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Ji.EEBICIDAL AGENT$ AS POSSI B:LE AIDS FOR 
ROGUING 'DISEASED SEED-POTATO PLANTS 

CHAPTER I 

INTRODtJOTIOil 

Seed potato production ia an important and ea4ential 

industry in Oregon and comprises, from 7 to 10 percent ot 

the total potato a.ereage of Oregon (9, p.l4) • The seed 

crop is used locally or sGld to states adjoining Ore• 

gon, and also Hawaii, Alaska, and Argentina. Exoe$

sive amounts of several virus diseases, especially 

leatzooll., mild mosaic, and rugose m.osa1o• have been a 

limiting taetor. in good seed production. 

In ord.er to meet seed potato oert1f1eation stan• 

darda, growers have had to reeort to various cultural 

practices to eliminate and prevent spread. or diseasea. 

Pield iaola tion, eye•inde..xing• tuber unit planting, 

control ot 'Virus vectors by insecticides,. and hand 

roguing of diseaae4 plantS' have all contributed to 

a better seed crop. De.apite theae methods ot eliminat

1ng diseases, seed grown for certitioation often ehowa 

much more tuber borne disease than is acceptable. 

Fields carefully rogued of all a ppa:rent di.seaaed 

plants have often produced seed crops eontaining 10 

or more percent disease. Consequently, such seed 
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cannot be certified and the growers rose part of their 

original investments in the crop. 

Recent unpublished vector control studies at Oregon 

State College have indlca.ted that there was leas spre•d 

of" virus diseases in non-rogued plots than in those plots 

where diseased plants were removed. This unexpected 

pheno$8non suggested the possibility, that during roguing 

or diseased plants some of the aphids on them dropped 

onto adjacent plants and possibly on other plants along 

the row, thus resulting in a greater spread of virus 

diseases than if the diseased plants had been undis

turbed. This occurrence may be one of the ractora 

responsible tor the inability of potato growers to 

achieve better control or virus diseases by hand 

roguing methods. 

The problem designated tor this thesis was to 

investigate the possibility ot the use of rapid killing 

herbicides as roguing agents to supplant hand roguing 

methods. The ultimate goals ot these investigation• 

were .twofold. The first goal was to find materials 

which would quickly kill virus diseased potato plants, 

their seed pieces and tubers, and virus vectors on the 

plants. The aecond goal was to investigate the effective

ness of chemical roguing in preventing spread of potato 

virus diseases under field conditions. 
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CHAPTEij II 

REVIEW OF THE LITERATURE . . 

No work has been published on the use of herbicidal 

materials tor roguing diseased potato plants as they are 

round in plantings during the growing season. However, 

a number of herbicidal materials have been used to kill 

entire stands toward the end of the growing season to 

prevent late season spread of virus diseases, to facili

tate mechanical harvesting or the tubers, to prevent 

spread ot late blight from the foliage to the tubers, 

and to prevent the formation of oversized seed tubers 

(11, p.l;l3; p. 2;15, p.l). Most of these materials 

have little etfect on the quality of the tubers, and 

their killing action is usually slow, often requiring
\ 

seve r al days to a week or more to kill sprayed planta. 

Materiala which would kill the sprayed potato plants 

and aphids quickly and also cause a prolonged inhibi

tion of sprouting or killing of the seed pieces and new 

forming tubers would be more desirable for chemical 

roguing purposes. 

A search of some of the general herbicide litera

ture and all literature pertaining to those herbicides 

which have an inhibitory or killing action on the tubers 
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of sprayed plants was made to determine the types ot 

materials that should be used in screening trials of 

possible chemical roguing materials. Both contact and 

translocated herbicides were considered in this review, 

the former tor their acute toxicity to plants and the 

latter for possible effects on the tubers. 

The general contact weed killers considered were 

oils, emulsions of water. and oil, highly toxic salts of 

the phenol compounds, and oils fortified with phenol 

compounda. Cra:fts has investigated the herbicidal 

properties of oils and haa summarized his observations 

in the following quotationa. 

"Oila of the type uaed for weed spraying, 
being low in viscosity and surface tenaion and 
having a:ffinities for fatty •urfacea, wet 
plants rapidly and completely, tending to 
spread and creep. 'l'hey torm thin films and 
move along plant surfaces, penetrating every
crack and crevice. Tney gravitate downward 
so long as film thickness permits free move• 
ment; crowns of plants may be covered by oil 
that has been applied to foliage several inches 
above. Having covered the plant, an oil pene
trates the cuticle and cell walls and comes in 
intimate contact with the cell protoplasm."
(J, p.lJJ) 

"Acute toxicity, characteristic of light
oils, results in rapid burning of leaves and 
stems ••• Chronic toxicity commonly results 
from oils heavy enough to remain visible on 
the plants for several days or more. Injury 
symptoms of chronic toxicity usually develop
slowly and may appear only after several days.• 
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"Killing by gasoline, engine distillate, 
and stove oil is largely acute; that by Diesel 
oil, light furnace oil, kerosene, and light 
lubricating oils is chronic. The extent of 
injury and rapidity or killing by all oila 
depends upon the amount of refinement they 
have undergone; highly refined oils that have 
been largely freed or unsaturated compounds ar& 
leas destructive than unrefined fractions.• 
(J, p.84) 

•o11a of low toxicity may have their 
killing power increased by the addition of 
certain phenol componnda, or sulfur." (2, p.8) 

Oils to which toxic materials are added are known 

as fortified oils and are more toxic than straight fuel 

oils and the volume used may be cut to the smallest 

amount which will give thorough coverage (2, pp.8-9). 

Fortified oils are frectuently used in emulsions. Wet• 

ting agents are required in such emulsions and they 

also require agitation in the apray tank. Examples or 

herbicidal emulsions and their preparation have been 

described (2, pp.l0-11). Many herbicid& investigators 

have claimed that oils, being contact weed k1llera, can 

not be translocated. However, Minshall and Helaon 

(12, p.296) and Young (19, p.l30) have demonstrated 

that oils are •translocated" in small quantities by 

intercellular spaces in a number ot plant species. 

Young (20, P·933) haa shown with an oil soluble dye, 

011 Red o, that when oils are applied to potato planta 

they penetrate the cutin and epidermis, enter the 



6 

intercellular spaces, and move therein from the leaves 

down through the stems and into the tubers. The oil 

in the tubers was found mainly between the parenchy• 

matous starch cella. Occasionally oil was found in the 

tracheae or roots and tubers. 

The literature pertaining to those herbicides 

which have an inhibitory or killing action on the tubers 

ot sprayed plants was tound to be scanty and scattered. 

Foliar applications of solutions or the sodium 

salt, or methyl eater, of alpha naphthalene acetic acid 

have resulted in a reduction of yield, a pitted "scab

like" injury to the tuber surface, and an inhibition or 

sprouting during storage (6, pp.448·449; 5, P•398, 

16, P•431). 

Applications of dilute solutions of maleic hydra

zide, or its triethanolamine salt, to the tollage or 

several potato varieties result in a reduction in yield 

and tuber size, tuber in~ury, and an inhibitory effect 

on sprouting or tubers in storage (1, p.l45; 4, p.l47; 

10, p.712; 14, p.l41; 21, p.J6). The tubers tram auoh 

plants do not sprout even when held for five months at 

room temperature or for seven months at 45 and 55° F. 

