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ABSTRACT: This experiment was carried out during two successive
winter seasons of 2000-2001 and 2001-2002 at EL-Khattara
Experimental Farm, Fac. Agric., Zagazig Univ., to study the effect of
water quantity, farmyard manure and their interactions on dry
weight and plant chemical composition of garlic under sandy soil
conditions,

Obtamed results indicated that water quantity at the rate of
2600 m {fed recorded maximum values of dry we:ght of roots, bulb,
leaves and total / plant, free and total water in leaves and total

];take of N, P and K by plant. Meanwhile, water quantity at 600
U‘ed led to increase chlorophylls, carotenoids, prolein and bound
water in leaf tissues.

Addition of 30 m’FYM / fed recorded maximum values of total
dry weight / plant and both free and total water in leaf tissues.
Whereas, FYM at 45 m U'ed recorded maximum concentration of all
leaf pigments and total N, P and K uptake / plant. FYM treatments
had no significant effect on bound water, in the second season only
and prolein content in leaf tissues.

The interaction between 2100 or 2600m” /fed and 30 or 45 m’
FYM/fed significantly mcreased total dry weight / plant .Garlic
plants irrigated with 2100 m [fed and fertilized with FYM at
45m’/fed gave the highest N and K content in bulb and leaves,
respectlvely Also the interaction between 2100 or 2600 m*/fed and 45
m’ FYM/fed significantly increased total uptake of N and K /plant.

Key words : garlic , water quantity, FYM, dry weight, leaf
pigments, plant water relation and mineral uptake.
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INTRODUCTION

Garlic (4llium sativum L.) is one
of the oldest, and very important
vegetable crops in Egypt, due to its
_ wide local consumption as a spice,
exportation and for medicinal
properties.

It is well known that sandy soil
is low fertile, low water retention,
poor soil properties; i.e., physical,
chemical and biological, and had
high soil pH. Addition of organic
fertilizers to sandy soil increases
the amount of nutrients a soil can
hold in a form which resists
leaching. It also increases the
water holding capacity of the soil.
It lowers the soil pH, and hence

increases the availability of
nutrient elements in the soil.
Increasing soil moisture

contents and / or irrigation water
quantity increased total dry weight
‘of gatlic plants (Abou El-Magd,
1979; Maksoud et al,1986; El-
Mansi et al,1999 a) , N, P and K
uptake by plant (Abou El-Magd,
1979; El-Mansi ef al., 1999 b), total
and free water percentage in leaf
tissues (Abou- El-Magd, 1979,
Maksoud er at.,1986; El-Mansi ef
al, 1999 b) and decreased
chlorophylls a, b, total (at+b) and
carotenoids, prolein and bound
water in leaf tissues (El-Mansi ef
al.,1999 b and d on garlic and pea,
respectively ).

El- Mansi,ret. al.

Also, fertilization of garlic plants
with organic manure increased
total dry weight /plant (Khalaf and
Taha, 1988; Ali ef al., 2001 on
garlic), N and P uptakes by leaves
and N, P and K uptakes by bulb
(Fayed, 1998 on onion), also,
increased free water, but decreased
bound water in leaf tissues (El-
Mansi et al., 1999 d on pea).

This study aimed to determine
the suitable amounts of irrigation
water and farmyard manure to
obtain high vield of dry weight of
garlic plant and high plant
chemical composition, under sandy
soil conditions.

MATERIALS AND METHODS

" This experiment was carried out
during two successive winter
seasons of 2000-2001 and 2001-
2002 at EL-Khattara Experimental
Farm, Fac. Agric., Zagazig Univ.,
Sharkia Governorate, to study the
effect of irrigation water quantity,
farmyard manure and their
interactions on dry weight, plant
water relations and plant chemical
composition of garlic plants under
sandy soil conditions.

The physical and chemical
analysis of the experimental soil,
irrigation water and farmyard
manure and are presented in
Tables 1a, ib and 1c.
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Table 1a: The physical and chemical properties of the experimental soil
in 2000-2001 and 2001-2002 seasons

Soil property 1™ season 2" season

Physical properties
Sand (%) 92.80 96.36
Silt (%) 5.20 2.20
Clay (%) 1.94 1.40
Organic matter (%o) 0.06 0.04
W.HC (%) 16.08 14.20
F.C. (%) 8.04 7.1¢
W.P. (%) 4.02 3.60
Texture Sandy Sandy

Chemical properties
pH 8.47 8.41
E.C. (mmhos/cm) 231 224
Available N (ppm) 421 3.87
Available P (ppm} 3.34 4.17
Available K (ppm) 10.39 10.73

Samples of the soil were obtained from 25 cm soil surface.

