J. Agrie. Sci. Mansoura Univ., 29 (4): 2013 - 2023, 2004

EFFECT OF POTASSIUM APPLICATION METHODS AND
SOME MICRONUTRIENTS ON GROWTH, YIELD AND

STORABILITY OF GARLIC

El-Morsy, A. H. A_; 2. S. EI-Shal and Sawsan M. H. Sarg*
Veg. Res. Dap. , Hort. Ras. Inst. , Agric. Res. Center, Giza, Egypt.
* Faculty of Agriculture, Suez Canal Universlity, Ismallia, Egypt.

ABSTRACT

Twa flald trials were conducted on garlic clone Sids-40, in the vegetable private
farm at Kafr Meet Faris, Dakahlia Govemorate, during 200072001 and 2001/2002
seasons to study the affect of application methods of K-ferlilizer (50il application,
foltar application and 50% salt application + foliar), either single and/or in combination
with mixed of micronutrients (Fe, Ze and Mn) at 0, 150 and 300 ppm as a (oliar
application at 60, 80 days after planting on plant growth, yield and its components, as
well as chemical constituents and storability of bulbs.

Almost 2ll the parameters of the garlic plants received K-fertilizer as 3 50% soil
application + foliar application significantly increased a8s compared with other
appllcation mathods. Besides, the most interesting abservation was the Incraasing of
the storability by application KO as 50% soil apglication + foliar application followed
by soll appilcation In both seasons. On the other hand. foliar applicaion of
micronutrient at 300 ppm caused significant increases in plant hgight, number of
lgaves, shoot dry waight and bulbing ratic as well as total yield gnd bulb weight and
diameter. Moreover, this treatment significantly Increased concentration of TSS, N, P,
K and micronutnents (Fa, Zn and Mn) in cloves comparing with those of the plants af
the othar treatments. RHowever, weight loss percent of bulbs was signiflcantly reduced
durng the slorage pesiod al 80 and 120 days. The combined reatments of K;O
application mathods and micronutrients levels wera generally more aefféclive than with
single ones, The best results were abtained by using K0 as 50% soil application +
foliar application with feliar application of micronutrients at 300 ppm. Therefore, this
treatment could be recommendad for ralsing gadic yield and improving bulb quality
during the storage period as well as lowerning the productive cost under similar
conditions to this work.

INTRODUCTION

Garlic (Allium sslivum L.} is one of the most important bulb vegetable
crops and is naxt to onion in imporance. 1t is commonly ysed as 2 spice or in
the medicinal purposes. In Egypt, it has been generally cultivated for both
jocal consumption and export. Therefore, fncreasing garlic yield and
improving b ulb quality are essential aims for both growers and consumers,
but it usually depends on many factors especially that influence the plant
growth throughout the growth period. Potassium nutrition is one of rajor
factors thal affect growth, yield and quality of garlic. It plays a vital role for a
normal cell division, translocation of carbohydrates, reduction of nitrates and
particularly in meristems; on the other hand, potassium doesn’'t appear to
reprasent a permmanent structural component; but it has a metabalic role
(Black, 1960).

There are some problems which prevents the garlic ptants from using
sufficlent amounts of polassium to obtain high productivity, such as
polassium ions are adsorbed by clay minerals in the clay soils
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(Schouwenburg and S chuffelen, 1983) and/or interlayer fixation o f minerals
(Graham and Lopez, 1968). Such soil fertilization problems can only be
solved by foliar fertilizer application (Alexander, 1986). On lhe other hand,
foliar fentilizalion is more economical than roof application due to the higher
degree of applied nutrients ulilization and (he continuous Increases in the
costs of using chemical (ertilizers, which makes the nutrients more efficient. it
is a quick and efficient method of supplying micra elements in pacticular. It
can, also be vsed lo satisty acute needs of macro nutrients (Franke, 1986).

Several invesligators reported thal garlic plants growth, yield and
siorabliity were generally markedly advanced by polassium fertilization
(Des et al., 1985; Sefty el al., 1989; Eid ef al., 1991 ; Wang et a/.,1992;
Salvaraj ef af,, 1993 and Mohd et a/., 1994), Similar conclusions had been
shown on other crops, i.e. soybgans yields increases by the foliar fertiliza-
tion of N, P, K and Sulfur {Garcia and Hanway, 1976), K-foliar application
significantly increased plant growth and yleld of pea (El-Habbasha et al.,
1996 and Mohamead, 1998) and El-Sawy ef al. (2000 a) found thal K-foliar
application Increased potato growth and yield.

