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Field Production of Baby Carrots

Production of baby carrots differs considerably from full sized car-
rots. The Toots are smaller and must be planted-ﬁore denseiylfd’achieve
sétisfactory yields. Quality of the roots is important as they are packaged,
processed, sold and prepared in the home as a small complete cartot. All
Toots in;a serving must be of uniform shape, size and éolor, not ﬁhowing
any green,‘and most'importént; must look like a complete carrot. Some require-
henfs call for a miniature carrot with even more stfingent size limits.
“Equipment for growing carroté can be classed ih two cétegories:
row production and bed production. Equipment for row préduction is based on
one of two machines: the TAWCO radish combine or thé FMC red beet and carrot
combine;'v

Row Production

1.. Seedtéd'preparatiOn. Tﬂe Same seed bed pfeparétion as would normally
be required.fof'radishes'and/or carrots is fequifed. .The Saﬁe‘cfifefia
for soil choice.must be followed;‘ |

2. Seeding. Seed mﬁsf be plantéd in rows to sUittfhe harﬁeéter;usually
9 in. apart for the Tawco and 14 inches apart fbr.the FMC.'.The Tawco
can handle a row up tbAZ inches Qide, the FMC can handle‘a'row somewhat
wider. A Pianet'Jf. seeder is the mést popular'tyPé'ﬁsed; either fitted with
a wide’scatter.;hoe.or the three chénnel'wide row shoe.

3. Seed Ratés. Inforzafion is_given elséwhere on'thebﬁrogram.

4. Weed Control. The same weed control methods used for ordinary carrots

are.uséd for babyicarrots. Be sufe that wheel tracks are left for pas-

sage of tractor and sprayer.
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A. TAWCO Radish Combine

The %awcb Radish Comﬁine'is marginal in strength for handiing baby car-
rots. It does not handle the amount of foliage well éhd is not ecuipped
with a digging blade. A flail type forage harvester.works well to remove
part of the carrot.topé, as the foliagé can be blown cléar of the rows
being harvested. A roéar} mower is suitable as well. Leave 3 to 4 inches
of tép f§r harvesting.‘ In'most soils, fhe carrots must b¢ undercu£ with
a tfactor'mounted bla&é to loosen the cérrots.

Most TAWCO combines are three-fow modelé and sii TOWS éan be planted
between the traétor wheélings.,'No.mbdification is.required onitﬁe con-
bine, as_élévators.arevsized to convey all marketable carrots.:'The top;
ping mechanisé is .capable of handling baby carrots, but lifting belts can
give problems, especialiy where there is wood in organic soils.

Thére are several other makes of radish combines ayailable,-ﬁut nost use

a different typé of topper. Only the TAWCO has the roller bar typs topper.

B. FMC Red Beet and Carrot Combine

“The FMC combine must be equipped with elevators with smaller openings than

supplied by the manufacturer. This may be done by welding rods between
the chain rods on the standard chains, or the elevator chains may be

replaced with a~finer pitch chain. No other modifications are reguired.

Hérvest
Bed Production
1.

Seed bed‘prépération. Bed type planting méthbds require a flat even seed
bed fof'topping aﬁd harvesting. A bed former was used in 1976 to achieve
a suitable seed bed, but the raised bed ﬁroved to be vulnerable to wind

and water erosion. Iﬁ lieu of this, a leveling board passed pvef the rows

ahead'of-planting is suggested.
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Seeding. Seeding may be done with‘anv seeder on which the openers can
be placed reasonably close together. A Speclal seeder for cloSe rows,
as developed for thls project, w111 be avallable commerclaily
An 1ndentat10n drum seeder was tr1ed durlno the 1976 season to increase
density in beds. The seeder was capable of placing seed in Tows 1}
inches apart. The seeder is still under demelopment'and cannot be'recoa-
mended at.this‘time. | o o
Tests were made w1th Brlllroniand Vlhlnovgrass seeders;b Ideal oroutno
condltlons at the time of tests helped to produce an acceptable seed
,b?d’, $u+f1c1ent»test1ng has_not been done to know.performance in adverse
. conditions; 4The seed dispensing boxes on both seeders were unacceptable

: . o . . ' o Co CLb
for across the width seed uniformity and were difficultkto adjust. Planet
Jr seed boxes could be mounted to 1mprove performance - |
Seed Rates Informatlon 1s glven elsehhere on the program:
. Weed Control Same as for_other‘carrots.
.‘AprpinngwTops are’ideallf:remomed priorbto'harvest_When bsing.albed;type
‘harvester.: Several machines can-be'ﬁSed.i“
A.'Defoliator, For fresh market carrots a defoliator which does not cut
the carrots must be used. The machine'used in tests was a Martin from
France which has‘two‘contraerotating beater shafts made up of flexible
rubber paddies about 2-inches'wide‘and extending from_an’axle'aboot S
inches.‘ | |
B. Crowner. For processing carrots it is desireable to remove the- tops
and green crowns. A two rotor crowner was built inm 1976 by E R.S. and
performed satlsfactorlly in mineral. soils but not organic 5011s  The
crowner is being modified to three rotors, and manufacturing arrangenents

will be made.
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C. Flail Mower. A flail type.grASS'mower was tried for decrowning and
worked well except for depth control. The nower has a heavy gearbox on
one side caﬁsihg the nmower to cut deéper oﬁ one side and démage'cairots.
A rofary mower was aléo tried and shéwed sufficient success that if a
grower has one, it could be adapted.

