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Figure 1, High seed yields are produced by healthy plants
of alfalfa possessing potentials for high seed
production, and provided with a wholesome environ-

ment,




INTROINCTION

Aifalfa. is one of the most valuable of our forage crops., A dependable
source of seed 1s therefore a primary essential %o the success of our pres-
ent system of agriculture, More than 70 million pounde of alfalfa seed are
requ:lre& each year in the United States to maintain the present hay and
pasture acreage of this crop; and the annual demand for seed would increase
to more than 100 million pounds if the acreage were expanded to the extent
recommended for soil conservation and a balanced agricultural security,

The office of Agricultural Statistics, Bureau of Agricultural Economics,
United States Department of Agriculture, Salt Lake City, Utah, reported an
increase in the production of alfalfa seed for Utah that began in 1919‘ and
continued until 1925, The estimated state production during this period
varied from 3,540,000 pounds in 1919 to a total of 23,232,000 in 1925,

The acreage devoted to this crop increased from 13,000 acres in 1919 to
71,700 in 1925, with acre yieidl varying from 272 pounds in 1919 %o 320
pounds per acre in 1925,

However, since 1925 there has been a steady decrease in yields emd
total production of alfalfa seed in Utah, By 1932 anmial production had
declined %0 an all-time low of 1.320,000 pounds with production during the
next 13 Years generally well below 5,000,000 pounds, Crop failures for the
period were therefore made the uub.joct_ of considerable study. Research has
shown the effects of many factors; namely, soils, soil moisture, climate,
bharmful and beneficial insects, Interrelationships and complexities ccecur,
such that no conditien or factor by itself has been found to be wholly r;;

sponsible for the success of a seed crop, or the ability of the plant to
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produce seed, In other words, failure of a seed crop cannot be attributed
to any one factor alone, However, some factors have been found $o be more
important then others,

Predominant among the factors found to affect seed setting and seed
production in alfalfa are the harmful insects, This is evident from the
conspicuous damage inflicted by lygus bugs, grasshoppers, weevil, spider-
mites, and leaf hoppers, Nevertheless, the actual importance of these
insects in relation to seed setting and seed production in alfalfa has
been found to vary with the genotype of the alfalfa plant itself and its
inherent potentials and ability to produce seed.

Lygus bugs especially are recognized as the limiting factor in seed
production in Utah; and only after they have been pr;ctically eliminated
from the fields is it possible to study the effects of other variables re-
lated to alfalfa seed production, Hence, the present work has been primar-
i1y a study of alfelfa varieties a.nd their response as affected by lygus
bugs, Data were taken on flowers per raceae, pods per raceme, soeds per
pod, seed yield and other characteristics such as would express more effec-
tively the influence of these insects on alfalfa at various levels of in-
featation, |

Field plots of alfalfa, methods, and techniques for this study were.
made availadble to the writer through the facilities of the Utah Agricultural
Experiment Station and the United States Department of Agriculture Legume

Research Laboratory, located on the college campus at Logan, Utah,




REVIEW OF LITERATURE

Studies Concerning Varietal Potentials and Response in Alfalfa
Only healthy, vigorous plants are capable of flowering profusely and

producing high seed yields is the finding of Drake (21). Bohart, et al.,
(6) states that among conditions favorable for activity of bees on alfalfa
are an abundance of healthy flowérs produced on healthy plants, This is

in accord with work done by Vansell and Todd (47), and Linsley and Mac
Swain (29). After years of experimental study with lygzus as a factor
causing reduction in seed yields of alfalfa, Soremson (40) indicates that
factors other than lygus damage possibly contribute to shriveled seed,
indicating that a favorable environment involving meny factoré is necessary
for healthy plant development,

Carlson {10) states that the present tendency in alfalfa improvement
is the development of strains for epecial purposes and conditions, 3Blimn
(5), Tysdal (45) and Whornham (48) are also convinced that through selee~
tion and dreeding much could be accomplished to increase seed ylelds of
alfelfa, Carlson (15) snd Noyes (31) found a close relationship deiween
size of alfalfa plant and seed production, height being positively associ-
ated with total number of racemes, Asmodt and Carlson (1) at Wisoonmsin,
concInded that varieties differ widely in their ability tc flower abundant-
ly when sﬁbJected to moderate lygus infestation, Later, Carlson (12) found
a 404 pound per asre yield in favor of the high ylelding clones, The dif-
ference was attributed to the character of the genotype, since all other
factors were as nearly equal &s was possible under controlled conditions,

Cooper, Brink, and Albrecht (19) related low ylelds with poor fertiliszatioa



dsvelopment due 1argeiy to the failure of the pollen tube to reach the
ovules, even though the flowers had been tripped. In other worde, they
found the group of high seeders produced 1,25 seeds per flower compared
with 0,07 seeds per flower in the low yielding group. These results are
in agreement with those obtained by Carlson (12) and Downs (20), Carlson
(14) also found that under natural conditions many flowered racemes produced
proportionately more pods than few-flowered racemes, Flowers forming pods
increass when plants are grown in a favorable enviromment as shown by Haws
(23). Sorenson (40) found the total number of seeds per pod to be reduced
as a result of lygus feeding,
Studles Regarding Structure of the Alfalfa Flower

