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Pe3iome

[Ipu BigCcyTHOCTI YiTKOT AMBEPTEHIIIT COPTO3Pa3KiB JFOLEPHH 32 03HAKAMH HACIHHEBOT
MIPOXYKTHUBHOCTI CeleKmiliHe {X MOKpalleHHs MOBHHHO 0a3yBaTHCS HAa BUKOPHUCTAHHI
BHYTpIIIHbONIONYIsILiiiHOT MiHaMBOCTI. HaciHHEBa MPOAYKTHBHICTh B 3Ha4Hiil Mipi
3aJIeXUTh BiJl JOCATHYTOTO PIBHA CENEKI[IHHOTO MOKPAIIEHHs, TOJIOBHUM YHHOM, JBOX
OCHOBHHX CKJIAIOBUX — “‘4uciI0 000iB B KUTHL 1 “4MCIIO HACIHUH B 0001”.

ITpu oTCyTCTBUM CTPOTOil TUBEPreHLH COPTOOOPA3LIOB JIIOLEPHBI IO PU3HAKAM
CEeMEHHOI MPOAYKTUBHOCTH CENIEKIMOHHOE UX YITydIIeHUE JOJDKHO 0a3HpoBaThCs Ha
UCIIOJIb30BAaHNH BHYTPUIONMY/SIIMOHHON M3MeHUYUBOCTH. CeMeHHasi IPOyKTUBHOCTD B
3HAQYUTENIBHOM CTENEHH 3aBUCUT OT JOCTUTHYTOT'O YPOBHSI CENIEKIIMOHHOTO YIy4IIeHHUS,
[JIaBHBIM 00Pa30M JBYX COCTAaBIIAIONIX — “KOJMYECTBO O0OOB B COIIBETHH ™ M “KOJIMYECTBO
cemsH B 606e”.

At absence strict divergention Grade a sample of Lucerne to attributes of seed
efficiency their selection improvement should be based on use Inside population of
variability. The seed efficiency substantially depends on the achieved level of selection
improvement mainly two compound — “quantity of beans in flovers” and “quantity seeds
in a bean”.

RACZ F., HIDVEGI S., SZPKE C., HADI G., PAL M., MARTON C.L
Agricultural Research Institute of the Hungarian Academy of Sciences,
PO.B. 19. Martonvasar, 2462 Hungary, email: raczfe@mail. mgki.hu

POLLEN PRODUCTION OF INBRED MAIZE LINES
IN DIFFERENT YEARS

The majority of maize varieties and hybrids are able to produce adequate
quantity of viable pollen under various ecological circumstances, and pollen
production cannot be considered as a limiting factor as far as yield is concerned
(Duvick, 1997, Westgate et al., 2003). However, extreme abiotic stress factors
may cause flowering asynchronism, reducing the chance of fertilization or may
generate the production of less viable pollens in lower quantity.

Plants are the most susceptible to decreased water supply right before and
during the process of flowering. Water deprivation often results in the disorder of
pollen production or even the complete lack of it (Hall ef al. 1980, Herrero and
Johnson, 1980), or may delay the development of style. The response of genotypes
depends on the extent of stress, and the inherited traits of the genotype under
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stress. Inbred lines are especially vulnerable to stress factors, which is manifested
in pollen production and the viability of pollen grains as well.

Due to the negative correlation between pollen production and grain yield,
the number of new inbred lines with tassels of insufficient size, characteristics
and unsatisfactory pollen production has increased, risking safe seed production.
Plant breeders often select for small tassel size to reduce the dominance of tassels
over cobs (Fisher et al. 1987). Westgate and Basetti (1991) found that inadequate
pollen production caused by small tassel size reduced yield during top cross seed
production. According to Ulibelarrea et al. (2002) little information is available
on the pollen production of modern hybrids, while tassels are significantly smaller
than in the past.

Methods

Between 2002 and 2005, the pollen production of 19 inbred lines and 2
sister line crosses of Martonvasar were examined in three repetitions in split-
split-plot arrangement in Martonvasar. Data were analysed using multifactorial
analysis of variance in accordance with the instructions of Svab (1967).

The soil of the field of experiment is clayey with residual forest soil. The
size of plots was 3.8 m!. Artificial fertilizer containing nitrogen, phosphorus and
potassium in the rate of 1:1:1 was spread on the field in the quantity of 300 kg/ha.
Chemical weed control was carried out before and after emergence, and mechanical
weed control was also applied.

