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ABSTRACT
To investigate the quantitative and qualitative traits of forage in row cropping with pure corn and fenugreek
and the effects of various nitrogen fertilizers (chemical, biological and combined), an experiment was
carried out based on a randomized complete block design with four replications in the Southern Khorasan
province during 2016-2017 cropping year. Different levels of fertilizers including without nitrogen fertilizer
(control), 50% nitrogen chemical fertilizer by urea (75 Kg/h), 100% nitrogen fertilizer by urea (150Kg/h),
biofertilizer by nitroxin (Azosporium-Azotobacter), combined fertilizer including nitroxin and 50% of
chemical fertilizer as main factor and different composition of cultivation in six levels including pure
fenugreek, pure maize, additive intercropping of corn and fenugreek in four components (100% maize +
fenugreek with 25%, 50%, 75%, 100% ratio% as sub factor were the treatments. Quantitative traits were
affected by crop and fertilizer types and their interactions. The greatest effects on quantitative traits were
observed in pure cultivation with fertilization. All of the qualitative traits were significantly affected by the
interactions of the treatments. Pure cultures showed the highest and lowest values in difterent qualitative
traits and row crops were formed intermediate groups. The highest DMD was in pure culture of fenugreek
with chemical fertilizer 100% (83.47%), the highest CP was in pure culture of fenugreek with 100%
chemical fertilizer (19.01%), the highest ash was in the pure culture of fenugreek with biofertilizer (64.6%)
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and CF and WSC were observed in pure crop cultivation of maize with100% chemical fertilizer (34.41%
and 33.58%). The results showed that the land equivalence ratio in row crops was more than one and the
highest land equivalence ratio (1.557) was observed in 100% maize and 100% fenugreek row cropping. In
general, the combination of higher densities of fenugreek resulted in improved forage quality in additive

intercropping.

Keywords: Competitive ratio, crude protein, dry matter digestibility, land equivalent ratio, water soluble

carbohydrates.
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Table 1. Analysis of the experimental sit soil
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Table2. Variance analysis of fenugreek and maize fresh and dry weights in additive series intercropping

ratios
Source of variances af Fresh weight of Dry weight of Fresh w_elght of Dry we_lght of
fenugreek fenugreek maize maize
Replication 3 2074056. 7" 57525.5™ 1504663 ™ 201331.6™
Fertilizer(F) 4 2832200 90189.9™ 12477527.8™ 1507866.2""
Error(a) 12 98741.7 2958.5 1531205.9 148960.5
Planting pattern(PP) 4 14260163.1° 418887 9936040.9° 908023.4™
F*PP o ok ok o
16 1220392.8 37085.7 2413782.9 238360.5
Error(b) 60 94804 2826.3 304763.2 57011.7
CV (%) 15.22 15.09 14.48 17.55
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* "™ and ™: significant 5% and 1% of probability levels and non significant, respectively.
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Figure 1. Interaction effects of nitrogen fertilizer types and cultivation patterns on fenugreek dry weight.
nf: control without nitrogen fertilizer, f50: chemical nitrogen fertilizer 50%, f100: chemical nitrogen
fertilizer 100%, bf: bio fertilizer, cf: bio fertilizer +chemical nitrogen fertilizer 50%, C1: pure fenugreek
cultivation, C3: additive mixture of maize 100% and fenugreek 25%, C4: additive mixture of maize 100%
and fenugreek50%, C5: additive mixture of maize 100% and fenugreek75%, C6: additive mixture of maize
100% and fenugreek 100%.Different letters on the columns indicate significant differences at 5% of
probability level, based on LSD test.
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Figure 2. Interaction effects of nitrogen fertilizer Types and cultivation patterns on maize dry weight. nf:
control without nitrogen fertilizer, f50: chemical nitrogen fertilizer 50%, f100: chemical nitrogen fertilizer
100%, bf: bio fertilizer, cf: bio fertilizer +chemical nitrogen fertilizer 50%, C2: pure maize cultivation, C3:
additive mixture of maize 100% and fenugreek 25%, C4: additive mixture of maize 100% and
fenugreek50%, CS5: additive mixture of maize 100% and fenugreek75%, C6: additive mixture of maize
100% and fenugreek 100%.Different letters on the columns indicate significant differences at 5% of

probability level, based on LSD test.
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Table3 Maize and fenugreek assessment indices in additive series intercropping ratios based

