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Growing Degree Days for New York State 

B. E. Dethier " and M. T. Vittum f 

Growing plants are extremely complicated organisms on which all animal 
life depends. Through photosynthesis - an intricate biochemical process 
that is not yet fully understood - plants use the sun's energy to convert 
carbon dioxide from the air and water from the soil into simple sugars and 
oxygen. As the plants grolv, oxygen is returned to the atmosphere and the 
sugars are transformed into more complex carbohydrates, proteins, and 
other compounds. Then animals consume the plants, using the sugars and 
carbohydrates plus oxygen from the air, in growth and respiration. In this 
process the raw products are converted into carbon dioxide and water. With- 
out plants, animals would die from lack of oxygen and, without animals, 
plants would die from a lack of carbon dioxide. 

Geographical distribution of econonlic plants is dependent, among other 
things, on solar energy. Some species can not grow and complete their life 
cycles unless sufficient solar energy is available. In  other words, the grow- 
ing season in many areas is often too short for certain species. 

To  help agriculturists locate potential areas for the production of eco- 
nomic crops, a record of the amount of solar energy received in these areas 
would be most desirable. Unfortunately, measurements of solar radiation 
or energy are expensive to obtain, and presently are taken a t  only 5 loca- 
tions in New York State (Aurora, Canton, Geneva, Ithaca, and New York 
City's Central Park).  O n  the other hand, temperature data are available 
from more than 300 locations in this state. Thus, a system has been de- 
signed to estimate solar energy using temperature accumulations called 
"growing degree days". These growing-day calculations have been carried 
out for 57 locations in Nelv York State and are based on long-term weather 
records that go back as far as 40 years. Standard deviations of these esti- 
mates have also been calculated. 
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Growing Degree Days 

Gro~ving degrec days, sometiines called "heat units", "effective) heat 
units", or "grolrth units", are an arithmetic accumulation of daily inean 
temperatures above a certain threshol~t temperature. They are a simple 
means of relating plant gro~vth, tlevelopment, and maturation to environ- 
mental air temperature. Different species of plants have different base or 
threshold temperatures belolv 11-hich they theoretically do not gro1t7. .4t 
temperatures above this base, plant g ro~r th  is approximately proportional 
to the amount of heat or temperature accuin~~latc:d. l 'he  base tcnlpcrattlrcXs 
used in this bulletin, 40' anti 50°F, corrc~st~ond closc%l y to the: j;cllc:r;ill y ;I(.- 

cepted values of base temperatures tlsc.tl Sol, sc.\~,~,;ll c~c~o~~o~lric~;ill)i il111)ol.t ;r 1 1  t 

plants: 

Spring wheat 3 7 < >  to ~10<'17 SLV(Y,I  or^>$ S I I ; I ~  l)(,;it~s 50°F 
Canning peas ,10" 1: l , i t i l ; i  l l ( ~ ; i t ~ s ,  t0111;itoc~s 50°1: 
Oats :3 < '  1: l : i ~ ~ l ( l  (YI I - I I  5 5 " ~  
Potatoes ,lr,"l: 

The growiilg c1cgrc.c. (lay v:lluc: for ally clay is easily obtained by sub- 
tracting the apl)rol)riate bast, or tllrc~shold temperature for the specific crop 
from the nlean tenlperaturc. 'I'hus, 011 a clay \vith a maximum of 65' and 
a rninirnu~n of 5j01:, the mean temperature would be 60°E'. The gro\ring 
degree days for peas, \rith a 40'1: base or threshold, .iro~~lcl be 60 (the mean) 
minus 40 (the base), or 20. 'I'he gro~z.ing degree days for snap beans or 
sweet corn would be 60 (the mean) minus 50 (the base), or 10. 

The  growing degree days, to any base, can be computed each clay from 
daily temperatures, and can be accumulated ol~er the course of the growing 
season. Negative values are ignored in su~nrnation of grolving degree days. 
Thus, zero is the value assigned to any clay \vhcn the mran temperature is 
below the base, or threshold, value. 

The amount of plant growth is approximately proportional to the amount 
of heat or temperature accumulated above the base. For each species of plant, 
and for different varieties ~vithin a species, rnaturity is reached when the 
requisite number of groiving degree clays have acc~~rnulatecl. Pea varieties, 
for example, require a range from about 1200 to 1800 gro~ving degree days. 
This method of calculating or estimating time of maturity has been ~videly 
used by the processing industry, since planting dates of peas and other 
crops can be scheduled to maintain an orderly supl~ly a t  harvest timc. The 
heat unit system is helpful in selecting crop varieties appropriate to different 
farming areas. I t  is also used in scheduling l~esticide al~l~lication in fruit 
orchards. Since insects emerge and clevelop in response to temperature, 
heat sums can be used to predict epidemic outbr-caks of insects. 

