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ABSTRACT

Two e\periments rvere carried out ir the plaslic houses o[Ll-
Bosaii! Protected Culti\ation Unit in 1998 and t999 ro stud) ihe
response ot' s\ll}et pepper planrs to bio-fertilizers. i.e. local media.
Microbein. Phosphorein. Phosphorein - b;ogeifl (t:l) and Biogeirr.

Data indicaled that all bjo fenilizer trcatments impro\,ed the
Iegeralive groFth of the plant compared \rith the control (no-
biolertilizer). Plant grot\lh. expressed as fresh and dr! weigh! conrents
oI plant organs, $as dte highcst $ith phosphorein + biogein, lollowed
in decreasing order bv microbein, phosphorein and lastlv with
inoculation b) bcal media. Imit yield. average tiuit $eigh1 and rumber
of fruits per planl \rlere the higtrest ,'vith plants inoculated u,ilh rhe
mixture of phopshorein + biogein, follo$ed in a descending order bv
miorobien. phosphorein. biogein and local rnedia. Fruir chemical
composition sho\\td its highest measurements ol N and Zn \,!ith
phosphorein + biogein lreatment. and totalacidi[ with phosphorein.
The lolvest values ofvitamin C, total acidiry. N- p, K, Fe, Mn. Zn and
Cu were recorded with local ncdia treated plants.

Ite! xrords: biofLrtilizers- pepper productian. prL)tected crgriculture .
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I. TNTRODI]CTION

At Drcrenl .lh.rc i' d nrung e\iJ(nce I"rr rlrc benellcial imla'r15

ot LIu-,cdili/cr inoculanl' to i(d crop, llo$(\" i;d'enn<nlion \\'1'

ii 
".La 

a *" nature ol the relalionsbip bctli'ecn bio t'e{ilizcrs

pu.ii.rfudy rfro." posse\sing a slmbiotic aotivil)- and !egelable crops

(Comaa, 1995).' Tircre ii a great dcbate anrong lcienlists aboul the rolc pla-ved by

,r,. ri.r."ieurit;,t p,.sent in biofertilizers in promoting plant gro!\'th'

iorr"-lut'""iig",o" stressed lheir conhibution to Nr-li\at;on' P-or K

."i,tifir.ti."l *lf.,f"* dccomPosition '.etc' \\hile olhers srres: the

.r,^,t..1i, .r Fl.lnl grr*lh moJrl) rnts 'rrb'larr(e' b\ 'u'L hi'_ enrli'cr''
' . ,'r '"i..nr"*'.nr. \,'o\\n ,' ph^'flr"l. ''rLhi'i/lrrr b1'l'-;3

n1., n ,un1.1n.'ru;. 1, i, iurr..tinp rre '^l-Lril'ri pr"bl<nr 
"r 

rnrt''

..r;.. "' ,.,.".'"' Lh< fi\eLr ^rrr' ','Lrblc 'om " bc r(Jdl lor nldrr'

nLrrrrLr.,n lhc o'l"nrrrr' t.p.rl'1. ' l c"rrlinH 'r'r 'u'l' proce$ rrJ

i".,",, "' *^rf,". di"ol!er' I fl-'hee"h lqo- ''\lrc"'bin \'rr"bicr

."'. ,i," .i...,'".,., lJll .rirroPe'r apDli'-l urr \\rrLh 'ore' ahout I I

.t ,h" r..o,rn'.no.d ',il'.1f(r iBcddr "/J/ loo-'' '-' gir*.i" hal high 
_amounts 

of syrnt'iotic and non sr_lubiotic

tocteria risponsiblc foi alrnosphcric niirogen lixalion' lts applicaljon

."Jr.." ..ririt"a rnineral nitrogen b;' :5 9/o ' nlcreases the availabilit)

.it"i;"rt "*.i"u. .enl,anc." ihe r'sistance of pla0ls 1ti root disease

"nA 
,"au.", the en\'irlrnm€ lal Poilulion frofi 

'hemlcal 
feftilizcr

aDDlrcati,,r (Rrrk 3nd Shdfc(k :00{)r'-" -"i.,...,r 
r..irirz.1...,-,, t,.rrr. I\ \'-li\,'- oacerio:-r':J

inrrorrrn:c 'r, rh. ld.( \J-r' ' l.' 1,er'' d I l(lili"ri' lr :r'rr' ''
,,,[i,t,. r,. .r' r r,'n...r,' D rlur '' ' rn"1<"1r r-nili"(r' 'nJ
i.".""r"t .o.r.. f l" .fi'.ct of in.rculation olplanrt $ rrh iu'h bacteria on

