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THE EFFECT OF GIBBERELr!N AND J0M-i,
BIOLOGICALLY ACTIVE SUBSTANCES

ON POTATO VIriUSES

fFollowing is the translation of an article by L. K.
Zherebchuk in the Ukrainian-language periodical Mikro-
biolohichn Zhurnal (Microbiology Journal), Vol 25,
No. 5'. 1963, pages 8-13.7

The action of gibberellin on plants has recently been rather
extensively studied; but the chief subjects of invostigation have been
the physiological 27, morphologica7. 57, and ;inatrr.ical L37 chb'ngcz
occurrrin- in Wa:t2- t.... i'bberc !in hiiW v"i-r ..... tti
tion has been nai6. -"o the -ffect e.tibei.2.in on ),.ant viruse..

Gibberellin Is w-.ell knoi.m to have found a definite oractical
application, especially i..;ith potatoes. The effect of treatment of potato
tubers on their further grovth and yield is being investigao7.

Our aim has been to clarify the effect on X, Y, and S virus
reproduction and potato yield of gibberellin and other biologically
active substances when used to treat potato plants in the phase of
complete budding an,1 beginning of flowering.

The experiments were conducted on the Pryyekul's'kyy •Erriyekul'ski•7
Early variety. Plot area was 30 square meters, repetition was fourfold.
Nourishment area was 60 x 60 cm with one plant to a hill. The plants
were sprayed in the budding phase with 0.01, 0.005, and 0.0025% solutions
of gibberellin, a 0.0025% solution of gibberellin mixed with a 0.02%
solution of heteroauxin, a 1% solution of imanin, and a 1:1000 solution
of cansatin.

So that the potato plants might better absorb the gibberellin and
other agents the plants were sprayed in the morning hours. The sick
plants had been previously enumerated and serologically analyzed for X,
Y, and S viruses.
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Table . &xtent of Attack of Virus DiseaneG on-Potato
Plants (on 21 June 1961)

or ,koro .j OW1... ). ) cepoorimi.,,H aH.ii3amH
ora"AR10MIOj b7MopmKy- CMO y- u! ..pymaN.. .ICTNTb rDipyCt

s ____o-row Mo. I C?_ow MO- .. " .. .. _ .

1.3 .3 7,5 1 65,0 35. - 7,

Lage (1) Total of examined and analyzed plants;
d 2) Number of affected plants, in % (3) Rugose
mosaic; (4) Streak mosaic; (5) Leaf roll;
(6) Percentaee of nlants shown by analysis to
contain viruses.

The fin•ings in Table 1 show that the number of plants affected
with rTwos and streak mosaic and leaf roll is not great--l.3-8.6%.
Beroloqical analyses on the other hand shoved that 35.3-65% 'of the
plants contaied viruses X, Y, or S, for the most part in latent form.

M %%Wal'ait Of the potato plants on 22 June 1961 with gib-
b1wrl/in, £iberollta plus b t roawn, Imanin, and cansatin until the
leaves t.Ww' to die in each *vpo of experiment the plants affected with
virus diseases wre examined e umonth and serological analyses were
mde for viruses X, and S in t0! plants.

The data obtained indicate (Table 2) that the number of potato
plants exhbiting viruses X, Y, and S in the variants of the experiment
teating the plants with different concentrations of gibberellin and
vith gibberll*1 plus heteroawcin Increased by the end of the vegetative
stap b 0.1-3.1% with re'iect t2 external smptoms. The serologlcal
analyses of the saes virubt, however, showed that the number of plants
with the viruses in latent form decreased by I4.1-38.7T compared with
the control (Table 2) and by 4.6-19.1% compared with the initial data
(Table 1).
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Table 2. Autend: (1) Ecperpimental variviit; (2) Per-
centase of plants affected; (3) Percentage
of plants shovn by cerblogical analyses to
have viruses; (4) h1ugo3a mosaic; (5) streak
mosaic; (6) Potato plants onrayed with
vater during budding phase (control);
(6a) Leaf roll; (7) 0.01 gibberellin
..olution; (8) 0.005% gibbereliin ,ollition;
(9) 0.0025' gibberellin solution; (10)
0.0025% gibberellin solution 'lus 0.04
heteroauxin solution; (Ii) 0.025 heteroauxin
solution: (12) 1% imanin solution; (13)
1:1000 cansatin solut 4on.

