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Abstract 

T 
his experimental trial was consummated on Freesia 
refractacv. "Red Lion" throughout two successive seasons 
(2009/2010 and 2010/2011) at the nursery of Horticulture 

Research Institute, Giza and Faculty of Agriculture, Cairo 
University, Egypt. It intended to study the response of the plant to 
two natural extracts (garlic extract at 250 and 500 ml/1 and active 
dry yeast at 2.5 and 5 g/1) for improving plant quality and chemical 
constituents. The results indicated the prevalence of using yeast 
~>_<tract at 2.5 g/1 for improving vegetative growth, most of flower 
parameters, corms and cormlet productivity. Meanwhile, using 
garlic extract at 500ml/1 occupied the second rank in elevating 
"number of cormlets/plot (cormlets yield) and fresh weight of 
cormlets. Treating plants with yeast extract at 5 g/1 was the best 
for raising chlorophyll (aand b) in leaves. All treatments tended to 
increase carotenoids accumulation. Great influence was detected 
on chlorophyll (a) and carotenoids in leaves due to applying garlic 
extract at 500 ml/1, whereas using garlic extract at 250 ml/1 or 
yeast 2.5g/l was the best for raising total carbohydrate content. N, 
P and K contents in the leaves also increased as a result of 
applying yeast extract at 2.5 g/1. Meantime, total carbohydrate 
accumulation in the new formed corms increased due to using the 
different treatments. However, applying yeast extract at 2.5 g/1 
raised N and P% content in the leaves. Also, K% content in the 
new corms increased as a result of using garlic extract at either 
250 or SOO ml/1. From the aforementioned results it could be 
recommended to use the low level of yeast extract (2.5 g/1) as well 
as the high one of garlic extract (500 mlfl) for improving Freesia 
refracta cv. "Red Lion" quality and chemical constituents. 
Key words: Freesia refracta cv. Red Lion, Natural extracts, garlic, 
yeast. 

INTRODUCTION 

Freesia (family, Iridaceae) is a corms plant discovered and put in cultivation 

since more than 200 years (Bailey, 1963). It is among the imi'Jortant cut flowers in 

European countries, U.S.A and Japan. Also, it occupies a considerable place among 

cut flowers in the Netherlands, besides roses, carnation and chrysanthemum. Freesia 

flowers are popular in the European markets and could be easily transported since 

they are light in weight. However, the cultivation of freesia was limited until the 

beginning of this century because flowe~s were of few colours. After the introduction 
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of new species and the establishment of many hybrids having a wide variety of 

colours, freesia has become an important ornamental plant. 

The use of extracts of certain plants referred to as biostimulants, botanical 

activators or botanicals, such as garlic and yeast (though a fungus) in improving the 

growth of agriculture crops specially ornamental plants, is highly recommended as 

environment friendly and safe approach to get better plants without being forced to 

use chemical nutrients or synthetic growth regulators that may harm the environment. 

Yeast and garlic extracts may be considered superior in their beneficial effect. 

In this connection, the effect of juices or extracts of certain plants as 

biostimulants was tried successfully by a lot of scientists to have positive influence on 

many plant traits. Concerning garlic extract Gomma eta/ (2005) stated that garlic 

extract levels (25, 50 and 100%) as a fqliar spray caused significant increase in plant 

height, flowering percentage, flower stalk length, fresh weight of flower, bulbs and 

bulblets of Narcissus tazetta cv. Geranium plants. EI-Shayeb (2009) stated that all 

concentrations of garlic extracts increased fresh and dry weight of leaves, stems and 

flowers and number of flowers of Oenothe rabiennis. The best response resulted from 

the highest concentration of garlic (75%). Saadawy et a/ (2009) on Euonymus 

japonicus reported that using garlic extract resulted in the highest values of all shoot 

and root characters and the highest values of all chemicals characters. Emam (2010) 

on Polianthes tuberosa concluded that applying garlic extract at 5 ml/1 raised number 

of bulbs/plant and number of bulblets/plant. He found also that garlic extract at 3 ml/1 

increased P% in the new clump. Bazaraa et a/ (2012) on Gladiolus cv. "Novalux" 

reported that applying ,garlic extract at 500 ml/1 proved its great effect in increasing all 

vegetative growth parameters as well as corms and cormlets traits. Also, it was most 

effective for raising total carbohydrates accumulation and P content in the new 

formed corms. Meanwhile, using garlic extract at 250 ml/1 proved its effect in 

increasing N and K content in the same organ. 

Dealing with yeast extract, Ali (2001) on Calendula officina/is proved a 

significant effect of yeast on vegetative growth and flowering characters of the plant 

as well as an increase in the leaf content of N and P as the concentration of the yeast 

increased in the solution. Desouky (2004) on Strelitiziaregiriae stated that a 

combination of NPK at 100, 60, 20 g/plant with active dry yeast at 2 g/plant greatly 

increased plant height, leaf number/plant, petiole length, leaf area, flower spike 

number/plant, spike stalk length, stalk diameter as well as foliage and spike fresh and 

dry weight of plant. Total carbohydrate and element content of N, P, K, Ca, Mg, Fe, 

Mn, Zn and Cu in vegetative parts also increased. Mohamed et a/ (2005) on 

Liliumlongiflorum found that a spray solution with 3 g dry yeast/1 significantly 
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increased leaf number/plant, flower diameter, dry weight and the carbohydrates 

content of flowers compared to the control. Abass (2008) subjected Narcissus 

tazettaplants to a spray of active dry yeast solution at the rate of 6 g/1. The results 

indicated that using yeast solution led to significant reduction in time required to 

flowering stage compared to the control as well as significant increase in N and P 

content in the leaf and bulb. Emam (2010) on Polianthes tuberosa stated that 

significant increase in rachis length was observed when treating plant'swith yeast at 7 

ml/1, whereas using yeast at the lowest level (1 ml/1) caused a clear increment in the 

time from planting to flowering. Bazaaraet a/ (2012) on Gladiolus cv. "Nova lux" found 

that applying yeast at 5 g/1 proved its effect in increasing all vegetative growth 

parameters as well as corms and cormlets traits. 

Therefore, the current research aims to identifying the effect of either garlic 

or yeast extracts with different levels on growth, flowering, corms and cormlets 

productivity and chemical constituents of Freesia refracta cv. "Red Lion" for giving 

plants of high quality without being forced to use of chemical nutrients or synthetic 

growth regulators that may harm the environment. 

