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EFFECT OF IRRIGATION FREQUENCY AND
POTASSIUM SOURCE ON THE PRODUCTIVITY,
QUALITY AND STORABILITY OF GARLIC

M. E. M Ahmed?; A. Derbala? and N. Abd El-Kader?3

ABSTRACT
Two field experiments were conducted during the winter season of
2006/2007 and 2007/2008 at the experimental farm of the Faculty of
Agriculture, Tanta University. The objective of this study was to
investigate the effect of both irrigation frequency i.e. irrigation once
every 10, 15, 20 and 25 days intervals and potassium source i.e. KxSO4
and KCI. on water application, water distribution, water use efficiency
using furrow irrigation system, productivity and storability of garlic
(clone sids-40).
Results indicated that irrigation once every 15 days then every 20 days
were superior and significantly increased water application, water
distribution, water use efficiency, plant height, leaves number, leaves
fresh weight, yield and its components as well as bulb diameter, bulb
weight, volatile oils in bulbs and carbohydrate content of leaves and
bulbs. Also, storability was improved with irrigation every 15 days and
every 20 days compared with other treatments. Application of K>SO4
fertilizer was more beneficial than KCI fertilizer it exerted increases in
vegetative growth characters. Moreover, markedly increased total yield,
its components and storability with KjSos fertilizer. The study
recommended that, irrigation once every 15 days then every 20 days and
using KoSOq fertilizer gives best results under such conditions.
INTRODUCTION

arlic is the foremost alliaceous vegetable plant, and one of main
G vegetable crops in Egypt. It has been used for flavoring, soup,

sausages and salads, in addition to it's medical value. The
increase in yield and improving bulb quality of garlic is usually dependent
on many factors that influence the plant growth throughout the growth
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period, improving agricultural treatments especially application of
optimal source of potassium fertilizer and the amount of available soil
moisture especially the problem now is finding ways by which available
water could be economically utilized. Many investigators found a direct
relationship between yield and its components of bulb crops and available
moisture at the time of irrigation. EI-Bheidi et al. [1983]; Baten et al.
[1992]; Panchal et al. [1992]; Pandy and Sing [1993]; Lipinski et al.
[1996]; Patel et al. [1996]; Abo-Sedera and Badr [1998]; Hanson et al.
[2003b] and Ortega et al. [2004] on garlic. Potassium element is very
important in overall metabolism of plant enzymes activity, it was found to
serve a vital role in photosynthesis by direct increasing in growth. Also,
potassium has a beneficial effect on water consumption [Gardener et al.,
1985 and Mansour, 2006]. Furthermore, many plant species including
garlic were differing in growth and yields when supplied with either
K2SO4 or KCI as sole source of potassium. Garlic plant react adversely to
excessive increase of KCI fertilizer by exhibiting toxicity symptoms and
by growing and yielding less than they would with K2SO4 [Gunadi and
Asandhi, 1986; King et al., 1997; Park et al., 1997 and Abdel-Fattah et
al., 2002].
Thus, this study was planned to evaluate the effect of irrigation frequency
and K-sources on water application, water distribution, water use
efficiency, productivity and storability of garlic.

MATERIALS AND METHODS
Two field experiments were carried out during the winter seasons of
2006/2007 and 2007/2008 at the experimental farm of the Faculty of
Agriculture, Tanta University. The experimental field soil was clay loam
in texture with pH 7.7. Each experiment included eight treatments which
were the combinations of four irrigation intervals and two sources of
potassium as follows:
A. lrrigation intervals:

1-  lrrigation every 10 days by intervals [the plant received 15
irrigations during the growing season, whereas the plants were
received the same total quantity of water].