,i""i ,'"fa -a producli\ir) *as studied b] lonre in\esligar'rrs (El

N,{et$alv. 1998)
Ii1;li?.tirlrr ol bio-fetilizers thc lbrm lrf \{icrober' ii \en

\l.rcccsslul in minimizjng chemical lertilizer b halfolihe reconnnendcd

,;."';.t newll reilairned soil condilions Reducing chemical

,",,;'ir"t. pfrt' u ,r.u, '",. 
irr uroeerin: ''( _" -o n)( I lrom

.(;;;*,'p,,',,,'", ihe '.1rr'rr.or rir'l'cr 't or''''r"'''r 'rr'' b<'lu'

toit. "tfi.t 
ofail".",,l sirain groupt such rs nrtrnsen firers nutricnt

lrrJliring ,i..oorgrnisms *'hich help in increasing lhe a\ailabilir)

oi.i"..uf. and their tbrms in the composteJ lllaterials aid irllrease
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levcls of ertraclable NPK (macro nutrientsl or Fe' Zn' Nln (micro-

nutrients) (El-Kramany d,.,/, 2000)"-' -'i-r,li 
.,rar, rvai cunied oui to invesligate the influcnce ofsome

bio-ferlilize. treatments on the gro*th and productiliq ofsweet pepper

iir* g;n una"l plu.tic houscs in the newly rcclaimcd :oil'

2. }IATERIALS AND }IETHODS

lu. crpcrimerr' rte. 'rnrerl oLl in the pla'tiL'uu'e'n'lh<
p,,,".,"J , ri,lt,,i." I nir oi llBu'drl)' Behir? I'o\errrrrrred rind

i;;;-; l;to seasons ro stud) the influence of lourt'vPes of bio

i",ii;r*i "ir.. 
I-*"f ffedia (prepared b) the Natlonal Researoh Cenlrc

""ri"iJio vt.rl"rr* Pseudon'onas Ptrrtd'' Bttcill s negdthetiull

;;;-;;.;r;). l'ticrobein (a nitrogenous biofe(ilizcr containins

";r,,i*,,--it "ii"" 
bacleria like,4,,i;oDrrn), Phosphorein (a phosp|orus

ii"i.t ifir". ."^"*.g phosphate dissohers or V esicular Arbus' ular

;;-,;; ";J 
.'li..re' o,cieriar' Biose'r ia n:rr"Jcnou' t';Jr'enil;/''

.:.;,,;;t;" ;,;""-" 5.,,r,or bacrerri ,'i( r-o/'6r'!l / ' Bi 'eci''

,"..ir..i o' ri*r,,. oi rg'i.,t''"t'ar'd a I lmr\rureo'Ph'rsplrorcirl

];;i;;" . ,. .o'npa'.rl r^ rhL conlr'l i$rrhour r'ro-fcnili/e-r o1

n.oo.r. Jarr' ero"'t,.td lnlil \ielJ a'J qual;r\'-'"" 
,i'" .^i.ii"..', ,r .oil *-.' 'a,dt i; re\ru'c *rrh " nH o! q- dnd

F C 3.0 
-,t;;".. 

Soil chemical analysis shot\s that it conlains 1l '6

.r*lr. "f'l'r*, 
i: i; meq./l of Na l l'8 mcq'11 ofCa' 2 95 meq'lL of

HCOI anC 3.46 nreq. l oICl'- ''-i,"t 
"tn.A..nl 

included 6 treannents' ie' five bio-lcrtili/cr

trcatrr,ents and a.onirnl f\ilhout bioje tizer) Bio_tertilizer treatmenls

uer€ added al a ralc DI I kg Plastic house i 1 5'10 m''
"- ';i-;;;"rrt rcierved chemical t'eflilizers according to the

.""ot ..na.a rate b} the National Conlfiirce of Ptotected Culti\aii(

iir-rj"ii"-.' ",J^r; H.adid, le88)' ; e' 3 m' chicken manure + 100 ks

,,'"'.,"i-i, .rf0f ,",.,:o oo \.1 j hd'J'c:t|a rul..?l-o'oLar' I rL'': 0o

P,O r 50l- oora":u r' 'rln\'r'e rl8 o l" Ot lru'i'c'' " 
t"pp., l..Jf'"*' o L'\ uorde' h\bad $ere nlarrleo or l0 rrrd:8

