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7 UDO  sieve-tube element

(W-I_)  ~~~~WUJUTIUAW~  sieve

Colilpanicn  cc:,

plate



Ca.

W.

K.

Li.

Reducing sugars

Sucrose

Nitrogen compounds

0.72

0.38

0.95

Traces

0.57

199.94

0.69
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3 . 1 Carbohydrate

$&=?IL&I~~~~IJ  phaoem L3UU?fl carbohydrate LhXJlN  so%

n4au1nn;1 2;l  r5l~n~ud?u~s~nauYau7%~~  ,~u;ld?uuln~~JJ4~nau~~sal5n~n

carbohydrate fo~u~u‘l.~~~~~uirn~~ta~~~  phloem &r$iu\r  carbohydrate

n"a  90% na~nl3nrl~ei-jnda"l~Bu~nC~~un  LL~~~~~;M~~uu~LL~~~~~~~~~u~u~~  phloem

a'l  r&1uhldl9i  glucose Ga fructose LLC;LPSUS~II sucrose. Zimmermann

(1957;
"

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ phloem Tlaui%%ihh  1 16

%ri@i uuki SUCrOSe  PUdk7NqUqn  U~n~?n&mU;l~  raffinOSe

(trisaccharide),starchyose Ctetrasaccharide)  bLIZ  verbascose

Cpentasaccharide) L'k~auud~wa~swsa%u  phloem Bn&v

uaz amides Lhwills~nalJIuTn~  b9Unda7U14”A419NU~~LSU~?UUln  alsd-i~noll

~u~flstoudfl~?~nu~na~s%~”  a151du  glutamlc  acid, aspartic acid,

thiamine, alanine,  serine, leucine, valine, asparagine uaz glutamIne

a7s~~=flo~lu9~4tsud~s~~~~~u~~~~maa~a~  phloem u”ti%llN  L&l&l  ds”illNYEhl



4 . Direction of movement

r4iai?uunnl91P~ou~uo~~~~~gu  pholem oanIGi&%

bidirectional movement uaz lateral movement
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%ihk% R-JlU  L+J &I

Soybean 100 Vernon & Arnoff,  1952

Sugan beet 85-100 Kursanov ctal, 1953

red Kidney bean 107 Biddulh and tory 1957

pumpkin

1, II

40-60 pristupa  & Kursanov 1957

20-155 Cowell 1942

Concord grape'

Sugar cane

II I,

60 Swanson & El-shishing'38

270 Hatch & Glaszion 1964

84 Hartt et al (1963)
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6. Mechanism of phloem translocation

rsia~nsi~uiu~=;inis7i  L%u\rdis?u  phloem iikl&JlLaal uaz L’II

GZuu'o& Lnfl~;;ini~LA~aU~YaJ~~~~inquo=  riifl~uPutPrniu~ai~~uq~~n~i~~~~

L&J Ua&au u&au ua3in~Su& &n-t5 rfdauT+iw&a  tEt&uPuZimid~uxnn  ih

aTzfnui‘lli;nuiuiuR;(17A’lellllud7\r  1 ~iatuiunisairlu~ai~Pu  phloem a-G

L%U Cytoplasmic streaming hypothesis , pressure or mass or bulk flow

hypothesis, Activated diffusing hypothesis, Interfacial flow hyr;

pothesis, Bioelectrical potential hypothesis uviniiStgiS07aiG

hypothesis ~~~w~ul~natu~un~sair~~~~l~~~~n~~~~~a~~~~~mq~a~~~7~
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Munch hypothesis r5uauyflJiui'niiR?l~a~u~~~aun;l  cytoplasmic

streaming hypothesis 1411m~n??uL;79oauy~qiuuI7AIo7na~dn 2 Q-u@  A&C r&

osmometer 2 Eiu  ‘laNU’OdUDUlt;LPnl~;i~lU7AI  ukI;“oaJt&JRxwl  (solute6)

ku7n'  Osmometer A unuL%auaUfunj6unub%attsl~1ya1s~O::~Su~i?3=373  nSa
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,
D

