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Effects of pr im ing, fung ic ide and b iolog ica l
trea tm en ts on on ion (A llium cep a L. ) seeds
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　　 [Abstract ]　H ealth tests w ere perfo rm ed at 10 ℃ fo r un treated on ion“W o lska”seeds, su rface sterilized

seeds, treated w ith fungicides and b io logical p reparat ions (B iozym , P romo t) , o smop rim ed and hydrop rim ed onion

seeds. T hese tests w ere also carried ou t on seeds treated w ith fungicides and b io logical p reparat ions in com bination

w ith o smo2 and hydrop rim ing. U ntreated seeds w ere infested m ain ly w ith P enicillium spp. Fungicides alone reduced

the incidence of P enicillium spp. on seeds to the large ex ten t,w hereasB iozym and P romo t did no t con tro l these fun2
gi. T he percen tage of seeds co lon ised by P enicillium spp. after hydrop rim ing w as sign ifican tly low er than that of

un treated seeds,w h ile after o smop rim ing w as sligh tly h igher. T he considerab le increase in inner infection by P eni2
cillium spp. w as observed after o smop rim ing. Among com bined treatm ents the h ighest percen tages of healthy seeds

w ere observed w hen fungicides w ere app lied during o smop rim ing o r befo re hydrop rim ing.
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In t roduct ion

O n ion (A llium cep a L. ) is one of the mo st im 2
po rtan t vegetab le crop s u t ilized in the p roduct ion

of seeds becau se of its un ique flavo r and odo r that

m ake it an excellen t food sou rce in the w o rld. How 2
ever, on ion seeds u sually have a poo r quality. V ari2
ou s seed trea tm en ts are u sed w idely to imp rove

seed quality. O u t of them , seed p rim ing, very com 2
mon and effect ive, has been devised to imp rove the

ra te and un ifo rm ity of seed germ inat ion as w ell as

seed viab ility. P rep lan t p rim ing imp rovem en ts w ere

greater in poo r seeds than in mo re vigo rou s

seeds[1 ]. T he effects of p rim ing include increasing

germ inat ion ra te; mo re un ifo rm em ergence; germ i2
nat ion under a b roader range of environm en ts; im 2
p roving seedling vigo r and grow th [2 ].

T he trea tm en t of seeds w ith m icroo rgan ism s

that are beneficia l to p lan t grow th has been the

sub ject of con siderab le invest iga t ion fo r m any

years, often w ith m ixed resu lts. M any fungi and

bacteria have been tested as seed trea tm en ts to

p rovide sho rt2term p ro tect ion again st seed ro ts and

damp ing2off fungi (Py th ium spp. ) in the so il[3 ]. In

th is funct ion, b io logica l seed trea tm en ts largely

have been effect ive becau se the pathogen s are lim 2
ited in t im e and space and the area of ho st t issue

availab le fo r infect ion is rela t ively sm all and can be

effect ively covered w ith an tagon ists[4 ]. Such m i2
croo rgan ism s have been co llect ively called b io2p ro2
tectan ts. Fungi ( T richod erm a spp. ) and bacteria

(E n terobacter and P seud om onas spp. ) have been

tested fo r th is pu rpo se. Tw o comm ercia l b io logica l

grow th p romo ters i. e. PROM O T & B IO ZYM w ere

u sed in th is experim en t. Penncozeb 80 W P w as ap2
p lied fo r t rea t ing seeds in th is experim en t. M aneb

is one of the o rgan ic su lfu r fungicides w h ich is

som etim es m ixed w ith zinc ion and resu lts in the

fo rm u la t ion s know n as zinc ion m aneb, ca lled m an2
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cozeb. T he addit ion of zinc reduces the phyto tox ici2
ty of m aneb and imp roves its fungicidal p roper2
t ies[5 ].

T he m ain ob ject ives of th is research w ere to

invest iga te the effects of p rim ing, fungicide and b i2
o logica l t rea tm en ts again st seed2bo rne fungi on

on ion seed health.

1　M ateria ls and m ethods

1. 1　Seeds

　　O n ion‘W o lska’seeds supp lied by CNO S Seed

Company in Poznan w ere u sed in the experim en t.

1. 2　Fung ic ides

Penncozeb 80 W P (a. i. 800 m gög m ancozeb) ;

A p ron 35 SD (a. i. 350 m gög m eta laxyl).

T he In st itu te of P lan t P ro tect ion in Po land

recomm ended bo th of the fungicides.

