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ANNUAL REPORT
.1921-1922

PART I
.By L. A. HENKE, PROFESSOR OF AGRICULTURE.

INTRODUCTORY

This :fifth annual report of the agricultural work in the
University of Hawaii covers the fiscal year from July 1, 1921,
to June 30, 1922, and such occasional other aata as seemed neees-·
sary from previous reports to make for continuity.

Previous detailed data of agricultural work at the Univer
sity of Hawaii can be found in the First, Second, Third and
Fourth Annual Reports published as bulletins five and six of the
College of Hawaii, University Records No.2, and Vol. 1, No.2,
of the Quarterly Bulletins of the University of Hawaii respect-
wely. .

The University of Hawaii has no experiment station in Hono
lulu and no funds for research work or men detailed thereto. The
observations ana data included in this and previous reports are a
by-product of teaching..

An ~OTicultural experiment station has by act of the legisla
ture been established at Waiakea, Hilo, Hawaii, and began opera
tion July 1, 1921. This station is under the direction of the Uni
versity, and an account of its activities will be IPublished as a
separate report.

GROUNDS AND BUILDINGS

Land.-About sixty acres of the University property loc'ated
between the University campus and the Manoa stream have been
reserved for the farm, but only about twenty-two acres of this is
under cultivation. The balance is in pastures and Unimproved
fields, some of the latter being so rocky that they will probably
never be sufficiently cleared to grow cultivated: crops. They, how~
ever, offer possibilities in forestry and other lines of agriculture.

A permanent and definite system of fields, each one acre in
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area (293.1 by 148.6 feet), has been inaugurated on the improved
part of the farm.

Roads.-A permanent graded road constitutes the axis of the
farm and branches from this give access to all cultivated nelds.

Irrigation.-A twelve-inch wrapped redwood stave pipe line
with eight and five inch laterals brings water from the Manoa
stream and provides water for the cultivated fields, most of which
are lower than the irrigation system intake. The total length of
the system, mains and laterals, is about three quarters of a mile.
It was installed from 1915 to 1918. Troublesome leaks have de
veloped at a number of places during the past year, some at the
joints and others due to defective staves.

Buildings.-These consist of a piggery, milking shed, dairy,
horse barn, feeding shed for cattle, tool hou~e, two machine 8heds,
four cottages for laborers, a large poultry house erected during
the past year, and several .smaller poultry houses.

LIVE STOCK AND MAOHINERY

OaUle.-The University has a herd of 44 dairy animals, 30
of the Holstein and 14 of the Guernsey breed.

Horses.-The farm has three work horses.
Swine.-At the close of the year the swine hera consisted of

one Tamworth boar, one Berkshire boar, eight Berkshire sows and
twelve 150 lb. market hogs.

Poultry.-Oonsisted at the end of the year of 2 Light Brahma
pullets and 1 cockerel; 18 hens and 2 cocks of the S.O.W. Leghorn
and White Rock crosses; and 150 pullets and 100 cockerels of the
S.O.W. Leghorn breed.

Machinery.-The farm has a good line of farm machinery,
including a caterpillar tractor.
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SUMMARY OF INVENTORY

DEPARTMENT OF AGRICULTURE, UNIVERSITY OF HAWAII
June 30, 1921 June '30, 1922

r:

BUILDINGS-
Old Dairy Buildings $672.00
Laborers' Cottages _ _ 1,361.00
Field. Tool Sheds _......... 150.00
Milk Buildings _............. 2,394.00
Piggery _ 1 981.00
Horse Barn " _.............. '244.00 •
Poultry Buildings _.......... 233.00

Farm Roads .
Irrigation System _ .
Fencing .

DAIRY-
Holsteins 5,275.00
Guernseys 2,175.00
Dairy Machinery' 1,286.85
General Dairy Equipment.. 520.96

DRAFT ANIMALS-
Horses 625.00
General Equipment 69.50

SWINE-
Berkshires 1,125.00
Tamworths 210.00
General Equipment 36.50

$7,036.00

1,376.00
2,076.00
1,000.00

9,257.81

694.50

1,371.50

$480.00
1,528.00

300.00
2,46200
2,256.00

'305.00
2,874.00

6,140.00
2,430.00
1,073.70

495.94

600.00
73.35

1,375.00
75.00
50.75

$10,205.00

1,375.00
1,840.00
1,000.00

.10,139.64

67'3.35

1,500.25

Rabbits __ .
FA:RM IMPLEMENTS AND TOOLS

Field Machinery.................. 1,456.60
Motors, Feed Cutters, etc.... 500.60
General Tools and Equipm't 89.50

955.90
444.40
94.50 1,49•.80

$29,217.49

386.13
126.75
148.20

33.90
161.20 865.18

$30,082.'7

POULTRY-
Leghorns _ .
Plymouth Rocks _ .
Light Brahmas ~..
White Rock and Leghorn

crosses _ .
General Equipment .

Total Farm Inventory ....
APPARATUS AND EQUIPMENT

IN LABORATORIES-
Soils _ _..
Animal Husbandry .
Agronomy .
Horticulture .
Miscellaneous .......................•

Grand Total ._._ _ .

199.60
74.50
43.00

'39.75

Not
classi·
fied

356.75

7.50

2,046.50

$25,220.56

575.05

$25,·795.61

575.00

15.00

100.00
299.50 989.45
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ALFALFA

....-.---~--

The alfalfa :fields of University Farm continue to supply
about half the green roughage fed to the dairy animals, and w:hen
mixed with some non-legume like sorghums, sudan, panicums,
sweet potato tops, etc., it makes a splendid feed and has given ex-
cellent results. as a milk producer.. a

The a.lfalfa on University Farm is grown in rows and culti
vated :at least once between each. cutting. This tends to keep the
"nut grass" (Cyperus rotundus) and "honohono" (Commelina
nudi:fiora) in' check, which tend to be particularly troublesome dur
ing.the rainy season. Rilo grass (Paspalum conjugatum) is also
a bad pest in alfalfa :fields because of its tendency to gradually
work its way into the :field from the edges where thorough cultiva
tion is difficult. Our observation le~ds us to believe that Rilo
grass is a :inore serious weed and will destroy a stand of alfalfa
more quickly than will "nut grass."

Our oldest field of alfalfa was six years old and still produc
ing fairly well when the plot was plowed in November, 1921, to
fit in with a more permanent system of planting.

Alfalfa is rather hard to. start because the plant grows slowly
at :first and if' weeds are abundant, it will greatly increase the dif
ficulties. An acre field on University Farm planted last N ovem
bel' looked like a failure time and again. The weather was cool,
there was too much rain and cut worms did some damage: How
ever, it survived the winter, and we got the first crop in April, and
ever since the field has been in splendid shape and prod'ucing_.~ku.l}:

dantly. Rere are some requisites for growing the crop. ffi) Thel
ground must be finely pulverized, for the seeds will not germinate ,
among dry clods. (2) Germinate and kill all possible weeds be-!
fore planting by repeated discings. . It is cheaper to kill weeds I
with a disc harrow before planting than with a hoe after planting. I
Six weeks of repeated discings may be necessary in some soil,s. !:

(3) Plant ,only seeds that are strong germinators. They will sur- ~
vive many adverse conditions to which seeds lacking vitality would I
succumb. We believe that the Hairy Peruvian variety does best :,
under lowland Hawaiian conditions. (4) Young alfalfa must i;

have sufficient moisture. Rapid germination can be secured by !
planting in rows that have first been irrigated. Irrigating after l~

planting is liable to uncover many seeds or wash so much soil
over other seeds that they will never germinate. \

~
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The following table shows the yields on the University Farm
fields which have been producing during the entire year. Fields
discontinued or .planted during the year, and hence producing dur
ing only part of the year are omitted.

ALFALFA YIELDS ON U~"'IVERSITYOF HAWAII FARM

(These yields are green forage computed to an acre basis.)

Smooth Hairy Smooth Smooth
Variety........•.•..•..•......... Peruvian :Peruvian 'Peruvian Peruvian

Date Planted .•...........• Oct.·Nov. Dec., Aug.,1918 Jan.,
1916 1916 Nov., 1919 1919

Area ...•...•........••.........••. .80 acre .10 acre 2.00 acre .86 acre

Yield in 1917 ......--............ 45.25 tons 88.88 tons
Yield in 1918 58.58 .. 67.88 ..
Yield Jan.·June, 1919 14.40 .. 19.00 ..
Yield 1919·1920 48.04 .. 62.42 .. 88.20- tons
Yield in 1920·1921 .... 26.82 .. 87.50 .. 45.94 tons 86.08 ..
Yield in ·1921·1922•... 8S.88 " 28.80 .. 81.75 .. 50.50 "

The fields were cut from nine to ten times during the year.
N () commercial fertilizer has been used on any of the alfalfa fields,
but a limited amount of barnyard manure is applied from time to
time.

The cost of alfalfa production on University Farm for six
years follow:

Production Cost per ton
Year green forage green forage

1916-1917 68.92 tons $6.93
1917-1918 92.57 " 3.25
.1918-1919 89.57 " 9.39
1919·1920 149.60 II 7.67
1920-1921 166.15 " 9.46
1921-1922 144.83 .. 11.69

The details may be of interest. The figures below are for the
two preceding years.
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COST OF ALFALFA PRODUCTION. PER TON GREEN FORAGE

-
1921·1922 1920-1921

Hours Hours
Labor Cost Labor Cost

Man Labor ...._- 24.45 $9.22 19.16 $6.5,7
Horse Labor ---- 8.2 2.25 7.45 2.45
Manure .----._..-- -._.-.. .13 ------.- .38
Seed. ........----..--......_- .-.__..- .09 -------- .06

Total ----., $11.69 $9.46

Production costs vary from year to year. The high cost of
the past year was due in part to the large amount of labor used in
starting a new field of alfalfa.

Outting a small amount of green forage every day as needed
is very expensive in labor. This is especially true during the
rainy season when the feed must be cut by hand.

ALFALFA YB. SORGHUM Ys. A MIXTURE OF ALFALFA AND·
SUDAN

In order to get exact comparisons between the yields of alfalfa,
sorghums, and a mixture of alfalfa and sudan grass when grown
in the same field at the same time with the same treatment, the
following experiment was planned and planted in field B-1, Uni
versity Farm. The soil in B-1 is quite uniform, the field is level,
and irrigation water was applied to all plots when needed. No
fe~tilizer was used in any case.

The alfalfa plot was .068 acre in area and consisted of eight
rows spaced thirty inches apart. Hairy Peruvian alfalfa was the
variety grown.

The sorghum plots consisted of two varieties, Red Kafir and
Shallu. The rows were spaced. three feet apart and each variety
was .061 acre in area.

The alfalfa-sudan plot was planned to determine whether
thes~ crops when grown in alternating rows would yield more or
less than alfalfa or sudan (or sorghum, which is very similar)
when grown alone. It is well known that timothy and red clover
when grown together produce more forage than either crop grown
alone. It was thought that a similar beneficial or harmful re
sult might occur with suaan and alfalfa in alternating rows; pos-
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sibly due to root secretions of one crop on the other, or perhaps
the nitrogen gathered by the alfalfa would increase the Yield or
prolong the stand of the normally short lived sudan. Peruvian
alfalfa was used. The plot was .10 acre in area.

All plots were planted on March 23, 24, 1920, and the ex
periment was continued till December 24, 1921, a period of 1 year,
9 months. In the table below all Yields are computed to an
acre basis and are green yields. Yields are given for the first and
last half of the period, to show how the various plots maintained
themselves.

First Half, Second Half, Full Period,
10% mos. 10% mos. lyr 9 mos.

