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PLATE I.—Center row, best ten ears of eastern varieties. Rows above and below, Papago.
In the whole crop the average weight of the Papago ears was more than twice that for the
eastern sorts.



PAPAfiO SWEET CORN, A NEW VARIETY

By G. F. Freeman

That eastern varieties of sweet corn do not succeed well in the
arid Southwest is a matter of common knowledge among the truck
growers and market gardeners of southern Arizona, Such varieties
as Stowell's Evergreen, Oregon Evergreen and Country Gentleman,
will produce sparingly when grown under especially favorable cir-
cumstances but even these are so uncertain and generally unproduc-
tive that they are but seldom planted. As a consequence, our table
corn must be shipped from the more humid coast regions of the Gulf
of Mexico or the Pacific, or else we must content ourselves with
roasting ears grown from varieties of field corn.

GENERAL OBSERVATIONS

After green corn is harvested, it rapidly loses its sugar by con-
version into starch. Experiments conducted in Maryland* showed
that green corn, which contained as much as 4.74 percent of sugar
when harvested, lost ordinarily about one-third of its sugar content
after 24 hours storage, and that at the end of three days only two-
fifths of the original sugar content remained. These data, moreover,
showed no material difference in the rate of change as a result of
husking the ear, wrapping it in oiled paper or storing it in a refriger-
ator. To be at its best quality, therefore, greenx corn should be har-
vested and cooked immediately. This accounts for the fact that
corn coming from our own kitchen gardens is so often superior to
any that we can obtain from the vegetable market. California sweet
corn, or any " imported" product, must necessarily have been iu
transit and in the hands of commission men and retailers for some
days before it reaches the consumer. It is therefore little or no richer
in sugar by the time it arrives upon the Arizona market than locally
grown green field corn. The varieties of field corn usually planted
for roasting ears in southern Arizona are the ordinary small Indian
soft corn (Z$a amylacea), Hickory King and Early Mexican June.

* Maryland Agr. Bxp. 3feu ^ni 120, Sweet Cora Investigations, 1907
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To this list should be added Sylva's Early, since it is quick in matur-
ity, productive, hardy and locally well adapted.

In an immature stage, the sugar content of green corn is very
high. As it approaches maturity this is changed into starch and is
deposited in the endosperm of the kernel. Field corn differs from
sweet corn in that at maturity nearly all of the sugar has been trans-
formed into starch which fills the cells of the endosperm and maintains
the plump figure of the grain even after it has become air dry.
In sweet corn, on the other hand, the conversion of sugar into starch
goes on less rapidly and is far from complete when the drying of the
ears stops further transformation. The starch grains are small,
incompletely developed, and do not entirely fill the endosperm cells.
The loss of water in ripening, therefore, results in the partial collapse
of these unfilled cells and hence the wrinkling of the grain.

Although as, above noted, the sugar content of very immature
corn is high, the lack of solid material in the grain renders it insipid.
The most palatable stage is that in which the grain is just passing
from the milk to the early dough stage. At this time there is still
enough sugar to give a pleasant sweetness and yet there is sufficient
substance in the grain to give body and character to the food. We
call this stage the "prime roasting ear" condition. Quality in a
variety of green corn, therefore, depends for the most part upon its
sugar content when in the prime roasting ear stage. The preference
for green sweet corn for use on the table or for canning is based upon
the fact that it passes through the prime roasting ear stage with a
higher sugar content than is the case with field corn. It must be
remembered and emphasized that however superior the variety of
sweet corn may be, if it be gathered too late or kept in storage too
long after harvesting, its sugar content may be so reduced as to make
it inferior to even a good variety of field corn when gathered at exactly
the right stage and cooked immediately.

In view of these facts, it is clear that we cannot hope to secure
really high grade green corn for table use in Arizona until we are able
to grow sweet corn locally.

