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ABSTMCT

Two field experiments were conducted at the Experimental
Farm of the Faculty of Agriculture, Moshtohor, Zagazig
Universi ty during the winter seasons of l9B9 /1990 and
1990/L991 to study the responge of garlic plants cv. Japanese
to potassium fert ilization (50, 100 and 150 kg KZA/ fad)
and foliar spray of copper, zinc and iron combinations
(control, 50 ppm Cu + 50 ppm Zn + 50 ppm Fe, 100 ppm Cu
+ I00 ppn Zn + 100 ppn Fe and 150 ppm Cu + 150 ppm Zn +
150 ppm Fe).

Obtained resul Es sbow that growth parameters (plant
height, number of leaves, fresh and dry weight per planr)
and toral yield and its components (bulb length, diameter
and weight) as well as all determined chemical constituents
(photosynthetic pigments, N, K, Cu, Zn and Fe) were statisti-
cally increased with increasing potassium fertilizer level
uP to 100 kg K20 or micro-nutrients mixture concentration.
In this respect 100 kg K20 eombined with the higbest micro-
nutrient concentration (150 ppm Cu + 150 ppm Zn + 150 ppm
Fe) hras the most favourable treatment under the experiurental
conditions.

IMRODUCTION

Garlic (Alliurn sativum, L. ) is one of the most important
bulb crops gror,rn ln Egypt. The highest producttvtty of
garlic could be achieved through improving the agricultural
treatments especially the application of optimal leveJs
of potassium fertilizer and/or the use of nlcro-nutrients
especially nowadays after that Egyptian soils become
deficient in one or more of nicro-nutrlents needed by garlic
due to the building of the High Dan.
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llany lnvertlgetorc rcportcd the lnprovlng, effect of
potacctun rppllcatlon on plant trowth, yleld and lts coulPo-
nents (Isnait Gt g!., L979 & f980; ltaksoud gl gl.' 1983
and El-ltsnrr gg r!., f 9S5). In addttton, El-Hangl !=t al-
(19S5), lndtcaEd 6at rhero wal a prog,resslve and conelEtent
lncrcale ln photo.yntbrElc plgncnts ln tbe tlssuer of garlfc
leavat yltb incrcerlng potlrrfrn fcrttllzcr up to tbe hlghest
uacd levol (100 lg S2olfed).

Wlth rcgard to ntcro-nutrlcntr, Yanazawa & fuJll '(L972r; Mcl 'nJk. (1973) ; Imarovr, (f 975) and Abed .et gL.
(198S), tndtcatcd that roetlng cloveg or rpraylng garl'lc
plantr ctth nlcro-outrl.Dt3 (cu and/or zn) enhanced 8,roryth'
etlnulatcd drt nrttcr tceuuutltton and tncreaged totat
ylcld end ltr cooponcntt. Furthcmorc, Abcd g g!. _(1988) ,
reportcd that ulcro-nutrlGats appllcstton lncreaeed total
nltrogcn, phoephorul, Pgttlrlutr, zlnc and copPer content
of dlfferent plant parta.

thie rtudy wgt eondueted to clucldate the effect of
potarelun fcrtillartlon and mlcro-nutrlcnts 8Pr8y on growth,
ytctd and chenlcal eompotltlon of garllc plante.

IiIATERIAIS Af,D I{EIUODS

Two fteld cxperlmente were carrled out at the
Experlnental Farm of the Faculty of Agrtculture, Moehtohor,
Zagaztg Unlversl ty, durlng the wtnt,er Eeasons of 1989/1990
rtI 19t0/199I ro invesrlgalc the effect of potasslum ferttli-
zatlon and nlcro-nutreints sPray (1.e. conblnatlons of
coPPer, zinc and {ron) on trowth, yleld and chemlcal comPo-
eltlon of garllc plantr ev. Japanela.