Land equivalent ratio

Competitive ratio

Treatments Maize Fenugreek Total Maize Fenugreek
albl - - - -
alb2 - - - -
alb3 0.922 0.263 1.185 0.876 1.141
alb4 0.815 0.306 1.121 1.332 0.751
alb5s 0.653 0.412 1.065 1.189 0.841
alb6 0.829 0.337 1.166 2.459 0.406
a2bl - - - -
a2b2 - - - -
a2b3 0.601 0.465 1.066 0.323 3.094
a2b4 0.652 0.267 0.919 1.221 0.819
a2b5s 0.811 0.254 1.065 2.394 0.417
a2b6 0.458 0.642 1.1 0.714 1.402
a3bl - - - -
a3b2 - - - -
a3b3 0.573 0.632 1.205 0.227 4.411
a3b4 0.701 0.682 1.383 0.514 1.946
a3b5s 0.604 0.6 1.204 0.755 1.324
a3b6 0.671 0.805 1.476 0.834 1.199
a4bl - - - -
a4b2 - - - -
a4b3 0.734 0.652 1.386 0.283 3.553
a4b4 0.629 0.374 1.003 0.841 1.189
a4b5 0.682 0.487 1.169 1.05 0.952
a4b6 0.78 0.496 1.276 1.572 0.635
a5bl - - - -
a5b2 - - - -
a5b3 0.894 0.657 1.551 0.34 2.939
a5b4 0.845 0.54 1.385 0.782 1.278
a5b5s 0.871 0.675 1.546 0.968 1.033
a5b6 0.969 0.588 1.557 1.65 0.607

+ g ) 995 A5 Shan ) SsSad oy Vo gy B0 395 183 o )3 B0 g0 (8 955182 (g0 (B 985 oy Jwli al
YO allid g oo, Ve e o)d ciolidl balsee cinS 03 o2)d el S b2 waldis alls cliS bl as s 00 5 065
VO ados g oo Ve o)l iolidl balse ciaS b5 sy 0 allid g oo,y Ve e )3 Lioli8l bolse cuiS b4 was o

o Ve aldad gas o Ve 0 LiliEl bglse S i b6 sy

al: control without nitrogen fertilizer, a2: nitrogen fertilizer 50%, a3: nitrogen fertilizer 100%, a4: biofertilizer, a5: bio fertilizer +
chemical nitrogen fertilizer 50%, bl: pure fenugreek cultivation, b2 : pure maize cultivation, b3: additive mixture of maize 100%
and fenugreek 25%, b4; additive mixture of maize 100% and fenugreek50%, b5: additive mixture of maize 100% and fenugreek
75%, b6: additive mixture of maize 100% and fenugreek 100%.
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Table4. Variance analysis of forage qualitative traits

Source of variances df DMD! CF? WSC? ASH CP*
Replication 3 48.4 ™ 9.9 13.4™ 0.77" 1.9
Fertilizer(F) 4 37.3m™ 5m 46.9"™ 1.6™ 37.7"

Error(a) 12 14.7 33 4.7 0.14 2.7

Planting pattern(PP) 5 946.7" 66.4" 551.4" 0.15™ 314.9"

3
Fpp 20 20.5™ 52" 13.7" 0.51™ 7.4"
Error(b) 75 6.8 1.5 23 0.06 111
CV (%) 37 423 6.0 418 6.91
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"™ and ": significant 5% and 1% of probability levels and non-significant, respectively. 1: Dry Matter Digestibility, 2: Crude Fiber,

3: Water Soluble Carbohydrate, 4: Crude Protein.
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Table 5. Mean comparison of the interaction effects of treatments in the maize and fenugreek
intercropping at different nitrogen fertilizer treatments