(14, p.l4l; 21, p.J6). 
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Foliar applications or aqueous solutions of 2,4,.5

tr!chloroacetic acid, or its butyl and isopropyl esters, 

for the purpose of attaining a reduction or inhibition 

of sprouting of tubers in storage have also resulted in 

a marked reduction in yield and injury to the tubers 

(6, pp.448·449J 7, p.574; 8, p.679; 18, p.308). 

"Tubers from plants treated with this substance either 

failed to sprout or sprouted poorly even after long 

storage" (18, p.)08). Oil sprays of 2,4,.5-T, or ita 

butyl and isopropyl eaters, have resulted in even great

er reduction of yield and epidermal injury to the tubers 

(7, p.512). Treatment with ethylene chlorohydrin failed 

to induce most of the tubers to sprout. Tubers from 

treated plants would, therefore, have doubtful value 

as seed. 

The reduction of yield, inhibition of sprouting, 

and epidermal injury to the tubers resulting from appli

cations of aqueous solutions of the above mentioned 

growth regulators to potato plants are very desirable 

from a chemical roguing viewpoint but the slow rate ot 

kill disqualifies aqueous ·solutions tor chemical rogu

ing purposes. However, certain salts and esters ot 

these materials are soluble in those oils which have 

been demonstrated to be both herbicidal and insecticidal. 
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Since oil can be moved from the foliage of sprayed 

plants to the tubers growth regulators dissolved in 

the oil may likewise be translocated to the tubers and 

exert their effects on them. Therefore, much of the 

work discussed in this theaia deals with the results 

obtained with the use of mixtures of Diesel oil and 

growth regulating compounds. 
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CHAPTER III 

EXPERIMENTAL CHEliiCAL ROGUING TRIALS (1950-1953) 

Materials ~ methods 

The screening of various herbicidal materials on 

potato plants for use in chemical roguing of diseased 

potato plants was initiated in the spring of 1950. 

Samples of twenty-five materials were provided by 

Associate Professor V. H. Freed or the Agricultural 

Chemistry and Farm Crops Departments for the initial 

screening trials. Additional materials were used in 

later trials. The trade names, active ingredients, 

and common abbreviations tor all or the materials used 

in the screening trials are listed in Table I. 

Plants for all greenhouse trials were grown from 

seed pieces cut from Netted Gem potato tubers. The 

seed pieces in all cases were treated with a fungicide, 

Phygon-XL, and planted in a standard greenhouse soil 

mixture in six inch clay pots. 

Ten milliliters of the test herbicides were 

sprayed on groups of three plants 1n the first two 

greenhouse trials in 1950. Twenty milliliters were used 

in the third trial since this rate more nearly equaled 



--

--

•• 

--

10 

T$ble I. 0Gmpounds Used in Potato Chemical Roguing 

Trials (1950-1953). 

Trade name Active ~;ng:redients . Abbreviation' . . 
Dowicide G 

Ammate ...,_ 

·
MCPA 

..... 
-· PIUS 

Sodium 'rCA 
TCA ester 

MH .30 

Ohlorosol A 
2,.3,5-T
Sodium 
2,4,5·7 _..,. 

Phthalanil 

AMCC 
Shell Weed• 
killer .30 

$hell Weed
killer 20 

Dow General 
Weed Killer 

EC .37l.tO 
Pentachloro
phenol

2,4•D ester 

AS 80 
IPO 
.3chloro IPC 

. Sodium pentachlorophenate 75~ 
other cblorinat~d phenols 13~ •aPCP 

Ammonium sulfamate 80~ 
Ammonium thiocyanate
Potassium cyanate 
Potassium oyanate-- .. 1% 
· Vatsol K 
2 methyl 4 ehlorophenoxy
acetic acid 

Sodium acid cyanamid
Malonic acid 
Tertiary butyl urea 
Phenyl mercuric acetate 40~ 
Sodium Trichloroacetate 90% 
Methyl ester of TrichlO>ro• 
acetate 

Dtethanolandne salt of 
Maleic hydrazide 58% 

Confidential 
2,3,5-triiodobenzoic acid 
Sodium 2,4,5-triohlorophenoxy 
acetate 

~ Mercapto•benzoth1azole 
Chlorophenyl Phtham1o acid 
N-phenyl phthal1m1de 
BB dihydroxy ethyl sulfide 
Conf1d·e·ntial 
Pet~leum oil 8~, 12.5~ 
pentachlorophenol, 2.5~ 
other chlorophenols 

Petroleum oil 100>( 
Dinitro ortho secondary 
butyl phenol 55~ 

c.onfidential 
Pentachlorophenol . 

Isopropyl ester of 2,4 di• 
chlorophenoxy aeetie acid 

Confidential 
Isopropyl N..phenyl carbamate 
3ehlo:ro isopropyl N•phenyl

carbamate 

NHJ.tSCN 
KO~N 

MCPA 
NaHCN2 

..... 
PMAS . 
NaTOA 

.... 
MH 30 

2,3,5•'1' 

Na 2,4,5~T 

.... 
~-

AMCO 

Dow Gen'l. 
EO 374.0
P.ar 

2,4-D(IPE)
AS 80 
lPC 

3Cl IPC 
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that of rate of application or herbicides in the field 

and gave a more rigorous test. Most ot the materials 

were applied to plants between three and ten inches tall 

as this size range represents the size of plants commonly 

hand rogued. Larger, more mature plants were used in the 

last two trials so as to give a more rigorous test of pro

mising materials. In addition to the previously listed 

materials, several emulsions were prepared and used in 

these latter trials. The formulations for these emulsions 

are modifications of the formulations described by Crafts 

(2, p .. l0·-11). The formulations are presented here. 

A. Sodium pentachlor• B. Sodium pentachloro
phenate emulsion #1 phenate emulsion #2 

Ha PCP lfa PCP 50 g.~ g.
NH~S04 g. NH~so4 4 g.
Ti e 4 g. 'l'i e 4 g.
Diesel oil 40 ml. Diesel oil 50 ml. 
Water to 1000 ml. Water to 1000 ml. 

c. Dow General Weed D. Dow General Weed 
Killer emulsion #1 Killer emulsion i/2 

Dow General 10 ml. Dow General 20 ml •. 
NH~S04 4 g. NHaso4 4 g.
Ti e 4 g. Ti e 4 g.
Diesel oil 40 ml. Diesel oil 50 ml. 
Water to 1000 ml. Water to 1000 ml. 

Herbicidal sprays in all of the 1950 greenhouse 

trials were applied by means of a specially constructed 

automatic spray machine featuring a spray nozzle mounted 

below a constant speed; reversible, traveling carriage. 
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Thia carriage also transports an adjustable platfor.m 

which supports a container for the · spray materials. An 

aspirato!' tube leads to the bottom ot the container. Air 

pressure to force the spray from the nozzle is provided 

· by a built in air compressor system. Details of the 
• 

machine are shown in F1gur.e I. Spraying w1 th this ma• 

chine resulted in a tine deposit of the test material 

on the upper surface ot the leaves and around the stems 

and petioles. All of the trials were conducted at tem

peratures between 25° C. and 30° 0. 

A pre·liminary field screening .trial of most ot the 

materials used in the first greenhouse trial in· 1950 was 

made during the summer of 1950. Netted .Gem and White 

Rose potatoes, the two major varieties grown in Oregon, 

were sprayed in· this trial. One replication of twenty 

five mature plants was sprayed per materiai in ·most caaea. 

