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ABSTRACT. In this study, 'Deepozym' branded organic liquid algae fertilizer and collected from Sapanca 

Lake were used in bean (Ada Beyazı), wheat (Nusrat) and corn (Ada 523) (Phaseoulus vulgaris L., Triticum 

aestivum L., Zeamays indentata Sturt.) cultivars grown in Sakarya province. Two macroalgae (Spirogyra 

cylindrica Czurda 1932 and Cladophora glomerata Linneus 1843) were turned into organic liquid 

fertilizers and used to observe the changes in the physiological and morphological parameters of the plants. 

In our study, besides germination for corn, wheat and bean under controlled conditions, pot trials were 

carried out; In our experiment, control, nutrient solution, commercial algae fertilizer, prepared algae 

fertilizer, nutrient solution, and prepared algae fertilizer mixture forms were applied. From the moment that 

the examined seeds start to germinate, the vegetative index, SPAD and the stem, root and leaves of the 

plants at certain intervals in the laboratory environment; measured in changes in morphological parameters. 

In our study, when the effects of fertilizer types were examined, it was observed that commercial algae 

fertilizer was more effective on plant varieties, and it was determined that the effect in other groups differed 

according to plant development stages. Although their germination development is close to each other, 

statistically significant difference between plant groups in Kjeldahl analyzes, while differences between 

fertilizer types were determined at a very significant level. In our study, it is recommended that the 

efficiency of the fertilizer obtained from the algae species we have prepared should be used with nutrient 

additions depending on the concentration level and plant varieties requirement. 
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INTRODUCTION 

In today's world, increase in human population, hunger, climate changes, changing 

consumption changes in the global sense bring new problems. Especially the effect of 

nutritional balance all over the world increases the importance of agriculture in terms of 

food safety. As the importance of agriculture continues to increase, research and 

development of products have gained importance as a result of the increasing demand for 

agricultural fertilizers, pesticides, agricultural machinery and seeds. With the change in 

the trade patterns of the countries, the existence of agriculture and agriculture-based 

sectors has increased [3]. 

Corn, wheat, and beans stand out among the plants that are most produced and 

consumed globally. Wheat is an annual plant grown in continental climates and Anatolia, 

Western Iran and Caucasia are accepted as gene centers. Wheat ranks first among the 

cultivated plants used in human nutrition in terms of cultivation and production in the 

world. The most important reason for this is that the wheat plant has a wide adaptation 

ability. In addition, wheat grain is the staple food of approximately 50 countries due to 

its appropriate nutritional value, ease of storage and processing [1]. 
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Corn, which is one of the important plants of agricultural production, is an annual 

plant. The homeland of corn, one of the grain group plants with high average 

temperatures, is America. After the discovery of the continent, its distribution to the world 

was realized. Considering the usage areas of corn, it is an agricultural plant whose 

importance is increasing day by day, which is known to be used in food products, animal 

feed, seed corn, industrial and cosmetic fields, and its use in import and export areas. 

Considering the economic importance of the bean, it is an agricultural plant that is 

preferred for food nutrition because of its high protein content in the world and in our 

country. The homeland of beans is America. The bean, which was discovered in the 

Americas, has spread all over the world. The distribution of these species is subtropical 

belts. When we look at the bean varieties produced in the world, mostly P. vulgaris and 

P. coccineus species. 

Plants use the soil as their general growing area. The effects of micro and macro 

elements in the soil structure on plant growth are known. It has been revealed by the 

literature studies that the product and yield are higher in the rightly selected appropriate 

plants made by determining the physical and chemical properties of the soil. Chemical 

fertilization is mainly used in agriculture. In addition to the advantages of chemical 

fertilization, the environmental problems it has created are among the topics of discussion 

today. Although natural fertilizers have a high content of organic matter, they are one of 

the methods that should be preferred in terms of environmental gains. 

Algae are organisms that contain simple chlorophyll pigment. From microscopic 

single-celled organisms to complex multi-celled marine algae reaching meters in length. 