When the potatc plants warc sprayed with a I'/ý imanin !:olution,
the umber of plants 1ith symptcms of rugose mosaic had not increased by
the end of the vegetative period, while those with symptoms of streak
mosaic and leaf roll had increasee by 0.3-?.7-5 in comparison with the
control.

It should be noted that the cancatin solution exerted no effect
on the reproduction of viruses, the number of affected plants proving
to be the same as in the control. Similar findings also resulted from
the serologictl analyses for X, Y, and S viruses.

We simultaneously studied the effect on potato tuber yield exerted
by treating the plants with gibberellin and other biologically active
substances (Table 3).



.:_,.t of Gibbercilin and Other I'iooJQoCL'-ly
Ae tive ,;ubstances on Potato Tvbcr Yield (on
26 Aucu:'t 19t)1.)

'2) 3.' ) p O.l a

I)CAR Cara C.c .ui 6 h6
: l) ~Bapialmi '1oC.fi~t. yl,6 Y.1 ¢,~ti~wu.ti nt'p..e!-./113 Ypa x

VlapiiliTa )Op:Cx11Iiyy " B 96
" ( ) ,a 1 /.'a q 4za

SIPoC.itiii MapTO1.1l. o6nipcKaui
ibOAOIO (KOTpOi... . ..) 7........67,2 (1.7 194,. -

0) 0,019Q-It.t4, p03,111o.0t rh6ep.pe.liiv . 67,5 0,702 195,0 0,6 0,4
/0) 0,005o-.ui.% poM P03k tom ri6epe, itu . 74,7 0,77S 215.58 19,8 10,9
I') 0,0025%-mim po3,'io.m. ri6cpc,.iny 71,5 0,7-1.1 206.13 11.73 6.0
/2) 0.0O25.5•.ni, po•03W oM ri6cpe.iiv'-i,"
/V,0,029i-HIiM I)03'IDhIOM revepo:)'•-

........ . y . ........ . . . . . . 76.7 0,79S '22;,_.' 26.74 IM
21)0.02% -xiii po•3qio.m rcTepoay~culy 71.5 0.744 200,13 11,73 6.0

/4)po314uHOMXo;, h4.,T11y 1:1600 . 69.A 0.721 201.56 7,16 3,68

Legend: (i) Experimental variant; (2) Average weight
of tubers of variant, IT; (3) Average -eight
of tubers under one plant, kg; (4) Tuber yeild
in 100 kg per hectare; (5) Increase in yielc;
(6) In 100 kg per hectare; (7) In percent
(8) Potato olants sprayed irith; (9) Water
(control); (10) 0.01 Gibberellin solution;
(11) 0.005% gibberellin solution; (12) 0.0025%
gibberellin solution; (13) 0.0025', gibberellin
solution plus 0.02% heteroauxin solution;
(14) 0.02% heteroauxin solution; (15) l4 imanin
solution; (16) 1:1000 cansatin solution.
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Table 4. Aftereffect of Gibberellin and Other Biological.ly

Active Substances on Virus Diseases Affect-ring
Potatoes (on 7 July 1963)

-I),M bKiCTb 'O;, ( ,)
") -ýIAbKICTL (OC " 3a•fl S6). ypa~cenxx i3 h1aas~cTb Sipycy 3a Cepo-

1 5) Aori'RHItMII alaMfl3aM;:

BaplaHTH AOCAIAy 6)
s,,, .,&.ýy- c.•yNra- cixpymy-

I1;4TO:O CTOO aaH.2M X Y S
MO3,aIO0o MO3aUiCOIO JIiCTR

"7)!'OC&IIIVl KSapTonJt1 9 1961 p,.
V 431 6yTOHI3autIT, o6npHcKani ,

)0.100M (KO3TpOb) 0. 7 7,4 2,1 90,0 45,0 74,01) 0,01%l-HHM P03RXHoM rioe-l

PeAIHy. .........- 0.6 1.2 53.0 23.0 25.0
/0) 0,005H-HHM pO3nom r;6e-

peALy .......... . . . -- 1.2 1.3 56.0 20,0 40,0it) 0,0025%-i~xm'p03Itoaxo ri~e.Ipe) ihoy......... . - 0,6 1,5 42,0 20,0 39,0