With regard to microautrients, several tnavesligalors indicated that
soaking ¢loves or spraying garic plants enhanced plant growth, stimulated
dry matter accumulation and increased bulb yield and quallty (Hiiman and
Asandhl, 1987; Guadi et al., 1988; Eid el al., 1991, ibrahim et al., 1991,
Saravanan and Nambisan, 1994, Phor et al., 1995; Abdel-Harnied, 1997 and
Abdel-Fattah et 2., 2002).

Thus, this sludy was planned to determine the effects of application
methods of K-fertilizer and some micronutrienls (Fe + Zn + Mn), in addition fo
lneir interactions on garic productivity and storability under the conditions of
Dakahlig District.

MATERIALS AND METHODS

Two field experiments were carried out in vegetable private Farm at
Kafr Meet Faris, Dakahlia Governorate, during two growing seasons of 2000/
2001 and 2001/2002, to study the effects of application methods of potassium
fertilizer and micronutrients (Fe, Zn and Mn) on garlic (Sids-40) growth, yield
angd its components, as well as chemical conslityents in cloves and bulb
storability. The soil of the experimental field was clay loam in texture with pH
7.9. Availabte N. P and K contents were 19.6 - 22.3, 2.6 - 2.9 and 280 - 310
ppm during the first and second seasons, respectively. Each expariment
included 9 treatments which were 3 methods of K-applicatlon and 3 levels of
micronutrients as follows:
a- Potassium application methods:
1-  Soll application, full recommended rate of K-ferilizer (96 kg K Offed
as polassium sulphate 48% K;0) was added In two equal doses 60
and 90 days after planting.
2- Foliar application of 2% KO solution (as potassium sulphate 48%
K,0), added in four imes 60,75, 90 and 106 days after planting in the
rate of 400 Ufed in each.
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3- 50% soil application (48 Kg K,0) + foliar application of 2% K;O (as
potassium sulphate 48% K,0), in two times at 60 and 90 days after
planting in the rate of 400 L/fed in each). .

b- Micronufrients:

The mixture of Chalated ricronutrients Fe, Zn and Mn (1:1:1) was
supplied as a foliar application in theee levels (0, 150 and 300 ppm) at 60 and
90 days after planting in the rate of 300 L/fed.

The treatments were laid out in spm plot design wilth three repiicates.
Each experimental basic unit was 17.5m? which comtained 5 rows, 5 m long
and 0.7 m width. The application melhods of potassium fenilizer were applied
in the main plols.

Planting was cacried out ducing the first week of Oclober for both
seasons. Uniform cloves were hand-planted on both sides of the ridges at 10
¢m apart. All the plants were ferlilized with 120 kg N/Afed (ammonium
sulphate. 20.5% N) and 72 kg P,04/fed {superphosphate, 15.5% P,0s) after
30 and B0 days from planting. The olher cultural practices for garlic
commercial production were used according o the instructions (aild down by
the Ministcy of A griculture, € gypt. T he harvesting was done 180 days a fler
planting in bolh sgasons.

Data recorded:
Growth parameters:

A random sample of len planis was laken from each plot after 120 days
from planting to estimate plant height, number of leaves/plant, shoot dry
weighUplant and bulbing ratic.

Yield and its components:

Al harvest time, marketable plants of each plat were cured, 15 days after
harvest weighted in kg and converted to recard as total yield (lonfed). A
random sample (10 bulbs) was taken from each treaiment lo determine bulb
weighl and diameter, as well as the number of cloves/bulb and clove weight.
Chemical analysls:

Samples of the dried cloves were ground, wet digesied as described by
Hesse (1971) and their nitrogen (N}, phosphorus (P}, potassium (K) iron {Fe),
Zinc (Zn} and manganese (Mn) cantents were determined according to the
methods described by Pregl (1845), John (1970), Brown ang Lifleland {19486)
and Chapman and Pratt (1961), respectively. Tolal soluble solids (TSS) was
determined according to A.Q.A.C. (1970).

Storability:

After curing, random samples (10 kg of marketable yield from every plot)
were laken, stored at the normal reom conditions (Table 1) and total weight
loss (%) was cecorded monthly during five months of slorage.

