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C.C. (Conny) Filman

The untimely death of Conny Filman on July 23rd, 1973, came as a 
shock to all of us in the Muck Crop Industry.

Conny was Officer-in-Charge of the Muck Research Station in the 
Holland Marsh for many years and considered to be Ontario1s lead
ing authority on vegetable crops grown on organic soil.

He began looking into muck crop production problems in 1946. Very 
little was known about nutrition, weed control, suitable varieties, 
disease and insect control in those early days. Gradually, through 
experimentation and demonstration, he first convinced local growers 
that soil testing would help them grow better crops with smaller 
amounts of better balanced fertilizers. Extensive cultivar trials 
helped to find the best varieties adapted to muck and peat, e.g. 
the Autumn Spice onion, which has put Ontario on the map as a major 
onion exporter to the U.K. market.

Conny initiated many more projects, such as the annual Education 
Days, the Holland Marsh Horticultural Advisory Committee, designed 
to get research information to growers and the muck crop industry 
as quickly and efficiently as possible.

Most of us who knew Conny for many years considered him to be a 
quiet, cautious person, never one to boast or reject another 
person’s suggestions. He was always deeply interested in growers’ 
problems with their crops and markets.

The Muck Crop Industry lost a tireless worker and a good friend. 
Conny Filman will long be remembered.



(Conrad  C. (Conny) Filman

1915 - 1973



INTRODUCTION
The Muck Research Station has served as a focal point for most 
of the research and extension activities on muck crops in Ontario 
for over 25 years. More than forty research and demonstratiop 
projects were conducted in 1973. Seventy-five percent of these 
projects were carried out on about 6 acres of peat and muck at 
the Muck Research Station.
The systems approach of research extension on muck crops has 
worked well at M.R.S. Research Scientists and Resource Per
sonnel from the Depts, of Horticultural Science, Environmental 
Biology, Land Resource Science, and Engineering Science,"Uni
versity of Guelph; Canada Agriculture, Research Station at 
Vineland Station; Canada Agriculture, Research Institute at 
London; Botany Department, University of Toronto; Research 
Station, H.R.I.O., Simcoe and Extension Horticulturists, Soils 
& Crops Branch, Ontario Ministry of Agriculture and Food, have 
all played an important part in the systems approach to Muck 
Crop Research in Ontario.
I would like to take this opportunity to thank everyone who 
gave their time and showed so much interest in muck crops. 
Their continuous support is very much appreciated. It is hoped 
that this cooperative research will continue to function as 
amicably and efficiently as it has in the past.
This report is an attempt to give the results of research and 
demonstration work which will be useful to growers of muck 
crops.
If further information is required, please contact the author(s) 
or get in touch with me. Telephone 1-416-775-3493.

Matthew Valk, P.Ag.,
Senior Muck Crop Specialist, Muck Research Station,
Horticultural Research Institute R.R.#1, Kettleby, Ont.

of Ontario, LOG 1J0
Ontario Ministry of Agric. & Food. March 13, 1974
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MUCK RESEARCH STATION, 1974 
1. BREEDING AND VARIETY TRIALS

The following are abstracts and summaries of Variety Trials, 
conducted at the Muck Research Station and on Grower*s  farms. 
A more detailed report on the performance of tnese muck crops 
is available, Ask for the Muck Vegetable Variety Trials,1973.

A. -Summary of Onion Varieties - 1969-1973. T.F. Lowndes 
Comparison of performances - long term averages compared to lapt 
year’s averages - of some of the available varieties tested in 
our trials.

Yld.(Bags/acre)
Long Term 

Ave Ave.
Ave. Days to 

Maturity Firmness
Variety . Source 1969-72 1973 1969-72 '73 1969-72 1973
Summit Harris 1146 1005 120 + 122 3 + 4
Gladiator Keystone 1131 1015 118 115 4- 4-
Exporter Stokes 1097 943 111 114 3 + 4
Bronze Age F.Morse 1055 1005 114 120 3 + 3 +
Spartan Era* Crookham 1024 116 4 +
Nutmeg Harris 972 969 109 108 4 + 4 +
Paydirt N. & King 963 800 119 120 4 + 4
Northern Oak Stokes 957 1092 115 120 4 4-
Ontario L Asgrow 955 1230 114 104 4- 4-
Garnet Asgrow 934 876 108 108 3 + 4
Trapp's #6 Trapps 923 907 111 106 4 4 +
Rocket Asgrow 919 830 109 104 4- 4
Golden Laker F.Morse 911 1015 114 110 4 4
Mustang Harris 898 974 107 104 4 4 +
Buccaneer Harris 884 923 112 106 4 4 +
Canada Maple Stokes 868 999 112 114 4 + 4
Muck Master Twilley 857 800 108 106 4 + 4
Fawn Preview F.Morse 840 900 108 106 4 4
Ace Glrbe Twilley 832 846 110 108 4 4
Sunburst Asgrow 8 30 841 110 108 4- 4 +
Copper Cache F.Morse 778 953 112 108 4- 4
Autumn Spice Asgrow 766 692 108 102 4 + 4 +
Imp.Aut.Spice Stokes 753 779 108 104 4- 4 +
Canada Granite Stokes 737 769 110 106 4 4 +
Aut. Bronze* F.Morse 713 115 4
* No data available for 1973 
Maturity Firmness 1 - 5
Early 102 - 109 days 5 being very hard bulb, also
Medium 110 - 114 days it indicates storage ability.
Late Medium 115 - 119 days
Late 120 - up

4



B. Summary of Carrot Varieties - 1969-1973.
Comparison of performances - long term averages compared to last yearns 
averages - of some of the available carrot varieties tested in our trials.

 Yld. (Bus'./acre)
Long Term

Ave. Ave. % Marketable Score
Variety Source 1969-72 1973 1969-72 1973 1969-72 1973

Spartan Sweet M.S.U.' 1299 1550 77 93 4.3 4.3

Spartan Delight M.S.U. 1246 1204 89 89 4.3 4.3

Hipak Elite Harris 1232 1358 83 90 3.9 3.8

Scarlet Nantes — 1217 1169 80 68 3.3 3.9

Grenadier Harris 1195 1343 79 , 92 3.9 4.1

Spartan Fancy M.S.U 1166 1512 86 92 4.0 3.9

Highlight Asgrow 1163 1292 83 86 3.7 3.7

Pioneer 318 Harris 1137 1538 75 83 3.6 4.3

Carousel Asgrow 1103 1230 71 74 3.9 4.1

Gold Pak 28 F.Morse 1090 1136  83 91 4.0 4.2

Dominator Keystone 1058 1362 82 92 3.9 3.9

Canuck Stokes 1037 1338 83 88 4.0 3.9

Gold Pak 61 Keystone 1001 996 86 90 4.3 3.9

King Imperator N.& King 949 1097 78 91 3.6 3.9

Processing
Spartan Bonus M.S.U. 1219 1531 76 94 4.6 3.9

G1958 — 1212 1506 77 70 4.3 3.7

Score: The average of the evaluations - uniformity, resistance to 
greening, color, ringing, straightness and core size, i.e: 
1 - very poor variety
5 - a very acceptable variety for the trade.
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C. Lettuce Variety Trials. T F. Lowndes, Filman, C.C. One trial was 
transplanted and two were direct seeded. Ithaca and Fultcn were still 
the outstanding cultivars in the transplanted and direct seeded trials. 
Ithaca produced a higher percentage of marketable heads and slightly 
larger heads, with fewer heads affected with bottom rot than Fulton. —' 
The cultivar Empire performed excellently in the transplanted trial, but 
failed in the direct seeded trial. The main problem with this variety 
was tip burn. A new introduction, Fairton, performed well in all 3 
trials, but on the average, it produced smaller heads than either Ithaca 
or Fulton. Minetto and Spartan Lakes also did well, but lacked size. 
Mesa 659 has more vigor and better frost resistance than any other variety 
for fall production. (Muck Research Station, Holland Marsh, R.R.#1, 
Kettleby, Ontario.)