W_H.C: Water holding capacity; FC: Field capacity; WP: Wiiting point;
and E.C: Electric conductivity
Table 1b: Analysis of irrigation Table Ic: Analysis of farmyard

water manure
Properties Values Properties N 2
EC dsm’ 1.42 season _ season
. (dsm”) oy TO@N% 053 050
L - Tota] N units 1.802  1.700
Ca’ (mol/l) 121 inm’ (340kg)
M% (mol/) 1.08 This experiment included 20
Na {(mol/l) 1220 {reatments, which were the
K' (mol/t) 0.12  combinations between five water
SO4 (mol/) 1.44 quantities; ie.. 600, 1100, 1600,
CO¥"  (molll) 0.00 2100 and 2600 m® /fed and four
. f farmyard manure; i.e.
Cl (mol/l) 579  Amounts o : ure; 1.e.,
0, 15,30 and 45 m” FYM /feddan.
HCO3  (mol/l) 738 oo adsm ecean
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These treatments were
arranged in split plots in a
randomized block design with
three replications. The water
quantities were randomly arranged
in the main plots and the FYM
were randomly distributed in the
sub plots.

All the experimental units
during germination stage up to 25
days from sowing received 100m’

El" MaHSi’ etn ﬂl.

water, then irrigation treatments
were started on 5% October in the
two seasons of the study two days
intervals. The irrigation treatments
were stopped 15 days before
harvesting time. The water was
controlled using water counter and
pressure counter.

The time and amounts of water
in every irrigation are shown in
Schedule 1.

Schedule 1: The time and amounts of applied irrigation water (m’/ fed) at
every irrigation during the growth period of garlic via dripper lines with
discharge of 2 L/h for each dripper at 0.5 bar.

Water | Drrigation Irrigation time Water Water
quantity | numbers (minute)/ quantity quantity
m 3/fed irrigation (m’ffed)!  (m’fplot)/
irrigation irrigation
(126 m%)
500 80 8 6.25 0.01875
1000 80 16 12.50 0.03750
1500 80 24 18.75 0.05625
2000 80 32 25.00 0.07500
2500 80 40 31.25 0.09375

Plot size was 126 m" .It
contained three dripper lines with
7m long and 60 cm in wide. A
guard area (1.5 m wide) was left
between each two experimental
units to avoid the overlapping
infiltration of irrigation.

Garlic cloves of Balady cv
were selected for uniformity in
shape and size. The cloves were
sown on both sides of the dripper

lines on September10™ in both
seasons at 7.5 cm apart.

All experimental units received
equal amounts of commercial
fertilizers/fed; .ie., 600 kg
ammonium sulfate (20.6%N), 200
kg  calcium  superphosphate
(15.5%P,05), 70 L
orthophosphoric acid (85 %P.0s)
and 200 kg potassium sulfate
(48%-52% K0).
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Total amounts of FYM and one
third of the commercial fertilizers
(200 kg ammonium sulfate, 68 kg
potassium sulfate and 200 kg
calcium superphosphate) were
added at soil preparation. The rest
of commercial fertilizers (two
thirds); ie., 400 ammonium
sulphate, 132 potassium sulphate
and 70 L orthophosphoric acid
were added as fertigation times by
7 days intervals beginning one
month after sowing.

The other normal agricultural

treamtments for growing garlic

plants were practiced.

Data Recorded:
1. Dry Weight

A random sample of ten plants
were taken from each plot at 135
days after sowing in both seasons
of study for measuring growth
characters ~ of garlic plants as
follows :

The different parts of garlic
plant; i. e., roots, leaves and bulb
were oven dried at 70°C till
constant weight and then were
weighed and total dry weight /
plant was caiculated.

2.Leaf Pigments

Chlorophyll a, b as well as
carotenoids in leaf tissues were
determined at 135 days after
sowing according to the method
described by Wettestein (1957).
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3. Plant Water Relations

Total, free and bound water i
leaf tissues were determined at 135
days after sowing according to the
methods described by  Gosev
(1960).

4.Prolein Amino Acid Content

It was determined in dry leaves
at 135 days after sowing in the
second season according to the
method described by Bates (1973).

S.Nitrogen, Phosphorus
Potassium Contents

and

They were determined in rootss
, bulb and leaves on the basis of
dry weight according to the
methods described by Bremner and
Mulvaney (1982). Olsen and

Sommers (1982) and Jakson
(1970), respectively.
6.Statistical Analysis

Al obtained data were

subjected to the analysis of
variance according to Snedecor
and Cochran (1980). Mean
separation was done according to
LSD at 5 % level.

RESULTS AND DISCUSSION
1. Dry Weight

Concerning the effect of water
quantity, data in Table 2 show
significant differences in the dry
weight of garlic roots, bulb, leaves
and total / plant among the water
quantity levels, in the two growing



Table 2: Effect of water quantity levels and farmyard manure on the dry weight (gm)of garlic plant in 2000-
2001 and 2001-2002 season

Characters 2000-2001 season 2001-2002 season
Root Bulb Leaves Total Root Bulb  Leaves Total
Treatments .

