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Abstr*ct
Due to the high temperature tbmrecl rvhen the rvheat-liee field rvas coverecl rvith the pciyethylene

lllgr lbr 70 days in tire summer ancl solariared, rvilt fungi and same beneficial ftingi rvere killed in

the soil. Tlen n:ustarcl plants planted until September 5 and crushed them until the first trost in

aunrrnn (Ngvernber r:-:bl. it *as tbund that the microbiological activity of the soil increases and its

fiingi static prerperties are elevated. In eally spring, it rvas.obsen'ed that the thickness of the tield

str-eirgtir n,*, nruintoined anel flie incidence of x'ilt disease of plants nas sharply reduced' resulting tn

increased yieids.

II{TRODI-]CTIO}g
protectiol of cotton crops tiour disease epiphyroties is an important problem presen'ing the

yield ald iiber Eialiry of this most val*abie inclnstrial crop. tinder the conditions of global climafe

.lruog* on plalis, geneiic changes occur, rvhich lead to the emergence ol new lnore aggressive

,p..i!, ancllaces oftpathogenic microarganisms (Tan' 1975; Marupov" 2003: 2013)'

For example. the neu, F. oxysporurn race. which appeared in Australia durin-s the 1992-1993

grorving ,*uroo. can be attributert. It spread very quickly in this countryo causing extensive damage

to the cotton crop.
I' 2000. fan:rers i1the sfate oiCalifomia imported industrial eotton seeels fiom Australia for

Iivestock f-eed. Due to untimely analysis and detection of the pathogen on impofied seeds" tlte *tr:sl

clangerous tourlh race of tire pathogen Fusarium rvilt of cottoR rvas introduced' Clotton grorving in

rtre irates ol Calilornia ancl Louisiana. USA. is curently severely aft-ected by this disease'

According to R. Stipanovic (3002i, A. Bell (2003) the ecosomic hann to Clalifurnia alone

from the disease in 2002 \tas more than I-iS 5 100 milliol.
l* L'izbekistan. in the rniddle of the twentieth century" rnedium*fiber varieties of cotton ll'ere

alfegeci b]' ivilt. only caused b-v the pathogenic fuugrus \ierticilltundahliae Klebalur. and fine-fiber

varieties iusariumoiysporurnf. sp. Vasinfectnm tAtk.), And by the end of the sarne century.

nediurn ijber varieti*r of cofion began to be at'fected b-v both the tjfst and tire second pathogen

tllilpulatova. I97-1: llampor'. I99-1)"

It shr1gltj be especially roted that in recent years in Bukhara and neighboring regions. during

the period gl appearar:ce of 2-;l true colton leaves, plants are strongly inlected rvitlt the nerv

parh6-een of Fuiariggr u,ilt. the fungus Fusariumverticillioides (Sacc.) Nirenberg {S}n: F'

moniifonne). rvhich leads not to rviltinglas usual), but to drling out {death) of .vcung cotton plafis.

causing great econotnic hann to thrms (Mampov. 2008: 2013)'

T1us. currently under the conditioni of Uzbekistan cultivated varieties r:f cotton of the

species Gr:ss.vpiunhiisutunr L. are alfected by tlrree t,vpes of the causative agenl of $'ilt b1' the

patlogelic flgrgi \''erticillumelahliae Klebalur. Frnaduutosl'sponutf. sp. \:asinfecttlrtl (Atk')

Sn-vOeret. Hansen ancl Fusariulu verticillioicles (Sacc.) Nirenberg (Mantpor'- :0131'

The possitrilit,v of a repetition of rvilt epiphltoties on cotton. rvhich arose in the 60s and 70s of the

last cenntry. is not excluded.
Tire calsative agent of s,i.lt is constantiy accumulating in tlie soil, and not the use of

scientitrcall.v grounded anti-s,ilt crop rotation in farms only contributes to the defeat of nerv

varieties erf cotton. due to the higir adaptive ability of pathogens lo nelv zoned varieties' The spread
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olhighiy vintlent and ilggessive forms of pathogens. n.hich consrantly accumulate in the soil tilring
the contrmrous cultivation oi the same catton variefy. nlso contributei to the grog,th of rvilt damage
to varieties.

