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Factors Affecting Wet-Paddy Threshing Performance
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Summary

Threshing operation may be one of the most important processes in the paddy
post-producticn system as far as the grain loss and labor requirement are concerned.
Head-feeding type threshers commercially available now in Korea originally were
developed for threshing dry paddy in the range of 15 to 179 in wet basis. However,
threshing wet-paddy with the grain moisture content above 20% has been strongly
recommended, especially for new high-yielding Indica-type varieties; (1) to reduce
high grain loss incurred due to the handling operations, and (2) to prevent the quant-
itative and qualitative loss of milled-rice when unthreshed grains are rewetted due to
the rainfall.

The objectives of this study were to investigate the adagtability of both a head-
feeding type thresher and a throw-in type thresher to wet-paddy, and to find out the
possibilities of improving the components of these threshers threshing.

Four varieties, Suweon 264 and Milyang 23 as 'Tongil sister-line varieties, Minehikari
and Jinheung as Japonica-type varieties, were used at the different levels of the
moisture content of grains. Both the feed rate and the cylinder speed were varied for
each material and each machine. The thresher output quality, composition of tailing
return, and separating loss were analyzed from the samples taken at each treatment. A
separate experiment for measurement of the power requirement of the head-feeding
type thresher was also performed.

The results are summarized as follows:

1. There was a difference in the thresher output quality between rice varieties. In
case of wet-paddy threshing at 550 rpm, grains with branchlet and torn heads for the
Suweon 264 were 129 and 72 of the total output in weight, respectively, and for the
Minehikari 4.5% and 2% respectively. In case of dry paddy threshing, those for the
Suweon 264 were 8% and 5¢%, and for the Minehikari 49 and 1% respectively.
However, those for the Milyang 23, which is highly susceptable to shattering, were
much lower with 1% and 0.5% respectively, regardless of the moisture content of
the paddy. Therefore, it is desirable to breed rice varieties of the same physical prope-
rties as well as to improve a thresher adaptable to all the varieties.
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2. Torn heads, which increased with the moisture content for all the varieties
except the Milyang 23, decreased as the cylinder speed increased, but grains with
branchlet didn’t decrease. The damaged kernels increased with the cylinder speed.

3. The thresher output quality was not affected much by the feed rate. But grains
with branchlet and torn heads increased slightly with the feed rate for the head-feeding

type thresher since higher resistance lowered the cylinder speed.

4. In order to reduce grains with branchlet and torn heads in wet-paddy threshing,
it is desirable to imrporve the head-feeding type thresher by developing a new type of

cylinder which do not give excess impact on kernels or a concave which has different

sizes of holes at different locations along the cylinder.

5. For the head-feeding type thresher,

there was a difference in separating loss

between the varieties. At the cylinder speed of 600 rpm the separating losses for the

Minehikari and the Suweon 264 were 1,2¢% and 0,62%

loss of the head-feeding type thresher was not affected

respectively. The separating

by the moisture content of

paddy while that of the Mini- agad thresher increased with the moisture content.

6. From the analysis of the tailings return,

mechanism didn’t function properly because lots of

unnecessarily returned.

7. Adding a vibrating sieve to the head-feeding type
efficiency of separation. Consequently, the tailings return mechanism

¢t appeared that the tailings return
single grains and rubbishes were
thresher could increase the

would function

properly since unnecessary return could be reduced grestly.