The average temperature in June 2002 was 1.3 °C higher than the 30 years’
average, and the amount of precipitation also exceeded the average of many years
by 23 mm. The number of hot days (19) was high as well. The distribution of
precipitation was uneven as most of the rainfall occurred during the second decade
of the month.

The year 2003 was extremely droughty in Hungary, however, this deficiency
in precipitation did not occur during flowering in July, but in August. The average
monthly temperature in July was only 0.2 °C higher that the 30 years’ average.
The amount of precipitation exceeded the average by 15.4 mm. The number of
hot days was 12, therefore, this year was unfavourable in terms of flowering. The
distribution of precipitation was beneficial this year.

In July 2004 precipitation was 7.8 mm less than the 30 years’ average, while
the average monthly temperature was 1 °C lower than that. In July 2005 precipitation
exceeded the 30 years’ average by 23 mm, while the average monthly temperature
was 0.7 °C lower than that. The distribution of rainfall was more favourable in July
2005. In 2004 there were 12 extremely hot days, while in 2005 there were 9 of it.
Altogether, the wet weather of July 2005 with its average hot temperatures can be
considered as more advantageous concerning the flowering of maize.

Pollen was collected in pollen bags in each plot from 5 plants of the same
flowering stage. The collecting of pollen was started on the day when the first
anthers appeared on the tassels’ main branches. Measurements were carried out
until there was no measurable quantity of pollen in the bags any more. Pollen was
cleaned of impurities (anthers, insects, etc.) using fine-meshed screen.
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Results and discussion

Our aim was to determine the pollen producing ability of the inbred lines
examined and the effect of the year of production as an environmental factor on
pollen production. The total pollen production of inbred lines as well as the
duration of pollen production were analysed.

Genotype had significant effect on pollen production on an average of both
experimental years (Fig. 1). The total average pollen production of the experiment
is 0,651 g/plant. Line 1 proved to be the most productive with its pollen production
of 1,58 g/plant, while HMV 5408 gave the smallest amount of pollen (0,21 g/plant)
during the flowering period.

The year of production also had a significant effect on pollen production.
Considering the average of the genotypes examined, pollen production was highest
in the year 2004 (0.8 g/plant), and lowest in 2002 (0.51 g/plant) (Fig. 2).
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Figure 1: Pollen production of inbred lines
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Figure 2: The effect of the year of production on the pollen production of inbred lines
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Figure 4: The effect of the year of persistence of inbred lines

Concerning persistence, significant difference was found among inbred lines
on an average of the two years examined (Fig. 3). The average duration of
measurable pollen shed was 6.631 days. Line 1 and F564*F564-12 were found
to shed pollen for the longest time (8.92 days), while line 7 tasselled for the
shortest period (4.58 days).

The year of production had significant effect on persistence as well. In 2005
pollen shed lasted 0.43 days longer on average and 0.95 days longer than in 2004
(Fig. 4). Although the differences are considerable from the aspects of agronomy,
they are statistically significant.

The values are influenced not only by the absolute values of temperature
and precipitation but their distribution in time as well.
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Conclusions

The results of our four-year experiment show that the pollen production of
the inbred lines examined was significantly influenced by both genotype and the
year of production.

Similarly to the amount of pollen produced, genotype and the year of
production had significant effect on persistence as well.

Wet and average hot July with more uniform distribution of precipitation
promotes pollen production and the duration of pollen shed.
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NPUKJAJHA TEHETHUKA I CEJEKIIA
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OIIEHKA YCTOMUYMBOCTH UCXOTHOTI'O MATEPHUAJIA PUCA
K IUPUKYIIAPUO3Y IO COAEPKAHUIO KPEMHE3EMA