MATERIAL AND METHODS 

The experiment was consummated throughout two successive seasons 

(2009/2010 and 2010/2011) at the nursery of Horticulture Research Institute, Giza 

and Faculty of Agriculture, Cairo University, Egypt. The second season was an exact 

repetition for the first ?ne. It intended to find out the response of Freesia refracta cv. 

"Red Lion" (fam: Iridaceae) to different types of natural extract treatments (garlic and 

active dry yeast) for improving the different plant traits. 

1. Plant materials 

a. Locally produced corms of 5-6 em circumference were selected to study their 

response to the different natural extract treatments 

b. Clay loamy soil was used in the two seasons. The chemical profile of soil 

Table (a) was determinted at Soil and Water Research Institute, Agricultural 

Research Center, Giza. · 
Table a Chemical profile of soil medium according to Blake (1965) I 

Cations ( meq/1 ) Anions ( meq/1 ) 
EC 

pH 
dsm·1 Ca++ Mg++ Na+ K+ HC03- Cl- 504--

7.40 1.40 2.8 1.21 3.73 2.30 3.50 4.73 2.16 

N(ppm) P(ppm) K(ppm) Fe(ppm) Zn(ppm) Mn(ppm) Cu(ppm) 

2.32 25.02 580.00 7.48 5.66 2.92 7.18 

' 
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2. Natural extracts were prepared as follows 

a. Garlic (Allium sativum): 500 g of meshed garlic cloves were soaked in 100 

ml ethyl alcohol (95%) and 400 ml of water for 3 hours before filteration 

and adjusted to 1 liter (as a stock) 

b. Yeast (Saccharomyces cerevisiae): 2.50 or 5 g. dry yeast plus 1ml 

molasses+ 2ml water were mixed in a warm place (24 h)and adjusted with 

water to 11iter. Chemical constituents of garlic and yeast are present in 

Tables (b, c and d). 

Table b. The main constituents of garlic bulbs, ppm ( Duke, James, 1992) 

Ascorbic Aspartic Beta Caffeic 
Arginine Biotin Carbohydrates 

acid acid carotene acid 

6.340 100.0 4.890 0.17 6.0 2.0 274.0 

Table c. The main constituents of garlic oil, percentage ( AbouHadidet a/. , 1998) 

Constituents % Constituents % Constituents % 

Methyl allyl sulfide 4.70 Diallyl sulfide 2 Dimethyl trisulfide 0.8 

Allyl sulfide 2.30 Diallyltrisulfide 1.06 Diallyl- disulfide 16 

Di-n-propyl sulfide 0.70 di-n-Butyl sulfide 8.06 Hixanol 0.23 

Tert. Butyl mercaptime 
Methyl propenyl 

Methyl allyltrisulfide 
Trac disulfide 0.04 6 

Unidentified compounds 
3.SO 

Table d. Chemical constituents of the active dry yeast. 

Proteins 47.0% Niacin 300-500 m/g 

Carbohydrates 33.0% Pyrodoxin 28.0 m/g 

Minerals 8.0% Pantathenate 70.0 mjg 

Nucleic acids 8.0% Bioton 1.3 m/g 

Lipids 4.0% Cholin 40.0 mjg 

Thiamine 60-100 m/g Folic acid 5.13 mjg 

Riboflavin 35- SO m/g Vit.B12 0.001 m/g 

Minerals ( mgJg ) 

Na 0.12 Cu 8.0 

Ca 0.75 Se 0.1 

Fe 0.02 Mn 0.02 

Mg 1.65 Cr 2.2 

K 21.0 Ni 3.0 

p 13.5 Va 0.04 

s 3.9 Mo 0.4 

Zn 0.17 Sn 3.0 

Si 0.03 Li 0.17 

-
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3. Procedure 

Locally produced corms were taken from soil on May 15th, in every season . 

After examining and cleaning,corms were kept at room temperature (28 ± 3° C) till 

planting date. Corms of 5 - 6 em. circumference were selected and planted on 

September 29th in 20cm diameter clay pots filled with 2.5 kg clay loamy soil ( one 

corm each ) under open field conditions. Garlic and yeast extracts were applied 

separately as a soil drench for each (250 and 500 ml/1 for garlic and 2.5 and 5 g/1 for 

yeast), commencing from December 15th to February 15th at 15 days intervals, i.e. 

plants were treated by the different natural extract treatments 5 times. 

The layout of the experiment was randomized complete block design (RCBD) 

with three replicates. Every treatment contained 18 corms and every experimental 

unit contained 6 corms in both seasons. 

Regular agricultural practices such as weeding, watering ..... etc were carried 

out whenever necessary. Kristalon was sprayed three times (1g/l) at 30 day interval 

commencing from November 15th as a regular care in both seasons. 

3. The following parameters were recorded 

a. Vegetative growth: Vegetative growth height at flowering time (em) andnumber 

of leaves I plant at the beginning of flowering stage 

b. Flowering characteristics:Number of days from planting to the first flower bud 

opening(flowering date), spike stem length (em), spike stem diameter (mm), length of 

the main spike (em), number of flowers on the main spike, number of cut spikes I 
plant, total number of flowers/plant, fresh weight of cut spike (g), corms and cormlets 

productivity,number of the produced corms/plot (corms yield), corm fresh weight (g), 

corm circumference (em), number of the produced cormlets/plot (cormlets yield), 

cormlets fresh weight (g). 

Data were statistically analyzed using SAS 1994 Computer Program and 

means were compared by L.S.D test according to Snedecor and Cochran (1980). 

d. Chemical analysis: 

The following determinations were carried out in the second season 

1. Pigments content:Determinations of chrolophyll a, b and carotenoids in fresh 

leaves were carried out according to Wettstein (1957). 

2. Total carbohydrates content in leaves and new corms:Total carbohydrates 

in leaves and new corms were determined using colorimetric method described by 

Smith eta/. (1956) 

3. Nitrogen, phosphorus and potassium percentage in leaves and new 

corms: Nitrogen was determind by micro-kjeldahle apparatus (Biake,1965). 

Phosphorus was calorimetrically determined in the acid disgest using ascorbic acid 

·-
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method (John, 1970). Potassium was determined using the flamephotometer (Dewis 

and Freitas, 1970). 

