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Abstract.

A 2-year study involving 15 garden vegetables and 5 different-sized gardens

was conducted to assess land, labor, and production efficiency. As garden size in-
creased, total production increased, but yield per unit area decreased. Relative labor
inputs varied with garden size, but were greatest for harvesting (38%) followed by
planting (23%), miscellaneous (22%), and weeding (17%). The highest production in
relationship to labor and land use was obtained with beets, carrots, cucumbers, onions,
tomatoes, and summer squash. The poorest yielding crops were pole and bush beans,
sweet corn, peas, peppers, and radishes. Total vegetable yield for the 2-year study

averaged 6.2 kg/m?.

Research results concerning commercial
production of vegetable crops are readily
available and continue to supply valuable in-
formation for large-scale operations. Yet lit-
tle scientific information has been collected
on small-scale, multicultural vegetable pro-
duction with respect to efficiency of land and
labor use.

Studies have shown that home vegetable
gardening can be an economically profitable
venture if labor is not considered as an ex-
pense (2, 3, 4). The purpose of this research
was to determine labor inputs, total produc-
tion, and the labor, land, and production ef-
ficiencies of various vegetable crops for
different-sized production areas.

The research was conducted at the Brigham
Young Univ. Agriculture Research Station,
Spanish Fork, Utah, during the summers of
1977 and 1978. One area of uniform silty
clay loam soil was selected and subdivided
into 5 different-sized gardens (Table 1). Each
size was replicated 3 times. The statistical
design was a completely randomized block,
and the means within years were tested by
using the Newman-Keul pairwise compari-
son procedure. The following 15 locally
adapted vegetable cultivars recommended by
the Utah State Agricultural Experiment Sta-
tion were grown in both years: Beets (Beta
vulgaris L. ‘Detroit Dark Red’), bush beans
(Phaseolus vulgaris L. ‘Bush Blue Lake’),
cabbage (Brassica oleracea L. Capitata group
‘Danish Ball Head’), carrots (Daucus carota
L. ‘Danvers Half Long’), sweet corn (Zea
mays L. ‘Jubilee’), cucumber (Cucumis sa-
tivus L. ‘SMR18’), lettuce (Lactuca sativa
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L. ‘Buttercrunch’), onions (Allium cepa L.
‘Yellow Utah Sweet Spanish,” bulb type),
peas (Pisum sativum L. ‘Laxton’s Prog-
ress’), peppers (Capsicum annuum L. ‘Yolo
Wonder’), pole beans (Phaseolus vulgaris L.
‘Pole Blue Lake’), potatoes (Solanum tub-
erosum L. Red Pontiac’), radishes (Ra-
phanus sativus L. ‘Cherry Belle’), tomatoes
(Lycopersicon esculentum Mill ‘Better Boy’),
and summer squash (Cucurbita pepo L.
‘Burpee Hybrid Zucchini’).

Because of limited space, vegetables cul-
tivated in garden E were limited to onions,
carrots, beets, radishes, lettuce, and toma-
toes. Additionally, pole beans, peppers, and
cabbage were included in garden D. Gardens
C and B contained all of the crops in gardens
D and E plus bush beans, peas, broccoli, and
summer squash. All of the vegetables listed
in Table 2 were grown in garden A.

Dairy cattle manure (15 cm depth) was
incorporated into the soil each fall, and am-
monium nitrate (2.0 g N/m?) was incorpo-
rated each spring. Sprinkler-irrigation water,
insecticides, and fungicides were applied as
needed, but no herbicides were used. Seed
and plant spacing arrangement of the various
vegetables was in accordance with recom-
mendations given on the seed packets, and
harvest was accomplished as close as pos-
sible to the peak of quality. All crops were
graded, and cull or poor quality produce was
not included in the yield data. Every activity
performed on each plot was identified sep-
arately, timed, and determined during the
season. Land preparation, planting, fertiliza-
tion, irrigation, and spraying were accom-
lished with readily available hand tools
normally used by homeowners.