In the summer of 1910, while visiting the Papago Indian vil-
lages in the desert valleys of southern Arizona between the Babo-
quivari and Quijotoa Mountains, for the purpose of studying Indian
crops and agriculture, the writer's attention was attracted to a few
ears of the true, southwestern, Indian or Squaw corn which contained
a number of wrinkled sweet grains. These ears were sectored and
from them a race of native sweet corn has been isolated. There wesre
originally two types. The first was from ^ars of small grained flinty
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popcorn. This corn was extremely hardy and resistant to worms
but the ears were so small and the grains so shallow that it could
never become popular as a table variety. The other type had larger
ears, deeper grains and seemed to be sweeter but it was much more
susceptible to injury by worms and by the ear molds which follow
their attacks. The two strains were therefore crossed in the hope
of combining the good qualities of each. The first year after this
cross was made the average weight of the ripe ears was about 31
grams. Some, of course, were larger, weighing as much as 100 grams
of more. Even these were small when compared with the larger
varieties of eastern sweet corn. It was therefore planned to breed
this corn for a few years in order to increase somewhat, if possible,
the size of the ear and grain before giving it to the public for general
planting. After four years of breeding, the average weight of the
ear has been more than doubled, and the size and depth of grain has
been materially increased. There are no indications that limits for
these characters have yet been reached but as the variety now stands
its superiority over eastern sorts for planting in the Southwest is so
marked that it would be unjust to withhold it longer from public
use. While, therefore, the present publication will serve to introduce
this new variety and record the progress of the work of the writer
upon it up to the present time, breeding operations will be continued
in order, if possible, to bring the size of the ear and grain fully up to
the standard.

The few grains of sweet corn found among the common Squaw
corn in the Papago villages were planted during August of the same
summer, i e. 1910. From the large type two ears, and from the
small type twenty ears were secured. In May, 1911, part of the
grains of certain of these ears were planted in ear rows and on July 3
of the same year the remainder were planted in like manner. The
remarkable difference in the yielding power of the different ear rows
is exhibited in the following table:
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I.—YIELD OF PAPAGO SWEET CORN IN 191 L

Row No.

10 mixed
11
11-6
11-19
11-9
11-3
Il-f7
11-7
10-1-1
10-1-2 .
10-1-3
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11-3
11-4
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11-11 , . . ,
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Yield
per row

02.

54
63
63
84
60
91
60

145
61
83
81

100
106

Record lost

52
22

110
33

Record lost
71
41
45

Record lost
53
27
66

Record lost
39

Record lost
35
10
25
37
48
8

The result of this test showed that notwithstanding the fact
that the whole crop came originally from a few seeds, lack of uniform-
ity in productiveness as well as type, offered to the breeder an oppor-
tunity not only to select toward a more ideal form of ear and kernel,
but also toward an improvement in yield. Records of ear size were
not kept in 1911.
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In the fall of 1911, 61 ears were selected, keeping in mind pro-
ductiveness of parent row, size of ear and depth of grain. Part of
the corn from 31 ears was planted on the breeding plots at Tucson,
April 29, 1912, and the entire series on the Experiment Station Farm
at Yuma, July 31, 1912. In both of these plots data concerning the
dates of silking and tasseling and the weight and number of ears
borne on each stalk were kept. In addition, on the plot at Tucson,
records were made of the height of each stalk from the ground to the
ear, and from the ear to the base of the tassel. These characters were
studied as aids to selection in breeding for yield and size of epr.
The suckers were removed from the stalks in all cases before they
were six inches long.

In 1913, the work with sweet corn was confined to the bleeding
plots at Yuma. 'Here 70 ear selections from the previous year's
crop were gro^vn. Records were again kept of the time of silking* and
tasseling, the yield per stalk, size of ear and the number of ears and
of suckers on each stalk. Correlations between these various char-
acters were studied as a means of guidance in future selection work.

For the breeding block in 1914, 50 ears from the crop grown at
Tucson in 1912, and 50 ears from the 1913 breeding block at Yuma
were chosen. Half of the corn from each ear was planted August
6-8, at Tucson. The remainder of the seed was kept for the purpose
of repeating the series again the next year as it was realized that it
was being planted too late to obtain a satisfactory yield unless the
season happened to be extremely late. A rather peculiar effect of
this late planting was the almost complete suppression of suckers.
The average number of suckers on the 1913 crop was 1.2 suckers per
plant. In the 1914 crop, this average fell to 0.1 suckers per plant,
which is very low indeed for Papago sweet corn. The total yield
was also markedly cut down but the size of the ear again showed a
slight increase over the average for the previous season.