With all top'rembvers,-it is.absolutely essential thaf the carrots be
grown on a flat even surface to have control of topping or crowning depth.
Hérﬁesting. A SJA.H. bed harveéter imported from Holland was‘ﬁsed in
1975 and 1976 tests. The machine ié éomewﬁat like a potato harvester in
that‘it has a digging share and an elevating chain to 1ift the carrots.

A Sepérating béd made up of star-shaped rubber wheels séparétes soil from
_carrots and will remove large pieces of soil stickiﬁg to the carrots. A
vibrating séréeﬁ at the_end»of the rubber-fihgér bed removes<mof¢‘soil

and provides a sorting table for hand removal of rocks and weed clods.
Several modifications were made. to the machine, and are described elsewhere.

Other makes of bed harvesters are available and may be suitable. No tests
have been done in North America. Information on manﬁfécturers and dis- |
triﬁuters aré given in Appendix 1. |

Harvest performance with the S.A.M. harvester ranged from a situation of
insufficient soil elimination in 1975 tests to one of carrot loss in 1976.
In 1975; an elevator belt made up of rubber covered rods was usedywhiéh
had a limited amount of.soil elimination capacity. The result was soil
;éérried right through to the collection box. In 1976 the.belf was modi-

- fied by welding a second bar between the existing rods of the original
equipment chain. This profided double the soil elimination capaéity of

the chain used in 1975. In 1976 tests the problem became one of carrot
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loss, up to 20%, on the rubber finger bed.. These losses could be reduced
substantlally bv matchlng forward speed to the harvester speed to keep the
machlne loaded but could only be done when operated4by a tractor ﬁlth a
varlable speed transmlsslon . Thus a tractor w1th hydrostat1c dr1xe pro-
vides a deflnwte advantaoe Dlgglng depth had to be ma1nta1ned accurately
to reduce the aﬂount of soil handled »It is suggested that future nar~
“vesters be equ1pped w1th depth wheels | ) o |
Bed type harvester prov1de the most advantage in obta1n1ng.opt11um v1e1ds
Research by others 1nd1cate that y1e1d of baby carrots can reach 73 tons
per acre whe1 grovn in beds, but fleld tests.1n 1976 1n Ontar10 and Quebec
fell short of that flgure by a factor of 2.5: Work w111 continue to bring
ylelds to acceotable levels. . Yields of marketable carrots, when harvested
by Tow machlnes, can be expected to be from 5- 8 tons per acre‘1n orzanic

soils.

Note on Product .'

Processors.lnterestedAln baby carrots'should 1nvest1gate the requlremencs
of thelr narkets carefully Research in Canada is a1med at a carrot 19 m in
d1ameter and no more than 100 mm.long; Some markets requlre a true babv car-
rot even smaller. Engllsh baby ‘carrots tend to be up to 31 mm‘1n d1am°ter and
up to'126 mm long. Carrots are be1ng 1mported from Ca11forn1a that are obvi-
ously machine shaped to look like a whole baby carrot, and there is indication
that some European carrots are made from long slender carrots cut into small

pieces. Some:ihe worst product is packed domestically and is obviously broken

carrot pieces and small carrots from a regular carrot grade-out.
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Cost of Production

' Tﬁ?l?L; is from Ecoﬁomic'lnformation, Vegétable Production in Ontario,
Econohiés ﬁranch, Ontario Ministry of Agricultufe gnd Food,.Tqronfo M7A 1B6.
The right hand table givés aﬁ indication of costs of production using produc-
tion cdst figures for procéssing carrots in Kent coﬁnt}. Additions are madé
forAthe‘extra labour requirements for baby carrots. ThgiamOun;'of labour,
as indicated,'is high, but it;should be remembered that the yield is for
gradgd'productvthaf must sell for a prémium pricg. Thus, the carrots must
be sorted ahdAgraded pribr to delivefy. -Other inputs Qiii remain substantially
_the same, but costs per ton of product are sdbstantiallyfhigher due to lesé
yield. | | | |

Table.II give§ capacities invacres'per‘hoﬁr for eaéh of the machines in
the system. o |
Conclusion

Sufficien; infqrmatioh i; now available'on Baby Cérrot frodﬁ;tibn fhat
_esfimates.of yields and ﬁachine:efficienciés can'bg madé.. There are already
iarée operations in Caﬁada produﬁing.baby'earrbts_oh.botﬁrmineral and’o:ganic
soils. .Yields are still'low, but there is work gbing on to improve yiélds

with the most likeiy impro#éments to be made in the bed production syStem.

