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Introduction

Intensive agriculture, despite high production, has adverse environmental effects, mainly due to the use of
pesticides and chemical fertilizers. Therefore, we need alternative agricultural systems that are more
economically and environmentally sustainable to produce crops. One of the sustainable methods in the
production of agricultural products is intercropping. Intercropping of two or more species in a plot of land can
increase biodiversity and resource utilization as agricultural perspective, which in turn can lead to increased
yield stability. Intercropping uses resources more efficiently than monoculture, preventing the growth and spread
of weeds by shading and suffocating weeds, and in some cases with allelopathic. Intercropping of cereals and
legumes is recommended for the development of sustainable food production systems, especially in planting
systems based on reduced consumption of foreign inputs. The importance of these systems depends on the
nitrogen stabilized by the legumes. The aim of this experiment was to study the effects of row intercropping of
barley and vetch and different levels of ammonium nitrate fertilizer on weed biomass, yield components and
yield of two species in Karaj climatic condition.

Materials and Methods

This experiment was performed as a factorial split plot based on randomized complete block design in 2019-
2020 cropping year in the research farm of the Agriculture and Natural Resources, University of Tehran. Main
plots included three levels of ammonium nitrate fertilizer (0, 35 and 70 kg.ha™) and sub-plots include different
ratios of barley and vetch (100% barley, 80% barley: 20% vetch, 80% barley: 45% vetch, 80% barley: 70%
vetch, 100% vetch, 80% vetch: 20% barley, 80% vetch: 45% barley, 80% vetch: 70% barley) weeding and non-
weeding were in three replications. Plant density in sole barley and vetch were 250 plants per square meter. The
method of cultivation in this study was additive intercropping. Seeds were sown on November 6th. The first
stage of fertilization was done simultaneously with planting and one third was added to each plot and the second
and third stages of fertilization were performed in two stages of stem emergence and spike emergence,
respectively from ammonium nitrate fertilizer source. The final harvest was done on July 28th. Data were
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analyzed using SAS 9.1 software. The least significant difference test (P<0.05) was used to compare the means.

Results and Discussion

The highest barley grain yield (432.44 g) was related to sole barley, 70 kg ammonium nitrate and weed
control, which was not significantly different with 80% B: 45%V, 70 kg ammonium nitrate and weed control.
Also, the highest yield of vetch grain (161.47 g) was obtained in sole vetch, application of 70 kg ammonium
nitrate and weed control treatment, which was not significantly different with 80%V: 20%B intercropping,
application of 70 kg ammonium nitrate and weed control treatment. Weeds in this experiment include: Wild oats
(Avena fatua), ryegrass (Lolium temulentum), Bromus (Bromus tectorum), Fox tail (Alopecurus myosuroides),
Wild mustard (Sinapis arvensis), Creeping Thistle (Cirsium arvense), London rocket (Sisymbrium irio),
Cockspur grass (Echinochloa crus-galli) and Cornflower (Centaurea cyanus). The highest dry weight of weed
(231.62 g) was observed in sole vetch, application of 70 kg.ha™ ammonium nitrate fertilizer treatment. The
highest land equivalent ratio LER (1.68) is related to 80% V: 70%B, non-application of ammonium nitrate
fertilizer in weed control condition. Intercropping was successful in controlling weeds and using resources,
thereby increasing the yield of plants in the experiment.

Conclusion

The results obtained from the experiment showed that all different systems of barley and vetch intercropping
had land equivalent ratio higher than one, which indicates the superiority of intercropping over pure crops in the
land use and crop production. Intercropping treatments were also able to control weeds. Intercropping with high
ability to suppress weeds were able to use more resources. On the other hand, vetch biologically stabilized
nitrogen was able to reduce the need for fertilizer in plants.
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Table 2- Variance analysis of ammonium nitrate fertilizer use, different ratios of intercropping with vetch effects on different
traits of barley

kS ol ) PIRNTIRYY Al 53 &> dluad &l I 539 &ls 5.5
o WL Number of Number of seeds per 1000- seed .
SHOAY) - - . Grain yield
d.f spikes spike weight
Sk 2 317.06™ 1.20 0.06"™ 803.15"
Block
(A) &l posisel 558 . . . .
Ammonium nitrate fertilizer 2 8727.98 2506.48 6.08 11672.87
A)
e d”‘? 4 10.51 16.22 0.07 83.80
Error main
(B) byl cuS’ lacns 6 285795.03™ 435.79" 587" 107403.14"
Intercropping ratios (B)
(C) 30 Ao cope 6718.92™ 336.79™ 1.54™ 1309.45™
Weed management (C)
AxB 12 752.63"™ 79.23" 0.33" 2492.10™
AxC 6 184.21" 10.87™ 0.12" 2842.51"
BxC 2 353.70"™ 41.72" 0.00" 5107.24™
AxBxC 12 1104.83" 17.49™ 0.01" 1931.48"
o= ol 78 565.31 20.04 0.05 1014.13
Error sub
(C.V) &y sy 7.9 11.3 43 10.6

oyd ) g dopd O Jlain] polaw )5 ()l xe g (5l dxe pae a5 5a*F, ¥, NS
ns, *,** are non significant and significant at 5% and 1% of probability levels, respectively
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Table 3- The triple interaction of different treatments on different traits of barley

