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Table 1- Climatic conditions of the test site in the crop years 2017-2018 and 2018-2019
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Octobr - 9 11 13.6 29.9 30.7
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Table 2 - Results of physical and chemical analysis of farm soil before planting in the first and second year

b I B T e ST s B ol el hd
Soil  Clay Silt (%) Sand Salinity _ Total Organic Zn Mn Fe K P
texture (%) (%) (dS/m)  nitrogen(%) carbon (%) (mg.kg!) (mg.kgh) (mg.kgh) (mg.kg?) (mg.kg?h)

= 09
42 14 7.4 0.64 0.89 1.03 0.7 15 25 350 14.1

Clay loam
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Table 3- Analysis the variance of three treatments per year x Azetobarvar 1 + superabsorbent x intercropping on dry forage yield of
vetch and barley, total dry forage yield, land equivalent ratio of vetch and barley, and total land equivalentratio (mean squares)

adgle 5 Sloc adgle 0 ,Sdoc 0 Slos £ g0

Syl S (5l i (6 il i

e il @lilazye ol i 5 i i ddgle
_ _ Salo gy gz omes ST ome)
S.0.Vv df Dry forage yield Dry forage yield ~ Total dry
. LER vetch LER Barley LER Total
of vetch of Barley forage yield
JL'“ i i
1 69745.41™ 955153.63"  508691.417  0.131 0.149 0.001"™
Year
(WEOBES " "
4 13089.88 1863.33"™ 68364.02 0.000™  0.001" 0.001"™
R(Y)
_ 4 19921028.39™  20172904.48™  2402514.93*  10.62 9.730 41.038
Intercropping
4 32369.76 155663.53 " 307347.43" 0033 0.042 0.057

IntercroppingxYear

3z ) H9,bs8)

935074.21™ 552621.46™  1914539.14 0.051**  0.093 **  0.012 **

Azetobarvar-1+ superabsorbent
3z g+ V= ksl x Sl

Azetobarvar-1+ xYear 3 39090.63 ™ 72433.83™* 0.035** 0.056%* 0.161%*

65931.41™

superabsorbent
+ V= asbsl x bgliee s

o3l g

12 84530.88 ™ 104555.66 ™  143512.22*  0.014** 0.021** 0.023**

Azetobarvar-1+ xIntercroppin

superabsorbent
+ \7)5)1.393)'] x balse cuas x Jlo
@3 g

. 5097409 8267413 0008 001" 0.037*
x Intercroppin xYear

12 8388.24™

Azetobarvar-1+ superabsorbent
U
£ 76 1168.04 1421.193 12535.13 0.001 0.001 0.001
rror

Ol yadS g o
CV (%)

2.55 2.43 3.98 2.44 2.89 2.32

Jliml ao )V mhaw jo o gme g s pme 2™
" non significant and ** significant at 1% probability level
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Table 4- Comparison the average of three treatments per year x Azetobarvar 1 + superabsorbent X intercropping on dry forage
yield of vetch and barley, total dry forage yield, land equivalent ratio of vetch and barley, and total land equivalent ratio
adgle o Slos ddgle 0,Slos 0, Klos £ 9020 . . .
. ok ok EFT oo o (Sl o (5l o
Ju boglo cuis 5g5 il i 52 S S adgle Sl g
Year intercropping Fertilizer i

. ] . . . o S
Dry forage yield Dry forage yield Total dryforage LER vetch LER Barley Total LER

of vetch (kg/h) of Barley (kg/h)  Yield (kg/h)

