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honey bees for
white clover
pollination
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ec HITE QLOVER ( Trifolium repens L.)
is a cross-pollinated, self-incompatible
forage legume that requires honey bees
(Apis mellifera L.) or other insects for
pollination. During peak flowering
periods in spring and early summer, cool
weather and excessive rainfall rescrict the
time during which honey bees may for-
age on the clover. If a clover floret is not
pollinated shortly after it opens, the
floret will usually be seedless.

A'study to determine if honey bees
differ in their abilicy to pollinate white
clover, and to identify bee characteristics
that might contribute to more efficient
pollination, was.conducted by the LSU
Agricultural Experiment Scation in
cooperation with the USDA Bee Breed-
ing and Stock Center Laboratory in
Baton Rouge.

Twenty-four honey bee colonies were
used in che study. Each colony was com-
posed of workers from a single mating of
a drone and queen. The worker bees,

'Associate Protessor, Deparoment of Ag-
ronomy, LSU, Bacon Rouge, La. TOROS.

2Research Leader and Research Encomologsse,
respectvely, USDA Bee Breeding and Sek
Center Laboeatory, Re. 3, Box 82B, Bea Hur
Road. Baton Rouge, La. TONON.

‘L‘a\ -
te, «":m B A et B

Some 8,000 bees were released in each of 24 screened
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behavior was observed during the experiments.

therefore, were highly related (r =
0.75). All queens and drones were reared
from different colonies. Each colony
contained the appropriate queen, ap-
proximately 2 pounds of workers, and
equal amounts of brood and stored food.
Each colony was placed in a screened
cage 9 feet by 12 feet in a field of
Louisiana S-1 white clover.

Before placing the colonies in the
cages, 50 immature clover flower heads
in each cage were individually tagged
and covered with glassine bags. An area
of 1 square meter was marked in each
plot for future observation. New plots
were used for each of three replications.

Foraging Behavior

After che flower heads had been cov-
ered for approximately 5 days, the bags
were removed and the bees were allowed
to work the heads for 30 minutes. The
flower heads were re-covered after 30
minutes.

The foraging behavior of the bees was
observed for the following characteris-
tics: (1) 15 bees were graded for percent
coverage of a flower head during a forag-
ing visit; (2) the 15 bees were also scored
on a scale of 1 to 5 for intensity of body
movement during the visitation; (3) vis-
itation times on individual flower heads
were recorded; (4) a second group of 15
bees was monitored to determine che
number of flower heads visited during 2
minutes, and () the number of bees chat
visited the marked-otf area in 30 seconds
was recorded. .

Atter che behavioral portion of the
experiment was completed, tagged
flower heads were grown to maturity,
harvested, and sced from cach head
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counted. Also, 10 bees from each colony
were collected and the following mor-
phological characreristics  were
evaluated: (1) length of the fringe of
hairs on the posterior margin of the
merachoracic tibia; (2) length of hairs
on the margin of the metachoracic

basicarsus; (3) width of the mertathoracic

basicarsus; (4) length of the metathoracic
basitarsus; (5) length of the tongue from
the distal end of the glossa to the proxi-
mal end of the prementun, and (6)
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Selected clover blossoms were “bagged”’ be-
fore the experiments, then uncovered for 30

mns to observe foroging behavior of the
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number ot hairs pee squaee millineter oa
the mosc dorsal area of the scucetlum on
the mesotergum.

The . data collected were analyzed
using scandard analysis of variance pro-
cedures. Correlation cocfficicnts were
calculated among all characteristics.

Differences Noted

Significanc differences occurred
among colonies for most bee characeeris-
tics measuced (Table {). There was a
significaae difference among colonies in

the number of seed sec per flower head,
which is an indication of how effectively

bees of each colony distributed pollen.

The observed vastations among col-
onices for all characreriseics indicated chae
those characteristics can be changed by
selective breeding. Since all measure-
menes were made under similar en-

vironmental conditions, large portions
_ of che observed variations are probably

genetic in origin. The discribucions ob-
served also suggest chat che characteris-
tics are influenced by polygenertic sys-
tems, or by genctic systems very seasi-
tive to environmencal conditions.
Scrong correlations were not observed
between any bee chamacteristic and seed

Table 1.—Means, standard errors, ranges, and resuits of analyses of variance for 12
measurements of honey bees from 24 colonies caged over white clover plots
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set (Tabie 2), However, chree chamcter-
istics—Hower heads visiced in 2 min-
utes, number of bees encering a | square
meter area in 30 sevonds, and the inten-
sity of motioa when bees were on flower
heads—were weakly buc significancly
correlated wich seed ser. Other
characteristics—hair lengchs on tibiae,
hair lengehs on basicarsi, basitarsus
lengths, and tongue lengchs—were also
weakty correlated with seed sec.