D. Celery Variety Trial. T. F. Lowndes, C. C. Filman. Two variety trials 
were conducted, one transplanted to the field and the ether direct seeded. 
The transplanted trial was planted in the field on May 9th, and harvested 
on August 7th. Florida 2-13 and Utah Pascal 259-19 were the only varieties 
with little or no bolting outside of the two experimental varieties from 
Ferry Morse (E0207 and 3036). Twenty cultivars were direct seeded. 
Processor #34 and Calmario were the highest yielding cultivars in this 
trial, receiving favourable comments from growers. Florida 683 and 
Florida 2-13 continue to perform well. #8190 from Ferry Morse was.also 
acceptable. (Muck Research Station, Holland Marsh, R.R.#1, Kettleby,Ont)

E. Whole Pak (Baby Carrot) Variety Trial. T. F. Lowndes, C.C. Filman.
The demand for small Whole Pak carrots, sometimes called ’Baby Carrots’ 
seems to be increasing. The experiment was designed to assess carrot 
varieties for the purpose of canning whole. Ten varieties were planted 
on June 1st, 1973, at an average plant density cf 72 plants per square 
foot or 2 sq. inches per plant.

Harvesting date: August 20th.
The Variety Bunny Bite was not harvested due to it being severely 
attacked by Rusty Root disease. Amsterdam Forcing was the highest 
yielding variety with 50.2 tons per acre. There was no difference in 
yield between Chantenay 6028, Round Plant, Little Finger and Mini Pak. 
The average length of all nine varieties varied from 2.95” (Mini Pak) 
to 3.90” (Amsterdam Forcing). The average diameter varied from 0.50” 
(Little Finger) to 1.08” (Chantenay Royal). The most uniform variety 
was Little Finger. The smoothest varieties were Tip Top #9, Little 
Finger, Chantenay Royal and Amsterdam Forcing. Nugget, a globe shaped 
variety, with an average diameter of 1.20” produced lowest yield (26.6 
tens/acre), was very uniform but not smooth. Round Plant, another globe 
shaped variety, averaged 1” in diameter and was very smooth. On the 
basis of two years’ trials on muck at Bradford, it would appear that 
’Baby Carrots’ can produce economic yields in about 80 days. More co
ordination with'processors is required to obtain information on quality 
after canning. Colour and flavour after canning of these varieties 
requires further investigation. (Muck Research Station, Holland Marsh, 
R.R.#1, Kettleby, Ontario.)
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F. Muck Crop Trials of Onions, Carrots (packaging and processing) and Baby- 
Carrots. V. W. Nuttall.
Note: These trials were conducted on growers’ farms on the Point Pelee 
Marsh, near Leamington, Ontario.
Seeded yellow onions were again tested under grower management in Point 
Pelee muck soil. Thiram was required on May 23 to control damping-off 
(resembling a Pythium sp.). Stands in the most susceptible varieties 
were reduced to slightly less than the required 9 to 10 plants per foot. 
In the advanced trial of 12 cultivars, Northern Oak, Spartan Banner, 
Summit and Hybrid D144351 at 900,734,712 and 681 50 bags/acre respec
tively, significantly outyielded 8 ethers, including Autumn Spice, the 
earliest (106 days), at 432 bags. The other varieties were from 6 to 
12 days later maturing than Autumn Spice. Average bulb size (wt. in 
grams) ranged from 92 (Autumn Spice) to 122 (Ontario L). Eleven of the 
12 varieties graded better than 98% No. l’s. In an observation trial.of 
24 varieties, Muck Master at 823 bags (equalled only by Sunburst) looked 
promising, maturing with Autumn Spice.

The processing industry is interested in long term storage and cooking 
quality of hard, yellow onions. After 10g months of storage at 34°F, 
the best varieties from the 1972 trial were: Autumn Spice (87%), 
Trapp’s #6 (84%), Improved Autumn Spice (80%), Exporter (78%), Spartan 
Banner (76%), and Buccaneer (74%), unsprouted and marketable. Based on 
exploratory determinations made by Food Research Inst., Agriculture 
Canada, Ottawa, on pyruvic acid content and pungency ratings of 12 cul
tivars of cooked onions and their subsequent suitability for the ex
truded .onion ring, 1973-grown samples of Autumn Spice, Mustang 613, 
Buccaneer and Summit were supplied by this Station to Ottawa for con
tinued research.

Bunching or packaging carrots, Scarlet Nantes (24 Tons/A) and Hipak 
Elite (14 Tons) significantly outyielded 3 others in their class. 
Packmaster (9.5 Tons) was unproductive in its first trial at Point 
Pelee. 0-3658 (36 Tons), Royal Chantenay (34 Tons) and Gold King 
(32 Tons), significantly outyielded Sabre Hybrid and Spartan Bonus 
as processors. Best observation market types were: Klondike Nantes 
(31 Tons), Dominator and 9160AN (each 23 Tons); best observation 
processor was Danvers 126 (31 Tons).

While reliable yield data were obtained from only the spring-planted 
crop of baby carrots, indications are that double or succession 
cropping is feasible. Yields from the May 17 seeding and July 18 
harvest of Amsterdam Coreless Forcing were: 6.7, 7.0 and 9-1 tons/acre 
from seeding rates of 50, 80 and 110 soeds/fcot respectively. This 
variety.is a bit long but has excellent colour, flavour and texture. 
Mini-. Pak, smooth, but prone to shoulder greening and internal ringing, 
(like the rough appearing Baby Fingers Nantes in 1972), at 5-8, 5.9 
and 5.0 tons/acre, appeared to be under stress at the high density - 
(roots less than 3 inches long compared with 3.5 inches at 50 seeds/ft.) 
Bunny Bite, like Spartan Bonus in 1972, produced only 1 ton at each 
seeding rate and had severe shoulder greening. Plant stand in a second 
seeding made on the same plot area July 25 was left patchy shortly after 
emergence by a ’damping - off’ resembling that caused by Pythium.



Samplings of the remaining stands indicated that the crop would have 
been ready to harvest October 5. This is considered comparable to the 
successful 1972 trial planted after sett onions on Aug. 2 and harvested 
Oct. 18. Priority 1 for this crop is a suitable harvester that will 
lift and top the carrots in one operation. Grower interest in baby 
carrot production at Pt. Pelee remains high, and research support at 
the same level as that in 1972-73 should be maintained. (Agriculture 
Canada, Research Station, Harrow, Ontario, NOR IGO).

G. Breeding for Resistance to Rusty Root and Horizontal Cracking in Carrots, 
Baker, L.R., Valk, M., Lowndes, T.F. Based on 3 years of testing at the 
Bradford Muck Research Station, a large number of inbred parent lines and 
varieties of carrots respond in a predictable manner to the disease rusty 
root; i.e., susceptible, resistant or segregating. Accordingly, the 
resistance is thought phenotypically stable.

Hybrids between susceptible and resistant lines are resistant to rusty 
root indicating dominance for resistance. Experimental hybrid varieties 
with one or more parent lines resistant to rusty root were tested in 
limited commercial trials in 1973 with good success. More experimental 
hybrids will be tested in 1974 commercial trials with the aim of develo
ping an acceptable variety with rusty root resistance. In the meantime, 
the Spartan Hybrids and Grenadier exhibit some tolerance to rusty root.

Several breeding lines have been developed which are homozygous resistant 
to carrot rusty root through selection over the 3 years of testing, i.e.
3 generations. These lines were derived from several types and pedigrees: 
MSU 1302 and 1304, Shipper types: MSU 1322, Danvers type: MSU 5986, 
Shipper type: MSU 5988, Nantes type.

Selection against horizontal cracking is practiced concurrent with selec
tion for misty root resistance. Genetic gain is apparent against this 
presumed Physiological disorder of carrot roots - horizontal cracking. 
Sixteen growers cooperated in the evaluation of the rusty root resistant 
breeding lines. The interest by growers in this U.S.-Canadian project 
is very much appreciated. Seed is available to growers through Michigan 
State University at current prices. The charge for seed is to recover 
some pf the pilot seed production and research costs.

Anyone, wishing to try some of these hybrid carrots should apply to the 
Muck Research Station, R.R.#1, Kettleby, or write to: Dr. Larry R. Baker 
Dept, of Horticulture, Michigan State University, East Lansing, Michigan, 
U.S.A. 48824.

