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INFLUENCE OF SUGAR BEET SEED PRIMING METHOD ON GERM INATION UNDER
WATER SHORTAGE CONDITIONS AND ROOT SYSTEM DEVELOPME NT

Summary

Sugar beet seeds var. Melodia were primed on gextimim using three different methods: 24 h in wag&r+3 h in water
(seeds were dried between 2 cycles) and 24 h itisolof UG MAX — commercially used bacterial treant. Control
combination were non-treated sugar beet seeds. Bation ability, speed and uniformity were examimedifferent water
content in germination medium: 15%, 25% and 65%eesvely. The highest differences were observ@$% moisture of
blotting paper. All methods of seed treatment imptbgermination speed and ability, especially messafter 4 days of
germination. After 14 days differences were nomificant. Method of priming in water for 24 hourppeared to be most
effective in improving germination course under aitions of water shortage. Root systems of seesllotgained from
primed seeds were analyzed with special scannelORPScan LA 2400 and computer programs WinRHIZOXArRhizo.
Results showed that seedlings obtained from sa&dsgfor 24 h in water produced the most advarnroed system. Their
seedlings formed thicker roots then others. Volahtheir root system was also bigger. There wasnfloence of this
method of priming on a total root length.
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WPLYW METODY POBUDZANIA NASION BURAKA CUKROWEGO NA  KIELKOWANIE
W WARUNKACH NIEDOBORU WODY | ROZWOJ SYSTEMU KORZENI OWEGO

Streszczenie

Nasiona buraka cukrowego odmiany Melodia zostalyuda@aone do kietkowania trzemangmi metodami: 24 h w wodzie,
21 +3 h w wodzie (nasiona zostaty wysuszone gauyicyklami pobudzania) oraz 24 h w roztworze praoisbakteryjnego
UG MAX. Kombinag kontrolry stanowity surowe, niepobudzane nasiona. Zd@lnszybké¢ i réwnomierna¢ kietkowa-
nia zostaty ocenione w idych warunkach wilgotsgi podica — 15, 25 i 65% zawarfoi wody. Najw¢ksze rénice medzy
kombinacjami zaobserwowano w warunkach wilgétnbibuty 25% petnej pojemsioi wodnej. Wszystkie zastosowane me-
tody poprawity zdoln¥ i szybkdé kietkowania po 4 dniach. Po 14 dniach kietkowandiznice byty nieistotne. Metoda po-
budzania nasion w wodzie przez 24 h byla najbayéfektywna w warunkach niedoboru wody. Systemekaravy siewek
uzyskanych z nasion pobudzanych 3 metodami oré&amigsntrolnych i analizowany byt przyyeiu skanera EPSON Scan
LA 2400 i programéw komputerowych WIinRHIZO i XLBh/yniki wskazuj ze siewki z nasion pobudzanych przez 24 h
w wodzie wytworzyly grubsze korzenie ekazej sumarycznej aidpsci niz pozostate kombinacje. Metoda pobudzania na-
sion nie wptyata na dtuga¢ korzeni.

Stowa kluczoweburak cukrowy, pobudzanie nasion, susza, niedelmity, system korzeniowy

1. Introduction 2. Material and methods

Drought affects the most physiological processes Sugar beet seeds var. Melodia from Kutnowska Hdalow
decreases the plant productivity. Estimates of mi@ke Buraka Cukrowego were prepared in 3 different ways:
sugar beet yield losses in Europe, due to insefficivater  primed in germination boxes in water for 24 h, therdried,
resources, are between 5 to 30% [6]. The solutgonlie in ~ 2) primed for 21 h in water, then dried and priragdin for 3
breeding of varieties that are tolerant to watezsst, based h, then dried again, 3) primed for 24 h in UG Makuson
upon morphological, physiological, biochemical am®- (P.P.H.U. BOGDAN - bio product containing micro and
lecular criteria. Appropriate criteria may be idéatl by = macroelements combined with bacteria), then agddiRaw,
detailed study of the water stress on this crop #@sd not primed seeds were a control combination.
drought tolerance [1]. Four seed lots (in 3 replication each) were exauahim

The other solution can lie in pre-sowing seedtineat, germination ability test in different water contémtgermi-
which accelerates the early stages of germinatind a nation medium: 15%, 25% and 65% in temperature 21°C
makes young plants more resistant to abiotic steesSeed For 14 days the number of germinated seeds wenetedu
priming can be one of such treatments [7]. and seedlings were removed from germination bo®es-

mination ability after 4 and 14 days, mean timgefmina-

During priming treatment there is solute accuniokat tion after 4 and 14 days (Pieper’s coefficient) aniform-
in embryo and during dehydration the level of seduin the ity of germination were calculated.

embryo is maintained so during the reimbibiton,eptial Pieper’s coefficient was counted using a formula:
gradient causes faster germination. A lot of festaffect , Yld, x a,)
the results of priming, among them: temperatureation, FPieper s coef ficient = —————
light, aeration, dehydratation, storage [2]. Ean ,
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where:

d— number of the day of germination (emergence),

a, — humber of seeds germinated/seedlings emergéiion
day [9].

