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ABSTRACT

MSc. : Fraxf";ois Montambauit Plant Science
J ) Weed Science

THE USE OF HOE-39866
‘AS A POTATO-TOP DESICCANT

Hoe-39866 { ammonium-( 3-a.mino-3-carboxypropyl)methyl-phospljxinateJ pro-
vides good desiccation of potato Yhaulms. In fidld studies with three cultivars (Ken-
nebec, Sebago and Russet Burbank), Hoe-39866 gave desiccation results comparable to
diquat (6,7-dibydrodipyridoli,2-alpha : 2',1'-c} pyrazinbdiium ion). Emergence of seed
pieces from plants of the three cultivars treated the previous year with Hoe-39866 (0.5
and 1.0 kg a.i./ha), was delayed. Yields from these plantis were reduced for Kennebec
and for Russet Burbank. Controlled environment studies confirmed the residual effect
of desiccation with Hoe-39866 (0.5 and 1.0 kg a.i./ha) by reducing sprout growth after
normal storage conditions of the three cultivars Kennebec, Russet Burbank and Sebago.
Combination of low rates of Hoe-39866 and diquat resulted in good desiccation without
affecting, after normal storage conditions, emergence sproui growth and yield of seed
wbers Sprout growth of tubers dipped in soluuon of Hoe- 39866 at concentration equal
to'spray deposit (1.0 kg a.i./ha or 3333 ppmw) was reduced by 767. indicating possible
absorption of Hoe-39866 by the tubers. Basipetal movement of Hoe-39866 or of its
metabolites was also demonstrated, suggesting that absorption of Hoe-39866 and/or.
translocation of the herbicide from top to tubers may be involved in the inhibition
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M.Sc. Francois Montambauit . Phytobiologie
* Malherbologie
L'UTILISATION DU HOE- 39866

POUR LE DEFANAGE DES POMME DE TERRE

L' herbicide Hoe-39866 | ammonium-(3-amino-3-carboxypropyl)methyl-phos-
phinate] procure un défanage adéquat des plants de pommes de terre. Des études en
plein champs faites sur trois cultivars (Kennebec, Sebago et Russet-Burbank), ont

démontré que le Hoe-39866 procurait un défanage comparable & celui obtenu avec le

diquat (6,7-dihydrodipyridol1,2-alpha : 2',1'-c] pyrazinediium ion). Suite a [a plaatation
de tubercules obtenus de plants de pommes de terre préalablement défanés par le Hoe-
39866, un retard dans fa levée des plantules 4 616 noté. Le rendement de ces plants a été
réduit chez les cultivars Kennebec et Russet-Burbank. Aprés des conditions d'entre-
posage normales, et sous environnement contrdlé, la réduction de la pousse des germes
de tubercules des cultivars Kennebec Russet-Burbank et Sebago, a confirmé [‘effet
résiduel du Hoe-39866 utilisé & des taux de 0.5 et 1.0 kg i.a./ha. L'utilisation de taux
réduits de Hoe-39866 combiné avec le diquat, a procuré un bon défanage sans toutefois
affecté, aprés des conditions normales d'entreposage, les qualités régénérwicaé des
tubercules. La pousse des germes de tubercules, préalablements plongés dans une
solution de Hoa-39866' ayant une conicentration égale & celle de la. bouillie fl.O kg
ia./ha), a 6té réduite de 76%; indiquant l'absorption possible du Hoe-39866 par les
tubercules. Le mouvement basipete du Hoe-19866 ou de ses métabolites a aussi été
démontreé. La réduction du potentiel régénérateur des tubercules pourrait donc étre
causée par l'absorption du Hoe-39866 et/ou la translocation de cet herbicide du feuillage
jusqu'au tubercule.
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‘ o Chapter |

! INTRODUCTION

World production of potatees (Selaaum tuberosum) is nearly 300 million metric

tonnes annually, making it the world's second most important food crop after cereals

(Martin Leonard and Stamp, 1976). Countries leading in potato production are the

Soviet Union, Poland, West Germaay, the United States, East German}. France and China

(Martin o7 2/ 1976). Canada is the world's second largest exporter of seed potata,

——supplying markets in the US.A, Europe, Africa, the Carribbean and South America

(Rowberry and Howells, 1979). In Canada, most of the ;)roduction occurs in the eastern

( : half of the country (Rowberry and Howells, 1979) (Table 1.1). Much of Prince Edward

) Island's and New Brunswick's important production is exported as seed, the rest of it
being processed or sold as table stock (Rowberry and Howeils, 1979).

;, ) Potatoes are cool weather plants and are grown chiefly in cool climate; days of
L intermediate length, cool tampera;ture and ample nitrogen favoring maximum
- tuberisation (Martin e¢f4/1976). Terman ot al. (1952) reported that " under conditions

of hbé.vy fertilizaﬁtion and effective disease and insect control, potato plants usually

remain alive in Maine, US.A., until killed by frost or other means. This characteristic

along with the fact that cool moist conditions favor development of late blight led to the

development of a new management practice (Martin o2&/ 1976)
- \

~ \
Murphy (in Callbeck, 1949) reportad " that where blight breaks out late in the
saason on potatoes which were previously healthy, and where it is believed the tubers
- are still free from infection, there are good indications that the safest course to follow
is to remove the stalks and not to dig the crop until at least two weeks later ... It is
t ) believe that a better way would be to spray the plants with a poisonous chemical in AN
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order to reduce the danger of shaking down conidia from the {eaves and disturbing the
soil “. With subsequent research, this new technique of vine killing became a common
practice around mid-century (Calibeck, 1949).

-]

C

Table 1.1 Potato production in Canada, 1985.

Province Potato production in % of total Canadian % of total Canadian
thou i {

Newfoundiand 90 0.13 0.05
P.EL 17,616 26.37 61.44
Nova Scotia 798 1.19 015 -
New Brunswick 15.400 23.06 23.13 ?[‘
Québec 10,141 15.18 437"
Ontario 7,660 1147 1.22
Manitoba 7505 .. 11.24 351
Saskatchewan 598 . 0.90 0.44
Alberts 4,800 > 7.20 404
British Columbia 2,184 327 167

1.1 Advantages of vine desiccation

The main reasons for pre-harvest vine killing are: 1) to prevent spread of virus
diseases by late aphid infestations, 2) to reduce late blight tuber rot inﬂgctions. 3) to
make both machine and hand harvesting easier by elimination of vines and weeds, 4)
to terminate growth of potato crop whenever desirable for quality purposes or early
market demands, 5) to hasten plant maturity as a precursor for hardening or " setting "
skin of tubers to reduce skinning and 6) to facilitate early harvesting of seed potatoes
in order to increase percentage of seed- size tubers (Murphy, 1968). Vine killing has
been of yreat assistance in the northeast of America since successful crop harvest has

_ depended, at least in part, on the growers' ability to harvest large acreage of a high

internal quality raw product before the onset of inclement weather and unfavorable
soil conditions (Harrington, 1974) ‘ -2



Vine killing can be done mechanically, chemically or the two methods can be
combined (Murphy, 1968). Mechanical desiccation inciudes beating, rolling, chopping,
pu!h'ng and burning (Murphy, 1968; Halderson ef &/ 1985). Chemical vine kifling
started around 1930 with the use of copper sulfate plus-agricultural salt (Sodex) to
prevent spread of late blight (Murphy, 1968). Chemical desiccation may be done in twaq
separate applications, the second application controlling any regrowth which may
occur after a first mechanical or chemical treatment (Halderson e¢ 2/ 1985). After
haulm desiccation, a certain delay period must be respected before harvesting, during
which tubers loosen from the stolons and skin matures (Ca:quck, 1948).

A,
\:/

Although desiccation of potato vines has been reported as a desirable technique,
it can cause a decrease in tuber quality especially if it is done before {normal vine

maturity (Murphy, 1968). This decrease in quality may be reflected Bﬁntermﬂ”f\
discoloration of tubers referred to as stem-end discoloration (Scieczka, 1974); by a

decrease in germination potential of tubers retained from treated plants (Murphy and

Goven, 1973), by a decrease in total solids content or specific gravity (Rowberry and
Johnston, 1966); by a decrease in yield (Sieczka, 1980); or by the presence of chemical

residues in the tubers (Chrominski and Rozej, 1976). The degree of these negative

effects of vine killing on tuber quality depend upon different factors such as rapidity

of desiccation, type of chemical used, climatic conditions and age of the plants at
treatment time (Callbeck, 1949).

1.2.1 Stem-end discoloration

Hoyman (1947) reported a brovg discoloration within and adjacent to the
vascular tissue of the Red Warba tubers. Since he observed this discoloration in both
treated and untreated tubers, he could not associate this discoloration with chemical
desiccation. However he observed that this discoloration was positively correlated with
the rapidity of kill and that it was less severe if desiccation was done late in the season

t when plants are mature.
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\tubers (Murphy and Goven, 1974). ~ 7

Observation of this internal discoloration occurred a@‘wr the replacement of

', sodium arsenite as the standard treatment by dinitro compounds such as dinoseb(2-sec-

butyl-4,6-dinitrophenol)’ (Sieczka, 1974; Rich, 1950). Further research by Hoyman
showed that when potato plants are in a moisture stress, vascular discoloration of
tubers can be caused by almost any disturbance of the vegetative plant (in Murphy,

" 1968). In accordance with this, Murphy and Goven observed that vascular discolora-

tion, in conditions of adequate moisture was not significantly different between tubers

from vine killed plants and untreated ones (Murphy and Goven, 1971). Split applica-

tions of low rates Q/ph(mcals may decrease vascular discoloration when dry and hot
climatic conditions prevail (Murphy, 1968). -

1.2.2 Germination potential of seed tubers

Germination potential of seed tubers obtained from plants treated by chemical
vme killers has been evaluated by many workers (Chrominski and Rozej, 1976, Murphy
a.nd Goven, 1973 and others). This potential may be evaluated either by measuring rate
of emergence or by measuring sprout weight in grams (Chrominski, 1976- Harrington,
1974). For example the emergence and yield of tubers from treated plants has been
shown to be du'ecuy related to the application rate of paraquat (1,1 - dimethy! - 4, 4' -
bipyridinium ion) (Murphy and Goven, 1973).

4
12.3Storage of tubers ®

In order to be acceptabie, hauim desiccation must not impair the storage life of

~ potato tubers hatvested from treated plants. Such an effect was observed when para-

quat was used at high rates (1.1 to 1.4 kg/ha) which increased significantly the
breakdcwn of tubers cut in half (Sieczka, 1972). However other chemical defoliants
such as magnesium chlorate have been shown (o improve the keeping quality of tubers
by increasing rind thickness (Ambrosov and Zagurskaya, 1976). Another desiccant,
glyphosate (N-( phosphonomethyl) glycine), has been‘ shown to cause all tubers to rot,
either in the field or in storage, because of high accumulation of the dessicant in the .



!
1.2.4 Specific gravity of tubers

Specific gravity, or total solids content, is a major faétor in tuber quality
(Halderson er 2/ 1985). It is determined by the weight in air and water method
(Rowberry and Johnston, 1966). Yield and specific gravity are closely related in that a
given number of days must elapse after planting before both will tend to a plateau
(Halderson ef 2/ 1985). Vine killing, if performed before normal vine maturity, has
been shown to decrease yield and specific gravity of tubers (Cunningham e¢ a/ 1959:
Rowberry and Johnston, 1966). This phenomenon was investigated by Rowberry and
Johnston (1966) who stated that " although there may be slight translocation of
photosynthates from the leaves to the tubers, water is still being absorbed by the roots
and the tubers are still respiring, so that there is a net percentage foss of total solids.
However they noted that after the crop has reach maximum yield, vine killing
practices do not impair specific gravity. They concluded that vine killing of late
maturing variety, even if it decreases specific gravity, is desirable because it permits
the tubers to “ set “ before harvesting (Rowberry and Johnston, 1966). Slower methods
of vine desiccation may also result in higher specific gravity compare to techniques
which desiccate the potato plants more rapidly (Terman ot al 1952).

i

125 Yield of tubers

Since tuber yield continues to increase as long as pgm'ons of the vines remain
succulent, it is believed that slower methods -of haulm desiccation result in higher
yvields (Terman o¢ 2/ 1952). Also it was reported that there is a significant interaction
between cultivars and time of desiccant application for yield of seed tubers (between 35
and 65 mm in diameter) (Sanderson ef 2/ 1984). Increase in yield during a slow
desiccation may be due to translocation of assimilates from top to tubers and /or water
absorption by the tubers (Sanderson ¢4/ 1984). However if vine Kkilling i5 done before
normal vine maturity, it will result in a decrease in yield compaced to untreated vines,
but it will have the advantage of preventing oversized tubers (Murphy, 1968).
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1.2.6 Residues of desiccaat in tubers
3

When herbicides are sprayed on tuber bearing crop plants, special attention _
must be paid to the possibility of herbicide uptake by the tubers and subsequent residue
accumulation (Schmidt and Pestener, 1980). Sodium arsenite, which was the most used

_ potato vine desiccant (because of low cost and good performance), was extremely toxic
to humans and animals and its use was questioned because of possible toxic residues in
soil and tubers (Murphy, 1968). Finally its use was cancelled (Harrington, 1974).

Diquat which is the most potent plant desiccant has been claimed not to

~ accumulate in plant tissues in quantities considered harmful for consumers (Chro-

minski and Rozej, 1975). However diquat is still a toxic chemical substance to handle
and the trend toward the use of chemicals with lower mammalian toxicity has lead to~
trials with new desiccants.

127 Influence of climate -

Climatic conditions have an important effect on the performance of chemicals
used as desiccant. Sieczka (1980) reported that cool and wet weather conditions, which
often occur at time of desiccant application, reduce the effectiveness of most of the

~ compounds registered as potato vine desiccants. As an example, variable fall tempera-

ture was considered to be the cause for variable efficacy of dinoseb (Mutch or 2/ 1984).

1.3 Hoe-39866 evaluation asa haulm desiccant

¢

A new chemical compound synthetised in the laboratories of Hoechst AG, Hoe-
39866 (ammunium-(3-amino-3-carboxypropyl) methyiphosphinate) (previously coded
as Hoe-00661 and Hoe-7900), was first tested for its herbicidal properties in 1976 under
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greenhouse conditions (Gotz e£ &/ 1983). This product provides good desiccation of
potato haulm, but has the adverse effect of inhibiting germination of seed tubers
retained from treated plants (Ivany, 1984). Since Hoe-39866 has a good dessication po-
tential, further research need to be conducted in order to verify and quantify the
inhibitory effect of Hoe-39866 on sprout germination and to determine if this adverse
characteristic may be counteracted.

1.3.1 Status of Hoe-39866

Since 1979, Hoe-39866 has been tested intensively around the world for its
possible use in fruit orchards, vineyards, plaatation crops (rubber, oil palm, coffee and
cocoa), industrial weed control, weed control prior to planting (soybean, cotton) and
minimum tillage practice (grain crops) (Gotz ef 2/ 1983). Registration of Hoe-39866 has
been obtained in the Federal Republic of Germany with the trade name of BASTA® and
in the Netherlands with the trade neme of FINALE® (Lindhoud, 1984). Other regis-
trations of the formulated product may have been obtained or will be obtained, but no
mention of other registrations was found in the literature consulted.

1.3.2 Physical and chemical properties .

The active ingredient of Hoe-39866 is the mopoammonium salt of the parent
rvamino acid DL-phosphinotricin, a phosphinic acid analog of glutamic acid (Gotz et al
1983). The parent acid has been initially isolated from a tripeptide antibiotic
(bialaphos) produced by Streptomyces viridochromogenes in 1972 (Leason e a/ 1982)
DL-phosphinotricin is obtained in vivo from the hydrolyis of bialaphos (see fig. 1.1)
(Corbett o 2/ 1984). Bialaphos was shown to be an effective herbicide due to its
metabolism to phosphinotricin in seasitive species (Duke, 1985). Other chemical and
physical properties are listed in table 1.2 . ' ‘
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Bialaphos: ao-p-caz-cnz-cﬂ-co-m-cln-co-nn-c?-coon
| |
CH NH CH CH
3 2 3 3
s
hydrolysis
0
]
DL- Phosphinotricin ; HO-:’-C*’Q'Cﬂz“C{*-COOH
OH. NH,
Hoe:39866 : 0 -
- + -.
NH4 CHS\‘T'C%'C%‘CIH'MH
0 . NH,

Fig. 1.1 Hoe-39866 ax;d‘ related molecules (adapted from Corbett 22/ 1984).

chemical formula: Cs5HisN204P

molecular weight: o 198.16 gt:ams

so‘lubility at 20°C: in water, »20 gr./100 ml

toxicity: acute oral lD:e, movas: ’ 424 mg a.i./kg bodyweight
rat: 1810 mg a.i./kg bod;}waight

(adapted from Gotz e 2/ 1983). -




EREEE TGAa

[P g - T T m——
T RPTE TN PR O N i R IR e
AN = h 4

TIRETR taa

R
T

s 3y

P LN R SYTREPRN ‘}1«-.4

Y o

T e

™

1.3.3 Mode of action of Hoe-39866

6

Phytotoxic symptoms after foliar application of Hoe-39866 start with a pale
yellowish discoloration of the green parts of the plant which then wither and die a/f’tgg
a period of two to five days (Gotz of 2/ 1983). Phosphinotricin and its monoamménium
salt, Hoe-39866, are potent inhibitors of the enzyme glutamine synthetase in the leaf
tissue (Kocher,1983). Glutamine synthetase is the first enzyme involved in NH3 assimi-
lation in plants (Leason o¢a/ 1982). NH3 assimilation through glutamine synthetase is
illustrated in figure 1.2 (Corbett of 2/ 1984). Under normal conditions the ammonia
produced by various metabolic processes (mainly photorespiratory processes) in the
plant celf combines with glutamic acid to form glutamine (Gotz &z &/ 1983). " Shortly
after application of Hoe-39866 the ammonium metabolism of the plant is disturbed and
at the same time photosynthesis is severely inhibited. Accumulation of ammonia,
which is toxic to plant cells in higher concentration occurs * (Gotz ef 2/ 1983). It was
observed that ammonia accumulation was already detectable prior to the inhibition of
photosynthetic activity. It isthe ammonia accumulation which is thought to interfere
vith photosynthetic oxygen production, which suggest no direct action of Hoe-39866 on
photosynthesis (Kocher, 1983).

Hoe-39866 was afso shown to be an inhibitor of other metabolic processes. Lipid
synthesis being the more sensitive followed by protein and RNA syntheses which were
more affected than photosynthesis. The degree of inhibition being proportional to
herbicide concentration (Bellinder a¢4/ 1984).

&
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Fig 1.2 NH3 assimilation in plaats (Corbett oz £/ 1984).

