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Hoe-39866 ( ammonium-( 3-amino-3-carboxypropyDmethyl-phosphinate J pro

vides good desiccation of potato 'haulms. In field studies vith three cultivars (Ken

nebet, Sebago and Russet Burbank), Hoe-39866 gave desiccation results comparable to 

diquat (6.7-dihydrodipyridoU.Z-alpha: Z'J'-cl pyrazinediium ion), Emergence of seed 

pieces from plan 15 of the three cultivars treated the previous year vith Hoe- 39866 (0.5 

and 1.0 .kg a.i./ha), 'fias delilyed. Yields from these plants -vere reduced for Kennebec 

and for Russet Burbank, ControUed environment studies confirmed the residual effect 

of desiccation with Hoe-39866 (0.5 and 1.0 kg a.i.lhaJ by redudng sprout growth after 

normal slorage conditions of the three cultivars Kennebec. Russel Burbank and Sebago. 

Combination of low rates of Hoe-39866 a.nd diquat resulted in good desiccation without , 
affecting. after normal starage conditions. emergence sprout grovth and yield of seed 

tubers. Sprout growth of tubers dipped in solution of Hoe-39866 at concen-tration equal 

ta-sp~y deposit (1.0 kg a..i.lha or 3333 ppmv) ~as reduced b/76\. indicating pOS$ible . 

absorption of Hoe-39866 by thè tubers. Basipeta'1 movement of Hoe-39866 or of its 

metabolites 'VIas also~ demonstrated. suggesting that absorption of Hoe-39866 and/or, 

translocation of the herbicide from top ta tubers may be involved in the inhibition 

pro'èess. 
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L'UTILISATION DU BOE-39866 
POUR I.E DEr !NAGE DES POMME DE TERRE 

. 
Phytobiol0.ie 

MalherbololÏe 

L' herbicide Hoe-39866 1 ammonium-(3-lUDÙlo-3-carboxypropyJ)methyl-phos

,hinate) ,tocure un déCanage ad6quat des plants de pommes de terre. Des études en 

plein champs faites sur trois cultivars (Kennebec, Sebago et Russet-Burbank), ont 

d6montrë que le Hoe-39866 procurait un défanage comparable à celui obtenu avec le 

diquat (6.7-dihydrodipyridol1.2-alpha: Z'.1'-c1 pyrazinediium ion). Suite à la ~lao.tation 

de tubercules obtenus de plants de pOJJlJDes de terre préalablement déranés par le Hoe-

39866. un retard dans là levée des plantuJesàété noté. Le rendement.de ces plants a été 

t6duit chez les cultivars Kennebec et Russet-BQrbank. Après des conditions d'antre-

posqe normales, et sous environnement contrôlé. la réduction de la pousse des germes f/ 

de tubercules des cultivars Kennebec Russet-Burbank et Sebago. a confirmé l'effet 

résiduel du Hoe-39866 utilisé à des taux de O., et 1.0 kg i.a./ha.. L'utilisation de taux rL 
réduits de Hoe-39866 combiné a.vec le diquat, a procuré un bon défa.nagc sans toutefois 

", 
aerecté, après des conditions normales d'entreposage, les qualités régénératrices des 

tubercules. La. pousse des germes de tubercules, préalabloments plongés dans une 

solution de Hoe-39866 ayant une concentration égale à ceUe de la.. bouillie 0.0 kg 

i.a./ha.), a été réduite de 76'; indiqua.nt t'absorption possible du Hoe·39866 par les 

tubercules. Le mouvement basipèle du Hoe-39866 ou de ses métabolites a aussi été 

d6montré. La. réduction du potentiel régénérateur des tubercules pourrait donc être 

caus6e par l'absorption du Hoe-39866 et/ou la. translocation de cet herbicide du feuillage 

jusqu'au tubercule. 
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Chapter 1 

INTRODUCTION 

World production of potatoes (So1gum tuberosum) i5 nearly 300 million metric 

tonnes IJlnuaUy, m.ating it the 'World's second most important food crop after cerea1s 

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

Soviet Unio11, Poland, West Germany, the United States, East Germany, France and China 

(Martin t# al. 1976). Cm.ada is ~e world's second largest exporter of seed potàto, 

sUPplymg markets in the U.S.A., Europe, Africa. the Carribbean and South America 

(Rowberry and BoveJJs. 1979), In Canada. most of the production oecurs in the eastern _ 

half of the country (Rowberry and HoweUs. 1979) (Table l.I>. Mucll of Prince Edvard 

Island's and New Brunswick's important production is erported as seed. the rest of it 

being processed or sold as table stock (Rowberry and Howells. 1979). 

Potatoes are cool weather plants and are grown chiefly in cool dimate; days of 

intermediate length. cool temperature and ample .aitrogen favori.ag maximum 

tubel'isation (Martin 411#/.1976). Terman et 81.11952) re'ported that'U under conditions 

of heavy fertiliza:tion and effective disease and insect control. potato phmts usually 
lA 

remain dive in Maine. U.S.A., until kiUed by frost or other means. This cllaracteristic 

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

development of a new management practice, (Martin QI III. 1976) 

\ , 

Murphy (in Callbeck, 19i9) reported" that vhere blight breaks out lale in the 

season on potataes which were previously healthy, !lQd where it is beHeved the tubers 

are still free from infection. there are good indications that the safest course to follow 

is to remove the sta.1ks and Îlot to dig the crop unti! at least two veets latar ... It is 

bolievo that a. boUer Vlay would be to spray the plants with a. poisonous chemical in- \ 



." 

arder to reduce the danger of sha.ting dovn conidia from the leaves and disturbing the 

soil ". With subsequent research. this nev technique of vine killing became a common 

practic:e aJ'ound mid-c:entury (Callbeck. 1949). 

Table 1.1 Potato production in Canada. 1985. 

Province 

Nevfoundia.nd 
P.E.!. 
NovaScotia 
New Brunswick 
Québec 
Ontario 
Manitoba 
Saskatchevan 
Alberta. 
British Coiumbia 

Potato production in 
thousands of CU 

90 
17.616 

798 
15.-400 
10,H1 
7,660 
7.505 

598 
-(,800 
2.18-( 

1.1 Advantues of yine desiccation 

~ of total Canadian 
production 

0.13 
26.37 

1.19 
23.06 
15.18 
11.4' 
II.2-( 
0.90 
1.20 
3.27 

~ of total Canadian 
seed production 

0.05 
61.-(-t 
0.15 .. 

23.13 \\ 
4.31 ~,~ 
1.22 
3.51 
O ..... 
-t.0 .. 
1.67 

The main reasons for pre-harvest vine killing are: 1) to prevent spread of virus 

diseases by lale aphid infestations. 2) to reduce late blight tuber rot in~ctions. 3) to 
\ ~ 

mate both machine and hand harvesting easier by elimination of vines and weeds. -tJ 

to œrminate 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 " 

stin of tubers to reduce skinning and 6) to facilitate early harvesting of seed potatoes 

Î1l orde~ ta increase percentage of seed- sae tubers (Murphy. 19(8). Vine kiHing has 

been of ~reat assistance in the northeast of America since successful crop harvest has 

deÎiended, at least in part, on the growers' abillty ta harvest large acreage of a high 

Î1lternal quality raVi product before the onset of inc1ement veather and unfavorable 

soil conditioüs (Harrington, 191"l) '-J 

.. 

\"'---
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Vine killing can be done mechanically, chemicaUy or the two methods can be 

combined (Murphy. 19(8). Mechanical desiccation inc1udes beating. rolling, chopping. 

puJ1ing and burning (Murphy. 1968: Halderson et a.L 1985). Chemical vine killing 

start.ed &round 1930 vith the use of copper sulfate plus· agricultural salt (Sodex) ta 

prevent spread of late bligbt (Murpby, 1968). CheJJtita! de5iccation may be done in tva, 

sepa.ra1e applications, the second application controlling any regrovth vhich may 

accu!" after a first. mechanical or chemica! treatment (~alderson et al, 1985). After 

hàulm desiccation. a certain delay period must be respected before harvesting, during 

ybicb tubers 100sen from the stolons and stin matures (Callb~ck, 19<f8). 

1.2 Problems associated yith haulm desicçatiQQ 

i 

Although desiccation of potato vines has been reported as a 

it can cause a decrease in tuber quality especially if it i5 done berare 

maturitv (Murpby, 1968). This decrease in quality may be reflected '""-4 ... 1' ....... ,...,.,..

discoloration of tubers referred ta as stem-end discoloration (Scieczka. 1974); by a 

decrease in germination potential of tubers retaiJled from treated plants (Murpby and 

Goven. 1973); by a decrease in total solids content or specifie gravit y (Rowberry and 

Johnston, 1966); by a decrease in yield (Sieczk.a. 1980); or by the presence of chemical 

residues in the tubets (Chrominski and Roze;' 1976), The degree of the se negat.lve 

effects of vine killing on tuber quality de pend upon diCferent factors such as rapidity 

of desiccation, type of chemical used, climatic conditions and age of the plants al 

t.reatment time (Ca11beck, 1(49). 

l.Z.l Stem-end discoloratiQn 

Hoyman (1917) reported a brovn discoloration vithin and adjacent to the 

vascular tissue of the Red Warba tu ben. Since he observed this discoloratian in bath 

treated and untreated tubers. he cauld not sssociate this discoloration with cbemical 

desiccation. Ho'\Vever he observed that this discoloration vas positively correlated with 

the rapidity of k.ill and that it vas less severe if desiccation '\Vas done late in the season. 

'Yhen plants are mature. 

3 



Observation of this interna! discoloration occurred aIter the replacement of 

• sodium arsenite as the standard treatment by dinitro compounds such as dinoseb<2-sec

butyl-·i.6-dinitrophenoO' (Siec:zka, 197-l; Rich. 1950). Further research by Hoyman 

showed that when potata plants are in a moistùre stress. vascular discoloration of 

tubers tan be caused by almost any disturbance of the vegetative J)tant (in Murphy. 

1968). In accordante with this. Murphy ~d Goven observed that vascular discolora

tion. in conditions of adequate moisture vas not significantly different between tubers 

,from vine killed plant:J and untreated ones (Murphy and Goven~ 1971). Split applica

tions of low rates @..ca(.micaJs may decrease vascular discolorat.ion when dry and hot 

climatic conditions prevail (Murphy. 1968). 

1.2.2 Germination potential of sad rubon 

Germination potential of seed tubers obtain.ed from plants treated by chemical 

v~e killers has been evaluated by many workers (Chrominski and Roze;, 1976, Murphy 
, - . 

and Goven, 1973 and others). This potentiaJ may be evaJuated either by measuring rate 

of emergence or by measuring sprout weight in grams (Chrominski, 1976' Harrington. 

197·0., for example the emergence and yield of tubers from treated plants has been 
1 c 

shown ta be. directly related ta the application rate of paraquat (1,1 - dimethyl - 4. 4' -

bipyridinium ion) (Murphy and Goven, 1973). 

/ 
1.2.3 Soora,e of tubers 

In order to be acceptable. hau1.m desiccatiol1 must not impair the storage life of 

potato tubers hah'ested from. treated plants. Such an effect was observed when para

quat .15 used at high rates' (1.1 10 1." kg/ha) whic~ increased significantly the 

breakdcvn of tubers eut in hill (Sieczka. 1972), However other chemical defoliants 

such as magnesium chlorate have been shown tu improve the keeping quality of tubers 

by increasing rind thickness (Ambrosov and Zagurskaya, 1976), Another desiccant, 

glyphosa.te (N-(p~osphonomethyl) glycine). has been' shown w cause aU tubers li> rot, 

eilher il1 the field or il1 storage, because of high accumulation of the dessicant in the , 
tubers (Murphy and Goven. 197.(). - : 

\, , 
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1.2." Specifie ,cavity oC tubers 

Sp~cific gravit y , or total solids content, is a major factor in tuber qua1iur 

(HaJderson et a.L 1985). It i5 determio.ed by the ~eight in air and water method 

(Royberry and johnston, 1(66), Yield and specifie gravity are c10sely related in that a 

given number of days must elapse after pJantirig before both wi1l tend ta a plateau 

(HaJderson et sJ, 1985), Vine t.illing, if performed bafore normal vine maturity, bas 

been sho~n ta deerease yield and specifie gravity of tubers (Cunningham et a.L 1959: 
Rowberry and 1ohnston, 1(66), This phenomenon 'Vas investigated by Rovberry and 

johnston (1966) ~ho stated that .. althougb there may be sHgbt translocation of 

photosynthates from the leaves 10 the tubers, vatel' is still bemg absorbed by the roots 

and the tubers are still respirmg, 50 that there is a net pe1'eentage 1055 of total solids, 

Bowever they noted that after the crop has reach maximum yield, vine killing 

practices do not impair specific gravity. They conc1uded that vine killing of late 

maturing variety, even if it decreases specifie gravity, 1s desirable because it permits 

the tubers to .. set" before harvesfulg (Roliberry and johnston, 1966), S10we1' methods 

of vine desiccation may aJso resuit in higher specifie gravity compare ta techniques 

which desiccate the potata plants more rapid1y (Terman dt sJ, 1(52), 

1.2.5 Yield of tubers 

, ~ 

Since tuber yield continues ta increase as long as portiOflS of the vines remain 

succulent, it is beJieved !hat ,lover methods -of haulm desiccation' result in higher 

yields ('{erman ut tJJ. 1952), Also it vas 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 diameterl (Sanderson et al. 1984), Increase in yield during a slow 

desiccation may be due 10 translocation of assimilates from top ta tubers and lor water 

absorption by the tubers (Sanderson QI Jil,198-f.>. Hov8ver if vine killing is do ne before 

normal vine maturity, it will resuit in a. decrease in yield compared ta untreated vines, 

but it will have the advantage of preventing oversàed tubers (Murphy. 1968), 

.. 
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1.2.6 Residues oC desiccant in tubecs 

When herbicides are sprayed on tuber beari118 crop plants. special attention _ 

must he paid 10 the possibility of herbicide uptate by the tuben and subsequent re,idue 

acc,umulatiôn (Schmidt and Pestener. 1930). Sodium a.rsenite, which Wa5 the most used " 

" 'potata vine desiccant (because of 10y cost and aood 'performance), was eltremely toxic 

to humans and animals and its. use vas questioned because of possible toxic residues in 

sail and tubers (Murphy, 1968). Finally i15 use Yas cancelled (Harrington. 197-4). 

Diquat which is the most potent plant desiccant has bee.n c1aimed .not ta 

accumulate in plant tissues in quantities co.nsidered harmful for consumers (Chro

minski and Rozej. 1976). However--diquat is still a taxie ehemical substance 10 hand!e 

and,the trend toward the use of chemicals with 10"e1' mammalian tolicity has lead 10 

trials yith .ney desiccants. 

1.2.7 Influence of çlimate 

Climatic conditions hav~ an important effect on the performance of chemicals 

used as desiccant. Siema (1980) 1'eported that cool and Yet yeather conditions. vhich 

often occur at time of desiccant application. reduce the effectiveness of most of the 

- compounds registered as potato vine desiccants. .As an elample. variable fall tempera

ture was co.nsidered ta be the cause for variable efficacy of dinoseb (Mutch et al. 1984). 

1.3Il2.t,,~9866 eyaluation as a haulm desiççant 

A .oey chemical compound synthetised in the laboratories of Hoechst AG. Hoe-

39866 (ammt\nium-(3-amino-3-earboxypropyl) methylphosphinate) (previously coded 

as Hoe-00661 and Hoe-7900), was first tested for its herbicidal properties in 1976 under 
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lreenhouse condiûons (Gotz tl/Ill. 1983). This product provides good desiccation of 

potato h8;Ulm. but has the adverse effect of inhibiting germination of seed wbors 

retained from treated plants (Ivany. 198~). Sinee Hoe-39866 has a good dessication po

tenUal. further research need to be conducted in order to verify and qU!lntify the 

inhibitory effect of Hoe-39866 on sprout germination and to determine if this adverse .. 

characteristic may be counteracted . 

1.3.1 Status of Boe-39866 

Since 1979, Hoe-39866 has been tested intensively around the yorld fot' its 
"" 

possible use in fruit ot'chards, vineyards, plantation crops (robbet', oil palm, coffee and 

cocoa), industrial weed control, yeed control pt'ior to planting (soybean, coUOn) and 

minimum tillage practice (grain crops) (Gott et aJ.1983). Registration of Hoe-39866 has 

been obtained in the Federal RepubHc of Germany with the tr~e name of BASrA Q} and 

ln the NetherJands vith the trade neme of FINALEt (ündhoud, 1984), Otber re8is

trations of the formulated product may have ~een obtained or will be obtained, but no 

mention of other registrations vas round in the Jiterature consulted, 

1.3.2 PhysicaL and chemical properties 

The active ingredient of Hoe-39866 is the monoammonium salt of the parent 

~o acid DL-phosphinotricin, a phosphinic acid analog of glutamic acid (Gatz et ll1, 

J983). The parent acid has been initially isola.ted from a tripeptide antibiotic 

(bialaphos) produced by Streotomyces viridochromoienes in 1972 (Leason et aL 1982) 

DL-phosphinotricin is o~tained Ùl vivo from the hydrolyis of bialaphos (see fig. 1.1) 

(CorbeU et ~ 198~). Bialaphos vas shov~ ta be an effective herbicide due ta i15 

metabolism ta phos~hinotricin in sensitive species <Duke. 1985), Ollier ehemical and 

physical properttes àre listed in table 1.2 , 
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Bialuhos: 

o • 
HO- r·~ -CH2 -f -CO-NB - f-co -NB- cr- COOH 

CH NB CH CH 
3 2 3 3 

o 
1 

DL- PhQsphiAOkicÏA : HO-P- ~-~-CH-COOH 
1 1 
OH. NU

2 

• o 
1 

-Hoe~39866 ; 

CH ~ P - CH - CH - CH - COOH 
3 1 -, -~ 1 

o NH2 

Fia. 1.1 H08-39866 an~ related molecules (adapted from Corbett 6t6.l.198·Ù 
x, - .. 
\ 

Table 1.2 Chemical. physical lAd toxicoloaical properties of Hoe-39866 

chemical formula: C, Hl' N2 û.t P 

moleculat weight: 198.16 grams 

solubility at 200 C: in water. 

toxicity: &Cute oral J.D~:'l, mov~' 

rat: 

(adaptedfromGotz ~ta.1, 1983). 

> 20 gr.l100 ml 

<f2.of mg al/tg bodyweight 
\ 

1810 mg a.Llts bodyweight 

8 
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1.3.3 Mode of action of Boe-39866 

Phytotolic symptoms after follu application of Hoe-39866 start vith a pale 

yellawish discoloration of the green parts of the plant which then 'Vither and die after ---a period oI t'fIo to live days (Gatz (II a./, 1983). Phosphinot..riçin and lts monoammoJ1ium 

salt, 80e-39866, are potent inhibitors of the enzyme glutamine synthetase in the leai 

tissue (Kocher,1983). Glutamine synthetase i5 the first enzyme i11volved in NH3 assimi

lation in plants (Leason eta./, 1982), NH3 assimilation through glutamine synthetase 15 
illust..rated in figüre 1.Z (Corbett (II al. 198-0. Under normal conditions the ammonia 

produced by varlous metabolic processes Cmain1y photorespiratory processes) in the 

plant cell combines 'Vith glutamic acid ta form gJutamine (Gotz êt 8l. 1983) ... Shortly 
• 1 

alter application of Hoe-39866 the ammonium metabolism of the plant 1s disturbed and 

at the same time photosynt.hesis 1S severely in.bibited. Accumulation of am.monia. 

lIhic.b is tolic 10 plan,t ceH5 in higher concentration OCCUts Il (Gotz (lt al, 1983). It was 

observed that ammonia accumuJation V85 aIready detectable priaI' to the inhibition of 

photosynthetic activity. It i5 the ammonia accumulation which is t.hought ta ioterfere 

lIith photasynthetic oxygen production, which su 8 sestno direct action of Hoe-39866 on 

photosyhthesis (Kocher, 1983). 

r 

Hoe-39866l135 also sho'Wn ta be an i11hibitor 'of other metabollc pro cesses. Lipid 

synthesis beins the more sensitive followed by protei1l and RNA syntheses which were 

more affected than photosynthesis. The degree of i1lhibition being proportional ta 

herbicide concentration (Be1linder (ltaJ.l98i). 

9, 
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Fig 1.2 NH3 assimilation in plants (Corbett el II. 1984). 