Pieper’s coefficient expresses the average nurober

control seeds was only 29%. In optimum water comai,
germination of all seed combinations was above @2
didn't differ statistically.

After 14 days of germination the results of geration
ability in 15% of water didn’t change (tab. 2).26% water
content germination ability of all seed combinatiavas

days from sowing to the moment of germination. Lowsimilar, (mean value 45.8%), only control seedsenger-

value is connected with fast germination and higleds
vigor. The longer the time from sowing to germioatithe
higher is its value [6].

Results were subject to statistical univariate &amd-
factor variance analysis with ANOVA program.

In the second part of the experiment sugar beatisse
prepared in the same way were placed in the papksr r
(roll test) in water, for 10 days to obtain seegiinAir tem-
perature was 21°C. There were 15 seeds used peolori
replication for each combination.

After 10 days of germination, seedlings were regeabv
carefully from the rolls and then scanned with ERS&zan
LA2400, special equipment used for root systemeamtapn.
The results from the scanner were then analyzed)spe-
cial computer program WinRHIZO.

3. Results

After 4 days of germination in 15% water conteat-g
mination ability was very low (average 3%) (tab. @Only
seeds primed in water for 24 h germinated in mioa@ 8%.
Seeds primed for 21+3 h didn't germinate. In 25%ewa
content in germination medium only primed seedshed
germination ability higher than 40%. Germinatiorligbof

minating a little worse (42%). In 65% of water thaevere
no significant differences.

On average, significant differences were obseordy
after 4 days of germination (fig. 1). Priming inteafor
24h was the only method which improved germinadébit-
ity of seeds.

Mean time of germination (germination speed) after
days depended on the water content in germinatiedium
and the method of seed treatment (tab. 3). All usethods
shortened time of seed germination. Only in 15%vafer
in germination medium all seeds germinated Bildy.

Similar results were observed after 14 days ofmgea-
tion (tab. 4). All used methods improved speederfigna-
tion. This influence wasn't observed in 15% watentent
where all seeds germinated dhday.

Uniformity of germination depended on the waten-co
tent in germination medium and the method of seedt+
ment (tab. 5). In general treated seeds germinateck
evenly than control ones. The differences werehigbest
in optimum water content (65%).

Regardless the water conditions, all used mettadds
seed treatment improved germination speed and ramifp
comparing to raw, control seeds. Priming in water4 h
was the most effective method.

Table 1. Germination ability (%) after 4 days ofrmg@ation, depending on a method of seed treatianethiwater content in

germination medium
Tab. 1. Zdolng kietkowania (%) po 4 dniach kietkowania
w podiau

w zalesci od metody pobudzania nasion i zawaciovody

Method of seed treatment
Moisture [%] Control Water 24 h Water 21+3 h UG MAX| Mean value LSx=0.05
15 2.0 8.7 0.0 1.3 3.0
25 29.0 46.7 40.7 44.0 40.1 4.24
65 93.3 95.7 95.7 92.7 94.3
mean value 41.4 50.3 45.4 46.0
LSD a=0.05 5.38

LSD A/B = 9.32, LSD B/A = 8.47

Table 2. Germination ability (%) after 14 days efmination,

in germination medium

Source: own work Zrédlo: opracowanie wiasne

depending on a method of seed treatarghiwater content

Tab. 2. Zdoln& kietkowania (%) po 14 dniach kietkowania w Zalgci od metody pobudzania nasion i zawactovody

w podiau
Method of seed treatment
Moisture [%] Control| Water 24 h Water 21+3 h UG MAX | Mean value LSx=0.05
15 2.0 8.7 0.0 1.3 3.0
25 42.0 49.3 42.7 49.0 45.8 5.13
65 98.3 96.7 97.3 95.3 96.9
mean value 47.4 51.6 46.7 48.6
LSD 0=0.05 6.51

LSD A/B = 11.28, LSD B/A =10.25
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Fig. 1. Germination ability (%) of sugar beet seaftisr 4 and 14 days of germination depending imethod of seed treatment
Rys. 1. Zdoln&@ kietkowania (%) nasion buraka cukrowego po 4 idiMach kietkowania w zataosci od metody pobudza-
nia nasion

Table 3. Germination speed (Pieper's Coefficiediays) after 4 days of germination depending on thoakof seed treat-
ment and water content in germination medium

Tab. 3. Szybkd kietkowanie (wspotczynnik Piepera) po 4 dniacHkikiwania w zalénasci od metody pobudzania nasion
i zawartoici wody w podtéu