Algae are primary producers in the aquatic environment. With the pigments in their 

structure, they convert carbon dioxide and water into carbohydrates with the effect of 

light and increase the nutrient value and dissolved oxygen ratio in the aquatic 

environment. For this reason, they constitute the food and oxygen source of many aquatic 

creatures [5]. 

In this study, 'Deepozym' branded organic liquid algae fertilizer and two macros 

collected from Sapanca Lake were used in bean (Ada Beyazı), wheat (Nusrat) and corn 

(Ada 523) (Phaseoulus vulgaris, Triticum aestivum L., Zeamays indentata Sturt.) 

cultivars grown in Sakarya province. In this study, it is aimed to observe the changes in 

the physiological and morphological parameters of the plants by turning them into organic 

liquid fertilizers (Spirogyra cylindrica and Cladophora glomerata). 

MATERIALS AND METHODS 

This study was carried out in Eskişehir Osmangazi University, Faculty of Arts and 

Sciences, Department of Biology (39º44'57"N,30º29'19"E Altitude:823m) 

Ecophysiology Laboratory in 2020-2021. Corn (Ada 523) wheat (Nusrat) and bean (Ada 

Beyazı) varieties used in the study were determined by T.C. Obtained from the Corn 

Research Institute of the Ministry of Agriculture and Forestry. Ada 523: Its leaves, which 

can reach 265-310 cm in length, are upright and have a large yellow horse tooth grain 

structure. It is medium-late with 130-135 days in terms of maturation days. Grain yield is 

1350-1650 kg per decare. In terms of silage yield, it is 9-9.5 tons per decare [6]. Nusrat: 

It is a medium-large, white, semi-hard wheat variety with a height of 95-105 cm, awned, 

white, medium-density spike structure. Its maturation period is medium, its reaction to 

fertilizer is good and it is resistant to cold. Thousand grain weight is 38-45 g, hectoliter 

weight is 78-81 kg, protein in grain is 15-17%. It is moderately resistant to rust and 
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powdery mildew and is moderately sensitive to driving [7]. Ada Beyazı: It is a bean 

variety that grows 65-87 cm, the first pod height is 13 cm, the average number of pods is 

20 per plant, and the average number of 4 pods per pod. It has 98-107 days of early 

maturation days. It is semi-enveloping. A yield of 173-360 kg can be obtained per decare. 

Dry hundred grain weight is 37g, wet hundred grain weight is 86g, protein ratio is 20.5-

21.7 %. It is tolerant to rust and root rot [8]. 

Spirogyra cylindrica Czurda 1932 and Cladophora glomerata Linneus 1843 samples 

were taken from Sakarya Province Sapanca Lake, between 0-5 meters depth, from 3 

stations (Station1:40º 44' 03" N, 30º 18' 46" E, Station2: 40º 44' 00" N, 30º 18' 12" E, 

Station3: 40º 44' 05" N, 30º 17' 37" E) was collected in a 5X5 m2 area in the diving area 

and the wet weight of the algae collected from this area was determined to be 3 kg. the 

amount of algae per square meter was calculated as 0.12 kg/m2. After the algae were 

collected, they were filtered, and the coarse residues were removed and washed first with 

tap water and then with pure water. It was kept in pure water for 1 night. 

Liquid algae fertilizers were prepared according to the method applied by Sivansankari 

et al. The algae collected according to this method were kept in distilled water for 1 night 

and then shredded homogeneously with a chopper. The shredded algae are 5 L. as 1 Kg 

of algae to 1 Liter of pure water. placed in bottles. Prepared 5 L.' The bottles were then 

placed in a dark environment and allowed to ferment for 2.5 months. Algae fertilizers 

were reaerated once a week and this process continued until the fermentation period was 

over. After the fermentation period was completed, solid and liquid forms were separated 

by filtration and refilled into clean drums. The filtrate (stock) was defined as algae extract 

at 100% concentration pH (6.9). Algae extracts were prepared as 10% concentration and 

stored at +4°C [4]. 