The Ontario Muck Crops Committee wishes to express its sincere appreciation 
t6;t)r. Larry Baker for his continuous effort in trying to solve the Rusty 
Root and Horizontal Cracking problems on the Bradford and area mucks.
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11. PESTS AND PESTICIDE EVALUATIONS

A. Biology and Control of Carrot Insects. A. B, Stevenson. The results 
of the monitoring program for carrot rust fly showed that some growers 
could save from 1 to 4sprays against the second generation if the sprays 
were timed according to the catches of flies on sticky traps. The 6 test 
plots, which were sprayed only when flies were present, needed an average 
of 3.3 sprays (from 1 to 5) as compared to the 5 to 7 that normally would 
have been applied during the same period. The average rust fly damage in 
the plots was 2.3%. The use of emergence cages to show when flies are 
emerging also has helped to time sprays better. From 1970 - 1973, the 
dates of the first and the peak emergence of both first and second gener
ations varied by as much as one week, which suggests that it is risky to 
simply time sprays by the calendar.

Several treatments in the seed furrow were compared for the control of 
first generation rust fly. Furadan 10G at 2 lbs. actual per acre gave 
the best control of both rust fly and carrot weevil. Diazinon 5G and 
15G were not effective against either pest. In spray experiments against 
the first generation of rust fly, no materials gave good control in the 
small plots, including parathion and diazinon, but Dursban at 2 lbs. 
actual was effective against carrot weevil and looked promising for rust 
fly as well.

Carrot weevil appeared to be fairly well controlled where growers applied 
Furadan for rust fly but there were some new reports of weevil damage, 
especially in celery. Second-year carrots transplanted to the field were 
useful in showing when the weevils appeared. They began to attack carrots 
about May 25 and continued until about mid-July. There is little or no 
second generation damage. Celery transplanted May 18 was the most 
severely damaged of 7 weekly plantings between May 10 and June 26. 
Celery appeared to tolerate and recover from light to moderate weevil 
attacks. (Agriculture Canada, Research Station, Vineland Station, Ont.)

- 9 -



B. Control of Onion Maggot and Onion Smut by Chemicals, L. V. Edgington, 
F. L. McEwen, and C» B. Kelly. New and presently registered chemicals 
were evaluated for control of smut and maggot. A Stan-Hay precision 
seeder was used with 16” between rows. The granular insecticides (Table 1) 
were all applied at 1.5 lb active/acre. Two experimental systemic insect
icides were also applied as seed treatments; 25% flowable carbofuran at 
rates indicated and 40% PP211 at 2.5 oz per lb. seed. A comparison of 
insecticides with each other and with adjacent rows receiving only a fung
icide (Pro-Gro) is made in Table 1.

Several insecticide-fungicide combinations in use were reported in Table 2.

Conclusions:

Table 1
1. The initial stand was not decreased by granular insecticides but was 
reduced by seed treatment with the high rate of Carbofuran indicating 
phytotoxicity. The average weight of seedlings also supports this state
ment .
2. The percent loss in stand which is probably due to maggot injury and 
smut indicated Dyfonate, Birlanej Dursban and Ethion granulars were effec
tive with slightly less benefit from Carbofuran 10G. The low rate of 
Carbofuran seed treatment did not prevent stand loss while the higher 12% 
seed treatment was effective.
3. Counts of maggots show a good correlation with the stand loss except 
for Dasanit 15G. Maggot control with granular chemicals indicate the 
order of effectiveness to be: Dursban — Birlane 3G = Birlane 10G = 
Dyfonate > Ethion > Carbofuran. 
4. Yield results show all granular insecticides increased yield -.except 
for Carbofuran.

Table 2
1. - Unfortunately the seeder failed to plant regular ProGro and no com
parison can be made between this and a modified ProGro with greater ad
hesive properties.
2. If we ignore the carbofuran seed treatments which were phytotoxic, 
the untreated seed had 86% smut while the three with Mod. ProGro alone 
averaged 54% smut and thiram in combination with the 2 insecticides 
average 70%. Thus while ProGro appeared better than thiram neither was 
very effective.
3. Of the two insecticides, PP211 and Carbofuran applied to seed, Carbo
furan was required at 6% vol/wt of seed of a 25% liquid formulation to 
control maggot and this was phytotoxic. PP211 was effective for maggot 
control, but was also slightly phytotoxic reducing no. emerged and weight 
of seedlings.
4. The yield data (Treatment No. 11, 13) with ProGro also indicate ProGro 
was superior to Thiram (No. 14, 15). Department of Environmental Biology 
University of Guelph, Guelph, Ontario.

- 10 -



Table 1 Series 1. Comparison of different granular insecticides on onions using a common 
fungicide, ProGro.

No, a.. Treatment Initialb 
No.

Ave.Wt.bc 
(mg)

% standb 
loss

No. 
maggotsb

% b 
smut

Yield 
lbs/30’

1. Dursban 10G 311 342 14 1 30 42
Fungicide only 310 337 30 32 35 33

2. , Carbofuran 10G 281 330 20 9 21* 36
Fungicide only 319 328 27 29 48 38

3. Ethion 5G 322 318 14 6 18* 43
Fungicide only 317 328 26 8 31 38

4. Chlorfenvinphos 3G 325 313 16 1 25 41
Fungicide only 320 341 20 17 30 35

5. Birlane 10G 302 318 12 1 23 43
Fungicide only 308 333 18 12 30 36

6. Fensulfothion 15G 304 293 16 13 22* 38
Fungicide only 316 320 25 10 44 36

7. Dyfonate 10G 304 305 8 2 20 40
Fungicide only 319 348 20 21 36 38

8. Carbofuran 12% ST 193 225 16 0 23 27
Fungicide only 303 320 26 16 29 37

9. Carbofuran 3% ST 270 175 34 13 56 33
Fungicide only 289 350 27 17 54 44

6.9 LSD 19:1
a Each insecticide treatment (1.5 lb a. i./acre ) includes fungicide ProGro seed treatment.
b Average of 4 replicates.
c Average weight of 50 seedlings in each replicate.
* Difference between pair significant by Tukey test.



Table 2 Series 11. Effect of seed treatments as compared with granular chemicals for 
control of onion smut and maggot.

No. Treatment Initial 
No.

Ave. wt.
(mg)

% stand 
loss

No. 
maggots

% 
smut

Yield 
lbs/30’

11. Mod.ProGro + Ethion 292 323 30 13 57* 38
Ethion only 305 35C 49 13 84 29

12. Reg. ProGro + Ethion a - _ _
Ethion only 296 340 35 7 86 38

13. Mod.ProGro + PP211 238 200 9 0 29* 41
Mod.ProGro only 288 280 21 8 63 35

14. Thiram + Dyfonate 229 270 30 3 61* 35
Dyfonate only 242 350 56 8 81 24

15. Thiram + Ethion 214 255 28 7 79* 33
Ethion only 264 288 57 47 95 22

16. Mod. ProGro +
Carbofuran 1.5X 257 253 16 10 33 39
Mod.ProGro only 293 358 29 n. 46 ' 37

17. Mod.ProGro +
Carbofuran 6% 198 195 11 o : 19* 36
Mod. ProGro only 302 303 34 4 54 37

5.9 LSD 19:1

* Differences between members of pair significant by Tukey test, 
a Seed omitted by mistake.



C. Control of Onion Maggot without Chemicals. F. L. McEwen, G. Ritcey.
.During the past two years, we have been investigating the use of the sterile 
male technique to control the onion maggot. This technique is based on a 
program of rearing onion maggots in the laboratory, sterilizing these and 
releasing them in the field to compete with the normal fly population.
The theory behind this is, that provided the male insects can be sterilized 
and remain as competitive as the unsterilized ones in the field, that they 
will mate with the wild females and the eggs that are produced will not 
hatch. The program has involved two phases: the insects are reared at 
the Agriculture Canada laboratory in London and the sterilizing and field 
release programs have been done at the University of Guelph and the Brad
ford Research Station. Personnel of the Bradford Muck Research Station 
and a large number of growers have cooperated in this program.

The early work in the program was done in the laboratory where it was shown 
that the insect can be sterilized and that after it is sterilized, it will 
mate with normal females and the eggs that are produced will not hatch.

Experiments have also been conducted in which the sterilized insects have 
been released and observed as to how far they will travel. In this work, 
it was found that one strain of the insect, the white-eyed strain, 
travelled only a very short distance (less that 100 feet). By contrast 
the normal red-eyed flies travel much further.

During 1973, a pilot project was set up at Bradford in which sterilized 
flies of the white-eyed strain were released to compete with the natural 
population. The release was made early in the year to coincide with the 
normal emergence of the flies from the field and our results showed that 
the percentage hatch of the eggs laid in the area where these flies had 
been released was about 30% less than in areas where no sterilized flies 
were available.

