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= THE EFFECT OF CERTAIN PHYSICAL FACTCRS O THE
f:’? CAUSATIVE AGENTS OF SOYBZAN SEED BACTERIOSES
B

;ﬂ” [Following is the translation of an article by

e M. V. Krasnova in the Ukrainian-language periodical
= Mikro-biolohich:%}: Zhurnal (Microbiology Journal),
Vol 25, No 5, 1963, pages 50-52./

:F":..

? The soybean, as a plant with a high content of proteins in its
; seed ané green matter, is rapidly becoming very important; but its

;” harvests are still camparatively low, one of the reascns for this being
. that the above-ground organs of the soybean (cotyledons, leeves, stems,
beans, seeds) are greatly affected by bacterioses.

These bacterioses are vexyy widespread and the damage from them
is high, and it is therefore very important to study the biolcgy of
these inciting agents and to develop means of combating them. Among the
other ways of ridding the soybean of bacterioses physical methods of
treating the planting seed are of definite interest. These methods have
been under recent study end have still found no noticeable application.
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Physical methcds of ridding soybean seed of bacteriosis inciters
are to the point because these bacteria get into the seed vhere it is
impossible to destroy them completely by chemical agerts.

T

Of the physical egents for treating soybean seed wltrehizh
frequencies, electric current, ard ultrasound have been applied. Experi-
ments were conducted on plantings of soybean variety 9186 belonging to
the Department of Seed Culture of the All-Union Scientific Research
Institute of 041l and Volatile Ci1 Creps (Kresnodar).

Irradiation of Seed with Ultrahigh Frequencies. Seed affected by
bacteriosis inciters was irradiated on a 30 Mc IGE-3B oscillator at
3000 v.




At the tested UHF irradiation exposures and post-irradiation sced
temperature the geminating power of the seed vas mot a: a rulc decreased.

Ultrahigh frequency irradiation had a specific eifect on the
pacteriosis inciters. Thus, the activity of the incitirg egent of
cotyledon bacteriosis was stimulated thereby, and in this connection
the injury to the soybean by this form of bacteriosis increased. On
the contrary the effect of irradiation on fine sngular leaf spot was
drastically depressing, and the result was a decrease in the appearance
of the external signs of this leaf bacteriosis. It is probeble that
with furtner experimentation it will be possible to discover conditions
which vill be of practical importance.

Table . Bacteriosis Affection of Plants Grown from UHF-
Irradiated Seeds of the Soybean

l 3)  .LLgicTe XBOpHX
2580 HH (B 9
E -
/) Bapiantu nocaiay ;Cﬁz::;;b @ . )npiénmo
i 6axTepioson, KYTatTow
| civ'gaoneil + nassgiceri-
| ctio ancts
i . I
é) Onpouimosauna nperarox 80 cex; crpyx xepcm*
0,02; auoanunii—0,8; Tenneparypa 41‘ 238 759 25
7) Te %, aae oTpyMm Mepewi 0,025; anozuuit — 075 :
Temneparypa 51°. . 135 | 133 0.0
$) Te x, ane cipym sxcpem 000 aHonHm‘i 07 Tes- .
nepatypa61®*. . . . ... .. .. : 1.4 100,0 : 00
¥) Tnpoxinwosanua nporarom 180 cex., crpys uepc- -1
#i—0,06; auoaunii—037; remneparypa 32° . 26,2 76,1 45
/0) Te x, ane cTpyM mepexi — 0,02; avopunit — 078
sempeparypa 81°. . . . . . . 2.4 75.0 0,0
n Onpom-uo"alma nporsron 20 rek.; c'pw xepem
U052 anoanuii--0,6; Temi.saTypa 60° . . . .| 161 85.2 37
/2) Hacinug e onposmimosaanr (kourposs) .. . . . 23.4° 55,1 35,1

/3) = loabosa CXOXiCTb HacCitiu npn oALOPivHOMY 36epiranni 3Hax0AnTHCA B MeXax 7085,

