Iranian Journal of Soil and Water Research ISNN: 2423-7833
Homepage: http:/ijswr.ut.ac.ir

The effect of biochar application along with potassium fertilizer on soil K status,
rice yield and yield components in two K-depleted paddy soils

Zohreh Nouri Amirkolaee 1/ | Bahi Jalili 222’ | Fardin Sadegh-Zadeh 3
1. Department of Soil Science, Faculty of Crop Science, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. E-mail: Znooriamiri69@gmail.com
2. Corresponding Author, Department of Soil Science, Faculty of Crop Science, Sari Agricultural Sciences and Natural
Resources University, Sari, Iran. E-mail: bahi_jalilis@yahoo.com
3. Department of Soil Science, Faculty of Crop Science, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran. E-mail: fardin.upm@gmail.com

Article Info ABSTRACT

Article type: Research Article This study aimed to evaluate the effect of combining normal and acidic rice straw biochars

with potassium fertilizer on the potassium status, yield, and yield components of rice in two
potassium-depleted paddy soils. This experiment was conducted using a completely
randomized design as a factorial with two factors: biochar levels (at three levels of 0 (B0), 1
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K50, K75, and K100), increased the potassium content, yield, and yield components of rice.
Therefore, the NB1K50 treatment had the greatest ability to enhance the potassium
concentration in biomass and rice grain in both clay loam and sandy loam soils. The NB1K50
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growth and yield. Biochar contains a substantial amount of activated potassium that can serve
as a soil amendment agent to provide potassium to crops in the short term.
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EXTENDED ABSTRACT

Introduction:

Rice (Oryza sativa L.) is the second most important crop after wheat and plays a significant role in feeding
the world's population. This cash crop is cultivated in Iran mainly in the two provinces of Mazandaran and
Gilan under flooded conditions. Potassium is one of the essential elements for rice, which plays a significant
role in increasing the yield and quality of the crop and its deficiency reduces crop production. Recently, the
use of biochar has become popular due to its economic and environmental benefits as an organic source for
soil fertility management and plant nutrition. High amounts of potassium in plant residues and the biochar
obtained from them can have a significant impact on the potassium status in the soil.

Objective:

This study was conducted to determine the effect of the combined application of normal and acidic rice
straw biochars and potassium fertilizer on the potassium status, yield, and yield components of rice in two
potassium-depleted paddy soils.

Materials and Methods:

An experiment was conducted in a completely randomized design as a factorial with two factors: biochar
levels (at three levels of 0 (B0), 1 percent normal biochar (NB1) and 1 percent acidic biochar (AB1)) and
potassium fertilizer levels (at five levels of 0, 25%, 50%, 75%, and 100% of the fertilizer recommendation) in
three replications and with a total of 15 treatments in two paddy soils with different textures under Shirodi rice
cultivation. At the end of the cultivation period and after harvesting the plant shoots, yield, yield components,
biomass and grain potassium concentration, rice response, as well as the amount of exchangeable and non-
exchangeable potassium forms and total soil potassium were also determined.

Results:

The results showed that the addition of normal and acidic biochars (NB1 and AB1) along with different
amounts of potassium fertilizer (K0, K25, K50, K75, and K100) increased the potassium content, yield, and
yield components of rice. Therefore, the NB1Kso treatment had the greatest ability to increase the potassium
concentration of biomass and rice grain. This treatment was able to increase the potassium concentration of
biomass in two clay loam and sandy loam soils by 3 and 5 times compared to the control, respectively. It also
increased the potassium concentration of rice grain by 46.6 and 54.2 percent compared to the control in two
clay loam and sandy loam soils, respectively. The NB1Kso treatment had the highest plant height and 1000-
seed weight in both soils. This treatment increased the height and 1000-seed weight of the plant in clay loam
soil by 17.4 and 36.9 percent, respectively, and in sandy loam soil by 22.7 and 37.2 percent, respectively,
compared to the control. The highest plant biomass yield was obtained with the application of AB1Kig, Which
was able to increase the plant biomass yield in clay loam and sandy loam soils by 81 and 83 percent,
respectively, compared to the control. The highest rice grain yield was obtained with the application of
NB:1Kigo, Which increased the rice grain yield in clay loam and sandy loam soils by 2.2 times compared to the
control.

Conclusion:

Overall, it seems that the combined application of biochar and potassium fertilizer has increased the
potassium content in different parts of the rice plant and also increased plant growth and yield. On the other
hand, the use of biochar alone has also been successful in increasing the potassium content and yield and yield
components of rice. In general, biochar contains a large amount of activated potassium that can be used as a
soil amendment agent to provide potassium to crops in the short term and have a favorable effect on plant
growth and yield.
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