1.3.4 Absorption and translocation of Hoe-39866 '
1.3.4.1 Absorption .

Hoe-39866 is absorbed through the leaves of treated plants and is not pa}'ﬁ-
cularfy rainfast when rainfall occurs within six hours, decreasing its activity (Hoechst
AG, 1981: Kindhoud, 1984). One day after the application of the formufated product to
Sorghum halepense , 19% of the active ingredient had penetrated into the leaves. Two
days after application 35% of the applied active ingredient had been absorbed (Gotz oz

2/ 1984). No root absorption could be detected (Lindhoud, 1984). <

-, /



1.3.42 Tragslocation

Translocation of the active ingredient or accumulation of ammonia beyond the
treated zone has been detected, which may account for the partial systemic action of
Hoe-39866 (Bellinder o2/ 1985). Gotz of 4/(1983) reported that when jeaves of [pomes
sp. and Sorghum halepense were treated, symptoms were observed on the younger
untreated leaves and growin g points.

Schwertle (in Kocher, 1983) reported that the systemic effect of Hoe-39866 is
more or less pronounced depending on the species to be treated. When sprayed on
raspberry for cane vigor control, there was no evidence of translocation of the active
ingredient to the fruiting canes: but these canes emerged later than those treated with
dinoseb-in-oil, which may account for a certain inhibitory effect of Hoe-39866 on
regrowth (Lawson and Wiseman, 1983).

V‘ \‘

When sprayed on [mperata cylindrica , the duration of the period during which
regrowth is suppressed is related to the dosage of Hoe-39866, which indicates that the
active ingredient has a certain influence on the metabolism in the rhizomes
(Langeludekke of 2/ 1983). Kassebeer ¢ a/ (1983) also noted that Hoe-39866 affects
roots or rhizomes but does not destroy them and suggested that the application of the
product should be done when the nutrient reserves are fully mobilised and the plant
development more advanced in order to get better weed control.

Richardson ef a/ (1982) reported that Agropyron repens recovered well from
foliar sprays of Hoe-39866 at 2 medium dose, but the rhizomes system was less vigorous
than the control. At the high dose (1.5 kg a.i. /ha) they noticed that all plant systems
were killed. They suggested that translocation of Hoe-39866 could be less than glypho-
sate. The contact action of Hoe-39866 may be responsible for the limited translocation
of the product in the plant (Kocher, 1983).

Although effects on roots and rhizomes has been detected, no action via the
roots could be detected after emergence: suggesting the product acts via the leaf
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(Lindhoud,1984; Gotz ¢ &/ 1983). Inhibition of shoot regrowth from rhizomes and other,
subterranean organs of perrenial plant species, could be due to a lack of glutamine for
amide transfer reactions (Kocher et Lotzsch, 1985).

" Much larger quantities of ammonia are produced by light dependent processes
(nitrate reduction and photorespiration) than by other processes not dependent on
light ” (Kocher, 1983). It was noticed that in darkness or under very low light intensi-
ties ammonia accumulation was strongly reduced and leaf necrosis developed only
slowly on treated plants (Kocher, 1983).

L

1.35.2 Temperature
4

Cold and dry weather vill'decrease metabolic activity of plants trea:ted with Hoe-
39866 and as a result the herbicide activity will be slower (Lindhoud, 1984). High tem-
perature (26 OC/18 °C, day/night) are optimum for herbicidal activity on dicoty-
Igdonous species (Donn, 1982).

4

1.3.6 S0il behavior of Hoe-39866

Reports on soil behavior of Hoe-39866 state that residues do not accumulate in
the soil and that the pro/duct is completely decon}pdsed to carbon dioxide within a few
weeks (Gotz e 2/ 1983; Langeluddeke, 1982). Leaching in natural soils is not deeper
than 13 cm, but studies on artificial soils in greenhouses has shown leaching of the
active ingredient to the deepest layer of soil studied (Gotz e£2/1983).
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1.3.7 Qbjectives

The present research program was initiated to evaluate the field efficacy of
Hoe-39866 asa potato-top desiccant by comparing it to the generally used herbicide
diquat. But since Hoe-39866 has been previously reported to interfere with the
regenerative potential of tubers, the use of herbicidal combinations (Hoe-39866 plus
diquat) was evaluated as a technique to counteract this inhibitory effect on the
regenerative potemtial of Tubers. Finally, preliminary studies were conducted to
investigate on the possible transfocation of Ho§-39866 from top to tubers and/or
absorption of the desiccant by the tubers from the soil. .
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Chapter 2
A
EVALUATION OF HOE-39866 AS A POTATO-TOP DI'ES ICCANT

tLl Inn:odumsm W -

Hoe-39866 was assayed as a desiccant treatment on three different potato
cultivars (Kennebec, Russet Burbank and Sebago). The objectives of the experiments,
conducted over two consecutive years (1985 and 1985), were (a) to evaluate the potential
of Hoe-39866 as a potato-top desiccant in terms of desiccating performance and yield
effects, (b) to determine daughter tuber quality (stem-end browning\and regenerative
potential) and (c) to compare the performance “of Hoe-39866 to diquat, the currently
used desiccant in eastern Canada .

v

2.2 Materials and methods
2.2.1 Plantculture

Seed tubers of the three potato varieties (Kennebec, Russet Burbank and Seba-

_ 8o) were planted on May 21th 1985 and on May 21th 1986 at the Agriculture Canada

research station in Harrington, PEI . The three cultivars were planted in three dis-
tinct blocks, allowing separate analysis of the data for the three varieties. Soil type was
a fine sandy loam (Charlottetown series), of pH5.8 . At planting time, fertiliser (17-17-
17) was banded at a rate of 784 kg/ha. -

N
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Desiccation treaments were allocated to each variety in a randomized complete
block design with four replications. Desiccants were sprayed on September 5t 1985

and S)eptember 4th 1986 using a compressed air hand sprayer calibrated at a spraying

volume of 300 {iters/ha and at pressure of 276 kilopascal (40 p.s.i.). Each experimental
plot was 3.5 m X 7 m with four rows of potatoes. Desiccant treatments applied were Hoe-
39866 at 0.25, 0.50 and 1.0 Kg a.i./ha, diquat at 0.84 kg a.i./ha and an untreated control.

22.3. Data collection
2.2.3.1. Desiccation rating

Desiccation of both feaf and stem tissues was visually rated 7, 14 and 21 days

after herbicide application. The rating ranged from zero (no effect on the plant tissue)
to one hundred (complete desiccation - complete brownig{md loss of turgidity).

22.3.2. Tuber yield : —

Tubers were harvested mechénically from two center rows of each experi-
mental plo eptember 270 in 1985 and on September 28th in 1986. Total weight and
weight of graded (sized) tubers were recorded. TuJbets were then placed in storage at a

'temperature of 5 - 79C and refative humidity of 90 %.

2233 '

. -
On Jaauary 318t 1986 (170 days after treatment), ten tubers were randomly

selected from each plot's yield of the 1985 experiment and taken out of storage. Each of
these tubers were analysed for stem end browning. Rating for stem end brgﬁing was

’

)
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done visually using a scale from zero (0) to ten (10), zero being no browning and ten
being severe browning. This experience was repeated for the 1986 experiment.

2.2.3.4 Regenerative potential of tybers
22341,

On May 220d {986 tubers obtained from the yield of the 1985 experiment were
taken out of storage. Twenty seed size tubers (whole) were selected randomly from
each plot's harvest and planted in a randomized complete block design at Harrington
farm PEI on May 27'h 1986. Tubers Were planted 30 cm apart with the twenty tubers
in a six meter length of row. Emergence couats were taken at 28 and at 42 days after
planting. On September 18th 1986 all the plots were mechanically harvested. Total
weight per plot and weight of graded (sized) tubers were recorded. This experiment
was not perfomed for the tubers harvested from the 1986 desiccation experiment
because of time {imitations.

\
22342 3provting of tubers retained {rom treated plaats

On may 24th 1986 three tubers were randomly selected from the harvest of each
plot of the fall 1985 desiccation experiment. These tubers were then placed , basal end
down, in plastic trays previously half-filled with peat moss. The trays were then placed
in controlled environment for a period of 28 days under complete darkness, relative
humidity of 90 %, and temperature of 20° C. Sprout length was recorded on three eyes
per tubers on day 11, 14, 21 and 28 after the beginning of the experiment Fresh weight
and dry weight of the sprout growth of the three (3) eyes was recorded at the end of
this experiment ( dfter 28 days). This experiment was also performed in the spring of
1987 for the tubers retained from the 1986 desiccation experiment,
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2.3Results
2.3.1 Desiccation performance-

AFriedman test was performed for both leaf and stem desiccation of the three
cultivars in order to determine if Hoe-39866 and diquat showed similar desiccation
results. This test was performed for each period of data collection (7, 14 and 2] days
after herbicide application) and for both the 1985 and 1986 experiments.

2.3.1.1 Leaf desiccation

The complete analyses using the Friedman test are presented in Appendix | a.
There was a significant effect of the different desiccant treaments on each of the three
cultivars. In order to locate the differences in desiccation performance, a multiple
comparison test (experimentwise error rate = 20 %) was performed using ranked visual
ratings (Figure 2.1 to 2.6).

Hoe-39866 used at 0.25 kg a.i./ha) gave slower desiccation results on each of the
three cultivars in both 1985 and 1986. Seven days after desiccant application, this low
rate had poor desiccation performance when compared to the other desiccant treat-
ments. This difference became less important with time after herbicide application.
wenty - one days after application this treament was similag to the three other ones
appliéd on the variety Kennebec and Russet Burbank; but on Sebago it was still

Hoe-39866, when used at 0.50 and 1.0 Kg a.i./ha, was comparable to diquat in

desiccation performance at 7, 14 and 21 days after herbicide application This

aring results between years, it can be noted that diquat provided
higher desiccation in 1986 than in 1985 at 7 days after herbicide application, whereas
Hoe-39866 at all rates responded the 6pposite way. \

17
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Fig 2.1 Leaf dessication with Hoe-39866 and diquat on the variety Kennebec - 1985
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2.3.1.2 Stem desiccation

~

The complete analyses using the Friedman test are presented in Appendix | b.
There was a significant effect of the differeat herbicide treaments on each of the three
cultivars except for Kennebec and Sebago, 7 days after herbicide application in 1986. In
order to locate differences in desiccation performance, a mulitiple comparison test was
performed using ranked visual ratings (experimentwise error rate =20 %, excepi for R.
Burbank 21 days, 1986: experimentwise error rate = 30 %) (Figure 2.7 to 2.12).

Hoe-39866, used at a rate of 0.25 kg a.i./ha, did not provide as good a desiccation
performance as the other desiccant treatments. This characteristic was particularly
noticeable on Sebago in 1985 and 1986 and., to a lesser extent, on the two other varieties
14 days after herbicide application (1986 resulits).

3
The two other rates of Hoe-39866 (0.50 and 1.0 kg a.i./ha) were comparable to
diquat, the only exception being with the 0.50 kg a.i./ha rate on Sebago. This rate gave
fower desiccation results than diquat on this particular vaciety, but only in 1986 and
the difference was not significant.

n ’ ]
When comparing results between years, it can be noted that all the desiccant

treatments gave higher desiccation results in 1986 on both Kennebec and Russet
Burbank. This characteristic however was only noticeable 14 days after herbicide
application.

o
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2.3.2Tuber yield

¢
Analysis of variance were performed for each grade and total tuber yield of

each of the three cultivars in order to determine if the desiccant affected tuber yield.

The analyses were done for both the 1985 and 1986 harvests. The complete analyses are *

presented in Appendices 2a to 2f.

Vhen variances were homogeneous between the two years the data from both
years vere combined and analyses of variance performed on these combined data The
complete analyses are shown in Appendices 3a to 3¢c. There was a significant effect of
the desiccant on the yield of large size tubers for the three varieties. This
characteristic was also reflected in the total yield of the two varieties Kennebec and
Russet Burbank. On Sebago, this effect could also be noticed, but only on separate year
data since variance were not homogeneous between the two years.

A regression analysis was performed for each of the three cultivars considering
the yield of sized and total tuber yield as a function of Hoe-39866 rate in kg a.i./ha
(Appendix 4). From these analyses the degree of the polynomials describing the data
were found and are listed in Tables 21,22and2.3.

e

From these regrqssion\ equations it was noted, for both Kennebec and Sebago,
that the yield of large size tuber was negatively correlated, to a certain extent, to the

‘rate of Hoe-39866 used. This effect was also noticed for the total yield of both Russet

Burbank and Sebago. However it should be noticed that these regression equations
were significant only when considering the separate year data, the only exception
being for Sebago (size D tubers). )
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ﬁ' Table 2.1 Regression equations of the yield of Kennebec'tiibers as affected by Hoe-39866
rate of application. :
N
Tuber size Year  Regression equation R cV ProF
J0mm+) 185  Y=318-226H 027 6687 0.037
D (76 -80 mm) 1986 Y=865-251H 0.31 38.33 0.0251
Where

Y istheyield/exp. plot in kg

H is Hoe-39866 rate in Kga.i/ha _

R2 is the coefficient of determination

CV isthe coefficient of variabilityin % .

Pr islthe probability that the regression equation is due to chance
only

§53

Table 2.2 Regression equations of the yield of R. Burbank tubers as affected by Hoe-

39866 rate of application,
_ Tuber size Year  Regression equation R2 CY. PcoF
Total yield 1986 Y=2252-032H . ) 0.32 5.80 0.0235
Vhere .

Y istheyield/exp. plotin kg

H is Hoe-39866 rate in Kg a.i./ha

R is the coefficient of determination

CV isthe coefficient of variability in % -

Pr isthe probability that the regression equation is due to chance
only )

26
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Table 2.3 Regression equations of the yield of Sebago tubers as affected by Hoe-39866

rate of application. .
Tuber size Year  Regression equation A Pr>F
J(80 mm +) 1985 Y=192 - 184 H 0.39 81.53 0.0096
C(61-75 mm) 1986 Y =1241-250H ) 0.44 991 0.0052
D(76-80 mm) 1986 Y=321 - 222 H 0.60 32.01 0.0004
Total yield 1986 Y =2230- 462 H 0.81 429 0.0001
D(76-80 mm) 19856 Y =360 - 141 H 0.17 39.94 00189

Where

Y istheyield/exp. plot in kg

H isHoe-39866 rate in Kg a.i./ha

RZ isthe coefficient of determination

CV isthe coefficient of variability in %

Pr islt.he probability that the regression equation is due to chance
only

2.3.33lem end browning

A Friedman test was performed for both the 1985 and 1986 desiccation experi-
ment in order to determine if desiccation with Hoe-39866 and diquat had any effect on
stem end browning of harvested tubers. The complete analyses are presented in
Appendix 5.

Y L}

In general, there was no significant effect associated wich chemical desiccation
on stem end browning, the only exception being with the cultivar Sebago in the 1986
experiment. A multiple comparison test (experimentwise- error rate = 20%) was
performed for this particular experiment. From this test it was noted that Hoe-39866 at
1.0 kg a.i./ha resulted in the highest stem-end discoloration rating, wRich was
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significantly higher than Hoe-39866 at 0.23 kg a.i./ha, but not significantly different
from the other treatments including the controg treatment.

2.34.1.1Time ofemergeace
N

An analysis of variance was performed for each of the three cultivars in order
to determine if the emergence of plants grown from retained tubers was affected by
chemical desiccation treatment. The completed analyses are listed in Appendix 6. There
was a significant effect of the desiccant on emergence of Kennebec and Russet
Burbank at both ‘28 and 42 days after planting and on emergence qf Sepago at 42 days
after planting only.

A regression analysis was perfdhned for each of the L;u'ee cultivars considering
the emergence of plaats as a function of Hoe-39866 rate in kg a.i./ha (Appendix 7).
From these analyses the degree of the polynomials describing the data were found and
are listed in table 2.4 . From these equations it was noted that emergen ce was negative-
iy correlated to the rate of Hoe-39866 (Figure 2.13). At rates of 05 and 10 kg ai/ha
emergence for the three varieties was found to b? significantly lower from emergence
observed under desiccation with diquat.
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& Table 2.4 Regréssion equations of the number of emerged plants from retained tubers
* : as affected by Hoe-39866 rate of application.
Cultivar  time  Regression equation R? CV. . PooF
Kennebec  28days Y = 1900 -'886 H 0.47 24.49 0.0033
lf
Kennebec  42days Y = 2025 --38H - 0.65 6.00 0.6002
RBurbank 28 days Y= 1855 - 8.11H 0.49 21.9 0.0027
RBurbank  42days Y = 2015 - 206 H 0.44 476 0.0050
Sebago S Y- 209 - 841H ~ 0.38 “24.13 0.0107
Where g .
Y isthe number of emerged plants (out of 20) ‘
H is Hoe-39866 rate in Kgai./ha
. RZ is the coefficient of determination
CV is the coefficient of variability in %
} Pr isthe probability that the regression equation is due to chance
. only:
oy
- % 2 —
e Kennebec
" l'w b S wy gy - o
e go4 == = R.Burbank
; 66 4
e 404 — Sehago
a 204 .
e o [1 b 3. Y
© o 025 . 05 0.75 i
Hoe-39366 rate (Kg a.i./%a)
Fig 2. 13 Emergence % of potato plants after 42 days as affected by Hoe-39866
rate of application. Emergence % with diguat used as desiccant is;
' Kennebec: 99 % , Russet Burbank: 100 % , Sebago: % %.
‘ 1.5.d.0.05: Kennebec: 5.61 % , Russet Burbank:5.17 % , Sebago: 1035 %
RS v
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An analysis of variance was performed for each of the three cultivars in order
to determine if the yield of tubers of plants grown from retained tubers was affected by
the chemical desiccation treatment applied the previous year. The complete analyses
are listed in Appendix 8. There wasa significant effect of the desiccant on total yield of
Kennebec and Russet Burbank. But on the total yield of the variety Sebago, this effect
was not significant even if increasing rate of Hoe-39866 resulted in lowering the yield
of tubers (Figure 2.14),

'

1671 .
141 '
Prot 12 /// —
yield 10+ . / — Q
(kg) gl ] .
6+ / —— \
(2)+ Sm—_ k\ + - -
Hoe Okg Hoe .25kg Hoe .S0kg Hoe 1.0kg  diquat
herbicide tredtment

Figure 2.14 Total yield of Sebago plants obtained from retained tubers.

A regression analysis was performed for the two cultivars Kennebec and Russet
Burbank considering the total yield of plants as a function of Hoe-39866 rate in kg
a.i./ha (Appendix 9) From these analyses the degree of the polynomials describing the
data were found and are listed in table 2.5 . From these equations it was noted that total
yield was negatively correlated to the rate of Hoe-39866 (figure 2,15 and 2.16). At rates

of 0.5 and 1.0 kg a.i./ha total yield for the variety Russet Burbank was found to be

significantly different from total yield observed under desiccation with diquat.
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Table 2.5 Regression equations of the yield of tubers of plants grown from retained
tubers as affected by Hoe-39366 rate of application.

