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　　[A bstract ]　T he effects of o smop rim ing (O P) in PEG 8000 and hydrop rim ing (H P) on on ion“W o lska”seed

germ ination w ere studied. M o reover, fungicides ( Penncozeb and A p ron ) and b io logical (B iozym , P romo t )

treatm ents on seed germ ination w ere investigated. A fter o smop rim ing at 10℃ all the T values and M GT w ere

reduced sign ifican tly compared w ith con tro l. H ydrop im ing at 10℃ gave the better resu lts than o smop rim ing. O n the

o ther hand, T values andM GT after hydrop rim ing at 20 ℃ did no t differ sign ifican tly from tho se in con tro l an O P.

Fungicide treatm ent at 10 ℃ delayed speed of germ ination. A ll the T values and M GT in fungicide treatm ent at 20

℃ did no t differ sign ifican tly from contro l. B io logical treatm ents did no t affect their speed of germ ination bo th at 10

℃ and 20 ℃. O P and H P at 10 ℃ sign ifican tly imp roved germ ination capacity (GC) compared w ith con tro l. B iozym

and P romo t treatm ents, o smop rim ing and hydrop rim ing at 20 ℃ did no t affect sign ifican tly germ ination capacity

(GC) compared w ith con tro l.
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　　O n ion (A llium cep a L. ) is one of the mo st

impo rtan t vegetab le crop s. Becau se of its un ique

flavou r and odou r, it is an excellen t food sou rce in

the w o rld. It is a lso an impo rtan t vegetab le crop in

Po land, abou t 700 thou sands ton s of on ion bu lb s

are p roduced in Po land yearly. How ever, on ion

seeds u sually have a poo r quality. V ariou 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 is very common

and effect ive, w h ich 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 [1 ]. 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[2, 3 ]. T he effects of p rim ing include increasing

germ inat ion ra te; mo re un ifo rm em ergence;

germ inat ion under a b roader range of

environm en ts; imp roving seedling vigou r and

grow th [4 ].

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 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[5 ]. 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[6 ]. 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 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[7 ]. Such

m icroo rgan ism s have been co llect ively called b io2
p ro 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.

Penncozeb 80 W P (a. i. 80% m ancozeb) w as

app lied fo r t rea t ing seeds in th is experim en t.
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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 ancozeb. T he addit ion of zinc reduces the

phyto tox icity of m aneb and imp roves its fungicidal

p ropert ies[8 ].

T he m ain goal of th is research w as to

invest iga te the effects of p rim ing and fungicide and

b io logica l t rea tm en ts on germ inat ion of on ion

seeds.

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 Pozna　w ere u sed in the experim en t.

1. 2　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

incubated 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 rium mo istu re con ten t.

1. 3　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 ishes on 4 b lo t ters mo istened w ith 5 mL of

Po lyethylene glyco l ( PEG 8000, Sigm a Chem ical

Co. ) so lu 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 ing the seeds from each rep lica te w ere

w ashed separa 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. 4　Fung ic ide trea tm en t

Seeds w ere trea ted w ith Penncozeb 80 W P (a.

i. 80% m ancozeb) 5 gökg seed and A p ron 35 SD

( a. i. 35% m etalaxyl) 1 gökg seed. Bo th of the

fungicides w ere recomm ended by the In st itu te of

P lan t P ro tect ion in Po land.

1. 5　B iolog ica l trea tm en t

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

t rea t ing seeds: B iozym and P romo t. T he fo rm er

con ta in s d ifferen t bacteria, fungi w ere m ain ly

T richod erm a spp. and enzym e comp lexes. T he

la t ter con ta in s on ly T richod erm a kon ing ii and T.

ha rz ianum . Bo th m icrob io logica l p roducts w ere

p roduced in JH B io tech, IN C U SA. O n ion seeds

w ere trea ted w ith B iozym and P romo t 30 gökg seed

respect ively.

