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Essential Physical Properties for Postharvest Management of Upland Rice
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Abstract

The essential physical properties of six upland rice varieties: Khao Pong Krai, Sew Mae Jan, Jow Haw,
Nam Roo, Jow Lisaw and Jow Khao were studies. Paddy of these upland rice varieties were measured the
physical properties such as seed dimension, 1,000 grain weight, moisture content, grain color, angle of repose,
coefficient of friction, bulk density and true density. The results showed that the physical properties of all varieties
were significantly different (P<0.05). The dimension of paddy displays in term of length, width and thickness were
8.78-11.12, 2.48-3.77 and 1.94-2.49 mm, respectively. Grain size of Khao Pong Krai is the biggest and Nam Roo
is the smallest. The six varieties 1,000 grain weight was 24.51-45.79 g. Moisture content was 10.01-11.65%. L*,
C* and H° values of paddy color were of 54.47-63.05, 26.88-30.97 and 72.91-79.90. Angle of repose was 33.50-
39.83°. The coefficient of friction on three materials, wood, aluminum and belt were 0.39-0.46, 0.37-0.48 and 0.56-
0.79, respectively. Bulk density and true density of paddy were 0.46-0.55 and 1.06-1.30 g/oma, respectively. The
physical properties of upland rice is the characteristic of each variety. Therefore, it could be used for the variety
identification and efficient postharvest management. Moisture content and color are needed for the selection of
drying system while dimension, mass, angle of repose, bulk density and true density could be used for the design
of silo. Moreover, coefficient of friction could be applied in choosing suitable conveyor material.
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Figure 1 Paddy of six upland rice varieties: Khao Pong Krai (a), Sew Mae Jan (b), Jow Haw (c), Nam Roo (d),

Jow Lisaw (e) and Jow Khao (f)
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Figure 2 The kernel of six upland rice varieties: Khao Pong Krai (a), Sew Mae Jan (b), Jow Haw (c), Nam Roo
(d), Jow Lisaw (e) and Jow Khao (f)

Table 1 Paddy dimension (length, width, thickness), 1000 grain weight and moisture content (mc) of six upland rice

varieties
Varieties Length (mm) Width (mm) Thickness (mm) 1000 grain weight  Moisture content

@) (%)

Khao Pong Krai 11.1210.46a 3.77%£0.18a 2.4910.12a 45.7910.70a 10.54£0.08¢c

Sew Mae Jan 10.55%0.46b 2.4810.16d 2.0210.16d 26.25%0.30e 11.651+0.19a

Jow Haw 10.2810.48¢c 3.20%0.20b 2.1510.12b 32.0810.50b 10.7910.06b

Nam Roo 8.78%0.33f 3.01%£0.29¢ 1.9410.13e 24.5110.39f 10.56%0.01c

Jow Lisaw 9.4810.36e 3.2610.15b 2.0910.11¢c 29.76%0.12¢c 10.36%0.16¢

Jow Khao 9.6210.45d 3.04%0.19¢ 2.00%0.12d 27.2310.64d 10.01%0.12d

CV (%) 8.72 13.73 10.42 23.53 5.44

Note: Table displays the values of mean + standard deviation (SD.)

In each column, different letters represent significant differences (P <0.05)
Table 2  Color values of paddy (L*, C*, H°) of six upland rice varieties
Varieties Color values of paddy
L* c* H°

Khao Pong Krai 63.051+1.56b 29.871+2.06ab 77.25+0.70b

Sew Mae Jan 58.6711.07¢c 30.08t1.86a 73.1910.26d

Jow Haw 54.47+1.18d 26.8810.15b 72.9110.24d

Nam Roo 65.941+1.43a 30.97+1.45a 79.90%+1.19a

Jow Lisaw 62.841+0.27b 28.98t1.41ab 75.8910.05¢

Jow Khao 62.01+1.71b 29.791+1.90ab 77.02140.90bc

CV (%) 6.37 6.39 3.34

Note: Table displays the values of mean + standard deviation (SD.)

In each column, different letters represent significant differences (P < 0.05)
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Table 3  Angle of repose, coefficient of friction on wood, aluminum and belt, bulk density and true density of six

upland rice varieties

Varieties Angle of Coefficient of friction (LL) Bulk density True density
repose (°) Wood Aluminum Belt (g/em® (glem®

Khao Pong Krai  37.00%0.86b 0.4610.04a 0.43%0.02a  0.60%0.06¢cd 0.49%0.00c 1.1630.11b
Sew Mae Jan 33.5010.86¢ 0.3910.04¢ 0.37%0.02b 0.56%0.02d 0.4610.00e 1.1510.04b
Jow Haw 37.0010.86b  0.39710.02bc 0.3810.04b  0.6210.03bcd 0.497£0.00c 1.0720.01b
Nam Roo 38.3310.580  0.4110.04abc  0.4510.06a  0.6810.04bc 0.5510.00a 1.3030.09a
Jow Lisaw 39.8310.76a 0.4610.02a 0.45%0.06a 0.79%0.08a 0.48%0.00d 1.0610.03b
Jow Khao 35.1610.76¢ 0.447%0.02ab 0.48%0.02a 0.70%0.04b 0.50£0.00b 1.092:0.04b
CV (%) 6.00 9.52 11.90 13.63 4.08 8.69

Note: Table displays the values of mean + standard deviation (SD.)
In each column, different letters represent significant differences (P < 0.05)
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