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ABSTRACT

Increasing zinc content of crops has attracted plant breeders only to produce more nutritious
food but also to develop high yielding plants for zinc-deficient soils. The most convenient and
environmentally friendly way to increase zinc content in zinc-deficient and zinc-sufficient
agricultural soils is genetic improvement.

The present study investigated the effect of heterosis on Zn uptake, Zn accumulation and zinc
deficiency tolerance in barley. Cultivars Tokak 157/37 and Baronesse, which differed in
tolerance to zinc deficiency, zinc uptake and zinc accumulation in grain, and F1 derived from
these cultivars were used as plant material. Genotypes were cultured hydroponically in zinc-
deficient and zinc-sufficient conditions until two different stages, spike appearance and
physiological maturity. Shoot, root and grain yields, zinc concentration, zinc content, plant
height and zinc deficiency symptom were determined in the genotypes.

Zinc deficiency caused a decrease in all other characters except root yield. Under zinc deficient
conditions, F1 produced 27% more shoot and 25% more roots, 54% less root zinc concentration,
25% less grains and 6% weaker grains than the high parent. In other characters, F1 had similar
values to the high parent.

Under zinc-sufficient conditions, F1 produced 35% more shoots, 18% more shoot zinc content
and 52% more grain than the high parent. However, root zinc concentration decreased by 54%,
root zinc content by 47%, shoot zinc concentration by 13%, grain weight by 11%, grain zinc
concentration by 12% and grain zinc content by 21% in F1 compared to high parent. Other traits
of F1 showed similar values with the higher parent.

The results show that heterosis improves the translocation of zinc. The increased grain numbers
due to higher performance by heterosis resulted in a slight decrease in grain zinc content
compared to the high parent due to the dilution effect. Finally, the tolerance to zinc deficiency,
zinc uptake and zinc accumulation in the grain can be improved by heterosis.
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ARPADA HETEROSISIN CINKO ALIMI VE BiRiKIMINE ETKIiSi

OZET

Kiiltiir bitkilerinin ¢inko igerigini artirmak daha besleyici gidalar iiretmek yaninda ¢inko eksik
tarim alanlar1 i¢in yiiksek verimli bitkiler gelistirmek i¢in bitki 1slah¢ilarinin fazlasiyla dikkatini
cekmektedir. Cinko eksik ve yeterli tarim topraklarinda ¢inko igerigini artirmanin en pratik ve
cevre dostu yolu genetik kazanimlardir.

Bu arastirmada arpada heterosisin Zn alimina, Zn birikimine ve ¢inko eksikligi toleransina
etkisi incelenmistir. Cinko eksikligine tolerans ve ¢inko alimi ve tanede ¢inko birikimi
bakimindan farkliliklar gésteren Tokak 157/37 ve Baronesse gesitleri ve bunlardan tiretilen F1
bitki materyali olarak kullanilmistir. Genotipler basaklanma ve olgunlagma olmak {izere iki
farkl1 doneme kadar ¢inko eksik ve ¢inko yeterli su kiiltiiriinde incelenmistir. Genotiplerde yesil
aksam, kok ve tane verimleri, ¢inko i¢erigi, ¢cinko konsantrasyonu, bitki boyu ve ¢inko eksikligi
semptomu belirlenmistir.

Cinko eksikligi kok verimi disinda diger incelenen biitiin karakterlerin azalmasina neden
olmustur. Cinko eksik sartlarda F1 yliksek ebeveyne gore %27 daha fazla yesil aksam ve %25
daha fazla kok tiretirken, %54 daha az kok ¢inko konsantrasyonu, %25 daha az tane ve %6 daha
hafif taneler iretmistir. Diger karakterlerde Fl1°‘de yiliksek ebeveyne benzer degerler
belirlenmistir.

Cinko yeterli kosullarda, F1 bitkileri, yiiksek ebeveynine gore %35 daha fazla yesil aksam, %18
daha fazla yesil aksam c¢inko igerigi ve %52 daha fazla tane liretmistir. Ancak, kok cinko
konsantrasyonu %354, kok ¢inko igerigi %47, yesil aksam ¢inko konsantrasyonu %13, tane
agirhigr %11, tane ¢inko konsantrasyonu %12 ve tane ¢inko igerigi %21 oraninda azalma
gostermistir. F1’in diger 6zellikleri ise yiiksek ebeveynle benzer degerler sergilemistir.

Sonuglar heterosis ¢inkonun translokasyonunu gelistirdigini gostermektedir. Heterosis ile
ortaya ¢ikan daha yliksek performans sayesinde artan tane sayilari, seyrelme etkisinden dolay1
tane ¢inko iceriginin yiiksek ebeveyne gore bir miktar diismesine neden olmustur. Son olarak
cinko eksikligine toleransi, ¢inko alimi ve tanede ¢inko birikiminin heterosis sayesinde
gelistirilebilecegini gostermektedir.
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