F1

2405 ¢ 2405 ¥t
" 72 2673 - 2673 Kimnopy - - -
F 2490 ¢ - 2490 Pt ’ : :
F 2072 - 2072 - - -
Fi : 27370 2737 Wmop
72 - 2583 o 2583 mnopar
V2
P - 3362° 3362 ¢
- F - 2503 ¢ 2503 oPs
Jitd Fi 1827° 1317° 314470 1310 114799 24570
Year1 v F2 2000 1 1408 " 3408%  1.273%  1320% 2597
F3 1857 & 1152° 30089 12077 0.897* 2.103'
Fa 1568 1207° 277510 1340 17079 24500
FI 1500 * 17574 3257 1357% 1190  2547°
w P2 1702 1713" 3415° 12779 1327% 2603
F3 1503 1815 3318 ¢ 13339 09871 23201
F4 1240 1703 20439k 1493®  1177°9 2597t
Fi 723" 2117° 2840 "KM 11839 10371 2.220"
. F2 g7 ™ 23109 3137%%f 11739 1217% 2390
F3 605 ° 2407 f 3012°¢0 120770 0.897* 2.103'
F4 517° 1913 24309 1.180% 0970 2150
P 2667° - 2667 mnond - - -
" 72 2907 @ - 2907 9hik - - -
Fe 2583°¢ - 2583 mnopar - - -
F 2023 - 2023 - - -
FI g 2440 2440 7
72 - 2047 9 2047
V2
Fe - 2630°¢ 2630 Mnopar
. F - 2005 2005
r*d FI 19239 1057 9 2980 11200 1220% 2343
Year2 v F2 2050 1022 072" 10531 13470 2.407%
F3 1833" 1205° 3038 11779 11539 2330
F4 1437 955 1 23920 11839 1073M 22579
FI 1750 1590 ™ 3340 9 125090  1367° 2620
w F2 1750 1520 ™ 3270 bode 11230 1437° 2560 ¢
3 1709 2090 37992 1470°  1.443° 2913°
Fa 1223" 1572™ 2795hkm  13g3bc (o83 p@37h
FI 710" 1808 % 2518 ™ 0947  1.033) 1.9807
v F2 807 ™ 1750 ¥ 2557 0gg0K  1.123%"  2,003!
E 652 ™ 24171 3068 %" 11909  1170¢  2.353°¢
F4 450" 1907 2357 1167"  1.060M 2.223h

Al 02 b (gl gire BB gt jo 50 S e By, gl slaosls
There is no significant difference between the data with common letters in each column
a3l pgms =F2 ) 5,Lg55 sFL (Silo ZYO + 92 YO/ =V5 o Sila 7. 0+ 92 0+ 7. =VA Sile 7VO + 45 YO/ =V3 5> 7V o+ 2V2 (Sile 7 V- =V

aols =F4 0 5 Lgish Ldl> e =F3

V1=100% Vetch , V2= 100% Barley , V3= 75% Vetch+25% Barley, V4= 50% Vetch + 50% Barley, V5= 25% Vetch+75% Barley,
F1= Azetobarvar 1, F2= Superabsorbent, F3= Azetobarvar 1+ Superabsorbent, F4=Control
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2V 0kl (S 968 e ST (Sl Koo aslllae
ClS 5o gdindgu glaasls K0 5 (omd o Sles £gemme
b 5l (Saeedi et al., 2018) 54 5,15 5 MEL Loglses
SR 5l —ad > bgline S )0 V- 59,Lg85l (fw ) 255
B, slogasls Koo 5 (o 1))l Egome Al 2z ga
A S gl G iS uiedg—w cdio i a5 W )8

(Rohi Salaran et al., 2019) 55 o5 g5 10 lls S
Jlo alfass Jlas ol L beols o8 o il g 4525
duslie (O Jguz) (P <0.01) 0 o ixe 53 9 Sisle o515
RS g oy g aS ol i alfaw sl s S0l
S 4 CIVAY g YIVAY) Sl o515 (o o oo
x 92 YO+ S—ile LV x V JLw) YIV3FL slo,les a
x 92 VO + S_ile YO x ¥ JLw) Y2V5F4 5 (V- 5,L555)
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ey ag CINY g YIOYY) S oS15 omd oo
x g 10+ + S—sl 70+ x ¥ J—w) Y2VAF3 sl s

