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ABSTRACT

Foliar application of mineral nutrients considers a method of supplying nutrients
to higher plants more rapidly than methods involving root application, which makes
the nutrients more efficient. It is a quick and efficient method of supplying micro
elements in particular. It can, also be used to satisfy acute needs of macro nutrients.
This study was conducted on garlic cv. Sids-40, in the privet farm at Kafr Meet Faris
village, near El-Mansoura, Dakahlia Governorate, during 2008/2009 and 2009/2010
seasons to study the effect of foliar application with certain magnesium concentrations
(0.0%, 0.2%, 0.4% and 0.6% as Mg-citrate) either single and/or in combination with
foliar application of some yeast extract concentrations (0.0, 25 ml/L, 50 ml/L and 100
ml/L) on plant growth, yield and its components, as well as chemical constituents and
storability of bulbs during the storage period.

The obtained results could be summarized as follows:

In general, results showed that the plants sprayed with Mg-concentrations were
better than those of the unsprayed ones. Increasing the foliar applied magnesium
concentration from 0.2% to 0.6% Mg significantly increased plant height, number of
leaves/plant, plant dry weight and bulbing ratio as well as total yield and bulb weight
and diameter. Moreover, foliar application of magnesium at 0.6% Mg significantly
increased concentrations of N, P and K in cloves. In addition, TSS% and volatile oils
were increased. This concentration had the most interesting observation in the
enhancing of storability. On the other hand, foliar application of yeast extract at 50
ml/L gave rise to significant increases in plant height, number of leaves/plant; plant
dry weight, bulbing ratio, total yield, bulb weight and diameter and clove weight as well
as chemical constituents in cloves and decreasing bulb weight loss percentage during
the storage period compared with the other treatments. The combined treatments of
Mg-concentrations and yeast extract were generally more effective on the most
studied parameters than single ones. The best results were obtained by foliar
application of 0.6% Mg with foliar application of yeast extract at 50 ml/L. This
treatment achieved increases in yield at the end of the storage period reached to
18.20% and 18.80% in the first and second seasons, respectively compared with the
untreated ones. Therefore, this treatment could be recommended for raising garlic
yield and improving bulb quality during the storage period under similar conditions to
this work.

INTRODUCTION

Garlic (Allium sativum L.) is one of the most important bulb vegetable
crops. It plays dietary and medicinal roles in human being for countries. It has
been cultivated since ancient times, used as a spice and flavoring. Become
of its potential benefits in preventive and curative medicine, has been used in
many culture. (Rivlin, 2001). Even today, the medical use of garlic is
widespread and growing (Amagase, 2006). In Egypt, it has been generally
cultivated for both local consumption and export. Therefore, increasing garlic
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yield and improving bulb quality are essential aims for both growers and
consumers. Magnesium nutrition is one of major factors that affect growth,
yield and quality of garlic. Its ions (Mg®*) have a specific role in the activation
of enzymes involved in respiration, photosynthesis and the synthesis of DNA
and RNA. Magnesium is also a part of the ring structure of the chlorophyll
molecule. Studies indicate that 15 to 30% of the total magnesium in plants is
associated with the chlorophyll molecule, the deficiency of magnesium will
seriously affect of plant growth and development, being related directly to
photosynthesis (Marschner, 1995).

The efficiency of fertilizers used in Egypt is low, either as a result of
high pH of soil or high concentration of soil calcium carbonate. This problem
could be solved by addition amounts of macro-elements fertilizers to the soil
or through foliar application of them (Alexander, 1986). The positive effect of
foliar application of macronutrients on growth, yield and chemical constituents
of different plants may be attributed to the fact that these elements which can
be readily absorbed by the leaves as a result of foliar spraying application
and not lost through fixation, decomposition or leaching under unfavorable
soils conditions (Doeing, 1986). Several attempts were done on the
application of micronutrients spray to correct deficiency symptoms and
enhance the vegetative growth of garlic which in turn reflects on increasing
yield and its quality for facing local consumption and exportation (Eid et al.,
1991, Ibrahim et al., 1991, Abdel-Fattah et al., 2002, El-Morsy et al., 2004
and El-Morsy, 2005). It can be, also used to satisfy acute needs of macro
nutrients (Franke, 1986).