1. 6　Seed germ ina tion

Germ inat ion tests w ere perfo rm ed acco rd ing

to the ISTA R u les[9 ]. T hey w ere conducted at 20

℃ and 10 ℃ in darkness u sing 6 rep lica tes of 50

seeds at each trea tm en t. Seeds w ere p laced in 9 cm

diam eter Petri d ishes con ta in ing 6 layers of

b lo t t ing paper w et ted w ith dist illed w ater. Seeds

w ere con sidered as germ inat ing w hen there w as a

visib le p ro tru sion th rough the seed coat.

Germ inat ing seeds w ere coun ted daily un t il no new

germ s occu rred and w ere removed daily from the

dishes. T he fo llow ing param eters of germ inat ion

w ere calcu la ted: Gm ax ( the percen tage of m ax im um

germ inat ing seeds) , germ inat ion ra te (T 1, T 10, T 25,

T 50 and T 90, t im e to reach germ inat ion of 1% ,

10% , 25% , 50% and 90% of the to ta l num ber of

germ inat ing seeds) , germ inat ion un ifo rm ity (U 75225,

t im e betw een 25% and 75% of Gm ax; U 90210, t im e

betw een 10% and 90% of to ta l germ inat ion ) and

M GT (m ean germ inat ion t im e).

M o reover, six rep lica tes of 50 seeds from each

trea tm en t w ere incubated under the sam e

condit ion s fo r determ inat ion of: 1) the percen tage

of no rm al seedlings, i. e. germ inat ion capacity

(GC) ; 2) defo rm ed and diseased seedlings; 3) dead

seeds; and 4 ) fresh non2germ inated seeds. A ll

evaluat ion s w ere m ade acco rd ing to the ISTA

R u les (1996) after 12 days.

1. 7　Da ta ana lysis

Seed Calcu la to r version 2. 1 softw are [10 ] w as

app lied to analyse germ inat ion 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
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range test.

2　R esu lts

Fungicide trea tm en t delayed speed of

germ inat ion, a ll the T values and M GT w ere h igher

than that of con tro l (T ab le 1). T reat ing seeds w ith

B iozym and P romo t did no t affect their speed of

germ inat ion.

A fter o smop rim ing (O P) , a ll the T values and

M GT w ere reduced sign if ican t ly compared w ith

con tro l.

T he values of T 10, T 25, T 50 and M GT fo r

hydrop rim ed seeds (H P ) w ere even sign if ican t ly

low er than that fo r o smop rim ed ones (O P ).

H ydrop rim ing gave the bet ter resu lts than

o smop rim ing.

A fter o smop rim ing (O P ) and hydrop rim ing

(H P) at 10 ℃ the low er U values than in con tro l

w ere no t iced. How ever, the differences w ere no t

sta t ist ica lly sign if ican t. Fungicides and b io logica l

p repara t ion s (B iozym and P romo t) d id no t affect

the un ifo rm ity of germ inat ion at th is tempera tu re

compared w ith Con tro l.

Table 1　Effects of seed treatmen t on seed germ ination at 10 ℃ d

T reatm en t T 1 T 10 T 25 T 50 T 90 M GT U 75225 U 90210

U ntreated 4. 79 b 6. 04 b 6. 84 b 7. 80 b 10. 00 b 7. 95 b 2. 03 a 3. 96 a

Fungicide 5. 41 a 6. 80 a 7. 65 a 8. 65 a 10. 74 a 8. 73 a 2. 05 a 3. 95 a

B iozym 4. 63 b 6. 05 b 6. 93 b 7. 93 b 9. 99 b 7. 99 b 2. 05 a 3. 94 a

P romo t 4. 74 b 6. 00 b 6. 78 b 7. 69 b 9. 66 b 7. 79 b 1. 88 a 3. 66 a

O P 4. 00 c 5. 05 c 5. 73 c 6. 55 c 8. 65 c 6. 77 c 1. 78 a 3. 60 a

H P 3. 46 c 4. 46 d 5. 12 d 5. 95 d 8. 16 c 6. 20 d 1. 79 a 3. 71 a

　　N o te:M GT. M ean germ ination tim e; O P. O smo tic p rim ing; H P. H ydrop rim ing. 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 les are just the sam e.

