ar L ﬂ. = ar 3 ars L] G:' £
ﬂﬂiﬂ%&ﬁﬂgﬁ?ﬂﬂgﬂﬂﬁugifﬁﬁlﬂﬂﬂﬂbﬂﬁ]ﬂ']‘ﬁ&lﬁﬂﬂ?’ﬂ%ﬂEﬁﬂ\i&ﬁ%ﬂ%ﬂ\‘lﬁlﬂﬁu

Soil Fertility Conservation for Sustainable Field Maize Production
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ABSTRACT

Experiments on various cropping systems, were conducted at Nakhon Sawan Field
Crop Research Centre in 1981-2002 to evaluate soil fertility with 3 cropping systems namely
maize-sorghum, maize-mungbean and maize-lab lab were the first factors. The kind of
fertilizers namely non-fertilized, chemical fertilizer with 10-5-5 kg N-P,O-KO /rai and chicken
manure plus chemical fertlizer were other factors. The design was 3 x 4 factorial in RCB, and
it was shown that average maize yield {maize-sorghum) was 187 kg/rai from 19399-2002;
decreased 56 % when was compared with that was 425 kg/rai from 1981-1985. Application
of chicken manure at the rate of 1 ton / rai / year for the last 13 years improved soil fertility
and increased maize vield. Average maize yield was 727 kg/rai from 1990-2002 in the plot
with chicken manure application was 86 % higher than non fertilizer application that was
391 kg/rai. Growing legume into the cropping systems also improved soil fertility and
increased yield of main crops. An appropriate cropping systems namely maize-mungbean
with a recommended rate of fertilizer application resulted in a higher marginal rate of return
compared to this same systemn with chicken manure application. However, the latter
improved more soil fertility than the previous systems. So farmers should grow
maize-mungbean instead of maize-sorghum with either feriilizer application at the

recommended rate or chicken manure at rate of 1 ton / rai / year.

Key words: soil fertility, fertilizer, chicken manure, cropping systems, maize, sorghum,

mungbean
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Table 1. Soil analysis of soil fertility conservation plots for maize production at NSFCRC in

1990-2002
Organic matter (OM)  Available P Exchangeable K
Treatment

(%) {ppm) (ppm)
1. No fertilizer 213 d 030 ¢ 790 ¢
2. Chemical fertilizer 230 ¢ 180 b 840 ¢
3. Chicken manure 247 b 300 Db 152 b
4. Chemial fert.+chicken manure 290 a 870 a 173 a

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

the 5 % level by DMRT.
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Table 2. Maize grain vield of soil fertility conservation plots for maize production at NSFCRC

in 1981-2002
Maize grain yield (kg/rai) Increase/decrease (+/-)
Treatment
1981-1985 1989-2002 (%)
Maize - sorghum (no fertilizer) 187 -56
Maize - sorghum (with fertilizer) 577 -6
Maize - mungbean (no fertilizer) 312 -37
Maize - mungbean (with fertilizer) 705 +17

Note : NSFCRC = Nakhon Sawan Field Crops Research Centre

Table 3. Maize grain yield of soil fertility conservation plots for maize production at NSFCRC

in 2000-2002
Maize vield in cropping systems {kg/rai
Fertilization y ppIng =y (kg/ral Average
Maize-sorghum Maize-mungbean Maize-lab lab

1. No fertilizer 276 ¢ 413 ¢ 485 ¢ 391
2. Chemical fertilizer 644 b 763 b 786 ab 731

{10-5-5 kg N_ons_Kzo /rai)
3. Chicken manure 645 b 750 b 786 ab 727

(1 ton/raifyear)
4. Chemcial fert+chicken manure742 a 841 a 822 a 802

Average 577

692 720

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

the 5 % level by DMRT.
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Table 4. Maize grain yield of soil fertility conservation plots for maize production at NSFCRC

in 1999-2002
Maize vield in cropping systems (kg/rai)
Fertilization Average
Maize-sorghum Maize-mungbean Maize-lab lab
1. No fertilizer 187 ¢ 312 d 417 ¢ 305
2. Chemical fertitizer 577 b 705 ¢ 772 ab 685
(10-5-5 Nszos—KQO kg/rai)
3. Chicken manure 633 b 742 be 792 ab 722
(1 ton/rai/year)
4. Chemcial fert.+chicken manure712 a 824 a 804 a 780
Average 527 646 696

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

5 9% level by DMRT.
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Table 5. Economic return from soil fertility conservation plots for maize production at

NSFCRC in 1999-2002

Maize-sorghum

Maize-mungbean

ltem Chemial
(per rai) No fert. Chem. Chem. fert. Chicken fert+

fert. manure chicken

rmanure

Maize grain yield (kg) 187-195 270-577 169-705 171-742 173-824
Total income 1314 2926 4021 4169 4473
- Cost for planting mungbean 0 0 306 306 306
- Cost for fertilization 0 350 350 550 900
Total variable cost vary (baht) 0 350 656 856 1206
Net benefit (baht) 1314 2576 3365 3313 3261

MRR (%) 361 258 D D

MRR of maize-sorghum {no fertilizer) to maize mungbean (with chemical fertilizer) = 313 %

MRR of maize-sorghum (no fertilizer) to maize mungbean (with chicken manure) = 234 %

Maize price - harvest = 3.48 baht/kg, Mungbean price = 9.28 baht/kg, and sorghum price = 265 baht/kg

Chemical fertilizer cost + transportation + application cost = 350 baht /rai

Chicken manure cost + transpartation + application cost = 550 baht /rai

Net benefit

Marginal Rate of Return (MRR) =

x 100 %

D = dominate treatement

Total variable cost
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Figure 1. Average monthly rainfall (mm) at NSWFCRC during 1990-2002 and 1999-2002
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