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Abstract The study was aimed at finding out the seed processing key parameters of combination of sieve on air-and-
screen to improve the value of processed rice seed by increasing purity and germination percentage. The rice seeds of
18 mainly cultivated varieties of indica and japonica were collected in Yunnan province. On the basis of the seed size
being measured, the key parameters were studied by utilizing the combination of processing sieve with different hole
size at the LA-LS small type air-screen separation machine imported. The results showed that the average rice seed size
of japonica is 1.40.and of indica is 1.33. It was found that the seed size.the combination of sieves with different hole
size, the seed purity and the separation rate were linearly correlated. For Japonica rice finely separating, the hole size of
the top sieve was 2.60 mm, the hole size range of bottom sieve was 1.70— 1.90 mm. The optimal sieve hole ration of
top and bottom sieve was 0.73. For indica rice seed finely separating, the top sieve hole size range was 2.25—2.60
mm, for the bottom sieve hole was 1.50 — 1.90 mm, and the optimal sieve hole ration of top and bottom sieve was
0. 63. The separating technical parameter from this study was tested by industrial seed processing machine CIMBRIA
DELTA SUPER 104 which can process 4 t/h of rice seeds. The test results proved the validity of key parameters of
combination of sieve which can contribute to improve the quality and efficacy of seed processing and provide the
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important technical support for rice seed air-screen finely separation and standardized processing.

Key words rice; seed; air-and-screen processing; seed purity; separation rate
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Table 1 General seed information of 18 cultivated rice varieties and their moisture content and particle diameter ratio
TR it 4 ik i i 2 51 7R ML FEMIMEIR /m HUKER/ Y RifRH
1 VEHE 8 5 R A D S A =AW 1860 13.1 1.46
2 HiAE 10 45 Y HAE R Ja i e =AW E 1860 13.3 1.25
3 VEAE 16 5 R A S R =AW 1860 12.7 1.38
4 24 26 Hy R A A ~H AT 1 800~1 850 13.8 1.41
5 Hd 27 U AG ZE A T 1 800~1 850 13.7 1.47
6 H 4 28 N G ZEE T 1 800~1 850 13.8 1.41
7 AR 35 ER AR F AU AR E 910 13.0 1. 36
8 HZk 31 SRR F AR nEA AR 910 13.3 1.45
9 [R4H 10 5 B RURE L RS B (it RO ZEA sk 560 13.2 1.55
10 L eSS B LR Rl G o7 A A st 560 16.0 1. 60
11 AT BRI A Bl Cits 75 R mMA st 560 13.5 1.21
12 =t 14 PR3 h R Fy AXCFD WAL sk 300~350 12.8 1.22
13 X4t 827 ZRASCHTE Fy AR P 1A ke 450 12.9 1.38
14 w80 ZRASCHITE Fy AR ZHEKE & 600 12.8 1.32
15 X 361 SR F A DU 114 ke 450 13.3 1. 41
16 &4 202 ZRZSTHFRE Fy A P91 A8 A 450 12.4 1.16
17 Bk 527 ZRZITHFRE Fy AR VY148 T S 450 12.8 1.18
18 D £ 202 ZRRMFE Fy AU o] A ke 450 12.8 1.31
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Table 2 Seed purity and percentage of chosen seed for 18 cultivated rice varieties
bR REER R/ LA R RER LR TR T/ L dE KRR
% = mh A Rob/ Rep/ o moL SF8IME/ PHE/ |\ % 5 & F# Rob/ Reb/ o R4l F3E/ PHE/
mm  mm & % % mm  mm R % %
1 ¥Mi8s 2,60 1.90 0.73 98.5 96.7 || 10 {HZE 2,40 1.70  0.71  98.3  96.9
2.40 1.70 0.71 98.1 89.0 2.40 1. 90 0.79 98.7 92.0
2.80 2.20 0.79 98.9 70.0 2.25 1. 90 0. 84 99.3 89.5
2. 60 1. 50 0.58 97.2 94. 4 2. 60 1. 50 0.58 98. 4 98.0
2 ViR 105 2,60 1. 90 0.73 96. 8 96.5 11 2 2.40 1.70 0.71 99.0 96. 1
2. 60 1.70 0.65 98. 4 97.9 2.40 1. 50 0.63 99.2 97.3
2.40 1. 50 0.63 96.7 70.4 2.25 1.70 0.76 99.4 90. 9
2. 80 2.20 0.79 98.2 87.6 2.25 1. 50 0.67 99.2 93.3
3 YERE 16 5 2,40 1.70 0.71 94.9 59.2 12 =t 14 2.25 1.70 0.76 98. 2 97.6
2.60 1. 90 0.73 97.6 95.6 2.25 1. 50 0.67 98.0 97.3
2. 60 1. 50 0.58 97.1 95.2 2.20 1.70 0.77 98.5 96.0
2. 80 2.20 0.79 98.1 91.1 2.20 1. 50 0.68 97.9 95.4
4 FEHH 26 2.40 1. 90 0.79 98..78 55.0 13 Xl 827 2.60 1. 90 0.73 87.5 78.6
2. 60 1. 90 0.73 98.5 97.2 2.40 1.70 0.71 89.1 87.3
2.80 2.20 0.79 98. 6 86. 8 2.40 1. 50 0.63 90. 3 88.4
2. 60 1.70 0.65 98.7 97. 4 2.25 1.70 0.76 93.3 91.1
S A 27 2. 60 1. 90 0.73 99.0 96.5 14 = 80 2.40 1.70 0.71 99.5 98.9
2.40 1. 90 0.79 99.3 63.0 2.25 1. 90 0. 84 99.7 95.0
2.60 1.70 0. 65 98.7 98.3 2.40 1. 50 0.63 99. 6 99. 6
2.80 2.20 0.79 99.5 84.4 2.25 1.70 0.76 99.2 98. 7
6 FHE 28 2.60 1. 90 0.73 98.9 95.8 15 Xl 361 2.60 1. 90 0.73 96.9 96.0
2.40 1.70 0.71 98.1 92.2 2.40 1.70 0.71 96. 1 95.1
2.40 1.90 0.79 98. 8 91.9 2.50 1.50 0. 60 94. 2 45.5
2. 60 1.50 0.58 97.4 97.4 2.40 1. 90 0.79 96.8 93.9
7 EAL 35 2.60 1. 90 0.73 99.1 98.1 16 L1447 202 2.25 1.70 0.76 94.7 86. 8
2.60 1.70 0. 65 98. 8 98. 2 2.40 1. 90 0.79 94.9 54.4
2.40 1.50 0.63 98.9 77.0 2.40 1. 50 0.63 92.7 84. 4
2.60 2. 40 0.92 99.2 97.5 2. 60 1.70 0.65 95.8 85.1
8 TE A% 31 2.60 1. 90 0.73 96.7 89.5 17 YMIG 527 2.40 1.70 0.71 94.5 93.2
2. 80 2.20 0.79 93.7 69.7 2.40 1. 90 0.79 95.7 90.0
2.60 1.70 0. 65 91.5 90. 8 2.25 1.70 0.76 95.3 93.5
2.40 1. 50 0.63 92.0 53.0 2. 60 1. 90 0.73 97.0 90. 2
9 R4y 10 5 2,40 1.90 0.79 93.0 92.3 18 D fft. 202 2.40 1.70 0.71 96. 5 95.6
2.25 1.70 0.76 91.1 74.0 2.40 1. 50 0.63 97.6 97.1
2.40 1. 50 0.63 95.7 95.2 2.50 1. 50 0. 60 97.0 96.5
2.60 1. 50 0.58 95.1 94.7 2.60 1. 90 0.73 97.8 88.1
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Fig. 1 Liner relationship between particle diameter ratio of rice seed and seed purity (left),