(7 Jgoz) 0l ol (3l jygms + 5,L953] x 52 1VD
5 (Ka) Sl 6515 (oo o b (3 i ol ol ol
5 Jsl Jlw )0 b 4 S 5 (00,0 VO w51 (Kp) 5>
o) i Ll wals jlaie a5 0,5 salin Lialejl pgo
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Table 5- Analysis the variance of three treatments per year X Azetobarvar 1 + superabsorbent X intercropping onrelative yield total

of vetch and barley, relative yield total of whole, relative crowding coefficientof vetch and barley, and total relative crowding

coefficient (mean square)

W S (o S (o e
3,8 dos ggozme 3 Ko ggozmo 0 ySlos g gazeo

i gl EUIES ) . . L SBleSly gz eSly S SIS
Sl o 95 o J5 o
S.0.Vv df RCC vetch RCC Barley RCC total
RYT vetch RYT Barley  RYT total
(Ka) (Kp) (K1)
1 0.003** 0.009** 0.002** 0.220 ** 5.171 % 1.589 **
Year
(b 1S5
4 0.000 ™ 0.000 ™ 0.000 ™ 0.001™ 0.004 ™ 0.007™
R(Y)
Lolss s " -
4 2.756** 3.250** 10.54% 19.863** 81.267 ** 28.047%
Intercropping
Lglses caiS x Jlo
e . J 4 0.003** 0.008** 0.018** 0.530%* 2.570% 5.289**
IntercroppingxYear
o> V-,9,b453)
PIERST TR 3 0.002* 0.004% 0.005%* 0.021 ** 4.383* 1.338#*
Azetobarvar-1+ superabsorbent
D3 g+ 59)lg85l 0 Jlo
Azetobarvar-1 + xYear 3 0.001* 0.037 ** 0.048 ** 0.049 ** 17.182 ** 10.631%*
superabsorbent
+V=,9,L57 5 x belse e
ST A _ 12 0.001% 0.003% 0.004** 0.040% 3.514% 1.446**
Azetobarvar-1 xIntercropping
+ superabsorbent
= g5ls55) x bgle cetS x Lo
Sl g . n s
_' 12 0.001** 0.008** 0.010%* 0.030 ** 1.287 ** 2.565%*
x Intercropping xYear
Azetobarvar-1+ superabsorbent
s
76 0.001 0.001 0.001 0.001 0.006 0.009
Error
Ol yadS g o
3.85 3.14 2.65 2.37 3.85 4.75
CV (%)

Jlaiml aopo ¥ mhaw 5o Sl cxe # g Jlotzl ao 0 O o jo Yo cme F il me 2™
" non significant, * significant at 5% probability level and ** significant at 1% probability level

SeiS  liie pl il oo Gl pitns (2L Egorne
37 2S5 GBIl &S Wages (5155 Logd — &) bole
ozl 4z 0 Laslo Wbl 5 ol cols,) @08 gl o

(Kouchaki et al., 2014) =sb zol33l
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Table 6- Comparison the average of three treatments per year x Azetobarvar 1 + superabsorbent X intercropping on relative yield

total of vetch and barley, relative yield total of whole, relative crowding coefficient of vetch and barley, and total relative crowding

coefficient
Ju bl cuts 355 3 Sdos £gommo 3 ,Shos £gome O Slos £oomo (i PSS g (ol P
Year Intercropping Fertilizer — Sblo (omud 92 (oo F o Sbbo oSl g2 051y 55y

RYT vetch RYT Barley RYT Total RCCvetch RCC Barley RCC (Total)
F1 - - - - - -
F2 - - - - - -
Vi
F3 - - - - - -