Several investigators indicated that spraying plants with magnesium
enhanced plant growth, stimulated dry matter accumulation and increased
yield and quality as well as chemical composition (Abd El-Rasoul and El-
Azouni, 2002 on flax, Awad and EI-Ghamry., 2007 on potato, Abo El-Hamd
and Esmail, 2008 on sugar beet and Osman and El-Sawah, 2009 on tomato).

Yeast extract are the natural components (contains many compounds,
i.e., cytokinins and proteins that enhance cell division and enlargement)
which are safe and non-pollutant (Barnett et al., 1990). Also, it contains the
haloes-6-phosphate synthase (a key enzyme for trehalose biosynthesis)
which not only affects plant development but also improves drought tolerance
(Yeo et al.,, 2000). Several investigators indicated that soaking cloves or
spraying garlic plants enhanced plant growth, stimulated dry matter
accumulation, increased bulb yield and quality and enhanced bulb storability
(Tartoura and El-Saei., 2006, Abd EI-Mageed et al., 2009). Similar
conclusions had been shown on other crops, i.e. Tomato growth and yield
were increased by the foliar spraying with yeast extract (Fathy et al., 2000
and Eata, 2001), also, foliar application of yeast extract significantly
increased plant growth and yield of pea (Tartoura, 2001 and EIl-Desuki and
El-Gereadly, 2006).

Thus, this study was planned to determine the effects of foliar
application concentrations of magnesium as Mg-citrate and some yeast
extract concentrations, in addition to their interactions on garlic productivity
and storability under the conditions of Dakahlia Governorate.
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MATERIALS AND METHODS

Two field experiments were carried out in vegetable private Farm at
Kafr Meet Faris, near El-Mansoura, Dakahlia Governorate, during two
growing seasons of 2008/ 2009and 2009/2010, to study the effect of some
magnesium foliar application concentrations (0.0, 0.2%, 0.4% and 0.6% Mg
as magnesium citrate 14.5% Mg) either single and/or in combination with
some foliar application of yeast extract concentrations (0.0, 25 ml/L, 50 ml/L
and 100 ml/L) on garlic (Sids-40) growth, yield and its components, as well as
chemical constituents in cloves and bulb storability.

The experiment included 16 treatments which were 4 concentrations of
magnesium and 4 concentrations of yeast extract as follows :

a- Mg-concentrations: Control treatment (spray only with water).
1- 0.2% magnesium.
2- 0.4% magnesium.
3- 0.6% magnesium.
b- Yeast extract concentrations:
1- Control treatment (spray only with water).
2- 25 ml/L.
3- 50 ml/L.
4- 100 ml/L.

Yeast extract was prepared according to procedure of Fathy et al.
(2000) and Eata (2001), its chemical analysis according to methods of A. O.
A. C. (1990).

Magnesium and yeast extract concentrations were supplied as a foliar
application at 60, 75 and 90 days after planting. The control treatment was
sprayed with tap water.

Garlic cloves were planted in the second week of October in both
seasons. The experimental design was split plot with three replicates, the four
foliar magnesium concentrations occupied the main plots which were
subdivided to 4 sub plots each contained one of the yeast extract
concentrations. Nearly uniform garlic cloves were soaked in running water
for 12 h prior to planting and hand-planted at 10 cm apart on two sides of
each row. All the plants were fertilized with the recommended doses of N, P
and K. The other cultural practices for garlic commercial production were
used according to the instructions laid down by the Ministry of Agriculture,
Egypt. The harvesting time was in the second week of April, for both
seasons.

Data recorded:
Growth parameters:

A random sample of five plants was taken from each plot after 120
days from planting to estimate plant height, number of leaves/plant, plant dry
weight and bulbing ratio (neck diameter/bulb diameter).