Treatments Traits
Main treatment Sub treatment DMD CF WSC ASH CP
Cl 80.25ab 27.21fg 17.18h 5.90bcde 17.48¢
C2 58.67hi 30.80cd 31.59b 5.34de 4.77
of C3 69.03def 29.55¢cde 25.54de 5.90bcde 9.36fg
C4 70.36def 30.13cd 24.68defg 5.78cde 11.99def
C5 71.14de 27.80efg 24.43defg 6.02bcd 11.57ef
C6 66.62fg 30.65¢cd 24.50defg 5.75cde 10.46efg
Cl 81.54ab 26.09fg 14.85k 6.41ab 18.53ab
C2 60.46h 32.75b 32.68a 6.36abc 6.98h
£50 C3 de?+71. 29.45¢cde 26.60de 6.52a 10.56efg
C4 76.52¢ 27.8lefg 28.78cd a%6.5 7.03h
C5 dcA75.2 28.99def 29.88bc 6.52a 8.20gh
C6 67.90defg 30.08cde 22.92efg 6.17bcd 10.87efg
Cl 83.47a 25.53¢g 16.205ij 5.86¢cde 19.01a
C2 60.92h 3441a 33.58a 5.73cde 7.22h
£100 C3 efg¥66.8 30.20cd 22.69efg 6.29bc 11.25ef
C4 68.74def 29.97cd 22.34efg 5.69de 10.99efg
C5 74.96¢d 27.19fg 25.50de 6.02bcd 10.11fg
Ccé6 66.15fg 28.80def 21.78fg 6.02bcd 13.33de
Cl 79.92b 27.06fg 15.76j 6.64a 18.01b
C2 57.43i 31.19¢ 32.95a 6.48ab 5.451
bf C3 68.58def 30.06cd 23.44efg 5.17e 13.80de
C4 69.40def 28.32defg 26.36de 5.82cde 11.0lef
C5 71.54de 31.36¢ 24.79def 5.41de 13.42de
Ccé6 67.43efg 28.69def 23.11efg 5.89cde 11.07ef
Cl 76.40¢ 28.24defg 16.47ij 6.37ab 17.32¢
C2 58.46hi 32.94b 31.34b 5.68de 6.66h
of C3 71.94de 30.31cd 28.68cd 6.13bcd 8.74gh
Cc4 72.78cde 29.09de 27.76¢cde 6.50ab 7.83gh
C5 71.03de 28.15defg 27.38cde 6.22bc 9.49fg
C6 72.69cde 29.14de 29.73bc 6.32bc 7.70gh

©3 5,3 alls cunS €2 allids alls cinS Clabb e LSD ae3l 70 Jlois! o ;o s me S| Silis aplive 16 g,
CiS €5 ey B aldal g ae e Ve e o)d Ll bglie ciS ed oo YO alllad 5 asye Ve e )3 Jaoldl gl S
(29555 gy Mf o jo Ve Al g sy Ve e o) LioliEl balsie cuiiS 106 o0 YO aldid g ooy Ve e s Laoldl bglse

S9y p2 Mlis ;e Bgyo 8ali 095 iof ( gun) 985 Df s jo Voo Sliand 59,50 995 100 oy B Sland 55,505 995 50

il o LSD (03] bl g 0o yd gty mhans po o me NS SiliS o g
nf: control without nitrogen fertilizer, f50: chemical nitrogen fertilizer 50%, f100: chemical nitrogen fertilizer 100%, bf: bio fertilizer,
cf: bio fertilizer +chemical nitrogen fertilizer 50%, C1: pure fenugreek cultivation, C2: pure maize cultivation, C3: additive mixture
of maize 100% and fenugreek 25%, C4: additive mixture of maize 100% and fenugreek50%, C5: additive mixture of maize 100% and
fenugreek75%, C6: additive mixture of maize 100% and fenugreek 100%.Different letters on the columns indicate significant
differences at 5% of probability level, based on LSD test.
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