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DIRECT SEEDING CHART

Spacing (inches) Also
Machine-Seeded  Hand-Seeded Plant Row Transplanted
Bean * 4 30 *
Beer * 3 18 *
Carrot * 1 12
Chinése Cabbage * 12 12 *
Corn * 12 30 *
Cucumber * 12 30 *
Kohlrabi * 6 12 *
Parsnip * 3 18
Peas * 2 30 or GO *
Potate * 12 30
Pumphin . 24 120 .
Radish * 4
Rutabaga - 18
(Swede Turnip)
Spinack * 3 R =
Swiss Chard * 6 12 *
Summer Squeash * 24 60 *
Winter Squash * 24 120 *

"The best source for
informasion on ali topies
swch as germinarion
semperasyres, numbers of
seeds or sransplanss
regucired for a given
acreage, and any
agriculiural tables and
lisss ever compiled, is
Knott's Handbook for
Vegeuable Growers, 3rd
Edition &y Orcar A.
Lorenz and Donald N.
Maynard (New York:

John Wiley & Sors,
1988).

"

outdoors in a cold frame, poly wnnel, or under lights o 3
clean and well maintained. Since J.:ondir_ionsg ,r;t:rﬁ,oii’e d: SPace must he kepe - 23
ElEt:,l]Yd nanu:al, I rakf Erecautions by carefully xemOvjn:aﬂ"-;in C:';‘ll;[ bc com- s
the low :emperaii;:s“r:: :mpty'dgmwfng Plans by earty winter, o o e
¢ o their work in freezing out pests I oo 2llow
use.of a thermostatically controlled boteom-hear pro Pests. T recommend the
optimum gem.linating temperatures when starting w::ngiifmnthmat 0 maintajn
.Tla.nspla.nung has traditionally been used for those weather crops »
onien, and tomato) that eegrow roots easily. These crops dC,-o’ps (celery, lettuce,
::;:i;;"?lame‘i’ al_th".“Eh they obviously grow ber[t,er t‘:: [l::E;-f ruch from
- Transplanting s also of vaiue for many crops (, €Ir ro0ts are
passley) that are less rolerant of root disturbance, bufir cucumber, melon, and
such a way that the plants hardly know they have been must be conducted ip
plant system is one that does not disturb the roggs, ; moved. Thc best trans.
mechanized, and is inexpensive. » 15 uncomplicated, cap e

Greenhouse to Field

Teansplanting should be un
sing o, and ;:em'ng ot derstood as three separate Operations: sigrping, Ppor-
Starting involves its own three subdivisio i
ocalnrroiled climate. The seeds are sow:si:zl:eosf::m;] e oil i, and
;ajléer. 'tl:'h: container u.sually hlolds a special soil mix :r ;‘; :S:l' ch t]ﬂ-i- 01-' Cor.lA
dl ers from ga.rdcn soil by being compounded of extry o, oo This mix
rainage material, so the seedlings will chrive despite the %:’*mc Sarer and
A controlled climate is provided by growing the plants inoa:l ;:d ;‘mdi[i;ns'
nthouse, hor-
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Setting out a fomato
plant grown in a
4-inch soil block.
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bed, cold frame, ot shelrered area to enhance early growing conditions for the

young scedlings. N . l
Posting on means transferring the scedlings from the initial container to a larger

container with wider plant spacing. With soil blocks, this isn't always neces-
except with those crops that are grown for

sary from a practical point of view, : !
g set out. Potting on is always

a longer time ot to a larger size before bein - :
valuable from the perspective of the highest plant (}ualu:y, however, siace
only the most vigorous of the numerous young secdlm.gs are sclectcd..

Setting out is the process of planting the young plants in therfield or in the
production greenhouse where they are to grow. The greater the e_ﬂic:cncy
with which this transfer can be accomplished. the more cost-effective trans-
planting becomes as a component of vegetable crop production.

TRANSPLANTING 129

A Sure Harvest

Transplants assure the grower of crops throughout the growing season at the
times and in the quantities required. A seed sown in the field is 2 gamble, bur a
healthy three- to four-week-old transplant ser out in the field provides an almost
certain harvest. Transplanting is the most refiable method for obtaining a wni-
Jorm stand of plants with a predictable harvest date.

Transplanting is refiable because the grower has better control over the pro-
duction environment. The germination and emergence variables thar can be so
unprediceable in the field are more cerrain in the greenhouse. The crops are
uniform because there are no gaps in the rows. No land is wasted from a thin
stand due to fzulty germination. Vigorous transplants set out at the ideal plant
density for optimum yield have a very high race of survival. The harvest is pre-
dictable because the greatest variability in plant growth occurs in the seedling
stage. Once they are past that stage, an even maturity and a dependable harvest
can be counted on.’

It is far easier to lavish extra care on thousands of tiny seedlings in a small
space in the greenhouse than over wide areas in the fiéld. During the critical
early period of growth, when ideal conditions can make such a difference, the
grower can provide those conditions with less labor and expense in 2 concen-
trated area. Transplanting also allows for far more productive use of a green
manure program to maintain fertilicy. Whereas many direct-seeded crops germi-

Direct Secd,iny
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nate poorly in a soil containing newly incorporated green manure residues,
transplanted crops can thrive and grow quickly. (In the carly stages of decompo-
sition, compounds are formed which inhibit sced germination.) Thus, green
manures can be left to grow longer before setting out transplants. Rather than
having to rumn under a green manure the recommended three to four weeks
before a direct-seeded crop, green manures can be left to grow until ewo weeks
before 2 transplanted crop. Depending on the age of the transplant, that can
increase the growth period of the green manure by up o five weeks. Under these
conditions, green manures ate 2 viable option before many early crops.

