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RELATION OF T H E  WEATHER T O  T H E  YIELD OF WHEAT IN MANITOBA. 

By A. J. CONNOR. 

Dominion Meteorological Office, Toronto. 
[Extracts.] 

(Monthly Bulletin of Agricultural Statistics, Dominlon of Csnada, Ipril, 1918, pp. 115-125.) 

* * * “The plots [at tlie various esperimeiit sta- 
tions] are always as near to tlie meteorological instru- 
ments as is found feasible. Dates of sowing, ap earance 
above ground, stooling, stem roots, heading, &wering, 
milk-stn e, maturity, cutting, are carefully noted, as 

* * 8 “Some of tlie preliminary findings were as 
follows : 

“(1)  There a peared to be a relation between thelength 

pearance of the plants to hesding,. and the subsequent 
yield, the longer periods being positively related to the 
greater yields. 

* * * i‘It therefore ap ears that t,he true esplana- 
tion of the ‘critical perioR’ is as follows. If in t,he 
earlier stages of the wheat’s growth there be cool ancl 
rainy weather, the heading will be delayed and the 
subsequent yield will be heavy, but if the weather be 
warm ancl dry, heading will be hastened and the subse- 
quent yield will he light. * * * “ I n  regard to rainfall t.here appears that (1) 
the effect of the rainfall of the 30 cla s preceding sowing 

(2) in each of the 30 day perk& after sowing, and in all 
combinations of them, the effect of increased rainfall was 
to increase the yield, except,, perhaps, the fourth; (3) the 
rainfall of the third 30 days after sowing was the most 
potent in increasing the yield; (4) that the rainfall effect 
was cumulative, the correlation coefficient for the 130 
days being the largest. 

“ In  regard to mean daily range of temperature there 
appears (1) that in all the 30-clay periods succeeding 
sowing tlic coefficient was negative, indimtin that the 

in the 
case of the first period after sowing tlie coefficient iq 
negligible; (3’1 that in the case of tho tliirrl period the 
coefficient is largest, five and one-hdf times the prohablc 
error; (4) that any combinntion of other periods with 
the third produces a smaller coefficient than that for the 
third alone. 

minimum tem>erature, we 

fourth periods after sowing is zero; (2) in the second and 
third periods the coefficient is negative, indicating tlint 
the yield is increased by a lowered temperature: (3)  in 
the case of the third 30 clays after sowin-g, the coeficient is 
greatest; (4) conibiiiations of other periods with the third 
produce a smd1t.r coeflicient. 

* * * “From the rewlts so fur attaiiiecl it  is not 
educible that there is n critical period of short duration. 
The coefficients for the third 30 clays after sowing are the 
lfrrgest, but this division into 3O-clay >ericitls was arbitra- 

smaller period, if chosen, might not have revealed still 
lar er coeffichts. From the two sets of data, together, 

justification, that the fimt 90 days after sowing are very 
im ortant with regard to  moisture and coolness, but that 
orinarilp there is siifficient moisture in the soil in the first 
60 days for the young plants, and low enough ranges of 
temperature to prevent evaporation to a harmful estent. 

well as t a e average height of the plants every seven days. 

of the period P rom sowing to heading, or from the ap- 

had, in the long run, no effect u on t i e subsequent yield; 

yield was increwecl by a lowered range; (2) t i n t  f 

“In regard to mean dail 
have that (1) the effect o H this factor in t \ ie fimt rciicl 

nly chosen, and there is notliing to P A CIW that n larger or 

wit % out more detailed treatment, we may assert, with fair 

During the latter part of tlie 90-day period, however, 
there. will ordinarily obtain midsummer wreather with in- 
creased probability of heat and drought, qntl in this 
regard the Inst part of the 90 <la. after sowlng may be 
sttic1 to be a “ crit,ical period.” I E n  this “ cxitical ” time 
the weather be warm, clry, with great tem erature ran e, 

iiig will be postponecl ant1 tlie yield increased. Now, the 
average date of sowing OI wheat in Manitoba since 1890 is 
ti iprosimately April 25, which will fix the average time 
o!’ the “critical period” as the ltwt week of June and the 
first three weeks of July. Hence the variability of early 
J d y  weather may be regarded CIS the “critical factor” in 
wheat production in Manitoba. * * * “The three variables usetl were the rainfall, 
nienii h i l y  minimum temperature, and mean daily range 
of tcni >crat.urc., all for the third 30 ihys after sowin , and 

The minimum is slightly and the rainfall to a niuch greater 
degree correlated with the range, both negative1 
there is no relation between the mininium and t e rain. 
Since the rainfall is related positively and tlie other fac- 
tors negatively to the yielcl of wheat, the quotient 

the wheat laiits will head early and the R arvest will % e 
light, but i F the cool and moist conditions continue, heacl- 

it was ! ounil that thew are to some extent intercorre 7 ated. 

t 
should be related positively. The Rain 

Range x minimum 
plotting of these quotients against the yields led to the 
following cquation: 

If I‘ be tlie yield in bushels per acre, 
m tlie mean minimum temperature, 
p the total precipitation for 30 clays, 
r tlie nieaii daily range, 

*in? he (,in - 40), 
t.llm- ..__.. 

lO0Op >- = A34 ‘m- - log - ( 9 TiU’ 

If the mean daily temperature be denoted by ii, then the 

quantity ( 9 n - g )  may be written ( t -r) . ’  

PREDICTING MINIMUM TEMPERATURES1 

By J. WARREN SBIITH, Meteorolopt. 
[Wrather Bureau, Washlngton, D. C.] 

[Author’s ahstrwt.] 

A niatheniatical discussion of tlie relation between the 
relatire liumiclity in the late afternoon and the variation 
of the minimum temperature during tlie coming night 
from the af teriioon clewpoint temperature, when radia- 
tion conditions prerail. 

The study shows that there is a well-defined relation 
wliich can be espressed by tlie curve for a parabola. 
This curve can be constructed by tlie “star point” 
method of curve fitting instead of by tlie more tedious 
well-known least square method. 

1 It is probshle that closer approximation might. be obtained hy leastsquare treatment 
of I in-40) the ronstmt 40 being s k h t l v  chanmd 
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