RujAlS (Kow)dl <3}
of AR €t AA, AAN AAE 0l T FHLE AT
oRHE EHCR A ol5HA Eile Wy, Solgt &
2|stetA el A FUFHIEE e AzxAE HA
ek

H &

o]
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.
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ol 3lofAf

Ejof 9l 2}
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BEYNET A Z2A 0] | Told) 7
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A& W BAE oS 22 9
T9] tj/gdo] Hofof drta Attt

(1) ¥4 A-sucrose FE-=HAS] FA = Fald712 33
AR ol Hgol= Ay WA} HelsiA H &)
(Eschrich®} Eschrich, 1989; Gallet 5, 1989; Giaquinta,
1983), 71 534 98& 93she SR+ $AA-
sucrose 3FEHAE & 4 vk H2 FA-sucrose F
FToWALZ Mol 62kDa (Ripp %, 1988; Warmbrodt
5, 1989)9} 42kDa (Gallet %, 1989; Lemoine &, 1991)
T B o] Felsy]e SR dAA] o] thalA
of ZAel vt EA3HA Wzl bt gl FAA-
sucrose 552 HAke] 32kl 24 ¥ AR EE £
A 3tg o] &g AESFel AU AE T Aoz 7]
etk 283 o3 AREL YA A -sucrose FF-Fut

ol
=

(o}

A AgHoz AT 5 e AdA Aol F807)
o199 % 9% Relth. A2 o2l AL AL o|§

ﬁ
A%

3l biorational &l A] 7le] of| 23 sialidase 4] & A
(von Itzstein %, 1993), HIV protease A3A| (Lam %,
1994), elastase #|3J#] (Peisach &, 1995)& & 4 9tk

(2) AZA7} ABf o] AR =dl ofH 2k} Hej s}
=712 doll Aed AP ol AZAEL AT Ao &
Al 41 symplast® 4z ojolrt Fe}. A 24 9] apoplast
E5E symplast20] $H7|2& 1 A 2A| Q) Aol 2

AEA ol A9 o]de] gleiA] tieks] L3t} Atrazine
(Shone® Wood, 1974), amitrole (Singer¢McDaniel,
1982), glyphosateE ¥38}3F thyite] Aol A ZxAE
FEUEE Aoz 48R vk 28y HZ AxRA
Azt diso] 5 ¥ gtk S5 B

A2 A (protoplast)= TS A= o2
FAAZ 732 YUt} (Kasai2} Bayer , 1991). dhue
w8129 24-De] $F4ol 7, E OE Shbe A2Y

- 24-D g0l &9 FEolEelrt vlaleld 24-DY FEEt

2 7P (weak acid hypothesis) 2 |37} 7Fg3lch. o
AP & bRl AlxA o8& AdHet7] fsto] At
5}t (Briggs 5, 1987; Edgington, 1981; Kasai9}
Bayer, 1991; Peterson$} Edgington, 1976; Rigitano -,
1987). Eelggrd oz g Hds zte AxAE
pKa 3-62 At} o9} 2L A A& F o] 23l P&
Zhe 5L 11 Bty A i AZAMIL AE
22 A St (" 3). Al E9)7} pH 33 129] Ao
g Uehll 2z A x8d] EAste it 10% o3& &
HA B4 F e Hlol st FHE EAFT} (Van Ellis
¢} Shaner, 1988). &}2 st A =29 kMg Al
ZAE AR =& pH W&o A ol 23H 1 Az
& Bt o|FHA @] wiiel AAdd A€ g2
¥ 2,4-D gol&9] FEo]%EL p-chlorophenoxyiso-
= W 7+ekA] %), N-1-naphthylphthalamic
FEEA

R @e PAR-SA Sole

= um

butyric acidol
acido]]
(proton-auxin anion cotransporter)o] 23] o] Fo{Xc}
(Hertel %, 1983). 72 2,4-Dg] o] o] gukzle] <) o]
Fojthd, thg SAER] AZAEE o] FxkAE 8l
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Characteristics of phloem translocation of photoassimilates and herbicides

Songmun Kim*, Jang-Hyun Hur' and Dae-Sung Han'(Institute for Agricultural Science Research,
College of Agriculture and Life Science, Kangwon National University, Chunchon 200-701, Korea;
'Division of Biological Environment, College of Agriculture and Life Science, Kangwon National
University, Chunchon 200-701, Korea)

Abstract : The generally accepted idea for carbohydrate translocation in plants is an osmotic
pressure flow hypothesis. According to the hypothesis, a high concentration of carbohydrate in the
phloem of carbohydrate synthesis regions (source) causes a water influx into the phloem. The
generated osmotic potential in the phloem is responsible for long distance carbohydrate transport
through the positive hydrostatic pressure. In regions of carbohydrate utilization and storage (sink),
translocated carbohydrates are continuously metabolized and compartmentalized, generating a
concentration gradient between source and sinks. In this system, carbohydrates load into the phloem
(phloem loading) and unload out of the phloem (phloem unloading). Phloem-mobile herbicides that
are applied to plants are also translocated from the source to sinks. However, some experimental
results reveal that the patterns of phloem translocation between carbohydrates and herbicides are
different. The differences are due, in part, to the physico-chemical properties of herbicides and to
the absence/presence of specific carrier(s) in the phloem. (Received Nobember 5, 1997, accepted
February 27, 1998)

Key words : assimilates, herbicides, phloem loading, phloem translocation, source, sink.
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