It was not until after this release that it was learned that the white
eyed flies did not travel as far as did the red-eyed. It is therefore 
planned to repeat the release experiment in 1974, using a larger area, 
the Keswick Marsh, and to release sterilized red-eyed flies, since lab
oratory experiments indicate that these will be as competitive as the 
wild flies in the field. (Dept. of Environmental Biology, O.A.C., 
University of Guelph, Guelph, Ontario)/

. ■ ■ ■■■{
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D.  Carrot Viruses W. G. Kemp. In 1973, muck soils collected from carrot 
growing areas near London, Strathroy, Thedford, Vanettes Creek and Erieau 
in Ontario and near Sherrington, Ste. Clotilde and Napierville in Quebec 
were Examined for the presence of tobacco necrosis virus (TNV) and its 
fungus vector (Olpidlum brassicae) that sometimes are associated with the 
carrot rusty-root disease in the Bradford Marsh. Typical resting spores 
of this chytrid was found in roots of carrot seedlings grown in 11 of 13 
soil samples within 3 or 4 weeks of seeding. TNV was not recovered from 
any root sample from these same soils even though the vector was present. 
Characteristic rusty-root symptoms were not apparent on carrot roots in 
hny bf the soil samples under the test conditions.

Results suggest that 0.brassicae alone or at levels in the collected soils 
does not cause rusty-root of Daucus careta.

Further proof was obtained that 0.brassicae in carrot roots is a strain of 
the chytrid that is confined to wild and cultivated D. careta. This 
chytrid was shown to infect carrot seedlings best in muck soils at 15-17°C, 
poorly at 25°C and not at higher temperatures.

Twc previously unrecorded viruses, one with isometric iparticles the other 
a flexuous rod was detected and isolated from stunted carrots with early 
maturing, chlorotic spotted leaves. Some properties for both have been 
established but their positive identity as yet has not been determined. 

(Agriculture Canada, Vineland Station, Ontario)

E. Relationship between Population Densities of the Northern Root Knot
Nematode and Yield of Onions and Carrots in muck. Olthof, Th. H.A. and 
Potter, J.W. Onions cv. Autumn Spice and carrots cv. Spartan Bonus 
Hybrid were grown in field microplots consisting of 8” clay tiles filled 
with 10 qts. of Bradford muck soil. Nematode-free soil, used as control 
and for dilutions to prepare different preplant nematode population 
densities, was prepared by either air drying or steaming at 15 lb. (ca.225°F) 
for 1 hour. Three onion bulbs were harvested per tile-microplot and weighec| 
(Table 1). . Onions from control plots with air-dried soil were heavier than 
those from steamed soil, suggesting a detrimental effect of steaming. With 
air-dried soil, losses in onion yield were 61%, 55%, 49% and 54%, respec
tively, at preplant densities of 5000, 15,000, 45,000 and 90,000 Meloidogyne 
hapla larvae/qt. of muck soil. With steam-treated soil, these losses were 
respectively, 6%,44%, 38% and 37%. With carrots, all preplant nematode 
densities caused unmarketable yields due to forking, blinded ends, etc. 
Air-dried, nematode-free muck soil yielded an almost perfect crop, whereas 
the bulk of the carrots- grown in steam-treated, nematode-free soil were 
split and, therefore, unmarketable. However, the average weights of the 
check carrots from the two soil treatments were the same (Table 2). 
(Research Station, Vineland, Ontario.).
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Table 1

Onions; Autumn Spice

Table 2

Carrots: Spartan Bonus Hybrid

Root-knot 
nematodes 
per quart 
of soil

Yield
(Av. wt. per carrot) % loss

Nematode 
larvae 
per qt. of soil
end of season

Steamed soil
0 0.3 lb (133 gm)*  100 0

5,000 ** 100 64,100
15,000 --- 100 68,500
45,000 --- 100 33,050
90,000 --- 100 16,900

Air-dried soil
0 0.3 lb (130 gm) 0 0

5,000 --- 100 27,400
15,000 --- 100 42,350
45,000 --- 100 22,800
90,000 --- 100 26,950

* These carrots unmarketable because of growth-splits.
** No marketable yield at any nematode level, because of forks, olind 

ends etc.
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Root-knot 
nematodes 
per quart 
of soil

Yield
(Total wt. of 3 bulbs) % loss

Nematode 
larvae 
per qt. of soil - 
end of season

Steamed soil

0 0.7 lb (302 gm) 0 0
5,000 0.6 " (284 ") 6 1025

15,000 0.4 " (170 ") 44 950
45,000 0.4 " (190 ") 38 1025
90,000 0.4 " (184 ") 37 2700

Air-dried soil

0 0.9 lb (400 gm) 0 0
5,000 0.3 " (154 ") 61 5025

15,000 0.4 " (172 ") 55 6775
45,000 0.5 " (204 ") 49 5340
90,000 0.4 " (191 ") 54 2650



III. FIELD MANAGEMENT TRIALS

A. Weed control in carets Waywell, C. G. Hipak carrots (Nantes type) 
were seeded at the Muck Research Station, Bradford on the 6th of June 
1973. The trial was a simple randomized block design which included 
20 treatments and 6 replications. All plots were 20 feet long with 2 
treated rows and one guard row. Spacing between rows was 17 inches. 
All treatments were applied with a 2-nozzle sprayer at 30 pounds per 
square inch at a rate of 26 gallons of mixture per acre.

The purpose of the experiment was: -
(1) To compare prometryne (Gesagard), linuron, Maloran, and monolinuron 
as pre-emergence applications at 2 rates.

(2) To check whether there was any difference in safety to the crop 
between linuron and Maloran when used as post-emergence treatments 
at early stages of carrot growth.

Weed control and yield are shown in the following table. All pre- 
emergence treatments were applied on the 7th of June. The oil check was 
treated on the 22 June when the weeds were 2 to 3 inches high.

Carrot trial 1973 season Bradford

Treatment Rate (1) Weed Control(2) Yield (3)

1 Check --- 0.0 15.7
2 Oil Check --- 7.3 19.0
3 Prometryne 1 7.4 18.3
4 Prometryne 2 8.0 21.1

5 Linuron 1 8.2 19.0
6 Linuron 2 9.5 26.1
7 Maloran 1 7.6 21.2
8 Maloran 2 8.8 18.8
9 Monolinuron 1 7.5 19.2

10 Monolinuron 2 7.7 19.6

14 June
11 Linuron 9.7 21.7
12 Linuron 2 9.9 20.5
13 Maloran 1 9.4 22.6
14 Maloran 2 9.8 20.9

22 June
15 Linuron 1 9.9 21.6
16 Maloran 1 9.6 21.3

29 June
17 Linuron 1 9.9 19.9
13 Maloran 1 9.7 19.0

5 July
19 Linuron 1 8.6 19.7
20 Maloran 1 8.0 17.0
(1) All treatments recorded as pounds active per acre (2) Weed control recorded 
on 16 July 1973 on a none = 0; 10 = complete control. Average of 6 plots. (3) Yield 
in kilograms per plot. Average of 6 plots.
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For the second year Maloran was less effective in the control of "potato 
weed" than linuron. There does not appear to be any difference between linuron 
and Maloran in safety to the crop. (Department of Horticultural Science, OAC, 
University of Guelph).

B. Post emergence weed control in onions. Waywell, C.G. Autumn Spice onions, 
sown at the same time as those used for the pre-emergence trial were treated with 
allidochlor 3 + chlorpropham 3 lb/Aai before emergence. Post-emergence applica
tions were made with the same sprayer on the 6th and 14th of June when the onions 
were in the 2-leaf stage and were approximately 5 to 6 inches high. Treatments 
applied on the 14 June and the weed control recorded on the 16 July are shown in 
the Table.

