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PT.ANT GROI'TH, YIELD AilD CHE}IICAL COUPOSITION OF SOME
GARLIC CULTIVARS AS AFFECTED BY NPK FERTILIZATION

BY

Abo-Sedera*, F.A.; Eid*, S.l. and Orabi*, I.o.A.
-<<:==

Fac- Agric., Uoahtohot, Zatazig Unlv.
Radiation Technology Center.

ABSTRACT

- Two field Experiments were carried out at the
Experimental Farm of-the Faeulty of AgriculEure at Moshcohor,
Zagazig University, to etudy Ehe response of some garlic
culcivare (chinese, Frencb and Balady) to NPK fertilizatlon.
Obtained re6ults revealed that Chinese and Balady cvs.
r,rere superior and ref lected higher vegetaEive grottth, yield
and its componente as well as slinerale content of total
N,P,K and volatile oils percentage of blube compared with
French cv. The third (90 kg N + 45 kg PZOS + 72 kg KZo)
and the fourth (120 kg N + 60 kg P2o5 + 96 kg K2O) fertili-
zation levele reflecced the maximum lncrements in all studied
characteristics of growth, yield and quality of garlic
cul Eivar.

' So, it is adviaable to grolt Chinese or Balady cvs.
and using the third or the highest level of fertilization,
to obtalne high yield with good quality of garlic bulbs
under einilar conditions of this work.

II{IT'ODUCTION

Garlic (Alliuu sativue, L.) ts one of the most important
vegetable crops grown in Egypt. Inproving garlic yield
can be acheived either by plantlng high IleIding ability
cultlvars or through lmprovlng the agrieultural treatuents
especially the application of optimal levels of fertiltzation
or by both. Several trails bave been carrled out to evaluate
some garlic cultivars by each of Maksoud et al., (1984)
and Abot-Hamela (1987), who reported that, Chinese cultivar
exceeded the local and American cva. in all growth traits
including plant height, number of leavee Per plant,. bulb
dianeter and plant dry weight as well as bulb welght and
total yield. However, Abou-Haroela (f987) and Maksoud et
al., (1987), did not find any significant differences among
the tested cultivare, excePt in case of the Percentages
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of potassium and total carbohydrates. where Balady and

Cbinese cvs. contained the highest Percentages of such

chemica_l cons E i cuenEs -

ontheotherhand,sEudiegwhichhavebeencarried
our by each of Ismail er el., (1979); El-Beheidi s! al..'
(1983 & t9S5); Maksoud S.g e5tt984 & 1987) and Abd El-Fattah

"a 
al. (1989), showed thrt the application of nitrogen'

fiorfior"L ana-potassium f_ertilizere eittrer in a single
l. tn a compound form gtimulated the growtb, enhanced yield
and its components 8s well as chemical constltuents of
plants.

The aim of t,hie work la to etudy the effect of different
levele -of nitrogen, phoephorue and poEassium fertilizers
oi !"ortt,, yielJ and 

- Itg components aa well as chemical

"oo""titrr"ots 
- qf three garltc ' cultivars, i.e. , Chlneee'

French and Balady .rn[.. the condltione - of Kalubia
governorate.

I'ATERIAI,S AIfD }ISTEODS

TwofieldexPerimentawereconductedactheExper{nental
Farn of the faculty of Agrlculture Moghtohor ' Zagazig-

Unfverstty during tf,e wintJr eeasons of 1989/1-990 and

1gg0/19g1: Ttrle !rudy lraa cafried our ro investlgate the
,."poo". of aoue garl!'c culcivars 1'e' Chineae' French

and Balaldy to foir levelg of nitrogen' phospho-rus and

;;;"";i; ferrllizerg. Eaeh experiment included 12 rrear-
aents which were the conblnatione of three forenentloned
tultivarg comblned with 4 levels of nitrogen, phosphorus

and potassiun fertillzers ae follove:

l- 30kgN+15kg
level 61.

2- 60kgN+30k9
1eve161.

3- 90 kg -N + 45 lcg

level19.
4- l20kgN+60k9

level 141.