Yield and its components:

At harvest time, marketable plants of each plot were cured, 15 days
after harvest weighted in kg and converted to record as total yield (ton/fed). A
random sample (10 bulbs) was taken from each treatment to determine bulb
weight and diameter, as well as the number of cloves/bulb and clove weight .
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Chemical analysis:

Samples of the dried cloves were ground, wet digested as described by
Hesse (1971) and their nitrogen (N), phosphorus (P) and potassium (K)
contents were determined according to the methods described by Chapman
and Pratt (1961), John (1970) and Brown and Lilleland (1946), respectively.
Total soluble solids (TSS) and volatile oils (mg/kg bulbs fresh weight) were
determined according to A.O.A.C. (1990) and Gunther (1961).

Storability:

After curing, random samples (10 kg of marketable yield from every
plot) were taken, stored at the normal room conditions (Table 1) and the
percentage of weight loss was recorded monthly during the storage period
(five months).

Data obtained during the two seasons of the study were statistically
analyzed according to Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Vegetative growth:

Data presented in Table (1) show the effect of magnesium citrate
concentrations, yeast extract concentrations and their interactions on growth
aspects of garlic plants.

Concerning the effect of Mg-concentrations, it is clear from such data in
Table (1) that plant height, number of leaves and plant dry weight in both
seasons were significantly increased with increasing magnesium (Mg)
concentration up to 0.6% Mg, also foliar application at this concentration was
enhanced bullbing ratio. These increases in growth parameters may be
attributed to the effect of Mg on some physical functions such as
carbohydrates synthesis and active many enzymes which in turn affect plant
growth (Marschner, 1995). The obtained results concerted with those of (Abd
El-Rasoul and EI-Azouni, 2002 on flax, Awad and EIl-Ghamry., 2007 on
potato, Abo El-Hamd and Esmail, 2008 on sugar beet and Osman and El-
Sawah, 2009 on tomato).

Regarding, the effect of yeast extract concentrations, the same data in
Table (1) reveal that foliar application of yeast extract concentrations had
significant increases in all studied parameters of vegetative growth in both
seasons. In this connection, plants sprayed with yeast extract at 50 ml/L were
generally stocky and healthy in appearance than untreated plants. These
results could be attributed to the great role of yeast in stimulate the cell
division, elongation, enlargement, protein and nucleic acid synthesis and
chlorophyll formation (Kraig and Haber., 1980, Spencer et al., 1983). The
obtained results are in harmony with those reported by Tartoura and El-Saei
(2006) Abd El-Mageed et al. (2009). They mentioned that plant growth was
enhanced with spraying yeast. Similarly, Abdel-Aziz (1997), mentioned that
tomato growth parameters were responded to spray with yeast extract at 1 kg
baker's yeast/200 L water.
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Table (1): Vegetative growth characters of garlic plants as affected by
foliar Mg concentrations, Yeast and their interactions during
2008/2009 (S1) and 2009/2010 (S2) seasons.