‘Cultivar  Size  BRegressionequain = R?  CV.  Poof

Kennebec B Y- 727-345H /0.45 25.95 0.0042
' - c Y- 13.11- 379H 0.41 15.60 0.0073
. Total Y- 2204- 7140 - 057 12.78 0.0007
: " R Burbank B Y- 13.04-369H 047 13.56 0.0034
: : " Total Y- 1854-502H 057 10.62 0.0008
“z .
‘ " Where

Y istheyield in kg per experimental plot

H isHoe-39866 ratein Kga.i/ha . -
RZ isthe coefficient of determination

CV isthe coefficient of variability in %
Pr isthe probability that the regression equation is due to chance -

) c only

~

3
/' == diquat
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Plet 201 . ..oees semeccnees
| s — Lo
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2.15 Total yield of Kennebec grown from retained tubers as affected
by rate of Hoe-39866.
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Fig. 2.16 Total yield of Russet Burbank plants grown from retained tubers
as affected by rate of Hoe-39866.

Analyses of variance were performed on the sprout growth of tubers retained
from treated plants for each of the three cultivars in order to determine if the
desiccant affected sprout growth. The analyses were done for both the 1986 and 1987
experiments. The complete analyses are presented in Appendices 10ato 10 f.

When variances were homogeneous between the two years the data from both
years were combined and analyses of variance performed on these combined data. The
complete analyses are shown in Appendices 11 ato 11 c. There was a significant effect
of the desiccant on the sprout growth for each of the three varieties. On Kennebec and
Sebago this effect was noted on both sprout length (14, 21 and 28 days) and sprout
weight (fresh and dry). On Russet Burbank this effect was observed only at 14 days
vhich was the only reading for which variances were homogeneous. However the
effect of the desiccant on sprout growth was siganificant for all the other readings
analysed separately. '
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A regression analysis was performed on the combined data (except Russet
Burbank) for each of the three cultivars considering sprout growth as a function of
Hoe-39366 rate in kg a.i./ha (Appendix 11 a to 11 ¢). From these analyses the degree of

the polynomials describing the data were found and are listed in Table 2.6 t0 2.3 .
¢

From these regression equations it was noted that sprout growth of retained
tubers from each of the three varieties was negatively correlated to the rate of Hoe-
39866 used. The regression equations with the highest coefficient of determination
were kept to draw regression lines. For each of the three cultivars, this was obtained
for the sprout length at 28 days (Figure 2.17 to 2.19). Sprout growth for the tv}o
varieties Kennebec and Russet Burbank, was found to be significantly different, at all
rates of Hoe-39866, from that under desiccation with diquat. For the cultivar Sebago
this significant difference was only found at ratesof 0.5 and 1.0 kg a.i./ha.

Table 2.6 Regression equations of sprout growth of retained tubers as affected by

Hoe-39866 rate of application. Kennebecs 1986-87 combined results.
Dependent Regression equation R? CY. PeoF
_variable ‘
sprout length Y- 3406 - 980H 0.18 27.04 00162
-~ day 14
sprout length Y - 4469 - 1851 H 0.36 25.53 0 0003
day 21
sproutlength Y = 58.13 - 30.30H 0.39 3215 00001
day 28 :
fresh weight Y-349 - 230H 031 53.09 0001 °
" day 28
dry weight Y =047 - 028H 0.26 5153 0.0026
day 28
Where
. H isHoe-39866 rate in Kga.i./ha
R2 is the coefficient of determination
' CV isthe coefficient of variability in %
( Pr isthe probability that the regression equation is due to chance
‘ only
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Table 2.7 Regression equation of sprout growth of retained tubers as affected by
Hoe-39866 rate of application. Russet Burbank 1987 results.
{

Dependent Regression equation R? (A ProF
_Yariable
sprout {ength Y=7788 - 66.16 H 0.71 - 0.0001
day 28
Where

H isHoe-39866 rate in Kg a.i./ha -

RZ isthe coefficient of determination

CV isthe coefficient of variability in %

Pr isthe probability that the regression equation is due to chance
only

Table 2.8 Regression equations of sprout growth of retained tubers as affected by
Hoe-39866 rate of application. Sebago 1986-87 combined results.

Dependent Regression equation R? cy. Pro>F
Yariable
sprout length Y=3158 - 1476 H 0.40 27.36 0.0001
-y . day 14
sprout length Y=379% - 18.10H 0.43 26.56 0.0001
sprout length Y = 4304 - 2286 H 0.45 29.34 0.0001
day 28
fresh weight Y=232 - 153H 0.22 67 88 00072
day 28
dry weight Y=034 - 021H 0.20 66.56 0.0104
day 28 ’
Where

H isHoe-39866 rate in Kg a.i./ha
R2 isthe coefficient of determination
CV isthe coefficient of variability in %
ﬂ islt.he probability that the regression equation is due to chance
only




vnnqﬁqu“

80 === Hoe- 39866

70.’..---.--.-.I.--I-.-.--‘II-

60 I LSD .0
mmso_, .05

401+

301

20»
|0$

o a3 05 073 i
Hee-39866 rate (kg 2.i./ha)

0

Fig 2.17 Sprout length of retained Kennebec tubers (day 28) as
affected by rate of Hoe-39866. {
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Fig 2.18 Sprout length of retained Russet Burbank tubers (day 28) as
affected by rate of Hoe-39866.
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Fig 2.19 Sproutlength of retained Sebago tubers (day 28) as
affected by rate of Hoe-39866.

i .24 Discussion

-
2.4.1 Desiccation performance
2.4.1.1 Leaf desiccation

In general, leaf desiccation with Hoe-39866 was not as rapid as leaf desiccation
with diquat. However, increasing the rate of Hoe-39866 tended to reduce this diffe-
rence. Hoe-39866 used at 0,25 kg a.i./ha did not gave satisfactory results on the
cultivars Russet Burbank and Sebago, but on the cultivar Kennebec this rate of Hoe-

| - 39866 was as good a desiccation treatment as the standard diquat treatment.

Hoe-39866 used at 0,50 and 1,00 kg a.i./ha gave desiccation results comparable to
diquat and achieved acceptable desiccation, 21 days after application, on both the cul-
tivars Kennebec and Russet Burbank. On Sebago, the 050 kg a.i. rate of Hoe-39866 did
not gave satisfactory desiccation, making this treatment unacceptable for this
particular cultivar which is not as easy to desiccate as the two other varieties studied
(Ivany, personal communication).

I ‘S
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The reduced performaace of the 0,25 and 0,50 kg a.i./ha rate of Hoe-39866 on the
cultivar Sebago in 1936, may have been due to difference in climatic conditions. Cool
and dry weather have been showan to decrease the activity pf Hoe-39866 (section

1.352).

—

2.4.12 Stem desiccation

As observed for leaf desiccation, stem desiccation with Hoe-39866 was not as ra-
pid as with diquat, and especially at the 0,25 and 0,50 kg a.i./ha. Hoe-39866 used at 1,00
kg ai/ha, and on the three cultivars studied, gave as good a desiccation as the standard
diquat treatment.

At the 0,50 kg a.i./ha rate, Hoe-39866 provided good desiccation of both the va-
rieties Kennebec and Russet Burbank. However, on the cultivar Sebago, this treament
did not give satisfactory desiccation, 21 days after treatment, making it an unacceptable
treatment for this particular variety. The 0,25 kg a.i. rate of Hoe-39866 did not provide
acceptable level of stem desiccation for the three varieties in both 1985 and 1986. The
reduced performance of the 0,25 and 0,50 kg a.i./ha rate of Hoe-39866 on the cultivar
Sebago in 1986, may have been due to differeace in climatic conditions (section 1.3.5 2).

2.4.2 Tuber yield

The yield of large size tubers of the cultivars Kennebec and Sebago and the total -

yield of the cultivars Russet Burbank and Sebago was affected, to a certain extent, by
the rate of Hoe-39866. Since desiccation was done before normal vine maturity, these
reductions in yield is in accordance with the findings of Murphy (1968).

2.4.3 Stem-end discoloration

In general there was no significant effect associated with chemical desiccation

- on stem- end discoloration. However on the cultivar Sebago', in 1986, stem-end disco-
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loration of tubers treated with Hoe-39866 at 1,00 kg a.i./ha had a significantly higher
stem-end discoloration rating as when treated with Hoe-39866 at 0.25 kg a.i/ha. This
increased discoloration may have been caused by the rapid desiccation obtained with
Hoe-39866 at 1,00 kg a.i./ha. These observations are in accordance with the findings of
Hoyman (1947).

2.4.4 Regenerative potential of tubers

§

244.1.1Time of emergence

A\

There was a direct negaﬁve correlation of the rate of Hoe-39866 on ‘the
emergence of plants grown from retained tubers. This inhibitory effect on regrowth,
observed on each of the three cultivars, may be due to the systemic action of Hoe-39866

asreported in section 1.3.4.2.

A direct negative correlation of the rate of Hoe-39866 on the yield of tubers
retained from desiccated plants was observed on both the variety Kennebec and Russet
Burbank. This reduction in yield, under{'ghe different Hoe-39866 treatments, may be
the result of the delayed emergence observed on these Lwo varieties as well as a
reduction in emergence percentage. Some reducttions in yield were observed (with
increasing Hoe-39866 rates) on the cultivar Sebago, but these reductions were not
important enough to be considered significant.

~ The inhibition effect on yield of retained tubers may have been caused by an
indirect effect of Hoe-39866 which, by delaying and reducing emergence of plants
from treated tubers, have resulted in shortening the growing period of the plaats and
decreased their yield. Such an effect have been reported with other chemicals such as
diquat (Murphy and Goven,1973).

\
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Increasing the rate of Hoe-39866 for desiccation purposes decreased propor-
tionally the sprout length and weight of tubers retained from desiccapd plants. This
inhibitory effect may have been caused by the partial systemic action of Hoe-39866, as
reported on other plant species (section 1.4.3.2).

245 Geperal discussion
\

Acceptable desiccation pérformances were obtained when Hoe-39866 was used at
rates of 0,50 and 1,0 kg a.i./ha for the two cultivars Kennebecs and Russet Burbank and
at a rate of 1,0 kg a.i./ha on the cuitivar Sebago. However at these specific rates and
cultivar combinations, inhibition of the regenerative potential of tubers retained from
treated plants (i.e. emergence, sprout grewth and yield), suggests a relatively impor-
tant systemic action of Hoe-39866 in potato plants.

A
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Cha;iter 3
EVALUATION OF REDUCED RATES OF HOE-39866 COMBINED WITH DIQUAT

AS A PQTATO-TOP DESICCANT TR!EATMENT

_3.1]atroduction

Different combinations of ‘reduced rates of Hoe-39866 and diquat were assayed
as new desiccant treatments on three different potato cultivars (Kennebec, Russet
Burbank and Sebago). The objectives of the experiments, ‘done over two consecutive
years (1985 and 1986), were to evaluate the potential use of these desiccant combina-
tionsas vin®killing treamentsin terms of, desiccating performance, yield effects and
daughter tubers quality (stem- end browning and regenerative potential) and, to
compare the performance of these treatments to the standard desiccant treatment
(diquat, 0.84 kg a.i./ha) in eastern Canada .

3.2 Materialsand methods:

e

With the exception of the specific treatments, the experimental procedures used
for the evalvation of the combinations of Hoe 39866 and diquat as desiccation
trealments were the same as those described in section 2.2 . The treatments applied are
listed in table 3.1, °
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‘ The procedures involved in parameter measurements: 1) leaf and stem
desiccation, 2) tuber yield, 3) stem-end browning 4) emergence and yield of plants
- grown from retained tubers aad 5) sprouting of retained tubers were identical to those

[y

previously described (section 2.2.3).

Table3.1 Treatment list
1 .“diquat : 0.84
2. Hoe-39866 0.25 -
" 3. Hoe-39866 0375
4. Hoe-39866 0.50
\ 5. Hoe-39866 + diquat 025+ 042 .
c 6. Hoe-39866 + diquat | 0375 « 0.42 | "
- 7. Hoe-39866+ diquat - 050+ 042
8. Control -
¢ -
\\ 3.3 Results \
3.3.1 Desiccation performance )

AFriedman test was performed for both leaf and stem desiccation of the three
cultivars in order to determine if low rates of Hoe-39866 used alone and in
combinationwith diquat showed similar desiccation results as the standard desiccation
treatment (i.e. 3iquat 0.84 kg a.i./ha). Thistest was performed for each period of data
collection ( 7, 14and 21 days after desiccant application) and for both the 1985 and 1986
experiments. '

C
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3.3.1.1 Leaf desiccation

The complete analyses using the Friedman test are presented in Appendix 13
There wasa significant effect of the different desiccant treaments on each of the three
cultivars. In order to locate the differences in desiccation performance, a multiple
comparison test (experimentwise error rate = 25 %, except for Kennebec 21 days, 1986:
experimentwise error rate - 60 % and R. Burbank 21 days, 1986: experimentwise error
rate = 30 %) was performed using ranked visual ratings (Figure 3.1to 36).

Hoe-39866 used at 0.250 and 0.375 kg a.i./ha gave slower desiccation than the
ther desiccant treatments on each of the three cultivars in both 1985 and 1936,
However twenty one days after desiccant application desiccation from all desiccant
treaments were similar on varieties Kennebec and Russet Burbank:; but on Sebago
desiccation performance of the lower rates of Hoe-39866 (0 250 and 0.375 kg a.i/ha) was
still significantly lower than the standard diquat treatment.

Hoe-39866, when used at 050 kg a.i./ha, was comparable to diquat in terms.of
desiccation performance when rated at 7, 14 and 21 days after desiccant application
This characteristic was observed on each of the three varieties in both 1985 and 1986.

The addition of 0.42 kg a.i./ha of diquat to the low rates of Hoe-39866 substan-

tially improved the desiccating performance of these treatments on the three cultivars ‘

and for the two years of data collection. This enhancement was particularly noticeable
on the cultivars Kennebec and Russet Burbank, 7 days after desiccant application, but
on Sebago, the improvement was still appreciable 21 days after desiccant application
for both the 1985 and 1986 set of data. /

o
#

When comparing results between years, desiccation of the cutivar Sebago was

@

slower in 1986 than in 1985 with all treaments showing lower ratings at all periods of
evaluation.

\
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A 39866, .25 kg 2.i./ha
B 39866, .375 kg a.1./ha
BB 39866, 50 kg a.i./ha

0 39366 .25 kg ai. +
diquat .42kga.i./ha

39866 375 kg a.i. +
diquat .42 kg a.i./ha

B 39866 S0kgai. +
diquat .42 kg a.i./ha

diquat, 0.84 kg a.i./ha
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days after treatment

Fig 3.1 Leaf desiccation with Hoe-39866 alone and combined with diquat on the
variety Kennebec - 1985 experiment. Columns identified with the same
| letter within each date are not significantly different at the 25% experi-
; ( mentwise error rate.
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Fig 3.2 Leaf desiccation with Hoe-39866 alone and combined with diquat on the
- : variety Kennebec - 1986 experiment. Columns identified.with the same
( letter with#h each date are not significantly different at the 25% experi-
mentwise error rate (except for 21 days: error rate=60%)
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diquat 0.42 kg a.i./ha

B 39566 0.5 kg a.i. +
digvat 0.42 kg a.i./ha

diquat, 0.54 kg a.i./ha

Fig 3.3 Leaf desiccation with Hoe-39866 alone and combined with diquat on the

variety Russet Burbank - 1985 experiment. Columas ideatified with the
same letter within each date are not significantly different at the 25%
experimentwise error rate, -
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B control

& 39866, 0.25 kg a.i/ha
39866, 0.375 kg a.i./ha
B 39866, 0.50 kg a.i./ha

[J 39366 0.25 kg a.i. +
diquat 0.42 kg a.i./ha

39866 0.375 kg a.i. +
diquat 0.42 kg a.i./ha

B 39866 0.50 kg a.i. +
diquat 0.42 kg a.i./ha

diquat, 0.84 kg a.i./ha

Fig 3.4 Leaf desiccation with Hoe-39866 alone and combined with diquat on the
variety Russet Burbank - 1986 experiment. Columns identified with the
same letter within each date are not significantly different at the 25%
experimentwise error rate (exceot for 21 days: error rate = 30%)




B contro
& 39866, 0.25 kg a.i/ha
il 39866, 0.375 kg ai/na
{8 39866, 0.50 kg a.i/ha

r [ 39366 0.25 kg a.i. +
: diquat 0.42 kg a.i./ha
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' % B 39566 0.50 kg a.i. +
diquat 0.42 kg a.i./ha

diguat, 0.84 kg a.i./ha

Y

days alter treatment

Fig 3.5 Leaf desiccation with Hoe-39866 alone and combined with diquat on the
variety Sebago - 1985 experiment. Columns identified with the same letter
within each date are not significantly different at the 25% experimentwise

(j error rate.
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-Fig 3.6 Leaf desiccation with Hoe-39866 alone and combined with diquat on the
( variety Sebago - Results of the 1986 experiment. Columns identified with

the same letter within each date are not significantly different at the 25%
experimentwise error rate BQ
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3.3.1.25tem desiccation

The complete analyses using the Friedman test are presented in Appendix 14
There was a significant effect of the different desiccant treaments on each of the three
cultivars; with the exception of Sebago, 7 days after desiccant application in 1986. In
order to locate differences in desiccation performance, a multiple comparison test was
performed using ranked visual ratings (experimentwise error rate = 25 %, except for
Kennebec and Russet Burbank 7 days, 1986: experimentwise error rate = 40 %) (Figure
3.7t0 3.12).

The two lowest rates of Hoe-39866 of 0.25 and 0.375 kg ai./ha resulted, to some
extent, in a slower desiccation on each of the three cultivars in both 1985 and 1986
This low performance was observed to be significantly different from .the standard
diquat treatment only on Sebago and only for certain periods of data collection (ie
1985: 14 days after treatment and 1986: 21 days after treatment).

