
t st+*iS uS*jl Jlals 4+"".J U-ii #
(Vicia fab a L.) dJsll c.rt=,i

r 'dl gA."r

t ri-Jg 6rltJ ca+sl-,,-,,11 CrtX ht'll o*,-,,-ll e d.rlrJl erb

Uail4ll

25-20 :(1) t! .L...JFll c,rt.:ll L.ti.r 'tl+^ .(WciafaDa L.) cJCl c,rtC,,Jc b.t+-tl u.l-t.*ll ;,aic 1,r-.,.9 (J.aii u.Jf.il .1994 .0X^ .r.r.ll

i+tliJl ..!l-uYl ilJ=- ..,-Ie ,l,+.L3i i-,^*.,Jl 
"61-,,-! 

4+..,X! .-,1LJl-9

,6+,1.Jl L#LJ J q;.,r^ E-,;:ll cJ^ts # i OCI 4J+ 6+ ,JS.i ,-J'

.,ll 4-Jr+ill crL=SJ^ll j,.sj H f[" JiS.,l" ,r:lf$ 'U J.$-,;l,

&!l Ljt-^ll +:-: i .+3:!-1 -ei ..,-l-,,Cl l-ic. ,-r-il eJL 
"t' #lJE

.J^lSl .a$ll 
"t' u;tJl .r! o J+ 90-40 J-"I .Jdl crL, J^X

.Alfred) f I'icia faba L.) J-;rill ;* -iL^-i 3 i_'l 1) r,',

.,1-l-,,-1>+ll rJ j;Slj 4i.., .,Jc f5.rsJ ,Jl.i JJ.- 
"Jr 

(1268 .AEC

-xJl: ..,jl.-.^.Sjl di+Ljll; +,p_*Jl .rlyll .Dt-.. r,r" 4ii^^.,-l r.-l;-,Cl

,i-ll .-+-=ll 6J$-- ;r.1i .'',.r-. i-iill ;ilJ;!l .,Jc, ,,-,-iill nl-f\
.,jll 1i^'Jl i.ill ,-.Ic 

-t--i 
.l,el$J .,-;rJl 4+ qr st*i-,i 4..6-G

J-l'ill:.3-rJl ,.jJe ,r;.1-*Yl ;:+ l-S.Ur-iill J1j"3.',,! e. .li1.3

i+^S,.' 1l',1 ,Jl .lEul ,.JrG.t^ aJ3s+ll :lJ ;ll .:Ei;rt;;J

.-i-rill crl-r: i--t-r; .Ld\.- LJ;: eL.o{ U-l:r+ll rJ,- l.-.r- a.U+S
,

4+[I] .-lc l.,.il-.., .t_l_,,C\ s,^is. ,J'-ir L*S+ .f.ll (Iticia faba L.)

.(18).rt-9',Jl; G-SII

)--,rlo ar^_..,J ,,-,.o.i-l rr;l )n\ r JLs,3 .r{ a.-.,lJJl ot-A ,-i\i

t+ rnul *s *f"ll 
"l_:_,,d| 

i:J^S !\r.-ry r,1.JCl crto & .t_l-,;Cl

.ir-r,ri.+ill kt-,i !\r.'r-9 e6:!-,!l3 u,.oiill u=}i.E i;t^c di(..*3

'r''+tf cijl-rbl .rly

J'.ll crLi ;,- -iLi-i aiX .,Jc i+JlXl crrs :L.-,1,1i11 +iii -1

s_.--Jl -1S.-* r)- L++ls .J-.-=Jl -: (tZ0S ,AEC ,Alfred)

. (INRA) .,r.-rJ.ll +lJ-rl

. t. ..