Method of seed treatment
Moisture [%)] control Water 24 h Water 21+3 h UG MAX| mean value LSD=0.05
15 4.00 4.00 - 4.00 4.00
25 3.81 3.09 3.32 3.29 3.29 0.04
65 3.24 2.38 2.46 2.72 2.72
mean value 3.68 3.16 3.26 3.34
LSD =0.05 0.05

LSD A/B = 0.09, LSD B/A=0.08
Source: own work Zrédto: opracowanie wiasne

Table 4. Germination speed (Pieper’s Coefficierdays) after 14 days of germination depending onethad of seed
treatment and water content in germination medium

Tab. 4. Szyblg kietkowania (wspoétczynnik Piepera) po 14 dniadtkdawania w zalnasci od metody pobudzania nasion
i zawarta’ci wody w podteéu

Method of seed treatment
Moisture [%)] control Water 24 h Water 21+3 h UG MAX| mean value LS[©=0.05
15 4.00 4.00 - 4.00 4.00
25 4.34 3.22 3.42 3.48 3.48 0.08
65 3.35 2.42 2.55 2.80 2.80
mean value 3.90 3.21 3.32 3.43
LSD a=0.05 0.10

LSD A/B=0.17, LSD B/A=0.15
Source: own work Zrodlo: opracowanie wasne

Table 5. Germination uniformity (Pieper's Coeffiote- days) after 14 days of germination dependimg anethod of seed
treatment and water content in germination medium

Tab. 5. Rownomiero kietkowania (wspotczynnik Piepera) po 14 dniaditddwania w zataosci od metody pobudzania
nasion i zawartgci wody w podieu

Method of seed treatment
Moisture [%] control Water 24 h Water 21+3 h UG MAX| mean value LSD=0.05
15 1.0 1.0 - 1.0 1.0
25 2.3 2.2 2.4 2.4 2.35 0.09
65 2.3 1.4 1.5 1.8 1.77
mean value 1.89 1.54 1.66 1.74
LSD a=0.05 0.11

LSD A/B =0.19, LSD B/A =0.17
Source: own work Zrédio: opracowanie wiasne
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Fig. 2. Germination speed (Pieper’'s Coefficientays) after 4 and 14 days and germination uniformitgugar beet seeds
depending on a method of seed treatment

Rys. 2. SzybKke kietkowania (wspotczynnik Piepera) po 4 i 14 dhi&getkowania oraz réwnomiersié kietkowania w za-
leznasci od metody pobudzania nasion

Results of root image analysis is shown in figuses
Results were not significant statically due to higiation,
except for root volume. Results show that primingviater 120

for 24 hours resulted in higher root volume andrditer, 100
although it didn’t increase root length. Seedlifrgen seeds 80 -
primed for 21+3 h produced the longest roots. 60 .
40 -
150
20
0 -
100 - control 24 21h+3h UGIVIAX
50 Source: own work Zrédlo: opracowanie wlasne
Fig. 5. Length/volume (cm/f
Rys. 5. Dlugx/objetos¢ korzeni (cm/r)
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Source: own work Zrodlo: opracowanie wiasne
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Fig. 3. Total root length (cm), LSD=3414-0.01
Rys. 3. Sumaryczna diugokorzeni (cm), LSD=341,5, o0 |
0=0,01
10 -+
0 -

1200
1000 control 21h+3h UGMAX
800 7 Source: own work Zrédio: opracowanie wiasne
600 7 Fig. 6. Average diameter (mm)
400 - Rys. 6. Przeetnasrednica (mm)
200
o 4. Discussion
Gl 21h+3h UGMAX Seed priming is known as a method increasingdobs
) K rédio- o wi to drought stress. However obtained results inditat the
Source: own work Zrodio: opracowanie wlasne  fiviency of priming methods is different. Gendyadll
Fig. 4. Total root volume (cf LSD=341.50=0.01 used methods of seed treatment increased germinatio
Rys. 4. Sumaryczna ehjs¢ korzeni (cr), LSD=341,5, speed and spread and germination ability aftertsiioe
0=0,01 (4 days). Early stages of sugar beet germinatiah faahd
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emergence have strong effect on further developrogat
plant, susceptibility to plant diseases, growtle aid yield-
ing [5]. Time of single plant emergence has a gnetht-
ence on final root weight during the harvest. Manerg-
ing first produce the heaviest roots [4].

After 14 days differences in germination abilityens
not significant (average for 3 water contents imgeation
medium), only in 15 and 25% of water seeds princed?#
h in water germinated significantly better thantcohones.

Priming for 21+3 h made seeds susceptible toreeve

drought.

Seed priming for 24 h in water improved signifittg

germination in conditions of water shortage.

Priming for 24 h increased volume and diameter of

roots, although didn't affect root length.
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