Table II summarizes the results of four year's work in the breed-
ing of this corn for yield and size of ear. Exact records of size of
ear and yield per stalk were not kept for the 1911 crop, but after the
selections for the 1912 breeding block were made, the remainder of
the corn was shelled together. Corn from this mixed lot, grown in
the same field and under exactly the same conditions as the breeding
block for 1912 offered a good check on the progress obtained by that
year's selection and is therefore here given in lieu of the 1911 crop.
Substantial and steady progress in breeding for increase in the size
of the ear by simple selection within the variety is here indicated.
In the matter of yield, on the other hand, three years of annually
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increasing yields have been sharply interrupted by the low yield of
1914. Whether this may be ascribed solely to the unfavorable cir-
cumstance of late planting can only be ascertained when this series
Is repeated, with the same seed-ears next summer.

TABUS II.—FOUR YSARS SECTION FOR SIZE OF KAR AND YIEU> IN
SWEET CORN

Year

1Q1O

|Q10

1Q14.

Average yield
per stalk,

grams

57
65

107
57

Average siz«
of ear,
grams

31
37
60
68

1, Grown in 1912 from mixed, undetected seed of 1911.
2, Crown in 1912 from selected seed of 1911.

POLLINATION STUDIES

'Many eastern varieties of corn when grown in Arizona will
produce a healthy stalk and a large cob but the latter may have only
a few grains scattered here and there over it. Generally it has been
assumed that failure to set seed was due to a lack of pollination and
that this ,in turn, was a result of the "burning " of the silk and tassel,
^terhaps the pollen itself, by the heat and dry air of our summer cli-
mate. Weight is lent to these assumptions by the fact that when
cool, damp weather occurs at the time of silking and tasseling, prac-
tically any eastern variety will produce well, at least on irrigated
land.

The cover cut shows at the left, four ears of Peep o' Day sweet
corn grown at Yuma in 1914. They came from a plot of this sort
which formed a part of a larger block of other sweet corns undergoing
a test of varieties. It, however, tasseled and silked some days in
advance of the remainder and therefore did not get the benefit of the
pollen from the Papago and other varieties adjoining. It will be
observed that the ears are very poorly filled. They represent the
average of this variety. On another part of the farm, a single row
of Cocopah fa native Sqiiaw field corn) was growing. At the right,
in the cover cut, a typical ear from this row is shown. Here the ears
were, for the most part, well filled. If the cause of practically complete
failure in the Peep o' Day was due to a lack of pollination, it would
seem that under the same weather conditions a single row of the
acclimatized Cocopah corn was much better able to furni$h poljen
for its own silks than a single row of the ttttacclimatized eastern sort*
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In this counection it should I.'e menliom:d th<!.t other (·astern sorts 
which silked at the time the Papago was in tassel, filh:d better than did 
the Peep o·Vay. HoweH'r, the fact that they \.n:re not filled as wen 
as the l'arago. would indicate that the trouble does not lie wholly 
with the lolltn, but that hardiness of the silks. and perhaps other 
factors also, enter, to n large degree, into the final result of the: yield. 

In 1011, it was noticed thut there was considerable variation in 
the relative dales of silking and tasseling on dilTe:rent stalks. Nine
"teen stalks showing contemporaneous silking and tasseling were 
therefore tegged. III like tT,cnner, 18 stalks ha\;ng frec;h silks hut 

Fie: I.-£If«t"of the tusoJiol .od .Uklolt On yi~ld. 
l'~p<r ro .. · Pollen m<t>Uy .. ""ted bc-fore "lks .ppUred. A~l" .. dlht of.,..., 1.8 ..... 
J.o .. .,.. ro .. : Silktd.t t;m~ 0( .bundaot pUHen. A"~ .. ~*bt of un 2.3 OL 

froDl wbiC'h all pollen had been wasted were :.'I.lso marked. When the 
eorn was harvested, the 19 ears, from stalks with contemporaneous 
silking and tasseling, a\'~raged 2.3 oz., in weight; whereas the 18 
ears from the other seric:s averaged only 1.6 oz. (See Figure 1.) 
In 1912 this study was rontillued and 3387 stalks were tagged, 
numbered, and the date!: of the first appearance of lbesilks and tas
sels and also the yicJrls, nUOlIJer of suckers. height, etc., of each stalk 
were recorded. ~1'IJ(: rtlatioll between the difference in the till..Ie of 
silking and tasS<'ling and the yield is shown in the following table: 
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TABLE III "RELATION BETWEEN THE DIFFERENCE IN THE TIME OF"
TASSELING AND SILKING AND YIELD

