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FOREWORD 

Beekeepers realizc that the performan~e of their colonics, as meas­
ured by honey production, yaries grcatly from scason to season and 
that this variation is due mainl y to climatic and othcr environmental 
factors. Information as to the relative importance of these several 
climatic and environmental factors, however, is limitcd. 

Mr. Floyd Markham, of Ypsilanti, Michigan, has kept accurate 
records fo r many ycars of th e daily gain in weight of a representative 
colony of bees during the honey producing season, together with other 
pertinen t records and observation s. These records have been made 
a\'ailable to the Michigan Agricultural Experiment Station for study 
and interpretation. 

1\1r. Carl Jorgensen , a graduate student at l\Iichigan State College, 
has studied these records and attempted to interpret thcm in the light 
of U. S. vVeather Bureau records for the same period coycring tempera· 
ture, precipitation, sunshine, etc. It is believed that the accompanying 
Illanuscript will afford an explanat ion of many of the seasonal variations 
ill hon ey production that beekeepers have and perhaps offc r a few sug­
gcstions as to things that may be done to promote heavier production. 

V. R. GARDNER, 

Director, 

Agricultural E,-rperiment Station. 
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Weather Factors Influencing Honey 
Production 

By CARL JORGENSEN alld FJ,OYD MARKJ-IAJI 

Beekeeping is generally recognized as a hazardous business. Many 
factors. operating simultaneously, make it difficult to predict a success­
ful or unsuccessful year. This has discouraged many would-be bee­
keepers and put out of business some who were venturesome enough 
to engage in it. 

At the outset it would be well for all who are in the business of 
beekeeping to keep in mind the four main factors wh ich combine to 
make a good honey crop. These have been listed hy Demuth (4) as 
being: 

1. Overpopulous colonies at tim e of honey flow. 
2. The storing instinct dominant over swarming. 
3. Floney plants in optin1U1l1 condition. 
4. Suitable weather for nectar secretion and its collection by the 

bees. 

Limitation in respect to anyone of these will result 111 the crop being 
correspond ingly reduced. This obviously points to the necessity ot 
understanding all four factors , yet the beekeeping literature of the 
past has devoted perhaps 90 percent of its space to cliscussion of methods 
of getting o\'erpopulous colonies, control of swarming, a nd making the 
storing instinct dominant , with only 10 percent devoted to factors three 
and four. 

It 1S not the purpose here to dwell on those factors which can be 
clearly controlled by the beekeeper, but rather to concentrate on the 
effect of weather 011 honey product ion, always a factor of major im­
portance in determining the size of the crop. 

REVIEW OF LITERATURE 

Nectar secretion by plants and honey production by bees are two 
different things, yet the practical beekeeper is not so much interested 
in nectar secretion as he is in the amount of nectar gathered by the 
bees. Nevertheless it would seem reasonable to expect that the weather 
conditions which are favorable for nectar secretion would a lso be favor­
able for honey production, and this idea has been advanced by L und ie 
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(11) a lld other~_ However. there is llluch confl ict ing 0]) 1111 0n on the 
subj ect. and furth er st udy of the degr ee o( correlation betlVeen these 
t \Yo factors is des irable. 

Nectar Secretion 

D enltI th ( -+ ) and l ":cnoyer (8) . based on th eir long experience . hay e 
reported some in teresting observations ancl concl usion s as to the en­
vironm enta l influ ences 011 nectar secretion. Davis (3) states that in 
the case of perenllials a rainfall above normal for th e two years pre­
ced ing the nectar secretion per iod is of prime importance in condition­
ing plants jar the prucess_ ]\[CLachlan (12) wou ld acid excess sun­
shine to the abo\-e. He adds that conditions fa\'oring grOldh during 
the nectar-secreting period reci uce the amount of nectar secreted. He 
a lso recognizes high-temperature days follolVing cool n ight s as favor,­
ing nectar secret ion, but finds heavy rains or sudden cold spells un­
favorable. l":'elty (7) believes that ample moisture during the growing 
season, with occasional showers and hi gh tempe ratures during the 
blooming seaSOll , and a fairly wide range in temperature between day 
and night aid nectar secretion. Kremer (10) states that in t he .North 
normal summer temperatures of 65° to 85° F. are favo rable (or nectar 
secretion, while temperatures abo\'e 90° are adverse. Th is is not in 
agreement w ith Beutler (1) who found that ai r temperature within 
('-rowing season limits did not affect the flow. She fo und that 10\\' light 
intensity tended to reduce sec retion, and that soil 1llo isture had little or 
no influence on the concentration of sugar in the nectar_ High humidity 
diluted th e nectar through hygroscopic absorption . This is in agree­
ment with Park (15) who found that sugar concentration in nectar 
va ri ed inycrsely w ith relati\-e humidity. Vansell (16) and Beutler (1) 
agree that SlIgar concentration in nectar varies w ith species and \'ari et ie~_ 
Hambleton (6) bel ieves that the factors influencing the secretion of 
nectar probably clo n ot si111ilarly influence colony weight. Unfortunately 
data on the factors influencing nectar secr etion in t he lllore illlpnrtan l 
IlccLar-pro<iucing plants are comparat ively limited. 

