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Change of Organic Rice Yield as Affected by Surface and

Broadcast Fertilizer Applications
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This study was investigated to evaluate the effects of fertilizer application of
surface and broadcast for rice culture on the soil chemical, physical, and microbial
properties as well as growth and yield of rice. The application was made with
‘Dongjin 1’ rice at Jeollanam-do Agricultural Research & Extension Services from
2008 to 2010. Soil organic matter and cation concentrations were increased by
surface and broadcast applications, respectively. Plots treated by surface application
tended to be higher seasonal N-mineralization rate in the organic fertilizer and
seasonal soil organic matter than those of broadcast application. Soil physical
properties seemed to be improved by the broadcast application, and soil microbial
properties were increased by the surface application. Surface application increased
5% of rice yield compared to that of broadcast.
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Table 1. Soil chemical properties at 0-40 cm depth in a rice field at harvest as affected

by fertilizer application of surface and broadcast

pH EC OM P,0s Ex. Cations (cmol'/kg)
Treatment 1:5) | @Shm) | (e/ke) | (mg/kg)
(1:5) | @S/m) | (gke) | (mg/ke) | k.0 | ca0 | MgO | CEC
Surface 6.2 0.35 22.8 33 0.24 5.82 2.19 13.1
Broadcast 6.2 0.39 20.4 24 0.31 6.09 2.67 14.1
t-test ns *ok ns ns *k ns * *x
Optimal nutrient range | 6.0-6.5 <4.0 25-30 80-120 ]0.25-0.30| 5.0-6.0 | 1.5-2.0 10-15

* % Significantly different means among the fertilizer application for soil chemical properties at P < 0.05
and < 0.01. ns = not significantly different.
Optimal nutrient range was adapted from NASS (2011).
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Fig. 1. N-mineralization of organic fertilizer from the application of surface and broadcast
in a rice field at 0, 5 10, 20, 40, 60, 80, and 100 days after treatments. There
were no significantly different means among fertilizer application for days after
treatment at P < 0.05.
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Fig. 2. Total

application of surface and broadcast in a rice field at 0, 5, 10, 20, 30, 40, 60, 80,
100 days after
among fertilizer application for days after treatment at P < 0.05.

N and organic matter at a depth of 0-40 cm soil from the fertilizer

and treatments. There were no significantly different means
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Table 2. Soil physical properties at a depth of 0 to 40 cm in a rice field as affected by

fertilizer application of surface and broadcast

Treatment Soli((i (y(})))hase Liqui((;)i)hase Air( (i})lase Particl(e:%()iensity Bul(l;/ cdrflr;)sity
Surface 44.9 47.6 7.5 55.1 1.2
Broadcast 43.1 50.7 6.2 56.9 1.1
t-test ok ok ns ns ns

** Significantly different means among the fertilizer application for soil physical properties at P < 0.01. ns

= not significantly different.
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Table 3. Soil microbial properties at a depth of O to 40 cm in a rice field as affected by

fertilizer application of surface and broadcast

Treatment bA;(f;?iiZ ljungi B?cillus Actiglomyces Ll;l;clgzzs Biomass C
(106 of/g) (10" cfu/g) (10" cfu/g) (10” cfu/g) (104 ofi/g) (ug/g)
Surface 3.1 2.1 49 5.7 3.8 212
Broadcast 22 24 15 4.1 0.2 146
t-test ns ns ns * * *

* Significantly different means among the fertilizer application for soil microbial properties at P < 0.05. ns

= not significantly different.
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Table 4. Growth characteristics, yield, and head of rice at harvesting as affected by

fertilizer application of surface and broadcast

Plant height Yield (kg/ha) 3-year-avg. | Head rice
Treatment (cm) SPAD ield (ke/ha) %)
¢ 2008 2009 2010 | Yi€¢ keha °
Surface 99 17 560 666 583 603 82
Broadcast 119 21 525 643 555 574 81
t-test skksk sksksk * ns k * k

* *%* Significantly different means among the fertilizer application for growth characteristics, yield, and
head of rice at P < 0.05 and < 0.001. ns = not significantly different.
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