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ABSTRACT 

The present experiment was consummated throughout two successive seasons (2016/2017 and 
2017/2018) at the nursery of Horticulture Research Institute, Agriculture Research Center, Giza, 
Egypt to find out the effect of different fertilization types with different levels on growth, flowering 
and some chemical constituents of Iris tingitana cv. Wedgewood aiming to achieve the hope of 
producing plants of high quality under local conditions. So, bulbs of 8 -9 cm. circumference were 
selected and planted on October 1st in both seasons in 20 cm. plastic pots filled with the mixture of  
sand + clay (1:1, v/v) as one bulb each. The different fertilization treatments were kristalon (a 
commercial preparation of NPK, 19: 19: 19, containing 0.01% Cu, 0.25% B and 0.01% Mo, actosol (a 
humic acid) NPK (10: 10: 10), organic liquid fertilizers, threonine an amino acid as a biostimulant and 
Oligo-x ( an algae extract containing internal resistance stimulants, as well as N, P, K, Fe, Zn and 
some growth regulators Kristalon was applied at either 2.5 or 5 g/l as a soil drench, Oligo-x and 
actosol were applied at either 2.5 or 5 ml/l as a soil drench, whereas theronine was added at 50, 100 
and 200 ppm as a foliar spray. Meanwhile, untreated control plants were sprayed with tap water only. 
The plants were treated 6 times with the different fertilization treatments during the life cycle of the 
plant under open field condition at 21 days intervals commencing from two months after planting. 
The layout of the experiment was randomized complete block design (RCBD) with three replicates. 
The results emphasized that plants supplied with Oligo-x at the highest level (5 g/l) proved their 
mastery in augmenting vegetative growth height in both seasons, followed in the second rank with 
plants which received actosol at 5 ml/l in both seasons. Whereas, number of leaves/ plant was not 
significantly affected by the different fertilization treatments used in the two seasons. Flowering date 
(number of days from planting to flowering) revealed that the earliest flowering was obtained by 
treating plants with threonine at the levels of 50 and 100 ppm. Also, threonine treatment at the 
moderate level (100 ppm) caused also an increment on flowers yield, but the effect did not reach the 
level of significance in both seasons. Meanwhile, the significantly longest spike stem was obtained as 
a result of treating plants with 5 ml/l of Oligo-x in both seasons, followed in the second rank by plants 
which received actosol at 5 ml/l. Moreover, supplying plants with Oligo-x at 5 ml/l insignificantly 
increased spike stem diameter and was the best treatment used in this respect. Additionally, the same 
treatment (5 ml/l, Oligo-x), as well as the treatment of actosol at 5 ml/l increase fresh weight of cut 
spike, recording the highest values in this regard. Referring to the effect of the different fertilization 
treatments on some chemical constituents of the plant, it is clear from the registered values the 
superiority of applying the highest actosol level (5 ml/l) in raising all pigments content in the leaves 
(chlorophyll a, b and carotenoids).From the aforementioned results, it could be recommended to 
fertilize the plant with either Oligo-x or actosol at 5 ml/l for each as a soil drench for achieving the 
hope of solving one of the most important problems facing the production of Iris tingitana in Egypt. 
i.e. the deterioration of flowers quality year after years, in addition to decrease the high cost of 
importing bulbs annually from abroad  
  
Keywords: Iris tingitana cv. Wedegwood, Kristalon, Actosol (H.A.), Algae-x, Threonine  
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Introduction 
Irises, Family Iridaceae are ornamental bulbous and are a group of great economic potential 

for their commercial importance in cut flowers trade as valued much for beauty and fragrance. Irises 
are found throughout temperate and subtropical zones of the northern hemisphere, and more than 300 
species are known (Hoog, 1980). They reflect the diversity of the color of the rainbow which makes 
irises desirable cut flowers, even though the vase life is short. Irises have a rootstock that can be 
rhizomatous, bulbus or corms (De Hertogh and Le Nard, 1993). Irises face many problems under 
Egyptian conditions such as the deterioration of flowers quality year after year …etc. 