Characters Plant height| Number of | Plant dry weight Bulbing
(cm) leaves/plant (gm) ratio
Treatments S1|s2]|s1] s2 s1 | s2 S1 | s2
Mg-concentrations
Control 766 | 747 [ VX [ VL[ VY YAY [ VY ¥AY [ovav [ oviA
0.2% Mg 7811768 | V.6 | V.6 YY.ory [ yyve. [ yav | . yavy
0.4% Mg 804 [ 792 vWa | W7 ywvayw [y [oxrvv|yey
0.6% Mg 822818 Y.y [ W[ Yo [ Vv ¥V [ ¥IA| L ¥EA
LSD at5% 00.9 [ 01.1 | 00.2 | 00.2| 00.203 | 00.247 |0.014|0.001
Yeast-concentrations
Control 7701758 .4 [ .o [ 'Y.oon [V Vo [o¥av].xvy
25 ml/L Y. extract 789 775 | MU VLY [ OIYAYY | AYDNIV [ YAV LY
50 ml/L Y. extract 81.8( 80.0 | YY.Y | IY.Y [ IV.Vee | OV Qe [ VAV L TEY
100 ml/L Y. extract 79.6 [ 787 | MA N6 | IYNee | AV 00 [ YVE L YOY
LSD at5% 00.7 | 00.6 | 00.2| 00.3 | 00.265 | 00.261 |0.001 | 0.001
Interactions:
Mg-Concent. Y.Concentrations
Control [ 75.0 [ 73.2 [ Yo A Yo | M ey [ Yo Ay [ eav ] ¥y
25ml/L | 76.2 | 73.7 | MO [ V4 | WY Eee [ VYYY | L VAT LYVYY
Control 5OmIL | 78.5 | 76.8 | VY.« | )).8 | T.rr | V1.AYY | ¥VV [ YoV
100ml/L| 76.8 | 75.0 | M€ | V).« [ WYY | M dee [ oV e TY
Control | 75.8 | 73.8 | M.¥ [ vy« [ yyuay [ v vey [ sy | vy
25mi/L [ 77.2 763 Mg vve [ yvxay [y e [orav ey
0.2% Mg somli/L | 80.7 [ 79.2 | YA [ yyy [ yvyry [ v [ovAc ] vey
100ml/L| 78.8 | 77.8 | Yv.6 [ Y\.v [ Yy.Av [ yv.yay [« ya. [ vov
Control | 77.3 | 76.8 | )Y.6 [ YY.) | YYOTY | 114FY | vav ] vy
0.4% M 25mi/L [ 80.3[79.0 WAl WA vy [ v wry [ rAv ] vov
: 9 S5omli/L | 83.2 812 x| vy [ yrAay [ YA [o¥t [ orry
100 mI/L | 80.7 [ 79.7 | M4 M8 | YWorwe | IV 300 | VVY L VEY
Control [ 79.8[79.3 [ W.a| vy | yvary [ yveay [ rar ]y
25ml/L [ 81.8 [ 80.8 | 'Y.¥Y [ )V.€ | WV.Yer | WVeue | YVY ] L YOV
0.6% Mg S5oml/L [ 85.0]83.0 [ YA Y. e[ venoo [ vevay [oyor|. ¥y,
100ml/L] 82.0 [ 823 [ YY.xr[ yv.a [ ywAty [ yrvry [oyav | . rev
L.S.D. at5% N.S | N.S | 00.3 | 00.6 | 00.530 N.S [0.013|0.011

As for the interaction effects, it is obvious from the same data in Table
(1) that all treatments of Mg-concentrations were generally more effective in
the presence than in the absence of yeast extract. In this regard, plants
sprayed with magnesium at 0.6% Mg and sprayed with yeast extract at 50
ml/L gave the highest values of plant growth in both seasons compared with
the other treatments. Similar results were reported by Eata (2001) on tomato
and Shokr and Fathy (2009) on snap bean.

Yield and its components:

Data illustrated in Table (2) show the effect of magnesium
concentrations, yeast extract concentrations and their interactions on yield
and its components of garlic. Such data indicate that foliar application of Mg
at the high concentration (0.6% Mg) was generally beneficial than the other
treatments. Moreover, this treatment significantly increased total yield, bulb
weight and diameter as well as clove weight than the all studied Mg-
concentrations in both seasons. However, number of cloves/bulb was
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significantly affected by Mg-concentrations in the second season only. The
positive effect of Mg-concentrations in improving total yield and its
components may be attributed to the important role of Mg in increasing the
activity of plant metabolism, which reflected on bulb yield and enhance bulb
quality. In addition, the beneficial effect of Mg as a foliar fertilizer on the yield
and its components may be due to the fact that Mg plays an important role in
formation of the organic compound such as carbohydrates, lipids and
etc...which translocate to the reproductive organs and consequently
increasing the yield and its components (Marschner, 1995). These results are
in agreement with those of (Abd EI-Rasoul and EI-Azouni, 2002 on flax, Hao-
Xiuming and Papadopoulos, 2003 on tomato, Awad and EI-Ghamry., 2007 on
potato, Abo El-Hamd and Esmail, 2008 on sugar beet and Osman and El-
Sawah, 2009 on tomato), they found that total yield, dray mattermarketable
yield were increased with increasing Mg concentration.