Hoe-39866, when used at 0.50 kg a.i./ha, was comparable to diquat in terms of

‘fdesic ation performance (7, 14 and 21 days after desiccant application). This

characteristic was observed on each of the three varieties in both 1985 and 1986

The addition of 0 42 kg a.i./ha of diquat to the low rates of Hoe-39866 substan-
tially improved the desiccating performance of these treatments. This characteristic
was noted on the three cultivars and for the two years of data collection. This
enhancement was particularly noticeable on the cultivars Kennebec and Russet
Burbank, 7 and 14 days after desiccant application; but on Sebago, the improvement was
still appreciable 21 days after desiccant application for both the 1985 and l%@t of
data, '

L

Vhen comparing results between vyears, stem desiccation of the cutivars
Kennebec and Russet Burbank was non existant 7 days after desiccant application 1n
1986. Four{een days after treatment, all treaments showed better desiccation in 1986
Similar results between years, were obtained 21 days after desiccant application,
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days after treatment

Fig 3.7 Stem desiccation with Hoe-39866 alone and combined with diquat on the
variety Kennebec - 1985 experiment. Columns identified with the same
letter within each date are not significantly different at the 25% experi-
mentwise error rate.
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Fig 3.8 Stem desiccation with Hoe-39866 alone and combined with diquat on the
variety Kennebec - 1986 experiment, Columns identified with the same
letter within each date are not significantly differentat the 25% experi-
mentwise error rate (except for 7 days: error rate = 40%)
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Fig 3.9 Stem desiccation with Hoe-39866 alone and combined with diquat on the
variety Russet Burbank - 1935 experiment. Columns identified with the
same letter within each date are not significantly different at the 25%
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Fig 3.10 Stem desiccation with Hoe-39866 alone and combined with diquat on the
s variety Russet Burbank - 1986 experiment. Columns identified with the
l same [etter within each date are not significantly different at the 25%

experimentwise error rate (except for 7 days: error rate = 40% )
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Fig 3.11 Stem desiccation with Hoe-39866 alone and combined with diquaton the
variety Sebago - 1985 experiment, Columns identified with the same letter
within each date are notsignificantly different at the 25% experimentwise
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F ig 3.12 Stem desiccation with Hoe-39866 alone and combined with diquat on the
variety Sebago - 1986 experiment. Columns identified with the same letter
within each date are not significantly different at the 25% experimentwise
error rate,




3.3.2Tuber vield

t

Analyses of variance were performed on graded and total tuber yield of each of
the three cultivars in order to determine if the desiccant treatments affected tuber
vield. The analyses were done for both the 1985 and 1986 harvests. The complete
analyses are presented in Appendicesi5a to 15f.

When variances were homogeneous between the two years the data from both
years were combined and the analysis of variance performed on these combined data.
The camplete analyses are shown in Appendice [6. When considering these combined
data, there was no significant effect of desiccant treatment on tuber yield for the three

- varieties. When considering single year data, significant effect of desiccation on tuber

yield was observed only once ( i.e. Sebago, size D, 1986 data). For this set of data, diquat
at 0.84 kg a.i./ha, Hoe-39866 at 050 kg a.i./ha, Hoe-39866 + diquat at 025 + 0 42 kg
a.i./ha and Hoe-39866 + diquat at 0.375 + 0.42 kg a.i./ha significantly decreased the yield
of tubers when compared to untreated plants.

3.5.3Mmm

A Friedman test was performed for both the 1985 and 1986 desiccation
experiment in order to detern;ine if desiccation with Hoe-39866 and diquat had any
effect on stem end browning of harvested tubers. The complete analyses are presented
in Appendix 17.

A multiple comparison test (exgerimentwise error rate = 25% ) was performed in

order to locate difference between the extent of stem end browning under the different
" desiccant treatments. From this test it was noted, for all the experiments, that there was

no sigaificant difference between the desiccant treatments in terms of their coatri-
bution to stem end browning. )

N
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An analysis of varian ce was performed for each of the three cultivar in order to

determine if the emergence of plants grown from retained tubers was affected by the
desiccation treatments, The completed analyses are listed in Appendix 18 There was no
significant effect of the desiccant treatments on emergence of any of the thre;
cultivars, Thistrend occurred for both the 28 and 42 day rea;.dings (Appendix 18).

\

3.3.412Yield of tubers

L

An analysis of variance was performed for each of the three cultivars in order

to determine if the yield of tubers of plants grown from retained tubers was affected by

chemical desiccation treatment. The complete analyses are listed in Appendix 19,

. There vas no significant effect of desiccant treaiment on total yield of all the three
cultivars under study.

¥ 3.3.4.25prouting of tubers retained from desiccated plants

Analysesof variance were perfarmed on the sprout length and weight of tubers
retained from desiccated plants for each of the three cultivars in order to determine if
the desiccant treatments affected sprout growth. The analyses were done for both the

1986 and 1987 experiments, The complete analyses are presented in Appendices 20 a to
20 £, ‘

Sprout length was not affected to a significant degree by the desiccant treat-
ments in the year 1986 (Figure 3.13 to 3.15). This was observed for the three varieties,
gxcept for the sprout length at 14 days of Kennebec, For this last set of data, sprout
c length under the standard diqua/t treatment was significantly higher than any of the
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other treatments including the untreated coatrol (Table 3.2). Sprout fresh weight was
not affected by desiccation, except for the fresh weight (28 days) of Kennebec. For this
set of data, sprout fresh weight showed the same trend as of sprout length (14 days) of
the same cultivar (Table 3.2).Finally sprout dry weight for the three cultivars was not.
affected by any of the desiccating treatments (Figure 3.16 to 3.18).

Table 3.2 Sprout length (14days) and sprout fresh weight (28 days) of retained
——Kennebec tubers, 1936 experiment

Sproutlength Sproutir. weigh‘t
14 days (mm) 28 days (grJ

Treatment Rate (kg a.i/ha)

Ldiquat 0.84 44332 6673

2. Hoe-39866 0.25 3450 b 5743

3.Hoe-39866 0.373 3733 b 4030
4. Hoe-39866 0.50 33500 3.88D

5. Hoe-39866 + diquat 0.25 + 0.42 3333b 4300

6. Hoe-39866 + diquat 0375+042 37670 5.92ab .

7. Hoe-39866 + diquat 050 +0.42 6Rd 5,47 ab

8. Control - 34170 - 5.34 ab

Numbers identified with the same letter,within each column are not significantly
differentat the 5% level (Duncan's multiple range test).

In 1987 sprout length at 14, 21 and 28 days was affected by desiccation for all of
the three cultivars. Where response was observed, a general pattern of sprout length
under the different treatments was observed (Figure 3.13 to 3.16). Reduction of sprout
length was particularly evident for three of the desiccation treatments (ie. Hoe-39866
at 0.375and 050 kg a.i./ha and diquat at 0.82 kg a.i./ha). Finally the addition of 042 kg
a.1. of diquat to the two highest rates of Hoe-39866 greatly reduced the inhibition of the
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latter desiccaat on sprout length. Effect of desiccation on sprout fresh and dry weight,
even if similar to that on sprout length, was not as consistant, being significant only
on fresh weight of both Kennebec and Sebago and on dry weight of Kennebec. Effect
of the different desiccation treament on sprout dry weight is shown in Figure 3.16 to
3.18.

20 - B diquat 82 kg a.)./ha
( B 39866 25kg a1 /ha
60 +
J 39866 375kg ai./ha
I — S [T 39866 S0kg a.i./ha
f
sprout 4 ¢ [ 39866 25kg a.i. +
length 30 ) diquat 42kg a1 /ha
(mm) 39866 375 kg, +
201 il diquat .42 kg a.i./ha
=" M 39866 S0kgai +
diquat .42 kg a../ha
0 @ control
1986 1987

Fig.3.13 Effect of Hoe-39866 used alone and in combination with diquat on the sprout .

fength (21 days) of retained Kennebec tubers. Columns identified with the
same letters within each date are not significantly dxfferent at the 1% level
(Duncan’'s multiple range test).
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160 1 8 diquat 82kg a.i./ha

140 4 K3 39866 .25 kg a.i./ha

120 1 i BB 396866 375k a.4./ha

: 001 B 39866 S0kga.i sha
sprout i [J 39866 25 kg a.i. +
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(mm) 60t 39866 375 kg a.i. +
| diquat .42kg at./ha

®1

201 Bl 39866 S0kga.i. +

diquat 42kq a.i./ha

0 Il control

1

Fig. 3.14 Effect of Hoe-39866 used alone and in combmauon with diquat on the sprout
length (21 days) of retained Russet Burbank tubers. Columns identified with
the same letters within each date are not significantly different at the 5%

level (Duncan’'s multiple range test).
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4
50 1 & diguat 82¥gai /ha
K3 39866 .25 kg a.i./ha
40 1 , 39866 375 kq a.1./ha
g abe B 39866 SOkga1 /ha
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fi - diqual .42kgar/ha
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Fxg 3.15 Effect of Hoe-39866 used alone and in combination with diquat on the sprout
length (21 days) of retained Sebago tubers. Columas identified with the same /
1ettars within each date are not significantly different at the 1% level ( Dun- /
can's multiple range test).,



B diquat B2kgais/ha
B3 39866 .25 kg ai./ha
B 39866 .375kg a.1./ha
@ 39866 .50 kg a.i/ha

[J 39866 25 kgal. +
diquat .42 kg a.i/ha
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Fig. 3.16 Effect of Hoe-39866 used alone and in combination with diquat on the sprout
dry weight (28 days) of retained Kennebec tubers. Columns identified with
the same letters within each date are not significantly different at the 1%
level (Duncan's multiple range test).

Fig. 3.17 Effect of Hoe-39866 used alone and in combination with diquat on the sprout

B diquat 82 kg a.i/ha

0.7 1
ob K3 39866 25 kg a.i/ha
= ® 39866 375 kg aisha
sprout 05 15 D 39866 50 kg a1 /ha
ary 44 O 39866 25 kgal.+
weight diquat .42 kg a../ha

39866 375 kqai +
diquat .42 kg a.i./ha

W 39866 50 kg ad. +
diquat 42kgai/ha

Control

dry, weight (28 days) of retained Russet Burbank tubers.
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Fig. 3.18 Effect of Hoe-39366 used alone and in combination with diquat on the sprout
dry weight (28 days) of retained Sebago tubers.

‘3.4 Discussion

341 lle.simﬁmm&nmpﬂ .
3.4.1.1 Leaf desiccation

Leaf desiccation with Hoe-39866 used at 0.25, 0.375 and 0.50 kg a.1./ha, even if
slower than under the standard diquat treatment, is acceptable and achieved adequate
desiccation, 21 days after application, on both the cultivar Kennebec and Russet Bur-
bank. On the cultivar Sebago, Hoe-39866 used at 025 kg a.i /ha did not provide accep-
table desiccation Used at 0.375 kg a.i./ha, Hoe-39866 gave desiccation comparable to
diquat at 0.82 kg a.i./ha but only in 1985. This decreased performance of Hoe-39866 1.
1986, may have been due to difference in climatic conditions (section 12.7), and
therefore this rate, along with the 0.25 kg a.i./ha rate are unacceptable as vine-killing
treatments for this particular variety. On the same cultivar, Hoe-39866 used at 0 50 kg
a.i/ha provided desiccation comparable to the standard diquat treatment, but still had
visual ratings much lower than under the latter treatment, making its use
questionable.
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_caused by diquat, as.noted on all three cultivars.

Adding 0.42 kg a.i./ha of diquat to the three rates of Hoe-39866 used, was effec-
tive in improving both the rapidity and adequacy of leaf desiccation on the three va-
rieties of potatoes, making these three treatments acceptable for vine desiccation pur-
poses. ‘This increase in response may have been due to the rapid initial desiccation

3.4.1.2 Stem desiccation ~

As observed for leaf desiccation, stem desiccation with Hoe-39866 used alone was
not as rapid as with the standard diguat treatmént. The two Jdwest rates of Hoe-39866 of
0.25and 0.375 kg a.i./ha, even if not significantly differént from the diquat treatment
on Kennebec and Russet Burbank, resulted in lower visual ratings and especially in
1985. These lower ratings makes their adequacy questionable in terms of desiccation
performance. However Hoe-39866 used at 0.50 kg a.i./ha provided a good general stem
desiccation on these two cultivars. On the cultivq.i‘ Sebago, Hoe-39866 at 0.25 and 0.375
kg a.i/ha did not provide acceptable level of desiccation in 1986, making these two
treatments unacceptable for stem desiccation purposes. On the same cultivar, Hoe-
39866 used at 0.50 kg a.i./ha provided desiccation comparable to the standard diquat
treatment, but still had visual ratings much lower than under the latter treatment,
making its use questionable

Implementing these three rates of Hoe-39866 with diquat at 0 42 kg a.i /ha, was

effective in improving the rapidity of stem desiccation on the three cultivars for the

same reasons asthose stated in section 3.4.1.1. These three treatments provided desicca-
tion comparable to diquat and were generally more effective than when Hoe-39866 was
used alone, making these three treatments acceptable in terms of desiccation perfor-

mance.
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3.4.2 Tuber yield

Tuber yield was not affected by the different desiccation trea
Sebago large tubers (76-80 mm), 1986 experiment. Since desiccation was done before
normal vine maturity, this reduction in yield is in accordance with the findings of
Murphy (1968). ‘

3.4.3 Slem-end discoloration ‘

There was no significant effect associated with chemical desiccation on stem-
end discoloration. These observations are in accordance with the findings of Hoyman
(1947).

From the results obtained, it was noted that there was no significant effap€t of
tubers
on tubers of

any of the desiccant treatments on emerge f plants grown from retai
This observation suggests no residual effects of the desiccation
treated plants.

/-’
o //\_//]

il'here was no significant eféii)f the different desiccation treatments on yield

.@Wau’on implies that there was no
appreciable inhibition activity of any of the desiccant treatments on the yield potential
of retained tubers. B

of plants grown from retained tube



3.{.4.2 DO ‘ R ) doers (e _:_,t:l O D ”..'-', D13NLS

Ip~general, the diffsrent desiccation treatments did naot affect the sprouting
abilit§ of retained tubers to a significant extent However, increasing the rate of Hoe-
39866 from 0.25 to 0.375 and 0.50 kg a.i./ha usually resulted in reducing both sprout
length and sproutdry weight of retained tubers. Such an inhibition on sprout growth
could have been the result of the partial systemic activity of Hoe-39866 (Kasseheer e¢ &/
1983).

Pt

The combination of the three low rates of Hoe-39866 with diquat at 0.42 kg
a.i/ha, generally resulted in minimizing the inhibition effect of Hoe-39866 on sprout
length and weight of treated tubers. This response migth be due to the rapid contact
action of diquat which could have limited, to some extent, the systemic activity of Hoe-
39866.

Finally, in 1987, the standard diquat treatment resulted in lowering considera-
bly sprout length and sprout dry weight of retained tubers when compared to the
untreated control; a response completely opposite to that observed in 1986 where diquat
did increase these two parameters for the three varieties studied. This reduction of
sprouting performance in 1987 could have been caused by the drier conditions that
have prevailed in the 1986 growing season (414 mm of rain in 1985 vs 312 mm of rai
in 1986) This decreased rainfall might have reduced the germination potential of
tubers treated with diquat (Ivany, personnal commuanication). And when we compare
the sprout dry weight of 1987 to that of 1986, we can see that the sprouting performan-
ce of the tubers was noticeably reduced in 1987 for all the varieties and treatment com-
binations. This global reduction of sprouting in 1987 may be of ighportance and may
have affect the germination potential under each desiccation Lreamlghts\

.
~he
Y
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345 General discussion ,

Acceptable desiccation performances were obtained when Hoe-39866 was used at
0,50 kg a.i./ha for the two cultivars Kennebec and Russet Burbank. However at this
rate, Hoe-39866 had some inhibition on the sprout growth of retained tubers and
suggests some residual activity which could limit its use as a desiccant treament. The
combination treatments of Hoe-39866 and diquat generally provided good desiccation
without having any adverse effect on the germination potential of retained tubers.
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B Chapter’«i‘
TRANSLOCATION AND ABSORPTION OF HOE-39866

IN POTATOPLANTS

l § v

4.1 Introduction

As reported in section 1.3 , Hoe-39866 provides good desiccation of potato haulms
but it has the disadvantage of impairing the regenerative potential of tubers, which is
an undesirable effect, especially for seed tuber production. This inhibition of seed
vitality may be due, in part, to the transfocation of Hoe-39866 and/or ammonia from the
foliage to the tubers. Another factor which could be responsible for this inhibition
may be the absorption of Hoe-39866 from the soil by the tuber itself.

Two experiments, using {4C labeled Hoe-39866, were conducted in order to
determine if the desiccant, or its metabolites, could be translocated either basipetally or
acropetally in potato plants. Another experiment was also carried out in order to 5
evaluate the absorption of Hoe-39866 through the skin and/or eyes of potato tubers

4 2 Material and methods

42.1 slocation of Hoe-39866 | 0 e

4.2.1.1 Plant culture

Twenty seed tubers from the cultivar Kennebec were removed from storage and
exposed to bromoethane ( 0.2 mi vapor/ml ) in a desiccator for 24 hr on December 16t




egx:m b

1986. This method was shown to break dormancy and to faver sprouting as reported by
Coleman (1983). Six days after the bromoethane treatment, ten tubers showing good
germination were selected and planted in 30 cm pots containing a mixture of pro-mix,
muck soil and sand (1:2:1). Pots were placed in greenhouse at a temperature of 200 C
and exposed to a photoperiod of 16 hours. Under these conditions, plants showed
excessive stolon elongation (aerial sprouts) which might have been due to extreme in
temperature (Hiller et al, 1985). To correct this situation, temperature was lowered to
182 C and photoperiod reduced to 12 hours 40 days after planting to decrease stolon
eloqgation and favor tuber formation.

«

3

Sixty five days after planting, five potted plants were selected on the basis of
their uniformity of growih and moved to a fume hood. Four plants were treated with
14C HOE-39866 labeled on carbon 3 & 4 (specific activity 5.26 KBq/microl or 0.142
microCi/microl). The !4C HOE-39866 ammonium salt was obtained by dissolving the
free acid in an equivalentamount of diluted ammonia. A 35 microlitre droglet (184 KBq
or 4.97 microCi) was applied to the adaxial mid-portion of the adjacent leaflet to the
terminal leaflet of a young fully expanded leaf (Figure 4.1). The treated leaf of all
plants was the 5th {éaf from the apex . The untreated plaant was kept asa control .

After 7 days the plants wers harvested and two of the treated plants v;'ere kept
for liquid scintillation counting. After 14 days the same procedure was respected for
the two remaining treated plants.
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Fig. 4.1 Treated leafletand sampling‘ location.

4.2.1.2 Sample preparation and counting:

For every treated plant used in liquid scintillation counting, the same sampling
procedure was followed. The treated leaf was separated into treated leaflet, adjacent
leaflet and terminal leaflet. Treated leaflets were washed with 10 ml of water to remove
the unabsorbed HOE-39866. A 0.5 ml aliquot of each washing solution was transferred to
a liquid scintillation vial and 5 ml of liquid scintillation cocktail was added. Sampling
on sach of these leaflets was done at both the proximal and distal end of the leaflet and
also in the median region of the leaflet. Sampling was also done at the petwle node
located between the treated leaflet and adjacent leaflet. The proximal end of the treated
leaf petiole was also sampled (Figure 4.1).