-r3)-a i r -.i .,..L+j dr# .t'.+J+lJl d.^$i :iPlJJl .b3-SJl -2

Crl_gr-rc u# _,Ur+ll ,.:rg )) .'ocl*.bl S i _ll;,- i+_lJ Jo 4+ltj^ 1S#

aJ^L- ;:L) (Perlite) 4;;l+ll a:L- 6e J.o. Jil 3 ar*. :\S;lJI+

.iLJ ;)- Jl.i J-J=^, eil_;'-Jl uJJJJ ,(,f_,,.*:l J^Il ,-}tj

Ls"lt
.-ts JJJ;,+ll !-are u! i,-U 70 J- ,1Sl \j. .--i3J,r-ll ;,-
oJJr ,3!r dIJr * ss .i$l_/l .:\:LJl _t-Ji; J^J \)J)-zIl _,;.-t-Jl

.i-;l; * Jl-! Y .fuxl lJlrrj.-,Ji j J*il..J^!l

.t' r#J JJ+ 64*f .JJJJ+JI ).^tr .Ji O.i-- ul J^ +dl ri',-

r itoll {+F cl)l.i * (-2r-F-"lt) .J-Li dls^L; cr!-6^.11 dit-iijl iiLt

J:Si ,fAll -;l 
r ilf F .:t;S..Jl Jilil J,+J .f.ll (;*., -c.rlJj)

.(8 ,'l ,5) eJrr.*

,7l aY-+dl ,..-o 4jD,c. Ji^ d,;'i.l -,11-9ri -'oirll l\J ,',i*ry

..,r:; (20 ,9 ,l) (AIA) u,-E .Jts-;r; .rq;--,s!l j "rJj-r (17

J.i o,Sr JJr+Jl u).(12 ,6,3 ,l) -Er;-xll; a:-ryJt ,;"L'!l
rt\-.* -ei d-,1',] ct^ e-FS.t-l:r+ll JJiJ..,J6 JS.:ir.,JVl ,si= c+
a^\ ,l rA ';lJl .iirl G css-;r+X YrS -is!l JrJlr .(14) d-,;l,!

.(20 .19 ,16 ,4) ,t'JlJl Jlr+Jl "t'.F+; Jr+

4^,l.** .iEL, dlLi# , rJy;JCJ H$l=ri=f ,',J- rJ,^ d.rtifJl *-9Ui:

a.,,....,1 "'.ll aL*,i..rJri.iJ r jtill-e -l-njl-l JFjtll lg-S*,Jl -ls-9^lltS

l*,\*'= -t* sg-,!3 ratL t \l /a-,,;.+tl1 d--+ll; i-,^lJl -o-2rJl &
.(13 . l0) .r-t\J.+lt /tlUllr eJl-9^ll /cr!*:.^.JS

20:72 J+, (L994) \.ll.iq.ll ql'i.l il+,

.dJ+ill ,1.JCl ,i.r^.^, .i-J,-il 3oJ)tl:i-r., Ui. gUlS



drEul ,'' .".1 rG.J-;rsll .,lE. ,,:iill ,-tr,-! i-itt Ui

6: s.,' l. -f}r sli 4SJ*J i-X-! -2r.lr.1 rJ-9J* t'-15 fr.-l
el".i; J;c J.:i. c+ a1lr f+Jl 'o Hi-ll +_,15Jl .ilI ,1. 1t*E +"S

.(2) (rSy _til! -r-i rl;- crli O.,S if",rff) i+U

t, ..ir 
"r:l.;-c!f 

f-+.,;rr cr[L,ll ,+]x (0.05) iJ.tsu i*ilt+
i-.-3.^!l ,..1-r>ii!l ,-* )t-,tl i..r 4.il"s A..aJl il=-* J) c)-3 r,e<t,

6',1rtj!l *i3 -+sll 6 '+j=ll -,r:r+ll dr &l! i..r le-;3q ,Jd3,;Jl
..-6lx)l ,Jlc,

f+.+ + c, !+L 4t_;r.!t or-r ui JSJI-+ -r-r+Jl c.r-r

6r-iJ +*l$ll is,! j q+l+ L;."i,--i)Ei) r-n-l 6a ..-itj-!l

'.r:t.P'!t

uf-.rf+tl i#,, Lhl1cl

e1,:. )l g. L9 CU*i .,Jlr= .+ ..r:-,r-*ll i** or-f ;pi c.,t,r+L

,OCl 4* e+ _.rJs}i (d/tt 32) iLl--ll crEtsl i:*I .d_,,;!l ,J]c'