RESULTS AND DISCUSSION 

a. Effect of yeast and garlic extracts on vegetative growth parameters: 

Data registered in Table (1) indicate the prevalence of supplying plants with 

the lowest level of yeast (2.5 g/1) in raising vegetative growth height, as it elevated 

the scored value to the utmost with significant difference compared with control and 

Table 1: Effect of yeast and garlic extracts on vegetative growth height and number 
of leaves/plant at flowering time of freesia plant during 2009/2010 and 
2010/2011 seasons. 

Natural Vegetative growth height (em) Number of leaves/plant 

Extract 1st Season 2"d Season 1st Season 2"d Season 

Control 25.00 27.11 8.60 8.04 

Yeast 2.5g/l 28.80 31.17 9.00 9.44 

Yeast 5g/l 25.30 26.00 7.50 8.33 

Garlic 250ml/l 26.00 28.80 8.20 8.17 

Garlic 500ml/l 25.00 24.56 8.60 8.22 

L.S.D at 0.05 2.477 2.243 N.S N.S 

other treatments in both seasons. In contrast, the least scores were confined to plants 

treated with garlic extract at 500 ml/1 in the two seasons. Number of leaves/plant was 

not significantly affected by the different treatments in both seasons. 

The previous result of the great influence of yeast extract in elevating 

vegetative growth height are in conformity with that attained by a lot of workers. 

Khedr and Farid (2000) on tomato cv. "Fakulta". Wanas (2002) on Viciafabcx:.v. "Giza" 

461, Abdei-Latif (2006) on Salvia officinals, Abdei-Wahed (2007) on 

Brassaiaarboricolla, Saadawyet a/ (2009) on Brassaiaactinophyl/a and Bazaraaet a/ 

(2012) on Gladiolus cv. "Novalux." 

b. Effect of yeast and garlic extracts on flowering parameters: 

Negligible differ~nces on the time required from planting corms to flowering 

were observed in most cases when applying the two biostimulants (garlic and yeast 

extracts) treatments in both seasons, Tables (2, 3 and 4). f-!owever, the only 

significant effect was noticed due to treating plants with yeast at 2.5g/l in the second 

season, which caused significant increment in such duration compared with that 

obtained from other treatments. Such result is in harmony with that gained by Emam 

(2010) on Polianthestuberosa. He concluded that using yeast at the lowest level (1 

ml/1) caused an obvious increment in the time required from planting to flowering. 
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Data exhibited in Table(2) clear that the longest spike stem was obtained as a 

result of treating plants with yeast extract at the lowest level (2.5 g/1). Meanwhile, the 

second rank for elevating such trait belonged to plants supplied with garlic extract at 

250 ml/1. Meanwhile, the great influence of using yeast at 2.5 g/1 was extended to 

spike stem diameter as it gave the highest recorded values in both seasons. In 

contrast, the least scores of spike stem length and spike stem diameter were a result 

of treating plants with the highest level of yeast or garlic extract (5g/l and 500 ml/1, 

respectively) in both seasons. 

In this connection the prevalence of active dry yeast in improving flower traits 

(spike stem length and diameter) was also noticed by Desouky (2004) on Strelitizia 

reginae/ EI-Sayed et a/ (2010) ·on Spathiphyl/um wa/lisii and Emam (2010) on 

Polianthes tuberosa. 

Table 2: Effect of yeast and garlic extracts on number of days from planting to 
the first flower bud opening (flowering date), spike stem length and spike 
stem diameter of freesia plant during 2009/2010 and 2010/2011 seasons. 

Natural 
No. of days from Spike stem length (em) Spike stem diameter 

plantinq to flowerinq (mm.) 
extract 1st Season 2nd Season 151 Season 2nd Season 1st Season 2nd Season 

Control 160.00 178.00 17.60 20.11 4.50 2.72 

Yeast 2.5g/l 159.67 183.33 22.00 22.33 4.70 3.00 

Yeast 5g/l 156.00 178.33 17.20 16.94 4.12 2.67 

Garlic 250mlfl 156.67 178.67 18.60 20.17 4.50 2.90 

Garlic 500mlfl 157.00 179.78 17.50 19.78 4.32 2.60 

L.S.D at 0.05 N.S 3.160 2.216 2.026 0.494 N.S 

' Dealing with the effect of the different biostimulant treatments on length of 

the main spike, number of flowers on the main spike and fresh weight of cut spike 

insignificant effects were observed on such traits due to applying the different 

treatments in both seasons (Tables 3 & 4). Meanwhile, number of spikes/plant as well 

as total number of flowers/plant revealed a great response to yeast extract at 2.5g/l 

as such treatment gave the utmost high values in both seasons(Table 4). However, 

the great influence of yeast extract in raising both number of spikes/plant and total 

number of flowers/plant is in conformity with Desouky (2004) who stated that a 

combination of NPK at 100: 60: 20 gm/plant + active dry yeast as 2 gm/plant greatly 

increased flower spike numbers and affects number/plant of Strelitizia reginae plant. 

Also, Abass (2008) added that using yeast solution led to significant increases in 

number of flowers/spike of Narcissus tazetta. 
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Table 3: Effect of yeast and garlic extracts on length of the main spike and number 
of flowers on the main spike of freesia plant during 2009/2010 and 
2010/2011 seasons. 

Natural Length of the main spike (em) No. of flowers on the main spike 

Extract 1st Season 2"d Season 1st Season 2"d Season 

Control 5.80 4.78 9.00 7.89 

Yeast 2.5gll 6.00 4.92 9.10 7.27 

Yeast 5gll 5.40 4.17 9.23 8.33 

Garlic 250ml/l 5.70 4.58 8.70 7.67 

,~ic 500ml/l 5.65 4.55 8.87 7.78 

L.S.D at 0.05 N.S N.S N.S N.S 

In this connection, the prevalence of applying yeast extract for improving 

some plant traits was reported by Skoog and Mitler (1957) They reported that the 

active dry yeast proved high beneficial effect on plant parameters as it contains 

cytokinins which effectively promot plant growth and delay leaf aging. Moreover, the 

positive effect of applying yeast to plant can be attributed to its high nutrient 

contents, high protein, large amount of vitamin b and natural plant growth regulators 

such as cytokinins (Ahmed, 2002). Likewise, the beneficial effect of garlic extract in 

some instances was attributedby many scientists to its various contents. Wanaset a/ 

(1998),investigated the different effects of garlic as a natural extract on the 

endogenous phytohormones levels and the histologlical feature in squash 

( Cucurbitapepo) plants grown from treated seeds. They noticed that garlic extract 

significantly increased the levels of endogenous auxins, gibberellins and cytokinins in 

the leaves of treated plants. Aqilet a/ (2006) stated that extract of Allium sativum 

showed promising antioxidant and free radical scavenging activity. 

