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Practical Adaptability of the Carrot Harvester

Miyuki SHIMADA*
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Fig. 1. FMC-Scott combine
Table 1. Specifications for carrot harvester
(FMC-Scott combine, Model 005-R)
Manufacturer FMC Corporation

Tractor connections

Drive

Body dimentions
Length (mm)
Width (mm)
Height (mm)
Weight (kg)

Steering and plow

Lifting and topping

Loading

Row widths

Trailing
Pto shaft

4000
3600
2200
1500

Steering and raising and lowering the plow by hydraulic control
levers.

Roots fed into V-belts are lifted by their tops and elevated to
topping-bars where twelve topping-bars pinch the tops off at the
crown.

The roots that fall onto a conveyor are loaded into a trailer
drawn beside the harvester.

Should be not less than 35.5cm. Single rows of 50cm or more
are ideal.
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Fig. 3. Drawber pull and drawber horse-
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Table 3. Carrots for fresh market
Plant Lifting Leaves Roots
space resistance Tyl . oth Number Diameter Length Diameter Weight
(cm) (kg) {cm). (cm) (cm) {cm) (®
Mean 11.7 6.4 39.2 9.9 15.8 15.2 43 134.2
Deviation 5.8 2.0 47 19 3.0 1.5 0.6 409
Table 4. Conditions of machines for fresh market
No. of Tractor Pto shaft speed Travel speed Lifter belt speed Speed ratio
tests gear (rpm) (m/s) (m/s) (Travel/Lifter belt)
1 Low-1st 260-297 0.37-0.41 0.67 18
2 » 2nd ” 0.61-0.65 0.61-0.70 1.0-1.1
3 » st 367-385 0.50-0.52 0.89-0.90 1.7-1.8
4 » 2nd » 0.83-0.85 0.87-0.86 1.0
5 »  1st 461-470 0.59-0.60 1.11-1.12 1.9
6 »  2nd ” 1.00-1.07 1.09 1.0-1.1
Table 5. Harvesting accuracy of fresh market carrots
No. of tests Topped length (cm) Attached leaves Without lifting
Mean Deviation (%) (%)
1 11 0.6 15.7-36.1 14-25.0
2 12 0.7 232 23.2
3 0.9 0.4 13.6-15.9 6.4- 7.8
4 11 0.5 12.9-27.8 3.6-22.5
5 1.3 0.7 20.4-48.1 0 -58
6 14 0.6 26.2-37.8 2.2-11.6
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Table 6. Damage of carrots for fresh market
No. of Holgtl))wed Chi(g)ped S(I?l)it Brgﬁen g::rilzus dTotal
tests damage damage damage parts ge amage
(%) (%) (%) (%) (%) (%)
1 19.4-314 19.4-35.7 0 0 38.9-64.3 100.0
2 250 19.6 0 1.8 46.4 100.0
3 29.6-45.8 10.2-20.5 0 1.5-11.4 57.6-59.1 100.0
4 37.0-45.2 16.7-19.4 0 0 - 32 53.7-67.7 96.8-98.2
5 26.9-40.8 13.5-184 79 2.0- 39 61.2-44.2 100.0
6 31.1-39.3 4.4-14.8 8.9 0 -22 44.4-54.1 100.0
Note: 1) Each damage is overlapped.

2) “Serious damage” is the total of damage from (1) to (4).
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“Totai damage” indicates all damage with slight skin breaks.
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Table 7. Carrots for processing
Leaves Roots Plant Row
Length Length Diameter Weight space space
(cm)  Number (cm) (cm) (®) (cm) (cm)
Mean 56.9 6.6 10.3 4.6 126.2 8.9 29.8
Deviation 75 1.6 2.6 0.8 59.4 41 5.4
Plant populations 37,700
Yield (kg) 4,770
Table 8. Conditions of machines for processing carrots
Pto shaft speed Travel . Lifter belt Topping
th'st(s)f Tractor gear No Toad Load speed Slippage speed  bar speed
(rpm) (rpm) (m/s) (%) (m/s) (rev./s)
1- 3 Low, 3rd 300 290 0.7 6.8 0.7 2.2
5-7 Low, 3rd 400 390 1.0 5.9 0.9 29
8-10 Low, 3rd 500 490 1.2 7.0 1.2 3.7
Table 9. Harvesting accuracy of carrots for processing
Topping length (cm) Attached Without :
I\tlgs.tsf — leaves lifting Attached soil
Mean Deviation (%) (%) (%)
1 2.2 0.9 4.9 15.5 3.3
2.6 1.2 2.6 11.6 2.8
2.6 1.1 10.8 5.6 25
21 1.3 39 18.9 5.3
2.7 14 3.6 1.2 1.8
21 1.0 6.8 3.3 2.0
2.3 15 12.8 10.5 1.3
25 0.8 3.6 135 14
10 2.3 0.9 0.9 2.6 2.0

