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INTRODUCTION

'Chufa' {Cyperus esculentus L. var
sativus Beek) is a potentially economic
crop because the plant tubers contain a
high quality vegetable oil (2, 8) and the
oil yield can be higher than other oil
crops. Because the plant produces many
small tubers per plant below soil surface
level, it is unlikely that the crop will be
grown on a large scale until an efficient
mechanical harvester is developed.

Chufa is now grown in Russia, Italy,
Hungary, Spain, Egypt, and the United
States on very small acreages (7, 8). The
principal uses are for swine feed and for a
sweet nutty drink in Spain.

Chufa was grown experimentally in
1909 in Arkansas, USA, and in 1965-69
by the Canada Department of Agriculture
Research Stations at Harrow, Ontario,
L'Assomption, Quebec, Charlottetown,
Prince Edward Island, and Ottawa,
Ontario. Cultivation of Chufa in Florida
is discussed adequately by Killinger and
Stokes (7).

This crop is not grown commercially
in Canada because of the very serious
harvesting problem, as well as the weed
potential of Chufa. Many investigators
have reported work on the problems of
controlling nut grass (1, 3,4, 6). Nut
grass is the common name for the two
varieties, Cyperus esculentus rotundus
and Cyperus esculentus L. var sativus
Beek. There appears to be some confu
sion with reference to the correct botan
ical classification of these two varieties.
No sign of overwinter survival was obser-
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ved at Ottawa in the two seasons

1968-69, 1969-70 for the variety grown,
which was assumed to be C. e. var sativus

Beek. There appears to be a botanical
consensus that identifies the variety C. e.
rotundus as the weed and C. e. var sativus
Beek as the crop, although botanical
differentiation can be difficult.

In terms of overall potential, Table I
indicates a total return of $380/ha for
Chufa compared with approximately half
this value for soybeans, rapeseed, and
flax. Oil value is almost triple that of the
other crops. The meal is of low value,
however, being mainly 27-30% starch and
11-26% sugars based on the air-dried
crop. Protein is as low as 8-10% as com
pared with 40% for the other crops.
Protein yield per hectare is similar to the
other crops.

The variability of calculated field yield
from 2750 kg/ha (wet basis) at Charlotte-
town to 13,787 kg/ha at Ottawa indicates
that soil and climatic suitability could
well be critical factors in the commercial
exploitation of this crop. Without more
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reliable data and knowledge of crop,
moisture condition, and cleanliness at
harvest, however, it is impossible to come
to any further conclusions as to the
suitability of this crop in Canada.

PLANT AND GROWTH

CHARACTERISTICS RELATIVE TO

HARVESTER DESIGN

Mechanical harvesting of Chufa had
not been attempted prior to 1968 in
Canada and, therefore, a knowledge of
the growth characteristics was essential to
the development of an effective harvester.
Figure 1 shows the size, number, and
location of tubers within the root mass,
and illustrates the harvesting problem
compared with potatoes or peanuts.

Chufa is a sedge that grows in clumps
15-25 cm in diameter with grasslike oily
leaves 38-65 cm high. The tubers are
located in the top 2.5-7.5 cm of soil
within the large tufty root mass. They are
attached by fibrous tendrils to the re
mainder of the root mass and require a

TABLE I ECONOMIC COMPARISON OF CANADIAN OIL PRODUCING CROPS

Item Year Unit Flax Rapeseed Soybeans Chufa

Area 1969 103ha 987 814 130 0

Production 1969 106kg 794 821 172 °±8799+Yield 1969 kg/ha 803, 1020, 1591,
Moisture (field) % 12t 12t 12t fo'tMoisture (storage) % 4.6-6.1 6 12

Oil yield kg/ha 283-373 225-500 270-335 1240

(dry basis) % 35-46 22-49 17-21 30

Protein yield kg/ha 337 430 638 340-430

(dry basis) % 42 42 40 8-10

Off-farm price 1968 $/kg 0.134 0.091 0.109 0.066T

Farm value $/ha 92.4 93.8 206 308T

Oil value $/kg 0.264 0.304 0.264 0.220T

$/ha 79.07 122.8 101.3 308T

Meal value $/kg 0.105 0.074 0.103 0.022T

$/ha 57.5 46.7 151.9 71.9

Total value $/ha 136.6 172.2 253.2 380.7

t Indicates estimatedvalues.
% Indicateswashed tubers retained by 0.56-cmscreen.
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Figure 1. 'Chufa' Cyperus esculentus L. var sativus Beek: A, the plant - note grasslike leaves: B.
vertical section of plant grown in loam soil showing tubers located mainly at base of the
leaves just within the root mass; C, inverted root mass showing tubers; D, topped root
mass with 7.5 cm of top remaining; and E, tubers 1.0-1.5 cm long.