.,r r,,,,i.t i908 .rnd 'oqq rea5orc. rc\o<.r,\e'\ lrr( e\pe-rmenlal

u"r,'n"i',. tr.r" urrung.d in a '"rll(lel) rarrdomi/cJ bloc\ de\rcn $llh

ihree replicales lxperimental plot area was 20 n''

I

L

I

1
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2.l.Samples
2.1.1. Vegctrtive gro*th samples

_ During the vcgetativc groBth period, araldom santple ofthree
pl"nr,.r.,m eacrr rcpJi.are $d" ldker.60 and o0dar.oh<-oianLrnc
Pl"nt lengrn r"mr.,,urnhcr ot lerrc.a-J l,r,rn.he. p.ipta..,. r're.na,i
dr) Beights of $hole pepper platt and irs leaves anj branches *"re

2.1.2. fruit yi€ld and its qualiti
At harv.est time, yield parameters. r:€. f-ruil number per planl and

average liuit rveight., early and total fruit 1ie]d as tons pei house rvere

2.1.3. Chemical composition
\ rdr Jom .amplc ot' t(,) ,iuil\ sa. txr,eI trum (a{. rre-rncr,t

durirr! IhJ l" hanc,rr :g rjrne dnJ $6 5-bje(rcJ ..he d(r..aI.nrronj
of ascorbic acid (Vitamin C) and iolal aciilir] ooorenrr accordingto
1\.O-A.C. (1975). nitrogen. phosphorus and porassium conlenis
according 10 Black (198-'l), Warrnab and Olsen 41965) and Jackson
, I'16<). r<]p(.,r\cr\.

\{icro-elenrents. r:c. Fe. NIn, Zo end Cu were measured usin! rhe.\ronric .pecI.p.,oro ret.1 'pLilro., a.rordinc ru ch,p,.rr.r,o prrrr

Dala obtained in botir seasons \\ere subjecred to srxisdcal
"nrh,i. "nd rre<rn\ u(r! .u1rt.1<J r.tnE- rn( I \ D. n erh. d.,r : o
lc\elol ,i! ril'cd .e dcJorJ;I{ to \neo(.uranJr oLhrdr rrogL,,.

3. RESULTS A]\D DISCLSSION

3.1. Grontb
Tiil:t- (l -t ?) show the glo*.th characrers ot.pepper planrs ar

stages o1 60 and 90 days after transplanring during the seasons of 199g
and 1999 as altbcred by the inoculation of dillerenl bio,fel1 iTer
compounds. Ihe bio-fcnilizers used sisnificand\ lncreaseil all plant
growlh paramerers. growth of pepper ilarls .!ras more 1i!:orou\es
curnpareJ Lo rhr.ontrr . lhe\e Indi E. qLre tflre at uon.. . , o, .no90 dals alier hansplanling Itcould be absrracle.l thatile l.st ptani
grolrih. etpressed as nuntber.6csh and dr.r *cight ofleares aid,lor
hranches rvas associafL'd willl rhc use of phosph,rrcin bioeeln.ln a
Jc.rea.ing ordEr b. rhe irro.ular,u. 

",rn n i. r l-err. b,.Setr .
phosphorein and Iasrl)r bl rhe local media.

,_
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A-JorJinq b lhe oburned re'uhs lhe u:e ol f\o'phorern logether $ ilh

i'.r""i'.:r."0 " 
srrperioritr in 

''l11 
r'eitsh ot "h"re 

plart olrr8,' und

:'Ii;:, ,,;;;..."i,"1 ,c'pccrirel] ror 5laee' of hu a,d qrr Jd\\ in rhc

;f "..#l'i;i. il.;.,,,r "".,'. "n'''* 
n in 2 ''(d'or anro"nrins

,". i'l,lJ','r I ",,1' ti,. .,p.no,'rt "' ,;:i, :i,'; ifi,il]I:Jt ;i
nho'ohoreirr - biogein 'ompared 

t" anr

,r,," '^,...elea.t.'l *e ll\cd pho'Pl|ru' lr"rn rhe 'orl' and fi:ring

:[.,::.]:.;::",;.;"'i"s ir"'6'*"''"- ano ar -rraoi'in ot rr'c'e

,,. ;*..",, i*"'a trri"h""r zone'l'n"'phun' pld)' d drea' r'^le

,.1 .,;,;,;:,',;o ecrr d'r'. on ^ ":" J' .,1:,r:lll'";:] l';::'Hr.id'. \,rr,'qcn al- crrhan'c' Pr"t'