Therefore. alang $'ith the development of nerv lines ancl varieties of cotton that are lighl.v
tolerant to this disease. tlie desintction of inl'ectious prirnordia of the causative agent of tvilt iri the
soil by $leans of ne*' agrotechnical anii-rvilt measures has been and rcrnains tire main deterenr
rnethod of hamrlulness of wilt.

The higli efficiency of soil soladzation in the light againsr soil pathogens of cofton,
vegetables and other crops has been proven by Isr-aeli and funerican sr.:ientists (Kenneth li. and .I.
Katan {eds'). i972: Grinstein. A, and J, Katan. 1979; Katan, J. anet J" E. De\ray {ecls.}. l99l:
Garnliel. A. and Katan. J. (eds.). 2An). As the authors point out. rvhen usin,e filprs with a size *f
0'038-0'050 mnr. rhe soi.l ternperature at a depth ol5-10 cm reaches 42-j50{: anil at a 6epth of 45
cm 32-370{'. When usilg black ald double layers of white filurs. the soil ferrperanu.e rises.
As trrointed out lry N.S. lvfirpulatov tI973l. mainly soil pathogens are fogncl in the rhizospirere of
cotton rools at a depth oi 5-25 cm. fhe favorable sail ternper"arure lbr the developnieli 6f rvilt
patirogens is 2.1-280C. aver,100C is deshuctive.
In Uzbekistan' sail salarization in tiie fight against cotfon wilr has not been sfirclied befbre.

Research methoclology. Experime*fs on this prnbleru \vere carried out in 201-i-2017 on
meadorv-alluvial soils. on a naturally heavily contaminated fielct of a t'a1n namecl alter I.
"Kulkhatib" of the Vobkent disrrict of the Bukhara region.

Fig.1. Solarization of the experimental site

ry,**14' ,-<,,.-:t@ri
Figure 2. \regetating must:rrrl after solarization
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After harvesting rvheat frr gr*in. the experimental plot lvas prepared for sowing aecording to
the generally accepted method on the fann (July 1l). Then, accordiag to the variarlts of the
experi.ment, the plots lvere coveted with a polyethylene film of 0.05 microseconds in size (July I7).
After 48 days. i.e. On September 4. the film was rernoved from the experimental plots. Accnrding to
the variants of the experirnent, the sowing of mustard was carried ou: (september 5) according to
the recommendation of A. Manrpov {1988}.

The experiment r,las c*r:ied out in 4-fold repetifion.
lvlicrobiological analyzes of the soil were CarrieA out after harvesting wheat {Ju}y I l) before

sclarization and after solarization of the soil (September 4) before sowing mustard ir Z0l5 and ?016
in the period betore sowing and during the ripening of cotton, according to the generally accepted
method of Iimiting dilutions according to S.F" Lazarev {t963).

" The growing musf*rd was fed with nitrogen at a rate of 50 kg / ha. During the growing
season. the plants were watered.3 times. When the plant heigtrt reached 1.0 m, their phytomass was
crushed and plowed into the soil to a depth af 40 em (November 10i. When plorving the mustard
phytomass. 7Uo/o of phosphorus and 50% of potassium were added lrom the annual rate of cotton
fe*ilization {Marupov, I 9S8).

Fig.-3. Shreddi*g mustard rvith KIR-1,5.
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Fig-4. Flavoring the choppetl mustard mass.
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In 2016. the cottou variet-v Bukhara-I0 was sown al lhe optim*l tine for the famer.

Discussion of resenrch results. Table L shorvs the data of n:icrcrhiolagical soil analysis aftel
wheat han'esting ancl after soil salarization (2015). From the dcta in Table I, it can be seen thar after
iran'esfing rt'heat {.luly I I ), the total number of fungi is 9.0 thousand pieces. bacteria - 4?.A thousand
pieces and actinonycetes - 100.0 thousand pieces per I g abs. dry soil.