The commercial preparation of kristalon 19: 19: 19 a complete fertilizer with macro and 
micro elements proved its superiority for improving flowering quality of various ornamental bulb 
plants as mentioned by many scientists (Soliman 2000) on Iris tingitana cv. Purple Sensation and 
Mansour et al. (2015) on Gladiolus grandiflorus cv. Peter Pears. Such great effect of kristalon might 
be attributed to its content of N, P and K as they play a major role in growth and development of any 
plant. Besids, its content of micronutrients which also play an important role in most vital processes 
of plants although they are needed in small quantities (Marschuer, 1995). However, many authors 
focused their studies for improving plant quality of various ornamental bulbs with using kristalon (El-
Ashry et al., 1995) on Hippeastrum vittatum cv. "Apple Blossom", Singh (1996) and Barma et al 
(1998) on gladiolus concluded that using chemical fertilization using kristalon or NPK improved 
vegetative growth. Khalafalla et al. (2000) on Ornithogalum thyrsoides reported that, using the 
medium and high rates of NPK (3 and 4 g/pot) significantly increased number of spikes/plot and 
florets/spike, spike stem diameter and fresh and dry weights of cut spike. El-Hanafy et al. (2005) on 
Freesia refracta cv. Aurora mentioned that all chemical fertilization treatments increased fresh weight 
of cut spike. Meanwhile, Barsoom (2014) on Hymenocallis speciosa Salisb concluded that either NPK 
or kristalon treatments revealed less effect in improving the different plant traits comparing with that 
gained from the other fertilization treatments used. 

Actosol is an organic fertilizer containing humic acid (H.A.) and other nutritional elements 
(El-Seginy 2006). Using actosol seems to be valuable in correcting the probable occurrence of certain 
deficiency symptoms. This is attained through increasing the soil water holding capacity, improving 
soil structure and enhancing the metabolic activity of microorganisms. It also act as a source of 
nitrogen, phosphorus, sulfur and other elements for plants (Petrovic et al. 1982, Higa and Wididana, 
1991). Moreover, Stevenson (1994) concluded that, humic substances isolated from different 
materials contained 45 – 65 % carbon, 30 – 48% oxygen, 2 – 6% nitrogen and 5% hydrogen. Humic 
substances (HS) are important as a soil component because they constitute a stable fraction of carbon 
(C ),  thus regulating the carbon cycle and release of nutrients including nitrogen (N), phosphorus (P) 
and sulphur (S).Additionally, the presence of HS improves pH buffering and thermal insulation. Dorer 
and Paencock (1977) added that, a salt of humic acid reaction is one of several humic substances 
which can provide soil microbs with energy and improve nutrients retention in the soil. In this 
connection, many efforts had been done on the effect of actosol on growth of various plant species. 
Hanel and Muller (2006) observed that Gladiolus imbricatus grew well in moderately and strongly 
acidic humic acid. Eliwa et al. (2009), on Iris tingitana cv. Wedgewood concluded that suppling 
plants with actosol as a foliar spray at the rate of 2.5 ml/l was the best treatment for increasing plant 
height and number of leaves/ plant. El-Sayed et al. (2010) on two Gladiolus cvs (White and Rose 
Prosperity) concluded that soaking the corms before planting in actosol solution ( a humic acid 10: 10: 
10) liquid organic fertilizer at the rate of 20 ml/l for 0, 12 and 24 hours increased vegetative growth 
parameters 

On the other hand, amino acids have traditionally been considered as precursors and 
constituents of proteins, many amino acids also act as precursors of other nitrogen containing 
compounds, e.g. nucleic acids. However, many experiments implied that amino acids can play wide 
roles in plants including acting as regulatory and signaling molecules (Rai, 2002). 

