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BRACKEN ERADICATION TRIALS IN BOWMONT AND KALE VALLEYS
1951 AND 1952 ~ AN INTERIM RZPORT

by W.B. DUTHIHE

INTRODUCTION

Ln interim repor‘tJ€ was prepéred by this Department on the
Costs of the Bracken Bradication Trials in Bowmont Valley for the 1951
season., This present report deals with the 1952 season when the same
four machines after covering the ground gone over twice in 1951 moved
on to attack further areas of bracken in the adjoining Ksle Valley.
Once again the areas treated were gone over twice, the first "cut"
commencing on June 11th and lesting for three to four weeks while
the second "cut" started on July 16th and continued until each machine
had covered its particular area for a second time, This lasted from
two to four weeks,

The four machines were radically ths same as those used in
1951.  They comprised two cutting machines - the Henderson Slasher
and the Ferguson Mower - and two bruising mechines -~ the Holt Breuker
and the Cuthbertson Crusher, Small modifications were carried out ot
the Scottish Machinery Testing Station to the two cutting mechines between
the close of the 1951 secson end the stort of the 1952 scason., The
same types of tractors were utilised in 1952 as in the previous year,
i.e. 3 FPord Fergusons to pull the Hendsrson Slasher, the Ferguson Mowsr
and the Holt Breasker while a Fordson Major half-track was concerned
with hauling the Cuthbertson Crusher.

However, after consultation with those concerned, a slightly
different costings procedure has been evolved which it is thought
represents a decided improvement on the practicz adopted in 1951,
Because of the prime necessity of comparing the costs and performance
of the four machines under similar conditions and the fact that in 1951
charges were inserted for tractor repairs carried out during the "cutting"
period which were not always entirely due to bracken eradication, it
has now been decided to charge a flat rate per hour for ths use of the
tractor in each case. These and other smaller points are fully
explained in the following section headed "Costs and Performance". To
provide a fair comparison between the two scasons, figures for 1951 have
been re-worked on a similar basis, thereby eliminating the calculations
dealt with in the previous report.®

COSTS AND PERFORIMANCE

For reasons indiccted below, certain basic assumptions have
been made in compiling these costs etc., tables. '

1. Tractor Work

In eccordance with the decision of the Scottish Conference of
Agricultural Zconomists the following retes per hour have been charged
for the use of the tractors concerned (exclusive of the tractor driver's
wage): - ’

1951 Season 1952 Season

Wheeled tractors (Ford-Fergusons) 4/3 per hour = 4/6 per hour
Fordson Mejor half-track tractor L/9 "o 5/- "
It is thought that the use of these standard rates will give

as accurate a comparison as possible between the costs of the bracken
cutting / ‘

# Hconomic Report No, 18.  "sconomics of Brecken idradication 1951"
by D. Viiltney and W,B, Duthie.




cutting machines themselves by eliminating fluctuations in tractor
charges due more particularly to the inexperience of the driver ond
sometimes to normal wear and tesr not entirely caused by bracken eradi-
scation. These charges have been agresd upon on the assumption,
confirmed by experience, that haulage and power work on these areas of
bracken which were treated wes no harder on the tractors concerned than
average cultivations carried out under more arable conditions.

2. Working Hours .

: The number of working hours charged in the costs both for the
tractors and the tractor drivers' wages consists of:-

(a actual "cutting" time i.e. time spent actually WDrking at the
b
"cutting" face plus

(b) travelling time i.e. the number of hours spent in travelling
between the fuel centre and the "cutting" fecs,

Other time spent on the job (sce Table III. on page 6) has been omitted:

to give a fairer comperison bstween the actual working of the four

machines, Tractor and machine breakdowns, for exampls, have been left

out on the assumption that if these occurrcd on a normal farm the driver
would be put to some other taesk; so, too, has idle time which consists
mainly of time lost due to wet weather 2nd time spent on tractors hauling
cach other out of bogs and ditches. These hours ars not all lost because
of the bracken machines, so have been omittsd from the calculations of costs.

3. Depreciation

Depreciation of the bracken mechines has besn calculated cs
follows:~ ~ The two cutting machines i.e. the Henderson Slasher and the
Ferguson sower have been deprscisted at 25/ znd the two bruisers i.e. the
Iolt Breaker and the Cuthbertson Crusher at 154 £11 four mschinss were
new &t the commencement of the 1951 season but no Initial Allowance has
been charged nor has the additionel querter added to the standard rates
in Inland Revenue Wiear and Tear calculzations.