Data obtained during the two seasons of the study were statistically
analyzed according o Gomez and Gomez (1984).
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Table (1); Average (maxi. + min.) of alr temperature and relative
~umidlty in store room during 2001 and 2002 seasons.
2501 . 2002

Months Temp.C° | Hunity % Tamp. C° Humldity %
May 16.7 62 | 172 64
T June 19.5 64 | T 201 T e |
| Jduly 210 69 | 22.4  Toe 7
Augus! 2.9 T [ 233 70
[ September 224 69 | 228 | &9

RESULTS AND DISCUSSION

1-Vegetative growth:
1.1- Effect of K-fertillzer application mathods:

Dala presented in Table (2) show that plant helght, shoot dry weight/plant
and bulbing ratio in both seasons and number of leaves in the second season
unly were significantly increased with supply 50% K-ferlilizer as a soil
application + foliar application in comparison with other treatmenis. These
results may be due to the benelicial effect of the applied-K as a foliar beside
the soil application during piant growth perlods is avallable by plants. These
resulls are in agreement with those of El-Habbasha et a/. (1996) and
Mohamed (1998) on pea and £)-Sawy ol al. (2000 b) on potato.

1.2- Effact of micronutrients:

The same dala in Table (2) reveal that foliar application of micronutrients
(Fe + Zn +Mn) exerted significant increases on all siudied parameters of
vegelstive growth in both seasons of the study. In this conneclion, plants
sprayed with micronutrients 300 ppm wera generally stocky and healthy in
appearance Lhan other treatments. These results could be attributed to (he
effective role of such micronulrients in controlling vardous enzymes activities
and photosynthetic pigments fortnation, consequently affecting plant growih.
The oblained results are in harmony with those reported by Guadi st al.
(1988). Eid ot a/. (1991), Abdel-Hamied (1997} and Abdel-Fattah et af (2002).
1.3- Effect of interaction between K-app. methods and micronutrients:

It Is obvious from the same data In Table (2) that all vegetative growth
characleristics are not affected by interaction, except the shaat dry weight in
both seasons. In general, plants received §0% K-ferlilizer (soil apptication) +
K-foliar application with sprayed 300 ppm micro-nutrienls gave the highes!
values of plant growth in bolh seasons followed by the soil application
method with the same treatment of micronutrients. Simllar resulls were
reported by Eid ef al. (1991).

2- Yleld and Its components:
2.1- EHect of K-fertilizer application methods:

Data illustrated in Table (3) show the effect of application methods of K-
fertllizer on yield and its components of garlc. Such data indicale that the soil
application of K -fertilizer wilh foliar-K s ignificantly Increased total yield, bulb
weight and diameter as well s number of cloves and clove weight than the
other methods In both seasons. The positive effect of this application method
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of K may be due to the rapid absorption and utilization of foliar-K by ganic
plants beside the available-K in the soil. The obtainad results are in accord-
ance with those of Das et al, (1885), Setty of al. {1988), Wang et al. (1982)
and El-Sawy ef a/. (2000 b).

Table { 2 ) : Vegetative growth characters of garlic plants as affected by
potassium application methods and micronutrients levels
on 2000/2001 (1) and 2001/2002 {Il) seasans.

