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ABSTRACT
In order to study response of yield and some physiological traits of sweet basil under nitrogen fertilizers
(biological, chemical and integrated) in additive intercropping a field experiment was carried out in the
Experimental Farm Faculty of Agriculture, Lorestan University during 2014-2015 growing seasons. The
treatments were arranged in a factorial split-plot-in time experiment based on Randomized Complete Blocks

Design with three replications. Experimental treatments were 100% chemical fertilizer (N), bio-fertilizer
(nitroxin), integration of bio-fertilizer + 50% chemical fertilizer and control, different intercropping systems
consisted of sole cropping sweet basil and the additive intercropping of corn + 25% sweet basil, corn + 50% sweet
basil, corn + 75% sweet basil and corn + 100% sweet basil and three harvest. The results belong to sweet basil
showed that integration of bio-fertilizer + 50% chemical fertilizer had the highest fresh and dry yield (7579.25 and
1303.83 kg ha), plant height (50.62 cm), chlorophyll a (0.51 mg g FW), chlorophyll b (0.36 mg g™ FW) and
total chlorophyll (0.87 mg g™ FW). However, integration of bio-fertilizer + 50% chemical fertilizer in terms of
mentioned traits except for plant height had no significant difference with 100% chemical fertilizer treatment.
Among different intercropping systems, sole cropping pattern in terms of all traits evaluated in this study had the
highest amounts. The highest LER (1.566) belonged to corn + 100% sweet basil with bio-fertilizer.
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Figure 1. Mean comparison of interaction of year and nitrogen sources on plant height of sweet basil
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Figure 3. Mean comparison of interaction of intercropping and nitrogen sources in different harvest
during two growing seasons on fresh yield of sweet basil. 11, 12, I3, 14 and 15: sole cropping of sweet
basil, the additive intercropping of corn + 25% sweet basil, corn + 50% sweet basil, corn + 75% sweet

basil and corn + 100% sweet basil, respectively. F1: (control), F2: 100% chemical fertilizer (N), F3: bio-
fertilizer (nitroxin), F4: integration of bio-fertilizer (nitroxin) + 50% chemical and H1: harvest 1, H2:
harvest 2 and H3: harvest 3.
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Figure 4. Mean comparison of interaction of intercropping and nitrogen sources in different harvest
during two growing seasons on dry yield of sweet basil . 11, 12, 13, 14 and 15: sole cropping of sweet
basil, the additive intercropping of corn + 25% sweet basil, corn + 50% sweet basil, corn + 75% sweet
basil and corn + 100% sweet basil, respectively. F1: (control), F2: 100% chemical fertilizer (N), F3: bio-
fertilizer (nitroxin), F4: integration of bio-fertilizer (nitroxin) + 50% chemical and H1: harvest 1, H2:
harvest 2 and H3: harvest 3.
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Figure 8. Mean comparison of interaction of intercropping and nitrogen sources in different harvest
during two growing seasons on carotenoid of sweet basil. 11, 12, 13, 14 and 15: sole cropping of sweet
basil, the additive intercropping of corn + 25% sweet basil, corn + 50% sweet basil, corn + 75% sweet
basil and corn + 100% sweet basil, respectively. F1: (control), F2: 100% chemical fertilizer (N), F3:

bio-fertilizer (nitroxin), F4: integration of bio-fertilizer (nitroxin) + 50% chemical and H1: harvest 1,
H2: harvest 2 and H3: harvest 3.
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Table 2. Analysis of variance of sweet basil under the influence of fertilizers and intercropping

Plant
S.0.v df height Fresh yield Dry yield Chla Chlb  Total chlorophyll Carotenoids
Year 169.50°  24071962.097  706647.79™ 0207  0.017™ 0.337 0.03
Error 1 8.22 342455 9972.74 0.006  0.0037 0.0076 0.0027
Intercropping (A) 4  443.69™ 758627888  22960318.46™  0.026”  0.0046" 0.05™ 0.0006"™
Fertilizer (B) 1257.9" 152921554  4493278.17"  0.0727  0.147 04™ 0.01™
Ax B 12 14.39™ 20957026  615313.94”  0.0017"™ 0.0005™ 0.0036"™ 0.0013™
Year xA 4 266" 8959813" 263671777 0.0017™ 0.0004" 0.0032" 0.01™
Year xB 27.34" 8476156" 249013.19™  0.0009™ 0.0010" 0.0026™ 0.0005™
Year xAxB 12 458" 2864236 84189.65™  0.0005™ 0.0002" 0.0009"™ 0.0010"™
Error 2 76 8.85 350042 10324.37 0.0014  0.0015 0.0020 0.0009
Harvest (C) 2 657117 215617544  6335981.62" 0.29” 0.08™ 0.65" 0.02"
AxC 3.42m™ 92354829  2713153.97  0.0013"™ 0.0005™ 0.0005"™ 0.02"
BxC 6 124 ™ 10471764™  306920.12™  0.0004"™ 0.0042" 0.0040" 0.0009"
AxBx C 24 3771™ 3188350™ 93778.62”  0.0003™ 0.0002"™ 0.0005"™ 0.0007"
Year x C 2 66.22" 4969485™ 145152.78™  0.0043™ 0.0040" 0.016™ 0.01™
Year xAx C 8 7.32™ 4212104™ 123587.64™  0.0002"™ 0.0002" 0.0006™ 0.02"
Year xBx C 2.1 513489™ 14980.39™  0.0011™ 0.0013™ 0.0034"™ 0.0009"
Year xAxBxC 24 172" 628636™ 18477.79™  0.0005™ 0.0003™ 0.0011™ 0.0009™
Error 3 160 6.93 321172 9410.3 0.0008  0.0020 0.0019 0.0004
C.V (%) - 5.59 8.74 8.69 5.64 135 5.25 15.35