Honey Production 

/\s to the direct or indirect eflect of weat her cunditi ons Oil hOlle) 
production, exact data arc eq uall y limit ed to support the great nUlllber 
of statements l1Iade hy beekeepers and ot hers that are based partly on 
observat iun and pa r tly on assumption. Many progress ive beekeepers 
maintain "scale hives," hut unfort unate ly they are lls ed mainly to indi ­
cate dav-tu -cl a\- tre nd s a nd seldolll are their rC'corcls cOl1lhilled with 

, ' 

II'l-athel'd:lta_ live n these records are al l too few_ 
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The most outstanding study paralleling that reported in this article 
lI'as made by 1,enoyer (9) and based on a 29-year record at the turn of 
the century in Iowa. The fact that present day beekeepers have made 
changes in methods and that there are differences in major honey plants , 
may account for some of the differences {ound in the two studies. 
tJal11b1eton (6) reports curre1ations bet\yecn external factors and net 
gain on the basis of onc season 's record. Similarly. on a season's basis, 
Lundie (11) compares \\eather factors \\·ith the flight activities of the 
honeybee by means of a counting apparatus recording' the exit and 
entrance of bees to the hive. He concludes the survey by this state ­
mcnt: ". . of all thc cxtcrnal enyironmental factors which influence 
the magnitude of the flight occurring on any normal day, a hea\')' honey 
AO\\· of nectar is the strongest." 

METHOD OF OBTAINING DATA 
The rccords on which this report is based \'(ere obtained at Ypsi­

lanti. 1\[ ichigan. and cover a period of 24 consecutive years, 1921 to 1944. 
inclusive. The apiary has consisted of approximately 300 colonies of 
l)ees. Records include daily observations of a standard 10-frame colony 
of bees placed on a platform scale during the main honey flow period. 
The colony \\'eight was recorded each evening after all of the bees 
\\'ere in. and is accurate to the nearest half pound . \Vith the exception 
of a fe\\' years. the same colony was on the scale for the whole recorded 
season. The exceptions are those where swarms issued, and it was 
deemed advisable to put the scale under a more normal colony. The 
scale hive represented an average colony rather than one exceptionally 
strong or weak. Thc colony under observation was located app roxi­
matel:-' 4 miles north of Yps il anti and 6 miles from the U . S . vVeather 
Bureau cooperative station at the Uniyersity Observatory in Ann Arbor. 
from which the official weather data were obtained. However. the 
data for barometric pressure and relative humidity. which were not 
recorded at ,,\nn Arbor. were obtained from the U. S. vVeather Bureau 
in East Lansing. Tt is believed that records for these two features of 
the \\-eather \\'cre not very different from those which might have been 
obtained at Ypsilanti . In addition to the net gain or loss for thc day 
\\'eather observations \\'ere recorded in manv instances. These check 
c1ose1:- in practically all cases with the official \'(cather data and lend 
confidence to the feasibility of using data from A11n .-\rhor or East 
Lansing. Thc official weather data were taken at 7 :301'.111. \\'hich cl()~e1:- ­

corresponds to the tim e of th c ob servations at Ypsilanti . 
Average hon ey production p cr colony was available for thc period 

1930 to 1939 and han been incorporat ed into Fig. 1. 
The principal sources of necta r a \'ailable to the bees during thi~ 

pe riod \\ e re w hi te . alsik e and S\\' eet clovc r, bass\\-oo(\ anc! alfalfa. 
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riy . J. }'ca rly ga ill 0/ scalr hi,,!' for the 2-I-ycor period. Circled years 1'epresellt t/te 
12 best j'ears. Broken lille 1'eprese ll ts extracted hO ll ey average for all ColOll ies for 
},mrs 1930-39, 

YEARLY VARIATIONS IN HONEY YIELD 

F igu re 1 shows the yearly gain of the scale hive fo r t he 24-ycar 
pe riod . This yea rly net ga in represents honey , pollen, a nd wax increase 
;ll1cl is t herefore somewhat higher t han the amollnt of honey r emoved 
at extracting t ime. The average gain of 206 pounds rep resen t s t he nct 
gain fo r all years di vidcd by 24, and scem s a fa ir averagc. A linc run­
ning through 150 pounds, howeve r, would d ivide the 12 good and poor 
yca rs cvenly and place the poores t of the three g ood years at or abo\'c 
that lcvel. Th c years 1927, 1929, 1932, 1938 and 1941 werc very good; 
1923. 1926, 1934, 1937 and 194-1- were the poorest years . 

Thc qu es ti on might arise a s to the r eliabilit:-, of lls ing one sca le 
hive as a measure of average performancc of the total number oi 
coloni cs in th e a piary o r loca lity . For t hat rca son th e a\'cragc h Oll CY 

product ion per colony for thc years 1930 to 1939 has bccn added in the 
form of a brok en line, Th e curve is lower than thc net gain, Thc 
7S -pound difference between the two can be accounted for on thc basis 
of SO pound s left w ith the colony for "'inler storcs and 25 pounds los t 
during the ave rage fall a nd spr ing, \Vh en tbi s wintcring-ovcr require­
ment is proper ly evaluated , we find a remarkably close parallel for 
the t en-year period, Th e 1931 fi g ure wou ld no doubt ha\e ShO\\'11 close r 
ag reement had it n ot been that an in fect ion of Ame rican fo ulbr ood ill 
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one yare! necessitated the destruction of 39 colonies, the making of ne\\' 
nuclei , and rearing of new queens. This reduced the year's average 
production considerably and accounts for the 1931 dip of all colonies 
as compared with the scale hive which remained normal. vVe can con­
clude then, that in this apiary the scale hive represented the trene! ot 
the average hive in most years. That this is probably true is also in­
clicated by Hambleton's (6) experiments in which he compared two and 
three hives placed side by side . These showed no apprec iable differ­
ences either hourly or daily for the recorded period. 