Ii,i",".,,"', ii.. '' 
a' $ell a' rr r: rrrrlrorranr ror rh( nh'ro'\rrrl(rr'

;J,:J;: i'., .. : in,re.^e'rr pra r :ro-rrl 
ii: [,.:'.'"":1i])i,

oh,drred \prliLarron Jl.m''robern l"'nf,o,rt,,r.tn hi.sc, .tirnJc
h,, reniti/er ni,.,uta, n,,.,1.:,rn",.,.,]li,r-i,",.,,',,'.r"*,,,,, 

"..t 
.

,''crobein tontarnr bactcrial straDrr \\n

i1"," l"i ..,.,i,'' urher ;n\(irrgaror' r''rrded d 'irrril"r rcndrrr

i;.,,.,: i";- urr shca, arrd br^-d hLd ' ll \*d! '/ '// uoi on

:;,il:; ","-, 
r.itre.\n. q'r'- I r'r"'|Jmdr')'/'/" :u00'r'J R'/r rnd

Shafcck. 1000 on orher croPs)'

r.2. lotrl truil \ield .rc l^ur an.r <arl) l,-fl ]:,lJT.hle l-l) and hig 1l)Pre'crll tl

r-'iir:l' i.: l""i:; :l :;i.:l:'tt:,llTj":i t;rl,:ll::1i:

;ll"*,;::i:1"" "li:; "; ;;mI'i l'lil:lt i:'iiil
ir lrl: t;:;r:mi:.ri!|:**"{i:r:[: :,rir*:.h rn..,lLet \anJ ln( rc'ull' ' bla rr'

' 'J" 
I "'.0*' 

';' ,(cJrd<d $,itn lfllii :iilli:i:";:l: ::;
r\ oc o( bio-l'crtilizcr lconrol)' I he \uI

;Yj.r].*,",, i'r, r.-".i1'..*''':J :::j,ih:.;.:X"iI'"1 i;"IJ";::::
io I Rt r.rrr,h"usc. (r'r 1";) rrr thc Irr'

rhi b9o) in dre second s€asun

,".t,..",,,* 
"t' "' 

f, lr url' ic'd ^f peppcr' 'h' 'l5t'r '_l"taineJ -c\ cJlcd

, ;*i:,;;:.'"1, '; tar r' rrur ^irota ruit"i.:",,llit:l 
,l;;:"1'

roukl be sho*rr that rhe l$per plants

1

i
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piosphorein and biogein resuked in the highe$ value ofearl]. fruir yield
(0.51 and 0.i0ton/house in l"'and 2",tseason, rcspectively).

. TIte alerage number of Iruil! per plant recorded its higtrest
value (29 lruirs/plani) by usjng the mixrurc bio-lertilizer. Moreovci, thc
heav iesr 

.pelpcr 
fruits. r. ir. I 8j and I 80 g.wcre as soc iared wirh appli ing

the mixed bio-ltrtilizer.
It could be summerized that all i].pcs of bio_tertilizers uscd

sained an enhancemen! in totai and earl)- fiuit yield of peppcr. ln
addjiion. $ ithin thc dilGrenr bio-ftrrilizers. the mixture ofpnopstrorein
rmd biogein gare the hea\ iest rotal and early fhir ),i;ld. On thc
cortrary. application of local modia resulted in the lowest lorat and
carh tinit l,i.ld. These findings rvere slmitar inthe hlo expcrinental
seasons. The high iotal yietd obiaincd iro,n usins rhe rnjxtirre,rihio-
r( n i,c- rJ be JJc ru I re in.r.a.J Jt ,tre c,r malc:t a,,ribure, (ither in
lcales o. brinchcs. I{c$c!er_ the picturc rellected a significanl ircrcase
in leavcs and branche rumber. fresh and dry rvcight if peppcr plarus.
ind its organs leading io a large increase in the production oipepper in
this expcrimcoi. On lhe orher hand. ihc mi\ture ofphosphlrein ara
biogein loge&cr. acrcd mainh in ircrcasing rhe arailabilirr ol
nlr. )Dlroru. J,o r,rrroLcn. ano (on\e,lrLrr tr rr,.i:r.i-;,lrer"ab.. rp,r..,b,- the planL. It is qell kno$n thrl cach ofrhe tlro-eiemenis Dl;\\ a
n,di,r..roc ntheplnnl Je\..op.n(.)t .inr proL,,crtor,. \ 1,,:,er . prc:.r I

