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Observations on heterosis in Zea mays L. 1II

Obserwacje nad heterozjg u Zea mays L. III.

HELENA BANKOWSKA

Based on the selected line with a hereditary fixed vigorous growth
(line No. 10), further investigations were performed in 1963 and 1964
in the Department of Genetics of the Warsaw Agricultural University.

Line No. 10, prevailing in its vigorous growth over parental inbred
lines and F;, has been noted for an increased yield only in respect to
parental forms, but is distinctly inferior in this trait to F; plants.

It became therefore necessary to examine the combining ability of
line No. 10. To achive this, it was crossed with inbred lines exhibiting
a sufficient degree of fertility. In this purpose the following inbreds
were used: Uy, Usy, C.O.5, Wirs. The inbred lines were selected and
kindly supplied by Dr. J. Bojanowski.

In 1963 experiments crosses carried out in 1962 were taken into con-
sideration, namely: F;(UypX1.No.10) and F; (Uyp;X1.No.10) in 1964
crosses carried out in 1963 were analysed, namely: F; (C.0.;5,X1. No. 10)
and F; (W34 X1. No. 10), furthermore, for comparison, inbreds W9, WD
and F; (WDXW9) were used.

The plants grew in 80X70 ecm rows in rich soil. The experimental
material consisted of 640 plants. With the beginning of September the
height measurements in cm of these plants were taken. After collecting
and drying the ears, the kernels shelled out of each ear separately
(taking one ear per plant) were weighted.

From the obtained experimental data the arithmetic mean wvalues
were computed for individual traits. Table 1 gives the data on the height
of plants in the end of vegetation. The upper row plots the arithmetic
mean values of the inbred lines and investigated Fy’s. The following
rows show the differences between the mean values. The significant diffe-
rences (at p = 0.05 level) are denoted with asterisks.
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According to Table 1 all the differences proved to be significant with
the exception of the differences between inbreds C.0.;5; and W4 and
between Wya and W9. The Fy's of crosses (C.0.;5,X1.No.10) and
(Wy4X1. No. 10) distinctly prevail in height over F; (WDXW9) as well
as over 1.No.10. They are more vigorous than the parental forms and
have larger ears.

Fig. 1 presents photographs of ears of inbred WD, F;(WDXWJ),
inbred W9 and 1. No. 10 (from left to right).

Fig. 2 shows ears of inbred Uy, F;(UyX1.No.10), line No. 10,
Fy (Ugy X1.No. 10) and inbred Uy, (from left to right).

Fig. 3 illustrates ears of inbred C.O.;5, F;(C.0.5X1.No.10) line
No. 10, Fy (W34 X1. No. 10) and inbred Wy, (from left to right).

The weight of kernels per ear is conditioned mainly by a greater
length of rows and their number per ear. The arithmetic mean values
of these traits are presented in Table 2.

Table 3 presents the arithmetic mean values of the kernel weight
per ear. The data are obtained from 1963 experiments. The progenies
of crosses between inbreds Uy, Uy and line No. 10 prove to be the best.
The differences are significant with the exception of differences between
F; (UgpX1. No. 10) and F; (Uyy X1. No. 10). The differences between line
No. 10 and inbreds Uy and Uy are not significant. The differences

Fig. 1. Presents photographs of ears of inbred WD. F, (WD X W9), inbred W9
and line No. 10 (from left to right)
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between inbreds Uy and inbreds Uy, and W9 as well as between inbreds
Uy and W9 are also not significant.

Table 4 presents the arithmetic mean values of the kernel weight per
ear. These data belong to 1964 experiments. In this case as well the
progeny of crosses between line No.10 and inbreds C.O.;5; and Wya
turned out to be the best.

In general the differences are significant with the exceptions be-
tween F; (C.0O.35.X1. No. 10) and F; (W34 X1. No. 10) as well as between
inbreds C.0.;5; and W3;4 and between C.O.;5; and WD.

The experimental data suggest that by selecting suitable inbred lines
for crossing with line No.10 it is possible to increase distinctly the
vigour and yield of the hybrids.

Department of Genetics
Warsaw Agricultural University
Poland (Entered: 4.4.1965)

STRESZCZENIE

Linia Nr 10, wyodrebniona w potomstwie krzyzowki WD XW9, wyrdzniajaca sie
znacznym stopniem bujno$ci w stosunku do form rodzicielskich i F,, ustepowata
wyraznie pod wzgledem plonu ro$linom pierwszego pokolenia, przewyzszajac jedynie
wyjéciowe linie wsobne. Wylonilo sie zagadnienie zbadania zdolno$eci kombinacyjnej
linii Nr 10. W zwigzku z tym skrzyzowano ja z liniami wsobnymi, wyrézniajacymi
sie dostatecznym stopniem plodnoéci, mianowicie z liniami: Usyg Upy, C.045 1 Wira.
Material eksperymentalny obejmowal 640 roslin. Doswiadczenie przeprowadzono
w latach 1963—1964 na terenie Ursynowa, w Zakladzie Genetyki S.G.G.W.

W badaniach uwzgledniono ceche wysoko$ci roélin w koncowym okresie wege-
tacji oraz ciezar ziarn z jednej normalnie wyksztalconej kolby na roélinie. Po opra-
cowaniu danych eksperymentalnych zestawiono je w postaci tabel. Na podstawie
przeprowadzonych doéwiadezen mozna bylo stwierdzié, ze mieszance pierwszego
pokolenia uzyskane z krzyzowek z linig Nr 10 byly najbardziej bujne i plenne. Dane
eksperymentalne wskazuja na mozno§¢ znacznego zwiekszenia plonu mieszancow
pierwszego pokolenia na drodze dobierania odpowiednich komponentéw do krzyzo-
wania z linig Nr 10.
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