No of days between tas-
selmg and silking

Average yield per stalk,
grams

1

<>5

2

70

3

71

4

74

5

77

6 7

77|79

8

78

q

77

10

69

11

68

12

63

13

61

i

1415
I

5t> 59

16

54

17

35

18

31

19»

21

In this series the highest average yield was not made by those
stalks showing the least difference in the time of silking and tasseling,,
but the highest yielding class was that which first showed the silks
seven days after the tassels first appeared. All those classes in which
the difference in tasselmg and silking time was greater or less, yielded
less, but the decline in yield was more marked as the difference
increased than it was in the other direction. In this connection it is
interesting to observe that the average difference in the time of tassel-
ing and silking was seven days; that the greatest average yields were
produced by those stalks which silked during the time of maximum,
silking, while those silking earlier or later yielded less, and finally,,
that the period of maximum tasseling occurred just seven days pre-
vious to this time. If we assume that the period of maximum dis-
charge of pollen occurs approximately seven days after the first ap-
pearance of the tassel (judged from general observation to be prob-
ably the case in Papago sweet corn, but not yet substantiated by
careful field notes), the time of maximum silking would also coincide
with the time of greatest abundance of pollen. The greater yield of
these stalks was therefore probably due to more complete pollination
than was secured by those which silked either earlier or later. These
very apparent relations between the time of tasseling and silking
and yield, further indicate the importance of proper pollination as a
factor in the productivity of corn in Arizona,

A similar study of the crop of 1913 again showed that the yield
of those stalks wrlich tasseled and silked at the medium date (time
of medium silking and tasseling) was greater than those which were
earlier or later. Thus we have:—

17 early strains
33 medium strains . . . . . . . ,*.. .
20 late strains , .

Total yield
per st*lk
pounds
.227
,244
»220

,,L.
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CHARACTERS CORRELATED WITH SIZE OF EAR AND
YIELD

As already mentioned, one of the chief objections to the Papago
sweet corn is its small size of ear. This is also accompanied by a
tendency to be prolific. In the variety test at Tucson in the summer
of 1914, the Papago corn averaged 4.33 ears per stalk. Some of these
ears were borne on suckers. Large eared varieties of corn usually
produce but one or two ears per stalk and they also start very few
suckers. These facts led to the conception that if the suckers were
removed, as fast as formed, more of the strength of growth would
go into the main stalk and hence into the production of a larger ear,
In order to test this point a plot of Papago corn was planted in 1912
at Tucson. The rows were three feet apart and the hills three feet
apart in the row. All rows were thinned to one stalk in the hill
and on each alternate row, the suckers were removed as fast as they
attained a length of six inches. Fourteen rows with suckers removed
and 14 rows with suckers allowed to remain, were grown. The total
yield of the 14 rows without suckers, was 65 pounds and of the other
lot 63 pounds. The average weight per ear was 32 grams in each
case. This showed that nothing would be gamed by removing the
suckers. In the 1913 breeding block, the suckers were therefore not
removed but records were kept of the yield of each individual stalk,
and also for each, the number of ears, weight of ears and number of
suckers. This made it possible to see whether or not, on the aver-
age, those stalks which produced few or no suckers, produced larger
ears, and also whether the ears on those stalks which produced several
were smaller than on stalks which produced but one or two ears.
The result of this investigation, given as statistical constants, is
shown in the following table.

XV.—CORRELATIONS IN SW£ET CORN CHARACTERS, 1913

Correlation between

Yield per stalk and size of ear ...
*' ** i* fi number of suckers, . . . . . ,
" " " " " "ears

Size of ear and number of stickers . . . , , . . , , * . . .

Number of suckers and number of ears . * .

