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STUDIES ON POLL OF DflPLOID AND TETRAPLOID
RED CLOVER VARIETIES IN UTAH

George E. Bohart, fntomolosv Research Division
ARS, USDA, in cooperation with the Utah Agricultural Experiment Station.
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presents peculiar difficulties
decided to study eight

ties to give opportunity for

MATERIAL AND ME THODS

Although four localities were used for the plantings,
only two developed well enough to allow pollination studies,
The third location, a field plot, was greatly weakened and
thinned by mites, mildew, and other disease factors. In the
fourth location (a greenhouse), conditions were not suitable
for flowering.

At the first two locations pollinators were those naturally
found in the area. One of them, at Barker's Hollow, was
located several miles from any honeybee colonies, and here
bumble bees were expected to predominate. At the other,
near Newton, several small groups of honeybee coloales were
nearby, and honeybees were expected to be more significant,

v. The project was carrled on co-operatively wih Dr. John
W.Carlson of the Crops Research Division (now retired). He
planted and cared for the plots and made seed yleld and for-
Rge meazursmenis.

At Barker's Holloa tnere aere eight tetraplold varieties
but no diploids. There were two adjaceat series of plants,
each composed of two subplots of each of the eight varieties.
in each subplot there were ten plants (all of one variety),
Within Bach series =1l subplots were randomicved. The teirs-
ploid varieties were thos= listed in Table 1,

e plot a2t Barker's Hollow w2 not irrigated, aed
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Table 1. Bee visitors*, corolla tube lengths, and no.seeds per head, for eight tetraploid
red clover varleties grown at Barer's Hollow, Utah, 1961

Variety Sv 03¢ TPAl ULVA ACBE  Qtofte 1ot85864 RT1  RTES :

SV065 Average
Origin Sweden rinland Swedem Sweden Deamark Swedem  Norway Norway
Honeybees 0 ) 0 0 0 A L. 1 0 1.50 3 B
(mcu!') - . .T. ff‘#‘q' .'.m »f,

Hooey bees 0 3 0 a 0

(pollen)

Bombus 236 82 51 8l 123

Qemia 8 2 1 5 15

All others 0 0 0 1 1

Total 244 84 52 81 140 -,
Corolia 8.96 v, 07 7.98 8.75 £.43 7.89 8.53 7.99 8,42 Sy
length(mm. ) o g
No. seeds 384 06 26. 34 19.24 25,55 23.53 32,82 27.44 27.12 27.01

per head

*Divide by 600 to obtain the number of foilinators per plant per observation.

\
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Table 2, Bee visitors®*, corolla tube leagth, and no.seeds per head of eight tetrapleid
red clover varieties grown at Newton, Utah, 1961

V o

Variety Sv 034 TPAl ULVA A086
Origin Sweden Fimland Sweden CSweden
Hoaeybees 8 13 10 21
(nectar)
Homeybees 30 38 - 3 18
(pollen) A o

St
Bombus 29 2 19 30
Os mia 0 0 0 1
All others 1 3 1 1
Total 68 80 €0 70
Corolla e.22 9.12 9.20 9.24
length{mm. )
No. seeds 22.23 28.75 30.57 30,57
per head

*Divide by 600 to obtaim the sumber of pollinators

b
Otofte Lx: RT1 RTES
Average

Deamark S_H:&h Norway Norway < ‘
A g, P o<
27 et '

. 41 6 268

127

8,92 8.14  8.37 8.81  3.38

28.66 28.20 38.83 27.52 28.177

per plant per observation
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Table 3, Bee visitora*, corolla tube length, and no.seeds per head of eight diploid e
red clover varieties grown at Newton, Utah, 1961 y
Variety Kea- Alta-. Peun- (hesa- Lakeland fammisto \ ol
land  gyede polinne Bcott - - piate peake (Wiscousin) (Flnlani) 1 A”“’. il
% Red : :
Ry :
Honevbees 20 38 36 23 32 21 dhge
(nectai) 2
Homeybees 40 52 58 41 76 28 43
(pollen) ' e
, L
Bombus 26 s 36 13 16 18 30
Osmia 7 2 7 7 3 3 g
All others 1 3 3 W X 2 1 L1
Total 93 148 140 96 150 71 106 161
Corolls 8. 88 7.83 6.685 8.20 7.81 9.52 8.16 18174
length(mm. )
No.seeds 51.51 43.60 50.65 46.35 43.36 46.31 43.86 46,83
per head :