Each experlncnt tneluded 12 trcatments whlch rtere
thc conblnation of thrra lcvels of potaaelum ferttllzer
(50, 100 and 150 Lg t2olfadan) end 4 concentratlonc of
t,he followtng nlcro-riutftGnto mlxturcs.

l- Dtrtlllod $8tGr to act t3 control trestDcnt.
2- 50 ppn Cu + 50 PPn Zn + 50 PPn Fe.
3- 100 ppn Cu + 100 pprn Zn + 100 ppn fe.
4- 150 ppo Cu + 150 ppn Zn + 150 PPn Fc.

Sslte of coPPer, zlnc and ferrloua eulphatc were used
ai aources of Cu,'Zn and Fc rtsPcctlvely. Potasstun eulphate
forttltzcr (48-521 X2O) rar used aB a source of Potssslum.
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Ttre aoll of the exPerlmental
textuf,e wlth pH 7 .5, avallable K

Zn 0.25 ppn and Fe 0.20 PPur-

Farm was claY loam ln
0.5 meq/L., Cu 3.3 Ppm,

Clovee were planted on October 3rd and -6th in -1989
and 1990 respectfvlfy 8t 7 cm aPart on Eoth sldes of rldges
60 cB wlde lnA 3.5 m long. A spltt-plot deelgn wtth four
repllcates wel adopted wherc X-fertlllzatlon treatmentg
r.i" cltuated at the naln plots and nlcro-nutrlent treatgents
ln eub-plote. Each experlmental eub-plot lncluded 5 rldges
wltb an area about 10.5 n' (1/400 of fad')'

Garlte plante werG aprayed wlth mlxturc of nlcro-nutr-
lcnts ttrrae tlneg durtng'tb; growlng Beason rtartlng three
wcckr aftcr plantlng ind thrcc weeks lntervall' Both

nttrogen and ptroept,oiur fcrtl llzers were addcd 8t 60 and

48 tif trO. "L 
!t and PZO5 rc3_Pectlvc1y. Thc anounte of

N, p and l( fertlllzerc 6.f" eub-dlvlded lnto three equal
doses etartlng four weckg aftcr plantlng and four weeks

lntervalt. Otf,er agrlcultural practlcee 1;ero cerrled out
eB coarr,only followJd ln the dlrtrlct. Three weeks later
from the i"gt fertlllzers dosagc' representatlve aamples

each of 10 plante were taken fron cach exPerlmental sub-plot
for neaeurlng vegctatlve Broltth characterlstlcg and chemlcal
analysle deiernlnatlon. The vegetatlve Broltth measurmentg

t ere recorded as plant hetght, number of leaves and fresh
and dry w"tght- pei' plant ; well a8 length, dlameter and

"r"t"g. 
wetgit of Uutb. For chemlcal determlnatlon' represen-

tattvE sarf1", were taken f rom plant fol iage and cI'oves

during the aecond 8ea8on only (1990/1991) for deternlning
ptrotofynthetlc plgurents (chlrophyll I ' b and carotenoldes)
ip ptant foltaie colorlnetricalty aB descrtbed ln A'O.A'C'
(r9i0) . Algo il'ttog"o, Pot'asslun, coPPgr: - zlnc and lron
werG assayed ln diy r"tt"r of plant follage and eloves
accordlng ro rhe rrethods deecrlled by l-reg! ( 1945) f or
total nlrrogen, Brown and Llllcland (1946), for Potsssiun
and Chapnan ind Pratt (1961) for nlcro-nutrlcntl.

At tlne of harvest, all ptant,e f or each exper-lnental
plot 1rero harvegted anil the total yteld Per f addan wag

talculated after curlng planta for three days'

All obtalncd data wcrc eubJcctcd to stEtlst'lcal analysls
accordlng to Snedecor and Cochran (1968) '



984 Annelr of Agrle. $c., llorhtohor, Vol . 29(2), 199f

RESULTS AIID I'ISCUSSIOII

l- Vegetatlvc grorth:
Data llluatrated in Table (1) ehow the effect of poras-

rlum fertlIIzat,lon and mlcro-nutrlents nlrture sprays as
rcll tt thclr lntcraetloo on vegetatlv: grorth ropectt
of garltc pllntr.