in chloroplr,\,li moleclle and a componenl ofall proteins. ihosphorus is
imponanl tbr carlv maturir\ and for liLrit productjon. ft tirnciions as a
I)a,1 oI the cnirynl. srstem having a lit:li role ;n the s\nthesis ofother
.,',r'nornd. lrum Jdrb. :r Jra c. 

"r 
J r d c .r,\ tr-en, ..r n..- tc.,r ..roL. L

. rhe rL,..lt, repoflcd D\ qh.fed .t l__ tlet-t $.-kitltt $rt
Nitrobelne. EtSheckh. (1997). Bahr. (19q7) and Livosaet.rl,itqgT)
!,'orking on broad bean. es wellas Mansour. (199g). Ll_Kraman\ aDd
B.ih / ..ro a,rd Ri,,h "nd\ha.(krlt]Ur,..rc i".:ood.er.err.ni*rrr
lhe prcsent rasults.

i
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.l--1. Fruit chemical composirion** ";;:'.{l*' or the intularion qrrh b:o-lerrr'r/er' a comrrrcJ 'o

,r,. 
".nirol 

irritf,nuO treatmenl on somc ndritioral lahes of peppcr

,1),..'ai,.n, ",. "" 
.'pLrr ncnra' 'cir\on" 'lrosn'n lchre ' l\' [)arr

1.i,.." ,i,,i,r'. r'', "ia:5' 
troltn and zr'r "'nrerr' in I'\o 'ed'^n'

l]lli:;'; :-;".;",. l."rr irr rrr' :'"''"r' -<cordeo 'icn ricunrrr rrrgr'

:"r,., ; ' ;" i."r '" ''"p"*i 
$ irh r\e ' o r{"1

'""'"i,,i,".,.r.,r," r, +.:', \dt,,e. ol \ rno /rnc \tcIc ohraired br

,-,,*'i"ln'.,rr. ^,r,f"'phor('n n'l oioier'' rherea' lhr lri;heJ \dl' e

:; ,:.j'";;";. ;. .-,rded u' 'd'r'r'"r rho'nrr' rcrn ,,r\' tr-(<

'..';;;: 
,.1;;;"" ,; t'.rt' " p' 'i'n'n'', ' 'c '';{i 

",::},1}j' ":ji:l],,,f rhrs srudi it 'ould 
he cotrcluded thr

ii"i,,..o'.';' .*"'. 
'" 

\arJc' 'r drl 'ruri'J pdr"rrrer'r' ' t i r rh'n r'al

'.,,,]'-.ri,,,., 
" 

,,"' rlL:r' \lr' t comphrrLl srrn rrre jon'Icl rs:rr'r'ut

'J" i'"'i,)-: ' ; 'ou' 'r I'rc n''n'' 
'|s'rr 

[cinr Jr'te.cn"' i'1 'omc ia"'
l'1.i"'a'".-',r.1 'i,'",'r 

I *\e'r ro'rrr' ' I Lh( db \' 'rrnr'or'(d crirrrir

,,.;.":.,';;'.i'',;., 1t'' 'ptntir a J brtu ' - $crL 'ri\ed rnJ u'cd

,.:-;";il.,;. ,fp.i".. i',,r,', ,n",1'1ii"' rr'|edra ''<d \("e' L'rre

iliii'."a- t".r,.|i; *; lo$esl vrlues-of itemin c total aoidit)' N'

" t r - \1" /' '!iJ C' ;n r"J'' ol DLoli' lrLil I n"'r'oi(' ol

l-,i;.ii. lil ' iiJ '" '"r -' '-rl 'n'n"; '' 7 o"' "''
*,,.*.d ,,i,,',-tl'r' *1" I r-\F'e\h' ''o \lartn ur' 'ol8 r 'J I l

Iir,"",,""1",. aooo) 
"upp'rt 

the rcjulls r'Ported hcre
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