2-  lrrigation every 15 days by intervals [the plant received 10
irrigations].
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3- Irrigation every 20 days by intervals [the plant received 7
irrigations].
4-  lrrigation every 25 days by intervals [the plant received 6
irrigations].
B. Potassium sources [suitable for Egyptian soils]:
1- Potassium sulphate [K2SO4].
2- Potassium chloride [KCI].
The irrigation treatments began after 30 days from planting. All
treatments received equal amounts of water at the first irrigation.
Representative soil samples were randomly taken on regular basis
before each irrigation time from 5 plots for every irrigation treatment
to determine the soil moisture content within 0.4 m depth of soil. The
furrow length was 4 m and the slop can be negligible. Siphon tubes
were used to regulate the rate of water flow and to calculate the
quantity of water applied for each plot. The quantity of water applied
for each plot was calculated using the following equation [Khurmi,
1984]:
Q=Ca A \2gh [1]
Where: Q = the quantity of water applied in m3.s™?,
Ca = coefficient of discharge (0.6),
A = (nd?/4) where © = equal to 3.14,
d? = inside radius square for the siphon tube,
g = the gravity equal to 9.81 m.s and
h = the head of water in the main irrigation canal in m.
The soil moisture content as volume percent and total quantity of applied
water for each irrigation treatment are shown in Table 1. The field
capacity of experiments field was 33% at 0.4 m soil depth.
Cloves of garlic [clone sids-40] were sown on October 7™ and 8" in 2006
and 2007 seasons, respectively. Sowing was on both sides of ridges and
the experimental layout was split-plot with four replications. Irrigation
treatments were randomly distributed in the main plots whereas;
potassium sources treatments were in the sub-plots. Each sub-plot
consisted of six ridges, 4 m long, 0.6 m width and inter-ridge spacing was
0.07 m, sub-plot area was 14.4 m? and the data were recorded as follows:
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- Soil water distribution and efficiencies:
The water application efficiency [Ea], the water distribution efficiency
[Eq] and the water use efficiency [WUE] were determined for each
treatment according to [James, 1988] as follows:
- Application efficiency:
Ea= [Ws/Wf] *100 [2]
Where:
Ea = water application efficiency in %,
ws = stored water within irrigation in mm and
ws = depth of added water to the irrigated area in mm.
- Water distribution efficiency:
Eq =[1-s/d] * 100 [3]
Where:
Eq = water distribution efficiency in %,
s = average numerical deviation from d, in mm and
d = average of soil water depth stored along the furrow during the
irrigation in mm.
- Water use efficiency:
WUE = [Yi/ws] [4]
Where:
Yi = total grain yield in kg/fed., and
W, = total applied water in m®/fed.

Table 1: The soil moisture content and total quantity of applied water

Soil moisture content, Quantity of water
Irrigation vol. % [md.fed.™]
intervals [day] 2006/ 2007/ 2006/ | 2007/
2007 2008 Mean | 2007 2008 | Mean
Season | Season Season | Season
10 25.12 25.05 |25.09 | 2819 2637 | 2728
15 22.85 23.38 | 23.12| 2703 2567 | 2635
20 20.53 21.02 | 20.77 | 2590 2438 | 2514
25 18.68 19.70 | 19.19 | 2498 2348 | 2423
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- Vegetative growth:
Randomly 10 plants were selected from each treatment. At 145 days after
planting for measuring the vegetative growth measurements expressed as
plant height, number of leaves, leaves fresh weight and leaves dry weight.
- Yield and its components:
At harvest time [190 days after sowing], all plants of each treatment were
harvested and the total yield per feddan was calculated after curing for
7 days. Also, a random sample [10 bulbs] was taken from each treatment
to determine bulb weight, bulb diameter and number of cloves per bulb.
- Chemical constituents:
The chemical constituents of garlic plants as total nitrogen, phosphorus,
potassium and total hydrolysable carbohydrates in dry matter of leaves
and bulbs were determined following to Association of Official
Analytical Chemists International [A.O.A.C., 1995]. Also, voliate oils
were determined in fresh samples.
- Storability:
After curing random samples 10 kg each were taken from each treatment,
stored at the normal room conditions. The percentage of total weight loss,
sprouting and decay were calculated and recorded at the storage period
[9 months]. On the other hand, all obtained data from this study were
subjected to analysis of variance using MSTATC program.

RESULTS AND DISCUSSION
- Water application and distribution efficiencies:
Both treatments, irrigation every 15 and every 20 days by intervals
reflected the highest value of water application efficiency and water
distribution efficiency during the growing seasons [Fig. 1]. The highest
values of water application efficiency were 75.48 and 74.20% at 15 and
20 days intervals, respectively. On the other hand, the highest values of
water distribution efficiency were 78.86 and 75.25% at 15 and 20 days
intervals, respectively. Under both 10 and 25 days irrigation intervals, the
soil is wet or very dry, respectively. For this reason the water application
and the water distribution efficiencies may be lowest than other
treatments.
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Fig. 1: The effect of irrigation intervals on the water application [Ea] and
water distribution [Eq] efficiencies

- The water use efficiency:

Fig. 2 show the relationship between irrigation intervals and both water
use efficiency and the total weight loss under two sources of potassium.
The data in this figure presented the average values for two seasons. The
interactions between irrigation frequency and potassium source affects on
both water use efficiency and the total weight loss of bulbs. Under KCI,
the highest values of water use efficiency were 3.25 and 3.19 kg/m® at 15
and 20 days irrigation intervals, respectively. At the same time, the lowest
values of total weight loss were 67.46 and 71.31 %, respectively.

