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Introduction

due to various reasons including heavy rainfall, low soil permeability (stickiness of soil partic inefficiency of
the existing drains. Mole drainage as a low-cost drainage method, proportion for rice cultivatio i
to implement than pipe drainage, can be a suitable solution in the develo&nt of secon > Due to the oil
content of 40% of the seed, the rapeseed plant is one of the valuable oil plants an be cultivated as a
second crop in paddy fields. Nitrogen plays a key role in the performan cy causes limitations
in plant production. Equipping paddy fields with mole drains along with t icati opriate level of nitrogen
fertilizer can increase the quantitative and qualitative yield of rapeseed and contribute to the food
security of the country. Therefore, the development of the cultivated ed in paddy fields after rice
harvesting in Rasht region, the study of the combined effect of moJe drainage”and different levels of nitrogen fertilizer
on yield and yield components was the aim of tlw%'ect.

Materials and Methods A\

In order to investigate the effects of mole drainage and nitro n the yield and yield components of rapeseed
as a second crop in Rasht rice fields, a factorial laygut randomized complete block design in three
ces niversity was implemented in the
crop year of 2022- 2023. The fa ree Iev&without drainage, without gravel and with
i ili urea source at two levels (180 and 240 kg/ha) as N1
cultivar was selected as the second crop after rice

cked and divided into plots, then the underground

and N2 respectively. Rapeseed{plant
harvest. To carry out the eXperiment, fir

drains of mole weﬁreaf‘without a special blade in the desired plots. To drain the
drainage from the mote Wkai i s installed at the end of each mole tunnel, then the other side of polica
pipe was connected to Tigsub-pipe ¢ i d finally led to the main surface drain. This experiment was conducted

and the dista d between rows was 25 cm. To avoid the effectiveness of drainage treatments
lots were considered at the end of the field. Before cultivation, basic chemical
from potassium sulfate source and 200 kg/ha of phosphorus from ammonium
Nitrogen fertilizer from urea source was applied at the level of 180 and 240 kg/ha in

. Just before the harvest stage, to determine the traits of the number of seed in the pods
of seed per pod, the weight of seed in sub-branches, the weight of seed in the main
d per plant, ten plants were randomly selected and harvested manually from the crown
area. Also, to determine thefSeed yield, one square meter was randomly selected from each plot, taking into account
the borders, and the bus ere manually harvested from the crown area. After the moisture content of the seed s
reached the desired level, the seeds were separated from the pods and weighed using a laboratory scale with an
accuracy of one thousandth of a gram, and the seed yield was calculated in kg/ha. SOXTEC SYSTEM HT 1043

Extraction Unit set was used to determine oil percentage and Kjeldahl set was used to determine seed protein.
Statistical analysis of the data was done using SAS software (version 9.4) and comparison of means was done using
the minimum significant difference test at the 5% probability level. Excel software was used to draw graphs.

phosphate source
equal amount at three
of sub-branches, the num
branch and the weight of s

Results and Discussion



The results of variance analysis of the data showed that the interaction effects of mole drainage and nitrogen fertilizer
on the traits of seed weight in the main branches, seed weight in the plant and seed yield was significant at the 5%
probability level, So that the highest seed weight in the main branch with 0.733 seeds in the mole drainage with gravel

with a nitrogen fertilizer level of 180 kg/ha (D2xN1) treatment was obtained and the highest seed weight in the plant
with 1.443 gr in the mole drainage without gravel with a nitrogen fertilizer level of 240 kg/ha (D1xN2) treatment was
obtained. Also, the highest seed yield was obtained with 3579.48 kg/ha in the treatment of mole drainage without
gravel with 240 kg/ha of fertilizer (D1xN2) which is compared to the treatment of without drainage and drainage with
gravel with the same level of fertilizer 13.63 and 2.31 percentage was higher, respectively. In addition, rapeseed plant
is more important in terms of oil percentage, no significant difference was observed bet drainage and nitrogen
fertilizer treatments in terms of average oil percentage. Therefore, the mole drainage treatment without gravel with a
fertilizer level of 240 kg/ha (D1xN2) is the most suitable option for rapeseed cultivation as the se@ond crop after rice
harvesting.

Conclusions

The results of this research showed that mole drainage without gravel by improving soil v n conditions and
preventing waterlogging of paddy fields along with the level of nitrogen fertili creased the yield of
rapeseed compared to the condition of without drainage at the same I
cultivation in vast paddy fields after rice harvesting can be recommende
production of oilseeds and provide part of the country's oil consumption.
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Figure 1- Design of the mole drainage system (A), how to create it (B) wit ade (C) and drainage control

equipment to measure the desired parameters (DO (no drainage), mole dralnagewithout gravel), D2 (mole drainage
with gravel), N1 (180 kg of nitrog ﬂectare )an
(VEN-VEY el JL.,)I;S“ 150 & iSlon CleMbl ) Jgus

Table 1- Meteorological information related to eriod (crop year 2022-2023)
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Table 3- Some chemical characteristics of the soil of the resea ite before the implementation of the project
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Table 4 - The results of variance analysis of the number of seed in the sub branch pod, the number ach pod and
the seed weight in the sub branch in different treatments of mole drainage and nitrogen
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Table 5 - The comparison results of average number of seed per subbran
per sub branch in different mole drainage treatments al
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Table 6 - The results of variance analysis of seed weight in the main branch, seed weight per plant, oil percentage and seed
yield in different treatments of mole drainage and nitrogen fertilizer levels in the crop year 2022-2023
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Table 7 - Comparison results of average seed weight in the main branch, seed weight per plant, oil percentage and seed
yield in different treatments of mole drainage and nitrogen fertilizer levels in the crop year 2022-2023
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