Ol yid @gnigol 395 balseo CuidS sCuwnd G2 dle Gyt EURWIHIKES, &y 3 ,Slos
Ammonium nitrate (kg.ha®)  Intercropping ratios Weed management Number of spikes (m?)  Grain yield (g.m?)
B 100 Weedy 407.67%9 352.14°T
B 100 Free weeds 416.33% 361.16"f
B g*V 20 Weedy 341.03"™ 272.49%°
B g0tV 2 Free weeds 314.33™° 365.60°°
B gtV 45 Weedy 371.3391 328.25%
B gtV s Free weeds 391.00°" 365.18"¢
JE B gtV 70 Weedy 307.00™° 311.24™
0 (kg.ha'l) B gtV 10 Free weeds 378.33" 325.53%)
V 50+B 5 Weedy 60.67° 114.18"
V 50+B 2 Free weeds 93.00° 122.32"
V g+B 5 Weedy 151.33" 218.26°"
V go+B 45 Free weeds 165.33% 227.280"
V g0*B 70 Weedy 284.33° 302.20"™
V g0+B 70 Free weeds 291.67™ 334.36"
B 100 Weedy 424.33%° 367.26"°
B 100 Free weeds 455.67% 372.42"¢
B gtV 20 Weedy 331.33™m 308.64%"
B stV 20 Free weeds 334.00"™ 343.32°"
B gtV s weedy 406.00%¢ 351.61°"
B gtV 5 Free weeds 452.07%¢ 381.16%°
1 B gtV 70 Weedy 340.33"M 335.49%
35 (kg.ha") B gV 10 Free weeds 326.67%" 324.07%*
V g0tB 2 Weedy 70.67° 138.49"
V go+B 20 Free weeds 93.67° 153.39%"
V g0+B 45 Weedy 173.00°" 244.23™4
V g0+B 45 Free weeds 184.00°" 257.34"°
V g+B 70 Weedy 307.33™° 332.26%"
V g0tB 70 Free weeds 331.67™ 284.88™"
B 100 Weedy 441.00%¢ 412.40%®
B 100 Free weeds 464.00° 432.44°
B g0tV 20 Weedy 321.00"° 322.45%%
B g™V 20 Free weeds 356.67™ 324.29°1
B gtV s Weedy 431.67%¢ 376.28"¢
B gtV s Free weeds 421.00¢ 302.46™™
4 B gtV 70 Weedy 362.33™ 362,517
70 (kg.ha™) B a0tV 70 Free weeds 345.00"™ 373.50°*
V go+B 5 Weedy 84.00° 178.21™
V go+B 5 Free weeds 94.67° 204.19%°
V gotB 45 Weedy 201.67" 276.317°
V g0+B 45 Free weeds 208.00° 291.46™"
V 5+B 70 Weedy 316.33™° 357.24%¢
V got+B 70 Free weeds 324.00%" 251.17™¢
LSD g5 38.6 51.8

515 gyl me MBI 10 Jlois) o ;3 LSD 9051 bl 3 sl o Syt By G Jilas glyls a5 ¢ ol o (gl g gt 5o 10 (olapSSle
The means, in each column and for each factor, similar letters show that there is no significant difference according to the LSD test at
the level of 5% probability.
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Figure 1- Interaction of different intercropping ratios and ammonium nitrate fertilizer levels on number of seeds per
spike
Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level
(LSDy 05=5.14)
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Figure 2- The effect of weed management on the number of seeds per spike
(LSDg.05=1.59) 35,55 (gl sixe sglis duoy> iy Jloin] gaws ;3 LSD 9051 yoleol 1 asliio g o b (slonygim
Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level
(LSDg,05=1.59)
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Figure 3—Effect of different intercropping ratios and ammonium nitrate fertilizer levels interaction on 1000 seed weight of

barley

Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level
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Figure 4- Effect of different ammonium nitrate fertilizer levels and weed management interaction on 1000 seed weight of

barley

(LSDy 05=1.37) 35,55 (¢ )l sime glés duoy> s Jlois] pdaw )3 LSD 0] bl p aslive g y> b glaygiaw
Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level

(LSDO.O5=1.37)
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Table 4- Variance analysis of different treatments effects on different traits of vetch

i 2alie &35 s YL 4> wild slaxy &5 w0 39 413 3 ySlas
S.0v d.f Number of seeds per pod 100 seed weight  Grain yield
Ssh 2 0.42"™ 33.29™ 167.777
Block
(Sl padgel 35 2 3.049" 102" 6887.72"
Ammonium nitrate fertilizer (A)
Error main
ol et 4 0.239 0.57 1.13
byl “”‘5 ‘5“_“””' 6 3.016™ 48.95™ 16727.43"
Intercropping ratios (B)
o e e 1 0.888" 29.87" 1279.83"
Weed management (C)
AxB 12 0.05™ 5.45" 654.38™
AxC 6 0.01™ 1.45™ 39.75™
BxC 2 0.0003"™ 3.8™ 61.76™
AxBxC 12 0.04™ 1.33™ 165.88"
o p sl 78 0.016 271 87.02
Error sub
(C.V) lyusis oy 3.8 4.5 10.9

lopd Vg o) O Jlais! polaw 10 (61 gixe g (6)b xe pie ol Sy

***ns

ns, *,** are non significant and significant at 5% and 1% of probability levels, respectively
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Table 5- The triple interaction of different treatments on different traits of vetch