Table (2): Total yield and its components as affected by foliar Mg

concentrations, Yeast and their interactions during
2008/2009 (S1) and 2009/2010 (S2) seasons.
Characters Total Bulb Bulb No. of Clove
yield Weight diameter cloves weight
(ton/fed) (gm) (cm) /bulb (gm)
Treatments S1] s2 S1 | s2 [ s1]s2] s1] s2 [ s1] s2
Mg- concentrations
Control savolo VA oY cve [eavAr| ea [ v [ ve e [ vey [¥OAY[Y.any
0.2% Mg TNV[oveyev v e vy o4 ey [ veg [ Ve A [YVar ¥ oA
0.4% Mg ThAY[oaA [ eANYY [oveve | o5 [ oy [ Ve 1 [ Vea [YAAv [ Y.y
0.6% Mg Y AA[T.YY. [ Y Yo. |60 o Y| 6.0 | 0.6 | V¥4 | V.. |Y.aEY | Y e¢n
LSD at5% 0.252|0.135]02.192 |01.193| 0.2 | 0.2 | N.S | 00.6 |0.304|0.160
Yeast-concentrations
Control 1eoVeeav]oev ave[ea ve[ o1 [ e A Ve d [ Yo ¥ [¥ .Y vva
25 ml/L Y. extract 1Yo ovas[ et AYY o vou [ e a [ oy [ veo [ Vo1 [¥yrev|Y ey
50 ml/L Y. extract TAYA[ T YAY [T vwe [eo e[ e g [ e | Y¥e [ V¥E [F.aey [ ¥ ave
100 ml/L Y. extract TN YA oA eY [oY AAY [ oo [ 03 [ V63 | Ve e [¥ |y Y.y
LSD at5% 0.081/0.076| 00.720|00.662| 0.1 | 0.1 | 00.5 | 00.6 |0.147|0.132
Interactions:
Mg-conc. Y. Concentrations
Control  [c.oVe[o¥oA| saAtv]enanv] ¢4 [ ¢¥ [ Yo [ yor [Y.vrr[y vy
25 mllL [e.cdafoeav| canry[evac [ o v [ e A | vey [ veyv [Yae [Y A
Control e L Rvav[ R v [ o7y s[orovy| 53 [or [Orr [ vy [Faar[vir
100 mI/L [vovv[evav| eexvifovyry| oo [ ca | ey [ Vev [ryve|Y.aa.
Control  [e.var|e evi | evary[evary| oo [ e 9| Yor [ Yor [Y.Aev[Y ey
25 mIIL  [eAdr[o oy evve[gan v oy [ oy [ Yoo [ Yov [¥avv [y ver
0.2% Mg
50 mI/L [t.eAfeasa| evary|oy v e [ o | Ve o [ Vv Y [¥ary vy
100 ml/L |[v.YVe|oAYY[ et ooy yav| ot [ o3[ vev [ vev [y yer [y yry
Control  [1.Yé[ote | oevry[eaery| o3 [ o [ VeV [ Yor [yyov|Y vy,
25 ml/L T.004| 0 YA oYy gV |eY Y| 0 ¢ | 02 Yey Yo ¥ [ Y. oYY | Y. AY
0.4% Mg
BOMI/L  [VVEV|[TYAY| IY V|00 3es | 6.8 | 0N | YY.¥ | Ve | VY |V.e8v
100 ML |V ASY [T enY | T+ AV [oY X .| 6.0 | 6.3 | Y.+ | VEY |V NAV|Y. AV
Control |17+« [c.asA| ov ATV [ov iy | o [ oY [ Vvey | veyv [yoor [y . vy
0.6% M 25ml/L [rany[3ve [ vy [ev Aty oy [ ee [ ve o [ Ve y [ ¥ AV [Y VY
PN S Il VA e[ vaY | TAve s [edn s [ Re | R | Yy | v |em. | f ey
100 ml/L [V.yyv[evy| av e fonevy| ay [ox [ vew [ Ve [ vy |voer.
L.S.D. at5% N.S[0.152]01.441101.352| 0.2 | N.S | 01.0 | 01.2 |0.294| N.S
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As for the effect of yeast extract concentrations, data in Table (2)
indicate that total yield and its components were better with spraying the
plants by yeast extract comparing with the untreated plants. Moreover, foliar
application of yeast extract at 50 ml/L was more useful treatment to
increasing total yield and improving its components than the other treatments.
These increases might be ascribed to the fact that yeast contain sugar,
proteins and amino acids, as well as several vitamins (Eata, 2001). The
obtained results are in accordance with those of Tartoura and El-Saei (2006)
Abd El-Mageed et al. (2009). Similar findings were established by EI-
Ghamriny et al. (1999) and Fathy et al. (2000) on tomato, Tartoura (2001) on
Pea, EI-Tohamy and El-Greadly (2007) on snap bean, Hanafy Ahmed, et al.
(2007) on tomato.

