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ABSTRACT

This study is aim at fabricating of a garlic planter in order to substitute the
plantation by the farmer. This planter is worked on single seed drill planter as well as
the distances between ciove and row are 10 cm. The research has been continually
studied after the 4 models of garlic planters developed. However, they were found the
problem on seed damage in the metering mechanism. The study is subdevided into 3
steps: 1) design of the metering mechanism to reduce the problem of seed damage in
the metering unit, 2) development of the metering mechanism to increase the accuracy
of seed spacing and 3) fabricating of a garlic planter that can be used in the field.
Eventually, the 8-row garlic planter attached to the 5-hp engine power tiller has been
built. The bucket disk with 6 plastic buckets located at the peripheral disk was used as
the metering mechanism. Meanwhile, each bucket has 80 degree scoop angle. This
metering mechanism was driven by a power tiller wheel. Cloves were delivered from the
metering mechanism which was reverse rotated with planter traveling. The cloves were
laid down on V-shape furrows which were furrowed by shoe type opener. These 8
openers were established in 2 rows and 25 cm in spacing. The paddle type was used
as the covering device.

In field tests, it was found that the appropriate speed of the power tiller engine
was 1300 rpm at gear No.1. The garlic planter was tested at Sholae sub-district,
Maetang, Chiengmai. The study results have shown that the average forward speed of
the planter is 1.68 km/hr whereas its field capacity is about 0.84 rais/hr and the average

plant spacing is about 11.73 cm . Moreover, the average percentage of slip is found to

II



be 10.36 while the percentage of the germination and the average yield are found to be
74.57 and 2,217 kg/rais, respectively. The accuracy of plant spacing of this planter is
found to be lower when compare to that of the farmer. In addition, one travel of rotary
tiller is found to be a suitable method for land preparation and the economic analysis

have shown that the Break Even Point of this planter is approximately 2 rais.
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1 0.95 13 22 19 22 14 25 22 25
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35 3.325 45 78 68 78 49 87 77 87
4 38 52 89 78 89 56 100 87 100
4.5 4.275 58 100 87 100 63 112 98 112
5 4.75 65 111 97 111 70 125 109 125
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R, = Rb, + Rf,
e R, =0N maziadaseckifeadlasesfinanain 0 9.,
R, = Rb, + Rf,

R, = Rb, + R,

R, = Rb, + Rf,

R, = Rb, = Rb, = Rb, = Rb,

AN Fd-F=R uarR=Rb +Rf azld

Fd,—F = Rb, + Rf,: 554.73-341.37 =Rb, (6.1)
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Fd,—F =Rb,+Rf,: 640.11-341.37 = Rb, + R, (6.3)
Fd,—F = Rb, + Rf,: 745.98-341.37 = Rb, + Rf, (6.4)
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1. Anldanemedi(Fixed cost) Usznausiag A@ens1An uaz panibeann
5 Ai. o 1A ' = <4 d’l o = o nfl’
nsaanuTaLAFadng (ldansandl i TnafFeu wsnibudsein)ineasaunmial
° , o & I 1% I
NEAMLNIANABNIIAN WaT AanoaInnIsaInu TaiAresdnsazlidayaiiesiu
TN IR 31AUINTaLATaIQN 20,000 U, YAAIMAIAINUNARNIs1Eu
2,000 1 , 2gnsldan 10T | nmsAtwsnAndensAuLLEeananslEAl X iy 2

uazdnsaantinn winiy 8%

< s a2 | 1 s (o -1
an3197 7.6 MdanamsetiinlszneulidaAndensan uaz aeniaainnisaanu

] H v 1]
ANABNTIAN aonis | A e wasi(enide + Andenan)

a1 3% Fues | 397u Qu % e | A970u

@) | Wuase | anay | ia110ed | FAnuen | aequ | dumse | aese | ievesd] | AEvuan

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1 1800.00 | 4000.00 | 3272.73 | 1242.53 | 880.00 | 2680.00 | 4880.00 [ 4152.73 | 2122.53

2 1800.00 | 3200.00 | 2945.45 | 1341.93 | 880.00 | 2680.00 | 4080.00 | 3825.45 | 2221.93

3 1800.00 | 2560.00 | 2618.18 | 1449.29 | = 880.00 | 2680.00 | 3440.00 | 3498.18 | 2329.29

4 1800.00 | 2048.00 | 2290.91 | 1565.23 |  880.00 | 2680.00 | 2928.00 | 3170.91 | 2445.23

5 1800.00 | 1638.40 { 1963.64 | 1690.45 | 880.00 | 2680.00 | 2518.40 | 2843.64 | 2570.45

6 1800.00 | 1310.72 | 1636.36 | 1825.69 | 880.00 | 2680.00 2150.72 2516.36 | 2705.69

7 1800.00 | 1048.58 | 1309.09 | 1971.74 | 880.00 | 2680.00 | 1928.58 | 2189.09 | 2851.74

8 1800.00 | 838.86 | 981.82 | 2129.48 | 880.00 | 2680.00 { 1718.86 | 1861.82 | 3009.48

9 1800.00 | 671.09 | 654.55 | 2299.84 | 880.00 | 2680.00 [ 1551.09 | 1534.55 | 3179.84

10 1800.00 536.87 | 327.27 | 2483.82 | 880.00 | 2680.00 | 1416.87 | 1207.27 | 3363.82

A 2680.00 | 2665.25 | 2680.00 | 2680.00
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AR o — - ——
aadsel) | aensials | duudmield | sowdeld | +20% +30% +40% +50%
Aniduns 2680.00 17.72 99.00 116.72 | 14007 | 15174 | 163.41 | 175.09
FRUAAAAAY 2665.25 17.63 99.00 116.63 139.95 1561.62 163.28 174.94
ArnarTe3l 2680.00 17.72 99.00 116.72 | 14007 | 15174 | 163.41 175.09
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M990 7.8 AU BEP LW’ﬂ“'ﬁJuqﬂwuyﬂ'ﬁ\"\uwﬂuﬂ']LNﬂLﬂﬂUﬂUﬂ"l?l'mL?\j\lquﬂu