In this study, the seeds selected as a model were selected as Beans, Corn and Wheat, 

which have high consumption rates in Turkey. The seeds used in the study were grown 

in Sakarya Province and were obtained from the Corn Research Institute. The selected 

seeds were Bean (Ada Beyazı), Wheat (Nusrat) and Corn (Ada 523) (Phaseoulus vulgaris 

L., Triticum aestivum L., Zeamays indentata Sturt.) and their size and color were taken 

into consideration. All germination studies were carried out as petri and pot trials. 

Selected seeds were kept in 5% Hydrogen peroxide (H2O2) solution for 5 minutes for 

sterilization before germination. It was then washed with tap water. The washed seeds 

were taken on the filter paper and made ready for germination. The seeds selected in the 

same dimensions were arranged in 150cc petri dishes as 10 Wheat, while Beans and Corn 

were planted in two petri dishes, 5 each in 150cc petri dishes. Each seed was sown in 5 

petri dishes so that the sown seeds were in 5 different forms. In total, 50 sowings were 

made for one seed at a time, and nutrient solution and organic liquid fertilizer forms were 

applied at fixed intervals. As the experimental groups, Control group, Nutrient Solution, 

Deepozym branded organic liquid algae fertilizer and liquid algae fertilizer forms that we 

prepared ourselves were put in 10 ml of 1L water. It was prepared in such a way that it 

was given to the seeds as 10 ml with an interval of 1 day. Growth conditions of seeds 

were arranged at an average of 25°C with 70% humidity and photo period after 

germination was 16 hours of light and 8 hours of dark. Growth parameters (root and stem 

lengths) were measured on the 7th and 14th days. 

In the pot trials, SPAD analyzes were performed with Konica-Minolta brand 502 Plus 

model SPAD meter and index analyzes with Photon System Instruments brand, Poly Pen 

RP410 UVIS model xenon lamp spectral reflectometer. In these experiments, nutrient 

solution and organic liquid fertilizer forms were applied at fixed intervals to Bean, Wheat 
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and Corn species planted in 5 replications with the random plot method in the pot. 

Vegetative index measurements (NDVI, SR, MCARI1, OSAVI, G, MCARI, TCARI, 

TVI, ZMI, SPRI, NPQI, PRI, NPCI, CTR1, CTR2, Lic1) of the examined Bean, Wheat 

and Corn seeds at regular intervals in the laboratory environment from the moment of 

germination , Lic2, SIPI, GM1, GM2, ARI1, ARI2, CRI1, CRI2, RDVI, SVI, Lagtime, 

Gmax, Tolerance Index) as well as stems, roots and leaves; Changes in morphological 

parameters such as dry weight, wet weight, length, turgor weight of leaves and root, 

length, leaf proportional germination percentage, root and stem development, water 

content were determined. In order to determine the amount of nitrogen in the plant 

samples taken, analysis was carried out according to the Semi Micro Kjeldahl method 

with the help of Kjeldahl. 

The obtained results were evaluated with One-Way ANOVA analysis using the 

MINITAB v19 program. 

RESULTS AND DISCUSSION 

According to Table 1, when the root development values in the germination analysis 

results are examined, from the highest value to the least, prepared algae fertilizer, 

commercial algae fertilizer, nutrient solution, nutrient solution, and prepared algae 

solution, and finally the control group. Considering the corn root development data, from 

the highest value to the least; nutrient solution, prepared algae fertilizer, nutrient solution 

and prepared algae solution, the control group comes last, commercial algae solution. 

When we look at the wheat root development data, from the highest value to the least, 

commercial algae fertilizer, control group, prepared algae fertilizer, nutrient solution, and 

finally the mixture of nutrients and prepared algae solution. 

 

Table 1. Germination analysis results of applied fertilizers on bean, corn, wheat plants 
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When the germination percentages are examined, it is seen that all of them germinated. 