Also many workers studied the effect of amino acids on growth, chemical composition, yield 
and its quality on plants. In this respect, Shehata et al. (2011) concluded that spraying celeriac plants 
with amino acids at 500 and 750 ppm revealed that the higher rate (750 ppm) significantly increased 
plant height and fresh and dry weight of green yield (leaves). Additionally, amino acids are well 
known biostimulants which have positive effect on plant growth and yield and significantly mitigate 
the damage caused by abiotic stress. 
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Algae extracts, such as oligo-x is being used now in a wide-scale for production of the most 
horticultural crops. It strengthens the immunity system of the plant and reduces the deleterious effects 
diseases. It contains some growth promoters which actually enhance vegetative and root growth (Kim 
et al., 1991). Furthermore, Poincelot (1991) indicated that algae extracts contain high amounts of N, 
P, K, Fe, Zn, Mn, and oligo-x saccharides, which are basically necessary for growth. 

Therefore, the work embodied in this paper aimed to estimate how far using some fertilization 
types and levels can improve Iris tingitana cv. Wedgewood growth, flowering and some chemical 
constituents under local conditions for achieving the hope to solve one of the most important 
problems facing the production of Iris tingitana in Egypt. i.e. the deterioration of flowers quality year 
after year in addition to decrease the high cost of importing bulbs annually from abroad. 

 
Materials and Methods 

The experimental trial was performed throughout two successive seasons (2016/2017 and 
2017/2018) at the nursery of Horticulture Research Institute, Agriculture Research Center, Giza, 
Egypt to find out the effect of different fertilization types and levels on growth, flowering and 
chemical constituents of Iris tingitana cv. Wedgewood. The second season was an extract repetition 
of the first one. 

 
Materials: 

Bulbs of 8-9 cm. circumference were selected after lifting date (May 15th) in both seasons. 
Growing medium of the mixture of sand + clay (1:1, v/v) was prepared for planting. The chemical 
properties of the growing medium are presented in Table (A). 
 
Table A: Chemical properties of the growing media used in plantation according to Reclamation & 

Development, Center for Desert  Soil, Faculty of Agriculture, Cairo University according to Page , 
(1982) . 

Growth  
medium pH EC dS/m-1 

Cations  Anions ( meq/l ) 

Na+ K+ Ca++ Mg++ HCO3ˉ Clˉ SO4ˉ ˉ 

Sand & clay 7.25 5.17 29.20 0.21 18.4 14.6 2.8 4.85 1.16 

 
Different types of fertilization: 
 The commercial preparation of Kristalon (DSM Agri. Specialized by Holland) 19: 19: 19 of N, P 

and K and contained 0.01% Cu, 0.25% B and 0.09% Mo 
 Actosol: Is a commercial liquid fertilizer containing 2.9% humic acid and either of Fe, Zn or Mn. 

Main characteristics of the liquid active fertilizer (actosol) are presented in Table (B). 
 Amino acid of threonine. 
 Oligo-x (an algae extract containing resistant stimulant as well as N, P, K, Fe, Zn, and some growth 

regulators. The main components of the used Oligo-x are presented in Table (C). 
 

Table B: Main characteristics of the used liquid active fertilizer (actosol) according to El-Seginy (2006). 
Components Value Components Value Components Value 
Humic acid (%) 2.9 EC (dS/m-1) 5.90 B (mg/l) 70.0 
Organic matter / total solids (%) 42.51 N (%) 10.00 Fe(mg/l) 900.00 
Total HA / total solids (%) 168.80 P (%) 10.00 Mn(mg/l) 90.00 
Organic carbon (%) 24.64 K (%) 10.00 Zn (mg/l) 90.00 