*Divide by 600 to obtaia the number of pollimators per plamt per observation
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since both 1960 (the year of planting) and 1961 were drought
years in Utah, a number of plants were JpSt, and growth
was stunted. By July 1 (1061 négvident that the

ma tural moisture would 80 loager sustaifi'the plants, so
water was thenceforth added fom ll : ,‘I biweekly inter-
vals. Although the plants retRiog atd, bloom was
fairly strong. However, it only b July 1 to July
23 in any significant amount. In#¥ wE, -8 B8 surrounding wild
flosera disappeared early, and the Population of native bees
had already dwindled considerably by the time the clover
came (nto bloom.

Four observers counied all bees on each subglot on July
7. 10,11,14, 13 and 21. Two counts were made on July 11.
Thus, there were twenty-four counts on each subplot. Since
a number of plants weee missing, corrections sere made
to account for these. Because of the stunted growth, each
missing plaat left a conspicygus glp in the Stand.

Corolla tube § £3 ; b om ten neads
taken at randou) fi FES

The numbe: dlifieed P neadivas o ptatned from counts
on eighty heads t2¥@n #f réfdom ffom each subplot.

RESULTS

Sixteea speciee of bees aere included in the counts. Of
these, by far the majority were bumbie bhees, of which the
majority were Bombus fervidus and B.centralis, both
long -tongued s pecies. Holnybou were imignlﬂcant in
number (Table 1). We were interested in observing the
activities of Bombus occidentalis, the only corolla-cutting
species in our arza, but for some reason {t was absent in
both the localities studied. Pollinator populations at Barker's
Hollow were not exceptiomally high, in spite of the supposed-
ly favourable location and the small size of the plot. As
shown la Table 1, there was a total of about 1 bec per six
plants per observation.

Differences in pollinator populations between varieties
were highly sigaificant (F = 8.132),

Corcolla tubes were short, probably because of inadequate
soil moisture. Aithough differences between varieties seem
large, they were non-significent because of the great vari-
ation between replications of A few varieties. There wae no



correlation between variet
length (Table 1). R

I'he number of seeas papi
The differeaces were highly si
wes a positiv: correlation bé
head and varietal attrace

Jalfrom 3.6 to 34.6,
&F = 10,42), 2nd there
mber of seeds per

eight tetraploid,
ach subplot. The 16
y arranged.

compused of cight diploit
varieties, and there were 83
subplots in eich series wé@
‘he plot 1t Newtoniwa APV ENsly three (imes be -
i B8 did not show evi-
medery oiildew, which
o8, ieduced the vigour
of the plants ands filteted bloom on many of them.
The diploid vari¢ties Pégan Blooming in tue middle of June,
but the tetraploids did not reach the #ame stage until July 1,
Tae tetraplolde held their bloomni about a week longer it the
end f ke season. Coamsequuitly (e diploid plants received
more visitation from spring lusecis, puch ag (Mmia sad
queen bumble bees,

dence of moisture ﬂ. o8 t
was prevalent on bosh

oilinator counts were made on the same 2ays enc in
the sa:ne manner 28 al Newton. pProcedures for ineasuring
corolla tube leangths and seeds per head were also the same,

ighteen species of bees were laclded {a the counts at
Ner (on. Honeybees were about three times as «bundint ae
wild pollinators.(Tables 2 and 3). Pollen-collecting honey -
becs were more than twice a# abindant as nectar colle~tors.
Amncng wlid hees Eombus fervidus was by far the moat
abundant. Populations of wild pollicators were mich lewer
then ot Isarver's Eollow, but the toial numbers of honevbees

end wild bees were similar 2t bl lorations,

'When comparing tetrapioids «#th diploids, it can be seen
from [lablec 2 and 5 thet honeybecs were sligihtly more
abundant on the dipleids, and buahie Leer on the tetraploids,
The differences 2 re‘ho.uevcg probabiy not statistically sig-
nificant.

