2=

b=

-~carmine-and “examined, = 'In Ms ms $° 8 samples, “about ‘half the grains are
--normal in appearance and. half a -are’ ‘emaller and ‘partially filled with

- of the. small grains contained two sperm m nuclei and-a vegetative nucleus

6. Heterotic effects of a chromosomal segment.,

_llnes wlth theigi allele. . Fq plants, all heterozygous for the :inversion

" kernels. The colored kernels are heterozygous for the inversion and
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Pollen grains from Ms ms S 8 and Ms ms 8 s plants were stained with

-—-———o

starch, The latter presumably are of Ms s and ms s constitution. Some

while. others apparently had only one nucleus, .In' Ms ms g 8 samples,
there is no normal pollen and none of the grains contains starch. Some
of the cells have a single nucleus and ‘0thers show signs of degenerate
nuclear material. ' Both S and Ms may produce a transient conditioning -
of the’ cytoplasm of the mzcrospores. ‘Grains of identical genotypes .
(Ms s and ms g) are present in the two, samples exemined yet in:the Ms -
ma S s sample the abortive grains ere much more normal in appearance.
This difference: may be due to the action of the § factor, Moreover,
the ms 8 genotype:in itself canrot produce’ ‘abortion in the microspore.
since: normal Kys pollen is of this constitution, It would seem that
the Ms factor also has a.conditioning effect on the cytoplasm of the
PMC prior to meiosis which determines whetlier. a microspore of ms s
constltution w111 be entirely nonnal or will abort.

Ellen Dempsey .

Tests for heterotic genes in the long arm'of chromosome 3 were con-
tinued in 1956. A homozygous inversion 3a strain carrying the recessive
aj allele in the inverted segment was crossed to a number of inbred

and for Asa, were backcrossed by the recessive 81 inversion stock. On
the Fz backcrossed ears there was & ratio of 1 coloreds 1 :colorless

for A:a and the colorless kernels homozygous for the inversion and for
a3a. The kernels of the 2 classes were planted in replicated plots.

Data for grain yleld, ear height, kernel wezght, ear number, and maturity
are glven 1n the following tables: , ,




A d

¥% Significant at 1% level
¥ Significant at 5% level

ik
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iH} -~ |_Ave. yleld per rep. in 1bs. : eight plant ih cms,
i e ts B . : T
;JW! reps.| Aa | aa |'t! velue ‘ a |'t!' value
o R 4 12 | 3.89 | 3.58 | 6,20% | 4. 60%*
il R 2 12 | 3.37{33]| 017 6. 28%%
L 0 41 12 | 3.49 [ 3.24 | 4.17%¢ 5. 65%%
i K4 |12 | 3.55 | 341 152 6. 8535
11 I205 } 12 | 3.05 {311 0,90 0,51
" €103 |12 [ 3.38 [3,29]| L32 - 3,67%
i 5120 B | 12 | 3.79 | 3.58| 2.14 7. 46%%
o K187-2 | 12 | 2.92 | 2.65 | 2.45% 10, 41 %**
| | 38-11 | 12 | 3.62 | 3,39 | 288w« 5, 37%%
!. 07 12 | 3,56 | 3,19 | 3.36%% 12,16%%
WF 9 12 3.36.| 3.41 1.40 2. 44%
| W 26 12 ] 3.29 | 3.40] L11 7,07%%
| R 59 12 | 4,05 | 3.92| 1.55 10, 373
N '
I ¥ Significant at 1% level -~ -
| ¥ Significant at 5% level
Ave. ye#ghtigfg%g9g gernels 7 | A??f ear 1v:<_>.»per::re.p.,E
. No, R | No. | 1
| _jreps.| As | aa |'t' value {Ireps.| As | sa |'t! walue
R4 6| 187 | 166 | 2,94% |} 12 | 177 |169 | 151 .
! R 2 6 |192 |81 2.57% 12 | Y2 | 14.8 | 2.23%
0 45 6 | 231 | 200 | 317¢ || 12 | 13.1 |13.2 | 0.27
0 41 6 1199 |173 | 3.93*% || 12 | 16.9 | 16,0 | 1,96
‘ M1, 6 |18 | 173 407 |1 12 | 15,8 16,7 | 1.99
K4 6 | 178 | 159 2,28 12 | 18,5 |18.2 | 0.48
I 205 6 | 197 |18 1.86 12 | 12,6 {13.0 | 2,19
C 103 6 | 221 | 205 2.48 12 } 13.5 |13.2 | 0,72
6 | 235 | 207 8, go¥¥ 12 | 155 |14.3 | 217
L K187-2 | 6 | 202 {177 Lo L1 %% 12 | 15,1 | 13,0 | 4.75%%
. 38-11 6 |=218 |188 6., 06%* 12 }116.0 |14.5 | 2.57%
07 6 | 214 | =205 1.59 12 | 18,0 |14.5 | 6.44%%
WF 9 6 | 223 |186 | 12, 41%* 12 12,5 |12,8 | 1,08
W 26 6 220 197 3, 71 %% 12 13.5 |14.8 2, 79%
R 59 6 26 228 1,62 12 16.8 |17.6 1,46
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| Ave. days from planting to half
Foo ¥ 4 1 o
vepe. | 2 | e
4 12 - 69.2 69.7
2 - 12 ~ 68,8 | 69,1 .
45 12 - 66,3 | 65,2
AR 12 69,7 69.4
L 12 -} 7.9 | T3 !
205 . 12 66,9 | €6,2 . :
5120 B 12 67.4 | 61.5 .
K 187-2 - | 12 65,2 | 649
38-11 c12 67,0 . | 66.9
07 12 65,3 65.2
W9 12 - 62,9 64s1
W 26 |. 12 66,1 66,5
R5 - | 12 66,2 66.5

