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P~essors explaIn that the decline In snap bean acreage and production 
since 1968 Is the result of lower yIeld and higher product cost In Ontario than 
In other provinces. Buth and Fisher's survey emphasized that both low yields 
(2.28 tons) and return (S49) per acre were problems for Ontario snap bean growers 
(2). In 1971 the contract price for snap beans was reduced f~ S'IO to $100 
per ton to encourage an Increase In contract acreage. However, an Increase In 
yield Is essential to"offset expensive production costs In Ontario. 
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ONTARIO PRODUCTION OF SNAP BEANS FOR PROCESS
ING; from Ont.Veg.GrONers'Marketing Board. 

Trials were started In 1964 to Increase snap bean yield by Improving fer
tIlIzer recommendations and use. Snap bean yield responded little to Increased 
fertilizer rates except where 50115 were seriously deficient. Proper placement of 
fertilizer was Important. Banding of phosphorus at planting was essential tor best 
yJel~. Consideration of soil type and potash content were necessary to recommend 
potash placement and rate (3). 

Plant stand In commercial fields was then surveyed to tearn If heavier 
rates of seedln,g might further Increase yield. A ge"eral recommendation was to 
seed for a given stand; 5 to 7 plants/ft row on Irrigated sands, 6 to 8 on heavier 
soils with Irrigation and 3 to 5 on heavier sotls without Irrigation (I). Plant 
stand was surveyed In commercial snap bean ffelds In Brant and Oxford Counties. 
Stand was found to be generally too low for best yield. Field trials were Initiated 
In 1966 to learn how much yield could be Increased In Ontario by Improved plant 
stand. The survey and trials are reported In this mimeograph. 



SURVEY OF SNAP BEAN STANO AND YIELD 

Plant stand and yield were surveyed by collecting, 

at random, samples Immediately before harvest In commercial fields. 

Number of plants and pod weight were recorded from random samples, 

collected in each field and converted to plant stand (~Iants/ft) 

and tonnage yield (T/A). Each sample was from 10 feet of row. 

Rows were spaced 38 Inches apart. 

Table I. Survey of stand and yield of snap beans harvested In 
commercial fields 

Variety Year So II type 

Tenderbest 1965 Flamboro sandy loam 
Bush BI ue Lake 1966 Smithvll Ie silty clay 
Gallatin 50 1967 Haldlmand silty clay 
R.Klnghorn Wax 1965 Huron clay loam 
R. KI nghorn Wax 1965 Fox sandy loam 
R. KI nghorn Wax 1968 Haldlmand silty clay 

Stand..!! 
(Plants/tt) 

3.6 to 7.6 
3.6 to 5.6 
7.3 to 9.1 
3.0 to 5.2 
5.2 to 8.0 
5.4 to 6.6 

Yield..!! 
(T/A) 

2.78 to 3.79 
1.23 to 2.55 
3.56 to 4.97 
2.62 to 4.76 
3.59 to 5.63 
4.00 to 4.65 

11 Stand and yield range estimated from 6 samples In each field. 

Plant stand was often less than the recommended 5 to 8 

plants/tt ot row <Table I). Dosplte the range In stand and yield, 

there was too little correlation between the 6 samples for each variety 

to predict best spacIng. 
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RELATION BETWEEN PLANT SPACE AND POD YIELD 

Spacing and yield of individual snap bean plants was mea

sured In commercial fields to predict, with regression analysIs, 

Ideal spacing. Minimum and average distances between plants In 

random plots were measured. Each sample was from 10 feet of row. 
Rows were spaced 38 inches apart. 

Competition between plants in a commercial field of Gal latin 

50 limited Individual plant yield at an average stand of 8 plants/ft 

row. Number and weight of pods per plant varied greatly but only 

19% of this varlabi Iity was related to spacing within the row. The 

correlation coefficient of +0.442 relating minimum distance between 

plants and pod weight per plant was significant at the 0.01 level of 

probability. Despite this significant correlation the spacing of 

Individual plants at the 8 plantslft stand was relatively unimpor

tant. For example, a field of the best plants would yield 17 T/A. 