Two or three replications per variety per treatment were 

used for the more promising materials. Spraying or the 

vines was accomplished in m~dseason when the .plants were 

10 to 12 inches tall. Tb.i-ee gallon capacity Hudson 

shoulder type sprayers were used 'at a pressure ot 20 to 

30 pounds per s quare inch. The vines were thoroughly 

sprayed until they began to drip.. !h1a procedure was 

followed so a$ to aiDlUlate field practice. 



Figure 1. Details of Spray Machine used in 

1950 greenhouse herbicide screening trials on potatoes. 



The water soluble compo~ds were sprayed from one 

sprayer and the oils and oil soluble materials were spray

ed from another sprayer. These sprayers were always 

cleaned with a detergent and rinsed several times wi~ 

water between the use of different materials. 

The vines were sprayed on June 14, 1950 and the final 

regrowth readings were recorded on September 7, 1950. 

No greenhouse trials were made in 1951. A field 

trial or t hree of the more promising materials of the 

1950 ·greenhouse and field trials was made during the sum

mer of 1951. The materials used were Diesel oil, Shell 

Weedkiller 30, and a mixture of Dow General Weed Killer 

and Diesel oil (1:100). Three replications of 25 plants 

each of Netted Gem and White Rose varieties were used for 

each material on each of three application dates. Three 

dates were selected so as to determine the effects of the 

materials on plants of different ages. The three datea 

selected were May 30, 1951 (plants 6 to 8 inehes tall), 

June 9, 1951 (plants 10 to 12 inches tall) and July 28, 

1951 (plants 12 to 18 inches tall). The treatments were 

randomized with Fisher's table of Random Numbers. The 

vinea were sprayed with shoulder type Hudson sprayers at 

a pressure of 20 to 30 pounds per square inch until the 

material began to run off the leaves. Regrowth was 

recorded on August 20, 1951. 



The previously de scribed automatic sprayer was not 

available tor greenhouse use during the 1952 trials. 

However, a simpler, more desirable technique, simulating 

actual tield spraying methods, was adopted tor these 

trials. This technique consisted of spraying a coarse 

spray on the plants with a small ~and sprayer until the 

material began to run off the leaves. Each material was 

applied to groups of ten plants in~ each of a number or 

size groups. The amount and rapidity of kill were re

corded in all cases. Regrowth recorda ·were taken two 

months after the spray application. Tubers were harvest

ed from each plant group and placed in storage. After 

several months storage at 40-50°F., these tubers were 

planted in clay pots in the greenhouse ao as to ascertain 

possible inhibitory or .necrotic e1'tects on the tubers or 

the plants growing from them. 

The materials used in the 1952 greenhouse trials eon

adsted of those compounds which gave good results in the 

1951 field trials and a few additional herbicidal mater!

ala not previously used. Combinations of these material• 

were used in many instances. These materials are Diesel 

oil, Dow General Weed Killer, A S 80, H 30, the lao

propyl ester of 2,4,5 - T, and Bailey's mixture (2,4,D 

and pentachlorophenol&). 
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.Field trials of the most promiaing herbicidal materi

als in previous greenhouse trials were undertaken in the 

summer of 1952. Alternating rows of Netted Gem and White 

Rose varieties were planted in the experimental field in 

April. Three split block designs (Plan A) were laid out 

so that each block was broken up into three sections, one 

for each spray application date. Each sub-block contained 

three rows each of the two varieties used except for the 

third experiment in whi ch only t he Netted Gem variety waa 

used. Three replications were used in the first and third 

experiment and two in the second experiment. Mixtures ot 

Dow General Weed Killer and Diesel oil (1:100); Diesel 

oil and 1~ maleic hydrazide; and an emulsion of Dow Gen

eral Weed Killer, Diesel oil, Tide, and water were applied 

in the first experiment. Mixtures of Diesel oil ~lua.. 
0.2~ 2,4,5-T and Diesel oil plus JO~ 3 Cl IPC were applied 

in the second experiment. The treatments tort he third 

experiment consisted o:f Diesel oil, AS80, and a mixture 

or Diesel oil and maleic hydrazide 1%. Treatments and 

application areas were randomized with Fisher's Table of 

Random Numbers. 

The vines were sprayed with a Hudson knapsack sprayer 

at a pressure of 20-30 pounds per square inch until the 

material began to drip off the foliage. Plants 6-8" 
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tall were not sprayed in 1952 because ot a cool., wet 

spring. Therefore, th• regrowth rate from ve'l!'y young 

plants sprayed trith herbicides was not demonstrated . 

Final regrowth eounts were recorded on August 22, 1952. 

During the eoul:'se of prev-i01~sly desoztibed herbicidal 

screening trials, both in the greenhouse and in the t1eld 1 

heal thy plants were always used. This procedure was fol

lowed because field observations indicated that the re
• 

growth from &,prayed diseased plant• was equivalent to 

that from fPX>ayed healthy plants. 
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Results 

Three preliminary greenhouse screening trials of 

the herbicidal materials initially supplied for chemi

cal roguing trials were made during 1950. 

In the first greenhouse trial, the mo t rapid killing 

materials were Shell Weedkillers 20 and 30, and Dow Gener

al Weed Killer. They completely killed the aerial por

tion• of 3 to 4 inch plants in about 48 hours at the 

concentrations and application rate used. The results 

of this first trial eliminated several materials trom 

further testing. The results of the first trial are 

presented 1n Table II. 

Larger, more mature,8 to 10 inch plants were used 

in the second and third trials to provide a more rigor

ous test. Shell Weedkiller 30 and an aqueous emulsion 

of Diesel oil and sodium pentachlorophenate killed spray

ed plants in four hours. Mixtu~es and emulsions of Dow 

General Weed Killer, Shell Weedkillers 20 and 30, and 

Diesel oil killed sprayed plants within 24 hours. Both 

Diesel oil and an aqueous emulsion of Dow General Weed 

Killer and Diesel oil killed only after 48 hours. The 

data from the second trial are presented in Table III. 
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Table II. Effect of Herbicides on Netted Gem Potato 

Plants. First Greenhouse Screening Trial - 1950. 

Herbicide Cone. Plant Partial 
(10 ml./3 plants) ·herbicide* size top kill 

(percent) (inches) 

NaPOP 

Ammate 

NH4SCN 

KOCH 

KOCN~.l~ Vatsol K 

MCPA 

TCA (Na salt) 

TCA (Methyl ester) 

EO 3740 

MH 30 

NaHCN2 

PMAS 

Ohloro phenyl
phthamio acid 

Chlorosol A 

¥alonic acid 

Tertiary butyl urea 

BB dihydroxy ethyl
sulfide · 

Phthalanil 

2,4,5-T (Na salt) 

2,4,5-T (Isopropyl
ester) 

1.5 
j.O
4.0 
8.0 
4.0 a.o 
h..o
8.o 
4.0
8.o 
0,2 
0.4
h..o a.o 
h..o 
tl.o
o.8 
1.6 
0.8 
1.6 
8.0 

16.0 
1.0 
2.0
o.b. o.a 
0 .2
0.4
h..o
8.o 
2.0 
4·0 
2.0 
4-0
0.5 
1.0 
2.0 
0.2
0.4 
0.2 
o.4 

10-12 
It 

9-10 
n 

6-8 
" 
" • 
" ft 

n 
ft 

5-6 
tt 

" tt 
ft· 

n 
ft 

n 

4·5 
" n 

" 
" .. 
n 
n 
ft 

n 

" n 

" 
"' 3·4 
• 
" 
" Jt 

" 
" 

