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Growth suppression of rice caused by water drainage
during fallow season in the tropics
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Objectives

Intensive rice ecosystems producing two crops of rice per year are important agricultural improvements that
increase rice yield in tropical areas. In a long-term rice cultivation experiment at the International Rice Research
Institute (IRRI), water drainage during the fallow season suppressed the growth of paddy rice. In this study, the

mechanisms underlying this suppression were analyzed.

Results

Research was conducted on four subplots within the research site. At the WO plot, the field was not supplied
with irrigation water, while at W1 plot, the field was flooded throughout the fallow season. In SO subplot, all rice
straw was removed from the field after harvesting crops of the previous season, whereas in S1 subplot, rice straw
was left on the field, and was incorporated into the soil one month before transplanting. In the latter field, 50
kg/ha of nitrogen (N) was applied irrespective of season; neither phosphorus (P) nor potassium (K) was applied.

The growth suppression that was observed during both the wet and dry seasons became more prominent in the
WOSO plots (Fig. 1). This tendency was same as those in 2001 wet season (WS), 2002 dry season (DS), and
2002WS (data not shown). The rice yields in the WOSO plot were significantly lower than those of the other plots
indicating that growth suppression during the early stages of cultivation at the WOSO plots lead to the decrease in
yield of rice (Fig. 2). Phosphorus content in the growth-suppressed rice (WOSO plot) was lower than that of the
rice not subjected to growth suppression (Fig. 3a) suggesting that suppression of rice growth was caused by
phosphorus deficiency in the plants. From the data for the growth-suppressed plots, the P deficiency of growth-
inhibited rice was associated with a small amount of available P due to the low Fe(II) content in the soil (Fig. 3b)
and/or the high soil pH (Fig. 3c).
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Fig. 1. Changes in dry weight (2001 wet season). Symbols with differing letters denote significant differences at
the 5% level. (Same as below)
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Fig. 2. Grain yield. The colors for each plot are as given in the legend for Fig. 1.
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Fig. 3a. Changes in P content in leaves. ~ Fig. 3b. Changes in Fe (II) content in soil. ~ Fig. 3c. Changes in pH levels.
Vertical bars indicate standard deviation (same as above).
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