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Effects of Lime and Rates of Compound Chemical Fertilizer

on Promising Large Seed Peanut Lines
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Worayuth Sirichumpan

ABSTRACT

The objective of this study was to investigate the response of large seed promising
lines of peanut to the rates of liming and compound chemical fertilizer. Three replications of
2x3x4 Factorial in Randomized Complete Block was designed in combination with 2
promising lines namely KKFC 4014-2 and KKFC 4008-5, three liming levels at the rate of 0,
100 and 200 kg N~P205—K20/ra§ and four rates of compound chemical fertilizer namely 0,
1.5-4.5-3, 3-9-6 and 6-8-12 kg N~P205~K20/rai. The experiment were conducted at Ban
Wang Tho, Muang district, Khon Kaen province in rainy season 2002 and at Huay Luang,
Kud Chub district, Udon Thani province in dry season 2003. The results were found that
pod dry weight and seed weight of KKFC 4014-2 and KKFC 4008-5 was not significantly
different. Pod dry weights of KKFC 4014-2 were 210 and 444 kg/rai, seed weights were 123
and 297 kg/rai at Ban Wang Tho and at Huay Luang respectively, whereas pod dry weights
of KKFC 4008-5 were 203 and 430 kg/rai, seed weights were 118 and 285 kg/rai respectively.
The effect of liming showed significantly different in pod dry weight and seed weight with
no liming. The rate of liming at 100 kg produced the highest pod dry weights of 237 and 465
kg/rai at Ban Wang Tho and at Huay Luang respectively. While seed weights were 146 and
312 kg/rai respectively. The increase of compound chemical fertilizer rate resulted in increasing
of pod dry weight, seed weight and 100 seed weight which were significantly different in
respect to no ferilizer application. The interaction of line x liming rate, line x chemical
fertilizer rate, liming rate x chemical fertilizer rate, and line x liming rate x chemical fertilizer
rate were not found in pod dry weight and seed weight. The marginal rate return for rate

of liming and of compound chemical fertilizer revealed that liming at 100 kg/rai yielding 317
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and 115 % return comparing with no liming
at Ban Wang Tho and at Huay Luang
respectively. The rate of compound chemical
fertilizer at 3-9-6 kg N—PQOS—KEO/rai was
69 % return comparison to no fertilizer
application at Huay Luang. The yield of both
promising lines. KKFC 4014-2 and KKFC
4008-5 were not significantly different, while
higher economic return by marginal analysis

were obtained in the rate liming at 100 kg/rai.

Key words: peanut. lime, compound

chemical fertilizer
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Rainfall (mm)

Table 1.

Soil chemical propertles analyzed at prior to planting

pH

Location {1:1 H20)

Total N Available P
(%)

Extract (1N NH4OAG)
Bray Il K Ca
{ppm)

{ppm) (ppm}

Ban Wang Tho 49
Huang Laung 4.7

0.020
0.059

34.4
108.3

39.3 100.7

75.1 4029

200 7
180 -
160
140 -
120 -
100
80
60 -
40 -

-20

Planting Ped filling
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Figure 1. Amount and distribution of rainfall at Muang district, Khon Kaen province in 2002
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Table 2. Yield and vield components of peanut grown at Ban Wang Tho, Muang, Khon

Kaen in rainy season 2002,

Treatment Pod dry %Good Seed % Good % Good
weight pod dry weight seed Pod/hill pod/hill
(kg/rai) weight {kg/rai) weight
Line
KKFC 4014-2 210 84.0 123 8486 a 31 a 59.9
KKFC 4008-5 203 834 118 843 b 29b 58.3
F-test NS NS NS * i NS
Lime rate
1. No lime 148 b 750 b 69 b 774 b 31 491 b
2. Lime 100 kg/rai 237 a 874 a 146 a 865 a 29 64.1 a
3. Lime 200 kg/rai 233 a 88.7 a 147 a 894 a 31 64.1 a
F-test sox - o ok NS .
Chemical fertilizer rate
1. No fertilizer 175 b 83.3 99 ¢ 86.7 29 56.3
2. Fertilizer 15-45-3 kg/rai 204 ab 838 119 b 846 28 59.5
3. Fertilizer 3-9-6 kgfral 213 a 85.3 124 ab 829 30 63.3
4. Ferilizer 6-18-12 kgrai 233 a 822 141 a 83.6 33 57.4
F-test o NS bl NS NS NS
Line x Lime rate
F-test NS NS NS NS NS NS
Line x Chem. fertilizer rate
F-test NS NS NS NS NS NS
Lime rate x Chem. fertilizer rate
F-test NS NS NS NS NS NS
Line x Lime rate x Chem. ferlilizer rate
F-test NS NS NS NS NS NS
Mean 206.2 83.7 120.6 84.4 30 59.1
CV (%) 16.6 9.2 18.1 8.0 16.6 17.8

