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GENOTIPA UN VIDES IETEKME UZ VASARAS MIEZU GRAUDU K VALIT ATI

Bleidere M.

Vasaras miezuHordeum vulgareL.) graudu kvaliite hitiski nosaka to alakas izmantoSanas
iesfjas rstrade. Petjjuma nerkis bija noteikt genotipa un vides ietekmi uz miegraudu

kvalitati. Petijums veikts Valsts Stendes graudaugu selekcijagiiitisno 2004.1dz 2006. gadam.
Piecdesmit diviem genotipiem n@tgja tilpummasu, 1000 graudu masu un gradkdomisko

sasivu (cieti, kopprotenu, koptaukusp-glikanus, kok&iedru un koppelnus). Anatia faktoru

(8kirne, gads) ietekmepatsvaru (%), ka af meteorolgiskos apgtklus (vickja gaisa temperata

un nokrijiu summa) graudu veido&mn period. Dispersijas an@e liecina, ka visu na@vtéto

graudu kvaliites aditaju mairibu hitiski (p</=0.01) ietekr& genotips. Genotipa ak faktora

ietekmesgpatsvarsi{%) virs 70% bija cietei, koppraram,-glikaniem, kok&iedrai, 1000 graudu
masai un tilpummasai. Konsttd hitiska gada ietekme uz graudu kvatks maifbu visam

pazmem, iznemotp-glikaniem un tilpummasai. To nosaka starp gadierkiragie meteorolgiskie

apstkli graudu veidoS&ais period.
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Abstract

Winter wheat doubled haploid production is widesed not only for plant breeding acceleration
but also in basic research, such as genetic mappeggoid transformation and artificial seed
production. It is essential to identify all factoshich determine haploid system productivity. We
have studied the effect of tiller numbers on emlageelopment and haploid regeneration in wheat
X maize haploid production system. Four winter wHeahybrid lines were pollinated with the
maize variety ‘Golden Bantham’ pollen. Embryo fotioa and haploid regeneration data were
collected from the first five tillers in each plaithe data showed a clear tendency of reduction in
embryo formation frequency on the successive sill&@here were 17.5% and only 12.4% embryos
on average formed on the main and fourth tilleespectively. However, two-way ANOVA
analysis showed these differences to be insigmitig@>0.05) and only the genotype had a
significant (p<0.01) effect on embryo formation.efl& was no clear effect by both genotype and
tiler numbers on haploid regeneration frequenckie Toverall embryo formation and haploid
regeneration frequency in this experiment was 14(6@¢ embryos) and 68.1% (367 haploids),
respectively. The results obtained in this studiiaate that as many as five tillers per plant can b
used in wheat x maize crossing systems with noifgignt tiller effect on the efficiency of the
haploid production system.
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Introduction

Winter wheat doubled haploid production is widelged not only for plant breeding acceleration
but also in basic research, such as genetic mappeggoid transformation and artificial seed
production. Several techniques exist for wheat didplevelopment. These include crossing with
maize (Laurie and Bennet, 1988), anther culturest(laad Brettell, 1990) and isolated microspore
culture (Gustafsort al, 1995). Wheat x maize crossing is the system ofcehin winter wheat
breeding programs due to lower genotype dependandyalbinism avoidance (Snape, 1998).
However, wheat x maize crossing is a time consuraimg) costly technique. It requires manual
application of maize pollen and subsequent embmgis®n. Ways to determine the factors
underlying the efficacy of the method are beingdsed for.

Various factors are related to the differences leat haploid formation after crossing with maize.
Campbellet al., (1998) determined that both temperature and lighdnisity influence embryo
formation in the wheat x maize system. This effgat later associated with the abnormalities in
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pollen tube growth at low light intensities (Camjple al., 2001). The maize genotype was also
shown to have an effect on wheat haploid inductfglerma et al, 1999). Several reports
demonstrate the role of various hormone treatmemtembryo survival (Matzk and Mahn, 1994,
Ushiyamaet al, 2007). The effect of the spikelet position on eyobformation was shown by
Martins-Lopeset al. (2001) where different spikelet positions (loweriddle and upper) gave
highly significant differences in embryo formatid#owever these results contradict those reported
by Bitschet al. (1998), where they said that the time of pollioatis not critical for the success of
the crosses. Until now, only one report has shdwrirtfluence of the spike position on the plant in
haploid induction in barley anther culture (Jacdwetral, 2006).