Effect of water quantity (m*/fed)

El- Mansi, et. al,

600 0.78 243 3.45 6.66 0.74 1.96 2.29 4.99
1100 1.15 2.70 4.09 7.94 0.62 2.02 233 4.97
1600 1.26 3.13 422 8.6l 0.91 2.40 2.89 6.20
2100 1.32 3.36 4,30 8.98 0.81 2.17 3.15 6.13
2600 1.16 3.28 5.08 9.52 0.82 2.51 340 6.73
LSD at 0.05 level 0.23 0.33 0.55 0.96 0.14 0.25 0.21 0.48
Effect of farmyard manure (maffed)

0 1.05 241 3.37 6.83 0.67 1.96 2.31 4.88
15 1.02 2.72 4.10 7.84 0.83 2.18 2.65 5.67
30 1.23 328 470 = 921 0.78 2.35 2.98 6.12
45 1.23 349 477 9.49 0.84 2.36 3.30 6.51

LSD at 0.05 level NS 0.28 0.39 039 NS 0.17 018 0.26
® NS : not significant at 0.05 level : _
un
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seasons. Increasing water quantity
levels significantly increased the
dry weight of different plant parts
as well as whole plant. Higher
water quantities; i.e., 2100 and
2600 m’/fed, generally, attained

heavier dry weights for the
different plant parts without
significant differences between

them in most cases. It was also
obvious that , the dry weights of
different plant parts and total dry
weight/ plant were at the lowest
values under water stress; i.e. 600
or 1100 m®/fed, in both seasons.

It could be suggested that
increasing water quantity applied
to garlic plants led to keep higher
moisture content in the soil, and
this in turn might favoured the
plant metabolism that leads to the
production of higher dry matter.

Water stress decreased the dry
matter production due to the
reduction in the wuptake of
nutritional  elements  causing
disturbance in the physiological
process need for plant growth
(Saiter and Goode, 1967), and /or
to reduction in leaf area and
photosynthetic rate (Fisher and
Hagan, 1965).

Water stress affects
carbohydrates metabolism, protein
synthesis and the activities of
many enzymes that may reflect a
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change in the balance between
rates of synthesis and degradation
leading to decrease in dry maiicr
accumulation ( Hamlyn 1986) .

Water stress causes an increase
in ABA/CYT ratio, which in turn
decreased plant growth
(Marchner1995). He added that
under sufficient water conditions
there were decrease in ABA and
increase in CYT, GA and IAA
reflecting good growth and dry
matter content. Moreover, under
water stress the synthesis of ABA
from carotenoids in roots occurs
and then transport to different parts
of plant especially leaves and this
in tum affect the dry matter
accumulation in leaves and
different organs (Lancher, 1993).

These results are agreeabie
with those reported by Abou El-
Magd (1979), Maksoud et al,
(1986) and El-Mansi et al,
(1999a) who reported that total dry
weight of garlic plant significantly
increased with increasing soil
moisture or increasing Wwater
quantity up to 2600 m’/feddan.

Regarding the effect of FYM,
data in Table 2 reveal that FYM
had significant effect on the dry
weight of bulb, leaves and total /
plant, while roots dry weight /
plant was not significantly affected
by FYM treatments. Higher FYM
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levels; i.e., 30 and 45 m’/ fed led
to produce maximum dry weight
of both bulb and leaves as well as
total /plant without significant
differences between them except
leaves and total dry weight / plant,
in second season plants without
FYM produced the lowest dry
weight of different plant parts and
" total plant. This means that 30
m’/fed was economically much
enough for enhancing dry matter
production of garlic plant grown in
sand soil.

Khalaf and Taha (1988) and Ali
et al.(2001) found that total dry
weight of garlic significantly
increased with increasing organic
manure up to 20 m’/feddan.

- Since sandy soil had low
organic matter and also low
mineral nutrition, organic manure
can improve its content of organic
matter and this in turn led to
improve soil conditions. For
maximum exploitation of organic
matter, mineralization of the
manure by its flora, needs N-
supply for muitiplication of such
flora to utilize the organic manure.
Therefore, application of organic
and mineral nitrogen fertilizers
together may  increase  the
exchangeable water soluble of
NPK , and the uptake of these
elements {Cooke, 1972),
consequently  increasing  cell

El- Mansi, et. al. -

division and cell enlargement .as a
result , this might be reflected on
the plant growth of garlic .

Farmyard manure contains
many species of living organisms
which release phytohormones as
GA;, IAA and CYT which
stimulates plant growth, absorption
of nutrients and photosynthesis
processes (Reyndres and
Vlassake,1982) and this in turn
increases dry matter accumulation.

Regarding the interaction
between water quantity and FYM,
it is clear from the data in Table 3
that the interaction between

- irrigation water quantity and FYM

had significant effect on dry
weight of roots and leaves in the
second season and total dry weight
in both seasons. The interaction
between 2100 or 2600 m’
water/fed and 30 or 45 m* FYM /
fed gave the highest total dry
weight /plant .

However, the interaction
between water quantity at the rate
of 1600 m3/ﬂed and higher values
of FYM; ie., 30 or 45 m3ffed
produced total dry weight similar
to those obtained by the interaction
between higher levels of both
water quantity and FYM. This may
be due to organic fertilizers which
can increase the water holding
capacity of the soil.