1.3." Absorption and translocation of 8oe-39866 

1.3 ... .1 Absorption 

Hoe-39866 i5 absorbed througJi- the leaves of treated plants and 1s not parti

cuJarly rainfast when rainfaH occurs within six hours, deéreasing its activity (Hoec9st 

AG, 1981: lindhoud, 198 .. ). One day aiter the application of the formulated product to 
Sorahum halepense , 19~ of the active ingredient had penetnted into the leaves. Two 

days after application 35~ of the applied active ingredient had bean absorbed (Gotz et 

.J.198 .. ). No root absorption could be detected (Undhoud, 198-0 . 

\ 
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1.3 .... 2 Tr&QsloÇatjoQ 

T1'8JlsJocatiOll oC the active ingredient or accumulation of a.m.monia beyond the 

treated zone has. been detected. which may account Cor the partial systemic action of 

Hoe-39866 (Bellinder et6l.198~j). Gotz et 4/0983> reported that when Jeaves of Ipomea 

5p. and Sorahum halepens "fIere treated. symptoms "fIere observed on the younger 

untreated leaves and growing points. 

Sch"ertJe (in locher, 1983) reported that the systemic effect of Hoe-39866 is 

more or tess pronounced depending on the spedes 10 be treated. When sprayed on 

raspberry for cane vigor control. there was no evidence of translocation of the active 

i1lgredient 10 the fruitÎ1l8 canes: but thase canes emcrged later than those trea.ted with 

dinoseb-in-oil, which may account for a certain inhibitory effect of Hoe-39866 on 

regro"flth (La'Wson and Wiseman. 1983), 

When sprayed on Imperata cylindriça, the duration of the period during whiçh 

regrowth i5 suppressed is related 10 the dosage of Hoe-39866, vhicb indicates tbât the 

active mgredient .. has a certain influence on the metabolism in the rhizomes 

(Langeludelle et aL 1983). Kassebeer et si. (1983) also noted tha! Hoe-39866 affects 

roots or rhizomes but do es not destroy them and suggested that the application of the 

praduct. should be done when the nutrient resenes are fully mobilised and the plant 

development more advanced in order ta get better weed control. 

Richardson et aJ. (1982) reported that Asropyron repens recovered veU from 

follu sprays of Hoe~ 39866 at a medium dose, but. the rhizomes system vas less vigorous 

than the control, At the high dose (1.5 kg 1..1. /ha) they noticed that aU plant systems 

were killed. They suggested that translocation of Boe-39866 could be Jess than glypho

sate. The contact action of Hoe-39866 may be responsible for the limited transJocation 

orthe product in the plant {Kocher, 1983), 

AJt.b.ough effects on roots and rhizomes has been detec:ted. no action via the 

roots could be detected alter emergence: suggesting the product acts via the leaf 

11 



o (Lindhoud,l98"1: Gotz el M/.1983). Inhibition of shoot regrowth from rhizomes and other, 

subterranean organs of perrenial plant species, could be due to a 1ack of glutamine for 

amide transfer reactions (Kocher et Lotzsch, 1985). 

1.3.5 Enyironmental factors affoçtina 800-32866 efDcaçy 

.. Muçh larger quantities of ammonia are produced by light dependent pro cesses 

(nitrate reduction and photorespiration) than by other pro cesses not dependent on 

light" (Kocher, 1983). It 'Yas noticed that in darkness or under very lov ligM intensi

ties ammonia accumulation vas strongly reduced and leal necros1s developed only 

slovly on treated plants (Kocher. 1983). 

1.3.5.2 Temperature 

Cold and dry weather 'Yill decrease metaboUe activity of plants treated 'Vith Hoe-.. 
39866 and as a result the herbicide activity 'Will be slover (Lindhoud, 19804). High tem-

perature (26 OC/18 OC, day/nightl are optimum for herbicidal activity on dicoty

_donous speties (Donn, 1982). 

1.3.6 Sail behayior of Hoe-39866 

Reports on soil behavior of Hoe-39866 state that -residues do not aeeumulate in 
the soil and that the product is completely decomposed to carbon dioxide within a fe.." 

( . 
'Yeeks (Gott et al. 1983; fangeluddeke, 1982). Leaching in natura! soils is not deeper 

than l' cm, but studies on artificial soils in greenhouses has shawn leaching of the 

uûve ingredient to the deepest layer of soi! studied (Goll etM/.1983). 

12 
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1.3.7 Objectives 

The present reseuch program 17as initiated ta evaluate the field efficacy of 

Hoe-39866 as a potato-top desitcant by comparing it 10 the generaUy used herbicide 

diquat. But since Hoe-39866 bas been previously reported ta interfere with the 

regenerative potential of tubers. the use of herbicidai combinations (Hoe-39866 plus 

diquat) was evaluated as a technique to counteract this 1nhibitory effect on the 

regenerative pote1ltial Oftubers. Finally. preliminary studies vere conducted to 

investigate on the possible tnllslocation of lIo~-39866 from top ta lubees and/or 

absorption of the desiccant by the tu bers from the soil. 

--~---

( 
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Chapt.er 2 

EVALUATION OF BOE-39866AS APOTATo-TOPDESICCANT 

2.1 Introduction 

Hoe-39866 vas assayed as a desiccant treatment on three different potato 

cultivars (Kennebec, Russet Burbank and Sebago). The objectives of the experiments, 

conducte,d over rwo consecutive years (1985 and 1986), '\Vere (a) ta evaluate the potential 

of Hoe-39866 as a potata-top desiccant in terms of desiccating performance and yield 

effects, (b) ta determine daughter tuber quallty (stem-end brownin" and regenerative 

potentiaU and (c) to compare the performance -of Hoe-39866 to diquat, the currenÜy 

used desiccant in eastern Canada. 

2.2 MateOaJs and methods 

2.2.1 Plant culture 

. ..... 

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

go) lVere planted on May 21 th 198' and on ~ay 21 th 1986 at the Agr~c\l1ture Canada 

research station in Harriligton. P .E.I .. The three cultivars vere planted in three dis

tinct blacks. allo'Wing separate analysis of the data for the three varieties. Soil type was 
a fiGe sandy loam (Charlottetown series), ofpH 5.8. At planting lime, fertiliser 07-17-o ·17) vas banded at a rate of 784( kg/ha. 
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2,2,2 Sprayinl procedure 

Desic:c:atio.n treaments vere aUocated ta each variety in a ra.ndomized complete 

block design yith four rep1jcatio.ns. Desicca.nts Yere sprayed on September 5th 1985 
a.nd SepteJJ1ber 4th 1986 uSÎJlg a compressed air ha.nd 5prayet calibrated at a spraying 

) 

volume of 300 liters/ha and at pressure o{ 276 kilopascal (<fO p.s.j,), Eacb. experimentaJ 

plot yas 3,5 m X 7 m yith four roYS of potatoes. Desiccant treatme.nts appHed yere Hoe-

39866 at 0,25-,0.50 and 1.0 Kg a.t/ha, diquatatO.8~ Jeg a.i./ha and an untreated control. 

Z~Z.3. Data collection 

2.2.3.1. Desiccatio.n ratina 

Desiccation of bath leaf and stem tissues vas visually rated 7, 14 and 21 clay! 
o 

&fter herbicide application. 'The rating tanged from zero (no effect 0.0 the plant tissue) 

to one hundred (complete desiccation - complete brown~ and loss of turgidity). 

2,2.3.2. Tuber,yield 

Tu~ers yere harvested mechMical1y from RrO center rovs of each experi

mental plo~eptember 27th in 1985 and on September 2Sth .in "1986. Total weigbt and 

veipt of graded (sized) tubers vere recorded. Tuben VIere then placed Ü1 storage at a 
-J 

temperature of 5 - 7 0 C and relative bumidity of 90 ~. 

2.2.3:3Eyaluation of stem end brQJ{nWa 
\ 

. - ...;' 

On January 31st 1~6 (170 days after treatment), ten tuben vere randomlY) 

seJected from each plot' 5 yield of the 1985 experiment and taten out of storage. Each of 

t.hese tubers vere a.nalysed for stem end brovning. Rating for stem end br~inJ vas 



, 
...... 
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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 elperience was repeated for the 1986 eJ:perimenl 

2.2.3.". Re,eneratiye potential of tubers 

2.2.3.".1. Effect of Hoe-39866 used as a desiccut on lime of emerience and field of 
rubets retained from treated plan" 

On May 22nd 1986 tuben obtained from the yield of the 198' experiment vere 

taken_. out of stamgc. Twenty :;eed size tubers (vhole) vere selected randomJy from 

each plot's harvest and plan.ted in. a randomiled complete black design at Harrington 

farm P I.l. on May 27tb 1986. Tubers "ère planted 30 cm apart with the twenty tubers 

in a six me ter length of ro'W. Emergence counts were taken at 28 and at'42 days after 

planting. On September 19th 1986 aU the plots vere mechanica1ly harvested. Total . 
weight per plot and weight of graded (sized) tube~ were recorded. This experiment 

lias not perfomed for the tubers harvested from the 1986 desiccation ex periment 

because of time limitations. 

2.2.3."l.2. Spro,utini of tubers retained from treated plants 

On may 21th 1986 tlîree tubers \Vere randomly selected from the hanest of each 

plot of the faH 198' desiccation experimellt. These tubers vere then placed , basal end 

down, in plastic trays previously half-fHJed with peat moss. The trays vere then placed 

in controHed ellvironment for a period of 28 days under complete darkness. relative 

humidity of 90 1., 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 el~erÎJD.ent Fresh weight 

and dry veight of the sprout growth of the three (3) cyes was recorded ai the "end of 

this '''periment ( after 28 days) , This experiment W'~ also performed in the spring of 

1987 for the tubers retained from the 1986 desiccation experiment.. 

...., 
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2.3 Results 

2.3.1 DesÎccaUon DerformMce' 

A Friedman test yas performed for both leaf and stem desiccation of the lhree 

cultivars in order ta determine if Hoe-39866 and diquat sho'Ved sunHar desiccation 

'results. This test Tas performed for each petiod of data collection (7. H and 21 days 

alter herbicide application) and for both the 1985 and 1986 experiments. 

2.3.1.1 Leal desiccation 

The complete analyses using the Friedman test are presented in Appendix 1 a. 

There 'Vas a sigl1ificant effect of the düferent desiccant treaments on each of the three 

cultivars. In order ta locale the differences in desiccation performance. a multiple 

comparison test (experimentYise error rate = 20 %) was performed using ranked visuaI 

ratings (figure 2.1 10 2.6). 

Hoe-39866 used at 0.25 .kg a.i.lha) gave ~dover desiccation results on each of the 
" 

three cultivars in both 198' and 1986. Seven days alter desiccant application. this 10'91 

rate had po or desiccatiol1 performance when compared to the other desiccant treat

ments. This difference became less important with time alter herbicide application. 

venty - one days after application this treament vas similar 10 the three other ones . ' 

yh applied on the variety Kennebec and Russet Burban.k.; but on Sebago it was still 

signifi anUy loyer than the highest rate of Hoe-39866 0.0 Kg a.i.lha}. 

Hoe-39866. when used at 0.50 and 1.0 Kg aL/ha. 'Vas comparable 10 diquat in 

term desiccation per mance at 7. H and 21 days aCter herb~cide application This 

characte istic vas observe on each of the three varieties in both 1985 and 1986. 

When co armg results bet'Ween years. it cao. be noted that diquat provided 

higher desiccation in 1986 than in 1985 at 7 clays after herbicide application, whereas 

Hoe-39866 at aU rates responded the opposite 'Vay. 

17 



.oOt-

........ 
\.., 

...,.. 

100 
90 

r 80 

• 70 
t 60 
1 
ft 

50 

t 40 

30 
20 
10 
0 

c 

7 J4 21 
d.y, dter troltment 

• 39866,0 Kg 
a.t/ha 

Ba 39866,0.25 Kg 
a.i.lha 

I!I 39866, 0.50 Kg 
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Fig 2.1 Lear dessication vith Hoe-39866 and diquat 00 the variety Keooebec - 198' 
experiment. Columns ide.o.tified vith the same letter vithin each date are .o.ot 
significantly different at the 20% experimentvise error rate 
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Fig. 2.2 Laar desiccatio.o. vith Hoe-39866 and diquat 00 the variety Keonebec - 1986 
cJ:periment. Columns identified yith the same letter 'W'ithin each date are not 
signilica.o.t1y different at the 20% experimentvise error rate. 
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Fig 2.3 Leal desiccation vith Hoe-39866 and diquat on the variety Russet Burbank-

1985 experimenl Columns identifjed vith the same lutter within each date a.re 
not significao.Uy dUferent at the 20~ experiment'WÎS8 error rate, 
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Fig. 2.-4 Leal desiccation of Hoe-39866 and diquat on the variety Russet Burbank -
1986 e,:rperimenl Co1umns identified with the same letter within each date 
are not significanUy different al the 20" experimentwise error rate. 
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Fig.2.5 Leaf desiccation with Hoe-39866 and diquat on the variety Sebago - 1985 
eçeriment. Columns identified with the same leUer within euh date ace 
~tsignificao.Uy different.at. t.he 207. experiment"Wise error rate. 
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Fig.2.6 Leal desiccation witI Hoe-39866 and diquat on the variety Sebago - 1986 
elperiment. Columns identified with the same leUer within each date ace 
not significanUy different at the 207. experimentwise error rate. 
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2.3.1.2 Stem desiccatioA 

The complete analyses usmg the Friedman test are presented in Appendil 1 b. 

There wu a sigl1ifieant effeet oC the different herbicide 'treaments on each of the three 

cultivars elcept f,!r Iennebee and Sebago, 7 days after herbicide application in 1986. In t 

order to loclte differences in desiccation performance, a mUltiple comparison test was 
t 

performed usina ranked visual ratings (experimentwise e1"ror rate .. 20 ~, ncept for R. 

Burbank 21 days, 1986: elperimentwise e1"ro1" rate .. 30') <Figure 2.7 to 2.12). 

Hoe-39866, used al a rate of 0.25 kg a.i.lha., did not provide as good a desiccation 

performance as the other desiccant trea.tments. This chara.cteristic .as partieularly 

noticeabJe on Sebago in 198' and 1986 and, ta a lesser eltent, on the t'Vo other varieties 

1'" days ailer herbicide application (1986 results). 

j! 

The two other rates of Hoe-39866 <0.50 and 1.0 kg a.i'.!ha) vere comparable to 

dlquat, the only exception being lIUh the 0.'0 kg a.i.lha rate on Sebaga. This rate gave 

loyer desiceation results tban diquat on !his particular variety, but onJy in 1986 and 

the difference vas not significant. 

~ ~ 

When comparmg results between yeus, it can be noted that all the desieeant , 
treatments gave higher desiccation results in 1986 on both Kennebec and Russet 

Burbank. This characteristic hOllever lias only noticeable 1.f days after herbicide 

application. 

r 
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~ 2.7 Stem desiccation vith Hoe-39866 and diquat on the vuiety Kennebec - 1985 
esperimenL Columns identified vith the same leUer within each date are 
not signiCicanUy different at the 207. experimentwise error rate. 
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Fig. 2.3 Stem desiccation vith Hoe-39366 and diquat on the variety Kennebec - 1986 
elperiment. Columns identified vith the same leuer vithin each date are 
not signifiC&nUy different at the 207. e:tperimentwise error rate, 
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Fil. 2.9 Stem desiccation vith 80e-39866 and diquat 00 the variety Russet Burbank -
198~ experimeot. Columos ideotified vith the same leUer within eaçh date are 
notsi,nificaotly diCferentat the 20% elperimeotwise error rate, 
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experÙDInl Columns identÎfied yi the seme 1etler within each date are 
not sisnificantly different al. the ~ " elperiment1rise error rate. 
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2.3.2 Tuber yield 

1 
NlaJysis of variance vere performed for each grade and total tuber yield of 

each of the three cultivars in. o1'der to determin.e 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. 

When variances 'Yere homogeneous between the tvo yeus the data from both 

yeus "ore cqmbined and analyses of variance performed on these combined data The 

complete analyses are shovn in Appendices 33 to 3e. There vas a significant effect of 

the,desiccant on the yield of large sÎle tuben for the three varieties. This 

characteristic 'lias also reflected in the, total yield of the tvo varieties Kennebec and 

Russel Burbank. On Sebago, this effect cou Id also be noticed, but only on separate yea1' 

data since variance vere not homogeneous betveen the two years. 

A reg1'ession analysis 'Vas 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 -f). From these analyses the degree of the polynomials describing the data 
-

"ere found and are listed in Tables 2.1.2.2 and 2.3 . 
41'>'--

From these regr~ssion' equations it vas noted, for both Kennebec and Sebago, 

that the yield of large sile tuber vas nesatively correlated, to a certain extent, to the 

rate of Hoe-39866 used. This effect ",as aIso noticed for the tota! yield of both Russet 

Burbank and Sebago. Bovever it shouJd be noticed that these regress10n equations 

vere sis_nificant on1y 'Yben considering the ~parate year data, the on1y exception 

being for Sebago (sile D tubers). 

". 
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Table 2.1 Regression equations of the yield of Kennebee'tfJbers as affected by Hoe-39866 
rate of application. 

Tuber sÎle 

j(80 mm.) 

D (76 -80 mm) 

Wh en 

1985 

1986 

Resression equation 

y ... 3.18 - 2.26 H 

Y = 8.65 - 2.51 H 

y is the yield/exp. plot in 1:g 
B is Hoe-39866 rate in Kg a.i.lha 
R2 1s the coefficient of determ.inatio~ 

0.27 

0.31 

CV is the coefficient of variability in , . 

66.87 

38.33 

0.037 

0.0251 

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

Table 2.2 Regression equations of the yield oCR. Burbank tubers as affected by Hoe-
39866 rate of application. 

Tubersize 

Total yield, 

Where 

Resression equation 

1986 y :: 22.52 - 0.32 H \ 

y 19 the yield/exp. plot in 1:g 
H is Hoe-39866 rate in Kg a.i./ha 
R2 is the coefficient of determination 

a2 

0.32 

CV is the coefficient of variability in, -

5.80 0.0235 

Pr 1s the probability that the regression equation i5 due to chance 
onJy 
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Table 2.3 Regression equations of the yield of Sebago ruben as affected by Hoe-39866 
rate of application. 

Tuber sjze 

J(80 mm +) 

C(61-7S mm) 

1)(76-80 mm) 

Total yield 

D(76-80 mm) 

Where 

RearessiQn eQuat.ÎQn R.2 

1985 Y = 1.92 - 1.8"l H 0.39 

1986 Y = 12.11 - 2.S0 H O . .of-f 

1986 Y = 3.21 - 2.22 H 0.60 

1986 Y : 22.30 - -4.62 H 0.81 

198'-6 Y = 3.60 - 1.-41 H 0.17 

y is the yield/exp. plot in .kg 
H is Hoe-39866 rate in Kg ai/ha. 
RZ i5 the coefficient of determiJlation 
CV 15 the coefficient of variability in 1-

~ 

81.53 0.0096 

9.91 0.0052 

32.01 0.000-1 

-4.29 0.0001 

39.9<f 0.0189 

Pr 1s the probahility that the regression equation 15 due ta chance 
only 

2.3.3 Stem end brownÎnl 
1 

-

A Friedman test was performed for both the 1985 and 1986 desiccation experi

ment in order ta determ.ine if 'desiccation with Hoe-39866 and diquat had any effect on. 

stem end brovnin.g of hary'ested tubers. The complete analyses are presented in. 

Appendix ,. 

. '. , 
In general. there was no slg.o.lflcant effect associated wiJl chemical des1ccation 

on stem end browning, the onJy exception being with the cultivar Sebago in the 1986 

experiment. A multiple comparison test (experimentvise-- error rate = 20%) vas 

performed for this pa.rtlcular experiment. From this test it was lloted lbat Hoe-39866 at. 

1.0 tg a.iJha resulted in the highest stem-end disco 10 ration cating. w&ich vas 
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signitica.n.Uy higher than Boe-39866 at 0.2' kg a.i.lha. but not significanUy dUferent 

from the other treatments including the control t.reatment. 

2.3." Reaeneratiye potential of tubees 

• H 

2.3 ... .1 lim' of .mer,tne, and yield of plllAts ,coyn from retalQ,d tubers 

2.3 .... 1.1 Time ofemeuenee 

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

10 determine if the emergence of plants grown from retained tubers' vas affected by 

chemical desiccation treatment. The completed analyses are listed in Appendix 6. There 

."as a significant effect of the desiccant on emergence of Kennebee and Russet 

Burbank at bath 28 and i2 days after planting and on emergence of Sebago at .. 2 days . \ , 
afler planting only. 

" ) 

A regression analysis 'W'as performed for each of the t..b..ree cultivars considering 

the emergence of plants as a function of Hoe-39866 rate in tg a.i.lha (Appendix 7). 

