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Abstract

This study aimed to assess the effect of different fertilizer management on yield and yield component
in two rice varieties, Khao Dawk Mali 105 and Kum Bangpra. Split-plot design with three replications was
conducted for this study. Fertilizer management was assigned to the main plots, while rice varieties were
allocated to the subplots. Ten different fertilizer management practices were employed, each designated as
follows: T1) no fertilizer, T2) chemical fertilizers, T3) 500 kg./rai cow manure, T4) 1,000 kg./rai cow manure, T5)
150 kg./rai poultry manure, T6) 300 kg./rai poultry manure, T7) 500 kg./rai cow manure + 150 kg./rai poultry
manure, T8) 500 kg./rai green manure + cow manure, T9) 150 kg./rai green manure + poultry manure, and T10)
green manure + 250 kg./rai cow manure + 75 keg./rai poultry manure. The results indicated varying responses to
fertilizer management between the local rice varieties. KDML105 tended to exhibit a stronger response to organic
fertilizer compared to KBP. Following treatment with 150 and 300 kg./rai of caw manure, yields of KDML105
increased by 14-16% compared to chemical fertilizer application while yields remained lower in KBP variety.
However, after applying green manure combined with cow manure of 250 ke./rai and poultry manure of 75
ke./rai, the result showed a significant increase in KBP vyield, up to 24% compared to chemical fertilizer
application. Therefore, organic fertilizers with lower nutrient application rates often yield similar results to those
achieved under adequate chemical fertilizer application.
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a¥remie audssvosiiug fadudwiinsgaenoimsuasndeudesinoimseing 1 167 (Sanchez-Reinoso et al,
2019) vndiUTasmemsLfisawe azannsaiiunisiadeudisasemsludusdlutiaduiundnldd (Zhang et
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Table 1 Levels of nitrogen, phosphorus, potassium, pH, and organic matter (OM) before and after fertilizer application

Nitrogen (%) Phosphorus (mg/kg) Potassium (mg/kg) OM (%)
Fertilizer management Low Medium  High Low Medium High Very high Low Medium High pH Low Medium High
(0.05-0.09) (0.10-0.14) >0.14 (3-10) (11-25) (26-45) >45 (31-60) (61-90) >90 (0.6-1.5) (1.6-3.5) >3.5
Pre planting Low Medium Low 6 Low
T1 Low Low Low 6 Low
T2 Medium Medium Low 6 Low
T3 Low Medium Low 6 Medium
Ta Medium High Low 6 High
T5 Low High Low 6 High
T6 Low Very high Low 6 Medium
T7 Low Very high Low 6 High
T8 Medium High Low 6 Medium
T9 Medium Very high Low 6 Medium
T10 Medium High Low 6 Medium

T1=no fertilizer, T2=chemical fertilizers, T3=cow manure 500 kg./rai, Td=cow manure 1,000 ke./rai, T5=chicken 150 kg./rai, T6=poultry manure 300 kg./rai, T7T=cow
manure 500 kg./rai+ chicken 150 kg./rai, T8=green manure + cow manure 500 kg./rai, T9=green manure + chicken 150 kg./rai, T10=green manure + cow manure 250
ke./rai + chicken 75 kg./rai.
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Table 2 Effect of organic fertilizer management on flowering date and plant height of panicles per plant of KDML105 and KBP rice varieties

Treatments (T)/Varieties Flowering date Plant height (cm)
v) Varieties Varieties
Mean Mean