Piper, Evans, lMcKee, and Morse (33) in 1914 were principally concerned
with the structure of the alfalfa flower and the tripping proceas, Bohart,
Pedersen and others (6) explained and 1llustrated the flower structure as .
agsociated with tripping, pollination and fertilization,
Studies Concerning Pollinatiom and Fertility

Bohart (6) and co~workers stated that the mechanism of the alfalfa
flower mast be understood before there can be a full understanding of the
tripping process and the work of insect pollinators, These workers elso
found that selfed flowers formed fewer pods than cross-pollinated flowers;
and that fertilizetion subsequent to pollination is a plant résponse, Haws
(23) indicated the need of insect pollinators; and that their protection
‘fmst be recognized. Seed setting of individuml plants of alfslfa seem to
be closely associated with thelr innate response to controlled pollination
: as advanced by Carlson (15), Fryer and Clark (18) found pollen sterility
. to merit consideration in alfalfa plants,

Pederson and Todd (32) state that flowers must be tripped before



pollination can be effected and that bees are the only agents capable of
pollinating alfalfa flowers on & field basis, Piper and Evans (33), Apple-
ton (3), and Armstrong (4) also found tripping to be a necessary function
of the plant, Carlson (14) observing flowers allowed to develop naturally,
found 10,8 percent which bad beea tripped, whilé 37 percent formed pods,
This was interpreted to indicate the possibility that alfalfa flowers may
form podla rather freely without tripping. However, he found that artificial
tripping increased the number of flowers forming pods in a ratic of approx-
imately 1:3 compared with natural development, Fryer and Clark (18) found
that although artifically tripped flowers gave an increase in percentage of
geed set, only one-half the total flowers tripped set seed., Tysdal (L&)
found mechanical tripping was not feasible, Jones (25) also worked with
mechanical tripping and found the method was successful in tripping 59 per-
cent of the flowers,

Work> supporting the idea ‘that flowers must de tripped and cross-pollin-
ated for successful alfalfa neoﬁ production has been done by Tysdal (44), (45),
Knowles (27), Downs (20), Carlson (11), (12), (15), Vansell and Todd (27).
That pollinaﬁon of alfalfa is dependent ﬁpon both the wild bee end the
honey bee has been shown by Bohart, et al,, (6), Linsley and MacSwain (29),
Jones (25), and Bolton (7) also show the imborta.nce of cross-fertilization
by working with both selfed and cross-fertilized plants. |
Studies of Cultural Practices

Blinn (5) working with alfalfa as early as 1913 felt that excessive
amounts of soil nitrates may seriously affect seed yield in irrigated regions,
Carlson (9), (10) in work complaﬁed in 1931 and 1932, respectively found seed
yields highest from no manure and lowest at a 1l5-ton-per-acre application,

Vhornham(48) found fertilizers to have no apparent effect on seed production.
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Grandfield (22) found less vigorous growing alfalfa with high reserves pro-
duce more racemes, flowers, pods, and seeds than with low reserves at the
same moisture level,

Aicher (2), from studies in Idaho in 1917, found moisture to be an im-
portant factor in seed production, Carlson (9), Grandfield (22), and ¥horn-
ham (48) found that a limited water supply which allows slow and even growth
{s desirable in alfalfa seed production, Carlson (11) gave significance to
the fact that the highest acre ylelds of alfalfa seed on record was produced
during a period when the precipitation was normel or above under the arid
conditions prevalling in Utah, Blimn (5) found that moisture should be' regu~
lated to produce a minimum smount of forage, but still meet the requirements
sufficient to mature the seed properly, Vansell and Todd (47) in studles
around Logan found that nectar-collecting honey bees to be abundant on irri-
gated alfalfas, but no pollen collectors were cbserved, Martin (30) referred
to a condition in the seed development as "blasting® causéd by the arrested
development of the embryo due to lack of proper nourishment or to some patho-
logical condition due to improper moisture,balance, Downe (20) did eimilar
work and found moisture related to pollen germination, Armstrong (4) found
that alfalfa strains differed in the degree of water resistance of the pollen
and the need of sufficient water metabolism to prevent ovule abortion,

That cultivation of alfalfa did not result in better seed ylelds, and
is recommended only for weed and insect control is the finding of Carlson
(9) and Whornham (48).

Carlson {10) in 1932 explains that it bas nét been determined definitely
whether first or second crop should be left for seed and that this mast be
determined by the area and season the crop is to be grown, That staggering

the cutting of first crop alfalfa does provide greater pollinating efficliency



by the bees is suggested by Drake (21). Pasturing-off the first crop alfal-
fa in late spring, preferably not later thean May 15, has resulted in good
seed yields as shown by Blian (5), Carlson (9), and Whornham (48); but these
yields do not exceed those obtained with no clipping or pasturing-off the
alfslfa,

Low seed ylelds were found to be associated with thick stands and
lodged plants by Carlson (10) and Tysdal (45). Higher seed ylelds from
alfalfa grown in hills and rows were obtained by Carlson (11) and Whornham
(48).