68 hrs. 
" " •.. 
It 

72 hra • 
" • 
" .." 
" 
" 
" 
" 
"It 

none 
" 

72 hrs. 
" none 
It 

• 
" ff .. 
ft 

48
• 
" 
hrs. 

none 
" none 

" " (Epinasty)
" " • 
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TABLE II~ Continued 

He:rbio1de Cone. 
(10 ml./3 plants) herbicide* 

(percent) 

llercapto
ben&othiasole** 

AMCCH 

Diesel oil 
Sh•ll Weedkiller 20 
Shell Weedkiller .30 
Dow General Weed 

Killer 

2.0
4.0 
1.0 
2.0 

100.0 
100.0 
10.0 .s.o 
10.0 

Plant 
a1ze 

( inehes) 

3·4 
" " 
" .. 
b 

" • 
" 

Partial 
top kill 

none 
" " 
It 

48 hrs.1 
6 hrs.~ 
5"hrs.~ 
" I> 

* Water aolvent unleas otherwise noted.
** Solvent, aoetone. 
p Oomplete top kill. Some regrowth after a week. 



--

--

21 

Table III. Effect or Herbicides on Netted Gem Potato 

Plants. Second Greenhouse Screening Trial - · 1950. 

Herbicide Cone. 
{10 ml./3 plants) herbicide* Plant reaction 

(percent) 
Aerial parts
completely 

killed 

Tops
partially

killed 

Ammate 
NaPGP 
NHL_SCN 
KOCN + .1~ Vatsol K 
Sodium TCA 
Dow General 

Weed Killer 
MH .30 
NaHCN2 
Malonic a.cid 
Sodium 2,4,5-'1'
IICPA 
E0.3740 
Chlorosol A 
Tert. butyl urea 
AMCC 
Mercapto
benzothiazole 

Diesel oil+Dow 
General 1~ 

Diesel oil+Dow 
General 0.5~ 

Shell Weedk11ler 20 
Shell 20+t>ow 

General 2~ 
Shell Weedkiller 30 
Shell 30+Dow 
General 2;(

Diesel oil 
Dow General emul. #l 
Dow General emul.#II 
NaPCP emul. 1/l
NaPCP emu1. #11 

10 
5 

10 
10 
10 

20 
2 

18.5 
6 
1 
2 
3 

10 
5 
3** 

8o~ 

100 

100 
100 

100 
100 

100 
100 
100 
100 
100 
100 

24 hrs. 

24 hrs. 

24 bra. 

24 hrs.
4 hrs. 

2u hrs.
48 hrs. 
24 hrs .
48 hrs.
24 hrs~
4 hrs . 

24 hrs.
4 hrs. 
~ hrs.
4 hrs.

24 hrs. 

4 hrs. 

4 hrs.
4 hra. 

24 hrs.
24 hrs. 

4 hrs. 

24 hrs. 

4 hrs. 

4 hrs.
4 hrs. 

4 hrs. 

4 hrs~ 
ij. hrs ~ 
ij. hrs.
4 hrs. 

* Water solvent unless otherwise noted. 
** Acetone solvent. 
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Ten of the materials which gave the most rapid and 

complete killing of the potato plants in these preliminary 

screening trials were selected for further testing. 

Twenty milliliters of each material was applied to groups 

of three Wetted Gem plants 8 to 10 inches tall. This 

volume simulated field application of herbicides. The 

data from the third preliminary greenhouse screening 

trial are shown in Table IV. Materials which killed the 

plants in about 24 hours were aqueous emulsions of Diesel 

oil plus Dow General Weed Killer, Diesel oil plus sodium 

pentachlorophenate, and mixtures or Diesel oil and Dow 

General Weed Killer. As in the second trial, Shell eed

killer 30 and an aqueous emulsion of Diesel oil and sodium 

pentachlorophenate killed aprayed plants in four hours. 

Table IV. Effect of Herbicides on Netted Gem Potato 

Plants. Third Greenhouse Screening Trial. 19$0. 

Herbieide Plant reaction 

(20 ml./3 plants) Aerial parts 'l'ops
completely partially

killed killed 
Diesel oil 
NaPCP emul. #I 
NaPCP emul. #II 
Dow General emul. #I 
Dow General emul. #II 
Dow General 10% water 
Diesel oil and Dow G~neral l~ 
Shell 20 
Shell 30 
Diesel oil and Dow General 0.5% 

48 hrs. 

4 hrs.
4 hrs. 
ij. hrs.
4 hrs. 
ij, hrs. 
ij. hrs. 

4 hrSro 
ij., hrs. 
4 hrs.
4 hrs. 



The re·aul.ts or th6 1950 field trial correlated 

highly with the r-esults of the preliminary greenhouse 

tt>iale. 

!he spraying of aqueous solutions or Ammate, 

1m4SON11 KOtlN, sodium. T.OA; 11CA e&ter. and ll1&lon1c acid 

on potato vines resulted in partial necrosis or the 

foliage ot both the Netted Oem and White Bose varieties. 

!he application of the growth Pegula.ting compounds, 

·sodium and amine salta or 2, 4., 5•T, caused an epinaaty 

or the foliage. Application of a ~-0~ aqueous solution 

ot MH 30 resulted 1n no d1scernable etfe~t until almost 

~ month had elapsed. Then the 4J>r.ayed plante showed 

thickened, uprolled leaves which tended to be brittl• 

and somewhat bronzed. The s.ymptoaa. closely resembled 

those of the potato virus disease, JLeat roll. A number 

of compounds and m1xtures completely killed the aerial 

portions. of the sprayed plants between 24 and 46 hours 

aft-er the1.r application. these oonsiated of NaPCP (.5~), 

NaPCP emulsion /11, NaHON2 <18.5%), 'shell eedk1lle:r 20,. 

Diesel oil, and Dow General Weed Killer emulsion #1. 

Both Shell Weedkiller 30 and . a mixture of Dow General 

Weed Killer and l:>iesel oil (1•100) completely killed the 

sprayed plants in tour hours or l•sa. 

http:re�aul.ts


/
Final regrowth counts were recorded eleven weeks 

after the spray applications. The regrowth from the aeed 

piecea of the plants whose foliage wa completely killed 

was found to vary from 0 to 44 percent depending on the 

treatment and the variety. More regrowth occurred from 

White Rose aced pieQea than from those of the Netted Gem 

variety, with all of the spray materials except with Shell 

Weedkille~ )0. The lowest amount of regrowth occurred 

after application of Diesel oil or Shell Weedk1ller )0. 

The data tor the killing and regrowth effects or the 

materials used in the 1950 tteld test are presented in 

Table v. 
No chemical roguing screening trials were conducted 

in the greenhouse during 1951. 

A field trial was made of the three most promising 

chemical roguing materials of the 1950 greenhou~ and 

field trials. These materials were Diesel oil, Shell 

Weedkiller )0, .and a mixture of Dow General Weed Killer 

and Diesel oil (1:100). 

Results of the 1951 field trial are shown in Table 

VI. 

Diesel oil killed nearly all or the sprayed plants 

between 24 and 48 · houra after appl1cat1on .wh1le there

maining two materials killed all of the sprayed plants 

within tour hours after application. The amount of 
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Table v. Effect of Herbicides on Two :Potato 

Varieties. ·Field Sereening Trial ... 1950. 