Table 3: Effect of the interaction between water quantity levels and farmyard manure on the dry

weight (gm) of garlic plant in 2000-2001 and 2001-2002 season

w 2000-2001 season 2001-2002 season
Treatments Root Bulb Leaves Total Root Bulb Leaves Total
Water quantlty F;YM
(m’/fed) {m"/fed)
({- 0.63 2.02 2.98 5.63 0.52 1.54 1.90 3.96
15 0.74 2.46 3.58 6.78 0.69 1.83 2.00 4.52
30 0.89 2.77 3.74 7.40 0.68 2.17 2.66 551
45 0.87 2.46 3.49 6.82 1.05 2.35 2.60 6.00
1100 0 1.23 2.26 3.29 6.78 0.48 1.66 1.92 4.06
15 0.67 232 3.74 6.73 0.65 2.13 2.38 5.16
30 132 2.88 4.54 8.74 0.72 2.14 2.35 521
45 1.40 3.36 481 9.57 0.61 2.18 2.67 5.46
1600 0 0.79 232 333 6.44 0.67 2.41 2.22 5.30
15 1.52 2.89 4.06 . 8.47 1.04 2.32 2.49 5.85
30 1.28 3.52 4.53 9133 0.78 2.58 3.19 6.55
45 1.48 3.78 4.96 1022 1.16 2.32 3.66 7.14
2100 0 1.36 2.75 3.48 7.59 0.85 2.00 2.61 5.46
15 1.16 2.90 4.08 8.14 0.97 2.14 2.76 5.87
30 1.42 3.91 4,99 10.32 0.60 2.23 3.12 5.95
45 1.36 3.86 4.65 987 0.82 2.36 3.78 6.96
2600 0 1.26 2.72 3.77 1.75 0.80 2.29 2.57 5.66
15 1.08 3.04 4.96 9,08 0.79 2.51 363 693
30 126 3.35 5.65 10.26 1.11 2.66 3.60 7.37
45 1.07 4.01 5.96 11.04 0.56 2,62 379 6.97
LSDat0.05 level NS NS NS 0.87 031 NS 0.40 0.59

FYM : Farmyard manure ; NS : not significant at 0.05 level

POOT (70N IE 104 “say U3y [ 812037

IS
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On decomposition of the
organic matter carbon dioxide is
set free and this may be of indirect
value in making available of some
of the mineral elements in the soil
and that may contributes in
building metabolites leading to
increas in dry matter accumulation.

2. Leaf Pigments

It is evident from the data in
Table 4 that irrigation water
quantity had significant effect on
chlorophyll a, b, total (atb) and
carotenoides in leaf tissues of
garlic plant, The concentration of
chiorophyll a, b, total (a+b) as well
as = carotencides  significantly
decreased with increasing
urigation water quantity up to
2600 m® / fed, in both seasons.

That means more intensive
leaves were observed under water
siress.

Addition of low quantity of
water to garlic plants resulted in
lowering the water content in leaf
tissues and increase the thickness
of blade of leaves and this in turn
increased the intensity of the
chlorophyll and carotenoides of
garlic leaves.

Regarding the effect of FYM on
leaf pigments content, data in
Table 4 clearly indicate that FYM
had significant effect on all leaf

El- Mansi, et. al.

pigments. Increasing FYM rate up
to the highest level (45m’/fed)
recorded maximum concentration
of all leaf pigments. These results
could be attributed to the property
of organic manure, which
improves soil water holding
capacity and minerals need for
pigments synthesis. In this respect,
Hsieh and Hsu (1993) reported that
the use of FYM increased soil
acidity, organic matter, available
P, exchangeable Mn, and Zn and
this in turn may affect leaf
pigments.

The enhancing effect due to the
increase in nitrogen dose on
photosynthetic pigments might be
owe much to that N is a constituent
o chlorophyll molecule. Moreover,
nitrogen is the main constituent of
all the amino acids.
Correspondingly an enhancement
of protein  synthesis  and
chloroplasts formation leads to an

increase in  chlorophyll and
carotene (Marschner, 1995).
Concerning the interaction

between irrigation water quantity
and FYM , it is clear from the data
in Table 5 that the interaction
treatments had no significant effect
on chlorophyll a , b and total (a+b)
as well as carotenoids in leaf
tissues  of  garlic,  except
carotenoids in the first season.



Table 4: Effect of water quantity levels and farmyard manure on the leaf pigments content (mg/ gm DW)
in garlic leaf tissues in 2000-2001 and 2001-2002 season

Characters 2000-2001 season 2001-2002 season
Chlorophyll Carotenoids Chlorophyl! Carotenoids
Treatments a b (ath) a b (ath)

Effect of water quantity (m*/fed)

600 3.41 1.96 5.37 2.79 348 1.33 4.81 3.50
1100 3.09 178 4.87 2.46 3.03 1.31 434 2.76
1600 291 1.86 4.77 2.39 2.95 1.29 424 2.75
2100 2.89 174  4.63 2.18 2.80 1.24 4.04 261
2600 2.73 174 447 2.16 2.62 1.16 3.78 2.57
LSD at 0.05 level 0.21 0.15 0.32 0.25 0.22 0.10 0.27 0.38
Effect of farmyard manure (m’/fed)
0 2.54 1.68 4,22 2.15 2.70 1.14 3.84 2.50
15 2.80 1.77 4,57 2.26 2.89 1.19 4.08 272
30 3.16 1.84 5.00 2.46 3.05 1.32 437 3.00
45 3.52 1.97 5.49 272 3.26 1.41 4.67 3.13