25-100-g pull to separate them. Hand
sampling of crops grown in 1969 on two
soil types at the Central Experimental
Farm, Ottawa, Ontario, indicates that soil
and climatic conditions modify the
growth characteristics significantly
(Tables III, IV). When grown in a loam
soil, the root mass was less fibrous and
shallower (5.0-7.5 cm deep) than when
planted in a sandy soil; the tubers were
located less than 2.5 cm below the soil
surface. The tops were very luxuriant,
and the tubers tended to be oblong or
elliptical in shape (1.0-1.5 cm long) prob
ably because they were tightly packed
within the tuft. A sandy soil produced a
yield per plant and per acre less than half
that of the loam soil. Also the tops were
more stunted (22.5-38 cm high), the root
mass was deeper (7.5-15 cm) and larger,
and the tubers were smaller, mainly
round, and spread much more evenly
throughout the root mass. In both soil
types, the mean weights of the total plant
were similar, and the combined soil and
stone weight represented about 85% of
the total plant weight. Tuber weight was
only 2.8% of the total plant weight in a
sandy soil and 6.2% in a loam soil. The
size distribution of tubers for 10 plants
grown in these two soils (Tables III, IV)
show that losses due to Chufa tubers

smaller than the 0.56-cm sieve represent
up to 2% of the crop; increasing the
screen size to .79 cm would lose up to
27%, an unacceptable level of loss.

Cultivation techniques, soil classifica
tion, and the growth characteristics of a
crop govern the design of a suitable
harvester. Chufa has been predominantly
grown as a row crop with row widths of
91.4 cm at 15.2-cm spacing within the
rows. As a result, the harvesting machines
designed so far have been constructed on
this basis.

TABLE II FIELD YIELD OF CHUFA AT EXPERIMENTAL STATIONS

Best field yield Worst field yield

Fert. Crop Fert. Crop
rate Fert. yield rate Fert. yield Rows Spacing

Station Year Soil (kg/ha) analysis (kg/ha) (kg/ha) analysis (kg/ha) (cm) (cm)

Harrow 1966 Sandy loam 1793.60 16-8-8 9237.04 0 6826.89 91.44 15.24

1965 Sandy loam 560.50 5-10-15 8340.24T 106.68 15.24

1962 NR" NR 5321.38 + NR NR NR NR

Charlottetown 1966 Fine sandy
loam

0 2690.40 s NR 6-12-12 1457.30s 91.44 15.24

L'Assomption 1966 NR 0 3404.47t 1345.20 8-16-16 2886.57t 91.44 15.24

Ottawa Research Sandy land 1345.20 8-16-16 13787.17 0 11837.76 91.44 15.24

t Basis unstated.
+ Indicates dry/or cleaned basis, or both, implied but not stated.
s Indicates dry basis.
II NR,no record available.
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TABLE III WEIGHTS AND DIMENSIONS OF 10RANDOMLY SELECTED CHUFA PLANTS (LOAM SOIL)

No.

samples Total Mean Variance SD Range Ratiot

Top ht above soil cm 10 568.96 56.90 31.83 5.64 45.72-60.96
Circum. at soil level cm 10 574.04 57.40 104.9 10.24 43.18-76.20
Circum. at root level cm 10 777.24 77.72 125.0 11.18 60.96-99.06
Depth root mass cm 10 53.34 5.334 0.645 0.803 5.08-7.62
Total plant wt kg 10 57.18 5.718 2.117 1.455 3.60-8.58 23.0:1
Soil wt/plant kg 10 44.31 4.43 1.92 1.38 2.59-7.26 17.4:1
Root wt kg 10 1.485 0.149 0.0013 0.0036 0.095-0.206 0.59:1
Stone wt/plant kg 10 2.419 0.242 0.0078 0.089 0.124-0.408 0.94:1
Top wt (7.62 cm cut) kg 10 3.389 0.339 0.0042 0.065 0.234-0.413 1.31:1
Total top wt kg 10 4.327 0.433 0.0055 0.074 0.322-0.527 1.73:1
Field tuber wt kg 10 3.656 0.366 0.0074 0.086 0.234-0.491 1.43:1
Washed tuber wt kg 10 2.569 0.257 0.0048 0.069 0.150-0.375 1.05:1

Sieveanalysisofa washedfield sample.
Sieve #1

. Cenzo-Meinzer sieve test (5-min duration, setting #$/.