Herbicide Oono. Complete 
(Plants 12-18" tall) herb!• Var.** top Regrowth 

oide* kill (percent}
(percent) . . 

Ammate 

NaPOP 

Diesel oil-NaPCP 
emul. #1 

N'II4 SON 

KOCN~.l% Vatsol K 

KOON 

NaTOA 

Methyl ester of TCA 

MH 30 

NaHON2 

Malonic acid 

Na 2,4,5-T 

2,4,5-T (amine salt) 

Diesel oil +Dow 
General 1% 

Shell Weedkiller 20 

Shell Weedkillett 30 

Diesel oil 

Dow General emul. #1 

10.0 WR 
NG 

5.0 WR 
NG 

100.0 WR 
NG 

10.0 WR 
NG 

10.0 WR 
NG 

10.0 WR 
NG 

10 .0 Wlt 
NG 

10 .0 WR 
NG 

2.0 WR 
NG 

18.5 WR 
NG 

6.0 WR 
NG 

1.0 WR 
NG 

2.5 WB 
NG 

100.0 WR 
NG 

100.0 WR 
NG 

100.0 WR 
NG 

100.0 WR 
NG 

100.0 WR 
NG 

None 

48 hrs.~ " 72
48 hrs.P · 
24 hrs. ~ 48 hrs. · 22 

none 
n .... 
n 

" -
" -
" 
" -ft ... 
tt 
n 

" ......" 48 hrs. 40
48 hrs. 0 

none 
" II 

" ...." n 

4 hrs. 20 
li hrs.

48 hrs. 2~
24 brs. 44 hrs. 12 
li. hrs. 12

48 hrs.P 8 
~8 hrs.P 0 
ij.8 hrs. 36
48 hrs. 12 

• Water .solvent unless otherwise noted.· 
*~ Potato varieties: WR • White Rose, NG • Netted Gem. 
p Total kill of less t han 100~ of sprayed plants. 
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Table VI. Regrowth from Potato Plants Killed with 

Herbicide Applications. Field Ttt1al - 1951.* 

Plant size Percent regrowth 

Diesel oil Diesel oil+ Shell .30 
Dow General (1~) 

NG W! liG VIR NG Wit' 

6-8" )8•7 29·3 65t.3 29•.3 86 .7 45~.3 

8-12" 12.0 17 .. 3 20.0 14•. 7 13-3 21.3 

12-18· 10.7 29.3 a.o 16~0 o.. o 14.0 

Total 61.4 75·9 9.3·3 6o.o 100.0 80.6 

Average 20.5 25.3 )1.1 20.0 33·.3 26.9 

Three replications (25 plants pet' replicat-ion) tor* 
each $ize group and variety .. 
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regrowth occurring afte~ application of the herbicides 

varied with the age of the sprayed plants. The smallest 

amount of regrowth usually occurred from the seed pieces 

of the larger and oldest plants. Factors independent of 

the foliar treatments may be responsible for this phenom

enon. As the age of the seed pieces increases they may 

gradually lo~e their viability, or with increasing age 

the seed pieces become subject to increasing injury by 

microorganisms. Probably both factors are involved. 

More regrowth originated from Betted Gem seed pieces 

than from those ot the White Rose variety in the 6-8 

inch size group. The reverse was true for the larger 

size groups. The rate of regrowth in all cases was con

sidered too large for ideal chemical roguing agents. 

Certain rapid killing nerbicides were screened in 

the 1952 trials in order to determine those materials 

whose foliar application would result in low regrowth 

and high inhibition of new tuber sprouting in subse

quent growth trials. Foliar application of various 

herbicidal formulations resulted in low percentages ot 

regrowth but the majority of these agents had no effect 

on sprouting of the new forming tubers in subsequent 

growth trials. 

Killing potato plants with a mixture of Diesel oil 
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and MH )Q $~ resulted in a low regrowth percentage and 

prevented most of the new tubers trom fol'Illing normal 

sprouts and developing new plants after storage. Foliar 

application or a mixture ot Diesel oil and .ftUi 30 10~. 

resulted in even less plants (10 to 30 percent) develop• 

ing from the new tubera. .A photograph of the subsequent 

growth from tubers ot plants sprayed with mixtures or 

.Diesel oil and 1. 5. and 10 percent MH 30 is presented
I 
I 

in Figure. 2. Figure 3 illustrates the gross malforma

tion ,and lack or sprout development on tubers from planta 

sprayed with a mixture or Diesel oil and 10~ W 30. The 

results indicate that the inhibition of sprouting in the 

MH .30 trials may have been greater if a trial had been 

made with a mixture of l)iesel oil and 20~ MH ,30. 

The data from the .1952 .greenhouse trials are pre

sented in Table VII. 

Three randomized split plot experiments wer:e laid 

out in the spring ·of 19$2 for scr•ening several rapid 

killing herbieidea on potato plants to determine which 

treatments .resulted in the least regr,owth from the seed 

pieceq. Both Netted Gem and White Rose varieties were 

used in two trials but only the Jetted Gem variety .was 

used in the third trial. 



------- -

29 

Figure 2. Subsequent growth from harvested tubers 
ot plants killed by Diesel oil and 1, 5, and 10~ MH .30 
(rear, center, and front). 

Figure ,3. Proliferated sprouts of tubers ot plants
killed by Diesel oil and 10~ MH ,30. Normal sprouts, left. 
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Table VII. Effect of Foliar Applied Herbicides on 

Regrowth from Seed-pieces and Inhibition of Sprouting ot 

Iew Tubers. Greenhouse Trials • 1952. 

Plant Harvested 
Herbicide size Regrowth tubera 

(inches) (percent) sprouting
(percent) 

Diesel oil 6·8 30 100 
Diesel oil+l~ 6..8 10 100 

Dow General 8·10 40 100 
Diesel oil (20~), Dow 20 100~-6

General (1%)~water -8 20 100 

Diesel o11~Pow General 

AS 80· 20 100 

8·10 10 100 
10-12 20 100 

emul. #1 6-8 10 100 
t-6...a 10 100 
8-10 0 100 

10-12 10 100 
Diesel oi1+2,4,5·T

(IPE) 0.2~ 4-6 50 100 
Diesel oil-~2,4,5·T 

(IPE) 0.4% 6-8 60 100 
AS 80-t-2, ~-T 

(IPE) 0. 3...5 10 100 
AS 80+2,4t-'l'

{IPE} 0 .4 3-5 20 100 
~-6 ...a 10 100 

10 100 

8-10 Q 100 
10-12 0 100 
12-14 20 100 

AS 80+MH 30 1$ 8-lO 40 100 
Diesel oil+MH 30 1% 20 1002:~ .30 100 

20 95
15 100b 

8·10 10 100 
10-12 20 100 
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The application of herbicides to potato plants when 

they were 6 to 8 inches tall was cancelled due to the 

cool; wet spring of 1952. Consequently, twice as manr 
plants were used in the triala on 10•12" plants than 

was originally planned. The last application of herb!• 

c1des was applied when the remaining unsprayed plants 

were 12-18" tall. 

The reaulta or the 1952 field trials indicated, aa 

in previous field trials, that more regrowth originated 

from s·eed pieces of sprayed White Rose plants than from 

those of the Netted Gem variety. Also leas regrowth 

came trom the seed pieces of old sprayed plants than 

from those ot younger plants. The regrowth results 

indicated that of the seven materials used five could 

be effectively used as chemical roguing agents since 

their regrowth percentages did not exceed 20 .percent. 