Two modifications were cerried out to the two cutting machines
before the start of the 1952 season. In the case of the Ferguson Mower
the difference between the replacement cost and the part replaced was
negligible but in the case of the Henderson Slasher £5 has been added to
the written down value before celculating depreciation for the 1952 season
(see Teble V. on page 8). The total annuzl depreciation of the machines
has been apportioned between the two cuts per secson according to the
number of hours spent in every case.

L. Repairs and Mainteneance -

The final item of cost, rspeirs and maintensnce of the machines
covers all repairs carried out during the respective "cutting" seasons
plus cherges for normal meintenence and repeirs carried out by the staff
of the Scottish Machinery Testing Station between the end of one sesson
and the start of the next. Thus eny repairs and maintenance carried
out between the start of the 1951 "cutting" season and the start of the
1952 season have been cherged egoinst the 1951 costs on the assumption
that they were caused by the 1951 usage.

5. Management Salary

No charge has been made in the costs for the managerial work of
the resident technical mansger as his dutics are lergely on the experi-
:mental side though where he replaced & tractor driver at the "cutting"
face for various reasons his time hes been charged &t the tractor driver's
rate of wages.,

Tebles I. and IL. which follow show the operating costs for 1951
end 1952 respectively (1) per cut, (2) per season end (3) per cent for
(4) the Holt Breaker, (B) the Henderson Slasher, (C) the Cuthbertson Crusher
and (D) the Ferguson Mower.

T4BLE /




TABLE I.(A) OPERATING COSTS OF THE HOLT BREAKZIR :

1951 SEASON

Tractor Charges @ 4/3d. per hour
Wages of Tractor Driver

Depreciation of Machine

Repairs and Meintenance of Machine

TOTAL OPERATING COSTS .. ..

1st Cut

2nd Cut

‘Total for
Season

.16, 5
8s 2. 9
2.14. 10
1, -. 6

£ s. d,i

£ s. d.

ML Tk
6. 4.10
2, 1, 2

- 1.6

£ s. d,
26. 3. 9
the 7. 7
4. 16. -

1. 2, =

£26, 14, 6

£19,14,10°

£46. 9. L

TABLE I.(B) OPERATING COSTS OF THE HANDERSON SLASHER :

1951 SEASON

Tractor Charges @ 4/3d.

Wages of Tractor Driver

per hour

Depreciation of Machine
Repeirs and Meintenance of Machine

TOTAL OPERATING COSTS .. ..

1t Cutv

2ndeut

Total for
Season

Per
Cent

17.17.
10. 3.

Lo13.
- 9.19.

£ s. d.
15.10, 3
8.16. 5

ho13. 9
11, 9.11

£ s. do
2 33. 7. 3
18.19. 5

9- 7-6

%
40.1
22,8

11.3

- 25.8

£42,13.

£40,10, 4

21, 9. 4
£83, 3,.6

"100.0%

OPERATING COSTS OF THE CUTHBSRTSON CRUSHER :

TABLE I.(C)

1951 SKASON

Tractor ChargesA@'4/9d. per hour

Wages of Tractor Driver
Depreciation of Machine

Repeirs and Maintenance of Machine

TOTAL OPERATING COSTS .. ..

1st Cut

2nd Cut

Total

for
Season

£ s, d.
26,12, =

13, 1. 4
17. 2. -
- 6

£ 8, d,
19. 8. &4

9-10¢ 9
11. 80 -
-l 6

£ s, d.
l}-6.o e 1{-
22,12, 1
28,10, -

1.90"'

£57. 9.10

£ty 1, 7

.£9é.11. 5

T4BLE T, (D) OPL«,RATINu COSTS OF THI FARGUSON MOWER :

1951 SEASON

@ 4/3d. per hour

Wages of Tractor Driver

Tractor Charges

Depreciation of Machine

Repairs and Maintenance of Machine

TOT4L OPERATING COSTS .. ..