From these analyses the degree of the polynomials describing the data were round and 

are Hsted in table 2." . From these eqùations it was noted that emergenee vas negative

ly correlated to the rate of Hoe-39866 (Figure 2.13). At rates of 0.5 and 1.0 kg ai/ha 

, emergence for the three varieties"as fo~nd 10 b, significantly lover from emergence 

observed under desiccation with diquat. 

-

, . 
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Table 2." Re,ression equations of the number oC emereed plants from retained tuben 
as aCfccted by Boe-39866 rate of application. 

CuJtiyar Wu. Rearession eguation R.2 c.L 

KenJlebec 28 days Y = J9.00 -'8.86 H 0.47 24.49 

" KenJlebec 12 days Y = 20.25 - -3.86 H 0.65 6.00 

R.Burbank 28days Y • 18.55 - 8.11 H 0,49 21.96 

12 days Y zr 20.15 - 2.06 H 0.44 4.76 

12 s Y = 20.95 - 8.<{1 H 0.38 "24.13 

Wh en 
y is the number of emerged piants (out of 20) 
H is Hoe-~9866 rate iD Kg a.i.lha 
'R2 is the coefficient of determittation 
CV is the coefficient ofvariability in ~ 

fr2l 

0,0033 

O.OQ02 

0.0027 

0.0050 

0.0107 

Pr is the probability that the regression equatiQll is due ta chance 
onJy' 

- Kennebec 
1 120 
e 
• ,100 
e 80 - • R.Burbank 
r 6(j • e 40 -Sebago 

• 20 
c 

( 

e 0 
0 0.25 . 0.5 0.75 

8 __ "866 rate (la a.i./u' 

Fig 2. 13 Emergence" of potato plants after 12 da.ys as affected by Hoe-39866 
rate of application. Emergence ~ with cliqua! used as desicca.nt is; 
Iennebec: 99 ~ . Russet Burbank: 100" . Sebago: 96 ~. 
l.s.d. 0.05: Kennebec: 5.61 , . Russet Burbank: 5.17 ~ 1 Sebago: 10.8' \ 
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2.3.4.1.2 Yield of \ubers from plants lrown !rom retained tubers 

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

to delermine if the yield of tubers of plants grown from retained tubers vas affected by 

the chemical desiccation treatment applied the previous yeu. The complete analyses 

are listed in AppendiJ: 8. There '\Vas a significant effect of the desiccant on total yield of 

Iennebec and Russet Burbank. But on the total yield of the variety Sebago, this effect 

Ya5 not signifkant even if IDCrea5IDg rate of Hoe-39866 resulted in Jowering the yield . . 
of tubers (Figure 2.l~). 

t6 

14 

Pie' 12 
yie •• 10 
(tl) 8 

6 
4 

2 
o 

\ .. 

Hoe 0 kg Hoe .25 kg Hoe .50 kg Hoe 1.0 kg dlqual 

.... ltici4le ttm ••• , 

Figure 2.H Total yield of Sebago plants obtained from retained tubers. 

A regression analysis vas performed for the two cultivars Kennebec and Russet 

Burban.k considering the total yield of plants as a function of Hoe-39866 rate in kg 

a.i./ha (Appendix 9) From !hese analyses the degree of the polynomials descrlbing the 

data vere found and are listed in table 2.5 . From these equations it '\Vas noted that total 

yield was negativ~ly 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 Burbant vas found to be 

significantly different from total yield observèd under desiccation with diquat. 
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Table 2.~ Regression equations of the yield of tubers of plants grown trom retaùled 
tubers asaffected by Hoe-39866 rate of application. 

~CuWyar s.œ Regression eauation R.Z ~ Pr..û 

Iennebec B Y : 727 - 3.45H /O.-f5 25.95 0.00.(2 

.. C y = 13.11 - 3.79 H O.il t5.60 0.0073 

.. Total Y = 22.H - 7.HH C 0.57 12.78 0.0007 

R. Burbant B y. 13.0-f - 3.69 H 0.i7 13.56 0.OO3i 

.. Total Y = 18.5i - 5.02 H 0.'7 10,62 0,0008 

Where 
y is the yield in tg pel' experiment.a.l plot 
H is Hoe-39866 rate in. Kg ai/ha 
R2 is the coefficient of deterJllÎJ1ation· 
CV is the coefficient ofvariability in. ~ 

.. 
Pr is the probability that the regression equation is due ta chanc.e 

on1y 

/. •• diquat 

25 ..,.. kennebec -'1 .. 20 10 ••••••••• _ 

ylel· 15 (ka) 
..... -'.::. l LSD .05 

10 

5 

o+-----+-----+-----~----~ 

o 0.25 0.5 0.75 
8 .... 39166 nte (ta LI./IIa) 

2.15 Total yield of :Kennebec grown from retained tuben as affected 
by rate of Boe-39866. 
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Fig. 2.16 Total yield oC Russet Burbank plants gro.n from retained rubers 
as a.rfected by rate oC Hoe-39866. 

2.3.«.2 Sproutina of \Ubec retained ûom treated plants 

-\nalyses of variance vere performed on the sprout gro.th of tubers retained 

from treated plants for each of the three cultivars in order to determine if the 

desiccant affected sprout grovth. The analyses were done for both the 1986 and 1987 

OIperiments. The complete analyses are presented in Appendices 10 a to 10 f. 

When variances vere 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 11 a ta 11 c. There vas a significant effect 
~ 

of the desiccant on the 5prout gronh for each of the three varieties. On Kennebec and 

Sebago this effect vas noted on both 5prout length (11, 21 and 28 days) and sprout 

"8igbt (fresb and dry). On Russet Burbant tbis effect was observed only at 14 days 

"hicb vas the only reading for vhich varian~es vere homogeneous. However the 

effect of the desiccant on sprout grovtb 'Was significant for all the oilier readings 

analysed sepa.ra.tely. 
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A regression analysis was performed on the combined data (except Russet 

Burbank) for each of the three cultivars considering sprout grovth as a function of 

Hoe-39866 rate in kg a..i.lha (Appendix 11 a ta 11 cl. From these ana.lyses the degree of 

the polynomials describing the data. "Nere found and are listed in Table 2.6 to 2.8 . 
~ 

From these regression equations it vas noted that spcout growth of retalaed 

tubers from cath of the three varieties was negatively corre1a.ted to the rate of Hoe-

39866 used. The regnlssion equations with the bighest coefficient of determinalion 

vere kept to drav regression lines. For ea.ch of the three cultivars. this WllS obtained . -, 

for the sprout length al 28 days (figure 2.17 to 2.19). Sprout growth for the two 

varieties Kennebec and Russet Bu rba.n.k. Wa5 found to be significanUy different. at all 

rates of Hoe-39866. from that under desiccation with diquat. For the cultivar Sebago 

this significant difference was only round at rates of 0.5 and 1.0 kg ai/ha. 

Table 2.6 Regnlssion equations of sprout growth of retained tubers as affected by 
Hoe-39866 rate of application. Kennebecs 1986-87 combined results. 

Dependent R~&(~~iQD !HU!iY21l R.2 Ç.Y... ~ 
variable 

sprout length Y = 3i.06 - 9.80 H 0.18 27.04 0.0162 
day H 

sprout length y;, "".69 - 18.51 H 0,36 2'.53 00003 
day21 

sprout length Y = 58.13 - 30.30 H 0.39 32.15 0.0001 
day28 

fr8sh "8ight Y • 3 -{9 - 2.30 H 0.31 53.09 0.001 " 
day28 

dryweight Y = 0 ... 7 - 0.28 H 0.26 51.53 0.0026 
day28 

Where 
H is Hoe-39866 rate iD. Kg a.i/ha 
R2 i5 the coefficient of determination 
CV i5 the coefficient ofvariability in % 
Pr îs the probability Ulat the regression equation is due to chance 

c onAy 
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Table '2..7 Regression equallon of sproul growth of retained tubers as affected by 
Hoe-39866 rate of application. Russet Burbank 1987 results. 

Dependent 
variable 

sprout length 
day28 

Where 

1 

Rearession eQuation 

y = n,88' - 66.16 H 0,71 

H 15 Hoe-39866 rate in Kg a.i./ha 
R2 i5 the coefficient of determ.in.at.ion 
CV is the coefficienlofvariability in % 

0.0001 

Pr i5 the probability that the regression equation i5 due ta chance 
only -

Table 2.8 Regression equations of sprout growth of retained tubers as affected by 
H08-39866 rate of application. Sebago 1986-87 combined results. 

Dependent R~&B~i!;Ul ~gyati2D. i 2 ~ Er.ll 
variable 

sprout 1en 8th Y :: 31.58 - 14,76 H 0,..0 27.36 0,0001 
clay 14 

sprout length Y = 37,96 - 18.10 H 0,'f3 26,56 0,0001 
clay 21 

sprout length Y a 43.0'f - 22,86 H O.<lS 29.3'f 0.0001 
day 28 

fresh weight Y :: 2.32 - 1.53 H 0.22 67.88 00072 
day28 

dryveight Y = 0.3<l - 0.21 H 0.20 66.56 O.OlO'f 
day28 

Where 
H i5 Hoe-39866 rate in Kg a.i.lha 
R2 i5 the coefficient of determination 
CV hl the coefficient of variability in ~ 
~ 1S the pcobàbility that the regression equation is due to chance 

only 
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Fig Z.l7 Sprout length of retained Kennebec tubers (day Z8) as 

mm 

affected by rate of Hoe-39866. 1 

•• diquat 

- Hoe-39866 ....... _. -......... · ~ ..... l LSD .05 
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Fig Z.l8 Sprout length of retained Russel. Burbank tubers (day 28) as 
affected by rate or Hoe-39866. 
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Fig2.19 Sprout length of retained Sebago tubers <day 28) as 
affected by rate of Hoe-39866. 

t'" ,- 2.<f Discussion 
"w-

Z.<f.1 Desiccation performanço 

2,.f.l.l Lea{ desiççation 

In general, 1ea! de5iccation with Hoe-39866 'Wa:I not as rapid as leaf desiccation 

with diquat. HoV/ever, increasing the rate of Hoe-39866 tended 10 reduce this diffe

rence, Hoe-39866 used at 0,25 kg a.i.!ha did not gave satisfac10ry results on the 

cultivars Russet Burbank and Sebago, but on the cultivar Kennebec this rate of Hoe-

r , ' 39866 'Was as good a desiccation treatment as the standard diquat treatment. 

Hoe'::39866 used al 0,:)0 and 1,00 kg a.i.lha gave desiccation results comparable ta 

diquat and achieved acceptable desiccation. 21 days after application, on both the cul

tivars Kennebec and Russet Burbank. On Sebago, the 0,50 kg a.i. rate of Hoe-39866 did 

not gave satisfactory desiccation, making this trealment unacceptabJe for !bis 

particuJar cultivar which is not as easy to desiccate as the two other varieties studied 

(lvany, persona! communication), 
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The reduced performa.nce of the 0,2' ,ud 0.:;0 kg a.i.lha rate of Hoe-39866 on the 

cultivar Sebaso in 1986. may have been due 10 dUference in climatic conditions. Cool 

and dry weather ha.ve been shown to decrease the activity of Hoe-39866 (sectiOD. 

1.3.'.2). 

2.4.1.2 Stem desiççation 

As observed for Jeal desiccation, stem desiccation ",ith Hoe-39866 was not as ra

pid ISwith diquat, and e~tJecially at the 0.2' and O,~iO kg al/ha. Hoe-39866 used at LOO 

tg ai/ha, and on the three cultivars studied. gave as good a desiccatioD. as the standard 

diquat treatment. 

At the 0,50 .kg a,i./ha rate, Hoe-39866 provided good desiccatioJl of both the va

rieties Kennebec and Russet Burban.k. Hovever, 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 0,2' kg a.L rate of Hoe-39866 did not provide 

acceptable level of stem desiccation for the tbree varieties in both 1985 and 1986, The 

reduced performance of the 0,2' and 0,50 kg a,i./ha nte of Hoe-39866 on the cultivar 

Sebago in 1986, .Olay have been due ta difference in climatic conditions (section 1,3,' 2), 

2.<f.2 Tuber yi81d 

The yield of large 'sae tubets of the cultivars Kennebec and Sebago and the total 

yield of the cultivars Russet Burbut and Sebago "as affected. ta a certain extent. by 

the rate of Hoe-39866. Since desiccation vas done before normal vine maturity. these 

reductions iD. yield is in accordance 'Vith the findings of Murphy (1968). 

2.4.3 Stem-end discoJoratioo. 

In general Lhere was no significant effect associated vith cbem.ical desiccation 

on ste.ol- eD.d discoloration. However on the cultivar Sebago, in 1986, stem-end disco-
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loratlon of tubers treated with Hoe-39866 at 1.00 kg a.i./ha had a significantly hi,her 

stem-end discoloration rating as wh en lreated with Hoe-39866 at 0.2~ k, a.i.lha. This 

increased discoloration m.a.y: have been caused by the rapid desiccation obtained with 

Boe-39866 at 1.00 kg a.i.lha.. Th"se observations are in ucordance vith the findings of 

Boyman (19<17). 

2."." Regeneratiye pot.entiaJ of tubers 

2.4.4.1 Time of emer.ence and yield of Plants &t'un {rom retained tubers 
.i~1 

2.".".1.1 Time ofemeraence 

1 

There was a direct negative corre.laûon of the rate of Hoe-39866 oil 'the 

emergence of plants grown ft;om retained tubers. This inhibitory effeet on regrowth. 

observed on each of the three cultivars, may be due to the systemic action of Hoe-39866 

as-reported in section 1.3.<l.2 . 

2 ......... 1.2 Yield of tubees !rom plants groyn from retained tube" 

A direct negaUve correlation of the rate of Hoe-39866 on the yield of tubers 

rewned from desiccated pla.nts was observ;ed on both the variety [ennebee and Russet 
( 

Burbank. This reduction in yield. under\Ïhe diCferent Hoe-39866 treatments, may be 

the resuit of the delayed emergence observed on the~ tvo varieties as vell as a 

reduction in emergence percentage. Some reduttions in yield were observed (with 

increasing Hoe-39866 rates) on the cultivar Sebago, but these reductions vere not 

important enough to be considered significant. 

The inhibition effect on yield oC retained tuban may have been caused by an 

indirect effect of Hoe- 39866 which. by delaying and reduting emergence of plants 

from treated tubecs, have resulted in shortening the growing period oC the plants and 

decreased their yield. Such an effect have been reported with other chemicals such as 

diquat (Murphy and Goven,1973). 

" 
"," 
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• 2.".".2 Sproutina of tubees rotained from treated plants 

Increasing the rate of Hoe-39866 for desiccation purposes decreased propor

Uonally the sprout length and weight of tubers retalned from desiccafd plants. This 

iD.hibitory effect may have been caused by the partial systemic action of Hoe-39866. as 

reported on other plantspecies (section 1..0(.3,2), 

2 .... 5 General discussion 

Acceptable desiccation pbrformances 'Were obtained 'Wh en Hoe-39866 was usee! at 

rates of 0,50 and 1,0 .kg a.i./ha for the t'llo cuLtivars [ennebees and Russet Burbank and 

at a rate of 1.0 kg a.i/ha on the cuLtivar Sebago. Ho'Wever at these specifie rates and 

cultivar combinatiolls, inhibition of the regenerative potelltiaL of tubers rewlled from 

treated plants (i.e. emergence, sprout gr.Qvth and yield), suggests a relatively impor

tant systemic action of Hoe-39866 in potato plants. 

• 

1 
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Chapter3 , 
EVALUATION OF REDUCED RATES OF HOE-39866 COMBlNED WITH DIOUAT 

" 
AS A POT ArQ-TOP DESICCANTTREATMENT 

3.1 Introdyction 

Dliferent combinations of 'reduced rates of Hoe-39866 and diquat were assayed 

as neW' desiccant treatments on three düferent potata cultivars ([ennebec. Russet 

Burbank and Sebago). The objectives of the experiments, 'done over two consecutive 

years (1985 and 1986), vere to evaluate the potential use of these desiccant combina

tions as vin' kiUing treaments in terms of, desÏccating performance, yield effects and 

daughter tubers quality (stem- end browning and regenerative potential) and. ta 

cOmpare the performance of these treatments ta the standard desiccant treatltient 

(diquat, 0.84 kg a.iJha) in eastern Canada. 

3.2 Materials and methods: 

With the exception of the specifie treatments, the experimental procedures u~ed 

for the evaluation of the combinations of Hoe 39866 and diquat as desiceation 

treatments 'Vere the same as thôse described in seetion 2.2. The treatments appHed are 

Üsted Ù1 table 3.1. -



C 

The procedures involved in pa.ra.m.eter measurements: 1) leaf and stem 

desiccation. 2) tuber yield. 3) stem-end browhing 4) emergence and yield of plants 

grown from retained tubers and 5) sprouting of retained tube" vere identical to those 

previously described {section 2.2.3>. 

Table 3.1 Ireatmel1t lin 

TreatmeAt Rate (ka a.i./ha) 

1. wquat 0.84 

2. Hoe-39866 015 

3. Hoe-39866 0.375 

4. Hoe-39866 0.50 

5. Hoe-39866 + diquat 0.25 + O . .a • 
6. Hoe-39866 ~ cliquat 0.375 .. O . .a 

... 7. Hoe-39866 ':' diquat 0.50 .. O.~2 

8. Control 

3.3 Results 

3.3.1 Desiççation oerformance 

A Friedman -test vaS performed for both leaf and stem desiccation of the three 

cultivars in arder to determine if 10w rates of Hoe-39866 used atone and jn 

combinatioJlwith cliquat shoved simHar desiccation results as the standard desiccation 

treatment H.e. diquat 0.84 .kg a.i.lha). This test was perCormed for each period of data 

collection (7, li and 21 days afterdesiccantapplication) and for both the 1985 and 1986 
1 

experime!?-ts. 
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3.3.1.1 leif desiccation 

The complete analyses USil1g the friedman test are presel1ted in Appel1dix 13 

Tbere lias a signjfjcant effect of the different desiccant treaments on each of the three , 
\ 

cultivars. In order ta locate the differences in desiccation performance. a multiple 

comparison test (experimentwise error rate = 25 %, except for Kennebec 21 days. 1986: 

élperimentvi.se error rate - 60 % and R. Burbank 21 days. 1986: experimentwise error 

rate .. 30 \) W3S performed using ranked visual ratings (figure 3.1 to 3.6) .. 

Hoe-39866 used at 0.250 and 0.375 kg a.i./ha gave slower desiccation than the 

tfdther desiccant treatmel1ts on each of the three cultivars in both 1985 and 1986. 

/y ~ovever twenty one days aCter desiccant application desiccation from aH desiccant 

treaments vere similar on varieties [ennebec and Russet Burbank: but on Sebago 

desiccation performance of the lower rates of Hoe-39866 (0250 and 0.375 kg ai/ha) was 

still significantly lover than the standard diquat treatment. 

/ 
" 1 

Hoe-39866. whEin used al 0.50 kg ai/ha. was comparable to diquat in terms·of 

desiccation performance vhen rated at ï. 14 and 21 days aiter desiccant application 

This characteristic was observed on each of the three,vadeties in both 1985 and 1986. 

The addition of OA2 kg a.i.lhSr 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 vas particu1arly noticeable 

on the cultivars Kennebec and Russet B~rbank, 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. / 

'" When comparing results bel-ween years. desiccation of the cutivar Sebago was 

slover in 1986 than in 1985 vith aU treaments showing lover raLings at aU periods of 

evaluation. 

! 
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&:9 dtQuat. 0.84 kg a.i.lha 

Fig 3.1 Leaf desitcation '\Vith Hoe-39866 alone and combined vith diquat on the 
variety Kennebec - 1985 experlment. Coiumns idén11fied '\Vith the same 
letter within each date are not significanUy different at the 25% experi
mentwise el'ror rate. 
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Fig 3.2 Leaf desiëcation with Hoe-39866 aJone and combined with diquat on the 
variety Kennebec - 1986 experlment. Columns identit1ed.wüh the same 
letter withi'h each date are not significantly different at the 25% experi
mentwise arror rate (except for 21 days: error rate= 60% ) 
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Fig 3.3 Leaf desiccation with Hoe- 39866 atone and combined with diquat on the 
variety Russet Burbank - 1985 experiment. Columns identified with the 
same letter within each date are not significantly different at the 25 ~ 
experimentwise error rate. ' 
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Fig 3.4 Lea! desiccation with Hoç-39866 atone and combined with diquat on the 
yariety Russet Burbank - 1986 experiment. Columns identified with the 
same Jetter within each date are not significant1y different at the 25~o 
experimentwise error rate (exceot for 21 days: error rate" 30%) 
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Fig 3.5 Leaf desiccation with Hoe-39866 atone and combined with diquat on the 
variety Sebago - 1985 experiment. Columns identified with the same letter 
within ea.ch date are not significanUy different ai the 25% experimentwise 
error rate. 
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3.3.1.2 Stem desiçcatjQn 

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 appHc~tion in 1986. In 

arder ta locate differences in desiccation performance, a multiple comparison test was 

performed using ranked visual ratings (experimentwise error rate • 25 '7 •. except for 

[ennebec and Russet Burban.k 7 days, 1986: experimentwise error rate = 40 '70) (figure 

3.7 ta 3.12). 

