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From the extreme reduction in grain
yield associated with the removal of all
blades (1, 2, 3) from maize plants one
might conclude that no filling of the
grain takes place after defoliation. In
order to get data on this question a field
trial was made using U. S. Hybrid 13
(WF9 x 3811) (Hy x L317) in the sum-
mer of 1941 at Urbana, Illinois.

In a block of two-plant hills twenty
were selected which contained plants of
approximately equal size. On August 15,
when the kernels were in the roasting-ear
or milk stage, the ear from the north or
west plant in each hill was harvested.
The ear on the other stalk was allowed to
mature before it was harvested. From
another group of twenty twin-plant hills
both the blade and the sheath were re-
moved from the north or west stalk.
(Fig. 1) The other plant in these hills
was uninjured. Ears from both were left
on the stalks until normal time of
harvest. From another group of twenty
selected hills the north or west plant was
treated by removal of the blades only.
The neighbor plant in each hill of this
group served as an untreated check.

Bach ear was harvested in mid-Novem-
ber and tagged separately so that the

yield of the treated plants could be com-
pared with that of the untreated checks
in the same hill. The results are pre-
sented in Table 1.
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Fig. 1.—Stalks of corn illustrating both
plades and sheaths removed (left); blades
removed but sheath intact (center); and
both blades and sheath intact (right).
(Drawing by Dr. Carl Mohr).

TaBLE 1.—YI1ELDS OF CORN PLANTS TREATED WHEN THE KERNELS WERE IN THE MILK

STAGE BY (1) HARVESTING EARS,

(2) REMOVING BoTH BLADES AND

SHEATHS, AND (3)

ReMoOVING THE BLADES ONLY CoMPARED WITH NORMAL UNINJURED PranTs. URBANA,
1941.
i Yield per acre
Treatment applied when kernels on the ears Test weight | Weight of
were in the milk stage per bushel lmglﬁmeh
Shelled corn Cobs
bu. 1bs. 1bs. gms.

Harvested ears 19.7* 690.8* 38.7 88.2
All blades and sheaths removed . - o om oo ae 2.8 621.3 45.8 104.0

blades removed. ... ... 30.0 #30.7 47.9 126.1
None (normal, uninjured plants) . _oooooooooooean 81.1 843.2 58.9 205.4

* Ttalicized data were accompanied by odds according to Student’s method high enough to indicate distinet

significance as compared with the untreated check.




Yield of shelled corn (Fig. 2) was
lowest when the ears were harvested on
the day the other plants were defoliated.
This yield was about 7 bushels an acre
lower than that obtained from plants
having both blades and sheaths removed.
The source of this greater yield may be
in the photosynthesis by the chloroplasts
in the green stalk, and in the transloca-
tion of reserve materials from the stalk
and cob after the leaves were removed.

The yield of plants carrying leaf
sheaths, but no blades, was a little over
3 bushels an acre more than that of
plants from which both the sheaths and
blades were cut away. This difference
represents the photosynthetic activity of
the sheaths. Taking off all blades at this
stage of ear development lowered the
yield 51 bushels an acre compared with
plants on which the blades were allowed
to remain.

The weight of cobs was about 70
pounds an acre greater when the ears
were harvested in the milk stage than
when all the blades and sheaths were re-
moved at that stage. This indicates that
the cobs of early harvested ears may have
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contained some grainforming materials
which, because of being removed from
the stalk, were not translocated to the
kernels.

Compared with ears harvested in the
milk stage, ears left on stalks which were
deprived of both blades and sheaths
showed an increase in grain yield of 36
per cent, a decrease in cob weight of 10
per cent, an increase in bushel weight of
18 per cent, and an increase in weight of
1,000 kernels of 18 per cent. Leaving the
ears on stalks from which the blades only
were removed was associated with an in-
crease in grain yield of 52 per cent, a de-
crease in cob weight of almost 9 per cent,
and increase in weight per bushel and
weight of 1,000 kernels of 24 and 43
per cent, respectively. Permitting the
ears to remain on uninjured stalks until
complete maturity increased the yield of
shelled corn 312 per cent, the weight of
cobs 22 per cent, the bushel weight 52
per cent, and the weight of 1,000 kernels
235 per cent.

Thus, the yield of shelled corn was
made up of contributions as follows: 36
per cent from the green stalk alone, 17

Fig. 2.—Representative kernels of maize produced by plants treated when the grain
was in the milk stage by (A) harvesting the ears, (B) removing both blades and sheaths,

(C) removing the blades,
non-defoliated plants.

in comparison with (D)

normal mature kernels produced on
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per cent from the leaf sheaths alone, and
259 per cent from the leaf blades alone.
Considering only the development made
after treatment, the bare stalk was re-
sponsible for 11.5 per cent, the Ileat
sheaths for 5.5 per cent, and the leaf
blades for 83.0 per cent of the increase in
yield of shelled corn.
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