OI[HI/IM W3 BaXKHCHIIINX HaHpaBJ’IeHHﬁ B CCJICKIINU pUCa ABJIACTCSA BBIBEACHNUEC
COPTOB YCTOMYMBBIX K MUPUKYIIsipro3y. [ pub Piricularia Oryzae Cavara nopaxaer
MIOCEBHI pHca, U MOTEpH ypoxXkas IIPHU 3TOM MOryT IpeBbimats 30%. Obmanas
MOIIHBIM ()EPMEHTATUBHBIM allapaTroM, rpud BO3JEHCTBYET Ha KIIETKY, YTO
MIPUBOIUT K HAPYIICHUIO ETOCTHOCTU PACTUTENIEHOTO OpPTraHU3Ma, IpOSBIISLIO-
oieMycsl He TOJIbKO B MEXaHHYECKOM MOBPEXKAECHUH, HO U B pacCTPONCTBE
(HU3H0IIOTO-0MOXUMHYECKOTO METa00IM3Ma, KOHEYHBIM PE3yJIbTaTOM KOTOPOTO
MOXKET OBITh THOEINb pacTeHus. PacTeHne puca — caMOperyIupyroIascst CUCTe-
Ma, CIIOCOOHAsi BO MHOTHX CIIy4asiX CIPaBISTHCS ¢ HEONAaronpuATHHIMH BHEII-
HUMHU BO3JEHCTBUSIMU, €CITU OHU HE HOCAT 3alpelesIbHbI XapaKTep.

BaxxHbIM moka3zareneM yCTOMYMBOCTH pUCAa K MUPHUKYISPUO3Y ABISETCS
conepxanne kpemuesema (SiO,), KOTOpOE MOXKHO ONPEAENATh B JHCTOBBIX
IJacTUHAX (TIPOPOCTKOB, BETETHPYIOUIUX PACTECHHH), MOKPOBHBIX UYEUIYSX
3epHOBOK puca. KpeMHui pyHKIMOHAIBHO UTPAET BaXKHYIO POJIb B METa0OIN3Me
pacrenus. [IpucyrcTBue ero B TKaHIX prca 00ecIeyMBaeT UX BEICOKYIO MEXaHH-
YEeCKYI0 IPOYHOCTh. Y TONIICHNE KPEMHE-1IEIUTION03HOTO CJIOSI SMUIePMaIbHBIX
TKaHel MOBBIMIACT YCTOHYUBOCTH K 00Ie3HAM U BpeauTesiM. CIOoXHBIH KOMII-
JIEKC, KOTOPBI KpeMHHI 00pa3yeT ¢ IpyruMHU KOMIIOHEHTaMH KJICTOYHOM CTEHKH,
YCTOWYHMB K 9H3UMaM T1aTOreHa, YTO MPHISTCTBYET NPOHUKHOBEHHIO TH( rpuda
MUPUKYISIPUN U APYTUX TPUOOB BHYTPh KJIETKH;, KPEMHHH MOBBIIIACT OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIBHBIN MOTEHIHAT KIETOYHOTO COKa puca, HHTHOMpPYS
paseuTHe Marorena. Onpenenenue coaepxkanus (Si0,) B pasnmuIHbIX OpraHax u
TKaHIX pyuca IMOo3BOJIUT OTO6paTI) " HUCIIOJIB30BATh 3aTCM B CeHeKHHOHHOﬁ Impak-
TUKE UCXOJHBII MaTepHal ¢ 3aBEIOMO LIEHHBIMH IPU3HAKaMU — YCTOWYHBOCTBIO
K OOJe3HsIM U BpE€AUTEIAM, K IOJCTAHNUIO, K IOBBIIICHHBIM — MMOHWXCHHBIM
TeMIIepaTypam, K 3aCOJIEHHIO U, KaK CJIEJICTBHE, C TOBBIIIIEHHOM IIPOYKTUBHOCTEIO.

espb ucciaenoBaHus

W3yunTh BIHSHUE CoAepikaHue KpeMHe3eMa B CENIEKIIMOHHBIX 00pa3iax pruca
Ha YCTOMYMBOCTH K MUPUKYISIPHO3Y.

MartepuaJjbl 1 METOABI

B xauecTBe 00BEKTOB HCCIEIOBAHUS UCIIONB30BAJIH COPTa U COPTOOOPA3IIBI
xojutekunu BHUU puca. ConeprkaHue KpeMHe3eMa ONpeesisiii BECOBBIM Me-
Tomom [1].

Pe3yabTaTsl 1 00Cy:KIeHHE

B m1cTOBBIX ITACTHHAX IIPOPOCTKOB COPTOB M COPTOOOPA3IIOB pHca CoaeprKa-
HHE KpeMHe3eMa pa3IngHo. Y yCTOHYMBBIX ()OPM OHO BHIIIE, YEM y BOCHIPUIM-
YHMBBIX U BapbHUpYeT B npejenax ot 4 no 7%. Tak, ycroiiurnBbie GopMbl AMETHCT,
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