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Plant Nutrient Management for Increasing Peanut Production Efficiency

gaus Sausin” nomal Saudsena? gnws Fauzin®
Suwapan Ratanarat Kris Ratanapratoom Supaporn Ratanarat
ABSTRACT

Plant nutrient managements to sustain peanut production, grown on acid infertility soils
through chemical and organic fertilizer applications had been carried out in rainy season
during 2000 - 2002. Chemical fertilizer (3-9-6 kg/rai of N-PZOS-KZO) with or without organic
fertilizers namely green manuring crop (Jack bean, Carnavalia sp.) and peanut stover were
applied. Peanut cv. Knon Kaen 60-1 seeds inoculated with rhizobium were planted on Hup
Krapong soil series (Typic Haplustalfs) acid sandy loam soils of Phetchaburi province. Green
manuring crop were planted in early rainy season, harvested at maximum flowering stage and
mulched before peanut planting while peanut stover were mulched on top soils annually after
harvest. First year results revealed that the chemical fertilizer applied alone produced peanut
yield by 46-52% higher than the check and had residual effect on yield increasing by 24-27%
in the following consecutive years. Green manuring crop apparently increased the uptake of
N P K Mg and Zn nutrients in peanut leaves at 50 days after planting. However, significant
yield increased by green manuring crop was not observed. The peanut stover applied annually
after harvest improved remarkedly both soil quality and peanut pod yield in the following years
as compared to the stover removed. Yields increased in the following consecutive years were
considerably related well with the increasing of organic matter, the availability of K, Ca and Mg
nutrients and the decreasing of soil acidity (increasing soil pH) in top soils. These resuilts led
to conclude that peanut longterm yield improvement should begin with the uses of green

manuring crop followed by the uses of chemical fertilizer recommended by the result of soil

v dninfidargy  nawdnisineas 99dng nva. 10900

Office of Senior Experts, Department of Agriculture, Chatuchak, Bangkok. 10900
? guitdmadrmaduisuasiisdunisndn 8.ie 2.0mp5y3 26000

Petchaburi Technical and Production Resources Service Centre, Muang district, Petchaburi province 76000
¥ dmindspRaunilasunsniann1sinens nadsINsinEAs 99aNs M. 10900

Agricultural Production Science Research and Development Office, Department of Agriculture, Chatuchak, Bangkok.10900

300 MsEiTNsInEAs DR 23 atiud 3 fuesu - Funan 2548



analysis. An appropriate chemical fertilizers
may be used only in the first year as a starter.
The combination practices of green
manuring crop with the appropriate usesage
of chemical fertilizer together with the return
of peanut stover at harvest should be
‘recommended for sustainable peanut

production.

Key words : longterm experiment, chemical
fertilizer, green manure, mulching stover,

sandy loam soils, peanut
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Table 1. Effect of chemical fertilizers and green manures on yield components and grain
qualities of peanut grown on Hup Krapong sandy loam soils” ; first year

experiment, 2000

Pod yield Stover yield 100 seed wt. Seed protein Seed fat

Treatment
(kg/rai) (kg/rai) (gm) (%) (%)
Fertilizer (F)
F 198 b 275 b 4891 b 27.22 4599
F 296 a 375 a 5284 a 27.23 43.95
F, 308 a 382 a 5368 a 27.37 4495
Mean 267 344 51.81 27.29 44.96
F-test * * > NS NS
CV (a) (%) 20.7 252 24 38 39
Green manures (C)
C0 271 350 51.68 2713 4538
C, 265 338 51.95 27.44 4455
Mean 267 344 51.81 27.29 44.96
F-test NS NS NS NS NS
CV (b) (%) 6.7 44 50 41 29
FxC NS NS NS NS NS

1/

Soil analysis before experiment ; pH 5.25, OM 0.73 %, avail. P 8.8 ppm, exch. K 75 ppm,
exch. Ca 380 ppm, exch. Mg 36 ppm, extr. S 4.8 ppm, CEC. 12 meqg/100 gm, soil texture
of sandy loam FO = check F1 = fertilizer formula 3-9-6 applied only 1st year F2 = fertilizer
formula 3-9-6 applied annually CO = no green manures applied C1 = green manures

applied before peanut planting.

*

significant

dok

highly significant

H

NS
Means in the same column followed a common by letter are not significantly different at the
5 % level of by DMRT.

not significant

35.9 1flu 29.3 ppm Lﬁaﬁm{[dﬂm,ﬂﬁﬂ%’uﬁm siiRudunsaingu 51993 Mg Tu
uazanavLiiu 28.4 ppm Lilefimsldteafitul fudulowsuanas ognslsfima mslgiend
fi 2 (Table 4) FempaAdpiuNMIMARDITEY Juo  Aadeiu livhidnandndasadndu e
uazAmz (1995) i1 msliduaiifioongnd  Wisuifisuiunsliuediissedadenlulium
\Hunsadadoiuuarmnlaildldmnfiaguiu (Table 2)
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Table 2. Effect of chemical fertilizer, green manure, and peanut stover application on peanut

yield (kg/rai) in the second and third year experiments, 2001 - 2002

C C
Treatment 0 !
S S Diff S S Diff
0 1 1] 1
2™ year
F0 234 b 297 a -63 ** 260 b 289 ab -29 NS
F1 309 a 316 a -7 NS 335 a 417 a -82 **
F2 302 a 353 a -52 * 308 a 298 ab 10 NS
Mean ; F0 = 270, F1 = 344, F2= 315, C0 = 301, C1 = 318, S0 = 291, S1 = 328

