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THE EFFECT OF GIBBERELIIN AND OTH.T
BIOLOGICALLY ACTIVE SUBSTANCSS
ON POTATO VIKUGES

[Following is the translation of an article by L. K.
Zherebchuk in tne Ukrainian-language periodical Mikro-
biolohichnyy Zhurnal (Microbiology Journal), Vol 25,
No. 5. 1963, pages B-13./

: The action of gibbersllin on plants has recently beon rather
extensively studied; but the chief subjects of investigation have been
the ohysiological 127, nornhologlcal [%7, and snatoniecal [37 chonges
oceurrring in vionty tranted 19Ul _lvoere lin o Lile vory Littie otiton-
tion has been waid to the :Iloct of piberr2ilin on »iont virvses.

Gibbereliin 1s vell known to have found a definiie oractical
application, especially with potatoes. The effect of treatmernt of votato
tubers on their further grovth and yield 1is being investigatec

Our aim has been to clarify the effcet on X, ¥, 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 anl beginning of flowering.

The experiments were conduvcted on the Pryyekul's'kyy,[?riyekul'skii7
Early variety. Plot area was 30 sguare 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 0.0l1, 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 . lxtent of Attack of Virus Dizeases on Potato
Plants (on 21 Junc 1961)

i 8 Kiankiern pocann (B o), 110 33
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76 ' 13 25 75 i 65,0 l 33 412

- Legend: él) Total of examined and analyzed lants;
2) Number of affected plants, in %: (3) Rugose
mosaic; (&) Streak mosaic; (5) Leaf roll;
(6) Percentsge of vlants shown by analysis to
contain viruses.

The finlings in Table 1 show that the number of plants affected
vith rugose and streak mosaic and leaf roll is not great--1.3-8.6%.
Serological analyses on the other hand showed that 35.3-65% of the
plants contained viruses X, Y, or S, for the most part in latent form.

rom ¢osatment of the potatoe plants on 22 June 1961 with gib-
hnsvmu, gidverellin plus v teroauxin, imanin, and cansatin until the
leavesd U:gar to die {n eech *vpe of experiment the plants affected with
virus uumn were examined ev:vy month and serological a.nalyses were
nade for viruses X, Y, and 8 in t.» plants.

The uu obtained indicate (Table 2) that the number of potato
plants exhiditing viruses X, Y, and S {n the variants of the e:periment
treating the plants with different concentrations of gibberellin and
vith gibberellia plus heteroauxin increased by the end of the vegetative
stage by 0.1-3.1% with reepsct t> external symptoms. The serologicsl
analyses of the seme virusc:; however, showed that the number of plants
vith the viruses in latent t‘om decreased by 14.1-38.7% compared with
?n conf.:)'ol (Table 2) and by 4.6-19.1% compared with the initial data

Table 1
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Table 2. .wpend: (1) Experimental variant; (2) ler-
centage of plants affected; (3) Perccntage
of plants shown by sernlogical analyses to
have viruses; (4) hugose mosaic; (5) Streak
mosaic; (6) Potato plants snrayed with
vater during budding phase (control);
(60) Leaf roll; (T) 0.01¢% gibberellin
solution; (8) 0.005% gibberellin uolntion:
(9) 0.0025% givberellin solution; (10)
0.0025% gibberellin solution »lus 0.02%
heterozuxin solution; (11) 0.02% heteroauxin
solution: (12) 1% imanin solution; (13)
1:1000 cansatin solutfon.

When the potate plants werc sprayed with a 19 imanin -olution,
the number of plants 'ith symptoms of rugose mosaic had not increased by
the end of the vegetative veriod, while those with symptoms of streak
mosaic and leaf roll had increased by 0.3-2.T7% in comparison with the
control.

It should be noted that the cansatin solution exerted no effect
on the reproduction of viruses, the number of affected plants vroving
to be the same as in the control. Similer findings alsc resulted from
the serologicil analyses for X, Y, and S viruses.

We simulteneously studied the effect on votato tuber yield exerted
by treating the plants with gibberellin and other blologically active
substances (Table 3).
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Tavie 3.
EC e I

sfleel nf Gibberellin and Other Tiologically
Active Substances on Potato Tuber Yicld (on

26 Aucust 196))

r ) . 4) i $){pud.uka
t quacrum ' (“‘DI;"’_‘;"“ ! yopc;;::gii ( y’:')o;uum
43 < L, - t ey} )' ) —
/2 Bapiautw nocaiay ; Gyand U)On'lll’:;ell‘(::“‘ n nepe- ! é) 2)
.uapx.l.u'ra POZAIIIOIO p.lx.\}{!l\yl u B %
l {B Ke&v . (8 K2) Ha q,:a: Y 2a
| ! ) f
81Pocanun waproual, obGnpucxani ; ' i
BOROW (KOHTpOAB) ., . . . . L0612 oy bo194. —_ -
) 0,01 9,-stum poautonm nﬁcpcmn . 675 0,702 - 1950 0.6 0,
10) 0,005% -num poaunnow riGepeainy .} 74,7 . 0373 ° 21558 + 19,8 10,9
71) 0002586 -1118 oIt HON TibEpeainy 7.5 '1 0,744 206,13 | 11,73 6,0
78 0,0025 98 -1niem poauitnon riGepeainy--- &
/30,0294 -num powuuo“ reTepoays- | . ‘