Treatment Rate(1) (2)Weed Control Yield

Check — 0.0 20.0
Propachlor* 6 9.4 25.7
Propachlor* 10 9.5 26.6
Propachlor 6 9.2 23.1
Mesoranil 1.5 9.6 23.9
CNP 1.2 8.5 25.1
CNP+ 1.2 8.4 25.4
Lasso 3 8.2 23.5
Bromoxynil .75 9.4 25.3

(1) Rate pounds active per acre. (2) Weed control 0 = none; 10 = complete 
basis 16 July 1973. (3) Yield average of 6 plots in kilograms.
Propachlor*  - Marzone, Propachlor = Monsanto

Propachlor was the most successful treatment and did not injure the crop. 
Both products (*Marzone,  Monsanto) were similar in effect on the crop and weeds. 
Mesoranil was wore successful this year than in previous years. There was no 
difference in CNP and CNP-I- response. Bromoxynil caused severe foliar injury 
for a short time but the crop recovered in a week or ten days. (Department 
of Horticultural Science, O.A.C., University of Guelph, Guelph, Ontario).

Pre-erergence weed control in onions. Waywell, C.G. Autumn Spice onions 
were seeded 4 May, 1973 at the Muck Research Station, Bradford. A simple 
randomized block design was used with 6 replications. Plots were 3 rows 
spaced 17 inches apart and 20 feet long. All treatments were applied with 
a 2-nozzle sprayer fitted with HSS8004 orifice tips using 26 gallons of mixture 
per acre. Weeds on the area were: - red root pigweed, oak leaf goosefoot, a 
Chenopodium species, groundsel, purslane, potato weed, and barnyard grass.
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Treatments lb/Aai
Weed (1) 
Control

Weight(2) 
Weeds Yield(3)

Check .0 0 4.8 6.2
Randox 6 7.3 2.0 17.0
Propachlor 6 8.2 1.8 19.9
Propachlor 10 9.3 0.3 21.6
Mesoranil 1.5 7.0 0.4 16.4
Mesoranil 1.5+1.5 9.1 0.4 19.9
Mesoranil 3.0 8.1 1.1 18.4
MBR-8251 4.0 7.7 1.1 11.7
RP-17623 1.0 7.5 1.4 17.2
RP-17623 2.0 8.7 1.0 18.9

(1) Weed control 0 = none: 10 = complete basis 16 July, 1973.
(2) Weight weeds on 3 linear feet of plot, 14 September, 1973 in kilograms.
(3) Yield average of 6 plots in kilograms.

The untreated checks were hand weeded twice but there was a heavy growth 
of weeds near the end of the season. Propachlor and mesoranil were the most 
successful treatments although RP-17623 at 2 lb/Aai was good. Mesoranil did 
not control barnyard grass effectively while RP-17623 at 1 lb/Aai did not 
control purslane. (Department of Horticultural Science, O.A.C., University 
of Guelph, Guelph, Ontario).
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c. Effect of Linuron Residue on growth and yield of onions. C. C. Filman, 
T. F. Lowndes. A toxic level of linuron remaining for more than one year 
in muck has been suspected for some time. To demonstrate the possible 
carry over of linuron in the soil, 1, 2, 3, and 4 pounds per acre of linuron 
(ai) were applied to a plot of carrots in 1970 and 1971. In 1972 and 1973, 
Autumn Spice onions were planted in this plot and the growth response was 
observed throughout the growing season.

A summary of the 1972 and 1973 data follows:
1. Brown growing points and curling and twisting of young onion plants was 

observed about 3 to 4 weeks after emergence with the 1, 2 and 3 pound 
treatments.

2. A very serious injury occurred with the 4 pound treatment. Some plants 
died off, tips of leaves of other plants showed severe necrosis, others 
were stunted and curled.

3. Recovery by mid-July in all but the 4 pound treatments was observed.
4. Maturity is delayed with all treatments. The onions in the check (no 

treatment) plots were 100% down on Aug. 17, whereas the treated plots 
were 75%down on that date.

5. There was a significant difference in yield between the 4 pound treat
ment and the 1, 2 and 3 pound treatment and check plot in 1973. There 
was no significant difference in yield in 1972. .

Conclusion:
Onions are very sensitive to linuron. Whereas linuron is used extensively 
as a herbicide in carrots and potatoes and because onions often follow these 
crops, it is recommended that growers follow the official recommendations by 
the manufacturer. Particular attention should be given to the rates and 
frequency of application of linuron.

The Guide to Chemical Weed Control (publication #75 - Ontario Ministry of 
Agriculture & Food) clearly states:

"A maximum of 1/2 lbs. (product) in the pre-emergence spray and 2 lbs.
(product) in the post-emergence spray may be applied to carrots.”

If the above precautions are taken, the effect of linuron on a subsequent 
crop of onions will be minimal. (Muck Research Station, Holland Marsh, 
R.R.#1, Kettleby, Ontario.)

D._____ The Effect of Ammonium. Nitrate and Benlate on Size and Yield of Head Lettuce
C. C. Filman, T.F. Lowndes. The purpose of this experiment is to determine 
whether ammonium nitrate applied either as a pre-plant fertilizer or as a 
sidedressing at time of thinning will increase the size of head lettuce. 
Variety: Fulton
Ammonium nitrate (33-0-0) was applied prior to seeding at 0, 150, 300 and 
450 lbs./acre.
A sidedressing of 300 lbs./acre (33-0-0) was applied to half of the experi
mental plots at time of thinning. All plots received an initial application 
of 400 lbs/acre 0-20-20. Benlate, a systemic fungicide, (presently not 
registered on lettuce) was applied as a spray at 2 lbs./acre beginning at 
the time of thinning and repeated once a week for 3 weeks. Benlate is known 
to have given control of bottom rot on lettuce in New York State. 
(Pieczarka, Lorbeer et al. 1972)
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The results are shown in Table 1.

Table 1
(33-0-0)

Ammonium Nitrate
Marketable weight 

of 24 heads
(%) percent cut of 

marketable
Pre-plant Sidedressing (lbs) heads
lbs/acre lbs/acre With

Benlate
Without
Bcnlateou

With
Benlate

Without
Benlate

0 N 0 52.3 46.6 96.0 96.0

150 50 0 44.6 42.9 89.0 89.0

300 100 0 53.7 42.0 97.5 91.0

450 150 0 50.4 57.12 91.0 92.5

0 300 46.8 45.6 92.5 89.0

150 300 54.0 47.0 95.0 85.0

300 300 47.0 49.2 97.5 87.5

450 300 49.9 49.2 94.0 89.0

Average 49.9 47.5 94.0 90.0

Conclusion:
1. Bottom rot was not found in any of the treatments. Hence no conclusions 

could be drawn as to its effectiveness in the control of this disease.
2. There seems to be a tendency for a higher percentage of first cut of 

marketable heads when Benlate was applied.
3. There also seems to be increase in size of marketable heads with Benlate 

although it was not consistent with all the ammonium nitrate applications.
4. There was no significant difference in marketable weight between any of 

the ammonium nitrate applications. Practically the same size head 
lettuce was produced without Nitrogen as when heavy amounts of Nitrogen 
were applied.

This experiment will be repeated in 1974. (Muck Research Station, Holland 
Marsh, R.R.#1, Kettleby, Ontario).

Effect of Trace Elements on Yield and "Rusty Root" disease in Carrots.
C. C. Filman, T. F. Lowndes. The requirements for Nitrogen, Phosphate, 
Potash and Lime can bo determined by soil analysis. There is no such 'easy' 
analysis for trace elements. Even when an analysis is available, it is 
difficult for anyone to determine if there is an adequate supply of trace 
elements in the soil, for optimum yield. Often soil analysis shows that 
there is a large amount of these elements in the soil, but a tissue analysis 
may show that the plant is deficient.
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This experiment was designed to study the response of various trace ele
ments on two varieties of carrots: SCARLET NANTES and COMMANDER;

The rates and type of application were as follows: 
1. Zinc Sulfate:

Soil Application - 75 lbs./acre
Foliar ” - a) 1 1/2| lbs./acre - plants, 1 to 2 true leaves
 b) 3 bls./acre - plants, 4 to 6 true leaves

2. Manganese Sulfate:
Soil Application - 40 lbs./acre - as a band near the row 
Foliar ” - a) 1 lb./acre - plants, 1 to 2 true leaves

b) 2 lb./acre - plants, 4 to 6 true leaves.