Table 2. Correlation coefficients relating pod weight and number 
per plant to average and minimum distance between plants 
for Gal latin 50 snap beans at an average stand of 8.0 
plants per foot and 4.33 tons yield in 1967 

Pod number 
Pod weight 

Correlation coefficients 
Average distance Minimum distance 

+ 0.170** 
+ 0.342** 

+ 0.123 
+ 0.442** 

** Indicates significance at 0.01 level of probability 
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Competition between plants in a commercial field of Resistant 

Kinghorn Wax did not limit Individual plant yield at an average stand 

of 6 plants/ft of row (Table 3). Yield varied from 2 to 169 grams 

of pod per plant. This range In yl~ld was proportional to plant size 

at harvest (Table 3). Variation In plant size and yield was likely 

due to uneven emergence and seedling growth. Minimum and average dis

tance between plants did not influence individual plant yield. 

~·~ble 3. Correlation coefficients relating pod weight per 
pl~nt to minimum distance between plants and to 
plant weight for resistant Kinghorn wax beans at 
an average stand of 5.9 plants per foot and 4.30 
tons yield in 1968 

Sample I 
2 
3 
4 

Correlation coefficients 
Minimum distance Plant weight 

-0.130 
+0.183 
-0.141 
-0.294 

+0.900** 
+0.930** 
+0.914** 
+0.941** 

** Indicates significance at 0.01 level of probability 

Prediction of best plant spacing from a correlation of yield 

and spacing of Individual plants in commercial fields was not possible. 

Distance between plants in commercial fields varied but Influenced 

yield very little. The survey emphasized that factors control ling 

plant size at harvest, probably uniform emergence and seed I Ing growth, 

control yield when spacing is near optimum. 
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SPACING TRIALS 

Spacing trials were conducted at the Horticultural Experiment 

Station at Simcoe and In commercial fields from 1966 to 70. AI I trials 

received preplant Incorporated appl ications of EPTC for weed control 

and 500 Ib/A of 5-20-20. Seed was sown at 2, 4, 6, 8, 12, 14 and 16 

seeds per foot of row with a V-belt plot seeder. Standard row spacing 

of 38 Inches was compared with 19 inch and closer spacing of paired rows. 

Paired rows were spaced 2, 4.5 and 6 Inches apart on 38 inch centers. 

Plots were three rows wide and only the center row was harvested for yield. 

When paired rows were seeded the center pair of three pair rows were har

vested. The most uniform 5 ft of the 10 ft long plots were harvested. 

Spl it block designs were used with distance between rows forming main 

blocks and density within the row randomized. Each treatment was replica

ted three times. 

Harvest was scheduled so that most pods would grade Into 

number 4 and 5 sizes. Yields were graded into 6 commercial sizes and 

weighed. Detai Is of location, planting and harvest dates ~nd sol I types 

are recorded in Table 4. 

TABLE 4. Location, soi I type, planting and harvest dates of spacing 
trials conducted with three snap bean cultivars 

Cultlvar 

Gallati n 50 

R. Ki nghorn wax 

Midas 

Year 

1966 
1967 
1968 
1969 
1969 
1970 

Soi I type 

Berrien sandy loam l/ 
Lincoln clay loami/ 
Lincoln clay loami/ 
Haldimand si Ity loam2/ 
Haldlmand silty loam2/ 
Haldimand silty loam2/ 

2
1// Horticultural Experiment Station, Simcoe 

Commercial fields in Wentworth County 
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Dates planted 
and harvested 

28/6-29/8 
26/6-26/8 
26/6-27/8 
10/6- 6/8 
10/6- 6/8 
29/5-28/7 



The relation between plant stand and yield was analyzed by 

calculating regression equations from individual plot data for each 

row distance and cultivar. Two years' data for each cultlvar and row 

distance were combined by adjusting to a common regression when slopes 

for both years were paral lei. The scatter of points along the regression 

line was then graphed. The data were divided Into two I inear regression 

lines of different slope when competition within the row reduced yield 
Increase at high stands. 

Plant spacing within the row. Yield increases for three cultivars grown 

in rows spaced 38 inches apart were remarkably simi lar as population 

Increased from 4 to 9 plants/ft row. The yield curves had three distinct 

slopes; a very great increase as density was increased from I to 4 plants/ 

ft, a less but linear increase of yield as density increased from 4 to 9 

plants/ft, and I ittle or no increase at more than 9 plants when competition 

reduced yield per plant. Best yield was at 9 plants/ft row for Gal latin 

50 and 8.5 for Resistant Kinghorn Wax and Midas (Fig. I), In comparison, 

commercial plant stands (Table I) were generally too low to produce good 

yield. 