The list of references on page 22 may hr: consulted for inore detailed 
information and instructions on the theory and use of grotving degree days 
and on the various refinements that have been suggested for the basic sys- 
tem outlined above. I t  is a useful systerri but has 2 rnain fla~vs. I t  over- 

simplifies the complex temperature response of plants, and it does not take 
into account the many other environmental factors that also affect plant 
growth. I t  does, ho\.ve~.er, serve a very practical need, and knou.ledge of 
the agricultural climate of an area is incomplete lrithout a n  estimate of the 
normal number of g r o ~ ~ i n g  degree days. This bulletin is accordingly pre- 
sented as a source of basic information to be used or adapted, according 
to individual preferences and requirements, by home gardeners, nurserymen, 
growers, and processors, as .ivell as research, teaching, and extension special- 
ists. 

Materials and Methods 

Daily weather data, stored on magnetic tape, for 57 Ne\v York stations 
were analyzed to obtain the mean weekly GDD (growing degree day) ac- 
cumulation and the standard deviation of this mean, for both 40°F and 
50°F bases. The data are presented according to \reeks of the climatological 
year, which is outlined in table I .  The climatological year, as defined by 
ESSA (the Environmental Science Service Administration - formerly the 
Weather Bureau) of the United States Department of Commerce starts 
with March 1 and ends with February 27. In this bulletin, data for week 53 
(February 28 and 29) are omitted. Data for the 52 complete weeks from 
March 1 through February 27 are given in the tables. Step-wise multiple 
regression was used to test the effects of mean annual, mean January, and 
mean July temperatures, in addition to latitude, elevation, date of last spring 
freeze, date of first fall freeze, and duration of freeze-free season on grow- 
ing degree day accumulations, for the first 20, the first 30, and the entire 
52 weeks of the climatological year. The majority of the stations had 40 
years of data (table 2 ) .  

Explanation of Tables and Maps 

Station-locator map 

Figure 1 shows the geographical distribution of the stations used in this 
bulletin. The number assigned to each station in the Weather Bureau net- 
work is plotted next to the corresponding station circle. The first digit of 
these station numbers increases from "0" or "1" to "9" according to the 
alphabetical positions of the initial letter of the station's name. I n  New 
York State, for example, Albany is numbered 0047 and Watertown is 
9000. Between these, Fredonia is 3033, hlorrisville 5512, Setauket 7633, etc. 

Cumulative growing degree days 

Table 2 presents, for each of the 57 locations, the cumulative growing 
degree days for both 40' and 50°F bases, for the lo-, 20-, and 30-week 
accumulations as well as the total for the 52-week year. Almost all the 
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locatior~s are stations in the cooperative climatological network of the U.S. 
Weather Bureau, although some Icere regular Weather Bureau stations 
located a t  commercial airports. In table 2, the locations are identified by 
name, station number, county, elevation, latitude, and longitude. In  some 
cases, where the station is outside the to~vn for u;hich it is named, the dis- 
tance and direction ir1 miles from the post office are indicated. For instance, 
Carrnel 1SW means 1 mile south.rvest of the Carmel Post Office. The num- 
ber of years that were examined to obtain the information on the growing 
degree days is also listed for each station. 

Figures 2-7 are "contour" maps which outline areas of equal growing 
degree day accu~nuiatio~ls for 20-, 30-, and 52-~ceek periods for both 40' 
and 50°F. Here the reader can obtain a visual indication of the geographi- 
cal areas in New York State that have similar growing degree day condi- 
tions. 

Weekly growing degree days, base 40°F 

Table 3 lists the mean ~veekly accumulation of growing degree days 
above a base temperature of 40°F for each of the 57 stations. In  addition to 
the weekly total accumulation, the standard deviation (3") of th' 1s mean 
is given in the adjoining column. The standard deviation indicates the 
amount of variation that can be expected from one year to another. One 
can expect that 68 percent of the time, or about 2 years out of 3, the grow- 
ing degree accumulation for any given week will be the mean given in table 
3 plus or minus the standard deviation adjacent to this mean. Thus, for 
week 20 a t  Ithaca, a mean grolving degree accumulation of 214, plus or 
minus 23 would be expected. This means that t~vo-thirds of the time, resi- 
dents of Ithaca could expect growing degree days for this week to be be- 
tween 191 and 237. 