Studies of Climatological Data

Both Carlson (11) and Grendfield (22) feel that alfalfa seed production
jg best where the air humidity is low and the soil moisture is below optimum,
Vorking in Idsho, Afcher (2) related climate, moisture and insects as prin-
cipal factors affecting seed production in that reglon. Appleton (3) fov;nﬁ
no direct relationship between sunshine, temperature or precipitation and
tripping frequency, From results by Knowles {27) temperature was thought
to be an important weather factor influencing tripping of alfalfa flowers,
This was in general sgreement with Fryer and Clark (18), Downs (20), and
Soremson (38). In addition to temperature, they feel moisture is a m;t
necessary requirement of the alfalfa plant, Armsirong (4) found air humidity
to be closely associated with pollen germination. Tysdal (4) states that
apparently favora.bie or unfavorable environmental conditions are associated
with rapid changes in insect populations,

Studies of Plant Diseases

Bohart, Pedersen, and co-workers (6) explain that bacterial wili, Cory-
nebacterium insidiosum, causes a thimning of the stand and reduction in yleld

beginning approximately the third year. They also foundi bacterial stem



blight, Pseudomonas medicaginis, Sackett; and Jellow léaf bdlotch, Pseudp-
pesize jonseii, Hannf; are important foliar diseases affecting proper plant
development and seed production. Tysdal (43), (46) reports on several im-
portant alfalfa diseases and states there is need for development of fuit-
tant aifalfa varieties,
Studles of Damege to Alfalfa by Lygus

Sorenson (38), (40) found Lygus hesperus and Lygms elisis to be associ-
ated with bud dlasting, flower drop, shriveled seed and reductim in total
number of seeds per pod in Utah, EKnowles (27), in work done in Canada,
generally supports this evidence, Carlson (12) showed that lygus-damaged
plants may possibly be unatiractive to bees. Bolton and Peck (8) found a

-aignificant positive correlation dPetween the mmber of lygus buge ia a field

and percent of brown and shriveled seod.' Sorenson{39) and Carter (17) found
that Miridae is the wmost injuwrious of ail sucking insects to the alfalfa
plant, Jeppson (24), Carlson (16) and King (26) suggested that dammge dome
by lygne was possibly due to a texlc substance injected into the plaat at

time of feeding, These oonclusiens are based on evidencse of dhintegraltion
and desth of cells surrounding the small feeding perforations. Jeppeon (24)
found that lygus populations ranging from 6 to 16 dugs per siroke coneistemtly
reduce growth rate of alfalfa, Roberts (34) showed that lygus populations

" not in axcess of 2.9 bugs per siroke are not a seriously inhibiting factor

in flowering; whereas, Haws (23) considared thess levels of infestation as
not inhibiting seed production, This conclusion, however, is probadly a
mistake, Asmodt and Carlson (1) showed that varieties of alfalfa differ
widely im their ability to flower abundantly whem subjected %o ludmto lygns
infestations. Noyes (31) adds support to these findings showing the affects
%o be influenced by the genetic makeup of the plamt, Stitt (42) shews lygus
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and several other injurious insects to have a damiging effect on the vegeta-

tive growth of alfalfa,
Studles of Other Harmful Insects

Whornham (48) has shown that other insects when numerous may become a
serious factor in alfalfa seed production., Bohart, Knowlton, Soreason and
others (6) 1ist alfalfa weevil, Hypera postica Gyll; seed chalcid, Brucho-
phagus gibbus; grasshoppers, locustidae; yellow-striped army worm, Prodenia
ornithogalll; thrips, Frankinella spp.; aphid, Illinoia pisi Kelt.; and
some specles of leaf hoppers, in addition to lygus and mites as the most in-
 jurious pests in alfalfa seed production.
Studies of Lygzus Control

Smith (37) is of the opinion that dusting is not necessary until lygus
populations have reached or exceeded 10 bugs per stroke, EHaws (23) found
that lygus must be controlled, Smith (36) has shown dusting of alfalfa in
the bloom with IDT to have a detrimental effeet on the activity of the honey
bee and that it should therefore be done in sarly morning or vllat'é. evening,.
Iieberman (28) has shown wild bees to visit plots of alfalfa in proportion
to bloom intemsity regardless of dusting treatmeats, Iarly spring burning
of stubble reduces the lygus population, explained Bolton (8), FRxperimental
results by Sorenson (39). {(41), and 1Liederman (38) show thaf DDT (10 percent)
applied at the rate of 20 pounds per acre gives almost complete lygus control,
Bohart, Lieberman, et al, (6), give caution that only toxaphene should be used
on seed alfalfa in the bdloom aixd. that among conditions favorable for activity
of bees on alfalfa are an abundance of flowers produced ‘on & healthy plaat,
" Yansell and Todd (47) state that bees collect pollen only from those fields
in a vigorous state of growth, Linsley and MacSwain (29) found the control
of lygus will help provide conditions for bdetter plant growth which will ald