1.11cm kg 10 0.097 0.0097 0.00008 0.0088 0.001-0.024 0.04:1
Sieve #2

0.95 cm

Sieve #3
kg 10 0.866 0.0866 0.00082 0.029 0.035-0.131 0.35:1

0.79 cm

Sieve #4
kg 10 0.819 0.0819 0.00063 0.025 0.045-0.116 0.33:1

0.56 cm kg 10 0.684 0.0648 0.00066 0.0256 0.035-0.113 0.27:1
Sieve #5

0.33 cm
.Sieve *6

kg 9 0.031 0.0034 2.5 XlO"6 0.0016 0.001-0.006 0.015:1

0.19 cm kg
- - - - - -

Collect pan kg 3 0.05 0.0167 0.00052 0.023 0.003-0.043 0.01:1

t Ratio is defined as average recorded test weight compared with the average weight ofusable Chufa yield. Usable Chufa yield is arbitrarily defined as
the weight of Chufa retained by sieve #4 (0.56 cm) or above and is 0.24 kg/plant in this plot.
Note: Sample selected 2 and 3 October 1969 from damp soil, tops withered but not dry.

For mechanical harvesting with cur
rently proposed harvesting systems, it is
unlikely that soils heavier than a loam
would prove suitable, and should be as
free as possible of small (1-2.5 cm diam)
and larger stones. Problems of soil separa
tion become virtually insurmountable
with the heavier soils, and problems of
safety due to stone fragmentation in the
peg drum, machine wear, and tuber
damage increase significantly on the
stonier soils.

DESIGN REQUIREMENT OF
HARVESTER

Because the component of the crop
(the tuber) that is of economic interest is
produced within or close to the soil
surface, the harvester design is likely to
be similar to groundnut and potato har
vesters. Chufa tubers are much smaller
than potatoes being similar to a single-
shelled peanut with only a thin scale-like
coat.

Discussion of the problems of mecha
nization and harvesting of peanuts in
Alabama and Texas have been presented
(10, 11). Rice (9) describes the develop
ment and configuration of a peanut har
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vester that is reported to work efficiently
under adverse soil, climatic, and crop
conditions. It consists of an elevating con
veyor, peg drum, picking cylinders, and
spring-tooth separating cylinders with
associated conveyors and augers. Boa (5)
describes the development of a universal
vegetable harvester incorporating an
opposed lifting belt mechanism.

The harvesting process of Chufa can,
therefore, be described as lifting the crop,
separating the undesirable material (tops,
roots, earth, clods, and stones) with as
little damage to the tubers as possible,
and finally collecting the tubers in a bin
or tote box for further handling.

The sizes of each component and its
place in the harvesting system are gov
erned by process requirements in relation
to ground speed and frontal width. A
target ground speed of 4.83 km/h with
lower and upper limits of 1.6 km/h and
9.6 km/h, respectively, would be accept
able for a single-row machine. A speed of
9.6 km/h is rather high, and it would
probably be better to consider a two-row
machine. For a ground speed of 4.83
km/h, a machine would harvest 0.441
ha/h at 92.6-cm row width with a crop
throughput of 3946 kg/h and a total

throughput of 80,000 kg/h of crop, soil,
and stones.

The tops are a large-volume, low-value
component that may have possible uses as
forage or hay. Furthermore, the tops
complicate the problem of separation
when still present in later stages. Experi
ence has indicated that topping would be
best carried out as a separate operation,
or at least well in front of the harvester.
Topping would have been done already
using either a forage harvester or spin
ning-disc topper prior to the operation of
the ideal machine illustrated as a future
design (Figure 2). The tufts would be
lifted from the ground by the adjustable
height-lifting share and then over the
lifting fingers to the top and bottom feed
rolls and the peg drum thresher. Loose
soil, small clods, and stones drop out
through the lifting fingers, and the peg
drum breaks up the root mass and larger
stones for later separation. Power require
ments of the peg drum are high because
not only is the peg drum breaking up the
turf, but it is also accelerating the whole
soil and crop mass to high speeds. A
continental engine of 20-kW capacity
driving a 45-cm diam drum at 800 rpm
for a harvester ground speed of 1.5 km/h
was used in the 1969 season. The lowest
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TABLE IV WEIGHTS AND DIMENSIONS OF 10 RANDOMLY SELECTED CHUFA PLANTS (SANDY SOIL)