** Significent av 1% level

* Significent at 5% level

The kernels from selfed ears of Fj plants!were'planted at random in
the field without classifying for aleurone color. The Fo plants were

~detasseled and the intervening rows of  an @j “tester-uged as pollen source.

Flants having ears with only colored kernels-are homozygous for the chro=
mosome 3 segment from the inbred line, those with helf:colored and half
colorless kernels are heterozygous for the inverted segment, and those

. with only colorless kernels are homozygous for- the-inversion. -Date for

grain yield, ear height, ear number,‘andfmaturity are presented below:

Ave., yield per plant in gms. 1! value

i S AN | AA Aa

No. - No. No. vs' ve | vs

plantsl AA Iplants| As |plants| as Aa aa_ | as

R4 036 | 72,9) 86 96.21 34 1101,8]3,58%%| ) 60%x[1, 5/

R2 .70 99,21 120 [116.0} 52 ]108,5 | 2.42%%| 1,65 |1.48
-0 45 61 1118.2]| 124 |13L.2| 61 |108.9 | 2.52%*%| 1,52 |4, 8o%%
041 1 35 |110.5} 90 "|116.4] 31 103,3 11,00 1 0,99 - |2, 11¥%
M 14 (67 1106.81 124 |125.8| 53 |[113.7 |4.23%¥| 1,34 [2.43%
I 205 AR | 97| 64 |104.2f 39 |107.3 }1.44 ] 1.59 [0.42

€103} 27 | 99.1| 82 l122.9| 32 [103.7 |3.08%*%| 0,47 " |2.53%
5120 B 42 1101,81 86 1117.6| 44 [109,5 |2.68%*| 0,99 1,28

‘K'187-2 | 47 |116,0]119 |113.7| 59 |103.5 |0.38 | 2.06% |1.96

38-11 32 | 9511 77 (111.4| 35 | 98,1 [2.04* | 0,36 [1.76
07 44 |119.0| 71 |133.6) 33 [113,1 |1.98% | 0.7k |2, 74%*
W 9 53 |112,11109 (116.8| 66 |116.5 |0.7, |0,59 |0,05
W26 60 | 82,31119 [101,1| 52 | 98,2 |4.29%¢| 3,15%*|0, 58

R5 | 36 |921| 8 [115.3] 32 | 88.2 |3.22%%| 0.52 [3.74%%

¥* Significant at 1% level
¥ Significant at 5% level
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| _Ave, ear height pe gmpwiggt in cms. ' Loty X%lue

Yo. No. B No. e e Vé . vs
plants | AA plantxs Aa jplants|{ . aa | Aa. aa aa

A 36 91 | 86 - 9% | 34 | 90.1.52 0.15 | L.62
2 70 1106 [119.71105 | 52 | 960,16 | 3.28%] 4 16%
L5 61 94 | 124 .7 88 | 6L | 77 | 2.04* | 5, 78%x%| L, 6]1%x
41 35 1100 | 90 110 | 317 | 200 | 2,66%*| 0,15 | 2,63%
1

20

67 70 1124 | 76 | 53| 73--2.95%¢| 111 | 0.87
5 42 9% | 64 |105 | 397 | 111 .| 5.15%* | 6,38%x| 1,98
C 103 27 8 | 8. 8 327 8.[0,32 | 0.53 [1.13
5120 B 42 1106 | 86. 1111 | 44 | 105.]1.68 |.0.57 .| 2,31%
K 187-2 47 107 | 119 . | 104 59 | 85 . 142 |7 24%%| 7,36%%
38-11 32 1128 | 76. 1122 | 35 | 100 | 1,87 | 7.24%%| 6,31%x
07 4 1126 | 70 .| 124 | 33 | 109.]0.39 he32%#| 4 37%%
WF 9 53 101 | 109 . | 102 66 | 96 10,25 - 1.30 2.,15%
W 26 56 [100 | 113 | 102 | 49 88 10,58 | 3.62%%| 5, 37%x
R 59 36 125 | 8 | 122 | 32 | 1108 OLTLT | e hTRH] 4L 98Rx
J = S .