Tons Tons Tons
Crops per Crops per Crops per

acre acre acre
---

Hairy Peruvian
Alfalfa ..- .............-......_-- 6 35.66 7 33.89 13 69.55
Red Kafir Sorghum.. 5 71.18 4 22.54 9 93.72
ShaUu Sorghum ........ 5 62.70 4 15.24 9 77.94
Alfalfa-Sudan
mixture .__....--.-_.-....... --.. 5 58.57 7 4120 12 99.77
Alfalfa in mixture__. 5 17.90 7 36:50 12 64.40
Sudan in mixture ._. 5 i 99.25 7 45.90 12 145.15

DETAILED CONCLUSIONS

1. For the full period, 1 year 9 months, the sorghums aver
aged only 86%, and the alfalfa only 70% of the alfalfa-sudan
mixture yield.

2. Itemizing separately the first and second halves (each
10% months) we find that the sorghums averaged 114% and 46%,
and the alfalfa 61% and 82% respectively of the alfalfa-sudan
mixture yields.

3. The sorghuans the last half Yielded only 28% of the first
yield; the sudan (comparable to sorghums) in the mixture Yielded
46% of the first half Yield during the last half, which increase may
be credited to the beneficial action of the alfalfa.

4. The alfalfa-only plot during the last half Yielded 92% of
the first half Yield; the alfalfa in the alfalfa-sU<lan mixture pJot
Yielded 204% of the first half Yield the second half. Obviously,
the sudan growing rapidly and somewhat shading the ground ex~

erts a retarding influence on the alfalfa, as is shown by the fact
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that the alfalfa in the mixture during the whole period yielded
only 78%. of the alfalfa grown alone, and during the first period
only 50% of that grown alone.

GENERAL CONCLPSIONS

Sudan seems to be benefited by alfalfa growing in adjoining
rows, hut the growth of th~ alfalfa is retarded somewhat. For a
two year period such a mixture might prove desirablfi, but after
that time the sudan yields in spite of the beneficial action of al
falfa drop to such a low point that the field; would only be about
half occupied. The alfalfa if it grows at all well, will easily last
five years and the sudan rows would have to be replanted at the
end· of about two years at the latest. If such replanting is feas
ible the plan of growing sudan and alfalfa in alternating rows may
have some real merit, fqr the yield per acre will be greater and
the combination of sudan and alfalfa make a splendid feed for
...dai!y cows.
1 For a short time crop (one year or 'less) sorghums or sudan
Iwill yield far more forage than alfalfa, but for a long time field
ialfalfa is far superior, since it will easily out yield them after the
I first ten months and continue producing good yields long after the

/ sorghum or sudan is dead.

<---- SUDAN GRASS

We have continued growing sudan grass as one of the supple
ments to alfalfa. Complete yields on two fields which were dis-.
continued during the year are given below:

A half acre field in F-1 which was planted December 17,
1919, gave the following yields.

Days since
Average planting or Green yield Lbs. green

Crop Harvesting last tons per forage per
Date harvesting acre basis A. per day

Plant Mar. 6. 1920 79 12.97 '328
1st Ratoon May .2~ 1920 " 66 ' : 8.87 316
2nd Ratoon Aug. 1, 1920 89 7.33 165
3rd Ratoon Oct. 12 1920 ' . 71 : r 7.77 219, ,
4th Ratoon Dec. 19: 1920 77 6.96 181
5th Ratoon Mar. 2,1921 73 4.54 124
6th Ratoon Apr. 25, 1921 53 ' . 4.72 180
7th Ratoon Aug. 11, 1921 108 2.27 42
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The seventh ratoon yield was so poor, and it took such a long
time to produce it, that that the field was discontinued as unprofit
able about 20 months after planting. The total yield during this
period on an acre basis was 55.43 tons of green forage, but it
Clhould be noted that ab(\ut 43 of these tons were produced d'uring
the first year after planting.

Another field of sudan planted in field E-2 on October 13,
1920, was continued for one year and produced as follows:

Days since
Average planting or Green yield Lbs.green

Crop Harvesting last tons per forage per
Date harvesting acre basis A. per day

Plant Jan. 13, 1921 90 10.9'3 243
1st Ratoon Mar. 22 1921 69 5.45 11).8
2nd Ratoon May 24: 1921 62 2.94 94
3rd Ratoon July 6,1921 42 1.00 333
4th Ratoon Aug. 28, 1921 64 6.44 201
5th ..Ratoon 6~t. 7,1921 40 4.12 206

This makes the total yield 35.88 tons of green sudan on an
acre basis for the year. The field was still producing fairly. well
when it was plowed to make room f.or a more permanent planting
scheme.

'Another field (.621 acre) planted Octoober 21-November 28,
1921, in E-2 and E'-3 had produced 13.51 tons green forage on an
acre basis to J nne 30, 1922. '

A fourth sudan field (.206 aare) planted Nov. 3, 1921, in
another part of E-2 and E:"3 had produced 7.52 tons green forage
on an acre basis by June 30, 1992.

The rather low yields in these two latter fields can be attri
buted in part to very rocky soil in parts of the field.

SORGHUMS

A field of Early Amber Sorghum (.143 acre) was planted on
October 13, 1920, in field E-2 and produced as follows till field
was plowed in September, 1921.
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Days since
Average planting or Green yield Lbs. green

Crop Harvesting last tons per forage per
Date harvesting acre basis A.perday

Plant Jan. 4,1921 81 12.69 313
1st Ratoon Mar. 22, 1921 : 78 ' I o 8.76 224
2nd Ratoon June 3,1921 71 1.08 30
3rd Ratoon July 19, 1921 I 46 ! 5.59 I 243
4th Ratoon Sept. 16, 1921 59 5.03 171

This is a total of 33.15 tons of green forage on an acre basis
produced in eleven months after planting.

A sorghum variety test planted October 21, 1921, in field E-2
and E-3 (each variety .206 acres) had produced the following
yields on an acre basis at the end of the fiscal, year, June 30, 1922.

. . Tons green yield per acre basis
Variety. October 21, 1921, to June '30, 1922

Milo Dwarf Sorghum _ _.................... 17.43
Red Top Sorghl!lID. _ _ _ _............... 15.67
Red Kaffir Sorghum 14.62
Orange Sorghum ._......................................... 13.79
Darso Sorghum ,_ _.. 11.77

SUGAR CANE

First and second ratoon cane of each of the following varie
ties are grown in field D-3 on University Farm: Yellow Caledonia,
White Bamboo, Rose Bamboo, Striped Mexican, Lahaina, H-109,
H-146, D1135, D-117, Badila, Red Tip, Striped Tip, H-227, Big
Ribbon, Caledonia (Yoir) , Yellow Tip and Red Caledonia.

These serve as material for variety studies by students, all
varieties receiving uniform fertilization and irrigation. The plot
was fertilized with nitrate of soda at the rate of 100 Ibs. of actual
nitrogen per acre. The yield of plant cane on an acre basis was
52.81 tons produced in 294 days. The ratoon cane yielded at the
rate of 40.09 tons cane produced in 231 days. .

UBA OANE

A small plot of Japanese or Uba cane in the same plot and
fertilized the same as the above sugar cane yielded 61.87 tons
cane on an acre basis. This was produced in 267 days since
planting.
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CUBAN CORN

The results with Cuban corn on University Farm during the
year were as follows:

One field (.495 acre) planted September 9, 1921, was mature
110 days later and yielded at the rate of 22.37 bushels on an acre
basis.

Three small plots in fields D-4 and D-5 were planted to
Cuban corn in late November and early December, 1921. Two of
the fields were subsoiled before planting; the third was only
plowed in the usual manner. All were harvested: 128 days after
planting. The results follow:

Date Yield ears
Field. Planted Subsoiled Area acre basis

A .•.•.-._.... Nov. 7. 1921 No .19 Acre 48.87 Bush.
B _ ....__.. Nov. 12. 1921 Yes .256 .. 55.8 u

C ••.._-_.__ Dec. 3. 1921 Yes .12 .,
57.1 ..

Subsoiling before planting apparently increased the yield
from seven to nine bushels per acre.

One small plot in field B-1 (.105 acre) planted April 5, 1921,
made a good continuous growth, was mature 98 days after plant
ing, and yielded at the rate of 65.3 bushels on an acre basis.

GUAM CORN

Field C-l (.895 acre) was plantedMay 4, 1921, and was ma
ture and harvested 100 days later. The total Yield on the acre
was 19.84 bushels of ears, and 10,074 Ib8. of stover about three
quarter green when harvested.

A fertilizer test was carried: out in this field, but either due
to the irregular soil conditions or mosaic disease which was pre
sent in this field, the results seem to show nothing that can be
considered reliable.

A part of field F-1 (.30 acre) planted to .Guam corn Decem
ber 5, 1921, was mature 132 days after planting and yielded at
the rate of 30.96 bushels on an acre basis.

A part of field E-4 and E-5 (.591 acre) was mature about
126 days l~ter but Yielded only at the rate of 16.91 bushels on
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,an acre basis. This field was quite badly affected with mosaic dis-.
ease.

A small field in F-l (.062 acre) fertilized with about 10 tons
manure (acre rate) and planted February 23, 1922, yielded: at
the rate of 67.3 bushels on an acre hasis. This was mature 109
days after planting, and is the best yield of Guam corn we have
had to date on University Farm.

Another Guam field (.38 acre) planted March 2, 1922, was
mature 115 days later and yielded at the rate of 35.7 bushels on
an acre basis.

CUBAN-GUAM CORN

The Fourth Annual Report of the Department of Agriculture
of the University of Hawaii explains in detail the crossing of
these two varieties and the results in the first three generations.
The third: generation yields are continued here:

April 1920 Cuban-Guam· F s
(Third generation)

One acre in parts of E-2 and E-3 (rocky soil and hard to
irrigate in places) planted May 24, 1921, made a poor growth
and was mature 104 days after planting. The yield on the
whole acre was only 5.56 bushels, but practically all of this was
produced on half of the field.

Another field (1.554 acres) planted to the same lot of seed
on July 7, 1921, was mature 90 days after planting and yielded
at the rate of 23.8 bushels on an acre basis. This field was fer
tilized at the rate of 250 lbs. per acre with a fertilizer carrying
12% P205' %% K 20, and 5% N. Leafhoppers were abundant
and stalks ranged from· 2 to 7 feet in height.

April 1920 Cuban-Guam F 4

(Fourth Generation.)

A field 1.98 acres in area was planted to Cuban-Guam F 4 seed
on December 5, 1921, and yielded at the rate of 23.51 bushels on
an acre basis. Ears were mature in about 120 days.

GUAM-CUBANOORN

After two rather unsuccessful attempts to cross Guam and
Cuban corn, in which Guam would be the male parent as con-
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tra.s!ed to the previously described cross in which Ouban corn
was the male parent, a successful cross was made in field D-4 on
a plot .29 acre in area. Alternating rows of Ouban and Guam
corn were planted on October 1, 1921, there being two rows of
Guam corn to every row of Cuban. The Ouban rows were de
tasseled and hence all ears produced on the Cuban stalks received
their pollen from Guam plants, thus insuring cross pollination.
The corn was mature 121 days after planting, the average Yield of
the whole field of mixed rows being at the rate of 27.6 bushels on
an acre basis. The crossed corn more nearly resembled'the Cuban
rather than the Guam variety in type, but there was a generous
sprinkling of white kernels in the ears.

:E'ebruary 1922, Guam-Ouban F 1

(First generation)

The crossed: seeds were planted on a plot in D-4 (.27 acre) on
February 24, 1922, the germination was strong, and the plants
made a vigorous growth and were only slightly affected with
symptoms of mosaic disease. The yield on an acre basis was at
the rate of 47.09 bushels, mature 120 days after planting.

SILVER KING (WIS. NO.7 OORN)

The first generation of this white dent variety as described in
the .Fourth Annual Report of the Agricultural Department of the
University of Hawaii~ Yielded only 3.9 bushels on an acre basis.

Second Generation.