Pour or the herbicidal materials gave regrowth below 8 

percent. They are Diesel oil, AS 80, Diesel oil plus 

0.4~ isopropyl ester of 2,4,5-T and Diesel oil plus 

30~ 3 Cl IPC (dissolved in acetone). Of these materials, 

both Diesel oil and AS 80 have certain disadvantages. 

Diesel oil kills somewhat slowly and if the spray cover

age is not complete, partial kill results. AS 80 is a 

very rapid herbicide and aphicide but it has the 
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distinct disadvantages of causing pronounced swelling 

of rubber and is vesicatory to the skin. The regrowth 

data for t he 1952 field trials are presented in Table 

VIII. 
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Table VIII. Regrowth from Seed Pieces or Two 

Potato Varieties after Foliar Applications of Herbicides.* 

Treatment Percent regrowth 

10-1211 vinea 12•1811 vinea 

NG WR NG R 

Diesel oil~l% Dow 
General Weed Killer 22.3 2.0 1·3 

Diesel oil (20~, Dow 
General Weed Killer 
(1%), + water 21·1 52.3 6.0 15.5 

Diesel oil+l~ MR 30 10.5 17.7 7.0 18.0 

Diesel oil+0.4~ 
2,4,5-T (amine salt) 3.0 o.o 4.0 

Diesel o11+30~ 
3 Cl IPC 1.0 0.0 

Diesel oil 2.3 - 2.1 

AS 80 - 0.7 

~ Pooled data of three field experiments. 1952. 
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CHAPTER IV 

ROGUING-VIRUS VECTOR CONTROL TRIALS 

(1951-1952) 

llateriala ~ .x-.e.t.h-.od-.-s 

A cooperative experiment with the Entomology De

partment was undertaken in the summer of 1951 in a rogu

ing-aphid control study to determine the effectiveness 

of various treatments in preventing spread of mild mo

aaic in White Rose potatoes. 

A field ot approximately ten acres of White Rose 

potatoes was selected tor this experiment at the Multno

mah County Farm near Fairview, Oregon. The Multnomah 

County Farm was selected tor the 1951 roguing trials 

because or a history of very high aphid populations in 

the area in previous years. The field was divided into 

eighteen plota each approximately halt an acre in area. 

Each plot contained 38 rows planted 3 teet apart and 

measured 114 teet wide and 196 teet long. The seed stock 

used contained slightly leas than two percent mild 

mosaic. 

Three replications of six treatments were used. 

The treatments consisted of hand roguing, chemical 

roguing, insecticide dusting, hand roguing plus dusting, 

http:x-.e.t.h-.od


chemical roguing plus dusting, and a control. The 

chemical roguing of the diseased plants was done with 

a mixture of Dow General eed Killer and Diesel oil 

(1:100) sprayed from a 3 gallon Hudson shoulder carry 

sprayer at 20-30 pounds pressure. The hand roguing 

method consisted of placing the rogued diseased vines 

and seed pieces in a burlap bag, carrying t hem to the 

end of the plot, and destroying them with the vine kil

ler. Roguing was performed four times during the season. 

The dusting was accomplished by applying a mixture ot 

0.5~ parathion, 5.0~ DDT, and 50.0~ sulfuP with a trac-

tor drawn, self-powered, Tufts row crop nozzle duster. 

Two early season and one late season dust applications 

were made. Aphid counts were recorded for each plot 

before and after the dusting date. The treatments 

were randomized with Fisher's Table of Random Numbers. 

In October, tuber samples were harvested for deter

mination of possible disease spread. Four hundred hills 

were selected at random within each plot and one tuber 

was sampled from each hill. The tubers from each plot 

were placed in storage until the following spring. In 

April, the tubers were plant ed in an experimental field 

near Corvallis and as the plants grew they were inspected 

for the presence of virus diseases. The final disease 
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readings were recorded on June 4, 1952~ 

The 1951 experiment was repeated in 1952. The 

treatments and methods were identical except for modi

, tications in some procedures. Roguing was performed 

three times during the sea.aon. Counts of virus diseased 

plants were recorded for each plot in order to deter

mine the amount of tuber perpetuated disease present 

in each of t he plots. These counts, compared with the 

amounts of disease found in the plants grown from the 

harvested tuber samples from each plot, yielded data 

on the amount of spread of the virus diseases accord

ing to the treatments used. 

Theaunpling technique was modified in 1952. In 

Oetober, six one hundred foot strips were marked ott 

in six adjoining rows in each plot. One tuber waa har

vested from each hill. This procedure yielded 400 tubers 

for each plot. They were placed in cool storage until 

January 3, 1953 at which time they were placed in a room 

at 80° F. to hasten dormancy breaking. After a week ot 

exposure to heat, the tubers were removed and a single 

eye seed piece was scooped out of the center of each 

tuber with a melon scoop. The seed pieces were dipped 

in a fungicide, Phygon-XL, and returned to the warm 
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temperature room tor a week. During this time th•Y were 

sprinkled with water several times to prevent excessive 

dehydration. They were planted in a greenhouse ground 

bed on January 16, 1953 and the final disease counts 

were recorded on February 24, 1953. 
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Reaulta 

The 1951 and 1952 field plots at the Multnom&b 

Oounty Farm, Fairview, Oregon, were designed to investi

gate the effect of hand roguing and chemical roguing ot 

mosaic diseased potato plants on the subsequent spread 

of mosaic. Incorporated with these trials were vector 

control plots dusted with an insecticide composed o~ 

0.5~ parathion, 5.0% DDT, 50.0~ sulfur, and 44.5~ inert 

carrier. Ten acre fields were planted each year with 

White Hose seed which, according to certification re

cords, contained between 1.5 and 2.0 percent mild mosaic. 

The experimental field in each .caae was dtvided into 18 

plots of about one-half acre each. The 1951 plots had 

38 rows planted 3 feet apart to give plots 114 feet wide 

and 196 teet long. The 1952 plots had rows planted 3 

feet apart and each plot meas~red 96 feet wide and 260 

feet long . 

The Fairview, Oregon area was selected for roguing 

trials because of the very large aphid populations pre

sent in previous years. Unfortunately, the aphid popu

lations in 1951 and 1952, especially at roguing time, 

were very small.. Consequently, there was very little 

apread of mild mosaic in any of the plots during the two 



seasons; The data for the trials of both years $-r>e 

shown in Table I.X. 

The expeoted -differences between plots failed to 

be large enough to be ot any s1gnif1canee~ The disease 

counts from plants grown from tuber samples rrom each 

plot 1nd1Cf4ted that the great.est spread of mosaic occur... 

red in the .band rogued plots in 1951 but in those pl.ots 

which were both hand rogued and dusted in the 1952 experi

ment. 'fi;te lowest spread of mosaic occurred in those plots 

receiving only an insecticide dusting. 

Seed tubers from plots receiving · the combination 

treatments contain the least amount of disease. Th~ 

· seed from the plots receiving only an insecticidal 

d.usting contains the initial amount of disease .from the 

seed plus any disease spread duri:Q.g the season. However, 

the data are not e.o:nclusive ·bees.ue& of the small aphid 

populationa d:uring the trials of eaoh year. 
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Table IX. Btfect ot Various Treatments on the 

Spread of Mosaic in White Rose Potatoes. 