LSD at 0.05 level 0.19 0.12 0.25 0.16 0.11 0.05 0.12 0.18

PO0T (20N I£ 104 “saY 0148y f 3120807




Table 5: Effect of the interaction between water quantity levels and farmyard manure on the
leaf pigments content (mg/gm DW) in garlic leaf tissues in 2000-2001 and 2001-2002

season
Characters ‘
Treatments 2000-2001 season 2001-2002 season
Water quantity ~ FYM Chlorophyll Carotenoids Chlorophyll Carotenoids
(m’/fed) (m'ifed) " a b atb a b atb
600 0 2.80 1.77 4.57 2.32 3.09 1.24 4.33 292
15 2.95 1.73 4,68 2.35 330 1.23 4.53 3.30
~d 30 3.57 1.98 5.55 2.92 3.64 1.35 4.99 3.82
o 45 432 2.38 6.70 3.57 3.90 1.48 5.38 394
wl
Q:\ 1100 0 2.66 1.67 4.33 2.17 2.77 1.25 4,02 2.63
- 15 2.86 1.81 4.67 2.44 2.87 1.19 4.06 2.60
= 30 3.14 1.79 493 2.51 3.12 1.32 4.44 2.83
g 45 3.70 1.84 5.54 2.73 3.35 1.48 4.83 2.97
-, 1600 0 2.40 1.72 4.12 2.15 2.65 1.09 3.74 232
25 15 2.81 1.83 4.64 2.24 2.96 1.27 4.23 2.78
30 3.09 1.92 5.01 2.47 3.04 1.39 443 2.89
45 3.34 1.97 531 2.68 3.13 1.43 4.56 2.99
2100 0 2.48 1.68 4.16 2.05 2.54 1.10 3.64 227
15 2.80 1.69 4.49 2.07 2.79 1.16 3.95 247
30 3.04 1.76 4.80 2.26 2.79 1.30 4,09 2.80
45 3.22 1.82 5.04 2.36 3.06 1.39 4.45 2.92
2600 0 2.34 1.57 3.91 2.03 2.43 1.04 3.47 2.34
15 2.57 1.80 4.37 2.19 2.53 1.10 3.63 2.47
30 2.96 1.76 4.72 2.15 2.68 1.23 3191 2.64
g 45 3.04 1.83 4.87 2.26 2.85 1.27 4.12 2.81
wn L.S.Dat0.05 level NS NS NS 0.36 NS NS NS NS

FYM : Farmyard manure ; NS : not significant at 0.05 level
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That means both of the two factors
are working independently; since
the effect of FYM alone on leaf
pigments was in the opposite
direction of that of water quantity.

These results are in harmony
with those reported by El-Mansi ef
al. (1999b) on garlic. They found
that chlorophyll a, b, total (at+b} as
well as carotenoides in leaf tissues
of garlic increased with decreasing
irrigation water quantity up to 600
m’ /feddan.

3.Plant Water Relations and
Prolein Contents

Regarding main effect of
irrigation water quantity, it is
obvious from the data in Table 6
that irrigation water guantity had
significant effect on total, free and
bound water (%) and prolein
content in leaves tissues.

Total and free water (%) in
garlic leaves significantly
increased with increasing irrigation
water quantity up to 2100 or 26060
m’ /fed while bound water (%)
significantly  decreased  with
increasing irrigation water quantity
up t0 2100 m® /feddan. Meanwhile,
prolein content in leaf tissues was
at the highest value under water
stress (600 m*/feddan).

As for the effect of FYM, it can
be concluded from the data in
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Table 5 that increasing FYM up to
30 or 45 m’ffed significantly
enhanced both free and total water
in garlic leaf tissues without any
significant differences between the
two treatments and  when
compared to the plants received no
FYM, whereas the effect of FYM
on bound water was vice versa 1o
that of its effect on free and total
water. The effect of FYM on
bound water was insignificant, in
the second season. Moreover,
FYM treatments had no significant
effect on prolein content in leaf
tissues.

Stewart (1977) reported that the
conversion of prolein to glutamic
acid and hence to other soluble
compounds (prolein oxidation}
proceeds readily in turgid leaves
and it is stimulated by higher
concentrations of prolein. This
suggests that prolein oxidation
could function as a control
mechanism for maintaining low
cellular levels of prolein in turgid
tissues. In water stressed, however,
prolein oxidation is reduced to
negligible rates. It seems likely
that inhibition of prolein oxidation
is necessary in maintaining high
levels of prolein found in stressed
levels.

The decrement in the amount of
prolein with FYM may be
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Table 6: Effect of water quantity levels and farmyard manure on the plant water relations
(%) of garlic leaves in 2000-2001 and 2001-2002 and prolein amino acid in 2001-2002

scason

Characters

2000-2001 season

2001-2002 season

Free Bound Total Free Bound Total 511;/]16 618
Treatments water water water water water water DW
Effect of water quantity (m’/fed)

600 55.49 29.71 85.20 48.80 38.77 86.71 149.83

1100 61.46 23.73 85.19 52.10 35.84 87.94 141.82

1600 63.96 21.93 85.89 55.46 32.70 88.16 88.04

2100 65.40 21.36 86.76 62.03 26.80 88.83 104.98

2600 67.48 20.17 87.65 61.44 27.73 89.17 79.52

LSD at 0.05 level 2.36 2.99 0.42 3.82 345 0.65 16.66

Effect of farmyard manure (m>/fed)

0 58.77 26.87 85.65 52.74 34.48 87.22 120.55

15 62.62 2345 86.07 5421 33.89 £8.10 109.40

30 64.67 21.72 86.39 57.26 31.02 88.28 116.32

45 64.96 21.44 86.40 58.99 29.38 89.03 105.08

LSD at 0.05 level 3.65 2.98 0.41 3.81 NS 0.73 NS

NS : not significant at 0.05 level
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attributed to that FYM decrease
water loss through evaporation and
leaching in soil and this in turn
increases the availability of water
for longer time than unfertilized
with FYM, resulting in decrease in
prolein content of garlic leaves.

