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ABSTRACT

Purple rice production often suffers from low yield and poor quality from low intensity
of the purple pigment of seed coat. Anthocyanin, the primary pigment in purple rice, is a major
source of antioxidants with nutritional and pharmaceutical properties. While purple rice with
more intense color of the pericarp fetches higher price than the rice with pale pigmentation, it is
as yet unknow how visible intensity of the pigment and anthocyanin concentration are related.
Better understanding of the interaction effect of genotype and environment on purple rice will
help in the management of purple rice cultivation for maximum qualitative as well as quantitative
productivity. Nitrogen fertilizer and water are two management factors most often found to affect
rice yield and quality. This research, carried out in three experiments, evaluated yield, visual
intensity of the pericarp color and anthocyanin content of local purple glutinous rice varieties
grown under different nitrogen and water conditions at Division of Agronomy, Plant Science and
Natural Resources Department, Faculty of Agriculture, Chiang Mai University.

Experiment 1 evaluated yield, visual intensity of the pericarp color and anthocyanin
content in 22 purple rice varieties (17 wetland varieties, 5 upland varieties) grown under 2 water

conditions (aerobic and submerged). The experiment was conducted in three replications. The



data recorded were agronomic characters, yield and yield components. Samples of grain were
dehusked and the intensity of pericarp pigmentation was determined by visual observation in the
scale from 1 (weakness) to 4 (darkest) and anthocyanin content by pH differential method.
Interaction effects of genotype and water regime were significant on seed yield (p < 0.01), visual
intensity of pigmentation (p < 0.05) and anthocyanin concentration (p < 0.01). Water regime had
little effect of seed yield of most purple rice varieties, except two wetland varieties (K7677 and
K89057) which produced seed yield of more than 1,000 g/m2 when grown on submerged soil
compared with yield of 533 - 716 g/m2 on aerobic soil. Visual evaluation found all 22 rice
varieties to be pigmented. Water regime had no effect on visually judged pigmentation in half of
the varieties, while the other halves of the varieties were seen to have more intense pigmentation
when grown on aerobic soil. Anthocyanin concentration did not correlate with the scale of
visually judged pigmentation (r = 0.099, not significant at p < 0.05), and varied much more
widely among the rice varieties (range 0.5 — 58.9 mg/100g; CV 116.5%) than the visually
observed intensity of pigmentation (range 2 — 3; CV 8.4%). Water regime had no effect on
anthocyanin concentration in of the varieties, but in 4 varieties anthocyanin concentration was
significantly higher when grown in submerged than in aerobic soil, while in one variety
aerobically grown rice had almost twice as high the concentration of anthocyanin as wetland
grown rice.

Experiment 2 determined effects of nitrogen levels on yield, visual intensity of
pigmentation and anthocyanin content in a purple glutinous rice variety. The variety Kum Doi
Saket (KDK) was grown under 5 levels of nitrogen (N) fertilizer, 50 (N50), 100 (N100), 150
(N150), 200 (N200) and250 (N250) mg N/kg soil. The N fertilizer was applied as urea (46% N).
Seedlings were planted on Sansai soil series in pots, 5 seedlings per pot in 3 replications.
Nitrogen fertilizer was applied 4 times at 0, 30, 60 and 90 days after planting. The data recorded
were as in experiment 1. The chemical analysis also included nitrogen concentration in the straw
and grain by Kjeldahl method. Increasing N level from N50 to N250 increased number of
tillering, yield, nitrogen content of the straw and brown rice. However, there was no significant
effect of N on the anthocyanin content in brown rice.

Experiment 3 determined effects of nitrogen levels and water management on grain yield

and anthocyanin content in the grain of two purple glutinous rice varieties grown under 2 levels of



nitrogen (N) and 2 water regimes. Two purple glutinous rice varieties, KDK and CMU122, were
grown on Sansai soil in a pot experiment. Two levels of N fertilizer, 70 (N70, low N) and 210
(N210, high N) mg N/kg soil, and 2 water regimes (submerged and aerobic) were applied.
Increasing N from N70 to N210 increased grain yield in both varieties. In KDK, high N in
submerged soil had twice grain yield higher than in low N, while grain yield response to N was
much lower in aerobic soil. In CMU122, high N rate had about twice grain yield higher than low
N in both water conditions. The interaction between variety and nitrogen were also affected on
purple pericarp color, such as in KDK have more intense color of the pericarp than CMU122 and
N210 have more increasing intense color of the pericarp than N 70 in both varieties. Increasing
nitrogen depressed anthocyanin content in rice grain in KDK, while slightly increasing in
CMU122. Under aerobic condition of KDK variety, it was found the positive correlation between
total nitrogen content in straw and the anthocyanin content in brown rice (r=0.81, P <0.05),
while the negative correlation was found between total nitrogen content in brown rice and
anthocyanin content in brown rice (r = 0.8 1, P <0.0 5).There was also the positive correlation
between total nitrogen content in brown rice and anthocyanin content in brown rice (r = 0.71, P
<0.05) in aerobic condition of CMU122.

This study has shown that potential nutritive and pharmaceutical value of purple rice
from anthocyanin was not predictable by visual pigmentation rating. Differential responses to N
and water among the varieties in their seed yield, visual rating of pigmentation and anthocyanin
concentration should always be considered in both production and genetic improvement of purple

rice.