Regarding the interaction effects, it is clear from data in Table (2) that
the interactions between Mg-concentrations and yeast extract concentrations
had a significant effect on total yield in the second season only while, bulb
diameter and clove weight in the first season only, whereas, bulb weight and
number of cloves/bulb were significantly affected in both seasons. In general,
plants sprayed with 0.6% Mg concentration and 50 ml/L yeast extract
produced the highest values. These results coincide with those of Shokr and
Fathy (2009) on snap bean.

3- Chemical constituents:

Data in Table (3) show the effect of magnesium concentrations, yeast
extract concentrations and their interactions on element concentrations of N,
P and K in cloves as well as percentage of total soluble solids and volatile
oils in cloves of garlic.

From such data, it is evident that the Mg-concentrations had a
significant effect on chemical constituents in cloves of garlic. All tested
chemical constituents i.e., N%, P% and K% as well as TSS% and volatile oils
were increased with increasing Mg-concentrations from 0 up to 0.6% Mg in
both seasons. These increases in P and K percentages were significant in
the first season only. These results are in agreement with those of Osman
and El-Sawah (2009) on tomato.

Concerning the effect of yeast extract concentrations, data in Table (3)
show that all concentrations of elements in cloves and percentage of total
soluble solids and volatile oils in cloves were significantly increased due to
plants sprayed with yeast extract compared with the untreated plants. The
highest values of chemical concentration were produced by plants sprayed
with 50 ml/L yeast extract in both seasons. These results agreed with those
reported by Fathy et al. (2000) and Abou-Aly (2005) on tomato and El-
Tohamy et al. (2007) on eggplant.

As for the interaction effects, it is evident from data in Table (3) that the
interactions between Mg-concentrations and yeast extract concentrations
had a significant effects on all concentrations of studied chemical
constituents in cloves in both seasons. Plants sprayed with 0.6% Mg and 50
ml/L yeast extract achieved the highest concentrations of N, P and K, as well
as TSS% and volatile oils.
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Table (3): Chemical constituents in garlic bulbs as affected by foliar Mg
concentrations, Yeast and their interactions during 2008/2009
(S1) and 2009/2010 (S2) seasons.

Characters Macronutrients Volatile oils
TSS% | (Mg/100g
N % P % K % f.w)
Treatments St [ s2]s1|s2|s1|s2]|s1]s2]s1]s2
Mg-concentrations
Control YYB3 [ VYo | « ¥V [ 40 | VXY | VXY [ €Y1 €67 [+ ¥YVA].¥ar
0.2% Mg Vir | VA4 | YA |~ 61 | V¥4 | VYo |o.¥ | o0 |+ XA | gey
0.4% Mg VAT | V.EA | 24 | 281 | VXV | VYA |08 | oN. |+ £EA] . gy
0.6% Mg Yol | VYod | +£5 | +.£8 | V.YV | 1.6) |ov3 | 0.84A |+ £1¢].000
LSD at 5% 0.01|0.01 |0.01 | NNS | 0.01 | N.S [0.06| 0.10 |0.004 |0.008
Yeast-concentrations
Control VYT LYY ¥ ey VY [V [ oy | Ve | FAY | . £
25 ml/L Y. extract VAL | V.84 | ~ 40 | ~ €3 | VYY | VYo | V8| 0.« | VA | . £
50 mlI/L Y. extract YOY | Yot | « &Y | +.67 | VYA | V.61 |o.NA | 0.4A |+ €1V [ ..0.Y
100 ml/L Y. extract VAT [ V.E9 | €2 | « £ [ VYo | VYA [ oYV | 002 |4 814 8T
LSD at5% 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 |0.05| 0.07 |0.010|0.006

