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Table 1. Physical and chemical properties of the soil at experimental site
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Table 2. Mean comparison for yield and nitrogen use efficiency indices (based on seed yield and biological yield of common bean) in intercropping ratios with maize and nitrogen fertilizer

O35 s 2L 039 S pan T8
NutE (kg.kg") NUE (kg kg")
035 o 3 Shes 61> 3 Shes O)s 0 wd= ol 6ls 3 Sles 055 Coms ) 5 Shas 6ls 3 Sles 055 Coms ) 5 Shas
Treatments e losT glasles Biological yield (kg.ha')  Seed yield (kg.ha™) NupE (%) Seed yield  Biological yield Seed yield  Biological yield
Main plots P NGy
Sole bean L el cis 10124.5a 3462.0a 40.94b 32.96a 95.75a 13.33a 39.08d
50% Bean:50%Maize Lo 70013700 6164.2b 1854.3¢ 53.4la 26.30c 87.34b 14.14a 46.74a
33% Bean:67%Maize WANA § SRR VA 2Y 4843.0c 1482.3d 53.78a 25.69¢ 82.77¢c 13.93a 44.67b
67%Bean:33%Maize PANERIPEVA o 6531.1b 2234.1b 49.62a 29.80b 86.60b 14.77a 43.01c
Sub plots Fh e S
With N fertilizer (55 kg.ha!) 05525555 O e 7451.1a 2504.4a 52.68a 30.94a 93.08a 16.04a 48.59a
Without N fertilizer 05850 355 8 e O3 6374.2b 2023.0b 46.20b 26.43b 83.15b 12.04b 38.16b
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Means in each column and for each factor followed by similar letter(s), are not significantly different at 5% probability level, using Tukey’s test
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Table 3. Mean comparison for yield and nitrogen use efficiency indices (based on seed yield and biological yield of maize) in intercropping ratios with bean and nitrogen fertilizer

O35 s 2L 039 S pn T8
NutE (kg.kg") NUE (kg kg")
035 o 3 Shes 61> 3 Sles O, wd= oS 61> 3 Shes 035 o 3 Ses 61> 3 Sles 035 o 3 Ses
Treatments e losT glajles Biological yield (kg.ha')  Grain yield (kg.ha™") NupE (%) Grain yield  Biological yield Grain yield  Biological yield
Main plots P NGy
Sole maize Syl alls s 18321.2a 5974.1a 68.83a 41.06a 125.03a 28.54a 86.55a
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Means in each column and for each factor followed by similar letter(s), are not significantly different at 5% probability level, using Tukey test
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Fig. 1. Nitrogen uptake efficiency (A) and nitrogen utilization efficiency (based on biological yield) (B) of bean
(B) in intercropping ratios with maize (M) and nitrogen fertilizer. Means with similar letter(s) are not

significantly different at 5% probability level
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Fig. 2. Nitrogen uptake efficiency (A) and nitrogen utilization efficiency (based on grain yield) (B) of maize (M)
in intercropping ratios with bean (B) and nitrogen fertilizer. Means with similar letter(s) are not

significantly different at 5% probability level
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Fig. 3. Nitrogen use efficiency based on seed yield (A) and based on blologlcal yield (B) of bean (B) in
intercropping ratios with maize (M) and nitrogen fertilizer. Means with similar letter(s) are not significantly

different at 5% probability level
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Fig. 4. Nitrogen use efficiency based on grain yield (A) and based on biological yield (B) of maize (M) in
intercropping ratios with bean (B) and nitrogen fertilizer. Means with similar letter(s) are not significantly

different at 5% probability level
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Table 4. Contribution of components of nitrogen productivity index based on seed yield and biological yield of bean in intercropping ratios with maize and nitrogen fertilizer
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Table 5. Contribution of components of nitrogen productivity index based on grain yield and biological yield of maize in intercropping ratios with bean and nitrogen fertilizer

O35 48 e LS
Contribution of NupE

U))f-‘-' J;Ju b\f
Contrlbutlon ‘of NutE

&‘4"6\-“@; Pl s 035 o 3 3 Ses PR 035 o 3 Ses PR

Main plots Sub plots Biological yield (kg.ha')  Grain yield (kg.ha'!) Biological yield (kg.ha')  Grain yield (kg.ha™')