1. 3　M icrob ia l prepara tion s

Tw o m icrob ia l p repara t ion s w ere u sed fo r

t rea t ing seeds:

PROM O T —— M icrob io logica l p lan t grow th

p romo ter. It can be u sed as a seed coat ing o r by di2
rect app lica t ion to seeds at p lan t ing. It m ay also be

m ixed w ith po t t ing so il to grow seedlings in green2
hou se to p romo te p lan t grow th by increasing bene2
f icia l m icrob ia l act ivit ies in the rh izo sphere. It con2
ta in s h igh concen tra t ion of spo res selected benefi2
cia l fungi—T richod erm a kon ing ii ( 3 × 107ögram )

and T richod erm a ha rz ianum (2×107ögram ).

B IO ZYM ——B io logica l grow th facto r. Itπs a

natu ra l grow th facto r p roduced by a un ique fer2
m en tat ion p rocess. It con ta in s a group of beneficia l

m icroo rgan ism s and selects enzym e comp lexes:

1. Bacteria: A z otobacter spp. , B acillus circu2
lans, B . m eg a terium , B . subtilis, B . thu ring ensis, E s2
cherich ia spp. , P seud om onas f lou rescens, P. p u tid a

(Bacteria l coun t is no t less than 2×109ögram ) ;

2. Fungi: A sp erg illus ory z ae, Chaetom ium g lo2
bosum s, T richod erm a ham a tum , T. ha rz ianum , T.

kon ing ii, etc. (T richod erm a coun t is no t less than

2×106ögram ) ;

3. Enzym e comp lexes: P ro tease, Am ylase, Cel2
lu lase and L ipase.

Bo th m icrob io logica l p roducts w ere p roduced

by JH B IO T ECH , IN C U SA.

1. 4　O sm opr im ing

Seeds w ere p rim ed fo r 7 days in darkness a t 15

℃ by p lacing 50 seeds in 9 cm diam eter Petri d ish2
es on 4 b lo t ters mo istened w ith 5 mL of Po lyethy2
lene glyco l (PEG 8000, Sigm a Chem ical Co. ) so lu2
t ion of the o smo tic po ten t ia l of - 1. 5 M Pa. T he

Petri d ishes w ere sealed w ith Parafilm. A fter p rim 2
ing the seeds from each rep lica te w ere w ashed sep2
ara tely under the runn ing tap w ater fo r 5 m in and

nex t rin sed th ree t im es in sterile d ist illed w ater to

remove PEG. T hen, they w ere su rface dried w ith

b lo t t ing paper. A fterw ards, the seeds w ere p laced

in sem i2open Petri d ishes and dried back at 20 ℃

and 45% R. H. fo r 48 h to an equ ilib rium mo istu re

con ten t.

1. 5　Hydropr im ing

Seeds w ere p laced in 100 mL flask s and 500

ΛL of dist illed w ater per 1 g of seeds w as added.

T hen flask s w ere sealed w ith Parafilm and incubat2
ed in darkness a t 20 ℃ fo r 2 days. A fterw ards, the

seeds w ere su rface dried w ith b lo t t ing paper, p laced

in sem i2open Petri d ishes and dried back at 20 ℃

and 45 % rela t ive hum idity fo r 48 h to an equ ilib ri2
um mo istu re con ten t.

1. 6　Seed hea lth test

M yco logica l analysis w as perfo rm ed fo r the

fo llow ing 24 trea tm en ts. A bb revia t ion s w ere p laced

in the paren thesis. 200 seeds at each trea tm en t

w ere p laced on the su rface of the po ta to dex tro se

agar (PDA ) in 9 cm diam eter Petri d ishes, 10 seeds

per d ish, and then incubated at 10 ℃ in darkness

fo r 10 days. Strep tom ycine 100 Λgög w as added to

PDA. D eterm inat ion of fungi on on ion seeds w as

based on the appearance of their co lon ies and

spo ru la t ion.