A o

\ispaLgnnsziiien Aausenuanum/le)
MAY | Al Anldane
nu(ls) v Favumield wuugn MO
1 2779.00 2779.00 1450.00 2380.00
2 2878.00 1439.00 1450.00 2380.00
3 2977.00 992.33 1450.00 2380.00
4 3076.00 769.00 1450.00 2380.00
5 3175.00 635.00 1450.00 2380.00
6 3274.00 545.67 1450.00 2380.00
7 3373.00 481.86 1450.00 2380.00
8 3472.00 434.00 1450.00 2380.00
9 3571.00 396.78 1450.00 2380.00
10 3670.00 367.00 1450.00 2380.00
11 3769.00 342.64 1450.00 2380.00
12 3868.00 322.33 1450.00 2380.00
18 3967.00 305.15 1450.00 2380.00
14 4066.00 290.43 | 1450.00| . 2380.00
15 4165.00 277.67 1450.00 2380.00
16 4264.00 266.50 1450.00 2380.00
1% 4363.00 256.65 1450.00 2380.00
18 4462.00 247.89 1450.00 2380.00
19 4561.00 240.05 1450.00 2380.00
20 4660.00 233.00 1450.00 2380.00
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Mt | mldaoed | Aldsiedunls | Aleen ey finlsqvs PBP
(sAd) vl (99 uw/ls) vl @2suwls) | uwA i
10 2680 990.00 3670.00 2250 [ -1420.00 | -14.08
20 2680 1980.00 4660.00 4500 |  -160.00 | -125.00
30 2680 2970.00 5650.00 6750 1100.00 18.18
40 2680 3960.00 6640.00 9000 |  2360.00 8.47
50 2680 4950.00 7630.00 11250 |  3620.00 5.52
60 2680 5940.00 8620.00 13500 4880.00 4.10
70 2680 6930.00 9610.00 15750 | 6140.00 3.26
80 2680 7920.00 10600.00 18000 |  7400.00 2.70
90 2680 8910.00 11590.00 20250 |  8660.00 2.31
100 2680 9900.00 12580.00 22500 |  9920.00 2.02
110 2680 10890.00 13570.00 24750 | 11180.00 1.79
120 2680 11880.00 14560.00 27000 | 12440.00 1.61
130 2680 12870.00 15550.00 29250 | 13700.00 1.46
140 2680 13860.00 16540.00 31500 | 14960.00 1.34
150 2680 14850.00 17530.00 33750 | 16220.00 1.23
160 2680 15840.00 18520.00 36000 | 17480.00 1.14
170 2680 16830.00 19510.00 38250 | 18740.00 1.07
180 2680 17820.00 20500.00 40500 | 20000.00 1.00
190 2680 18810.00 21490.00 42750 | 21260.00 0.94
200 2680 19800.00 22480.00 45000 | 22520.00 0.89
250 2680 24750.00 27430.00 56250 | 28820.00 0.69
300 2680 29700.00 32380.00 67500 | 35120.00 0.57
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Garlic in Thailand : Area, production, yield, farm price and farm value, crop year 1992/93 - 2001/02

ayansuannszfianludssnalnaainddnanidssgia

Crop year Planted grea Harvested 'area Production Yield per Rai. Farm Price Fa}r_m Value
(1,000rais.) (1,000rais.) (1,000tons) (Kgs.) (Baht per kg.) | (Million Baht)
1992/93 157 154 116 752 8.28 957
1993/94 154 152 110 728 15.34 1694
1894/95 160 159 121 764 18.49 2243
1995/96 167 164 132 805 30.74 4058
1996/97 171 169 147 870 16.27 2392
1997/98 148 147 119 810 18.01 2143
1998/99 137 135 118 874 24.56 2898
1999/00 138 136 126 927 24.28 3059
2000/01 150 147 132 893 22.38 2954
2001/02 141 138 126 916 20.1 2533
P & o - ~l
FNTWN N2 NUNNTHAR ﬂi‘:WIF_IJJIuﬂ?ZWI ﬁ1‘/l£l(5”]£lﬂ'] ﬂ)
Garlic : Area, production and yield by region, crop year 1999/00 - 2001/02
Region Harvested area (Rai) Production (Tons) Yield per ral (Kgs.)
1999/00 | 2000701 | 2001/02 } 1999/00 | 2000/01 | 2001/02 | 1999/00 | 2000/01 | 2001/02
Northern 132,028] 139,099 128,924] 122,713} 122,995 118,312 929 884 918
North - Eastern 3,523 7,628 8,487 2,996 8,102 7,648 850 1,062 901
Central Plain 541 646 617 410 484 463 758 749 750
Whole Kingdom | 136,092] 147,373| 138,028 126,119) 131,581} 126,423 927 893 916
- & A a = Y
FN5IN N3 WUNNTTHAR mns:mﬂu'luﬂszm ﬁ‘lﬂﬂ(i"lﬂ"NW) M)
Garlic :Area.\producﬁon and yleld by province, crop year 1999/00-2001/02
Province Planted area (Rai) Harvested area(Rai) Production{Tons) Yield per rai (Kgs.)
1990/00 | 2000/01 | 2001702 | 1999/00 | 2000/01 | 2001/02 | 1999/00 | 2000/01 | 2001/02 | 1999/00 | 200001 | 2001/02
Whote Kingdom 137814] 149690 140973| 136092| 147373] 138028| 126119 131581] 126432 927 893 916
Chiang rai 12201 13654 13377] 12079] 13622] 13341 10773] 11715 11370 892 860 852
Phayao 9967|  12349] 14266 0867 12310] 14218 7246 8669 10200 734 704 ny
Lampang 11035] 11888] 10466| 10925] 11806} 10464 7989 8476 7525 731 718 79
Lamphua 26436]  26553] 22546 26172 26022] 22517 25326] 23606] 20472 968 907 909
Chiang mai 49505] 50232] 47604 49099 50138] 44860 51480| 49579] 49127 1048 989 1095
Mae Hong Son 15828| 17105] 16490] 1s670] 16677 16475| 13881] 14727} 14396 886 883 874
Tak 2745, 2769 2547 2718 2769 2545 2309 2337 2152 850 844 846
Phrae 1219 1079 968 1182 1079 964 786 701 641 665 650 665
Nan 1768 1877 1889) 1763) 1852 1869 1155 1239 1262 653 669 675
Uttaradit 1477 1496 387 1433 1496{ 370 1010 1032 274 705 690 741
Phetchabun 1126 1330 1302 1115, 1328 1301 758 014 893 680 688 686
Si Sa Ket 3871 5446 5639 3523 4771 5631 2996 4259 4336 850 893 770
Chalyaphum 2028 1895 - 1777 1876 - 2464 2139 - 1387 1140
Nakhon Raichasima - 1232 980 | 1080 980 - 1379 173 - 1277 1197
Saraburi 548 652 617 541 646 617 410 484 463 758 749 750
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production and yield of major countries, 1999 - 2001