　　T reat ing seeds w ith fungicides did no t affect

their speed of germ inat ion compared w ith con tro l.

A ll the T values and M GT in fungicide trea tm en t

d id no t d iffer sign if ican t ly from con tro l (T ab le 2).

Bo th b io logica l p repara t ion trea tm en ts

(B iozym and P romo t) d id no t affect their speed of

germ inat ion, con sidering the values T 25, T 50, T 90

and M GT in B iozym treatm en t as w ell as T 50, T 90

and M GT in P romo t trea tm en t.

O smop rim ing (O P ) did no t imp rove speed of

germ inat ion in sp ite of low er T values, i. e. T 1, T 10

and T 25 w ere low er than con tro l a t 20 ℃.

Genera lly, T values and M GT after

hydrop rim ing ( H P ) did no t d iffer sign if ican t ly

from tho se in con tro l and O P. O n ly T 1, T 10 and T 25

w ere con siderab ly low er.

A fter fungicide, B iozym and P romo t

trea tm en ts, seeds did no t show any sign if ican t

d ifferences in bo th U values at 20 ℃ compared

w ith con tro l (T ab le 2).

T he un ifo rm ity values in O P trea tm en t d id no t

d iffer sign if ican t ly from tho se in fungicide

trea tm en t, w hereas, the values w ere sign if ican t ly

h igher than that in con tro l. O n the o ther hand,

after hydrop rim ing, the un ifo rm ity values w ere

sign if ican t ly h igh than in con tro l.

Table 2　Effects of seed treatmen t on seed germ ination at 20 ℃ d

T reatm en t T 1 T 10 T 25 T 50 T 90 M GT U 75225 U 90210

U ntreated 2. 12 a 2. 58 a 2. 91 ab 3. 36 ab 5. 03 cd 3. 67 ab 1. 10 c 2. 45 c

Fungicide 1. 92 ab 2. 56 a 3. 01 a 3. 62 a 5. 57 bc 3. 94 a 1. 43 bc 3. 01 bc

B iozym 1. 77 b 2. 32 b 2. 70 bc 3. 20 b 4. 70 d 3. 42 b 1. 15 c 2. 38 c

P romo t 1. 81 b 2. 31 b 2. 66 c 3. 14 b 4. 89 cd 3. 45 b 1. 15 c 2. 58 c

O P 1. 70 b 2. 20 b 2. 58 c 3. 15 b 5. 93 ab 3. 72 ab 1. 55 b 3. 73 b

H P 0. 39 c 1. 17 c 1. 95 d 3. 12 b 6. 37 a 3. 52 b 2. 69 a 5. 19 a

　　T he h ighest percen tage of germ inat ing seeds

(Gm ax) a t 10 ℃ equal 91. 3 w as ob served in con tro l

(T ab le 3). Fungicides and P romo t did no t affect

sign if ican t ly Gm ax compared w ith con tro l. O n the

o ther hand, B iozym , o smop rim ing ( O P ) and

hydrop rim ing ( H P ) con siderab ly reduced th is
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param eter.

Germ inat ion capacity (GC ) fo r con tro l a t 10

℃w as very low (18. 0% ). O smop rim ing (O P) and

hydrop rim ing ( H P ) sign if ican t ly imp roved th is

param eter compared w ith con tro l. T he low est

percen tage of defo rm ed seedlings w as ob ta ined in

O P trea tm en t ( 32. 7% ). T he diseased seedlings

and dead seeds w ere no t ob served in fungicide

trea tm en t. Con sidering fresh non2germ inated

seeds, there w ere no sign if ican t d ifferences in th is

param eter betw een B iozym , P romo t trea tm en ts,

o smop rim ing and con tro l. A fter hydrop rim ing, the

increase in the percen tage of fresh non2germ inated

seeds w as ob served compared w ith con tro l and O P.