The two lowest rates of Hoe-39866 of 0.25 and 0.375 kg ai/ha resulted, to sorne 

eltent. in a slover desiccation on each of the three cultivars in both 1985 and 1 q86 . 
This 10w performance was observed ta be significantly different from the standard 

diquat treatment only on Sebago and only for certain periods of data collection (i e 

1985: 14 days after treatment and 1986: 21 days after treatment>. 

Hoe-39866, when used al 0.50 kg a.i.lha, vas comparable to diquat in terms of 

.- \f' desic won performance (7, 14 and 21 days after desiccant application). This 

ch ac~rjstic was observed on each of the three variet:es in both 1985 and 1986 

The addition of 042 kg a.i./ha of cliquat ta the low rates of Hoe-3<)866 substan

tiaJly improved the desiccating performance of these treatments. This characteristic 

was noted on the three cultivars and for the two years of data co11ection. This 

e.nha.ncement vas particularly noticeable on the cultivars Kennebec and Russet 

Burban.k, 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 1 CJgGt of 

data. 

Whe.n comparing results between years, stem desiccatioll of the cutivars 

Kennebec and Russet Burbank. was non existant 7 days after desicca.nt application ln 
1986. Four(een days after treatment. aH treaments showed better desiccation in 1986 

Similar results bet'Ween years, were obtained 21 days after desiccant application. 
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Fig 3.7 Stem desiccation'with Hoe-39866 aJone and combined with diquat on the 
variety Kennebec - 1985 experiment. Columns identlfied with the same 
le~r within each date are not significanUy different at the 25% experi-
mentwise error rate. . 
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mentwise error rate (except for 7 days: er1'01" rate = 40%) 
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Fig 3.9 Stem desiccation with Hoe-39866-alone and combined with diquaton the 
variety Russet Burbank - 1985 experiment. Columns identified with the 
same letter within each date are not. significanUy different at the 25 % 
experimentwise error rate. 
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Fig 3.10 Stem 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 nat significanUy different at the 25% 
experimentwise erra%" rate (except for 7 days: erro%" rate:: iO%) 
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Fig 3.11 Stem desitcation with Hoe-39866 alone and combined wÎth diquat on the 
variety Sebaso - 1985 experiment. Columns identified with the same leUe!' 
within each date are not significanUy different al the Z5'. experimentwise 
error rate. 
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witbin eacb date are not signifîcantJy different at the 25% experimentwise 
error rate. 
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3,J.2Iuber yield 

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 

yield. The analyses were don*-, for both the 1985 and 1986 harvests. The' complete 

&;nalyses are preseDted iD Appendicesl5a to l5f. 

When variances were homogeneous bet'Veen ~he t'wo years the data from both 

years were combined and the analysis of variance performed on these combined data. 

The complete analyses are shawn in Appendice 16. When cODsidering these combined 

data, there was no significant effect of desiccant treatment on tuber yield for the three 

varieties. Wh en considering single year data. significant effect of desiccation on tuber 

yield "lias observed only once ( i.e. Sebago. sÎle D. 1986 data). For this set of data. diquat 

at. 0.84 kg a.i.lha. Hoe-39866 at 0.50 kg a.i./ha. Hoe-39866 + diquat aL 025 + 042 kg 

ai/ha and Hoe-39866 + diquat at 0.375 + 0.42 kg ai/ha significantly decreased the yield 

oftubersvhen compared to untJ"eated plants. 

3.3.3Stem end brOllnin& 

A Friedman test "lias performed for both the 1985 and 1986 desiccation 
'" 8speriment in order to determine if desiccation with Hoe-39866 and diquat had any 

effect on stem end browning of harvested Lubers. The complete analyses are presented 

in Appendix 17. 

A multiple comparison test (ex~erimentwise error rate = 25% J was performed in 

orcier 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 signi!icant difference between the desiccant treatments in terms of theïr contri

bution to stem end browning. 
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3.3."Ruenerative potential of tubers 

3.3.4.1 TUne ofemeraence and yield of plIA" amn (rom retained tubers 

3.3.4.1.1 Time Qfemenençe 

An analysis of variance ",as performed for each of the three cultivar in order to 
determine if the emergence of plants grovn from retai11ed tubers "lias affected by the 

desiccation treatments. The compieted analyses are listed in Appenwx 18 There was no 
\. 

signjficant effect of the desiccant treatments on emergence of any of the three 
l 

cultivars. This trend occurred for both the 28 and ~ day readiJlgs (Append1x 18). 
\/ 

3.3.4.1.2 Yield of tu bers 

An anaJysis of variance was performed for each of the three cultivars in arder 

10 determine if the yield of tubers of pl81115 grow11 from retained tubers was aJfected by 

chemical desiccation treat.m.ent. The complete analyses are listed in Appendil 19. 

Ther~ vas no significant effect of desiccant treatment on total yie1d of aIl the three 

cultivars under study. 

3.3.4.2Sproutin,& of tubers retaj,oed from desiççated plants 

Analyses of variance were performed on the Spi'Oüt 1ength and weight of tube'rs 

retained from desiccated plants for each of the th,ree cultivars in arder to determine if 

the desiccant treatments affected sprout growth. The analyses vere done for both the 

19&6 and 1987 experiments. The complete analyses are presented in Appendices 20 a ta 

20 f. 

Sprout length "as not affected 10 a signükant degree by the desiccant treat

ments in the year 1986 <Figure 3.13 to 3.15). This ',lias observed for the three varietjes. 

except for the sprout length at l"l days of Kennebec. For tbis last set of data, sprout 
, 

length under the standard diquat treatment vas significanUy higher than any of the 

, ~. 
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other treatments inc1uding the untreated control (Table 3.2). Sprout Cresh veight vas 
not affected by desiccation. except. for the fresh weight (28 days) of Kenneb~c. For fuis 

set of data. sprout. fresh weight shoved the same trend as of sprout. length (1-4 <laya) of 

the same cultivar (Table 3.2). Finally sprout dry weight for the three cultivars W~ Qot_ 

aIfected byany of the desiccating t.reatments (Figure 3.16. ta 3.18), 

Table 3.2 Sprout.length (H days) and sprout fresh wight. (28 days) of retained 
K!UU1~b~~ tubla, 19861IP~ri.awD.t , 

Sproutlengtb Sprout fr. veight 
Trutment Rate (ka a.i.lhaJ li daIs (mm) 28 daIs <arI 
1. diquë&t 0.8-4 +1.33 a 6.671 

Z. Hoe-39866 0.2'5 3i.'O b '574 ab 

3. Hoe-39866 0.3~ 37.83 b i.Q3 b 

-4. Hoe-39866 0.50 33.50 b 3.88 b 

5. Hoe- 39866 + diquat 0.25 + 0 ... 2 33.83 b -t.30 b 

6. Hoe-39866 + diquat O.3'n + O.i2 37.67 b 5.92 ab _. 

7. Hoe-39866 + diquat. 0.50 + O.i2 36.92 b S.i? ab 

8. Control 3-4.17 b 5.3-4 ab 

Numbers identified vith the same Ietter.vithin each column are not significantly 
different at the 5% level (Dunc8J1's multiple range test). ' 

ln 1987 sprout length at li. 21 and 28 days yas affeded by desiccation for aU of 

the three cultivars. Where response was observed. a generaI pattern of sprout length 

under the different treatments vas observed <Figure 3.13 ta 3.16). Redu$:tion of sprout 

1ength vas particularly evident for three of the desiccation treatments (i.e. Hoe·39866 

at 0.375 and 0.50 kg a.i./ha. 8J1d diquat at 0.82 kg ai/ha). Final1y the addition of O.-t2 kg 

a.i. of ~iquat. to the two highest rates of Hoe· 39866 greaUy reduced the inhibition of the 
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latter desiccant o_a sprout length. Irrecl of desiccation on sprout fresh and dry weight.. 

oven if similar to that on sprout. length. was not as consistant. being significant only 

~n CAsh veight of both Kennebec and Seba..go and on dry weight of Kennebec. Effec:t 

of the different desiccation treament on sprout dry weight is shown in Figure 3.16 to 

3.18. 
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Fig. 3.13 Effeet of Hoe-39866 used aione and in eombination with diquat on the sprout 
leagth (21 clays) of retained Kennebec tubers. Columns identified vith the 
same leUers witbin each date are not significantly different at the 1 % levei 
(Duncan's multiple range test). 
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Fig. 3.18 Effect of Hoe- 39866 used a.1one and in combination wilh diquat on the sprout 
dry weight (28 days) of retained Sebago tubers. 

"3." Discussion 

~ ... .1 Desieçation performapee 

3.4.1.1 Laa{ desiccati,1Q. 

Leaf desiccation 'flith Hoe-39866 used at 0.25. 0.3'75 and 0.50 kg a.i.lha, even if 

slover than under the standard diquat treatment, i5 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 Iha did not provide accep

table desiccation Used at 0,375 kg aj'/ha. Hoe- 39866 gave d~siccation comparable to 

diqua! atO.82 kg a.Llha but only in 1985. This decreased performance of Hoe-39866 1.' . , 

1986, may have bean due to difference in climatic conditions (section 1.2.7 J, and 

therefore this rate, along with the 0.25 kg a.i./ha rate are unacceptable as vlll.e-kl11ing 

treatments for this particular variety. On the same cultivar. Hoe-39866 used at 0 50 kg 

a..i.lha. provided deskcation comparable 10 the standard diquat treatment, but still had 

visual ratings much lower than under the latter treatment, makmg its use 

questio nab le. 
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Adding 0.42 kg a.i.lha of diquat to the three rates of Hoe-39866 used. was effec

tive in imPl'!Jving both the rapidity a.nd 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 ma.y ha.ve been due to the rapid initial desi'ccation 

, caused by diquat. as, noted on all three cultivars. 

3.4.1.2 Stem desiccation 

As observed for Iear desiccation, stem desiccation vith e-39866 used a10ne vas 

not as rapid as vith the standard diquat trea.tm.ènt. The t-wo west rates of Hoe-39866 of 

0.25 and 0.375 kg a.i./ha. even jf not significantly different from the diquat trea.tment 

on [ennebec and Russet Burbank. resulted in lover visual ratings and especially in 

1985. These lover ratings maltes their 3dequacy questionable in terms of desiccation 

performance. However Hoe-39866 used al 0.50 kg a.i./ha provide<l a good general stem 

desiccation on these two cultivars. On the cultivar Sebago, Hoe-39866 al 0.25 and 0.375 
""-

kg a.i.lha did not provide acceptable levei of desiccation in 1986, making these tvo 

tre~ments unacceptable for stem desiccation purposes. On the same cultivar. Hoe-

39866 used at 0.50 kg aj'/ha provided desiccation comparable to the standard diquat 

treat.m.ent, but still had yisual ratings much lover tha.n under the latter treatment. 

ma.king its use questionable 

Implementing these three rates of Hoe-39866 with diquat al 0 42 kg a.i /ha. vas 

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

same reasons as those stated in section 3.4.1.1. These three treatments provided desicca

tion compa.rable to diquat and were generally more effective than vhen Hoe-39866 vas 

used atone. making these three treatments acceptable in terms of desiccation perfor

mance. 
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3,«,2 Tuber yield 

Tuber yield vas not affected by the different desiccation trea 

Sebago large tubers (76-80 mm), J986 experiment. Since desiccation was done before 

normal vine maturity, this reduction in yield i5 in accordance with the findings of 

Murphy (1968). 

3.<t.3 Slem-end disçQloratiQn 

There was no significant effect associated with chemical desiccation on stem

end di5coloration. These observations are in accordance with the findings of Hoyman . 

(1947). 

3.-4.~ Reaeneratiye po~ntial of t\lbers 

3 .. f.«.1 Time of emergence and yield of plants &royn from retajned tubers 1 

3 ..... U.1 Ume of emenence 

From the results obtained, it was noted that there vas no significant eff t of 

any of the desiccant treatments 9n emerge f plants grown from retai tu bers 

This observation suggests no residual effects of t!le 

treated plants. 

/ 
3.4.4.1.2 Yield of tubers trom 91ants &fOYU from retalnedrfubers 

~J 

'here was no significant ef!ect of the different desiccation treatments on yield 

of plants grown from retained tu~ _~~ation impHes that there was no 

appreciable inhibition activity of any of the desiccant treatme"im' on the yield potentiaJ 

of retained tubers. 
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eneral, the different desiccation treatments did not a.ffect the sprouting 

abi' of retained tubers to a significant extent However. increasing the rate of Hoe-

9866 from 0.25 to 0.375 and 0.50 kg a.1./ha usually resulted in reducing both sprout 

length and sprout dry waight of retained tubers. $uch an inhibition on sprout growth 

could have been the result of the partial systemic activity of Hoe-39866 <Kassebeer et Ill. 
1983). 

The combination of the three low rates of Hoe-39866 W'ith diquat al 0.42 kg 

ai/ha, generally resulted in minimiling 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 eItent. the systemic activity of Hoe-

39866. 

Fina11y, in 1987, the standard diquat treatment resulted in lowering considera

bly sprout length and sprout dry weight of retained tubers wh en c~mpared to the 

untreated control; a response completely opposite to that observed in 1986 where diquat 

did increase !base two parameters for the three varie lies studied. This reduction of 

sprouting performance in 1987 could have been caused by the driel' conditions 

have prevailed in the 1986 growing season (414 mm of rain in 1985 vs 312 mm of ra! 

in 1986) This decreased rainfaU might have reduced the germination potential of 

tubers treated with diquat (Jvany, personnal communication). 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 aH the vadeties ,and treatment com

binations. This global redlJction of sprouting in 1987 may be of i~'portance and may 

have affect the germination poteJltial under each desiccation treame~ 

" 
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3.-(.5 General discussion 

Acceptable desiccation performances vere obtained when Hoe-39866 was used at 

0,50 kg a.i./ha fOi'- t1le two cultivars Kennebec and Russet Burbank. Howevef' at this 

.rate, Hoe-39866 had some inhibition on the sprout growth of retained tubers and 

su8gests some residual activity which couJd limit its use as a desiccant treament. The 

c~mbination treatments of Hoe-39866 and diquat genenUy provided good desiccation 

yithout havÏJlg any adverse effect on the germination potential of retaiJJ.ed tubef's. 

o 

\ , 

". î 
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Chaptei-t 

TRANSLOCATION AND ABSORPTION OF HOE-39866 

IN POT ATO'PLANTS 

J 
-) 

.. .1 Introduction 

As reported in section 1.3 J Hoe-39866 provides good desiccation of patata haulms 
, 

but it has the disadvantage of impairing the regenerative potential of tubers, which is 

an undesi.rabJe effect, especially for seed tuber production. This inhibition of seed 

vitality may be due, in part, to the translocation of Hoe-39866 and/or ammonia from the 

follage ta the tu bers. Another factor which could be responsible for this inhibition 

may be the absorption of Hoe- 39866 from the soil by the tuber itself. 

Tvo experiments. using l"fC labeled Hoe-39866, were conducted in order to 

de termine if the desiccant, or i15 metaboHtes, could be translocated either basipetaHy or 

acropetaHy in potata plants. Another experiment was also carried out in order to 

evaluate the absorption of Hoe-39866 through the skin and/or eyes of potata tubers 

4 2 MaLarial and methods 

4.2.1 Translocation of Hoe-39866 in mature patate plants / 

i.2.l.l Plant CUU!lre 

Twenty seed tubars from the cultivar Kennebec ,!Iere removed from storage and 

exposed to bromoethane ( 0.2 ml vapor/mJ ) in a desiccator for 24 hr on December 16th 
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1986. This method vas sho,,-n to break dormancy and to favor sprouting as reported by 

Coleman (1983). Six days after the bromoethane treatment. ten tubers showing good 

germination vere selected and planted in 30 cm pots containing a mixture of pro-mix. 

muek soil and sand (1 :2:1). Pots 'Vere placed in greenhouse at a temperature of 20° C 

and exposed to a photoperiod of 16 hours. Under these conditions. plants showed 

excessive stolon elongation (aerial sprouts) whith might have been due to extreme in 

temperature CHiller et al. 1985). To correct this situation, temperatute was lowered to 

18° C and photoperiod reduced to 12 hours -t0 days aIter planting to decrease stolon 

el6-4lgation and favor tuber formation. 

Sixty five days after planting. five potted plants 'Vere selected on the basis of 

their uniformity of growili and moved to a fume hood. Four plants were treated with 

liC HOE-39866 labeled on carbon 3 & 4 (specifie activity 5.26 KBq/microl or 0.142 

microCi/microD. The 14e HOE-39866 ammonium salt was obtained by dissolving the 

free atid in an equivalentamountofdiluted ammonia. A 35 microlitre droIflet (184 KBq 

or 4..97 microCD was applied to the adaxia,l mid-portion of the adjacent leaflet to the 

termina11eaflet of a young fully expanded leaf (F~ure 4.0, The treated leaf of a11 

plants was the 5th IdaI from the apex. The untreated plant was kept as a control, 

After 7 days the plants were harvested and two of the treated plants Jere kept 

for liquid scintillation counting. After 11 days the same procedure was respected for 

the tvo remaining treated plants. 

, --
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Fig. -{.1 Treated leafletand sampling location. 

".2.1.2 Sample preparation and eounUng: 

For every treated plant used in liquid scintillation counting, the same sampling 

procedure was folloved. The treated leaf was separated inta treated leaflet, adjacent 

leafletand terminalleaflet. Treated leafletswere vashed vith 10 ml of water ta 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 eaeh of tbese leaflets was done at both the proximal and distal end I)f the leaflet and 

also in the median region of the leaflet. Sampling was also done at the petLOle node 

located between the lreaied leaflet and adjacent leaflet. The proximal end of the treated 

leaf petJ.ole was also sampled (figure 4.0. 

In addition, two apical meristems per plant and two tubers per plant were also 

assayed for radioactivity. The tuber samples vere obtained from both the basal and the 

apical ends. Fresh weight of the tuber samples ranged betveen 5 and 10 mg. . , 

Each sample vas pla.ced into a scintillation vial and 0.5 ml of a 1:2 30 ,. hydrogen 
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peroxyde and 60 ~ perchloric acid vas added to the vial. The vials vere then placed' 

ioto an oven al 65° C for 1 hour to allow for complete tissue solubilization. five ml of 

liquid scintillation cocktail (universol cocktail) w~ added to the vials. 

.if Ea.ch sample vas counted for a period of Cive minutes in a Hquid scintil1aûon 

( counler (LKB Wal1ac, 1219 Rackbeta 'Spectral'). A second counting for every sample 

was obtained 48 hours alter the fint couat and the average reading was calculated. 

4.2.2 Translocation of Hoe-39866 in apical potato cuttines 

.of. 2. 2. 1 Plant cuLture 

Ten Kennebec seed tubers were planted on June lst 1987 in 30 cm pots 

containing a mixture of pro-mix, muek-soil and sand (l :2:1). Pots were placed in 

greenhouse vith no additionallighting. 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 cuttingswere obtained from the mother plants following 

the procedure described by Ewing (1978). The shoot apex vas excised just below the 
.nI 

forth node below the apex, counting the first node as the youngest one Wlth a Iea!' al 

least35 mm. long. The basa11eafwas 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 , 
under a photoperiod of 21 hours. The cuttings vere kept under these conditions for a 

period of 1" days. 

T'Velve apical cuttings vere selected on the basis of vigor and good tuberization 

at the basal axiHary bud. SeJected cuttings ware transferred ta a fume hood and on the 

sa..me day, nine cuttings ware trea.ted with (-te Hoe-39866 (spec. act. 0,H2 micro CD, A 20 

microl. droplet (2,84 microCD was applied to the adaxial surface of the first leaf below 

the apex (fig 4.2). Three untreated plants were kept 8.$ controls. 
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Fig. ".4 Apical cuttings at day zero and afler tubedzation (day HJ along vith 
t.reatment location. a) axillary bud. b) small wb~r. cl treated leaf. 

" 

-t.Z.Z.3 Sample preparation an,d countina 

Arter 2. -t and 7 days, three trea.ted cuttings and one con.trol cutting were 

harvested. On each cutting, both the meristem a.nd tuber were excised Three tissue 

samples <weighing between 8 and 10 mg) were obtained from each of the merÏstam and 

from bath the apical and basal end of each of the tuber. Tissue samples were solubilized 

using the procedure described in section -t.Z.1.2 vith tissues from the control \cuttings 

treated similarly. 

