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Effect of nitrogen fertilizer source on yield and essential oil content of sweet basil
(Ocimum basilicum L.) and forage maize (Zea mays L..) yield in intercropping
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Fig. 1. Mean comparisons of leaf dry weight of sweet basil in interaction effect of intercropping ratios

with maize and nitrogen fertilizer sources in three cuts (2014 and 2015)
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11, 12, 13, 14 and 15: sole cropping of sweet basil, intercropping of maize + 25% sweet basil, maize + 50% sweet basil, maize
+ 75% sweet basil and maize + 100% sweet basil, respectively. F1: without fertilizer (control), F2: nitrogen chemical
fertilizer (urea), F3: bio-fertilizer (Nitroxin), F4: 50% nitrogen chemical fertilizer + Nitroxin and H1, H2 and H3: first,
second and third cuts of sweet basil, respectively
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Fig. 2. Mean comparisons of total dry weight of sweet basil in interaction effect of intercropping ratios

with maize and nitrogen fertilizer sources in three cuts (2014 and 2015)
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11, 12, 13, 14 and 15: sole cropping of sweet basil, intercropping of maize + 25% sweet basil, maize + 50% sweet basil, maize
+ 75% sweet basil and maize + 100% sweet basil, respectively. F1: without fertilizer (control), F2: nitrogen chemical
fertilizer (urea), F3: bio-fertilizer (Nitroxin), F4: 50% nitrogen chemical fertilizer + Nitroxin and H1, H2 and H3: first,
second and third cuts of sweet basil, respectively
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Essential oil yield (kg ha'1)
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Fig. 3. Mean comparisons of essential oil yield of sweet basil in interaction effect of intercropping ratios with

maize and nitrogen fertilizer sources in three cuts (2014 and 2015)
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11, 12, 13, 14 and I5: sole cropping of sweet basil, intercropping of maize + 25% sweet basil, maize + 50% sweet basil, maize
+ 75% sweet basil and maize + 100% sweet basil, respectively. F1: without fertilizer (control), F2: nitrogen chemical
fertilizer (urea), F3: bio-fertilizer (Nitroxin), F4: 50% nitrogen chemical fertilizer + Nitroxin and H1, H2 and H3: first,
second and third cuts of sweet basil, respectively
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Table 2. Mean comparison of plant characteristics of maize in intercropping ratios with sweet basil and

nitrogen fertilizer sources (2014 and 2015)

O TI NS EAS o e 035
sileT gl les Leaf dry weight ~ Ear dry weight ~ Total dry weight

Treatments (kg.ha'?) (kg.hat) (kg.ha?)

2014 yray 5290a 6580b 17760b

2015 \Ya¥F 5.610a 7180a 19150a

Sole cropping of maize S Lalls s 5640a 7190a 19220a
Maize + 25% sweet basil Ol y doy3 YO + )3 5630a 7030ab 19000ab
Maize + 50% sweet basil Olow y daoy3 B0 + Sy3 5490a 7000b 18690b
Maize + 75% sweet basil Ol y Ao )3 VO + )3 5390a 6760c 18170c
Maize + 100% sweet basil Olowy doy3 Vo + Soyd 5100b 6430d 17190d
Control (555 o pun pods) dalis 4620d 6190c 16100d
100% chemical fertilizer (urea) (03D 055 70 oloandi 355 6220a 7260a 20170a
Biofertilizer (Nitroxin) (oS 5. 79) (s 3 355 4990c 6990b 17960c
Biofertilizer + 50% chemical fertilizer Lo 4030 + gw3 S 5980b 7080b 19590b

L1 5yl e DslE Ao )s =y Jlax|

o 53 Sl (sl iz 0 ga3T ol ckteos &5 2t 3 (115 487 (gl S0l O gt a3

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan's Multiple Range Test
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Table 3. Land equivalent ratio (LER) in intercropping treatments of maize with sweet basil and nitrogen

fertilizer sources (2014 and 2015)