Table 4: Effect of yeast and garlic extracts on number of spikes/plant, total 
number of flowers/ plant and fresh weight of cut spike of freesia plant 
during 2009/2010 and 2010/2011 seasons. 

No. of spikes 1 plant Total No. of flowers 1 Fresh weight of cut 
Natural plant spike {gm.) 
Extract 

pt Season 2"d Season 1st Season 2"d Season 1st Season 2"d Season 

Control 3.20 2.33 23.10 16.78 8.70" 7.36 

Yeast 2.5gll 4.00 3.00 27.00 20.50 10.25 8.44 

Yeast 5gll 3.50 2.33 23.90 15.34 8.50 6.70 

Garlic250ml/l 3.90 2.67 24.30 17.17 8.00 7.00 

Garlic500ml/l 3.70 2.33 22.53 16.33 7.50 6.39 

L.S.D at 0.05 0.436 N.S 2.917 2.670 N.S N.S 

-
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c. Effect of yeast and garlic extracts on corms and corm lets productivity: 

Clear response was observed on corms and cormlets productivity due to 

supplying plants with the low yeast level (2.5 g/1) in both seasons. In this connection 

the utmost high values of corms yield and fresh weight of cormlets were registered in 

both seasons. Also, it was found that plants treated with 500 ml/1 garlic extract came 

in the second rank for improving both cormlets yield and fresh weight of cormlets. 

Meanwhile, corm circumference was not significantly affected by the different 

biostimulant treatments in both seasons, Table (5 and 6). 

The aforementioned results revealed the prevalence of yeast treatment in 

improving corms and cormlets productivity. In this concern, the beneficial effect of 

yeast extract on the performance of many plants was studied by many scientists. 

Ahmed ( 1998) used dry yeast ·on marjoram as a foliar fertilizer and found that, it 

enhanced growth and plant nutritional status. Ahmed (2002) on 

Leuconena/ecucocephalaconcluded that the positive effects of applying yeast to plant 

is attributed to its high nutrient contents, high protein, large amount of vitamin B and 

natural plant growth regulators such as cytokinins. 

Table 5: Effect of yeast and garlic extracts on number of the produced corms/ 
plot , corm fresh weight and corm circumference of freesia plant during 
2009/2010 and 2010/2011 seasons. 

No.of the produced 
Corm fresh weight (gm.) 

Corm circumference 
Natural 

corms I plot (em.) 
Extract 

l't Season 2"d Season l't Season 2"d Season 1st Season 2"d Season 

Control 2.70 3.33 3.31 2.74 5.70 5.50 

Yeast 2.5g/l 3.30 5.00 3.80 3.27 6.30 6.00 

Yeast 5g/l ' 2.20 3.00 3.60 1.96 6.12 5.76 

Garlic 250mlfl 2.85 4.50 2.50 1.90 6.10 5.15 

Garlic 500ml/l 2.78 4.30 2.70 2.59 5.87 5.30 

L.S.D at 0.05 N.S 1.64 1.30 1.43 N.S N.S 

Table 6 : Effect of yeast and garlic extracts on number of the produced cormlets 1 
plot and cormlets fresh weight of freesia plant during 2009/2010 and 
2010/2011 seasons 

Natural No.of the produced corm lets/plot Cormlets fresh weight ( gm. ) 

extract 1st Season 2"d Season 1st Season 2"d Season 

Control 2.30 3.33 0.32 0.22 

Yeast 2 .Sg/1 7.30 5.00 0.67 0.47 

Yeast 5g/l 3.00 3.00 0.30 0.23 

Garlic 250mlfl 4.30 3.00 0.42 0.29 

Garlic 500mlfl 5.70 4.50 0.58 0.31 

L.S.D at 0.05 2.046 1.838 0.331 0.216 
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d. Effect of yeast and garlic extracts on chemical constituents of leaves: 

d.lPigments content in leaves: 

Highest chlorophyll (a) accumulation in leaves was concomitant to plants 

treated with 5 g/1 yeast extract or those received garlic as 500 ml/1. Meanwhile, the 

highest chlorophyll (b) content in leaves was scored in plants treated also with 5 g/1 

yeast in both seasons. Values for plants treated with garlic as 500 ml/1 occupied the 

second position, Table (7). 

The previous results show the superiority of either yeast or garlic application 

in raising chlorophyll a and b accumulation in leaves. However, many scientists 

confirmed these results on certain plant species EI-Ghamriny eta/ (1999) on tomato, 

Amer (2004) on Phaseolus vulgaris, Heikal (2005) on Thymus vulgaris, Abdei-Wahed 

(2007) on Brassaiaarboricolla, Abass (2008) on Narcissus tazetta, Saadawy et a/ 

(2009) on Brassaiaactinophy//a and Euonymus japonicus and Emam (2010) on 

Polianthestuberosa. 

Also, it is evident from data outlined in Table (7) that, all natural extracts 

levels caused increment in carotenoids accumulation in leaves over the control in both 

seasons with the mastery of garlic at the level of 500 ml/1. Meanwhile, plants which 

received 2.5 and 5 g/1 yeast occupied the second and third position, respectively, in 

this regard. 

In this connection, the prevalence of yeast extract in supporting carotenoids 

accumulation in leaves was also reported by EI-Ghamrinyet a/ (1999) on tomato, 

Heikal (2005) on Thymus vulgaris, Abdei-Wahed eta/ (2006) on Euonymus japonicas. 