1. Con tro l 1: U n trea ted seeds (C1) ;

2. Con tro l 2: Seeds su rface sterilised in 1 göL
N aOC l so lu t ion fo r 10 m in and then rin sed 3 t im es

in sterile d ist illed w ater (C2) ;

3. Fungicide trea tm en t: Seeds w ere trea ted

w ith Penncozeb 80 W P 5 gökg seed and A p ron 35

SD 1 gökg seed (F) ;

4. B iozym treatm en t: Seeds w ere trea ted w ith
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B iozym 30 gökg seed (B ) ;

5. P romo t trea tm en t: Seeds w ere trea ted w ith

P romo t 30 gökg seed (P) ;

6. O smop rim ing: Seeds w ere o smop rim ed in

the w ay described in 1. 4 (O P1) ;

7. O smop rim ing + N aOC l: A fter o smop rim ing

and drying, seeds w ere su rface sterilised in 1 göL
N aOC l so lu t ion fo r 10 m in and then rin sed 3 t im es

in sterile d ist illed w ater (O P2) ;

8. Fungicide befo re o smop rim ing: F irst ly seeds

w ere trea ted w ith Penncozeb 80 W P 5 gökg seed

and A p ron 35 SD 1 gökg seed, then o smop rim ed,

rin sed and dried (FO P1) ;

9. Fungicide du ring o smop rim ing: Penncozeb

80 W P w as added to - 1. 5 M Pa PEG so lu t ion in

concen tra t ion 5 g per 1L and A p ron 35 SD in con2
cen tra t ion 1 g per 1 L. A fter t rea tm en t, seeds w ere

w ashed and dried at 20 ℃ and 45% R. H. fo r 48 h

(FO P2) ;

10. Fungicide after o smop rim ing: A fter o smo2
p rim ing, rin sing and drying, seeds w ere trea ted

w ith Penncozeb 80 W P 5 gökg seed and A p ron 35

SD 1 gökg seed (FO P3) ;

11. B iozym befo re o smop rim ing: F irst ly seeds

w ere trea ted w ith B iozym 30 gökg seed, and then

o smop rim ed, rin sed and dried (BO P1) ;

12. B iozym du ring o smop rim ing: B iozym w as

added to the - 1. 5 M Pa PEG so lu t ion at concen2
t ra t ion 30 g per 1 L. A fter t rea tm en t, seeds w ere

w ashed and dried at 20 ℃ and 45% R. H. fo r 48 h

(BO P2) ;

13. B iozym after o smop rim ing: A fter o smo2
p rim ing, rin sing and drying, seeds w ere trea ted

w ith B iozym 30 gökg seed (BO P3) ;

14. P romo t befo re o smop rim ing: F irst ly seeds

w ere trea ted w ith P romo t 30 gökg seed, and then

o smop rim ed, rin sed and dried (PO P1) ;

15. P romo t du ring o smop rim ing: P romo t w as

added to the - 1. 5 M Pa PEG so lu t ion at concen2
t ra t ion 30 g per 1 L. A fter t rea tm en t, seeds w ere

w ashed and dried at 20 ℃ and 45% R. H. fo r 48 h

(PO P2) ;

16. P romo t after o smop rim ing: A fter o smo2
p rim ing, rin sing and drying, seeds w ere trea ted

w ith P romo t 30 gökg seed (PO P3) ;

17. H ydrop rim ing: Seeds w ere hydrop rim ed in

the w ay described in 1. 5 (H P1) ;

18. H ydrop rim ing + N aOC l: A fter hydrop rim 2
ing and drying, seeds w ere su rface sterilised in 1

göL N aOC l so lu t ion fo r 10 m in and then rin sed 3

t im es in sterile d ist illed w ater (H P2) ;

19. Fungicide befo re hydrop rim ing: F irst ly

seeds w ere trea ted w ith Penncozeb 80 W P 5 gökg

seed and A p ron 35 SD 1 gökg seed, then hy2
drop rim ed and dried (FH P1) ;

20. Fungicide after hydrop rim ing: A fter hy2
drop rim ing and drying, seeds w ere trea ted w ith

Penncozeb 80 W P 5 gökg seed and A p ron 35 SD

1 gökg seed (FH P2) ;

21. B iozym befo re hydrop rim ing: F irst ly seeds

w ere trea ted w ith B iozym 30 gökg seed, then hy2
drop rim ed and dried (BH P1) ;

22. B iozym after hydrop rim ing: A fter hy2
drop rim ing and drying, seeds w ere trea ted w ith

B iozym 30 gökg seed (BH P2) ;

23. P romo t befo re hydrop rim ing: F irst ly seeds

w ere trea ted w ith P romo t 30 gökg seed, then hy2
drop rim ed and dried (PH P1) ;

24. P romo t after hydrop rim ing: A fter hy2
drop rim ing and drying, seeds w ere trea ted w ith

P romo t 30 gökg seed (PH P2).