"f. !+ c!;-r-ll ga La;s J.i,is F 6lJll .ilr' ,,.Ie +l'rtl u+ O;S

Ji-!l ocl Jl u_,'-dl .-trl "lrsi 
crt ilt _,r..:ll.i E-_r 

ii_l:ll 5_r.
.e.>.,ls+ LilJll ore !6t "!; r rgll

r +,-,ir",rl t,<rr.r;l-,,,o!l u*il6-+i,Jl ilBll ,_iE.-!l cr-r,j

Alfred ui )--3 J-jSl 1263 , it. ll OIS il 'o\,i,ll e+'..1" k+
.AEC -r

+ iJ.lsll dJEl,i$ {.*lLJl 6lJ,ll ,Js i:,-Jl ,--l1el di+J e:

i-:_)ti"..,prl-Jl (J!_.r!l &1l"ll j-i+s I ual-;e!t oJA usl-, .yeL g

u#-.ril &l}Jl J! .rit-.p!t t++,"r -r.Jl (.y6L 32) lLl-ll C-

'ggJ&lt
i-\-,,ill+ *El-riJl ,Jc 4i* ,i ",^ii el*l r"j dJ+J + CJ

.Gql dr)r,-.,J;li ,l,+; L.€# d (f3]t (.yet 2-r l) OH:LUI

&r.UJl 6r oH4ill 6jEu
&lSll crt ,.rt1 6.i- 1-1i (l) Js^ill j i.-rrJsll Ain]l e-j,
.-l-l-r--Jl ^+l e ir-.!.l.-^.l:t ..1_l_l-*+ll Cr (,fl_t,ti .Jl* . Ji+.)

6;.; 6. i+,6.ill .JA elJ- i.S.J d.,i- .,J.il J J-ll ,ri ir3q,ll
i-a3ell .t:_,rr+ll a5 rJi ,J& .iJJ+ill ort d L\-1 .J1 uiE-ll
Jtr:El iS.J ejljjll oi-o JJli,i cDj OiJ .. i i. ll LiXiL. '.r.r'.

.rJdl crt+il Lil-s JJ'. ilts irL Llel* :-*"ZS-0.1,L LI-ll

.-gt-.;-!l J+lsrl t-+ .5 .''j u:iJl ,rl*1 .'al"3 dif+Jl lu ,.,r-.-,,

.tsl-l ul+;J- i/al9 J S-..40-25 ,.1,r.,.t- cJt-Jt os g;t.; JS.t

LiL; esL Llel* I '+.90-40 .]L-ll gn3s .dl-.r_!t etr,)l -il+

2L - \.jl &lr:Jl izUJ lLv

-t-3 i'l=J'^ qsJ'-' i,'', JS .-r3-;N J\. n a-iL;l rJJ+,JCl

f-eL-.,i^ JiSi, t]Er iill Jrr+ olrei (dJUJl r'+ LJJ 2\ ol u\
."' ni .Rhizohium leguminosarum cJJj>LJ ii-i^ll qjsjt+

rJJ+ il-)i J-.L-., .-lr!f L,; O+L)]]l ,.DLi crEul L.ti..

:iiEi^ j*SIJF i3-,, .t' u;:Cl .ij":i t' ,..,;-,1f

(very deficient) ft3 u'-i: .yeL 0

(deficience) r,-it {eL 0.05

(adequate) 4+lt3. 4+ri3 dl LU Z t I

(toxic) i+^^Jl ql+ ryet 8

.(verytoxic) TJJJCI -pre q^^,dl {^lZ

c# c,uJ-9.+ll 19:-is- rJ\3 i tgt+ll gg UJJCI s53iu g.rr3

a-L-*) o_,1_rt63 d.,$l 3.-i dr ailii^ cJi=lJn a."A ut' crL$l

aJ=J^ .-,1L--t-,1Y1 LLJ," ,g-,;^:s.Jl -n-oill el=J,. ,6lJJi 4-3

g;.-l+J C+*= fYl -,1-lr+ll q5-oi=^ .rJl e-iL-bYt (r^lt L-f+ ,JLfyl

.4Jt rlrii*,.,U (jl-,;ri .L!t-.., ,Jr=.) Ll^tSl crt+ll ,,Jc diilJl
.(15) J+ g,.o i.i *oy'l I -t'dianthrimide

C*ll Lrri=-ll +r-3 f tclltJil ,rP,J-rlitl 6JEr.Jl +.r.i -4
,Jl;-;.l 4 -3 i-l=-*) ii.,f,*, -oJJ-sr^ll J-9!l ii)3!l .l=l-Fll j
l-jJJt 

,,l 
rl-, .L (_lL-_l)t i,-l=J^ ,g_,;^-as.Jl -n-otjl eLJr.