Treatment Percent mild mosaic 
(Three
reps.) 1951 1952 

Seed Hill Spread .Seed Hill Spread 
sampleit sample 

Rand 
Roguing 1.7 2.4 1.5 1 • .5 

Chemical 
Roguing 1.6 2.1 1,1 1.3 

Dusting** 1.6 1.6 o.oP o.B 1.2 o.ll 
Hand Roguing 
~ Dusting 1.4 0.5 1.1 2.0 2.0 

Chemical 
Roguing 
-~ Dusting 1.6 0. 8 1.1 1.1 

Control 1.6 3.5 2.6 1.6P 

* One tuber from eaeh of 400 hills per plot. 

~ Insecticide: 0.5~ parathion, 5.0!( DDT, 50.0~ sulfur. 

p Calculated by subtracting the tuber perpetuated di

sease from the total disease in the sample. 



CHAPTER V 

GROWER CHEMICAL ROGUING TRIALS 

Pour certified seed potato growers in Oregon are 

known to have rogued diseased seed potato plants by 

chemical means during the 1952 season. Three of the tour 

growers have employed chemical roguing procedures tor one 

season each and the fourth one for at least three seasons. 

The latter grower, Scott Warren, Klamath Falls, was the 

first grower to use chemical roguing in Oregon. Mr. 

Warren's results and grower interest in recent chemical 

roguing research at the Oregon Agricultural Experiment 

Sta tion initiated chemical roguing practice by the other 

three growers. The practicing growers .are enthusiastic 

about chemical roguing and plan to practice it in the 

coming season. A discussion of comments received from 

these growers in response to a questionnaire on equip• 

ment and chemicals used, roguing procedures followed, 

and their evaluation of chemical roguing is now presented. 

Scott Warren, Route 3, Box 1230, Klamath Falla, 

Oregon, uses the following system. Two roguers sit ona 

board across the front of a tractor and they rogue two 

rows each, with a semi-stream spray of Diesel oil and 

dinitro, directly from the tractor. The tractor tows a 

amall apray rig and the spray is applied at a preasure 
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of 50 to 100 pounds per aquare inch. Roguing is started 

when the plants are 6 to 8 inches tall and is performed 

about three times during the seaaon. With the above pro

cedure, 7 to 10 acres per day can be covered when the 

disease percentage is small. Mr. Warren's evaluation of 

chemical roguing is that it is easier, less tiring, and 

twice as effective as hand roguing if done in conjunction 

with insect control • 

• B. KcKay and L. L. Walker, Route 1, Box 317, 

Troutdale, Oregon, use the following sy.stem. A roguer 

carries a. knapsack sprayer containing about 3 gallons of 

a formulation of Sinox General-t pint , Diesel oil-1~ 

quarts, and water-) gallons . Roguing is started When 

plants are about a foot high. Five roguings are per• 

formed during the season. · The last roguing is done by 

hand. Seed pieces and new tubers are dug from under 

diseased plants during the last half of the season. By 

uaing the above procedure, about 14 acres can be covered 

in a day in a low disease oount field. Mr. McKay 's 

evaluation of chemical roguing is that a smaller crew 

is required, roguing is more efficient, quicker, and 

cheaper than hand roguing. 

Mr. Theodore Van Doninck, Rural Route, Gresham, 

Oregon, employs the following procedure. A roguer sita 

on a seat mounted across the front of a tr ctor and 
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carries a li gallon sprayer with a special nozzle that 

makes a. fine hard stream. Mr. Van Doninak uses either a 

i gallon of ~dinitro" in 4 gallons of oil or a i gallon 

o·f Atlas Weed Killer in the same quantity of oil. , The 

tractor driver and roguer spot diseased plants and the 

roguer dismounts, rogues, and remounts. Roguing is 

started when the plants are 4 to 5 inches tall and· is 

performed about 4 times during the season. The aeed

p1ec$s und.er sprayed. plants are dug every other r .ogu

ing. Thirty acres a day can be covered in a very low 

disease count field. Mr. Van Donlnck claims that the 

men on the tractor can spot diseased plants v·et-y easily. 

His evaluation of chemical I"oguing is that it is twice 

as. fast, 1leas tiring, and that b-etter disease control 

is obtained than by hand roguing. 

In making an overall evalu.a tion of grower chemi

cal roguing procedures the use of a traetor to carry 

the roguers is seen to be a quick, efficient roguing 

method._ The amount of walking a roguer woul.d have to 

do otherwise is greatly reduced and since he is less 

fatigued by this procedure, he undoubtedly is more 

e:ffieient and conscientious. The chemical roguing 

materials used probably prevent I"egrowth ·from SO to 
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7$ percent of the seed•piecea but would b.t~ve no etteet 

on subsequent sprouting of the new tube;t"s during the 

following season. Therefore, most of th~ growers dug 

up the $eed pieces and tubers .from under sprayed plant.s 

during the last hal! of the season when the new tub

ers were developing to seed tuber size. This appear'$ 

to be the logical procedure to follow until a ro· guin~, 

agent like Diesel oil plus Mli 30, which will prevent 

subsequent sprouting or the new tubers, is further 

developed" 

I 
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CHAPTER VI 

ECONOMICS OF EXPERIMENTAL ROGUING MATERIALS 

A number of herbicidal materials have been used 

successfully, either singly or in certain comtdnations, 

as chemical roguing agents in research trials at t .he 

Oregon Agricultural Experiment Station and by a small 

number of certified potato growers in Oregon. The cost 

of roguing diseased potato plants ~ chemical means is 

a very small item for .srowers raising certified seed 

potatoes since only small quantities or an herbicide 

are required to rogue rather large acreages. The cost 

per gallon of Diesel oil, AS 80, and Shell Weedkiller 

30 is 15, 20, and 35 cents respectively. Dow General 

Weed Killer, 3Cl IPC, and the triethanolamine salt of 

2,4,5-T are much more costly per gallon but since they 

are used successfully in low concentrations in Diesel 

oil, the cost per gallon of the Diesel oil mixtures of 

these compounds averages about 30 cents. The cost ot 

the most promising material, Diesel oil plus 10% MH 30 

cannot be estimated at this time because MH 30 has not 

been placed on the commercial market. 
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The approximate costs and other features of these 

herbicidal formulations are shown in Table X. 

Table X. Approximate 1952 Prices of Experimental 

Chemical Roguing ateriala. 

Material Price Comments 

Diesel oil 
(automotive) 

AS 80 

Shell Weed
killer 30 

Diesel oll-1-l% 
Dow General 

Diesel oil+30% 
301 IPC 

Diesel oil~0.4% 
triethanolamine 
salt of 2,4,5-T 

Diesel oll+lO~ 
Jm 30 

0 .15/gal. 

0 .20/gal . 

O.J5/gal. 

0 .30/gal. 

0 .20/gal . 

MH 30 
Confidential 

50 gal. drums only
Price F. O.B. 
Portland 

No longer available 

Experimental test 
sales only of MH 30 
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CHAPTER VII 

SUMMARY AND CONCLUSIONS 

Seed potato growers have had to resort to various 

cultural practices to eliminate and prevent spi'ead or 
diseases. Field isolation, eye•indexing, tuber unit 

planting, control of virus vectors by insectioidcus, and 

hand ·roguing of diseased plants h.ave all contt-ibuted to 

a better seed crop. Deepite these methods of eliminat

ing dise.ases, seed grown for certification often shows 

much more tuber borne disease than is acceptable •. 

