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Study on the Optimum Harvest Timing
for Different Operational Systems of Rice
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Lee, Chong Ho* - Kang, Whoa Seug** . Chung, Chang Joo**

Summary

In this study, rice harvesting systems suitable to Korean situations and the opti-
mum timing of these systems were determined, respectively, based on experi-
mentally determined factors such as field yield and the milling quantity and quality
measured at various levels of the grain moisture content at harvest. Rice varieties
used for the experiment were the AKIBARE (Japonica-type) and the SUWEON
251 (high yielding TONGIL sister-line variety). The harvesting systems studied
by the experimental work of this study were traditional system with both the wet-
material and dry-material threshing system by use of binder with both the dry-
material and wet-material threshings, and system by use of combine. Grain samples
were taken from final products of the paddy rice harvested from the experimental
fields for each system to measure the recovery rates of the milled rics.

The results may be summarized as follows:

1. The milling recovery rate of the AKIBARE variety had highest value within
the range of the grain moisture at harvest, showing from 21 to 26 percent. The
head-rice recovery for the same variety was a little greater in the wet-material thres-
hing than in the dry-material threshing, higher values of which, were 20 to 25 perc
ent, seen within the range of grain moisture at harvest regardless of the harvesting
systems tested.

9. The milling recovery of the SUWEON 251, when tested for different harves-
ting systems and harvesting grain moistures, did not show a statistically significant

difference. In contrast, head-rice recovery for the systems operated by the wet-m-
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aterial threshing was much greater than that by the dry-material threshing. The

difference of the recoveries between these systems range from 2.6 to 4.7 percent.

3. An assessment of the optimum period of harvest timing for each of the harve-

sting systems tested were made based on (a) the maximum total milled-rice yield
and (b) the percentage reduction in the total milled-rice yield due to untimely

harvest operations. The optimum period determined are:

23-192 for taz ATD, AC,

STD, SBW, STW systems, 25-21% for the ATW and ABW systems, and 27-18%
for the ABD, SBD, and SC systems, respectively.
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Table (1). Agronomic data of the rice varieties
tested for the experiental harvesting

operation
; Variety AKIBM‘F SUWEON 251
>é()v\;ving 7 B Aprll 17, 19;7 Apn]i] 77‘?7—7
Transplanting May 29, 1977  May 30,1977

| Begin | Sept. 2?,1977 Sopt. 22,1977

Hawe.,t'nv
| End 10u 17 1977 *‘obt 11,1977
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Table (2) Five harvesting systems tested in
this study.

System l Description
1 I\ Traditional harvesting system to
which the dry-material threshing
} was applied

184 | Traditional harvesting system to
i which the dry-material threshing
[ was applied

111 | Binder harvesting system to which

the dry-material threshing was
applied.

v 1 Binder harvesting system to which
- the wet-material threshing was
| applied

A% i Combine harvesting svstem
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Table (3) Tested moisture contents of standing-
stalk paddy (% w.b.)

, - Test No | | ‘

L~ A T R S - 4 5

| Variety ™. . ; 1 ]

i ~. : ]
' Akibare 126.8124.5!221 ]1935 16.9)
| Suweon 251 | 23.8 ] 21.3 | 20.2 | 18 91 16.3 1
{ ! I ! !
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experimental eqonipments ard measuring instruments.

Eomcnclaturc ! Type/Nodel J Capacty/Dimension ) Remarks
o ii ) _ N Ml Cut;;é width ; 750mm ’ Drum speed for paddy
Combins | Iseki TARO-700 Drum Dia ; 444mm } : 450 rpm
Binder | Suzue B25OA wu&;;;;;;;ﬁ&;;l -
- i
Thresher Hae-Ryuk HN-67 Drum dia : 364mm i Drum Sped for paddy
Auto-thresher (2Row) 1 400-450 rpm
Dryer [ Hyup-Shin Batch Type | 1.8mx1. 8m |
‘i;b. Huller - g;:jk; - Feed rate : 140-150 ‘ Roller Clearance :7M
gr/min ] 0.03 in
Lab.Miller “K}‘S:;a_l::*_ }]SO—ZOOgr ; T
Sizing Device ! Burrows ‘ é MJ
Whiteness Meter mwj Kett C-3 | Range : 0-110 | B
Moisture Meter i Kett S;h* l Range : 11-30¢ J Electric Resistance