The favourable effect of garlic extract on the same constituent was also recorded by 

Saadawy eta/ (2009) on Brassaiaactinophylla and Euonymus japonicus 

Table 7: Effect of yeast and garlic extracts on chlorophyll (a), chlorophyll (b) and 

carotenoids content in the leaves of freesia plant during 2009/2010 and 

2010/2011 seasons 

Chlorophyll (a) Chlorophyll (b) 
Natural Carotenoids (mg/g.f.w) 

(mg/g.f.w) (mg/g.f.w) 
extract 

1'1 Season 2"d Season 1st Season 2"d Season 1st Season 2"d Season 

Control 0.73 0.96 0.20 0.25 0.52 0.62 

Yeast 2.5 g/1 0.75 0.97 0.21 0.29 0.63 0.80 

Yeast 5 g/1 0.92 1.06 0.34 0.47 0.77 0.85 

Garlic250 mlfl 0.71 0.70 0.18 0.21 0.62 0.78 

Garlic500 mlfl 0.98 1.11 0.26 0.34 0.78 0.87 

-
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d.2Total carbohydrates percentage in leaves: 

Different trends on total carbohydrate accumulation in leaves were observed 

due to applying the two natural extracts levels. Treating plants with garlic at 250 ml/1 

slightly increased the scored values over the control in both seasons. The other 

treatments decreased to some extent the recorded values compared to those scored 

for untreated plants (control), Table (8). 

In this respect, the favourable effect of garlic extract for increasing total 

carbohydrate content in leaves is in accordance with the finding of Saadawy et a/ 

(2009) who concluded that garlic extract application caused an increment in shoot and 

root contents of total carbohydrates inBrassaiaactinophy//aand Euonymus japonicus. 

d.3Minerals percentage in leaves: 

Using garlic as 250 ml/1 proved its mastery in increasing N% in leaves in both 

seasons. Leaves nitrogen percentage in plants treated with 2.5 g/1 yeast belonged to 

the second position. Meanwhile, applying yeast at 5 g/1 gave means closely near to 

control values in both seasons, Table (8). 

The different natural extract levels differed in their effects on P% in leaves. 

Treating plants with yeast at the level of 2.5 and 5 g/1 slightly increased P% in leaves 

over control to occupy the first and second positions, respectively. Plants which 

received garlic at 250 and 500 g/1 showed lower values, especially with garlic at 500 

ml/1, compared to control in both seasons. 

Table 8: Effect of yeast and garlic extracts on total carbohydrates content and (N, 

P and K%) in leaves of freesia plant during 2009/2010 and 2010/2011 

seasons 

, Total 
N% P% K% 

Natural carbohydrates % 

Extract pt 2nd 1st 2nd pt 2nd l't 2nd 

Season Season Season Season Season Season Season Season 

Control 41.93 42.32 2.000 2.470 0.710 0.859 1.354 1.323 

Yeast 2.5Q/I 37.24 37.65 2.890 3.930 0.975 0.989 1.552 1.495 

Yeast 5g/l 39.42 39.68 1.690 2.510 0.930 0.870 1.380 1.409 

Garlic250mlfl 42.87 42.64 4.320 5.210 0.613 0.812 1.236 1.208 

Garlic500ml/l 39.29 39.43 1.520 1.640 0.481 0.596 1.437 1.466 

Slight effects were noticed in potassium percentage in leaves due to applying 

the different natural extracts levels. Yeast treatment at 2.5 g/1 followed by garlic at 

500 ml/1 increased to some extent K% in leaves, compared to the control in both 

seasons. Meantime treating plants with garlic at 250 g/1 slightly decreased the 

• 
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corresponding values than control in the two seasons. The other treatment (yeast at 5 

g/1) gave values closely near to the control ones, especially in the first season. 

In this connection, plant content of the major nutrients (N, P and K) was 

reported to be influenced by the application of biostimulants. EI-Desoukyet a! 

(1988)soaked squash ( Cucurbitapepo) seeds in garlic extract at 50 - 500 ml/1 and 

found that all treatments significantly increased NPK content in plant organs. EI

Gharminyet a/ (1999) claimed that spraying yeast at the rate of lOg/1 was effective in 

enhancing N, P and K of tomato plant. Ahmed (2002) worked on 

Leucaenaleucocephala seedlings and found that the highest values of N, P and K were 

recorded with the highest level (6 g/1) of active dry yeast. Desouky (?004) worked on 

Strelitiziareginae plants and found that a combination of NPK at 100: 60: 20 gm/plant 

+ active dry yeast increased elements content in vegetative parts of the plant. EI

Leithyet a! (2007)on Origanumsyriacum/ mentioned that when fertilizing the plants 

with active dry yeast at the concentrations of 0, 5 and 10 g/1, active dry yeast at 5 

arlO g/1 led to significant increment in N, P and K. Abass (2008) on Narcissus tazetta 

found that using the yeast solution (6 g/1) led to significant increase in N and P 

contents in the leaf and bulb. Saadawyet a/ (2009)stated that plants treated with 

yeast extract gave rise to the highest contents of root K of Brassaiaactinophylla; and 

shoot P and root K of Euonymus japonicus. 

e. Effect of yeast and garlic extracts on chemical constituents of the new 

formed corms: 

e.lTotal carbohydrates percentage in the new formed corms: 

Data outlined in Table (9) indicate that all yeast and garlic extract levels 

increased total carbohydrates accumulation in the new formed corms compared 

tocontrol in both seasons. Treating plants with 500 ml/1 garlic extract proved its 

mastery in this respect. Meanwhile, values of the same constituents for plants 

received yeast at 2.5 and 5 g/1 or those treated with garlic at 250 ml/1 achieved the 

second, third and fourth position, respectively. 

In this concern, the prevalence of garlic extract in raising total carbohydrates 

was observed bySaadawyet a/ (2009) on Brassaiaactinophyl/a and Euonymus 

japonicus and Bazaraaet a/ (2012) on Gladiolus cv. Novalux. The beneficial effect of 

yeast on the same constituent was also noticed by Wahba (2002) on 

Oenotherabiennis,Desouky (2004) on Strelitiziareginae, Mohamed et a/ (2005) 

onLiliumlongiflorum, Heikal (2005) on Thymus vulgaris, Abdei-Wahedet a/ (2007) on 

Brassaiaarboricolla and EI-Leithyet a/(2007) on Origanumsyriacum. 

-
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e.2Mineral percentage of the new formed corms: 

Data given in Table (9) reveal the superiority of applying yeast at 2.5 g/1 in 

raising N% in the new corms compared with control, as the utmost high means were 

scored. The second rank was achieved with plants which received yeast at 5 g/1. 

