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Introduction

In contemporary agriculture, the monoculture system of cereal crops is prevalent. Legumes are the most important plant
family for crop rotation and sustainable agriculture due to their nitrogen fixing capabilities. Rainfed agricultural
ecosystems are the largest food-producing biomes globally, with water scarcity and fluctuating rainfall being the most
significant limiting factors for crop production. The growing demand for freshwater resources will increase the
agricultural sector's vulnerability under future climate conditions, restricting production. Kermanshah province, where
78.4% of the land is arid, faces unique weather conditions and is particularly affected by drought stress. In rainfed
farming systems, a suitable solution to conserve water at the farm scale is to create a suitable planting bed. The most
common method of seed bed preparation among farmers is the normal flat planting method. The flat planting method,
which is easy to prepare, is associated with a series of basic problems, such as reducing the efficiency of water use,
reducing the efficiency of nitrogen fertilizer use, reducing plant establishment, and the soil capping. Preparing the
planting bed by changing the physical conditions of the seed bed, i.e. the thermal, humidity, ventilation and resistance
characteristics of the soil, can affect the seedling emergence and the growth of the plant. By creating a ridge and furrow
bed and nylon mulch, the soil moisture can be saved for different stages of plant growth.

Materials and Methods

The current research was carried out in the research Farm, Campus of Agriculture and Natural Resources, Razi
University during the cropping years of 2019 and 2020 as a factorial design based on randomized complete blocks with
three replications. The treatments included nylon mulch (without nylon, nylon on the plant and nylon on the soil) and
the method of planting in the bed (flat planting, planting in a 50 cm furrow, planting in a 100 cm furrow). The
dimensions of each of the experimental plots were 2 m x 2m. In each plot, there were four rows of cultivation at a
distance of half a meter, and the distance between the plants on each row was 10 cm. The distance between the
experimental plots was one and a half meters. The traits studied included nitrogen use efficiency, leaf specific weight,
leaf area index, stem dry weight, leaf dry weight, number of leaves per plant, plant height, dry weight of broadleaf
weed, dry weight of narrow leaf weed, crude protein of green seed, and leaf greenness index. After Bartlett's test, the
results showed that the dry weight of broad-leaved weeds, the dry weight of narrow-leaved weeds, seed protein and leaf
greenness can be analyzed as a combined analysis of variance over two years, and the rest of the traits can be analyzed
separately in each year. The data were analyzed using SAS software version 9.1 and the mean of the treatments were
compared with the LSD method at a probability level of 5%.

Results and Discussion

According to the results of analysis of variance per year, plant height, number of leaves per plant, leaf area index,
specific leaf weight and nitrogen consumption efficiency (first year) and specific weight leaf (second year) were
affected by the double interaction of nylon and planting bed. The combined analysis of variance showed that broadleaf
weed dry weight and leaf greenness were affected by the triple interaction effect of year, nylon and planting bed.
According to the mean comparison results (first year), the highest and lowest leaf area index values were obtained in the
treatment of nylon on the plant with planting in a 50 cm furrow (3.82) and treatment without nylon with planting in a 50
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cm furrow (3.26), respectively. The highest and lowest efficiency of nitrogen use were related to the treatment of nylon
on soil with planting in a 50 cm furrow (152 kg.kg?) and treatment of without nylon and flat planting (81 kg.kg™),
respectively. According to the comparison of the mean of the combined analysis of variance, the highest dry weight of
broadleaf weeds was obtained in the treatment of the first year, nylon on the plant and flat planting (489 kg.ha), and
the lowest in the treatment of the first year, nylon on soil and planting in a 100 cm furrow (71 kg.ha?).

Conclusions

In this study, the plastic cover on the soil had the highest nitrogen use efficiency and the lowest weed growth due to
weed suppresion. These two factors are acceptable reasons for increasing the growth under treatment of plastic cover on
the soil. In line with the report of various studies, the treatment of planting in the 50 cm furrow floor reduced the
drought stress and increased the growth of the plant by affecting the available water, and this drought stress reduction
was more evident in the second year due to the low amount of rainfall.
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Table 1- Some physical and chemical properties of experimental field soil