Regardlng the ef fect of potas3lrll, tt 1e clear frm
ruch data In Table (f ) thrt all rtudled g,rowth paramererg
l.e, plant hetght, numbcr of lcaver, frcsb and drt welght
pcr plant w€re otatletlcally lncreaeed rlth Incrcarlng
levclr of potrsslun fartlltzatlon durlag both thc grorlng
Bcason.. In thls rcrpect thc ncdftn ugcd levcl (100 tg
K2alfad.) rcflcctcd the hgtchet tncraoentr of tucb grorth
parameters. Obtatned rcrulte uay bc due to tlrc rolc of
potaeeltrn ln carbohydratee formatlon and melmllatlon
reeultcd fron htgh photorynthetlc plgnente content (Table,
3) and total nltrogcn (Table 4) rhtch rcpresent the naJor
conrtltucnts of plant Datcrlals. Itrcsc regulte arG ln egrce-
ment wtth tboge reported by Isnall Gt gL., (1979 & 1980)
and El-Manel et 9.L., (f985) on garllc.

Concernlng the effect of mlcro-nutrlents, the same
data ln Table (1) reveal that appllcatlon of mfcro-nutlrente
at tbelr dlfferent concentratlons exerted a marLed effect
on all etudled grolrth Deasuremento conpared wlth the check
treatment. In thie connectlon the medlun and hlghest concen-
tratlone of.'both mlxturee of each of Cu, Zn and Fe (100
and 150 ppn) reeulted ln tbe hlghcet valuea of plant grolrth
aspects. These resultg Day bc attrlbuted to the maln role
of such nlcro-elements ln controlltng varlua enzyne actlvl-
tlee and photoeyntbatlc plgnentr formatlon, consequently
affectLng plant grorth. Obtelncd regulte arG ln harmony
wlth those reported by I'!el 'nlt, (1973) ; Komarovr, (1975)
and Abed et qt., (1988) on grrllc.

Ar for the lnteractlonal effect, lt ls obvloue from
the BanG dats that, lrregpectlve of nunber of leaveg uh{ch
was not elgnlftcantly affected, all the rtudlad norphologlcal
parameters sers enhanced rltb lncreaelng elther potasslum
lsvsl or thc nlero-nutrlcntt nlrturc concentratloa. In
thte regard, thc naxtnun tncrcnents rare obtatncd tn cese
of uelng f00 kg Y.20lfad. and epraylng the plante wtth mlxture
eolutlon of Cu, Zi and Fc contatnlng 100 ppb for each.

2- Itcld and ltr couponenta r
Data preeented ln Table (2) show the effect of potasslun

fertlllzetlon and nlcro-nutrlents Eprsy a8 well as thelr
lnt,eractlon on total yteld and lts componenta. Such data
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rcvealed that Everage bulb wetght, bulb betght and dlarreter
as well E8 the totsl yield erere Btatistically lncreasedwlth lncreaslng tbe level of potarslun ferll{zer frour 50up to elthcr 100 or 150 kg Kzo per faddan, rn thls regard,thc rnaxlmum lncrenente ln aLl-formentloned yteld perforilance
trere connected stth the nedlun level of potasstum fertlllzer(1.00 kg x2ol faddan). obralned reeultr nay be due to rherole of potasglru ln carbohydratee aselnllatlon andtranslocatlon frm plant follagc_ to ,plant bulb. slmllar
r:aulte rere reported by rsnall et al. (1929 & 1980); Haksoud
ct gl ., (1983) ind El-Hanel er g'tT,Trg85) on garltc.

As for the effect of ulcro-nutrlontl, data ln Tablc
(2) tndlcate, ln general, that there wGre a algnlflcant
lncrcaee ln bulb welght, height and dlaneter and the total
y{eld due to spraytng the plante with the mlxture of etudted
mlcro-nutrlents. Such lncrements are poeltlvely connected
wtth {ncreaslng the concentration of nlcro-nutrlento conpared
wlch the control treatment. Obtalned results are'ln agreenent
wtth rhoee obtafned by Mel'nllc (t 973) ; (omarova, (1975)
and Abed et al., (1988) on garlfc.

