By the time this reaches you, you shall be in receipt of a few seeds
but more will reaeh you soon, I think your plan a very good one and here-
with I give you the desired information.

Since I had a study made of this plant, there is a g deal of
material hand, concerning its habits, both as regards its wild and
cultivatea form.

The plant happens to be a native of this valley as well
though scientific data does not wmention the former. In
ust have been a i
been completely exhausted. (This
)« There are still a few

About two

3,000 feet below , line reached by the plant in its Ldkdsstate.

(Altitude of the 6 is 6,000 ft). Therresults are most gratifying,
uch as the plants g to much larger proportion than in their natural
state were of a much better quality. To give an i istration: a

portion of the fields ered and bore seeds the spring of the second

gEathevherens normally they would do so at the end of the third year, But

experience has s 2t there are definite rules to be carried out

this altitude, otherwise the p ) and not as robust as they ougkg

to be.

your questions point by poi

The plant thrives in
ashmir has an average monsoon, \ 8 Lahul has nonea a
hich reminc f Fashmir, has n lasting from June t
when there is eneral humidity in addition to rain
r (Kulu) of nfall accordi ; 27 years
from 1st.0ct. ro 31lst o -5 o]  PRPPY
i oril to 30th Septa..s .
a8 SNOW, ST ige at our altitude, though the g 5, frozen
ovemnl i1l ] ¥ hawing out in the noon sun a freezing again

There the plants ? 1 the snow

2) TEMPE! find on
the attached chart, I as 5 : : 00 fee As there
is a difference of 3°F f ) ; Wi 9,0¢ the tem-
perature would be about g
are situ I repe

3) ) prefers partial shade at the lower altitudes
but then the sun is extremely hot and the leaves being very large (up to

-4 feet) there is a big area of evaporation, However the pl:

he open, provided the ope faces north, the plants recover
1 i11 effects of ¢t sun, d while the sun may scorch
this does not affect the plant apparently.




2
4) SOIL., It prefers timber soil. but not pine forests. It thrives best
under birches. In Kasimir it forms a regular undergrowih under these trees
and I think this may be used as a good indicator. The g trees have a
i ially our lo inus excels

1t the soil where Indian Corn thrives, would be suitable
corn on wider range of 1t1tude nd does not mind the
sun, In my opinion the Adirondac are ai i
or possibly some higher places of the

1

0il penetrate
ell

used for pot ]
v does tend to make the soil
w;ocount of cgveuuva rains during the momsoon the
off from the main root herewith I enclo
onces, the root
Inula Helenium

rs ought %o

led hot air

becomes smoked
loese from two~thirds

v these points
ments. I
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UNITED STATES DEPARTMENT OF AGRICULTURE

HGK—-EEW BUREAU OF CHEMISTRY AND SOILS
WASHINGTON

December 12, 1934.

MEMORANDUM FOR THE SECRETARY

Dear Sir:

In answer to the memorandum from Mr. Baldwin under date of
December 8,requesting information regarding the temperature of soil,
I am submitting the following estimates and remarks.

Estimated soil temperature of a level, brown,loam soil,of average moisture
content and barren of vegetation in central Iowa in midsummer at 12 noon.*
(Assuming constant sunshine)

Soil Temper
Air Temperature
Surface
85% F :
90° F ) 87-920F : 84-87°F
: 84-88°F
#These are of course purely estimates arrived at from data obt:
various places under various conditions. Several results are published
in the Monthly Weather Review, January, 1931, page 6.

It might be well to mention some of the factors influencing soil
temperature in addition to air temperatur

(1) Angle of the surface of the ground in reference to sun's Tays.

(2) Degree of cloudiness.

(3) Color of the soil. (Black soil adsorbs on an average July day
about 15 per cent more heat than white soil)

(4) Percentage of organic matter. (Soils with a slight amount of
organic matter adsorb more heat than those with none. Soils very high in
organic matter such as peat and muck, because of their low conductivity
adsorb small quantities of heat in the lower layers)

(5) Percentage of water in soil. (a) The conductivity of heat varies
slightly in the moisture content of the soil, but (b) the specific heat
varies enormously as the specific heat of water is much greater than that







of soil minerals. (c) Evaporation of the surface has, of course,
cooling influence.

(6) The cover which may protect the soil from the sun's rays, for
example, the soil temperature under alfalfa is less lower than that on
bare ground.

Very sincerely yours,
/ /

Lot

Henry/@. Knight,
Chieflbf Bureau.







DES MOINES, IOWA,

Precipitation Temperature
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Average Temperature and Precipitation of
Colorado Spring, Colorado
(altitude -- 6,098 f£t)

Thirty-seven Year Average

Month
January
February
March
April
May
June
July
August
September
October
November
December

Average







Normel Monthly Rainfall and Temperature at Five
Stations in the United States.

Concord, N. He
Rainfall T
inches de,
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Febe
Mare
Apr.
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July
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Septe
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Nove
Dece

3,19
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Annual 37651
Annual Mean
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