Depth - Electrical Organic Total
Year (cm) Texture Acidity conductivity (dS.m™) carbon (%) nitrogen (%)
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2020 020 e gy 1.8 11 0.13
clay-silty
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Fig. 1- Cultivation under nylon and nylon mulch on the soil in pea field
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Table 3- Analysis of variance (mean of squaress) of effect of plastic application and planting bed on pea studied traits in the

first year (2019)
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Block
Okl 43.37™ 161.2" 1581019 133209" 0.03" 1.55* 1644.2™
Nylon (N)
- 9.64" 346.9™ 99367" 61946™ 0.03" 0.81ns 1936.6™
Bed (B)
N x B 2 20.96** 80.1" 107315™ 17697" 0.21™ 17.17** 583.7"
> 2 4.13 6.7 61471 5266 0.04 0.35 182.9
Error
UL 3! 3.7 19.66 19.40 5.40 16.72 11.12
CV (%)
SO s et NS s )0 S g oy gty Jlodsl s 10l e oy K gue
*and **: Significant at 5% and 1% probability levels, respectively. ns: non significant
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Fig. 2- Interaction effect of nylon x planting bed on plant height (A), number of leaves per plant (B), stem dry weight (C) and
leaf area index (D) in pea in the first year (2019)



PP ()3 095 0 scile 9 S 5ole: judad 90 Sluoguas 1 ublS 09 9 (yalil 15 et 1T oyl ) K0 9 5949

(Y83) pgo Jlw 50 (59,8 395 anlllan 3590 Glio p CblS yms 9 gl 0,20 1 (Glarpo (1255lso) (il lg 425205 —F Jgur
Table 4- Analysis of variance (mean of squares) of effect of plastic application and planting bed on pea studied traits in the
second year (2020)

) LZU" S:.." ::.»‘. .u . . k.é .llS
el wn € . 7 Ny, Spolam i o3 “L:’” f""” u’&"‘-”“’ 039 r“" d‘)
ol ol “# Number of leaves < “ sre J"’ Rl
SOV df Plant per plant Leaf dry Stemdry Leaf area Specific Nitrogen use
T height weight weight index leaf weight efficiency
<ok 2 9.5ms 57.25™ 175844 30094™* 0.005" 1.08™ 241.01m
Block
yolsb
ook 2 40.3" 583.76™ 119074" 20063 0.095" 0.72" 2372.18™
Nylon (N)
s 2 54.9™ 50.24™ 133278™ 2059 0.016" 131" 101.85™
Bed (B)
N xB 2 6.7 10.49" 54655" 4029 0.006" 1.09" 339.77"
> 6.6 3.52 21140 2320 0.018 0.10 121.49
Error
St 2 47 3.19 17.59 19.78 4.320 11.95 11.02
CV (%)

SO s e NS o )5 S g oy gy il s 1o o Sme oS iy TFF X
*and **: Significant at 5% and 1% probability levels, respectively. ns: non significant
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Table 5- Comparison of the average main effect of nylon on some pea traits in the first and second year (2019 and 2020)

p9e JLw Jol Jl
. ; § L 3 I, &
Jlows aigr glai )l g 30 5y olawi S oSS 39 Bl KBS 03 f’“"’ )“"’As’) S SlS 39
Treatment rl;lﬁr;]tt Number of Lv?/Zif (::;y Stem dry weight =T ot Lv?/iz‘{ ?;(y
(cm) (kg.ha™) index efficiency (kg.ha™)
O9kb 092 52.76"* 49.55¢ 699.38° 195.69° 3.02b 59.72° 803.7¢
No nylon
S s Q’J*jb 56.93? 64.60° 923.322 245.56° 3.11%® 86.08? 1627.12
Nylon on soil
oS bl
5 $59) Osk 55.50? 62.04° 856.972 290.072 3.232 56.48° 1351.6°

Nylon on plant

sl lo ime (OEST 0BL ss o gy mhaws j0 (SIS (g0l Gl S e By S JBlas gl slanSile gty )0
* In each column, averages with at least one letter in common have no significant difference at the five percent level according to
Duncan's test.
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Table 6- Comparison of the average main effect of planting bed on some pea traits in the second year (2020)

Hlows g el PEPUBT R JUIIRTS| S oSS 43
Treatment Plant height (cm) Number of leaf per plant Leaf dry weight (kg.ha')
Gl 225 53.73b" 56.01° 70552
Flat planting

S el Azsz 2 S 57.912 60.24° 825.25%

Planting in a 50 cm furrow
S Sy gz 2 LS 53,540 59,942 948.89°
Planting in a 100 cm furrow
o ime (BB 0Bl ws o ity e j0 SOl (ygej] B g S pie By S JBlas lls gla il et po 40
* In each column, averages with at least one letter in common have no significant difference at the five percent
level according to Duncan's test.
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Fig. 3- The interaction effect of nylon x bed planting on pea specific leaf weight in 2019 (A) and 2020 (B)
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Table 8- Combied variance analysis (mean of squares) of pea studied traits under nylon and planting bed
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