In the Markham apiary there was no alternation of good and poor 
years, as found by Kenoyer (9) in his study. Rather, Fig. 1 shows that 
there was a slight tendency toward a series of good or poor years. 
The years 1927 through 1932 all fall in the 12 best years series, while 
the last three years exemplify a series of poor years. This is substanti­
ated by computing the average colony gain preceding the 12 good and 
poor years. The average yield preceding the 12 good years is 215 
pOLlnds, while that of the year preceding the 12 poor years is 206 
pounds. Finally, Fig. 1 shows that while in this study two bumper crops 
never followed one another, poor years often came in groups of two 
or three . I--::elty (7) states that two bumper crops seldom occur in 
successIOn. 

SEASON OF MAXIMUM HONEY PRODUCTION 

Table 1 clearly shows that, at least in the area where these records 
\yere obtained, June and July are the important honey-g'athering period. 
During eight of the 24 years-1921, '22, '23, '33, '36, '41, '42, and '44-
more honey w as gathered in June than in July; in the other 16 years 
July production exceeded June production. 

This would indicate that both June and July determine the good or 
poor year. In Iowa. Kenoyer (9) credited June with 59.6 percent and 
July with 25.7 percent of the total season's production. However, the 
difference in th e dominant honey plant population of the two areas 
and period probably accounts for the difference in findings. The prin­
cipal change is the more or less universal acceptance of sweet clover 
as a yaluable forage crop rather than a weed, plus a growing popularity 
of alfalfa. The increased acreage of sweet clover and alfalfa, with a 
consequential reduction in acreage of alsike clover has substantially 
lengthened the honey flow. In the study here reported, June 15 to 25 
included the beginning date of practically all heavy hon ey flows. 

It is therefore obvious that the question of managem ent of tll !; 
apiary should be focused on this all-important period. Both spring­
purchased packages and overwintered colonies should be at their peak 
by this critical time. To quote an earlier statement by one of the 

-
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T ABLE I-N ct ga ills pev '!IIollth alld season for each ycar, the g1"alld totals for cach 'lII ollth 
alld the percellt of th e total for each 'lII ollth . 

I 

I 1 Yearl,' 

ga[ll 
Yea,r :\Ia~· I· .June ,I II I ,Y Augu st I nf:! . 