In the present work we have studied the effecillgr thumbers on the plant in haploid embryo
formation and regeneration after wheat x maizesings

Materials and Methods

Four winter wheat Fhybrid lines (No. 601, 602, 603 and 604) were usegollination with the
pollen of the maize variety ‘Golden Bantham‘. Whegbrid genotypes were produced through
various inter-varietal crossings at the Cereal &irag Department of the Lithuanian Institute of
Agriculture. Both wheat and maize plants were growma heated glasshouse with a temperature
range of 15 -25 °C. Wheat plants were vernalizedBfareeks at 3 °C in dim light. The first five
tillers of each wheat plant were used for pollioatiThe first tiller to flower was denoted as the
main tiller (MT) and the subsequent tillers werenfered from 1 to 4 (T1 - T4). Seven plants of
each genotype were regarded as replications. Wloeats were not emasculated but pollinated
one day before anthesis. 23-28 florets were padishper spike. Hormone treatment was performed
by submerging the whole wheat inflorescence in 5 I[h2,4-D (Duchefa Biochemie B.V.)
solution for 10 seconds 24 hours after pollinati@mbryo rescue was made 17 days after
pollination. Aseptically excised embryos were tfangd into tubes with 5 ml B5 2/3 strength
medium containing 3% sucrose and 0.7 % agar (athBia Biochemie B.V.). Planted embryos
were kept at 20 °C in the dark until germinatedttiar growth was maintained at 24 °C with a 16 h
day length.

The embryo formation frequency (EFF) was referredree number of embryos formed per 100
florets pollinated and the haploid regeneratiomdency (HRF) as the number of haploid plants
regenerated per 100 embryos planted. Statisticallysis was performed as a two-way ANOVA
with the software ‘Selekcija’.

Results and Discussion

A total of 3477 wheat florets were pollinated witlaize pollen which resulted in 504 embryos.
Embryos were obtained in all crossing combinatidmabryo formation frequency varied among
the four wheat genotypes used. The highest EFFre@sded for the wheat line No. 604 where

embryos formed in 17.6% of pollinated florets whiilke No. 602 had the EFF of only 9.9%
(tablel).

Table 1. The average values of embryo formatiogueacy (EFF) and haploid regeneration
frequency (HRF) among wheat lines and tillers.

Wheat line Mean
Tiller 601 602 603 604
number EFF, HRF, EFF, HRF, EFF, HRF, EFF, HRF, EFF, HRF,
% % % % % % % % % %
MT?! 19.2 64.3 16.8 59.7 8.4 545 25.8 86.9 17.5 66.3
T1 16.3 49,5 6.5 85.7 20.0 80.1 17.2 69.1 15.0 71.1
T2 12.1 81.0 11.3 47.4 19.1 68.5 15.0 73.8 144 767.
T3 175 78.8 5.6 50.0 13.4 72.6 17.9 67.7 13.6 67.3
T4 12.3 77.6 9.4 34.0 16.3 79.8 11.8 81.0 12.4 68.1
Mean 15.5 70.2 9.9 55.4 15.4 71.1 17.6 75.7 146 .168

"MT — main tiller, T1, T2, T3, T4 — first, secondijrd and fourth tillers, respectively

ANOVA analysis confirmed the genotype effect orbeyo formation to be significant (P < 0.01)
(table2). The data showed a clear tendency of tegum embryo formation frequency on the
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successive tillers. There were 17.5, 15.0, 14.4 &8d only 12.4% embryos on average formed on
the main (MT), first (T1), second (T2), third (T&d fourth (T4) tillers, respectively. However this
tendency could not be proven by ANOVA analysis Wwhishowed the differences to be
insignificant (P > 0.05).

367 haploid plants were obtained from 504 embrylastpd. The average haploid regeneration
frequency varied from 55.4 to 75.7% for wheat lihes 602 and 604, respectively (Table 1)

The same genotypes had the lowest and the highisye formation frequency, respectively. No
obvious tendency was observed in HRF when compaitdsuccessive tillers. The highest HRF
of 71.1% was recorded for T2 and the lowest HRBE@8% for MT. Neither the genotype nor the
tiller number effect could be proven by ANOVA arsily, Both factors as well as their interaction
had insignificant (P > 0.05) differences amongafales (Table 2).

