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Abstract: Problem Statement: The rice is the one of important croptire word which is cultivated at
the extensive area of Iran. Yield of crop is adaathich is investigated in the breading researches
Usually, for threshing of crops at these studiagyls plant thresher is useflpproach: In this study,

the threshing unit of a type of single plant thexsfAlmaco SPT-SEX model) was evaluated. The
effects of drum speed, crop moisture content anibtyawere investigated on the threshing loss,
damaged grain percent and power requirements egliing unit. Tests were arranged as a split- split
plot fitted into randomized completed block withrel replications. To compare the means, Duncan's
Multiple Range Test was useResults. Results showed that the effects of variety ondamaged
grains percent and power requirement of the thngshhit were significant at probability level of 1%
and 5%, respectively. The effect of crop moistuwetent was significant at probability level of 1% o
the threshing loss and power requiremenclusion/Recommendation: With increasing of drum
speed at all varieties, threshing loss decreaseall Airum speed levels, by increasing drum speed,
damaged grains percent increased. At each drumdsplkee mean of power requirement at wet
condition of paddy was significantly higher thaly dondition of paddy.
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INTRODUCTION clock wise. However, excessive researches have been
conducted about the paddy threshers but there tis no
Rice is one of the oldest known crops to have beeny research about this type of threshing unitingle
cultivated by human. This cereal foodstuff is apla plant thresher Saeeet al.™ evaluated a hold paddy
food crop in many parts of the world, includingn[ﬁ'f]_ thresher. He showed that the threshing efficier®z2%
Researches have been conducted at it's cultivai® obtained at drum speed of 500 rpm. Datt and
different stages including of planting, breeding'Annama“éG] designed and developed a straight through
production, harvesting and post harvesting in thepeg tooth type thresher for paddy. At their testhw
international rice research institute and rice aesiethe  five varieties paddy and peripheral speed of driih7o
institute of Iraf>>%1%% The yield of crop is always M sec’, concluded that even the wet crop with moisture
considered as an important independent factor. Tgontent of grain and straw as high as 25 and 74%,
determine yield crop, especially in breading reslees, respectively, could be handled by this thresher wit
a little crop (single plant) is threshed. This miaehis  threshing efficiency 99.98% without damaged dfain
named as single plant thresher. At this study, the
threshing unit of a single plant thresher (Almaptsex MATERIALSAND METHODS
model) was investigated. Effects of drum speedp cro
moisture content and variety were investigated fen t Required materials and instruments to accomplish
threshing loss, damaged grains percent and powhis study include of the single plant threshingt,un
requirement  according  to  the  previous digital wattmeter, digital tachometer, electromeded
researchés®*%*¥ The structure of the threshing unit belts and pulleys and varieties of paddy. Maing#is
of single plant thresher differs with common thressh thresher consist of drum, concave, feeding tray,
Concave is placed at above drum. Square spiketi tootleaning fan, chassis, collecting chute and graeed
are installed on its internal surface. Drum rotares reducer (Fig. 1).
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The length and diameter of drum were 330 andThe levels of drum peripheral (tip tooth) were
110 mm, respectively. The number of tooth fitted onincluding 8, 11, 14 and 17 m Skéor verifying drum
drum was equal to 85. The wrapping angle of concavépeed, pulleys with different diameter were applied
was 115 degree. The concave as well as a cap wddese levels included nearly all drum speeds which
placed the top of drum. To accomplish experimentsother researcheré* applied for threshing of paddy.
samples were prepared from experimental farm @ ric In the duration of each test, the maximum requireme
research institute, Rasht, Iran. The samples werBOWer for threshing was measured and recorded by
manually harvested at 9-11 a.m. The grain moisturdigital power meter. After from each test, remained
content was immediately measured by a digital'@iNS ON panicles were se_parate_d. The weight perce
moisture meter (model GMK-303). For determining of O them respect to total grains weight (threshed
stalks moisture content was used by ASAE starftiard threshed grains) took as threshing loss. Also, qubur