Seed planting and transplanting of cool-
season crops commenced 18 Apr. 1977, but
due to inclement weather in 1978, was de-
layed until 11 May. Warm-season crops were
planted during May and the beginning of June.
The Ist killing freeze was on 20 Oct. in 1977,
and on 20 Sept. in 1978.

As plot size increased, the total production
per garden area increased from 25 kg to 580
kg/plot, but there was a corresponding de-
crease in the production per unit of land from
12.1 kg/m? to 2.5 kg/m? (Table 1). The latter
is partly a result of the type of vegetables
grown in small gardens. The low yields in
1978 (about 50% lower than in 1977) were
due to the short growing season. Over the 2-
year period of the study, an overall average
production of 6.2 kg/m? was obtained, which
is similar to that obtained in a previous study
(6.85 kg/m?) conducted in Ohio (4).

Of the 4 classifications of labor, harvest-
ing was the largest single time consumer—
averaging 38% (8.3 hr) of the total time of
21.6 hr, while planting required 23% mis-
cellaneous (irrigation, pest control, fertiliz-
ing) 22%, and weeding 17% of the total (Table
1). Thus, the often dreaded task of weeding
actually was less time consuming than either
harvesting or planting. The proportion of time
spent in harvesting and planting did not vary
significantly with size of garden. The pro-
portion of time spent in weeding decreased
and in miscellaneous activities, increased as
garden size decreased.

The ranking of vegetables (in descending
order) in relationship to land utilized (kg/m?)
was: carrots, summer squash, onions, to-
matoes, cucumbers, beets, lettuce, cabbage,
pole beans, peppers, potatoes, bush beans,
radishes, sweet corn, and peas (Table 2).
Tomatoes might have ranked higher, but yield
in 1978 was greatly reduced due to inclement
weather and the short growing season. Rank-
ing in relationship to total time required (kg/
hr) was: cucumbers, summer squash, cab-
bage, carrots, potatoes, tomatoes, beets, on-
ions, sweet corn, peppers, lettuce, bush beans,
pole beans, peas, and radishes. The most
efficient crops with respect to total labor time
(minutes/m?) were sweet corn, potatoes, cu-
cumbers, cabbage, summer squash, peas, and
peppers. The least efficient crops were pole
beans, radishes, onions, carrots, bush beans,
and lettuce. When harvest time per unit area
was considered (minutes/m?), the most ef-
ficient crops were sweet corn, cabbage, on-
ions, potatoes, peppers, and cucumbers. The
least efficient crops were pole beans, bush
beans, radishes, carrots, lettuce, and beets.
The reason that some vegetables required
much more labor than others is related to the
amount of time required for harvesting and
the size of the individual harvested portion.
The most efficient crops (sweet corn, cab-
bage, and potatoes) are all harvested over a
very short period of time and the harvested
portions are relatively large. In contrast, the
least efficient crops tend to be harvested over
a relatively long period of time and/or the
individual harvested portions are relatively
small.

Small to medium gardens have the benefit
of reduced weeding time, increased yield per
area, decreasing the possibility of gardeners
becoming discouraged and quitting (1). As
garden size decreases, selection of efficient
crops is essential to maximizing time and
land use. The data suggest that beets, cab-
bage, carrots, onions, tomatoes, and summer
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Table 1. Size of garden plots and yield and labor time associated with various sized multicultural garden areas.

Total yield-avg. Time required for activities
Dimensions of 1977 & 1978 Yield kg/m? Mean of 1977 & 1978 totals (hr)
Garden (m) Area (m?) kg/plot 1977 1978 Mean Planting Weeding Harvest Misc. Total
A 15.2 x 152 231.0 580 d= 34a 16a 2.5 14.2 11.3 229 79  56.2
B 6.1 x 6.1 37.2 175 ¢ 57b 35b 4.6 4.5 4.0 8.6 6.7 238
C 4.6 x 7.6 34.9 160 ¢ 62b 35b 4.8 35 2.0 6.4 39 158
D 3.1 x 3.1 9.6 65b 88c 55¢ 7.1 2.2 0.9 2.6 33 9.0
E 1.5 x 1.5 2.3 25a 18.1d 6.0c 12.1 0.6 0.1 0.9 1.4 3.1
Mean - - - - -- 6.2 5.0 3.7 8.3 46 21.6

ZYields in columns followed by the same letter are not significantly different at the 0.05 level.