On the other hand and under K>SOs, the highest values of water use
efficiency were 3.32 and 3.26 kg/m?® at 15 and 20 days irrigation intervals,
respectively. At the same time, the lowest values of total weight loss were
63.07 and 67.43 %, respectively. These results revealed that, garlic
irrigated every 15 or 20 days and fertilized using K2SO4 reduced total
weight loss and the water use efficiency improved.
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Fig. 2: The relationship between irrigation intervals and both water use
efficiency and weight loss under two sources of potassium

- Vegetative growth:

Data presented in Table 2 show the effect of different sources of
potassium on vegetative growth of garlic. In this respect, plant height,
number of leaves per plant, leaves fresh weight and leaves dry weight
were increased with K>SO4 than those with KCI. These results suggest
that chloride ions toxicity might be inhibited photosynthesis process and
hence limited plant growth with KCI as previously [Kang et al., 1997].
Who indicated that garlic plants were reacted adversely to excessive
increase of KCI by exhibiting toxicity symptoms and by growing less than
that with K2SO4. Also, sulphur [SO4] is one of many elements required
for plant growth, it is important in the formation of protein and
chlorophylls. In addition, sulphur was found to improve soil structure and
to increase water penetration and availability of nutrients under garlic
plants [Hilal et al., 1992 and Mazrouh and Ragab 2000]. These results
agree with those obtained by Hilman and Noordiyati [1988] and Abdel-
Fattah et al. [2002].

Data in Table 2 show also that vegetative growth characters as plant
height, number of leaves per plant, leaves fresh weight and leaves dry
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weight were significantly affected by irrigation frequency in both seasons.
In this concern, irrigation every 15 days intervals or every 20 days
reflected the highest values of all vegetative growth characters. Such
increment effect of increasing the number of irrigation i.e. irrigation
10 times per season on vegetative growth characters may be due to both
increasing the mobility of nutrients in the soil and consequently increased
the minerals uptake by plant and increasing carbohydrates assimilation
[Tables 4 and 5] which are necessary for different growth processes.
Positive response to irrigation frequency were reported by El-Habasha et
al. [1981]; Maksoud et al. [1984]; Baten et al. [1992]; Abo-Sedera and
Badr [1998] Hanson et al. [2003a] and Ortega et al. [2004] on garlic.

The interaction effects between irrigation frequency and potassium source
on plant height, number of leaves per plant, leaves fresh weight and
leaves dry weight were significant in both seasons [Table 2]. The results
showed that, plants fertilized with K>SO4 and irrigated every 15 days
intervals were very tall and had the highest number of leaves and highest
values of leaves fresh weight and leaves dry weight in both seasons.

- Yield and its components:

Yield and its components like fresh weight and diameter of bulb, were
affected by different sources of potassium. Results indicated that
application of K>SO4 was generally more effective than KCI in both
seasons [Table 3]. The highest values of all characters were obtained from
application of K2SO4 [yield was 8.225 and 7.964 ton/fed. in the first and
second seasons, respectively]. These results may be due to the favorable
effect of SOs ions on photosynthetic pigments formation and
carbohydrates assimilation diverted to the bulb filling and hence
increasing yield. Conversely, Cl ions have a harmful effect on
photosynthesis and translocation of carbohydrate from plant leaves to
bulbs [Kang et al., 1997 and Hilal et al., 1992]. These results agree with
Gunadi and Asandhi [1986] and Abdel-Fattah et al. [2002].

In Table 3, it is noticed that, garlic total yield and its components except
number of cloves per bulb were significantly affected by irrigation
frequency in both seasons. In this respect, irrigation every 15 days then
20 days by intervals recorded the highest values in the total yield [yield
was 8.743 and 8.540 ton/fed. in the first and second seasons, respectively]
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and its components except number of cloves per bulb. Similar positive
responses of garlic plants were reported by Kamel and Abou El-Maged
(1981); El-Beheidi et al. (1983); Baten et al. (1992); Panchal et al. [1992];
Pandy and Singh [1993]; Abo-Sedera and Badr [1998]; Hanson et al.
[2003b] and Ortega et al. [2004] on garlic.

The interaction effects between irrigation frequency and potassium source
clearly that, there were significant interactions on total yield and its
components except number of cloves/bulb. The highest values of yield
and its components were obtained by using K>SO4 and irrigation every 15
days intervals.