Garlic : Harvested area

196

country production(1,000tons) Yield Per Rai(Kgs.) Harvested area {1,000 rai)
1999 2000 2001 1999 2000 2001 1999 2000 2001
world total 9423 10028 10131 1564 1601 1620 6025 6262 6254
China 5986 6486 6600 2047 2141 2156 2924 3030 3058
India 495 500 500 666 667 667 743 750 750
Korea 484 474 406 1826 1687 1750 265 281 232
U.S.A. 336 337 337 3327 2982 2982 101 113 113
Eqypt © 224 267 215 3343 3560 3707 67 75 58
Russian Federation 181 198 200 1046 1053 1064 173 188 188
Spain 187 187 179 1161 1238 1193 161 151 150
Ukraine 89 127 135 679 882 865 131 144 156
Argentina 145 144 131 1667 1485 1489 87 97 88
Thailand 126 132 126 927 893 916 136 147 138
Other 1170 1176 1302 946 914 984 1237 1286 1323
Source : Thailand, Office of Agricultural Economics
Others, Food and Agriculture Organization of the United Nations
] o Py Y
A9 N5 ﬂ']i‘d\lﬂf)ﬂﬂ?.‘:mﬂui"]ﬂLﬂ'ﬂuﬂQLLﬂﬂ UNTIAN 2540 — LN 2546
Garlic:Export Quantity and Value, Year 1697-2003 Quantity :Kilogram
Month 1997 1998 1999 2000 2001 2002 2003
onl
Quantity | Value | Quantity | Value | Quantity | Vawe | Quantity | Value | Quantity | Value | Quantity Value Quantity | Value
Jan 79371 8028 2680]  637.53 332 5326 a864| 379550 3sses| 2338.74| 178869 11673.9] 196000| 3272.37)
Feb 163342} 922.82| 13637 306.75 327)  ee.89) 20500| 61551 166560 6777.8] 323879] 16004.25| 238007| 3636.62
Mar 168474]  930.02 g19| 8755 4438] 17295 32 2.3 86851| 453637| 147628] o754.27) 176782| 2772.06
Apr 404575 2449.14 s524]  722.48 4443 43042] 15072) 6361} B8114| 59852 136128] 6935.81| 140712| 207414
May 116075  600.14 a782] 7895 15605 739.81 3421] 33036} 20109 1390.22| 362365 18500.85
Jun g310| s7.88 8508}  704.54 4200] 26327 3184] 321.12] 99468 6944.04| 316406] 12097.58
Jut 61623 940.15 212 2243 2314]  199.41 2034] 22342 119560 832033| 498355| 194725
Aug 0ags| 252.07 2720|  154.42 2548] 167.74]  14a73] s48.49| 140740] 09553| 103639] 3176.97
Sep %6 3.36 818 427 635)  66.92| 21689] 1049.72| 79726| 5464.44| 257004] 84108
Oct ca87| 58621 1239|  206.48 or|  13.74| 78307] 3763.28| 101975| 6929.34f 172132| 2801.7
Nov 3857 52507 487] 2735 2016] 180.58] 39634| 2534.25| 176254{ 11974.38) 186137|  3319.9
Dec 6438] 8305 4500] 376.48 1411|  18361] 82695| 5458.77] 203358 13130.76] 122566| 1714.25
axport | 1020044] 8152.71) 48236| 4200.53]  3s366] 2567.31] 293995| 16380.21| 1321581| 83755.92| 2694909| 113862.79| 751501| 11755.19
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owing equipment — Test methods —
Part 1: Single seed drills (precision drills)

-l
Talw

“ "!":;:;1' ] \

glaglainitoh

Jas

laﬂmsu:l-ﬁ’u

D Introductioh

irhe aim of this part of ISO 7256 is to make available to test of-
fices and other interested organizations a standardized test
method permitting reproducibility of tests when they are car-
ied out in geographically remote areas and/or in different
limatic conditions ; the main objective being comparability for

iany one mode! of equipment.

This condition of reproducibility limits the number of man-
datory tests which can be used and eliminates mandatory tests
in the field. However, these tests may be carried out
optionally at the instigation of the test office or at the request of

the manufacturer. -

1 Scope and field of application

This part of 1SO 7256 specifies test methods for single seed
drills {precision drills}.

2 Reference

1SO 7424, Agricultural equipment — Matching of wheeled trac-
tors and rear mounted implements — Code numbering system.

NOTE — A future Intemnational Standard will deal with classification
and terminology of equipment for sowing and planting.

3 Definitions

For the purpose of this part of 1SO 7256 the following defi-
nitions apply.

3.1 single seed drills (precision drills) : Driils whose meter-
ing mechanism distributes seeds singly by means of a burying

device at predetermined intervals to form a sowing line.

NOTE — As the great majority of sowing equipment has equidistant
spacings, the tests refer only to this type of equipment.

USRI Y

3.2 sowing unit (for seed): Unit generally comprising the
metering mechanism and the burying device.