About 95 percent of the time, or 19 years out of 20, the gro~'ving degree 
day accumulation will be the mean plus or ~ninus twice the standard devia- 
tion. Thus, residents of Ithaca could expect that only once in 20 years would 
the growing degree days for week 20 fall outside of the range 168 to 260. 

Mean growing degree days and the mean plus or minus 1 standard devia- 
tion for Geneva, are plotted in figure 8 to show how one can use the infor- 
mation in table 3. Two-thirds of the time gro~ving degree day accumulation 
for any specific ~veek a t  Geneva could be expected to fall within the dotted 
area. 

Weekly growing degree days, base 50°F 
Table 4 lists the mean weekly accumulation of gro~ving degree days above 

a base temperature of 50°F for each of the 57 stations. I t  is similar to table 
3, except the base temperature is 50°F instead of 40°F. A base or threshold 
temperature of 50' is normally used for ~varm-season crops such as snap 
beans, sweet corn, and tomatoes. 
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Weeks 
Figure 8 Weekly growing degree days that can be expected in 2 out of 3 years - 

base 40" (Geneva, New York). 

Estimating Growing Degree Days 

Growing degree day infor~llation for locations other than the 57 stations 
listed here, for 20-, 30-, or 52-~veek periods for both 40' and 50°F base 
temperatures may be roughly estirrlated from the "contour maps" in figures 
2-7, respectively. This procedure involves some error, hoxvever, because the 
maps were constructed from data in table 2, ~vhich Tvere applied to the rest 
of the state with the help of topographic and mean-temperature maps. 
Thus step-wise multiple regression calculations were performed to obtain 
a more accurate estimate of growing degree day accunlulations (3,25). If 
mean annual, mean January, and mean July temperature data are avail- 
able for the location in question, or if these values can be estimated from 
figures 12-14, a more accurate estimate of growing degree day accumula- 
tions can be obtained from using the nomograms presented in figures 9-11. 

An even more exact estimate can be obtained by using the follolving 
equations from which the nomograms were constructed: 

Growing degree days, base 40°F 

Y,, = -4158 +149X1 -33X2 R" 95 

Y,, = -6241 +109X1 +71X, R' = 96 

Y,, = -8294 + 165X1 +71X, R" 97 

Growing degree days, base 50°F 

Y,,=-3883 +123X, -33X, R 2 = 8 8  

Y,, = -6924 + 69X1 +84X, R' = 97 

Y,, = -8089 + 94X1 +87X, R? = 97 

where 

Y,,, ,,, and :, = GDD accumulations for the first 20-, 
30-, and 52-week periods of the 
climatological year. 

X, = Mean annual temperature 

X, = Mean January temperature 

X, = Mean July temperature 

and, 

R G  Multiple correlation coefficient. 

These equations, if used properly, should give an estimate of growing 
degree days with an error of less than 5 percent. 
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Mean Annual Temperature OF 

Figzire 9 Nomogram for determining cumulative growing degree days (Week 1-52). 
Example: for 40" base, draw a vertical line from the mean annual tempera- 
ture (56" in this example) to the appropriate mean July temperaturc ( 6 9 " )  
and project horizontally to right margin, obtaining a value of 5900. For 
50" base, use same procedure, but read left margin. 

Mean Annual Temperature OF 

Figure 10 Nomogram for determining cumulative growing degree days (Week 1-30). 
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Mean Annual Temperature OF 

Figure 11 Nomogram for determining cumulative growing degree days (Week 1-20). 
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Appendix 

Table 1. Climatological year 

Climatological Climatological 
week number 1 Calendar date 1 1  week number 1 Calendar date 