Considering the SVI data, the highest value was observed in the commercial algae 

fertilizer in beans, the highest value in the nutrient solution and the prepared algae 

fertilizer mixture in corn, and the highest value in the nutrient solution and the prepared 

algae fertilizer mixture in wheat. Looking at the Tolerance Index data, the highest value 

was observed in prepared algae fertilizer in beans, the highest value in nutrient solution 

in corn, and the highest value in commercial algae fertilizer in wheat. Looking at the 

Gmax data, the highest value was observed in the commercial algae fertilizer in beans, 

the highest value in the nutrient solution and the prepared algae fertilizer mixture in corn, 

and the highest value in the nutrient solution in wheat. Looking at the lagtime data, the 

highest value was observed in the control group and prepared algae fertilizer in beans, the 

highest value in the commercial algae fertilizer and nutrient solution and the prepared 

algae fertilizer mixture in corn, and the highest value in the nutrient solution in wheat. 

 

 

Table 2. Plant-Nitrogen relationship One-Way ANOVA Results 

 
 

 

Table 3. Fertilizer-Nitrogen relationship One-Way ANOVA Results 

 
 

According to the One-Way ANOVA analysis, considering the relationship between 

plant and nitrogen, it is seen that there is a significant result since the P value is less than 

0.05. Again, when the relationship between applications and nitrogen is examined in the 

ONE-Way ANOVA analysis, a significant difference is seen since the P value is less than 

0.05. 
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Table 4. Changes of parameters measured in corn plant based on day and fertilizer 

applications (C.A.F: commercial algae fertilizer) 

 Root Weight Leaf Weight Stem Weight SPAD 

F Values 

Fert. 0.829ns 8.752** 1.449ns 26.539** 

Days 8.027** 147.145** 98.884** 2.536ns 

Fert. X Days İnt. 0.718ns 7.489** 1.053ns 5.321** 

C. V. (%) 81.5769 145.5134 88.2176 12.4026 

Fertilizer 

Control 0.149 1.013A 0.279 29.393B 

Nutrient Sol. 0.188 0.739AB 0.304 36.263A 

Com. Algea Fert. 0.156 0.620BC 0.271 34.683A 

Nut. Sol + C.A.F. 0.168 0.466BC 0.274 34.547A 

Prepared Algea Fert. 0.098 0.249C 0.198 28.923B 

Days 

10. Days 0.081B 0.097B 0.096B 33.423 

20. Days 0.133AB 0.084B 0.143B 35.549 

30. Days 0.239A 1.671A 0.559A 31.840 

L.S.D (%) Days:0.111 Fert.:0.380 

Days:0.294 

Fert X Days İnt:0.658 

Days:0.101 Fert.:2.534 

Fert X Days İnt:4.389 

 

 

Table 5. Changes in the parameters measured in wheat plant based on day and 

fertilizer applications (C.A.F: commercial algae fertilizer) 

 Root Weight Leaf Weight Stem Weight SPAD 

F Values 

Fert. 0.895ns 0.985ns 1.783ns 24.535** 

Days 2.505ns 2.064ns 7.941** 31.517** 

Fert. X Days İnt. 0.562ns 0.927ns 1.926ns 8.850** 

C. V. (%) 75.9051 283.1554 98.6016 16.1633 

Fertilizer 

Control 0.009 0.292 0.160 30.481C 

Nutrient Sol. 0.007 0.068 0.112 39.553A 

Com. Algea Fert. 0.013 0.041 0.117 33.689B 

Nut. Sol + C.A.F. 0.007 0.127 0.197 38.655A 

Prepared Algea Fert. 0.008 0.042 0.080 33.682B 

Days 

10. Days 0.008 0.028 0.097B 39.086A 

20. Days 0.007 0.065 0.083B 34.215B 

30. Days 0.012 0.249 0.219A 32.421B 

L.S.D (%)   Days:0.103 Fert.:2.911 

Days:2.521 

Fert X Days İnt:5.042 
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Table 6. Changes in the parameters measured in bean plant based on day and fertilizer 

applications (C.A.F: commercial algae fertilizer) 