In the same r,ariant (September 4). an increase in the total number of microorganisms is
noted. due to the enrichment of the erable soil layer with root and harvest residues of wheat. The
total nrunber of fungi is 11.7 thousand pieces. bacteria - I16.0 thousand pieces ancl actinomJ*ceres -
92.7 thousand pieces per I g atrs. dry soil.

Under cotton. these indicators were. respectively. by the types of rnicroorganisurs 10.0; 76.0
and 92.5 tirousand pieces in lg abs. dry soil.

In the variant rvhere soil solarization rvas caried out. the total number of microorganisms
sharply declined and their number was: fungus - 2.0 thousand pieces. bacteria - 50.5 thousand pieces
and airtinomycetes - 7 |.5 thousand pieces per I g abs. dr.v soil.

Isol*tion of fun--ei of the genus Fusarium from tbe soil rvas not observed. Thennophilic fiingi
of the genus Aspergillus predorninated.

As A.S. Letov {1934)l P.N. Gclovin (1953); A.L Solovyov i1955); }i.S. }lirpularova (1973\
and A. Marupor' (1975; 1993) nrot, mainly rvilted pathogens are found at a depth of 10-25 cm. At
temperatures above 300 C, tliey die.

Table 1

tso micl'obiological soil analvsis. 20I
nln Wholesale options Fungi ot]

Czapek
Bacteria on MPA Actenornycitis trll

CAS
After hanestirg rrheat (11 Julv)
lYheat 9.0 42.4 100.0
After solarization of the soil (September {)
Cotton plant over cottorl
plant

10,0 76.0 ols
,l

Wheat lt 1
L L.I l16.0 c)) 1

-1 Wheat.solarization 2.4 -s0.5

Resul

Our research shorved that the temperature of the soil at a depth of t0--10 em rvith solarizatior:
averages ;12.410C to 6t.750C. rvhich is faral for the causative agent ol q'ilt. This explains the
absence of Fusariuntsp rvilt pathogen isolation from the soil in pure culfure against the back_sround
oi solarization.

Despite a si-enificaut decrease in the number of bacteria tiam 116.0 to 50.5 thousand pieces
per I g erf abs. elry soil. aillong them there are many colonies with antagonistic activity against the
ftngus Fnsadum. There rvas also a decrease in the total number of actinomycetes.

Apparently, the high temperature and hur:ridiry of the soil. created under the film, inhibit the
total number of microorganisms, especially fun_ei.

Tlfs pattern shorvs the need to replenish the arable soil horizon rvith the necessar)'organic
materials to restore tire useful natural microbiological potential of the soil after solarizarion.

For this purpose. we sorved mustard on Septernber 5. after han esting the fikn used to
solarize the soil.

Harvest of phytomass of murtarcl before plorving under the plorv.
The plant density belbre plt'ru,ing rvas -J10.0 thousand r'unit perhectare. Th.e average heigitt

of Lhe stetus rvas 95.0-100.0 crn. In total, 532.0 eentners I ha rvere ploq'ed under the fall of the greerl
mass of mustard together rvith the rocts.
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b 24ft. against tire background prepared in 2015. corton ol the Bukha:a-I0 varierli was
sol\in.

tr{icrobiological soil aralysis rhia
Data from microbii:rlogical anslyses of soil in 2016 and 20t7 at tbe tinre before sowing and

during the ripening pedod of cottoc. aie presented in Table 2. From the data in rhe table it can be
seen that rn 2AL6, rvith a n:onoculture of cotton. the total number oi nrushrocn:s befare sowing
cotton amounfed ta 7.75 titousand pieces, and growing during the growing season of plants. it
reached li,0 ihousand pieces in I gr. abs. dry soil. The nuiilber of bacteda rvas 65.0 and 1,1.3
actinomycetes in 1 g of abs. dry soil.