In addition, two apical meristems per plant and two tubers per plant were also
assayed for radioactivity. The tuber samples were obtained from both the basal and the
apical ends. Fresh weight of the tuber samples ranged between Sand 10 mg. .

Each sample was placed into a scintillation vial and 0.5 mlof a 1:2 30 % hydrogen
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peroxyde and 60 % perchloric acid was added to the vial. The vials were then placed-

into an oven at 65°C for 1 hour to allow for complete tissue solubilization. Five ml of
liquid scintillation cocktail (universol cocktail) was added to the vials.

4

Each sample was counted for a period of five minutes in a liquid scintillation
counter (LKB Wallac, 1219 Rackbeta 'Spectral‘). A second counting for every sample
was obtained 48 hours after the first count and the average reading was calculated.

4.2.2 Translocation of Hoe-39866 in apical potato cuttings
4.2.2. 1 Plant cufture

Ten Kennebec seed tubers were planted on June I8t 1987 in 30 cm pots
containing a mixture of pro-mix, muck-soil and sand (1:2:1). Pots were placed in
greenhouse with no additional lighting. Sixty-three days after planting, photoperiod
was reduced to 8 hours, using black curtains, to enhance tuber formation ( Ewing,
1978). After 10 days, 60 apical cuttings were obtained from the mother plants following
the procedure described by Ewing (1978). The shoot apex was exci‘ged just below the
forth node befow the apex, counting the first node as the youngest one with a leaf at
least 35 mm long. The basal leaf was excised and the cutting inserted to a depth of two
cm in a ten cm pot containing a soil medium of equal amounts of sand and peat moss
(Fig. 4.2). These cuttings were maintained on a mist bench at a temperature of 200 C and
undet: a photoperiod of 21 hours. The cuttings were kept under these conditions for a
period of 14 days.

Twelve apical cuttings were selected on the basis of vigor and good tuberization
at the basal axillary bud. Selected cuttings were transferred to a fume hood and on the
same day, nine cuttings were treated with 14C Hoe-39866 (spec. act. 0,142 micro Ci). A 20
microl. droplet (2,84 microCi) was applied to the adaxial surface of the first leaf below
the apex (Fig 4.2). Three untreated plants were kept as controls.
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day 0 day 14

Fig. 4.2 Apical cuttings at day zero and after tuberization (day 14) along with
treatment location. a) axillary bud. b) small tuber. c) treated leaf.

42.2.3 Sample preparation and counting

After 2, 4 and 7 days, three treaied cuttings and one control cutting were i
harvested. On each cutting, both the meristem and tuber were excised Three tissue
samples (weighing between 8 and 10 mg) were obtained from each of the meristem and
from both the apical and basal end of each of the tuber. Tissue samples were solubilized
using the procedure described in section 4.2.1.2 with tissues from the control cuttings
treated similarly. |

‘
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Each sample was placed into a scintilfation vial and 0.5 mlof a 1:2 30 % hydroged
peroxyde and 60 % perchloric acid was added to the vial. The vials were then placed
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into an oven at63°C for 1 hour to allow for complete tissue solubilization. Five ml of
liquid scintillation cocktail (universol cocktail) was adcjed to the vials. Each sample was

coun-ted for a period of five minutes in a liquid scintillation counter (LKB Wallac, 1219
" Rackbeta ‘Spectral’).

4.2.3 Absorption of Hoe-39866 by tubers

Sebago seed tubers (Eiite III seeds) were dipped for 1 second in Hoe-39866
solutions of different concentrations [0 - 3333 ppm(v/v)] to evaluate any inhibitory
effect of Hoe-39866 on the sprouting of treated tubers (Table 4.1). After treatment, tu-
bers were placed, basal end down, in a randomized block design, on plastic trays
previously half-filled with peat moss. The trays were then placed in\controlled envi-
ronment for a period of 28 daysunder complete darkness, relative humidityl of 90 % and
temperature of 20° C, Sprout length was recorded on three eyes per tubéroafter 14, 21
and 28 days. Fresh weight and dry weight of the sprout growth of the three eyes was
recorded at the end of this experiment (after 28 days).

Table 4.1 List of treatmeants

v

Ireatment Concentration (ppm(v/v)of a.i)
1. Hue-39866 3333
2. Hoe-39866 333
3. Hoe-39866 ¢, 33
4. Hoe-39866 3
5. Hoe-39866 : 0.3
6. Hod-39866 , .0.03
7. Hoe-39866 4 0.003
3. Control , ) . 0
{
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4.3 Results Vo
4.3.1 Translocation of Hoe-39866 in mature potato plants
4.3.12 Absorption of Hoe-39866

, Absorption of the desiccant after 7 and 14 days are listed in Table 42, No increa-
se in absorption was observed from 7 to 14 days after treatment time. In fact the plant
harvested 14 days after desiqéant application showed a lower retention of the labejled
desiccant. '

Table 4.2 Absarption of {4C Hoe-39866 into leaves of potato plants.

activity { a
7 days after l4days after
4/~ /- .
Applied activity 184.00 +/- 553 184.00 +/- 55
Activity in rinse 8294 +/- 677 115.33 +/- 1645
water .
Absorption % o 5492 +/- 448 3732+/- 532 .

4alfvalues listed in the table are averages of six sampfes counted twice.

4.3.1.3 Translocation of Hoe-39866 into treated [eaf

*

Presence of radiclabeled Hoe-39866 or its metabolites was observed at both the
distal and proximal end of the treated leafiet. Much higher activity (in all 4 plants) was
recorded at the distal end (Table 4.3). This higher activity could have been due to im-
proper washing of the treated leaflet. Since rinsing of the leaflet was done from the
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proximal end to the distal end and since only 10 mi of water wasused , it is possif)/le that
some unabsorbed 14C -HOE-39866 accumulated at the distal end of the leaflet. All
sampling locations however were much higher in activity than the control samples
used as a background reference. ‘

Table 4.3 Recovered activity of 14C Hoe-39866 in treated leaf

AN
Proximal
Adjacent
leaflet Mid
‘Distal
\ )
g
Proximal
Treated
leaflet Mid
Distal
P
) Proximal
Terminal .
leaflet  Mid
' Distal

ﬂgn'lliﬁl mﬂﬂlﬂﬂmﬂ !Bg lmi [m:h xg‘mhn 3
Zdays 14 days
0.13 +/- 0.10 045 +/- 0.17
007 +/- 0.14 0.03 +/- 002
005 +/- 0.06 0.05 +/- 0.05
083 +/- 0.77 488 +/- 368
t
1022 +/- 8.00 53.85 +/- 23.07 v
26.42 +/-25.77 93.49 +/- 28.86
005 +/- 0.04 0.15 +/- 0.09%
001 +/- 002 002 +/- 001
007 +/- 0.13 0.11 +/- 0.10

% all values listed in the table are averages of six samples counted twice.

Background activity = 0.01 +/-0.02 Bq/mg fresh weight.




c’ : Activity was also recorded in samples of the petiol:e between the treated leaflet and the
leaflet facing it (adjacent leaflet). This activity was noted in all plants (Table 4.4).
Distribution of radioactivity in the leaflet facing the treated leaflet seemed to decreased
from the proximal end to the distal end. However thisobservation was not observed for
all 4 plants(Table 4.3). Some radioactivityc\mﬂd also be found into the terminal leaflet
but at lower levels vhen compared to the two other leaflets (Table 43). It was also
noticed, in all 4 plants, that radioactivity moved to the proximal end of the leaf petiole

at levels that were 6.5 to 16 times higher than the background activity found in'the

control plants (Table 4.4).

&

Table 4.4 Recovered activity of 14C Hoe-39866 ot leaflet internode and petiole enc'i* -

ggﬂ!im EQQIEEQ !Bnlmc [Cﬂﬁh Y_Ql'ﬂh“ a
7 days : 14days
€ Leate :
| internode ‘ 0.38 +/- 0.38 058 +/- 034
) petiole
end T 043 +/- 007 0.11 +/- 0.06

2 alf values listed in the table are averages of six samples counted twice
Backgroundactivity =0.01 +/-002 Bg/mg fresh weight.

4.3.1.4Translocation of Hoe-39866 into meristems and tubers
i : , y
| Only low levels of activity were recorded in meristems of treated plants Some

activity could be detected at the apical end of the tubers at both 7 days and 14 days after
teatment but no appreciable amount of radioactivity could be found at the basal end of

the tubers (Table 4.5).

a
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Table 4.5 Recovered activity of 4C Hoe-39866 in meristems and tubers

. {(Ba/ma fresh weight) *
\ _ Ldays I4days
Meristem ° 0.08 +/- 0.08 0.06 +/- 0.05.
Tuber apical end 0.04 +/- 008 0.02 +/- 0.08
Tuber basal end 002 +/- 0.02 " 0.01 +/- 0.02

3 all values listed in the table are averages of 12 samples counted twice.
Background activity for meristem =0.002 +/- 0.003 Bq/mg fresh weight. -
Background activity for tuber =0.023 +/- 0.028 Bq/mg fresh weight.

4.3.2 Translocation of Hoe-39866 in apical potato Suttings
4321 Imn;lpswgn_mmms_tgm

Presence of 14C Hoe-39866 (or its metabolite) in apical meristems of potato cut-
tings was detectable at all sampling periods. An appreciable increase in activity was
observed between 2 and 4 days after desiccant application. No such increase could be
observed between the 4and 7 days sathpling period (Table 46).

4322 Translocatbn to tubers

Presence of labeled Hoe-39866 (or its metabolite) in tubers was detected in both
the basal and apical end of tubers(Table 46). An appreciable increase in activity was
observed between 2 and 4 days after desiccant application. No such increase was
observed between the 4 and 7 days sampling period. No conclustve difference in
radioactivity could be detected between the apical and basal ends of tuber (Table 46).




Table 4.6 Recovered activity of 14C Hoe-39866 in meristem and tuber of apical cuttin gs.

- ] -
2days . 4days Zdays

Meristem 0,06 +/- 006 15909 +/- 24330 7981 +/- 16040

Tuber apicalend  0.19 +/- 007  \ 076 +/- 0.96 080 +/- 166 .

Tuber basalend  0.08 +/- 0.06 117 +/- 109 0.58 +/- 0.7

2 all values listed in the table are averages of nine samples
Background activity for meristem =0.03 +/-0.01 Bq/mg fresh weight.
Background activity for tuber = 0.04 +/- §.001 Bq/mg fresh weight.

4.3.3 Absorptio a-39866 by tubers -

Analyses of variance were performed on the sprout length and weight of tubers
dipped in solutions of different concentration of Hoe-3986A in order to determine if any
of these treatments affected sprout growth, The complete analyses of the two expe-
riments are presented 1n Appendices 22a and 22b with the combined analysis 1n
Appendice 23. There was a significant effect of desiccant treatment on the sprout
length for both runs. Analysis of combined data could not be performed on both fresh
and dry weight readings, however it was observed that the treatments had a significant

effect on these variables in both experiments

A regression analysis was performed on the combined data (except fresﬁ and
dry weight) of each of the three cultivars, with sprout length as a function of Hoe-
39866 concentration in ppm(v/v) (Appendix 24). From these analyses the degree of the
polynomials describing the data were found and are presented in Table 47. Regression
analysis was also performed on the separate data of both fresh and dry weight and re-
gression equations obtained ary presented in Table 4.3.
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From these regression equations it was noted that sprout length and sprout
weight of Sebago tubers was nsgatively correlated to the concentration of Hoe-39866
used. The regression equations with the highest coefficient of determination were kept
to draw regresion lines (Figure 4.3 and 4.4). Sprout length and fresh weight was found
to be significantly different from that of the control at concentration 3333 ppm v/v

Table 4.7 Regression equations of sprout length of tubers as affected by Hoe-39866
concentration. Combined data.

Number of Regression-equation R2 ('R Pr>fF
7 Y = 1651 - 261X 10-3H 0.28 3054 0 0001
14 Y = 3464 - 703X10-3H 0.47 26.35 0.0001
o ’,
21 Y = 3864 - 745X10-3H 0.51 22.87 0,0001
28 Y = 3921 - 726X10-3H 0.46 24.09 0.0001
Where

Y isthe sproutlength in mm
H is Hoe-39866 concentration in ppm(v/v)
~ R2 isthe coefficient of determination
CV isthe coefficient of variability in %
Pr isthe probability that the regression equation is due to chance
only
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~ R Table 4.3 Regression equationsof sprout weight of tubers as affected by Hoe-39366
: concentration. .
Dependent Run Regression equation RZ cV. ProF
yariable
; fresh weight | Y =260 - 6.15X104H 064 2228 0.0001
fresh weight 2 Y = 311 - 692X10-4H 046 30.06 0 0001
Dry weight | Y - 041 - 893X105H 060 22.36 0.0001
Dry weight 2 Y - 064 - 144X 1040 043 32.08 0.0001

Where
Y isthe sprout weightin gr
H isHoe-39866 concentration in ppm(v/v)
R2 isthe coefficient of determination
CV isthe coefficient of variability in %
Pr isthe probability that the regression equation is due to chance
only

Fig 4.3 Sprout length of Sebago tubers (21 days) as affected by Hoe-39366
concentration.
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Fig 4.4 Sprout fresh weight of Sebago tubers(1St run) as affected by
Hoe-39866 concentration.

4.4 Discussion
4.4.1 Translocation of Hoe-39866 in mature potato plauts
4.4.1.2 Absorption of Hoe-39866

A reduction in absorption and/or retention of !4C labelled Hoe-39866 could be
noted between 7 and 14 days after application. This phenomenon can possibly be ex-
plained by the fact that the treated leaf tissue, 14 days after treatment, was completely
dried out and may have permit leakage of the labelled desiccant out of the leaf tissve

4.4.1.3 Translocation of Hoe-39866 into treated leaf

. ,b

~ The presence of radioactivity into the different parts of the treated leaf suggests
the possible movement of 14C Hoe-39866 or any of its metabolites out of the treated
leaflet. The radioactivity found at the proxirial end of the leaf petiole suggests that this

movement may not be limited to the treated leaf and may extend out of the leaf vascular
tissue
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The detection of radioactivity in the meristems of treated potato plants indicates
the possible acropetal movement of Hoe-39866 or of any of its metabolites. However,
since the variability of the different readings was high (Table 4.5), the acropetal
movement of Hoe-39z:w:’?¢( not be generalised to all the plaats studied. The low [evels
of radioactivity foulrd—in the tubers, close to background activity, suggests some
basipetal movement of the desiccant or its metabolites to the tubers. However the
variability of the results, as well as the low levels, suggest further studies. The
variation and low level of activity found was probably caused by the tremendous

dilution factor associated with using large mature potat, plants.

Such a dilution factor, using mature potato plants, suggests that more conclusive
observations might be drawn if smaller individuals were used. By using smaller plants,
this dilution factor would be reduced and movement of radioactive compounds would

d »
then be made easier

442 slocatio Hoe-39866 i

4.4.2.1 Translocation to meristems

The presence of radicactivity in the meristems of treated potato cuttings
suggests the acropetal movement of Hoe-39866 or its metabolites Accumulation of
radioactive compound in the meristems occurs up to 4 days after treatment time
However the variability of the results indicates that the acropetal movement of Hoe-

39866 or its meta\ggolites, even if possible, could be variable between treated individuals
}

4.4.22 Translocation to tubers

The detection of radioactivity in the tubers of treated potato cuttings suggests
the possible basipetal u}anslocatmn of Hoe-39866 or its metabolites. Accumulation of

(’ radioactive compounds in the tubers occurs up to 4 days after treatment. However,
variability of the r;gsults suggests that this basipetal movement of Hoe-39866 or its
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met;ibolites. even if possible, would be variable between treated individuals. Finally
there are no indications that the radioactive compounds preferably accumulates at the
basal or apical end of the tuber '

%
4,43 Absorption of Hoe-39866 by tubers

The negative correlation found between the concentration of Hoe-39866 solu-
tions and the sprout growth of tubers dipped in these solutions, indicates the possible
absorption of Hoe-39866 through the tuber epidermis or directly from the eyes of the
tuber. Such an absorption would permit Hoe-39866 to express its herbicidal activity,
which would explain the reduction of sprout growth ocurring under increasing Hoe-
39866 concentrations.

4.5 General discussion

t

Radioactive studies have shown the possible acropetal and basipetal movement
of Hoe-39866 or any of its metabolites in potato plants. However translocation was more
conclusively demonstrated with small apical cuttings rather than in mature potato
plants. Reduction of sprout growth from tubers dipped in sclutions of Hoe-39866

suggested passible direct absorption of mewy the tubers.
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CHAPTER 5

SUMMARY AND CONCLUSION

Hoe-39866 was found to be a good desiccant in terms of both leaf and stem desic-
cation on the three cultivars Kennebec, Russet Burbank and Sebago. The use of Hoe-
39866 as a desiccant did not increase the occurence of stem-end browning but did
reduce, to some extent. the yield of large sized tubers for the three varieties studied. At
rates that provided good desiccation, Hoe-39866 had an inhibiting effect on the
regenerative potential of tubers that were retained from deswcateci plants The
inhibition was expressed by: a) a delayed emergence of treated plants, b) a reduction in
both sprout length and sprout dry weight and ¢) a reduction in yield of plants obtained
from these plants. This inhibition would limit the possible use of Hoe-39866 as a

desiccant to table stock production only.

The combination of low rates of Hoe-39866 with diquat provided acceptable
desiccation of potato tops, but without the deleterious effect of inhibiting the germi-
nation potential of retained tubers. Such treatments could then be used as desiccating
treatments for both seed and table stock potato production since they do not affect seed
tuber quality.

The inhibition effect observed on the germination potential of tubers retained
from plants desiccated with Hoe-39866 could be the result of the basipetal transiocation
of the herbicide and/or any of its metabolites and/or toxic levels of ammonia from the
treated top to the tubers. In fact, the radioactive studies performed in this research
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program, did demonstrate the possible acropetal and basipetal translocation of Hoe-
39866 and/or its metabolites. Howeve;\ino experiments were performed to evaluate any
basipetal movement of ammonia to the tubers. The possible basipetal translocation of
Hoe-39866 to the tubers, suggests th moge residual studies should be done before this
product can be used as a desiccant for table stock potato production. Other factors which
may contribute to the inhibition of germination potential are: a) absorption of Hoe-
39866 through the tuber epidermis and b) lack of glutamine for amide transfer
reaction. We did demonstrate the possible absorption of Hoe-39866 by the tubers, but no
experiments vere performed to evaluate the effect of using Hoe-39866 as a desiccant on
the glutamine content of retained tubers. '

’

The fact that the combination treatments of low rates of Hoe-39866 and diquat
did not decrease the germination potential of retained tubers to significant levels could
be due to the rapid contact action of diquat reduced the basipetal movement of Hoe-
39866 or of its metabolites. This rapid action may also have reduced the accumulation of
ammonia caused by Hoe-39866, which could play a role in the inhibition process
However since translocation of Hoe-39866 is still possible with those particular
treatments, further studies should evaluate the accumulation of this herbicide in the
tubers before it is used for table stock potato production.
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APPENDIX 1 a. Friedmaa test for leaf desiccation with Hoe-39366 and dlquat 1985 a.nd
1986 results.