6' 

v 
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Eacb sample vas placed into a scintillation vial and 0.5 ml of a 1:2 30 % hydrogeJf"'" 

peroxyde and 60 ~ perchJoric acid was added ta the vial. The vials were then placed 
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lnto an oven at. 6,0.C ror 1 hour ta a110Vf for complete tissue solubilizaûon. Five DÙ})f 

liquid scintillation cocktail (universo! cocktail) vas ad~ed to the viaIs. Each sample 'Vas 

coun-ted for a period of five mÎllutes Îll a liquid scintillation counter (UB WaUac. 1219 ' 
Rackbeta ·Spect.ra!'), 

4. 2. 3 Absorption of ijoe-39866 by tuben 

Sebago seed tuben (Elite III seeds) vere dipped for 1 second in 80e-39866 

solutions of düferent concentrations 10 - 3333 ppm(v/v)] ta evaluate a.oy inhibitory 

66 

effect of Hoe-39866 on the sprouting of treated tubers (Table 4.0. After treatment,'tu- .. 

bers vere placed, basal end down. in a randomized blQct design, on plastic trays 

previously half-fiUed vith peat moss. The trays were the'n placed in',controUed envi

ronment for a period of 28 days under complete dartness. relative humidity(?~ 90 % and 

temperature of 20° C. Sprout length 'Vas recorded on three eyes per tubér\after li, 21 

and 28 days. Fresh weight and dry veight of the sprout growtb of the three eyes 'Vas 

recorded at the end of this elperiment (after 28 days) , 

Table 1.1 List of treatments 

lreatment 

1. HV$-39866 
2. Hoe-39866 
3. Hoe-39866 
".Hoe-39866 
S. Hoe-39866 
6. Hod-39866 
7. Hoe-39866 
8. Control 

Concentration (""mey/y) of a.D 

( 

-; 

3333 
333 
33 
3 

0.3 
,0.03 
0.003 

o 
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".3 Results 

".3.1 Translocation of Hoe-39866 in mature potato plants 

4.3.1.2 AbsorptiQn, Qf HQe-39866 

. , 

\ -" 

, 

Absorption of the de~iccant after 7 aJld 14 days are Hsted i.n Table 4.2. No increa-
• 

se in absorption vas observed from 7 to 14 days after treatment time. In fact the plant 

harvested 14 days after desiccaot application showed a 10wer retention of the lab~Jled 
desiccant. 

Table <f.2 Absorption of lie Hoe- 39866 ioto leaves of potata plants. 

, 
Applied a.ctivity 

Activity Hl rinse 
Waler 

Absorption % 

7 daYs after 

Mean +/- S, D, 

184.00 ~/-, 5.53 

82.9-1 +/- 6.77 

5i.92 + 1- -i.i8 

activity in KBq a 
11 days ACter 

Mean 1'/-" 5. D 

184.00 +/- 5.5 

115.33 +/- 16.45 

3732 +/- 5.32 

a alI-values listed in the table are averages of six samples counted twice. 

",3.1.3 Translocation of Hoe-39866 ioto treated Iea.f 

) 

Presen ce of radiolabeled Hoe- 39866 or ils metaboHtes was observed at bath the 

distal and proximal end of the treated leafle~. Much higher activity (in. all 4 plants) '\Vas 

recorded at the distal end <Table 4,3). This higher activity could have been due to im

proper washing of the treated leafIel' Sinee rinsing of the Ieafiet W35 done from the ... 
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proximal end to the distal end and sin ce only 10 ml of vl1er '\Vas used . it is possible that 

sOme unabsotbed 14(: -HOE-39866 accumulated_ at the distal end of the leaflet. AIl 

sampling locations however vere much higher in acüvity than the control sampJes 

used as a background reference. 

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

a.çtivity recQyered <BQ/ma fresh yeiaht) a 

7days li days 

Proximal 0.13 .. /- 0.10 0.-45 .. /- 0.17 
Adjacent 
léaflet Mid 0.07 .1- O.li 0.03 +/- 0.02 

. Distal 0.0' + 1- 0.06 0.0' +/- 0.0' 
~ 

" ~ 

, 

() 
ProDmal 0.83 +1- 0.77 -t.88 +/- 3.68 

TAated 
leaflet Mid 10.22 + 1- 8.00 '3.8' +/- 23.07 

Distal 26.~ +/- 25.77 93."9 +/- 28.86 
/' 

• 
Proximal 0.0' +/- 0.04 0.1' +/- o.o~ 

Terminal 
l~i!l~t Mid 0.01 +/- 0.02 

~ 
O.~2 +/- 0.01 , 

1 

Distal -0.07 +/- 0.13 0.11 +/- 0.10 

a aU values listed in the table are averages of sil samples counted twice. 
Background a.ctivity .. 0.01 .. /- 0.02 Bq/mg fresh weight. . 

, 
1 
1 
/ 
1 

"-

'(' . 
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: Activity was also recorded in samples of the petiole between the treated leaflet and the 

leaflet facing it (adjacent leafletl. This activity was notéd in aH plants <Table 4.4). 

Distribution of l'adioactivity in the leaflet facing the treated leaflet seemed to decreased 

from the proximal end to the distal end. Howevel' this observation 'VIas not observed for 

aU4 plants (Table 4.3). Some radioactivity "èOù.td also be round into the termina11eaflet 

but at. lover levels when compared to the two other leaflets <Table -1.3), It was aIso 

noticed. in all", plants, that. radioaètivity moved to the proximal end of the leaf petiole 

at.levels that were 6.5 to 1~ limes higher than the background a.ctivity round in' thlJ 

control plants (Table <t.-O. 

TabLe <t.of Recovered activity of 14C Hoe-39866 01 leafletinterllode ând petiole en\ 

açtiyity recovered <Bq/ma fresh weiaht) a 

Leallet 
internode 0.38 +/- 0.38 

li days 

petiole 
W 0.13 +/- 0.07 0.11 +/- 0.06 

'a.U values listed in the table are averages of six samples counted twice 
Backgroundact.ivity -0.01 +/-0.02 Bq/mg fresh weisht. 

i.3.l.4Iraoslocation of Hoe-39866 into meriste~ and tubers 

J' 

'" . 

Only low levels of activity 'VIere recorded in me1"Ïstems of treated plants Some 

activity could be detected at the apical end of the tubers at both 7 days and 14 days after 

lteatmellt but no appreciabJe amoucnt of radioaclivity could be found at the basal end of 

the tubers (Table -(,5), 
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Table ... , Recovered activity of l'le Boe-39866 in meristems and tubers . 

actiyity recQyered (Bq/mg fresh yeight) a 

ZJIm. ridays 

Meristem 0.08 +/- 0.08 0.06 +/- 0.05. 

Tuber apical end 0.0" + /- 0.08 0.02 +/- 0.08 

Tub~.c basal ~lld 0.02 +/- 0.02 0.01 +/- 0.02 

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

"l.3.2 Translocation of Hoe- 39866 in apical PQtatp tutti!l&§ 

".3.2.1 TrausloclÛon te meristems 

-
Presence of 14e Hoe-39866 (or its met.'llboHte) in apical meristems of potata cut-

tings was detectable at all sampling periods. An Appreciable increase in activity was 

observed bet'Ween 2 and i days after desiccant application. No such' increase could be 

observed bet'Ween. the "'and 1 days sa1hpHng period (Table 4.6). 

\ 

Presence of labeled Hoe-39866 (or its metabolite) i.n tubers was detected in both 

the basa! and apical end of tubers(Table 4.6). An Appreciable increase in activity vas 

observed bet.'ween Z and 4 days after desiccant application. No such increase was 

observed between the 4 and 7 days sampling period. No conclUSive difference in 

radioactivity could be detected between the apical and basal ends of tuber (Table" 6). 

\ 
1 

1 

" 

\ 
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Table "1.6 Recovered activity of J 4e Hoe-39866 in meristem and tuber of apical cuttin gs. 

acijyity recovered (Bq/ms fresh weiahtl r 

2days i days l.!tin 

Meristem ~O.06 +/- 0.06 159.09 +/- 243.30 79.81 +/- 160.40 . 
Tuber apical end 0.19 +/- 0.07 \ 0.76 +/- 0.96 0.80 +/- 1.66 

IYh!}[ basal !}o,d 0.08 +/- 0.06 1.17 +/- 1.09 0.58 +/- 0.76 

a aU values tisted 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 +/- (1.001 Bq/mg fresh weight. 

'f.3.3 Absorption of Hoe- 39866 by tubers 

Analyses of variance vere performed on the sprout length and weigbt of tubers 

dipped in solutions of different concentration of Hoe-3986" in order to determine jf any 

of these treatments affected sprout growth. The complete analyses of the two expe

rments are presented in Appendices 22a and 2Zb with the combined analysls 1D 

Appen.dice 23. There was a significant effect of desiccant treatment on the sprout 

1ength for both runs. Analysis of eombined data eould not be performed on both fresh 

and dry weight readings, however it was observed that the treatments had a signifieant 

effect on thasa variables in both experiments 

A regression analysis was performed on the combined data (except fresh 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 ar~ presented in Table ".8. 

1 
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From these regression equations it vas noted that sprout length and sprout 

veight of Sebago tubers vas negatively correlated to the concentration of Hoe-39866 

used. The regression equations with the highest coefficient of determinatiol). were kept 

to draw regresion lines (Figure 4.3 and 4.4). Sprout length and fresh weight was round 

to be significantly different from that orthe control al concentration 3333 ppm v/v 

Table ".7 Regression equations of sprout length of tubers as affected by Hoe-39866 
concentration. Combined data.. 

Humber of 

14 

21 

28 

Where 

Reuession-equation R,l a llii. 

y - 1651 - 2.61 X 10 -3 H 0.28 30.54 00001 

Y = 3<f.6<f - 7.03 X 10 -3 H O.<f7 26.35 0,0001 
Q 

Y :r 38.64 - 7,<fj X 10 -3 H 0,51 22,87 0,0001 

Y • 39 ,Z 1 - 7,26 X 10 -3 H 0.-t6' 2<f.09 0,0001 

y js the sprout length in mm 
H 15 Hoe-39866 concentration in ppm(v/v) 
R2 i5 the coefficient of determination 
CV i5 the coefficient ofvariability in % 
Pr is the probability that the regression equation is due to chance 

on1y 

.. 
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Table -t.8 Regression equations of sprout veight of tubers as affetted by Hoe-39866 
concentration. 

~ 

Dependent Rwl Re&[~~i2J1 ~g,yatiQn a2 U &.U 
variable 

fresh lleight 

f.resh veight 

Dry lleight 

Dry1Veight 

Where 

40 

30 

e 20 
e 

10 

1 Y = 2.60 - 6.1'X 10 -1 H O.M ZZ.28 0.0001 

2 Y a 3.0 - 6.92 X 10 -4 H 0.'l6 30.06 00001 

1 Y • O.-t1 - 8.93X 10--5 H 060 22.36 0.0001 

2 Y .. 0.64 - 1.44X 10 -1 H 0.43 32.08 0.0001 

y 1s the sprout welsht in gr 
H is lIoe-39866 concentration in ppm(v/v) 
R2 is the coefficient of determination 
CV 19 the coefficien t of variability in % 
Pr is the probabHity that the regression equation i5 due to chance 

o.nly 

l LSD .05 

o~--~------------------------------------~ 
o 333 3333 

"oe-39866 ppm IJ/u 

Fig -4.3 Sprout tength of Sebago tubers (21 days) as affected by Hoe-39866 
concentration. 
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Fig 04.04 Sprout fresh weight of Sebago tubers(tst l'un) as affected by 
Hoe-39866 concentration. 

4.4 Disçyssion 

4.4.1 Translocation of Hoe-39866 in mature potata plauts 
\ 

4.4.1.2 Absorption of Hoe-39866 

A reduction in absorption and/or retention of He labelled Hoe- 39866 could be 

noted between 7 and 14 days after application. This phenomenon can poss1bly be ex

plained by the fact !hat 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 tissue 

4.4.1.3 Translocation of Hoe-39866 tnt(! treated leaf 

',.... )1 
The presence of radioactivity into the different parts of the treated leaf suggests 

the possible movement of He Hoe-39866 or any of its metabolites out of the treated 

leaflet. The radioactivity found at the proxinal end of the Ieaf petiole suggests that this 

movement may not be limited to the trea.ted Icaf and may extend out of the lea.f vascular 

tissue 

( 



(. ' ...... 1 ... Translocation gf Hoe-39866 loto meristems and tubec 
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c: 

The detection of radioactivity in the meristems of treated potata plants indicates 

the possible acropeta.1 movement of Hoe':39866 or of any of its metaboHtes. However, 

since the variability of the different readings was high <Table 4.5), the acropetal 

movement of Hoe-39866 c~ noet be generalised to all the plants studied. The low leveis 

of .ra.d.ioactivity foulnt"1n the frUbers, dose to background activity, suggests sorne 

basipetaJ movement of the desiccant or its metaboHtes to the tu bers. However the 

variability of the results, as well as the low leveIs, suggest further studies. The 

variation and 10w level of activity found vas probably caused by the tremendous 

dilution factor associated with using large mature pot<ltJ plants. 

Such a dilution factor, uslng mature potato plants, suggests that more conclusive 

observations might be drawn if sma1l~r individuals '\Vere used. By using smaller plants, 

tbis dilution factor would be reduced and movement of radioactive compol.lnds would 
4 

then be made easier 

.. .... 2 Translocation of Hoe-39866 in arical pOtata cuttin gs 

...... 2.1 Translocation tg meristems 

The presence of radioactivity in the meristems of trea~d potato cuttings 

suggests the acropetal movement of Hoe- 3QS66 or its metaboHtes Accumulation of 

radioactive compound in the meristems occurs up to 4 days after treatment time 

However the variabiHty of the results indicates that the acropetal movement of Hoe-

39866 or its meta1>olites, even jf possible, could be variable between treated Indlvlduals 
\ 

.o{A.2.2 TranslQcation to tuber~ 

The detection of radioactivity in the tubers of treated potato cuttings suggests 
r" 

the possible basipetal t~.tls1ocatio~ of Hoe-39866 or its metaboHtes. Accumulation of 
) 

radioactive compounds in the tubers occurs up to 4 days after treatment. However, 

variabiHty of the f'-\lqsults suggests that this basipetal movement of Hoe-39866 or 1ts 
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met8boHtes. even if possible. would be variable between treated individuals. Finally 

tllere are no indications that the radioactive compounds preferably accumulates at the 
1 -

basal or apical end of the tuber 

1 
.... t3 Absorption of Hoe- 39866 br tubecs 

The negative correlation found bet:ween the concentration of Hoe-39866 soLu

tions and the sprout growth of tubers dipped ln these solutions. indicates the possible 

absorption of Hoe-39866 through the tuber epidermis or directiy from the eyes of the 

tuber. Such an absorption would permit Hoe-39866 to express ils herbicidal aCl1vity, 

which would explain the reduction of sprout growth ocurring under increasing Hoe-

39866 concentrations. 

-t.; General discussion '( 

Radioactive studies have shown the possible acrop:ta1 Jd basipetal movemen t 

of Hoe- 39866 Of any of 1ts metabolites in pobto plants. However translocation was more 

conc1usively demonstrated with small apical cuttings rather than in mature potato 

pJants. Reduction of sprout growth from tubers dipped in solutions of Hoe-39866 

suggested possible direct absorption of th.~ the tubers. 
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CHAPTER 5 

SOMMARY AND CONCLUSfoN 

' .. 

Hoe-39866 was round ln be a good desiccant in terms of both leaf and stem desic

cation on the three cultivars Kennebec. Russel Burbank and Sebago. The use of Hoe-

39866 as a desiccant did not increase the occurence of stem-end browning but did 

reduce. ta some extent. the yield of large saed rubers for the three varieties studied, At 

rates that provided good desiccation. Hoe-39866 had an inhibiting affect on the , 
regenerative potential of tubers that were retained from deSlccated plants The 

inhibition was expressed by: a) a delayed emergence of treated plants. b) a reduclion in 

both sprout length and sprout dry weight and c) a reduction in yield of plants obtained 

from tbese plants. This inhibition would 1imit the possible use of Hoe- 3q866 as a 

desiccant to table stocK production only. 

The combinalion 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 tben 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 retaine.d 

from plants desiccated with Hoe- 39866 could be the result of the basipetal translocation 

of the herbicide and/or any of its metabolites and/or toxie leveis of ammonia from the 

treated top to the tubers. In facto the radioactive studies performed in this research 
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ptogram.. did demonstrale the possible acropetal and basipeta.l translocation of Hoe-

39866 and/or its metaboHtes. Howeve~o experiments were performed to evaluate any 

basipetal movement of ammonia ta the tubel."S. The possible basipetal translocation of 

Hoe-39866 to the tubers. sugges~ thÂ moçe 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: aJ absorption of Hoe-

39866 through the tuber epidermis and b) la.ck of glutamine for a.mide transfer 

reaction. We did demonstrate the possible absorption of Hoe-39866 by the tubers. but no 

experiments were performed to evaluate the effect of using Hoe-39866 as a desiccant on 

the glutamine content of retained tuber~. 

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 leveis could 

be due ta 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 inhibit10n process 

Boyever 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 potata production. , 
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APPENDIX 1 a. Friedman test for leaf desiccatlon .ith Hoe-39866 a.nd diquat. 1985 and 
1986 results. 

Cultivar n.u: wu. source !lr Xc- 2_ Pr> Ir_2 
- -Iennebec 1985 7 days desicca.nt of 1'5.+t :'.;t 11 

treatment DS 
" " 1'" days DS of 1-(.83 1111 " ' 

) .. 21 days DS of 13.'52 .... 
" 1986 7 days DS of 16.00 .... 
.. .. Huys DS 'l 17.30 .>tt 
.. .. 21 days DS '" H .. 43 •• 

Russet.- 1985 7 days DS 'l 1'5.~-l .... (? 
.\. 

Burbank 
If .. 

1'" days DS of 13,,53 .... 
If .. 21 days OS -4 H.87 1111 

.. 1986 7days OS -4 1'5.8' •• 
If 1-( days OS -4 1'.'2 ** .. " 21 days OS .f 13.00 ** 

C Sebago 1985 7days OS " 15.85 •• - ,. 
" H 
" " 1-( days OS 04 15 . .0f.4 .* 

H .. 21 days DS' -4 15.8'5 111-. 

, " 1986 7 days OS of 16.00 11. 

.. " 1-4 days OS " 16.00 ** 

.. H 21 days DS - of 16.00 *'. 

Wbere 
~ ~. is significant at 1 ~ lovel 

~ v~ ,) 
lilil ..... 
~ 1> ,.~, 

\ 
,< 

,-
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APPENDII 1 b. FriedJlUUl test for stem desiccation vith Hoe-39866 and diquat. 1985 and 
1986 results. 

Cultivar xur. ümt source si! Ir 2_ E.r2..Ir_2 

Kennebec 198~ 7days desiccant 1 2650 •• 
treatment DS 

.. .. 1-1 days DS -1 11.29 .* 
21 days DS 1 13.-19 *. .. 1986 7days DS .. 0 n.s 

.. .. l-ldays - DS .. 1'.79 •• 

.. .. 21 days DS -1 16.00 ." 
Russet- 198' 7days DS .. 1-4.89 ** 
Burbank 

" 1-1 days DS .. 15.53 •• 
" 21 days DS .. 11.~O •• 

1986 7days DS .. 16.00 
--If .. 1-1 days DS .. 1'.8' 
.... 

0 
If 21 day~ DS .. 16.00 •• 

, Sebqo 1985 7 days DS .. 32 . .ro •• 
" If 1-1 days 

~ 
.. )15.61 ..... 

Il If 21 days .. 1'.+f .. li' 

" 1986 7days .. 0 n.s. 
H l<f days ~ .. 16.99 ** 
H 21 days DS 1 1'.8' * .. 

Where 
** 13 silJlificant at 1 ~ leve! 

n.s. i3 Jlot significant at the " Jevel 

, , 
4 
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C APPENDIl2 a. Analyses of variaDce of the effect of usina Hoe-39866 and diquat as 

C 

-~ , 

c 

dniccants on tuber yield of the variety Kennebec. 1985 results. 

Tuber siU 

A(O -10 mm) 

B(41 -60 mm) 

C(61-75mm} 

D(76 -SOmm) 

J (80 JDJD.) 

Total yield 

'here 

\ 

Source of ywatioA dl 
1 

repli cation R 1 3 
desiccant trt, DS 4 

Error 12 
" 

R 3 
DS 4 

Error 12 
" 

R '\. 3 
DS 4 

Error 12 . 

