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Effects of nitrogen and water managements on yield
and anthocyanin content in two purple glutinous rice varieties
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ABSTRACT: This experiment evaluated grain yield and anthocyanin content in the grain of two purple glutinous
rice varieties grown under two levels of nitrogen (N) fertilizer and two water management conditions. Two purple
glutinous rice varieties, Kum Doi Saket (KDK) and CMU122, were grown in 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 two water regimes, submerged
and aerobic, were applied. The results showed that increasing N from N70 to N210 increased grain yield in both
varieties. In KDK, high N in submerged soil had twice higher grain yield than that with low N while there was only
a slight effect of N on grain yield in aerobic soil. In CMU122, high N rate had about twice higher grain yield than
that with low N in both water conditions. Interactions between varieties of rice and nitrogen also affected the purple
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color in the pericarp of rice grain. Nitrogen also affected anthocyanin content in the rice grain of both varieties.
In KDK, increasing N rate from N70 to N210 decreased anthocyanin content in the rice grain while the response
was different in CMU122, with anthocyanin increasing with the N rate. The intensity of the purple color of the
pericarp was, by visual observation, found to correlate with anthocyanin content in the rice grain. The results from
this experiment will be useful for grain yield and quality control as well as the selection in the breeding program for

the improvement of purple rice.

Keywords: yield, anthocyanin, local purple glutinous rice varieties, nitrogen fertilizer, water management
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Table 1 Analysis of variance for 2 rice varieties, 2 levels of N-fertilizer and 2 water regimes for 3 characters

(grain yield, the intensity of purple colour in pericarp and anthocyanin content).

Grain The intensity of purple colour Anthocyanin
Source df yield in pericarp content
SS MS F SS MS F SS MS F
Varieties (V) 1 4.79 479 13117 6.39031 6.39031 159.46 238.766 238.766 15.26"
Nitrogen (N) 1 257.872 257.872 705.62  0.47531 0.47531 11.86°  25.294 25.294 1.62"
Water (W) 1 82.433 82433 22556  0.13781 0.13781 3.44™ 63.309 63.309 4.05™
N*V 1 9.968  9.968 27.28"  0.09031 0.09031 2.25™ 165211 165.211 10.56"
N*W 1 11.329  11.329 31.00" 0.07031  0.07031 1.75™ 7.287 7.287 047"
V*W 1 22078 22.078 60.41" 0.05281 0.05281 1.32™ 1.81 1.81 0.12"
N*V*W 1 6.426 6.423 17.58" 0.00031  0.00031 0.01™ 46.875 46.875 3.00™
Error 21 7.675 0.365 0.84156  0.04007 328.494 15.643
** significantly different at P=0.07; ns, not significantly different.
_ ® LSD,,, NxVxW
E 14
\3 12
g’ 10
s
S s |
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111 ‘ | |
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N70 N210 N70 N210 N70 N210 N70 N210
Agrobic Submerged Aerobic Submerged
KDK cMu122

Figure 1 Grain weight per plant of purple rice cultivar KDK and CMU122 grown under 2 different levels of

N-fertilizer and water conditions
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submerged aerobic

Figure 2 Pericarp color of CMU122 grown in different levels of N fertilizer under aerobic condition (a) and
grown in different water management conditions with N70 applied (b)
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Figure 3 The intensity of purple colour in pericarp in rice grain of KDK and CMU122 (a) grown in different level
of N-fertilizer (b)
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Figure 4 Anthocyanins content in rice grain of rice cultivar KDK and CMU122 grown under 2 different levels

of N-fertilizer and water conditions.
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Figure 5 Relationship between the intensity of purple colour in pericarp and anthocyanins content in rice grain

of KDK and CMU122 (n = 32)
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