PZOS + 24 kg K2A/ f.ad. ref erred ae

PZO: + 48 kg K2Olf.ad. referred ag

PZO5 + 72 kg K2O/ f.ad. referred ae

PZOS + 96 kg K2O/ f.ad. ref erred ae

Aurmonfi,tm sulphate Q0.57" N) , Calcium suPerPhosPhate
(l57. PoOc) and Potassiun sulphate (487" K2o) were used aa

;;;"."r-;i'tarog.n, phosphorus and potasslum respecr_ively.
iio.r"" lrere pfan-red 6n Septetb"t 28!b. and October 59! -tn
igAg and 199b respectiveli at 7 cn apart on both 'eides

"i-riJgJ 660 "r rid" and 3.5 rn long. A split-plot dealgn
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Volaeile oils
bulb according Eo Ehe

RESULTS AND DISCUSSION

with four replicates lras adopted, where the culcivars were

distribured in rhe main plots and the fertilization levels
in sub-plots. Eacb sub-piot included 5 ridges ' Four ridges
irere planted and rhe fi ftt one rdas left without planting
to ,"i as a border between each sub-plot and the adjacent
one. The amounts of fertilizers were subdivided inco Ehree

.q""r 
- 

;;";;:- Addition of such doses started four weeks

"it". 
planting and then at four weeks by interval ' Four

weeks lacer, a rePresentative sample of 10 PIants from

each experimental if"t was Eaken for measurinB vegetative
gro!,rEh Parameters and chemical consEiEuents deEerminacion'
The vegetacive grostth measurements $tere recorded as plant
heighE,- ,rumber Ef Ieaves, fresh and dry weight per plant
as welI as bulb weight, lengch and diameter' At time of
;;r;;-, ,if pf"".s of each experimenral plot were harvested

and rhe total yield Per faddan was calculated after curing
plants for three daYs-

Chemical constituents, i'e' total niErogen' phosphorus

and potassium were assayed in drl qragt-e-r of bulb according
ro rhe merhods described by Pregl, (1945); Brown & Lilleland
(1946) and MurPhY & RielY (L962> '

percentage ltere determined in fresh
'method iollowed bY Farag (1986) '

A11 obtained data were subjected fo statistical analysis
according to Snedecor and Cochron (f968) '

l- Yegetative trorths
Data on veS,etative

heigbt, number of leaves,
for the studied S,arllc
of nitrogen, PhosPhorue
presented in Table (1).

growth Parametera' 1.e., Plant
fresh and drY weight Per Plant

cultivars under dlfferent levels
and poEassium fertillzera nere

Such data revealed that' Chinese cv' recorded the

highest values rn-nunber of leaves, fregh and dry weight
p"i fft". followed by Balady -and 

French cvs' during both

".ason"'of Erortttr. However, balady cv' ranks first in case

of plant nJtgtrt. fn this resPect' there ltere significant
differences in to"J studied pf"ttt growth characteristics
among Chinese, i"f"ay and Frinch cvs' In addition' such

difference" ""r"ila 
it" level of eignificancy in case of

;i;;;- 
-ir""t 

""iJt,. 
only beElre.en ch ineee and Balady cvs .

during both """?oo" 
of growth' obtained results may be
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atcributed to the g,enetical variance that showed vegetative
growth differences among rhe etudied cultivars. Siurilar
results were reporced by Maksoud et al. , (f984 & 1987) ;
Zaki (l-984) and Abou-Hamela (1987) on Chinese, Balady and
American garllc cultivare.

Regarding the effect of NPK fertilization, the same
data in Table (1) show clearly that tbere were significanr
and contlnous incrementB in all gtudied norphological parame-
tere with increasing fertilization levele durlng both seaeons
of growth.fn thls connectlon the thlrd 90$i+45,kg.P2O5172 kg
k2O/tad.) and the fourth (120 kg N + 60 kg PZOS + 96 kg
K2O/tad.) uged levels of NPK fertillzatlon reflected the
highest lncrements of all studied grolrth aspects. Obtained
resultg nay be due to the main role of nitrogen, phoephorus
and potaeeium eleuents in increaoing plant g,rollth naterials
and tbe net assimllatlon rate of plant netabollsm proceasea.
Theee results are ln agreenent with those reported by Isaail
et aI. , (1979); El-Beheldl et al. , (1985) 3 Abed et al. ,
(1988); Abd El-Fattah ec al., (1989) and Eid et al., (1991)
and rorking on tarlie.