1st Cut

2nd Cut

Total for
Season

Per

. Cent

£ 8. do
M. 6. 4

6o Ll-n 3
90 5- -
130 l{-. 2

£ s, d.
10, 2.11

5,11, 7
9. 5. =
5,12, 6

£ s. d.
21. 9. 3
11.15.10
180 10. -

18.16. 8

%
30.4
16.7
26.2
26.7

£39f19' 9

£30.12,

L £70.11. 9

100.0%

T4BLE /




1952 SEASON

TiBLE IT, (&) OPSRATING COSTS OF THe HOLT BREAKER :

1st Cut

2nd Cut

Total for

Season

Tractor Charges @ 4/64. per hour
Weages of Tractor Driver
Depreciation of Machine

Repairs and Maintenance of Machine

TOTAL OPERATING COSTS .. ..

£ s. d.
20,10, 7
41,11, 11

2. -.10
- 7.5

dl

4
o]

£ s,
19,11,

2
9
8

£

2

s. d.
40, 2.1

22,13, 1
he 1,7
1-15- 1:

£34.10. 9

£68.11.10

T4ABLE II.(B) OPERATING COSTS OF THE HsNDARSON SLASHER :

1

952 SEASON

Tractor Charges @ L4/6d. per hour
Wages of Tractor Driver
Depreciation of Machine

Repairs and Maintenance of Machine

TOTAL OPERATING COSTS ..

1st Cut

2nd Cut

Total for
Season

£ d,
23.11. 5

13,10, 11
4L.19. 5

S

2.5-5

I
17. 3.
10, -.

S'

3. 6

12.

10

£ s, d.
LO. 14, 6

23,15, 1
8. 5. 8
., 6.1

1. 2

rgl;z ° 1 1 .

£87. 2, 2

100,00

TS OF THA CUTHBARTSON CRUSHER

TiBLE IT.(C) OPARATING COS

1952_SEASON

Tractor Cherges @ 5s. per hour
Wages of Tractor Driver
Depreciation of Machine

Repairs and Maintenonce of Machine

TOTAL OPERATING COSTS .. ..

2nd Cut

N

£ 5. de
18. 2. 6

e 4o 3
9.13.10
2,18, 9

£39.19. 4 &

T4BLE IT.(D) OPERLTING COSTS OF MHE FARGUSON MOWER s

Total Charges & 4/6d. per hour
Wages of Tractor Driver
Depreciation of Machine

Repairs and Maintenance of Machine

TOTAL OPERATING COSTS .. ..

1st Cut

2nd Cut

Total for
Season

£ s. d.
210 7- 6
12, 1, 5

6.18. 9

1,15, 2

d

£ s. d.

19.14.10
11. 3- 1
6.18. 9

11.13, 4

o~

]

L1, 2,
23, L.
13,17,
13. 8.

S

Lye., 2,10

E£49.10. -g

£91.12,10

The /




- The main figures in thes& two tables are brought together in
Table V. on page 8 so it will suffice to state here that in every case
except that of the Ferguson mower in 1952 (Table II.(D)) where repairs
were high the second "cut" cost less than the first one. The hours
spent on "cutting" and travelling were less in the second cut then the
first in every casc in both years bhecause of shorter bracksn 2nd more
ease in spotting obstructions; hence the cost of the second cut should
be less than the first. However, on both the cutting mechines repairs
and maintenance which varied from 14.7 per cent to 26,7 per cent of
the operating costs per season often appeared to be heavier during the
second cut than the first. On the other hand repairs and maintenance
of the two bruising types of machine varied from only 1.5 per cent to
2 maximum of 5.7 per cent of the costs for the season.

While it is unfair to compare annual costs per cut incurred
in 1951 with those of 1952 because of the increased acreage covercd
in the latter year, it is interesting to note that, except for the
isolated case whereby the Cuthbertson Crusher's second cut costs in
1952 were lcss than the second cut in 1951 because of reduced hours
even with increased ecreage, the 1952 costs exceeded the 1951 costs
per cut for threec main reasons - increased tractor charge rates per
hour, increased number of hours worked on account of bigger acreages
treated, and increased wage rates of the tractor drivers. These
increases more than offset the decrecased depreciation cherged in 1952,

Table III., set out overleaf, details the allocation of the
time spent per mechine, per cut, per season and per cent.