55 Ll With Nu%értlhégr (55 kg.ha'!) 0.68 0.07 0.32 0.93

Sole Maize e 0.63 0.20 0.37 0.80

I With No%éﬁlfégr?ﬁg.ha") 0.76 0.37 0.24 0.63

50% Bean :50% Maize S o8 Fyan ok 0.96 0.36 0.04 0.64

, a,s'/.fv:L_{%s AUl With No%éﬁlféngﬁg.ha") 0.74 0.31 0.26 0.69

33% Bean :67% Maize \%fﬁ)ﬁ{Nﬁéﬁlﬁéé 0.56 032 0.44 0.68

3 TP 75V With Noféﬁlfégf(}ﬁg.ha-‘) 0.81 0.31 0.19 0.69

67% Bean :33% Maize O3 255 3 e O3k 0.84 0.38 0.16 0.62

Without N fertilizer
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Table 6. Mean comparisons for total land equivalent ratio (LER) based on yield and nitrogen efficiency indices of bean in intercropping ratios with maize and nitrogen fertilizer

(LER) (105 6l s

s bas 2 O35 e ST
NutE (kg.kg™) NUE (kg kg")
Lg.i.ibﬂkgh)h__.: 4SIAAJ§L>:— ijjz:jg.l?sll)lf 43!::,§L..:— a:}J\;..,..l)':SL..; 43!::,§L..:— a:}J\;..,..lj:SL..p
Treatments (kg.ha™) Seed yield NupE (%) Seed yield (kg.ha')  Biological yield (kg.ha™') Seed yield (kg.ha')  Biological yield (kg.ha™')
ol g
Main plots
RIS
- 1.1 2. . . . .
50% Bean:50%Maize 0a 30a 1.74a 1752 1.98 2.02a
L TP 5 8V
- 1. 2.2 1.1 . . .
33% Bean:67%Maize 09a 5a 8b L.77a 1.98a 1.99a
L JI8Vac 3 N
- 1. 2. 1. . . .
67%Bean:33%Maize 03a 03a 83a 1.80a 1.85a 1.82a
FAEbOS
Sub plots
03576355 O pan
With N fertilizer (55 kg.ha") 1.08a 2.28a 1.75a 1.78a 1.98a 2.03a
05555355 O e O3k 107a 2 06b 1832 — | %6 .

Without N fertilizer

L, gyl gme gl .L.p):c'.gJL.:,lcla.m):L;}:Q}anwLﬂlﬂgm;‘fJ:;ﬁ;})fébl:S&uﬁpg&bﬁéljjoyﬁ):*
Means in each column and for each factor followed by similar letter(s), are not significantly different at 5% probability level, using Tukey test
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Effect of intercropping replacement ratios of maize (Zea mays L.) and bean

(Phaseolus vulgaris L.) on yield and nitrogen use efficiency indices

Hosseinzadeh, S.', M. Jahan?, M. Nassiri Mahallati’ and K. Haj
Mohammadnia Ghalibaf *

ABSTRACT
Hosseinzadeh, S., M. Jahan, M. Nassiri Mahallati and K. Haj Mohammadnia Ghalibaf. 2019. Effect of intercropping
replacement ratios of maize (Zea mays L.) and bean (Phaseolus vulgaris L.) on yield and nitrogen use efficiency indices.

Iranian Journal of Crop Sciences. 20(4): 267-287. (In Persian).

To evaluate nitrogen use efficiency in intercropping replacement ratios of maize and bean, an experiment was
conducted during two successive cropping years of 2014-2015 and 2015-2016 at Agricultural Research Station,
Ferdowsi University of Mashhad, Mashhad, Iran. Experimental factors were arranged as split plots in
randomized complete block design with three replications. The main plots consisted of sole culture of maize and
bean, row intercropping with ratios of 50%:50%, 67%:33% (2 rows of maize: 1 row of bean) and 33%: 67% (1
row of maize: 2 rows of bean). Application and no-application of nitrogen (N) fertilizer (55 kg.ha™!) were
assigned to sub plots. The results showed that different ratios of maize and bean intercroppings and application
of nitrogen fertilizer had significant effects on grain yield and biomass as well as nitrogen use efficiency indices
(such as uptake, utilization and productivity). Maximum grain yield and biomass of bean (3462.1 and 10124.5
kg.ha! respectively) and maize (5974.1 and 18321 kg.ha!, respectively) were obtained from sole cropping of
bean and maize. In both crops, N utilization efficiency was higher in all treatments when nitrogen productivity
was calculated using grain yield. In nitrogen application treatment, the row intercropping ratio of 50:50 of bean
and maize had higher nitrogen uptake efficiency for both crops. Also, the ratio of planting 1 maize: 1 bean (50%
maize: 50% bean) had the highest total land equivalent ratio (1.10) using grain yield, nitrogen uptake efficiency
(2.30) and nitrogen productivity efficiency (using grain yield (1.98) and biological yield (2.02)). Therefore, it
can be concluded that the use of maize and bean row intercropping is an environmental friendly cfrop
management pratctice to reduce nitrogen losses and improve its uptake efficiency, and to prevent the excessive

use of chemical fertilizers and improve the productivity of these inputs in agroecosystems.

Key words: Bean, Biological yield, Maize, Nitrogen uptake efficiency and Row intercropping.
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