The data obtained in 2017 in tliis vadant shorv th*t there is no big difference in tire
developnent of tlte tolal number of microorganisms in courparison r.vith 20l6.

In the variant *'heat + cotlon, it is noted that in 2017 the development of the totai nn:rber ol
microorganisms is sornewh*t more active in comparison rvith 2016. We believe that this is due to
the tindng of decomposition of plant residues of wheat.

ln the variant rvheat + solarization + cotton, the araount of mushroorns did not exceed ?.0
pcs per I g. abs. dry soil. Apparently solarization had a detrimental effect cn the development of
fungi. In 2017. there was an increase in the tctal number of microorganisms. rvhich recovered
during the ercwing season of colton.

In rbe variant wheat - solarization + mustard for green manure + cotton, t}:e rapid
development of ftrngi rvas noted in the period before tlie sorving of cotton and decreased by alnost
50.0% clurilg the period ol cotton ripening, In our opinion. this is due to the active parlicip*rion of
fle soil microllora in the decomposition of the phy'fornass of mustard plow'ed under tlie plou' in the
spring. and by the rnaturation of cotton, due to the absetce of easily mobilized orsanic material. the
activity of microorganisms slig.htly decreased.

The toral number of microorganisms tJi?li"os. dry soil. Bukhara region, Vctrkent

Bukha l0 rh
district, farm "Kulkhafib".

l-?-

I

I

Research
optiolls

Year
Fungi ou
Czapek, thous.

Bacteria on PA. thous. Actino:nycet
es per CAS,
mln.

beibre
sorvin

a

into
ripenin
C'

beibre sorving into
ripenin
g

befb

sowi
no

rnto
rinerr'i

ng

I
Cotton pla*t
over cotton
Plant

2016 7.75 15.0 65.0 -30.0 14.3 8.1,0
2At7 8.0 175 94.0 16.25 lio 150.2

2

lYheat +
c0tton

2016 6.75 14,0 57.5 70.0 t{.9 I l,l
20t7 t 8"0 3.75 99.7 t4.75 o') 139.0

1
_')

Wheat.
solarization +
cotton

2016 1.0 2"0 60.0 10.0 10.8 7.4

2AL7 1,1.25 10.25 188,5 8.25 9.75 191.5

4
Wheat,
solarization,

€reen manure
mustaid +
cottoll

2016 13.2,s 7.0 16,5.0 264.4 19. I 96.4
?0t7 10.75 t6 ?{ 204.0 R7i i )i 130.0
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The developmetrt of bacteria and actinornycetes aiso intensively took place in lhe v{iyt
where a large *mount cf organic materiel was plowed in, where bacteria amounted tc 265'0

thousand pieces. and actinomycetes - 19.125 million pieces per I g abs. dry soi1. Antagonistic forms

predominated among bacteria, r.vhich skongly suppressed the growth of the pathagen in pure

culture.
Table 3" presents the data for 2016 and 201? on the isolation of vmious fypes of dominant

soil fungi into a pure cultr:re. The tabular d*ta show that u'ith a monoculture of cotton, the total

sumber of mushrooms is ?.?5 thousand pieces in t g of abs. dry soil' A$ong the isolated fungi rvere

dorninated by such fungi as Aspergrllus, Penicillium and Fusarium. Isolation of fungi from the

genus Trichoderma is not cbservid. in thevadant wheat * cotton with * total amount of fi*rgi in lgr

*bs. dry soil ?.75 thousand units, Aspergillus was 3.0 thousand unitsn Penicillium 0.?5 *nd Fusarium

0.75 thousand units. in lg abs. dry soil.
tn 2016, in the v&ant wheatn solarizatian, mustard for green mallure + coffcn before scwiag

cotton, there is a-rapid development of irngi, especially ircm-the genus Aspergitlus 8.25 thousand

pcs. I g abs. ary soil. Fungi from the g*o.rr f*i.illium amounted to 1.75 &ousand pieces I g abs'

elry soii. This variant had a disastrous iff**t on the development oi irngi from the genus Fusarium'

It was noted that the isolation of fungi from the genus Triihoderma in the amount of 0.25 thor:sand

pieces in t g of abs. dry soil. ALnost the same consistency is abserved. in 2!17 .