.Folin ciocaltou

qFiill ool*i
(rytt 0) iLtJl & ql+ll .t' ,-r:-,;Cl LFir ,rt-t 1cr-rL

.crLr-!l u,. Vsa 62 r'+ (0.05) eLul &: crt i)l g. L; f S r+

H L_ILL crL:lJJ , i J-.' .^+ Jrll u,-iill ,el -r1 cJj*.i

d u'-ill el-r.\ .i-rL-, .6JH.i crpL"1 : Q).s-*!l o)-ul
JlJil 1-;. J-'a+,',J- i#txl a.-illr L*iill 6lJll ,+ {+l+ll

c.,Lii, 
C..- !-.i*Jl i+-*J aA J&J i.,.iA .t;S; i-*-i W, ggo;J

-rr,*,,!t oJ! c-rL; s-ill .+-*Jl ,,"; -ii-lr-r .odl 4*l qj:-F+
i.*$. c-rt-,ill *l"ri 4#L+ c,IJ^j JJd+ dlli .Fl-rr: ,$-rn dIIi xJ
tr;l;,-U LaJJ+ Crl .^,Jl ofA .,Jc c.,;+L_9 ,(e.;-ul e.^S.) i.rr.

. k-.ii 4n].^.rll

# rill alt. ,J; e riJl c].,5 ._lLnj!l J.6L^j J u,-irll t')-H
oi-l e$, olrJ-.*., 4q ktlr J6lx 6r+Jl 6J+i-- ei,i-i- -,pc L;y

-il ii ;l L-kjll cs-i -'^^Lll L-ori S)HS..s*+ -r{- .JS+ r,-l_l_rrll

-3

.W_r_l CrEt-ull



J=
\, q.)

t.'i,
J .rrL;

t.-
.r (g

lrog-

OA
l-g

3oe$

,t ,A
gor

,Jtr- I Y
Y -.-.^ I t()\lclt\adequate I

o Jll ,,r',. **I -Ji s.r..-Il ,J r-;ptn

Figure, ?Jl;#-:fl ;* ;:f.-"1].f"ffiJ #
plant and yield.

il=j"li j jl_,r:Yl C 1JJCI cjUSJ^X t'l-F or, !=4 ,!t Jrr+Jl

e:t-o t/eL (100 28) t*.-9..^ll .,r r+,',J-. TJJJCI ilt -bl Llts t-

. ist+.

qp.r"Li-{ -{ $9 GilriJl J_J=^ll *{ .JrJrJl i-i1 'l .rl

rrrr.,) LJtLll aLU- C^ {-r'* jl:;Yl # 4+lrirll .iL$-,;,.ll 1i"S ,.,+

t/+ (150) ;l qlr+ill .:lsJ^ll d:i^S d; Oi d,6^r qi= (..,;-rr

# d-st+, -o:l-o 
Zl * (64) d 4+.oSJl or-a .Ji , i i L^+ rit+. 6rt-.

.(Ll *32) alrJl r$+.a:t- zl * (148) ,(4L2\ iJ,Jt

e]* rie D I ,D2 J*itul j 4Jr+.11 ta!S-,;-U ;St; 'o:Lel lJ:r
D8 ,D32 CFStul ,-,-s r;.l-i=:Yl j /.1*^,J 4jS1 d.+lJCl 4+riill

;i JS.J ,f,rJl rJJJ-#l ,..1,..- C$J. OJJSi .,Jc crEt ,ll elJi=Y dll.-l

. ,^-o.qll ltA On ,3Etrill 4=ts 
-,,1$-5l.r c/ et+;

A.i,gt-i.nll

)-a\e'o:L+-l-l LFjJ t;"l.,r--! 4+^.,i1-rl .rl-r*.,!l Jo+-l dS+
1.ti3J-o:l-^^:fi .,-i -,..-irjl -,,-l+ s-)*it-r^ -r.,- J\ JiL. JS+ ,rJJJCl