3. Copper Sulfate:
Soil Application - a) 100 lbs./acre broadcast 

b) 1 lb./acre spray

4. Borax:
Soil Application - a) 20 lbs./acre broadcast 

b) 1/2 lb./acre spray

5. Sodium Molybdate:
Seed Treatment - 1/2 oz. to 3 tblsps.. water per 2 lbs. of seed
Foliar Treatment - 2 ozs. per acre.

Conclusions:
There was no significant difference in yield between any of the above 
treatments.
Nantes: The lowest yield was obtained from the Zinc Sulfate soil treat

ment: 1289 bu/acre.
The highest yield was obtained from the Borax treatment sprayed 
on the soil: 1502 bu/acre.

Commander: The lowest yield was obtained from the Zinc Sulfate foliar 
treatment (1 1/2 lbs./acre) 1475 bu./acre.
The highest yield was obtained from the Borax treatment sprayed 
on the soil: 1573 bu./acre.

Trace elements had no apparent affect on the development of "Rusty Root" 
disease. (Muck Research Station, Holland Marsh, R.R.#1, Kettleby, Ont.).

F._____ Improving efficiency of foliar disease control on carrots and potatoes
through forecasting and scheduling of sprays. A. E. Maitland. An obje-
tive of the Soils & Crops Branch is to improve the efficiency of pesticide 
use. In this, regard, attempt's have been made in 1972 and 1973. to make 
fungicide sprays for potato late blight and carrot foliage blight (Alter- 
naria and Cercospora) more effective through better timing. Sprays in test 
fields have been timed to preceed or coincide with the occurrence of those 
-environmental conditions most favourable to the development and spread of 
late blight of potato. The relation of temperature and relative humidity 
to late blight incidence and severity has been well documented. The system 
of forecasting late blight is based on already operational methods and 
utilizes a R.H./Temperature index.



Thermohygrographs are used to monitor the microclimate within the potato 
foliage. Translation of this data according to the R.H./Temperature blight 
index tells precisely when fungicide sprays should be applied. Test fields 
at the Bradford Research Station and in Scotland, Brant County represented 
widely divergent conditions for blight development in 1973. In accordance 
with the blight forecasting system, 2 fungicide sprays were applied in Brad
ford, compared to 6 in Scotland. There was no late blight in either fields. 
Conditions were ideal for blight in the Scotland area, and incidence of late 
blight were observed in other potato fields in the area, not sprayed according 
to the index system.

Fungicide sprays for carrots were also scheduled according to the occurrence 
of weather presumed favourable for the development of fungus foliage blight. 
This was successfully done in 1972 and again in 1973 with about half the 
number of spray' applications put on using a ’’regular” fixed interval spray 
program. This system needs to be further investigated to give a more pre
cise relationship between carrot fungus foliage blight and the weather. 
(Soils & Crops Branch, H.E.S., Simcoe, Ontario).

G. Progress toward better Carrot Blight spray scheduling. T. J. Gillespie, 
W. J. Langenberg, and J. C. Sutton. Control of diseases affecting the 
foliage of vegetable crops and a reduction in fungicide usage can both be 
mutually achieved if better schemes for timing sprays are developed to re
place the current practice of repeated sprays at regular calendar intervals. 
With the current practice, fungicides are used unnecessarily when the weather 
is unfavourable for disease development and disease control is frequently 
inadequate because regular spray dates often do not correspond with periods 
of weather that are favourable for disease development.

Schemes for better spray timing are particularly feasible in a location such 
as the Bradford Marsh where high value crops are grown intensively in a small 
area with quite uniform terrain and climate.

Our objective is to develop our research results into an operational carrot 
blight spray scheme based on weather data that will provide growers through
out the Marsh with adequate disease control while reducing fungicide usage. 
It is our intention to devise an "index" which expresses as a single number 
the reaction of carrot blight to the important weather elements acting to
gether. The decision to spray would be based on this index having accumu
lated to a threshold value. Such an integrated scheme could be managed by 
technical or extension personnel without particular expertise in meteorology 
or plant pathology, and guidance could be quickly disseminated to growers 
via radio or code-a-phone.

During our experiments in the summer of 1973, the first carrot blight spores 
appeared in our trap on July 1st and some commercial carrot growers in the 
area began their weekly fungicide spray program in the first or second week 
of July. However, in our unsprayed plot which was surrounded by nearby 
large commercial carrot fields, a very susceptible variety (Spartan Sweet) 
showed less than 2% diseased leaves until the first week of August when an 
increase to 12% blighted leaf area occurred. A moderately susceptible cul
tivar (Scarlet Nantes) showed less than 1% disease at this time.
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This data and data from 1972 suggest that the regular spray program in the 
marsh is often begun too early.

We also maintained two plots that were sprayed with a fungicide. The first 
was treated weekly beginning July 18 to mimic the common commercial practice 
in the area, although some growers had by this time already applied three 
sprays. The second was sprayed according to some general rules we had de
rived from 1972 experiences, concerning the reaction of carrot blight to the 
weather. On Oct. 12, when the commercial harvest was well underway, the 
following data were obtained for the highly susceptible carrot cultivar:

Treatment % Leaf Area Blighted Total Sprays Used

No fungicide 75 Nil

Weekly fungicide 24 7

Fungicide timed by weather 7 3

It is seen that proper fungicide timing not only reduced the total chemical 
load but improved the disease control. Similar data were obtained in 1972.

We are presently refining our rules for carrot blight by studying blight 
spores in controlled climate chambers. For example, we now know these spores 
can grow well between 45° and 100° F., and that they prefer uninterrupted 
periods of wet leaves; the longer the period, the more favourable for disease. 
Thus, when temperatures are in this favourable range, growers should not en
courage the blight by irrigating during the evening or before the dew dries 
in the morning. A few hours of dry leaves before and after an irrigation 
period can be as valuable as a dose of fungicide. (Dept, of Land Resource 
Science and Environmental Biology, O.A.C., University of Guelph, Guelph, Ont.)

H. Effect of Spacing, Fertilizer and Irrigation on Yield of Abnaki Potato.
C. C. Filman, T. F. Lowndes. • The standard variety on muck has been for many 
years, the Ontario variety. Unfortunately, the Ontario variety got a bad 
name with consumers because of its relatively poor cooking quality. Abnaki, 
a variety recently introduced from the U.S.A. is a white skinned, shallow 
eyed, fairly uniform potato, well adapted to muck. Yields obtained after 
several years of testing' at the Muck Research Station have been slightly less 
than the Ontario variety. However, the cooking quality has been far superior.

Abnaki was planted 3 different spacings in the row: 8 inches, 10 inches and 
12 inches. The rows were planted 34 inches apart. Three fertilizer rates 
were used: 1) no fertilizer 2) 1500 lbs./acre 5-10-15 and 3) 3000 lb/ 
acre 5-10-15. .t
Half of the experimental plots received water through an overhead irrigation 
system which applied one inch' of water per week (less normal rainfall), 
starting at time of tuber set. A soil test showed that there was a sufficient 
amount of nutrients already available in the soil to grow a normal crop.
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The results are tabulated, below:

Yield of Abnaki potato .(bushels/acre), irrigated and non-irrigated, at 3 
different spacings in the row with three rates of fertilizer.

No Fertilizer 1500 lbs/acre 3000 lbs/acre
___________________ 5-10-15_________________ 5-10-15

Spacing Irrigated Non-Irrig. Irrigated Non-Irrig. Irrigated Non-Irrig. .

8” 419 296 435 255 425 215

10” 470 318 459 260 213 211

12” 339 211 329 131 318 187

Irrigation had a highly beneficial affect on yield. With the ten inch 
spacing, without fertilizer the yield was increased through irrigation by 
47%.
The highest yield was obtained when no fertilizer was applied. This proves 
the point once again that soil testing is a valuable tool in crop management. 
When a soil test shows that no fertilizer is required to grow a crop, the 
application of an extra amount can often depress yields. (Muck Research 
Station, Holland Marsh, R.R.#1, Kettleby, Ontario).

I._____ Windbreak Experiment. J. C. Slot, T. J. Gillespie. The effect of wind
on carrot yields was investigated by conducting a windbreak experiment. 
This approach was taken since no significant natural variation in windspeed 
was observed at three widely separated wind monitoring sites located in the 
Holland Marsh during the summer. Lacking natural variation, an artificial 
change in the wind was created with a windbreak.

A permeable wind screen of polyethylene material ("Windbreak" - Weltex Inc. 
Montreal), 32 inches in height and 50 feet in length was located in the 
middle of a carrot field, free from obstruction and perpendicular to the 
prevailing westerly wind.