Cheating Weeds and sie Weather

When crops are sown in the field, weeds can begin germinaring at the same time
or even before, Direct-seeded crops may also need to be thinned, and they must
contend with in-row weeds while young. Transplant crops start out with a three-
to four-week head start on any newly germinating weeds, because the soil can be
tilled immediaely prior to transplanting. Further, since transplants can be set
out at the final spacing, they do nat require thinning and are much easier to
cultivare for the control of any in-row weeds that may appear.

Transplants can measurably increase production on the intensively managed
small farm, because they provide extra time for maturing succession crops. This
is done by starting the succession crop as transplants three to four weeks before
the preceding crop is to be harvested. Immediacely after harvest, the ground is
cleared, the plants are set, and the new crep is off and growing as if it had been
planted three or four weeks earlier (which, of course, it was). The result is the
same as if the growing season had been extended by three to four weeks. Trans-
planting allows less land to be used more efficienty for greater production.

Earlier maturity is another abvious advantage to tansplancing. Plants
statted ahead inside and set out when the weather permits have a head start and
will mature soonet than thase seeded directly. In many cool climates, tomatoes,
melons, peppers, and others are only successful as transplanted crops.

Transplanting Methods

In carlier days, vegetable growers relied heavily upon bare-roor transplants, seed-

lings dug up from a special bed or outdoor field and transplanted with no at-’

tempt 1o retain a ball of soil around the roors. Uniform results and good survival
sates are difficult to achieve with this method. Most of the fine root hairs that
supply the plant with water are lost upon uprooting. This reduces the absorbing

) Transplanzs in prat ;.:aig
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Transplants in traditional weoden flat. Roat circling in a plastic pot.

surface of the root system and markedly delays the reestablishment and subse-
quent growth of the plants. This “transplant shock” can be avoided by moving
plants without disturbing their fragile root systems.

Many types of containers have been used to keep the roor ball intact—clay
pets, plastic pots, peat pots, wood or paper bands, wooden flats, plug flats, and
-others‘ The plants and soil are either removed from the container before plane-
ing or are planted outside, container and all, if the pot (peat pot, paper band) is
decomposable. Unfortunately, most containers have disadvantages. Peat pots
and paper bands often do not decompose as intended and inhibit root growth
They are also expensive. -

Traditional wooden flats grow excellent seedlings, but some of the seedling
roots must be cut when removing the plants.

Individual pots of any type are time-consuming and awkward to handle in
quantity. The plug-type trays that contain individual cells for each plant solve
the handling problem by combining the individual units. But they share a prob-
lem common to all containers—root circling. The seediing roots grow to the
wall of the container and then follow it round and round.

Plants whose roots have circled do not get started as quickly after they are
put out in the field. An attempt has been made to improve oa this situation by
i::lf:[;nj ailse tray cells with a hole in the botrom for air pruning and ridges in

Fortunately, there is another kind of “container” betrer than all of the above.
That container—the soil block—is the subject of the next chapree. »
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Beer

Broceoli
Brussels sprouts
Cabbage
Cauliflower
Celery

Celersac
Chinese Cabbage
Comn
Cucumber
Eggplant

Kale

Koblrabi

Leck

Lettuce

Melon

Onion, Bulb
Onion, Scallion
Parsiey

Peas

Pepper

Spinach
Summer Squash
Swiss Chard

Tomato
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TRANSPLANT CHART

Optimal Spacing (inches} Transplant Age Also
Plant Row in Weeks Direct-Seeded
4 12 34 *
24 30 4
24 30 4
18-24 30 4
18-24 30 4
12 12 8
12 12 8
12 12 3 -
12 30 2-3 *
12 30 3 *
24 30 8
12 12o0r18 4
6 12 34 *
6 12 4-8
12 12 34
12 60 3
3 12 48
1 12 4-6
12 6 *
30 or 60 2
12 30 8
3 12 2-3 *
24 30 3 *
6 18 34 *
24 60 8 -

14 %
SOIL BLOCKS

I;ES ALWAYS SATISFYING TO FIND A TECHNI
effective, and less expensive than whar existe

Fxmspllanrs, the “soil block” meets those criteri: ';J';f;)g;iirht::c Fl’)mdUCtiOn of
ing thlls technique for some B0 years, bue the human eXperience “‘::: devd[-’P'
plar?ts in 2 cube of “seif” goes back 2,000 years or more. The sto; o; h Srow g
of ‘l'lch mud were used 0 grow seedlings by the Aztec horticuzumf'ow cbes
t{nmrr{:pm of Xochimilco, Mexico, makes fa.scinating reading.' A r 1155 of the
nique is the old marker gardener’s practice of using 4- to 5-inch el:md e
tially decomposed inverted sod for growing melon and cucumber '::a::Pll):npar-

ts.

QUE THAT 1s SIMPLER, MORE

How Soil Blocks Work

A soil block is precey much what the name implies—a block made out of Ii
z(.)mp;essed potting soil. It serves as both the consainer and the By
Hum for a transplant seedling, The blocks are composed eng:
| i :
and have no walls as such. Because they are prcssei Pyl °fP°mng o

: s 5 out éy a form rathe
filled énto a form, air spaces provide the walls. Instead of the roots x:irclznd.lan
g as

they do upon reaching the wall of a container, th

wait. The air spaces berween the blocks and the scl{;}illtl ;hajlbgllﬁso :“‘igcund

block form keep the roots from growing from one black o ancgchc us;“hby e

roots l'Cl'l.liliﬂ poised for rapid outward growth. When transplanted tr : th - sdee

the seedling quickiy becomes established. If the plants are kept oo ](:;ngcj,f il}:i,
3

growing me.

Transplansing soil biocks.
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