\nelvsis of total potliaator poralations visitiag the
varleties of Hiploilds and tetr: pluids at Newtor showved no
significant differencess « thin either tvpe. The small number
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of replizcations ~nc the high var!is 1on otw2en them probably
account for this. 1ml = % of Ve snbers oA 5c2dr per
head showed a signllfic cath mighoo erlge in the diplold
varieties. Siace differencc  in pollinstor swpLations were
not siguifi~~nt, no attempt 372 rade to corcelate viswtation
br pollimators »ith the numrb: r of seeds per head,

When pollinator popai=tiond Hu the various tetraploid
mrieties 2t Parer's Hollow were comnpared with those on
the same varicties at Newton, the <orrelation ~oefficient
»af 9, R23, which was barely below significan e ot the &7
level, This ‘ndicates 2 tendency for the game rancing lu

ftesrtteness <t the ta) [>catione, ln spite F “He differ-

‘ncex {n el ing - oot .| ™ I Viaagaye a g tee o L

DIt Sk aN

Diffi ultwes encountered in obtaialng ane malataining
guod stands aud growing «onditionte ot Cxperimenial
plots undoulitedly atiected tiw v . lue of the resalts. Drought,

root diseas -5 and miluew o/l 1 beavy Lolll Correct og the

figaree {1t wuesing ol o ta i aably caly L slEght Ln
prove:nent over ignorlag ithen,, snce 1t 5 g° #ar xhat
cifeci isvintioa Nad ug e attea ‘Lorereses oi pinte a1 Jhe

plule LAt were much thinmed ou,

Y Newiom the lack of & dlicle e pl.. atioge nade 5i2n
ficem Lote uinog: npossible e errvelis ©
condivons encountered, Also, af
tli.¢c Letwren the (2traplo | anl
pevienne berseen theic attracty ‘ e
wely deaninglers, Jineliy, thepgesegrc B o id 2
diploid plows vide Ly side scermed th have arafol vtfeet
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of replications and the high varistion between thern probabiy
account for this. Analysis of the numibers of sesde per

head showed a siguificantly bigher va #he diploid
varieties. Since differences in poll ppulations were
not significant, no attempt was Wade 0 cory _ht- visitation
by pollimators with the number &f seed¥ par b

Whea pollinator populsl & the, s ‘thptold
varieties at Barer's Hollom iy ith those oo
the same varicties at New§ relation cufﬂcient
xas 0,893, which was bay aificance at the 57
level. This !ndicates a te pey Tor the same ranking in
attractivenese at the twagueations, | “tpue of the differ-
ences (n growing condithel

Laltaining and nainteining
Bs in the experimeat: !

& the resalts, Drought,
jwy toll. ¢« .rrecting the
jgr obably ouly - sligl.’ !

M, sioee it is not clear »hat
effect isolatlon 4 attractiveness of plants in the
plots that were m b.mhi '

Difficulties enc ounts
good stands and grom ' '
plots undoubte :
root dbeuesw .
figuree for tnllling plag

At Newton the lack ol sufficlent replications mnde sigoi-

cient data dmosl impossible uier the erretic grouing
conditioms encountered. Also, at Newton the g2p in ".100: .ag
tie Letween the tetraploid aod diplotd Stads made con
parisons hetween their attractiveness to pollinators relot
ively meaaingless. Fionlly, the presence of tetraplold aord
diploid plots side by side seemed to have » harmful e{fect
on yields (becawse of triploid complications), :nd th'= ob-
&_ured relationships between pollinator attractiveness sud
ylels.

At Barker's Hollow significant differemvs betwecn
tetraploid varieties (n terms of the number of seeds per
head and attractiveneas to pollinators, and correlat ons
between these two factors, show that usefu! studies of tetra-
ploid varicties are posseible. However, this type of ~ork
requires better arrangements for land and labo:r than we
had al oui disposnl,

4 ork in othic ~ sreas hae {ndicated that bunitle bees
are about twice »a efficlient as pollen-collecting honeyheer
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“fer pollimmtion of red clover, and that pollen-collecting

homeybees may be twice as efficlent as necter collectors.
On this basis, it would apg hid In faro areas of

Cache Valley (even where jcolonies are kept)
bumble bees would prove ¢ iy as impcrtant as
honeybees on small plantin @ clover, but they would
probably lose much of thelr fm ince on larger areas.

The differences between tetraploids and diplolds with
regards to attractiveness to honsybees and bumble bees
were small under the ratber atypical conditions of our plots.
Since so0 little difference in corolla tube length was evident,
this is not surprising.
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