No.
Ratiotsamples Total Mean Variance SD Range

Top ht above soil cm 10 444.5 44.45 11.83 3.44 40.64-53.34

Circum. at soil level cm 10 571.5 57.15 35.84 5.98 48.26-68.58

Circum. at root level cm 10 762.0 76.20 31.54 5.62 66.04-83.82

Depth of root mass cm 10 83.82 8.382 1.86 1.36 6.35-10.16

Total plant wt kg 10 55.68 5.568 1.10 1.05 4.316-7.16 44.7:1

Soil wt/plant kg 10 45.92 4.59 0.891 0.944 3.51-6.06 37.7:1

Root wt kg 10 3.35 0.335 0.0015 0.039 0.256-0.393 27.0:1

Stone wt/plant kg 10 0.728 0.0728 0.0027 0.052 0.014-0.156 0.56:1

Top wt (7.62 cm cut) kg 10 1.678 0.168 0.0013 0.037 0.106-0.240 1.34:1

Total top wt kg 10 2.563 0.256 0.0025 0.05 0.162-0.340 1.9:1

Field tuber wt kg 10 1.676 0.168 0.0026 0.051 0.084-0.240 1.37:1

Washed tuber wt kg 10 1.334 0.1335 0.0016 0.040 0.077-0.184 1.13:1

Sieve analysis ofa washed field sample. Cenzo-Meinzer seive test (5-min duration, setting #8).
Sieve #1

1.11cm kg 8 0.067 0.0084 7.8 X10~5 0.0088 0.001-0.24 0.06:1

Sieve #2

0.95 cm kg 10 0.439 0.0439 4.1 X10-4 0.020 0.014-0.070 0.38:1

Sieve #3

0.79 cm kg 10 0.383 0.038 1.8 X10"4 0.013 0.020-0.058 0.362:1

Sieve #4

0.56 cm kg 10 0.294 0.029 1.4 X10"4 0.012 0.014-0.056 0.25:1

Sieve #5

0.33 cm kg 9 0.024 0.0027 1.3X10-5 0.0036 0.001-0.012 0.023:1

Sieve #6

0.19 cm kg - - - - - -

Collect pan kg 9 0.026 0.0029 4.4X10"6 0.0021 0.001-0.006 0.025:1

Ratio is defined asaverage recorded test weight compared with the average weight of usable Chufa yield. Usable Chufa yield is arbitrarily defined as
the weightof Chufa tubers that areretainedby sieve #4 (0.56 cm) or aboveand is 0.127 kg/plant in this plot.
Note: 1. Tubers appeared much smaller in size, the plant root mass was much stronger, larger, more fibrous, deeper, and held more soil than in

the loam soil.
2. Sampleswere selected about noon, 23 October 1969, and the soilwas moist and cold with slight frost crust.

PES DRUM

BOTTOM FEED CYLINDER'

SEPARATING DRUM
INNER a OUTER

Figure 2. Possible future machine illustrating the location of the major components.

drum speed feasible is desirable to reduce
crop damage, which is a significant
problem. Some separation can be ob
tained at the peg drum stage$ but the
major part must be left until after eleva
tion by air or belt into the separating
drum. Efficient separation of earth, clods,
stones, roots, short stems, and Chufa can
be achieved by either air classification,
sieving, flotation, or a combination of
two or more of these techniques. In fact,

a mechanical separator is cheap to manu
facture and operate, is simple, has
proved effective, and is presently the
preferred technique. Later washing for
subsequent processing could be used to
separate adherent dirt and stones of a size
similar to Chufa. The separating drum
should consist of an inner and outer

screen. The inner screen with diamond-
shaped holes 1.9 cm wide and 2.5 cm
long will retain the roots, stems, and
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larger stones that can be returned to the
ground. The outer screen requires open
ings about 0.5 cm wide and 2.5 cm long
to let the soil and smaller stones fall to
the ground. The Chufa, which is retained
on the inner periphery of the outer drum,
can then be elevated within the outer

drum for deposition into a tote box or
trailer via a delivery chute. A drum of
1.82-2.43 m in diam by 1.5 m long,
driven externally at 20 rpm, would be a
reasonable size. Some problems may be
encountered under certain soil conditions

with small clods, and aluminum balls,
utilizing the ball mill principle, rotating
within the outer drum break down the

clods easily. Selection of size and density
of the aluminum balls would need atten

tion to eliminate or reduce damage to the
tubers.