1. 7　Da ta ana lysis

Seed Calcu la to r (version 2. 1) softw are [6 ] w as

app lied to analyse the data. A ll sta t ist ica l resu lts

w ere evaluated by m ean s of variance analysis

(ANOVA ) fo llow ed by D uncanπs m u lt ip le range

tests.

2　R esu lts and ana lysis

In con tro l 1, the percen tage of seeds infested

w ith P en icillium spp. w as 92. 5% (F ig. 1). O ther

sap rophyt ic fungi d id no t occu r. N one of the on ion

seed2bo rne pathogen ic fungi w as detected ( T ab.

1). A fter sterilisa t ion w ith 1 göL N aOC l, i. e. in C2

trea tm en t, the incidence of P en icillium spp. w as re2
duced to 1. 5%. T he incidences of A lterna ria a lter2
na ta (F r. ) and R h iz op us n ig ricans Eh renberg w ere

2. 5% and 0. 5% respect ively. A fter sterilisa t ion
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(C2 trea tm en t) , healthy seeds w ere at h igher level (95. 5% ) compared w ith con tro l 1 (T ab. 2).

F ig. 1　 Incidence of P enicillium spp. on on ion seeds at 10 ℃

Table 1　Inc idence of m icroorgan ism s in on ion seeds %

T reatm en t A lternaria
a lterna ta

B otry tis
cinerea

C lad osp orium sp. Ep icoccum
p u rp u rascens

C1 0. 0 b 0. 0 b 0. 0 f 0. 0 b

C2 2. 5 a 0. 0 b 0. 0 f 0. 0 b

F 0. 0 b 0. 0 b 0. 0 f 0. 0 b

B 0. 0 b 0. 0 b 0. 0 f 0. 0 b

P 0. 0 b 0. 0 b 0. 0 f 0. 0 b

O P1 0. 0 b 0. 0 b 0. 0 f 0. 0 b

O P2 0. 0 b 1. 5 ab 0. 0 f 0. 0 b

FO P1 0. 0 b 0. 0 b 0. 0 f 0. 0 b

FO P2 0. 0 b 2 a 0. 0 f 0. 0 b

FO P3 0. 0 b 0. 0 b 0. 0 f 0. 0 b

BO P1 0. 0 b 0. 0 b 0. 0 f 0. 0 b

BO P2 0. 0 b 0. 0 b 0. 0 f 0. 0 b

BO P3 0. 0 b 0. 0 b 0. 0 f 0. 0 b

PO P1 0. 0 b 0. 0 b 0. 0 f 0. 0 b

PO P2 0. 0 b 0. 0 b 0. 0 f 0. 0 b

PO P3 0. 0 b 0. 0 b 0. 0 f 0. 0 b

H P1 0. 5 b 1. 0 ab 6. 5 d 0. 0 b

H P2 3. 5 a 1. 0 ab 0. 0 f 0. 0 b

FH P1 0. 0 b 0. 0 b 0. 0 f 0. 0 b

FH P2 0. 0 b 3. 0 a 0. 0 f 0. 0 b

BH P1 0. 0 b 0. 0 b 15. 0 b 0. 0 b

BH P2 0. 5 b 0. 5 ab 29. 0 a 1. 5 a

PH P1 0. 5 b 0. 0 b 5. 0 e 0. 5 b

PH P2 0. 0 b 0. 0 b 11. 0 c 0. 0 b

　　N o te: T he data show ed the percen tage of infested seeds. M eans in co lum ns fo llow ed by the sam e letters are no t sign ifican tly differen t at Α

= 0. 05 level acco rding to D uncanπs m ultip le range test. T he fo llow ing tab le is the sam e.
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　　Fungicide trea tm en t (F) w as qu ite successfu l.

Con siderab ly h igher percen tage ( 94. 5% ) of

healthy seeds than in con tro l 1 and sign if ican t ly

low er incidence of P en icillium spp. (4. 0% ) w ere

ob served (F ig. 1, T ab le 2). W hereas t rea t ing seeds

w ith B iozym and P romo t (B , P ) d id no t con tro l

P en icillium spp. H ealthy seeds w ere no t ob served.