Table 2. Yield, land use, and time efficiencies of 15 common garden vegetables

Total labor

time-area efficiency Harvest time-area

Yield kg/m? Yield kg/hr minutes/m? efficiency (min/m?)
Vegetable 1977 1978 Mean 1977 1978 Mean 1977 1978 Mean 1977 1978 Mean
Beets 8.1cd* 7.7ef 7.9 11.3de 14.0 de 127  438hi 35.2 hij 39.5 16.1 ghi 10.1 de 13.1
Bush beans 2.5abc 1.5 abc 20 24ab 26a 25 64.0] 32.1hi 48.1 45.1k 218¢g 335
Cabbage 5.0 abcd 3.7 bed 44 16.4fg 15.3 ef 15.9 19.8 abcde 13.5bcd 16.7 2.1 abe 14a 1.8
Carrots 174 f 8.7f 13.1 13.0def 16.6f 148  64.1] 41.8] 53.0 219 15.0 f 18.5
Sweet corn 1.5 ab 0.8 ab 1.2 11.3de 7.4 be 9.4 7.7a 6.4 ab 7.1 1.7 abc 1.0a 1.4
Cucumbers 10.0e 60¢ 80 56.2j 422h 49.2 10.6 8.6 abc 9.6 6.8 abcdef 4.3 abc 5.6
Lettuce 6.0 bcde 4.7 de 54 6.4 abc 7.4 be 69 547} 39.6 ij 47.2 21.5 hij 109 16.2
Onions 104 ¢ 89f 9.7 13.6def 11.8cd 127 624 51.6k 57.0 4.3 abcde 20a 3.2
Peas 0.7a 0.4 a 0.6 1.5 ab 13a 1.4  31.3efg 18.9 def  25.1 12.3 efg 9.7 cde 11.0
Peppers 3.3abc 2.2 abed 28 7.3bc 6.6b 7.0  30.7 efg 19.6 def  25.2 7.5 abedef 3.2 ab 5.4
Pole beans 3.5abc 2.4 abcd 3.0 1.7 ab l14a 1.6 126.0m 105.3 n 115.7 49.7 h 213 ¢g 35.5
Potatos 3.2 abc 1.4 abc 23 18.1¢g 10.1 bed  14.1 10.5 ab 8.0 abc 9.3 3.4 abcd 3.4 ab 34
Radishes 1.7 ab 1.6 abc 1.7 1.4a I.1a 1.3 889k 83.9m 86.4 20.4 hij 325h 26.5
Tomatoes 16.2 f 0.4a 83 252h 22a 13.7 47.2hi 15.5cde  31.4 19.9 hij 0.5a 10.2
Summer squash 20.2 g 54e 12.8 48.11 23.5 fg 35.8 25.0 cde 12.6 bed 18.8 13.7 fgh 5.2 abed 9.5

“Numbers in the same column followed by the same letter are not significantly different at the 0.05 level.

squash should be recommended for most ef- Literature Cited 3. USDA. 1977. Yearbook of agriculture. Gov-
ficient garden production. It should also be | Gardens For All. 1978. National Garden Sur- 4 %mglent Press, Washington, D.C. 9
noted that beets and tomatoes have been re- vey. Burlington, Vt. . Etzmger., J Il) arfxd }11'[-15- COH;KEY 1d78~
ported to yield particularly high dollar re- 2. Stephens, .M., L. Carter, and C. van Gundy. Hf)(:socr?;c‘éa llxg((’z;; 45_“;29" egetable garden.
turns per unit of land area (4). The data also 1980. Economic value of vegetables in North T ’

suggest that peas, beans, radishes, and sweet Florida Gardens. Proc. Fla. State Hort. Soc.

corn are the least efficient producers. 93:70-72.
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