Characters | Planl helght | Numberof | 8hootdry | gyibing
laaves! welpht/
{cm) plant plant {gm) ratlo
Treatments L ] L L
Applicatlon methods:
Soil application 8396 [ 00.77 [ 1120 | 10.89 | 18.71 | 15.35 [ 0.31 | 0.32
Foliar application 91.07 [ 88.06 | 11.44 | 10.85 | 14.13 | 13.88 | 0.33 | 0.34
Soli + foligr application 8528 | 924 | 1174 | 11,55 | 17.58 | 17.20 | 0.30 | 0.30
LSO at5 % 02.29 [ 02.29 | N.S | 0047 | 00.80 | 01.98 | 0.001 | 0.02
Micronutrionts:
Controd 90.96 | 88.56 | 11.22 | 10.78 ( 15.18 | 14.57 | 0.33 | 0.32
150 ppm 9340 (9074 [ 115111100 | 1586 | 1512 | 0,22 | 0.33
300 ppm 9592 | 92.74 | 11.74 | 11.51 | 17.38 | 16.72 | 0.30 | 0.1
LSD A5 % 00.44 | 00.4 [ 00.12 | 00.15 | 00.50 | 00.89 | 0.001 | 0.07 |
Inleractions:
App. melthods Micro.
Soll Contol | 91.33 [ 89.11 [ 11,11 1033 [ 1588 [ 14.32] 0.33 | 0.33
appiication 150 ppom | 83.44 [ 90.89 | 11.11) 10.77 | 18.86 | 1532 | 0.31 | 0.33
300ppm |[87.11 [ 9233 [ 1:.66 { 11.55 | 17.40 [ 16.42 | 0.29 | 0.31
Foliar Conbol [ 68.33 [ 87.33 [ 11.00 [ 1066 | 1267 | 1292 | 034 [ 0.35
apphcation 150 pom | 9222 | 68.00 | 11.66 | 10.68 | 13.36 | 13.90 | 0.33 | 0.4
D0 ppm | 82.66 | 9055 | 11,66 | 11.22 | 16.10 | 1556 | 0.32 | 0.33
Soll app. Control 83.22 | 89.55 | 11.55 | 11.33 | 16.70 | 16.47 | 0.32 | 0.1
+ 150ppm | BA.55 | 8233 [ §9.77 | 19.55 | 17.37 | 16.95 | 0.3t | 0.30
Foliar app. 300ppm | 98.00 [ 9533 11.80 [ 11.77 | 1866 | 18.18] 0.28 | 0.30 |
L.S.0. al 5% NS | NS | NS | NS |00.86]01.54 | NS [ NS |

2.2- Effect of mlcronutrients:

Dala In Table (3) indicate that total yisld and its components, except of
the number of cloves/bulb in the second season were betler with spraying the
plants with mixture of micronutrients (Fe + Zn + Mn). Moreover, application of
micronutrients at 300 ppm was more effective than the other treatments,
These increases might be sscribed to the favaurable role of the used
micronulrients in  pigments formation, pholosynihesis activation and
carbohydrales assimilation diverted to the butbs which represent the
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economic part of plant (Hiiman and Asandhi, 1887). Similar results were
reported by Guadi ef al.(1988), Eid ef al.(1991)and Abdel-Fattah af 8/.(2002).

Table (3): Gariic yield and its components as affected by potassium
application methods and micronutrients levels on 2000/2001 (I)
and 2001/2002 (}l) seasons,

Bulb
Tolal yleld |Bulb welght Number of Clovse
Characters {ton/fed) {gm) diameter cloves/bulb | welght (gm)
Troalmants (cm)
! ] ] | | n [ | ] ] H [ ] I

Appiication melhods
Sl applicavon 7.000|6.832(681.25(50.79| 6.23 | 5.77 | 21.4 | 19.7 [ 2.81 | 3.05
Foliar application 6.42316.256|58.32|54.77| 5.56 | 549 | 20.2 | 20.3 | 2.76 | 2.69
Soil and foliar app. 7.601|7.486(88.82|84.40| 6.30 | 6.07 | 223 | 21.1 | 2.98 [ 3.1

L.S.D at5% ]0.290(0.352]|02.34(02.53| 0.22 | 0.13 | 01.4 | 00.7 [ 020 | 0.18
Micronutriants
Control 5.363|6.356|53.74|54.52| 5.89 | 5.62 | 20.1 | 20.3 | 2.73 | 2.74
150 ppm 7.144 6.878|62.61(60.20( 6.04 | 574 | 21.4 | 20.7 | 2.90 | 2.92
300 ppin 7.517)7.340|65.83(64.23| 6.35 | 5.96 | 22.4 | 20.1 | 2.82 | 3.20
L.8.0 at5% |0.100(0.078100.87 |01.18| 0.11 [ 0.07 | 004 | NS [ 0.15 | 0.05
interactions
App. methods Micro.