The seed produced: above was planted June 4, 1921, in 0-2,
and made at least a better growth than the first generation, and
Yielded at the rate of 9.7 bushels on an acre basis. The ears were
.fully mature 81 days after planting.

Third Generation

The second generation seed was planted ,September 9, 1921,
and made a very poor growth, even worse than the first genera
tion. A count showed that 63% of the plants were badly af
fected with· mosaic' disease and abnormal in every respect. No
plants were over three feet tall when mature 64 days after plant
ing. Most of them were only 6 to 15 inches high. The yield com
puted to an acre basis was 2.6 bushels of very inferior ears.
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Another attempt with second generation seed when planted
January 6, 1922, produced no ears whatever.

Fourth Generation

Planted the inferior third generation seed on February 23,
1922, on a field that had just been heavily manured. The plants
were mature 109 days after planting and were only about half of
the normal size· but pretty well eared for such stunted plants.
fhe yield on an acre basis was 20.7 bushels of pretty good ears.

GOLDEN GLOW (WIS. N. 12 CORN)

The first generation of this yellow dent variety as previously
described yielded at the rate of 4.0 bushels on an acre basis in
Hawaii. This first generation seed was planted June 28, 1921,
made a very poor growth and stalks were mature 70 days after
planting. Only a few nubbins with an occasional kernel on them
were produced.

COLD RESISTANT STRAIN OF WIS. NO. 12

To determine the reaction ofa variety bred to resist the cool
summer temperatures of northern Wisconsin, a strain bred along
these lines was secured from the Wisconsin Experiment Station
and planted March 6, 1922, in Hawaii. It resulted in another
failure. No plants were over two feet tall when they began dy
ing 77 days after planting. A few very inferior nubbins were pro
duced.

FUNK'S YELLOW DENT CORN

Seed of this variety was secured from Funk Bros. of Illinois,
and planted on University Farm on May 27, 1921. The best
plants were not over three feet tall when ~ature 90 days after
planting. A few ears were produced-2.2 bushels on an acre
basis. Many of the husks opened before or near maturity per
mitting much injury by birds.

To determine relative behavior of Hawaii and Illinois pro
duced ~eed, alternating rows of these respective seeds of Funk's
Yellow Dent corn were planted October 26, 1921. They both made
a very poor growth, and all plants were practically dead 80 days
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after planting. The plants from Hawaii seed appeared no bet
ter than those from Illinois produced seed. The Illinois seed pos
sessed more vitality and the plants got abetter start at the begin
ning. The Yield computed to an acre basis was 2.0 bushels from
Illinois grown seed and 2.85 bushels from Hawaii' grown seed.

BOONE COUNTY WHITE CORN

Seed of this Standard Corn Belt variety was secured from
Funk Bros. of Illinois. \

Part of the seed planted August 9, 1921, resulted in a poor
stand, and most of the plants were dry 72 days after planting.
The ear Yield was at the rate of 0.4 bushel on an acre basis.

Another lot of the above seed was planted November 12, 1921,
to note whether the later planting would give any better results.
The results were even worse than in the first attempt to grow this
variety. The plants were badly stunted, and nearly all dead 99
days after planting. Practically no ears were produced.

REID'S YELLOW DENT CORN

This· vriety also. secured from Funk Bros., of Illinois, was
planted- October 1, 1921, made a normal growth for about one
month, after -which it became badly infected with mosaic dis
ease. The Yield when harvested 89 days after planting was 2.4
bushels on an acre basis.

MINNESOTA NO. 13 CORN

This variety was secured from the Kekaha Sugar Co., who
secure~ their seed from Oregon, where it had been grown about
ten years, it originally having come from Minnesota.

At Waimea, Kauai, at 20 feet elevation, when planted in
November, 1921, in sandy soil, it produced fair ears and
good .stalks about four feet tall and largely free from mosaic dis
ease. This Waimea pToauced seed was planted at University
Farm on May 4, 1922, and resulted in very inferior plants, none
of theVl over two feet tall. No ears were produced.

BIG JIM CORN

This large kerneled yellow dent variety secured from a seed
house in California, was planted March 17, 1922. It became
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badly affected with mosaic, with few plants over two feet t~lL

Practically no ears were produced.
A few rows of Guam corn planted in adjoining rows at the

same time made a good growth.

CASSAVA

'&t~m cuttings of the "Wiebke" variety of cassava secured
from Mr. E. H. W. Broadbent of Kauai' were planted in a small
plot in C-2, in furrows five feet apart, which had first been irri
gated on .oJune 5, 1920. The cuttings were spaced two feet apart
in the row.

They were harvested 1 year 2 months and 18 days after
planting, and yielded at the rate of 16,811 lbs. of roots on an
acre basis.

PANICUM GRASS

A stone wall enclosed plot that once was ,a reservoir has been
producing what is popularly known as panicum or para grass
(Panicum molIe) for four or more years. This plot can be easily
flooded with water from the irrigation system.

A record was kept of the yield from July 1, 1921, to IJune 30,
1922, and the green forage yield on an acre basis was found to be
18.24 tons.

HUBAM CLOVER

:An annual form of sweet clover which is ordinarily a bi
ennial was found in Alabama by Prof. Hughes of the Iowa Ex
periment Station and the name Hubam was given to this new
strain. It has been extensively advertised throughout the main
land and seeds of it have been distributed very generally.

A small quantity of this seed was first planted on University
Farm on July 16, 1921, in rows that had first been irrigated. The
germination and early growth were very slow. Mter repeated
watering, the best plants were only two to three inches tall three
weeks after planting and weeds were a big problem with such a
slow growing 'plant. Two months after planting, the best plants
were two feet tall and beginning to blossom, although 95% of the
plants were only 8 to 15 inches tall. Seeds bega.n to mature
three months after planting, but the best plants when dry and
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fully mature were not over three feet tall. The seen that was
harvested, computed to an acre basis, produced only 68 lbs.

This was so poor that it was assumed that Hubam was not
adapt~d to- Hawaii. However, jome of the scattered seeds that
fell on· the ground germinated witk the winter rains, and in one
month produced a growth eight inches tall that was far more
vigorous in every way than the growth from the first generation
seed. These second generation .plants in a few months produced
strong, vigorous plants three to five feet tall, seemingly a remark
able case of a plant adapting itself to its environment in a very
short time. This does not mean necessarily that Hubam will fill
a particularly important place in Hawaii. We have many other

, legumes tha.t are probably better adapted to meet the needs of the
.Territory.

RAINFALL ON UNIVERSIT,Y FARM

A rainfall gauge located on the Farm at a ground elevation of
97.5 feet showed the following inches of rainfall since its instal
lation:

1918 1919 1920 1921 1922

January ..._....................-.........- 6.67 4.75 3.89 13.59 8.13
February ......_-_..._..............- 4.77 .98 1.24 .8'3 1.65
March ..._-.-...............-..._--.. 7.38 223 5.34 .96 4.71
April .._--.........---...--.........--.. 9.17 :99 1.30 1.41 .07
May -_......._---_..--_......-........- 1.3'3 2.08 1.72 .94 .21
June ...-_..........__..............----.... 1.98 1.83 .37 .37 .42
July ................_.._-_....-............ .48 1.48 1.90 1.57
August ..........._............-_....... t 2.65 1.49 1.35
September ....__....--......-.......... 1.00 2.51 1.85 2.04
October ...---_..........._---_._-- 3.31 474 1.28 6.07
November ...............-_............ 5.'34 2:14 8.95 0.51
December _........_..._._--_. 6.33 2.00 7.50 5.67
-------

TotaL._...........___.... 28.38 36.83 35.31

t Record lost.

THE TRAOTOR ON A SMALL DIVERSIFIED FARM

A Oleveland tractor was purchased in June, 1918,and has
been used: on University Farm since that time for various kinds of
field and some belt work. The fields are rocky and the machine
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received hard usage, much of it oy unskilled help. The hour,
rather than the acre, is taken as the unit, since the nature of the
fields and work was such that reliable data on an acre basis are
impossible. .

It was assumed at the beginning that the tractor would last
four years, so depreciation was figured at 25% each year. This
tractor has now completed ~our years work, and while not wholly
useless at this time, is in need of a thorough overhauling if it ia
to be used for field work. A mechanic estimated the cost of such
an overhauling at $300.00. At the present tim~ it is, and can be
used only for belt work. The original cost· was $1550.00. .In '
its present condition we are carrying it on our inventory at ,/
$8'7.50. t"

The details of operation during each and the combined four
years of operation follows:
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OPERATING COSTS OF CLEVELAND TRACTOR

4.61 brs.

Firat Year
1918·1919

1383 hours

2.74 hrs.

~
~
~

Combined Yearl i
1918·1922

~8237 bra.
(I:)

'"t9
c

2.69 brs. "i
..'="t-

221.66 0.07 .t;:j1.24 gals.
-- ~
Cost

~Total per
cost hour i------ (I:)

$1462.50 0.45 ~
1373.16 0.42 '="t-

720.44 0.22 c
"-+.

838.43 0.11 ~

282.50 0.07 ~..
C')

$4348.6lJ r-----u4 ~
'="t-

~
(';)

Oost
per
hour

$1.78

$0.78
0.46
0.24

0.19

0.06
0.10

1.22 gals

Fourth Yea.r
1921·1922

409 brs.

1.3~ brs.

Total
cost

$800.00
187.54 .

96.51

81.65

23.25
40.30

$729.25

Cost
per

hour

$2.10

$0.62
0.84
0.32

0.14

0.07
0.11

2.08 hrs.

1.49 gals

Third Year
1920·1921
623 hrs.

Total
cost

$387.50
520.74
197.80

85.28

46.50
68.65

$1306.47

Oost
per

hour

$1.49

$0.47
0.59
0.21

0.09

0.09
0.04

1.20 gals.

Second Year
1919·1920

822 hra.

Total
cost

$887.50
487.78
170.78

77.59

69.75
32.31

$1225.66$0.79

$0.28
0.18
0.18

0.07

0.07
0.06

Cost
per

hour

1.14 gals

Total
cost

$887.50
177.10
255.40

93.91

n.oo
80.40

$1087.81

ATerage hours per day (300
working days per year.......•

Item

FUel (gasoline, kerosene or
engine distillate) per hour....

Houri uled •......_.....•.....................•

TotaI..._•.•.•.•..•..•..•••...•.•.•..••.••

Depreciation .
New parts and repairs •.......•••••..•
Fuel _•.•.•.••.•.••.•_••••_.••.....•.•..••._•.
Man Labor (oiling and minor

rep"airs) _•..•.._.~_.
6 per cent interest on depreci·

ated investment •..•..•_.....•..•
Lubrication ._••••.•••••.•.•••_...•....•..•.

to
J-L
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A careful study of the last column in the· preceding table
should be very interesting to a tractor student. The tractor hal
actually done 405 days of work (eight hours per day), and with
out expensive repairs and a general overhauling its further use
will be very limited. For practical purposes it may be consid
ered worn out. 'The actual cost during the four years operation
was $4348.69, or $1.34 for each hour of labor performed. At its
best, a tractor of this size, 20-12 H.P., cannot do more work than
four horses, although it will often do a job' quicker, and can be
used long hours during rush work. Horse labor costs during the
four years i.ncluded in the above data averaged 29 cents per horse
per hour on University Farm, $1.15 per hour for a four horse
team as contrasted with $1.34 per hour for the tractor.

Obviously, the total repairs during the-four years, $1373.16,
would have been less if a high grade mechanic had been the sole
operator of the tractor, but such a mechanic would have command
ed a high wage, thus increasing the cost of man labor.

SOILS

Tests on the University Farm soils made during the year in
the different fields show the following results:

Field •.......••..•.....•.•....•._ .

Date sample was collected. .

Anilipis by _ .

Percent total moisture· (water free
basis) __ _ .

Percent capillary moisture (water
free basis) .