F-test ; for F = NS, for C = NS, for S = **, for FxCxS = *

*

significant
b highly significant, NS = not significant
CV (@) =234 %, CV (b) =158 %, CV (c) =98 %

Treatment 0 !
S S Diff S S Diff
0 1 1] 1
3" year
Fo 130 b 161 b -30 NS 143 b 177 ab -34 NS
F1 131 b 231 a -100™ 174 ab 223 a -49 *
F 146 b 264 a -118 ** 231 a 182 a 49 *

Mean; F =183, F = 190, F, = 206, C, = 177, C, =188, S, = 159, S = 206
F-test. for F = NS, for C = NS, for S = **, for FxS = NS, for CxS = *, for FXCxS = *
* = significant, ** = highly significant

CV (a) =306 %, CV (b) =193 %, CV (c) =153 %

F0 = check F1 = fertilizer formula 3-9-6 applied only 1st year
F2 = fertilizer formula 3-9-6 applied annually

C0 = no green manures applied C1 = green manures applied before peanut planting
S = peanut stover removed S = peanut stover returned

0 1
* = significant, ** = highly significant

NS = not significant
Means in the same column followed by a common letter are not significantly different at the
5 % level of by DMRT.

a ] o ol v @
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Table 3. Nutriens uptake in peanut leaves and seeds as affected by chemical fertilizer and

green manure application. first year experiment, 2000

Treatment Nutrient in leaves 1/ (%) Nutrient in seeds 2/ (%)

N P K Mg S Ca Zn P K Mg S

Fertilizer (F)
F, 349b 013b 174 026 019b 092 418b 024b 066b 016b 0.05
F 379a 024a 179 025 021 a 094 497 ab 035a 073a 018a 0.0/5
F, 383a 024a 178 026 021 a 094 587a 037a 074a 018a 004
Mean 370 021 177 026 020 094 501 032 071 017 005
F-test * * NS NS * NS * * * ** NS

CV (a) (%) 23 107 49 46 6.5 7.1 105 43 34 28 13.2

Manures (C)
C, 358b 020 173 024 b 020 096 499 032 072 016 004
C1 383a 022 181 027 a 021 091 503 032 071 017 005
Mean 370 021 177 026 020 094 501 032 071 017 004
F-test * NS NS * NS NS NS NS NS NS NS

CV (b) (%) 46 10.1 40 6.1 7.7 58 189 563 56 5.1 194
FxC NS NS NS NS NS NS NS NS NS NS NS

FO = check F1 = fertilizer formula 3-9-6 applied only 1* year

F2 = fertilizer formula 3-9-6 applied annually

CO = NO green manures applied C1 = green manures applied before peanut planting
* = significant,

** = highly significant

NS = not significant

" young fully expanded leaves sampled at 50 days after planting

? sampled seeds at harvest

Means in the same column, means followed by a common letter are not significantly different

at the 5 % level of by DMRT.
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Table 4. Effect of chemical fertilizer, green manure, and peanut stover applicagion on soil

properties and nutrient concentration in top soils after second year harvest, 2001

Treatments ~pH  Organic matter P K Ca Mg

(%) - (ppm)

Fertilizer (F)

F, 453 0.598 b 34b 89.1 328 7 359 a
F, 446 0.706 a 94 a 87.1 338.9 293 b
F, 4.35 0.663 a 114 a 88.5 320.1 284 b
Mean 445 0.656 8.1 88.2 329.2 31.2
F-test NS * * NS NS *
CV (a) (%) 119 10.2 257 306 222 228
Green manures (C)
C, 4.41 0.634 71 793 3196 303
C, 4.49 0.677 9.0 97.1 338.8 32.1
Mean 4.45 0.656 8.1 882 329.2 31.2
F-test NS - NS NS NS NS NS
CV (b) (%) 8.1 25.1 251 450 392 440
Peanut stover (S) |
S, 4.36 0.589 b 82 609b 2867 b 267D
S, 454 0.723 a 79 1155a 3717 a 357 a
Mean 445 0.656 8.1 882 329.2 31.2
F-test NS b NS > * *
CV (c) (%) 9.2 18.4 247 329 379 449

F0 = check F1 = fertilizer formula 3-9-6 applied only 1* year F2 = fertilizer formula
3-9-6 applied annually

C0 = no green manures applied C1 = green manures applied before peanut planting

S0 = peanut stover removed S1 = peanut stover returned

*

= significant
** = highly significant

NS = not significant

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