Cultivar year time  source
Kennebec 1985 7days desiccant

treatment DS
" " l4days DS
\ "~ 2ldays DS
" 1986 7 days DS
" " 14 days DS
" ) 21 days DS
Russet- 1985  7days DS
Burbank

" ! 14 days DS
” 21 days DS
* 1986 7 days DS
" oo 14 days DS
” ” 21 days DS
Sebago 1985 7 days DS
" Yoo l4days IS

" " 2ldays DS
", . 1986 7 days DS
" " 14 days DS
" y 21 days DS

Where
' »** igsignificantat {% level
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APPENDIX 1 b. Friedmaa test for stem desiccation with Hoe-39866 aad diquat. 1985 and

1986 results.
Cultivar  year  lime  source df 2 PraX?
Kennebec 1985 7 days  desiccant 4 26,50 *e
, treatment DS
" " 14 days DS 4 14.29 *.
21 days DS 4 13.49 o
" 1986 7 days DS 4 0 ns
" * 14 days DS 4 15.79 *e
" " 21 days DS 4 16.00 i
Russet- 1985 7 days DS 4 14.89 e
Burbank
" I4days DS 4 1553 e
! 21 days DS 4 1450 e
1986  7days DS 4 16.00 *e
" N 14 days D§ 4 1585 b
" 21days DS 4 16.00 *»
Sebago 1985 7 days DS 4 32.40 .
" " 14days | 4 1564 v
* " 21 days ﬁ\/ 4 15.44 bl
! 1986 7 days D§ 4 0 ns.
" " 14 days D§ 4 1699 il
" 21 days DS 4 1585 .
Where

ns. is notsignificant atthe 5% level

*+ issignificantat 1% level
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APPENDIX 2 a. Anal}ses of variance of the effect of using Hoe-39866 and diquat as

desiccants on tuber yield of the variety Kennebec. 1985 results. A
{
A (0 -40 mm) replication R 3 0.0273 ns 4152
desiccant trt. DS 4 0.0852 n.s.
Error ] 12 0.1681
B (41 -60 mm) R 3 0.2328 ns. 2427
DS 4 1.2671 n.s.
Error 12 3.9520
C(61 -75 mm) R N3 156228 » 1552
DS 4 1.2042 n.s.
Error 12 13.7998
D (76 -80 mm) R 3 12.1233 n.s. 14.24
DS 4 145046 n.s.
Error 12 . 16.9340
J(80 mm +) R 3 3.5858 ns. 48 834
DS 4 27.6670 e
Error 12 13.1874
Total yield R 3 81.5744 * 11.24
DS 4 84.1079 *
Error 12 60.8180
g
Where

*» issignificantat % level
* issignificantat5 % level

n.s. isnotsignificant at the 5% level
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: . ¢ APPENDIX 2 b. Analyses of variance.ol tae efféct. of using Hoe-39866 and diquat as )
desiccants on tuber yield of the variety Kennebec. 1986 results. °

Tuber size Sourceof varigtion  df**~ §§ Pe5F Qf
/ ’
A(0-49mm)  replication R 3 0.1323 ns. 26.90 -
‘ desiccant trt. DS 4 02227 . ns.
Error 12 0.3754
| B(41-60 mm) -, R 3 28083 &s. 982
DS . 4 2.0236 ns.
Error 12 5.4244 ’
C(61-75 mm) R 3 42116 ns. 861
DS 4 1.3750 n.s.
Error 12 21.9037
D (76 -80 mm) R 3 2.1383 n.s. 33.76
< DS 4 13.2993 b
Error 12 72994 _
J(80mm+) R 3 - -
i ' DS~ 4 - -
{ Error 12 -
Total yield R 3 5.8534 ns. 480
DS 4 14.0563 ns.
Error 12 18.0263
WVhere i

*» issignificant at I1% level
* issignificant at5 % level
n.s. isnotsignificantatthe 5% level

“dy,




APPENDIX 2 c. Analyses of variance of the effect of using Hoe-39866 and diqﬁ&as
, desiccants on tuber yield of the variety Russet Burbank. 1985 results.

I! . . S 5 [ 'Il d{_

A(0-4mm) replication R 3
desiccant trt. DS 4
. . Error . 12
B (41 -5? mm) R 3 0
i DS 4
Efror . 12
C(53-75mm) R 3
DS 4
' Error 12
*" D(76-85mm) R, 3
) DS 4
Error 12
J(85mm+) R 3
’ DS 4
; Error 12
Total yield R 3
DS 4
Error 12
Where

*» issignificantat 1% level
* issignificantat5 % level

n.s. isnotsignificant atthe 5% level

ss Pr>F LY. '

> 0.0933 as. 1995 ¢

'0,.0496 n.s.

01777

5.6168 ns. 1638

5.4870 ns. - .
10.1380

195691 n.s. 14.50 .
0.8574 n.s. ‘
22.7370

16.8893 » 3043 .
10.3033 - 0.8,

105639

: TN

_ o
40.5943 * 993

6.2133 ns.

£1.8679

l
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APPENDIX 2 d. Analyses of variance of the effect of using Hoe-39866 and diquat as - .
desiccaats on tuber yield of the variety Russet Burbank. 1986 results. .

Tuber size Source of variation d SS " Pe2F CV.
, .o . ;
AW-9mm) ~  replication R 3 05128 ns. 1161
- ‘ - desiccanttrt. DS - 4 0,1297 ns. !
’ y Error 12 0.5967
B (41 -52 mm) R ~ 3 41019 " ns (284
DS 4 16112 ns.
Error 12 23.6079* ns. .
’ « C(53-75mm) R ' 3 38737 | ns. 1776
- ©Ds - 4 449341 .
5 . - Error 12 ¢
D (76 -85 mm) R 3 - - .
DS 4 - -
Error 12 -
J&5mm+) - R 3 - - -
. - DS 4 - -
ﬁ» Error 12 - o
| 7 ' P .
- ‘ Total yield R 3 5.6587. ns. 4.76
. DS 4 31.5359 »s
’ . Error 12- 12.1824
S " WHere ‘ —

*» jssignificantat 1% level
* issignificantat 5% level
n.s. isnotsignificant atthe 5% level
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APPENDIX 2 e. Analyses of variance ‘ot“ the efféct of using’ Hoe-39866 and diquat as

dessiccants on tuber yield of the variety Sebago. 1985 results..

Tubersize  Sourceofvariation  df $$ °  PoF CV
»
A0 -40 mm) replication R "3 0.0596 ns. 317
. desiccant trt. DS 4 0.3495 n.s.
Error 12 . 04340
B (41 -60 mm) R 3 44146 ns. 18.34
) D5 4 2374 ) ns
Error 12 5.1209
C(61-75mm) - R 3 5.5446 ns. 1543
- DS 4 58771 n.s.
Error 12 - 8.2474
D (76 -80 mm) R 3 1.3648 ns 1992
DS 4 = 111438 »»
Error 12 6.1475
J(80 mm + ) R 3’ 1.4625 n.s 63.70
DS 4 12.4202 »
Error 12 4716
Total yield R 3 20%6 n.s. 14.22
DS 4 55.2089 b
Error 12 475683
Vhere
** is significantat 1% level
* is significantat5 % level
ns. is nobsignificant at the 5% level
\ .
»
*
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APPE%DIX 2f. Ax;alyses of variance of the effect of using Hoe-39866 and diquat as
- - desiccantson tuber yield of the varie{y Sebago. 1986 results.

?

Tubersize ~ Jource of variation af SS ProF GV
A (0-40 mm) replicationR 3 0.0892 ns. 19.02
desiccant trt. DS 4 0.1905 ns.
Error 12 Q.2283
B (41 -60 mm) R "3 4.0904 ns. 10.50
DS 4 49281 n.s.
Error 12 5.1029 .
C (61-75 mm) R - 3 72111 » 7.44
- DS 4 20074 *e
o Error 12 8.1719
D (76 -80 mm) R .3 0903%.  ns. 19
- DS 4 15.7495 .
Error 12 5.0717 ‘
J(80mm +) R 3 - - -
DS \ 4 - -
Error 12 -
Total vield R ) .3 0.9838 ns. 448
DS 4 51.4555 el
Error 12 9.6624
\
>
Where
**+ issignificant at 0.1% level
** issignificant at {% jevel !
* issignificant at5 % level -
- n.s. isnotsigaificantat the 5% level
x
g s

93

4




( APPENDIX 3 a. Analyses of variance of the effegt of using Hoe-39866 and diquat as
desiccantson tuber yield of the variety Kennebec. Combination of 1985-86 results.
Juber size Source of variation df SS. PooF CV

A(0-40 mm) Year YR { 1.3876 il 3193
Rep in Year REP(YR) 6 0.1595 ns.
Desiccant Trt. DS 4 . 0.0600 ns.
. YR* DS 4 02479 n.s-
Error 24 0.5435
B(41-60 mm) YR 1 201.0626 e 13.57
' REP (YR) 6 3.0411 n.s.
DS 4 16355 n.s.
YR* DS 4 1.6552 n.s.
. Error 24 . 93763
7 \\
C(61-75 mm) Yr 1~ 7720698 *er 10.79
REP (YR) 6 19.8345 n.s.
DS 4 2.3714 n.s.
YR* DS 4 0.2078 ns.
Error 24 35.7035
/ (~ D(76-80mm) Yr 1 3635487 e 1587
REP (YR) 6 14.2616 ns.
[ 4 21 3419 "
YR* DS 4 6.4620 n.s.
Error c24 24.2334
. Total Yield Yr 1 300.4958 ee 7.9
REP (YR) 6 87.4278 =\
DS 4 73.9566 *e Ot
YR* DS 4 242076 ns.
Error 24 78.8444
Where
**+ issignificantat 0.1% level $

** is significantat 1% level
* issigfificantat5 % level
n.s. is notsignificant at the 5% level
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APPENDIX 3 b. Analysesof variance of the effect of using Hoe-39866 and diquat as
desiccants on tuber yield of the variety Russet Burbank. Combination of 1985-86 results.

J Tuber size Source of variation df SS ProF CV
* A(0-40 mm) Year YR 1 17.1741 bl 14.20
Rep in YearREP(YR) 6 0.6060 *
Desictant trt. DS 4 0.1415n.s.
YR* DS 4 0.0377 n.s.
Error 24 0.7743
B(41-52 mm)* YR 1 282.7847 e 14.34
o REP (YR) 6 9.7187 ns.
DS 4 4.869 n.s.
YR* DS 4 2.290 n.s.
Error 24 S
L(53-75 mm) YR 1 15.0001 ns. 1603
REP (YR) 6 23.4428 n.s.
DS 4 28.1051 o
£ YR* DS 4 17683 - s
Error 24 486171
Total yield YR 1 54.9668 * 7.51
REP (YR) 6 46.2529 * :
DS 4 28.7927 -
YR* DS 4 8.956 . n.s.
Error 24 54.0503
('.‘.A
\
Where
**» issignificant at 0.1% level / -~
. ** issignificant at 1% level 3
» ] * issignificant at5 % level -

n.s. isnotsignificantat the 5% level
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. APPENDIX 3 c. Analyses of variance of the effect of using Hoe-39866 and diquat as
desiccants on tuber yield of the variety Sebago. Combination of 1985-86 results.

Tuber size Source of variation da S Pr>F CV
™
A(0-40 mm) Year YR 1 0.1594 * 25.10
Rep ih YearREP(YR) 6 0.1488 *
. Desi¢cant trt. DS 4 02199 n.s.
YR* DS 4 0.3200 *
Error 24 0.6623
[ 4
B(41-60 mm) YK 1 70.1058 *2e 1336
REP (YR) 6 8.5050 *
DS 4 3.9782 as
YR* DS 4 3.3263 n.s.
N Error s 24 10.2238 —
C(61-75 mm) YR 1 326.8695 rex 10.05
REP (YR) 6 12.7556 *
DS 4 19.1625 e
YR* DS 4 6.7889 ns.
Error 24 16.4193
D(76-80mm) YR 1 24.7197 e " 25 41
REP (YR) 6 2.2681 ns
DS & 4 18.1661 e
YR* DS 4 8.727 e
‘ Error 24 12.219
%
Where

»»* issignificant at 0.1% level
** issignificant at 1% level
* issignificantat5 % level
n.s. isnotsignificantatthe 5% level
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0 APPENDIX 4. Single degree ‘Bf freedom analyses of variance of the /yield of tubers in kg

per experimental plot .

- K-ennebec .1985 J

Y
=

a
Py

1986 D

Russet- 1986 Total
—~——— Burbank

Sebago 1985 J

" 1986 C
1986 Total
¥
£ 1985-6 D
Vhere

Rate of Hoe-39866
(kg a.i./ha) HOE

E}
L]

Error

HOE
Error

HOE
Error

HOE
Error

HOE
Error

oo

» HOE
Error

Cultivar Year size  Sourceof vaciation df  §8

I 1117
14 29.9
| 581
14 12.94
l 10.13
14 21.94
1 740
14 1155
1 13.73
14 1760
1 46.62
14 10.60
1 8.73
14 42.56

*** jssignificantat the0.1% level

** igsignificantat 1% level
* issignificantats % level

PcoF

»

*n

LA & 4




- ‘ { )
- 98
APPENDIX 5. Friedman test for stem end browning following desiccation with Hoe-39866
5 g,pd’aiquat 1985 and 1986 results.
Cultivar  year source ,, df° 2 ProX? °
¢ Kennebec 1985 Desiccant 4 10.5000 n‘s‘.’& -
+  t{reatment DS .
Kennebec 1986 DS 4 3.1538 n.s.
Russet- 1985 DS 4 7.3898 n.s.
Burbank ,
Russet- 1986 DS 4 6.4545 n.s. 1
| Burbank -
Sebago 1985 DS 4 78788  as.
i Sebago 1986 BsS V4 13.1700 »
: Where'
N * issigiificantats % level
J L ns. isnotsignificant at the 5% level
i » [
v ;,; ) -
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APPENDIX 6. Analyses of variance of the effect of using Hoe-39866 and diquat as
desiccants on emergence of plants of tubers retained from treated plants.

Culivar  fime  Sourceofvarigtion df ' S8 PrF GV
~ Kennebec 28 days réﬁc(aﬁon R 3 .. 3655 ns. 22.19
destecant trt. DS 4 198.80 *
) Error 2 13520
Kennebec 42days ‘R 3 . 6380 * 3.67
' ~ DS 4 .70 b
. Error 12 5.70
Russet- 28 days R 3 70.95 * 16.02
Burbank DS 4 21976 - e
Error 12 78.3
Russet- 42 days R . 3 3.60 n.s. 3.46
Burbank DS ] 4 13.80 e
Error 12 5.39
- Sebago 28 days R 3 18.95 as. 49.49
E DS ‘ 4 23.70 ns.
- Error 12 87.29
Sebago 42 days ‘R 3 7 1460 n.s. 763
DS 4 46.50 l
Error 12 23.80
Where
** issignificant at 1% level g : |

* igssignificant at5 % level .
n.s. isnotsignificantatthe 5% level .
3<




APPENDIX 7. Single degree of [reedom analyses of variance of the number of plants
emerged per experimental plot .

Cultivar  time Source of variation  df

Kennebecs 28 days

Kennebec 42 days
Russet- 23 days
Burbank

Russet- 42 days
Burbank

Sebago 42 days

Where

»#» issignificantat the 0.1% level

Rate of Hoe-39866
(kg a.i./ha) HOE
Error

HOE
Error

HOE
Error

HOE
Error

HOE
_Error

** issignificantat 1% level

* {ssignificantats % level

t

$s
17161
192.14

32.54
1740

144.03
151.97

9.26
11.74

151.22
24422

Pr>F

®*®

LA 2 4




X

APPENDIX 8. Analyses of variance of the effect of using Hoe-39866 and diquat as
desiccantson yield of tubers retained from treated plants.

Cultivar size Source of variation  df SS PcoF CV
Kennebec A -replication R 3 0.1805 ns 42.62
desiccant trt. DS 4 0.2222 ns.
Error 12 0.7320
" B« R 3 3.6938 n.s. 26.14
DS 4 288730 . ns.
Error 12 27.0540
. = c R ' 3 47516 ns. 1667
DS 4 43.8303 n.s. -
. Error 12 42.2908 \\z
“ D - R 3 02309 s 5084
O DS 4, 46031 n.s. ¢
Error 12 5.7215 -
Total R, .3 96971 ns. 1306
DS 4 121.6320 *
Error 12 73.4951
Russet- A R 3 1.5820 n.s. 31.70 -
Burbank DS - 4 1.754 n.s.
-~ . \ \Error 12 14.1209
" B R 3 14.3408 n.s. 1175 -
DS 4 43.0801 e
Error 12 23.1487 )
" C R ' 3 9.3497 o 29.79
DS 4 4.1585 *
) Error 12 29150
T g R 3 14.6877 ns. 955
. DS 4 79.7030 *
Ecror . 12 - 312127
(table continued)
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( APPENDIX 8 . (continued)

\

Culivar  size Sourcoofvariation df S8 P:E GV

Sebago A R 3 0.2642 n.s. 30.03
‘ DS 4 0.1578 n.s.
Error | 12 05372
. B R 3 4.1880 ns. 2894 ’
DS 4 6.1130 n.s.
Error 12 27.2374
. c R 3 11.6765 ns. 21.45
. DS 4 12.9649 ns.
Error 12 22.1272
" D R 3 0.4759 ns. 124.73
) DS 4 0.5378 n.s.
Error 12 2.6815
" T . R 3 26.4499 n.s. 18.06
DS T4 27:5902 n.s.
. Error 12 61.9316
C | s
Vhere
: ‘ ** is significant at 1% level .
: * issignificantat5 % level
- n.s. is notsignificantat the 5% level o
~ ‘F - -“-:
&1.:
— o ("\
- 2 e
{
'y
h 77
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APPEND‘H 9.Single degree of freedom analyses of variance of the yield of t.ubers in kg
per experimental plot . Replant studies. ‘

Cultivar size
Kennsbec  Total

Russet- B
. Burbank
Total
Where

*»* igsignificant at the 0.1% level

S [ vaciati - df

Rate of Hoe-39866 1
(kg a.i/ha) HOE
Error 14
HOE
Error 14
HOE
Error 14

** igsignificant at 1% level

33
111.64
82.71

2975
33.66

S5.14

42.14

E‘:)E

”we e

®* e
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APPENDIX 10 a. Analyses of variance of the effect of using Hoe-39866 and diquat as
desiccants on sprout length and weight of retained tubers. Kennebec 1986 results. -

Time Source of variation . df s POF LV
14days replication R 3 598.80 ns. 2451
Desiccant trt. DS 4 780.60 18,
R*DS » 12 2469.53 »
' Error 40 2866.00 .
" 21 days replication R 3 505.20 n.s. 2159
Desiagant trt. DS 4 2326.17 n.s. '
R*DS 12 4192.63 il
Error 40 10314.00
28 days replication R 3 3044.32 ns. 4497
Desiccaat trt. DS 4 10664.83 ns. :
R* DS 12 13729.43 *
Error 4 “22792.00
Fresh weight . replication R 3 1.7226 ns. 34.46
(28 days) Desiccaat trt. DS 4 26.36 *
N Error 12 18.34
Dry weight replication R 3 0.0412 ns. 25383
(28 days) Desiccant trt. DS 4 0.3908 *
Error 12 0.2020
. Where

** issignificant at {% level
* issignificantat5 % level
n.s. isnotsignificant at the 5% level

1
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APPENDIX 10 b. Analyses of variance of the effeﬁ(of using Hoe-39866 and diquat as
desiccantson sprout length and weight of retained tubers. Kennebec 1987 results.