Percent hygroscopic molatnre (water
free basis) _ .

% Loss on ignition (water free basis) ••
Acidity present (Truog test) .
Carbonates present (HCltest).._ .
Percent water when satnrated (water

free basis) _._.........•..•.••
Percent water retained after 10 days

(water free basis) ...•....................
Field test volnme weight (on water

free basis) .
Percent hnmus (water free basis) .
Specific gravity (water free basis) .
Percent water retained after plants

had wilted .............•_ __..•
Specific heat .

SE%,·Cl

Sept.,
1921

Nichols

12.8

4.9

7.9
18.9
slight
none

47.5

40.4.

1.19
2.05
2.66

10.1
.286

B·S

Sept. 17,
1921

Lambert

12.2
slight
none

70.4

1.l4.
8.0
2.14.

17.8
.28

Sept. 17.
1921

Wolters

22.5

14.0

8."
18.4.
none
.none

75.0

56.9

1.88
2.8
2.3

10.4.
.25

Sept. 15.
1921

Park

12.3

2.8

9.8
'1.14
none
none

59.2

1.08
1.6
2.27

llU
.27
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SOME FURTHER CHEMICAL ANALYSES OF SOILS ON
. UNIVERSITY FARM

(Made by the Ohemistry Department under the supervision of
Prof. F. T. Dillingham)

Source of Sample-Field A·3, Sec. 1; Sub. Sec. Aa, Plot 21, North
side of hole 16. 0·12 inches depth.

Date sample was taken-March 20, 1922.
Analysis by Lambert.

~
I

Hygroscopic moisture _ __ _.._ .
VolatUe matter _ .._ _ _..__ _.._._.
Insoluble matter _.__ _ .
Fe203 ••••.•••••••••••_.__• •••••••_ •••••••••••••_ ••••••••••••••••

P 20 G ••••••••••••••••- ••- ••••••- ••-.-.-••••••••••••••••••••••••••••••

AI a _ _ .
2 3

Mnsa4 •••••••- ••••••••••-.--••••••••••••••••- •••••••••••••••••••••••

CaO _._ __ _ .
MgO ..~ _......•...__..•..• .._ _ .

SOs - - ..- ----..--- - .
XCI and NaCI ..........•......... _ .
Nitrogen _ __ .
Humus .._.._ _ _.__._ _ _ _.

Per cent
10.07
14.50
40.68
20.15

.19
24.56
trace

.09
2.03
.51

12.76
.1f

2.6f
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LIVE STOCK

DAmy CATTLE

On June 30, 1922, the University herd consisted of the fol
lowing animals:

Holsteins-
1 Registered bull.

27 Registered females.
2 Grade females.

Guernseys-
1 Registered bull.

13 Registered females.
This is an increase of eight animals over one year ago. The

dairy barn proper houses only fourteen animals. The rest are fed
in sheds and out of doors, and while Hawaii's climate ·permits this
without serious harm resulting, such high class' animals as the
University has accumulated and developed deserve better. housing,
and a new and large modern dairy barn is much needed on Uni
versity]'arm.
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YEARLY PRODUCTION RECORDS SINCE 1912, UNIVERSITY OF HAWAI I DAIRY, JULY 1-JUNE SO

Name
Born Date First

Calf

1912·
1918·
Lbs:
Milk

1913·
1914
Lbs.
Mlik

1914·
1915
Lbs.
Milk

1915·
1916
Lbs.
Milk

1916·
1917
lib8.
Milk

1917
1918
Lbs.
Milk

1918·
1919
Lbs.
Milk

1919·
1920
Lbs.
Milk

1920
1921

Lbs.
Milk

1921.
1922
Lbs.
Milk

*Purchased.
1 Sold Nov. 12. 1921.
2 Calf allowed to suck cow till July I, 1922, hoping to improve defective quarters in udder. No improvement resulted.

- --- • -~--!_- .D:l'Lo.

3, 19181 Oct.

2, 19201 Apr.

18, 19191May

~
~

t;:j

~
~
i
Cl:l
;;:3-
~

~
~.

~
~
"'i.
Cl:l

~

~

{
~

~
~..-

6,885.67,876.2

579.9

4',625.3 I 4,305.415.859.6

224.5 4,765.9 8.915.8
4,817.9

4.157.71 8,212.5
8,341.8

6,4.17.5
1,239.4

(2)
5.140.4

744.2

5,832.5 8,374.6 9,271.0 11,693.6 8,646.7 10,917.6 13,996.0 12,144.7 15,295.0
8,152.816,329.4 4,048.2 10,358.6 4.770.1 7,191.2 9,167.8 12.698.0 10,962.4 12,849.8

762.4 5.933.8 6,032.8 7,553.6 6;840.2 10,028.5 4.Q64.1 9.903.2 11,024.3
----..•.-..- -•....... 3,372.4 6.056.7 6.553.7 5.672.0 8.828.4 10,179.2 6,935.7 11,810.6
- - - -.--.....•.....----..-. ..-- -. 4.360.9 3,125.6 7.799.6 9.803.6 8,214.8 5,194.7
.-.--- -.. -..- --..... .-.......... • _ 3,108.7 6,493.4 7,645.9 10.714.5 11.169.3
'."'---'-- - -.- ---. . --.- - .._......... 6.054.6 10,169.0 10,859.7 8,536.9
..- - --.......... - -.- -..-.. . ---.... 7.030.0 6.143.6 12,294.4 10,900.7
.-..- ----- --..... ..-.-....... .--.._..... 6.165.4 12.283.8 13.177.5 13.951.6
............ ...-........ ..--........ .......•...- .......•...• ...•.---.... ...- ..... 6.454.7 8.690.8 1.325.1
. --.--.....•.....-.- --... .."-- '. .-.-........ .---........ ...-........ 2.416.0 5.494.0 6.445.6

28; 1919

16. 1920
n, 1921

23. 19224

7, 19151 ······_·_···1····.._· ·,3.352.3/ 6.671.6 14.759.8/5.324.016.283.61 6.947.216.248.518.796.3
17, 1916 ..-........•..- -.-......... . - 4.596.7 4.387.7 6.058.9 7;14~.0 6.617.0 6.501.9

6, 1922 s

14, 1913
2, 1913

28, 1914
2, 1914

28, 1917
4, 1917

28, 1918
24, 1918

7, 1918
29, 1919*

I, 1920

18, 1920

26, 1921
8, 192J,3

20, 19213
26, 19228
18, 19224
11, 1922*

,I, 19171 July

7, 19181 Feb.
29, 1919 Oct.

21, 1911/ Feb.
28, 1912 Nov.

16, 19181 June
28, 1919 Oct.

19, 1911 Aug.
80, 1910 Mar.

8, 1912 May
2, 1913 Dec.

13, 1914 Jan.
3, 1915 July
6, 1915 Sopt.
8, 1916 Aug.

10, 1916 Dec.
or 19l4. Sept.

16, 1918 Mar.

Holsteins
Kame Manea .••••••... Oct.
Joletta ••.•.•.••.••.•••.••••• Dee.
Luku •....••..••.••_••••.••• Oct.
Baby Joletta •..•••._.~. Mar.
Joletta 2d _ .•..•.- .•••• Mar.
Manea Creamcup •.•. Oct.
Joletta Komdyke •.•• July
Luku Creamcup _•••. Feb.
Manca Komdyke •••• Oct.
Maile (grade) 1 •••••• 1918
Rainbow (grade) ••.• Feb.
Joletta Camino

Korndyke •.•.•••_•• Oct.
Manea Hawaii

Korndyke •....••_... Dec.
Camino Joletta ...••_. July
Manca Hawaii

Creamcup •...•.••••.• July 31, 19191 Oct.
Monea Komdyke 2d Jan. 7, 1920 Apr.
Joletta Natoma •••.•• Oct. 25, 1919 Mar.
California (grade).... About 1916 Jan.
Joletta Komdyke

Natoma ••.••••.•••....• Oct.
GUerJlseJS

Kitchener's Corona
Lass •..••.•.•.•••_.••...• Dec.

Lady of Manoa •.....•. Nov.
Alberta of Wdden

Valley •••..•..•••.•••.•. Feb.
Clementina of Hid·

den Vaney •....•.... Nov.
Alberta of Manoa •• July
Mysie's Corona

Lady •...••••••.....•_.. Feb.
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BUTTER FAT PRODUCTION UNIVERSITY OF HAWAII DAIRY

(Based on tests of composite samples taken on four consecutive milkings
once each month.)

1920·1921 1921·1922

Name

HOLSTEINS-
Kauie Manoa .......•..••........•.....
Joletta _ .
Baby' Joletta. _........•............._
Luku _......•.....•....
Joletta 2d - ..
Joletta Korndyke .
Manea Creameup •............•.•...•
Luku Creameup •...............•••.
Manoa Korndyke •............._•..•
Maile (grade) _ _
Rainbow (I'rade) .
Joletta Camino Korndyke. .
Manea Hawaii Korndyke .
Camino Joletta __ .
Manea Hawaii Creamcup.•.._..
Manea Korndyke 2d ....•...•.....
California (grade) _•....._..•....
Joletta Korndyke Natoma .
Average for Holstein herd* .

GUERNSEYS-
Lady of Manoa .
Kitehener's Corona Lass •...
Alberta of Hidden Valley
Clementina of Hidden Valley
Alberta of Manoa _ .........•_.
Mysie'. Corona Lady
Average for Guernsey herd*

Pounds of
Butter Fat

4.08.03
285.75
214..30
810.61
257.86
34.8.08
851.64.
414..86
4.66.96
804..70
174..4.5
2".29*
14.4..74.*

821.56

297.20
259.15
172.80
191.86

230.00

Average
per cent

ButterFat

8.86
2.61
8.09
3.14.
3.14,
8.20
8.28
8.87
8.54.
8.51
8.1'1
3.10
8.4.8

8.22

4..4.9
4.15
4..00
4..02

4..16

Pounds of
ButterFat

528.10
866.6'1
825.08
881.68
16'1.86
2U.88
848.4.0
851.4.8
4.77.58

4.'1.91*
208.4.2
218.18
276.59
102.35*
214..32*

4.4..14.*
159.4.0*

22.88*
821.8Z

299.15
180.08
212.89
158.51
14.9.01*
21.23*

212.'10 I

Averal'liI
per cent

:Butter Fa.

8.4.~

2.85
2.75
8.01
8.28
8;2'1
8.12
8.22
3.4.2
8.62
8.16
8.U
8.8'1
8.06
8.84.
8.50
8.10
8.00
8.18

4..61
4..'14.
8.96
4..05
8.09
8.66
4..84.

* In milk during only part of the year.
; For animals in milk during the whole year.



COMPARISONS OF :MILK PRODUCTION COSTS ON UNIVERSITY
FARM FOR SIX YEARS

(Interest and depreciation Dot included in these 1lgures)
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1916· 1017· 1915· 1019· 1920- 1921·
1917 uns 1919 1020 1021 1922

Quarts produced 22,151 :12,94.0 4.1,805 57,625 69,090 '6,728
Cost per quart for:

Feed ............................-...._.... $.0618 $.08113 '.1114. '.1256 '.1082 $.0687
Man Labor .._...••.._••. .0892 .054.84. .04.01 .04.4.S .0592 .0508
Miscellaneous ...................... .0189 .0154.1 .0123 .0099 .0195 .0132
Refrigeration ......._...... .0106 .00609 .004.3 .0086 .00S2 .0058
Sterilization .00S8 .00863 .004.0 .0014. .0005 .0021
Horse Labor ••.....••..... .0021 .00231 .0028 .0005 ...._...... ....._-.....
Truck Deliv'y Costs ............ ...........- ......... .0055 .0105 .00158

Total.............••• '.14.14. '.1684.1 '.174.9 '.1813 $.1961 '.14.25

SEGREGATION OF :MAN LABOR COSTS AT UNIVERSITY OF .
HAWAII DAIRY. JULY 1. 1921. TO JUNE 30.1922

76,728 quarts of milk produced during period.
10,880 hours of labor required at COlt of $S,910.29.
Average rate per hour--'0.87671.