H)21 -.-.-.-. -.. -.--.-.-. -.. -.-.-.-. -.-.-.--.-.-. -.-.-.·-. 1------ I ~ __ - :3S= ==._ 206-= 

~~~~=~~~==I- I:~ - ~:~== = '~= -~~-
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- ------- ----_._ ------- -------------- - - --- -----
192" . 00 lIn 
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1030 28 128 
_ ._--- - ---- --_._ ------ ----------------------
193 1 . fi4 ;'i R 1 ;);) . :j 

--- - -------- - - ------- 1----
1932 . 106 140 04 :14!1 
- ----- ------ - -----.-- -------1--- --1-- ------------
10:3:3 :30 
- .------------- --- ---- - - --1---- -1--- - - - ----
193~ . . 7f) 10 .'j 1],') 

-------- ----------------- -1----1----1---
193-'; . 42 ;j ~fl ;) - I 131 
------------ -----1------ -------1---- - ----- - - --
1031) 74 .S 220 

1037 10,j 2S 
--- --- - - - -"-- ------ -------- - ---·-1----1--- --
1038 229 41 4f)S 

In3!) fl2 06 188 

1040 " 2[1 121. .'i 17>] .:i 
------------------------ --1----1-----1-- - -
10H 262 226 16 

- ----"------_._--_._-- -"----- --- -- --------- -----
40 

80 -~ 9-:1~-:"-"--"-----"-" -" "-"-" -"-" -" "-"-" -" -' - ""- .--"-.- .- 1==== - :; _:========::=::===" === ==~=~=:=_-_ 
1044 24 1H) 
----------"------- ------1--- -- - --- - - --- - - --

TCltal ill pOI11I(I:;; 28 (l 210" 0 :161 " " 4f1fi4 0 

l"> t-' rcl'llt of toLd . 

------1---- --_· 
.1 7 I 42 " 4 "in 7 7 2 100 " 0 

authors. "'vVe usee! t o figure on June a s the best month. but lately \\·ith 
S\\'eet clover and alfalfa , July is the best month or at least as good 
a s June. In th e days of comb-honey production . th e crop wa s 0 11 the 
hive by thc Fourth o [ July ." 

EFFECTS OF SPECIFIC WEATHER FACTORS 
ON HONEY PRODUCTION 

Having' di scl1 ss ed som e g eneral features of th e data it n ow beco111 es 
des irable t o focus attenti on on th e relation ship existing between ce r­
ta in "'cath c r fact or s a nd colony 111crease . As p reviously stat ed, it is 
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des irable to determine the degre e of correlati on, both on a dailv a nd Ci 

long- t erm basis , between certain weather conditions and the h oney 
flo\\,. In sofa r a s poss ible both long-te r m and daily relati on ship a re 
ShmYll uncl er the same heading in t h is bullet in . To a id th e r eader in 
visualizing daily effects of weather, Table 2 is presented , sho\\'ing 
weather cond ition s characterizing th e ten best and ten poores t clays 
o f each season from the viewpoint of honey production. T he day s 
them selyes are grouped in fonr classes according to gain or loss in 
weight of th e colony. Thus a Xo. 1 "good" day would be one in which 
the scale colony g a ined 15 or m ore pounds; No.2, 10 to 15 pound s ; 
Ko. 3, 5 t o 10 pounds, and 1\0. 4. 3 to 5 pounds gai n . Simi la rly th e 
scale co lony 011 a ~o . 1 "poor" day \you ld lose 1 pound o r m ore in 
"'eight ; on a X o. 2 day it \I"ould lose. but less than 1 pound; on a N o. 3 
day it wo uld ga in. but le ss t han 1 pound; on a No. 4 day it wou ld gain 
from 1 to 2 pounds. 

Discussion of th e da ta \\·i ll be p resented uncl e r the foll ow in g heacl­
ings : p recipitat ion. tempe rature, w ind d irect ion and yelocity, amount 
of sun shine , humidity and barometric pressure. 

PRECIPIT A TION AND NET GAIN 

1. .\"£1' CAlX OKE CROP YE ·\R AKD P RE Cll'lTATlON FOl{ THAT crwp YEA R, THE 

PRECEDlXC YEAR, O]{ l'REC EDI i\C 9 MO!\'TIJS. 

By supe rimposing t he rainfall curve upon that for the net gain in 
colony \I"e ig ht (Fig. 2), it can be seen that, although there is some 

500~----------~----------~----------~----~----+-~------~ 39.0 

w ! T--~ 
::: /I , \ I/) 

I ~ J'. : \ w 

~:::~·_'·~\~··_···_···7·~r··_···_··_···~·· :~/_/_'_- -rf_\lIl'~t~.-... ~.;I,I-' i'X~'~\""~"-"'-""'j'T~!A~:l::~\_" _"'_"'_"'_"'~N_ .. o_ .. R_.¥+;_~~\:~.E_ .. ~~.~_.~~.1+'P*:_~+'~~~_IT_A_T_li~~ __ 1:::~ 
~ "/\: ",'\ : \ : \ " \: \ ~ z \ I \ I I I I I I I I \ .-
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~"O ~t}\ '~t'K'~;'\~"--G.i\ -< -- :- '''; 
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Fig. 2. Graph showillg the relatioll of lIet ga ill ill colollY zc.eight to the allllual precipitation 
for the year of the crop. 

• 
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r elation shi p bet\y een th e t w o, it is fa r fro111 constant and probably of 
s light sig ni fi cance . Th ere w ould seem t o be a small advantage ill a 
le ss tha n a verage ra infall during th e honey production year. In the 
years 1927 through 1933 the apparent correlati on is probably due m orc 
to early spring than t o t otal precipita tion . Th e y ears in which there is 
little or no correlati on, such as th e series 1935 t o 1941 , are years in 
\\'hich th e ra infall cam e too lat e t o affect th e honey producti on for th e 
seasons in question . HO\\"ever , Fig. 2 does suggest that the amount 
of precipita ti on occurring after th e honey fl ow may influence net gain 
the follo w ing year. This is broug ht out m or e clearly in Fig. 3. In 
southern Michigan the main honey production is from biennial and 
perennial plant s and th e ir size, vigor and nectar secretion in anyon e 
year mig ht be expect ed to depend largely on th e reserves they s tored 
in August. Septembe r. and Octobe r o f the preceding year. 

If the conclusion just reach ed is correct, it might be a ss um ed that 
there would be a cl ose relation ship b etween n et gain any one season 
and the preceding 9 111 onths ' precipi t ation. In g eneral. such is the case 