GROWING DEGREE DAYS FOR NEW YORK STATE 

0 1 Mar. 1 -Mar .  7 
0 2 Mar. 8 - Mar. 14 
03 Mar. 15 - Mar. 21 
04 Mar. 22 - Mar. 28 
05 Mar. 29 - Apr. 4 
06 Apr. 5 -Apr.  I1 
0 7 Apr. 12 -Apr .  18 
08 Apr. 19 - Apr. 25 
09 Apr. 26 -May  2 
10 May 3 -May  9 
11 May 10 -May 16 
12 May 17 -May  23 
13 May 24 -May  30 
14 May 31 -June 6 
15 June 7 - June 13 
16 June 14 -June  20 
17 June 21 - June 27 
18 June 28 -July 4 
19 July 5 -July 11 
2 0 July 12 -July 18 
2 1 July 19 J u l y  25 
22 July 26 - Aug. 1 
23 Aug. 2 -Aug. 8 
2 4 Aug. 9 -- Aug. 15 
2 5 Aug. 16 - Aug. 22 
2 6 Aug. 23 - Aug. 29 

a I 
y 2 2 r: I >i - 

P s O M - "  

: 2 5 
~ i o j 5 ~ ~ : m , 2  U-r r % ~ ; i  25 ~2 g 2 e c z4z2:E -2 E %  :+?,a .- 

'5 ass , c > 5 as;; ;I.hauoo ;"uocc 2bb"Z.I 

2 7 Aug. 30 - Sept. 5 
2 8 Sept. 6 S e p t .  12 
2 9 Sept. 13 S e p t .  19 
30 Sept. 20 - Sept. 26 
3 1 Sept. 27 - Oct. 3 
3 2 Oct. 4 - Oct. 10 
3 3 Oct. 11 - Oct. 17 
3 4 Oct. 18 - Oct. 24 
3 5 Oct. 25 - 0 c t .  31 
3 6 Nov. 1 - Nov. 7 
37 Nov. 8 - Nov. 14 
38 Nov. 15 -Nov. 21 
3 9 Nov. 22 - Nov. 28 
40 Nov. 29 - Dec. 5 
4 1 Dec. 6 -Dec. 12 
42 Dec. 13 - Dec. 19 
43 Dec. 20 - Dec. 26 
44 Dec. 27 -Jan .  2 
45 Jan. 3 -Jan .  9 
46 Jan. 10 -Jan.  16 
47 Jan. 17 -Jan.  23 
48 Jan. 24 -Jan .  30 
49 Jan. 31 - Feb. 6 
5 0 Feb. 7 -Feb. 13 
5 1 Feb. 14 -Feb. 20 
52 Feb. 21 - Feb. 27 
53 Feb. 28 -Feb. 29 
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l'clble 3. G r o w i n g  Degree  Days, Base 40" 

2 
I ~ V , ? W N L Q ~  L ? Z N W Y ~ C  ~ W ~ C W T  Y C ~ C O I \ ~ ~  I ~ L S N  - .- $ 

2 /Isssrz; c;ce;g c;z:gg co~oi:i ;+: g 
i 5 - 

. l C C Y d m i ^ +  hNbhz i  h h O K W W  Y C W h C "  C K T  

i e 
C I - 8 X 

Cl im.  
week 

" 0 .  

I 

Addison Albany 

Mean I S.D. Mean 

4,495 1 3,978 1 4,126 Total  .. 4,511 

S.D. 

5,038 

Alexandria 
Bay 

Mean 1 S.D. 

Alleghany 
S ta t e  Park 

Mean I S.D. 

Alfred 

Mean S.D. 
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T a b l e  3 (conti?zzteil) 

Clim. 
A r c a d e  A u b u r n  

52 ......... 3 1 3 1  2 3 
T o t a l .  4,511 14,070 14,721 3,971 4,138 

Clim. 
week 

no.  

T o t a l  1 4.124 

M e a n  1 S.D. 

Canton  

M e a n  I S.D. 

Carnlel  

M e a n  I S.D. 

Chasnl  F a l l s  

M e a n  I S.D. 

Coopers town 

M e a n  I S.D. 



GRO'IVING DEGREE DAYS FOR SEiV YORK STATE 

T a b l e  3 (c 'ont!?~rtei l )  T a b l e  3 (coi1t l7!?fed)  

Clim. 
week 

no. 

Clim. 
week Fredonia Freehold 

Mean 1 S.D. Meall 1 S.D. 

5 11 4 3 

9 16  5 10  

Geneva Gomanda 

Mean I S.D. ;\Iean I S.D. 

3 6 7 11 
6 11 8 10  

Cortland 

Mean I S.D. 

5 1  . 4 52 - - - ~  -.--- 

Total  4,946 

Dannemora 

Mean I S.D. 

I I I I 

Da~lsvi l le  

Mean I S.D. 

T o t a l  

Delhi 

Mean I S.D. 

