EQUIPMENT FOR WHOLE-PLANT HARVEST OF FLUE-CURED TOBACCO!
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Equipment for whole-plant harvest of flue-cured tobacco.

Can. Agric.

Research has indicated that a low-cost tobacco product can be produced by growing tobacco plants at high population
densities and by harvesting the whole plant in one pass. This product was developed specifically for production of
homogenized sheet which has shown prospects of low health hazard.

A complete line of equipment for farm production of whole-plant-harvested, flue-cured tobacco has been developed or
modified to handle the new product efficiently. This includes the modification of forage harvesters and curing facilities,
and the development of toppers, post-cure handling equipment, compaction criteria and reduction techniques. Cultural
methods were devised for the new crop to facilitate the use of current crop production equipment such as transplanters,
sprayers and irrigation systems wherever possible. Modifications made to forage harvesters (the basic unit of the system)

are emphasized.

INTRODUCTION
Traditionally, flue-cured tobacco is har-
vested by removing two or three leaves at a
time, starting at the bottom of the stalk,
over a period extending from 4 to 6 wk.
This procedure accounts for 50% of the
labour input to produce the crop.
Mechanization of this traditional method
has shifted the labor costs to capital invest-
ment, but the costs are still considerable.

The high cost of conventional product
has led tobacco manufacturers to utilize
waste and non-tobacco products in
homogenized sheet form as a blend in their
products. In addition to economy, it has
been shown that homogenized sheet tobac-
co used as a low-cost filler is biologically
less active than conventional tobacco
(Wynder and Hoffman 1967). These
factors led the Agriculture Canada Tobac-
co Research Station at Delhi, Ontario to
investigate a tobacco product grown
specifically for homogenized sheet pro-
duction and suited to mechanical har-
vesting.

Early research indicated that a suitable
low-cost product could be produced if it
was grown at high density, once-over,
whole-plant harvested, chopped into
pieces and cured in shallow beds. The
resulting product showed promising quali-
ty and gave the prospect of low-cost pro-
duction, provided the crop could be har-
vested mechanically (Walker 1975).

'Contribution No. 687 from Engineering and
Statistical Research Institute, Research
Branch, Agriculture Canada, Ottawa KIA
OC6 and No. 122 from Tobacco Research Sta-
tion, Research Branch, Agriculture Canada,
Delhi, N4B 2W9. Brand names are used here
for identification only and do not constitute an
endorsement by Agriculture Canada.

Using the available information, re-
search into the development of a produc-
tion system for close-grown tobacco des-
tined for whole-plant harvest was started
in 1973. The key part of the system was
the harvester, which was required to cut
and chop whole plants with little damage,
so that color, chemical composition, and
aroma were retained.

Current model forage harvesters
seemed ideal for the project, provided they
could be made to produce a long cut with
minimum bruising. Experience with mod-
ification of forage harvesters and develop-
ment of companion equipment for
planting, crop maintenance, curing,and
reduction after curing is described here.

HARVEST

The first attempt to harvest the new
high-density crop was with a John Deere
No. 33 forage harvester (John Deere Ltd.,
Grimsby, Ont.) equipped with a grass-
cutting head on which the spiral cutter was
reduced to only two blades. This method
was unsuccessful as the relatively short
plants still had stalks too rigid to bend
around the feed auger. Subsequently, the
crop was successfully harvested using a
single-row corn head, but with every
second row of tobacco removed by hand to
allow passage of the harvester.

Based on experience gained in 1973
(Hergert and Walker 1974, 1976), a New
Holland 717 (Sperry-New Holland, New
Holland, Pa.) forage harvester having a
single-row corn head was modified (Fig.
1) for the 1974 harvesting season. At the
same time, a new high-density crop-
spacing arrangement was initiated to
facilitate harvesting with the single-row
corn-harvesting head, and to permit effec-
tive utilization without modification of ex-
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isting production equipment such as trans-
planters, overhead sprayers, and irrigation
systems. The new crop arrangement cons-
isted of double-row culture where plants
were spaced with pairs of rows 30 cm
apart, allowing the pair to be harvested
together with a conventional one-row
harvesting head, and with each pair of
rows spaced 90 cm between the closest
rows to allow passage of the harvester.
Plant spacing within the row was 30 cm,
giving a plant population of 53 820 plants
per ha, or about 3.5 times normal (Fig. 2).

The forage harvester was modified as
follows to maximize length of cut, mini-
mize damage and to facilitate product
handling:

1. The cylinder was equipped with two
cutting knives, and gearing modified to
obtain a 6-cm length of cut.

2. The drive line was modified with a
2:1 chain-drive reduction to obtain a 330
rpm cylinder speed at partial tractor engine
speed. This permitted driving the cylinder
at speeds above and below 330 rpm for
testing.

3. The delivery chute was removed and
a flighted elevator installed, as the cyl-
inder did not have sufficient ‘‘blow’” at
reduced speeds to load the cut material.

4. A cross-conveyer belt was installed
at the top of the elevator, with a gate con-
trolled by the machine operator to direct
the flow of the product.

5. The harvester frame was extended
and a low-rise forklift attachment was in-
stalled for handling a curing box (Fig. 3).

6. A platform was installed for the
operator to stand on while filling the
boxes.

In 1975, a second harvester (Fig. 4) was
modified to alleviate some of the problems
encountered with the 1974 Model, such as