(Fig. 4) . Ho \V ever. the figures show som e marked deviations from 
what w ould b e expected and we come to th e realization that. oth e r 
factors b eing compara bl e . one g ood rain at the right time m a y change 
the y ear fro 111 poor t o good . Thu s, in 1936 a nd 1941 w et preceding 
August s and abundant rain s in Jun e h elped t o overcome th e deficienc y 
in moi sture during th e w inter and spring m onth s . 
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2. PRECEDI;o..rG \\T\TER ' S Sl\OWFALL Ai\]) l\ET GA l !,\" 

~-\ great many successful beekeepe rs believe t hat hea I'Y snowfall­
more spec ifica lly, snowcOl'e r- is advan tageous an d is fo llowed by Jarger 
hon ey crops the succeed ing sum me r. Th is beli ef no do ub t stems from t he 
'l~s l1 !11pt i o\1 t hat snowcove r p rotects h oney p lants a nd prevents heaving 
cl ue to alternate fr eezing ancl t hawing. I~enoyer (9) says t hat acco rd ing 
to hi s find in gs . w in te r s of heavy S1l 01l fall \n rc fol1 O\\'(~ d by a larger 

TABLE 3-.-/III Ollllt of slIml 'fa ll alld da.I's of SII(J',\'«(),','I' by IIIOlllhs alld SC((Snll for qood olld 

poor years . 
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honey y ield In a 111ajority of cases. In this study an attempt was mad e: 
to analyze sno\\·fall by two methods: (1) amount of snO\dall by 11l0nth ~ 

and season, and (2) the number of days of snO\\'cover by 111 0nth s and 
season. The result s are shown in Table 3. 

One can see from this table that the amount of snowfall had little 
influenc e on the succeeding hon ey crop. The five high est net gain 
years were preced ed by below normal snow fall. Of the 5 poore~t honey 
seasons, 3 had above and 2 below normal snowfall the precedin g \\·int er. 
ft see111S that long-continued sno\\·co\"er . e~pec ial1 y in January, is ta\or­
able fo r honey production the f(Jl1owing summer. 

:r 1'1~EL"ll'JT ATJOX , \."\J) D .. \lLY C .,\TX 

J-(ain. a~ (Jne might expect. ha ~ a st riking influence on da ily gain. 
s ince it affects both nectar secretioll and hee actiyity. Mu nro (14) 
"tates that excessi\"e ra infall during the normal nectar flo\\ ' period wa 's 
more r esponsible for a decreased h oney yield than any oth er cause. 
I, rem er ( 10) s ta te s tha t rain fall makes necta r unacceptable to bees 
s ince it dilut es th e n ecta r to an excessive extent, and furth er t hat rain: 
\\'eather usually stops bees comple tely from gathering nectar. In spec­
tion of Table 2 shows agreement with these statement s. Of the 2-1-0 
best day s only 56 had a ny precipitation and 43 of those days had les,; 
than .10 inch. On further stud y of daily records it "vas found that in 
a great majOl'it:, of th ese days , the precipitati on occurred dur ing the 
night and thus affec t ed bee activity very slightly. "\Vith each progres­
s iye increa se in amount and number of day s of p recipitati on thc gain 
becom es progressively poorer. or the 240 poor days , 147 had rain. 
Of th e 120 poores t clays, 87 had fairly heavy or continuous rain. I n 
the maj o rity of th ese cases precipitation occurred during th e hour s oi 
hee activit". 

TEMPERATURE AND NET GAIN 

]. PRECE U[:\G TE ~lPERATl:HES J\ l\ 1J -"lOT CAI N 

Figu re ;) shows a com para ti vel.'" high degree 0 t correlati on bet \\Te ll 
preceding period temperatures aIld honey flow. Of the 12 best yeab. 
<) had abo l e-average tempe rature [or the preceding 7 m onth s . \\·hil ,.: 
on l)' ;) had below. Of the 12 poo res t years, 8 had belo\\'-ave rage tem­
peratures for t he same period w hil e 4 had above. A furth e r ana l.'"si -.; 
of spec ifi c years clea r s up the maj ority of the discrepancies. For the 
years 1931 and 1935 the precipitati on for th e preceding 9 l11 onth,\\':!.'; 
"ery low. The fair c rop of 1936, in spite of low tempera1.ures and pre ­
cipitation p reced in g , ca n be attributed to an except ionally wa rm :\ farcll 
and :'I fa,\ ' pIll S a normal JUI1 C, Thi s rnade the June hon e,\' increa se hig'li. 
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T he ve ry h ot dry summ e r o f 1936 and the cool wet Jun e of 1937. how­
ever , reduced nect a r secretion in 1937 a nd probably accoun ts for the lo w 
y ield of that year. The poor crops of 1939 and 1944 probably we re clu e 
to precipita tion below normal for the precedi ng 9-111onth per iods. 1942 
had apparently favorable conditions of temperature and precipitati on 
up t o the h oney fl ow, but J une and July of 1942 were two of the wettest 
Illonth s on r ecord . Seventeen thunderst orm s occurred, and bee acti \'itv 
wa s se riou sly curtailecl. 

2. TE~lPE}{A 'ITHE A)i D " I O:\THLY GAl:\, 

Table 4 rep resents a n attem pt to correlate a \'erage telll pera tu r es 
\\·ith net g ain for th e 12 bes t and the 12 poorest Jun es and Julys. 

T ,\BLE 4--COlllparisoll of IIINIIlS w ith lI orlllals of /elllpera/Ilre f"r qood alld poo r .1I1I1C.' olld 
Julys . 

July non llat~ ---. - .-.-. ... ....... _I R4 n I~~~ ~ I 72 . 1 

l2 best .J tl ly ::; ------_-___ .~ ~_. ~ _ _ = -~~ :l -,_ fi I ~~=1 __ 72 . ,-. - ___ ~_I_. ;-_' __ 

12 poorest Jul y . ..:. I ~.'1:- 1 f):l ;-, I 7:~ Ii 

21 . R:i 
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:\n analysis of T ab le 4 rc\'ca ls th a t th ough thc a vc rages for thl' 
In ean, max imum and minilllum temperat ures are slightly high er for 
th e bes t than for th e poorest Jun es and the oppos ite is true for July, 