3.3 metering mechanism (for seed): Mechanism which
takes seeds from a batch leaving the hopper individually or in
groups and deposits them in a line (or row). )

3.4 burying device: Device generally comprising a coulter,
a device to regulate the ground penetration depth of the coulter,
and a unit that covers the seed. . -

3.5 coulter: Device for opening 2 furrow in the ground in
which the seeds leaving the metering mechanism aré placed.

3.6 flow rate: Amount of seed distributed, expressed as a i
number, mass or volume of seed per unit of time.!

— . g

3.7 application rate: Amount of seed distributed, ex-

pressed as a number, mass or volume of seed perunit of length

or surface.?)
o/ i e i

3.8 spacing: The distance between two successive seeds in

“the row.

theoretical spacing: Spacing set on the contral.mechanism
and stated by the manufacturer.

3.9 miss: For a single seed drill, the absence of a seed where

there should be one theoretically. In practice, by analogy with

statistical evaluation of results, all spaces larger than 1,5 times

;he tl)weoretical seed spacing are considered to be misses {see
101)

3.10 multiples: For a single seed drill, the presence of two
seeds or more where there should only be one. In practice, by
analogy with statistical evaluation of results, all spacings less

than 0,5 times the theoretical seed spacing are considered to be

Thultiples (see 6.1.7). -

1) For precision drills, only the number is to be taken into consideration for flow rate and application rate measurements.
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4 Ganeral test conditions

4.1 Seed drill L.

4.1.1 |Selection
1

The seed drill to undergo testing may be selected by the
representative of the test office in agreement with the manufac-
turer.

i ) .
The sged drill shall, in all respects, conform strictly to the
specifications, which the manufacturer is required to send to
the test office in writing. ’

The test report (see annex F) shall specify how the drill to be
tested was chosen.

4.1.2 Manufacturer’s instructions

Use tl'he drill in accordance with the manufacturer’s instruc-
tions, which shall specify, among other things

a)' the maximum forward speed and, if appropriate, the
minimum forward speed, expressed in metres per second;

b ' the maximurn, and if appropriate, the minimum number

of revolutions, expressed in minutes to the power of minus

ohe (min—1), and/or peripheral speed, expressed in metres
_per second, of the metering mechanism;

c) the species and types of seed which n:xay be sown;

d) the metering mechanisms suited to each seed species.

4.1.3 Checking of specifications

——w—-

The technical characteristics supplied by the manufacturer shall
be i]'-.dicated in the test report and shall be checked.

4.2 Seed

4.211 Types

Thd tests shall be carried out taking into account the manufac-
turér's specifications.

4.2.1.1 Single-purpose drill

.

If the seed drill is stated to be specifically for one or more types
of lseed and/or distribution methods, the test shall be carried
out exclusively with the seeds indicated by the manufacturer,
anH, as appropriate, of the size specified.

4.2.1.2 Multipurpose drill

If the drill is stated to be multipurpose, the tests shall be carried
out with the following w

[ BEECREy

1) For optional tests see annex E.
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— type a: a medium size round seed 3 + 0,75 mm in
diameter (for example, pea or a coated seed the coating of
which shall be smooth and of a regular shape};

— type b: a small seed of regular shape (for example,
cabbagerof diameter less (han 3mm;

— type ¢: a large irregular seed (for example, bean or flat
- __/\ .
maiz& seeds) of diameter greater than 6 mm;

— type d: the most difficult seed permitted by the
manufacturer (for example unpelleted genetically mono-
germ beet seed, carrot, etc.).

NOTE — The seeds shall not have been subjected to any treatment
which could change their physical properties, except that incorporated
in the coatings.

4.2.2 Characteristics

The dimensional characteristics (scale and granulometric pro-
file), purity {percentage of foreign bodies, bad seeds and
broken seeds) and water content of the batch of seeds used
shall be noted in the test report.

4.3 . Ambient conditions

The hygroméitic levels shall be observed and noted in the tgét
report. -

5 Mandatory tests"

5.1 Nature of test (see annex A)

The mandatory tests deal essentially with the precision of seed
planting and the efficiency of metering.

Each test shall be carried out with three different units, either
three urits on one multirow drill or three independent sowing
units if each one has a metering mechanism.

Tests 1, 2, 3 and 6 (see annex A) shall be carried out with the
sowing unit either static or mobile.

Test 4 {see annex A) shall be carried out with the sowing unit
mobile.

Test 5 [see annex A) shall be carried out with the sowing unit
moving over a bed of sand.

5.1.1 Static tests

With the sowing unit stationary, the metering mechanism shall
be driven at a rotary speed equal to that which it would have for
actual work, i.e. taking into account the theoretical forward
speed and the adjustment of the ratio between the metering
mechanism and the driving wheel speeds. In order to simulate
the relative movement of the drill above the ground, an



aldhesive strip moving at the relative forward speed of the drill
Wwhen travelling without slipping may be run underneath the
seed drill.

NOTE — This recording on to an adhesive strip may be replaced by any
gther recording method, such as an acoustic of optical method. The
rhethod used shall be noted in the test report.

'

?.1.2 Mobile test

he sowing unit shall be fixed to a mobile trolley moving at a
onstant speed and without jolting over 3 stationary adhesive

strip.

OTE — Recording by means of an adhesive strip may be replaced by
Eny other recording method, such as an acoustic or optical method.
[T he method used shall be noted in the test report.

5.1.3 Test on a bed of sand

The sowing unit shall move over a bed of sand of specified
.characteristics (see the note) at a constant speed and yvithout
jolting.

The coulter shall penetrate this sand to a depth at least equal to
the minimum working depth.

| For this test, the coulter may be equipped with deflectors
| which, without interfering with the placing of the seeds, pre-
vent the sand from falling back. it shall be maintained at a con-
stant depth. :
The forward speed shall be equal to theﬁactual speed of the
seed drill at work. P

NOTE — Characteristics of the sand may be :;s follows:

7 .
»'54 foundry sand:

— granulometry of 85 to 120 pm,

— clay content intended to provide a binding agent (20
b) a pure sand (such as Fontainebleau sand to which a low-
viscosity _éil i; added in the propow .

to 25 %), ,
- water content between 4 and 6 %_;
5.2 Adjustments and procedure

5.2.1 Position of the coulters (see annex A)

Tests 1, 2 and 6 (see annex A) may be carried out with the
coulters raised, on the recommendation of the manufacturer.
The distance between the metering mechanism seed outlet and
the impact surface shall be as close as possible to that in actual
practice between the seed outlet and the bottom of the furrow.