]
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in attracting the bees, Drake (21) advised that spplying DDT (10 perocémt)
in two treatments greatly emhances the establishment of healthy vigorous

plants capable of flowering profusely and producing a good smeed yield,
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Deseription of Experimental Plots
location, The plots used in this study during the summers of 1949 amd

1950 were located on the Utah Agricultural Experiment Statior Forsge Crops
rarn_,.l three miles directly south of logan, Utah,
Soll apd goil moistwre.  Soil at this farm is of a clay loam texture, dark
in color, of good fertility, and of good depth, S5Soil moisturs was awailable
‘at the six to ei.gi:t foot level, Bach season the plets received one ﬁri@-
tion which was applied during prebud stage of plant growth,
Fleras. Weeds were not generally prevalent in the area surrounding the
experiment plots or within them, Prickly lettuce, lagtuca elatior; commen
ov, Halva rotunjifdlis;end green foxtail, Setaris viridis; represented
the weeds observed zroving along the ditch bordering the experiment on the
north and east sides, The advanced alfalfa forage crops nursery approximated
the plote on the south while other plantings of alfalfa bordered them to the
west, (See figures 2 and 3, p. 12), A field of intermediate wheat grass,
Aexopyron intermediuym, was grown spproximately k0 feet to the morth, Various
other cultivated crops comprised the remaining plantings at the fm.
mm. Reeords of sweepings with an insect net indicated the most preva-
lent injurious insect species to be two species of lygus, Lygns slisng, Yan
Duzes; and Lyges hewperus, Knlght; alfalfa vesvil, Krpers pestica. Oyl pes
aphids, [1lnols pisi; thrips, Frazkiniells app.: and a fev grasshoppers. |
During the summer of 1949 several colornies of honey bees weore ph.eod near the

plots, Leaf cutting bees, Mmﬂ and bumble boes, M m.
1, Will be referred to herseafter in this paper as the South Farm,




Figure 2,

Figure 3.

Alfalfa forage crops nursery bordered experimental
plots to the south,

Other forage alfalfa bordered experimental area to
the west, ;

12



13
were also observed working the flowers during most of July; but were not

active in great numbers after that time, Relatively light bee activity

wag observed during August., Although no colonies of honey bees were placed

at the South Ferm during the 1950 season, bees were present in sufficient
numbers to.effect a good percentage of flowers forming pods, .

g;z_g of plots, The experimental area consisted of 6k plots in each of
four 40 foot by 58 foot blocks, Zach plot comsisted of three rows of alfal-
fa six inches apart and 12 feet 1o£g. The plots were separated by 18 inch ’
alleyways and by a 2l4=inch margin at the end of each plot, Guard rows were
placed 18 inches beyond the margin of the outside plets, (Refer to table

2, p. 21),

Methods of Planting and Stands

Plenting, Plantings vere made from seed sown in rows in the field April

2ly, 1949, at the rate of two grams per plot, Rapid growth favored by a good

season made it possible to begin the experiment the same year,

Materials, Sixty-four varieties and straine of alfaifa. principally ob-
tained from the alfalfa 'bréeding stations at Nebraska, Wisconsin, Kénsas
and Utah were used, These included also seven standard verieties, namely:

Ranger, Buffalo, Grimm, Narragensett, Ladek, Willlemsburg, and Atlantic,

Treatments

1949 infestation levels,

The experiment was designed to estadblish and
maintain lygus pepulations at four levels, namely: 0 lysus, 1 lygus, 3 lygus,

and 6 or more lygus per sweep of the insect net, The plan provided that
these four levels of infestation would be established and then controlled
by varying the strength of the DDT dust used ; namely, 10 percent, 5 percent

end 3 percent, respectively, The check block which received no dusting
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treatment, was allowed to develop to whatever population would oceur natur-
ally, | |
Sweepinz plots. Lygus populations were determined by sweeping the area
every two da;ys during each stege in plant growth? and morphologic&l develop-
ment.3 Particular care was exercised to provide complete protection to
the zero lygus block in which the lygus population was maintained at the
lovest level, especially during the prebud stage of plant growth, Sweepings
wvere made whenever the records showe& the lyzus popﬁlations to be increasing,
even though the .prevéiling population had not approached or exceeded the
desired lewfel.- The critical period includes the stage of plént development

prior to t.he fomation of buds and until the flowers have bezun to form pods,

(See figure h ’belou). Thereafter the sweep:lng frequancy was gradually

D R
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,,,:w:,_,?._ s @ < ' t.o
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ozt e

Figure 4, A portion of the e@erimental area during the
flowering stage in plant growth end development

2, Includes stage of the plant until it has fully attained its vegetative
_ growth,
3." Is referred to as the period of flowering and seed setting
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reduced to a weekly basis, Standard insect nets were used in accordance
with the standard procedure. The desired levels of lyzus infestation were
found to have become established naturally when the alfalfa was about four
inches in height and vere thus meintained throughout the remainder of the
season, 4An attempt had been made by Noyes (31) and Hawe (23) in a previous
experiment to establish similar levels of infestation artificially, which
was unsuccessful, It was therefore considered best in this experiment to
permit thelr natural development to the desired levels,

Dustingz plots, Sweeping records were kept of all imsects of any abund-
ance ceptured on the plots, Their elimination was also effected when de-
-aireﬂ by the use of proper insecticides, thus eliminating damage not aserid-
able to lygus bugs. In order to maintein the zero lygus level of infestation,
10 percent DDT dust was used vhen the eweeping indicated the bug populations
to be in excees of tne-half bug per sweep, However, the influx of adult
lygus maﬁe it impossible to maintein the populations at the zero level.