Correlation

4- .74
4- 66
4- 85
4- 18
, in
4. 80

Probable error

±04
+ 05
+ 02
+ 08
4- A7

+ 03

These high correlations between yield per stalk and number of
•cars and suckers* and between size of ears and number of ears and
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suckers should not be accepted as criteria to follow in selection for
either yield or size of ear. They merely indicate that within this,
variety, vigor, and hence productivity, usually carries with it the
production of a number of suckers and also a larger number of ears>
per stalk.

VARIETY TESTS

During the summer of 1914 two comparative tests of the Papago
with eastern varieties of sweet corn were made. These were planted
March 5-6, 1914 at Yuma, and April 10 at Tucson. Small black
flea beetles (Chaetocnema ectypa) injured both lots quite severely. So
many plants of the early lot at Tucson were killed that all plots had'
to be replanted about April 20. The latter planting was injured to
some extent but very few plants were killed outright. The plants
were all sprayed twice with lead arsenate but very little benefit could
be ascribed to this treatment. Although all varieties suffered from
the attack of these beetles, the Papago seemed to be somewhat more
resistant than the other sorts.

At Yuma, the Papago sweet corn was planted in alternate rows-
with the other varieties, the rows being 120 feet long, 3 feet apart and
containing 40 hills each, All planting was made March 5-6. The:
following table gives the yields in pounds of dry shucked sweet corn*,
on the cob:
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TABLE V.—VARIETY TEST OF SWEET CORN AT YUMA, 1914

Name of Variety Yield in pounds

Papago 11.00
Egyptian Sugar .22
Papago 15.75
White Mexican 1.50
Papago 12.50
Stowell's Evergreen 3.00
Papago 9.75
Early Black Mexican 2.00
Papago 12.75
Perry's Hybrid 2.50
Papago 10.00
Peep o' Day .50
Papago 8.50
White Cob Cory 1.75
Papago 13.75
Golden Bantam .75
Papago 12.00
Oregon Evergreen 2.75
Papago 12.50
Country Gentleman vilJlilJ~LL— 4.00

Papago Eastern varieties

pounds pounds
Total yield 118 19
Average yield 11,8 1-0

Plate II, Fig. 1 shows a row of White Mexican in the center with
rows of Papago on either side. This figure is from the Ytiina plots.

At Tucson the planting was also made in alternate rows. At
harvest time the number of stalks in each row and also the number
of ears were counted. The weight of the total row product there-
fore, made possible the calculation of both the average yield per
stalk and the average weight per ear in each variety. Table VI
gives the details of the results obtained and exhibits the uniform
superiority of the Papago over others. It will be noticed that, of
the eastern sorts, all save three failed almost completely and even
of these three, the best was outyielded more than fourfold by the
Papago rows on either side. These best yielding eastern sorts were
Oregon Evergreen, Stowell's Evergreen and Country Gentleman,
They were the later varieties, and coming into tassel and silk at ap-
proximately "the same time as the Papago, obtained the benefit of its-
abundant supply pf pollen.
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TABLE) VI.—YIELDS 0$ VARIETIES OF SWEET CORN AT TUCSON, 1914

Name of variety

Stowell's Evergreen

Country Gentleman
Pat>afiro
Oregon Evergreen
Pat)a.£O ,
TVhite Mexican
Papago
Oolden Bantam
Papago
Stowell's Evergreen
Papago
Harly Black Mexican
White Cob Cory
Papago
White Cob Cory
Papago
Perry* Hybrid ...
Peep o* Day.
Papago „

Average for Papago

Averages for other varieties. . .

No. of hills
reaching
maturity

54
57
77
51
71
51
79
54
79
67
75
57
78
75
79
53
75
26
74
68
77
21
53
74
41
76
12
40
73

74

48

Total yield
of row,
pounds

15.00
2.31

26.75
2.44

28.50
.50

25.25
.50

35.25
3.50

35.50
3.00

32.50
7.26

48.00
.38

39.75
,94

42.50
7.00

32.50
.63

1 56
47 75

1.69
52 74
1 56

44
29 25

35 80

2,25

Average
yield

per stalk,
pounds

.278

.041

.347

.049

.401

.010

.446

.009

.446

.052

.473

.053

.417

.095

.608

.007

.530

.036

.574

.103

.422

.030

.029

.645

.041

.694
130
Oil
401

.477

,046

Average
No ears
per stalk,
pounds

3.44
.82

3.83
.96

4.10
.29

4.23
.22

4.28
.91

4.11
1.37
3.32
1.42
5.19

.28
4.69

.58
4.84
1.35
3.74

.95

.72
5 , 33

.88
5.74
1 42

35
3 62

4 33

.83

Average
weight

ears
pounds

.081

.048

.091

.050

.098

.038

.106

.042

.104
,057
.115
.053
.125
.067
.117
.025
.113
.063
.119
.076
.113
.032
.041
.119
.047
.121
.092
.031
,111