KDML105 KBP KDML105 KBP
T1 94.3 Ba 92.0 Aa 93.2 113.27 Da 114.18 Fa 113.72
T2 94.0 Ba 92.0 Aa 93.0 116.13 CDa 128.57 ABb 122.35
T3 115.3 Aa 91.3 Ab 103.3 118.93 BCb 128.13 BCa 123.53
T4 95.0 Ba 90.3 Ab 92.7 124.60 ABa 125.13 BCDa 124.87
T5 95.7 Ba 91.7 Ab 93.7 127.27 Aa 131.33 Aa 129.30
T6 96.3 Ba 93.3 Ab 94.8 119.60 BCa 119.67 DEFa 119.63
T7 95.0 Ba 92.3 Ab 93.7 116.60 CDa 118.47 EFa 117.53
T8 97.3 Ba 92.7 Ab 95.0 117.87 CDa 122.27 CDEa 120.07
T9 95.3 Ba 90.3 Ab 92.8 126.67 Aa 127.60 BCa 127.13
T10 94.3 Ba 92.0 Aa 93.2 127.13 Ab 133.00 Aa 130.07
Mean 97.3 91.8 120.81 124.83
CV (%)™ 3.08 3.57
CV (%)? 1.49 2.03
F-test LSD (0.05) LSD (0.05)
T x* 3.53 xx 5.3249
Vv ** 0.76 ** 1.3419
TV *x %
TxV (same level of treatment) 2.4 4.2435
TxV (different levels of treatment) 391 6.1121

/! = (replication x treatment), /2 = (replication x treatment x variety). ** mean significant at P<0.01. Different upper-case and lower-case letters are indicated to mean different
within a column and raw, respectively. T1=no fertilizer, T2=chemical fertilizers, T3=cow manure 500 kg./rai, Td=cow manure 1,000 kg./rai, T5=chicken 150 kg./rai, T6é=poultry
manure 300 kg./rai, T7=cow manure 500 kg./rai+ chicken 150 kg./rai, T8=green manure + cow manure 500 kg./rai, T9=green manure + chicken 150 kg./rai, T10=green manure +

cow manure 250 kg./rai + chicken 75 kg./rai.
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Table 3 Effect of organic fertilizer management on the number of tiller per plant and number of panicles per plant of KDML105 and KBP rice varieties

Number of tiller/ plant Number of panicle/ plant

Treatment (T)/Varieties (V) Varieties Varieties

Mean Mean

KDML105 KBP KDML105 KBP

T1 5.26 DEa 3.06 Eb 4.16 4.13 Ea 3.06 Ab 3.60
T2 5.46 DEa 4.93 BCa 5.20 4.86 DEa 4.73 Aa 4.80
T3 5.06 Ea 4.73 BCa 4.90 4.80 DEa 4.26 Aa 4.53
T4 6.40 BCa 4.40 CDb 5.40 6.00 ABCa 3.60 Ab 4.80
T5 7.40 Aa 5.20 Bb 6.30 7.00 Aa 4.66 Ab 5.83
T6 7.00 ABa 3.73 DEb 5.36 6.53 ABa 3.53 Ab 5.03
T7 5.60 DEa 4.73 BCb 5.16 5.53 BCDa 3.60 Ab 4.56
T8 5.93 CDa 4.66 BCb 5.30 5.06 CDEa 3.73 Ab 4.40
T9 6.53 BCa 5.13 BCa 5.83 5.13 CDEa 3.86 Ab 4.50
T10 5.60 DEa 6.20 Aa 5.90 5.53 BCDa 5.20 Aa 5.36
Mean 6.02 4.67 5.45 4.02
CV (%) 8.38 15.15
CV (%)? 8.55 11.26
F-test LSD (0.05) LSD (0.05)
T ** 0.5446 ** 0.8714
Vv ** 0.2464 ** 0.2877
TV *% *x
TxV (same level of treatment) 0.7793 0.9098
TxV (different levels of treatment) 0.7747 1.0831

I = (replication*treatment), /2 = (replication*treatment*variety). ** mean significant at P<0.01. Different upper-case and lower-case letters are indicated to mean different
within a column and raw, respectively. T1=no fertilizer, T2=chemical fertilizers, T3=cow manure 500 kg./rai, Td=cow manure 1,000 kg./rai, T5=chicken 150 kg./rai, T6=poultry
manure 300 kg./rai, T7=cow manure 500 kg./rai+ chicken 150 kg./rai, T8=green manure + cow manure 500 kg./rai, T9=green manure + chicken 150 kg./rai, T10=green manure

+ cow manure 250 kg./rai + chicken 75 kg./rai.
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Table 4 Effect of organic fertilizer management on number of spikelets per panicle, percentage of seed set and grain weight per plant of KDML105 and KBP

rice varieties

Number of spikelet/panicle Percentage of seed set Grain weight/ plant (g.)