DDT dust at five percent and three percent stremgthﬂ wore used to control
the one bug and three bug levels, respectively. Yhenever it was evident
;he lygus numbers were rapidly appreoaching or exceeding the desired levels,
 the blocks were dusted immediately, Dust was applied early in the morning
before seven a.,m, or in the evening shortly before sundown %o insure protec-
tion to the bees, An attempt was also mede to reduce drifting to a minimmm,
yet some drifting did occur when it became necessary to dust at & time when
the bug populations demanded immediate attention,

';2§g infestation levels, Infestations for the 1950 growing season were
established and maintained as nearly as possible at the same levels as those
for 19h9L However, toénphene was used instead of DD? to reduce éhe popula~

tions to the required levels during the blossoming periods., The desired
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levels were thus accurately controlled with a min‘imm injury to bee pollin-
ators,

Harvesting, Hervesting on all plots during both the 1949 and 1950 seasons
was begun in September at a stage of meturity when at least two-thirds of
the pods were brown or !mckskin in color., The material from each ]!)lo‘t was
placed in a sack and allowed to dry inside a storage building, Threshing

wes done with a small gravity seed thresher.,

Source of Data 0611egt§ ‘

populetion, During the more critical period of plant growth and

development, sweeping records were taken every two days, This was necessary
to maintain a check on the migratory adult lygus in order to keep the bug
population as near to the prescribed infestation levels as pt;ssible. Data
taken are expressed:as the average nmumber of lygus bugs per sweep of a stand-
ard insect net for each block during the growing season,

Pollination efficlency, ‘Data were taken for o measure of seed setiing
and seed production efficiency as follows: i;'florets per, raceme; 2, pods
per raceznéz 3. seeds per pod; and 4, seed ylelds, Twenty-five meﬁes wers
collested at Tandom from each of the 256 plots at two different flowering
periods, The first sample was token &s soon as an &dequate number of
flowers had developed to pemif random sampling, (See figure 4, p, 14.)
Approximately two weeks later a second flower sample was taken, For each of
the 25 racemes the average number of flowers per raceme was determined,

The percentage of flowers forming pods was also determined by eimilar
methods at two different periods, The first collection was taken epproxi-
mately 10 days folloving the initlel flower set, Hovever, it was necessary
when collecting racemes of pods during the second period %o differentiate

botween the pods developed from the first crop of flowers and those of the
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second flowering period, respectively,

During the second period only those racemes whose pods still possessed
a portion of withered flower parts or were dark green in color were taken,
From the available flower and pod cLELt;&,“L the percent of flowers forming pods
was determined, In this way a method was found whereby seed setting effici-
ency was obtained,

Twenty-five racemes of pods were again collected just prior to harvest-
ing from which four pods were taken at random for a determination of the
average number of seeds per pod,

Seed yield data were also taken for each of the varieties and strains,

Figure 5, <Lollecting the last flower sample

L, Represent the same period of plant development,



RESULTS

The experiment made possible the collection of a large volume of data,
only a part of which are presented in this paper, Some of them will be
published by Dr. J, W, Carlson in a Utah Agricultural Experiment Station
Bulletin,5 All data swmarized in this report will be discussed under the
following toplcs in order: 1, varietal respomse; 2, lygzus infestation
and population irends; 3, pollin;tion and seed setting; and 4, variebility
and correlation, Special emphasis is given to their agronomic implications,
with recognitlion of entomological work only as it affects the agronomic
phases of the study, The writer recognizes various limitations in apply-
ing tests of significance owing to the design of the experiment,

Varietal Response

The data provided ample means for analyzing the inherent potentials
and response of the various strains and varieties of élfalfa for seed pro-
duction in this erea, The writer wishes to remind the reader that the re-
sults are based on the plant performance for only two yeafé which is plrobably
not suffidient to evaluate response adequately from a breeder's viewpoint,

However, it is not the purpose here to discuss breeding in detail but
rather to indicate that potentials and response for seed production may be .
expected ta vary with strains and varieties of alfslfa and with the environ-
ment under which they are grown,

The alfalfa material used was divided into two groups which wi;l be
referred to as high and low geeders. The point of division 18 150 pounds

per acre, or the mean seed yield for the 1949 seed ecrop, On this basis, it

5. Bulletin in process of preparation,



19
happens that an equel number of varieties and strains are represented in
each group, Furthermore, the same strains and verieties which were among
the hizh seeders for 1949 were also the high seeders for 1950, This indicates,
possibly, that varietal response to seed production might be of hereditary
origin,