Test 3 {see annex A) shall be carried out partially with the
coulter in position so as to check whether there is any seed re-
bound against the coulter wings. If so, the distance between
.the metering mechanism outlet and the impact surface shall be
slightly greater, but still as close as possible to the actual
distance so as not to extend the seed fall distance unduly. This
distance shall be noted in the test report.

“‘\J
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Tests 4 and 5 (see annex A) shall be carried out with the coulter
in position.

5.2.2 Filling the hoppers

The hoppers shal! be filled at the tin:e of the test, avoiding any
abnormal compaction of the seed.

For the tests with the hopper full, half full and one eighth full,
these volumes correspond to 100, 50 and 12,5 % of the total
volume of the hopper plus the usable volume of the metering
mechanism feed chamber.

5.2.3 Forward speed

Three relative drill/ground speeds shall be chosen corre-
sponding to the forward speeds from the range 1; 1,50; 2; 2,50
and 3 m/s in accordance with the manufacturer’s instructions.

For static tests, if the driving wheel is mounted on tyres, the
rotary speed w is given by the equation

where - : .

v is the relative forward speed;

R is the radius of the tyre under average load.

5.2.4 Adjustment of the metering

The tests shall be carried out with the average spacings
currently used in agriculture for these types of seeds. These
metering amounts shall be recorded in the test report.

5.2.5 Speed adjustment of the metering mechanism

As the seed spacing control is obtained by a combination of the
number-of the holes or cells of the metering mechanism and
its rotary (or linear) speed, the tests shall be carried out at
maximum and minimum speeds and at the intermediate speed
closest to the mean arithmetical speed between the maximum
and minimum speeds specified by the manufacturer for the
type of seed to be tested, adjusting the metering member
{drum, disc or belt) on the sowing unit for the particular
spacings.

If there is only one means of adjusting the spacing, ‘the test
shall only be carried out with this one setting.

5.2.6 Slope test .
The slope tests shall be as follows:

a) .ascending a slope: incline the sowing unit 11° towards
the rear (corresponding to a 20 % slope);

W
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b} descending a slope: incline the sowing unit 11°

towards the front;

c} rlslope to the right: incline the sowing unit 11° to the
right
1

d) slope to the left: incline the sowing unit 11° to the left.
|

5.2.7 | Duration of the tests

The number of runs may vary according to the length of the

test bench They shall cover a tQtal ble dist cor-

to a minimum of 250 seeds in situ.

For e ch run on the test bench {mobile test) or each runon a
moblle strip (static test), disregard an appropriate length to
cancel out irregularities resulting from initial acceleration.

Beforﬁ each test for which the hopper is filled, rotate the meter-

ing mechanism sufficiently to allow the seed flow to fill the feed
chamber of the distributing mechanism.

5.2.8 Measuring procedure

The teasurements relate solely to the distance between the
* seeds, both in the static and mobile tests. The unit of measure-
_ment; shall be the millimetre, the spacing between two seeds
i, being measured from the geometric centres of two consecutive

seeds.

a

* 5.3 | Test procedure (see annex A)

5.3.1 Effect of the level of seeds in the hopper (test 1)

Detdrmine whether the level of seeds in the hopper has an
effect on the feeding of the metering mechanism.

5.3.0 Effect of the adjustment of the speed of the
metering mechanism (test 2)

Detérmine whether this speed has an effect on the feeding of
the jmetering mechanism.

5.3/3 Effect of the position of the apparatus working on
slopes (test 3}

5.313.1 Ascending and descending slopes

Determine whether these slopes have an effect on the feeding
of the metering mechanism.

5.3.3.2 Lateral slopes

Determine whether these slopes have an effect on the feeding
of | the metering mechanism and the spacing precision (re-
bolunds from the wings of the coulter).

1
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5.3.4 Effect of the forward speed of the seed drill (test4)

Determine whether this speed has an effect on the feeding of
the metering mechanism and on the spacing precision.

5.3.5 Effect of the unwanted movements of seeds
(test 5)

®
Check whether such movements exist {rotation of the seed)
and whether they have an effect on planting accuracy.

5.3.6 Effcct of the separation of the seeds (test 6)

~ Check if there is any seed separation in the hopper and whether

it has an effect on the feeding.

NOTE — Before the test the metering mechanism should be rotated for
30 min feeding it constantly with new seeds from the batch to be
tested and never letting the level in the hopper fall to below 1/8 of its
capacity. The test is then carried out with the seeds remaining in the
bottom of the hoppér (filled to 1/8 capacity).

6 Test results

6.1 Results of mandatory tests

Add the figures for each run to obtain one resuit per test; ihus
tests on three sowing elements shall give three results for each
test (one per unit). )

6.1.1 Processing of data

6.1.1.1 The adjustment of the seed drill in accordance with
the manufacturer's instructions gives the theoretical seed
spacing X, This theoretical spacing shall be verified by the

testing oflice.

6.1.1.2 The measurement check gives the different values x
for the spacing between successive seeds during the test.

6.1.1.3 These different values of x are divided up into
segments equal to 0,1 X, distributed on either side of X
Thus the intervals obtained around x4 are as follows:

[0-9 Xrefe Xvef] ; [xref' 1.1 xref] etc.

6.1.1.4 Each segment is allocated the variable

x.
X; = —
Xeet

where x;is the median of the segment.

6.1.1.5 The following are then drawn up:

a) a frequency table (see annex C) showing the different.
values of X;and the number of times, n;, that each value of
X; has been plotted.