~ The divisions of the time spent have already been described
under (2) in the section headed "Costs and Performonce".  In every

instance the amount of actual "cutting" time spent on the second cut
was less then in the first cut for reasons already stated. The
number of hours spent "cutting" incfeased in 1952 compared with 1951
because of the larger acreages covered. Tractor brsakdowns were not
excessive, never being greater than 9.5 per cent of the total time
spent on the job while machine breskdowns veriesd from nil to a maximum
of 8.9 per cent of the time spent in the case of the two crushing
machines. A different tale is to be told, however, in the case of
the two cutting machines where the time lost in machine breakdowns
varied from 13.8 per cent to 29.9 per cent of the total time spent.
Idle time increased in 1952 compered with the previous year largely
since it included the time spent in going from farm to farm, and in
1952 this was understendably greater because of the extension of the
experimental area to the adjecent Kale Valley.

The most encouraging feature of this table is the fact that
the percentage of time lost through breakdowns of the four machines
decreased in 1952 compared with 1951, quite appreciably in some cases.
The Ferguson Mower now secms to have got over its teething troubles -
e merked contrast from the first cut in 1951 - when more time was
spent out of action than actually cutting. With neither of the two
cutting machines did the tims spent actuslly cutting excsed 50 per
cent of the total time spent in either yeer wherees in the case of
the two crushing machines it varied from 52.4 per cent to 65.8 per
cent of the total time. '

" The/




TABIE III. ANALYSIS OF WORKING TIME PER MACHINE : 1951 AND 1952 SEASONS

HOLT BREAKER HENDERSON SLASHE CUTHBERTSON CRUSHER . FERGUSON MOWER

1951 1952 . 1951 1952+ 1951 § 1951 1952

Hours % iHours J6 Hours % Hours % Y % Hours % Hours

Actual "Cutting" Time 18t Cut. 60% - 795 7T ! 102% 1; 135 794
) 2nd Cut 76 67 427 7h

Season ' 155% 52. 4 WLk L6, ~ 6 852 : 1534

115 61 ' 9% - 153
11 6. ! : % . 5% 133

221 ; 2 5 5, Yo,z 15k 29%

13 9%

N4 1
Nil 23~

3
3235

Travelling Time

Tractor Breakdowns

“

Meachine Breakdowns

Cut - : ! 5 . 123 Vi % L 292

. L ' ;| ' ) ; ]
season 5 I : 27 g o : ; 507
59

Idle Time 1st Cut | 34% § : 365
- 2nd Cut 3 é 35

Al ‘ 4 1
Season - 715

Total Time Spent 1st Cut 5161%
2nd Cut f 2 - 169

seas0n 314 100 3304 1005 28721




7.

The actusl =cresges treated per machine per farm are shown for
both years in Tuble IV. which follows.,

TABLE IV. ACREAGES "TREATED" P iR MACHINZ AND PER FARM :
1951 and 1952 SEASONS

HOLT HENDERSON CUTHBERTSON |  FERGUSON
.BREAKER SLaSHER ~ CRUSHZR - MORER

1951, 1952 1951, 1952, 1951 1952 1951 1952

S$ite of Triel
Kelsocleuch Farm : 38,21 38.2: 69.6  69.6

Cocklawfﬁot‘Farm - 42.8 42,8 A
 Mowhough Ferm 136.0 36,0 448 448 13.9
Cliftoncote Farm = 26,3 26.3 | | 7.3 7.3
- Belford Farm | 52, '52,3 ]S 27,0 2704

~ Hownem Mains » G u1,5 . - . - 17.6 11.8

Over Chatto | 25.6 15,20 =  23.6 16.8

TOTAL »CREAGE TREATED -149.5 181.7 125.8 141,0 102,2 '125.8 56,2 88,0

The acreages given in the ebove table are the actual surface
areas treated twice each ysar.,  Thus if i equals the acreage treated in
the first cut and B that of the second cut the accreeges given in the

table equal At B‘in every case, The total acreage twice-treated in’

2 .
1951 was 433.7 acres but this had been increased to 536.5 acres by the
end of the 1952 secason, each machine having increased its output by
some 15 to 32 acres per cut. '

The main featurss of all of the foregoing tables ha wve been
brought together with a few new calculations in Table V. set out overleaf.
This table gives detailed comparisons between the seasonal working of
each machine for both ysars. - '

_ Many of the main points have been mentioned before in dealing
with the other tables but the increased costs for increunsed acreages will
be noted. The Holt Breecker with its small repair bills and small
depreciation costs allied to a fast working speed mede it by far the
cheapest mechine to operete per annum és well &as per acre treated. The
slower working speed in 1952 ~ 1.17 acres per hour twice treated as
against 1.35 ecres per hour in the previous year was the mein cause of
the increased costs per ssason cnd per acre in 1952 for this machine. The
other threc machines showed increesed costs per scason but decreased costs
" per scre in 1952 compared with 1951, The repair bills of the two
cutting machines loomed large compared with those of the Holt Breeker
~and the Cuthbertson Crusher though depreciation charges in the last
mentioned case formed & large item of cost. The comparatively small
acreages covered by thé Ferguson Mower in both yeers tended to increase
the per acre figures to the highest of the four machines.