Plants treated with garlic as 250 ml/1 occupied the third rank. On the contrary, the 

lowest means were obtained with plants treated with garlic at 500 ml/1. 

Table 9: Effect of yeast and garlic extracts on total carbohydrates contents and N, 
P and K % in the new corms of freesia plant during 2009/2010 and 
2010/2011 seasons. 

Total carbohydrate 
N% P% K% 

Natural % 

extract 1st 2nd pt 2nd pt 2nd pt 2nd 

Season Season Season Season Season Season Season Season 

Control 38.015 28.542 3.723 3.351 0.399 0.424 2.40 2.61 

Yeast 2.5g/l 45.404 47.784 6.330 5.585 0.669 0.592 2.60 2.84 

Yeast 5g/l 45.617 50.093 5.585 5.213 0.688 0.614 2.33 2.40 

Garlic250ml/l 40.668 46.327 4.840 4.840 0.386 0.299 3.03 3.03 

Garlic500ml/l 47.144 54.355 3.723 3.723 0.481 0.491 2.89 3.00 

Other scientists confirmed the prevalence of yeast application in ra1smg 

nitrogen content asAhmed (2002) on Leucaenaleucocephala, Wahba (2002) on 

Oenotherabiennis, Desouky (2004) on Strelitiziareginae, Heikal (2005) on Thymus 

vulgaris, EI-Leithyet a/ {2007) on Origanumsyriacum, Abass (2008) on Narcissus 

tazetta,Saadawyet a/ (2009) on Euonymus japonicasand Emam (2010) on 

Polianthestuberosa. Also, garlic effect in raising N% was also observed by Saadawyet 

a/ (2009) on Euorwmus japonicas, Emam (2010) on Polianthestuberosaand Bazaraaet 

a/(2012) on Gladiolus cv. "Novalux". 

The highest P content in the new corms was noticed in plants treated with 

yeast at 2.5 and 5 g/1, as they occupied the first and second ranks, respectively. 

Plants· which received garlic at 500 ml/1 achieved the third position. In contrast, 

treating plants with garlic at 250 ml/1 tended to decrease the scored values than that 

gained by untreated plants (control) in both seasons. 

The favourable effect of yeast application for increasing P% was recorded 

byWahba (2002) on Oenotherabiennis, Desouky (2004) on Strelitiziareginae, Heikal 

. (2005) on Thymus vulgaris, EI-Leithy eta/ (2007) on Origanumsyriacum,. Saadawy eta/ 

{2009) on Euonymus japonicas and Emam (2010) on Polianthestuberosa. The 

prevalence of garlic extract was also found by Saadawyet a/ (2009) on Euonymus 

japonicas and Bazaraaet a/(2012) on Gladiolus cv. "Novalux". 

Data given in Table (9) indicate that plants treated with garlic at either 250 or 

500 ml/1 were the highest in K% in new corms than control in the two seasons. Plants 
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which received garlic at 500 ml/1 occupied to the second position. In contrast, treating 

plants with yeast at 5 g/1 caused a slight decrement in both seasons. 

The increment in K% due to applying garlic extract was also noticed 

bySaadawy et a/ (2009) on Euonymus japonicus, Emam (2010) on 

Po/ianthestuberosaand Bazaraa eta/ (2012) on Gladiolus cv. "Novalux". 

REFERENCES 

1. Abass, R. A. (2008) Response of Narcissus tazetta, L. to soil type, sea water 

irrigation and yeast treatment. Proc. Fourth Conf. of Sustain Develop., Fac. Agric. 

Fayoum Univ. P: 139- 162. 

2. Abdei-Latif, E. S. M. (2006) Effect of chemical, organic fertilizers and spraying 

with active dry yeast on growth, oil production and plant constituents of Sage 

(Salvia officinals, L.) plant M.Sc. Thesis, Fac. Agric., Cairo Univ., Egypt. 

3. Abdei-Wahed Safwat, M. K.; Labib, Y., Naglaa and Rezkalla B. B. (2006) Effect of 

active dry yeast and chemical fertilization on vegetative growth and main 

constituents of EyonymusjaponicusThunb plant. Fayoum J. Agric. Res. Dev., 20 

(1): 136- 147. 

4. Abdei-Wahed, S. M. K. (2007) Response of Brassaiaarborico/la Endle. plants to 

active dry yeast and some trace elements (zinc and manganese). Egyptian J. 

Appl. Sci., 22 (3): 142- 160. 

5. Abou-Hadid, A. F.; EI-Shinawy M. Z. and Omer E. A. (1998) Cultivation of garlic in 

nutrient film technique (NFT). Egypt. J. Hart., 25 (3) 271- 280. 

6. Ahmed, A. A. (2002) Study the effect of addition methods and concentrations of 

active dry yeast on the growth and chemical composition of 

Leucanenaleucocephala Proc. Minia 1st Conf. Agric. Enirv. Sci., 25 - 28 March 

2002, Minia Univ., Egypt, P: 33 - 43 . 

7. Ahmed, E. T. (1998) Influence of concentration and time of spraying active dry 

yeast on growth and volatile oil content of marjoram plants. J. Agric. Sci., 

Mansoura Univ., 23 (11): 5067- 5081 

8. Ali, A. F. (2001) Response of marigold (Calendula officina/is, L.) plants to some 

rock phosphate source and yeast. The fifth Arabian Horticulture Cqnference, 24 -

28 Ismailia, Egypt 30-42. 

9. Amer, S. S. A. (2004) Growth, green pods yield and seeds yield of common bean 

(Phaseolus vulgaris, L.) as affected by active dry yeast, salicylic acid and their 

interaction. J. Agric. Sci., Mansoura Univ., 29 (3): 1407- 1422. 

10. Aqil, F.; Ahmed I. and Mehmood Z. (2006) Antioxidant and free radical 

scavengiFlg properties of twelve traditionally used Indian medicinal plants. 

Turkish Bioi., 30 (3):177- 183. 

-



EL-SAYED, A. , eta/. 303 

11. Bailey, L. H. (1963) The Standard Cyclopedia of Horticulture 2 . The Macmillan 

Company, New York , P: 3639. 