(In table above, truck delivery, for example, includes only eoat of operatins
the truck. To get total delivery charges add man labor east. '0.0075 per quart.
to Ford cost. '0.0068, making total delivery costs '0.014.3 per quart. Total. fer
other items can'tie secured in the aame way•. )

Peed and General Care ._••.••••.•
Mllking Twice Dally •._ .
Sterilising and BottliJlg _ ••••
DeUTering _ ..
Miscellaneous •.•_ _ ..
Operating Refrigerator _ •••

Total..••••.•.••.•.•..••_ __

Total
Labor Cost

'1,4.90.83
856.'10
'182.65
578.28
159.26

3S.56

'3,910.29

COsts
per Quart

$0.0195
.0112
.0102
.0075
.0021
.0004.

$0.0509

Hours
per Quart

.051

.029

.021

.010

.008

.002

.135
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ANIMALS IN UNIVERSITY HERD AND COST OF FEEDING,
JULY 1, 1921, TO JUNE 30, 1922

Stable
No. Name

Registry
No.

Bom
Value Value of
of Feed Feed per
for Year Day

Oct. 1~, 1911
Dec. 30, 1910

March 2, 1913
Oct 3, 1912
March 13' 1914
Nov. 28: 1912

Nov. 16, 1918
July 28, 1919
July 29, 1919
JUly 31, 1919
Oct. 13, 1919
Oct. 25, 1919
Ja.n. 7, 1920
F~b. .2, 1920
Feb 9 1920
July 23: 1920
Dec. 1, 1920
Feb. 16, 1921
Feb. 26, 1921
May 19, 1921
May 21, 1921
May 28, 1921
June 8, 1921
Oct. 20, 1921
Dec. 16 1921
About 1916
Mar. 13, 1922
Aprll 26, 1922
May 14, 1922

1 Kauic Manco. 505874
2 Joletta _ _ ~.~. 150076
3 Baby Joletta _ _ 387561
4 Luku _ _.... 387564
5 Joletta 2nd _ 387562
6 •Lady of Manoa _.................. 75916
7 Kitchener's Corona

Lass _. 40593 Dec.
8 Joletta Korndyke 387563 July
9 Manco. Creamcup 532607 Oct.

10 Luku Creamcup 411810 Feb.
11 Manco. Korndyke _.......... 532608 Oct.
12 Maile (Grade) 1 1913
14 Rainbow (Grade) Feb.
15 Joletta Camino Korn·

dyke 413580 Oct.
16 Manco. Hawaii Korn-

dyke 5·52258 Dec
18 Alberta of Hidden Valley 72651 Feb:
19 Hidden Valley Argie

Bluebell2 •••_ •••••_ _ 88230 July
20 Clementina of. Hidden

Valley _ _ 88232
21 Alberta of Manoa _ 96711
22 Camino Joletta __ 525512
23 Manco. Hawaii breamcup 552259
25 Joletta Korndyke Natoma 539040
26 Joletta Natoma ....._ .•._ 539041
27 Manco. Korndyke 2d........ 570902
28 Mysie's Corona Lady._._. 10~638

29 Mysie's Corona Lass 102639
30 Natoma Hawaii Creamcup 608223
31 Joletta University Girl.... 626216
32 Mysie'lil Manoa Lady .~...... 116009
33 Manco. Hawaii Mead _ 652189
'34 Hawaii Clementlna ~ 119121
35 Baby Korndyke J'oletta.... 671195
36 Kauic Natoma Korndyke 671196
37 .Alberta of Hawaii _ 119461
38 Lady Mead Manca ,..... 698201
39 Joletta Girl 718001
40 California (Grade) 3

41 Lady ,Natoma Mead 738218
42 Korndyke Mead Manca.... 750536
43 Madam Luku Mead _. 752578

21, 1911
6, 1915
3, 1915
8, 1916

10, 1916
or 1914

16, 1918

3, 1918

7, 1918
1 1917,

26, 1918

$199.42
175.51
180.05'
168.98
134.1'3
147.61

126.95
152.04
170.04
16791
180:44

48.77
138.37

139.25

150.16
130.97

18.48

1'30.15
126.13
117.71
125.49

97.46
96.9.8
97.25
94.86

112.45
112.09
113.47

97.92
93.12,
83.51
86.45
86.45

100.76
85.36
71.78
66.87
48.38
25.65
16.50

$ .55
.48
.49
.46
.37
.40

.35
, .42

.47

.46

.49

.36

.'38

.38

.41

.36

.31

.36

.35

.32

.34

.27

.27

.27

.26

.31

.'31

.31

.27

.26
23

:24
.24
.28
.34
.'37
.39
.48
.39
.35
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ANIMALS' IN UNIVERSITY HERD-Continued.

Value Value of
Stable Registry Born of Feed Feed per

No. Name :1"0. for Year Day

44 Corona Boy's Alberta of
Hawaii ........_.............. 1'83181 Jlune 2, 1922 12.04 .45

45 Baby Tela Gem Mead .... 755006 June 4, 1922 11.97 .48
46 Corona Queen of Hawaii 133664 June 11, 1922 8.36 .42

King EI Prado Mead...._.. 319549 Mar. 26, 1919 145.93 .4()
Lord Mysie's Corona Boy 45786 Mar. 26, 1917 142.25 .39

Luku Natoma4. ••......_.•__ 348774 June 111921 .56 .28
Bull calf from No. 95 July 19: 1921 '3.78 .29
Bull calf from No. 106 Sept. 29, 1921 6.73 .42
Bull calf from No. 227 Oct. 8, 1921 .48 .08
Bull calf from No. 218 Oct. 18, 1921 3.36 .34
King Mead Komdyke

Manca9 ......_.................. 366813 Dec 20, 1921 16.77 .49
King Manca 'Hawaiil0 _.. 367962 Jan: 13, 1922 18.96 .67
Bull calf from No. 611 Jan. 25, 1922 4.43 .37
Bull calf from No. 1412 Mar. 2'8, 1922 1.86 .17
Bull calf from No. 2813 April

2:: ~::=
4.50 .30

King Natoma Mead 14 ••_ 378771 May 11.41 42
Bull calf from No. 711) June 24, 1922 .70 :10

TotaI.. $4762.35

1 Sold Nov. 12, 1921. 2 Sold Aug. 29, 1921. 3 Purchased Jan. 11, 1922.
4, Sold July 2, 1921. I) Sold Aug. 2, 1921. 6 Sold Oct. 14, 1921. T Sold
Oct. 14, 1921. 8 S'old Oct. 28, 1921. 9 Sold Jan. 23, 1922. 10 Sold Feb.
15, 1922. 11 Sold Feb. 6, 1922. 12 Sold Apr. 6, 1922. i3 Sold May 8, 1922.
14Sold June 2, 1922. 15Sold June 30, 1922.

HOGS

The Berkshire breeding herd on University Farm con~isted

of one boar and eight sows at the close of the year included in this
report. The· boar was declared the Junior champion boar at the
1920 Oalifornia State Fair and he is a splendid: animal.

The present Tamworths are being disposed of and will be re
placed by new strains of the same breed in the near future. The
Tamworth .boar was bred to some of the Berkshire sows, resulting
in cross bred litters having unusual vigor and ability to make gains
as is indicated in some of the feeding tests that follow.

FEEDI~G TESTS WITH HOGS

1. To compare rate of gain of purebred Berkshires with
Tamworth Berkshire Cross. .

2. To determine kinds and amounts of feeds selected by hogs
from self feeders.

The litters from two purebred Berkshire sows were used in
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tms experiment. The necessary information about these sows is
best shown in tabular form below.

Name of Sow _••_••••••._••~•• Hawall Queen 294546
Date born ....••.•.._ April 24, 1920
Litter sired by.................... TaMworth Boar

Litters born April 2, 1921
Pigs in Litter . 5 females, 3 males
Weight of sows, May I,

1921 ..•.•.•......_ 188 pounds
Weight of sows, July I,

1921 _•....._•.._ _. a35 pounds

Unive:rsity Lass 294545
'\larch 26, 1920
Berkshire Boar -(MaT"

Superh287853.)
April 4 , 1921
3 females, 3 males

14.5 pounds

265 pounds

This table shows that the two sows were as nearly uniform in age,
size and date of birth of litters as it is possible to secure them. This
information is given in detail since the character of the sow could
easily be a determining factor in the early development of the lit
ters, and indirectly greatly affect their development even after the
pigs are weaned. It should be noten that the sow with the pure
bred litter is slightly older, larger, and has only six pigs to nurse
as against eight in the cross bred litter. This should have given
her litter the slight advantage in the begiiming.

. The sows and litters received identical feed and care at all
times. The self feeder test was started on July 8, and continued'
till September 23, 1921, inclusive, but weights of the pigs were
taken before this time as well.

The following table shows the weights of the individual pigs
as well as the averages for each litter:

Avg. daily
Tamworth gain from

Berkshire Wt. Wt. Wt. Wt. Wt. July 8 to
Litter Sex July 8 Aug. 1 Aug. 15 Sep.1 Sep.28 Sept. 23

2 F. 32 54 69 91 181 1.27 Ibs.
3 F. 35 53 71 75 128 1.19 "
4 M. 30 58 70 84 died .49 II

5 M. 37 52 84 110 152 1.47 II

6 F. 80 57 64 80 106 .97 II

7 F. 32 52 62 83 115 1.06 II

S F. 30 53 59 90 100 .90 "
9 M. 27 56 65 87 125 1.25 "

Average 31.6 54.4 68.0 87.5 117.6 1.10 II

Berkshire
Litter-

10 M. 30 42 48 58 72 .54 Ibs.
11 M. 22 30 32 36 46 .30 II

12 F. 36 53 57 66 88 .60 "
14 M. 27 41 45 56 77 .64 II

15 F. B6 55 62 74 93 .78 II

16 F. 29 44 52 61 79 .64 II

------
Avearge 30.0 44.2 49.3 58.5 75.0 .61 II·

----
No. 87 65 74 94 .74 II



Annual Report, Dipartment of Agriculture 31

The feeding tests occupied two 39 day periods, the :first from
July 8-August 15 inclusive; the second from August 16-September
23 inclusive. The feeds were the same except that cassava roots
were omitted during the last period and one extra purebred Berk
shire pig No. 37 was added to the Berkshire lot. It should also
be noted that cross bred pig No. 4 died on September 20, three
days before the end of the test, weighing only 77 pounds when
dead. This again lowers the average of the cross bred litter, for
this pig actually lost seven pounds from September 1 to September
20.

AVERAGE GAINS DURING FIRST AND LAST HALF OF FEEDING
PERIODS

Total Gain .
Average Gain _

Average Daily Gain .

Total Tamworth-
Berkshire Gain _

Avera.ge Ta.mworth·
Berkshire Gain ....

ATg. Daily Tamworth·
Berkshire Gain ....