B
v

)

Iy

s
s
L



e

. ..-r—“"“"""—“—’.‘, LY
¥ . X 4? - \_ '
¢anm>"u')/cryﬁ b :
T gt v . 1SO 7256/1-1984 (E)
. w < I A Y 2 i
naams g kiEIVC o
b) a frequency histogram (see annex D) with the abscissa —  npumber of intervals: N = ny + 2n3 + 3ny + 4ng
giving the values of X; and the ordinate values ’
n; — average spacing of normally sown seeds:

of F; = p , where N is the number of seeds recorded dur-

. —_ Yn X: .
ing the test. ¥ = S with Xj'e {>051t0 <15}
2
6.1.1.6 The frequency table shall be divided up in accordance .
I/vith the following intervals: 6.1.2 Evaluating the results
| { 0 to<05} 6.1.2.1 Feed
{>051t <15} _
. n
{>151t0 <25} © Quality of feed index: 4 = — x 100
{>251 <35} ‘ N
{>35t0 +e} ’ . ny
. Multiples index: D= — x 100
1o I3 N
jif: /
. !
Miss index: M=— x 100
ny = En;(X;€ { 0t005}) N -
ny = In;(X;e {>05t0 < 15}
6.1.2.2 Precision
ny = Ini(X;e {>156t < 2,5}) <
4 = Zn; (X; InX?
ny = Znj(X;e {>250 < 35}) Standard deviation: o = Tl X2
ng = In;(X;e {>35t0 +}) n
then: with X; € {>0,5to <1,5}
" Coefficient of variation: C = ¢ x 100 Py ’

N=ny+ny+ n3+ny+ng
: 6.2 Results o ional tests
6.1.1.7 The following are established: §° fopt
See annex E, clause E.4.
— number of multiples: ny = nj

— number of seeds normally sown: 1, = N — 21, 7 Test report

— number of misses: ny = n3 + 21y + 3n3 See details in annex F.
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Annex A
Performance of bench tests

!
‘ Table 1
-l
L. Theoretical Metering
Des:"p"w‘ Type of test :’::st Slope ch;pp::r forward mechanism TypedOf
of test ° ve speed spead see
A Mandatory
tests
1 Effect of the level Static or 101 171 high average c
of seeds in the mobile 102 1/8 low average c :
hopper Without coulter 103 none i7Al high average d
if appropriate 104 1/8 low average d
2 Effect of the speed | Static or 201 low minimum b
of the metering mobile 202 high maximum b
mechanism Without coutlter 203 = 172 low minimum c
if appropriate 204 pon high maximum c
205 low minimum d
206 high’ maximum d
3 Elgect of the slope | Static or
mobile
301 } 20 % when a
Without coulter 302 descending - c
if appropriate 303 | 20 % when c
304 | ascending a-”
305 } 20 % slope 1/2 average average a
- 306 to right c.
307 \ 20 % slope -~ c
With coulter 308 | to left a
309 } a
310 fops c
4 [Effect of the Mobile or static 401 low maximum a
forward speed With couiter 402 average average a
403 high minimum a
404 low maximum b
405 average average b
406 Q4% 172 high minimum b
407 fow maximum c
408 average average . ¢
409 high minimurm e
- 410 low maximum d
411 average average d
412 high minimum d
5 | Effect of unwanted | Mobile on bed 501 . average maximum a
movements of the of sand 502 none 172 average . maximum b
seed With coutter 503 average maximum c
6| Effect of separation | Fixed or mobile 601 average average a
Without coulter 602 none 1/8 average average c
if appropriate 603 average average d
8| Optional tests
7! Effect of seed Fixed or mobile 701 average average . |
dressings Without coulter 702 none 172 average average optio-
if appropriate 703 average average nal
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Annex B

Device for measuring the depth of sowing

~The depth of sowing measuring device is pushed into the soil across the se
tevel as the soil surface.
The ea

ed row so that the upper edge of the box is at the same
rth is removed in layers by a flat scraper graduated in millimetres so
with the flat scraper agains

t the side of the box (see the figure).

that the seed is visible. The depth of sowing is measured

4

Figure
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Annex C

Frequency — Test No. ...

Table 2
l
Xl ni }."
0,05 ' ' ' . '
o | . N=np+n+n3+ g+ ng
0.2 0,15 N‘=n’2+2n'3+3n,4+4"é
0.3 0.25 "'1 =75y = E”i ny = n"
' 0.35 nin
0,4 -~ . "0="§+2n'4+3n;5
0,45
0,5
0,55
0,6
I 0,65 .
07 { ’ r—
0.8 0.7 =8 "
0,85 . "
i = k_=£niXi D = —— x 100
n "2 '~ .
1.1 1.05
. /4 n
e ' T T M= -2 x 100
1,2 J "
1,25 '
1.3 1,35 Moo .
1,4 .
1,45
1,5
1,55
1.6 :
1,65
1.7 |
I 1,75
1,8
1,85
1.9
1
2,0 5 )3 =
2,05
2,1
2,15
2,2
2,25
2,3
2,35 |
24 )
2,45
25
2,55
2,6
2,65
2,7
2,75
28
2,85
2,9
2,95 ‘
3.0 m T
3,05
3,1
. 3,15
3.2
3.25
3.3
3,35
3.4
3,45
3.5 _
3,6 ng=}:n‘. (Xi>3.5)




1S0 7256/1-1984 (E)
208

Annex D

::'isw(

LanaIFiNavany

Frequency
intervals

Frequency histogram

t

v e - n 0t o I
WG gl gl uins voNiyin

'

YR

(1
Xi

35

]

25

0,5

11

Distribution



;Qs - -(
LenaTinavany

[ PV -~ IR
WPl agluins pensn

|
|

J

A Lade' 11

Annex D -

Frequency histogram

I l Frequency
— intervals

M

I

|

i

X

35

25

05

Distribution




7956/1-1984 (E)

£.1 |Bench tests (see annex A)

E.1.1 Nature of the test

Effect lof seed dressings on the feed.