Soil frol |6.563|B.609(57.42/57.87| 6.5 | 5.6 | 20.3 | 20.0 | 2.75 | 2.60

appiicatlon [150 ppm |6.997 [6.781(61.23(59,33| 6.09 | 570 | 24.3 | 18.7 | 2.85 | 3.03
(00 ppm | 7.44017.105]165.10(62.17| 6.46 | 6.01 | 22.7 | 19.3 | 2.83 | 2.23
Conkal | 5.953|5.800 52.17 S0.7T7| 524 | 5.35 | 18.7 | 20.3 | 2.75 | 2.50
150 ppm [8.570 (6.254 |57.75|54.77| 5.65 | 5.1 | 20.7 | 20.3 | 2.77 | 269
RO0 opm |6.747 [6.714159.03|58.77| 5.83 | 560 | 21.3 | 20.3 | 2.77 | 2.89
Soll app. [Control [6.573(6.657|57.63|54.93| 6.04 [ 5.90 [ 29.3 | 20.7 | 2.7 | 2.82
¢ 150 ppm |7.867|7.600]|68.85|66.80| 6.38 | 6.03 | 2.3 | 22.0 | 3.08 | 3.03
Foliar app. (300 ppm |8.383 (8.200(73.37{71.77| 8.75 | 6.26 | 23.3 | 20.7 | 3.17 | 3.47
LS.D. at 5% [0.180]0.138|01.50/2.083] 0.19 | 0.12 [ NS | NS | NS | NS

Foliar
application

2.3- Effect of Interaction between K-app. methods and micronutrients:

I is clear from data in Table (3) thal there were significant interactions
between application methods of K-fertilizer and micronutrients (Fe + Zn + Mn)
on total yield, bulb weight and bulb diameter in both seasons. Number of
cloves/bulb and clove weight were nol significantly influenced in both
scasons. In general, plants fed by 50% K-fertilizer as a soll application and
sprayed with micronutrients at 300 ppm produced the highest values. These
results coincide with those of Eid e! al. (1991) and EI-Sawy ef a/ (2000 b).
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3- Chemical constituents:
2.1- Effect of K-fertilizer applncatnon methads:

. Data in Table (4) evident show that appiicalion melhods of K-fertilizer had
] s»gmrcant effect on TSS, N, P, X and micronutrtents (Fe, Zn and Mn) in
cloves. All elements concentrations in ¢loves were significantly incraased with
the soi! application of 50% K-ferlitizer + K-fofiar sprayed followed by the soil
application method in both seasons. These resulls are in agreement with
those of Eid ef al. (1991).

Tabla (4): Chaemical constituents In cloves of garllc as affected by
potassium application methods and micronutrlents lavels and
thelr Interactions (average two ssasons).

Characters Macro-elemants | Micro-elamenis
T.S5.8 {%) | (ppm)
Trealments (%) N [ P [ X | Fe | Zn | Mn
k-application methods |
Sail application 581 [ 236 [ 055 | 233 | 17N 123 | 57.78
Foliar applcation - 538 [ 226 | 063 | 222 | 162 116 | 52.56
Soil and follar app. 617 [ 25t | 058 | 244 | 182 128 | 52.44
LSD 815% 034 [ 015 | 003 | 011 | 597 | 276 | 260 |
micronutrients—evels .
Control 555 | 218 | 053 | 2.26 183 117 52.76
150 ppm 571 | 220 [ 058 | 2.30 179 123 57.67
300 ppm 609 | 267 | 058 | 2.40 181 127 52.33 |
L.S.D at5 % 0.25 1 017 | 003 | 005 | 414 [ 239 2.6%
Interactlons:
App. methods Miero.
|§o" Contol | 546 | 215 | 052 | 227 | 164 117 52.67 |
b foowiarin 150ppm | 582 | 229 | 056 | 231 | 170 | 123 | 5767
300ppm | 616 | 263 | 057 | 2.42 186 129 63.00
Follar Conmol | 522 | 208 | 051 | 2.18 154 112 47.00
abplicaih 150ppm ( 519 [ 221 | 952 | 2.21 162 118 53.00
300ppm | S73 | 250 | 055 [ 2.30 169 121 57.57
Control | 800 [ 228 [ 0.55 | 2.35 171 123 58.67
S e * (150 ppm | 6.12 | 2.38 | 0.57 | 2.38 [ 181 | 120 | 62,00
300ppm | 639 | 2.88 | 0.81 | 2.4a 195 134 66.33
L.5.0. al 5% 043 | 020 ] 005 [ 009 | 747 | 415 4.67

3.2- Effect of mlcronutrients:

Data in Table (4) show that TSS % and all concentrations of efernents in
cloves were significanly increased due (o spraying the plants with mixlure of
micronutrients (Fe + Zn + Mn) at 300 ppm comparing with the untreated
plants. These resulls agree with lhose reporled by Eid et al. (1991) and
Abdel-Fatiah et af. (2002).