the differ ences are so sma ll as to be of doubtful s ig nificance, Kenoyer 
(9) repo rt ed high er tem pera tures for b oth June and J ul:" as fa yoring 
honey producti on, 

3, TE !\Il'EIL\TCRE ,\ 1\]) DA ILY GA l X 

Consid e ra bl e expe rimcntal ev idence exist s indicating an importan t 
influence o f temperature on daily gain, In fact, Hambleton (6) states, 
"Temperature is th e m ost important s ingl e factor influencing changes 
in colony ,,'e ig ht, " He r eportcd a correlation coeffic ient o f .7529 b c­
tween the two, 

It w ill be noted in Tab le 2 th a t a maximulll temperature of 80° t o 
90° F, \\'as most fa \' o rable fo r hon ey producti on during the period a nd 
und e r th e condit io ns coyered by thi s st udy: 141 of t h e 240 "good" day s 
register ed t emperatures "' ithin that ran ge, Furthermore th e re w a s 
littl e bee activity on days w hen the maximum temperature did not 
r each 70° F, This is in agreement w ith I, enoye r (9) who found tha t 
on ly 1 percent o f th e t ota l honey c rop was gath cred when the t em ­
pe rature was be lo\\' 70° F" whi le 53 pe rcent w a s gathered between 
80° and 90° F, On 75 of t he poorest days, the max imum temperature 
was below 80° F , Minimulll t empe ra tures we re essentiall y the sam e 
for both good and poor day s, In th emselves they pl~obabl y m ean little, 
unl ess one con sider s th em in r e lati on to max imum t emperature, Thus 
a minimulll t emperature o f 60° to 69° F, was fa\'orabl e when the 
max imum r each ed 80° t o 90° F" w hil e a minimum belo,," 60° F, was 
unfavorable IV hen t he maximulll fa il ed t o reach t he 80° t o 90° F , Even 
d uring bright sunny ,,'cather, Lund ie ( 11 ) found that bee activity \\-as 
r cduced a s much a s 40 to 50 percent on days u she red in by 10 \\' morning' 
temperature s, H e furth er found that fli g ht commenced at t emperatu res 
\'<t ryin g fr om 5S o to 80° F" \\' ith a most freque nt ran ge of 66° to 70° F, 
dur ing th e main ho ney fl ol\- , 1, rclller ( 10) s tat es t hat tcmpe ra tures 
be low 60° F, retard bees, r ed uce the numbe r of t rips pcr day, but do 
110t stop th em comp letcly, 

Diurnal ranges in t emperatures were between 20 and 24 degrees on 
204 of the 240 best days, On th e oth er hand. 79 of th e 120 poorest days 
had a diurn al ra nge of 19 degrees o r less ,\yhile only 6 had ahOl'e 24 
degrees as compared \\' ith 39 out o f 80 good day s, Thi s t end s to suh ­
::;tantiate Mitchen er 's ( 13) opini on that the greatcr the differ encc be­
t\\'een night a nd da y temperatures , the greater th e in crea se in \\'eighL 
of the hi ve, Lundi e ( 11 ). h owever. s tates that on som e excessively h ot 
days, flight cUrYe s rel1lain ed 10\\", 
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It might be well for LI S to conclude our di scuss ion of th e effect of 
t emperature on hon ey product ion by reco rding Oll r ow n observati01l 
that a lsi k e clover is one of the few major honey p la n ts apparen tly pro­
ducing som e honey belo\V 70 0 F,; alfalfa and s'vveet clove r on the oth e r 
ha nd a r e on th e ot her end of th e range, producing nec tar even at tel1l ­
peratures above 90° F , Tt might he observed: "A good h oney day h 

on e with a heavy de\V in t h e m orning 'v\'h ich turns off hot. " 

WIND AND NET GAIN 

I nas lllllch as no data ,,'e re ava ilabl e for w in d ve loc ih ' at A nn A rbor , 
comm ent is poss ibl e only on 'v"i nd direct ion for each of the 240 good 
a ncl poor clays, Obs e rvati ons ,,'e re recorded for 7 :30 p ,m , an d repre­
sent th e pre\'a iling " ' inc! direction for the da)" D oubtl ess there ,,'e r e 
changes in \'v' inc! direct ion on som e days but in th e majority of cases , 
the w ind c!irection r ecord ed wa s that -fo r the peri od of bee activ ity , On 
goocl clays prevailing " 'incl s w e re frorn the south east. south. ancl south­
west; w hil e on poor clay s th e wincl was more lik ely t o be from the 
no rth west. north. an cl northeast . especially north east (Table 2) , Kenoyer 
(9) s imilarly obser ved that a south w incl was favo rabl e \\'hil e an east 
"'i nd ,, 'a s un fa'v'o rabl e for hon ey production , J'res \1ll1abl~' south, so uth ­
east a nd south,,'es t wincl s w ere assoc iated w ith re lat i'v'ely high tem ­
perat \1res and north . no rth eas t and northwest w inds w ith lov'v'er 
telll pe ra tu res. 

On exactly 100 sin g le days for a ll years th ere was recorded uncleI' 
r emark s such notes as "windy ." " hig h w ind ," "strong w inds," Corre­
lat ing t hese notes w ith t he co rresponding r ecords for daily gains and 
losses, it was fo und: 

:;2 days sho\\'ed an ave rage ga1l1 of 4 poun d s (9 pound s to 1 pound 
range) 

48 clays shov\'ed an ave rage loss o f 11':3 pounds (0 to 6 pound range ) 

Prohahly a llioclerate w ind in it se lf ha s no great influence on gain. b u t 
a st rong \\-ind in comb in at ion w ith other fact or s such as high t em per­
at ure or 10\\' h\1midity docs have a n e ffect , It may dry up nectar fl o\\­
and a t t he same t ime reta rd hee act ivity . and consequ en tl y red uce llet 
Q'<1I1l, L und ie (11 ) found a w ind I'elocity of 16 t o 21 mil es per hom 
reduced t he po,;sib le maximum Hight 28 percent , Tn t hi s study the ob ­
sen-at ion \\as r ecorded: "Zero to 10 mi les per h our is idea l. 10 to Li 
mi les pe r hour mak es li ttle app rec iab le d ifferenc e; w hil e 16 to 24 mi les 
per hour progressively reduces th e y ield, w ith 2S to 30 m il es per hour 