11) 0.0025%-HHix po34io.m r-i.
13) 6epeAiHy + 0,02-i-HHi

pO3qHOu reTepoayKcHHyI - 0,7 1,0 56,0 19.0 40,0
A') 0,02H-IIHMa PO3qHHOM reTe-[

poy 0............... I-- 0,9 1,6 56,0 29,0 42,(/X') ..-K~4 po.'HIod i.axlxy .I -- 0,1 0,9 58.0 10,0 42,
•/A)pO3tIIwOM KancaTHrly 1:1000 - 4.1 0,6 84.0 62,0 66

legen (1) Experimental variant; (2) Percentage of
affected plants; (3) Percentage of .-lants
shown to have viruses by serological analyses;
(4))Rugose mosaic; (5) Streak mosaic; (6) Leaf

roll; (7) Potato plants sprayed when budding
in 1961 with; (There is no No. 8 - Translator);
(9)-(16) §ame as in Table
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Spraying the potato plants with a 0.0025-0.005',' gibberellin
solution, as vvl] as with gibbercllin plus heteroauxin, increases the
tuber yield by from 11.73 to 26.7 units of 100 kg per hzzcLarc.

Increasing the concentration of the gibberellin solution to
0.01 does not affect the potato yield.

The effectiveness of the other substances tested was less than

that of gibbcrellin.

W1c Lurthor studied the aftereffects of treating the bi-Cing Glnts
(:9)1) ith gibberollin, heteroauxin, -niCi the other bio-ogically active

agents on the rtsistrmcc of the potatoes groim from their tubers to the

viruses of rugose mosaic, as v:ell as on the productivity of the next

year (1962). The experiment vcas set up in accordance with the same system
as in 1961.

It turned oil"t that the substances under investiCation affected,
to some degree or other, the development of the next year's potato plants.
In the variants where the plants were treated with gibberellin (100 mg/l,

25 mg/1) and gibberellin plus 200 mg/l of heteroauxin the sprouts
appeared 5 to .0 days sooner than in the control. The number of plants
affected with X, Y, and S viruses according to the findings of the
serological analyses diminished by 15-49% compared to the control
(Table 4) and by 7.2-2% compared with the initial data (Table 1).

The number of plants affected writh rugose mosaic and leaf roll
was insignificant--fram 0.1 to 1.6% against 2.1 to 7.4% in the control.

It was discovered that the yield of the tubers aid their starchi-
ness varied sharply according to the experimental variant (Table 5). The
offspring of the plants treated in 1961 with 0.01% gibberellin solution,
0.02% heteroauxin solution, and cansatin gave a harvest similar to that
from the control. The offspring of the plants treated with 0.0025%
gibberellin solution gave a tuber harvest higher by 440-960 kg per
hectare than the control.

A particularly great difference in the tuber harvest was observed
in the offspring of the 1961 plants treated with the mixture of 0.0025%
gibberellin and 0.02% heteroauxin solutions (263 kg per hectare greater).

When the gibberellin co centration in the potato spray rose from
25 to 100 mg/1 the starch content of the tubers increased from 0.73 to

.2.1% (Table 5).

Conclusions :

*t`Arreatment of potato plants in the budding stage with a solution
of gibberellin, in particular gibberellin mixed with huteroauxin, retards

-8- ", i
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the srr('ad of virus Wn.ection... On the basis of zerolorical analyses
it iAs establizhed, Lthat the number of plants affected i-.th -he viruses
of rugo,.e mosaic hod not increased by the end of the vegetative period.,

4 4 •Gi~bbercllin in a concentration of 25-100 me/i, as vell as
gibberellin mixed i4th heteroauxin, is good prophylaxis against potato
viruses and -favors the Increase in tuber yield and starch content during
the year in which it is used and also has the same aftereffect.

the other biologically active nubstances tes -ed had a certain
.ieGative effect on the viruses, but did not influence the productivity
of the potatoes.,

th•e *- e preparation cansatin exerted no effect on the virus orthe potato yield. ,)
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