Under water stress the starch
converted in to  soluble
carbohydrates, and decrease cell
volume which led to increases in
concentration of cell sap and
osmotic pressure of the cell sap
and these in fturn increase the
bound water % and decrease the
free water (Lancher , 1993)

These results are agreeable with
those reported by Abou El-Magd
(1979), Maksoud et al. (1986) and
El-Mansi et al. (1999b) on garlic.
They reported increase in the total
water and free water percentage
and decrease of bound water
percentage in leaf tissues of garlic
by increasing soil moisture content
(irngation after 15 or 20%
depletion of available soil
moisture) or increasing water
quantity up to 2100 or 3100 m%/
feddan.

Water stress or low water
quantity up to 600 m’/fed or
decreasing FYM up to 20 m’/fed
increased prolein in leaf tissues
(El-Mansi et al, 1999b and d on
garlic and pea, respectively).
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With respect to the interaction.
between irrigation water quantity
and FYM, it is evident from the
data in Table 7 that the interaction
treatments did not show any.
significant effect on total, free and
bound water (%) in leaves of
garlic, but had significant effect on’ -
prolien content in leaf tissues of
plants received lower water
quantity; i.e., 600 m’/fed (under
stress} without adding FYM
recorded maximum prolein content
in their leaf tissues. Since then,
prolein content in leaves can be
taken as an indicator for water
stress.

4.Nitrogen, Phosphorus and

Potassium Contents and
Uptake

Tllustrated data in Table 8 show

the effect of both water quantity
and FYM on N, P and K contents
in roots, bulb and leaves of garlic
plant.

It is evident that water quantity
reflected significant effect on N, P
and K contents in different plant
parts except P and K in root and
bulb, respectively. In general,
moderate and / or high levels of
water quantity applied to garlic
plants {1600-2600m’/fed) showed
enhancing effect on minerals
concentration in different plant
parts, while they were minimum
under water stress.



Table 7 : Effect of the interaction between water quantity levels and farmyard manure on the plant water
relations (%) in 2000-2001 and 2001- 2002 seasons and prolein amino acid of garlic leaf
tissues in 2001 — 2002 season

Troam— Lharactets 2000-2001 season 2001-2002 season ﬂ
Water quantity FYM Free Bound Total Free Bound Total (gmleilgo
(mglfed) (m3/fed) water water  water water water water W)
600 0 51.58 3331 84.89 44 .49 40.62 85.11 158.78
15 54.64 31.03 85.67 46.02 39.70 85.72 149.90
-t 30 58.60 2632 8492 51.34 35.70 87.04 169.25
[ 45 57.14 28.14 85.28 53.38 35.57 88.95 121.41
ks 1100 0 58.94 2538 8432 49.87 37.04 86.91 151.63
;;'; 15 62.31 2270  85.0]1 50.77 3746 88.23 119.15
= 30 62.20 23.51 8571 5277 35.45 88.22 154.25
g 45 62.39 2332 8571 55.03 33.36 88.39 142.26
-~ 1600 0 59.22 . 2637 85.29 52.31 35.44 87.75 89.46
=] 15 62.88 23.00 8588 54.89 32.83 87.72 95,65
30 66.46 19.50 85.96 56.70 31.34 28.04 66.66
45 67.28 18.82 86.10 57.94 31.20 89.14 100.38
2100 0 6027 2598 8625 57.18 3095 £8.13 10630
15 62.91 23.19 86.10 6045 29.29 89.74 101.96
30 67.89 19.63 87.52 63.89 24.77 B8.66 109.58
45 70.52 16.63 87.15 66.60 22.19 88.79 102.48
2600 0 63.87 23.33 8720 59.88 28.29 88.17 96.56
15 70.34 17.34 87.68 .58.9] 30.16 89.07 30.76
30 68.21 19.62 87.83 61.63 27.85 89.48 81.88
% 45 67.50 2039 8789 65.36 24 .58 89.94 58.86
in
LS.Dat0.05 level NS NS NS NS NS NS 30.18

FYM : Farmyard manure ; NS : not significant at 0.05 level



Table §: Effect of water quantity levels and farmyard manure on the minerals content of garlic plant at 135
days after sowing in 2001-2002 season