CHHY « v o v b o e e . 76.7 0708 & 22ind | 2674 | 13,7
14)0,02 96 -1 1M posuunON rcrepoav.\cuu) i7L5 0,744 ; 206,13 - 1L73 6.0
75)1 % -nuun podwinoM iMakiny . . . . 697 0,726 201,12« 6,72 3.4
/8)PO3UNKON KALCaTiny |: 1000 . ..} 69.Y 0728 ¢ 2015 . 7,16 3,68

Iegend:

(1) Experimental variant; (2) Average weight
of tubers of variant, kg; (3) Average -eight
of tubers under one plant, kg; (4) Tuber yeild
in 100 kg per hectarc; (5) Increase in yield;
(6) In 100 kg per hectare; (7) In percent

(8) Potato nlants sprayed with; (9) Water
(control); (10) 0.01% gibberellin solution;
(11) 0.005% givberellin solution; (12) 0.0025%
givberellin solution; (13) 0.0025% gibbercllin
solution plus 0.02% heteroauxin solution;

(14) 0.02% heteroauxin solution; (15) 1% imanin
solution; (16) 1:1000 cansatin solution.



Table 4. Aftercffect of Gibberellin and Other Biologically
Active Substances on Virus Diseases Allccting
Potatoes (on 7 July 1963)

2 Y inukicrs socanit (B %)
i3 BAABHICTIO BIpYCY 32 CCPO-

AOriuRNMH ananizam

~iaskieTL pocain
\B56), YPaMeHuX

)
Bapiantu nocalay

) EY] . 8) | !
NG Y] CMYTa- | CKPYuy- i
BaTON CTOI0 | BaMHAM X Y . S
MO33TKO10{MO3aTKOI| ANCTA \
] -
7)ocanud  xapronai B 1961 p. ! : ‘
v a3l Gyrounlzaull, obnpuckani . f i
BO10X (KOHTPOAB) . 0,7 74 1 21 90,0 12,0 i 74,0
) 0,01%-uum poa'mnou rige- , i
ealHy . . . . — 06 - 12 53,0 230 | 250
70) 0,005% -nux poawunou rige- ;
peatHy . . . . . . .. . - 1.2 0 13 56.0 20,0 40,0
7¢) 0,0025% -nux - poaunuoy rie- :
PEAIRY . .+ . . .. . . _ 0,6 ] 1.5 42,0 20,0 39,0

7) 00025;. “Him poaundonM ri-
/3)  Gepeainy -+ 0,02%-uuum
DOIYHHOM reTepoayKcHuyl — —
M) 0,02%-uHM PO3UNHOM reTe-
POaYKCHRY . . . o
/%) 1 %-Run po:mmou iuanlny
J/6) posunnon kascaruny 1:1000f —

~?

56,0 19,0 40,0

0
1.6 56.0 29,0 42,(
0,9 58,0 10,0 42,
0.6 84.0 62,0 66

L2000 O
—n—-—-zo

Legend: (1) Experimental variant; (2) Percentage of
affected vlants; (3) Percentage of »>lants
shown to have viruses by serologlcal analyses;
(1) 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) [Seme as in Table 3/. '
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Spraying the potato plants with a 0.0025-0.005¢) gibberellin
solution, as well as with gibberellin plus heteroouxin, increases the
tuter yield by from 11.73 to 26.7 units of 100 kg per hcctare.

Incrcasing the concentration of the gibberellin colution to
0.01% does not affcct the potato yield.

The cffcctiveness of the other substances tested was less than
that of gibberellin.

We further studied the aftereffects of treating the Mudding »Hlants
(19.1) ith gilbberellin, heteroouxin, ond the other biologically active
cgents on the rosistance of the potatoes grown from their tubers to the
viruses of rugosc mosaic, as vell as on the productivity of the necxt
year (1962). The experiment wos set up in accordance with the same system
as in 1961.

It turned out that the substances under investigation affected,

to some degree or other, the develomment 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 10 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 T.2-23% compared with the initial data (Table 1).

The number of plants affected with 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 yleld of the tubers and their starchi-
ness varied sharply according to the experimental variant (Table 5). The
offspring of the plants treated in 1961 vith 0.01% gibberellin solution,
0.02% hetercauxin solution, and cansatin gave a harvest similar to that
fram the control. The offspring of the plants treated with 0.0025%
gibberellin solution gave a tuber harvest higher by LL0-960 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 cojcentration in the potato spray rose from
25 to 100 mg/l the starch contgnt of the tubers increased from 0.73 to
-2.1% (Table 5).

Conclusions : |,
R N
% "\I‘.v:ea.tment of potato plants in the budding stage with a solution
of gibberellin, in particular gibberellin mixed with hcteroauxin, retards -~
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tﬁe sorecd of virus inlections. On the tasis of cerolagicacl analyses
it wus established that the number of nlants affected vith the viruees
of rugose mosaic hed not increased by the end of the vepetative period. |

4 “Givberellin in a concentration of 25-100 mg/1, as vell as
gibbereliin mixed with heteroauxin, is good provhylaxis against potato
viruses and favors the increase in tuber yield and starch content during
the year in vhich it is uscd and also has the same aftereffect.

o o e

’L‘”ﬁhe other biologically active substances tec:cd had a certain
aegative effect on the viruses, but did not influence the productivity .

of the potatoecs.

A&. he proparation cansatin exerted no effect on the virus or
the potato yield. : )

4
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