The machine configuration proposed
was selected to reduce cost and make a

compact unit (Figure 2). Problems of
separation and ground clearance of the
threshing drum may necessitate the incor
poration of an elevator belt. Subsequent
processes such as washing, drying, stor
age, and oil extraction, which are impre
cisely defined at present, may affect
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Feature

Topping mechanism

Lifting share

Lifting fingers

Share height adjustment

Elevating mechanism

Feed mechanism tuft

breakup

Tuft breakup mechanism

Clod breakup mechanism

Crop collection or
delivery

Crop elevation

TABLE V COMPARATIVE FEATURES OF 1968, 1969, AND PROPOSED FUTURE MACHINE

Function

(a) Reduce problems of
separation

(b) Conserve tops for feeding,
value not fully verified

Cut off root mass

Retain root mass and nuts

and separate excess soil and
stones.

Adjust for differences in crop
root depth

Raise crop and soil for
separation

Ensure positive delivery of tufts
to breakup mechanism

Separate Chufa from roots, soil,
and stones in tufts

Separate Chufa nuts from soil,
roots, and stems

Separate small clods from Chufa.

Hold crop or deliver to trailer

Raise tubers for delivery to tote
box or trailer

1968 Machine

No topping mechanism.
Rotavator used to break up
tufts.

Included.

Not included.

Included. Poor.

Included. 45.72-cm wide belt for

soil separation. Picked up too
much soil, also inclination too low.

Included. Effective. Used forward
movement of machine.

Included. Rotavator type - fair.
Did not remove many tubers from
root mass.

Included wire belt, elevator, and
reciprocating slotted sieves. Poor,
capacity limitations.

Not included.

Included. Too small and too low.

Not included.

1969 Machine

Rotating disc topping mechan
ism. Included 4000 rpm, 45.72 cm
diam disc.

Included.

Included. Good.

Included. Fair.

Included. Opposed rubber belt
and wire belt 30.48 cm wide.
Good.

Included. Small peg drive.
Effective.

Included. Peg drum-type. Good
tuft break-up and tuber
separation.

Included. Rotating drum screen.
Good.

Included. Ball mill principle using
6.35-cm diam aluminum balls.
Good.

Included. Too small and too low.

Not included.

Possible future machine

For inclusion. Front- or side-
mounted topping mechanism,
forage blower-type possibly.

For inclusion. 38.10-cm wide
share.

For inclusion. 7.62-cm spacings.

For inclusion. Adjustment range
10.16 cm, depth 7.26 cm.

For inclusion. Fan elevation or
conveyor to increase ground
clearance.

For inclusion 22.86 cm OD. Low
er drum 0.3175-cm thick triangular
teeth plus large 0.609 m diam
upper drum of tined construction.

For inclusion. Peg drum rounded
teeth. Clearance 1.58-1.90 cm,
tooth length 6.35 cm, 45.72 cm
OD drum at 800 rpm.

For inclusion. Rotating drum
screen. Metal internal expanded
metal mesh external drive 1.82-
2.43 m diam 1.5 m long at 20 rpm.

For possible inclusion. May not be
necessary due to effectiveness of
peg drum.

For inclusion. Either tote box or
screw conveyor.

For inclusion. Use internal peri
phery of outer screen to lift nuts
to top of drum.



Figure 3. 1968 Machine: A, general view showing (a) engine rotavator drive; (b) elevator for tops,
tubers, roots, and stones; and (c) engine elevator belt drive; B, (a) upper reciprocating
sieve; (b) discharge chute for tops; and (c) Chufa collecting box; C, (a) upper
reciprocating sieve; (b) discharge chute for tops; and (c) lower reciprocatingsieve.

Figure 4. 1969 Machine: A, rear right-side view showing (a) engine-separatingdrum drive; (6) inner
separating drum; (c) outer separating drum; (d) engine, peg drum drive; (e) dischage
chute tops; and (/) Chufa collecting box; B, front left-side view showing (a) drive shaft
lifting belt assembly; (b) engine inclined topping mechanism drive; (e) drive shaft
elevator belt; (d) peg drum thresher; (e) lifting fingers, Chufa tufts; and (f) lifting belt;
C, front right-side view showing (a) engine-elevator and lifting belt assembly drive; (b)
lifting belt height, adjusting lever; and (c) lifting share height, adjusting lever; D, top view
of lifting belt and topping mechanisms showing (a) engine, spinning disc topping
mechanism drive; (b) vertical drive shafts, lifting belts; (c) lifting belts; and (d) tension
pulleys opposed lifting belts; E, top view of peg drum showing (a) peg drum cover; (b)
peg drum teeth; and (c) peg drum feed roll and teeth.

harvester design. The most important
factors appear to be crop drying and
reduction of damage at harvest to prevent
fungal attack during storage.

