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Effect of Top Dressing and Harvest Time on Growth, Feed Value,
and Anthocyanin Content of Colored Barley
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ABSTRACT This experiment was carried out to evaluate
the effects of top dressing of nitrogen and harvest time on
the growth, feed value and anthocyanin content for
developing functional feed of colored barley. A colored
barley cultivar, Boanchalbori, was tested in this experiment.
Top dressing was applied at seven separate growth stages,
regeneration time (RT), and intervals of 20, 30, 40, 50, 60,
and 70 days after RT, and harvested at different time from
20 days after heading (DAH) to 40 DAH with 10 days
interval in split plot design with three replications. Plant
height was increasing with earlier top dressing, but not
affected by harvest time. Percent dry matter was increasing
with earlier top dressing and later harvests. Protein content
was increased with later top dressing and harvests, but
percent NDF, ADF and TDN was not significant. Total
anthocyanin content was increased with earlier top dressing,
included increasing C3G (cyanidin-3-glucoside) and delphinidin.
The C3G and delphinidin were detected from 25 DAH and
P3G (pelargonidin-3-glucoside), cyanidin and perlagonidin
from 30 DAH. Their contents were increased significantly
as harvest was delayed. This experiment provides some
interesting results with respects to optimum top dressing
and harvest time for the functional feed production of the
colored barley.

Keywords : colored barley, top dressing, harvest time, feed value,
anthocyanin content
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Table 1. Chemical properties of soils before the experiment.

Items Conditions
Column YMC-Pack ODS-AM
Flow rate 0.9 ml/min

A: 5% formic acid,
B: acetonitrilet+formic acid

520nm

Injection volume 20pl

Mobile phase

Absorbance
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Table 2. Changes in plant height according to top dressing and harvest time of colored barley.

Plant height (cm)

Top dressing time

20° 25 30 35 40 Mean
Standard 70.6™ 70.9° 71.0™ 71.0% 71.3° 69.9"
Mar. 15 75.2° 77.1° 77.5" 71.7° 77.8 76.6"
Mar. 25 75.6° 76.0° 76.6° 76.9° 76.9" 74.6™°
Apr. 05 71.5 72.0° 725 729 73.0® 72.2°
Apr. 15 69.4° 68.5° 68.74 69.8° 70.0% 69.2°
Apr. 25 69.3° 69.4% 69.8° 69.4° 69.5™ 69.4°
May 05 68.0° 68.2° 68.3° 68.9° 68.9° 70.9¢
Mean 72.3 72.1 70.9 71.9 72.0 71.8

"Days after heading.

*‘Means in the same column with different letter were significantly different at p<0.05 according to Duncan’s multiple range test.

Table 3. Changes in percent dry matter according to top dressing and harvest time in colored barley.

Dry matter rate (%)

Top dressing time

20° 25 30 35 40 Mean

Standard 38.3° 39.3* 41.1°* 43.2° 47.7* 41.9*
Mar. 15 34.7% 36.6" 38.6° 41.8% 474 39.8%
Mar. 25 33.8% 36.6° 38.5° 41.7° 48.0° 39.7°
Apr. 05 35.1% 36.5° 39.1° 40.9° 46.7" 39.7°
Apr. 15 36.2% 35.6" 37.7% 40.7° 452° 39.1°
Apr. 25 32.6° 33.4° 34.5° 37.7° 2.7 36.2¢
May 05 36.9% 37.1° 39.0° 42.2% 2.7 39.6°
Mean 35.4° 36.4° 38.4° 41.2° 45.8* 394

*Days after heading.

“*Means in the same column with different letter were significantly different at p<0.05 according to Duncan’s multiple range test.
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Table 4. Changes in percent crude protein according to top dressing and harvest time in colored barley.
g P
Top dressing time Crude protein (%)

20° 25 30 35 40 Mean
Standard 6.3° 6.3 7.6° 7.0° 8.1° 7.1°
Mar. 15 6.9 7.1° 8.4° 8.1 8.7° 7.8
Mar. 25 8.2° 7.9° 7.9 8.3 8.7° 8.2¢
Apr. 05 7.7° 8.1 8.5 9.0° 9.5 8.6
Apr. 15 8.3 8.1° 84" 8.7° 9.5 8.6°
Apr. 25 9.8* 9.7° 9.9° 9.6° 9.6° 9.7*
May 05 7.6° 79" 9.6° 9.6° 9.8° 8.9"8

Mean 7.8¢ 7.9¢ 8.6 8.6 9.1% 8.4

“Day after heading.

**Means in the same column with different letter were significantly different at p<0.05 according to Duncan’s multiple range test.
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Fig. 1. Changes in percent NDF, ADF according to top dressing and harvest time in colored barley.
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Table 5. Changes in percent TDN according to top dressing and harvest time in colored barley.

Top dressing time TDN" (%)
207 25 30 35 40 Mean
Standard 692 70.5 72.3 72.1 71.8 712
Mar. 15 69.5 71.3 72.2 71.8 71.8 713
Mar. 25 69.4 70.8 71.7 72.1 72.2 71.2
Apr. 05 70.2 71.1 71.9 72.3 72.2 71.5
Apr. 15 69.6 71.5 717 71.7 72.8 71.5
Apr. 25 68.9 71.7 713 71.9 71.9 71.1
May 05 69.2 71.8 722 72.0 72.1 71.5
Mean 69.4 71.2 71.9 72.0 72.1 71.3
*Day after heading.
YTDN: total digestible nutrients.
Table 6. Changes in anthocyanin compositions according to top dressing time of colored barley.
Top dressing time Anthocyanins (ug/g)
C3G” P3G’ Delpinidin Cyanidin Pelagonidin Total
Standard 204 10.1 18.3° 10.2 12.2 71.2°
Mar. 15 16.5° 9.5 15.9° 95 11.2 62.6°
Mar. 25 154° 9.3 15.4° 9.4 115 61.0°
Apr. 05 13.4° 8.8 13.7° 9.5 11.0 56.4°
Apr. 15 13.3° 8.7 13.7° 9.4 10.9 56.0°
Apr. 25 13.8° 9.1 14.4° 9.0 113 57.6°
May 05 15.6° 9.4 16.0° 10.1 11.8 62.9°
Mean 15.5 9.3 15.3 9.6 114 61.1

“C3G: cyanidin-3-ghucoside, P3G: perargonidin-3-glucoside.

“*Means in the same column with different letter were significantly different at p<0.05 according to Duncan's multiple range test.
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Fig. 2. Changes of anthocyanin compositions according to different top dressing and harvest time of colored barley. A: standards
of anthocyanins, B: change of anthocyanin compositions affected to different top dressing time, C: change of anthocyanin
compositions affected to different harvest stages, *C3G: cyanidin-3-glucoside, P3G: pelargonidin-3-glucoside, Del:
delphinidin, Cya: cyanidin, Pel: pelargonidin.
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Table 7. Changes in anthocyanin compositions according to harvest time of colored barley.

Harvest time”

Anthocyanins (ug/g)

c3G@ P3G" Delphinidin Cyanidin Pelargonidin Total
207 - . - . - -
25 7.2¢ - 9.1¢ - - 16.3¢
30 10.2° 8.7" 11.5° 8.9° 8.4° 47.7°
35 13.2° 8.7° 14.5° 12.8° 10.0° 59.2°
40 20.4° 10.1° 183 10.2° 12.2° 71.2°

Day after heading. *C3G: cyanidin-3-glucoside. *P3G: pelargonidin-3-glucoside.
*‘Means in the same column with different letter were significantly different at p<0.05 according to Duncan's multiple range test.
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