Table 2. The results of ANOVA analysis for genotyilter number and their interaction

Factor df EFF HRF
Genotype 3 5.28% 1.96 n.s.
Tiller number 4 1.52n.s. 0.05 n.s.
Genotype x tiller number 12 1.74 n.s. 1.44 n.s.

**P<0.01, n.s. — not significant (P > 0.05)

The wheat x maize crossing technique involves séW&y steps. These include: synchronization
of wheat and maize flowering, manual wheat florgtsllination with maize pollen, embryo
excision/culturen vitro and haploid treatment with colchicine. All thesepst are labor intensive
and raise the costs of the haploid production. tmpments are needed to increase the efficiency of
the method.

The number of florets as potential haploid prodsicauld be increased per plant by pollination
(more florets per spike) or by using more spikes plant. Previous studies have shown that
different spikelet positions (lower, middle and eppgave different success ratios for embryo
initiation (Martins-Lope<et al, 2001). However Bitsckt al. (1998) earlier reported that embryo
initiation was found to be dispersed evenly all rottee wheat spike. In a conventional wheat x
maize crossing technique 25-30 florets are usyzilinated per spike. It would be difficult to
increase this number due to the lag in floweringchyonization. However the number of the
crossed spikes per plant could be easily increbyedrowing spaced plants but this would be
feasible only if there is no considerable loss iethnod efficiency parameters on the subsequent
tillers.

The results of our study indicate the tendency réfuence of the tiller number on embryo
formation. This tendency is supported by Jacqesrdl. (2006) findings in barley anther culture.
They have shown that the position of the tillertba plate of tillering has an impact on both the
number of regenerated plantlets and the percemtiagesen plants. The anther response decreased
significantly when the donor spike originates frdme main shoot or the fourth tiller. However our
results could not be proven statistically. Theetilhumber effect on barley anther culture was
explained by tiller competition for carbon assirt@lar nitrogen compounds. Regular application of
complex fertilizers to wheat plants could minimthe starvation effect in our experiment.

Conclusions

The results obtained in this study indicate thanasy as five tillers per plant can be used in whea
X maize crossing systems with no significant tidfiect on the efficiency of the haploid production
system.
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STIEBRU KARTAS SKAITA IETEKME UZ KVIESU HAPLO IDU VEIDOSANOS

Brazauskas G.
Ziemas kvieSu dubultotie hapth tiek plaSi izmantoti ne tikai augu selekcijasogesa
paatrinaSanai, bet artados fundameitos Etijumos, K, pieneram, geretiska kargSana, haplalu
transfornacija un naksligo €klu razoSanal.oti svaigi ir noteikt visus faktorus, kas nosaka
hapladu iediSanas efektiviti. Izmgginajuma pétita dzinumu skaita ietekme uz embrijusibu un
hapladu rezeneéciju iegastot kvieSu hapholus ar kvieSu x kukiizas haplau iediSanas stmu.
Cetras ziemas kvieu, Fhibridas fnijas tika apputeksitas ar kukuizas ‘Golden Bantham’
putek&iiem. Tika \erteti embriju veidoSais un hapltdu rezeneécijas dati no katra auga pirnaaj
pieam varpam. leditie rezultiti paldija tendenci, ka visvaik embriju veidaojis no galvehs
varpas, bet nogr€jam to skaits sagi samazifjas. No galveas varpas tika iegti 17.5% embriju,
bet no cetusis — tikai 12.4%. Torr divu faktoru dispersijas anaé pa#dia, ka starfba starp
iegito embriju skaitu no pires un sekojaiim varpam nav litiska (p>0.05); embriju veidoSanos
batiski ietekn€ja tikai genotips (p<0.01). Netika konsta skaidra genotipa un stiebru skaita
ietekme uz hapidu rezeneécijas biezumu. Kopumizmeginajuma tika iediti 14.6% (504) embriji
un 68.1% (367) hapidi. Izmgginajuma rezuliti liecina, ka pirnas piecas arpas no katra auga var
tikt izmantotas kvieSu x kukt@ras hapltdu razoSanas 8ima bez ltiskas dzinuma ietekmes uz
iegito hapladu skaitu.
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