The number of hours spent per season varied greatly from
machine to machine and from year to year. The Cuthbertson Crusher even
with its increased acreage in 1952 spent 15 hours less on the job than
in 1951, the Henderson Slasher took some 16 hours more in 1952 but the
other two machines took almost 50 per cent more time in 1952 with their
increased acreages than in 1951, The Holt Breaker worked at a much
greeter speed than the other three machines during both years.




TABLE V.

COMPARATIVE COSTS AND PERFORMANCES

1951 5D 1952 SEASONS

Total Tractor Charges

Wages of Tractor Driver

Depreciation of iackine

‘Repairs and Maintenence of ilachine
TOTAL OPZRATING COSTS ..

icreage treated (twice cut or crushed)

Operating Cost per ecre twice treated

sctual Cutting or Crushing Time

Travelling Time to and from Fuel Centre

Time iost through Breakdown of Tractor
n 1 " 0] " Wachine

Tdle Time due to bac wesather. etc.
TIVE  SPENT . ..

_Acrnape treated per hour (1OO/bnff101ency)

" (Overall)
Operating Cost per lrour (100 &fficiency) ¥
T.V.0. consumed per acre twice treated (Overall)

Initial Value of iachine at start of "cutting"

. Annuel Rate of Depreciation Charged

do. )

(acres)

( do. )

approx.
(galls)

HOLT BREAKER

HENDERSON SLASHER

CUTHBERTSON CRUSHER

 FERGUSIN

MGIER

1951

1952

1951

1952

1951

1952

£ s.

2. 3.

. 7.
L.16.

£ s. 4,

4O.14. 6
23.15. 1
8. 5. 8
. 6.1

£ s.
46.
22.12.
28.10.

10 90

~

Ed Se

47.15.
2h. 5.
2h. 4.

5.17.

£ s. d.

21. 9. 3
11.15.10
18.10. -
18.16. 8

o

* S

4. 2.
23. L.
13.17.
130 8.

£68.11.10

£87. 2. 2

£98. 11,

£102. 2.

£70.11. 9

£91.12.10

181.7
7/6%4.

141 o

102.0

19/3%4.

125.8
16/234.

56.2
25/1%4.

88.0
20/9%

195~
22?

%
96

178

179%
1%
13

Nil
682

852
154
13

962
36‘

-

554
293
32=
50

Q

e
1=
2

207%

297%

314L

2723

2462

1.35
0.72

8/5d.
1.06-

£32 (new)

3%f

1.17
0.61
8/9%4.
1.55
£27. ks.

15 %

. 0.87
0.40

11/84.

1.77

£37.10s.

(new)

0.70

0.46
11/4%4.

2.65

15%

£161.10s. |

0.65
0.23

16/5%d
2.19

£74 (new)
25

0.57
0.24
11/1144.
3.56
£55.10s.

25%

‘% 100, Efficiency indicates the performance of the machines when there are no stoppages whatever.

# Includes £5 being cost of replacement in excess of part replaced.




As regards fuel consumed per acre the Holt Breaker engaged on
what might almost be termed straightforward light haulage work came out
well on top, followed by the Henderson Slasher, with the Cuthbertso
Crusher engaged on its hs avs huuluﬂb work, end the Ferguson Mower brlnglng
up the rear.