percentage of chosen seed (right)
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Table 3

and percentage of chosen seed

Optimal sieve hole ration of 18 cultivated rice varieties for improving seed purity

- T/ EW R mAE /B A Ak - T/ R R wmAE R/ RfR Ak
LRt HE/ % LR SRR/ % Lz /% LR SRR/ %

S 8 = 0.79 98.9 0.73 96. 7 T gk 5% 0. 84 99.3 0.58 98.0
10 & 0. 65 98. 4 0. 65 97.9 ZHE 0.76 99. 4 0.63 97.3
VERE 16 & 0.79 98. 1 0.73 95.6 =t 14 0.77 98.5 0.76 97.6
R 26 0.65 98.7 0. 65 97. 4 X 827 0.76 93.3 0.76 91. 1
R 27 0.79 99.5 0.65 98.3 AL 80 0. 84 99.7 0.63 99. 6
R 28 0.73 98. 8 0.73 97. 4 X 361 0.73 96. 9 0.73 96. 0
EAL 35 0.92 99.2 0.73 98. 2 &4 202 0.65 95. 8 0.76 86. 8
TE 4% 31 0.73 96.7 0.73 90. 8 Pl 527 0.73 97.0 0.76 93.5
fgq 10 5 0.63 95.7 0.63 95.2 D f 202 0.73 97.8 0.63 97. 1
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Liner relationship between sieve hole ration and seed purity (left) .

percentage of chosen seed (right)
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Table 4 Optimal sieve hole size and ration of 18 cultivated rice varieties for
improving seed purity and percentage of chosen seed
- — ¥ EiER TR T/ A L 9 RIERE AR E AR
RitEe RSP /mm RSF/mm fL#ELH THE/ % TFIME/ % FEE %

VAR 8 S WHUEA 1. 46 2.60 1. 90 0.73 1 98.5 96. 7 97.6
VEAR 105 R R 1.25 2. 60 1.70 0.65 2 98. 4 97.9 98. 2
VR 16 B W EIAS 1.38 2.60 1. 90 0.73 2 97.6 95. 6 96. 6
FEHE 26 B A 1.41 2. 60 1.70 0.65 4 98.7 97. 4 98.1
R 27 R R 1.47 2. 60 1.70 0. 65 3 98.7 98.3 98.5
o 28 AR 1.41 2. 60 1. 90 0.73 1 98. 8 95. 8 97.3
AR 35 SRR 1.36 2. 60 1.90 0.73 1 99.1 98.1 98. 6
E e 31 SRR 1.45 2. 60 1.90 0.73 1 96. 7 89.5 93.1
M 10 5 R RURNR 1.55 2. 40 1. 50 0.63 3 95.7 95.2 95.5
i 4 4% R 1. 60 2. 60 1.50 0.58 4 98. 4 98.0 98. 2
25 B LA 1.21 2.40 1. 50 0.63 2 99. 2 97.3 98.3
Z 14 W RZeSMFE 1,22 2.25 1.70 0.76 1 98. 2 97.6 97.9
Xl 827 SRR 1.38 2.25 1.70 0.76 4 93.3 91.1 92.2
w80 SRR 1,32 2. 40 1.50 0.63 3 99. 6 99. 6 99. 6
X4 361 SRR 141 2. 60 1. 90 0.73 1 96.9 96. 0 96. 5
4 202 =RCR S 1,16 2.25 1. 70 0.76 1 94. 7 86. 8 90. 8
Pk 527 ZRASCMFE S 1,18 2.25 1.70 0.76 3 95.3 93.5 94. 4
D ff; 202 ERBMF 1,31 2. 40 1.50 0.63 2 97.6 97.1 97. 4
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