no goocl , never got a hig y ield 011 days of east \\' incl, ,\n east \\ illd 
\\'ould d r:- up a cow," 
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SUNSHINE AND NET GAIN 

There is considerable eyiclence Oil the positi ve correlatio1l betl\' een 
sunshin e and light, bee activity anel honey production. Mitch en er ( 13) 
and Hambl eton (6) agree that th e J11 0re hours of sunshin e. the more 
nectar the bees bring to the hil'e. r(enoyer (9) sumll1arize s by stating 
that clear days are preeminently th e days for honey prociucti on. Cameron 
(2) places ultra-vi olet light intensity as the most important s ingl e factor 
influencing bee activity , p r ovided the temperature is abov e 6r F. Lun­
die (11) noted that on heavily overcast days, with or without occasional 
precipitation, the low intensity o f light seemed to be th e st rongest 
factor inducing the bees to stay home . Further he beli eves that it is 
the waning light rather than fall in temperature w hich causes a de­
crease in flight toward sunset. 

These obse rvations correspond closely with th e data here reported 
on t he relation of amount of sun shin e to net gain (Tabl e 2). Of th e 
80 bes t days, only 10 wer e cloudy. 49 were clear. Of the total good clays. 
133 were clear and 43 cloudy. O n th e other hand. of th e 120 poorest 
clays , 76 were cloudy a nd onl)' ]8 lI'e re clear. Of the total poor day s, 
123 w e re cloudy and 53 were clea r. It is also apparent that the day,; 
become progressively better o r poorer depending on th e amount of 
sunshin e. Perhaps a n even greater effect of sun shine would be eviden t 
lI'ere it n ot for th e fac t that many days w hich were recorded as cloud)· 
actually had a high amount of light. Such days might be those on which 
cirrostratus or altostratus clouds ex isted. These, while partially ob­
scuring th e sun , did allow much li g ht to penetrate. Observations lead 
to the belief that best y ields come on clear days, and that warm and 
partlY cloucly days are fair , w hil e cloudy clays are poores t s ince th e 
tempera ture is lowered. Apparently the high er the tem perature the 
less is the effect of cloud s , parti cularly 011 the basswood h oney flow. 

Table 5 presents averages of clea r , partly cloudy and cloudy day s 
for the 12 good and poor June s and Julys. On t heir face t hey do not 
st rongly support t h e conclu sions already drawn. However, July is 
normally a su nnier and hotte r month than June a ne! th e retarding in­
fluence of cloudiness on nectar secretion ane! honey produ ct ion there­
fore not so evident or im po r tant as it is in Ju ne . 

TABLE 5-Az'erages of sl?y coz'cr for good olld poor JIII/{'S olld Jlllys. 

___ ~ ________ ~~:~~I~:l~~-='~~I:~I~ood ,T"l ys ~]_)o_o_r _Jl_11_YS_ 

Number of cleM d:t"s ..... " " " "I () ,; (1.7 I 13 0 13.7 ------'- - - --- ----' __ 1_ I 

-"umber of partl>' cloudy d"ys. ... 10 .J I :I. H I 
Kumber of cloudy da .. \y::: ... 1 ~ l II 10 :"1 

10.1 10.0 

6 -I 

• 
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HUMIDITY AND NET GAIN 

COIl1parat ive ly li ttle ill [orma ti on is ava ilable on t h e influ ence o f rc la ­
til'c h lll lJ idi ty on hon ey p roduct ion. V ans ell (16) has noted t hat h oney­
i)ees of ten g athe red po ll en only w hen the concentrati on of sug ar in 
nectar was belo\\- 5 pe rcent . Ham bleton (6) is o f th e opinion that a 
\\' ide d iurn a l range in r elative hum idity is favorable fo r honey produc­
t ion. Hc also states t hat a d r:- atm osph ere has a b eneficia l cffec t upon 
changcs in colony \I·cig h t. The da ta in T ab le 2 indicate t hat r elati ve 
humidi t ics beloll ' 39 a lld a bove 80 pe rcent we re ve ry unfavorable for 
honey ga th ering ; t h e r a nge fo r "good" days was between 50 a nd 69 
pcrcent, sugges ting t hat th is m ay bc the optimull1 . 

In as llluch as th c observa t ions on r ela ti ve humidity \I'c re m ade la te 
in th e day, w h el1 t he r ela ti ve hUlllidity may bc as much as 20 percen t 
high er , it is n o doubt t ru e that t he optimum ra nge is w ell be low 50 to 
69 pe rcen t. and that unfavo rable condit ion s m ay exis t w hen t h e humidity 
IS n o hi g her than 60 pe rcen t durin g th e bees' working hours. 

BAROMETRIC PRESSURE AND NET GAIN 

As s tated previously . no o ffi cia l ba rom e tric pressures we re ava ilable 
from t he ..-\nn A r bor \Vea ther B ureau station and E a st Lan sing pres­
sures \I'ere used . T hese p ressu res in Table 2 a re corrected sea level 
readin gs and woul d have t o be r ev ised dow nward to b e accu ra te at 
Ypsila n t i w ith an ele\' a ti on of approximately 745 fee t ab ove sea level. 

T h e da ily effect of ba rom et ri c pressure ca n be seen f r 0111 Table 2. 
P ress ures be lml' 29.80 in ches secm un favo rable . w hile extrem ely high 
press ures seelll neit he r unfa \'ora bl e no r fa vorable. Th e opt inl ulll range 
seems to be between 29.90 a nd 30.09 inch es . I nasmuch a s 29.95 inches 
is nor111 a l sea leve l p rcss ure. it would seem probable t hat p ress ures 
approximating n orma l or s lightl y above a re favorabl e for net gain. 

Table 6 g ives 111ean barom et ri c pressures for th e 12 bcst and poor­
est Junes a nd July:;, \\'ith t h ei r 111 ean ra nges. /\pparen t lya m ean baro­
metric pressure above normal with a r a nge bclo\l" no rmal is favorable 
for JUl1C, w hile a range below 110 rma l is favorab le fo r Ju ly. 