R 3 
DS 04 

Error 12 

R ' 3 
DS of1 

Error -12 

R 3 
DS .0( 

Error 12 

** is signific:ant ai'i ~ level 
* i5 signific:ant at 5 ~ love! 

" ss.. 

0,0273 
0.08'2 
0.1681 

0.2328 
1.2671 
3.9120 

15.6228 
1.20.f2 

13.7998 

12.1233 
lof,5O<l6 
16,93<lO 

3.5858 
21.6670 
13.1874 

81.57« 
8.0(.1019 
60.8180 

n.s. is not signifiçant at the 5% leve! 

,"-

&lI. ~ 

n.s. 41.52 
0..5. 

n.s. 24.27 
n.s. 

* 15.52 
n". 

n,s, H.Zo4 
n.s. 

n.s. .0(8,804 
** 

it 11.21 
if 

... 
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l. APPENDU 2 b. Analyses oC variance,of the effect of usina Hoe-39866 and diquat as 

\ -

desicca.nts 0.0. tuber yield rif the variety Kennebec. 1986 results. 

Tub![~Iü - S~!!.![~~ Q[ variatiQ; 
, 

dt3'1..':::~ 

A (0 --f() mm) repli cation R 3 
, desiccao.t trt. DS .f 

Error 12 
r, 

, . 
B (41 -60 mm) 

, , , 
R 3 , 

DS 4 
Error 12 

C (61-75 mm.> R 3 
DS .f 

Error 12 

D (76 -80 mm) R 3 . DS .f 
Error 12 

j(80mm +) R-< 3 
DS~ of 

Error 12 

Total yield R 3 
DS of 

Error 12 

Where 
•• is sigl1ificaD.t at l' level 
• is significant at 5 ~ level 

SS-
~ 

0.1323 
0.2227 
0.375<f 

2.8083 
2.0236 
5.<f2+f 

4.2116 
1.3"0 

11.9037 

2.1383 
13.2993 
7.2m 

5.853<f 
"'.0563 
18.0263 

n .s. is not sig.nificant at the 5~ leve! 

1 1 

P.r1I.. tI 
.0..5. 26.90 " 
.0..5. 

Ji)s. 9.82 
.0..5. 

.0..5. 8.61 

.0..5. 

.0..5. 33.76 
** 

.0. .5. of.80 

.0..5. 
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APPENDIX 2 c. Analyses of variallce of the effect of usina Boe-39866 and diqüat as 
/ desiccaals on tuber yield of the variety, Russet Burbant. 198~ results. , 1 , 

IYbl[siz§ SS!Y['I 2r yariati2D M.. ss... E.&:lL ~ 
""'- ;J 

A (0 -oit) mm) repli cation R 3 ' 0.0933 n.s. 19.95 f 

desiccant trt. DS 4 'O.O~96 n.s. 
-h'ror 12 O.1m 

B (~1-~~ mm) R 3 '.6168 n.s. 16.38 
DS 4 5.4870 .o.S. 1 • 

Etror 12 10.1380 . , 

C (53 -75 mm) R 3 19.5691 n.s. 1".50 .. 
DS of 0.8574 .o.s. 

Etrar 12 22.7370 
, " 

~ 
>, . 

D (76 -85 mm) Ry 3 16.8893 ** 30.·H • , 
DS i 10.3033 n.s. 

Error 12 10.5639 

]<85 mm -:- ) R 3 
DS of 

.,. 

C Errar 12 :" 

• 
Total yield R 3 «).5~3 * 9.93 

DS i 6.2133 n.s . 
Error 12 it.8679, 

. 
\ 

Wheré' 
*1': is significant at 1'% tevel 

, (* is signif1cant at 5 '% tevel " 
n.s. 15 not significant at the 5'% leve! 

c ., 

" 
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•• is signuicant at l' Jevel 
tt is sianificant at ,., level 

n.s. is not significant al the 5~ level 
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.APPENDIX 2 e. Analyses of variance of the effect of usin, Boe-39866 aD.d diquat as 
dessiccants on tuber yield of the variety Sebl8o. 198' nsults .. 

. 
Tub~[~ize SQy[Ç~ 2(yuiatiQD M.. 

A (0 -..0 mm) 

B (-fI -60 mm) 

C (61 -75 mm) . 

D (76 -sqlllJll} 

j(80 mm .. ) 

Total yield 

When 

l-

replication R 3 
desiçcant trt. DS .f 

Errol" 12 

R 3 
DS 'i 

Errol" 12 

R 3 
OS ~ 

Error 12 

R 3 
DS 4 "" 

Error 12 

R 3 
DS of 

Error 12 

R 3 
DS i 

Error 12 

•• is significant at 1 ~ lovel 
• is significant at 5 % 1evel 

. 
1 

~. 
0 

0.0596 
0.34~ 

, O.~340 

4.4H6 
2.376" 
5.1209 

S.54-t6 
5.8171 
8.247~ 

1.3M8 
Il.H38 
6.H75 

1..f625 
16.4202 

.4716 

20~6 
55.2089 
47.5683 

n.s. is nObsignificant at the 5~ leve! 

) 

, 

fc21.. kY.. 

n.s. 31.76 
n.s. 

n.s. 18.34 
.J n.s. 

n.s. 15.43 
n.s. 

n.s. 19.92 
** 

n.s. 63.70 
** 

n.s. 11.22 .... 

1 
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APPitmIX 62 f. A~a1yses Of variance of tfii effect ~f usina Hoe-39866 and diquat as 
- - desiccants on tuber yield of the variety Sebqo.I986 !'t'sults. 

, 
r 

, ~ • 
Iubersjn Source of variation ~ 

A (0-40 mm) 

B (41-60 mm) 

C (61'-75 mm,) 

p« 

D (76-80 mm) 
,!J 

J (80 mm + ) 

TotàJ yield 

"here 

repli cation R 3 
desiccant ln. DS .. 

Errol' 12 

R . 
3 

DS 4 
Errol' 12 

R 3 
DS of 

Errol' 12 

R 3 
DS 4 

Errol' 12 

R 3 
DS • Errol' 12 

.. 
R 3 
DS • Errol' 12 

!t** is signifi.ca.nt al O.1~ level 
** is significa.nt at 1'4 lave! 

.. is significa.nt at , '4 leve! 

ss... 

0.0892 
0.1905 
\U283 

4.090 • 
4.9281 
5.1029 

7.21lf 
20.074 

. 

8.1719 

0.9031 ' 
15.7495 
6.0717 

0.9838 
51..555 

9.6624 

n.s. is Dot siS!lificant al the" level 

fr2L çx. 

. 
19.02 n.s. 

n.s. 

n.s. 10.50 
n.s. 

• 7.44 ... 
n.s. 35.19 _ .. 

., 

n.s . 4.48 ._ . 
.> 

\ 

; 
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APPENDIX 3 a. Analyses of variance of the eff~ of using Hoe· 39866 and diquat as 
desiccants on tuber yield of the variety [enn c, Combination of 1985-86 results, 

}ube.r sile Source of variation M.. 

A<0-1O mm) Year YR 1 
Rep in Yeu REP(YR) 6 

B( .. 1-60 mm) 

./ .. 
C(61-~ mm) 

D(76-80mm) 

. Total Yield 

Where 

Desicca.nt Trt. DS .. 
YR*DS .. 
Error 2-4 

YR 1 
REP (YR) 6 

DS 1 
YR1t OS 1 
Error 21 t:'\ ", 

Yr 1 -' 
lŒP (YR) 6 

OS 1 
YRi! DS 1 
Error 21 

Yr 1 
REP(YR) 6 

OS .. 
YRi! DS 1 
Error 21 

Yr 1 
R[p (YR) 6 

DS .. 
YRit DS .. 
Ecror 2 .. 

* .. is slgnincant at 0.1 % level 
'U' is si8nificant at 1 % leveI 
* 15 s1g1fificant at 5 % level 

Si. 

1.3876 
0.1595 
0.0600 
0.2179 
0.5135 

201.0626 
3,0111 
1.6355 
1.6552 
9,3763 

m.0698 
19.83"5 
2.371 .. 
0.2078 

35.7035 

3635187 
li.2616 
213119 
6.4620 

2-4.233'1 

300.1958 
87.i278 
73.9566 
2~O76 
78.8lt+t 

n.s. i5 not significant at the S~ level 

P.r2i.. CV 

*** 31 93 
n s. 
n.s. 
n.s. 

**" 13,~7 
n,s, 
n.s. 
n.s. 

iHt* 10.79 
n.s. 
n.s, 
n.s. 

1t1t* 1887 
n.s. 
1t1t 

n.s. 

, 
r~ 7.96 
*: '\ *.,. " -

-- '> 

n.s. 
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APPENDII 3 b. Analyses of variance of the effect of using Hoe-39866 and diquat. as 
desiccants on wber yield of the variety Russet Burbank. CombinatloJÏ of 1985-86 results. 

Tuber 5ize 

, A<O-<fO mm) 

B(41-52 mm)'Î 
~ 
~ 

.&(53-~ mm) 

(. 

Total yield 

Where 

u 

Source of variation sIL ss.. 
Yeu YR 1 17.1741 

Rep hi YearREP(YR) 6 0,6060 
Desiccant trt, DS 4 0,H15 n,s, 

YR*DS 4 0,03n 
Error 24 0.7743 

YR 1 282.7847 
REP (YR) 6 

DS .0( 

YR* DS 4 
Error 24 

YR 1 
REP (YR) 6 

DS 4 
YR*DS .0( 

Error 24 

YR 1 
REP (YR) 6 

DS 4 
YR*DS .0( 

Error 24 

*** is signiCicant at 0.1 ~ leve! 
** 15 significant at 1 % leve! 
• is significant at 5 % leve! 

9.7187 
4.869 
2.290 

15.0001 
23.4428 
28.1051 
17.6863 
.0(8.6171 

54.9668 
46.2529 
28.7927 

9 

8.956 . 
54.0503 

n.s. is not significant at the 5% leve! 
• 

&:ll.. rr 

*** 14,20 
• 

n,s. 

*** 14.3-l 
n.s. 
n.s. 
n.s. 

.... 

n.s. 16.03 
n.s. 
* 

n.s. 

* 7.:n 
* 
* 

n.s. 

1'1" 

• 



Where 

, 

c 

... is significant at 0.1 ~ level 
Itlt is significant al 1 % level 
* 1s significant at 5 ~ level 

.n.S. 15 Dot significa.nt at the 5% level 
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APPENDIX 4. Single degree of fnedom analyses of variance of the 7ield of tubers in kg 
per experimental plot . ~ 

Culûvar hw: 

[ennebec .1985 
.~ 

~. 

1986 

Russet- 1986 
Burbank 

Sebago 1985 

fi 1986 

1986 
... 

fi 1985-6 

Where 

m S!lU[~~ or varilt.ioD. dl 

" J Rate 0( Hoe-39866 1 . 
(kg ai/ha) BOE 

Error H 

D ROE 1 
Erro!" H 

Total HOE 1 
Erro!" 1 .. 

J HOE 1 
Erro!" H 

C ROE 1 • 
Error H 

Total JOE 1 
ror H 

D .HOE 1 
Error H 

... is significant at the 0.1 % leve. 
.. is significant at 1 % level 
• is sig.nificant at, % level 

~ f.u.I 

11.17 • 
\". 

29.99 

'.81 • 
12.94 

10.13 • 
21.94 

7 . ..0 •• 
Il.'' 

13.73 ... 
17.60 

46.62 ••• 
10.60 

8.73 .. 
42.'6 
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C APPENDJ1 ,. Friedman test for stem end browning following desiccation with Hoe-39866 
and'aiquat. 198~ and 1~6 resu Its , 

Cultivar YW: source '<1. QI' Ir 2_ 
f 
~2 f-

l ... ~ .... 
C' Kennobec 1985 Desiccant 0{ 10,5000 ns, 

treatment DS 

i, Kennebec 1986 DS 0{ 3.1538 n.s. 
· t Russet- 1985 DS 0{ 7,3898 ;" n.s. 
~ 
~' Burbank 

Russet- 1986 DS 4 6.45-45 n.s. 
t Burban.t 
~ , 

, r r 

;r f 
t~t !. Sebago 1985 DS 4 7.8788 n.s. 
0;. ~, 

~ ~l_ Sebago 1986 ns , 4 13.1700 • · ; 
)-, ; .. . \ 

, ' · . i 
Wherc' 

;1 'C it 15 signüicant at 5 % le~el 
/ n.s. is not signüicant al the 5% level 

, " 'f ) 

.' 

f 
t " 
'! 
; 

\ 

• 1 
~ 
" 

î 
( 

~ 

c 
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APPENDIX 6. Analyses of variance.oC the effect of usina 80e-39866 and diquat as 
desiccants on emergence of plants of tubers retained from trea.ted plants. 

CultivAr Wu. S~H.![~!2 Qi YAtiitis.Ul Qi '1 Si ~ ~ 

~ 
Kennebec 28 days rilitatlOn il 3 ,. 36.55 n.s. 22.19 

des cant trt. DS .. 198.80 * 
Errol' 12 139.20 

Kennebec <f2 d8:Ys 'R 3 6.80 .. 3.61 
DS .. "2.70 ** .. 

Error It 5.70 

Russet- 28 days R" 3 70.95 ... 16.02 
Burbank DS -4 219.70 * ... 

Errol' 12 78.3 

Russet- <f2 days R J 3 3.60 n.s. 3.46 
Burbank DS -4 13.80 ...... 

Errol' 12 5,39 

...,.,.. Sebago 28 days R 3 18.95 n,s, -49,"9 
if t DS ... 28.70 n,s, .?> ... Errol' 12 87.29 

Sebago .. 2 days 'R 3 1",60 n.s. 7,63 
DS .. 46.50 ... .. 

Errol' 12 23.80 
~ J 

Where 
•• 1s 5ignificant al 1~ level 

1t 1s sipuican t at , ~ leve! 
n.s. 15 not significant al the 5' level 

-;s-

I --

" . .. 
o 

• 
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APPENDIX 7. Sin,le deltee of freedom analyses of variante of the number of plants 
emerged per experimentaJ plot. 1 

CultivÎr !lm.! Soucce of variation M ~ Ecl 

Iennebecs 28days Rate of Hoe-39866 1 171.61 *~ 

<kg a..i.lha.> BOE 
Erroc 1-4 192.H 

Iennebec "f2 days HOE 1 32.5« * .. ~ 
Error H 17 . .ro 

Russet.- 28 days HOE 1 1+ .. 03 *'* 
Burbank Error 1'" t~1.97 

Russet- .a days HOE 1 9.26 *'* 
Bucbank Error H 11.7" 

S~bago ..f2 days BOE 1 151.22 * 

\ Ecroc H 2+t22 

( 
- Where 

.... is significant a.t the 0.1 % level 
lt!I' is significant a.t J ~ level 

li' is significant at 5 % level 

c 
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APPENDIX 8, (continued) 

\ 

Cultivar m Soucce of variation .dl ss. Pr.ll.. tt 

Sebqo A R 3 0.2M2 n.s. 30.03 
OS <{ 0.1518 n.s. 

" Error 12 0,'372 
J .. B R 3 4.1880 n.s. 28,9-( 

DS 4 6.1130 n.s. 
Ecror 12 21.237'l 

Il C _R 3 II.676' n,s . 21. .. :; 
. DS .. 12.96"9 n.s. 
Errol' 12 22.1272 

Il D R 3 0."759 n.s. 12".73 
DS .. 0.5378 n.s. 

Errot 12 2.681' 
.. t R 3 26.+499 n.s. 18.06 

DS 4 21~5902 n.s. 

C Error 
fi" 

12 61.9316 

1'here 
u is 5ÎsniIicant at 1 ~ leveJ 

,'" 
• is sipificant at 5 ~ level 

n.s. is not significantat the 5~ level 
"..' 

I~ . 
S 

'"" .f , 
... / 

r· ~ 

'" .,:; 

... 
'l" 
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APPENDJt9. Single degree of freedom analyses of variance of the yield of tubers in tg 
per elperimea~ plot. Replant studies. -- . 

Cultiyar 

Kennebec 

Russet-
Burbank 

Whe" 

W. Source of yariatioA "sU: 

Total Rate ot Hoe-39866 1 
(kg a.L/ha) HOE 

Error 

B BOE 
Error 

Total BOE 
Error 1-4 

*** is si,nificant at the O.l~ level 
** 1S signific:ant at 1 ~ level 

--

/ 

-_1é . 
11('" 

~ l ;'.f' 
... 

" , 
.~ ; (\ 

. , 

~ Er.ll.. 

111.6'1 101010 

82.71 

29.~ ** 
33.66 

55.1.0( *** 
)<l2.H 

• -_o!" 
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APPENDIX 10 a. Analyses oC variance of the eCfect oC using Hoe-39866 a.;g diquat. as 
desiccants on sprout length and veight of retained tubers. Kennebec 1 6 results. ~ 

~ S2Y[~§ 2r:!:iclati2Sl .. gr,. Si. ~ kï.. 
i '\ 

r \>. 

1 

14days repllcation R 3 '98.80 n.s. 2"!.'1 
.Desiccant trt. DS 4 780.60 . n.s. 

R" DS 12 2<f69.53 .,. 
<?-

Error .ro 2866.00 

21 days repli cation R 3 505.20 n.s. 21.59 ~ 

~ .Desi~t ut. DS .. 2326.17 n.s. , 
R· DS 12 "192.63 ••• , 

~' 
~ Error .ro 10314.00 
f 2Sdays replication R 3 30«.32 n.s. ~.97 l 
f Desiccant trt. DS 4 1066".83- n.s. 
" R ·'DS 12 13n9 .. 43 1t , 
r, Error .. 0 ·22792.00 , 

Fresh wei.ht - replication R 3 1.7226 n.s. 3".46 
(28 da~) Desiccant trt. DS 4 26.36 11 

Error 12 18.84 
" 

C Dryweight replication R 3 0.0412 n.s. 25.83 
(28 days) Desiccant. trt.. DS .. 0.3908 ... 

Error 12 0.2020 

• 

Where 
.. 'JI' 15 sig:nifjcant at 1 ~ level 

,. is sig:nifjcant at 5 % Jevel 
n .s. is not significant at the 5 % level 

/ 

• c 
\ 

- .-
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APPENDIX 10 b. An8.1yses of variance of thé effe~ of usin, Hoe~ 39866 a.nd diquat as 
desicca.ntson sprou.t length and veightof retained tubers. Kennebec 1987 results . 

IiIG Source of variation sil ~ 

14days repllcation R 3 369.10 
De,iecant trt.. DS of 2767 .. f3 

R'" OS 12 H61.10 
Error .fO 3,.fO.67 

21 days replication R 3 179.12 
.Desiecaat trt.. DS .. 6972.27 

R· OS 12 2470.80 
Error .fO 7264.00 

28 days replication R 3 24.67 
Desiccaat trt. DS .. 17920.10 

R * DS 12 8722.17 
Error .fO 20934.00 

Fresh "eight repli cation R 3 3.1,<f8 
(28 days) Desiccaat trt. DS ~ .. 37.~'H3 

R· DS 12 15.0641 
Errac <f() ~5.2776 

Dryweight ce pli cation R 3 0.0563 
(28 days) Desiecaat trt. OS 4 0.4971 

R· OS 12 0.2150 
Erroc .fO 0.:)1" 

Whete 

Il 

.... is significant al the 0.1 ~ leve! 
.* is signific81lt àt 1 ~ 1evel 

n.s. is not significant at 'the " level 

• 

, J 

. • 
fl:lL Ç.Y. 

n.s. 32.7& \ .... 
n.s. 

n.s. 37.1~ 
•• 

n.s. 

(" 

~48.54 n.s. 
** 

n.s . 

n.s. '9.98 
*. 

n.s. 

n.s. 48.64 
•• 

n.s . 

10:; 

\ 
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C APPENDIIIO c. Analyses of variance of thè effect of usine H08-39866 and diquat as 
desiccants on sprout length ud ."eight of retained tuben. Russlt Bucbant. 1986 
resu!ts. 

" < 
IW Source of variation gr. ss.. Pr>F ÇL 

1-4da13 repUcation R 3 -466-4.18 ifi! "lZ.38 • Desiccut trt. DS .. 1Zr·93 if"i! 

R il DS 12 2 ~.73 n.s. 
Error "lO 2"353.33 

21 days replication R 9 3 13026 ... 7 n.s. 5".70 
Desiccant. trt. DS "l 93931.17 .... 

R * DS 12 2506-4.70 n.s. 
Error 10 109112.67 

Fresh ",eight replication R 3 6.3289 n.s. 29.25 
(21 days) Desiccant tet. DS .. ~".1886 *** 

Error 12 11.6922 

Dryweight replication R 3 0.0578 n.s. 25.93 
(21 day,) Dosic'cant tet. DS "l 0.~789 .** ,..-

Error 12 - 0.116& 

( 
Wh en 

** * is signifi can t at O. 1 % leve! 
•• is significant at 1 % level ... 

.n.s. is .not significant al the ,% level 
".. 