Smiths Industries
Venture ATH 6

Tachometer

! Range : 0-10,000 rpm )
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Fig. (1) Field yields of AKIBARE and SUWE-
ON 251 varietics fer five harvesting
systems when operated at different
grzin moisture levels at harvest.
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Fig. (2) Brown rice recovery of AKIBARE var-
iety in association with five harvesting
systems when operated at different
grain mositure
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Fig. (3) Milling recovery of AKIBARE variety
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iety in association with five harvesting
systems when operated at different le--
vels of grain moisture contents.
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Fig. (5) Brown rice recovery of SUWEON 251
variety in association with five harve-
sting systems when operated at diffe-
rent levels of grain moisture contents.
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Fig. () Milling recovery of SUWEON 251 vari-
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Fig. (7) Head rice recovery of SUWEON 251
variety in association with five harv-
esting systems when operated at diff-
erent levels of grain moisture contents
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Table (5) A summary table of the multiple range test and ANOVA for the total milled-rice

vield for different harvest systems

i \ Extreme Value i Difference Result of
System | Average — ANOVA

| Max. } Min. 1 Magn. % Test
ATW 5032. 87 5130. 57 4875.07 155. 50 3.09 n.s.
ATD i 4886.17 5009. 00 4674. 68 334,32 6. 67 n.s.
ABW ‘ 5005.34 5217. 81 4022. 61 395.20 7.57 sk
ABD { 4917.45 5172. 47 4650.73 521.74 10. 09 ¥
AC 5022. 54 5225. 41 4827. 52 397.89 7.61 n.s.
STW 6462.33 1 6735.32 | 6226.83 | 508. 49 7.55 %%
STD 6462.25 6757.74 | 6390, 61 367.13 5.43 n.s.
SBW 6610, 25 6761.33 6459, 58 301.75 4. 46 3
SBD 6537. 61 6677.45 6251.30 426.15 6.38 »*
SC 1 6595.15 6673.76 | 6403. 31 270.45 | 4,05 n.s.
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Table(¢) Estimated reduction of the total milled-rice yield caused by untimely harvest

Operations (2)

Estimated reduction of the total milled-rice

Optimum grain yield at different harvesting grain moist- Recommened range

System | moisture at ure contents (%) i of grain moisture
| harvest R [ 23 ] 22 | = { 20 | 19 [ 18 | content (%)

ATD 2] 3.6 |2.2 |12 |04 ]o 0.2 loe |1.4 23—19
ATW 23 ! 0.2 0.1 ~ 0 0.59 11.80 | 2.93 ] 4,10 | 5.28 2521
ABD 19 5 5.37 | 3.78 1'2.58 [ 1.99 | 1.39 | 0.0 | O 0.30 22—18
ABW 22 11.0 | 0.55 ‘ 0.2010 0.70 § 1,75 | 4.62 | 6.54 25—-21
AC 21 1 4.08 12,91 1.75]0.78 |0 0.39 1 0.97 | 2.33 23—19
STD 21 2.8111.1910.30 ;0 0.59 11.48 | 2.12 23—19
STW 21 4.39 11.97 | 0.45 1|0 0.15 11,21 10.72 23—19
'SBD 20 3.74 \ 2.40 11.20]0.3010 0.15 | 0.60 22—18
SBW 2 2.2511.20 ; 0.45 {0 0.4511.05] 2.10 23—19
SC 19 ] 4.05 2.55‘1.05 0.4510.15:0 0.30 2218
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