concerning the lnteractlonal effect, lt i" clear from
data at Table (2) tbat lrreapectlve of weigbt, dlamerer
and yleld ln the firet season and bulb betght and dlaneter
ln the second one whlch were not statletlcally affected
durlng the eecond season, the total yield and its parametere
were enhanceb and sbowed a progreselve and constant lncrease
wtth lncreaelng both potaesiun level and mlcro-nutrlent
concentratlon. In thte respect, the htgheet total yteld
wlth maxlmum bulb parametere were obtalned as a result
of ultng 100 kg Kzo per faddan and epraylng plante with
!!. hlgheet mlcro-nutrlentg concentrarlon (1ro ppn cu +
150 ppn Zn + 150 ppm Fe).

3- C:henlcal conetltuents !

a- Photoeyntbetlc pltnentr r
Data ln Table (3) ahow the effect of potaeelum ferttlt-

zatlon and mlcro-nutrlent Bpray as well as thelr lnteractlon
on chlorophyrl 8, chlorophyll b and total carotenoidee
content ln plant foltage. From euch data, tt lr clear that,
tncreaelng levcl of potasrlun fcrtlltzcr from j0 up to
150 kg Kzo per faddan ted to a contlnoug and elgnlficant
lncrease ln all deternlned photosynthet{c plgurents. Inthlr reepectr thc hlghect level of potasalun ?eitrllzatton
reflected the hlgheet lncrements ln thc conrent of photo-
synthet-lc plgrnenta for plant fol tage. Tbese resul ts agree
wt th thoee reporred by Jaaa et .4. , (1975) and El-Manet
c-t a]., (1985) on garltc.
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Regardlng the effect of mlcro-nutrtenta, data ln Table(3) revealed that there was a progresslva and conelstentlncreaee ln chlorophyll d, chlofophyll b and carotenoldes
contents ln the tlesues of garllc leavea wttb lncreas{ngthe concentratton of nlcro-nutrlont ulxture. Obtelncd regultf
may be duc to the rolc of such ntcro-nutrlentr ln forrnatlonof auch plgmente. rn thtg regard shafshak and, Farag (19g7)
on rplnach reported thar analyalr of lcaveg ghoied higb
valuee of ch,lorophyll a, b and carotene contGnt to applrci-tlon of Cu, Zn and Fe.

As for the lnteractlon affecte, tt lr evldcnt fromdata sr Tablc (3) thar uring 100 or l5O kg XrO and epraytng
!h. plante rtth arxrurc conralntng 150 pln 6r cach 'of - 

cul2n and Ie reflected the htgheat concentrilton of chlorophyi
a, b and carotenoldes.

b- llfneral clcncntr r
Ir lr obvloua fron data in Table (4) that, toralnltrogen ,potarslum, copper, zlnc and iron concentratlon

elther ln plant follage or clovae were elgntficantly
lncreaeed wttb lncrcaelng the lever of potaeetun fcrtilr-zatlon up to the hlgheer ueed one (150- ke Krolfad.). Inthtg respect, clovec proved to be the etorage-portlon formlneral elenentg ln plant compared wtth ptaot follage.obtalned reeulte nay be sttrlbuted to the matn role of
Potaselun fertlllzer ln translocatlon and accumulation
of cuch macro- and mlcro-nutrlents from up to under groundportlon of plant (Btorage parts).

wtth regard to the effect of mrcro-nutrrcntl, lt lsclear fron tbe Dame data at Tablo (4) that all detcrmlned
tracro- and mtcro-elenents elther tn planr follage or cloves
were sls,ntflcantly lncreased rlth lncreaelng thr conccntra-
tlon of Dlcro-nutrlcntg ulxturo. obtatncd-rcrultr aro ln
harnony wtth thoee reported by Abed et gl., (r9g8).

concerntng thc lnteractton of potaEslun fcrtlltzer
and mlcro-nutrlenta, the sanc data ln Table G, rbor thatthere vcre contlnuoua end elgnlflcent lncrementl tn all
measured oleuentr ln dlffcrcnt plent pErtt wtth lncreerlng
althor potasrlun fertlllzcr lcvcl or nicro-nutrlentr 

"ont"ofratlo utxture.
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