... 

c 
, 

ti. 
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APPENDIX 10 d. Analyses of varian ce of the effect of using Boe-39866 and diquat as 
desitcants on sp~ut leng~ veight of retained ruben. Russe! Burbank. 1987 results. 

, 

Iim Source of variation dL ss.. fr2.I.. Ç.Y. 

11 days repU cation R 3 12<f1.13 n,s. 33.11 
Desiccant trt. DS " 1753'.07 ••• 

R • DS ";';,1. 12 1"".80 n.s. 
Er >:IX .w 9162.00 ror ---

21 days replicatiqn R 3 T76".~8 n.s. ofl.09 
Desiccant trt. DS 4 31410.90 ••• 

R" DS 12 3~57.S0 n.s. 
Error .w 16116.67 ~~ l " 

'-.. 
28 days replicatioll R 3 1558.58 n.s. <46.05 "" "-

Desiccant trt. DS of S67H.57 .. ,. 
R· DS 12 8155.17 n.s. 
Error -ta 29050.67 

Fresh veight replication R 3 7.-4382 n.s. 66.~1 
(28 days) . Desiccant trt. DS of 61.2979 . ... '-

R· DS 12 9.7025 n.s. . Error -ta -ta.20f0f9 
Dryveight " ~e,lication R 3 0.1289 • 78.16 

(28 days) ,sccant trt. DS 4 0.8073 ..... 
R lt DS 12 0.1-f23 n.s. 
Err.or .w 0.5707 

"here 
• lt. is significant. al 0.1 ~ level 

• is significant. al , , level • 
n.s. is Dot sig~ificant ut the" level 

P' 

.1 
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"-APPENDlllO e. Analyses of variance of the effect of usina Hoe-39866 and diquat as 
desiccants on sproullenath and weight of retain,ed tuben. Sebago 1986 results. 

IW Source ofvariatioA dL ss.. 

lof days 

21 days 

28 days 

Fresb veigbt 
(28 days) 

Dryweight 
(28 days) 

Where 

replicatio.D R 3 17.9167 
Desiccant trt. DS .. 2571.07 

R'" OS 12 1158.00 
Error .ro 3942.00 

replicatio.D R 3 103.78 
Desiccant trt. DS 4 422'",0 

R· DS 12 1039.30 
Error .w 7768.00 

repHcation R 3 201.5167 
Desiccant trt. DS <4 765<4.<43 

R'" DS 12 3179.57 
Error 40 12999.33 

repli cation R 3 0.8881 
Desiccant trt. DS <4 16.6377 

Error 12 10.1963 

replication R 3 0.0162 
Desiccant trt. DS .. 0.3327 

Error 12 0.1966 

..... is signiIicant at 0.1 ~ JeveJ 
u is signjfjcant at 1% level 

It is signjfjcant at, % level 
n.s. is not signifieant at the ,% level 

Et2i... C.V 

n.s. 3'.06 
*. 

n.s. 

n.s. 3972 
Itltlt 

n.s. 

n.s. 4512 ... 
.o.S. 

n.s. 3579 
• 

.o.S. 33 -ro 
• 

lOS 

,f 
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APPENDII 10 f. Analyses of variance of the effect of usina Hoe-39866 and diquat as 
desicca.o.ts on sproutlength and .. ei,ht of retained tuben. Sebago 1987 resulis. 

~ S2Y[Ç~ 2i vaciati21l dl ss.. 

14 days 

21 days 

Z8 days 

Fresh weight 
(28 days) 

Dryweight 
(28 days) 

"here 

replicatlon R 3 . 236.40 
Desiccant ttt. DS 4 2849.67 

R!t DS 12 2432.60 
Errol' .f() 2688.67 

repli cation R 3 138.67 
Desiccant trt. DS 4 3561.77 

R· DS 12 2611.83 r 

Errol" .f() 3458.33 
replication R 3 67.2' 

l>esiccao.t trt. DS '1 -«)7'1.73 
Rif DS !2 2878.33 
Errol' '10 3866.67 

replication R 3 0.04883 
Desiccanttrt. DS <{ 2.9033 

R * DS 12 6.5275 
Error 'lO 11.1856 

replication R 3 0.0108 
Desiccant trt. DS 'l Q.O-«;<{ 

R * DS 12 0.1279 
Error <{a 0.2331 

!t!t* 15 sipüicant at 0.1 ~ 1evel 
• is sipüicant at 5 ~ leve! 

n.s. 15 not significant atthe 5~ leve! 

~ Ç.Y.. 
1 

n.s. 31.94 
• 

••• 

n.s. 32.21 
* 
* 

\ 
n.s. 31.'3 

1! 

if 

n.s. 58.38 
n.s. 
n.s. 

n.s . 57.25 
n.s. 
n.s. 

--------------------------------------------------------/~ 
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APPENDIX 11 8.. Analyses of variance of the effectof usin, Hoe·39866 and diquatas 
dQsÎccanls on sprout length and weisht of rewned tubers. Iennebecs 1985·86 
combined results. . 

IimI 

J4days 

21 clays 

28 days 

Fcesh wei.sht 
(28 clays) 

Dryveight 
(Z8days) 

Where 

Source of variation Qi. ss.. 
year YR 1 380.28 

Rep in year REP(YR) 6 302.29 
desicca.nt trt. DS 4 897.09 
~*DS 4 243.80 

l'ror 24 1272.88 

YR 1 326.80 
REP(YR) 6 228.11 

DS 4 2'71.32 
YR-DS 4 528.16 
Erroc 24 2221.14 

YR 1 3'4.03 
REP(YR) , - 6 1022.99 

DS .. 8609.35 YR _ DS 
" 918,96 

Erroc 24 7483.87 

YR 1 33.8081 
REP(YR) 6 2.'067 

OS " 31.9563 
YR-DS of 6.9519 
Error 24 23.7161 

YR , 1 0.7212 
REP(YR) 6 0.0600 

DS .. 0.4410 
YR*DS of 0.1153 
Erro1' 24 0.2742 

_u 15 siSJlificant al 0.1 % level 
** is significant al 1% level 
* 1s significant al 5 ~ level 

.n.S. 15 Jlpt slsnificant at the ,~ level 

ELU.. tY.. 

* 23.16 
n.s. 
** 

n.s. 

_ 
2~.58 

n.s. 
*-* 
n.s. 

n.S, 3'.24 
n.s. 
* il' il' 

n.s. 

*** 36 S9 
n.s. 
*** 
.o.S. 

*** 2904 
n.s. 
*** 
n.S. 

C \ 
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APPENDII Il b. Analyses of varia.nce of the eCfeeL of usin, Hoe-39866 and diquat as 
désiccaats on sprout len,th and wei,hL oC retained tuben. R.Burbank 198~-86 
combined results. 

IlmI 

lofdays 

Where 

"e' 

Source oC varlatloQ dl.. Si.. 

yeu YR 1 326.f.Oof 
~P in yeu REP( YR) ,,6 2099.99 
- desiçcant trt. DS of 8826.27 

YR*DS of 720 .... 
Error 20f 1970."" 

** * is si,nificant at 0.1' level 
* * is sipificant it 1 ~ level 
• is si.nificant at; ~ level 

n.s. is not sianificant at the" level 
> 

-" -<'---

Ec..ü.. ~ 

...... 18.61 ... ..... 
n.s. ft 

• 
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APPENDII Il c. Analyses of variance of the effect of usina Hoe-39866 and diquat as 
desiccants on sprout ledgth and veight of retained tubers. Sebago 1985-86 combined 
results. 

Ii.Iu 

Hday5 

21 days 

28 clays 

Fcesh weight 
(28 days) 

Dry"eight 
(28 days) 

, Where 

SPY1 pr variatioo QL Si. 

1 70.23 . ear YR 
Rep .in year REP(YR) 6 84.n 

de5iccant trt. DS 4 1724.37 
YR*DS 4 82.54 
Error 24 1196.87 

YR 1 386.47 
REP(YR) 6 80.82 

DS 4 2505.07 
YR*DS 4 90.68 
Erroc 24 1217.04 

YR 1 768.54 
REP(YR) 6 89.59 

DS 4 3703.10 
YR*DS 4 206.62 
Erroc 24 2019.3 

YR 1 27.87.fO 
REP(YR) 6 1.0~)10 

DS of 11.9635 
YR*ns 4 5.6418 
Erroc 24 12.3722 

YR 1 0.6245 
REP(YR) 6 0.0197 

DS 4 O.Z2H 
YR*DS 4 0.1268 
Erroc 24 0.2392 

.** 15 significant at 0.1 % levei 
** issijnjficantat.l~ level 
• 15 sig.aüican t at 5 % level 

n.s. i5 not 5ignificant at the ,% level 

Pr >F u.. 
n.s. 26.16 
n.s. 
iI'iI'iI' .. 
n.s. 

1 

** 22.27 
n.s. 
*** 
n.s. 

*** 251Q 
n.s. 
*** 
n.s. 

\it** ~1.Z5 
In.s. , 
•• 

n.s. 

.** 38.65 
n.s. 
.* 
',* 
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APPENDIX 12. Single degree of freedom analyses of variance of the sprout length and· 
TleightoC retained tubers vith rate of Hoe-39866 (kg a.L/ha). 

, 
1> 

Cultivar Iw. depandent S~HH':Ç~ Qi yarilû2Q 9! Ecl 
variable 

Kennebec 1985-6 'prout length Rate of Hoe-39866 1 420.18 * 
day 14 Ckg a.t/ha) HOE 

Error 30 19-13.48 

.. 
198'-6 ,prout length ROE 1 H98.89 *ifif 

day21 Errar 30 t 2618.61 

" 1985-6 sprout length BOE 1 .f017.91 *** 
dayZ8 Error 30 62'i3,SZ 

.. 
198'-6 Fresh veigth BOE 1 23.11 *** 

'" day 28 Error 30 52.21 

1985-6 Dryweigth BOE 1 0.3377 ** 
day 28 Error 30 0.9397 -l' Russet- 1985-6 'prout length ROE 1 <f375.29 *** .......... ' 

Burbank day li Error 30 6081.68 

If 1986 Fresh veigth BOE 1 11.<f171 .** .. 
day 28 Error ,. 30 7.0209 ? 

" 
Il 1986 Dryweigth BOE ,-',1 0.1558 *** 

day 28 Erro1" 30 0.1123 

(table continued) 



") 

11<f 

C APPENDIX 12. (continued) 

Cultivar hM: dependent S2)UU 2[ variati2D M P1:2..L 
variable 

Sebago 1985-6 sprout length BOE 1 ~3 . .ro ••• 
dayl<f Error 30 1417.90 

.. 198'-6 sprout length BOE 1 H32.,<f - *** 
day21 Error 30 1910.30 

.. 198'-6 sprout length BOE 1 228'.70 lt*. 
day28 Error 30 2818.70 

198'-6 Fresh veigth BOE 1 10.38 ** 
day28 Error 30 3749 

~ 
~ 
~ 1985-6 Dry weigtb BOE 1 0.20'9 

,. 
day28 Errol" 30 0.8261 

( Where 
..-----' *** is significant at the 0.1 % levei 

~ u i5 significant at 1 % leve! . 
* ois significant at 5 % levei 

J, 

5'" . , 
i. 

~ 

J 

~ , 
" , 

i:!;"'. 

'" 
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APPENDIX 13. Friedman test for leaf desiccation vith Hoe-39866 in combination vith 
diquat. 198~ and 1986 results. 

Cultivar IüC. ~ SQuete M Xr2_ Pr 1 Xf _2 

Iennebec 193' 7days deslccant 1 26.67 ** 
treatment DS 

.. .. Hdays DS 7 30.93 ** 

.. .. 21 <!ays DS 7 31.09 ** 

.. 1986 7c1ays DS 7 29.93 ** 

.. .. 14 days DS 7 ~2.~ ** 

.. <l!»- H 21 days DS 7 28.01 ** 
Russet- 198~ 7c1ays DS 7 21.2-4 ** 
Burbank 

H H 1-4 days DS 7 29.'3 ** 
.. .. 21 clays DS 7 31.33 ** 
.. 1986 7days DS 7 28.63 ** 
H .. 1-4 days DS 7 "9.06 ** , -

.",.. 

,~ ~ H 
,-

21 days DS 7 26.73 ** 
~ 

Sebago 1985 7 days DS 7 30.01 ** 
H 1" days DS 7 26.79 ** 

" .. 21 clays DS 7 35.71 •• 
1986 -7 days DS 7 31.'1 ** 

.. .. 1" days DS 7 2".4-i ** 
" 21 days DS 7 27.2~ ** 

Where 
•• is sigJlificant at 1 % level 
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APPEND~.t Friedman test for stem desiccation vith Hoe-39866 in combination with 

~, diquat. 1 and 1986 results. 
" 
f: Cultivar nw: !:lm§. source !II Xc 2_ Pr> t-_2 
f, 
e 
\ 

Kennebec 1985 7days desiccant 7 8"1.93 -tOi! 

treatment DS , 
\1"1 days 

~. .. .. DS 7 . 29.11 ** ~ 
'i 
f 
~ .. .. 

~l days DS 7 32.98 ** 
, .. 1986 days DS 7 30.11 *i! 
f, . .. .. t-« days DS 7 38.01 ** 

.. .. 21 days ~DS 7 55.58 ** 
Russet- 1985 7days DS 7 39.-f2 ** .' 

~ , Burbank 

" H Hdays DS 7 23.90 ** 
" " 21 days DS 7 26.35 •• 
If 1986 7days DS 7 2..0.89 •• 
H H 14days DS 7 28.64 •• 

C " 21 days DS 7 33.83 •• 
, 

Sebago 1985 7days DS 7 40.11 ** -. 
" 

" " 1"1 days DS 7 36.20 •• 
.. 21 days DS 7 23."19 •• 
" 1986 7days DS 7 0 11.S. 
N " Hdays DS 7 31.63 •• 
" " 21 days DS 7 28.12 .* 

Where 
"li' is signific~t at 1 % level 

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

) 

c 
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APPENDIX 15 a.. Analyses of variance of the effeét of using Hoe-39866 alone and in 
combination vith diquat as desiccation treatmenls on tuber yield of the variety 
Kennebec. 1985 results. 

') Tubersize Source of variation .dl ss.. fr.lL Ç.Y.. 

A (0 -«0 mm) replication R 3 0.0028 n.~. 53.82 
desicçant tet. DS 7 0.098-l n.s. 

Error 21 0.6059 

B (-(1-60 mm) R 3 0.2878 n.s. 2~';1 ., 
DS 7 0.7559 n.s. 

Error 21 6.223~ 

C (61-75 mm) R 3 0.8183 n.s. 23.~ 
DS 7 8.2737 n.s. 

Error 21 ~3.5785 

D (76-80 mm) R 3 1.7127 n.s. 22.71 
DS 

0 7 30.92~9 
\ 

n.s. 
Error 21 82.5066 

0 
j(80 mm.) R 3 1.3300 n.s. 53.89 .. 

DS 7 7.2700 
Error 21 ~.7"88 

Total yield R 3 6.~5~3 n.s. 10.56 
DS 7 32.9109 n.s. 

Error 21 100.8109 

~.," 

Where 
,1 

n.s. is not sipific:ant at the " Jevel 

o 
,,. 

• 
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.APPENDIX 1~ c. Analyses of variance of the effed of USÙl, Boe-39866 alone and in 
combination vith diqual. as desiccation treatments on tuber yield of the variety 
Russet Burbank. 1985 results. 

Tuber sile Source of variation !IL Si. Pr >f. ~ 

A (0 --(() mm) repUcaûon R 3 0.+ro6 n.s. 'i5.91 
desicC8llt trt. DS 7 0.702S n.s. 

Error 21 2.6156 
\ 

R 1.13~ 20.11 B (<{1-'2 mm) 3 n.s. 
DS 7 J9.0025 n.s. 

Error 21 23.8~OO ' 

C(S3-~mm) R 3 3.0~ns n.s. 16.69 
DS 7 H.110S n.s. 

Error 21 66.6629 

D (76 -85 mm) R 3 ".0'i7S n.s. 'i6.'i6 
DS 7 20.-t672 n.s. 

Error 21 '42.7797 

'0 J (8~ mm +) } R 3 0.3919 n.s. ) 286.98 
hj:"'I' "DS 7 2.5725 * 
f{f fError 21 2.979<f 

, l, 

Total yield \1~-\1\~' \ 
3 O.500l"'· , n.s. 10.28 ") "\, R 

">1\.\, • DS 7 12.9'i55 n.s. 
Error 21 88.3016 

Where 

* is sipificant al' ~ level 
n.s. is Dot significant al. the 5~ level 

... 

o 
I~ 
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APPENDIX 15 d. Analysès of variance oC the effect of usin, Hoe-39866 alone and in 
COmbinatiO;ith diquat as desiccation lreatmen~ on tuber yield oC the variety 
Russet Burb t. 1986 results. 1 • 

Tuber sile Source 9f variation dL s.s.. pc >f c..Y.. 

A<O ~ mm) replication R 3 0.3098 n.s. 28.71 
, desiccant trt. DS 7 ' 2.8356 n.s. 
t, 

Error 21 '.9122 ~ 
~ 
~ B( .. t -'2 mm) R 3 12.192' n.s. H.62 r 
f DS 7 22.6631 n.s. 

Ecror 21 48.0568 

C (53 -" mm) R 3 12.903' n.s. 17.12 
DS 7 3 .. .1806 * 

Error 21 37.51M 

• ~ Total yield , R 3 29.2866 n.s. . 9.60 
DS 7 62.7890 n.s. 

Ecror 21 77."808 

c . Where 

.. 15 5i8njficant at 5 ~ level 
n.s. 15 not signif1cant at the 5~ leve! 

i 

/ 

... 

c 
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APPENDI11~ e. Analyses of variante-of the effect of usina Hoe-39866 alone and in 

. 
c:ombination vith diquat as 'desitcaUon treatments on tuber yield of the variety 
Seb-.o. 1985 results. 

Tubersize Source of variation sll.. Si. ~ Eu.I.. ~ 

A (0 --{O mm) " replieation R 3 0.0869 n.s. 29.8" 
desieeant trt. DS 1 0.110 n.s. 

1 Error 21 0.6131 . 
B (-41-60 mm) R 3 0.1396 n.s. 20.23 

DS 1 3.6396 n.s. 
, . Error 21 10.~861 

/ C (61-~ mm) R 3 ~.6032 n.s. 21.39 
DS 1 11.l6+t n.s. 

Error 21 33.9+f3 

D (16 -80 mm) R 3 2.0232 n.s. 35.2~ 
DS 1 9.31-43 n.s. 

Errol' . 21 31.~231 

n, J (80 mm·) R 3 1.2816 n.s. 107."8 
DS 7 8.528-1 n.s. :w Error 21 15.8922 

Total yield R 3 13.-1161 n.s. "5.88 
~~ DS 1 28"'.1.358 n.s. ,. 
-; \:;- ~tol' 21 106~.l3~ .:. ....... 
_.--
,~.( .... 

:; 
Whele 

n.s . is Dot s1g.oWc:anl al the'~ level \ 

.. 

o 
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APPENDIX 1~ f. Analyses of varia.nce of the effect of using. Roe-39866 alone and in 
combÙlation with diquat as desiccation treatments on tuber yield of the variety 
Sebqo. 1986 results. 

Iubersize Source of variation sil ss.., 

A (0 -.ro mm) replication R 3 0.222<f 
desiccanl trl DS 7 0.3289 

Error 21 0.8830 

B (-41-60 mm), R 3 0.7396 
DS 7 II.66M 

Error 21 20.57H 

C (61-" mm) R 3 17.1980 
DS 7 H.6069 

Error 21 35.1088 

D(76 -80 mm) R 3 1.-4223 
DS 7 22.8397 

Error 1 21 16.3-426 

Total yield R 3 n.+Ut 
DS 7 61.8195 

Errar 21 186.6132 

Where 

.... is significant at the 5% level 
n.s. is notsignificantat the 5' level 

1 • 

Er2.I.. ~ 

n.s. 25.69 
n.s. 

n.s. . 15.20 
n.s. 

n.s. 19.93 
n.s. 

n.s. 58.61 
.* 

n.s. 1).~ 
n.s. 
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APPENDIl' 16. (çonÛJ1uedl 

Cultivar m 

Sebago B 

.. Total 

Where 

SQueç, of variation gr 

YR 1 110.3958 
REPCYR) 6 1."'92 

DS 7 9.6661 
YR1tDS 7 '.MI9 
Erroe <l2 31.l'~ 

YR 1 226.0'12 
R[P(YR) 6 1"'.85'8 

DS 7 ZM.91<lO 
YR*DS 7 81.3"13 
Error .f2 lZ'1.7527 

...... is si,nifiçant at the 0.1 ~ level 
.. is si,nificant at the 5 ~ Jevel 

n.s. is Doat sipificant at the 5~ level 

/ 

12" 

fr2L 

1titit 17.05 
n.s. 
n.s. 
n.s. 