Fields carefully rogued of all apparent diseased plants 

have often produced seed crops containing 10 or more 

percent disease. Consequently, such seed cannot be 

certified and the growers lose part or their original 

investments in the crop. 

Recent unpublished vector control studies at Oregon 

State College have indicated that there was less spread 

ot virus diseases in non•rogued potato plots than in 

those plots where diseased plants were removed. This 

unexpected phenomenon suggested the possibility that 

during hand roguing of the diseased. potato plants some 

ot the aphids on. them dropped onto adjaoe·nt plants and. 

possibly onto other plants along the row, thus resulting 



49 
in a greater spread of virus diseases than if ~he dis~ 

eased plants had been undisturbed. 

An investigation was initiated to study the possi

bility of the use of rapid killing herbicides as roguing 

agents to supplant hand roguing. The goals of this in

vestigation were twofold: the first goal was to find 

materiars which would quickly kill virus diseased potato 

plants, their seed pieces and tubers, and also virus 

vectors on the foliage; the second goal was to investi

gate the effectiveness of chemical roguing 1n preventing 

•pread or virus diseases under field conditions. 

During the course of screening herbicidal materi

als, several phenomena ere consistently observed in 

both greenhouse and field trials. Less regrowth from 

seed-pieces of old spr&yod plants qccurred than from 

those or young plants. Also, in most cases, leas re

growth occurred from seed pieces of sprayed Netted Gem 

plants than from those of sprayed White Rose plants. 

Whether these phenomena were physiological effects or 

the result of increasing aeed-piece decay as the season 

advanced is not known. Perhaps as the age of the seed 

pieces increases, they gradually lose their viability 

and become subject to increasing injury by soil micro

organisms. Netted Gem seed pieces may be less resistant 
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to microbial injury than the White Rose seed pieces. 

Another possibility is that the herbicidal materials 

in Diesel oil were translocated intercellularly from 

the folia ge of sprayed po.tato plants to the seed pieces 

and netr tubers as demonstrated by Minshall and Helaon 

(12, p.296) and Young (17, p.lJO; 20, p.933). Passage 

of the -herbicides through the soil to the tubers and 

seed pieces and subsequent penetration of these organa 

is another possibility. 

From the many materials screened in this investi

gation several materials were selected as suitable tor 

chemical roguing in the field. A large numbers of mater

ials were rejected in the earlier trials because of 

their slow or incomplete killing action. While some 

herbicidal emulsions showed promise, they too were deemed 

unsatisfactory for roguing purposes due to the number 

ot their constituents, and t heir instability. A number 

of materials selected as promising materials were Diesel 

oil, AS 80, Diesel oil plus 0.4~ 2,4,5-T (amine salt), 

Diesel oil plus 30~ 3Cl IPC, Diesel oil plus 10~ MR 30, 

Dow General Weed Killer plus Diesel oil (1:100), and 

Shell 30. Both Diesel oil and AS 80 have disadvantages. 

Die.sel oil kills slowly, and if application is nGt 

thorough vine kill is incomplete. AS 80 has the 
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distinct diaadvantages or causing a pronounced swelling 

of rubber and is vesicatory to the skin. Shell Weed· 

killer 30 is no longer on the market. The most promis

ing material of all; MH 30, has not been placed on the 

commercial market to date-, This leaves Diesel oil plus 

0.4~ 2,4,5-T (amine salt), Diesel oil plus 30% 301 'IPC, 

and Dow General Weed Kille!' plus Diesel oil (1:100) for 

recommended roguing materials. Regarding the mixture 

of Diesel oil and .30~ 301 IPC; the high percentage ot 

301 IPO may not be required. Trials with lower per

centages have not been made. 

In regard to rapid kill, low regrowth, availability, 

and eost, · the three recommended roguing materials are 

listed in order of their deoreas1ng preference& Diesel 

oil plus 0.4i 2,4,5-T (triethanolamine salt), Diesel oil 

plus jo~ .3Cl IPC, and Diesel oil, plus 1~ Dow General 

Weed Killer. 

The use of a tractor to earry the roguers appears 

to be a quick efficient m'thod to rogue diseased potato 

plants from fields grown for certificat-ion. The amount 

ot walking a roguer would otherwise do is greatly reduced. 

and since he is less fatigued by the trElctor technique, 

he undoubtedly is more efficient and conscientious._ The 

chemical roguing materials used by the growers probably 



prevented regrowth from 50 to 75 percent or the seed 

pieces, This is not a serious objection since regrowth 

can be sprayed when it appears. However, the materials 

used have no effect o·n subs•quent sprouting of the new 

tubers in the followin-g season. Therefore most of the 

growers dug up the seed pieces and new tubers from. under 

plants s.prayed dlll'ing the last halt of the season when 

the new tubers were developing to seed tuber size. Thi.a 

appears to be the lo·gioal ·procedure to follow until .fur

ther work on Diesel oil mixtures of MH 30, which prevent 

subsequent sp:routing of new tubers, has been performed.• 

Chemical roguing rel:luires a smaller crew, is quick• 

er, cheaper, less tiring, and twice as efficient as band 

roguing if done in conjunction with v1rus vector co·ntrol. 

The cost ot chemical roguing materials ia a very 

small item since only very small quantities are required 

to rogue diseased plants t:rom the majority ot field& 

of potatoes grown for certification. The cost per gal· 

lon of Diesel oil or AS 80 is fifteen and twenty cent.s a 

gallon, respectively, while Dow General tieed Killer, 

301 !PC, and the triethanolamine salt of 2,4,5-T coat 
# 

about thirty eents a gallon in usable Diesel oil mixtures. 

Comparative hand roguing and chemical roguing trials 

were conducted at the lultnomah Oounty Farm at Fairview, 

Oregon during the 1951•52 growing seasons. This area 
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was selected because of the presence or large aphid popu

lations in previous years. Ten ac,re fields were planted 

each year with White Rose seed containing between 1.5 

and 2 •. 0 percent mild mosaic. Aphid control trials were 

incorporated with the roguing trials. Three replications 

of six treatments were used each year. Each of the 

eighteen plots were about ha.lf an acre in area. 

The aphid population in the selected fields during 

both 1951 and 19$2 were very small. Consequently, there 

was very little spr~ad of mild mosaic in any or the plots 

during the two seasons. The expected differences between 

the various types of treatments failed to be large enough 

to be of any significance. Therefore, no valid conclu

sions can be drawn from the data in regard to the errec

tiveneaa of chemical roguing in preventing spread of mild 

mosaic of potatoes. 

The experime11tal and grower trials have indicated 

certain useful procedures and materials to use in chemi

cal roguing of diseased seed-potato plants. The use of 

a tractor to carry the roguers appears to be a quick, 

efficient method. Three roguing materials listed in 

decreasing order of preference are Diesel oil plus 0.4~ 

2,4,5-T (triethanolamine salt), Diesel oil plus 30~ 

301 !PO, and Diesel oil plus 1~ Dow General Weed Killer. 
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These uterials cost about thirty cents a gallon. The 

recommended roguing materials have no or little effect 

on the new tubers under sprayed diseased plants. There

fore. a recommended practice is to dig the seed pieces 

and new tubers from under sprayed plants during the 

last half of the season whtn the new tubers are develop

ing to seed tuber size~- This appears to be the logical 

procedure to follow until further work is ~one on 

Diesel oil mixtures of MB 30, or similar materials, 

which will prevent the new tubers from sprouting. 
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