As a matter of interest mainly to the co-operating farmers
end landlords the gross cost of bracken eradication to date has been
calculated for each farm according to the type &nd opsrating costs of
cach machine used. These are set out, exclusive of any Bracken Eradication
Grant which would otherwise have been available, in Table VI. below,

TABLE VI, THREORETICAT, GROSS COSTS OF BRACKEN ERAD[CA”ION
PiR FWARM BY 4ND OF 1952 SEASON

Neme of Farm - hLcres

“Kelsocleuch Farm £175tqzi11 for 107.8 treated 4 times

Cocklawfoot Ferm 54,1410 " 42,8 "

Mowhaugh Farm 183, 3. 6 | 127.3 . " plué 10.8 treated twice |
Cliftoncote Farm 3,17, 2 33.6 . -

Belford Farm 98,18. 6 79.7 , - . - - -
Hownsm Mains L8, 6, 6 L2.5 | » plus 1Q.8 treated twice

Over Chatto . 55.15.11 Nil . ‘n 81,2 . " : ',,

TOTAL .. .. £648. 5. & for 433.7 treated 4 times plus 102.8 treated twice

When one considers that the actusl cost to the co~opereting
farmers is merely the cost of the fuel plus the possible inconvenience
of visits of scientists and other techniciens over their hill land it
must be agreed that they are getting full value for their co-operation.
It must bs pointed out that it is impossible for eny of these machines
to deal with 100 per cent of the bracken even in the areas treated
because of the presence of ditches, dykes, boulders end outcrops of
rock near which it is impossible to bring a machine with safety. The
strips of bracken surrounding these obstacles should be cleared by scythe
or fleme-thrower or some other mcthad to reduce the possible spread of
bracken in future years.

From Table VI. an average gross price per cut works out at
6/8%d. per acre,i.e. 13/4td. per acre per season or £2 per acre for
complete eradication working on the assumption that six cuts in three
years will so weaken the bracken that it will be many years before any
further action has to be taken by the farmer. These are figurses for
en average type of machine working under conditions whereby 100 per cent
eredication is not expected for reasons already stated. TFor 100 per
cent eradication the gross figure would be nearcr £3 per acre than £2,
dependent of course on the number and extent of the areas of bracken
which are inaccessible to the machines; and this varies from site to
site even in Bowmont and Kele Valleys.

TENTATIVE CONCLUSIONS

We have now come to the end of the second year's treatment of
thess areas of bracken selected for eradicetion in. Bowmont Valley and
while there hos been a visible decresse in the heizht, strength and
density\/




density of the bracken in 1952 compared withits condition at the start
of the trials & true appraisel of the comparative performances of the
four machines as regards the measure of success at this stage lies more
in the hands of the botenist than the economist.

As was the case in 1951 the time lost by the breakdowns of
the two cutting machines - the Henderson Slesher and the Ferguson Mower -
and the consequent hecavy repair bills are serious disadvantages of this
type of machine in such a short cutting season, though it is encouraging
to note that this loss of time was almost halved in 1952 compared with
1951, On the other hand the two crushing machines -~ the Holt Breaker
and the Cuthbertson Crusher - with relatively few breakdowns, were able
to forge ahead unhindered., Here again the time lost on breskdowns of
the machines in 1952 was reduced when treated as a percentage of the
total time spent on the job.

As for total costs incurred during the season the seme order
has been more or less meintained during both years. The Holt Breaker
at £,6. 9. 4d. in 1951 and £68.11.10d. in 1952 showed up as the cheapest
machine to operate followed by the two cutting machines, though their
order is reversed in 1952 compared with 1951, In both years the
Cuthbertson Crusher with its heavy depreciation charges was the decrest
machine to operate costing £98.11. 5d. in 1951 and £102. 2. 5d. in 1952,
The individual costs of the Henderson Slasher and the Ferguson Mower
varied between £70.11. 9d. and £91.12.10d4. over the two years.,

As to the acreage twice treated per meachine per annum the Holt
Breaker again led followed by the Henderson Slasher, the Cuthbertson
Crusher with the Ferguson Mower bringing up the rear, Over the two
years the proportionate acreage twice treated works out as follows:-
Holt Breaker 2.3: Henderson Slasher 1.9: Cuthbertson Crusher 1.6:
Ferguson Mower 1.0 though it should be stated that the last named machine
hed many teething troubles during 1951 but that during 1952 with the
largest number of hours spent on the job it still covered the smallest
ecreage of bracken of the four machines.

At this stage with the experiment only in its second year it
is too soon to compare accurately the four machines from the figures
and tables provided in this report. A combined analysis of the
technical and botanical aspects of the problem, both of which are
outside our province, will be necessary in conjunction with the costs
and performances dealt with here before a true comparison can be
accurately made.
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