ol glasles \Yay \YaF

Treatments 2014 2015

Maize + 25% sweet basil-without fertilizer 355 5 e pde —Olom 5 Aoy YO+ 53 1.28 1.29
Maize + 25% sweet basil+chemical fertilizer 05975 olomad 355 +0bu ) Loy YO+ )3 1.22 117
Maize + 25% sweet basil+biofertilizer e 355 Ol 5 dep 33 YO + 3 1.31 1.23
Maize + 25% sweet basil + biofertilizer + 50% chemical fertilizer 3355+ gland 355 4oy 00 +Obu 5 deo 3 YO + )5 1.25 1.16
Maize + 50% sweet basil-without fertilizer 355 5 e e —Olomy 5 Aoy B0+ 53 1.38 1.38
Maize + 50% sweet basil + chemical fertilizer 05975 olonad 355 +0bu ) Aoy 00 + )3 1.34 1.33
Maize + 50% sweet basil + biofertilizer 3 355 0wy dao 3 B+ Dyd 1.46 141
Maize + 50% sweet basil + biofertilizer + 50% chemical fertilizer 3385+ gland 355 4o y3 00 +0bu s deo 3 O + )b 1.38 1.33
Maize + 75% sweet basil and control 355 U5 s pde —Olou 5 Ao ys VO + S )3 1.46 1.52
Maize + 75% sweet basil + chemical fertilizer 3587 glomad 355 +0bu ) Lo ys VO + )3 1,45 1.43
Maize + 75% sweet basil + biofertilizer 3 355 0w 5 o3 VO + y3 1.55 154
Maize + 75% sweet basil + biofertilizer + 50% chemical fertilizer 3385+ gland 35 Aoy O +0bu, oy VO + )3 149 1.46
Maize + 100% sweet basil-without fertilizer 355 b pan pde —Olou s Aoy Vv + 3 1.54 1.52
Maize + 100% sweet basil +chemical fertilizer 3557 olawd 3,8 +0buy doysV e+ 2y 151 1.47
Maize + 100% sweet basil + biofertilizer ) 35S + 0l s deoy3 Ver + Dy 1.56 1.56

Maize + 100% sweet basil + biofertilizer + 50% chemical fertilizer ;s + slad 5,8 doy30t +0bu, doys Ve + 03 162 1.48
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Effect of nitrogen fertilizer source on yield and essential oil content of sweet basil
(Ocimum basilicum L.) and forage maize (Zea mays L..) yield in intercropping

Panahyan, M.}, S. Kordi? and J. Davarpanah?®

ABSTRACT

Panahyan, M., S. Kordi and J. Davarpanah. 2019. Effect of nitrogen fertilizer source on yield and essential oil content of
sweet basil (Ocimum basilicum L.) and forage maize (Zea mays L.) yield forage in intercropping. Iranian Journal of Crop
Sciences. 21(3):287-301. (In Persian).

To evaluate the effect of nitrogen sources on yield and quality of sweet basil and forage maize under
intercropping (additive series), a field experiment was carried out at the experimental field of faculty of
agriculture, Lorestan University, Khorramabad, Iran, in 2013-2014 and 2014-2015 growing seasons.
Experimental treatments were arranged as factorial in randomized complete block design with three replications.
Experimental treatments included: without fertilizer (Control), 100% chemical fertilizer (N), bio-fertilizer
(Nitroxin), integration of bio-fertilizer + 50% chemical fertilizer, and cropping patterns consisted of; sole
cropping sweet basil and forage maize and the additive intercropping of maize + 25% sweet basil, maize + 50%
sweet basil, maize + 75% sweet basil and maize + 100% sweet basil. Mean comparisons showed that in the
second year sole cropping of sweet basil with 100% chemical fertilizer in second harvest had the highest total
dry weight (3921.9 kg.ha'). Among cropping systems the highest total dry weight (19220 kg.ha') was obtained
from sole cropping of forage maize. Application of the integration of Nitroxin + 50% nitrogen chemical fertilizer
in intercropping produced reasonable biological yield and essential oil yield, and did not show a remarkable
difference with nitrogen chemical fertilizer. The highest LER (1.566) belonged to maize + 100% sweet basil
with bio-fertilizer. The results showed that using the integration of bio-fertilizer + 50% chemical fertilizer can be
considered as an enviromnet-friendly approach to reduce the consumption of chemical fertilizers in support of

sustainable agriculture.

Key words: Biofertilizer, Forage maize, Interropping ratios, Land equivalent ratio and Sweet basil.
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