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. In ﬁreparing the following manuseript the author has in mind that the
Only econsideration to be dealt with ig the produetion of seed of red- elover, -
The factoig considered, theiy effect on the blant, and recommendations offerad
are bazed eniirely oy that premige, The Suggestions do not in all eases
&sree with those that would be mads where red elover jg used 88 & hay and
fertility—ma:fntenance arop, ' :

Red clover is attackeq by insects at various Btages of growth and aimost
continualiy during itg entire lifa, Tha 'production of seed hy the plant is
affected - eithey directly op indireetly In several ways and several factors
i:rlﬁuencing the development of & good erop of sead are affected.

EFFECT OF INSECTS ON STAND |

One of the primary reqrigites for g satisfactory seed crop- is, of courge,
the development of a good stand pp Dplanty in the fleld, Thig may be affected
by ingects at two times, ] S : )

_ Leéfhoppers.—-Fimt, during tha seedling stage nng the remainder of its
first season of SToWth ted clover ig atiacked by the Potato Leafhopper,
Hpooseq fabae Harrig, The amount of damage done by this inseet can and
Aoes determine whather ap not the €rop will survive ig produce any growth
at all, or whether the Browth that doeg BUrvive will he strong and healthy.

‘vellows”. The damage may develop to the extent of practical destruetion of
the plant, . . .
Prior to 1927 this’ wug consldered g Physiologicat conditlon. At that
time it wag found that this condition wag directly caused by the Potato Leat.

hopper mentioned ghove, Research demonsirated thai foreign clovers wape -
‘unable to SUrvive the attacks of these ingects, hut that native strains of req
clovers could survive under most field conditiong, Thig work has heen pre-

viously reported? : S
The use of tative gtraing of red clover geeq will largely’ brevent gerious
losses from this cause, : : o

- Clover Leaf Weevii'.—-During the fall and winter of s frst semson ang
the spring af ihe seennd setzon ved clover iy attacked by the larvae of the
Clover Lear Waaril, Hypera Punetate Fap, The adults gf thig insect deposit
their egms in the mature, hollow stems of the clover Dlant during Septemhar.
A portion of the eggs hatoh during the fall, while the remainder &8y in the
stems until the following gpring hefore hateliing. Thoge larvae Wwhich have
llatqhed spend the winter in the trash under the plants. . :

Hollowell, 7, 4. Montelth, Tohn Te. and mrine 1 ., Leafhopper injury to
alaver, Phytopath, 17, &, 289-404, Tune, 1527,
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The. losses. are caused by the feeding of the larvae on the leaves. The
larvae ave smali, green, footless worms with a white or yellowish gtripa. ~
down the back. They feed during the nights or oT dark, cloudy dayz. Dur-
ing the day they are nsually found curied up in the hase of the plant or in’
the trash under the plant. - . : _

During leng, cool gpringd the damage hy the insscts jg frequently &o
govere as Lo chuke total destruction and death of the plants. In 1927 hun-
dreds of acres of red clover wers plowed under hecause of ihis condition.

Farmers have found that much of this damage may be prevented bY¥
purning over the stubble during the winter. 17 this is done while the plants
are fully doymant they snrvive this treatment, but if they have gtarted io
grow they will be killed by it ‘Spraying of the planis with an arsenical
polson would produce control, but’ ig nrz_t-ecqnomlcal under present conditinng.
The insects are frequentiy controlled by a fungus disease which will develop
on them during. warm, wel weather, 'This 18 the mogt common chéek to an -
outbreak. o )

Olovers, other than red clover do mot suffer asg badly as this crop. .
especially in mixtures. N

BEFFECT OF INSECTS ON THE NUMBER OF BLOOMS

Another essential to the production of seed is the development of a large
number of heads in which the seed may bhe produced. This depends, of
course, on the general condition of the plants and is ipdirectly affected by
the Clover Leaf Weevil a8 described above. 1t iy nleo directly affected by the
Lesser Clover Leaf Weevil, Phyrtonomus nigrirostris Fab.

Legser Clover Leaf Weevil—The aduits-of this insect are small (about
14 “inch long) snout beetles covered with green hairs s0. that it appeara greeu
to casual observation. The adult spends the winter in trash in hedgerows,
fence rows and, to a aertain extent, in the trash under clover planteg in the
field.

The eges of the insect are deposited in the inter-epidermal layer of the
stems during mid-April to mid-May and hateh in 7.8 weeks into footless,
maggot-like worms, whitish in coler, with a black head and a black or

prown line across just tehind the head. When taken from ihe plant they lie
- in a erescent shape-in the hand. '

Much of the feeding of these inseets is dene In the axilz of the leaves
and stems. They burrow into the stem Just pelow where the bloom s form-
ing and either cut off the stem or entirely devour the newly-formed bloom
before it develops heyond. the teaf-oxil : :

The importance of thé insect may be shown by the results of a single .
survey trip June $-4, 1029 in western Illinois where it was found that 17.3
per cent of the stems and 58.2 per cent of the blooms were jnfested, and
33.6 per cent of the blooms were compleiely destroyed. . Other and gimilar
obsdervations could be quoted from other years, the infestation varying, of

" course, from season t0 season. -

Much of the demage tan be avolded by delaying the development period
of the clover by pasturing iightly until about May 1st. Some benefit should
he obtained by desiroying the adults in the winter by cleaning up the hedges
and fence rows and burning the stubble. o