For creating other moisture levels (grain stora egrains in collecting chute were cleaned. To deteemi
. 9 9 orag damaged grained percent, five samples 10 g were
moisture level), samples spread on the flour ti t

removed from among them. Then damaged grains were

grains receive to storage moisture I_evel. Grain an%eparated and  weighted. After, experiments
stalks moisture content was presented in Table 1. accomplishment and data collection, analyze of

Procedureis in this manner that Single plant (a variance was accomplished separately for each
handle) is feed into threshing unit via feeding.try dependent variable. Dependent variables included
Grains are threshed as the result of the impacefof  power requirement, threshing loss and damaged gyrain
rotating drum. Then grains are felled on reducingpercent. Experiments were arranged as a split- [gpli
roller. Here the speed of grains is reduced. THazea fitted into randomized complete block with three
grains are cleaned by air current of fan. Cleameihg ~ replications. To compare of the means, Duncan's
are collected into the chute. A view of single plan Multiple range test was used.
thresher (Almaco apt-sex) was seen in Fig. 1. With

attention the number of varieties (3 levels), maist RESULTS
conditions (two levels), drum speeds (4 levels) and
replications (3 levels), 72 tests were run. Vaeeti The result of the analysis of variance of the

were including Hashemi, Khazar and hdral). dependent variables has been showed in Table 2.

Feed tray

Threshing loss: The results showed that the effects of
Beiving independent variables (crop moisture content andhdr
electromotor speed) and their interactions were significant ba t
threshing loss except variety effects. The comparis
results of the main effects means showed thattihrgs
loss of dry paddy was higher than wet paddy with
significant different (p<5%).

Threshing unit

Cleaning fan
Table 2: Analysis of variance of threshing lossmdged grains

percent and MOG to grain ratio

Chuiz F ratio
Power
Source of Degree of Threshing Damaged grains iREgant
Variation (SV)  freedom (df) loss (%) percent (%) (W)
. i Replications (R) 2 <1.00 <1.00 <1.00
Fig. 1: Single plant thresher Variety (V) 2 2.69"™ 8.886* 175.45*
Error (a) 4 - - -
i kK ns ok
Table 1: Grain and stalks moisture content of ugadeties in (MMols\};"e ™ ; 5%;* 1?1:133** 5%_'2‘2?5
eXperImentS Error (b) 6 - - -
Moisture content Drum speed (S) 3 102.89**  328.060** 214.47*
(VxS) 6 4.25% 2.538* 23.96*
Grain Stalk MxS) 3 10.21%* 0.437° 12.23*
----------------------------------------------------- (VxMxS) 6 6.23* 4.474% 1.61°
Varieties Wet Dry Wet Dry Error (c) 36 - - -
Khazar 27.50 14.91 80.90 19.73 Total 71
Hashemi 26.93 13.72 73.82 15.63 ™ 'No significant, *: Significant at the pratility level of 5%,
Baharl 26.72 13.24 72.81 14.81 = gignificant at the probability level of 1%
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1 s e — moisture condition and drum speed revealed which at
25 1 ’ all drum speed levels; threshing loss mean of \adty

, B Dry paddy was lower than dry paddy (Fig. 2c). The differefit o
) b effects dry paddy and wet paddy was significant

(p<1%) only at drum speed 8 m sec

Threshing loss (%)

Damaged grain percent: As at Table 2 has been
presented, the effects of variety and double icteras

of this factor with others were significant. Théeet of
paddy moisture condition and the interactions a$ th
factor (Fig. 3b) with the drum speed were not
significant. The results of means comparison oftdiou

Khzar Hashemi Bahar 1

The varieties for experiment

@)