T,u:u: 6-Rrlotioll of o.'crage IIICOIi borolll riric pressllres In 1I 0rlllai Jor !food o 'i d ,hnor 
Jll lles alld JlIlys. 

:\ Ofillill 

:\Iean barometric pressure ill 
inches . ........ . .. . . .... . 2!1. 01 

J:.? good 
.ll l tlt':-i 

2!1.():! 

1:2 }loor II ~ _ \ ! 12 go().(1 1'21100r 

_._rl_I1I_t':-'_·_I_-_(=-__ ·l~~ _ _ .J~_ 

- -- ----------1---- 1----- -----
I 30 . U,-, 2!) fn 2!), 0" 

:\ l oan harolllcl rie pressure I 
range, inches . . . . 72 . 71 .(;1 . fiO ,6~ 
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DISCUSSION 

Obvioush' th e environmcnta l iacto rs influ encing necta r fl o,,' and 
honey p rod uction considered in th is s tudy are beyond any direct con­
tro l of thc beek eeper. He mu st take tempe rature , precipita ti on. hU1l1i d­
ity . sun shin e. and w incl as they come and certain extrem es or combin a­
tions of th em may " m ake o r b r cak" him regardl ess of ho\l' skillful an 
operator he Illay bc. On th e o th e r hand, many. if not most, comme rc ial 
honey produce r s di str ibute th eir apiaries of 50 to 100 coloni es each oyer 
a considerable area. Som e may be placed 200-300 miles f rom the h OIllC 
or central establi shm en t. Locations fo r these outl y ing unit s a r e selec t ed 
on the basis of past exper ience a nd on info rm ation of preva lencc or 
ac reage of the more important nectar producing p lants. 

Th e data here prese nt ed , h owe ,'e r. suggest that the last consid era­
tion a lone Illay b e m is lead ing'. Beesl\" ill mak e little h oney f rom an 
ext ensive ac reagc o f sweet c love r or alfalfa if it is located w here pre­
"a iling environm ental condit ion s are unfavorab le for their flight or for 
nectar secret ion on the part of the flowers. Study of weather c1ata­
mo rc espec ially l\[arch-July temperatures . precipitation, sun sh ine anel 
humidity-will indica t e that certain areas are much more fayorablc 
than ot hers fr om th e standpoin t of env ironm ent. If the indi v idual 
places hi s ap iari es in loca ti ons w he re both wea th er and bee pasturage 
condit ions a re fa vo rab le. hi s chances of obtaining good h on ey yie lds 
will be m\1 ch bett er than if no attention is paid t o either factor o r i f 
a ttenti on is paid t o only on e of th e1l1. 

SUMMARY 

The sca le hi ve (at lea st for thi s st udy ) r eprcse nt s th e trend of th c 
ave rage hi" e in m ost years. 

Good a nd poor yea rs tended t o cOlll e in se ri es rather than alt e rnatin g 
\I' ith eac h oth er in th e area a nd per iod cove red b.," th is s tudy. 

[n sou t hcrn ~I i chigan it is th e June-Jul:" pe ri od that dete rlllin e~ 

"' heth cr a se ason will b e "good" or "poor " from the vie\ypoint o f hone' 
p roduct ion. Jul y prov ided 49.7 pe rcent of th e tota l honey prod uced: 
June prov ided -1-2. -1- pe rce nt: Aug ust and May y ielcied negl igib le amounh. 

Long-time influ ences of \I'eather on honey production are Illuch 
ks::; appa rent than are da il"'" influen ces. 

Tt seems that a good honey season is onc preccdcd b.," a "ear u l 
above-ave rage precipitation in w hich hiennial ancl percnnial nectar­
iJJ'()ci ucin g plants are able to become well establi shed . .-\ fall, 1\ lllier 
'lnd spring ()f bclo"'-;L"crage precipitation seellls favorable. 

• 
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The influ ence of precipitation in the month s p receding and durin g 
the honey fl m\' on yea rl y net ga in is somewhat yari abl e. 

In the study reported, am ount of snowfall th e \\'int e r preceding 
seemed to have lit tle influ enc e on honey flo\\" , though a goorl snowco\"e r 
d uri ng January seem ed t o have a favorable in flu ence. 

Con siderable rainfall during the honey flow period was distinctl.\' 
unfavorable for heavy production. 

A good hon ey crop is m ore likely t o fo llow a fall , winte r and spring 
of a hoye normal tempe rat ures than oll e w ith belo,,' no rmal tempera­
t ures . A \\"arm ~Iarch . Ap ril a nd ~Iay are distinctly fayorabl e fo r honey 
prod uct ion later in the season. 

A good honey fl o\\' seem s m ore likely to be assoc iat ed with mean 
temperatures abo\'e n ormal in June and slightly below normal in July . 
than th e reve rs e, ill south ern Michigan. 

i\ I axi1l1 um cla il y telll pera ture ranging between 80° and 90° F. dur­
ing Jun e and July \\'as m ore favorab le for honey p roduction than low er 
t em pera tures . 

South erly winds we re m ore favorabl e than northerly ,,· ind s. North­
east w ind s \yere particularly un favorab le . \Vind does not, however. 
p revent colony ga in unle. s other unfavorabl e fact o rs a re combined 
wi th w ind. 

Clear days favor hon ey prod ucti on. Of the 80 be t-yi elding days 
only 10 we re cl oud y . wh ile o f th e 120 poorest day s only 18 w e re clear. 
Clea r days seem of m ore importance in June than in July. 

A relativ e humidity above 70 percent and below 39 percent was 
lin fayo rable for hon ey prod uct ion . The op timulll r ange of rela ti ve 
humidities was bet\\'een 50 and 69 percent. (Hum idity readings were 
ta ken at 7 :30 p.111 . when th e relati ve humidity \\'a s in m ost cases some­
\\'hat hig h er than ea rli e r in the day ,,·hen m os t o f th e h oney wa~ 
gat hered.) 

:\ barometric pressu re norm a l or sl ightly above. appea rs fav orabl e for 
honey production. Tn thi s stucly the optim um range o f barollJetric pres­
s tires \\'as beL\\'een 29.90 and 30.09 inch es . 
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