~rld  2 uanad?ud¶=no~uo~Kurnano~  Munch hypothesis

~nda~n'~~1~o~~u~u'I~~m~~~1r;7UUUn7IILh~n~ud1um~n  Munch

hypothesis dokJ6  aua~‘i;~Pu  osmometer A Baisa3dG  Water potent-

ial = -20 bars uaz osmometer C 5~l¶a~aiu5%7  water potential

= -10 bars 01-1  osmometer A UQZ ' 'C guoU9uihxnm3sns 6711~ osmo-

meter ~\ranuouns=nJ\r'7~~Aauq~;UCunUl"R,7U;i  osmorn&er A ii pressure

potenttal = 26 bars riaz osmometer C G pressure potential = 10

bEIS

ax&~n~~~ini  osmometer %3gp1u~q&&  r~iuinaanuu-7-d B u7

~jh osmometer k~aau~~-$dfu  a-wcawwn  ccsmometer A =I z I nfau-lri~
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-.
osmometer C IAtlhJmQaRufi~ B RIaaRaluuRn9;~uami~u  pressure

potential YPJ osmometer n"uaau atu&amazaw-wm osmometer A r&~u

ILIMI osmometer C u"u pressure potential yae osmokter  A ozdapl 7

~~890 ~0: pressure potential uau 0smoniGter C dao 7 l&J& JU"-3Al

AU~XILI  (A,B,c) a$luft27uautpi  ~\rnulLIfl?7ui7~npflPus=uu  (A,B,C)ij&

r&kmrJfi  um&srmo&3a7uauqa~  fb pressure potential uautus  3JUP zi

im~nmo 20 bars(rdu pressure potential ~o&aduO~fla;  A luaau

uan) ?h 10 bars (L&U pressure potenizial ua&hahGraa<  C)

& pressure potentialqp a~=~s=uuadpuR,7uauq~~~~~,~l~u 16 bars

rraaii  L5inkudkrt4m osmometer A ~31lr-h  pressure potential:= -20

bars ~uaa&s:uunaiuaugafi = 16 bars.

q uauosmometer A = J1,+  qp

= -20 + 16

= -4 bars

UQZ osnometkr C ~5ii-1 osmotic potential = -10 bars UR: I$,=  16 bars

J, llau oxmometer C =
Qll + SC

= -10 + 16
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&&a  1 ~9~~?a=a7UPua75a=P7s~lR~au~~~~~‘~u Han. flan uazwa  7ai uaz

F.kYlil D UPlU vesselvnr=~in"Anis~~ifl57=~ua\I~u;IPu~u  GLm&malMm~u

Iuafbua;ilaua  ?imi9ti  osmotic potential Youa75a=a7eSuPudiadRaaR

b-da7  ~auaisa=aiuPur%a~a~sIflua~‘%a~u  1 i%a~n75Iia75& osmotic

. *
potential gan-nfli osmotic potential~a~a~sa~a-iu~uIu  1~51~ rdaai5

” v
a~a7uIti?wi%ain&b ~?a=aiu~ua75a=aiue=0nui~~~% niPnai5a~aiuGmwl&J

w w
wuuati  ua: osmotic potential gf\r8u (aucauau)  ntuSi%  osmotic potential

aa\raisa~aio9u9uafla\t~ilaij;ifl~a~~fl~u  t&m  vessel RilxH;n53JlU  1;1Q!

I%aaa\rtu  pressure potential $, ua~¶ufiiddur~au  1 wn5:krFi~auqaG

BuluPu  itJtiMz GiewGimn  vessel
v I

Fioxtw5n53aw  LYI~  l%aua\r5in  ltlu  ~R’EI-J

fTu uaz pressure potential wa05int73zLMub+au  7 wn5zA~Gnfl-2iu

duqa;ng\lillndl%aZIaUPUua=5in7RIrU;i  lRudu&  pressure potential ya0Iu

ezifii~unil  pressure potential na05in  usu~uiuli~~i;u9upu~\c~ua75a=-

ais~aJquL%a~aUPuq~ifl~au~~~~iu  sieve tube~57n&Iut5fawa\rPu. aa0 sieve

tube uazlbaYau5in  Kfin-27uauqa&  bum-wfimui~  pressure potential
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6.4 Interfacial flow hypothesis

Van den Honert (1928) 1~nflwaww-k  &potassium-oleate

. *
rR~aU~‘l~JS~M1lU~?tlU7UOU;iKa~ij~nUlUaU  ether potassium oleateT!:Lfl&JUi?

ai?~~&ndu  phloemk&w  Interface XLI;u~flu-~nYu Interface dale
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