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Executive summary

Maize is one of the important economic crops in Thailand, and is grown in an extensive area of
1.4 million hectares in the country. There are about 0.6 million hectares of corn production area in
Lop Buri, Nakhon Sawan, Petchabun and Nakhon Ratchasima provinces, which is known to be the
maize-belt of Thailand. Increasing production of maize will generate adequate feed grains for the
animals, supplying adequate nutrition to the people and generating additional income of small

farmers, thus, alleviating poverty and improving standard of living.

It has been well recognized that application of adequate quantities of plant nutrients is the key to
increasing maize production. At present, there are only general recommendations for maize
fertilization. Fertilizer applications by farmers is often dictated by the fertilizer grades available in
the market irrespective of crop needs. This practice leads to the imbalance and inefficient use of
costly fertilizers, which is not only an economic loss to the farmers, but also a concern to the
Government because most of the fertilizer materials is imported. Also, the imbalance use is
causing degradation of the soils due to undue depletion of some essential nutrient elements. Over
use of some nutrients (N and P), which are lost from the soil-crop systems, contribute to increased
load in the streams, rivers and water bodies in the watershed with consequent damaging of water

quality.

Therefore, there is an urgent need to develop site-specific nutrient recommendations (primarily N,
P, and K). These improved, site-specific recommendations must also be suited to the farmer’s
production goals and resources. For any site-specific recommendations, soil testing is an
important tool. However, actual use of soil testing has been very poor in the past due to lack of
supportive research, lack of adequate soil testing capacity and long time taken in shipping,

processing, analyzing the samples, and returning the results to the farmers.
The CERES-Maize model of the Decision Support System for Agrotechnology Transfer (DSSAT)

was used to determine the appropriate nitrogen application for the development of the NPK

fertilizer recommendation system for corn. The suitable rates of phosphorus and potassium

VII



fertilizer were derived from the previous research of Department of Agriculture. Thirty-eight soil
series were found under corn cultivation in the maize-belt area. The ten soil series with the largest
acreage in corn were described and sampled for laboratory analysis whereas all the data of twenty-
eight soil series were obtained from soil survey reports. Thirty years climatic data obtained from
the Department of Meteorology was used to forecast the climatic data of the five-year duration of
1997 to 2001. The experiments were conducted in three locations; Chiang Mai, Khon Kaen and
Suphanburi provinces to obtain plant data used to estimate the genetic coefficients of the two corn
varieties. These coefficients permit adaptation of the CERES-Maize to Thai maize varieties. The
yield prediction of two corn varieties of Suwan 5 and Suwan 3601 were generated in each soil
series in the four provinces with the maximum benefit according to the nutrient level using soil
test kit for nitrogen, phosphorus and potassium (NPK). The optimum planting date was also

recommended by the CERES software.

Kasetsart University has been able to design a simple and inexpensive soil test kit, which employs
rapid methods for the determination of soil NPK at the farmers fields. The soil test kit developed
was tested with the five representative soils of corn production area. The single extraction of NPK
in the soils was developed by doing the correlation study in the pot and tested further in the field.
The comparison of accuracy and reproducibility of the kit was investigated. The kit was found to
be nearly as accurate as the time-consuming collection of samples, sending to a central laboratory,
analysis of the samples, interpretation and returning the results to the sender. The test of NPK is

done by single extraction of the soil and standard color chart is employed for NPK determination.

A field method for soil series identification was also developed and validated in the areas that
under corn cultivation as well as with the use of soil data from the soil survey reports. The Key to
Soil Series developed was published as a plastic laminated book. With this guide book, the users
are able to identify the soils used to produce maize permitting proper recommendations.

The NPK fertilizer recommendation for two corn varieties grown on the important soil series were
tested by the researchers and extension workers. The plot size of 800 m’ was used for each plot
and each variety. The yield under the natural environment or actual yield was compared with the

yield under ideal condition generated from the modeling program. The agreement index was used
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as the criteria for evaluating the predicted and actual yields. The results showed that 8 out of 11
plots which were managed by the researchers had the agreement index of 0.62 and 0.86 for Suwan
5 and Suwan 3601 corn varieties respectively. The three plots which had a low agreement index
was attributed to the late planting of corn and drought period during the corn growth. On the other
hand, the results on the tested plots conducted by the extension workers revealed 24.5-26.3% of 57
plots having the agreement index lower than 0.70. This was attributed to lack of experience and
training of the extension workers to use the fertilizer recommendation system. More training and
advice should be given to the extension workers to use this technology and transfer to the farmers

appropriately.

The transfer of the technology of the process of fertilizer recommendation for corn was done by
the extension workers. It was found that to do the NPK testing and checking the soil series before
making the fertilizer recommendation was a new and different technology for the farmers.
Training and experience is needed by the extension workers and farmers. All of the equipment

used should be simplified.
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