E.1.2 Test conditions

The telst shall be carried out using a type of seed selected by the
test office (preferably with a rough surface to retain a maxi-
mum amount of the dressing product); the impregnation shall
be carried out with the dressing most used at the time for this

type ch seed.

|
E.1.3 Test procedure (Static test or mobile bench

test)

RotaJe the metering mechanism at maximum speed for approx-
imately 30 min, constantly filling the hopper with new dressed

seed,

Durirg this period carry out three tests:

1 one at the end of the period (test No. 703).

E.2| Field tests

E.2/1 Nature of the tests

They shall cover:

q

b) the uniformity of the furrow depth;

E.2.2 Test conditions

The test site shall be relatively level cultivated land of uniform

nature and structure.

The depth of the previous crop, the nature of the ground, its
cture (size and position of the clods of earth as they appear
L vertical cut) and its water-content shall be noted in the test

str
in
regort.

|

one at the beginning of the period {test No. 701);

-+ onein thé middle of the period (test No. 702) ;

4) the actual spacing of the seed on cultivated land;

AN -
/oy

Lanasy ;

<
£
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Annex E

Optional tests

The structure of the plot may be shown in a sketch attached to
the test report.

If possible use a soil penetrometer to measure the hardness of
the soil for the first 30 cm.

The duration of the test shall be sufficient to obtain meaningful
results.

The machine shall operate under normal working conditions,
from start-up until the end of .the test, i.e. it shali not stop
except for the half turns normally made at the ends of the plot.

Yoo
b )

The checks shall be made on at least five rows of a length
giving at least 250 seeds sown. .

The first check shall commence 20 m after the start, the last
shall end 20 m before the end.

The test office shall determine the seed to use in accordance
with the manufacturer’s instructions. :

" If only one test is carried 6ut, it shall be performed.at a forward :
speed of 2 m/s, or at the average rotary speed of the metering '
mechanism as defined for the mandatory tests (see 5.1}

The theoretical quantity shall be that deemed to be normal for
the type of crop.

The depth of sowing shall be that which is most suitable to the
type of crop and shall be noted in the test report.

NOTE — This test should include a uniformity test after the seédlings
emerge. tE

'E.3 Measuring conditions

For each row checked, the following shall be measured:

L} the uniformity of the depth of the seed in the ground.

a) the space between successive seeds or plants taken
from centre to centre;

b) the average depth of the furrow obtained by several
sections through the plot;

c) the depth of the seed in relation to the level of the
ground. This depth may be determined for example in
accordance with annex B.



.4 Results of optional tests

|
E.4.1
dressings

The presentation shall be identical to that adopted for the man-

Results of the test of the effect of seed

datory tests (see 6.1).

nd the characteristics of the seed dressings

The types of seed a
if possible, physical characteristics) shall be

{make, nature ard,
foted in the test report.
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E.4.2 Results of tests in the field

For the spacing, the presentation shall be as defined in 6.1 for
the mandatory tests.

E.5 Test report

See annex F.



- Annex F

Example of test report on precision drills

-

Tests carried OULON SEEA GAIDY I «.cuvnreneruenans s e e s s s

The specimen undergoing the tests was selected by the manufacturer with the agreement of the test office.

A Specifications of the seed drill 10,7575577:
. Ll T Y

‘::leﬁ'[;75-s Py o0
‘ 4 ,';07”".' s
[§70 2/07:,&‘.7

Characteristics
Br?nd VBITIES o v v v s e e e e anmeeme e eo s s s s a e s s e ettt as et
Tyl)e: ..........................................................................................................
GERIAl NO. © - neeee e e e s e e me e e e e e e ta ettt e deeneanee
Tq:wed, semi-mounted or MOUNtEd EQUIPIMENT: . .. auu ettt vennuensasseearanes satsitannreetearrstartatrttetresterennse .
Distributor and type of drive: ....c.uaciciaieneiaiaiaaones ! .‘ ....... Fe e e ettt -
N‘mberofgearraﬁos(speeds)andtypeofselection: AR AR W e B TN WAE - U T O
M‘inmumandminimumforwardspeeds: bbby Ay, ) f, L (R LN N B e e EETTRERPRRRRE 2T I km/h
Mllaximum and minimum rotary speeds of the metering MECHAMISIM . et s eevranceaccnsnonsonsineassocsasenseanasnans min=1
Shecies and types Of SEEAS SOWNT .. .aesutntnnsrasassttasastarestatosaensetrtontesstianrs mntstosrrsorsorenres
Overall dimensions £
Width
. When 1€ady 10 OPEIALE e s s sesnstsnrss Tasbensnnrasnsssrinnauetessqasnensdinarslyfecnnsnnssseneree: m
| when travelling ON the FOBOT ... . asseenee e ranssstssntutoansatnssasee s est ittt srs s n e m
Height when travelling On the 0BG + - - vevnrussansrernsssnsssssaese e ioiias st rece s e s e -. — ...m
Length when travelling 0N the FOBA T «. .. v\ tus s tiaseesre e nneseses st s s s s fe ettt s e m
OthFr specifications
\ 0BG REIGIES - - e e e e s s eeeese s s e se e s s et s e s S s mm
OPPEI(S) CAPACIY T+« e v eesnsssm s e ee s mam s as s os e s on s s e s T e S S R S |
O-10BG MBSS T o v v s e e e e smmmeememmma s e e e ms s n et et et a s sttt kg
oaded mass (state the type OFSERA): .. ..rnrueenrnrernseramsasans s s ittt s kg
Tyr@ GIMENSIONS - e e v e smsesssememssn s s st st cn s sttt s s sttt s s S E fE e T
Radius of the tyres B HAH-A0BAT .. .uvvenenesenssnssressssssee el cs sttt s m
YT DIESSUIB oo s e e ese e e e s e e e e e s s e kPa