a2 oo L 1y )l g e NS g 0o )0 ) g oo ;0 0 mhaw 10 (5o sixe ol w9 %

and ns show significant difference at probability of %5, %1 and no significant difference, respectively. <«
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Table 3. The effect of different sources of nitrogen on some measured parameters of sweet basil under
different intercropping systems during 2014-2015 growing seasons

chl
plant fresh dry a Chlb Total
height yield yield (mglg (mgl/g chlorophyll

Treatment (cm) (kg/ha) (kg/ha) F.W) F.W) (mg/g F.W) Carotenoids (mg/g FW)
Year 1 46.39° 6226.64°  1072.03° 0.47° 0327 0.79° 0.12°
Year 2 47762 674381°  1160.64%  0.51° 0.34° 0.852 0.14°

11479.25
Sole cropping 50.68 2 a 1989.64%  0.52° 0.35° 0.872 0.13°
Corn + 25% sweet basil 4777 ° 2828.42°  485.36° 0.48° 0.33%® 0.82° 0.13°
Corn + 50% sweet basil 4737 ° 4650.62 ¢ 797.4¢ 0.48° 0.33° 0.82° 0.13°
Corn + 75% sweet basil 45.30° 6319.22 ¢ 1083.5° 0.48° 0.33° 0.81° 0.13°
Corn + 100% sweet basil 44,259 7148.62° 122577  0.48° 0.32° 0.8° 0.13°
Control 41,989 4785.60°  825.02° 0.45°¢ 0.27°¢ 0.73°¢ 0.13°
Chemical fertilizer (N) 48.90° 7431.61°  1278.62%  0.51° 0.36% 0.87*% 0.11°
Bio-fertilizer 46.79 ¢ 6144.44°  1057.87°  048° 0.33° 0.82° 0.14°
Bio-fertilizer + chemical

fertilizer 50.62 7579.25°  1303.83*  0.51° 0.36° 0.87°2 0.13°
Harvest 1 44.38° 4964.03 ¢ 855.58 ° 0547 0.36° 09° 0.12°
Harvest 2 48,652 6998.24°  1204.24°  049° 0.32° 0.8° 0.12°
Harvest 3 48.19° 7493.4°%  1289.19%  0.44° 0.32° 0.76 0.15°

5505 (6l cime glds woyd O gl p0 G ael Bl iyl S i slacd > A Sla Sk gt 2 )0
The means in each column having the same letter are not significantly different at 5% Level of probability based on
Duncan test.

IVAY-IYAY ol o @l locis 4 cond )l 9 )3 bole catS 10 ) 6l cond b5, F Jgu

Table 4. Evaluation of LER in intercropping corn and sweet basil compared to sole cropping during
2014-2015 growing seasons

Treatment LER of first year LER of second year

Corn + 25% sweet basil+C 1.289 1.296
Corn + 25% sweet basil+N 1.228 1.177
Corn + 25% sweet basil+B 1.317 1.239
Corn + 25% sweet basil+I 1.256 1.168
Corn + 50% sweet basil+C 1.383 1.381
Corn + 50% sweet basil+N 1.346 1.333
Corn + 50% sweet basil+B 1.469 1.416
Corn + 50% sweet basil+I 1.384 1.337
Corn + 75% sweet basil+C 1.460 1.526
Corn + 75% sweet basil+N 1.453 1.432
Corn + 75% sweet basil+B 1.551 1.547
Corn + 75% sweet basil+I 1.498 1.462
Corn + 100% sweet basil+C 1.546 1.522
Corn + 100% sweet basil+N 1.510 1.478
Corn + 100% sweet basil+B 1.566 1.566
Corn + 100% sweet basil+| 1.522 1.487

oo 055 iy aali o s 955 B ol 555 N (23055 (y509) walis C
C: Control, N: Chemical fertilizer, B: Bio-fertilizer, I: Bio-fertilizer + chemical fertilizer
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