- Chemical constituents:

Regarding the effect of potassium source on percentage of N, P and K in
plant foliage and bulbs of garlic were ineffective but, application of
K2SO4 fertilizer increased total carbohydrates in leaves and bulb and
voliate oils in bulb compared with KCI fertilizer, in both seasons [Tables
4 and 5]. These results agree with Park et al. [1997] and Abdel-Fattah et
al. [2002]. The results showed that total carbohydrates in leaves and bulb
and voliate oils in bulb were significantly affected by irrigation frequency
in both seasons. In this respect, irrigation every 15 days by intervals
recorded the highest values. But, percentage of N, P and K in plant
foliage and bulbs of garlic were insignificant in both seasons. Positive
response of irrigation frequency was reported by El-Beheidi et al. [1983]
and Abo-Sedera and Badr [1998].

The interactions between potassium source and irrigation frequency
significantly affected total carbohydrates in leaves and bulb and voliate
oils in bulb in both seasons. Plants fertilized with K>SO4 and irrigated
every 15 days intervals had highest values of total carbohydrates in leaves
and bulb and voliate oils in bulb. The effect of all spraying treatments on
percentage of N, P and K in plant foliage and bulbs of garlic were
insignificant in both seasons.

- Storability:

Concerning the effect of potassium source on garlic storability, data in
Table 6 revealed that garlic storability was markedly influenced by the
applied potassium source. In this respect, storability of plants which
received K>SOg fertilizer was generally better than that of plants received
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KCI fertilizer. Furthermore, application of K>SO4 reduced total weight
loss, decay and sprouting percentage of garlic stored compared with KCI
in both seasons. Obtained results may be due to the role of sulphur [SO4]
as a constituent of pungency substances, which is positively connected
with the storability of bulbs [Mansour, 2006]. Also, these results may be
due to the increased dry matter in plants. Similar results were reported by
Kang et al [1997] and Abdel-Fattah et al. [2002].

As for the effect of the interaction, the highest value of water utilization
was obtained by using K2SO4 and irrigation every 15 or 20 days intervals.
Also, the total weight loss, decay and sprouting percentage of garlic
stored were significantly affected by irrigation frequency in both seasons.
In this concern, irrigation every 15 days then 20 days intervals reflected
the lowest values of total weight loss, decay and sprouting percentage of
garlic stored. The interaction effects between potassium source and
irrigation frequency on garlic storability were significant in both seasons.
From these results, plants fertilized with K>SOs and irrigated every
15 days intervals had the lowest values of total weight loss, decay and
sprouting percentage of garlic stored in both seasons.
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Table 2: Effect of irrigation frequency and potassium

source on vegetative growth of garlic during 2006/2007 and

2007/2008 seasons
First season 2006/2007 Second season 2007/2008
Treatments Plant height | No. of leaves/ | Leaves fresh | Leavesdry | Plant height | No. of leaves/ | Leaves fresh | Leaves dry
(cm) plant wt. (9) wt. (%) (cm) plant wt. () wt. (%)
K Sources
KCI 67.91 8.57 29.27 14.03 66.63 8.31 28.07 13.03
K2S04 68.96 9.31 31.35 14.14 71.61 9.03 29.83 13.15
Irrigation
treatments
Every 10 days 71.92 9.10 29.60 13.99 69.43 8.76 28.63 13.01
Every 15 days 81.38 10.03 35.87 14.24 79.87 9.83 34.25 13.22
Every 20 days 72.53 9.16 30.28 14.07 71.37 8.83 28.67 13.10
Every 25 days 59.90 7.47 25.50 14.04 55.80 7.27 24.25 13.03
L.S.D. at 5% 0.296 0.9145 0.2754 2.192 0.2278 0.804 0.184
Interactions
KCI + 10 days 69.93 8.74 29.13 13.97 67.10 8.20 27.83 13.00
K2SO4 +10 days 73.90 9.47 30.07 14.02 7177 9.32 29.43 13.01
KCI + 15 days 78.03 9.58 34.33 14.11 76.67 9.39 32.97 13.05
K2SO4 + 15 days 84.73 10.48 37.40 14.37 83.07 10.28 35.53 13.39
KCI + 20 days 70.47 8.89 28.87 14.05 69.47 8.55 27.73 13.06
K2S0O4 + 20 days 74.60 9.44 31.70 14.09 73.27 9.10 29.60 13.15
KCI + 25 days 57.40 7.09 24.77 14.01 53.27 7.12 23.73 13.01
K2SO4 + 25 days 62.40 7.85 26.23 14.07 58.33 7.42 24.77 13.06
L.S.D. at 5% 2.259 0.404 1.356 0.157 2.611 0.1883 1.569 0.084
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Table 3: Effect of irrigation frequency and potassium source on yield and quality of garlic during 2006/2007 and