 Root Weight Leaf Weight Stem Weight SPAD 

F Values 

Fert. 1.481ns 7.844** 3.146* 32.448** 

Days 16.206** 319.495** 290.406** 3.545* 

Fert. X Days İnt. 2.865* 5.996** 3.333** 1.495ns 

C. V. (%) 107.3243 130.9918 70.8249 15.8147 

Fertilizer 

Control 0.078 0.523B 0.966BC 46.298B 

Nutrient Sol. 0.040 1.104A 1.078AB 53.116A 

Com. Algea Fert. 0.064 0.922AB 1.152A 37.111C 

Nut. Sol + C.A.F. 0.059 1.092A 1.103AB 38.978C 

Prepared Algea Fert. 0.038 1.303A 0.874C 38.532C 

Days 

10. Days 0.020B 0.107B 0.361C 45.565A 

20. Days 0.043B 0.197B 0.768B 42.213B 

30. Days 0.104A 2.663A 1.975A 43.162AB 

L.S.D (%) Days:0.042 

Fert X Days İnt:0.070 

Fert.:0.409 

Days:0.317 

Fert X Days İnt:0.709 

Fert.:0.184 

Days:0.192 

Fert X Days İnt:0.430 

Fert.:4.348 

Days:2.784 

 

 

Table 7. 10th day herbal Index Analysis results (m-1: Corn control, m-2: Corn nutrient 

solution, m-3: Commercial algae fertilizer application in corn, m-4: Nutrient solution 

and prepared algae fertilizer application in corn, m-5: Corn Only prepared algae 

fertilizer application, f-1: Bean control, f-2: Bean nutrient solution, f-3: Commercial 

algae fertilizer application on beans, f-4: Nutrient solution and prepared algae fertilizer 

application on beans, f-5: Bean only prepared algae fertilizer application, b-1: Wheat 

control, b-2: Wheat nutrient solution, b-3: Commercial algae fertilizer application in 

wheat, b-4: Nutrient solution and prepared algae fertilizer application in wheat, b-5: 

Only prepared algae fertilizer in wheat algae fertilizer application.) 
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Table 8. 10th day herbal Index Analysis results (continued) (m-1: Corn control, m-2: 

Corn nutrient solution, m-3: Commercial algae fertilizer application in corn, m-4: 

Nutrient solution and prepared algae fertilizer application in corn, m- 5: Algae 

fertilizer application prepared only in corn, f-1: Bean control, f-2: Bean nutrient 

solution, f-3: Commercial algae fertilizer application in beans, f-4: Bean nutrient 

solution and prepared algae fertilizer application, f-5 : Application of only prepared 

algae fertilizer in beans, b-1: Wheat control, b-2: Wheat nutrient solution, b-3: 

Commercial algae fertilizer application in wheat, b-4: Nutrient solution and prepared 

algae fertilizer application in wheat, b-5: Application of prepared algae fertilizer on 

wheat only.) 

 
 

Table 9. 20th day herbal Index Analysis results (m-1: Corn control, m-2: Corn nutrient 

solution, m-3: Commercial algae fertilizer application in corn, m-4: Nutrient solution 

and prepared algae fertilizer application in corn, m-5: Corn Only prepared algae 

fertilizer application, f-1: Bean control, f-2: Bean nutrient solution, f-3: Commercial 

algae fertilizer application on beans, f-4: Nutrient solution and prepared algae fertilizer 

application on beans, f-5: Bean only prepared algae fertilizer application, b-1: Wheat 

control, b-2: Wheat nutrient solution, b-3: Commercial algae fertilizer application in 

wheat, b-4: Nutrient solution and prepared algae fertilizer application in wheat, b-5: 

Only prepared algae fertilizer in wheat algae fertilizer application.) 
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Table 10. Twentieth day herbal Index Analysis results (continued) (m-1: Corn control, 

m-2: Corn nutrient solution, m-3: Commercial algae fertilizer application in corn, m-4: 

Nutrient solution and prepared algae fertilizer application in corn, m- 5: Algae 

fertilizer application prepared only in corn, f-1: Bean control, f-2: Bean nutrient 

solution, f-3: Commercial algae fertilizer application in beans, f-4: Bean nutrient 

solution and prepared algae fertilizer application, f-5 : Application of only prepared 

algae fertilizer in beans, b-1: Wheat control, b-2: Wheat nutrient solution, b-3: 

Commercial algae fertilizer application in wheat, b-4: Nutrient solution and prepared 

algae fertilizer application in wheat, b-5: Application of prepared algae fertilizer on 

wheat only.) 