C / N ratio 2.46 Ca (%) 0.06   
pH  8.10 Mg (%) 0.05   

Table C: The main components of the used Oligo-x 

Component Value Component Value 
Oligosaccharides 3.0% K2O 12.0% 
Aligaic acid 5.0% P2O5 0.5% 
Zeatin 0.003% N 1.0% 
Mannital 0.001% Zn 0.3% 
Cytokinin 0.001% Fe 0.2% 
IAA 0.0002% Mn 0.1% 
Betonin 0.02%   
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Procedure: 
 

The bulbs were lifted from the soil on May 15th, in both seasons. After examining and 
cleaning, bulbs of 8-9 cm. circumference were selected and kept at room temperature of 26 + 3̊ C 
during May, 27 + 3̊ C during June, 28 + 3̊ C during July and August,  27 + 3̊ C during September. On 
October 1st, the bulbs were planted in 20 cm diameter plastic pots filled with the mixture of sand/ clay 
(1:1, v/v) as one bulb per pot. After two months from planting the plants received different types 
levels as a soil drench (Kristalon at 2.5 and 5 g/l, Olig0-x at 2.5 and 5 ml/l, actosol at 2.5 and 5 ml/l, 
whereas threonine was applied at 50, 100 and 200 ppm as a foliar spray. Besides, untreated control 
plants, which were sprayed with tap water only. The different fertilization treatments were applied six 
times during the life cycle of the plant under open field conditions at 21 days interval commencing 
from two months from planting. Ten fertilization treatments were carried out in the two experimental 
seasons. The layout of the experiment was randomized complete block design (RCBD) with three 
replicates. Every treatment contained 18 bulbs replicated three times (6 bulbs per experimental unit). 

Regular agricultural practices such as irrigation, weeding.. etc were carried out wherever 
needed. 

The following data were recorded: Vegetative growth height (cm), No. of leaves/ plant at 
flowering stage, number of days from planting to flowering (flowering date), No. of cut spikes / plot 
(flowers yield), spike stem length (cm), spike stem diameter (cm) and fresh weight of cut spike (g.). 

 
Chemical composition of the leaves: 
 

Chlorophyll (a and b) and total carotenoides content (mg/g fresh weight) were determined in 
the plant fresh leaves of the different treatments according to Wettstein (1957). 

Data were then tabulated and statistically analyzed using SAS program (1994) and means 
were compared by L.S.D. method according to Snedecor and Cochran (1980). 

 
Results and Discussion 
 
Effect of fertilization treatment on vegetative growth parameters: 

It is evident from data presented in Table (1) that all fertilization treatments caused an 
increment in vegetative growth height comparing with that gained from untreated control plants in the 
two seasons. However, it could be concluded that plants which received Oligo-x at 5 ml/l proved their 
mastery in augmenting the secored values in both seasons, with occupying the first rank, registering 
61.96 and 63.03 cm. against 42.20 and 45.20 cm. of untreated control plants in the first and second 
seasons, respectively. The second position in improving such parameter belonged to plants which 
received actosol at 5 ml/l, registering 61.50 and 58.20 cm. in both seasons, respectively. Meanwhile, 
the least beneficial effect was obtained due to applying threonine at 50 ppm, which recorded only 
51.00 and 50.20 cm. in the first and second seasons, respectively. The other fertilization treatments, 
on the other side, gave an intermediate effect in this respect in the two seasons. 

On the other hand, number of leaves/plant was not significantly affected by the different 
fertilization treatments used in the two seasons. However, it could be mentioned that all fertilization 
treatments caused a slight increment in such trait comparing with that obtained from untreated control 
plants in the two seasons. 