Treatments
(TYVarieties (V) Varieties Mean Varieties Mean Varieties Mean

KDML105 KBP KDML105 KBP KDML105 KBP
T1 80.86 Ca 90.06 Ca 85.46 83.35 BCa 81.90 Ca 82.62 12.58 Ea 6.68 Ca 9.63
T2 123.00 Aa 123.00 Aa 123.00 90.77 Aa 90.67 ABa 90.72 23.95 BCa 18.79 Ba 21.37
T3 90.46 Cb 114.66 ABa 102.56 88.00 ABa 91.29 ABa 89.64 15.19 DEa 11.02 Ca 13.11
T4 90.20 Cb 123.93 Aa 107.06 88.17 ABb 95.47 Aa 91.82 19.36 CDa 9.05 Cb 14.21
T5 97.26 BbC 124.26 Aa 110.76 90.20 ABa 93.16 ABa 91.68 29.38 Aa 16.82 Bb 23.1
T6 86.73 Ca 97.26 BCa 92.00 80.56 Ca 86.72 Bb 83.64 28.58 ABa 11.20 Cb 19.89
T7 86.93 Ca 97.86 BCa 92.40 81.02 Cb 89.63 ABa 85.32 16.05 DEa 9.87 Cb 12.96
T8 92.40 BCa 98.20 BCa 95.30 89.27 ABa 87.02 Ba 88.15 27.77 ABa 10.84 Cb 19.3
T9 93.80 BCb 111.33 ABb 102.56 88.28 ABa 89.04 ABa 88.66 2397 BCa 9.54 Cb 16.75
T10 114.33 ABa 128.00 Aa 121.16 86.24 ABCa 89.11 ABa 87.67 20.85 Ca 24.69 Aa 22.77
Mean 92.55 109.51 86.58 89.4 21.77 12.85
Vv (%) 13.22 5.39 13.26
Qv (%)? 11.58 3.54 18.73
F-test LSD (0.05) LSD (0.05) LSD (0.05)
T ** 16.554 x* 5.75 x* 2.785
\Y ** 6.4391 ** 1.677 ** 1.746
TSV *% > >
TxV (same level of treatment) 20.362 5.303 5.523
TxV (different levels of treatment) 21.94 6.864 4.797

1 = (replication*treatment), /2 = (replication*treatment*variety). ** mean significant at P<0.01. Different upper-case and lower-case letters are indicated to mean different within a
column and raw, respectively. T1=no fertilizer, T2=chemical fertilizers, T3=cow manure 500 kg./rai, Td=cow manure 1,000 kg./rai, T5=chicken 150 kg./rai, T6=poultry manure 300 kg./rai,
T7=cow manure 500 kg./rai+ chicken 150 kg./rai, T8=green manure + cow manure 500 kg./rai, T9=green manure + chicken 150 kg./rai, T10=green manure + cow manure 250 kg./rai +

chicken 75 kg./rai.
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Table 5 Correlation coefficient (r) between grain weight per plant and agronomic traits of KDML105 and

KBP rice varieties

KDML105 KBP
Traits
r P-value r P-value

Plant height (cm.) 0.34 0.0685 0.66 0.0001
Number of tillers per plant 0.68 0.0000 0.68 0.0000
Number of panicles per plant 0.61 0.0004 0.69 0.0000
Number of spikelets per panicle 0.27 0.1455 0.53 0.0029
Seed set (%) 0.33 0.0734 0.14 0.4633
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