The mean total yields for 1950 are greafer for bo?h the high and low
seeders than in 1949, Data are given in table 1, This is as may be expected
since the yields for 1950 were obteined from second year plants which were
mo;e mature and possessed a greater capacity for production, Table 1 fur-
ther shows that the DDT 10 percent dusted block produced much higher yields
than the éheck block when comparing high and low seeders in 1949, This was
also true during 1950 which demonstrates the importance of a favorable en-
vironment characterized pafticularly by low lygus populations,

Table 1, Seed yields of low and high seedling varieties and streins of
alfelfe as affected by the differential contol of lyzus bugs

Season and ' . Dusted*
seeding grouns No dustinz  DDT, 37 _DDT, 56  DDT, 10% Means
1949 (1st year plants)
Low seeders (n-32) Loww 73 151 197 115
High seeders (n-32) 62 123 243 346 193
Means 52 98 197 271 154

1950 (2nd year plants)

Low seeders 127 85 197 2l 165
High seeders 173 126 258 381 235
Mesns 150 105%+% 227 31 200

*One prebud, one late bud, and two bloom applications, (Toxsphene used
in the bloon in 1950), '
*%Seed yield in pounds per acre, '
#*%Lygus populations, principally the nymphs, were greater on the DDT 3 per-
cent block than on the cheeck bleck in 1950,
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Relatively small differences were found bet‘w‘een the average yields of
the two .yaars. This cen be accounted fer by differemces in conditions
affecting the plots during the two years, Severe infection by bacterial
stem bdlight, Pseudomonas medicaginis, Sackett, and yellow leaf ‘blotch. Pseudo-~
peziza Jonesii, Nannf, was also prevalent over the entire planting in 1950
(see figure 6, p. 23). Consequently, it is estimated that the seed yields
for 1950 were reduced to approximately one-half,

Yield differences between the DDT 3 percent dusted and the check block
in 1950 are not entirely explainable, However, the proximity and managément
of the forege alfalfa surrqunding the plots ma,y prov}.de a partial answer,
(See figures 2 and 3, p, 12.) These deviations from normal expectancy bear
further evidence of the need to establish healthy plants with high seeding
potentials to be maintained by controlling and diminating unfavorable en-
vironmental conditions; and that seed production is affected by the inter-
action of many factors, including resistance to insects and disesse. This
suggests that varieties and strains respond differentiy in their ability to
produce seed., Seed yleld data as given in tables 2 and 3 suggest this posse-
ibility, The varieties and strains receiving complete p:rc:nt:et:‘lsi.cm6 exhibited
outgtanding results in seed preduction during the seeding yesr and were con-
pared for their yield performsnce in each of their environments.7 These
comparisons were also made for vthe yield data as obtained in the 1950 seasen,
Almost without exception, as the environment became less favorable the seed
yield became progressively lower, Contrary results shown by a few exceptions

may be accounted for, partially at least, by their position within the dlock,

6, Ten percent DDT dusted to establish and meintain lysus number as nearly

' the 0 level es possible,

7. Lygus differential established approximately at the 0 bug, 1 bug, 3 bugs,
and 6 or more bugs per stroke of a stendard insect net,
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In most cases, either they benefited from the protective dust drifting from
the_ adjacent block or were unduly hampered in their development by the lygus
influx from plantings surrouﬁding the experimental area, A few varieties
‘and strains in the check block (six or more lygus qu stroké)‘ gave outstand-
ing yields when compared with the other varieties and strains within the
block, These same iepresentatiyes were also among the highest yielders,

8

in most cases, in the other blocks,” This appears to be an excellent source

of breeder's material in developing lygus-resistant strains,

Figure 6, Shows serious infection by bacterial stem blight
on alfalfa
Table 4 shows comparative seed yields of seven high yielding improved :
strains, a selected group, taken from the general mean yield of the collective
group of 64 varieties and strains, large differences were not apparent between

the strains for either season, There was, however, a considerable difference

8, IDT 10 percent, DDT 5 percent, and IDT 3 percent dusted,
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in yield between seasons end among treatments, Table 5 presents an un-
selected group of seven standard varieties included in this experiment,
which gave results similar to those of the selected group of high-yielding
improved strains referred to above, I; was Interesting to hote, however,
that the yield performance of the seven standard varieties was equal only

- to, or elightiy belovw the mean yield of all the 64 varieties and strains,
Again the check block produced greater ylelds tha.n the IDT 3 percent block
which wvas due largely to the different lygus numbers occurring within these
two blocks during the critical pericd of plant gi'owth end development,

Table 4, Comparative seed yields of seven high-seeding strains of alfalfa
. as affected by the differentlal contrel of lysus dugs

Season and Dusted®
. stirain No dusti DDT 5T, 107 Means

1949 (1st year plente)