It should be especially notgd that durhg the period of cofton ripening a decrease in the total

number of fungi is observed, hcwever, the aumber of flrngi *om tha.genus T*choderma increases

shaqply and rea?hes 3.0 thousand pieces per I g abs. dry soil. ns you know, among the fungi of the

genus Trichodenna, there are many strains that are antagonists of soil pathogens'

Fig. 5. Fungal strains of the genus Trichoderma isolttetl from the variant solarization *
soil sideratlon.
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Table 3
The amount of fungi in 1 g of abs. tIry soil, thous.

Bukharl region, Vobkent elistrict, fa rm " Ku lkha fib ", Bukha ra -l Ova riety

$
htl of
&ngiRe-<earc& optioas Yean

aruong fterr

A$?s

git&rs

Feniciniun Fusari*m Td&dem* Mumr Ilpw*

bdresor !tg

I

Cdto* plaat o":*r 1016 1"75 1 "!{ 1.;5 1,1 0.0 0,0 0.:5

cdlm planl :0r g.0 0.) t'!( 0.0 0.0 *.0 0.15

,.

litat:cotlorr :016 6,?5

t0t? 18,0

Wlqt $ladzatioa ' ;016 :,0

cdtm foil

3.0 0,15

17.25 0,?J

1,]5 0,0

u. il
0.0

0.0

0,0

0,0

0,0

0,0

0.5

u.)

0,s

13-5 0.;5 0.0 0.0 0.0 0.0

ll1al pladzatim, 1016 tt\ l r< l'{ 0.0 nr{ 0.:5 :.-5
gner neilur€ $usar0 -;it
* $rten

rry*iog

Cdto* plalt over ccffor plut

t0.;5

:016 1i,0

?.0 J.> inr<
1

I s.o*

0"0 s.0 0.0

6.0 -i"u 0"0 0.0 1.0

rnt:
i. l) 3.?5 00 UU 0.0 00 0.0

J

\Tbert + cotlo8

\l*eal solarizsfhr - mttcr

xt6 t{.0 ].u i.0 1.0* 0.0 ,|.U 1.0

rn l'
l0r6

3,75 0.0

0,0 1.0

0,0

0.0

0.0 0,0

1,0 0.0

0,0

0.0

?017 10.:t tI1 0.0 0.0 9.7J 0.0 0.0

s'lea! sol+d:rtias, $e$ ma*$n mustrd .
cStm

t0l6 '1fr 1n 10 nn i Il 0,0 0.0

l0t: 16"25 1i.:i nr{ 0.0 uil 0.0 0.0

In the variant rvheat + cotton -r solarization, the suppressing eflect of solarization is olrsen'ed far *ll
fungi, except for thennophilic fun,ei of the genus Aspergillus.

It also per:riciously influencecl the developurent of patliogenic fungi ficnt the genus Fusaduut.
sirnultaneously with solarization ancl green $ranure rvith the phyomass of mustard.
We have identified tluee ilngi ol the genus Trichoderm*, different in terms of cultural and
molphological characteristics, from the variant solarization. green manure + cottorl. which are of
great theoretical and practical interest in the development of a biological method for combating soil
pathogens (Fig. 5).

Thus. solarization of the alable horizon of a cotton i'ield, followed by green manure unclel the
plorv, completely inhitrits the development of the causative agent of wilt. the firngrs Fusarium.
Endclunent of the soil with easily rnobilized ph1'tomass of mustard inc.re*ses the fungistatic activiry
of the soil. due to an increase in the number of mycolyic bacteria and natural antagonist fungi,
especially fi'om the genus Triciroderma. As a result. there is a sharp decrease in the incidence of
cotton rvilt, a decrease in hannful toxic substa*ces of pathagens thet negatively allect,voung plants
and the presen'ation of the number of plants.