Legend: (1) Experimental modification; (2) Seed germinating
pover; {(3) Percentage of diseased plants; (4) Cotyledon
bacteriosis; (5) Fine anguler leaf spot; (6) Irradiated
for 80 sec, grid current 0.02, anode current 0.8,
temperature 41°; (7) Same, but grid current 0.025, anode
current 0.75, temperature 51°; (8) Same, but grid current
0.03, anode current 0.7, temperature 61°; (9) Irradiated
for 180 sec, grid current 0.06, anode cuxrent 0.37,
temperature 32°; (1G) Same, but grid current 0.02, anode
current 0.78, temperature 81°; (11) Irradiated for 20
sec, grid current 0.32, anode current 0.6, temperature
60°; (12) Seed not irradiated (control); (13)*F1eld ger-
minating vover of seed kevt a year is within 70%.
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Eleciric Current Treatment of Sced. Soybean seed vas treated
with a high-tension electric cvrrent in the /Jdl-Union Scisntific Research
Institute of Arricuvliural Electrification.

it vras ascertained that the higher the ‘soltage of the elzctric
current and the longer the exposure of the seed to treatment, the more
effectively it was disinfected from the bacteriosis inciter {Table 2).
There was no decrease in seed germinating power in all the experimental
modifications as campared to the control.

Table 2. Cotyledon Bacteriosis Affection of Soybean Plants
Grown fram Seed Treated with Electric Current

4 izteucsm
Kizsxicts y
1) Bapiantu aocainy xmopux | BlETE Ypa-
pocH SHEeHHA
{3 %)
#) Hacinna e o6pcéanan (KOHTPOAb) . + o o v v o v o - . 22,1 3.9
%) Hacinua o6pobaain eaexTpHyHHM CTIPYMOM 2 xemj2; excrno-
* IR 30 CeR. . . v it e e e e e e e e e e . 12,8 34
&) Te x, axe excnoaunia 120 cex. . . . 10,3 26
7 Haclnun odpoﬁman enexrpnnxuu c-rpyuou 4 mm[z cxcno- .
auuin 30 cex. . . . .. .. se e 8.6 20

Iegend: (1) Experimental modificaticn; (2) Number of
diseased plants; {3) Percentage of affection;
(4) Untreated seed (controi): (5) Seed treated
for 30 sec with electric current of 2 ku-hr;
{6) Same, but for 120 sec; (T) Seed treated for
30 sec with eiectric current of 4 kw-hr.

Ultrasound Treatment of Seed. Soybean seed was subjected to the
action of ultrasound in an UZG-1.5 ultrasound apparatus at 2i.3 Mc.

It turned out that plants grown from this seed were considerably
less affected by all forms of bacteriosis than were the controls. It was
moreover demonstrated that the longer tle ultrasound ar’=l on the seed,
the less the plants that grew therefrom were affected by secterioses.
Ultrasound treatment of the seed was not observed to lower its germinating
pover. .




Table 3. Bacteriosis Affection of Soybean Plants Groun
from Ultrasound-Treated Seed.

) Kiankicty ypawenux pocamu a %,
3 r «
1Y Baplanty jocaiay 6§xrcpioaou! x)yracro:o lgmauo-éy.
cla'ntoael | TARMHCTI- | PO nasMu- «
it c10 aucin cricTio
6y Hacluug He oSpoGasain (xonurposs) . . . .. 30,8 73,2 80,2
7) Te &, aac HaciHHR BHXOYYB2IK Yy 30Xl H2 npo-
2L BT § - 276 ' 73.8 89,7
$) Haciniia o6poSanan yasTpasByKkoN, excnoinuls !
I < T 2L7 63,5 £6.7
¥ Te %, aae nporaron 10 x8, . . . . ... .. 215 45,5 68.5
/#)Te %, aze nporarom 15 x2 .. . . .. ... l 16,5 40,4 60,3

Legend: (1) Experimental modification; (2) Percentage of
affected plants; (3) Cotyledon bacteriosis;
(4) Angilar leaf spot; (5) Rusty-browm spot;
(6) Untreated seed (control); (7) Same, but
seed soaked in water for 15 min; (8) Seed exposed
to ultrasound for 5 min; (9) Seed exposed to .
ultrasound for 10 min; (10) Seed exposed to
ultrasound for 15 min.

_Therefore treaiment of soybean seed with UHF, electric current,
and ultrasound helips “o disinfect it.

In same experimental modifications a positive effect of these
Physical ageats on soybean seed germinating power is observed along
with their disinfecting scticn.

Study of the possible use of physical agents for fighting plant
bacteriosis inciters must e continued and troadened.

All-Union Iastitute of 01l and Volatile 0il Crcps (Krasrodar)
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