.JJJ-#1 .,.--rc. rr-ii 4l r-r .f rJl ,rj+ll .J!Jl O! r(3 JS.iJl) drUll

Jrr kl .,j]l 4Jr+g]l .iL5_r,^ll Slj *{ (#J JS+ J_er.r +3rL_l_l

Lf-, -++ .f.:ll .ril 4€+ ;,. ;r$ll ,Jl JJ.33 Cll ie rJ. q#
6 dj)l ,Js urJll -,;,.,ifJ *{ cl'qsll orA ff ; r;+3 .crEU i.>

6-phosogluconate dehl'drogenase ;Li5-eJr+Jr crl.-l-f,IsA,s

rlr-,1g.u,-iJl oll.-,,ri .4!r,-!l +.r" JJ+ ex1.{ TJJJCI Oi 16+.f,.rll

r-rl-;r.lq-5,;JSJl u- 'oSlj 4#S.-l+J-3 Jl fr-H.r$l d-!!l lrA 4Jotii

.(17 ,7) .aLS;l.Jl oU :'+iLll lfLi--pj-ill ail= J
J_5,rr a.-ri-l-=ll crLeJiill JSiEJ i.-lJl Lill s-lns Jr.lll t i- ^ ' g!

fr-!+,'',.).. (13 ,7 ,1) l-e31 r', J_e t-)iJl iJ.e ef rJ_rJCl _l:r C
L-c- jS \5l1 

t ', ,l # ,r3]l a.,-'iul ,..lJ+ll C+ ,r{ i*.ul Lill cr-er,c

drqJl .;L+-t e|j;l .Jri 6. .t'lrE Cl crtJJ .,.B^Jl 'iy-'ll

.L[-s..oll ll.,t ty -FJlll Ci-ll lil LJJJ-;-+ll JF-irJ .,JI i- lSt i
.(2) JISJI

Al fred

li
eoE3Eae3

/Dt
DO.6

/ D32
DE

borco(rrg/l)

lJtgt T otJ-r

2A

Dayseftcrgsrmimtio $

*t+.,)l e+ ry

I-)
?r

;'f,
L5t
5 ..t
55

P

at3

e3
5 : s@)- /'- _,- _/: _5 ,.f./,.,r7

= 
lrYr

Utgt'1 'rs?

268

-,/ J6
/ r)',

1, 3@

32m
lcn

,//D2
DI

Dals afler gc 
6 boron (mg/l)

.=,t-d,)l -r rr. 
e' ,*-' tJtCt'l 'st?

;rlll O-" O-.Jl^ll ,# , j-. ) rJJJJ+ll dr JCI c.,S Lgjs-o .1 dS"i

.(a-i\Jl

Figure 1. Boron content of broad bean whole plant (ppm in dry
matter).
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Table 1. Effect of boron on the phenol content of broad bean leaves (mglg DM).
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Abstract

Al Mohammad, H. 1994. Diagnosis of boron deficiency and toxicity in broad bern (Viciafaba L.) and its causes. Arab J. Pl.
Prot. 12 (1): 20-25

One cultivar and tu,o pure lines of broad bean rvere grown
in a nutrient solution containing sir different boron
concentrations: 0, 0.05, l. 2. 8 and 32 mgl l. In deficient
plants. plant grorvth was reduced: the young leaves remained
small, wrinkled, thick, deformed and yellowish brown in color;
irregular chlorosis appeared between the veins before leaf
abscission: as the deficiency progressed the terminal growing
point died. Flower buds were shed without opening and black
spots appeared on the rare developing pods. Symptoms of
boron toxicity began rvith a yellowing of mature foliage,

follou,ed by, a marginal necrosis and the leaves drop
prematurely. The necrosis and browning of tissue caused by
boron deficiency and to.xiciff arises from the accumulation of
phenolic compounds. The boron content in the rvhole plant was

closely related to its concentrations in the nutrient solution.
The optimum boron content for mature broad bean plant was

betrveen 40 and 90 ppm.

Key rvords: boron, deficienc),, toxicity, board bean, phenol.
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