Interactions:
Mg-Conc. Yeast-concentrations

Control VYo | VXY [ a¥o | oYY | Y XYA LYYy [ YV YAY [ L¥ov | . vvy
25 ml/L YY YT e [ e rA | Y XR [ rY [ ras ] e [ orvr]arae.
Control
50 ml/L YX8 | Ve | ey | eEv [y re | VYT [ ea0 ] o Ye [ h gy | gy,
100mlL [ Yxy | yya | o¥A [ vge vy v ve [ ey | oy [ rvy|avan
Control VYV | VYTl ¥o | ey | VXA [ VY [ ey | gy [ YAt
25 ml/L VYU YYA | ¥y | ey | V¥4 e e f A | e gY e aery
0.2% Mg
50 ml/L Yoo | Yoy | wgy | vgg | V¥V [ V¥4 [0 AV | o AY | v g0 | EA
100mlL | Y.6Y | Y.ev | v40 | 6y | Yve | v¥T [oxy | oty | gov | sov
Control VYA | Ve | eeY | vge |y ¥ [V ¥e [ £ A o [y |y
25 ml/L VEY | Vgo | wgv | v go | Y Yo [V Yy o | ogv | L gy |4 g0y
0.4% Mg
50 ml/L Yov | YoA | vgo | v g9 | Y ¥a [ v ey [T | g | v ga0 ] a0y
100mIL | Y6y | ven | g | v gy | VYT | V.40 [ o | o AT [ gvy | gvy
Control Yoed | Yoy | wgs | v g |y ve [ A ry o | oo | v gYa |4 gty
25 ml/L Yoo | YoA | vgt | v gy [ Y Yo [ VYA |ogv | oV |4 gou ]| gAY
0.6% Mg
50 ml/L yay [y | vev ] vee [vev [ vey e[ e [eev [ h oAy
100 mIL | .09 [ V.0 | vgo | v gA [ V¥ |V EY |0 AV LYY [ L gV [ ovy
L.S.D. at5% 0.01 | 0.01 | 0.01]0.01 |0.01|0.01|0.10| 0.15 |0.013|0.011
4- Storability:

Data in Table (4) show the effect of magnesium concentrations, yeast
extract concentrations and their interactions on monthly weight loss
percentage of garlic bulbs during the storage period. Such data indicate that
foliar application of Mg at the high concentration (0.6% Mg) was generally
beneficial than the other treatments. The weight loss percentages during and
at the end of storage period were decreased with increasing the foliar
application concentration up to 6% Mg-citrate in both seasons. These results
may be due to increase dry matter in plants (Table 1), TSS % and chemical
constituents in cloves (Table 3).
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Table (4): Weight loss percentage of garlic as affected by foliar Mg
concentrations, yeast and their interactions during
2008/2009 (S1) and 2009/2010 (S2) seasons.

Characters Weight loss (%) during the storage period

30 days 60 days 90 days 120 days 150 days
Treatments S1[s2|s1] s2|s1] s2] s1] s2] s1] s2
Mg-concentrations
Control YYv[yws[rv.. [ vvg[ v 4] v Jevz]evaleav] o5
0.2% Mg vya[vy 7z vy v ecale30] e e [eav] eax
0.4% Mg YWA[YAR ™Y e[ ¥ry[rve5|[vA2[TAe [ e v o] evo
0.6% Mg 13[ YA a5 vy [ 7]ve3|res|vrio|¥Vy| vae
LSD at5% 01.1/01.1|/014| 06]01.2]|01.0{01.5]|01.5]|00.5]| 00.2
Yeast- concentrations
Control ¥vglrye|veq | vin[va]ev3|ee5[e1p] vy | 4.3
25 ml/L Y. extract Yoy ey [ revy | ves[vvv]eov]evalevyv o | e
50 ml/L Y. extract yva[va vy | ryvg|rea|vwva|[vaxy|[vag|ava| ¢ve
100 ml/L Y. extract Yaqp[ver ¥y [ vegq[viv[va2]av. [ avafery| ¢85
LSD at5% 00.4 |00.6 | 00.4| 00.6]00.4|00.6|00.3]|00.600.5| 00.2