12. Bazaraa, W. M.; Gehan, H. Abdei-Fattah and Nabih, A. (2012) Response of 

Gladiolus cv. Nova lux to some irrigation intervals, different levels of some 

biostimulants and their interaction on plant development, corms and cormlets 

production and chemical constituents of the new formed corms Egypt. J. Hort. 

Vol. 39, No.2, pp: 121-147. 

13. Blake, C. A. (1965) Methods of soil Analysis Part I and II. Amer. Soc. Agron. 

Madison, Wise U.S.A 

14. Desouky, M.T. (2004) Improving efficiency of different NPK fertilizer levels of 

Strelitiziareginae, Ait plant by using active dry yeast. Ann. Agric., J. Moshtohor, 

42 (1): 234- 250. 

15. Dewis, J. and Freitas, F. (1970) Physical and chemical methods of soil and water 

analysis Food and Agric. Organization of the United Nations of Soils Bulletin No. 

(10): 275. 

16. Duke, James, A. (1992) Handbook of Photochemical Constituents of Gars Herbs 

and Other Economic Plants Boca Raton, (F.L.) CRC Press. Inc. (1519), No.137. 

17. EI-Desouky, S.A ;Wanas L. A. and Kheder Z. M. (1988) Utilization of some natural 

plant extracts (garlic and yeast)as seeds-soaking materials to squash 

( Cucurbitapepo, L.). I. Effect on growth, sex expression and fruit yield and 

quality. Annauls Agric. Sci. Moshtohor, 36(2): 839- 854 

18. EI-Ghamriny, E. A. Arisha H. M. E. and Nour K. A: (1999) Studies on tomato 

flowering, fruit set, yield and quality in summer season. Zagazig J. Agric. Res., 26 

(8): 1345- 1364 
' 

19. EI-Leithy, A. S.; EI-Hanafy S. H.; Ahmed G. F.; Etman M. A. and Ali M. Y. M. 

(2007) Effect of compost, biofertilizer and active dry yeast on Origanumsyriacum, 

L. plants under Sinai conditions. J. Product & Dev., 12 (1): 153- 171. 

20. EI-Sayed, Boshra, A.; Abdei-MoniemAzza M. and Shahin S. M. (2010) Improving 

efficiency of NPK fertilizer for Spathiphyllumwal/isiiplant using active dry yeast at 

various levels. J. Bio. Chern. & Environ. Sci., 5 (4): 1- 12. 

21. EI-Shayeb, N. S. A (2009) Physiological studies on Oenotherabienni.s(biofertilizer 

and plant extracts). Ph. D. Dissertation, Dept. Hort., Fac_. Agric., Benha Univ., 

Egypt. P:86 - 204. 

22. Emam, 0. N. K. (2010) Effect of treating tuberose plant (Polianthestuberosa, L.) 

with some organic extracts to improve growth and flowering. Ph. D. Thesis, Fac. 

Agric., Ain Shams Univ., Egypt. 

23. Gommaa, S. A.; RezkAIIa B. B. and LabibNaglaa Y. (2005) Effect of spraying 

garlic extraction , gibberellic acid and potassium fertilizer on vegetative growth, 



II 

304 RESPONSE OFGROWfH, FLOWERING, CORM PRODUcriVITY ANDCHEMICAL CONSTITUENTS 

OF FREESIA REFRACTA CV. "RED LION" TO SOME NATURAL EXTRACTS 

flowering and bulb productivity of Narcissus tazetta cv. Geranium, L. Egypt. J. 

Appl. Sci., 20 (SA): 304- 317 

24. Heikal, A. A. M. (2005) Effect of organic and biofertilization on the growth, 

production and compostion of thyme (Thymus vulgaris, L.) plants. M.Sc. Thesis, 

Fac. Agric., Cairo Univ., Egypt. 

25. John, M. K. (1970) Colorimetric determination of phosphorus in soil and plant 

materials with ascorbic acid.Soil. Sci., 109 (4): 214- 220. 

26. Khedr, Z. M. A. and Farid, S. (2000) Response of naturally virus infected tomato 

plants to yeast extract and phosphoric acid application. Annals Agricultural Sci., 

Moshtohor, 38 (2): 927- 939. 

27. Mohamed, S. M.; EI-Khayat A. S. M. and EI-Shayeb, N. S. A. (2005) Influence of 

phosphorus, potassium and yeast nutrition on growth, flowering and chemical 

compostion of Liliumlongiflorum, Thunb cv. Polana plants. Proc. 6th Arabian 

Conference of Horticulture, 20 - 22 March 2005, Ismailia, Egypt, P: 292 - 303. 

28. Saadawy, F. M.; Rezk Allah, B. B. and Saleh Samira, A. (2009) Effect of some 

natural extracts on growth and development of some economically important 

ornamental plants. J. Agric. Res. Kafr EI-Sheikh Univ., 35 (2): 729- 757. 

29. SAS program (1994) SAS/STAT User's Guide; Statistics.Vers. 6. 04. 4th Ed., SAS 

Institute Inc., Cary. N. C., U.S.A. 

30. Skoog, F. and Mitler, C. 0. (1957) Biological Action of Growth Substances. 

Cambridge Univ. Press, UK. 

31. Smith, E.; Gilles M. A.; Hamiton D. K. and Gedees P. A. (1956) Colorimetric 

method for determination of sugars and related substances. Ann. Chern., 28 (1): 

350. 

32. Snedecor, G. W. and Cochran, W. G. (1980) Statistical Methods Sixth Edition 

Iowa State Univ. Press, Ames, Iowa, U.S.A 

33. Wahba, H. E. (2002) Growth, yield and chemical composition of 

Oenotherabiennis as affected by yeast, biotin and riboflavin foliar application. 

Arab Universities J. Agric. Sci., 10 (3): 997- 1017 (Hart. Abst., 73: 4015). 

34. Wanas, A. L. A. (2002) Response of faba bean ( Viciafaba, L.) plants to seed

soaking application with natural yeast and carrot extracts. Annals of Agric. Sci., 

Moshtohor, 40 (1): 259- 278. 

35. Wanas, A. L. A.; EI-Desouky S. A. and Kheder Z. M. A. (1998)Uiilization of some 

natural plant extracts (of garlic & yeast) as seed soaked materials to squash 

( Cucurbutapepo, L.) II. Effect on the histological features and the endogenous 

hormones. Annals of Agric. Sci., Moshtohor, 36 (2): 855- 878. 