Yield samples were taken on the leeward (downward) and windward (upwind) 
sides of the windbreak at distances of about 5 and 14 feet from the barrier 
The decrease in wind speed at the two sampling sites on the windward side 
was only 20% and 10% but the reduction in wind speed was 60% and 65% for 
the two sites on the leeward side.

Carrots grown behind the windbreak appeared larger in both root and top 
growth in June and July than those on the exposed site. Otherwise, 
differences were negligible. Towards the end of the season, top and root 
growth were nearly the same on both sides. This may be due to the decrease 
in effectiveness of the windbreak as the carrots grew taller with the ad
vancing season.
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The most surprising difference was noted in the total yield values at the 
end of the growing season. Of the 6 samples measured on each side of the 
barrier, mean yields on the sheltered site were 10.7% higher than on the 
exposed site.

For a one-acre field, the cost of setting up windbreaks of medium dense 
polyethylene material would be about $75 - $100. With a 10% increase in 
yield for the average yield of 1600 bushels/acre, the gross return at . 
$2.00/bu. would be $320. This would certainly justify the cost of pur
chasing the necessary materials for wind control.

The effects of a windbreak include an increase in humidity, and a decrease 
in evaporation. Thus for a dry growing season such as in 1973, the modi
fication of the microclimate behind a windbreak is most beneficial to crop 
yields. It may only be surmised that in a wet year the results would be 
less. In the study area, high wind speeds did not adversely affect the 
crop stand. In no cases were blowouts or severe areas of erosion observed. 
This may be partly due to the fact that in the spring season, the soil was 
moist and compact and almost 100% germination of the carrot seed occurred. 
Also, the majority of high winds (>20 mph) occurred in July and August 
when the plants were stabilized in the soil. In years with high winds 
early in the season, it is possible that yield gains behind the windbreak 
would be greater. (Department of Land Resource Science, O.A.C. University 
of Guelph, Guelph, Ontario).
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(Revision of Factsheet, “Precision Seeding Vegetable Crops,” January 1971)

Precision Seeding Vegetable Crops
I. L, Nonnecke, Department of Horticultural Science, University of Guelph

In today’s agriculture, many traditions are being 
set aside to make way for newer concepts. Great 
changes are taking place in methods of seeding vege
table crops. The shortage of labor to transplant or 
thin the emerging crop, as well as a need to adjust 
to higher densities of crops, has made changes neces
sary. As with most cropping practices, the aim is to 
produce better quality, more uniform and higher 
yields per acre than seemed either possible or neces
sary a few years ago. Precision seeding is one 
technique which growers of vegetable crops should 
investigate. Some producers are already using this 
technique to good advantage.
What is Precision Seeding?

Basically, precision seeding is the combination of a 
suitable seeder and proper handling of the seed. With 
precision seeding it is possible to place or drop a 
single seed exactly where it should be — where the 
plant will grow and mature. A suitable seeder permits 
seeds to be sown with the least time lapse from the 
release of the seed until it is in the soil. To obtain 
uniform flow, seeds must be sized, otherwise, a small 
seed may pass through together with a large seed 
where only one seed should have been sown. Pre
cision seeding provides plant “singulation”, i.e. 
germination and growth of a single seed.

Singulation or Single Seeding
Singulation implies perfect crop stands. This means 

that every seed must produce a plant at every place 
where a seed has been dropped. This leads to an
other very important criterion of precision seeding — 
perfect viability of the seed. The seed itself must 
be the best of its kind, retaining all the qualities of 
rapid, uniform germination and emergence. This is 
very difficult to accomplish, and will ultimately mean 
that seedsmen must produce higher-quality seed than 
at present. Since seedsmen may also be producing 
less seed because rates of seeding will be diminished 
(no thinning or overplanting), it is reasonable to expect 
that seed in the future will be not only fully germin- 
able, but much more costly as well.

Seed Coating
Seedsmen have developed many different ways of 

aiding the seed during the very vulnerable period of 
germination and emergence. Seeds have been “Lite- 
coated”, tabletizcd, pelletized, wafered, and taped.

FIGURE 1. Uniformity of rutabaga growth and placement in the row (7 rutabagas every 3 feet) resulting from precision seeding to a double stand, and removing every second plant at thinning time. Thinning the precision-seeded crop is fast and easy.
These words all describe methods that have been 
developed to assist high germination and uniform 
emergence of certain vegetable seeds for precision 
seeding. In nearly all cases, the basic seed-covering 
material is vermiculite, which is a sterile, lightweight, 
water-absorbing material used either alone or with 
fungicides, insecticides, fertilizers, carbon and various 
binding substances. The only exceptions are the clay- 
coated seeds and those that are taped. The latter 
method places the seed uniformly in a water-soluble 
tape which dissolves readily in moist soil. Clay has 
been used for coating seeds for many years, but it 
is slower to absorb moisture and therefore not as use
ful as some of the newer materials. Also, it competes 
with the seed for moisture.
Why Precision Seed?

It has already been pointed out that costly trans
planting and thinning can be greatly reduced or 
eliminated for many crops. These are obvious 
benefits. A more important consideration is that 
under similar growing conditions, precision-sown 
seed will be subject to less stress during growth, 
resulting in a more uniform, better-quality crop, 
especially when combined with seed sizing. Crop 
uniformity depends both on precision seeding and 
on using seed of the same size. This will result in all



FIGURE 2. A random selection of non-precision seeded onions showing separation into different sizes as well as culls at the far right.

FIGURE 3. Randomly-selected, precision-seeded onions showing few or no culls, and a very uniform lot of highly-marketable onions.
seeds germinating and emerging simultaneously, and 
growing with equal vigor.

Factors Required for Success with Precision Seeding
To be fully useful, precision seeding must be 

accompanied by very careful preparation of the seed
bed. As well, seedbed firmness, depth of seeding, 
and amount of available moisture are important con
siderations. Careful preventive action against disease 
and insect infestations is also very important. Every 
precaution must be exercised to protect the young 
plants. Each plant counts, as no provision has been 
made for failures. Experience in Ontario with 
carrots and onions, especially onions, has shown that 
extra care must be taken against losses due to maggots 
and smut. With minimal losses, the higher yield and 
quality of direct-seeded crops are well worth the extra 
cost and effort.

Some Ontario Experience with Precision Seeding
Ontario rutabaga growers have readily accepted 

precision seeding. They have found that by sizing 
rutabaga seed to definite sizes, and planting all sizes 
separately on a given date, they could harvest the 

crop from one sowing over 6 to 8 weeks. The largest 
seeds emerged and grew the fastest, and the smallest 
seeds the slowest. There were more jumbo rutabagas 
from the large seeds, while the small seeds produced 
a very high percentage of marketable roots. Onion 
growers have experienced higher yields of larger 
bulbs, using much less seed than with standard seed
ing methods. Carrots, precision seeded with equal 
distance between and within rows, were healthier 
and produced a much higher percentage of market
able roots.

Conclusion
The final effectiveness of precision seeding as a 

useful production tool will depend on growers’ 
acceptance of this technique. If it will reduce costs, 
produce higher yields, and improve quality of pro
duce, then no grower of vegetable crops can afford 
to ignore its impact.

Economic benefits will dictate its acceptance. To 
successfully use this method of seeding, growers must 
do a better job of preparing and leveling the seed 
bed, and use herbicides more effectively. This will 
help to produce greater returns for their effort.

FIGURE 4. A random selection of non-precision seeded carrots showing a high degree of variability together with considerable damage to the roots due to stress under highly-competitive conditions.

FIGURE 5. Randomly-chosen samples of precision-seeded carrots showing a high degree of uniformity, virtually no culls and very clean roots.
5M



IV. GROWTH REGULATOR TRIALS

A. _ _ Effect of Alar on growth and yield of carrots. C.C. Filman, T.F. Lowndes. 
Alar 85, a growth hormone, was used in an experiment to test its effect on 
yield and top growth.
Variety Highlight was seeded May 18th and harvested on August 29th.

Alar 85 at 2 lbs./acre was applied when:
Treatments:

1. Roots 1/4 in diameter
2. Roots 1/2in diameter
3. Roots 3/4 in diameter •
4. Roots  1/4 in diameter, plus second application when roots 3/4" in diam.
5. Check no treatment.

On July 27th, the tops were measured for length. Notes were also taken on 
color of tops.