Interactions:
Mg-concent.  Yeast-Concent.

Control | *Y8 [ ¥ ] YA YAY| e ¥ | £ev]ea. oV ¥ ov Y| ot

D5 ML | TYY [ FYY | YV | YA | V.8 [ YA | EAV | AN | oS- ¥ | o) .-

Control BOmIL | TV.r [ ¥YAa | vne| YVY| £ |6 6] o8| 0.8 V.X | tA
100 ML | ¥Y0 [¥rr | YRa| YWV | -0 eY.¢ | evy |10 ] 9 | ¢AQ

Control | *Y.8 | 7¥.5 | ™V | YV.8| EY.¥ | t¥.7 | tAY | tAN | 0¥ | oV

DEmIIL | TYY [ FYA | V.| *V5| eV .¢ | YA | v | 18] ea x| o

0.2%9Mg el Ty [ a | v vy [ vay [evy [eev]evg | eV | ivs
100 ML | ¥Y.F | PV.6 | FIA| YRA| £+ A ] ¥ | €1 | €04 | A+ | £4.+

Control | ™Y .8 | ¥Y.Y | YEx| Yoy | YA | €Yy | eX¥ | 0¥ | to v | tAs

25 mUL | YA | YAA | TYX| Ye¥|Yoi |vag|van | vy | eve| c¢.-

0.4%Mg = oir Yo . [ X | YA Yo TV [ TE. [YoX [TV [ YAY] ..
100 MUL | YR.X [ YV.E | ¥+ 8] YA TF. | ¥V | vVr | ¥a. | €+ €Y.+

Control YATZ | Yo & | YYY| YEY|Tov | YA [YAY | v 8| ). | ira

EmL | Y.t [ Ya.Y | T~ 5] ¥Y [ YY) | vn6 | vo 6| YAV | AN | .-

0.6% Mg e vy [Yoi| gl W7 YAB [T ¥ [Ty v [ ve .| vox
100 mUL | Yo.X | YV [ YAG| ¥+ | T-6 | Fes | ¥y | Yo [T | vA-

L.S.D. at5% 00.8/ 01.2|00.7 | 01.3/00.8|01.2|00.6|01.2|01.1| 00.4

Regarding the effect of yeast extract concentrations, the same data in
Table (4) indicate that bulb storability of plants sprayed with yeast extract
was better than that of the untreated plants. Moreover, foliar application of
yeast extract at 50 ml/L was more beneficial than the application once. These
results are in harmony with those of Tartoura and El-Saei (2006) and Abd El-
Mageed et al. (2009) they found that weight loss percent of bulbs was
significantly reduced during the storage period with plants sprayed by yeast
extract.

Concerning the interaction between foliar spray of magnesium and
yeast extract concentrations, data in Table (4) show that the positive
interactions often observed on storability of bulbs. The lowest total weight
loss percentages during and at the end of the storage period were obtained
from foliar spray with 0.6% Mg and 50 ml/L yeast extract in both seasons.
From the obtained results of this study, it could be concluded that, spraying
garlic plants with combination between 0.6% Mg and 50 ml/L yeast extract
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was the superior treatment to enhancing the garlic plant growth, yield and its
components, as well as bulb quality and storability. This treatment achieved
increases in yield at the end of the storage period reached to 18.20% and
18.80% in the first and second seasons, respectively compared with the
untreated ones. Therefore, this treatment could be recommended under
similar conditions to this work.
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