2007/2008 seasons
First season 2006/2007 Second season 2007/ 2008
Treatments Egslg digr:let;er No. of Total yield Bulb fresh | Bulb diameter No. of Total yield
wt. (g) (cm) cloves /bulb (ton/fed.) wt. (9) (cm) cloves /bulb (ton/fed.)
K Sources
KCI 74.92 5.94 21.40 8.053 71.92 5.76 22.67 7.817
K2S04 78.80 6.31 21.36 8.225 75.48 5.90 22.74 7.964
Irrigation
treatments
Every 10 days 74.40 6.31 21.53 8.078 71.12 5.58 22.68 7.970
Every 15 days 87.95 6.95 21.33 8.743 83.43 6.83 22.83 8.540
Every 20 days 77.13 6.02 21.49 8.293 73.85 5.82 22.73 8.025
Every 25 days 67.97 5.21 21.18 7.442 66.42 5.07 22.60 7.028
L.S.D. at 5% 2.83 0.889 N.S 0.134 2.272 0.0446 N.S 0.155
Interactions
KCI + 10 days 71.83 5.73 21.16 8.027 68.67 5.52 22.66 7.933
K>S0, + 10 days 76.97 6.90 21.90 8.130 73.57 5.64 22.70 8.007
KCI + 15 days 85.43 6.92 21.50 8.643 81.53 6.76 22.78 8.450
K2S0, + 15 days 90.47 6.99 21.16 8.843 85.33 6.91 22.89 8.630
KCI + 20 days 74.97 5.95 21.73 8.193 71.97 571 22.70 7.930
K>S0, + 20 days 79.30 6.08 21.26 8.393 75.73 5.93 22.75 8.120
KCI + 25 days 67.47 5.17 21.23 7.350 65.53 5.05 22.55 6.957
K2S04+ 25 days 68.47 5.25 21.13 7.533 67.30 5.10 22.64 7.100
L.S.D. at 5% 1.498 1.176 N.S 0.060 2.094 0.1031 N.S 0.103
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Table 4: Effect of irrigation frequency and potassium source on chemical contents of garlic leaves during 2006/2007
and 2007/2008 seasons

First season 2006/2007

Second season 2007/ 2008

Treatments N P K Total carbohydrates N P K Total carbohydrates
(%) (%) (%) (mg/100g) (%) (%) (%) (mg/1009)

K Sources
KClI 2.76 0.80 1.78 47.22 2.73 0.78 1.76 46.56
K2S04 2.80 0.80 1.80 49.18 2.76 0.79 1.77 47.30
Irrigation
treatments
Every 10 days 2.75 0.73 1.77 47.85 2.72 0.72 1.76 48.98
Every 15 days 2.87 0.87 1.87 54.55 2.84 0.84 1.83 51.42
Every 20 days 2.79 0.84 1.81 48.58 2.75 0.84 1.80 47.58
Every 25 days 2.72 0.75 1.71 41.82 2.65 0.74 1.68 39.73
L.S.D. at 5% N.S N.S N.S 1.331 N.S N.S N.S 1.882
Interactions
KCI + 10 days 2.74 0.74 1.76 47.70 2.70 0.72 1.76 49.00
K2SO4 + 10 days 2.76 0.72 1.77 48.00 2.75 0.73 1.75 48.97
KCI + 15 days 2.85 0.86 1.85 52.67 2.81 0.83 1.81 50.13
K2S0, + 15 days 2.89 0.88 1.89 56.43 2.86 0.85 1.85 52.70
KCI + 20 days 2.76 0.84 1.81 48.20 2.75 0.84 1.80 47.70
K>S0, + 20 days 2.82 0.84 1.81 48.97 2.76 0.84 1.79 47.47
KCI + 25 days 2.69 0.75 1.69 40.30 2.64 0.74 1.67 39.40
K2SO4+ 25 days 2.75 0.75 1.74 43.33 2.67 0.74 1.69 40.07
L.S.D. at 5% N.S N.S N.S 1.981 N.S N.S N.S 1.730
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Table 5: Effect of irrigation frequency and potassium source on chemical contents of garlic bulbs during 2006/ 2007

and 2007/ 2008 seasons

First season 2006/2007

Second season 2007/2008

. . Voliate

Treatments (’,\I OP f Carb-g?l?tldrates V(Ogllli(t)%g” g\l 0 P f Carb-tl;zt)iljrates oil

