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ABSTRACT

Global warming causes climate changes that have resulted in flooding in many areas,
especially in rice growing areas in Thailand. This problem often occurs during grain filling, forcing
farmers to harvest the crop before maturity. Although, premature harvests produce rice that are
lower in yield and quality which means lower price and lower return, but it is better than complete
loss of the entire crop. Finding how to increase the value of early harvested rice can be an
alternative way to reduce losses for farmers. Therefore, this thesis studied effects of premature
harvesting on grain yield and quality of rice and explored methodology to maintain grain quality of
different rice varieties. The study was conducted on a wet season and a dry season crop, each crop
was in two parts. The first part evaluated the effects of harvesting period and rice varieties on yield
losses in wet season crop. The second part evaluated parboiling condition to improve the quality of
premature harvested rice.

In the wet season study, 4 rice varieties (Suphan Buri 1, Chai Nat 1, San-pah-tong 1 and
RD10) grown together were harvested from the field at 5 different stages (15DAA, 20DAA,
25DAA, 30DAA and 45DAA). The highest yield was found with 30DAA and 45DAA. In all rice
varieties seed yield was highest at 30DAA and 45DAA, and declining progressively with earlier
harvest. Compared with 30DAA the largest yield depression was found with 15DAA (48%),

followed by 20DAA (35%) and 25DAA (14%). Depression in grain yield of premature harvested



rice was associated with more unfilled grain, lower seed weight and husking percentage. The
highest yield was found in Suphan Buri 1 (727 kg./rai) in comparison with Chai Nat 1, San-pah-
tong 1 and RD10 (619-625 kg./rai).

The harvested rice samples were parboiled with different soaking treatments (soaked for 5
hours in 60°C and unsoaked) before steaming. The quality of parboiled rice from both conditions
was determined. Premature harvesting resulted in depression of head rice percentage. In three of
the varieties, the effect could be significantly reversed by soaking. RD10 was an exception as the
head rice percentage of its premature harvest was not affected by soaking. The yellowness (b
value) in milled rice was highest in the 15DAA harvest that was soaked before steaming in all
varieties and was significantly lower in the 30DAA harvest. The whiteness and lightness were
significantly affected by soaking, harvesting and varieties. Soaking significantly decreased the
whiteness and lightness of milled grain in all varieties, while premature harvesting had the opposite
result. Soaking and premature harvesting increased greenness in all varieties. Soaking significantly
increased protein concentration of the milled parboiled rice. Protein concentration was highest at
I5DAA and 20 DAA in all varieties and was significantly lower in the 25DAA harvest. San-pah-
tong 1 had the highest protein concentration when compared with other varieties. Zinc
concentration in milled rice was affected by soaking, harvesting and varieties. It was significantly
decreased by soaking, but the degree of decreasing was depending on varieties and harvesting.

The second experiment evaluated the effects of harvesting period and rice varieties on
grain yield losses as well as examining the quality of parboiled rice obtained from premature
harvesting in dry season. Two rice varieties (Suphan Buri 1 and Chai Nat 1) were harvested from
the field at 5 different stages (15DAA, 20DAA, 25DAA, 30DAA and 45DAA). The highest grain
yield (14% moisture) was found when harvested at 30DAA and 45DAA in all varieties and it was
decreased when harvested earlier than 30DAA. The reduction of yield was highest at 15DAA
(58%) followed by at 20DAA (34%) and the lowest was found at 25DAA (18%) compared with
those harvested at 30DAA. The average yield of Suphan Buri 1 (949 kg./rai) was higher than Chai

Nat 1 (823 kg./rai) in all harvesting stages.

Rice harvested at 25DAA and 45DAA of the 2 varieties were parboiled to evaluate the

quality of rice grain. The lowest husking percentage was found when harvested at 25DAA in both



varieties, while the whiteness, lightness (L value) and greenness (a value) in milled rice were higher
at this harvesting period compared with 45DAA. The percentage of head rice was high when
harvested at 45DAA (97.1%) in both varieties compared with at 25DAA (88.4%). Suphan Buri 1
(96.5%) was found to have head rice percentage higher than Chai Nat 1 and (89%). A sensory
evaluation was also carried out to evaluate the eating quality of cooked parboiled rice among
consumers. The parboiled rice used in this study was obtained from the above experiment, with
commercial parboiled rice obtained from a rice mill for comparison. Samples of milled parboiled
rice were cooked in the ratio 1:2 of rice: water under same cooking condition and time. Eating
quality of parboiled rice samples were tested by 25 untrained panel (18-30 years old) lists by using
9 point hedonic scales. The highest score for overall acceptance was found in Suphan Buri 1 and
Chai Nat 1 when harvested at 25DAA. The reasons given for preference included lighter yellow
color of the grain, less odor, easier for chewing and pleasant aroma compared with the other. The
commercial parboiled rice had the lowest score of acceptability, for its darker yellow color, strong
and unpleasant odor and hard texture which made it difficult to chew.

These results indicating that parboiling rice decreased the losses of premature harvesting
from unexpected evident by improving the quality of rice grain which influences on its value. This
process should be carefully considered of several factors including harvesting period, parboiling
condition and rice variety. Premature harvesting at 25DAA had lower yield loss with high
percentage of husking seed and head rice after parboiling process compare with the others
premature harvesting. However, it is also necessary to improve nutritional quality of premature
harvested parboiled rice, especially in milled form as it is mostly consume among rice consumers.
In parboiling process, soaked water could improve head rice, while the higher nutritional value of
zinc concentration was found in unsoaked water. Suphan Buri 1 is suggested as the variety to
reduce yield loss and milling quality, in the area, where premature harvesting is at risk, while San-
pah-tong 1 is the variety of high nutritional quality in premature harvesting. However, parboiling
process of premature harvested rice will be required for the further development as well as the

selection of rice variety to get the desirable qualities of premature harvested rice among consumers.



