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Abstract

This research was aimed to study the effects of shading and water management on the
relationship between amounts of proline, sugar, chlorophyll and the aroma compound (2-acetyl-1-
pyrroline) in leaves and seeds including yield production of rice ¢v. Khao Dawk Mali 105. The
experimental design was split plot in RCB with 3 replications, assigning rainfed and irrigated
water management as main plot. Sub plots were 3 level of shadings: no shading, 50% shading and
75% shading of full natural sun radiation. Shading began at heading stage until harvestiﬁg stage
of rice growing period. The experiment was conducted at the experimental paddy' field,
Department of Agronomy, Faculty of Agriculture, Chiangmai University during August to
September 2002.

Research result indicated that rainfed water management enhanced level of proline in
leaf at panicle initiation stage and decreased at soft dough stage when compared to irrigated water
management. For the study of proline in seed at the heading stage, rainfed water management had

higher proline than irrigated water management. Leaf total soluble sugar of rice under irrigated



water management increased at panicle initiation stage and decreased at milky stage. Water
management and shading had interaction on leaf total soluble sugar at soft dough and
physiological maturity stages. Seed total soluble sugar of rice, grown under rainfed water
management, was high at heading stage. Moreover, irrigated water management increased the
relative amount of 2-acetyl-1-pyrroline in leaf at panicle initiation and soft dough stage. And the
relative amount of 2-acetyl-1-pyrroline in seed at harvesting stage was higher than those of
rainfed water management.

Increasing the level of shading, it resulted to the increase of relative amount of 2-acetyl-
1-pyrroline in seed and leaf proline content at panicle initiation, including leaf chlorophyll
content. But leaf total soluble sugar at milky stage was decreased. This study was also found the
interaction between shading and water management with amounts of proline in leaf and seed,
seed total soluble sugar and relative amount of 2-acetyl-1-pyrroline in leaf at milky stage. But
there were no effects on leaf chiorophyll content at all stages of development except at
physiological maturity stage. In addition, under rainfed water management leaf chlorophyll
content increased during grain filling stage.

Irrigated water management increased percentage of sterile seeds resulting in lower yield
in comparison to rainfed water management, Shading decreased number of seed per panicle and
1,000 seeds weight. Thus it also increased percentage of sterile seeds.

The relationships among the amounts of biochemical substances at each growth stages
under the different shading and water management were found. The relative amount of 2-acetyl-
I-pyrroline in leaf at physiological maturity stage had positive correlation with leaf proline
content at panicle initiation stage. But it had highly negative correlation with leaf total soluble
sugar at milky stage. Moreover, the relative amount of leaf 2-acetyl-1-pyrroline at soft dough and
physiological maturity stage had a positive correlation with leaf total soluble sugar at panicle
initiation and milky stage. The relative amount of seed 2-acetyl-1-pyrroline at physiological
maturity stage had highly positive correlation with leaf chlorophyll at milky and soft dough
stages. Moreover leaf total soluble sugar had highly negative correlation with leaf chlorophyll
content during grain growth. It can be concluded that the relationships among the amount of
biochemical substances occur during only grain filling period, but different times of synthesis.

Many information could not clearly explain in several aspects and it should be studied more.