Table 1 shows the results

Treatment

Table 1.
Length of Tops 

(inches)
Color of Tops 

(1 = light green) 
(5 = dark green )

1 14" 52 17 1/2" '■-4
3 19 1/2" 3.3
4 15 1/4" 4.8

5 21 1/2" 3

Conclusions:
There was a significant reduction in top growth when Alar was applied 
when the roots were in diameter. The difference was very marked and 
amounted to a reduction of about 6 inches.

The color of the tops was also much better with the same treatment. The 
poorest colored tops were produced in the checks.

Yields were not affected by any Alar application.

The shorter, better colored tops will be a useful factor when carrots are 
pulled for bunching purposes.

A similar experiment conducted in 1972 showed that Alar when applied at the 
same time and rate, produced an earlier maturing carrot. This is also 
useful for the bunching carrot trade.
Note: Alar 85 is not yet registered to be used on carrots. (Muck Research 
Station, Holland Marsh, R.R.//1, Kettleby, Ontario).
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 V. POST HARVEST PHYSIOLOGY STUDIES
 ------------------------------------------------------------------------------------------------

A. Losses of carrots in jacketed and cold storage environments. R. B. Smith, 
M. Valk, K.A. Clarke. A preliminary evaluation of carrot storages by the 
Storage Research Team (formed in 1972) indicated that fungal losses in re- 
frigerated and common storages was sufficiently high to warrant limited 
research into this problem. Samples of carrots (i) left unwashed,(ii) washed 
and (iii) washed and dipped in Benlate (1.0 lb/100 gal Imp) were stored in 
a refrigerated cold storage and a jacketed storage. Because the results of 
this preliminary investigation indicated that carrots in storage would bene
fit from a treatment of Benlate, further research is being done in the 1973- 
1974 storage year. In addition to the treatments which were applied in 
1972-73, unwashed carrots were sprayed with Benlate as they were being har
vested into pallet boxes. (H.R.I.O., Vineland Station, Ontario)

B. Storage Rot and Weight Loss of Carrot cultivars in common storage. Maitland, 
A.E., Valk, M. In accordance with the requirements for investigations into 
the storage problems of carrots, storage decay and weight loss in a common 
storage were looked at during the 1972-73 storage season. Attempts were 
also made to control fungus decay. Samples of five carrot cultivars, viz. 
Spartan Bonus, Carousel, Hi-Pak, Spartan Sweet and Gold Pak were weighed, 

treated and stored from October 26, 1972 to May 9, 1973. Washed and un
washed samples were dipped in a solution of 1/4 lb; Benlate 50W in 50 gal. 
of w ater. Washed and unwashed samples not dipped in Benlate solution com-
prised two other treatments. The environment in the storage was constantly 
monitored with a Lambrecht 252 thermohygrograph. Temperature and relative 
humi°dity fluctuations were very noticeable. Temperatures ranged from 28°F 
to 46F averaging about 35°F, and relative humidity ranged from 65% to 100% 
averaging about 94% over the storage period.

Results indicated that dipping carrots prior to storage in a  solution of 
Benlate 50W, 1/4 lb./50 gal. water significantly reduced the incidence of
storage decay, hashing carrots prior to dipping in Benlate solution did 
not enhance control of decay. Carrots washed ard stored without. a fungi
cide treatment may show increased decay in a common storage. Loss from 
decay ranged from O% for some Benlate treated samples to 67% for some 
washed, non Benlate treated samples. Differences among cultivars In stor
age decay were clear enough to suggest that the types of varieties stored
may be a worthwhile consideration for reducing loss from decay. There were 
no significant differences among cultivars in weight loss, but weight loss 
averaged about 10% of the total weight of the carrots. (Soils and Crops 
Branch, H.E.S., Simcoe, (lit. and Muck Research Station, Holland Marsh, 
R.R.#1, Kettleby,Ontario; LOG 1J0).



VI. GREENHOUSE TOMATO TRIALS.

A.The effect of High Salt Levels on Early and Total Yield of Greenhouse 
Tomatoes on Muck.

Variety: Michigan Ohio
Planted: January 25, 1973
First Ricking Date: April 1, 1973
Last Picking Date: June 11, 1973.

This experiment was a continuation of a similar trial conducted at the 
Muck Research Station in the spring of 1972.

The experiment was applied to give 3 salt levels above that obtained for the 
greenhouse soil without fertilizer. Muck was also leached to give a lower 
initial salt level. Plants were grown in plastic sleeves so that the soil 
could be removed at the end of the experiment. Plants were also transplanted 
directly in the greenhouse bed either at existing salt level or at a level 
equal to 2nd highest salt level in the plastic sleeve.

At each salt level, ammonium nitrate was applied to accentuate the problem 
of early growth at the expense of fruiting. This was compared to a no 
nitrogen treatment.

Soluble fertilizers were used throughout the growing season to promote 
optimum growth and fruit set as follows: 20 ozs. of 10-52-10 and 16-48 
ozs. of KNO3 per 1000 sq. ft. Weekly feeding started: Feb. 28. Last 
feeding: June 20.

Treatments: The treatments are as follows: Total
Salts Readings

1. Plastic Sleeve - leached soil, no fertilizer 146-60
2. Plastic Sleeve - soil NOT leached, no fertilizer 145-78
3. Ground bed, (no plastic sleeve), no fertilizer 136-90
4. Plastic Sleeve + 5 lbs. Epsom Salts 4- 23 lbs. 0-20-20

per 1000 sq. ft. 161-113
5. Plastic Sleeve + 5 lbs. Epsom Salts + 92 lbs. 0-20-20

per 1000 sq. ft. 179-193
6. Plastic Sleeve + 5 lbs. Epsom Salts 4- 183 lbs. 0-20-20

per 1000 sq. ft. 257-211
7. Ground Bed + 5 lbs. Epsom Salts 4- 92 lbs. 0-20-20 per

1000 sq. ft. 182-154

Results;,

a. Nitrogen: The addition of ammonium nitrate had no effect on early yield 
or total yield, fruit size or plant vigor.

b. Number of Marketable Fruit:
Treatments

  : c 6 2 1 4 3 5 7
Michigan

Ohio 25 30 32 32 33 33 34

The smallest number of marketable fruit was produced from the highest salt 
level. The next smallest number of fruit although not significantly differ
ent was produced by the plants grown without fertilizer.
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c. Yield - Weight of Marketable Fruit (lbs, per plant) 
Treatments

6 2 1 4 5 3 7
Michigan

Ohio 6.36 7.39 7.74 8.21 8.54 8.97 9.78

Lowest yield was produced at the highest salt level (6). The lowest salt 
level, either leached soil (1) or non-leached soil (2) produced significantly 
less fruit than at a moderate salt level (7). It would appear that plastic 
sleeves restricted rooting to a point of reducing yield.

d. Fruit Size - Average Weight of Marketable Fruit (ozs.) 
Treatments

1 2 6'5 4 3 7
Michigan

Ohio 3.91 3.97 3.98 4.06 4.07 4.37 4.53

The plastic sleeve (1,2,4,5,6) resulted in smaller fruit. The smallest fruit 
was produced from plants in the leached soil (1). The largest fruit came 
from plants without a plastic sleeve growing at a moderate salt level (7).

Summary: Results might be summarized as follows:
1. An extremely high salt level (257 - 211 MHO’stp resulted in sig

nificantly fewer fruit than all other treatments.
2. Total yield of marketable fruits was lowest at the highest salt 

level, however, lowest salt level - either leached soil or non
leached soil produced significantly less fruit than at a moderate 
salt level - (planted directly in soil without a plastic sleeve). 
It would appear that plastic sleeves restricted rooting to point 
of reducing yield.

3. The highest salt level resulted in loss of early crop.
4. The plastic sleeve resulted in smaller fruit. The smallest fruit 

was produced from plants grown in the leached soil.
5. Plant weight at the end of the experiment indicated that plants 

grown directly in greenhouse soil were significantly larger than 
those grown in plastic sleeves. The highest salt level produced 
the smallest plants.

6. The possibility of restricting growth with high salt levels to 
promote early fruit set does not look promising on the experiment 
of the past two years.

7. Nitrogen fertilizer had no effect on early or total crop, fruit 
size or plant weight. Nitrogen levels were apparently not 
enough to give a response. (Muck Research Station, R.R.#1

high 
,Kettleby)
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