3.3- Effect of Interaction between K-app. methods and  micronutrlents:

i is obvious from dala in Table (4) that the interaction between
application methods of K-fertilizer and micronutrients (Fe + Zn + Mn) tevels
had significanl efects on all chemical conslituents in cloves. The highest
values of TSS% and all elements were shown when gaclic pianis supplied
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50% of K-fertilizer as a soit application and sprayed with 300 ppm
micronulrients. Similar resulls were ablained by Eid ef a/. {1991).

4- Storabllity:

4.1- Etfect of K-fertilizer application methods:

Dala In Table (5) reveal that the total weight loss p ercentage of b uilbs
was not significantly affected during storage period in both seasons.
However, il increased by increasing the storage period and reached its
maximum values at the fifth month. The lowest lotal weight toss percentage
was obfained by applied-K at 50 % In the soil + K-(oliar application comparing
with other trealments. These results may be due lo increase dry m alter in
plants (Table 2) and K-element in cloves (Table 4). Similar results were
reporied by Osman et af. (1991).

4.2- Effect of micronutrients:

Data in table (5) indicate that bulb storability of plants sprayed with
micronutriants (Fe + Zn + Mn) was betler than that of the untreated plants.
Moreover, application of micronutrients at 300 ppm was more beneficial than
the application once. These resulls are in harmony wilh those of Eid ef af
(1991). Abdel-Hamied (1997) and Abdel-Fattah ef ai. (2002).

Table (5): Welght loss percentage of g arlic as affected by p otassium
application methods and micronutrients levels and thelr
Interactions {average two seasons).

‘ Characters Welght loss (%)
during the storage period
Treatments 30 days | 60 days |90 days | 120 150
days days
[ K-application methods B
Soll application 26.93 | 30.31 | 45.47 | 48.86 | 50.72
Follar application 26.33 | 4362 | 49.38 | 5413 | 66.50
[ Soil and foliar application 24.93 | 3840 | 42.74 | 46.46 | 47.92
LS.D at 5% 0122 [ 0129 | 01.59 | 06.76 | 01.21
‘—Wcronutriants—leveis. - ]
Control 28.86 [ 43.57 | 4982 | 54.91 | 55.42
150 ppm 26.35 | 3914 | 45498 | 4894 | 51.22
300 ppm 24.48 36.61 42.48 | 45.6¢ 48.49
L.S.D A S% 00.65 | 00.56 | 00.62 | 05.66 00.78
Interactions:
App. Mathods Micro.
Soil Control | 2898 [ 43.58 | 49.95 | 52.62 | 53.83
application 150 ppm 25.24 38.61 44.13 48.49 | 50.64
300 ppm | 2457 | 3573 | 4234 | 4547 | A7.70 |
Foliar Conlrol 30.68 | 47.89 53.24 62.35 61.26 |
application 150 ppm | 27.47 | 43.47 | 4965 | 51.97 | 55.93
: 300 ppm | 26.14 | 39.39 | 45.26 | 48.77 | 52.31
Soll app. Control 27.43 39.15 | 4568 | 48.75 51.19 |
+ 150 ppm 24.62 35.33 | 4289 | 46.36 47.08 |
Foliar app. 300 ppm | 2273 | 34.70 | 39.85 | 43.28 | 4547
L.S.D. ) 5% 01.13 00.87 | 01.07 | 09.80 01.36

2020



J. Agric. Scl. Mansoura Univ., 29 (4), April, 2004

4.3- Effect of Interaction between K-app. methods and micronutrients:

Il is clear from data in Table (5) that the positive interactions b etween
application methods of K-fertilizer and micronutrients (Fe +7Zn + Mn) levels
often observed on storability of bulbs. Application of 50 % K-ferlilizer in the
soil + K-follar with foliar spray of micronulrients at 300 ppm gave the lowesl
total welght loss percentage during starage period. These results agree with
those of EI-Sawy ef a/. (2000 a) on potalo.

From the results of this study, it could be concluded 1hat, application 50%
of k-fertilizer + follar-K with spraying the plants with mixture of micronulrients
(Fe + Zn + Mn) at 300 pom are the recommended lrealments for increasing
garlic yield. improving bulb quality of garlic and lowering cost production (as
a result of saving one third of the added K-fertilizer approximately) under
similar conditions lo this work.
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