 
 

Table 11. Herbal Index Analysis results on the thirtieth day (m-1: Corn control, m-2: 

Corn nutrient solution, m-3: Commercial algae fertilizer application in corn, m-4: 

Nutrient solution and prepared algae fertilizer application in corn, m-5: In corn Only 

prepared algae fertilizer application, f-1: Bean control, f-2: Bean nutrient solution, f-3: 

Commercial algae fertilizer application on beans, f-4: Nutrient solution and prepared 

algae fertilizer application on beans, f-5: Bean only prepared algae fertilizer 

application, b-1: Wheat control, b-2: Wheat nutrient solution, b-3: Commercial algae 

fertilizer application in wheat, b-4: Nutrient solution and prepared algae fertilizer 

application in wheat, b-5: Only prepared algae fertilizer in wheat algae fertilizer 

application.) 
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Table 12. Herbal Index Analysis results on the thirtieth day (continued) (m-1: Corn 

control, m-2: Corn nutrient solution, m-3: Commercial algae fertilizer application in 

corn, m-4: Nutrient solution and prepared algae fertilizer application in corn, m-5: In 

corn Only prepared algae fertilizer application, f-1: Bean control, f-2: Bean nutrient 

solution, f-3: Commercial algae fertilizer application on beans, f-4: Nutrient solution 

and prepared algae fertilizer application on beans, f-5: Bean only prepared algae 

fertilizer application, b-1: Wheat control, b-2: Wheat nutrient solution, b-3: 

Commercial algae fertilizer application in wheat, b-4: Nutrient solution and prepared 

algae fertilizer application in wheat, b-5: Only prepared algae fertilizer in wheat algae 

fertilizer application.) 

 

CONCLUSION 

This is the standard font (Times New Roman, 12-pt) and layout (single spacing) for 

the individual paragraphs. In the application made on the corn plant; It is seen that there 

are no significant differences in root and stem weights based on fertilizer types. However, 

when the development differences between the days were examined, it was seen that the 

root and stem weights reached the highest level on the 30th day. When the leaf weights 

and SPAD values were examined, it was observed that there were differences in the 

fertilizer types, days, and interaction of fertilizer types*day. Considering the leaf weights, 

although the highest values were obtained in the control group, close results were 

obtained in the groups where only the nutrient solution was applied. In addition, the 

highest yield in leaf weights was again obtained on the 30th day. SPAD values represent 

the chlorophyll capacity of a plant. The high SPAD value is a kind of prediction of the 

useful chlorophyll amount of the plant and is a parameter that has been used in agriculture 

for years. It is seen that there are significant differences between fertilizer types in SPAD 

values. The highest values were obtained in the group in which only the nutrient solution 

was applied, and close values were observed in the commercial algae fertilizer application 

and in the nutrient solution and prepared algae fertilizer mixture. When we look at the 

vegetative index analysis in corn, it is seen that the most efficient results are generally 

obtained in the application of commercial algae fertilizer. Despite this, it is seen that 

positive results were obtained in the application of algae fertilizer mixture with a nutrient 

solution. In the germination data, SVI (seedling viability index) is the highest value in the 

nutrient solution and the prepared algae fertilizer mixture, Tolerance Index is the highest 

value in the nutrient solution, Gmax (germination rate) is in the nutrient solution and the 
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prepared algae fertilizer mixture, Lag time (germination delay time) It is seen that the 

highest value is in the mixture of commercial algae fertilizer, nutrient solution, and 

prepared algae fertilizer. 

According to the results of the application of fertilizer types in the wheat plant; It is 

seen that there is no significant difference in root and leaf weights. When the root weights 

were compared among themselves, the highest yield was obtained on the 30th day, while 

the lowest yield was obtained on the 20th day. When the comparison is made based on 

fertilizer types, the highest yield was obtained in the commercial algae fertilizer 

application. It is seen that the lowest yield is in the nutrient solution. When leaf weights 

are compared among themselves; Based on days, the highest yield was obtained on the 

30th day, and the lowest yield was on the 10th day. When comparing the fertilizer 

varieties, the highest yield was obtained in the control application, and the lowest yield 

was observed in the nutrient solution. When the body weight results are examined, a 

significant difference at the level of 1% was determined between the days. The highest 

yield was obtained on the 30th day, while the lowest yield was obtained on the 20th day. 