Time Source of varjation df S PeroF CV.
14 d;ys replication R 3 369.40 n.s. 32.78
Desiccant trt. DS 4 2767 .43 ol
R*DS 12 1461.10 n.s.
Error 40 354067 -
21 days replication R 3 179.12 ns. 37.14
Desiccant trt. DS 4 6972.27 *»
R*DS . 12 247080 ns.
Error 40 726400
28 days replication R 3 2467 " ns 48.54
Desiccant trt. DS 4 17920.10 e
R*DS 12 872217 ns.
Error 40 2093400
Fresh weight replication R 3 3.1548 n.s. 59.98
(28 days) Desiccanttrt. DS — 4 37.4943 o
R*DS 12 15.0644 ns.
Error 40 - 45.2776
Dry weight replication R 3 00563 ns. 48.64 v
(28 days) Desiccaat trt. DS 4 0.4971 bl
\ R*DS 12 02150 ns.
Error 40 05175 ‘

Where
o *** issignificant at the 0.1% level
** jssignificantat 1% level
n.s. isnotsignificant atthe 5% level

i
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APPENDIZX 10 c. Analyses of variaace of the effect of using Hoe-39866 and diquat as
desiccants on sprout length and weight of retained tubers. Russét Burbank, 1986
results.

"y

? C
lime Source of variation df SS ProF CV.
14 days replication R 3 4664.18 ol 42.38

Desiccant trt. DS 4 1219093 bl
R*DS 12 27573 ns.
Error 4 2435333
21 days replication R 9 3 1302647 n.s. 54.70
Desiccant trt. DS 4 93931.17 Rkl
R*DS 12 2506470 ns.
Error 40 10914267
Fresh weight replication R 3 6.3289 n.s. 29.25
(21 days) Desiccant trt. DS 4 54.1886 ol
) ) Error 12 11,6922
Dry weight replication R 3 0.0578 n.s 25.93
(21 days) Desiccant tet. DS 4 0.5789 e -

Error 12 - 01168

Where
*#» igsignificantat(. 1% level
**» jsgsignificantat | % level

n.s. isnotsignificant at the 5% level
-
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APPENDIX 10 d. Analysesof variance of the effect of using Hoe-39866 and diquat as
desiccants on sprout leng@ weight of retained tubers. Russet Burbank 1987 results.

Time

Source of variation  df_ S ProF CV.
14 days replication R 3 1241.73 ns. 38.17
Desiccant trt. DS 4 17535.07 Rl
R*DS ..;';"*“ 12 1754.80 ns.
Error .7 40 9162.00
21 days replication R 3 176458 ns.  41.09
Desiccant trt. DS 4 3141090 il
R*DS 12 3557.50 n.s.
Error 40 1611667 T
28 days replication R 3 1558.58 ns. 405 - .
Desiccant trt. DS 4 5671457 rr
R*DS 12 8155.17 n.s.
Error 40 29050.67
Fresh weight replication R 3 7.4382 n.s. 66.91
(28 days) . Desiccant trt. DS 4 61.2979 »xn v
R*DS 12 9.7025 n.s.
Error 40 40.2449
Dry veight - Teplication R 3 0.1289 » 78.16
(28 days) Desiccaat trt. DS 4 0.8073 il
R*DS 12 0.1423 n.s.
Error 40 0.5707
Where

*** issignificant at0.1% level
* issignificantat5 % level . .
n.s. isnotsignificant ut the 5% level '

4
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APPENDIX 10 e. Analyses of variance of the effect of using Hoe-39866 and diguat as
desiccants on sprout length and weight of retained tubers. Sebago 1986 results.

Time Source of vagiation  df S ProF CV
14 days replication R 3 17.9167 ns. 35.06
Desiccant trt. DS 4 257107 el
R*DS 12 1158.00 ns.
Eeror 40 3942.00
21 days replication R 3 103.78 ns. 3972
Desiccant trt. DS 4 4225.50 el
R*DS 12 1039.30 ns.
Error 40 7768.00
28 days replication R 3 2015167 n.s. 45 12
Desiccant trt, DS 4 7654.43 e
R*DS 12 3179.57 n.s.
Error 40  12999.33
Fresh weight replication R 3 0.8881 a.s 3579
(28 days) Desiccant trt. DS 4 16.6377 *
Error 12 10.1963
Dry weight replication R 3 0.0162 ns. 33 40
(28 days) Desiccant trt. DS 4 0.3327 -
Error 12 0.1966 .
Vhere
*** issignificantat0.1% level .
** is significant at 1% level ' *\
* iggignificantaty % level
n.s. is notsignificantat the 5% level P
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APPENDIX 10 [. Analysesof variance of the effect of using Hoe-39866 and diquat as
desiccants on sprout length and weight of retained tubers. Sebago 1987 results.

Time Source of variation df SS Brl_>F_ (A
14 days replication R 3 236.40 n.s. 3194
Desiccant tft. DS 4 2849.67 *
R*DS 12 2432.60 we
Error 40 2688.67
21 days replication R 3 138.67 ns. 3221
Desiccant trt. DS 4 3561.77 *
R*DS 12 261183 ' *
Error 4 3458.33 X
28 days replication R 3 67.25 ns. 3153
Desiccant tet. DS 4 4074.73 *
) R+ DS 12 2878.33 *
: Error 40 3866.67
Fresh weight replication R 3 0.4883 n.s. 58.38
(28 days) Desiccant trt. DS 4 2.9033 ns.
R*DS 12 6.5275 ns.
Error 40 11.1856
Dry weight replication R 3 0.0108 ns. 57.23
(28 days) Desiccant trt. DS 4 00464 ns.
R*DS 12 0.1279 ns.
Error 40 02331
Where

*** jssignificant at 0.1% fevel
* issignificant at5 % level
n.s. isnotsignificant at the 5% level

L]
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APPENDIX 11 a. Analyses of variance of the effect of using Hoe-39866 and diquat as
desiccants on sprout length and weight of retained tubers. Kennebecs 1985-86
combined results. -

r

Time Source of variation daf S5 PeoF CV.
14 days year YR 1 380.28 * 23.16 -
Rep in year REP(YR) 6 302.29 n.s.
desiccant trt. DS 4 897.09 .
* DS 4 243.80 n.s.
rror 24 1272.88
\
21 days YR 1 32680 * 2458
REP(YR) 6 |, 22811 as.
DS 4 2571.32 ol
YR * DS 4 528.16 n.s.
Error 24 222114
28 days YR 1 354.03 n.s. 35.24
REP(YR). — 6 1022.99 a.s.
1)) 4 8609.35 x>
YR*DS 4 918.9 n.s.
Error 24 7483 .87
Fresh weight YR 1 33.8081 *r 3659
(28 days) REP(YR) 6 2.5067 n.s.
DS 4 31.9563 ol
YR * DS 4 6.9519 n.s.
Error 24 23.7161
Dry weight YR PE | 0.7212 il 29 04
(28 days) . REP(YR) 6 0.0600 n.s.
DS 4 0.4410 rrw
YR * DS 4 0.1153 n.s. ~
Error 24 02742
{
Where

*** issignificant at 0.1% level
** igsignificant at 1% level
* issignificant at5 % level
n.s. isnotsignificant at the 5% level




APPENDIX 11 b. Analyses of variance of the effect of usin g Hoe-39866 and diquat as
desiccants on sprout length and weight of retained tubers. RBurbank 1985-86
combined results.

b "

Ilmg Snuma_nua.ﬂmnn ar 35 PeoE CYV.
14 days year YR { 3é64.04 e 18.61
~531) in year REP(YR) 46 2099.99 el
desiccant trt. DS 4 882627 bl
' YR*DS 4 720.14 ns. .
Error 24 1970.44
Vhere

**» issignificantat 0.1% level
** jssignificantat 1% level
* issignificantat5 % level
n.s. isnotsignificant at the 5% level
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APPENDIX 11 c. Analyses of variance of the effect of using Hoe-39866 and diquat as
desiccants on sprout lerigth and weight of retained tubers. Sebago 1985-86 combined

results. \
Time S.wuz_ﬂ.mm df SS. Pc>F CV.
14 days + Yyear YR 1 7023 n.s. 26.16
Rep in year REP(YR) 6 84.77 n.s.
desiccant trt. DS 4 1724.37 ey .
YR *DS 4 82.54 a.s.
Error 24 1196 .87
21 days YR 1 386 .47 *a 22.27
REP(YR) 6 80.82 n.s.
DS 4 2505.07 blialed
YR*DS 4 90.68 n.s.
— Error 24 1217 .04
28 days YR 1 768 .54 el 2579
REP(YR) 6 8959 as.
. DS 4 3703.10 bl
YR*DS ) 4 206.62 n.s.
Error 24 2019.3
Fresh weight YR 1 278740 V” 41.25
(28 days) REP(YR) 6 1.0510 s
DS 4 11.9635 i
YR*DS 4 5.6418 n.s.
Error 24 12.3722
Dry weight YR 1 0.6245 el 38.65
(28 days) REP(YR) 6 0.0197 n.s.
\ DS 4 02214 »e
YR*DS 4 0.1268 R
Error 24 0.2392
. Where

*** igssignificantat 0.1% level

** issignificant at 1% level
* issignificantat5 % level

n.s. isnotsignificantatthe 5% level

112




113

APPENDIX 12. Single degree of freedom analysds of variance of the sprout length and-
weight of retained tubers with rate of Hoe-39866 (kg a.i./ha). »

-

Cultivar  Year - dependent  Source of variation df SS ProE

variable
Kennebec 1985-6 sprout length Rate of Hoe-39866 1 420.18 »
day 14 (kga.i./ha) HOE
Error 30 1943 .48
" 1985-6  sprout length HOE 1 1498 .59 il
day 21 Error 30 « 261861
" 1985-6  sprout length HOE 1 4017.91 il
day 28 Error 30 6243.82
" 1985-6  Fresh weigth HOE 1 23.11 bl b
b day 28 Error 30 52.21
1985-6  Dry weigth HOE ! 03377
day 28 Error 30 09397
w Russet-  1985-6  sprout length HOE 1 437529 il
Burbank day 14 Error 30 6081.68
. 1986 Fresh weigth HOE { (14171  +=»
day 28 Error ot 30 7.0209
“ 198  Dry weigth HOE -1 0.1558 **»
day 28 Error © 30 0.1123

(table continued)

i




APPENDIX 12. (continued)

Cultivar  Year

Sebago 1985-6

y 1985-6
" 1985-6
. 1985-6
" 1985-6
Vhere .

dependent  Source of variation df
variable

sprout length
day 14

sprout length
day 21

sprout length
day 28

Fresh weigth
day 28

Dry weigth
day 28

HOE
Error

HOE
Error

HOE
Error

HOE
Error

HOE
Error

*#* issignificantat the 0.1% level
** igsignificantat 1% level
* issignificantats % level

1

35

953.40
1417.90

1432 54
1910.30

2285.70
2818.70

10.38
37 49

02059
08261

ProF
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APPENDIX 13. Friedmaan test for leaf desiccation with Hoe-39866 in combination with
diquat. 1985 and 1986 results.

{

Cullivar ~ year  time  source df k% ProX?
Keanebec 1983 7 days desiccant 7 2667 o
) treatment DS
" " 14 days DS 7 3093 * e
" " 21 days 1)) 7 3109 i
* 1986 7 days DS 7 2993 **
" " 14 days DS 7 52.75 *e
"w " 2ldays DS 7 28.01 -
Russet- 1985 7 days DS 7 2124 ol
Burbank
" " 14 days DS 7 2953 "
" * 21 days DS 7 31.33 **
" 1986 7 days DS 7 28,63 il
" "’ 14 days DS 7 49.06 oo
" " 7 21 days DS 7 26.73 L
Sebago 1985 7 days DS 7 30.01 *»
" " 14 days DS 7 26.79 *»
" “ 21 days D5 7 35.71 b
" 1986 7days DS 7 3151 o
" " 14 days DS 7 2444 **
" " 21 days DS 7 2725 il
Where

** igsignificantat 1% level
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APPENDKX 14. Friedman test for stem desiccation with Hoe-39866 in combination with

diquat. 1

Y

and 1986 results.

Cultivar  year  time  source

Kennebec

Russet-
Burbank

1985

Where

n.s. isnot significant at the 5% level

7days  desiccant
treatment DS

4 days
1 days
days
14 days

21 days
7 days

SR 88 SN

14 days
21 days
7 days
14 days
21 days
7 days
14 days
21 days
7 days
14 days
21 days

FREIIEEIRRR

** jssignificant at 1% level

af

~

NN NN NN

NN N NN NN NN N

L2

84.93

- 29.11

32.98
30.11
38.01

5358
39.42

23.%
26.35
240.89
28.64
33.83
40.11
36.20
23.49
0
31.63
28.12

EE’X_z
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APPENDIX 15 a. Analysesof variance of the effect of using Hoe-39866 alone and in
combination with diguat as desiccation treatments on tuber yield of the variety

Kennebec. 1985 results.

Tubersize  Sourceof variation  df

A(0-40 mm) replication R
desiccant trt. DS
Error

B (fl -60 mm) R
C(61-75 mm) R
D(76-80 mm) R
J (30 mm v)‘ R

" Total yicl& * R

Where _

3

35

0.0028
0.0984
0.6059

0.2878
0.7559
6.2234

081383
8.2737
53.5785

1.7127
30.9249
82.5066

1.3300
7.2700
46.7488

6.5553
32.9109
100.8109

n.s. isnot significant at the 5% level

E‘:)E

3.
n.s.

ns.
n.s.

ns.
n.s.

n.s.
ns.

ns.

n.s.
ns.

(A'A

53.82

2531 .

23.46

27N

53.89.

10.56

\
At
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APPENDIX 15 b Analyses of variance of the effect Jf using Hoe-39866 alone and in
combination with diguat as desiccation treatments on tuber yield of the variety

Kennebec. 1986 resuits.

Tuber size Source of variation df Y Pc:F CV.
A(0-40 mm) replication R 3 0.1353 n.s. 29.04
desiccaat trt. DS 7 0.1715 n.s.
Ecror ) 21 0.83305
B (41 -60 mm) R 3 4698 ns. 1515 ’
DS 7 17.8248 n.s.
Error 21 23.7136
C(61-75Smm) R 3 9.7287 n.s. 13.88
DS 7 30.6285 ns.
Ecror 21 91.5395
D (76 -80 mm) R 3 1.3435 n.s. 53.20
), 7 4.4303 n.s.
Error 21 25.6628
Total yield R 3 3.2830 ns. 779
- DS 7 29.3522 n.s.
Error 21 77.5228
Where ° :
x;.s. is not sig;lificant atthe 5% level
e | o
) }
-~ m‘ \
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.APPENDIX 15 c. Analyses of variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccation treatments on tuber yield of the variety
Russet Burbank. 1985 resuits.

Tuber size Source of variation daf

A(0-40 mm) replication R 3
desiccant trt. DS 7
Error 21
' B(41-52 mm) R 3
DS 7
Error 21
C(53-75mm) R 3
. DS 7
Error 21
D (76 -85 mm) R 3
DS 7
Error .21
J(85mm+) . R 3
»;\.‘* )‘;/v Ds 7
A ;»(z ,Error 21
Tota! yield “-’%ﬁ;“ LR 3
"‘“1 . DS 7
Error . 21

Vhere

* is significantat5 % level

33

0.4406
0.7025
26156

1.1375
19.0025
23.8500 '

3.0415
14.1105
66.6629

4.0473
20.4672
42.7797

0.3919
25725
29794

0.5002~- -
12.9455
88.3016

ns. is notsignificantat the 5% level

CPeSE. CV
n.s. 4591
n.s.

n.s. 20.11
n.s.
n.s. 16.69
n.s.
n.s. 46 .46
n.s.
n.s. ) 286.98
n.s. 10.28
n.s.
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APPENDIX 15 d. Analyses of variaace of the effect of using Hﬁe-39866 alone and in
combinatiogy with diquat as desiccation treatments on tuber yield of the variety
Russet Burb k 1986 results. '

_ Tubersize’ Source of variation  df

A(0-40mm) - replication R 3

desiccaat trt. DS 7 -
Error 21
B(41 -52 mm) R 3
DS 7
Error 21
C(53 -75 mm) R 3
DS 7
t Error 21
- Total yield » R 3
. DS 7 .
R Error 21
- Where

* is significantat5 % level

8

0.3098
2.8336
59122

12.1925
22,6631
48.0568

12,9035
34.1806
375164

29.2866
62.7890
77.4808

n.s. is notsignificant at the 5% level

PcoF CY,
ns. 2871
n.s.

\
n.s. 14.62
n.s.
n.s. 17.12
ns. - 960
n.s.
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APPENDIX 15 . Analysesof variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccation treatments on tuber yield of the variety
Sebago. 1935 results.

I_uhszr.ﬂzg Source of variation daf - SS B /23 AN

A (0-40 mm) ~ replication R 3 0.0869 ns. 29.84
, desiccant tet. DS 7 0.110 ns.
Error 21 06731
B (41 -60 mm) R 3 0.73% ns. 2023
' DS 7 3.639 ns.
Error 21 10.5861
C(61-75 mm) R 3 5.6032 ns. 21.39
' DS 7 17.1644 ns.
Error 21 33.9443
D (76 -30 mm) R 3 2.0232 ns. 35.25
DS 7 9.3143 n.s.
Error . 21 31.5231
J (80 mm +) R - 3 1.2816 ns. 107.48
DS 7 8.5284 n.s.
Error 21 15.8922
Total yield R 3 73.4167 ns.  45.88
~ DS , 7 234.4358 s
~1* °  Erfor 2 1065.1395

4

a.s. isnotsignificantat the 5% level |




APPENDIZX 15 f. Analyses of variance of the effect of using Hoe-39866 alone and in

combination with diquat as desiccation treatments on tuber yield of the variety
Sebago. 1986 results.

