FZ57) A HA A23A A 435, pp. 319~326. 1998

of>

8 0|Y7| F&E =N H4EI| et ¥dEdS

Development and Application Performance of a Granular
Herbicide Applicator Attached to Rice Transplanter
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ABSTRACT

A herbicide applicator attached to a rice transplanter was developed to perform herbicide application and
transplanting simultaneously. The prototype machine was composed of herbicide tank, discharge device, spinner,
scattering plate and power drive. The application rate of the machine could be adjusted from 10 to 30 kg/ha and
the application swath was 1.8m. According to the field test, application uniformity showed the range of 13.6 ~43.9%
in terms of CV(coefficient of variation) depending on the spinner speed, application height and shape of diffuser.
The best uniformity could be achieved with the spinner speed of 30.8m/s and application height of 20cm. Field
efficiency of the prototype was 4.7hr/ha. Transplanting machine has field efficiency of 4.6hr/ha in Korea. By
attaching the herbicide applicator, field efficiency became lowed only by 0.1hr/ha, which was counted for filling
time of herbicide. Simultaneous operation of transplanting and herbicide application had a great effect of labor
saving.

The weed control efficacy was measured to be 96% in field when AC140 + Stomp and Londax + YRC was
applied at the 65th day after transplanting. Nonanmae was treated by manual application to be compared to.
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Fig. 1 The schematic diagram of a prototype.

Table 1 The specification of a prototype granular herbicide applicator

Size Weight Hopper Spinner Motor Wheel Metering roller
(mm) kg) (¢) |(¢, mm)| (DC, V) | (¢, mm)| (¢4 mm; No. of grooves)
1,590 x 630 x 820 235 5 80 12 400 62, 8
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Fig. 3 Shape of Spinner and scattering plate.

Table 2 The physical properties of granular herbicides

Type Particle size distribution (%) Particle size (mm) Bulk density
< Imm 1~3 3~5 > Smm Max. Min. (g/2)
A 9.0 83.0 4.0 4.0 6.2 0.7 904.0
B 1.0 37.0 59.0 3.0 7.2 08 789.3
C 7.0 82.0 10.0 1.0 6.1 0.6 909.3
D 27.0 73.0 - - 19 0.7 1,010.2
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Table 3 Dimension of the scattering plates e
®
Scattering a* b* c* d* é 2
plate (mm) (mm) (mm) (mm) §
Q
A type 130 70 30 17 <1
B type 135 70 30 12
0 .
C type 140 70 30 12 0 2 p 5 8
D type 140 70 30 6 Openine lench
E type 142 70 30 12 pening length (fam)
F type 145 70 30 2 Fig. 4 Herbicide application rate with change

* Refer to Fig. 3.

of the opening length of grooves.

Table 4 The physical condition of a tested paddy field

Soil texture Plowing depth Cone plumb penetration Water depth Slip ratio of wheel
{cm) depth(cm) (em) (%)
Silt loam 17~20 8~12 1~5 -3.6
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diffuser speed (A type herbicide).
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Table 5 Comparison of application efficiency of the prototype granular herbicide applicator with

manual operation

Ttem Travelling Turning time Transplanting Supplying time of Total time
speed (m/sec) (sec/time) time (min/10a) | herbicide (min/10a) (min/ 10a)
Prototype 0.52 22 276 0.6 282
Manual - - - 360 -
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Table 6 Phytotoxicity index and weed control index in field weed control test

Rice injury | Weed control
Herbicide Time of index index Rice
Variety Herbicide rate L. yield
(kg/10a) | PPIPHOM| 10| 20 | 45 | 65 |(10n)
DAT | DAT | DAT | DAT
-Pyraezosulﬁlron-ethyl + Molivate 0 DAT 0 0 90 67 455
(Nonanmae)
Cyhalofop-butyl + Molivate + 0 DAT 1 0 74 47 336
Azimsulfuron (Amhangeosa) ’
Cyhalofop-butyl + Pretilachlor + 0 DAT 2 0 58 45 267
Pyrazosulfuron-ethyl (Keunsori)
Ilpum byeo | Molivate + Imazosulfuron 0 DAT 1 0 69 52 352

(15 days old) | (Nondame)

Cyclosulfamuron + Pendimethalin
(AC140 + Stomp)

Londax + YRC

None treatment
Pyrzezosulfuron-ethyl + Molivate

(Nonanme)

0 DAT 1 0 97 96 528

0 DAT 2 0 95 96 515
- 0 0 0 0 216
10 DAT 0 0 94 92 501

Hwasung byeo| Cyclosulfamuron + Pendimethalin
(35 days old)| (AC140 + Stomp)

0 DAT 0 0 97 96 -

* DAT : Day after transplanting.
** Phytotoxicity index : 0 to 10, 10 is 100% damaged rice.

*** Weed control index : O to 100, 100 is no weed at all in the field.
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