PROTOTYPE MACHINES

1968 Machine

The 1968 machine consisted of
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lifting share, rotavator tuft breakup
mechanism, elevator, upper and lower
reciprocating separation sieves, and tote
box (Figure 3). Testing consisted of visual
observation of the problems encountered.
The principal problems were poor share
depth control; inadequate separation of
the tubers from the root mass in the
rotavator breakup mechanism; elevation
of excessive soil and stones into the
separating sieves; insufficient separating
sieve area resulting in poor separation of
stones, earth, and stems from the tubers
in the wire belt elevator and separating
sieves; and a tote box of insufficient
volume. These deficiencies resulted in
30% of the tubers being discarded with
the root mass. The composition of the
material by weight in the tote box was
14% Chufa, 44% stones, 40% soil, and the
remaining 2% root mass and tops.

1969 Machine

The 1968 and 1969 machines and

proposed layout for a future machine are
compared in Table V. The principal addi
tions to the 1969 machine were a lifting
belt mechanism, a spinning-disc topper, a
peg drum thresher, a larger tote box, and
a rotary separating drum utilizing the ball
mill principle for clod breakup.

An adjustable height lifting share was
still essential as well as top guide fingers
to facilitate crop elevation by belt. The
two-bladed 45.72 cm diam, 4000 rpm
spinning disc was located at the top of
the lifting belt and inclined at the same
angle. The cutting height was adjusted to
between 5 and 7.5 cm above soil level.

The topped tufts were lifted by the belt
elevator into the peg drum via the peg
drum feed roll and then into the separa
ting drum. Testing of the 1969 machine
was principally visual, and major changes
were incorporated during the harvesting
season. The final result was that a ground
speed of 1.45 km/h could be maintained,
and the crop harvested was relatively
clean and free of stones, clods, roots, and
stems.

The peg drum, rotary separating drum,
and ball mill were the main features

contributing to this improvement. Crop
damage was determined to be 10% by
washing and inspecting visually a small
sample of tubers. In any future machine,
crop damage must be reduced to a mini
mum because fungal attack spoils the
damaged tuber. The general configuration
and the location of the major compo
nents of the 1969 machine are illustrated

in Figure 4.

CONCLUSIONS

A machine can be developed to harvest
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Chufa in certain soils, but there are a
number of problems presented by Chufa
that must be solved before it can become
an established Canadian crop, of which
the following are of primary importance:

1. Determination of prospective yield
and suitable agronomic practices on a
reasonable scale in various areas across
Canada.

2. Storage and processing techniques to
maximize economic value and mini

mize costs. There appears to be need
to investigate these aspects further as
very little has been done on a pilot
scale in this area.

SUMMARY

1. Chufa has been grown at various ex
perimental stations for a number of
years on a plot basis. These experi
ments have indicated the potential
yields, but further work on a larger
scale would be necessary to verify
these results and to determine practi
cal agronomic procedures.

2. Two prototype Chufa harvesters have
been built, assessed for function, and,
although durability has not been estab
lished, the major functional problems
have been identified. A design for a
further prototype is proposed includ
ing various possible approaches to the
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problem of separation.

3. Work will be necessary on the proces
sing aspects of Chufa including the
extraction of oil, sugar, starch, and/or
meal, and its economic viability.

4. The identification of Chufa and
whether it is a potential weed or not
will need to be studied.

5. Chufa has considerable potential as an
oil crop vis-a-vis Canadian crops. The
effective utilization of the meal repre
sents a serious problem because it
consists mainly of starch and sugars
with low protein and relatively high
fiber contents. The most probable use
is as an animal feed. Because of the
possible oversupply of vegetable oils in
the near future, the crop's favorable
competitive position, compared with
other oil crops of the world, is debat
able. Chufa is unlikely, however, to be
considered for development until the
potential of the already well-estab
lished oilseed crops, such as rape and
soya, have been fully exploited.
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