Table 2　Inc idence of m icroorgan ism s and healthy seeds %

T reatm en t R h iz op us
n ig ricans

N on2spo ru lating
species Bacteria H ealthy

seeds

C1 0. 0 c 0. 0 b 2. 0 e 7. 5 f

C2 0. 5 c 0. 0 b 0. 0 e 95. 5 a

F 0. 5 c 0. 0 b 1. 0 e 94. 5 a

B 7. 5 ab 0. 0 b 0. 0 e 0. 0 i

P 0. 5 c 0. 0 b 1. 0 e 0. 0 i

O P1 0. 5 c 0. 0 b 0. 0 e 3. 0 gh

O P2 0. 0 c 0. 0 b 0. 0 e 13. 0 e

FO P1 0. 0 c 0. 0 b 3. 0 e 21. 5 d

FO P2 0. 0 c 0. 5 b 6. 5 d 85. 0 b

FO P3 9. 0 ab 0. 0 b 0. 0 e 1. 0 i

BO P1 15. 0 a 0. 0 b 0. 0 e 0. 0 i

BO P2 9. 0 ab 0. 0 b 0. 0 e 0. 0 i

BO P3 8. 5 ab 0. 0 b 0. 0 e 0. 0 i

PO P1 8. 0 ab 0. 0 b 0. 0 e 0. 0 i

PO P2 6. 0 b 0. 0 b 0. 0 e 0. 0 i

PO P3 10. 0 ab 0. 0 b 0. 0 e 0. 0 i

H P1 7. 0 ab 0. 0 b 64. 0 a 0. 0 i

H P2 1. 0 c 0. 5 b 45. 0 b 22. 5 d

FH P1 1. 0 c 0. 0 b 11. 0 d 84. 5 b

FH P2 0. 0 c 0. 0 b 28. 0 c 52. 0 c

BH P1 10. 0 ab 3. 0 a 22. 5 c 3. 5 fg

BH P2 0. 5 c 0. 0 b 24. 5 c 1. 5 h i

PH P1 6. 5 ab 0. 0 b 6. 5 d 0. 0 i

PH P2 9. 0 ab 0. 0 b 58. 0 a 0. 0 i

　　A fter o smop rim ing (O P1) , the incidence of

P en icillium spp. increased to 97. 0%. A sign if ican t

increase occu rred in seed infesta t ion w ith P en icilli2
um spp. (77. 0% ) after sterilisa t ion of o smop rim ed

seeds (O P2) compared w ith C2 (1. 5 % ). B otry tis

cinerea Pers. ex F r. occu rred at th is t rea tm en t a t

low level. T he percen tage of healthy seeds in O P1

sign if ican t ly decreased compared w ith C1. A con2
siderab le reduct ion in the percen tage of healthy

seeds w as ob served also after sterilisa t ion of o smo2
p rim ed seeds (O P2) compared w ith C2.

A fter hydrop rim ing, the low er incidence of

P en icillium spp. (39. 0% ) w as ob served than that

in con tro l 1. How ever, mo re fungi w ere detected:

A . a lterna ta ,B . cinerea , C lad osp orium sp. and R. n i2
g ricans. A fter sterilisa t ion of hydrop rim ed seeds

(H P2) , the incidence of P en icillium spp. w as on ly

7. 0%. T he percen tage of seeds infested w ith A . a l2
terna ta , B . cinerea and R. n ig ricans did no t d iffer

sign if ican t ly from C2. O n the o ther hand, the inci2
dence of bacteria in H P1 and H P2 sign if ican t ly in2
creased ( 64. 0% and 45. 0% respect ively ) com 2
pared w ith C1, C2,O P1 and O P2 (T ab. 2).

T reat ing seeds w ith fungicides du ring o smo2
p rim ing (FO P2) resu lted in the sign if ican t decrease

in seed infesta t ion w ith P en icillium spp. compared

w ith con tro l 1 ( C1 ) and o smop rim ing alone

(O P1). A t the sam e t im e, the percen tage of healthy

seeds con siderab ly ra ised and w as 85. 0 %. FO P3

trea tm en t w as the w o rst one from among FO P1,

FO P2 and FO P3 trea tm en ts.

In t rea tm en ts in w h ich B iozym w as com b ined

w ith o smop rim ing (BO P1, BO P2, BO P3) , the inci2
dence of P en icillium spp. w as very h igh (100% ) ,

h igher than after o smop rim ing ( 97. 0% ). T he

healthy seeds in these th ree trea tm en ts w ere no t

ob served. P romo t com b ined w ith PEG treatm en t

show ed the sam e resu lts as B iozym com b ined w ith
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PEG treatm en ts. In a ll these trea tm en ts h igher per2
cen tage of seeds infested w ith R. n ig ricans than

that in O P1 w as ob served.