36. Wettstein, Van. D. (1957) Chlorophyll leta and der sulmikropischeformunesched 

der plastids Expth Cell. Res. (12): 427- 439. 

-



' 

EL-SAYED, A. , eta!. 305 

~yJI~ ~..)~ - EP. -.;~lilt~~ - ;;,d..J.Jlf:i#l 

~yJ!~ ~..J~- EP.- ~!..J.Jl! ~HI.JSy- UJi~l ~~ ~r 

0:!--ol.c J)l:.. "Red Lion" ~ (Freesia refracta) yJ:!_).ll w~ ~ ~y;o.:i.ll ~..r.--i 

4.c 1.))1 ~ J ;; J:!.;J4 U;!J~I w ~ ~ ~ ( " . ' ' I " . ' . ' " . ' . I " .. 'i) ~~ 
~~ w\ . .,\.;:;.,JI 0"' ~'/ yJ:!.).ll w~ ~~l t..S~ ~I.J..l w~ ·~, ;;y.WI 4.......4-

( ::It o , " o :; ... .:. 'I ,.,,, J.. o • • , "o • wl · .. < .. -~'1) ~ ww .. '- -1~1 .. J*'f~ ' ~-' J*'f ~Y-! (">"' .. ~ "'&"" '~ 

. t...us.JI ol " d_J.lll '\.....::U. ~ '-?-' .. ~ J . ~ .. 

. j .~1/ "0 · .. < .. ;; ... .:.11 . _\.:.·: - 1~'1 ·1-'1 .. -~·:11 '\:i.i.ll ~ i 
I.,? ../*'!~ ' ~Y-! ~ ~ f" ' ~y c...5Y"" ~ J 

.wl...J -"1 d .... -"1 4..J..:..\.:l.il o..lw · lA ·~1 '\.....::U. - t:._- · ·-.:.'I --''1 · ·· .. .)~ J .)~ ... ' .. .) C:" .) .) ~ r-J '-?~ _,........ ~ 
J o..lw · j :i..llWI 4.ii · -'1 ::1/J.., o.. · .. < .. _,Jjl ~ 1~1 Jhl us_,lt.....ili! ~ .. .) I.,? .. . .r' ../*'! ~Y-! f" f" ' ' .. 

~_fo. ;;~I '-J<?\.;:;.,4! d.:i\.,UJI .:U...I....J ui.S ~ ,4..a.u,s.ll c)JJI l,Jj)l _, wlA:Ufill 

~l W)L.I....JI 4.315. w..li ~ +~J) J.!93 .J_,1S.JI 0"' tJI.J_,\;1 t..S~ o..lyj ~ t:9fo 1_;i JiJI~o 
~w ..lJ.:>. ·tJ ~- J~l .. ..;,....ii us -'1 ~ .d..l.l..i.ii t5.ll · "I ';1 .. o.lw · . . J .. . .):!J (.5""- ~ y I.,? .... J.) 0"' '-' .)J t..S ~ .. .) 

o • • · .. < " -'''1 , · _\.:.~ - 1~'1 ~ d..l.l..i.ii t5.ll (i) ~ .1<11 · "I \;1 _.,_ -' ~Y-! (">"' ~ f" ' . .. .. .. J.) J .. J.)~ 0"' '-' _)J t..S~ 

.. o..lw · . t:9 ... I •i ::IIJ.. "o. · .. < .. -~'1 · _\.:.·: - 1~'1 ·ts 1.....w , -~''J.. t..S ~ .. .) -.r _J£l.4 y ../*'/ ~Y-! f" >"' ~ f" ' I..) ... J*'f 

.J_,i,..._,ill ~_,_jl.ili~Llc l.J.4 tJI.J_,\;1 t..S~ ..ill~ ..ll..ljJ .~1 d.J¥-"'.fill l.J.4 JI.JJ~I 
. _\.:.~ - I~\/ ·ts d-'1 .. q •. ~1/ "0 · .. ( .. ;; ... .:. II I~\/~ \:j -·'1 ~ f" f I..) y ~ I.,? J*'f ~ ' ~Y-! ~ f" f . .. ("~ Y.' J 

· ,.,,,1 Llc · ··1 '11 .. o..lw · . j t:s ... 1 •i ,.,,, 1 · o. • , "o. · .. < .. -~ 1 1 
~J...i""" ~ 0"' '-' .)J t..S~ .. .) I.,? _Jll4 y J*'!r....;-o ~Y-! (",... 

:; ... .:.11 · _\.:." .. - I~" ~ · -~'1 · · "I \;1 .. ..li..l'l ..ill~ \:i --'1 ~ ~ f" f . .. .J.FY" ~ 0"' '-' .)J t..S~ .), f"~ Y.' J 

f"l~'/ ~ ~I d.J¥-'!.fill U.OO-l:l~l wLA.Jfill t..S~ ..li..ljj ..lS_, .JiJI~ o ~_fo. 
t:9 ... I •i ::t/ " o · .. < " ;; ... .:. 'I · _\.:.·: ·- I~" · 15. us -'1 .. ..! ,~1 u)L.I....JI JllAY J*'f~ • ~.Y-1 ~ ~ f" t u >' ~ -r 

0-- wLA.Jfill t..S~ ..ll..ljj ~ .J_,i,..._,ill _, ~_,_jl.ill ~Llc l.J.4 wlA.Jfill t..S~ o..lyj ~ 

.::1/J_.o .. ,"o·wl· .. <" '''I·-'.:.~ .. 1~"4.:.....u.iS. \:i-·'1 · ../*'! ~Y-! (">"' ~ f" t ... ("~ Y.' ~ 

(JiJI~ "·o) :;~1 ~ l.J.4 ~I ~jiJI f"l~~ ~ ~UI ~\:i.i.ll l.J.4 :~.jlll 

Red ~) yJ:!_).ll w~ w\.i....a ~ (JiJIJ... o •• ) f"_,Jj\ u.,\.;,·; ... 4 0"' ~yJ\ ~jiJ\ _,i 

·(.jJ~\ ol~ J (Lion 

.;;~ 'f"Y ,~\ ul..,l:.:; . .,.!l ' Freesia refractacv. "Red Lion": ~IJ.ll .::.a~l 

·-