.. 31.38 -
n.s. 

.. 

-

.. 
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APPENDIX 17. Friedqwl test for stem end browning following desiccation with Hoe-
39866 alone and in combination with diquat. 1985 and 1986 results. 

Cultivar nw: source dl 

Kennebee 1985 Desiccut 7 
treatment DS 

Kennebee 1986 DS 7 

Russet- 1985 DS 7 
Burbank 

Russet- 1986 DS 7 
Burbank 

Sebago 198~ DS 7 

Sebago 1986 'DS 7 

Where 
* i5 significut al 5 ~ level 

... i5 signifieut al the l' level 
n.s. i5 not 5ignifjeant al the 5~ level 

-

Ir 2_ Pr > Xr _2 

18.08 it 1,. 

51.5" ** 

23.25 ** 

39.38 ~it 

12.~7 n.s. 

26.27 it* 
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APPENDIX 18. Analyses of varia.nce of the effeet of USÙla Hoe-39866 alone,and in 
combÙlation with diquat as desiccants on emergence of plants of tube" retained from 
treated plants. \ 

Cultinr Wu. Soucce oC variation gr ss. hlI. Ç...Y.. 

[e;.nebec 28days replication R 3 ,28.-t688 n.s. 11.87 , desiccant trt. DS 7 39.'i688 n.s. ~ 
~! Error 21 81...063 
.. , 

_Kennebec 'f2days R 3 1.62'0 .... 78 n.s. 
DS 7 7.3750 n.s. 

Erroc 21 17.8~0 

~ Russet· 28days R 3 3.3"38 n.s . 8.23 . 
l, 
~" Bucbank DS 7 9.9688 n.s. 
~' Erroc 21 ;(6.9063 
r 

Russel- <l2days R 3 3.00 n.s 2.92 
Bucbank DS 7 .... 00 n.s, 

Erroc 21 7.00 

C Sebqo 28days R 3 - 42.75 n.s. 39.96 
-1 DS 1 120.50 n.s. 

Erroc. 21 256.75 ~ 
Sebqo "'Zdays R 3 2.2' n.s. 6.68 

, DS 1 5.00 ·n.s. 
Error 21 34.~ 

l'hore 

1 n.s. is not sig.QÛ1cant at the ,~ leveJ 

i 
" 
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0' APPENDIX 19. Analyses oC variance of the effect of using Hoe-39866 &lone and in 
combination with diquat as desicca.nts on yield of tubers retained from treated plants. 

Cultivar ~ Source of variation gr ss. E.r.2L CV 

Kennebec A repli cation R 3 0.1790 n.s. 38.3<i 
desiccant trt. DS 7 0.8535 n.s. 

t" Error 21 1.0998 
\, ,~ 

1 .: 
H B R 3 1.55i9 n.s. 1736 

DS 7 10.2321 n.s. 
Error 21 18.8570 

- .. C R 3 12.5052 n.s. 15.22 
DS 7 17.1503 n.s. 

Error 21 61.4830 

.. D R 3 3.9679 n.s. 5.0(.67 
DS 7 13.0ZiO n.s. 

Error 21 16.26-13 

.. Total R 3 9.503-1 n.s. 8A3 

{} DS 7 18.9989 n.s 
, . Error 21 53.6955 <-

Russet- A R 3 0.9501 n.s. 19..0(0 
Bu rban t DS 7 3.2876 n.s. 

Etror 21 9.3572 

B R 3 -I.-t215 n.s. 16.51 
DS 7 41.9980 n.s. 

Error 21 7<i.6996 
/ .. _ C R 3 1.6582 n.s. -10.29 

DS 7 2.9900 n.s. 
Etror 21 1-1.8n6 

.. T R 3 8.3517 n.s. 13.31' 
DS ..) 7 55.0188 n.s. 

Error 21 106.n17 

(table continued) 

o 
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C APPENDIX 19, (continued) 

Cultivar ~ Source of variation ~ ss. &lI.. kY.. 

Sebago A R 3 0.03.0f6 n.s. 29.82 
DS 7 6.8236 * 

Error 21 0.82"2, 

" B R 3 2.1977 n.s. 20.68 
DS 7 ~.3902 n.s. 

Errol' 21 23.7881 

" C R 3 <'5.9261 n.s. 19.03 
DS 7 7.6 .. 08 n.s. 

Erroi' 21 33.~72 

Il DI R 3 1 . ..036 n.s. 10~.78 
DS 7 1.9071 n.s. 

Errol' e 21 3.3 .. 28 

Il T R 3 1.760 .. n.s. 14.86 
DS 7 12.8815 n.s. 

C 
Errol' 21 65.6073 

! 
.. 

Where 
, 

'Jt is significant at' ~ level 
n,s, is .oot significant at the 5' Jevel 

'--

~~ -, 

" \'" 

... , --

, 
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APPENDIX 20 a. Analyses of variance of the effect of using Hoe-39866 alone and in 
combination vith diquat as desiccants on sprout length and veight of retained tubers. 
Kennebec 1986 results. 

:Iùu S2Y[~~ Q[ :yariatiQD gr.. ss... lX2L a. 
'" 

Hdays replication R 3 512.11 * 20.86 
Desiccant. trt. DS 7 1081.91 * 

R 1t DS 21 1022 ... 7 n.s. 
Error 6-4 3730.67 

• 
21 days replication R 3 168-4.21 n.s. 33.28 

Desiccant. trt. DS " 7 5625.96 n.s. 
R 1t DS 21 6827.99 n.s. 
Error M 15668.00 

28 days replitaûon R . 3 15n.83 n.s. 45.95 
Desiccant ut. DS 7 121n.83 n.s. 

R 1t DS 21 151 .. 1.75 n.s. 
Error _ 6-4 50206.67 

~O 
Fresh veight replication R 3 0.8295 n.s. 24.17 

(28-days) Desiccant trt. DS 7 28.0069 * 
Error 21 332.7887 

Dry veight replication R _ 3 0.00 .. 2 n.s. 21.16 
(28 days) Desiccaht trt. DS 7 0.3029 n.s. 

Error 21 0.4282 

, 

"hore 
~ 

• is significant at 5' teve! 
--~ n.s. is Q~t significant at the 5' !evel 
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APPENDIX 20 b. Analyses of variance of the effect of using 80e-39866 alone and in 
combination with diquat as desiccants on sprout length and weight of retained tube~. 
Kennebec 1987 results. 

Thu Source of variation .dL ss.. 

Hdays 

21 days 

28 days 

Fresb weight 
(28 days) 

Dryweight 
(28 days) 

"bete 

replication R 3 113.61 
Desiccant tel. DS 7 -4817.'!9 

R * DS 21 272,J'! 
Error 6-t 7756.67 

repHcation R 3 300.86 
Desiccant tet. DS 7 16669.07. 

R * DS 21 7620.'5 
Errar 6'! 2979'f.67 

replicat.ion R 3 1266.61 
Desiccant tel. DS 7 -48583.99 

R * DS 21 20700.97 
Error 61 717'!9.33 

replication R 3 0.8561 
Desicéant tel. DS 7 18.2639 

Error 21 5.8117 

teplication R 3 0.OO7'! 
Desiccant tel DS 7 0.2080 

Error 21 0.0555 

*** issignificant.atO.1% level 
.. i5 significant at 1 % level 

n.s. i5 not significant at the 5' level 

, 

Er.ll.. ~ 

n.s. 31.'!3 
** 
n.s. 

n.s. 'f2.81 
*** 
n.s. 

n.s. 49.26 
*** 
n.s. 

11' n.s. Z5.n 
*** 

n.s. 20.6'! 
*** 

( 
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0, APPENDIX 20 c. Analyses of variance of the effect of using Hoe-39866 alone and in 
/ combination vith diquat as desiccants on sprout length and veight of retained tubers. 

Russet Burbank 1986 res~lts. 

Iiml Source of variation !IL ss.. Er.ll. U 

l .. days replication R 3 ~36.~8 n.s. 35.n 
Desiccant trt. DS 7 ~921.00 n.s. 

R'" DS 21 13~88.2~ n.s. 
Errol" 6 .. 27828.67 

21 days replication R 3 "'1505.21 ... 55 .... 3 . 
Desiccant trt. DS 7 "'5520.29 n.s. 

R'" DS 21 17618.79 n.s. 
Error 6-4 213-{95.33 

Fresh wight replication R 3 10."9-49 n.s. 32.3~ 
(21 days) Desiccant trt. DS 7 26.06 n.s. 

Error 21 -{8.38 

,Dry weight. replication R 3 0.1332 n.s. 33.09 -

(21\days) Desiccant trt. DS 7 O.2~79 n.s. 
Error 21 0.6621 

"'0 " , 
< ,. 

Where 

• is signific:ant at ~ , level 
n.s. iS Dot significant at the 5' leve! 

... 

o 
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APPENDIX ZO d. Analyses of variance of the effect of usina Hoe-39866 alon, and in 
combination with diquat as desiccants on sprout.lensth and veight of retained rubers. 
Russel. Burbank 1987 results. ' 

Source of variation 

l<tdays 

21 clays 

28days 

Fresh weight 
(28 days) 

Dry weight. 
(28 days) 

Whete 

replication R 
Desiccant. trl DS 

R" DS 
Error 

1 

replication R 
Desiccant trt. DS 

R" DS 
Error 

replication R 
Desiccant trl DS 

R" DS 
Error 

replication R 
DesicC8Jlt trl DS 

Error 

repllcation R 
Desiccant trl DS 

Error 

3 S3.~3 
7 89-«.99 

21 9137.0~ 
M 1 <t969.33 

3 616.71 
7 23706.63 

21 20687.63 
M 33~9<{.OO 

3 5M.08 
7 -f8167.17 

21 33381.92 
M 5667').33 

3 
7 
21 

3 
7 

21 

0.<{769 
10.7737 
H.<{838 

0.0101 
0.0967 
O.20~9 

.. is significant al 1 ~ level 
It i5 significant al 5 ~ level 

n.s. i5 not significant at the 5~ level 

, , 

n.s. .. .. 

n.s. .. 

n.s. 

n.s. 
n.s. 

n.s. 
n.s. 

<{0.21 

<{5.16 

<{6,59 

52.99 

5<{.67 
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0 APPENDIX 20 e. Analyses of variance of the effect of using Hoe-39866 alone and in 
combinalion vith diquat "" de.iccants on .Prou~T'th and ",.i,ht oC relain.d tub.rs, 

- Sebago 1986 results. 

I.iml Source of variation !Il ~_/ ss.. Pr>F ~ 

1<f da15 replication R 3 17·tO<f n.s. 22.10 
Desiccant trl DS 7 <f13.29 n.s. 

R * DS 21 9-(0.63 n.s. 
Error M 2<f82.67 

21da~ 
--.J 

replication ~ 3 6'2.28 n.s. 26.32 
I1esiccant trl 7 506.91 n.s. 

R * DS 21 23'0.72 n.s. 
Error 6<f 6031.33 

28<1&15 replication R 3 899.86 n.s. } 28.93 
Desiccant trl-DS - 7 283.7<f n.s. ~ 

R * DS 21 2350.72 n.s. 
Error M 1730.67 ., 

0 
Fresh veight replication R 3 <f.0800 n.s. 29.2' 
-(28 days) Desiccant tel DS 7 6.2330 n.s. 

Error 21 22.<fm , 
-

-Dry weight replication R 3 0.0652 n.s. 29.66 
(28 da15) Desiccant tel DS 7 0.1683 n.s. 

Error 21 0.5191 

Where ( 

n.s. is not silJlificant al the'~ level' 

o 
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APPENDIX 20 f. Analyses of variante of the effetl of usina Hoe-39866 alone" and in 
combination with diquat as desitcants on sPrOut lengtb and woight of retalned tubers. 
Sebago 1981 results. 

IiJu Source of variation M- ss.. 

Hda-ys 

21 days 

28days 

rresh weight 
(28 day') 

Drylfei,ht 
(28 days) 

"hore 

.. 
reptitation R 3 5&4.28 

Desiccaat trt. DS 1 4386.14 
R '* DS 2t 3-491.30 
Error 61 ~-480.61 

repli cation R 3 661 . .a 
Desiccant trf. DS 1 ~.ro.33 

R'* DS 21 6500.25 
Ecror 64 10157.33 

. repücation ~ 3 1938.20 
Desiccant trt. 7 1~Z93.49 

R'* DS 21 14928.72 
Error 61 22137.33 

replication' R $ 0.4574 
Desiccant trt. DS 1 1.7593, 

Error 21 5.l3~6 

replication R 3 0.0062 
Desicta.nt trt. DS 7 0.061-4 

Error 21 0.0161 

** is significant al l' 1eve! 
, • is significant at. 5' level 

n.s. is not significant at the 5' leve1 

\ 

Pr >f ~ 

n.s. 33.0~ 
*'* 
'* 

n.s. 35.16 
* 
'* 

n.s. .a.8i 
'* 
* 

.o.S. 59.87 
* 

.o.s. 57.12 
n.s. 

/ 
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APPENDIX 21. Analyses of variance oC the eCCe ct of usin, Boe-39866 alone and in . 
combiBation "ith diquat·as desiccanls on ,prout lenath and yei,ht of retainsd tubers. 
198~-86 combined nsults. 

Cultivar dependent SQY[~~ Q[yariatioQ gr 
yariable 

..Kennebec sprout year YR 1 183.38 n.s. 21.98 
lenlth rep in year REP(\'R) 6 661.69 

(21 clays) desiecant trt. DS 7 1780.12 
I~s, 

YR*DS 7 56'1.55 *. 
Error 42 4816.11 

Iennebec sprout year YR 1 786.3" n.s. 26.16 
lenath tep in year REP(YR) 6 931.3" n.s. 

(28 clays) desiccant trt. DS 7 7638.12 .* YR*DS 7 12615.82 ._-
Error <f2 11947.57 

Russet- sprout year YR 1 933.34 •• 3023 
Burbank 1enlth rep in year REP(YR) 6 38-f.43 n.s. 

(14 clays) desiccant trt. DS 7 '093.10 
YR*DS 7 478-f.n 
Error 42 llm.29 

Whete 
"". is significant at 0.1 ~ level 
,,* issipificantat l~ level 

li' is sipificant at' ~ level 
n.s.. is not significant at the ,~ level 

/ 

(" 

_. -------- ----=--=---=-- --- -------~ -------~-

\ . 
. / 
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APPENDIX 22 a. Analyses of variaace of the effect of dippmg Sebago tubers in solutions 
of düferent concentration of Hoe-39866. Results of the tint erperiment. 

--

:wu. Source of variation M. ss... Er.li.. ~ 

7days repli cation R 3 119.0-f n.s. 23.'1 
Desiccant trt. DS 7 15n.63 ... ~ 

R· DS 21 416.96 n.s. 
Error 64 1202.00 

14days repU cation R 3 112.38 n.s. 27.03 
Desiccant trt. DS 7 10170.96 ••• 

f R· DS 21 1651.29 n.s. (, 

Error M 6523.33 
'" 
21days repli cation R 3 310.03 n.s. 35,70 

Desiccant trt. DS 7 112-t8.2-t it ** 
Rit DS 21 2-107.39 n.s. 
Error 6i 13055.33 

28days replication R 3 3-18.08 n.s. 3-t.H 
Desiccant trt. DS 7 11210.00 it** 

R * DS 21 2-107.39 n.s. 

C Error M 125-t1.33 

Fresh weight replication R 3 l.i800 n.s. 20.126 
(28 days) Desicca.nt trt. DS 7 16.3236 *iti! 

Error 21 -f.5.f97 

Drywei,ht teplication R 3 0.0456 n.s. .19.67 
(28 days) Desicca.nt trt. DS 7 0.3497 *** 

Error 21 0.1091 

Where 
... is significant at 0.1 ~ leve! 

} n.s . .is not signifi.caot at the 5~ level 
• 

• 
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APPENDIX 22 b. Analyses oC varia.llee oi the erCeet of dippÙlg Sebqo tubers iD. solutions 
of diCferent concentration of Hoe-39866. Results of the second elperiment. 

ThIl 

7days 

l .. days 

.\ 21 days 

28days 

Fresh weÎght 
(28 days) 

DryveÎght 
(28 days) 

.. 

'here 

!IL Si. 

repU cation 3 158.33 
Desiccant trt. DS 7 693.33 

R· DS 21 736.67 
Error 6i 1826.00 

repli cation R 3 268.53 
Desiccanttrt.DS 7 3587.74 

R * DS 21 1371.22 
Error 6 .. .ro28.00 

repHcation R 3 77.25 
Desiccant trt. DS 7 .f229.67 

R· DS 21 1995.58 
Error 6-l 50-lO.00 

repli cation R 3 169.36 
Desiccant trt. DS 7 3517.66 

R" DS 21 2819.22 
Error 64 505-l.00 

replication R 3 1.0274 
Desiccant trt. DS ? 25.4802 

. Error 21 13.0158 

repllcation R 3 0.0660 
Desiccant trl DS '7 1.1'217 

Error 21 0.6310 

n* is signifieant at 0.1 ~ levèJ 
.. is signifjcant at 1 % leve! 

!l.5. is !lot sigD.ificant at the 5~ leve! 

Pc>[ Ç.Y... 

n.s. 43.91 
• 

n.s. 

n.s. 31.20 
*.* 
n.s 

n.s. 29.22 
* •• 
n.s. 

n.s. 28.95 
•• 

n.s. 

n.s. 28.15 -
*** 

n.s. 30~OI 
** 
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APPENl)!! 23, Ana!ygeS of variance of the effeet of dippin, Sebllo tubers in solutions of 
difierent. concentration of Hoe-39866. Combined results of lbe t"o experiments 

:wu . 

7days 

Hda.ys 

21 dayS 

28,~ys 

Source of variation M. ~ 

t'Un RU 1 629.17 
rep in t'Un REP(RU) 6 101.-46 

Desiccant tct. DS 7 633.72 
RU il' DS 7 122.60 
Error 42 3&·t~H 

Nn RU 1 2276.09 
tep in t'Un REP(RU) 6 126.97 

Desiccant tel DS 7 .w~jO,83 
RU * DS 7 535,-(0 
Error .0(2 1007.50 

,;-- ~-

runRU 1 1-485.-t6 
cep in Nn REPCRU) 6 129.09 

DesJcca.nt trl DS 7 "'556.9-4 
RU 1t DS - 7 602.36 
Error .a 1-(67.66 

run RU 1 1698.13 
cep in Nn REP(RU) 6 In."fS 

Desicca.nt. ttt. DS 7 "316.39 
RU '* DS 7 ~H3.16 
Erroc .a 1850.27 

Whe" 
*u i5 sipüicant at 0.1 ~ level 
** is sipificant at l % level 

n.s. is not 5Îg.nüicant at the "\level 

Pc 'f Œ. 

..... 19.77 
n.s. 
it .... 

n.s. 

.... 1'.60 
n.s. 
*** 
** 

*** 16.80 
n.s. 
*** 

*** 18.51 
n.s. 
*** 
n.s. 

'-' 
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0 APPENDIX 24. Single degree of freedom analyses of variance of the sprout length and 
Tfei&htof Sebago tubers dipped in solutions of different. concentration of Hoe-39866. 

ElDeriment Wu. Source ofyariatioQ gr Si eu.r 
Combio.d sprout length Con t.n t.rat.ion of 1 ;<-'17.76 0.1)001 

i (7 days) desiccant in 
ppm BOE 
Error 62 13'3.7<f 

Co~.r.lJled . sprout Jength \-~, HOE 1 375-4.<fl 0.0001 
(1-4daY5) Errol' 62 <f2i2.38 

Combined sprout length HOE 1 .a26.-45 O.QQOl 
(21 days) Error 62 <fOl'.06 

Combined sprout length HOE 1 <fOO8.29 0.0001 
(28 days) Error 62 <f622.l4 

lit frem yeight HOE 1 1-4.3902 0.0001 
(28days) Error 30 7.9630 

- ZOd fl'esh yeight HOE ' 1 18.3283 0.0001 .. 

O· (28 days) Error 30 21.1~1 

lst dryyeight HOE 1 0.3030 0.0001 
(28 days) ?Errol' 62 0.20ti 

20d dryyeight HOE 1 0,7878 00001 
(28 daysl Error 

/ 
?2 1.0308 

~'J 