Total Berkshire Gain
Avg. Berkshire Gain ....
Avg. Daily Berkshire

Gain _.__._ _

1st Period
July 8·Aug. 15
inclusive. Age

of pigs, 14-19 wks.
pounds

407
29.07

.75

291

36.37

.93

116.
19.33

.50

2nd Period
Aug. 16·Sept. 23 .
inclusive. Age

of pigs, 20-25 wks.
pounds

508
38.67

.99

397

49.62

1.27

181.
26.14

.67

•I The second half of this experiment has to do with the kind
and amount of different feeds selected when the hogs had by means
of self feeders free access to aU feeds at all times. The two litters
were together in the same pen during the entire test. They could
get any of the feeds listed below at any time, and as much of them
as they wanted. In this way the hogs literally balanced their own
rations. The feeds consumed during the first and last half of
the test are listed separately, indicating whether the hogs desire
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different feeds as they grow older. Cassava roots were availa.ble
dUring .the first half 0·£ the test only. '

FIRST HALF-JULY 8 TO AUG. 15 INOLUSIVE. AGE-14·19 WEEKS
SECOND HALF-AUG. 16 TO SEPT. 28 INOLUSIVE. AGE-20·25 WEEKS

Pounds Per cent Value
Consumed Consumed of Feed

Feed Oost per 1st 2nd 1st 2nd 1st 2nd
lb. half half half half half half

Roughages-
Green alfalfa _•..• $.005 742 767 46 45 $8.71 $S.88
Cassava roots .... .015 380 ...... 24 .... 5.70 ........
Sweet potato

roots•..••..•.••••• .0125 489 926 30 55 6.11 11.56
- Ooncentrates-
W. Bran .......-_...... .02 28 46 3 2 .56 .92
Rd. Oats •••••-c-.... .031 122 202 18 12 3.78 6.26
SuremUk .025 10 27 1 2 .25 .68
Oil Oake Meal ...• .084 19 10 2 1 .65 .84
Rice Bran •.....••.• .02 47 45 Ii 2 .94 .90
Tankage .0475 76 33 7 2 3.82 1.57
Algaroba Meal .. .OS5 15 7 2 1 .52 .24
W. Middlings .... .029 94 424 10 24 2.73 12.30
Cr. Oorn .025 480 620 46 35 10.75 15.50
Rd. Barley ................ .022 lOS S32 11 19 2.27 7.30

Tot. green alfalfa 742 767 29 22 3.71 3.88
Total roots ..•••....• 869 925 84 27 11.81 11.56
Tot. concentrates 988 1746 87 51 25.77 46.01

-
Lbs. Feed Required per Feed Cost per

lbs. of gain lb. of gain

1st 2nd Total 1st 2nd Total
half half period half half period

Green alfalfa 1.82 1.51 1.65 .0091 .0075 .0082
Roots 2.18 1.82 1.96 .0290 .0227 .0255
Concentrates •• 2.80 8.48 2.92 .0638 .0905 .0784

Total.....•.• 6.25 6.76 6.58 .1014 .1207 .1121

Oonclusion.

1. Under the same conditions the .Tamworth-Berkshire litter
made an average daily gain of 1.10 pounds as against .61 pounds
for the purebred Berkshire litter, or· the Berkshires made gains
equal to only 55% of those made by the cross-bred litter.

2. Hogs 14-19 weeks old selected a ration consisting of 29%



HOG FEEDING EXPERIMENTS

Water _.._ _ _ _ _ .
Protein _ ._ __ _..__.._ _..
Ether Extract .._.._ _ _ .
Invert Sugar _ __.._._ _.. .__ .
Sucrose _ _..__ .
Starch, etc. (by difference) -. _
Fiber _ .
Ash _._ _.._ _ .

r
I:.
I
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green alfalfa, 34% roots and 37% concentrates. The same hogs
20-25 weeks oldselecteQ. 22% green alfalfa; 27% roots and 51%
concentrates..

3. Corn, wheat middlings, barley and oats in the order named
constituted 84% of the concentrates selected by the hogs.

4. The hogs .made more rapid gains at 20-25 weeks of age,
but more economical gains during the 14-19 week age period.

PART 1

Oassava MeaZ vs. Oassava, Molasses Meal vs. Dried Pineapple
Waste as a Feed for Growing and Fattening Hogs

Twenty-one Berkshire pigs born in November, 1921, were
divided into three lots of seven pigs each on February 23, 1922, so
that the factors of difference in weight, sex and ancestry wele
equalized i;n the lots. They were fed from self feeders as follows:

Lot I. Lot II. Lot III.
Rolley Barley. Rolled Barley Rolley Barley.
Cracked Corn. Cracked Corn Cracked Corn.
Cassava Meal Cass.-Molasses Meal. Dried Pineapp. Waste
Wheat Middlings Wheat Middlings. Wheat Middlings.
Tankage Tankage. Tankage.

In addition each lot was given the same amount of green al
falfa daily. The dried. pineapple waste is a new feed and is the
residue from pineapple canneries, and had the following compo
sition (analysis by Experiment Station, H.S.P.A.) :

Per cent.
17.82

3.65
0.49

14.20
7.66

38.18
13.25
4.75

100.00

Since all feeds were the same in each lot with the exception
of cassava meal, cassava molasses meal, and dried pineapple waste,
the comparisons are really between these three feeds. A constant
supply of each feed was kept in the hoppers of the self feeders,
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and the hogs could eat as much as and when they chose.
The hogs were weighed at three weeks intervals, and the test

was continued for twelve weeks. The best gains were made during
the last three weeks of the test, when pigs in Lots 1, 2, 3 averaged
a daily gain of 1.71 Ibs., 1.56 Ibs. and 1.43 Ibs. respectively. The
weights at the beginning and end of the twelve weeks periods as
well as average daily gains during the period are shown in the
table below:

W~I.gbt Weight Gamin Average
Feb. 23 May 18 12 weeks daily gain
Ibs. Ibs. Ibs. lbs.

LOT I.
Pig No. 69_.__•. 78 181 103 1.2'3

58...._._.. 50 166 116 1.38
79....___ 47 132 85 1.0~

65............ 40 109 69 .82
73._...._.. 40 130 90 1.07
77.....•...... 35 1'33 98 1.17
57._-...... 27 118 91 1.08

Average ..•..•_.....;_ 45 138 93 1,11

LOT II.
Pig No. 70......_.. 69 188 119 1.41

56............ 53 151 98 1.17
68.....••..... 46 112 66 .79

,'t 59...._..__ 44 132 88 1.05
61............ 39 133 94 1.12
78............ '34 110 76 .90
64......._... 33 99 66 .79

Average ...................... 45 132 87 1.03

LOT III.
Pig No. 52............ 68 168 100 1.19

51............ 62 173 111 132
74......~..... 45 131 86 1:02
75....•....... 45 126 81 .96
53............ '35 121 86 1.02
55............ 31 95 64 .76
67............ 31 82 51 .67

Average .......__......... 45 128 83 .98
--_._--------
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FEEDS CONSUMED DURING TWELVE WEEKS

-r-=-~

LOT I. LOT II LOT III.
.------------

1st 2nd Tot. Per· 1st 2nd Tot. Per· 1st 2ndl Tot. Per·
six six 12 cent· six six 12 cent· six six 12

wks. wks. wks. age. wks. wks. wks. age wks. wk!. wks cent-

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. age

-
Green alfalfa ............................ 405 392 797 ...... 405 392 797 .... 405 392 797 ....

Dried Concentrates:
Rolled barley ...-.......----..--_._--.. 103 282 385 17. 88 237 325 14. 85 275 '360 18.
Cracked corn ...._.................... 249 390 639 28. 341 405 746 32. 384 451 835 41.
Cassava meal ............................ 200 276 476 21.
Cassava-molasses meal ........ .._- .... .--. ..... 136 '358 494 22. _... ._... .... ....
Dried pineapple waste .......... .... .... .-.- ...... .... _. ..... ..... G6 120 186 '- 9.
Wheat middlings .................... 184 270 454 20. 183 258 441 19. 109 281 ·390 19.
Tankage .....-......-...................... 102 207 309 14. 104 190 294 13. 92 180 272 13.

---- .~, e-----
Total Concentrates ........ 838 1,425 2,263 852 1,448 2,300 736 1,307 2,043

------------
Pounds Gain ............................ 243 409 652 232 375 607 212 367 679

- ------
Lbs. Concentrate per lb. of

gain ...............-_..._--_....__............-.. 243 '3.48 3.47 3.6.7 3.86 3.79 3.47 3.56 3.53

Feed Cost ................................ $22.07 $36.64 $58.71 $22.63 $36.72 $59.36 $19.33 $'32.84 $52.17
_ .._-- -.-----------

Feed Cost per lb. gain........ .091 .089 .090 .097 .098 .098 .091 .089 .090

~
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The following were average feed prices during the period of the
test:

Cassava Meal _ .
Cassava molasses meal ._ _ _ .
Cracked com ._ _ .. .-_._
Rolled barley _ _._ .
Wheat middlings _ __ .
Tankage __ _ _ .
Dried pineapple waste {assumed value) .
Green alfalfa .._ _ __ _ _

$4:0.00 per ton
4:0.00 " ..
45.00
4:0.00 " "
4:4:.00 " "
85.00 " "
20.00
10.00 .. "

Several very interesting things are evident from a careful ex
amination of the data presented in the preceding table. First, it
should be noted how uniformly· the different lots of pigs select
about the same percentage 6f the same or similar feeds. If the
hogs in lot 1, only, selected 14% tankage it might be termed just
a chance selection, but when lots 1, 2 and 3 select 14%, 13% and
13% of tankage, and 20%, 19% and 19% of wheat middlings re
spectively, it must be assumed that these are the percentages of
tankage and middlings that the hogs need when the above com
binations of feeds -are supplied.

Similarly it should be noted that the hogs do not take very
kindly to dried pineapple waste when other feeds are available.
This is a common experience with _new feeds and does not neces
sarily mean that the feed- lacks nutrients oraven palatability.

General Oonclusions.
1.· The pounds of dried concentrated feeds necessary for one

pound of gain were 3.47 lbs., 3.79 lhs., and 3.53 lbs. for lots 1, 2
and- 3 respectively.

2. Similarly the feed cost of one pound of gain was 9.04,
8.89, and 9.04 respectively.

3. Better and more economical gains were made -by the lot
selecting 21% cassava meal than by the lot selecting 22% cassava
molasses meal.

4. Lot 3 having dried pineapple waste as one of the avail
able feeds, selected only 9% of this material but made up the bal
ance from corn and barley, consuming the same amounts of tank
age and middlings as lots 1 and 2.

5. The great value of self feeders in pToducing rapid and
economical gains in growing and fattening hogs is again demon
strated.

6. If the above feeds must be mixed and hand fed to hogs
of the ages represented in this test, the proper proportion of mix-
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ing these f~eds is suggested in the percentages of the various feeds
consumed.

PART ·11.

Dried Pineapple Waste as a Hog Feed
In· order to get more detailed information about the value of

dried pineapple waste as a hog feed the following experiment was
planned and carried out simultaneously with the experiment de
8cribed in detail in part one of this feeding test.

Eight Berkshire pigs of the same age ana breeding as those
used ilJ. the first part of this experiment were fed as follows:

Feed No.1

For six weeks, February 23-April 6, 1922, they were given
free access to the following feeds in a self feeder, and during this
time they consumed the following in addition to 405 lbs. green
alfalfa:

Lbs. Percentage
Dried pineapple waste __ _ 48 5
Rolled barley............................................ 262 '30
CassaTa meal - _ _ 84 10
Cassava-molasses meal........................ 126 15
Wheat middlings •........_._.__ _ _.. 252 29
Tankage __.__ . 93 11

Total _ .._.__ ~-:8~6.-;;;5,----~1~O:-::'0

Feed No.2

Obviously the hogs were not eating much of the dried pine
a;pple waste when other feeds were available, so the following mix
ture was made and put in the self feeder, giving the hogs no choice
as regards variety, but enabling them to eat as much as they chose
of the mixture.

The following mixture was used:

30 lbs. Dried pineapple waste.
30 " Wheat middlings.
20 " Rolled barley.
10 " Tankage.
10 " Cocoanut meaL

100 " Mixture.
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The hogs were permitted to eat as much of this as they chose
for a three week period from April 6 to April 27, 1922. They ate
619 lbs. of the mixture in addition to 241 lbs. of green alfalfa that
was supplied.

Feed No.3

The hogs were doing well on feed No. 2 at the end of the
three week period, so it was decided to increase the percentage of
dried pineapple waste in the mixture to 50% to note what the
effects would be.