F4 - - - - - -

F1

F2
V2

F3

F4

F1 0.763 ¢ 0.483 9" 1,247 3.183° 0.927 ™ 2.953°¢
Jsl Jl " P2 0.7502 0.547 9 1.297° 29730 1.210" 3507 ¢
Year 1 F3 0.7472 0.340° 1.087 ©fo 2.933° 0.520° 15231
F4 0.767 ° 0.480 o 1.247 3.170° 0.920 ™ 2017°
F1 0.623°¢ 0.643 1 1.267 1.483 9 1.803 2,673
" R 0.633°¢ 0.667 1.300° 1.753" 21 3.507 ¢
E 0.603 ¢ 0.5409 1.147 % 15279 1173" 1.787h
R 0.600 ¢ 0.680 1.280 " 1.333" 2137 2.850
F1 0.300 ¢ 0.773 1.070 foh 0.333 3.490°¢ 1157
- R 0310°¢ 0.897° 1.207 @ 0447 8.680 " 3877
7 0.243 % 0.713 ¢f 0957 0323 2517" 0.813"
R 0.250 % 0.767 1.013 9 0.447 3.273" 1.463
F1 - - - - - -
F2 - - - - -
V1
F3 - - - - - -
F4 - - - - - -
F1
F2
V2
F3
F4
F1 0723 0.437" 1.153 % 2.603 ¢ 0.767" 1.997 9
p w F2 0707®  0447" 1153%  2403°  0817™ 1963
Year 2 F3 0.710 ® 0.457" 1.170°¢ 24409 0.847 ™ 2.063 9
Fa 0.713% 0.430 " 1.140 of 2.460 ¢ 0.757" 1.860 9"
F1 0.657 0.653 1 1.310° 1.913¢ 1.883 3.607 ¢
" R 0.607 ¢ 0.667 1.273" 15209 2010 3.057°
E 0.663 0.797 ™ 1.457° 1.953¢ 3.877¢ 75774
Fa 0.270 % 0.740 1.007 " 1.5309 2.413" 3.693 %
F1 0.277 % 0.767 < 1.047 0.360 ¢ 2.883 9 1.043™
- R 0.250 % 0.703 ¢f 1170 0.383 3327 ¢ 1.280 4
P 0.603 ¢ 0920° 1310° 0.340 ¢ 11.710° 3.953°
Fi 0.220° 0.853 1.080 #fo" 0.287' 5.663 ¢ 1627

Gl oo b ()0 gine B! gt 10 10 S i By > sl slaosls
There is no significant difference between the data with common letters in each column
a3l pgms =F2 ) 5 L6335 sFL (Silo YO + 92 YO/ =V5 o Sila 7. 00+ 92 047 =VA Sile 7YO + 45 YO/ =V3 5> 7V o+ 2V2 (Sile 7 V- =V

aols =F4 0 5 Lgish Ldl> e =F3
V1=100% Vetch , V2= 100% Barley , V3= 75% Vetch+25% Barley, V4= 50% Vetch + 50% Barley, V5= 25% Vetch+75% Barley,
F1= Azetobarvar 1, F2= Superabsorbent, F3= Azetobarvar 1+ Superabsorbent, F4=Control
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Table 7- Analysis the variance of three treatments per year x Azetobarvar 1 + superabsorbent x intercropping on vetch and barley
competition ratio, total competition ratio, real reduction of vetch and barley yield, and real total yield reduction (mean squares)
Coldy cous Coldycas ol cus (Blg gl Blg pals  aBlg lals