Table 3　Effects of seed treatmen t on germ ination parameters at 10 ℃ %

T reatm en t Gm ax GC D efo rm ed
seedlings

D iseased
seedlings

D ead
seeds

F resh non2
germ inated

seeds

U ntreated 91. 3 a 18. 0 c 69. 7 b 3. 0 a 5. 3 b 4. 0 b

Fungicide 87. 7 abc 15. 0 d 72. 0 b 0. 0 b 0. 0 c 13. 0 a

B iozym 83. 3 cd 8. 0 e 80. 7 a 0. 7 b 7. 7 ab 3. 0 b

P romo t 89. 0 ab 17. 7 cd 71. 0 b 0. 7 b 6. 7 ab 4. 0 b

O P 86. 3 bc 51. 7 a 32. 7 d 1. 7 ab 10. 7 a 3. 3 b

H P 79. 7 d 40. 7 b 40. 7 c 0. 3 b 6. 0 b 12. 3 a

　　T he h ighest percen tage of germ inat ing seeds

(Gm ax) a t 20 ℃ equal 90. 0 w as ob served in B iozym

treatm en t (T ab le 4). B iozym treatm en t gave bet ter

resu lts than fungicide, P romo t trea tm en ts and O P

trea tm en t, how ever, the differences w ere no t

sta t ist ica lly sign if ican t. Fungicide, P romo t and

hydrop rim ing ( H P ) trea tm en ts d id no t affect

sign if ican t ly Gm ax compared w ith con tro l.

B iozym and P romo t trea tm en ts, o smop rim ing

(O P ) and hydrop rim ing ( H P ) did no t affect

sign if ican t ly germ inat ion capacity (GC ) compared

w ith con tro l.

T here w ere no sign if ican t d ifferences in the

percen tage of defo rm ed seedlings at 20 ℃ betw een

con tro l and all the trea tm en ts.

T he diseased seedlings w ere no t ob served in

fungicide trea tm en t. T he low est percen tage of dead

seeds from all the trea tm en ts w as ob ta ined in F

t rea tm en ts. Con sidering fresh non2germ inated

seeds, there w ere no sign if ican t d ifferences in th is

param eter in B iozym , P romo t trea tm en ts and

o smop rim ing compared w ith con tro l. A fter

hydrop rim ing (H P) , the increase in the percen tage

of fresh non2germ inated seeds w as ob served

compared w ith con tro l and O P.