The mixture was as follows:

60 lbs. Dried pineapple waste.
30 " Wheat middlings.
10 " Tankage.
10 " Cocoanut meal.

100 " Mixture.

This was fed for three weeks in a self feeder from April 27 to
May 18, 1922, during which time the hogs ate 670 lbs. of the mix
ture in addition to 141 lbs. green alfalfa. They seemed to relish
the feed mixture, but their general appearance was not so good as
when they were getting only 30% dried pineapple waste.

The gains for the individual hogs as well as the whole lot
during the different feeding periods are shown in the following
table: .



1 ...- . • r ·r -.

GAINS IN WEIGHT DURING FEEDING TEST

FEED NO. L FEED NO. II. FEED NO. III.
42 days 21 days 21 days

Weight Weight Average Weight Weight Avg. Weight Weight Average
at be- at daily at be- at daily at be- at dally

ginning end gain gInning end gaIn ginning end gain
lbs. lbs. lbs. lbs. lbs. lbs lbs. lbs. Ibs.

PIg No. 66.................................... 46 79 .79 79 75 loss 75 123 2.28
71.................................... 74 114 .95 114 144 1043 144 164 .95
72..................._................ 73 124 1.21 124 158 1.62 158 182 1.14
76......................_............ 26 48 .52 48 68 .95 68 83 .71
63......•.....·....................... 28 45 040 45 60 .71 60 75 .71
60.................................... '38 59 .50 59 80 1.00 80 100 .95
62..................................... 37 63 .62 6'3 74 .52 74 88 .67
54.................................... '39 62 .55 62 87 1.19 87 112 1.19

Average ..................._....•.••....•.... 45 74 .69 74 93 .90 93 116 L08

doncentrates Fed _.................. 865 lbs. 619 Ibs. 670 Ibs.
Gain .............................................. 233 Ibs. 152 Ibs. 181 Ibs.
Gain per pound Concentrate 3.71 Ibs. 4.07Ibs. 3.70 Ibs.
*Feed Cost ..........- ........._......... 21.44 13.46 12.69
Feed Cost per lb. Gain """" .092 .089 .070

-
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*Feed costs are based on prices shown on page 36.
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Feeding 50% of dried pineapple waste was discontinued on
May 18. For about three weeks after this, the hogs had access to
this feed, and 10% of the total feed consumed was dried pine
apple waste. About one week after the last pineapple waste had
been fed one hog became partially paralyzed in the hind quarters.
A little later two others in the same lot became simil~rly paralyzed,
but recovered pretty well in about a week. The first one was
sick for about two weeks and died. A post mortem by the Terri
torial Veterinarian showed that the hog died of double pneu
monia. There was nothing to show that the illness and death of
{me of the hogs was due to feeding dried pineapple waste.

Oonclusions: Although the pigs did not select much of the
dried pineapple waste when other feeds were available, they made
good gains when forced to eat same in mixed feeds containing 30%
and 50% of the pineapple mixture.

The feed cost of a pound of gain when using 50% of dried
pineapple waste in the mixture and valuing this material at $20.00
per ton, was only" cents per pound, as compared with 9 to 9.8
cents when using other feeds with pigs of the same age and breed
ing.

The pigs made better gains on the 50% than on the 30%
pineapple mixture feed. Still their general appearance after be
ing on the former feed for three weeks suggested that they were
not getting an ideal feed. Pig No. 66 was ill during the second
feeding period, actually losing 4 lbs. during the three weeks, and
then recovered and made abnormally fast gains during the third
period, which reacted' to the credit of the feed containing 50%
dried pineapple waste.

Further experimental work should be carried on with dried
pineapple waste as a hog· feed before definite and final conclu
sions are drawn, but the results of this one test are very pro
mising.
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ANNUAL REPORT
1921-1922

PART II

By F. G. KRAUSS, PROFESSOR OF AGRONOMY.

The Agronomy and Poultry Divisions of the Department of
Agriculture were reorganized August 1, 1921. That portion of
the University Farm lying ~orth of the road which forms the
main axis of the farm lands of the University and ~omprising.ap
proximately 10 acres of arable land, was allotted to the Agronomy
Division for eperimental and demonstration work in field and hor
ticultural crops. The land had for the most part been cleared
and in large part cropped the year previous; and the whole area
had been subdivided into acre units 148.6 by 293.1 feet dimen
sion. These units were in turn sepa;rated by 10 feet roadways
and are grouped into three series designated by the capital letters
"A," "B," "C." The long axis of these units run east and west
as do also the series beginning with "A" at the west end. In each
of these lettered. series are grouped four of the acre· units (or
parts thereof), and this arrangement is further designated by the
numerals 1 to 4, as "A1," "B4," etc. (See Diagram.) Each acre
unit is divided into 58 rows (or plots), the divisions being made
along the longest axis and each row or plot is spaced uniformly
5 feet apart. The lengih of ea,ch row or plot is 148.6 feet long.
Thus each such row or plot represents 1/58 acre (.017) approxi~

mately. When any cultures are planted closer than 5 feet apart the
inter-rows are designated by a small letter following the row num
b.er immediately to the left. Further definite subdivisions of the
rows make it possible to designate every squ.~re foot. in the entire
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area under consideration. The lower or southerly half. comprising
six acres, is irrigated'. During the past year this arrangement has
proved of great value especially in some of the fertilizer and breed
ing work that has been carried on. With the land areas carefully
plotted and arrangements made for detailed and permanent re
cords, this project should become of increasing value with time.

To determine the comparative productivity of the land as a
whole, the entire area was thoroughly plowed and cross plowed,
sub-soiled and disc-harrowed during August and September. The
cost of these tillage operations amounted to $79.00 per acre, the
rough and stony nature of much of the land being responsible for
these excessively high tillage costs. As an index crop, the pigeon
pea (Oajanus indicus) of a select strain, one of the hardiest crops
known for adverse soil conditions, was planted the last week in
October and the first week in November. Notwithstanding rather
adverse weather conditions, an excellent stand resulted and the
crop thrived over the entire area excepting on the very teary
adobe-like soils which intersperse the University Farm lands quite
freely. In accordance with this growth. supplemented with num
erous soil borings and excavations, the soil areas have been fur
ther carefully plotted and the areas designated as "poor," "me
dium," or "good," as the case may be. The following chemical and
physical analysis of the soil samples taken from North Field will
give a further insight of the nature of the soil under consideration.

The native growth on much of the land was largely Klu
(Acacia furnesiana), Algaroba (Prosopsis juliflora), Lantana
(Lantan camara), and Guava (Psidium guayava), freely inter
spersed with Hilo grass (Paspalum conjugatum), Manienie (Oy
nodon dactylon), and Honohono (Oommelina. nudiflora).
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SOME CHEMICAL ANALYSES OF NORTH FIELD SOILS, UNIVERSITY FARM
Soll Samples Collected February and March, 1920

Made by Chemical Department under supervision of Prof. Frank. T. Dillingham

N.W. East West S.E.
Source ot Sample_.......... Half Half Half B·1 B·2 Quarter C-1 E-4

A-3 A-I A-I B-3

Moisture, percent ......... 6.70 9.85 7.85 6.70 7.71 8.86 6.91 6.70
Volatile matter, percent 20.82 13.86 17.48 8.25 19.35 15.09 17.57 16.67
Inso!. matter, percent-.. 38.79 30.87 3'3.18 34.77 32.63 34.43 32.73 32.92
Combined Fe

2
O

S
'

42.35· 4'3.37AlaOa, Pa0
5

._.........._ •• 48.30 41.62 44.95 44.91 40.88 43.88
FeaOa, per cent .._........_ 24.42 26.57 25.85 18.23 28.21 23.95 25.69 24.23
P 2°5' percent .........- ....... .20 .46 2.05 .86 .92 .57 .95 .39
Ma0r. (by diff.) ,percent 23.68 14.59 17.05 23.26" 14.24 20.39 14.24 18.76
Mns°4,' percent .............. .03 .61 .15 .05 .17 .10 .41 .45
CaO, percent ...•...•.........._.. .16 ~ 2.92 1.50 1.88 2.84 2.17 2.16 1.36
Mg 0, percent ....._............. .90 .05 1.25 ........ 2.78 1.64 .'30 .45
SOs' percent ..___............ .44 .58 .46 .47 .32 ........ .20 .15
Combined NaaO and

K..0, per cent ........._....... .._...• ........ 1.61 -_..- 1~97 ........ .....•.. _.•...
Ka0: percent ....................... ........ ........ .07 ........ .65 ......... ........ ._.....
NaaO (by diff.), per cent .._-- ...._.. 1.54 ....._.. 1.32 ........ ........ ........
N, percent ........._............... •19 .19 ........ .26 .29 ..30 .28 .26

-----_.
Analysis by .._..._........._.• King Leetoma Stender Abel Broadbent Ho Shimizu Fujimoto
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1 '11 1P' 'Jr- v

Hydraulic val. (mm/sec) 0.087 0.4.15 0.668

Diameter mm .•....._•...... 0.010 0.025 0.036
Weight in grams.......•.... 0.0808 0.0688 0.0380

Percent of sample •.•..•.. 2.20 1.88 0.90

PHYSICAL ANALYSIS OF SOILS
By Hilgard's Hydraulic Elutriator

SOIL FROM FIELD C-l, UNIVERSITY FARM
Collected September 9, 1919--Analysis by T. Shimizu.

Kind Silt
.. -

Silt I Silt Silt
SUI Band Sand Band Sond GrIt ~t ~t Original----------------------------

1"/100 1" /60 1"/4.0 over
1.127 2.250 4..511 11.4.50 mesh mesh mesh 1mm 1mm •.........

over
0.04.7 0.072 0.120 0.160 0.254. 0.4.28 0.685 1mm 1mm •••••••.••
0.0700 0.0868 0.1250 0.2744 1.5500 0.4014. 0.4.4.94 0.8688 0.1160 4..9942

1.91 1.00 8.41 7.48 42.27 10.95 12.26 10.05 8.16 •........•

~
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~
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~

~
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~
C"Ioo

Hygroscopic moisture •..•.....•.....•....•..• 5.05 percent
Capillary moisture _..........••....••..•• 21.53pereent
Weight wet Boil taken ................••...... 4.994.2 grams
Weight of dry soil calculated •..•......•. 8.6667 grams
Total weight analyzed soil •••......•.....• 3.5739 grams
Weight of soil lost •...•....••....•...•..•....• 0.0928 grams
Weight of soil lost ..........•.•................• 2.53 percent

Other soU.analyses appear on pages 22, 23.
For Record of Rainfall see page 19.
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With this rather comprehe~siveknowledge of the nature of the
soil, carefully plotted, the Agronomy Division is in a fair way to
undertake field experiments and demonstrations for both regular
and advanced students, as well as research work of direct value to
the community at large, in the coming year

PIGEON PEAS (CAJANUS INDICUS)

This new leguminous field crop, as stated in the introduction,
was planted as an index or test crop over practically the whole
area of North Field and totalled about 5 acres. The seed was
sown with a one-horse corn planter in shallow furrows spaced five
feet apart. Ten pounds of seed of the New Era Early Maturing,
heavy seeding variety, strain "D," was sown per acre. The plant
ing was begun Oct. 26 and was completed Nov. 2, 1921. The soil
was in good tilth; no fertilizers were used. The total cost of plant
ing including cost of seed at 15 cents a pound, was $5.30 per acre.
An excellent stand resulted excepting in parts of Field A3 and
A4, the soils of which are of an adobe nature and become badly
water-logged. The heavy rains of December, 1921, and January,
1922, totalling 13.80 inches, together with the foulness of the land
caused an excessive weed growth before the young crop was able
to protect itself. This necessitated much hand weeding. The
cost of horse cultivation and hand weeding to the end of April.
when no further weeding was necessary, amounted to almost $300,
or an average of about $50 per acre.