1 g7e* 180 345 705 329
2 195 60 417 465 284
3 180 162 294 384 255
b 36 210 342 420 252
5 15 267 288 330 255
6 150 90 216 390 211 |
7 81 84 264 408 209
Means 106 150 © 309 i3 256
1950 (2nd year plants)
1 ’ 212 180 273 630 324
2 451 62 393 272 295
3 180 180 181 272 203
4 152 122 181 "~ 300 189
5 151 123 301 272 212
6 182 150 183 212 257
7 242 122 201 420 271
Means 244 133 301 339 250

*One prebud, one late bud, and two dloom applications, (Toxaphene used in
the bdloom in 1950),
*#Seed yleld in pounds per scre,
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Tedle 5. Comparative seed ylelds of seven standard varieties of alfalfa ag
affected by the differential control of lygus bugs

Ranger 90*e k5 108 207 112
Buffalo 21 6 135 141 91
Atlantiec 33 132 264 153 145
Grimm 24 60 138 153 .93
Ladek 93 L2 219 137 125
Harragansett 9 120 177 222 132
Williamsburg 87 90 171 198 136

Means 51 80 173 173 ) 119

1950 (2nd year plants)

Ranger 181 60 240 422 226
Buffale 60 32 122 271 321
Atlantic 60 92 15 152 114
Grimm 61 61 180 210 128
Ladak- 213 30 300 212 189
Narragensett 180 152 272 330 236
¥illiamaburg 93 91 122 183 122

Means 121 74 198 24y 162

*One prebud, one late bud, and two bleom applications, (Toxaphene used in
the bloom in 1950),
**5eed yield in pounds per acre,

iygus Infestation and Population Trends
4 lygus population differential? was successfully established by natural

methods on the four axperiﬁental blocks by observing the reecords of sweepinge
of each block and dusting to control the incéeased population tremnd when
necessary, Table & shows the sequence successfully maintained for the four
blocke during the 1949 season, However, some difficulty was emcountered in
an attempt to duplicate the conditions in 1950, Variation in the lygzus popu-
lations for the DD? 3 percent and check blocks during the 1950 season was not

9« TFour levels established st approximately the 0 bug, 1 bug, 3 bugs, and
6 bugs per sweep of a standard inseot net,
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entirely accounted for, except that the block was adjacent to more of the
surrounding alfalfa vhich wes cut for hay dwring the season,

Lyzus population consisted principally of adults vhich introduced the
problem of migration from adjacent bloc'ks and ‘surrounding area, The average
number of lyzus in each treatment during 1949 was higher than occurred in
~respective trea.fments for 1950, The sweeplnz records, however, show little
difference in the average lygus numbers between the DDT § percent and 10
percent blocks, The lygus nmumbers, particularly dwring the early growth
and development period of the plant, included a rather high number of ﬁymphs
in addition to the adult lygus present; wvhereas, the lyzus numbers shown for
_ the DDT 10 percent block was composed principally of adults,

Pable 6, Number of hermful insects in g8lfalfa in relation to dusting
with DDP? for the control of lygus bugs

P e}
: applications® :
Harmful insects*# Ho dusti DT, g DDT,10% _Means

Alfalfa weevil

1949 (negligible infestation in 1st year piant's)

1950 022 .18 36 : 01 19
lygus bugs

1949 . 6,60 2.50 1.30 1,20 2,90

1950 99 1.10 | 53 15 .69

m
*One prebud, one late bud, and two bloom applications,
*3Population values represent the everage number of insects per sweep of

a standard insect net as determined from 25 sweeps,

As previously indicated, tables 4 and 5 which show differences between

the mean yields of plots receiving different dusting treatments, seem to have
significant value, This suggests the effect of environmental varigbility

influenced primsrily by lygus bugs, that is evident from the comparison of
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yield data between treatments for each season, Variations in lygus popu-
lations seem thus to have a serious.effect uﬁon seed production, It will be
noted from date given in table 6, that during the two seasons considerable
variations in lygus populations existed, It was not possible to eliminate
completely the bugs during the two seasons on the block Gusted with DDT 10
percent stremgth, The average population was thus found to be 1,20 lygus per

stroke during the initial year, However, at this level good seed ylelds
were obtained which is in eccord with the previous findings of Carlson (16)
and Sorenson (39), Haws (23) bhas indicated thet lygus do not become économ—
ically importent in seed production until they exceed approximately 3 bugs
per stroke. The finding of these investigators are, therefore, not in com-
plete accard with‘ﬁhe results in the present experiment, in which the aversge
number of lygus during the season on the same block dusted with DDT 10 percent
. was reduced to 0,15 lygus per stroke in 1950, as shown in table 6,

Table 5 shows a considerable increase in seed yields for the seven
standard verieties reeceiving the DDT 10 percent treatment (0,15 bugs level)
vhen compared with the DDT 5 percent treatmgnt et the 0,53 bug level. Also,
e similar yield increase was obtained when comparing the DDT 5 percent with
the DDT 3 percent treatment (1.1 bug level), These data show little differ-
ence for the same treatments between the two seasons. Although lowver bug
populations were present during 1950, other existing factors did not provide
an environment conducive to higher yields, Foremost among these is the
serious disease infection, which invaded the plots, and is considered to
have seriously affected the seed ylelds in 1950, If an ersdication of the
diseases could have been effected, an outstanding increase in yield would
have resulted from the dusting, especielly fof the 10 percent and 5 percent

blocks,
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Pollination snd Seed Settingz