Spacing of rows. Snap bean rows r-e spaced 32 to 38 inches apart for 

picking with conventional harvesters. This restriction on row spacing limited 

plant populations to 117,000 and 124,000 plants/A and a plot yield of 5.3 

T/A (Fig. I). A comparison of handpicked plot yield with commercial yield 

during the survey indicated that the grower would harvest approximately 

65% or a 3.5 T/A yield with optimum spacing in 38 inch rows. 

Spacing rows closer than 38 inches al lowed an Increase to 192,500 

plants/A for improved yield (Table 6, Fig. 2, 3 and 4). Daub I Ing the 

plant population by seeding for 7 plants/ft In 19-inch, rows yielded 

7.8 T/A (Table 6). Paired rows 4.5 to 6 inches apart (192,500 plants/ 

acre) yielded 7.2 T/A (Table 6). Daub I ing plant population by spac~ng' 

of rows closer than 32 to 38 inches apart would yield 4.5 to 5.0 TIA 
for a grower. 
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Figure 1. Yield response of snap beans to increase of plant stand in rows 

soaced 38 inches aoart. (see Table 5 for regression equat.ions). 
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Figure 2. Gallatin 50 snap bean yield response to increase or plant population 
from 27,500 (2 plants/ft. of 38 inch row) to 192,500 plants/A 
(14 plants/ft. or 38 inch row) at various row spacings (See Table 5 
for regression equations). 
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Figure 3. Resi,tant Kinghorn snap bean yield response to increase of plant 
population from 27.500 (2 plants/ft. of 38" roy) to 192.500 planta/A 
(14 plants/ft. of 38" roy) at various roy spacings (see Table 5 for 

regression equations). 
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Figure 4. Midas snap bean yield response to increase of plant population from 
27,500 (2 plants/tt of 38" rov) to 192,500 plants/A (14 plants/ft. 
of 38" rov) at various rov spacings (See Table 5 for regression 
equations ). 
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TABLE 5. Regression equations relating snap bean yield (tons/acre) 
to plant stand In densities of 4 to 8 plants per foot of 
individual row at v~rled row spacing 

Cultivar 

Ga II ati n 50 
(1966 and 67) 

R. Kinghorn Wax 
(1968 and 69) 

Midas 
(1969 and 70) 

Row Spacing 

38 inches 
19 II 

6 il pa ired 
2 II 11 

38 inches 
19 Ii 

6 11 pa ired 
2 II " 

38 inches 
6 I. 

2 II 

Regression equation l/ 

Y= 1.97 + .44X (R= + .690**)2/ 
Y=2.48 + .52X (R= + .654**) 
Y=2.05 + .45X (R= + .889**) 
Y=2.61 + .34X (R= + .923**) 

Y= I. 28 + .44X (R= + .848**) 
Y= I. 69 + .40X (R= + .865**) 
Y=2.03 + .35X (R= + .751**) 
Y=2.41 + .37X (R= + .793**) 

Y= I. 38 + .46X (R= + .921**) 
Y= 1.94 + .33X (R= + .806**) 
Y=2.97 + .23X (R= + .745**) 

1/ Y=a + bX when Ilyil is Y i e I din tons/acre, lIan is the intercept on 
the Y axis, Ilb'~ is the slope of yield increase per plant increase 
In each foot of row and IiX ii is plant stand as plants/ft of row. 

2/ R is the correlation coefficient and ** indicates significance at 
.01 I eve I. 

TABLE 6. Yield of snap beans grown at populations .t; r- best yield 
in 38 inch rows in comparison to closely spaced rows of 
192,500 plants per acre. 

Row spacing Pod yield l/ Tons/A) 
Gall ati n 50 R. Ki nghorn Wax Midas 

38 Inches 5.852/ 4.852/ 5.002/ 
19 Inches 8.40 7.30 
6 inches paired 8.00 6.20 7.30 
2 inches pa ired 7.00 5.90 6.20 

1/ Yield recorded from regression I ines described in Figures I, 
2 and 3. 

2/ Gal latin 50 grown at 124,000, R. Kinghorn Wax and Midas at 
117,000 plants per acre in 3F inch rows. Yield recorded 
from regression I ines described in Figures I, 2 and 3. 
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Harvest of paired rows. Paired rows of Midas and Resistant 

Kinghorn Wax were successfully harvested from rows spaced two and 

three Inches apart. The 1055 of beans from rows spaced 4 Inches 

apart increased to 11% (Table 7) because not al I plants were guided 

into the picker-head for pod removal. The number of broken pods also 

increased. The density in the paired rows was varied from 2 to S 

plants/ft of each row but did not affect harvest success. 