4,957 

Elmira 

Mean 1 S.D. 

4,179 4,124 14,756 4,001 
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' l 'c~ble 3 ( c o ~ ~ t o l l ( e t T )  

GRO\VISG DEGREE DAYS F O R  NE\V YORIC ST.\TE 

Trcble 3 (co1tt711 fie(1) 

Clim. 
I thaca  Lewiston 

%zFp 
3 5 

Tota l  13,099 

Clim. 
week 

no. 
Liberty 

Mean I S.D. 

Tota l  

Lit t le Falls  

&lean / S.D. 

I I I I 

Lockpor t  

Mean 1 S.D. 

3,948 4,505 4,257 

Lolvville 

RIean I S.D. 

Massena 

Mean I S.D. 

4,001 3,931 
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Trfb7c .I /coriti i i i f?rli  

Clllll 
meek 

5 

CIim. 
week 

"0. Po r t  J e r ~ i s  

7GpT 
- 

3 6 

Rochester 

T Z q E Y  
3 5 

3Iorrisville 

Mean I S.D. Salisbury 

31ean I S.D. 

New Yorlr 

AIeall / S.D. 

T o t a l .  1 4.943 1 5.310 1 4.722 1 4.019 1 3.613 

1 6  
17  . . ~ ~  . . 

1 8  . . .  

1 9  
20 - - . .  

21 . .  

22 
2 3 .  . 

2 4 ~  ...... 

2 5  
26 . .  

2 7 .  
2 8 .  
29..-.. . 

30 . -  ~~... 

3 1 .  
32 . .  

3 3 .  
3 4 .  
35 . . . . .  
36 ...-... 
37 - - .  

38..-~ ..... 
39 ..----- ~-. 

4 0  . 
4 1 ~ - ~ ~ .  
42 ..- ~... 

43 . .  

44 . .  

4 5 ~  -......-. 

46 .. . . 
47 . .  

48 - - . .  

49 ..-- ~~. 

50 . . .  

5 1  - . .  

52  . - - - ~ ~ ~ ~ .  

T o t a l  

Norwich 

Areall 1 S.D. 

161  
172 
182  
185 
188 
195 
199 
184 
1 8 1  
173  
162  
167 
142  
131  
104 

84 
8 1  
68 
52 
33 
30 
16  
23 

7 
4 
3 
0 
1 
1 
2 
1 
1 
1 
0 
o 
1 
1 

3.789 

Ogdenshurg 

Meall 1 S.D. 

Oswego 

Aleall 1 S.D. 
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Table 3 (coiztinz~ed) Table 3 (continued) 

Clim . 
week 

clirn. 
week 

no . 
1 

51 .......... 1 
52 .......... 

Total  .... 5, 461 

Setauket  
no . 

I........ 
2 ......... 

Total  .... 3. 340 

Sti l lwater 
Reservoir  

Mean 1 S.D. 

0 1 

South  Wales  
Emery  P a r k  

Mean I S.D. 

7 8 
11 13 

Syracuse 

Mean I S.D. 

3 5 

Spencer 

Mean I S.D. 

3 6 
3 6 

Ut ica  

Mean I S.D. 

1 2 

Spier Falls  

Mean I S.D. 

3 6 
3 6 

Stafford Walden 

Mean I S.D. 

3 5 

Wanakena  

Mean I S.D. 

1 3 

Mean I S.D. 

1 3 
2 4 

Mean I S.D. 

5 8 
6 10 
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Table 3 (concl~tded) Tablc G r o w i n g  degree  days,  base 50" 

Clim. Clllll 
TThitehall 

i\Iean / S.D. 

Clim 

no 

1 
2 

51  -...... 1 ; 
52 ..- ~ - - ~  

Total  ... 2,470 

Alfred 
Alleghany 
S ta t e  Pa rk  

Mean Mean S D 

Alexaiidrla 
Ray Addlson 

S D 

0 0 
0 1 
1 4 

Mean Mean 

Albany 

1 3 
0 0 
0 0 

S D S 1) AIean 

0 0 
0 0 
0 0 

1 2 
1 2 
0 0 

S D 

0 0 
1 3 
2 6 
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Table 4 (co?zti?zz~ecl) 

I 

Clim . 
week 

no . 
1 . .  