Note: Two rows were lifted at a time because No. 8 was narrow in row widths.
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Table 10. Domage of processing carrots
No. of Skin breaks (%) Hollowed Chipped Total
tgét(s) damage damage damage
Large Middle Small (%) (%) (%)
1 8.3 29.2 25.0 4.2 4.2 70.9
2 4.2 16.7 25.0 4.2 16.7 66.8
3 0 0 125 0 0 125
4.2 20.8 4.2 125 41.7
4.2 20.8 4.2 4.2 33.4
4.2 16.7 4.2 4.2 29.3
42 8.3 16.7 4.2 334
4.2 4.2 29.2 0 4.2 418
10 0 0 16.7 8.3 25.0
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Table 11. Details of harvesting work
Harvesting Turning Removing leaves Adjustment Clogging Rest
Ratio (%) 61.5 28.6 85 0.1 0.4 0.7
Table 12. Efficiency of harvesting
Harvesting Turning Re]moving Total time Efficiency ~ Travel speed
eaves (a/hr) (m/s)
Mean 2° 2’15 3722 16287 2°56’ 5’7 31 0.41
Maximum 1°48'53" 27/46"" 11749” 2°28’28"/ 3.7 0.46
Minimum 2°15'37" 46’59 21’ 8" 3°23744" 2.7 0.37
Area: 9.1 are

S
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Fig. 6. Storage condition of
processing carrot
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Practical Adaptability of the Carrot Harvester

Miyuki SuiMADA*

Summary

The performance on FMC Scott combine and its practical adaptability was investigated.
A harvesting performance of fresh market carrots was held in Naganuma-cho in August and
the practical tests for processing carrots were carried out in Memuro-cho in October, 1973.
The results were as follows:

1. The torque of the pto shaft showed a roughly constant value 4 to 4.5kg-m and the
pto horsepower showed 15 to 3ps. The drawbar pull was about 300kg and the drawbar
horsepower was 2 to 4ps at a travel speed of 0.4 to 0.9 m/s.

2. The harvesting performance of fresh market carrots

(1) The topping length was 1.1 to 1.4cm and the percentage of attached leaves was 13
to 38% and no lifting was 0 to 25%.

(2) Most of the damage occurred during topping and slight skin breaks of 100% were
produced at the crown. Many carrots, 20to 45%, were broken off at the upper part on the
crown at topping. Chipped damage was 10 to 20%, and broken parts rate was low 0 to
11.4%.

3. The harvesting performance of carrot processing

(1) Because of irregular row widths no lifting was 1.2 to 18.9%, but if correct widths
were kept in rows, these losses would be less than 5%.

(2) The topping accuracy ranged from 2.1 to 2.7cm in length and 1 to 13% in attached
leaves. Hollowed damage was low, 0 to 4.2%, since the increasing plant populations reduced
the intensity of the leaves and stems. Skin breaks were 13 to 29%, consequently satisfactory
harvesting was obtained.

(3) Harvesting efficiency ranged from 2.7 to 3.7 a/hr at the speed of 0.37 to 046 m/s. If
row spacings had been more than 40 cm apart, the travel speed would have been increased
up to 1.0m/s so that the efficiency would have been improved.

(4) In regard to reduction of quality during storage, hand harvested carrots were lower
in the reduction of weight than machine harvested ones, but the effect of the difference
between the travel speeds on the quality was not clear. The reduction of moisture content,
diameter shrinkage and intensity, after 45 days, were 16 to 18%, 4 to 5% and 4.5 to 7.2%
respectively.

From the above results it became clear that this carrot harvester was not suited to har-
vest fresh market carrots, but was satisfactory to harvest carrots for processing.

*

Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, Japan.