Concerning th.e interactlonal effect betlteen the studied
cultivarg and the NPK fertillzatlon levels data ln Table
(1) revealed that no slgnlflcant difference could be noticed
in most of the veteEatlve trowth paraneters. The only excep-
tion hereln naa detected wlth the freeh and dry weight in
the second season only. In thie concern CbinegE cv. combined
with the fourth level of NPK fert{llzatlon proved to be
the noet effectlve treatnent showlng the higheet values.

2- Iteld and lts coqronenta:
Data on yield'and itg components for the studied eulti-

vars under thc effeet of N, P and K fertiltzatlon were
preeen'ted ln Table (2). It le obvlour fron these data that,
there nere clear differences ln bulb welght, length and
dianeter aa well as total yteld atnont the etudled cultlvars
during both growlng seasone. Such dlfferencee ln the foremen-
tloned yield componente reached the level of elgnlflcancy
between Chinese and French aB well a8 between Balady and
French cv., but tbere waa no eignlficant difference betrdeen
Chinese and Balady cvs. during the growing aessona. In
thie regard, Chinese produced the higheet total ytel.d and
Its componente followed by Balady wbile the Freneh cvs.
sholred the lowest values in ttris respect. These y'esults
may be attributed to the vegetatlve groltth differences
(Table I) and consequently yield and lts components ltere
differed among the gtudied cultivarg. Nassar gL al., (1972);
ZakI (1984) and Makeoud et al., (1987), reported slnilar
resultg on evaluatlon of eome garlic cultivare.
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I l7l carttc cultlvart ag affected by f,PK fertlllzatlon

Concerning the effect of NPK ferti I ization, rhe sane
data in Table (2) indicated thaf there lrere scatisEical
differences in all studied yield measurements among the
applied ferrilizers levels during both seasons- of grostth.
In'this respect, the third and fourth levels of fertiLizaCion
produced ChL trigtrest total yield and its co&ponents compared
with the other used'levele of ferCilization. Sucb incremenEs
in total yield and its components may be due to the incre-
ments in vegetative growtb measurements as indicaEed in
Table (l). O-btained risults ag,ree with Ehose reported by

EI-Beheidi et dl. , (1983) ; Maksoud 
- 
et *::^. (1984) ; Abed

er al. , (I9TS);Abd El-Fattah et al. ' (1989) and Eid et
a1. , (r99r) .

As for the interactional effect, irrespective of the
rotal yleld which lras significantly affected during the
second season only, no eignlficant differences were obCained
in atl studied yield parameters among the grosth cultivars
as a result oi the different used fertllizers levels.
However, the hlghest used fertilizer level reflected Che

maximum increnenls in all yield Param€ters in all studied
cultivars....,

3- Bulb chenlcal conPosltion:
Data in Table (3t indicate that, no aignificant diffe-

rences in peacentag,es of total nitrogen, ptoephorus and

volatile otis were lound among the tested cultivars, shich
differed only ln tbe percentage of PotassluB. _ Balady and

chinese cva. eontalned tbe highest Percentage of potaesium.
Sirnilar results were reported by Abou-Itamela (f987) and

Maksoud et al., (1987) on 88rllc.

The same data ln Table (3) indlcate that tbere were
significant increments in the Percentagee of total nitrogen'
ph6spborus, potassiunt and volatile olI aa a result of increa-
stng'the levlt of ferttl{zation. In thls resPect' the highest
u""I fertillzation level, i.€., 120 kg N + 60 kg PZO5 +

96 kg K2}/f.ad. p_rovef to- be. Ehe Eost effective treatment
in tncriasing "if 

aseayed chemlcal constituen-ts. Obtained
resulgs are 1o conflrnlty 1"lth those fePorted by Abed et
81., (1988) and Eid et al.' (199f) on garllc'

Regarding the conbined effect, no slgnlficant diffe-
rences were noticed in the concentration Of the determined
chemical constituents 0f all etudied cultivars as a result
of using different levels of fertilization. In thig resPect,
the hf[hest values of sucb chenical constituents nere
obtaineJ as a reuslt of the bighest fertilizers level in
caaeofBaladycvGenerally.itcouldbeconcludedthat
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ll73 carllc culthrar! ar affccted bf pK fertlllzatlon

using 90 kg N + 45 kg PZO> + 72 kg K2e/fad. or L20 kg N+ 60 kg PZOI + 96 kg K2O/fad. were required for obrainlng
plants with rhe heighest vegetative grorirth and yield and
besc nucritive values of either Chinese cv. or Balady cv.
under similar conditlons of this rork.
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