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Figure 1- Average of monthly minimum (hollow circles), maximum temperatures (solid circles), precipitations (dark bars) and

sunshine hours (bright bars) at Mashhad in growing season 2016-17. Arrows indicate the growing period of cucumber in this area.
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Table 1- The results of soil, manure, vermicompost, municipal solid waste compost and plated organic fertilizer properties
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Table 2- Analysis of variance (mean of squares) cucumbers traits affect fertilizer treatments
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ns: non-significant and *and ™: significant at the level of five and one percent respectively
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Table 3- Effect of different fertilizer treatments on growth characteristics of cucumber
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Plated Organic fertilizer
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*In each column, means with a common letter at the 5% probability level according to LSD test are not significantly different statistically.
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Figure 2- Radar diagram of the effect of fertilizer treatments on the number of fruits per hectare of cucumber
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Figure 3- Effect of fertilizer treatments on cucumber fruit yield
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Figure 4- Effect of fertilizer treatments on cucumber fruit yield in different stages of harvesting
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Abstract

Introduction: Although the utilization of chemical fertilizers could be viewed as the best solution in
terms of plant productivity, this approach is often inefficient in the long-term. Therefore, application
of organic manures is one of the most important strategies for plant nutrition compared to chemical
fertilizers, especially in ecological management of crops. In recent years, the effect of exogenous
organic amendments on soil properties has received renewed attention. Therefore, the objective of
this study was to investigate the effect of organic and chemical fertilizers on growth characteristics
and cucumber yield.

Materials and Methods: In order to evaluate the effects of different organic and chemical fertilizers
on yield and growth characteristics of cucumber (Cucumis sativus cv. Super Dominus), a field
experiment was conducted based on randomized complete block design with seven treatment and
three replications at the Agricultural Research Station, College of Agriculture, Ferdowsi University
of Mashhad, during growing seasons 2016-2017. The treatments included chemical fertilizer (200 kg
ha* NPK, 100, 50 and 50 kg ha™, respectively), cow manure (40-ton ha™), vermicompost (10-ton ha
1, vermicompost + NPK (including 5-ton ha™ vermicompost + 100 kg ha™* NPK, 50, 25 and 25 kg
ha!, respectively), municipal solid waste compost (10-ton ha™), plated organic fertilizer (10-ton ha™)
and no fertilizer. The traits such as plant length, number of main and sub branches, average fruit
weight, number of fruits and the fruit yield per hectare were evaluated. Analysis of variance was
performed by SAS 9.4 software, and means of different treatments were compared by LSD test at the
probability level of 5%.

Results and Discussion: The effect of application of different fertilizer treatments was significant
(p<0.05) on the number of main and sub branches of cucumber. So, cow manure treatments and
combination of vermicompost with NPK fertilizer showed the highest number of main and sub
branches. Application of organic materials improves microbial activity and physical properties of the
soil by increasing the water holding capacity in the soil and increasing the content of available plant
nutrients. Therefore, it seems that the higher number of main and sub branches in cow manure
treatment and other organic fertilizers is due to improvement of physical and nutritional conditions of
the soil.

All fertilizer treatments except municipal solid waste compost treatment compared with control
significantly increased the yield of cucumber. So that, vermicompost + NPK, vermicompost, cow
manure and NPK fertilizer showed the highest yield of cucumber with 35.41, 34.44, 34.5 and 31.59
ton ha™, respectively, so increased yield by 47, 42, 33 and 28 percent compared with the control.
However, the results of group comparison of treatments indicated that the yield of cucumber was not
significantly different from that of organic fertilizers compared to NPK fertilizer and vermicompost
+ NPK, suggesting that nutrition management by organic fertilizers alone can be a very good
alternative instead of applying chemical fertilizer in cucumber production. Also reported that
application of organic fertilizers significantly improved the yield of tomato and cucumber.
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Conclusion: The results of this study showed that cucumber growth and yield were significantly
affected by the application of different treatments. So that, the highest and lowest of fruit yield were
obtained in vermicompost + NPK and control treatments with corresponding values of 35.41 and
24.65 ton ha®, respectively. Combined treatment of vermicompost and NPK, cow manure,
vermicompost and NPK fertilizer had best results in this study. Since there was no significant
difference between yields in these treatments and generally organic fertilizers compared to chemical
fertilizer. Hence, given to environmental problems and high cost of chemical fertilizers, the use of
vermicompost and cow manure can lead to good results in cucumber production in the field.
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