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ABSTRACT
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In actual production, crop yield obtained is generally lower than what would be
attainable as the crop always faces with some kinds of stress. The magnitude of this yield gap
will indicate the chance of raising the actual yield level, and if the causes are known
appropriate strategies for yield improvement could be determined. Previous yield gap
analyses often used crop yield at a research station as attainable yield and taking observed
yield from survey data or reported statistics. These yield gap estimates faced a lot of
criticisms on their accuracy. Currently, crop growth models are available that can provide a
good e stimate o f attainable yield from model simulation, and also can be used to identify
certain causes of yield gap. The aim of this study was to evaluate the effectiveness the CSM-
CROPGRO-Peanut model in estimating yield gap of peanut in a production area and
identifying the associated causes.

A peanut production area in Udon Thani province in Northeast Thailand was selected
for this study. An initial survey was done to understand the production system and farmers’
practices in the area. In the dry season, peanut is grown in paddy fields with irrigation in two
soil series, while the rainy season crop is grown in upland areas without irrigation in three soil
series. The area was, thus, divided into 5 zones or “basic simulation units” based on planting
season and soil type. In each unit, 9 fields were harvested to determine biomass and pod yield,
each with 4 samples of 4 rows x 4 m long. The average yield over these 9 fields was used to
represent the actual yield of that unit. For each basic unit, yields of 6 released cultivars were
simulated at different planting dates within a possible range, and over different plant
populations, using the CSM-CROPGRO-Peanut model with soil and climatic data collected at
the site and genetic c oefficients o f the peanut cultivars from other studies. The maximum
yield from all combinations of cultivars x planting dates x plant populations was taken as the
attainable yield of that particular basic unit, and yield gap was then calculated for each basic

unit.
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Yield gaps of all units were considerably large, averaging 2,487 kg ha in the rainy
season and 1,573 kg ha” in the dry season. Within a basic unit, observed yields from
individual fields also varied considerably. From field observations, the main factor reducing
peanut yield in the dry season was water deficit, while water stagnation due to poor soil
preparation was the major limiting factor in the rainy season. Sensitivity analysis by model
simulation also indicated that inappropriate peanut cultivar, planting date and plant population
were also causes of yield gaps in both seasons, accounting for a yield reduction of 29 % in the
dry season and 21 % in the rainy season. Deficiencies of certain nutrients, particularly
calcium and phosphorus, might be a constraint in the rainy season, but this could not be
determined in this study and needs to be confirmed in a field experiment. It was concluded
that the CSM-CROPGRO-Peanut model could effectively be used in estimating yield gaps

and identifying associate causes, and can be applied in other sites.