Although correlation coefficients
among ocher characteristics were gener-
ally small to nonexistent, a few were
significant. Hair lengchs on basicarsi -
and tibiae were significancly correlaced”
(r = 0.612), as were lengch of basicarsi
and boch hair lengch on cibiae (r =-
—0.594) and hair lengch on basicarsi
(ct = —0.760).

Mean = . . .
Colony cheracteristics stondord srror Ronge Probobility Of the behavioral measurements, in-
Seeds 3ot per flower heod S14<83 31.1.85.1 0.0001 tensity of movement on flower heads was
Flowers heads visited in 2 min. 9.2+ 0.9 7.0-11.0 0.0001 significandly correlated with percentages
Bens sntering m? area in 30 sec. 1.99 = 0.3 0.93-3.77 0.0001 of flower heads covered during visics
;::"“w: heod coversd during visit 3l-g = 5-; 2:-4-5;-: 0.0001 (r = 0.342) and wich durations of visits
ion of visits, sec. 123 = 2. .0-16. 0.1033 = ions of visi
Intevsity of mavement during visit 1.9 = 0.1 1.4.2.7 0.0001 (c=0. 22‘:»' punt of visits a‘:ls?lwcre
Hasir length on tibia, mm 0.6 = 0.02 0.44-0.81 0.0001 correlated with percentages of flower
Hair length on basitarsus, mm 0.48 = 0.02 0.29-0.68 0.0001 heads covered (r = 0.700). The number
. Width of basitersus, mm 1.08 = 0.02 1.0-1.15 0.0994 of flower heads visited was significancly
Langth of . 1.69 = 0.04 0.94-2.30 0.0001 correlated wich the number of bees en-
Length of fangue, mm 577 = 0.11 4.86-6.38 0.0001 (Continued on Page 19)
Hoir demsity 84.3+28 60.5-106.3 0.0001 8
Table 2. —Correlation coefficients of 12 measurements of honey bees from 24 colonies coged over white clover plots
——— s e
Colony Colony characteristics!
characteristies’ v BM? PC ov ™ HT HB ws 18 o HD
Correlation coefficients,degrees of freedom
ss 0.303**  0.201° 0.050 ~0.001 0.249° 0.315 0.2n 0.013 -0.281 . -0.264  0.058
70 ) 70 70 70 22 22 n 2 7 22
Vo 0.351°*  -0.114 —0.131 0.213 0.471*  0.39 0.081 ~0.272 -0.14¢  0.097
. 70 70 70 2 2 7 b 22 22
m? 0.034  0.047 0.193 '0.018 0.182 ~0.045 —0.131 -0.555 —0.040
70 70 70 2 2 ©22 2 2 22
PC 0.700°* 0.342°°  0.133 0.248 -0.111  -0253  -0.050 -0.035
1068 70 2 22 22 72 2 2
ov 0.250°°  0.255 0.058 -0.122  -0.150 0070  0.233
1068 2 22 2 2 7 7
™ 0.267 0.261 ~0.086 -0.204 0.041 —0.167
22 22 22 n 22 7
HT 0.612°* 0.057 -0.59¢** ~0.179°* -0.003
238 238 238 238 238
HB 0.013 —0.760°* —0.140° -0.108
238 78 238 22
ws 0.089  0.372°* —0.064
238 238 238
s 0.241**  0.112
238 238
ur ~0.180°*
- 238

— —

'SS = seach sev flower head; FV = flower heods vitited in 2 min.; 87 = bees entering m’ area in 30 sec.; PC = percentoge of flower hewd covered during vinit; OV =
durateon of i, m.;m-mdmuwmm-WW"“‘-MM-MMGMM“ = width of basterss, mm; LB =
length of basuarws, mm; LT = length of tongue, mm; HD = hair density.

*p<.08. cer<.0l.
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(Continued from Page 17)
tering the 1 square meter area in 30
seconds (¢ = 0.351).

The low cocrelacions berween the
measured bee characreristics and seed sec
indicate chat no one chacacteristic can be

singled out as a superior candidace for
inclusion in a selective breeding pro-

" gram designed to improve pollinacion

ability. Nonecheless, several of these

characteristics combined ineo a selection

index may be useful in improving polli-
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nation ability through selective breed-
ing. However, studies involving indi-

vidual bees on single flowers are needed - -

to more thoroughly understand bee-
plant interrelationships before a selec:
tive breeding program in uadercaken.