EFFECT OF INSECTS ON CONDITION OF BLOOM

After the clover blooms have developed i 18 essential that they remalin .
intact if they are going to-produce & satisfactory erop of seed. The Clover
1Tead Catorpillar, Grapholithe i-nterstiﬂ‘cta-?m Clem., attacks the plant in this
mstage. : .
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Glover Head _Caterpi”ar;_'rhis ingect atlacks the red clover plants both
Tall and spring. In the fall they feed in the crowns of the plants, reduc-
ing the vitality of the planis so that they are not able to withatand winter
"as woll ag they might, and tlhis is important. Bui the greatest damage as g
red ¢clover seedl pest 15 the feeding on the biooms in the gpring and summer,

There are three: generations of the insecl. The fall larvae hibernate
and produce moeths in the spring which lay eggs at the base of the develop-
ing florets. The larvae from these feed in the fowers at the base of the
Horats and cut them off, thus destroying their ability {0 produce seed, The
adnite of these develop in time o attack the normai s2cond erop of red
clover Gieads and damage them, and the thivd brood of adults apbear in
time to produce the over-wintering larvae in iate blooms in ‘the fall or
on tender ghoots at the base of the plants. L '

The importance of thig insect is indicated by mnrvey fgures, "o ins
atance, in 1823 in western filinois 33 per cent of the Arst erep blooms wers
attacked, In 1924 am high as 8§ per cent. of the heads were infested, In
1526 54-70 per cent showed damage, and 23 per cent wers infested in 1928,
Certain counts showed that about 7 per cent of the infested heads are com-
bletely destroyed, . '

Certain important records were made in 1927, In that wyear first crop
elover showed 1.5-2.7 per cent of infested heads, but second crop clover de.
veloped 17.2-23.6 per cent infested heads on several eounts, The damage that
year was light but thé imcreage between the first and second crop infesta.
tions is rather spectacylar, .

It 15 not supposed thar all Iosses caused by this insect can be averied,
but they may be reduced by: {1) Destroying the over-wintering generation
by fall clipping and removiag voluntear crops by plowing clover fiolds in
the tali; (23 delaying {he development of bilooms in the spring hy clipping -
Or pasturing; (3) the use of dirst crep clover for the seed crop and avoiding
the heavy mecond brood damage, . :

DIRECT EFFECT OF INSECTH ON SEED

Finally, the seed produced must be plump, healthy, mature ‘seed. Two
Insects may he responsible for the destruction of the seed of red clover afler
or just as it is being formed, namely, the Clover Seed Chaleid, Bruchophagus
furcbris How,, and (he Clovear Seed Midge, Dasyneurs loguminicola Lint, )

Clover Seed Chaleid—The adult of the Clover Seed Chaicid. is a small,
black, four-winged fiy to be seen about the maturing heads of red clover,
" There are at leaat three broods of the insect oecarring on the fipst crop,

second crop, and volunteer heads of the fall crop. The generaticns are Gt
distinet, : )

The damage is done by a tiny, white, footleas mageot which lives fnside
the seed, causing a total Ioss of each seed mo itfested. 'The soed is very
light or broken and anly the huil is left. Thesa ars blown out by the fan
in threshing ang constitute a lurge part of the seeds whiceh g0 into the
straw nile #nd cause the farmer to think that he ig gelling ‘a poer job of
threshing’, - ' : : :

T.ozses from this ingect vary greatly from year to ¥ear, but may be very
- seriows. Records ghow infestalion, ang consequent loss of 18.§ per cent of
the sead in 1925, 12-15 per cent in 1927, and 16.6 Der cent in 1928, “Thege
are estimated to capsg g reduction in yield of approximaiely a peck at. dcre,
and are for firgt Crop elcver. Hecond €rop records are not available, but it is
observed to be mope severo than tha first erop, : :
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These lossed _cémnut be'-entirely gliminated, but certain practices will be
of benefit: (1) The use of the first crop for scad will avoid the heavy sccond
brood damage; (2) clipping or pasturing in the fall to remove the over-

wintering population will reduce the number present the following spring;

(3) destraying the straw stacks into which mueh of the infested seed is
blown will remove that many. : _

Clover Seed Midge—The Clover Seed Midge 1s much like the Chalcid
excepi that 1t attacks the ovules before the seed is entirely formed. Their
presence in the fisld is indigated hy flowers that are partly in bloom and
partly green where developmenti has been stopped. Infestation at Urbuna

- has been reported by Mr. I'lint as high as 25 per cent.

Infestations are more gevere In the gecond crop clover than the first
crop. The appearance of ihe adulte coincides with the . development of
blooms in the ¢lover go thai the bloods come along with eseh erop of clover.

.The application of remedies for the Clover Seed. Chaleid will help reduce

- damage by the Midge,

SUMMARY

The grower whoss ain is to produee a maximum of red clover seed can-
not afford te neglect the importance of insects affecting the crop. _
Clover 18 otincked in all siazes by insects that affect. the seed prodyuctinon

indirectly or directly by infuenclog (1) the condition of the stand; (2} the

production.-of an abundsnee of blooms: (3) the development of well-rounded,
full blooms; and (4) the preduetion of an ‘abundanee of plump, mature seed.
fhe maximum resalts in contrelling these insects may e expected by
following the following practices: :
(1) . The use of native strains of sead.
{2y Fall clipping or pasiuring.
(3) Winter burning when the plant is fully dormant.
{4} Pasturing lightly in the epring until ahbout May 1st.
{F) Cleaning up fence rows and volunteer growths in the fall.
(6) Disposing of old straw stacks.
{7y The use of the first crop for seed.
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