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Abstract

Currently, consumers express concerns about agricultural products derived from organic production systems.
The application of organic fertilizer is a choice in crop production with safety and ecology being carefully considered.
A completely organic system for peanut production might reduce pod yield. Thus, this investigation was started in
response to these conceins and the yield of peanut cultivars to different rates of organic fertilizers. Split-plot in
Randomize Completely Block Design (RCBD) with four replications was used. Kinds and rates of fertilizer were
assigned as a main plot, and sub-plot using six peanut genotypes with different yield productivities. Crop growth rate
(CGR) leaf area index (LAI) and SPAD chlorophyll meter reading (SCMR) were collected at intervals from 15 to 90
days after planting. At harvest date, biomass pod yield and harvest index (HI) were measured. Biomass, pod yield
and HI of peanuts receiving organic fertilizer were not different from the chemical fertilizer application treatment.

Moreover, the rate of 700 and 1400 kg/Rai organic treatments were found to have the same pod yield with chemical
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treatment in all peanut genotypes. In addition, the response of physiological traits CGR LAl and SCMR were not

significantly different with the difference in fertilizer treatments. The six peanut varieties in this study are able to be

used in peanut organic production systems. This information could support a peanut production system with organic

practice.

Keywords: crop growth rate, leaf area index, pod yield, biomass, harvest index
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Table 1 Characteristic of organic fertilizer and the soil at 0-60 cm depth before starting the experiment

Soil sample
Characteristic Organic fertilizer

0-15cm 15-30 cm 30-45cm 45-60 cm
pH: 1:1 H O 7.81 7.09 7.17 7.06 6.34
EC: 1:5 H O (dS/m) 6.45 0.05 0.05 0.03 0.02
Organic matter (%) 17.48 0.55 0.52 0.42 0.36
Total N (%) 0.87 0.024 0.023 0.018 0.015
Total P (mg/kg) 0.353 (%) 138.23 118.49 94.35 68.02
Total K (mg/kg) 1.034 (%) 253.69 248.99 244 .30 277.18
Available P (mg/kg) - 49.26 46.63 27.21 11.85
Exchangeable K (mg/kg) - 65.84 77.06 39.99 25.36
CEC (c mol/kg) - 2.14 1.80 2.32 1.85
% sand (2.0-0.05 mm) - 89.93 89.78 83.86 81.00
% silt (0.05-0.002 mm) - 7.78 8.00 12.00 12.14
% clay (<0.002 mm) - 2.29 2.22 4.14 6.08
CIN ratio 11.65 - - - -
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Table 2 Mean squares from analysis of variance for biomass, yield, harvest index (HI) at harvest with different fertilizers

of 6 peanut varieties

Source of variation DF Biomass Yield Harvest index
Replication (R) 3 90685 925 0.00309
Fertilizer (F) 4 62625 ns 17438 * 0.00544 ns
Error R*F 12 71302 3582 0.00580
Varieties (V) 5 157985 * 296158 ** 0.12712 **
F*v 20 76748 ns 7041 ns 0.01086 **
Error R*F*V 75 65620 7524 0.00418
Total 119

DF = degree of freedom, * Significant at p < 0.05,** Significant at p < 0.01,ns not significant
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Table 3 Biomass, pod yield and harvest index (HI) at harvest with different fertilizers of 6 peanut varieties

Fertilizers Biomass (kg/rai) Pod yield (kg/rai) HI
no fertilizer 1117.2 341 |c 0.305
chemical fertilizer 25 kg/rai 1152.2 385 | ab 0.331
Organic fertilizer 350 kg/rai 1166.1 355 | bc 0.309
Organic fertilizer 700 kg/rai 1253.3 407 | a 0.339
Organic fertilizer 1400 kg/rai 1194.2 390 | ab 0.330
F-test ns * ns

Varieties
ICG 397 1155.3 | b 368 | b 0.323 | bc
ICG 14170 1077.3 | b 268 | c 0.255 | d
ICG 15042 1190.3 | ab 325|b 0.285 | cd
KS 2 1216.4 | ab 317 | bc 0.268 | d
KKU 60 1322.3 | a 613 | a 0473 | a
KS 1 1098.0 | b 363 | b 0.333 | b
F-test * - ok

Mean in the same column with the same letters are not significantly different by Least Significant Difference (LSD) (at

p < 0.05). * Significant at p < 0.05,** Significant at p < 0.01,ns not significant
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Figure 1

Pod yield, biomass and harvest index (HI) at harvest with different fertilizers of each peanut varieties LA/
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Table 4 crop growth rate (CGR; g/day), leaf area index (LAI) and SPAD chlorophyll meter reading (SCMR) during crop

season periods with different fertilizers of six peanut varieties

Physiologi- Date Fertilizers F-test
cal traits no chemical fer. | Organic fer. | Organic fer. | Organic fer.
fertilizer 25 kg/rai 350 kg/rai 700 kg/rai 1400 kg/rai

15-30 DAP 3.63 3.83 3.05 3.85 3.89 ns

30-45 DAP 10.93 11.03 11.23 12.40 12.22 ns

CGR 45-60 DAP 6.39 7.90 5.96 7.32 7.57 ns
60-75 DAP 7.7 6.52 6.94 6.23 8.06 ns

75-90 DAP 6.11 5.07 6.81 6.04 6.99 ns

15 DAP 0.192 0.189 0.190 0.187 0.196 ns

30 DAP 1.190 1.175 1.167 1.195 1.315 ns

45 DAP 2629 b 2.688 ab 2.566 b 2970 a 2977 a *

HAl 60 DAP 3.644 3.897 3.740 3.691 3.706 ns
75 DAP 4.273 4.206 4.405 4.524 4.700 ns

90 DAP 4.132 4.059 4.362 4.528 4.690 ns

15 DAP 39.65 38.29 39.21 38.85 39.09 ns

30 DAP 40.00 41.03 40.01 41.04 40.51 ns

45 DAP 38.23 37.34 38.48 38.51 38.47 ns

SCMR

60 DAP 37.21 36.96 36.83 36.49 36.31 ns

75 DAP 39.53 40.07 39.63 38.82 39.10 ns

90 DAP 36.94 36.79 37.02 36.44 37.23 ns

Mean in the same row with the same letters are not significantly different by Least Significant Difference (LSD) (at p

< 0.05) * Significant at p < 0.05,** Significant at p < 0.01,ns not significant
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crop growth rate (CGR) of each peanut genotype with different fertilizer applications during crop season

periods.
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Figure 3 Leaf area index (LAI) of each peanut genotype with different fertilizer applications during crop season periods.
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