When the development differences between the applied fertilizers are examined, the 

highest results were obtained from the nutrient solution and the prepared algae fertilizer 

mixture. The lowest results were seen only in the prepared algae fertilizer application. 

Significant differences were observed in SPAD values at the level of 1% in fertilizer 

types, days and fertilizer*day interactions. Considering the development differences 

between fertilizers, the highest yield was obtained in the nutrient solution group, and the 

lowest yield was observed in the control application. When we look at the differences 

between the days, it is seen that the highest improvement is on the 10th day, and the 

lowest yield is on the 30th day. When the herbal index analysis results are examined in 

general, it is seen that the highest results were obtained in commercial fertilizer 

application in all three measurement periods. In the germination data, SVI (seedling 

viability index) is the highest value in the nutrient solution and the prepared algae 

fertilizer mixture, Tolerance Index is the highest value in commercial algae fertilizer, 

Gmax (germination rate) is in the nutrient solution with the highest value, Lag time 

(germination delay time) is the highest value in the nutrient solution. appears to be in 

solution. 

Considering the analyzes made on bean plants; There were significant differences at 

the level of 1% in the growth differences between days in root weights. On the other hand, 

5% differences were found in the fertilizer types*day interaction. Considering the 

development differences between the days, the highest results were obtained on the 30th 

day, while the lowest results were obtained on the 10th day. Considering the differences 

between fertilizer types, the highest yield was obtained in the control group, while the 

lowest yield was obtained in the prepared algae fertilizer application. Considering the leaf 

weights, significant differences were found at the level of 1% in the fertilizer types, the 

differences between days and the fertilizer types*day interaction. Considering the results 

among the fertilizer types, the highest results were obtained from the prepared algae 

fertilizer, while the lowest results were seen in the control group. Considering the 

development differences between the days, the highest yield was obtained on the 30th 

day, and the lowest results were obtained on the 10th day. Considering the results of the 

stem weights of the bean plant, the interaction of days and fertilizer types*day was 

significant at the level of 1%, while differences at the level of 5% were observed between 

the fertilizer types. Looking at the differences between fertilizer types, the highest results 

were obtained in commercial algae fertilizer. Considering the development differences 
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between the days, the highest yield was obtained on the 30th day. According to SPAD 

results, there were significant differences at the level of 1% between fertilizer types, while 

differences at the level of 5% were observed between days. Considering the development 

differences between fertilizer types, the highest results were obtained in the nutrient 

solution application, while the lowest results were observed in the prepared algae fertilizer 

application. Looking at the differences between the days, the highest results were 

obtained on the 10th day, while the lowest results were observed on the 20th day. When 

the herbal index analyzes were examined in general, it was seen that the best results were 

obtained in the nutrient solution application in the bean plant. In the germination data, 

SVI (seedling viability index) is the highest value in commercial algae fertilizer, 

Tolerance Index is the highest value in prepared algae fertilizer, Gmax (germination rate) 

is the highest value in commercial algae fertilizer, Lag time (germination delay time) is 

the highest value in the control group and appears to be in prepared algae fertilizer. 

When the effects of fertilizer types were examined in our study, it was observed that 

commercial algae fertilizer was more effective on plant varieties, and it was determined 

that the effect in other groups differed according to plant development stages. Although 

their germination development is close to each other, statistically P>0.05 between plant 

groups was found in Kjeldahl analysis, and the difference was significant. Since P>0.01 

among fertilizer varieties, the Kjeldahl analysis difference between fertilizer varieties was 

determined at a very significant level. For the efficiency of the fertilizer obtained from 

Spirogyra cylindrica Czurda 1932 and Cladophora glomerata Linneus 1843 species that 

we prepared in our study, to show the expected effect compared to other fertilizers, it is 

recommended to use the fertilizer with additives depending on the concentration level 

and plant varieties requirement. 
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