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Effect of Biological and Chemical Fertilizers Application on Yield, Yield Components,
Agronomic Efficiency and Nitrogen Uptake in Corn
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Table 1: Chemical and physical characteristics of soil for experimental site

Auvailable Auvailable

Total

potassium phosphorus pH nitrogen EC (um/cm?) OO/M C(!/ay Sz:/nd SO}It
(ppm) (ppm) (%) (7o) %) (%) (%)
210 18.8 8.1 0.04 0.72 0.4 13.8 62.2 24
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Table 2: Average of microclimatological data for experimental site in the growing season

Precipitation  Relative humidit M. Temperature ~ Min. Temperature o

(o) oo 0 0 = Month
5.2 37.6 18.6 8.9 YAIY June
0.5 29.4 23.9 13.3 34.6 July
0 24.5 25 145 35.6 August
11.2 32.7Y 20 10 30.4 September
1.3 35 14.5 3.6 24.6 October

115.8 71.1 9 2.8 15.3 November
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Table 3: Analysis of variance for the effect of bio-fertilizer and chemichal fertilizer of nitrogen on yield and yield

components of corn.

Mean square

Biological ~ Grain 1000-seed No. No. No. seed df Source of variation
yield yield weight seed/ear  seed/row row/ear
155500** 7541™ 839* 10026 1.23"™ 5.25** 2 Replication
302120%* 174587  2515%%  520Ql**  5925%k  821%* 3 (CF) N chemichal
fertilizer
133325** 20781* 58" 20155** 15.93* 6.76** 2 (BF) bio-fertilizers
58041** 12594* 40™ 3138* 9.93* 0.97™ 6 CFxBF
10416 4101 171 1192 2.84 0.43 22 Error
6.29 10.84 7.39 8.60 5.69 4.56 (1) Ol s o

ns, *, *x: non significant, significant at p = 0.05 and p = 0.01, respectively
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Table 4: Means comparison for yield and yield components of corn under different levels of bio and chemical
fertilizers of nitrogen

Nitrogen uptake

efficiency Biologica}lz yield Grain )_/;eld N.seed/ear  N.seed/row 5,5 jlos
(oY) (gm) (gm™)

- 1354 ¢ 500 e 420 f 25.66 CF, xBF;

- 1798 d 620 de 561 e 31.00d CFxBF,

- 1834 cd 762 bc 580 de 31.66 dc CF1xBF;
1.25d 1777d 712 dc 602 cde 32.40 bed CF,x BF;
2.30a 1884 bed 824 bc 636 bcd 33.33 bed CF,xBF,
1.80 bc 1951 be 892 ab 651 bc 33.34 bed CF,xBF;
1.40cd 1940 bc 849 ab 647 bc 34.33 abc CF3xBF;

1.60 bcd 2150 a 962 a 676 ab 34.35 abc CF3xBF,
1.95ab 1931 bcd 861 ab 659 abc 34.50 abc CF3xBF;
1.15d 2049 ab 908 ab 677 ab 35.00 ab CF4xBF;
1.42 cd 2226 a 989 a 715a 37.00 a CF4xBF,
1.62 bcd 2179 a 926 ab 710 a 35.00 ab CF4xBF;
CF; to CF,: Nitrogen rates; 0, 90, 135 and 180kg N ha %, respectively
BF1, BF, and BF3: Non inoculation, inoculation with Nitrazhin and Nitroxin, respectively
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Table 5: Analysis of variance for the effect of bio-fertilizer on nitrogen uptake efficiency (NUP), agronomic
nitrogen efficiency (ANE), and nitrogen harvest index (NHI) for corn.

Nitrogen harvest _ Agronor_ni_c Nitrogen uptake Degree of Source of variation
index nitrogen efficiency efficiency freedom
0.012* 59™ 0.07"™ 2 Replication
0.006* 543** 0.60** 2 (CF) N chemichal fertilizer
0.002"™ 109* 0.28** 2 (BF) bio-fertilizers
0.001™ 8" 0.14* 4 CFxBF
0.001 27 0.05 16 Error

ns, *, **: non significant, significant at p = 0.05 and p = 0.01, respectively
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Means comparison for N. seed row/ear, 1000-seed weight, agronomic nitrogen efficiency (ANE), :Table 6

and nitrogen harvest index (NHI) for corn under different levels of bio-fertilizer and chemichal fertilizer of
nitrogen

Agronomic 1000-seed weight

Nitrogen harvest nitrogen efficiency @) N. seed row/ear Treatment

1 0,
index (%) (kg seed/kg N)
N chemichal fertilizer
- - 154.77c 17.58¢ CF,
53b 42.81a 174.92b 19.00b CF,
55ab 34.29b 183.99ab 19.25ab CF;
58a 27.30c 194.07a 19.83a CF,
bio fertilizers
54a 31.05b 174.45a 18.14c BF;
57a 35.44ab 178.62a 18.95b BF,
55a 37.91a 177.72a 19.64a BF;
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Effect of Biological and Chemical Fertilizers Application on Yield, Yield Components,
Agronomic Efficiency and Nitrogen Uptake in Corn

Hamzei'", J. and Sarmadi Naiebi?, H.

Abstract

Application of bio-fertilizers in Sustainable Agriculture perform important role at increasing of crop production
and improving of soil fertility. Hence, a field experiment was performed during 2009 growing season at Agricultural
Research Center of Hamedan, to study the effect of nitrogen fertilizer rates, i.e., 0, 90, 135 and 180 kg N ha*; as CF; to
CF,, respectively, and bio-fertilizers sources i.e., without bio-fertilizer, Nitrazhin inoculation and Nitroxin inoculation;
as BF; to BF;, respectively, on yield and nitrogen use efficiency of corn. So, a factorial experiment was carried out
based on randomized complete block design (RCBD) with three replications. Traits of number of grain rows/ear,
grain/row, grain/ear, 1000-seed weight, grain yield, nitrogen uptake efficiency (NUPE), Agronomic nitrogen efficiency
(ANE) and N-harvest index (NHI) were evaluated. Results showed that nitrogen rates had significant effects on all
traits. Also, the effect of bio-fertilizer treatment on grain rows/ear, grain/row, grain/ear, grain yield, biological yield,
NUPE and ANE was significant. The interaction of N rates x bio-fertilizers sources had significant effect on number of
grain rows/ear, grain/ear, grain yield, biological yield and nitrogen uptake efficiency (NUPE). Maximum grain yield
(956 g m™) was achieved at CF, x BF, treatment. Also, the lowest grain yield (475 g m™) belonged to CF; x BF;
treatment. In general, with application of bio-fertilizers, there was no significant difference between CF; and CF,
treatments for grain yield. So, it can be concluded that bio-fertilizer application with CF; treatment, can reduce the N
fertilizer up to 25% and increased yield of corn. So, it seems that, this treatment could be beneficial for corn production.

Keywords: Nitrazhin, Nitroxin, Urea, Harvest index, Uptake efficiency
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