: Characters Minerals content (%)
Root Bulb Leaves
Treatments

N P K N P K N P K
Effect of water quantity (m’/fed)
600 1.48 0.298 0.85 1.92 0.344 0.92 332 0.300 2,79
1100. 1.66 0.308 1.04 1.91 0.390 0.98 3.79 0.316 21
1600 1.72 0.290 0.97 2.02 0372 1.00 4.16 0.343 2.83
2100 1.81 0.278 1.02 227 0.411 1.01 4.55 0.368 291
2600 1.78 0.289 1.03 2.10 0.398 1.02 4.48 0.386 3.08
L.8.D at 0.05 level 0.13 NS 007 0.13 0.036 NS 0.48 0.040 0.10

Effect of farmyard manure (m’/fed)

0 1.46 0.283 0.87 1.85 0.360 (.90 354 0.294 2.72
15 1.65 0.285 1.00 1.92 0.376 0.98 3.66 0.340 2.87
30 1.88 0292 1.02 217 0.399 1.01 4.16 0.349 2.89
45 1.77 0.310 1.03 222 0.398 1.05 4.88 0.388 3.03

L.S.D at 0.05 level 0.12 NS 0.10 0.15 0.023 0.05 0.29 0.023 0.09

NS : not significant at 0.05 level

POOT (2)ON IE 10A “say auly [ SizvSogz
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Increasing the quantity of water
applied to the soil increased the
moisture content that make
minerals more available to the
plant .

As for the effect of FYM, the
results in the same table indicate
that FYM had significant effect on
N, P and K content in root, bulb
and leaves except P in root.
Increasing FYM level up to the
highest levels 30 or 45 m’/fed
recorded the highest
concentrations of these elements in
different plant parts without any
significant differences between
them in root and bulb, while 45
m’/fed gave the highest N, P and K
content in leaves. Moreover,
maximum K in leaves was
obtained by adding 2600 m’/fed
water quantity and 45m3FYM /
feddan .

The interaction between water
quantity levels and FYM did not
show any significant effect on the
concentrations of N, P and K in
different plant parts except N in
bulb and K in leaves (Table 9).
Comparison among the four FYM
levels within each of the studied
water quantities, generally
indicated  that increasing FYM
level, irrespective of the water
quantity level used, increased N, P

El- Mansi, et. al.

and K contents (%) in different
plant parts.

The three minerals uptake and
total uptake / plant, generally,
increased with increasing either

water quantity or FYM levels
(Table 10).

The interaction between water
quantity and FYM had favourable
significant effect on the uptake of
N, P and K by root and leaves of
garlic plant. Whereas, it had no
significant effect on the uptake of
these minerals by bulb (Table 11).
Meantime, the total uptake of both
N and K / plant were significantly
affected by the same interaction
treatments, but the total uptake of
P/ plant was not. Such effect was
more pronounced under moderate
and high levels of water quantities
(1600 — 2600 m’/fed). This trend
seemed to be similar to those
obtained regarding the dry matter
content and minerals content of
different plant parts.

Farmyard manure contains
microorganisms as Azotobacter
,Azospiriilum, etc. which fix N and
release phytohormones as GA,
IAACYT, etc. necessary for
stimulating plant growth and dry
matter content, and absorption of
nutrients {(Reynders and Vlassak,
1982),



Table 9: Effect ofthe interaction between water quantity levels and farmyard manure on the minerals
content of garlic plant at 135 days after sowing 1n 2001-2002 season

aracters Minerals content (%) o
Treatments Root Bulb Leaves

Wa‘(‘:jz,;‘;;)m“y FYMm'fedy N P K N P K N P K
600 0 T2 05 086 T80 03T 080 291 0227 253
15 139 0300 095 187 0350 096 278 0278 266

30 {77 0328 085 214 0372 09 336 0350 298

35 150 -0311 096 198 0344 100 421 0334 300

1100 o 118 0278 098 183 0355 091 345 0283 2.66
15 168 0316 111 1.8 038 099 336 0372 273

30 196 0311 104 191 0400 099 386 028 272

45 182 0328 103 205 0417 101 449 0372 296

1600 0 151 0300 089 206 0372 088 361 0305 266
15 184 0255 093 188 0366 099 391 0333 290

30 180 0278 100 198 0389 103 421 0344 2.89

15 174 0328 105 214 0361 110 490 0389 289

2100 0 176 0311 090 180 0394 093 3.89 0300 2.79
15 163 0261 104 199 0200 101 385 0378 285

30 191 0255 108 274 0422 107 474 0383 296

45 195 0283 108 253 0428 101 574 0411 3.06

2600 0 160 0272 093 187 0366 099 385 0355 296
I5 172 0294 100 2002 0378 096 438 038 3.19

30 195 0289 114 210 0411 104 463 0378 290

25 182 0300 104 241 0439 Ll 507 422 325

L.S.D.at 0.05 level NS NS NS 034 NS NS NS NS _ 02

POOT (TVON I€ 10A “say ouSy [ SizvSpg

e

FYM : Farmyard manure ; NS : not significant at 0.05 level
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Table 10. Effect of water quantity levels and farmyard manure on uptake of N,P and K by garlic plant in