Table 4　Effects of seed treatmen t on germ ination parameters at 20 ℃ %

T reatm en t Gm ax GC D efo rm ed
seedlings

D iseased
seedlings

D ead
seeds

F resh non2
germ inated

seeds

U ntreated 82. 0 bc 69. 0 b 9. 3 a 10. 3 a 10. 7 a 0. 7 b

Fungicide 86. 0 ab 84. 0 a 7. 3 a 0. 0 c 1. 3 c 7. 3 a

B iozym 90. 0 a 72. 0 b 11. 3 a 6. 3 a 10. 3 a 0. 0 b

P romo t 85. 7 ab 71. 3 b 8. 7 a 8. 0 a 11. 3 a 0. 7 b

O P 89. 0 a 74. 3 b 8. 7 a 6. 0 a 10. 3 a 0. 7 b

H P 75. 0 c 74. 0 b 8. 0 a 2. 7 b 5. 3 b 10. 0 a

3　D iscu ssion

T he values T 10, T 25, T 50 and M GT at 10 ℃ fo r

hydrop rim ed seeds (H P) w ere even low er than that

of o smop rim ed ones (O P). H ydrop rim ing gave the

bet ter resu lts than o smop rim ing. A fter

hydrop rim ing (H P ) at 10 ℃ the low er U values

than that of con tro l w ere no t iced. R ecen t ly, mo re

at ten t ion is paid to hydrop rim ing in the rest ricted

vo lum es of w ater fo r the enhancem en t of seed

perfo rm ance. T h is m ethod is mo re econom ical,

eco logica l and mo re u sefu l than o smop rim ing and

m atricondit ion ing fo r condit ion ing of large vo lum es

of seeds. H ydrop rim ing is a simp le and inexpen sive

p rim ing m ethod u sed to invigo ra te seed, w h ich

invo lves hydra t ion of seeds in dist illed w ater

fo llow ed by dehydrat ion [11 ]. How ever, it is d iff icu lt

to con tro l the amoun t of w ater ab so rbed by
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seed [12 ]. A developed m ethod, in w h ich B rassica

oleracea seeds w ere hydra ted fo r sho rt periods of

up to 8h in co lum n s of aera ted w ater has been

show ed to resu lt in clear and con sisten t

imp rovem en ts in germ inat ion ra te, seedling roo t

length and seed vigou r [13 ]. H ydrop rim ing w ou ld be

beneficia l to scale2up hydrop rim ed seed in the

p ract ice.

O smop rim ing accelera ted seed germ inat ion at

10 ℃. How ever there w as no imp rovem en t in the

speed of germ inat ion at 20 ℃. B rock lehu rst and

D earm an [14 ] found that af ter on ion seeds w ere

p rim ed in PEG so lu t ion, the m ean germ inat ion t im e

w as reduced by 3- 5 days. A t the sam e t im e, their

study on seedling em ergence also revealed that

p rim ing genera lly reduced the sp read of em ergence

t im es[15 ]. A li et a l. [16 ] also invest iga ted the effect of

p rim ing in PEG so lu t ion on on ion seed

germ inat ion, and repo rted that mo st of the

trea tm en ts led to a rap id germ inat ion respon se.

T ylkow ska and van den Bu lk [17 ] show ed that

p rim ing resu lted in faster and mo re un ifo rm

germ inat ion fo r a ll th ree carro t seed lo ts, a lthough

the un ifo rm ity of germ inat ion as determ ined by the

U 75225 values w as no t a lw ays sign if ican t ly bet ter

af ter p rim ing.

N o repo rts w ere found on the effects of

P romo t and B iozym treatm en ts on on ion seed

germ inat ion up to now. H ence, fu rther research

shou ld be con t inued.
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化学和生物制剂处理对洋葱种子萌发的影响

卫亚红1,Do rna H 2, T ylkow ska K2

(1 西北农林科技大学 资源环境学院,陕西 杨陵 712100;

2 波兹南农业大学 种子科学技术系,波兰 波兹南 622081)

摘　要: 研究了洋葱种子“W o lska”在 PEG 8000 和水引发条件下的萌发情况,以及杀菌剂 (Penncozeb

硫锌制剂和A p ron 爱普荣)和生物制剂 (B iozym 生物合剂, P romo t助长剂)对洋葱种子萌发的影响。结果表
明, 10 ℃ PEG 引发处理中,所有的达到最大萌发率的时间和平均萌发时间较对照极显著减小,在该温度下,

水引发处理效果比 PEG 引发好; 20 ℃时,水引发处理达到最大萌发率的时间和平均萌发时间与对照及 PEG

处理间没有显著差异。杀菌剂处理在 10 ℃时延缓了萌发速度,而在 20 ℃时所有处理达到最大萌发率的时间
和平均萌发时间与对照无显著差异。生物制剂处理在 10 ℃和 20 ℃下对萌发速度均没有改善;与对照相比,

10 ℃的 PEG 引发与水引发处理极大地改善了萌发力; 20 ℃时的生物制剂处理、PEG 引发和水引发处理与
对照相比,均未显著改善萌发力。
关键词:洋葱;种子萌发;引发剂;杀菌剂;生物制剂
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