The forementioned results indicated the prevalence of either actosol or oligo-x at the level of 
5 ml/l for improving vegetative growth height. However, the influence of actosol on stimulating plant 
growth was also authenticated by many scientists on various plant species as reported by Eliwa et al. 
(2009) on Iris tingitana cv. Wedgewood and El-Sayed et al. (2010) on Gladiolus cvs White and Rose 
prosperity. Meanwhile, the superiority of Oligo-x in improving vegetative growth of various plants 
may be due to the strengthening of immunity system of plant, and reducing the deleterious effects of 
diseases. Moreover, it contains some growth promoters which actually enhance vegetative and root 
growth (Kime et al., 1991). Furthermore, Poincelot (1991) indicated that algae extract contains high 
amount of N, P, K, Fe, Zn, Mn and oliga- saccharides, which are basically necessary for growth. 
However, the beneficial effect of Oliga-x in improving vegetative growth height is in conformity with 
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the finding of El-Sayed (2012) on seashore paspalum (Paspalum vaginatum, Swarts), mentioning that 
all individual oliga-x treatments caused pronounced improvement in plant height. 
 
Table 1: Effect of different types and levels of some fertilization treatments on some vegetative 

growth traits of Iris tingitana cv. Wedgewood throughout the two seasons (2016/2017 and 
2017/2018). 

  
Treatments 

Vegetative growth height (cm) No. of leaves/ plant 

1st season 2nd season 1st season 2nd season 

Control 42.20 45.20 3.70 3.91 

2.5g/l Kristalon 57.80 52.10 4.73 4.53 

5g/l Kristalon 60.70 55.60 4.96 5.06 

2.5 m/l OliGox 57.30 58.00 4.86 4.60 

5 m/l OliGox 61.96 63.03 5.00 5.03 

2.5 m/l Actosol 59.00 56.20 4.51 4.38 

5 m/l Actosol 61.50 58.20 4.66 4.46 

50 ppm Threonine 51.00 50.20 4.35 4.15 

100ppm Threonine 55.10 52.30 4.73 4.83 

200ppm Threonine 53.10 51.50 4.23 4.33 

LSD at 0.05 3.251 3.180 N.S N.S 

 
Effect of fertilization treatments on flowering traits: 

As shown from data registered in Table (2), the earliest flowering was obtained as a result of 
applying threonine at the moderate level of 100 ppm, in the first season and those which received 
threonine at 50ppm in the second one scoring 146.80 and 146.80 days, respectively. Meanwhile, the 
latest flowering was obtained due to receiving plants kristalon at the lowest level (2.5 g/plant) in the 
two seasons, scoring 160.9 and 160.9 day in the first and second seasons, respectively. 
 
Table 2: Effect of different types and levels of some fertilization treatments on number of days from 

planting to flowering (flowering date) and number of cut spike/ plot (flowers yield) of Iris 
tingitana cv. Wedgewood throughout the two seasons (2016/2017 and 2017/2018). 

Treatments 
Number of days from planting to 

flowering 
Number of cut spikes/ plot 

1st season 2nd season 1st season 2nd season 

Control 150.4 150.8 1.3 1.6 

2.5g/l Kristalon 160.9 160.9 2.0 2.3 

5g/l Kristalon 150.6 151.6 2.6 2.6 

2.5 m/l OliGox 151.9 152.6 2.0 2.0 

5 m/l OliGox 156.6 157.9 2.3 3.0 

2.5 m/l Actosol 154.9 155.2 3.0 3.3 

5 m/l Actosol 155.9 160.5 3.6 3.6 

50 ppm Threonine 154.2 146.8 2.3 2.6 

100ppm Threonine 146.8 148.2 3.3 3.0 

200ppm Threonine 148.5 148.8 2.6 2.3 

LSD at 0.05 2.471 2.390 N.S N.S 

 
Insignificant effects, on the other side, in number of cut spikes/ plot (flowers yield) were 

observed due to applying the different fertilization treatments in the two seasons as presented in Table 
(2). However, it could be concluded that applying threonine at the moderate level (100 ppm) in the 
first season and those which received actosol at the lowest level (2.5 ml/l) in the second one were the 
best treatments used in elevating number of cut spikes/ plot. 

