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Abstract

This study focused on the effect of photosynthesis source on production and
accumulation of aromatic compound namely 2-acetyl-1-pyrroline (2AP) in rice cv. Khao Dawk
Mali 105. In addition the relationship between 2AP concentration in rice leaves and grains with
other photosynthate substances e.g. total soluble sugar, starch and chlorophyll content was also
determined. Three field experiments were conducted in order to fulfill the objectives. The first
experiment was conducted during 2002 growing season in order to determine the effect of
photosynthesis sources and water management on partitioning of photosynthate during grain
filling period. Design of experiment was split plot design in RCB with 3 replications. Main plot
was water management regime i.e. irrigated and rainfed plot. Subplot was the control of
photosynthesis sources. Second and third experiments were conducted during 2003 growing
season. Effects of controlled photosynthesis sources on 2AP production in leaves and grains were
determined in the second experiment using randomized complete block design (RCB) with 3

replications. Third experiment was focused on studying of relationship between photosynthesis



and 2AP production iﬁ leaves and leaves sheath of rice seedlings. Light control treatments layout
in completely randomized design (CRD) with 3 replications was used. All three experiments were
conducted at experimental field of the Faculty of Agriculture, Chiang Mai University.

Research results of the first experiment reveal that water management produced
significant effect on proline content in leaves and grains. Proline content in leaves was significant
higher under irrigation treatment (106.03 ppm) than that of rainfed treatment (72.22 ppm).
Similarly proline content in grains at milky, soft dough, and hard dough stages were greater in
irrigated plots than that of rainfed plots. In contrast, proline content in grains at harvesting was
found higher in rainfed plots. It was also found that at panicle initiation stage, the total soluble
sugar in both leaves and grains were greater in rainfed plots than those of irrigated plots. The
effect of panicle shading produced greater proline content in both leaves and grains than those of
other controlled photosynthesis treatments i.e. removal of flag leaves, removal of tillers, and
control freatment.

Second experiment results show that controlled photosynthesis treatments did not have
significant effect on 2AP content in both leaves and stem in which 2AP content were 3.92 ppm
and 1.25 ppm, respectively. In contrast, the greatest 2AP content in grains was found under
panicle shading treatment at heading (1.20 ppm) and hard dough stage (3.33 ppm). At soft dough
stage, the 2AP in grains was found highest under leaves removal treatment which was 2.36 ppm.
In addition, panicle shading treatment also produced greatest total soluble sugar content in leaves
which was 17.72 mg/g dry weight. Leaves removal treatment caused the lowest amount of total
soluble sugar content in grains which was 11.23 mg/g dry weight and chlorophyll in leaves (33.77
mg/g dry weight).

The third experiment results demonstrate that 2AP content in leaves and leaves sheath
was lowest (1.12 ppm) when rice was grown in the dark condition for 20 days while compared
with rice grown in normal condition (3.51 ppm). However, after taking rice plant which was
grown in the dark condition for 20 days to the normal growing condition (full sunlight), 2AP
content in leaves and leaves sheath was increased almost double (7.33 ppm) when compared to
that of rice grown in normal condition (4.20ppm).

It can conclude that water stress which was introduced either flood or drought condition

have a significant effect on proline content in both leaves and grains of rice. Even though proline



is the pre-cursor in 2AP production, however, the direct relationship between proline and 2AP
could not be found. Water management regimes were also found having significant effect on total
soluble sugar and starch production in rice. When photosynthesis source of rice plants were
controlled by leaves removal, 1,000 seeds weight and number of fertile grains were reduced.
There was strong evidence from results of this study which indicated that 2AP content in rice

grains can be translocated from leaves or produced in the grains it self or both.