TABLE 7. Per cent of wax bean yield lost from paired rows when 
harvested with a Chisholm-Ryder combine. 

Row distance 

38 inches - single 
2 inches - paired 
3 inches - paired 
4 inches - paired 

Per cent of yield not harvested 
R. Kinghorn Wax f-.1idas Average 

0.3a / 
I. 8a/ 
2.8a/ 

12.Sb/ 

I. I a/ 
I. 7a/ 
I. 2a / 
9.7b/ 

o 7a/ 
I : 7al 
2.0a/ 

II. I b/ 

a, b, Percentages with a common letter were not significantly 
different in a Duncan's multiple range test at O.OS level 

The sieve grade of pods harvested from the three cultlvars 

was not significantly changed by density within the row or spacing 

between rows. Very low densities of two to four plants/ft of row 

slightly increased the percentage of large pods. 

- 12 -
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Solid bed plantings. Since 1970 a muttiple-row combine for harvest 

of bed plantings of snap beans has been evaluated in the Uniied 

States. Peck and Dickson reported that 6 x 6 inch spacing of snap 

beans in beds increased yield 20 to 25% over conventional row spacing 

(5). Mack reported that 5 x 5 inch spacing compared with 30 inch 

row planting increased yield 25% for yields of 8 to 12 T/A in 

Oregon (4). 

The regressions calcuated from our data I I lustrated that 

competition in rows influence yield per plant when plants were 

crowded to more than 3 or 4 plants/ft row. Comparison of yield 

from rows at various spacings showed that twin rows could be crowded 

to 6 inches before yield was I imited by competition. Therefore snap 

bean plants spaced at 5 or 6 inches apart in a square pattern should 

make most efficient use of field space for best yield. 

A prel iminary trial at Simcoe In 1972 illustrated the very 

large yield increase that can be expected from square spacing of 

snap beans in a bed system. The 30 inch beds were seeded with Stan

Hay precision units. Rows vlere spaced 6 inches apart. Preplant 

incorporation of trlflural in at 3/4 Ib/A fol lowed by metobromuron 

at I Ib/A immediately after seeding provided excel lent weed control 

on the clay loam. 

Populatlon of 250,000 to 260,000 plants/A yielded 8 to 

9.5 T/A (Figure 5). Eighty percent of this yield graded into 3 and 

4 sizes. Simi lar yield results have been demonstrated in extensive 

planting and harvest trials In the United States. The expected 

Introduction of the multiple-row harvester wi I I be an important 

step in increasing yields and reducing production costs of snap 

beans. 
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SUMMARY 

Best yield was harvested from a stand of 9 plants/ft 

row, or 120;000 plants/A, when snap beans were planted in rows 

spaced 38 inches apart. The yield increase was remarkably similar 

for Gal latin 50, Resistant Kinghorn Wax and MI~3s as plants were 

crowded to 9 and more plants/ft row. The 9 plant/ft row population 

yielded to hand harvest an average of 5.3 T/A for the three cultivars. 

Spacing rows closer than 32 to 38 inches al lowed an 

increase to approximately 200,000 plants/A for increased yield. Rows 

spaced 19 inches apart with 7 plants/ft row yielded 7.8 T/A. Each 

of the 19-inch spaced rows yielded 75% of conventionally spaced rows. 

This indicated I ittle competition between rows spaced 19 inches apart. 

Crowding paired rows to 4.5 and 6 inches apart on 38-inch centers, 

yielded ~Imost 2 T/A more than conventional rows. Paired rows were 

crowded to 2 and 3 inches before they could be harvested with con

ventional pickers. Then competition between the rows limited the 

yield increase to one ton per acre from doubling the population. 

The planting of snap beans with plants spaced approximately 

6 inches apart provided very large yield increases. Populations of 

275,000 plants per acre seeded in 6-row beds, with rows spaced 6 inches 

apart, yielded 8 to 9.5 T/A. Such planting systems have been widely 

tested in the United states for harvest with a multiple-row picker. 

A very large increase in snap bean yields wil I fol low the expected 

introduction of the new harvester. 
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