@arigel Ol g 48 bolo CuilS gCuwd b e e YL (3 ails sl &ly 5,Slos
Ammonium nitrate fertilizer _ Intercropping ratios Weed management Number of seeds per pod  Grain yield (g.m?)
B gtV 2 Weedy 217 42.16°
B gtV 20 Free weeds 2.31° 49.07"
B gtV 45 Weedy 2.66" 48.19"
B g0tV 45 Free weeds 2.87™ 50.14%°
B gtV 70 Weedy 3.08™° 53.51°°
B gtV 70 Free weeds 3.17%° 64.83™¢
o 35 V1o Weedy 3.36™ 97.14%
0 V100 Free weeds 3.66"¢ 104.11%"
V g0+B 2 Weedy 3.41°% 91.14™
V go*B 2 Free weeds 3.57"" 98.129"
V g0+B 45 weedy 3.22° 96.14%"
V 50tB 5 Free weeds 3.25 88.07"
V g5+B 70 Weedy 3.11m™ 63.17™
V go*B 7 Free weeds 3.339 79.120m
B g0tV 20 Weedy 2.55' 44.87°
B gtV 2 Free weeds 2.72% 48.06"
B gtV 15 Weedy 3.02° 51.17"
B gtV 45 Free weeds 3.09™° 66.36™°
B stV 70 Weedy 3.33¢ 73.17™
B stV 10 Free weeds 3.484" 64.32m4
p5sks ¥0 V1o Weedy 3.71% 117.51%f
35kg Vi Free weeds 4.00° 123.12°¢
V gotB 2 Weedy 3.64"¢ 114.14%"
V gotB 2 Free weeds 4.00° 117.13%"
V g0+B s weedy 3.30™ 88.17"!
V g0*+B 15 Free weeds 3.369% 108.11%¢
V g0+B 7 Weedy 3.38™ 84.15"
V g5+B 10 Free weeds 3.46% 75.18%"
B gtV 2 Weedy 3.06™P 52.71°°
B g0tV 20 Free weeds 3.16%° 65.48™P
B gtV 45 Weedy 3.17%° 63.04™"
B g0tV 45 Free weeds 3.27™M 60.48""
B stV 70 Weedy 3.53%¢ 65.12™4
B stV 70 Free weeds 3.62"¢ 66.46™°
pSskS Ve V100 Weedy 4,03 146.32%
70 kg Vigo Free weeds 4.11% 161.47%
V g0+B 2 Weedy 4,043 134.14"
V go+B 2 Free weeds 4.08° 153.512
V gotB 5 Weedy 3.43%1 124.17%
V g0*+B 45 Free weeds 4,03 126.49%
V g0+B 7 Weedy 3.51%" 74,13
V go*B 7 Free weeds 3.72° 88.47
LSD g5 0.207 15.2

L5 )b e MBI 0 Jloss] pdaw 13 LSD (905l (wlal sl o S yiiie Byp G JBlus (s a5 < Jale pa (cly g e 0 olapuSike
The means, in each column and for each factor, similar letters show that there is no significant difference according to the LSD test at
the level of 5% probability.
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Figure 5- Effect of different intercropping ratios with barley and ammonium nitrate fertilizer levels interaction on 100
seed weight of vetch
(LSDy,05=1.89) 55,85 (¢l size o9l duo p> gty Jlossl pdaws 3 LSD (y9051 poliol ys ailiie g y> b (sl gim
Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level
(LSDy,05=1.89)
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Figure 6- Effect of weed management on 100 seed weight of vetch
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Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level
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Table 6- Common weeds in the experimental field and their characteristics
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Table 7- Variance analysis of weed dry weight in different intercropping ratios and ammonium nitrate fertilizer levels

conditions
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ns, *,** are non significant and significant at 5% and 1% of probability levels, respectively
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Figure 7—Effect of different intercropping ratios and ammonium nitrate fertilizer levels interaction on weed dry weight
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Columns with similar letters show that there is no significant difference based on the LSD test at the 5% probability level
(LSDO_05:15.3)
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Table 8- Variance analysis of different treatments effects on LER index
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ns, *,** are non significant and significant at 5% and 1% of probability levels, respectively
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Table 9- Triple interactions of fertilizer levels, different intercropping ratios and weed management on LER index
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The means, in each column and for each factor, similar letters show that there is no significant difference according to the LSD test at
the level of 5% probability
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