%) | (%) | (%) (mg /100g) fw) (%) (%) | (%) (mg /100g) (Qf/t(ng)g
K Sources
KCI 1.37 053 | 1.62 67.98 0.316 1.35 0.49 1.57 64.14 0.313
K2S04 1.39 055 | 1.64 69.53 0.395 1.36 0.50 1.59 66.64 0.394
Irrigation
treatments
Every 10 days 1.36 0.53 | 1.63 67.96 0.345 1.34 | 051 1.59 65.64 0.330
Every 15 days 1.44 0.60 1.71 76.38 0.423 1.40 0.56 1.66 74.08 0.413
Every 20 days 1.37 056 | 1.65 69.49 0.360 1.37 | 0.50 1.59 66.06 0.365
Every 25 days 1.35 0.47 1.54 61.22 0.293 1.30 0.43 1.47 55.76 0.307
L.S.D. at 5% N.S N.S N.S 1.591 0.019 N.S N.S N.S 1.877 0.0446
Interactions
KCI + 10 days 1.36 0.53 | 1.63 67.01 0.297 1.32 | 0.49 1.58 64.01 0.287
K>S0, + 10 days 1.37 0.53 | 1.64 68.90 0.393 1.35 | 0.52 1.60 67.28 0.373
KCI + 15 days 1.43 059 | 1.69 75.90 0.370 1.40 | 0.55 1.65 73.25 0.370
K2SQO4 + 15 days 1.45 0.61 1.72 76.85 0.477 1.41 0.56 1.67 74.92 0.457
KCI + 20 days 1.37 055 | 1.65 68.84 0.323 1.38 | 0.50 1.59 65.15 0.317
K>S0, + 20 days 1.38 056 | 1.65 70.13 0.397 1.35 | 0.50 1.59 66.98 0.413
KCI + 25 days 1.34 046 | 1.53 60.18 0.273 1.29 | 042 1.46 54.14 0.280
K>S0, + 25 days 1.36 049 | 155 62.25 0.313 1.31 | 043 1.48 57.39 0.333
L.S.D. at 5% N.S N.S N.S 1.209 0.084 N.S | N.S N.S 2.231 0.059
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Table 6: Effect of irrigation frequency and potassium source on Water use
efficiency and storability of garlic bulbs during 2006/2007 and

2007/2008 seasons
First season 2006/2007 Second season 2007/ 2008
Treatments Total wt. | Sprouting | Decay | Total wt. Sprouting | Decay
loss (%) (%) (%) loss (%) (%) (%)
K Sources
KCI 71.42 4.54 78.40 71.06 4.56 79.53
K2S04 67.67 4.49 70.69 68.70 4.52 70.71
Irrigation
treatments
Every 10 days 71.56 4.59 74.20 72.04 4.58 72.78
Every 15 days 65.25 4.24 73.25 65.27 4.27 73.36
Every 20 days 68.88 4.56 74.09 69.85 4.61 75.84
Every 25 days 72.50 4.67 76.65 72.35 4.70 78.50
L.S.D. at 5% 1.431 N.S 0.734 1.727 N.S 2.108
Interactions
KCI + 10 days 73.28 4.61 78.68 72.66 4.63 77.59
K2S0; + 10 days 69.85 4.56 69.72 71.43 4.53 67.97
KCI + 15 days 67.91 4.25 77.65 67.00 4.28 78.60
K2S04 + 15 days 62.59 4.22 68.85 63.54 4.27 68.13
KCI + 20 days 71.09 4.57 78.10 71.52 4.63 80.74
K2S04 + 20 days 66.67 4.54 70.08 68.18 4.58 70.93
KCI + 25 days 73.42 471 79.18 73.04 4.71 81.21
K2SO4 + 25 days 71.59 4.64 74.13 71.66 4.70 75.80
L.S.D. at 5% 2.273 N.S 1.194 1.891 N.S 2.446
CONCLUSION

From the results of this study, it could be concluded that, under such
condition soil fertilization with KzSO4 fertilizer and irrigation every
15 days or 20 days irrigation intervals being the superior treatment for
producing the maximum garlic yield with the best storability and quality
as well as highest application, distribution and use efficiencies of
irrigation water.
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