35 2ol ol5T as 4o
’":of/ ¢ ’df i Sl v fyome  Sdloo,Sles g2 0,Skes S 5,Skes
CR vetch CR barley  CR total AYL vetch AYL barley AYL total
Ju 1 1.003 ** 0.896 ** 0.005™ 0.850 ** 0.827% 0.000"™
Year
Wl 1 4 0.001™ 0.003 ™ 0.001™ 0.001™ 0.008 ™ 0.006 "™
R(Y)
bl ciS 4 38.751% 31.799 #* 60.963 ** 30.838%* 37.493 #* 26.072 #*
Intercropping
Lglis cutS x o
e ] J 4 0.425 ** 0.385 ** 0.910 ** 0.333 ** 0.225 ** 0.538 **
IntercroppingxYear
=Rt 1ol 3 0464°* 0443 ° 0002  0363* 0731 0098 °
Azetobarvar-1 + superabsorbent
3l pygm + V= 5950551 x Jluo
Azetobarvar-1 + xYear 3 0.051 ** 0.035 ** 0.021 ** 0.239 ** 0.311 ** 0.915 **
superabsorbent
1 5,hs35) x Lglie cuiS
23l g
Azetobarvar-1 xIntercropping 12 0.198 ** 0.189 ** 0.434 ** 0.123 ** 0.350 ** 0.477 **
x+ superabsorbent
Intercropping
+3-59,bg5 3l x bgle i x Jlo
g 12 0.022 ** 0.015 ** 0.041 ** 0.096 ** 0.079 ** 0.254 **
x Intercropping xYear
Azetobarvar-1 + superabsorbent
o> 76 0.001 0.001 0.001 0.002 0.003 0.007
Error
st e 2 2.75 4 2.03 2.56 3.88 2.60
CV (%)

Jhiml oo po Vo 4o o sme g Jlo xe ;2™
" non significant and ** significant at 1% probability level

G455 L bl 10 4555 S5 a5 0,5 0 D0 Sloj 0, Slas
g rals olej] ol 4o 0l o (S sl Ko
Jls 06 00 + Sile 00 Jlows aS ol s J5 o Sles
Larg b Bb laals |y o Slae Bl alS o 2eS
a9 100 + Sile 100 oS 5 A S o Slas ggeme
Oilnlty s )5 (Byme adole 0gi S sl (n e Ol
Collas 5o, gloas slaws g SCile o YL 0,8 sloasls
B, e 45 o sl iy i) oS 5 57 0
o) VB e o &g o515 09V &y argi bl sg2ga
TYO 9> /D 99> 1Y0 : Sislo 2V oS 5 40 95 g Sibo

S ghhlo olS g0 2 AT 0§ Crge wig,y cpl (Sile

S o Skee adly GilS (a8 5 i ik

Ul Y2VBF2 (gl las 5l i s (VAT 5 F/F ) 5
JLo) YIVBF3 4 (Lol g x Siiblo 7V0 + 52 /Y0 x Y
(3l s + V= y5,lagi3l x Sl VD + g2 /YO x )
(92 9 Silo) JS o, Sloe (28ly iols auls .0y 5 cvalive
F1A04) o Slos (28ly [2olS (1 yiaS g o i a5 olo LS
YO x v J—) YIV3F2 sloles 5l e s au (Y/2F- 4
78+ %\ JLo) YIVAFS 5 (Ll pgs x o3 1Y + Slile
ol oty (@3l 5 + V= o gl x g2 10+ + S
5 YIVOF3 (locaS 5 1398 mulsd o azsi L (A J5o2)
(3o )0 YO 552) (2L 1S15 o9 oS adawly & Y2V3F2

3l 2alS ez s als |y o Shee adly 2alS iy



OlyKes 9 Y ob FVA

czge Cale jo af anlad cdly o ()S) r.:.iuj Lo Sle (690,08 YO e Bk 5l il o Slas 2Bly ol
S S 50 g g Sibe VO £52) ol yon oL i oplplis g (codl) o Shoe a8l