Harmfulness of the rvilt on the riensity of plant standing.
Our long-term research ia the Bukhara region has shosn that u'hen cotton is sick s'ith n'ilt at an
earl-v stage of its development. the plants die, while the number ol plants in the field is lost, This
leads to the obsolesceoce of crops and, ultimately, the yield of cotton sharply decreases.
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Fig.6.Sickcottanwiltintheearl.vstag€0frlevelopment.

Table 4 sho*,s ciata.n the hannhrlness of \vilt on the deasity of standing of cotton crops' Fron the

data in Table 4. it can be seen that rvitit a moooculture oi c0*0n iri 2016. the plant densiry per i

lrectare \l,as 5?.0-thousand pieces ,,ha aucl in 2017 - 67.3 thousand pieces i ha. Almost sirnilar results

rvere obtaineci irr the rr'lteat * cottoll variant'

In the variant rvheat. solarization - cottoll, the saved number of planis was 18'5 thousand pieces ' lra

in l0l6 aucl 8,7 tltousand pieces,'ha in 2017'

Tire inclusion of mustarcl for green rnanilre in this option clrarnatically increasecl the preselved

number of pianrs. ancl in 20lk and 2017 it autottntecl to 29'5 and 33'l thousand units ' ha'

fespecti\:ely. The presen ation of a larga nlmber of plauts in this variant in the Year of action and

zrfteretl-ect is due to the high anti-r'itt etficienci' otiue joint application of sail soiarizatiot *'itl:

green :rranurc under the Plo't-v'

Trrble;l
Ilarmfulness of rvilt on the number of plants' pcs'

Bukhara r*goo! \:obkent tlistricf, f*rm "Kulkhatib", Bukhara-l0 variety'

j\s

ls

Researcli optiotl Years Number of Plants.
thousandlirectare

Preserved uunrber

of plants. tltous'llta

10 july I 0 jttli'

I
Cotton plant over cotton
plant

l0r6 57.0

20t7 (\l <

1

\\'heat : cotton l0r6 56.5 -0.5

zalT 70.2 lo

1

l\rheat. solarizatian +

cotton
20r6 85,5 ?s5

2011 76.4 6./

.,,-,
Wireat, solarization,
green manure ntustard *
cotton

2016 86.5
roi

2t)t7 90.4 -:J. r
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Dyxamics cf rlevelopmenf of wilt in cotton. Data tbr 2016 anel 2Afi af the dl.naruics of the
development of wilt on cotton plants of the Bukhara-I0 variety are presentecl in Table 5. Tabular
data show that in 2016. in the variant of cotton monoculfiil€ t'ith 2-4 true plant leaves" plaflts
aftbcted by rvilt make up 35.091o (the number plants 57.0 thousancl pieces I h*).
It should be nofed that precise soli'ing r.vas camied .)ut at the rate of 90-100 thous*ncl pcs ,'ha. The
loss of the number of plants irom wilt is almost 50.0%. In budding and m*furation. the percentage
of diseased plants increasecl by 8.0% and 15.0%. respectively. During the periocl of cotfon ripening
(.Septer:rber l7). diseased plants accounted for 58.0?o in renls of exter*al sFnproms anet 61,0% in
lenns of lvood tissue necrosis. Dried pla*ts from the disease rvere not noted.
Alu:ost sirnilar results were obtained in the wheat * cotton vadant, rvhere as of July 17 the number
of plants was 56.5 thousand pcs I ha. Plants *'ith wilt during the period of cotton ripening accounred
far 42.7oia in tenns of extemal sylptoms and11.29/o in terms of *'ood tissue necrcsis,
ir1 201?, in all variants, therc was a decrease in the number of plants aifected by rvilt and an increase
in the number of plants per hectare. In tlie variants of solarization, plants afl-ectecl bv u.ilt cluring lhe
period of cotton rtpening accounted for 8.5?o in 2016 lbr exterual symptoms. 9.Ag'o for rvood tissue
necrosis, 17.5oia *nd ?2.5e/o in2}fi . respectivelv.