.110

.050

The Papago Is thus seen to excel the other varieties In yield,
size of ear, and number of ears per stalk. It is also markedly more
resistant to the corn ear worm and somewhat more resistant to smut-
It is a late variety and produces a large luxuriant stalk, as compared
•with the other sweet corns. Plate II, Fig. 2 shows a row of Oregon Ever-
green in the center, with the more luxuriant Papago on either side.
Plate III, Fig.l shows the yields of these same rows, Plate III,Pig,2 ex-
hibits in a striking manner the greater productivity of the Papago^si
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It shows the total product, 501 pounds, of 14 rows of Papago and by
the side of it the entire yield, 34 pounds, of the 15 rows of eastern
varieties. As seen in the table above, the average size of the ears
of the Papago corn was more than twice the average size of the other
kinds but by going through the entire lot some very good ears of the
eastern sorts were obtained. The best of these, with a row of Papago
ears above and below them, are shown in the frontispiece.

CHEMICAL COMPOSITION

A block containing nine varieties of eastern sweet corns with
rows of Papago alternating were grown at Yuma in the fall of 1914.
As the different varieties reached the roasting ear stage, one dozen
ears of each sort were harvested, packed in ice and shipped to Tucson
where they were immediately analyzed. The analyses were usually
begun about 18 to 21 hours after the corn was harvested. Several
of the varieties so nearly failed completely that it was impossible to-
secure enough corn to analyze, even from a row containing about 50
hills. Since only one or two analyses were made of each variety,
the writer did not feel justified in drawing definite conclusions, evert
from these, but they are here given, as they offer some slight indica-
tion of the relative position of the Papago with respect to other
varieties of sweet corn on the one hand, and to field corn on the other:

viz. — MOISTURE AND SUGAR CONTENT OF SWEET CORN

Variety

Cocopah (Field corn)
Papago
Country Gentleman
Karly Black Mexican
Stowell's Evergreen

Moisture
content

68
78
81
76
82

Total sugar
based on

dry matter

7.46
11.20
14.68
16.87
18.23

On account of the impossibility of securing uniform samples
caused by the nearly complete failure of the eastern sorts, the analysis
can only be said to indicate that whereas the Papago sweet corn is
apparently low in sugar as compared with other sweet corns, it is
still well above field corn in this respect.
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CULTURE OF SWEET CORN

Papago sweet corn will produce a fair crop when planted at
any time from March 20 to August 1 in southern Arizona, and in the
Lower Colorado River valley it may be planted as late as August 15.
At higher altitudes it must be planted correspondingly earlier in
order to escape the frost. Early spring plantings suffer considerably
from the little black flea-beetle (Chaetocnema ectypa). Plantings
trade after June 15 suffer but little from this insect. The largest
yields are usually made from crops planted July 10-20.

On a small scale where planting is to be done with a hoe, good
sized furrows are run off three feet apart in the well prepared seed
bed, and these thoroughly soaked by one or two irrigations. As
soon as dry enough, planting is made at the water line, the seed being
covered about 1J inches deep

Where planting is made on a larger scale, the ground should be
well prepared by deep plowing and repeated harrowing, after which
it should be thoroughly irrigated. As soon as dry enough, it should
be double disked and harrowed after which the seed may be put in
with a planter. The seed should be planted 1 l/z to 2 inches deep in
rows three feet apart, the seed being dropped at the rate of one every
five inches or about four per hill, with hills 18 inches apart if the
ground is very fertile, but on thinner soil the plants should stand
three feet apart in the row. When the plants are about four inches
high, thin to hills as above noted, leaving only one plant in each hill.
It is not worth while to remove the suckers. Experiments at this
Station already described, as well as similar experiments elsewhere,
show that neither the yield not the average size of the ears are
increased by removing the suckers.