Spike stem length was significantly increased in both seasons, resulting from applying the 
various fertilization types and levels as indicated in Table (3). However, the significantly highest 
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records were gained as a result of treating plants with oligo-x at 5ml/l in both seasons, followed in the 
second rank by plants which received actosol at 5 ml/l, in both seasons, then came the effect of 
kristalon at 5g/l, scoring 33.6, 32.8 and 32.80 cm., in the first season and 34.6, 33.8 and 33.8 cm. in 
the second one against 25.6 and 26.7 cm. of control means in both seasons, respectively. Meanwhile, 
the least beneficial effect was recorded in the same trait as a result of applying threonine at the highest 
level (200 ppm), recording 28.3 and 29.5 cm. in the first and second seasons, respectively. 

Insignificant effects were observed in spike stem diameter, resulting from using the different 
fertilization treatments in both seasons. However, it could be mentioned that all treatments increased 
to some extent such trait than that gained from untreated control plants in both seasons, with the 
prevalence of applying oligo-x at 5 ml/l in the two seasons (0.74 and 0.82, respectively), as shown in 
Table (3). 
 

Table 3: Effect of different types and levels of some fertilization treatments on spike stem length 
(cm.) and spike stem diameter (cm.) of Iris tingitana cv. Wedgewood throughout the two 
seasons (2016/2017 and 2017/2018). 

Treatments 
Spike stem length (cm.) Spike stem diameter (mm.) 

1st season 2nd season 1st season 2nd season 

Control 25.6 26.7 0.33 0.39 

2.5g/l Kristalon  30.4 31.5 0.53 0.59 

5g/l Kristalon 32.8 33.8 0.56 0.62 

2.5 m/l OliGox 31.4 32.4 0.53 0.56 

5 m/l OliGox 33.6 34.6 0.74 0.82 

2.5 m/l Actosol 31.5 31.9 0.56 0.60 

5 m/l Actosol 32.8 33.8 0.63 0.66 

50 ppm Threonine 29.6 30.7 0.43 0.47 

100ppm Threonine 31.7 32.8 0.63 0.63 

200ppm Threonine 28.3 29.5 0.44 0.44 

LSD at 0.05 1.780 1.543 N.S N.S 

 
The significantly highest values of fresh weight of cut spike were obtained due to supplying 

plants with actosol at 5 ml/l in the first seasons and those which received oligo-x at 5 ml/l in the 
second one (21.03 and 21.60g., against 12.20 and 12.90 g. of control means in the first and second 
season, respectively), as shown in Table (4). The second rank in improving such trait was occupied by 
plants which received oligo-x at 5 ml/l in the first season and those which supplied with actosol at 5 
ml/l in the second one, scoring 20.96 and 21.10 g. in the first and second seasons, respectively. In 
contrast, the least beneficial effects for improving such parameters were recorded due to applying 
threonine at 50 ppm in both seasons, registering only 13.90 and 14.20g. in the first and second 
seasons, respectively. 

Referring to the effect of the different types and levels of fertilization treatments for 
improving flowers quality, it is evident from scored values , the beneficial effect of the highest Oligo-
x level (5ml/l) in producing the best flowers quality (expressed by spike stem length, spike stem 
diameter and fresh weight of cut spike). However, the superiority of Oligo-x in improving such traits 
might be attributed to the role of oligo-x in strengthening of immunity system of plant and reducing 
the deleterious effects of diseases. Additionally, it contains some growth promoters which actually 
enhance vegetative and root growth (Kim et al., 1991). Furthermore, Poincelot (1991) indicated that 
algae extract contains high amounts of N, P, K, Fe, Zn, Mn and Oligo- sacchrides which are basically 
necessary for growth. In this concern, using actosol at the highest level (5ml/l) showed progressive 
effect on spike stem length and its fresh weight. However, such beneficial effect of actosol for 
improving most of flowering traits might be attributed to its content of humic acid which seems to be 
valuable in correcting the probable occurrence of certain nutrients efficiency symptoms. This is 
attained through increasing the soil water holding capacity, promoting soil structure and enhancing 
the metabolic activity of microorganisms. It also acts as sources of nitrogen, phosphorus and sulfur for 
plants (Petrovic, 1982; Higa and Wididana, 1991. Dorer and Paecock, 1997) added that, humat a salt 
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of humic acid reaction, is one of several humic substances that provide soil microbs with energy and 
nutrients retention in soils. 