Among all t rea tm en ts in w h ich fungicides and

b io logica l p repara t ion s w ere com b ined w ith hy2
drop rim ing, the fungicide trea tm en ts show ed the

best resu lts. T he incidences of P en icillium spp. in

FH P1 and FH P2 w ere 0 and 17. 0% respect ively.

T he percen tages of healthy seeds w ere 84. 5% and

52. 0% respect ively. T he differences in the inci2
dence of P en icillium spp. betw een BH P1 and BH P2

trea tm en ts w ere no t sta t ist ica lly sign if ican t. How 2
ever, the num ber of healthy seeds in BH P1 w as

h igher than tho se in BH P2 and H P1. M o re o ther

fungiw ere detected in BH P2 trea tm en t than in con2
t ro l 1 (C1) and B iozym (B ) trea tm en t: C lad osp ori2
um sp. (29. 0% ) , Ep icoccum p u rp u rascens (1. 5% ) ,

A . a lterna ta , B . cinerea and R. n ig ricans. T he inci2
dence of the th ree last fungi w as 0. 5%. T he

healthy seeds w ere no t ob served in trea tm en ts in

w h ich P romo t w as com b ined w ith hydrop rim ing.

T he difference in seed infesta t ion w ith P en icillium

spp. betw een PH P1 (88. 5% ) and PH P2 (35. 0% )

trea tm en ts w as sta t ist ica lly sign if ican t. T he num 2
ber of the bacteria in PH P2 w as the h ighest

(58. 0% ) from among all com b ined trea tm en ts that

included hydrop rim ing.

3　D iscu ssion s

T h is study show ed that the percen tage of

on ion seeds co lon ised by P en icillium spp. w as sig2
n if ican t ly low er after hydrop rim ing than that of

un trea ted seeds at 10 ℃. How ever, the percen tage

of seeds infested w ith bacteria w as increased. L i[7 ]

found that hydrop rim ing of on ion seeds at very

h igh R. H. (abou t 100% ) sign if ican t ly increased

their infesta t ion w ith P en icillium spp. , bu t th is

t rea tm en t reduced the incidence of B otry tis a llii.

T he incidence of P en icillium spp. increased af2
ter p rim ing seeds in PEG alone at 10 ℃. T h is f ind2
ing w as suppo rted by the resu lts of p reviou s re2
po rts. Zhang [8 ] found that o smop rim ing of on ion

seeds sign if ican t ly increased their infesta t ion w ith

P en icillium spp. T ylkow ska and B in iek [9 ] studied

the effect of carro t and parsley seeds condit ion ing

in PEG 6000 alone and com b ined w ith Ip rodione

andöo r T h iram on seed2bo rne fungi and seed ger2
m inat ion. A fter seed o smop rim ing, a con siderab le

increase in seed infesta t ion w ith fungi w as ob2
served. It seem s po ssib le that fungi,w h ich w ere al2
ready p resen t in the seed samp les, cou ld m u lt ip ly

and w ere dist ribu ted among the seeds du ring the

p rocedu re. L each ing of seed exudates can st im u la te

m icrob ia l act ivity. T herefo re, du ring seed soak ing

in the o smo tic so lu t ion, seed leakage cou ld con2
t ribu te to the increase of fungal p ro lifera t ion [10 ] o r

som e fungi cou ld also occu r in the o smo tic sys2
tem [11 ]. T ylkow ska and V an den Bu lk [12 ] repo rted

that in the carro t seed lo ts w ith in term edia te o r

h igh incidence levels of A lterna ria spp. , p rim ing

resu lted in sign if ican t ly h igher levels of con tam ina2
t ion. M o reover, fungi invaded inner parts of the

seeds, especia lly after PEG p rim ing. T hese findings

indica te that the level of fungal con tam inat ion of

seeds shou ld be evaluated p rio r to the select ion of

seed lo ts fo r p rim ing. H abdas et a l. [13 ] po in ted ou t

that m atricondit ion ing st im u la ted developm en t of

fungi in cucum ber, Ch ina aster and on ion seeds. In

non2endo sperm ic seeds ( cucum ber, Ch ina aster )

st rong hydro lysis of sto rage p ro tein s and lysis of

t issues of em b ryo by develop ing fungu s w ere ob2
served. In endo sperm ic seeds (on ion) the st rongest

changes such as hydro lysis of sto rage sub stances

and disin tegra t ion of t issue occu rred in seed coat

and in endo sperm.

