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Effect of Zeolite and Manure Application on Yield, Component Yield and
Concentration of Some Nutrients in Soil and Rice (Oryza sativa L.).
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Abstract

Organic manures, as suitable alternatives to synthetic soil amendments, supply plant nutrients and
contribute to the sustainability of agricultural ecosystems. This research was conducted to determine
the effects of zeolite and cow manure applications on yield and yield components, as well as on the
availability of some nutrients in the soil and rice. The experiment based on a randomized complete
block design was conducted in Behshahr in 2020. The treatments included: a control (without manure
and zeolite), manure at four levels of 2.5, 5, 7.5, and 10 ton.ha?, and zeolite at four levels of 2.5, 5,
7.5, and 10 ton.ha, in nine treatments and three replications. The results showed that the effects of
the treatments were significant on seed yield and yield components. The highest seed yield (10.89
ton.hat) was observed with 10 ton.ha* zeolite (To). The highest biomass (39.31 ton.ha?), plant height
(121 cm), and number of tillers (33) were observed with 7.5 ton.ha? zeolite (Ts), and increasing
manure to 10 ton.ha increased thousand-seed weight by 5.6 %. The results showed that the effects
of the treatments were significant on soil and grain nitrogen and grain potassium. Mean comparison
showed that increasing zeolite levels to 10 ton.ha* (Ty) increased soil nitrogen by about 17%, and
the highest grain nitrogen and grain potassium were obtained w 10 ton.ha* zeolite (Ts). The results
of this study demonstrate that zeolite was more effective than manure for rice yield and yield
components and the 7.5 and 10 ton.ha zeolite treatments were the most effective for the studied
traits.
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Table 1. Selected physical and chemical characteristics of the studied soil

Available k Available p N EC pH Organic Sand Silt Clay Soil

(mg. kgt (mg. kgt (%) (dS.m?) carbon %) (%) (%) texture
(%)

75.9 7.8 0.09 1.7 7.5 0.82 85 11 4 Sandy
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Table 2. Selected chemical characteristics of zeolite

K20 MgO NaO CaO Fe0: AlO: SiO; CEC EC pH  sample
(%) %) (%) (%) (%) (%) (%)  (Cmol.Kg') (dS.m™)
1.71 085 128 1442 142 567 4424 120 0.6 7.9  zeolite
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Table 3. Selected chemical characteristics of manure

Zn Cu Mn Fe K p N EC H Samole
(mg.kg)  (mg.kgl) (mg.kgl) (mg.kgl) (%) (%) (%) (dsm?) P P
42 15 166 2450 0.6 0.3 0.9 55 7.7 Cow manure
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Table 4. analysis of variance of the grain yield and component yield

Mean Square

Source of df Grain Yield Biomass plant height ~ Thousand grain number of tiller
variance weight

Block 2 2496459 37061793 0.44 0.58 56.30
Treatment 8 4912903 279736504 136.25™ 0.75™ 53.01™
Eror 16 3157359 79683143 12.23 0.36 16.67

CV (%) 15.18 22 3 291 14

**Significant difference at 0.01 level
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Table 5. Mean comparisons effect of treatments on grain yield and component yield.

Treatments Grain yield Biomass plant height Thousand grain Number
(ton. hal) (ton. hal) (cm) weight (gr) of tiller
T1 6.66° 19.70¢ 98.66° 25.26° 19.33°
T, 9.13° 23.87° 111.33° 25.930¢ 24.21°
Ts 9.72° 30.06%® 111.33° 26.86%® 27.43°
Ty 9.862 33.90%® 111.02° 26.70%® 28.12°
Ts 10.60? 35.532 118.332 27.002 29.11°
Ts 9.65° 35.682 115.21% 26.60%® 28.11°
T7 10.06? 36.012 118.002 26.032¢ 30.00%®
Ts 10.782 39.31° 121.002 26.502¢ 33.00?
Ty 10.892 33.90% 118.662 26.80% 32.662
In each column, means with at least one similar letter have no significant difference at 5% level based on LSD test.
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Table 6. Analysis of variance of the concentration of the nitrogen, potassium and phosphorus in soil and

grain
Mean Square

Source of df Soil Soil Soil Grain grain grain
variance Nitrogen Potassium Phosphorus  Nitrogen  potassium  phosphorus
Block 2 0.049 434.22 19.41 0.001 0.49 0.21
Treatment 8 0.14" 713.25™ 31.49m™ 0.003" 0.16" 0.67™
Eror 16 0.048 469.11 19.87 0.001 0.68 0.62
CV (%) 15 22.14 20.20 3.820 7.75 24.13

*Significant difference at 0.05 level **significant at 0.01 level ns: non-significant
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Figurel. Mean comparisons effect of treatments on soil nitrogen.
Means with similar letters, are not significantly different according to LSD test at 5 % probability level.
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Figure 2. Mean comparisons effect of treatments on grain nitrogen
Means with similar letters, are not significantly different according to LSD test at 5 % probability level
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Figure 3. Mean comparisons effect of treatments on grain potassium
Means with similar letters, are not significantly different according to LSD test at 5 % probability level
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