A(0-40 mm)

B (41 -60 mm).

C(61-75 mm)

D (76 -30 mm)

Total yield

Where

replication R
desiccant trt. D5

n.s.

Error

R
DS

Error

SS -

0.2224
0.3289
0.8830

0.73%
11.6684
205714

17.1980
14.6069
85.1088

1.4223
22.8397
16.3426

72 4411
61.8195
186.6132

is significant at the 5% level
is not significant at the 5% level

PcoF CV.
n.s. 25.69
n.s.
ns. 1520
n.s.
n.s. 19.93
n.s.
n.s. 58.61
ns. 15.46
n.s.

~/
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APPENDIX 16. Analyses of variance of the effect of using Hoe-393866 alone and in
‘combination with diquat as desiccation treatments on tuber yield of potatoes 1985-1986.
combined resuits.

Cultivar  size Source of variation  df S8 PcoF cy.
Kennebec A year(YR) 1 2.1793 bl 36.98
rep in year REP(YR) 6 0.1381 n.s.
desicsant treat. DS 7 0.1430 n.s.
YR * DS 7 0.1270 n.s.
Error 42 1.4364 .
" c YR 1 1084.7966 w e 17.01
REP(YR) 6 10.5471 ns.
DS 7 12.9442 n.s.
YR* DS 7 25.9579 n.s.
Error 42 145.1130
" Total YR 1 245.3139 R 9,08
REP(YR) 6 9.83433 n.s.
DS 7 39.9493 n.s.
YR * DS 7 22.8138 ns.
g Error 42 178.3337
Russet- c YR 1 131.7330 e 17.04
Burbank REP(YR) 6 15.9450 - n.s.
. DS 7 13.3182 n.s.
YR * DS 7 34.9729 n.s.
Error 42 104.1793
" Total YR 1 00523 n.s. 9.9%
# REP(YR) 6 29.7868 n.s.
DS 7 26.1708 n.s.
YR*DS 7 495637 n.s.
Error 42 165.7824 )
Sebago A YR 1 0.6281 * 27.54
REP(YR) 6 0.3092 n.s.
DS 7 0.2012 a.s.
YR * DS 7 0.2377 T ns.
Error 42 1.5561

(table continued)
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APPENDIX 16. (continued)

Cultivar  size Source of variation  df

Sebago B YR
- REP(YR)
DS
YR * DS
Error

" Total YR
REP(YR)

: DS

; YR* DS

; Error

BN —

BNNo~

Vhere

33

110.3958
1.4792
9.6661
5.6419

311575

226.0512
145.8578
2649140
81.3413
12517527

*** issignificant at the 0.1% level

( * issignificant at the 5 % level

n.s. is not significant at the 5% level

PcoF

*®R

n.s.
ns.
n.s.

a.s.

1705

31.38
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APPENDIX 17. Friedmaa test for stem end browning following desiccation with Hoe-

39866 alone and in combination with diquat. 1985 and 1986 results.

Cultivar year source df
Kennebec 1985 Desiccant 7
treatment DS

Kennebec 1986 DS 7
Russet- 1985 DS 7
Burbank Lo

Russet- 1986 DS 7
Burbank

Sebago 1985 . DS 7
Sebago = 1986 DS 7

Where

* issignificantat5 % level
** igsignificantat the 1% level
n.s. isnotsignificant at the 5% level

%2
18.08

51.54
23.25

39.38

12.47

26.27

Pr> X2

= v

*

*

n.s.

T
I
o
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APPENDIX 18. Analyses of vaciance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccantson emergence of plants of tubers retained from

treated plaats. : |
Cultivar  time Sourceof variation  df §S Poof CV
Kegnebec 28 days replication R 3 , 28,4688 ns. 1187
desiccaant trt. DS 7 39.4688 n.s.
Error 21 31.4063
_Kennebec 42days R 3 1.6250 ns. 4.78
DS 7 7.3750 ns. '
Error § 21 17.8750
Russet- 28 days R 3 3.3438 n.s. 8.23
Burbank DS 7 9.9688 ns.
Error 21 46.9063
Russet- 42 days R 3 3.00 ns 2.92
Burbank DS 7 . 400 ns.
Error 21 7.00
Sebago 28 days R 3 - 4275 ns. 39.%
DS 7 120.50 ns.
Ert"or , 21 25§.75
Sebago 42 days R 3 225 ns. 668
. DS _ 7 . 500 ‘ns. ‘
Error \21 34.75
Where

. n.8. isnotsignificantatthe 5% level
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G APPENDIX 19. Analyses of variance of the effect of using Hoe-39866 alone and in
combination with diguat as desiccants on yield of tubers retained from treated plants.

Cultivar size Source of varjation  df S Pr>F cV
Kennebec A replication R 3 0.1790 n.s. 38.34
- desiccant trt. DS 7 0.8535 n.s.
e Error 21 1.0998
’ . B R 3 15540  ns. 1736
) ) 7 10.2321 n.s.
Error 21 ‘ 18.8570
o C R 3 12.5052 ns. 15.22
DS 7 17.1503 n.s.
\ Error 21 61.4830
“ D R 3 3.9679 n.s. 54.67
: DS 7 13.0240 n.s.
Error 21 16.2643
" Total R 3 95034 n.s. 8.43
o DS 7 18.9989 n.s
@ Error 21 53.6955
Russet- A R 3 0.9501 n.s. 19.40
Burbaak DS 7 3.2876 n.s.
Error 21 9.3572
B ; R 3 44215 n.s. 16.51
) ) 7 41.9980 n.s.
Error 21 74.6996
4
" N R 3 1.6582 n.s. 40.29
DS 7 2.9900 n.s.
Error 21 148776 K
* T R 3 83517 n.s. 13.31
DS < 7 55.0188 n.s.
Error 21 106.7717
(table continued)



¢ APPENDIX 19, (continued)
Cultivar  size Source of variation  df p3] Pr>F GV
Sebago A R 3 0.0346 n.s. 29.82
DS 7 6.8236 *
Error 21 0.8242 .
" B R 3 2.1977 n.s. 20.68
DS 7 5.3902 n.s.
Error 21 23.7881
* C R 3 <5.9261 n.s. 19.03
DS 7 7.6408 ns.
Error 21 33.9472
. D/ R 3 1403  ns 10578
DS 7 T 1.9071 ns.
| Error .21 3.3428 .
|
R " - T R 3 1.7604 n.s. 1486
| DS 7 12.8815 ns.
| Error 21

Where

i
i

* is—significant at 5 % level
n.s. is notsignificantat the 5% level

65.6073

s
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APPENDIX 20 a. Analyses of vacriance of the effect of using Hoe-39866 alone and in
combination with diguat as desiccants on sprout length and weight of retained tubers.
Kennebec 1986 results.

Time Source of variation df S ProF CV.
14 days replication R 3 512.11 * 20.86
Desiccant trt. DS 7 1081.91 *
R*DS 21 1022 47 n.s.
Error 64 373067
21 days replication R 3 1684.21 ns. 33.28
Desiccant trt. DS 7 56259 ns.
R*=DS 21 6827.99 n.s.
Error 64 15668.00
28 days replication R~ 3 1577.83 n.s. 45.95
Desiccant trt. DS 7 1217783 ns.
R*DS 21 1514175 ns.
Error _ 64 50206.67
Fresh weight replication R 3 0.8295 n.s. 24.17
(28 days) Desiccant trt. DS 7 28.0069 *
Error 21 332.7887
Dry weight replication R _ 3 0.0042 ns. 2116 )
(28 days) Desiccant trt. DS 7 0.3029 ns.
Error 21 0.4282
Vihere
! )
* issignificant at5 % level
—a n.s. isnotsignificantat the 5% level
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APPENDIX 20 b. Analyses of variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccants on sprout length and weight of retained tubers.
Kennebec 1987 results.

Time Source of variation df 35 Pe:F CV,
14 days replication R 3 11361 n.s. 3143
Desiccaat trt. DS 7 4817 49 ol
R*DS 21 2725.14 n.s.
Error 64 775667
21days . replication R 3 300.86 n.s. 42 81
Desiccant trt. DS 7 1666907, el
R*DS 21 7620.55 n.s.
Error 64 29794.67
28 days replicationR 3 126661 ns. 4926
Desiccant trt. DS 7  43583.99 il
R*DS 21 2070097 n.s.
Error . 64 71749.33
Fresh weight replication R 3 0.8561 @n‘s. 25.77
(28 days) Desiccant tet. DS 7 18.2639 *E
Error 21 5.8117
Dry weight replication R 3 . 0.0074 n.s. 20.64
(28 days) Desiccant trt. DS 7 0.2080 el
Error 21 0.0555
Where

*#» issignificantat 0.1% level
** issignificantat | % level
n.s. isnotsignificant at the 5% level
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APPENDIX 20 c. Analysesof variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccants on sprout length and weight of retained tubers.
Russet Burbank 1986 results.

Time Source of variation daf S PcoF CV.
14 days replication R 3 536.58 n.s. 35.72
Desiccant trt. DS 7 5927.00 n.s.
R*DS 21 1358825 n.s.
Error 64 27828.67
21 days replication R 3 41505.21 * 55.43 -
Desiccant trt. DS 7 4552029 ns.
R*DS 21 §7618.79 ns.
Error 64 273495.33
Fresh weight replication R 3 104949 as. 3235
(21 days) Desiccant trt. DS 7 26.06 . ns.
Error Y3 48.38
Dry weight replication R 3 0.1332 n.s. 3309 -
(21 days) Desiccant trt. DS 7 0.2579 n.s.
Error 21 0.6621
Where

* issignificantat’ % level
n.s. is not significant at the 5% level

LS



APPENDIX 20 d. Analysesof variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccaats on sprout length and weight of retained tubers.

Russet Burbank 1987 results.

Il ¢ S [ . I . gﬁ
14 days replication R 3
Desiccant trt. DS 7
R*DS 21
- - Error 64
21 days replication R 3
Desiccant trt. DS 7
R*DS 21
) Error 64
28 days replication R 3
Desiccant trt. DS 7
R*DS 21
Error 64
Fresh weight replication R 3
(28 days) Desiccant trt. DS 7
Error 21
Dry weight replication R 3
(28 days) Desiccaat trt. DS 7
Error 21
Vhere

S

8353
3944.99
9137.05

14969.33

616.71
2370663
2068763
335%4.00

584.08
48167.17
3338192
56675.33

04769
10.7737
144838

0.0101
0.0967
0.2059

** issignificantat 1% level
* issignificantat5 % level
n.s. isnotsignificant at the 5% level

~PoF CV
n.s. 40.21
n.s. 45.16
®
n.s. 46,59
® R
n.s. 52.99
n.s.
n.s. 54.67
n.s.
,
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APPENDIX 20 e. Analyses of variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccants on sprout length and weight of retained tubers.
" Sebago 1986 results. 7

Time . Sourceofvaristion  df -~ 5 POE CY.
14 days replication R 3 174.04 n.s. 22.10
Desiccant trt. DS 7 413.29 a.s.
R*DS 21 94063 ns.
Error 64 248267 .
21 days | replication 3 65228 ns. 2632
) Desiccant trt. 7 506.91 ns.
‘ R*DS 21 2350.72 n.s.
Error 64 6037.33
28 days replication R 3 899.86 ns. 2893
) Desiccant tet. DS - 7 283.74 ns. ) .
° R*DS 21 2350.72 n.s. -
Error 64 773067
: Fresh weight replication R 3 40800 n.s. 29.25
@ - (28 days) Desiccaat trt. DS 7 6.2330 ns.
Error 21 224777
2 )
Dry weight replication R 3 0.0652 a.s. 29.66
(28 days) Desiccaant trt. DS 7 0.1683 n.s.
’ Error 21 05191
» Vhere ) -y
n.s. is notsignificant at the 5% level
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( APPENDIX 20 f. Analyses of variance of the effect of using Hoe-39866 alone and in
combination with diquat as desiccants on sprout length and weight of retained tubers.

Sebago 1987 results.

Time Source of variation ©  df 3 Pr>F CV.
»
14 days replication R 3 564.28 n.s. 33.04
Desiccant trt. DS 7 4386.74 e
R*DS 21 3491.30 *
. Error 64 548067
21 days replication R 3 66142 . n.s. 35.16
’ Desiccaat tet. DS 7 7540.33 *
R*DS 21 650025 *
3 Error 64 10157.33
28 days o replication R, 3 193820 n.s. 4231
Desiccant trt. 7 15293.49 *
R*DS 21 1492872 *
Error 64 2213733
Fresh weight replication R 3 0.4574 a.s. 59.87
(28 days) Desiccant trt. DS 7 4.7593. *
( . Error 21 5.1356
Dry weight replication R 3 0.0062 n.s. 5712 = *
(28 days) Desiccanttrt. DS . 7 0.0614 n.s.
Error 21 0.0767
Where

** is signifi'cant at | % level
. * issignificantat5 % level
n.s. isnotsignificantatthe5% level




APPENDIX 21. Analyses of variance of the effect of using Hoe-39866 alone a‘nd in

combination with diquat’as desiccants on sprout length and weight of retained tubers.

1985-86 combined results.

Cultivar : dependent Source of variation df
variable

Kennebec sprout year YR
fength rep in year REP(\'R)
(21 days)  desiccant trt. DS
YR*DS
Error

Kennebec sprout year YR
length rep in year REP(YR)
(28 days)  desiccant trt. DS
YR*DS
Error

Russet- sprout year YR

.- Burbank  length rep in year REP(YR)

(14days) desiccant trt. DS
YR* DS
Error

Where

BNwe - BNe -

BNNo —

*** issignificantat 0.1% level

** issignificant at {% level
* issignificantat5 % level

33

183.33
661.69
1780.12
5631.55
4816.11

786.34
931.34
7638.12
12613.82
11947.57

933.34
384.43
5093.10
4784.77
11425.29

n.s. isnot significant at the 5% level

ProF  CV.

ns. 2198

&{I;S .

»%

ns. 26.16
ns.

»*»

t X 2 3023
n.s.
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‘ APPENDIX 22 a. Analyses of variance of the effect of dipping Sebago tubers in solutions
‘ of different concentration of Hoe-39866. Results of the first experiment.
Time Source of variation = df $S PooF CV.
. c 7 days replication R 3 119.04 ns. 2351
Desiccant trt. DS 7 157563 i =
R*DS 21 416.96 n.s.
Error 64 1202.00
14 days . replication R 3 112.38 n.s. 27.03
Desiccant trt. DS 7 10170.96 el
* R*DS 21 1651.29 ns. .
Error 64 6523.33
? 21 days replication R 3 31003 ns 3570
| Desiccanttrt. DS 7 1124824 il
R*DS 21 2407.39 ns.
Error 64 13055.33
28 days . replication R 3 348.08 ns. 34.14
Desiccant trt. DS 7 1121000 e
. . R*DS 21 2407.39 ns.
( Error © 64 1254133
Fresh weight replication R 3 1.4800 n.s. 20.126
(28 days) Desiccant trt. DS 7 16.3236 e
- Error 21 45497
Dry weight replication R 3 0.0456 n.s. 19.67
(28 days) Desiccant trt. DS 7 0.3497 ol :
Error 21 0.1001 '
Vhere

»»+ is significantat 0.1% level
* n.8. is not significant at the 5% level
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APPENDIX 22 b. Analyses of variance of the effect of dipping Sebago tubers in solutions
of different concentration of H}w-39866. Results of the second experiment.

14 days

«' 2] days

28 days

Fresh weight

(28 days)

Dry weight

(28 days)

Vhere

replication
Desiccant trt\DS
R*DS
Error

replication R
Desiccant trt. DS
R*DS
Error
replication R
Desiccant trt. DS
R*DS
Error

replication R
Desiccant trt. DS
R*DS
Error
replication R
Desiccant trt. DS

- Error

replication R

Desiccant trt. DS -

Error

21

21

3

158.33
693.33
736.67
1826.00

268.53
3587.74
1371.22
4028.00

77.25
4229.67
1995.58
5040.00

169.36
3517.66
2819.22
5054.00

1.0274
25.4802
13.0158

0.0660
1.1217
06310

*»* issignificantat 0.1% level
** jgsignificantat 1 % level
ns. isnotsignificant at the 5% level

Pr>F CV.
n.s. 4£3.9]
n.s.
ns. 31.20
ns
n.s. 29.22
n.s.

n.s. 28.95
n.s.

n.s. 28.15 -
L2 &

n.s 30.01
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APPENDIX 22 Analgses of variance of the effect of dipping Sebago tubers in solutions of

different concentration of Hoe-39866. Combined results of the two experiments

Time .

7 days

14 days

21 days

28 days

Source of variation  df S5

run RU 1 629.17

rep in run REP(RU) 6 101.46
Desiccaat trt. DS 7 633.72
RU*DS 7 122.60
Error 42 384.54

- run RU 1 2276.09
rep in run REP(RU) 6 126.97
Desiccant trt. DS 7 4050.83
RU * DS 7 53540
Error 42 1607 .50

run RU 1 1485.46

rep in run REP(RU) 6 129.09
Desiccant tet. DS 7 4556.94
RU*DS - 7 602.36
Error 42 1467 .66

run RU 1 1698.13

rep in run REP(RU) 6 172.48
Desiccant trt. DS 7 4316.39
RU * DS 7 543.16
Error 42 1850.27

Vhere

*+* is significantat0.1% level
** igsignificantat] % level
ns. is notsignificant at the 5% level

Pr>F CV.
*en 19.77 -
n.s.

n.s.

- 15.60
0.8

*nn

e 16.80
n.s. :
* %R

wee 18.51
n.s.

L2 X 3

n.s.
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APPENDIX 24. Single degree of freedom analyses of variance of the sprout length and
weight of Sebago tubers dipped in solutions of different concentration of Hoe-39866.

Experiment time  Sourceof variation  df N ProF
Combined sproutlength Concentration of 1 ~517.76 0.3001
+ (7 days) desiccant in
+ ppm HOE
Error 62 1353.74
Cor rined -sproutfength ., HOE 1 3754.41 0.0001
(14 days) Error 62 424238
Combined sprout length HOE 1 4226 45 0.0001
(21 days) Ecror 62 4015.06
Combined sproutlength HOE | 4008.29 0.0001
(28 days) Error 62 4622.14
ist fresh weight HOE 1 143902  0.0001
(28 days) Error\ 30 7.9630
gnd fresh veight HOE - I 183283  0.0001
(28 days) Error 30 21.1951
Ist dry weight HOE { 03030  0.0001
(28 days) Error 62 0.2014
2nd dry weight HOE 1 07878 00001
(28 days) Error 62 1.0308