Gary Hergert, :

~ Mechanization Technologist,
Engineering Research Service,
Agriculture Canada,

Ottawa, Ontario, K1A 0C6.



Table .--Production Costs for Fres‘l b’arket ‘and Drccess:mg Carrots, Ontario,
19/4

Processing Estimated baby

Fresh carxots, ] Carrpts, carrot costs
Bredford marsh Kent County rGraded oroduct)
Yiell per acre, £OBS v nnvnencennsssesnoonanes 215 27.6 - 1
Labor hOUXS DOr ZCZE eeecscvevcssacvaacnns cens €6.9 . 38.8 : 40 - 55
Preharvest costs per acre: S v ‘ ollazs
Lador: - s . . Co- :
Hired (operatirg) ...... O . ¥ 51 4.87 *
Operator (£ixXs€) c.ececccvcccacens ceercenn €2.€5 38.59 - S x
TOLAL weveannsoreesonsnerocansnanssnanns §0.15 - ' 43.46 - 43 .46
Tractor: ' S ' o : :
0perating coeeeevercrnanns Ceeieeeencsenans 26.53 8.06 *
Fixed ceceececcccccaces ‘caceseese eeereesnee "36.87 12.10 *
Total .eennea. sosecvscsvassnasoes ceveree L. 45 20.16 20.16
Machines:

FIAEA v rireeoanconssnssossosesossnnsesons RS 11.99 : *

ton werk (o= srating) eeeev... cennin Cenees — - 1.8 -~1.85
. Materials (operating) ......... Ceeeeeieien. . 236.59 - 118.90 125.00

ceeenn 426.18 © 199.36 205.46 .
Harvesting & carxgting cocsts per acre: '
Labor: ' ) . . .
Hired (ogerzting) ........ ceeeireenieneenn . 165.09 28.96 100.00
: *

Operator (£ixz€) eveccvenean. 24.50 - © 32.84% _
Total coeeviiinnnniiin, ceerevens eseees 1&9.52 61.80 ‘ 132.84"
Tractor: A
Operating eceevicececccense R L 21.14 9.14 | *
"FiXed tesociicioiiciniiiilieeteiioetsonens L 30,71 . 13.70 - .

TOLA) eccicesceccccacacaiccsasncscaavese . 52.&5 22.84 : 22,84

Machirpes: . .. . :
| OPErALING ceeceecececcensccioccaessensaon 14.63 . 2.5
FiXd cevecvonococcaceasascoasnsaconssonns 58.52 ‘ 10.03 12.00
TOLAL suererecrsonncnrascaccanncaciseces 73.15° 1252 14.51

‘Materials (ove:z»{.v.c)3....'.'..,............... 210.60 —

Custon work (OpErating) eeee... sesevnionas ee —_— 183.32 183.32
Other costs -fezerating) e , — 7 a.es 4,84
TOTAL HARVESTING & MARCETING, COSTS wevennn-. 525.55  285.34 358.35

Overhead costs: . ) ;
Int. on operating capi tal’ (operatlng) ..... . . 26.85 " 6.18 *
_Land, interest (fixed) ...... cesecssscecacne 360.GO 109.42 *
Taxes (fixed)2/ ....... ceeveeeeaes '35.00 © 12.03 *
Custom storage (ozeratinz) .eceveeciaccecee. 3028.00 — K

TOTAL eecavoconeccssscacosssscscasonnnnens 725.85 127.64 127.64

TOTAL COSTS: . . _
Operating .ceeeecseccccrcccccarcacscs ceveroen . 1,034.29 . . 371.64
Fixed ccecceee- ceseceseassrotsecasesasesenens 657.24 240.70
All COSLS cevicenanncane. cocons erecaccesans <« 1,691.53 612.34 601.45

COStS Per tON eecesennnenns 61.51 22.18 69.15

E-/'.r:'xis figure dces not include the Ontario farm tax rebate which
accounts for 50 terceat of the total land tax. If all the farwers on the
study applied for and received the rebate, land charges and carrot production
costs would have been reduced by $17.50 per acre in the Bradford marsh area
and by $6.02 per acre in Xeat County.

*Same as for processing carrots



TABLE II.’ICAPACITIES OF MACHINES FOR BABY CARROT  PRODUCTION

MACHINE WIDTH SPEED ACRES PER HR
Working Adjusted* ' . '

6 Row Seeder 48" 60" 3 mph 1.8

9' spacing ' o

5 Row Seeder 56" 68" 3 mph 2.0

14" spacing I

Bed Former - 1M 60" 5 mph 3.0

Bed Seeder 1M 60" - 3 mph 1.8

Defoliator 1M 60" 2.5 mph 1.5

Crowner 1M 60" 2.5 mph 1,5‘

Tawco Combine 27ﬁ 30 2.00 mph - .60

3 row ' -

FMC Combine 14 14n 4 mph 58

Bed Harvester 1M 60" ..8 mph .48

*Adjusted width includes half of wheelings for capacity in acres per hour.

«