3 iy (218 Blge aS 0 b Lo ge (CuS 5 )0 (ga—o )0

LS (5 el y G 192 9 Sl gl y G 52 Dylokn ol x 3L y3 gm0+ 1 595018531 X Jlaw 4l s 510 o (eSilen umlis ~A Jguir
Jﬁ)ﬁﬁﬁ|5&U5?5&&héM‘§é|5
Table 8- Comparison the average of three treatments per year x Azetobarvar 1 + superabsorbent x intercropping on vetch and
barley competition ratio, total competition ratio, real reduction of vetch and barley yield, and real total yield reduction
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V1=100% Vetch , V2= 100% Barley , V3= 75% Vetch+25% Barley, V4= 50% Vetch + 50% Barley, V5= 25% Vetch+75% Barley,
F1= Azetobarvar 1, F2= Superabsorbent, F3= Azetobarvar 1+ Superabsorbent, F4=Control
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Abstract

Introduction:Due to the expansion of monoculture systems and the indiscriminate application of
chemical fertilizers for mass production, this process reduces biodiversity and environmental
pollution. On the other hand, due to the important role of vetch and barley in feeding livestock and
the lack of fodder due to the monoculture system in the rainfed areas, the yield of fodder has decreased
due to the lack of moisture and the inactivity of soil microorganisms. Therefore, the present research
was conducted to investigating the application of biofertilizer Azotobarvar-1 and superabsorbent
material in mixed cultivation of vetch and barley as a strategy to increase fodder yield.

Materials and Methods: This experiment was conducted in order to investigate the yield of dry
fodder and the competitive indicators of vetch and barley mixed crop in rainfed conditions under the
influence of Azotobarvar-1 fertilizer and superabsorbent material during the cropping years of 2016-
2017 and 2017-2018 in the research farm of the Faculty of Agriculture of Lorestan University. It was
carried out factorial based on randomized complete block design with three replications. The first
factor, mixed cultivation in 5 levels including: V1= 100% vetch, V2= 100% barley, V3= 75% vetch
+ 25% barley, V4= 50% vetch + 50% barley and V5= 25% vetch + 75% barley by replacement method
and the second factor of coexistence of Azotobarvar-1 and superabsorbent material at 4 levels
including: F1= Azotobarvar-1, F2= Superabsorbent, F3= Azotobarvar-1 + Superabsorbent and F4=
control treatments. In order to farm preparing, first plowing was done with a reversible plow in the
fall, then two vertical discs were placed on the ground to level and prepare the seed bed. Cultivation
lines were created by plowing in the experimental field. Each plot was 4 meters long and 1.5 meters
wide. Each plot has 6 planting lines with 25cm and 1m for row to row and plot to plot respectively.
Distance between blocks was 3m. Azotobarvar-1 biofertilizer (seeded and foliar application) was
applied by 100g.ha! and superabsorbent substance at the rate of 200g.ha.

Results and Discussion: The results showed that in mixed cultivation, the highest total dry fodder
yield was 3799 kg.ha* from the combination of 50% vetch + 50% barley, the highest ratio of total
land equality (2.913), the highest total relative yield (1.457) and the highest relative coefficient of
total density (7.577) from the combination of 50% vetch + 50% barley x Azotobarvar-1 material +
superabsorbent was observed in the second year. On the other hand, in the first year, the highest ratio
of total competition (4.297) was founded in combination of 25% vetch + 75% barley x Azotobarvar-
1 + superabsorbent treatment and the greatest actual decrease total yield (4.990) was recorded in 75%
vetch + 25% barley x The superabsorbent treatment.

Conclusion: In this experiment, the increase in fodder production was affected by the contribution of
the leguminous component (vetch) and management factors (biofertilizer Azotobarvar-1 and
superabsorbent material) in mixed cultivation, so that the combination of the mixed cropping system
with the two mentioned factors can able to improve the forage yield. Quantitative and competitive
indicators were stabilized in line with agricultural goals. On the other hand, Azotobarvar -1
biofertilizer with the lowest amount and volume (100 gr.ha') and the lowest cost for farmers is
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economical and can be a suitable alternative to nitrogen chemical fertilizer and the application of
superabsorbent material can be applied in drylands to storage of rainwater be useful.
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