40 .......... 1 2 
4 1  .......... 0 1 
42 ......... 0 0 
43 ......... 0 1 
44 ..... 0 1 
45 ....... 0 1 
46 . .  0 1 
47 ......... 0 0 
48 .......... 0 1 
49 . .  0 0 
50 ......... 0 0 
51 ......... 0 0 
52 .......... 0 1 

Total .... 2, 179  

Clim . 
Tveek 

no . 

1 - 

52 ........ 

... Total  2. 496 

Angelica 

Mean I S.D. 

0 0 

Buffalo 

Mean I S.D. 

0 1 

Arcade 

Mean I S.D. 

0 0 

Canton 

Mean / S.D. 

0 0 

Auburn 

Mean I S.D. 

0 0 

Carinel 

Mean I S.D. 

0 0 

Binghamton 

Mean I S.D. 

0 1 

Bridge- 
hampton 

Mean I S.D. 

0 0 

C. ool~ers town 

iVIean I S.D. 

0 0 

Chasill Falls  

Mean S.D. 

0 0 
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T a b l e  4 (collfi?lll?clj  

I 

Clllll 
week 

no 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
12  
1 3  
1 4  
1 5  
16  
17  
1 8  
19  
2 0 
2 1 
22 
23 
2 4 
2 5 
26 
27 
2 8 
29 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
38 
39 
40 
41 
4 2 
4 3 
4 4 
4 5 
4 6 
47 
4 8 
49 
5 0 
5 1 
5 2 
Tota l  

Clim. 
week Fredonia Freehold Cortland Geneva 

Mean / S.D. 

Gowanda 

X S . D  
Dannemora 

&lean / S.D. 

0 2 
2 6 

Mean 1 S.D. Mean / S.D. 

Dansville 

LIean I S.D. 

Delhi Elnrira 

Mean I S.D. Mean I S.D. 
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Clim. 
week 

Clim. 
week 

52 . .  1 0 

O r  T o t a l - .  1,444 2,471 

Indian Lake  
"0 / Mean / S.D I Mean 1 S.D. I ?Jean 1 S.D. / Mean 1 S.D. I Mean 1 S.D. 

Liberty 

Mean I S.D. 

1 

I thaca  

0 0 I 0 1 I I 2 1 0 0 1  0 0 

52  ......... 

Total  

Lit t le Falls  

hlean 1 S.D. 

Jalllestown 

0 0 I 0 0 1  4 9 1  0 0 

L o c l r ~ o r t  

;\lean I S.D. 

o o 

Lake  Placid Lewiston Lowril le 

Alean I S.D. 

2,024 

hlassena 

Alean 1 S.D. 

2,332 2,509 2,143 2,095 





GRO\YISG IiEGREE DAYS F O R  SE\V YORI< STATE 

Clim. 
week 

clil1,, 
week 

110. 

1 ~ ~~ 

Total 1 3.108 1 2.294 12.143 1 2.566 1 2.596 

Setauket  

.~ . .... 

52 -.--~~. . 

T o t a l .  

Sti l lwater 
Reservoir  

Meall 1 S.D. 

0 0 

0 0 1 0 1 )  0 0 1 0 1 0 0 

1.635 12,680 1 2,351 1 2,627 1 1,722 

South Wales  
Emery  Pa rk  Syracuse  

bIean / S.D. 

0 0 

Sgencer Spier Falls  Utica Stafford 

XlIea11 

\7:alde11 

S.D. 

W a n k e ~ i a  

Mean 

0 0 

Rlean S.1). S.D. 

0 0 0 0 
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22 ...... 152 21 167 1 8  
23 ---.~ . 142 29 147 26 
24 140 28 155 30 50 - ~- 

25 ~~ ~ . 129 30 142  30 51 ~~ ~ 0 
26 .... 121  30 136 29 52 . . . . ~ ~  0 

1 Total 2,490 2,822 

Clnn 
week 

no 

1 
2 
3 
4 

A p~tblicatio~l of the 
. .\ew York State College of Agriculture 

a Statutory Collcac of Ihc State Univelsity, 

at Cornell Uni\,crsity, Ithaca, New York 

Receixd for p~thlication January 3, 1967 

\Tatel town 

Mean S D 

\T7h~tehall 
C11ln 
meek 
no 

27 
28 
29 
30 

0 0 
0 2 
I 2 
3 8 

&Iean S D 

0 0 
0 1 
0 1 
4 8 

TTTatertown 

Alean 

T%'l'h~tehall 

S D Mean 

121  32 
98 35 
82 34 
67 37 

S D 

136 31 
113 35 

83 31 
70 37 