Sterilisa t ion trea tm en t resu lted in a con sider2
ab le reduct ion of P en icillium spp. and h igher level

of healthy seeds at 10 ℃. It can be concluded that

the m ajo rity of the fungi——P en icillium spp. w ere

su rface con tam inan ts.

Tw o m icrob ia l p repara t ion s w ere u sed in the

experim en t: B iozym and P romo t. T hese p repara2
t ion s did no t con tro l P en icillium spp. w hen they

w ere app lied alone o r in com b inat ion w ith o smo2
p rim ing. B io logica l con tro l of p lan t d iseases by seed

trea tm en t w ith m icroo rgan ism s has been directed

m ain ly again st so il2bo rne o rgan ism s. Bo th fungi

and bacteria have been tested fo r th is pu rpo se. B io2
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log ica l con tro l is mo re variab le and less effect ive

than con tro l ob ta ined w ith m anufactu red pest icides

often due to the poo r eco logica l competence of the

b iocon tro l m icroo rgan ism s, i. e. the ab ility of the

o rgan ism s to su rvive and compete in natu re. T he

ab ility of such o rgan ism s to co lon ize roo t su rfaces

is know n as rh izo sphere competence and their in2
t rin sic ab ility to grow on and co lon ize seed su rfaces

is ca lled spermo sphere competence [14 ]. Seed trea t2
m en t app lica t ion s of b io logica lly act ive o rgan ism s

have been show n to be effect ive again st the fungu s

fo r con siderab le periods (12- 16 w eek s) in natu2

ra lly infested so il in som e situa t ion s, bu t in o ther

seed trea tm en ts a less effect ive m ethod than the

app lica t ion of b iocon tro l o rgan ism s as so il am end2
m en ts o r in pellet fo rm [15 ]. T he trea tm en t of seeds

w ith m icroo rgan ism s w h ich are beneficia l to p lan t

grow th o r w h ich ach ieve disease con tro l has been

the sub ject of con siderab le invest iga t ion fo r m any

years, often w ith m ixed resu lts[16 ].

T he effects of P romo t and B iozym treatm en ts

com b ined w ith o smop rim ing and hydrop rim ing on

on ion seed health have never been invest iga ted.

H ence, fu rther research is needed.
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R esearch on chao t ic characterist ics of the d isaster ra te

of crop s and its GA 2B PNN fo recast ing m odel

ZHANG J ing
(D ep artm en t of P hy sics, X iangf an U niversity , X iangf an, H ubei 441000, Ch ina)

Abstract: T he chao s theo ry is u sed to test chao t ic characterist ics of the disaster ra te of w heat ru st cer2
ta in part of H ubei p rovince. T hen the fo recast ing model is estab lished to fo recast the disaster ra te by com 2
b in ing BP2NN w ith GA. W ith recon struct ion of phase space, determ in ing the inpu t num bers and values and

the op t im ized BP algo rithm s, the disaster ra te has been successfu lly fo recasted.

Key words: w heat d isaster ra te fo recast; chao s character; recon struct ion of phase space; GA 2BPNN

model
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引发剂、杀真菌剂和生物制剂对洋葱种子的抑菌作用

卫亚红1,Do rna H 2

(1 西北农林科技大学 资源环境学院, 陕西 杨凌 712100;

2 波兹南农业大学 种子科学技术系, 波兰 波兹南 622081)

[摘　要 ]　以洋葱种子“W o lska”为材料, 研究了在 10 ℃时杀真菌剂、生物制剂、PEG 8000 和水引发单独处理及复合处

理对洋葱种子的抑菌效果。结果表明, 未处理的对照种子主要受青霉菌感染; 杀真菌剂 (单独处理) 在很大程度上可减少青霉

菌的感染率; 而生物制剂 (B iozym 生物合剂, P romo t 助长剂分别单独处理) 未能很好地控制青霉菌的感染; 水引发剂处理后,

种子青霉菌的感染率极显著地低于未处理的对照种子; 在杀真菌剂与 PEG 8000 同时处理种子和杀真菌剂先于水引发剂处理

种子的 2 种复合处理中, 可检测到高比例的未染菌种子。

[关键词 ]　洋葱种子; 引发剂; 杀真菌剂; 生物制剂
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