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Effect of vermicompost integration with-nitrogen, sulfur, and manganese on fruit yield, some
agronomic traits, and water use efficiency of cucumber under greenhouse conditions

Abstract

To investigate effects oft vermicompost“(VC), nitrogen (N), sulfur (S), and manganese (Mn) on fruit yield, some
agronomic traits, and wateruse efficiency (WUE) of cucumber (Cucumis sativus L.), an experiment was conducted on
the basis of a completely randomized d&ign with 16 treatments and 3 replications under greenhouse conditions. The
treatments included control, N: using'150 mg N/kg soil as urea, Mn: using 13 mg Mn/kg soil as MnSQO4.2H0, S: using
500 mg elemental“S/kg soil, N#Mn, N+S, S+Mn, N+S+Mn, VC: using 30 g VC/Kkg soil, VC+N, VC+Mn, VC+S,
VC+N+S, VC+N+Mn,; M C+S4Mn, and VC+N+S+Mn. In this research, traites such as fresh and dry weights of fruit,
fruit volume, fruit length, fruitdiameter, fresh and dry weights of shoot and root, plant height, biological yield, number
of leaves,‘and WUEwvere measured. The results showed that applications of urea and manganese sulfate fertilizers in
soil significantly increased shoot dry matter, plant height, fruit diameter, and fruit length of cucumber, but did not have
significant effects/on other studied characteristics. Application of S° in soil significantly increased plant height, fruit
diameter and length of cucumber, but did not have significant effect on other studied characteristics. Application of
VC significantly increased fresh and dry weights of fruit, fruit length, fruit diameter, fruit volume, number of fruits,
number of leaves, plant height, fresh and dry weights of shoot, biological yield, and WUE. The highest values of all
studied traits were observed in the integrated treatment of VC+N+Mn+S. In general, in order to increase yield of
cucumber and reduce using chemical fertilizers, integrated application of vermicompost and chemical fertilizers of
urea, manganese sulfate, and elemental sulfur could be recommended in similar conditions.

Keywords: Chemical fertilizer, Compost, Integrated plant nutrition management, Organic fertilizer, Urea.



Extended Abstract

Introduction

Cucumber (Cucumis sativus L.) is one of the most popular vegetables in the world, which is widely cultivated and
used as fruit, salads, and in different foods in Iran. The quality and yield of cucumber fruit could be improved by
application of organic and chemical fertilizers. Organic fertilizers alone cannot provide all nutrients needed for crops
because the rate of nutrients release in organic fertilizers is slow and time-consuming. Chemical fertilizers can provide
all nutrients needed by crops, but their inappropriate using may pollute environment, increase production cost, and
decrease the quality of agricultural products. So, combined application of organic and chemical fertilizers is
recommended in integrated plant nutrition management system. This system not only improves chemical, biological,
and physical characteristics of soil, but also reduces negative effects of chemical fertilizers. So, this research was
conducted to investigate effects of integrated application of vermicompost (VC), nitrogen_(N), sulfur (S), and
manganese (Mn) on fruit yield, some agronomic traits, and water use efficiency (WUE) of cucumber,plant.

Material and Methods

The experiment was conducted on the basis of a completely randomized design with 16 treatments-and 3 replications
under greenhouse conditions. The treatments included control, N: usingy150 mg N/kg soil as urea, Mn: using 13 mg
Mn/kg soil as MnS04.2H,0, S: using 500 mg elemental S/kg soil, N+MnyN+S, S+Mn, N+S+Mn, VC: using 30 g
VCI/kg soil, VC+N, VC+Mn, VC+S, VC+N+S, VC+N+Mn, VC+S+Mn, andMC+N-+S+Mn. The seeds.of cucumber
plant cv. Nagene were cultivated in plastic pots containing 9 kg sandy loam calcareous sail. During the plant growth
period, fresh and dry weights of fruit, fruit volume, fruit length, fruit diameter, amount of water used,@and at the end
of growth period, fresh and dry weights of shoot and root, plant height, biolagicalyyield, number of leaves, and WUE
were measured.

Results and discussion

The results showed that applications of urea and manganese sulfate fertilizers in soil significantly increased shoot dry
matter, plant height, fruit diameter, and fruit length of cucumber, but'dids#ot have significant effects on other studied
characteristics. Application of elemental sulfur in soil significantly increased plant height, fruit diameter, and fruit
length of cucumber, but did not have significant,effect en other studi@d characteristics. Application of vermicompost
significantly increased fresh and dry weights of fruit, fruit length, fruit diameter, fruit volume, number of fruits, number
of leaves, plant height, fresh and dry weights 'of shoot, biological yield, and WUE of cucumber plant. The highest
values of all studied traits were observed in the integrated treatment of VC+N+Mn+S.

Conclusion

In terms of dry matters of fruitand shoot, there was a synergistic/effect between nitrogen-sulfur, nitrogen-manganese,
and nitrogen-vermicompost, which, indicates the, superiority of integrated treatments. The combination of chemical
fertilizers (nitrogen, sulfur, and manganese) with vermicompost as a method of integrated management of soil fertility
and plant nutrition, increased the growth*ef plant root'and shoot, and inproved the fruit characteristics, and the water
use efficiency of cucumber plantsy In general, in order to increase yield of cucumber and reduce using chemical
fertilizers, vermicompost integration withuchemical fertilizers (as urea, manganese sulfate, and elemental sulfur) could
be recommended,in similar cenditions: Considering that this research was conducted in greenhouse conditions, the
results may be different from field conditions. Therefore, it is suggested to conduct this research in field conditions as
well. Also, it is suggested to investigate the residual effects of vermicompost and chemical fertilizers such as sulfur
and manganese on the gromMieId, and water use efficiency of subsequent plants that are cultivated in rotation.
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