6 - interactions were illustrated in Fig.
s Wihear Power requirement: The results of variance analysis
4 B Hashem (Table 2) revealed that the main effects of Variaty,
FEEEl L . OBaharl Moisture content (M) and the drum Speed (S) and als
E be interactions (Vx S and Mx S) were significant on the
= 7 ed power requirement of threshing unit. The drum speed
1 de effect was significantly increased the power
o 4 , fee e requirement. The highest (959.3) and lowest (33¢)0
3 1 14 17 power requirement take placed in drum speed ofnti7 a
Drum speed (m see-?) 8 m sec', respectively. The mean comparison of
(b) interaction effects of variety and paddy moisture
conditions showed that for all varieties, power
6 requirement at wet condition of paddy was signifita
. ‘ higher than dry condition of paddy.
_ B Wet paddy
% 4 1 0 Dry paddy DISCUSSION
—2 2 1 c Threshing loss: The mentioned results in Fig for the
=, ¢ threshing loss factor are similar to the result%f!
. ﬂ d d d d With increasing of drum speed at all varietiesediming

loss was decreased (Fig. 2b). Hence with increasing
i drum speed, the impact force on panicles increadesl.
Drum speed (m sec!) . . .
©) threshing loss means at tests with Khazar variety h
been greatest from others (Fig. 2a). Then threshing
Fig. 2: The results of double interaction meangtmn force of this variety is more than for Hashemy and
threshing loss (dissimilar letters shows differentBaharl varieties. As results, at Khazar varietye th
significantly at probability level 5%) shattering habit of grain had been less. The highed
lowest means of threshing loss were allocated tazkih
The results of comparison of interactions means of1.702) and Hashemi (0.914%), respectively.
variety and paddy moisture condition revealed timdy
at experiments with Khazar variety, effects of paeldy ~ Damaged grain percent: As Showed in Fig. 3b, the
moisture condition (wet and dry) has produced theeffect of paddy moisture condition and the interact
significant different on the threshing loss (Fig).2 of this factor with the drum speed were not sigaifit.
The results of interaction mean comparison ofTherefore the strength of grains at varieties retspe
drum speed and variety (Fig. 2b) showed that withimpact force has been different. At all drum speed
increasing of drum speed at al variety, threshivgs | levels (Fig. 3a) increasing of the drum speed was
was decreased as it was been zero at 14 M. S6e  caused the damaged grains percent increased. Fhis i
result of interaction means comparison of paddybecause of increasing of impact force ongtaéns.
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(dissimilar letters shows different significantly
Fig. 3: The results of means comparison of double at probability level 5%)
interactions on damaged grains percent
(dissimilar letters shows different significantly CONCLUSION

ili 0
at probability level 5%) Overall these results of obtained from the study

The decreasing of moisture content of paddy wadvhich has been summarized as follows:

increased the damaged grains percent only at Khazar

variety (Fig. 3b). Thus at this variety, the desieg « The threshing loss was different at wet and dry
moisture content of grains was subtracted the gthen conditions of paddy

of grains respect to the impact force. « Drum speed affects on threshing loss, damaged

Power requirement: The comparison of the main . grains percent and power requirement

effects of the variables showed that the mean ofepo In general, variety variable was not affected o th

requirement was not different between Hashemi and threshing loss _

Bahar 1 varieties. But it was different betweenl¢asi *  The highest and lowest damaged grain percent was

and Bahar 1 varieties. allocated to Bahar 1 and Khazar varieties,
The highest and lowest power requirement mean respectively

allocated to Khazar (830.3) and Hashemi (531.1 W)y Only at Khazar variety, to dry of paddy has

varieties, respectively. It is due to from higher increased the damaged grains percent
detachment force of grain at Khazar variety and #i&  «  variety, paddy moisture condition and drum speed
higher friction of panicles with threshing elemerithe affected on the power requirement power of

results of mean comparison of interaction effec
(Fig. 4b) showed that at each of the drum speeal, th,
mean of power requirement related to wet conditbn . ) .
paddy was significantly (p<5%) higher than dry obtgmed at tes_ts with  Khazar and Hashehi
condition of paddy. In general, the highest meaiigl varieties, respectively _ _

W) was obtained for Khazar variety at the wet® Power requirement of threshing unit for wet paddy
condition. was higher than dry paddy
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