2001-2002 season

Characters Minerals uptake (mg/gm DW) Total uptake
m\ Root Bulb Leaves ( mg/plant)
N P K N P K N P K N P K
Effect of water quantity (m’/fed)
600 1107 213 644 3847 684 1761 7744 1.04 64.73  126.98 16.0] £8.78
1100 1061 194 653 3882 795 20.15 8947 748 65.09 13890 1737 9177
1600 1599 267 906 4852 897 2488 12306 1004 8245 18752 21.68 11639
2100 1471 227 837 4981 893 2196 14293 1142 8998 20745 2262 120.31
2600 1455 236 8.60 53.04 10.05 2547 154.70 1347 10522 22229 2588 13929
L.S.D at 0.05 level 220 NS 1.62 7.37 125 256 16.89 1.26 6.64 22,98 113 8.93
Effect of FYM ( m’/fed)
0 10.11 191 601 3683 713 1841 8048 6.70 61.54 12742 1574 8596
15 13.79  2.34 835 4200 821 2149 9976 9.19 7732 15555 19.74 107.16
30 1473 2.28 816 5133 943 2403 12564 10.51 86.56 191,70 2222 118.75
45 1490 2.56 868 5278 943 24,14 16397 13.16 10057 231.65 25.15 133.39
L.8.D at 0.05 level 257 045 182 477 0.84 203 1035 089 6.10 11.88 1,22 6.44

NS : not significant at 0.05 level



Table 11. Effect of the interaction between water quantity levels and farmyard manure on uptake and total uptake of
N,P and K by garlic plant in 2001-2002 season

acters Minerals uptake (mg/gm DW) Total uptake
Treatments Root Bulb Leaves { mg/plant)
K

wQ FYM N P K N P K N P K N P

(ffed)  (m'ffed) _

H00 0 682 134 345 2385
15 9.66 2.07 6.35 34.17
30 11.94 220 587 4742

75 1187 5508 426 4827 8775 1035 63.59
40 1698 5561 5.53 53.12 9944 1401 7645
12 2031 8938 936 7926 148.74 19.68 105.26
45 15.87 292 1008 46.54 10 21.28 109.69 899 7826 172.10 20.01 109.62

4
6
8
&
1100 ] 590 138 485 3024 586 1515 6637 546 5131 10251 1270 7131
135 10.97 209 733 39.07 827 21.68 8028 7.71 6555 13032 15.06 94.56
30 1435 229 762 4096 856 21.85 90.78 6.79 64.06 146.09 17.64 93.53
45 11.21 201 631 4502 910 21.92 12044 998 79.44 176.67 21.09 107.67

8

8

0

1660 0 10.05 2.06 625 4938 895 2349 8058 6.80 59.16 140.01 17.81 88.90
15 19.11 266 979 4393 842 2320 -9759 820 72,73 160.63 1928 10572

30 13.99 2.18 7.89 51.16 10.11 27.69 134.32 1090 92.18 199.47 23.19 127.76

45 2081 3.79 1232 4964 8.40 2513 179.74 1424 105.73 250.19 26.43 143.18

2100 0 1507 264 7.84 3620 7.72 1857 10095 7.81 7257 152.22 18.17 98.98
15 1586 256 1023 4223 8.50 2148 1065.61 1637 7891 163.70 21.43 110.62

30 11.67 1.53 658 60.99 941 23.74 14791 1195 92,58 220.57 22.8% 122.90

45 1623 2.36 8383 59.82 10.08 24.06 217.27 15.56 115.87 293.32 28.00 148.76

2600 0 12.27 2.13  7.65 4250 838 2295 9941 915 76.36 [54.18 19.66 106.96
15 1336 2.34 805 5063 946 24.13 159.70 14.16 116.27 223.69 25.96 14845

30 21.73 323 1283 56.19 1093 26.52 16580 13.55 10470 243.72 27.71 144.05

45 1038 1.74 587 6283 1145 28.29 192.70 17.02 123.57 265.91 30.21 157.73

LS D at).05 level 575 102 408 NS NS NS 2315 200 13.65 2655 NS 1442

WQ : Water quantity ; FYM : Farmyard manure ; NS : not significant at 0.05 level

POOT (Z)ON IE 104 “say Sy f 3123z
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These results are in harmony
with those reported by Abou El-
Magd, (1979) and El-Mansi ef al.,
(1999b) on garlic. They reported
that the concentration of N, P and
X uptake by garlic plant and N and
K uptake by leaves and N, P and K
uptake by onion bulb increased
with increasing soil moisture
content (irrigation after 20%
depletion of available soil
moisture} or increasing water
quantity up to 3100 m’/feddan.)
Also, Fayed (1998) on onion found
that N , P and K uptake by onion
bulb increased with increasing
farmyard manure up to 20 m’ /fed
or increasing chicken manure up
to7.5 ton/feddan.

In conclusion, water quantity at
the rate of 2600 m*/fed seemed to
be superior regarding dry weight
of different plant parts and whole
plant, total uptake /plant of N, P
and K and both total and free
water in leaf tissues. Prolein was
maximum under water stress.
FYM at 30 m’/fed was the superior
treatment for producing maximum
total dry weight and for enhancing
the plant chemical composition;
1.e., leaf pigments, and free and
total water in leaf tissues.
Moreover, FYM at 45 m3/fed
recorded maximum N,P and K
concentration and uptake in

El- Mansi, et. al.

different plant and total uptake /
plant.
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