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Furrow Covering Effects with Rice Straw on Nutrient Discharge
from Upland Soil Used for Red Pepper Cultivation
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ABSTRACT: Excessive application of nutrient supplement on the upland soil may increase the amount of
discharge to surrounding water systems, The chemical fertilizer (CF), cow manure compost (CMC), and
pig manure compost (PMC) are used as a nutrient supplement for cultivation of red pepper. Rice straws
are widely used as a soil covering material in order to reduce weed occurrence, to protect soil moisture,
and to supply organic matter in upland soil, This study was conducted to evaluate the furrow covering
effect with rice straw on nutrient discharge in upland soil used for red pepper cultivation, The experimental
plots of nutrient supplement were consisted of CF, CMC, and PMC and the amount of nutrient application
were as recommended amount after soil test for red pepper cultivation, Each nutrient supplement treatment
plot has no furrow covering (CFC) as a control and furrow covering with rice straw (FCS), respectively,
Furrow covering with rice straw (FCS) of CF treatment and CMC treatment reduced the amount of T—N(total
nitrogen) discharge by 1.4 kg ha ', 2.1 kg ha ', respectively, compared to control, While the amount of
T—P(total phosphorus) discharge of the furrow covering with rice straw of CF, CMC, and PMC increased
by 2.1 kg ha_l, 2.1 kg ha_l, and 0.2 kg ha_l, respectively, compared to control, The phosphorus and nitrogen
content of straw were 0.4 % and 0,3 % respectively, In addition, in three week the phosphorus was eluted
from the straw which soaked in distilled water, Thus, it was assumed that T—P discharging originated
from rice straw which applied as a furrow covering material, The furrow covering with rice straw reduced
weed occurrence compared to control, But production of fresh red pepper was not influenced significantly
by furrow covering with rice straw, In conclusion, excessive furrow covering with rice straw could induce

T—P discharge from upland soil used for red pepper cultivation, Further studies are needed to evaluate

the appropriate amount of rice straw as a furrow covering material,
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Fig.1. Scene of experiment in no furrow covering (left) and furrow covering with rice straw (right). Ridges mulched

with black vinyl mulching conventionally.
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Table 1. Chemical Properties of Soil before the Experiment

. . —1
Soil oH EC Or;Zig'rC Available P:Os 2%, Celiens (el el
texture (1:5) (ds/m) = (mg kg™
(g kg ) g Kg K Ca Mg Na
Sandy loam 6.5 0.22 13.8 1,114 0.47 6.4 1.5 0.22
Table 2. Chemical Properties of Manure Compost used in this Study
| H Organic T-N P,0 KeO Ca0
Nutrient p S 2Us 2
supplement
(1:5) (%) (%)
Cow manure compost 9.1 29.4 0.53 1.66 1.34 0.72
Pig manure compost 9.3 38.5 1.13 0.83 1.22 1.39
=]

Z}Z; pH meter (Model 720A, Orion)2} EC meter
(Model 145A, Orion)Z ARg-3}0]
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FslHct, A E 4L Standard Methods (APHA,
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reduction®, T—P+= persulfate 53} Z-0]| ascorbic
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Fig. 2. Distribution of rainfall and surface runoff during the red pepper cultivation from May to October in 2014.
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Fig. 3. Time variant T-N concentration in runoff water
as affected by different input nutrient supplement and
furrow covering with rice straw.
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Table 3. Furrow Covering Effects with Rice Straw on Amount of T-N and T-P Discharge

Chemical fertilizer

Cow manure compost

Pig manure compost

Nutrient (kg ha™) (kg ha) (kg ha)
NFC FCS  FCS—NFC NFC FCS  FCS-NFC NFC FCS  FCS—NFC
1.4 -2.1 +0.3
T-N L5101 ot 120 99 o 92 95 (+3.9%)
+2.1 +2.1 +0.2
T-P 39 6.0 : 45 6.6 : 38 4.0 :
- - (+53.9%) ' - (+46.7%) : ' (+5.3%)

NFC : No Furrow Covering, FCS : Furrow Covering with rice Straw, FCS—NFC . FCS minus NFC, *Percentage fluctuation,

T—-N : Total Nitrogen, T—P : Total Phosphorus
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Fig. 5. Furrow covering effects with rice straw on amount of T-N and T-P discharge.
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Table 4. Chemical Properties of Rice Straw used in this Study

TN (%) P20s (%) K0 (%) Cao (%)
0.71 0.16 0.72 0.34
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= a 1
=2 =
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Fig. 6. T-N and T-P concentration as influenced by different amount of rice straw which soaked in distilled

water in three weeks.
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