Means followed by a common letter are not significantly different at the 5 % level by DMRT.

NS = non-significant

~ = gignificantly different at 5%
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Table 3. Yield components and days to harvesting of peanut grown at Ban Wang Tho,

Muang. Khon Kaen in rainy season 2002.

Treatment 100 Seed % Shelling Plant dry  Days to
weight (g)  weight (g) days harvesting
Line
KKFC 4014-2 534 50.5 45.0 108
KKFC 4008-5 524 50.1 46.5 108
F-test NS NS NS -
Lime rate
1. No lime 526 36.1 b 52.7 a 108
2. Lime 100 kg/rai 529 571 a 430 b 108
3. Lime 200 kg/rai 532 576 a 415b 108
F-test NS * > -

Chemical feriilizer rate

1. No fertilizer 49 Ob 486 374 b 108
2. Fertilizer 1.5-4.5-3 kg/rai 528 a 50.1 456 a 108
3. Fertilizer 3-9-6 kg/rai 55.0 a 50.7 482 a 108
4. Fertilizer 6-18-12 kg/rai 548 a 51.6 517 a 108
F-test * NS * -

Line x Lime rate

F-test NS NS NS -

Line x Chem. fertilizer rate

F-test NS NS NS -

Lime rate x Chem. fertilizer rate

F-test NS w NS -

Line x Lime rate x Chem. fertilizer rate

F-test NS NS NS -
Mean 529 50.3 45.7 108
CV {%) 9.7 9.1 14.3 -

Means followed by a common letter are not significantly different at the 5 % level by DMRT,

NS = non-significant + = significantly different at 5% « = significantly different at 1%
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Table 4. The interaction of liming rate and chemical fertilizer rate on shelling percentage of

peanut grown at Ban Wang Tho, Muang, Khon Kaen in rainy season 2002.

Treatment Chemical Fertilizer rate (kg N-—P205~K20/rai)

0-0-0 1.5-4.5-3 3-9-6 6-18-12 Mean
1. No lime 291 ¢ 350 be 38 b 417 b 361 b
2. Lime 100 kg/rai 57.7 a 582 a 569 a 557 a 571 a
3. Lime 200 kg/rai 591 a 570a 56.9 a 575 a 576 a
Mean 48.6 a 50.1 a 50.7 a 516 a 50.3 a
CV (%) 9.1

Means followed by a common letter are not significantly different at the 1% by DBMRT.
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Table 5. Yield and yield components of peanut grown at Huay Luang, Kud Chub, Udon
Thani in dry season 2003.

Treatment Pod dry %Good Seed % Good % Good
weight pod dry  weight seed Pod/hill  pod/hill
{kg/rai) weight (kg/rai) weight
Line
KKFC 4014-2 444 95.7 297 95.2 20 848 a
KKFC 4008-5 430 95.8 285 935 19 846 b
F-test NS NS NS NS NS *
Lime rate
1. No lime 415 b 955 270 b 937 19 84.4
2. Lime 100 kg/rai 465 a 95.8 312 a 94.7 20 84.1
3. Lime 200 kg/rai 431 a 95.8 291 ab 94.6 19 85.7
F-test * NS * NS NS NS

Chemical fertilizer rate

1. No fertilizer 394 b 952 b 262 b 955 18b 82.6
2. Fertilizer 15-45-3 kg/raid27 ab 954 ab 283ab 82.0 19b 84.6
3. Fertifizer 3-9-6 kgfrai 458 ab 96.3 a 304 a 94.0 20 ab 859
4. Fertifizer 6-18-12 kgirai 468 a 961 ab 3i16a 95.9 21 a 859
F-test i * * NS * NS