TableS
Dynamics of rleveloprnent of wilt in cotton.

Bukhara region, \iobkent tlistrict, farm "Kulkh:rtib", Bukhara-L0 r'ariefr.
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Fig' 7' conditiqn of cotton after wheat {control}.Fig.8. corrlition of rottou after }rbent + solayizatiol + greer

The biological etl'rciency of solarization in the fight against wilr rvas s5.396 i.n the year of a*ion and17.6% in the year of aftereffect.
Tire best results were. obtai.ned in suppressirlg rvilt and presen,ing fhe nunrber of plants per I hectarein tle option of sblarization, mustari fo, gr.en manure.
In ?016' during the period af 2-1 true leives of cotto*. diseaseel plants accounted far 2.09r*. cl'ringthe ripening of cotfon, by extemal syrnptorns, they rvere 3.?59,o and by necrosis of rvood tissues"1"?504, rvith a plant density of g6.5%. ' -'--- -i

In ?017. these indicafors were 4.5a/o, tz.3% and !"7.7ya,respecti\rely.
The plant density per l hectare was 90.4 thousand units.
In tliis variant. the higllest biological efficiency was obtainecl from the use af anti-lbrce neasures.
l4.4ah in the year of action and 63.2o/o in the year of afterefTect.
Thus' the artificially.created high temperature in the arable horizon during solarizarion destroyed rhecausative agent of lvilt.
The cornbined elYect of solarization and green manure r.vith the ph1'tcrnass of mustard inereased theftlngistatic activify of the soil, activated lhe action of niycological bacteria and t1e role of naturalfonns (Bukhara popularion)-of antagonistic fuiigi of ile ge$us Trichoclerma on rhe pathogenFusadun' AII this combined iecl ro u d'.creur* in tiie incidence of catton u,ilt and cantributed to tJreconsenation of the anuDber of plants' The cotton plant. almost in a healthy state. has accumulateclthe elements of the fruit and has matured.

5.7. Biological yielel of raw cotton.
Table 6 presents data on^the biological yield of the Bukhara-I0 variety. These tables shorv tliat in2016' in a monoculrure of cotton icontroil rvith a ptanr *ensity of 57.0 fhousanclpcs I ira. rhe yield olraw collon was 28'0 c I ha. In 2017, these inclicators were 67.3%and 28.7 c ,,ha.'respectrvely.Alniost similar rcsnlts rvere obtained in the cultivation of cofton after r.r,heat in femrs of planr de'sir,v.'and Yield.
In 2016' ivith the cultivation of cottcn after solarization with a plant density of g5.5 tirousancl pcs rhu' 

'l]t- lioJogical yield amounted to 4:7 .4 c I ha. In f0lr. there was a desrcase in planr elensity. ancl itrvas 77.5 thousard units I ha. the biological yield *,as 46.1 c I lia.
Itt 2016 a[d 20i7' the largest amouniof piant densiry; prcserved in the varianr solarization -mustard for green ulanure 96.5 and 90.4 thousand pci I ha. and the biological yielct rvas 66.g and55.7 c lha, respectively.
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Table 6

Biologicnl cotton crop
Fukhara region' Yobkent tlistrict, farm "Kulkhatib*', Bukhar:r-10 variety

.\_rr19 Researcl opticts
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46. I

6.&

+l ?.J

-3$.8

2AL7 't9.5 :1" .

('oNCLt-SION.
Thgs. it was found that dgrilg soil solarization. tlie causative agent of wilt, the tungus Fusariumsp,

is eraclicated i1 tlie arable horizon, along rvith it. other beneticial soil microorganisns are destrolied'

Sideration of the soi.l after solarization restores the narural microbiological potential of the soil and

increases irs flingistatic activity. All this together reduces the incidence of wilt plants ai an e{}l'ly

stage of their clevetopnlent, pfeser-v'es the nunber of plants aod increases the cotton yield'

PR,I.CTICAL OFFER FOR FARINRS.
We recourmend to carry out solarization on the fields infected with wilt $'ith a coating of the soil

lvith a polyethylene illm of 0.05 pm after han'esting wheat grown aiter cotkrn. then cultivating

lnust{}rd foi green m&nure in the fall. follorved by plou'ing its phytoruass under the plon'.