8. The power required for the head-feeding type thresher was not affected by the

moisture content of paddy, but the average power increased

the feed

linearly with

rate. The power also increased with the cylinder spzed
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Table 1. Details of Experiments

ment No Factors Levels of Factors Investigated Items Remarks
Variety Suweon 264 Grain with branchlet Year:1978
Minehikari Torn head Date:Sept. 26, Oct. 2,
Cct. 11 for Suw
I m.c. (w.b.) 20,18, 16% Damaged kernel C or Suweon

Cylinder speed 450, 500, 550, 6C0, 650,

Scparating loss 264
Rate of head rice

QOct. 7, Oct. 14,

7C0rpm Oct. 26 for Minehi-
kari
Thresher: Hae-ryukHR 70
Variety Milyang 23 Grain with branchlet Year:1979
Minehikari Torn head Date: Oct.3,0ct.9 for
mec. (w.b)  Milyang23:23.6, 16,74 Lemaged kernel Milyang 23
Minehikarir22. 0, 16. 627 Broken straw Qct.7, Oct.? for
Rate of head rice Minehikari
Feed rate Milyang23: 420, 400, Thrchesr:Hae-ryuk HR 70
780 kg/hr
Minehikari: 385, 550,
715 kg/hr
Varijety Milyang 23 Grain with branchlet Year:1979
Minehikari Torn head Date:Oct. 3, QOct. 8 for
I e (wb) Milyang23:23.6,17.59 Demaged kernel Milyang 23
Minehikari:22.0,17.9 % Broken straw QOct.7, Oct. 8 for
Rate of head rice Minehikari
Feed rate Milyang 23:120, 168, Thresher:Mini-agad
216 kg/hr Thresher
Minehikari:110, 154kg /hr
m.c. (w.b.) Suweon264:20.1,18.9% Year:1979
Jinheung:19.0, 16.2% Date:Oct.21, Oct.29 for
N —_— Torque(kg-m) Suweon 264

Cylinder speed 500, 550, 600rpm

Suweon?264:420, 600, 780
kg/hr

Jinheung:385, 550,715
kg/hr

Feed rate

Engine RPM

Oct.21, Oct.29 for
Jinheung
Thresher: Hae-ryuk HR70
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2. Fan 3. Control board

1. Chaff outlet
4. Second cylinder 5. Cover 6. Control board
7. Knife 8. Threshing tooth 9. Cylinder 10. Co-
ver 11. Fecding chain 12. Feeding rail 13. Sp-
ring box 14. Concave 15. Cover 16. Fan 17.

Air stream divider 18. Grain guide plate 19.

Auger 20. Control board 21. Grain guide plate

22. Grain guide plate 23. Tailing return thro-

wer 24. Spoke

Fig. 1. Schematic drawing of the head-feed
ing type thresher used for the experiment.
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1. Spike tooth 2. Threshing cylinder 3. Pulley
4. Concave 5. Perforated vibrating sieve
6. Flat spring 7. Grain Pan 8. Inlet 9. Cam
10. Connecting 11. Engine 12. Fan 13. Bucket

Fig. 2. Schematic drawing of the Mini-agad

thresher used for the experiment.
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Table 2. Comparison of the thresher output
quality at different moisture levels.
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Thresher Variety m.c. GWB TRH DMK

20 iz2.1 é.8 0.1

Suweon244 18 10.1 10.1 )

16 7.6 4.5 0.5

Auto-thresher 20 5.4 2.0 1.7
(Head feeding Minehikari 18 .40 18 L

type) 16 40 1.1 2.6

Milvang23 23.6 0.5 0.1 0.2
16.7 0.8 0.3 C.1

Minchikari 22 4.0 .
16.6 2.5 0.7 0.3

Mini-agad Milyang 23 23.6 1.38 1.45 0.01

E}%r}e;garm 17.5 2.78 2.71 0.01
type) Minehikari 22 5.6 5.1 0.03
17.9 4.6 5.5 0.06

* GWB: Grain with branchlet
** TRH: Torn head
*+* DMK: Damaged kernel
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Table 2. Comparison of separating loss at

different moisture levels.

Thresher Variety m.c. Separating
loss( %)
Suweon 264 20 0.38
Auto-thresher
(Head-feeding 18 0.73
type) 16 0.56
Minehikari 20 1.2
18 1.92
16 0.97
Milyang 23 23.6 3. 46
Mini-agad
thresher 17.5 1.92
t(;rpkgfw'm Minehikari 22 4,94
17.9 2.03
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