Line x Lime rate

F-test NS NS NS NS NS NS

Line x Chem. fertilizer rate

F-iest NS NS NS NS NS NS

Lime rate x Chem. fertilizer rate

F-test NS NS NS NS NS NS

Line x Lime rate x Chem. fertilizer rate

F-test NS NS NS NS NS NS
Mean 437 95.7 291 94.4 19 84.7
CV {%) 16.2 1.5 18.5 7.3 15.6 6.8

Means followed by a common letter are not significantly different by DMRT.
NS = non-significant = = significantly different at 5%  » = significantly different at 1%
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Table 6. Yield components and days to harvesting of peanut grown at Huay Laung ,
Kud Chub, Udon Thani in dry season 2003.

Treatment 100 Seed % Shelling Plant dry Days io
weight (g) weight (g) days harvesting
Line
KKFC 4014-2 67.1 66.4 34.0 114
KKFC 4008-5 66.3 66.0 36.7 114
F-test NS NS il -
Lime raie
1. No lime 65.8 64.7 b 327b 114
2. Lime 100 kg/rai 67.9 66.9 a 370 a 114
3. Lime 200 kg/rai 66.5 670 a 364 a 114
F-test NS * b "

Chemical fertilizer rate

1. No fertilizer 629 b 65.9 320b 114
2. Fertilizer 1.5-4.5-3 kg/rai 64.3 ab 65.9 34.7 ab 114
3. Fertilizer 3-9-6 kg/rai 700 a 66.1 372 a 114
4. Fertilizer 6-18-12 kg/rai 69.6 a 66.9 376 a 114
F-test * NS o -

Line x Lime rate

F-iest NS NS NS -

Line x Chem. fertilizer rate

F-iest NS NS NS -

Lime rate x Chem. ferlilizer rate

F-test NS NS NS -

Line x Lime rate x Chem. fertilizer rate

F-test NS NS NS -
Mean 66.7 66.2 35.4 -
CV (%) 13.7 4.9 11.2 -

Means followed by a common letter are not significantly different by DMRT.

NS = non-significant = significanfly different at 5%  #* = significantly different at 1%
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Table 7. The marginal rate of return of liming rate and chemical fertilizer rate on peanut

grown at Ban Wang Tho, Muang, Khon Kaen in rainy season 2002.

List No lime Lime {kg/rai} No Fertilizer (kg/rai)

100 20 fertilizer 1.5-45-3 3-0-6 g-18-12
Pod dry weight (kg/rai) 148 237 233 175 204 213 233
Adjusted pod dry weight (kg/rai) 118 190 186 140 163 170 186
Gross field benefit (baht /rai) 1,770 2850 2790 2,100 2445 2550 2,790
Costs that vary (baht /rai) 0 260 520 0 320 520 720
(Lime and labour for liming)
Net benefits (baht /rai) 1,770 2590 2270 2100 2125 2030 2,070
Increase of net benefits (baht /rai) 820 -320 25 -95 40
Marginal rate of return (%) 370 -1230 78 -475 200

Price of dry pod, lime, 18-46-0 fertilizer and 0-0-60 fertilizer were 15.0, 20, 11.5 and 9.0 baht/kg respectively

Table 8. The marginal rate of return of liming rate and chemical fertilizer rate on peanut

grown at Huay Laung, Kud Chub, Udon Thani in dry season 2003.

List No lime Lime (kg/rai) No Fetilizer (kg N-PZOE-Kzo)!rai
100 200 fertilizer 15453 3-96 6-18-12

Pod dry weight (kg/rai) 415 465 431 394 427 458 468

Adjusted pod dry weight (kg/rai) 332 372 345 315 342 366 374

Gross field benefit {baht /rai) 4,648 5208 4830 4410 4788 5124 5,236

Costs that vary (baht /rai) 0 260 520 0 320 520 720

{Lime and labour for liming)

Net benefits (baht /rai) 4,648 4948 4310 4410 4466 4,604 4516

Increase of net benefits (baht /rai} 300 -638 56 138 -88

Marginal rate of return (%) 1150 2454 175 69.0  -440

Price of dry pod, lime, 18-46-0 fertilizer and 0-0-60 fertilizer were 14.0, 2.0, 11.5 and 9.0 baht/kg respectively
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