52 Tmnéact*wm. of the IMiingis State Academy of Scicnee

Effect of Seeq .Coamf_In jury.oh Germination, Vigor,
 and Yield of Corn |

_ Benjamin Kochler .
Um'verm'ty of IZZi-?_zofs, Urbang, Ilinois

Wihthin the Igst twenty ye‘aré, it ha-s been determineg by 8Xperimentg
“conducieq by a number &1 investigators that hy selecting 5 COIN t¥pe some-
what smoother ip indentation of kerneg) and with g highar broportion of horny

" BOTha important seadling dissazeg, There 1'émains & Question ip the minds
of many, ‘however, ag to whethep the type of kernel indenta-_tion has any.

B0 average of all 249 sampies, 9.7 ber ceni of the kernels had «the seed cogt
broken 4 the. crown, - The 1p Samples with most injury averaged 2g.4

exXperimeniy Were {hérefora organized by the Writer tg obtain better infor.
mation on the effect of seed coat injury in planteg seed on the Tesulting erop.

A consideraple number of eaps of corn waye used in the tegtg conducted
for tweq Years, 'The kernelg Were counteq 80 that egep €ar wag Tepresented

Constituteq g vlot, ang there Were nine ‘Teplicationg in each experiment,
Growing conditiony in both Seasong wape Utisual,  In-ynge the soil wag
exceptionally wel at blanting time, hug became. excersively dry during 1he
Summer, Ip 1284 the gnj) Was barely damp enough fop germination at plant-
" ing time ang ‘drought continyed untif mid-summer:, ‘One woylg expect seed
202t infury to be a faetgy Primariiy in the seedling Stage, Although moigtyre
tonditiong gt Dlanting time wape Very diiferent in the typg YEears, the results
were almilap (Table 1), ) : L
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Seed coat injury at the crown of the kernels caused a significant reduc-
tion in yield in each case, even though the seed coat was only punctured,

. The reductlon in rield was brought about by a reduction in stand and also

& reduction in the vigor of the growing plants, Where the seed coat wag

‘removed from the whole crown, the reduction in stand, resulting from this
injury, was 8.6.per cent, the reduction in helght of plants when the plants

ware about walst high was 5.9 per cént, and’ thie average reduction in yield of
grain at harvest time was 20.7 per cent. .

When the seed coat was removed from g small area on the sides of the
kernels where only horny endosperm was exposed, the plants seemed to grow
normally, No aignificant reduction in stand or yvield was found. Removal
of the tip cap may possibly have had a alight detrimental effect on the crop
grown from kernals treated in sueh manner, but these tests so far have not
setiled this point, for the reductlons found were not statlstically sizniflcant.

The above results were obtained by planting unsterilized kernels in
ordinary dark corn-belt soil in a rotation growing eorn twice in every four
yoarg. In the.same tests some of the seed was disinfectied with ethy! mercury
-Phosphate. - This is a dry dust that. stays on the surface of the kermels and
Drotects the kernels at least to some extent from infection in the s0il. Seed

© with injured seed coats treated ‘with this disinfectant gave results nearly

equal to those from uninjured seed (Table 1),

- Tapre I—Erruer o BErD Coar INITRY OK tE1 YIED oF DENT Cons
lilinois Agrieuliural Experiment Station, Urbana.
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Nature of seed noat infury ) Roduction Reduetion

1 Acre yield | inwield | Apre yield in yield

Seed Nat Disinfected

Buahel Per cant Bushel Per tent
50,8 40,4

None, . ... R e LT T LT T TR T PP R || X N (O S T3 O A
Whole crown romoved.. 22 2 T DT - - 30.0 oo 0.4 18,2%
One-foyrth crown remow - 43.5 - Bt - ALg 17.40%
Crown punctured. - 44.5 12.4% 41.5 18,0*
Tip eap broken off 48.8 8.4 48.5 1.8

Cub in side of keznel A S IO 489 100

30.5 0.4 45,2 2.4
50.0 1.6 44,2 0.4
47.8 0.0 48.9 1.0

* Odds of probability mreater than 30 to 1 that the reduibion is siznaficant.

The soil is inhabited by 2 great nDumber of microorganisms and the
nature of this population i3 infduenced by many factors. Therelore, it would
not be surprising if the resulis obtained frem planting crown-injured corn
at different times and places mlght give various results. Fungus isolations
 were made from the Internal fissuss of injured kernels several weeks after
planting.. Various Penicillia were espocially abundant in these isolations,
and frequently Penicillium osalicum was recagnized. Imoculations were made
on injured seed with pure cultures of a number of fungi just before the. seed
was planted. Thege inoculation tests were made in the greenhouse and also
in the field. Penicillinm oxalicum cansed very severe stunting and seedling

from Injury| from injury -



54 Transactions of the [lnois® Btale Academy of Science

blicht, regardless of whether the inoculuted corn kernels were planted in
wet, Intermediate, ‘or dry seil, Qther Penlcillia investigated so far were
neavly harmless, Aspergilius flavus and Aspergiitus tomarii gave a striking
effect, except im diy soil, in thal they produced virescent plants (plants
partly white or cream. ¢olor). Gibberella seubinctii, on the other hand,
caused savera stunting and seedling blight only in dry soil. From results so -
far obtained in these tests, it scems logieal to conclude that Penicitfium
oxalicim is an important eause of the harmful effects observed from. planting
corn with the geed coat injured at the crown, but it is likely that some other
organisms may also be of impertance, - _ R i

Conclusions—Rough-gared seed corn is eagily injured in handling, and
kernelg having seed coats injured at the orcwn, when planted, aré inuch
more severely injured by a number of fungi than Kernels with sound seed
coats. 'This, no doubt, wag one of the important factors involved when in
earlier work it was found that the field performance from rough earg was
not ususlly o good as from smoother ears, With the development of good
corn-seed diminfeectants in recent years, the harmful effects from seed coat
injury can largely be eliminated.
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