Instrument numerical code {in accordance WIth ISO TA24) e et eeaee e e e e m e e et bt st
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g8 Test conditions - o5
T
é peCies and type Of SEEM T .. «rwnrrsnssersnsrar s T
GrOUNG SIOPE: v e veeeeeaesseee s s s e e e T degrees
Adjustments to the seed drill:
. lovel Of 566d in thE HOPPET I .« euessenennennnnsssassas st ss sttt a sttt s
o fOTWAIA SPEEA T «eneeensne s s e e s s s e T m/s
— adjustment of the BIOW S+ e v e e e e eee e e e ettt kg/horl/h
— rotary speed of the metering ECRANISIN: + v eeeeactnmeansansoanssonsnsncessosaneaunons e eees et min-1
Seeds: -
: — dimensions: ....... T AR R R R n';m
—  commercial nalySiST ....eecciiaienariaoiiaiiaetiesisinrreee R T LR
e WBLET CONEEMTS «nnsvnenensess saaee s ssmnassosnstsshseespannnnnrmnrannnretseenernronrsnonssss N %
|
?Atmospheric conditions:
B 2 TP AL A e
C Test results
Mandatory tests 2
Test No. 1: Effect of the level of seeds in the hopper o
Test No. 2: Effect of adjusting the speed of the metering mechanism
See table 3 for test No. 1, “Sowing unit No. 1".
Test No. 3: Effect of the position of the apparatus working on slopes
See table 3 for test No. 1, **Sowing unit No. 17,
Test No. 4: Effect of the forward speed of the seed drill
See table 3 for test No. 1, “Sowing unit No. 1”.
Test No. 5: Effect of unwanted movements of seeds -
See table 3 for test No. 1, **Sowing unit No. 1”. .

fest No. 6: Effect of the separation of the seeds
See table 3 for test No. 1, “Sowing unit No. 1”.

The same tables are used for each type of seed tested.

Compile a histogram of the spacings for each test condition.

Optional tests

Test No. 7: Effect of seed dressings
In addition to presenting the test results as for mandatory tests, state the physical characteristics of the seed dressing.

Test in the field:

Same presentation as for the mandatory tests.

Histogram of the varying depths obtained for the different adjustments.
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Study and Research on 5 Metering Systems for Garlic Planter
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abstract :The study aims to assess the performance of metering units of garlic planters. Three different types of
garlic planters which include (1) one equipped with the horizontal metering plate (2) one equipped with the
vertical metering plate and (3) one equipped with spring type on vertical plate metering device , were firstly
constructed and tested under laboratory. Unfortunately, the test confirming to the Thai Industrial Standard (TIS1
1236-2537) all yielded unsatisfactory results. Secondly , the two new models of metering devices including (1)
the vertical metering disk with triangular grooves and (2) the bucket type metering , have been developed and
found that both of them work quite well. The percent broken of garlic bulbs was not more than 5. Indeed the
percent broken ranged from 0.15 to 1.91 for the vertical plate metering type and range from 0 to 0.15 for the
bucket type metering. In other words , the cocfficient of variation in percents varied from 11.19 to 39.45 and

from 9.98 to 15.76 for the former and the latter respectively. When comparing all the results obtained from the
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5 models of garlic planters , it was found that the metering of bucket type gave most impressive. Moreover ,
the bucket type permits to change another size of a bucket with ease. The researchers therefore decided to

further develop the new model of garlic planter with this metering unit. .

Keyword: garlic planter , metering device , bucket type metering device, vertical plate metering device.
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Design and Development of a Garlic Planter in Thailand.

Jarudchai Yenpayub', Sanluck Kingthong *and Jiraporn Benjaphragairat3

' Master student, ? Lecturer s 3 Assistant Professor
"2‘3Agricultural Engineering Department, Faculty of Engineering, King Mongkut’s Institute of Technology
Lardkrabang , Bangkok , Thailand 10520.

Abstract

The main concept of design and development of garlic planter is fabrication the drilling planter and
its metering device is simple in their structure and easy to manufacture. This study followed research after the
3 types of garlic planter was fabricated in 2001 which included; 1) inclined metering plate garlic planter 2)
vertical metering plate garlic planter and 3) spring plate garlic planter. In  this study, 2 model were constructed
which included; 1) the vertical metering plate with triangular grooves and 2)the bucket type garlic planter. The
uniformity of metering system test for the 2 models , the bucket type garlic planter presented the most
impressive results. The percentage of broken was very low, about 0.23%. The new prototype garlic planter had
12 rows and was attached to 5 HP power tiller. The garlic planter was tested under actual field conditions at
Maetang district, Chiengmai province. The result indicated that the optimum width of garlic planter was 0.8
meter or 8 rows. The suitable soil condition was dry soil. Farmer should apply water after planting. The
maximum forward speed was 2.63 km/hr and wheel skid was high about 23.32%. The average depth and width
of planting was 2.62 cm. and 4.66 .em. Time for turning at head land was 37 seconds. The field capacity was

0.31 ha/hr and there were three operators. Hence, the capacity of planter was 0.83 ha./man/day.

Keyword: garlic planter, drill planter, metering device, bucket metering.
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Design and Development of Garlic Planter Installed with the S hp engine Power Tiller.
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abstract : The main concept of design and development of garlic planter is fabrication the drilling planter with
a bucket plate metering device deliver cloves to the bed. The spacing between each clove and each row about
10 centimeters. The shape of bucket is particularly design for move each clove one by one to the released point.
The bucket made from plastic sheet which was pressed into the wooden mould. The source of power is wheel
of .power tiller which drive the metering system. The revolution of metering device is 20 to 80 RPM when the
planter work at forward speed about 0.8 to 3.2 km/hr. The planter has 0.8 meters operation width or § rows
planter with shoe type furrow opener. The planter was designed to establish on power tiller. After laboratory
test we found that the metering unit give the spacing between each clove and each row in range 8.07 to 13.19
centimeters when vary the revolution of metering unit from 20 to 60 RPM. In the actual field test at Mae Tang
district, Chiangmai province, we compared the field capacity when grow the garlic by hand and by machine.
The result shown that man power field capacity is 0.31 Rais/hr when operated by 15 farmers but the prototype
actual field capacity is 0.87 Rais/hr when operated by only 1 person. The appropriated velocity is 1.68 km/hr

and average spacing is 11.7 centimeters.

Keyword: garlic planter , metering device
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