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Effects of Planting Month on Rice
Quality of Cultivar TNG 71

Chiao-Ling Hsiao, Yuh-Jyuan Lee,
Chwen-Ming Yang* and Ming-Hsing Lai

Crop Science Division, Taiwan Agricultural
Research Institute, Wufeng, Taichung Hsien,
Taiwan ROC

ABSTRACT

An annual planting experiment using
high-quality rice cultivar TNG 71 was conducted
in the experimental farm of Taiwan Agricultural
Research Institute (Wufeng, Taichung Hsien)
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from December of 2006 through November of
2007. Except September and October of 2007,
there were 10 seasons of harvested grains
collected for studying the effects of planting
months on rice quality. Since the time periods
required to complete life cycle of rice plants
varied in different planting months, apparently
growth conditions were unique in each growing
season and differences existed in plant
development and rice quality among plantings.
Results indicated that length, width and thickness
of harvested grains, 1000-grain weight, and
milling rates of brown rice and milled rice
changed with planting months. There was a
sigmoidal relationship between grain length to
grain width ratio and 1000-grain weight,
suggesting that both length and width of rice
grains together should be considered for a better
grain size and grain filling. The brown rice
obtained from rice grains which harvested from
different planting periods was classified into
several categories, including unripe rice, damaged
rice, death rice, white center/belly rice and head
rice. Less head rice and more imperfect rice were
identified from plants grown in warming planting
months from May to July, especially those plants
transplanted at May. On the other hand, higher
ratio of head rice was found in plants grown in
cooling planting months from November to
January. The whiteness of milled rice was higher
in those plants transplanted from January to June
than those from July to December, particularly
plants transplanted at May. In terms of the
transparency of milled rice, the value was lower
in rice grains that transplanted from April to July,
with May the least. Results of chemical
components analyses indicated the existence of
planting months’ effects. The content of crude
protein of brown rice and milled rice was higher
in plants transplanted from June to August and
was lower in those from January to April. The
lowest amylose content of brown rice occurred in
plants transplanted at November, but the lowest
values obtained from April and May for milled
rice. The content of free amino acid of brown rice
was lower in plants transplanted at April and
November and was higher at December and from
June to August. No correlation was found
between 1000-grain weight and any chemical
components of brown rice. However, a curvilinear

relationship was shown with amylose and crude
protein of milled rice. Further, changes of amylose
content were negatively correlated with whiteness
of milled rice and were positively correlated with
transparency of milled rice. There were no
significant relationships between crude protein
and whiteness and transparency of milled rice. In
summary, results of this study proved the effects
of planting months on grain size, grain
appearance and grain chemical compositions, and
may hence be informative for selecting growing
sites and seasons suitable for a better rice quality.

Key words: Planting month, Rice, Grain quality,

Grain chemical composition.
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Table 1. Effects of planting month on milling rates of brown rice and milled rice for cultivar TNG 71.

Planting Transplanting 50% heading Harvest Milling rate (%)
month date date date Brown rice Milled rice
Dec., 2006 12/22/2006 04/02/2007 05/28/2007 0.86ax 0.86b
Jan., 2007 01/29/2007 04/25/2007 06/04/2007 0.85a 0.85b
Feb., 2007 02/27/2007 05,/15,2007 06,/20/2007 0.84a 0.83¢
March, 2007 03/28/2007 06/06/2007 07/10/2007 0.84a 0.83¢
April, 2007 04/27/2007 07/07/2007 08/13/2007 0.83b 0.81c
May, 2007 05/25/2007 08/03/2007 09/11/2007 0.78¢ 0.73d
June, 2007 06/25/2007 09/03/2007 01/12/2007 0.80c 0.84b
July, 2007 07/27/2007 10/02/2007 11/07/2007 0.80c 0.88b
Aug., 2007 08/21/2007 10/24/2007 11/30/2007 0.79¢ 0.87b
Nov., 2007 11/26/2007 04/04/2008 05/13/2008 0.80c 0.94a
LSDo.05 0.02 0.02

x Means followed by the different letters within each column are significantly different at P < 0.05 by
Fisher’s protected least significant difference (LSD) test. Brown rice milling rate= (weight of brown
rice/ grain weight)x100%; Milled rice milling rate= (weight of milled rice/weight of brown rice)x100%.
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Fig.1. The seasonal accumulated values of
daily mean air temperature (ADMAT),
daily irradiance (ADIR) and daily
sunshine hours (ADSH) collected from
weather station of Taiwan Agricultural
Research Institute for rice cultivar
TNG 71 transplanted at different
months from December 2006 to
November 2007. ADSH: accumulated
daily  sunshine hours; ADIR:
accumulated daily irradiance;
ADMAT: accumulated daily mean air
temperatures.
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Fig. 2. Changes in length, width, thickness and length/width rate of rice grains and 1000-grain
weight to planting month for rice cultivar TNG 71.
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Fig. 4. Changes in the percentages of immature, damaged, death, white center/belly and head rice
to planting month for rice cultivar TNG 71. No data for September and October 2007.
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71. No data for September and October 2007.
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Table 2. Effects of planting month on chemical components of brown rice and milled rice for cultivar TNG

71.
Brown rice Milled rice
Planting month Crude protein Amylose Free fatty acid Crude protein ~ Amylose
S A mg g1 Y
December, 2006 8.23 cx 19.73 a 22.77 a 743 b 19.20 a
January, 2007 623 e 19.60 a 21.63 b 557 e 19.23 a
February, 2007 837 c 1943 b 20.90 ¢ 6.60 c 1847 b
March, 2007 840 c 19.30 b 20.57 ¢ 6.07 d 1853 b
April, 2007 720 d 19.37 b 19.10 e 5.00 f 17.83 ¢
May, 2007 8.87 b 19.70 a 2110 b 6.30 c 16.97 d
June, 2007 9.63 a 19.57 a 2223 a 833 a 1847 b
July, 2007 9.37 a 19.70 a 2297 a 8.00 a 19.07 a
August, 2007 9.27 a 1943 b 2220 a 8.00 a 19.20 a
November, 2007 710d 19.00 c 20.00 d 7.50 b 19.10 a
LSDy.05 0.44 0.17 0.59 0.46 0.24

xMeans followed by the different letters within each column are significantly different at P < 0.05 by
Fisher’s protected least significant difference (LSD) test.
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brown rice to 1000-grain weight

obtained from different planting
months for rice cultivar TNG 71.
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