 
Table 4: Effect of different types and levels of some fertilization treatments on fresh weight of cut 

spike (g.) of Iris tingitana cv. Wedgewood throughout the two seasons (2016/2017 and 
2017/2018). 

Treatments 
Fresh weight of cut spike (g.) 

1st season 2nd season 

Control 12.20 12.90 

2.5g/l Kristalon 18.20 18.90 

5g/l Kristalon 19.70 19.50 

2.5 m/l OliGox 18.30 19.40 

5 m/l OliGox 20.96 21.60 

2.5 m/l Actosol 18.96 19.10 

5 m/l Actosol 21.03 21.10 

50 ppm Threonine 13.90 14.20 

100ppm Threonine 16.16 17.08 

200ppm Threonine 14.60 15.36 

LSD at 0.05 2.320 2.054 

 
Effect of fertilization treatments on some chemical constituents of plant leaves: 

Referring to the effect of the different fertilization treatments on pigments content in leaves 
(chlorophyll a, b and carotenoids) it is obvious from data outlined in Table (5) that all fertilization 
treatments caused an increment in pigment contents in the two seasons comparing with that gained 
from untreated control plants in the two seasons. However, scored values exert also the superiority of 
receiving plants the highest actosol level (5ml/l) in raising the different pigments content with 
significant effect comparing with control in the two seasons. In contrast, the least beneficial effect was 
a result of applying the lowest kristalon level (2.5 g/l). The other treatments on the other side, showed 
intermediate effects on such parameters in both seasons. In this connection the beneficial effect of 
actosol in raising chlorophyll content in the leaves was ascertained by many scientists on various plant 
species as Guo et al (2002) on apple trees, Hunter and Anderos (2004) and Hunter and Butler (2005) 
on Agrostis stolonifera, El-Seginy (2006) on Le Cont Pear and Canion. Abdel-Fattah et al. (2008) on 
Tifway Bermuda grass hybrid (Cynodon dactylon × C. transvalensis) and Eliwa et al. (2009) on Iris 
tingitana cv. Wedgewood.   
 

Table 5: Effect of different types and levels of some fertilization treatments on pigment content 
(chlorophyll a, b and carotenoids of Iris tingitana cv. Wedgewood throughout the two 
successive seasons (2016/2017 and 2017/2018). 

Treatments 
Chlorophyll a Chlorophyll b Carotenoids 

1st season 2nd season 1st season 2nd season 1st season 2nd season 

Control 0.41 0.39 0.32 0.29 0.36 0.31 

2.5g/l Kristalon 0.47 0.46 0.38 0.35 0.40 0.36 

5g/l Kristalon 0.56 0.53 0.40 0.37 0.43 0.40 

2.5 m/l OliGox 0.52 0.49 0.44 0.39 0.48 0.44 

5 m/l OliGox 0.66 0.64 0.52 0.48 0.65 0.60 

2.5 m/l Actosol 0.68 0.65 0.47 0.42 0.55 0.52 

5 m/l Actosol 0.70 0.67 0.51 0.48 0.62 0.58 

50 ppm Threonine 0.65 0.62 0.45 0.40 0.58 0.53 

100ppm Threonine 0.62 0.59 0.43 0.38 0.56 0.50 

200ppm Threonine 0.67 0.64 0.46 0.44 0.60 0.55 

LSD at 0.05 0.240 0.2335 0.1572 0.124 0.236 0.178 
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