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The Effect of Applying Different Levels of Zeolite and Nitrogen on Yield,
Yield Components, and the Harvest Index of Wheat (Triticum aestivum L..)
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Abstract

In crop production systems, increasing the availability of nitrogen in the soil is one of the most important
factors affecting growth, development, and yield. Accordingly, a study was conducted to investigate the
effect of applying different levels of zeolite and nitrogen on the yield, yield components, and the harvest
index of wheat (Triticum aestivum L.). The experiment was conducted in a field-based split-plot design
arranged in a randomized complete block design with three replications in the 202122 cropping season
in the Dezful region, located in the north of Khuzestan province. The main plots in this experiment
included the application of natural zeolite at four levels (0, 4, 8, and 12 ton.ha), and the subplots
included the application of four levels of nitrogen (50, 100, 150, and 200 kg.ha) from a urea fertilizer
source. Comparison of the average experimental data showed that the highest number of spikes per
square meter (503.3), number of spikelet per spike (15.44), number of grains per spike (31.20), 1000-
grain weight (40.27 g), grain yield (5061 kg.ha), and biological yield (14176.8 kg.ha) were obtained
with the treatment combination of applying 12 tons of zeolite along with 200 kg of nitrogen per hectare.
Unlike the other evaluated traits, as nitrogen levels increased from 50 to 200 kg.ha-1, the harvest index
decreased, so that the maximum harvest index (44.34%) was obtained in the treatment with 50 kg of
nitrogen and 12 tons of zeolite per hectare. Finally, according to the test results, the application of
different levels of zeolite (especially the level of 12 ton.ha*) along with 200 kg of nitrogen per hectare
can be recommended as an effective mechanism for increasing nitrogen availability, improving yield
components, and enhancing wheat yield.
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Table 1. Soil physico-chemical properties of experimental site

Sampling depth Soil Nitrogen Phosphorus  Potassium oﬁ:g?tg'rc H C;Igﬁtcrtﬁlt

(cm) texture (%) (mg.kg?) (mg.kg™) P 1 y
(%) (dS.m™)

0-30 Silty loam 0.059 10.4 183 0.86 7.74 1.17
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Table 2. Results of variance analysis of yield components, grain yield, biological yield, and harvest index of

wheat under the influence of different levels of zeolite and nitrogen

Mean of squares

Source of . . 1000-

variation f Spike.m? Sp'k!Et' Gra_un. Grain Grain yield Biological yield I-!arvest
Spike Spike . index

weight

Replication 2 1336.02 60.17 12.51 48.04 51779.69 231285.56 55.98

Zeolite (2) 3 4409.24™ 1.40" 17.92™ 9.35" 923952.17" 2250350.03" 428"

Error (a) 6 140.79 0.27 1.79 1.86 68321.44 251793.81 0.935

Nitrogen (N) 3 1390191 16.68™ 305.62" 4.86"™  8933350.22"" 118316087.20™  158.72""

Z XN 9 457.89™ 0.59" 3.89" 3.95" 221891.57™ 824836.91™ 1.85"

Error (b) 24 138.74 0.25 1.58 1.63 67643.94 249919.30 0.78

Coefficient of 2.79 3.64 5.19 3.38 7.25 5.30 2.28

variation (%)

Qo) iy g do 0 S Jlaizl mhaw jo o Jixe g jlo cire g o 5 g s g NS
ns, “and ™ Non-significant, significant at 5% and 1% probability level, respectively
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Table 3. Comparison of the average interaction effect of zeolite and nitrogen treatments on yield components,
grain yield, biological yield, and harvest index of wheat

Treatments 1000- . .
Spikem®  SpikletSpike Crainspike  C1aN  Grainyield  BIOBMEL - FALE
Zeolite Nitrogen P pikieL.5p ~P we(igg)ht (kg.ha't) (kélha_l) %)
Nso 369.7 i 12.25h 17.16 g 36.14c 2446.7 | 5808.4 g 41.40 cd
Nz0o 387.3 ghi 12.99 fgh 22.37f 36.77bc  2926.6 hij 7425.0 f 39.42 ef
Zo Ni1s0 408.6 efg 14.08 cde 25.68 de 37.34 bc 3640.0 ef 10061.7d  36.20 hij
N20o 433.0cd 14.70 abc 27.80bcd  37.53bc  4180.1cd 12376.6b  33.84k
Nso 377.6 hi 12.34 gh 17.50¢g 36.54 ¢ 2510.0j 5940.0 g 42.27 be
N100 407.8 efg 13.20 efg 22.80 f 37.20bc  3150.2ghi  7780.0 ef 40.50 de
24 N1so 432.3cd 14.25 bcd 26.24 cd 37.57bc 3723.4def 10120.1d 36.78 ghi
N2oo 450.0 bc 14.86 abc 28.43bc  38.30abc 4360.0bc  12785.4bh  34.14k
Nso 385.4 hi 12.41 gh 17.87 g 36.90 bc 2669.4 j 6140.0 g 43.54 ab
Nz0o 415.7 def 13.27 efg 23.14f 37.80bc 3313.3fgh  8055.3ef 41.10cd
Zs Nis0 442.2 be 14.41 bc 27.30bcd  38.50abc 3950.0 cde 10510.0cd 37.64 gh
N2oo 460.0 b 15.12 ab 29.54 ab 39.20ab  4776.4ab  13693.4a  34.87 jk
Nso 395.7 fgh  12.51fgh 18159  37.87abc  2750.0ij  6210.0g  44.34a
70 N100 428.6 cde 13.38 def 23.90 ef 38.60 abc  3550.2 efg 8580.2 e 41.40 cd
Ni1s0 457.4b 14.65 abc 28.17 bc 39.14 ab 4353.4 bc 11351.7c 38.30 fg
N200 503.3a 1544 a 31.20a 40.27 a 5061.0 a 14176.8 a 35.74 ij

Means followed by the same letters in each column are not significantly different at 5% probability level, according to Duncan's test.
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Zo, Z4, Zg and Zy,: Application of zero, 4, 8 and 12 tons of zeolite per hectare, respectively.

SR 53 39y @SBk Ve 5 V00 N ke

Nso, Nioo, N1so and Ngo: Application of 50, 100, 150 and 200 kg of nitrogen per hectare, respectively.
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