REFERETCE;
l. Tar. C. Fundamenlals of plant pathology - Moscon' 1975. - 265p "
2. Manrpov A. Envirorunentally friendly technologies for protecting cotton from verticillium lvilt in

Uzbekistan. - Tashlient" 2003 .-- Z+6 p.

3. ?Vlanrpov A.. Robert D. Stipanovic, Turamuralova G. H., Mambetnazarov A' 8.. I{ar-upova }f.
A.. Fusarium verticillioides: A New Cotton Wilt Pathogen in Lizbekistan. International Open

.Iournal of planr Disease and ParhologyVol. 1. Iio. 1. July2013" PPr 0l - 05 Available online at

http :l'acascipnb. cotrlJournals.php.
+. Robert Stipanovic. Fusarium lvilt froru Australia: U.S. Cotlon Production at Risk. 2002.

j. Bell A.A.. wheeler :VI.H., Puckhaber L.s. Frequented and chamcteristics of Fusariuut os,vspontm

isolates in Australian cotronseed imported for cattle t'eed" {jSD, ARS. College Station. TX. 2003.

6. Kenneth.lJ. ancl J. Katal {Ecls.}. 1972. Production of Healthy Plants by Therapeutic and

Other ]vlethods and their h{aintenance and Use.

T. Grinsrein. A. anct J. Karan. 1979. Diseases of Vegetable Crops. Academi:rtl. Rehovot. 61 pp

{Hebrew}. (e
8. Katan. J. ancl J.E. DeVay ds.). 1991. Soil Solarization. CRC Press" Boca Ratan,FL.267 pp.

9. Gamliel. A. and Katan. J. (Ecis.). 2012. Soil Salarization: Theory and Pmctic-e. APS Press' St

Paul. pp. 1-266.
10. Mirpulator.a N.S. Biological substantiation of agrotechnical nleasures to conbal cottotl

verticiilus rvilt. -Tashkent: Fan" 1973,271p .'

I l. fuIarupor., A. Sgbstantiation and practical use of agrotechnical and biological meaus of protectin-e

cotton linrnverticillus rvilt. -.:i Autoref.doc.diss. - Tashkent, 1993 .-- 50 p'

http :/lan na lsof rscb. ro
3269



Ansals afRS-C.8., IS$N:Iig3-6?5& Vol.35, Issil€ 3, ?0?1, pages. 3259 - 32?0
Received I 6 Februaly ?0? t ; Ac&pted 0g lvtarch ?02 t .

12. Marupov A. Recommendafions for &e cultivation of mustard in the fight against cotton wilt in
the eonditians of UzbEkistan. - Tashkeat l9gg.4 p.
13. Iazarev s.n. 'Methods of agrocheTcut, agrophysieal and micrabiotogical research in irrigated
cotton areas." Microbialogical studias of soils. - Tasbken! 1963.
14. Letov A.S- Ecology of germination of microsclerotia Verticilliumdabliae and the effect of
{brtilizers cn the reduction of disease, IB the book- "Brief report oa n.-i. to *e work of the All-
Union Instit*te ofPtaut protectiou for 1934 -, L., 1935.
15. Golovin P.N. Cotton Diseases, Tashkent, f qi:.
16" Soiavyova A.I. $tudy of the spe*ializatioa af verticillium *nd fusarium within the genus
gossypiun, In the book. " The results of the work of the Soprzl.IIHI for 1954 ", is$ue +" las&e*t,
1955.
17. Marupov A. Development of methods for &e elfective use of tr.ichodenn* for intermediatE and
green &anurs crops in the figbt against cotton wilt. - Authot's abstraet. Cand. diss. - Tashkest. lgij
-*22p.

i.:.i.

http ://an n alsofrscb. ra 3274


