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Dr. R.A. Pisher
Hothamsted Experimental Station

Harpenden, Eerte., England
Dear Dr, Fisher:

I would apprecinte immensely having your comments on a problem
which seems sxtremsly important in our agronomic work. Last fell I had one of
the graduste students caleulate the datm from & corn varisty test. This test
was made on 9 varlsties or orosses of corn tested for three years in each of
four different places in western Minnesota. These B varisties were grown in
three randomized blocks (1830 was a systematio distribotion but we had to cone
aider it ns reandomized. 1531 and 1832 were randomized) in sach of the 12 teats
(4 places x 3 ysaras). The results we obtained were:

Varlation due to: Deg.Freed, Mean Square
Tarietien B 131,734}
Varieties x places 24 36,1104

" X yoars 18 80,9385

" x places x years 48 41.8857
Tears 2 12,896.6880
Places 3 6,702,2040
Years x Flunosa -1 7,117.9168
Remoinder Error 182 45,6388

For degrees of fresdmTor remaindsr error I used the sum of the
degrees of freedom for error for emch of the 12 tests, i1.e., 12 x 18 or 182.
In spite of the tremendous wvarlanee for years, places and years x places, in-
dicating extremely different conditions, the interactions of wvarietles x places,
varieties x years and wvarieties x places x years were not significant. That 1is
very consoling from the standpolnt of the agronomist.

Now, supposs the intersotions of varieties with places and years
had been significantly greater than thes remainder error. I suppose wa would
next compars varisty mean asquars with mean sguare for warietiss x years, If
meanrgquares for wvariesties sxoesded mean square for this interastion we would
have some confidence in mssarting that the aversgs results from thess varistiss
wers significantly different Llrrespesctive of year tested and would be a mich
better messure of the reliance we might place in our predlotions of the response
in subsequmt years. Comparing mean square for wvarieties with wvarieties x place
mean sguare could be interpreted in a similar way., Using theses four places and
theas threes years as s random sample of future years and other places, what
would be the nature of the error?t Should we test warlety mean square with mean
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square for varieties x years, varieties x places and varistiss x places x
yoars separately or add the degroes of fresdom and sums of squares for all
three intermotions and use that? Averaging may cover up information when
one interaction is eignificant and others are not,

Supposing that the interactiona of varieties with years and
places had been signifiocant, how would you procsed to interprat the data?

That such interactions may be significant is sahown in another
test we made with 23 varieties of wheat grown in thres randomized blocks in
sach of four places in Minnesotm, The rasulte ware as fallows:

VTarlation dus to: D-E.Frnd. Mean qs
Varistiss 22 33.83%9
Placas 3 287T.TO4
Varfieties x Flooes (1] 14,223
Remainder error 176 f.518

Here it is plain that the varleties did not react the same in
all places. I believe such signifioant interactions are very common in widely
conduoted wvariety tests with the cereals at least. We had had no readily
usable method in the past with whioh we oould test for significant inter-
sctiona. The analysis of varianoce not only is  great ald in answering these
questions but suggeste other lines of thought previously not eonsidered.

It ia due to the gensral interest in this problem and ite im-

portancs that I have taken the liberty of asking you for your opinion and
somments .

Sincerely yours,

.R'L%)"W‘/

F. R,
Associate Genetloist, U.5.D.4.

FRIZID
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