¥* Significant at 1% level
‘ *S:Lgnificant at 5% level__

_Ave. ear rumber. Rer glant N Y .vaﬁl.pe"'

No. | Moo | - ‘N, | |l vs. | ws | ws

plants| AA plants A_'_a" plants aa | Ad | aa” | aa

R4 36 | o3| ge|nis| a [naslues |ues | o

R 2 0 | L2l|120 |L15| 52 | 1,09{1.05 |1.68 |o0.99

045 | 6L, -l %13 124 [ 1.18 ]| 61 | 1,05|0.81 | L2 | 2.45%e
041 | 35 12090 P13l |31 | 113{1.22 |07 | 1.96
M1,
I
e

| 67 11.03| 124 | 1.14:| 53 | 1.13| 2.33%%] 2,07* { 0,17
205 42 | 1. 02 64 ; 1.08;, 39 1 1. 18 1.30 , 2.458** 1.53
5120 B. | 42 .} 1 12| 86 | L14:| 44 ~1.23' 0 31 1.33 .31
K 187-2 A7 12,36 119 .| 1.36:| .59 | 1.07 “3.99%%| 4, 21 %
38-11-. 32 |L00| 77 . 1,16:f 35 | 1.00 2,47*)9 0 |, 61%
07, « | 4 |L17| 7 | L2533 | 00|09z |2k |38y
W26, € :| Loz | 119 | 139 | 52 | 1.15| 2:16% 1,2, [0.60
1%5_9'. = .36 : 1 22 85 | L3532 | 1.19]1:36 [o, 27 | 1.67

fakd Significant at 1% level
¥ Significant ‘at 5% 1evel
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x %

i i ! yalue .
Ave, days from planting to silking 7 v =
No. 1 - No. - WNo. . s vs - vs
plants] - AA- plants Aa  {plants| aa Aa aa . aa
R 4 36 65,1 85 64,9 31 | 64.6] 0,54 |1.28 |0.54
R2 67 | 63,7 111 | 62.4 ] 49 63,21 3.52%*%| 1,12 | 1,98*
0 45 56 63.4 | 113 61.3 | 54 61, 4 .5‘38** 3.,89%¢1 0,10
0 41 31 | . 65.5 1 8 | 65,6 28 | 64.8|0.32 | 1.68 .| 2,61%*
‘M1, | 56 | 623|107 | 61.8| 48 | 62.6]1.41 |1.00 | 2.27%
C103 .| 27 {652 78 | 650 29 | 65.5|0.,37 | 0.47 | 0,95
5120 B 38 | 65,3 | 82 | 65.1 | 41 | 65.9}0.51 | 1.18 | 1.87
K 187-2 42 63.7 | 104 63,6 | 50 | .63,0}0.15 1.35 | 1.32
38-11 22 | 66,5 57 66.6 32 65,91 0,12 | 0,78 1.05
07 43 66. ., 65 65,5 31 65,51 2.18% | 1,63 0
WF 9 49 | 62.4 |1 104 | 62,71 63 | 64.4|0.72 | 3.35%%] 3,41%%
W 26 54, 63.9 { 104 63,0 | 44 | 63.2] 2.05% | 1.26 0,50
R 59 26 72,6 ] 60 .| .70.2°| 24 | 70.9]| 4s06%*] 2,15% | 1,08

¥* gignificant at 1% level
¥ Significant at 5% level

, After 3 successivé years' tests 1t is concluded that certain inbred
lines carry genes in’ the long. arm of chromosome 3 which.give a heterotic
effect when tested against the samé segment in the inversion strain,

This heterotic effect is shown in both grain yield and ear height.

The

grain yield data obtained from 1954 to 1956 and the maturity data ob-
tained in 1955 and 1956 are not consistent.

to differences in the conditions of different growing seasons.

Thls might be attributed

As

indicated in the tables of- grain yield and ear number of both backcrossed
and F2 materials, the larger ear number is, in most’ cases, related to
the greater yield in the heterozygous classes over the homozygous classes
in those inbred lines which show significant differences.
height obtained in the last two years from backcrossed materials show
highly significaent differences between heterozygous and homozygous inver-
sion classes, except in one inbred line, I 205, which showed a signifi-

cant difference in 1955 but not in 1956,
imaterlals as shown in the table presented in this paper.

Data for ear

‘This is also true in the Fjy
The differences

in kernel weight are highly significant in most inbred lines in both
These dlfferences are either due to the heterotic genes from
the- 1nbred lines or the 15.75% ovule abortion in the class heterozygous

years.

for inversion’ (3.31% in the class homozygous for inversion).

From

these experiments it is also concluded that the method of using para-
centric inversions for testing genes affecting agronomic characters,
such as yleld and ear height, as suggested by Dobzhansky and Rhoades in
1938, is effectlve.

Chuan-Ying Chao