The plants begin to Hower in March and by May 2, approxi
mately 180 days from planting, sufficient pods had matured to
justify hand picking. Up to the end of June, when this report
closes, 8000 pounds of pods had been harvested, yielding slightly
over 4000 pounds merchantable seed. At least a ton of mature
pods still remain unpicked, so that the seed crop may safely be
estimated at 2% tons, or an average yield of 1000 pounds per acre
of prime seed. This seed has already been contracted for at 15
cents per pound. equivalent to $300.00 per ton.

The cost of harvesting the major part of the seed crop by con
tract has been $1.50 per 100 pounds of pods. This is equivalent
to about 3 cents per pound for the clean seed. The cost of thresh
ing, bagging and incidentals is approximately $2.50 per 100 lbs.

The following summary gives approximate costs of production
up to and including the harvest of the first crop of seed bagged
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ready for delivery, under conditions as they existed at University
Farm during the past year. As the pigeon pea is a perennial crop
holding its prime for at least three years and since by far the
heaviest costs are absorbed by the end of the first harvest within
six months from planting, it will be seen that the crop should prove
a profitable one from the second harvest on. Two seed crops per
annum may be harvested under f1.1vorable dry land culture.

SUMMARY OF PIGEON PEA SEED PRODUCTION COSTS

North Field, University Farm, Manoa, 1921-1922

(Area in crop, 5 acres)

Tillage-Plowing, subsoiling and disc harrowing, per acre.... $79.00
Planting-Sowing seed (including 10 lbs. seed at 15 cents per

lb. per acre _ __ 5.'30
Cultivation-Horse cultivation and hand weeding, per acre_.. 50.00'
Harvesting-Including the picking of pods threshing and bag-

ging ready for ;market, when the yield of market-
able seed is 1000 pounds per acre _.............................. 55.00

~otal _ _ _.._.__ _ _..__._._ _ $189.3·0

The market value of the seed produced per acre was $150.00.
The pod residue had a feeding value of at least $5.00 per acre,
which gave total returns for the crop of $155.00, leaving a deficit
of about $35.00, for the first crop at the end of the first half year.
The second crop completed within the first 12 months should leave
a substantial profit.

In addition to growing the pigeon peas as a seed crop, an acre
was harvested for hay. The entire upper third of the plant was
harvested in this experiment. Beginning on May 3, when about
one-fourth of the pods had matured, harvesting was begun. This
consisted of cutting off with stout grass knives all that portion of
the branches bearing seed pods.* This was laid upon the remain
ing shrubs for several hours' drying·· and then hauled to the well
ventilated curing shed. By the end of a week or ten days the hay
was sufficiently cured for permanent storage, or ready for milling
into a fine meal.

The total yield of green forage was 12,644 pounds, equivalent
to a little over 6% tons per acre. Owing to its state of maturity

*This primitive and expensive method of harvesting is gradually
being done away with by the use of a modified two-horse mower, ad
justed to cut the plants 30 inches from the ground. The cost of har·
vesting by this method has been reduced fully three-fourths.
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and heavy podding, the foragelost only about a third of its weight
in curing, and this also accounts for the apparently low yield of
green forage. The yield of cured hay was 8400 pounds or ap
proximately 4%. tons for the acre, having a market value of $40
per ton.* This gives an acre value of $170.00 for the hay crop
as against $155.00 for the seed crop at the end of the first harvest
about six months from planting. As in the case of growing the
crop for seed, the heavy costs for growing the hay crop is for till
age, planting a~d weeding confined within the first half year after
planti~g. The harvesting item for the hay crop was $83.00 for
cutting and' $30.00 for hauling and handling, making a total of
$113.00. This is highly excessive" because of supplementary
weighing and extra handling of the crop. Other costs were iden
tical with the seed crop.

o The high feeding value of pigeon pea hay for dairy cattle,
especially when heavily podded and ground into a fine meal,
Hke algaroba or alfalfa meal, together with the need of further ex
perimental data, to determine its most economical use in the dairy
ration, would justify the purchase and installation of a suitable
milling and mixing equipment. The outlay for suitable ma
chinery, if installed, in the building already available, and utiliz
ing the Farm's Oleveland tractor for power' would not exceed $500,
and should pay for itself in five years.

While the pigeon pea has gained favor primarily as a dry
land crop, preliminary experiments carried on during the past sea
son indicate that a moderate amount of irrigation is conducive to
greatly increased yields, especially to forage. Fully 200 percent
increase in forage and 100 per cent seed production has resulted
from bimonthly or monthly irrigations during a dry period. How
ever, it is still a. question whether even so large an increase would
in the long run justify the additional expense of irrigation. It is
probable that alfalfa would prove 'a more profitable crop than
pigeon peas on good levelland ~th water available for irrigation~

*This valuation is based on the price received by the writer at
HaikU. Maui.

PEREl\"'NIAL GRASSES FOR SOILING

On December 15 to 20, a fourth acre was planted to each of
the three perennial caneli'ke forage grasses, Elephant ~r Napier
Grass (Pennisetum purpureum), ::Merker Grass (Pennisetum mer-
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keri), and Dba or Japanese cane (Saccharum officinamm var.).
All three varieties were given the following treatment to determine
their relative value in field culture. . All. rows were spaced 5 feet
apart and 2-eye cuttings· were planted end to end in shallow fur
rows into which had been 'thoroughly cultivated the fertilizers and
manure.

FERTILIZATION AND CULTURAL EXPERIMENTS

1. Check (no tre.atment).
II. 10 tons manure applied in furrows.
III. Subsoiled in furro~; no other treatment.
IV. 1000 pounds complete fertilizer containing 5 per cent

nitrogen, 1h as blood, 1h as nitrate of soda; 12 'per cent phosphoric
acid, 1h as super and 1h as reverted; and 12 per cent potash as sul
phate applied in furrows.

V. 10 tons manure and 1000 pounds complete fertilizer ap
plied: in furrow. Owing to poor seed, the elephant grass gave a
poor stand and grew very irregular. The Uba cane, while estab~

lishing a perfect stand from the first planting, developed so slowly
th.at none was harvested at the time this report closes. The Mer
ker gri:tss,. however, harvested April 9 to 14, gave the following
yields green forage, calculated to an acre basis:

Plot I. (Check), 8000 pounds..
Plot II., 6000 pounds (although manured at the rate of 10

tons per acre, the yield from this plot was less than where no
treatment had been applied. This unexpected result has not as yet
been accounted for).

Plot III. (sub-soiled: in furrows), 8000 pounds.
Plot IV. (complete fertilizer), 7000 pounds.
Plot V. (Manure and fertilizer), 10,000 pounds.
While the combination· of manure and fertilizer gave a con

siderably heavier Yield over the other plots as was to be expected,
the remaining plots did not respond to ~he various treatments in a
normal manner. Without the preliminary planting of a test
crop, it is not possible to state concerning the irregularity of the
soil fertility. It is probable that further harvests may equalize
the yields more definitely. The only value of the experiment
thus far is that it enables one to m~ke a rough comparison be
tween the Yield of pigeon peas as an unirrigated crop, which pro-
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duced 12,644 pounds of green forage per acre (from the upper
third of the plant), and without fertilization, as against 10,000
pounds green forage of the best of the three grasses, even when
heavily fertilized and manured and irrigated. From this it would
ap.pear that the pigeon pea is the more desirable a,nd by far the
more economically produced crop under these particular condi
tions.

A number of other crops were g'roWll, including sweet potatoes~

corn, soy beans, cow peas and velvet beans, but as these were used
mainly as material for study in genetics, little data of a practical
cultural nature is available for publication. The same applies to
the acre orchard that· has been plotted off as is shown in Section
A3, Diagram I. A full description of this project will appear in
our next report.

Good use was made this SUllllller of the fields and crops when
part of the area of North Field was made available for the use of
the Agri'cultural Summer School students of the Territorial N01'

mal School. Mote of our valuable farm equipment should be
made use of in such· ways.

POULTRY DIVISION

The Poultry Division was reorganized and considerably ex
tended during the past year. Much of the old stock was disposed
of and only the best retained. A breeding pen of 12 select one
year old S. C. White Leghorn .hens and 18 yearlings· of a S. C.
White Leghorn and White Plymouth Rock cross were iPurchased
for experimental breeding. These, together with the original
stock, were mated up into five breeding pens on December 1.

A 220 egg capacity Jubilee. hot water incubator and two Wil
son electric brooders were added to_the hatchery. This increased
the incubating capacity to over '200 eggs weekly.

An additional half acre of land was added to the enterprise
for new buildings and runs, so that at present an acre of ground
is devoted to the poultry project. Owing to the rough nature of
the new land, much .filling in was necessary, the cost amounting to
about $500.00. A modern poultry house, 150 feet in length, in
cluding a work room, to accommodate 300 mature fowl, was plan
ned by the Division. Construction was begun about Nov. 1, 1921,
and the building completed in Feb., 19~2, at a cost of approxi
mately $1600.00.

The first hatch came off January 21, with a fair percentage
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of good strong chicks. For every week thereafter to the end of
April one hatch was taken off. A total of 1030 chicks was hatched
during the season from approximately 2000 ~ggs set. This neces
sitated the purchase of some 600 hatching eggs above those pro
duced by the University flocks. The average hatchability for all
eggs set was slightly over 50 per cent.

While the general development of the chicks was excellent,
the new poultry house being well adapted for brooding purposes
as is proved by the fact that the losses for all hatches 'averaged
less than 5 per cent up to the time of vaccination for the treat
ment and prevention of sorehead, we regret to have to report the
disastrous results following this treatment. Of the 800 chicks
treated with the vaccine, or rather bacterin, 600 died within le83
than 30 days after treatment. This unfortunate experience should
in nO way condemn the practice of vaccination for sorehead, but
rather emphasize the necessity of great caution against the use of
contaminated vaccine and' bacterin. Of the several hundred
chiC'ks not treated, only about 5 per cent died from the effects of
sorehead. The total loss of all chicks hatched, other than those
vaccinated was 12 per cent. At the end of this year (June 30),
when this report closes, the hatching season has to its credit 200
exceptionally choice pullets. An equal number of cockerels were
raised. Most of these have been disposed of either as table fowl
or as breeders. The Poultry Division has retained 12 of the
choicest cockerels as breeders, as well as retaining all the pullets
raised. On the closing day of this report, the :first pullet egg
was laid, 160 days from date of hatching. Taken all in all, the
poultry plant is now in excellent condition to enter upon the new
year's work.

A successful twenty weeks special poultry course was given
auring the spring months closing in ::May with an enrollment of 42
students, mostly mature persons.

Plans are now maturing for the inauguration of an Egg-Lay
ing Contest to last a year, beginning Nov. 1, 1922.

While the outlay in establishing the plant has been heavy,
there is every reason to believe· that this project can be made sel£
supporting within a. year or two. The most urgent needs of the
Poultry Division are as follows:

-
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1. .A. capable working foreman to devote his whole time to
the ·immediate ·supervision·of ·the plant.*

2. The .extension of the present new poultry house a~ addi
tional·l00·feet in length, with a width of ·20 feet.· Such a house
as planned, owing to its economical construction, would not mater
ially exceed the cost of t.he .present structure' .although giving
double the :capacity, i.e., accom'modate 600- additional fowl. A
thousand fowl all told could: then be maintained and thus utilize
the available land and labor to the best advantage and at the same
time provide adequate· equipment for the teaching. of applied
poultry 'culture, for which there is already demand, and' which is
rapidly increasing in popularity.

*Since the above report was written, the services of :Mr. Evan
J:Iughes a student in poultry raising. (:I.nd general agriculture at Uni
versity Fa.rm of the University of C~lifornia, have been engaged to
take direct charge of the poultry plant.
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