Sweet corn should be irrigated frequently, especially at the time
of tasseling and silking. During this stage it is best to irrigate once
a week. Cultivation should be made often enough to keep down
weeds and prevent the packing and crusting of the soil.

DISEASES AND INSECT PESTS

SMUT

This is the most serious fungus enemy of corn in Arizona* It
lives over winter on the surface of the soil and on trash, manure and
other rubbish. During the growing season secondary spores are
carried about in the wind and when they faU in, tender growing parts
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of the corn they penetrate the skin and grow within the tissue of
the stalk. Soon a large swelling is formed which breaks down into
a black powdery mass of spores. These are blown about in the
wind to infest other stalks the same season, or else to lay over the
winter as above described and infest the next year's crop. The silks,
tassels and tender shoots at the joints are most likely to be attacked.
When the silks are attacked the fungus follows each thread down
to the ear and causes the grain to which it is attached to become
a swollen smut ball. When many grams are attacked the whole
ear swells into a distorted smutty mass,

In small fields and home gardens it is practical to control smut
by going through the rows about twice a week and cutting out all
smut enlargements before they mature and scatter their spores.
These smut masses should be either buried deeply or else burned.
Neither seed treatment nor spraying is effective in preventing corn
smut, the former because the smut infestation comes from the field
and attacks the stalk above the ground, and the latter because of the
impracticability of keeping the silks covered with a protecting coat
of a fungicide.

BAR WORMS

By Dr. A. W. Momll

The most important insect pest of sweet corn is the corn ear
worm (Heliothis obsolete?) also known as the cotton boll worm, the
green tomato worm, and other common names according to the crop
attacked. The moths appear in the spring and deposit their eggs
on corn, cotton or other food plants. The eggs are whitish objects
about one-fiftieth of an inch in diameter. Each female moth lays
from 500 to 3000 eggs, depositing them singly rather than in groups,
The worms, like the adults are variable in color, the variations ex-
tending from green through pinkish shades to nearly black, with
various markings in the form of stripes and spots. Young corn
plants are attacked in the bud and later in the tassel and ear. For-
tunately the corn ear worm has numerous insect enemies and, of
still greater importance, the worms are cannibalistic and it is seldom
that more than two become full-grown in a single ear. In the Salt
River Valley a late fall crop in one instance was entirely free from
attack, perhaps as a result of effective work by the natural enemies
of the pests* The full grown worm goes into the ground to a depth
of from two to five inches where it constructs a cell and transforms
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to a pupa. There are from one to six annual generations of the
insect in Arizona, varying according to locality since the rapidity
of development is almost entirely dependent upon temperature con-
ditions. Lands which have been m corn or cotton should be plowed
and harrowed thoroughly during the winter months in order to break
up the cells in which the insects are hibernating. The unfolding
leaves of early corn may be poisoned in order to reduce the number
ol the following generation which will attack the ears, and, as has
recently been shown in experiments conducted in New Jersey, the
ears to a large extent can be protected by poisoning the silks. A half-
and-half mixture of powdered arsenate of lead and flowers of sulphur
should be applied by means of a perforated tin can or with gloved
hands. In poisoning the bud the leaves are opened and a little
of the poisoned mixture sifted in. In poisoning the ear the object
is to leave a little powder on top of the fresh silk so that it will gradu-
ally sift down to the apex of the ear where the worms may be poisoned
when they begin feeding at that place. "

THE CORN

By Dr. A. W. Merrill

The corn flea beetle (Chaetocnema ectypa) is sometimes a trouble-
some pest of corn in southern Arizona. It also attacks Johnson
grass, Sudan grass and other sorghums. The principal damage is
done to the young plants. Only the early plantings, before the first of
June, are likely to be severely damaged by this insect. It occurs
near Tucson and also in the Salt River Valley and probably is quite
generally distributed in southern Arizona. Spraying the plants with
arsenate of lead, using one ounce of arsenate of lead powder to one
gallon of water, is the only remedial measure which can be recom-
mended at the present time. Bordeaux mixture which, is frequently
used against flea beetles as a repellant appears to be ineffective against
this species.