The strﬁctu;y of the alfalfa flower is an adaptation for crose-pollina~
tion, It is generally assumed, therefore, that a rather low percentage of
the flowers became self-pollinated. The majority of the flowers are thms
: deﬁendent upon bees for pollimation. For this purpose swnnalfcqlonies of
honey bees were placed at the South Farm during the 1949 season, In addition,
a few wild bees suﬁh as Megechille and Bombus species were found to be
actively working the flowers, However, no bee colonies were placed at the
farm in 1950, yet both honey bees and wild bees were present in rather large
populations, Differences in pollination efficiency of the alfalfa groups
studied appeared important, Thus, the four types of date collected (p. 16)
for a measure of seed setiing and seed production efficiency were calculated,

Tables 7, 8, and 9 show smell or no differences when comparing the
average number of flowers per raceme between groupslo“stndied in each specific
yeaf or between treatments for that season, However, the aversge number of
flowers per raceme does show & marked increase between seasons,

The number of flowers alone does not insure a good seed yleld but a
high seed yield does require a large number of flowers in sddition to all
the other conditione and factors present which are favoredble and necessary
for a healthy plant responss,

The aversge number of pods per raceme, shown for the seme groups, in
tables 10, 11, and 12, follows a trend in each case similar to the results |
as indicated for the flowers, Again, only small differences were noted ex-
cept between seasons, Thus, the average number of flowers and pods ver racenme
were both influenced by seasonal differences existing during 1949 and 1950,
~ This, too, can be associated with the advantage of second year plants which

possess & greater capacity for seed production, This is in accord with Hoyes

10, Segregated as high snd lovw seeders, seven selected straius. and seven
standard varieties,
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(31) who found the size of the plant directly correlated with its capacity
to produce, |

The percentage of flowers forming pods provides a rether reliable
meagure for determining the actuel seed setting and consequently a general
indication of expected seed yields. This relationship of pods to flowers
then should follow closely the results obtained separately for these two
measures of pollination and seed setting performance,

Table 7, Flowering in low and high seeding varieties and strains of alfalfa
as affected by the differential control of lyszus bugs

Season end  Dusted* '
o dusting DDT D 0%

seedi () S eans

1949 (1st year plants)
Low seeders (n-32) 11,6%% 11,9 1%,5 4.3 13,0
High seeders (n-32) 11,5 11,9 15,0 14,9 13,2
Heans 11,5 11,9 14,7 14,6 13,1

1950 (2nd year plants)
Iov seeders 16,0 16,2 18,5 19.5 1745
High seeders 17.6 16,9 18,5 20,0 18,3
Means 16,8 16,5 18,5 19,7 17.9

.

*One prebud, one late bud, and two bloom applications, (Toxaphene was
used in the bloom in 1950).
**Average number of flowers per raceme,
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Table 8, TFlovering in seven high seeding strains of alfalfa as affected
by the differential control of lygus bugs

strains
1949 (1st year plants)
1l 12,0%* 12,5 14,3 15,0 13.5%
2 12,6 11,8 - 17,3 16,8 14,6
3 12,5 12,2 1545 15.0 13.8
4 12.0 12,7 13,9 17.9 14,1
5 11,1 , 13.3 16,4 15,0 13,9
6 13.7 9.9 16,8 15,2 13.9
7 14,1 11,4 16,8 19.3 15,4
Means 12,5 11,9 15,7 16,3 15,1
1950 (2nd year plants)
1 , 17.3 18,6 18,5 23.5 19.5
2 19,0 19,1 20,7 21,5 20,1
3 19,1 17,5 16,6 18,2 1749
b 16,8 19,6 13.9 22,4 18,2
5 18,8 18,3 16,7 16,0 17.5
(3 17,2 14,1 20,6 23,2 18,8
7 18,1 173 21,3 21,5 19,5
Means 18,0 17.7 18,3 20,8 18,7

— —— ——
— —— e

*One prebud, one late bud, and two floom applications, (Toxaphene used in
the bdloom in 1950),
s#jverage number of flowers per raceme,
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Table 9. Flowerirg in seven standard varieties of alfalfa as affected
by the differential control of lygus bugs

Remger 12,0%% 15,1 15,2 16,0 4,6

Buffalo 10.5 11,7 11,54 12.9 11,6
Atlantic 11,2 12.2 15,0 14,0 13.1
Gz imm 11,7 11l.2 15,1 15.4 13.3
ladalk : 12,2 10,8 16,1 14,8 13,4
Narregansett 11,3 10,2 14,2 14,9 12,7
Williamsburg 11,2 12,6 13,6 12,9 12,6

Means 11,5 12,0 1%, 144 13,0

1950 (2nd year plants)

Ranger 17.3 14,5 21,7 25,4 19,7
Buffalo 15.0 15,2 17.3 18,5 16,5
Atlantic 12,7 15.3 17.2 19.4 16,5
Grimm 1506 13,6 15,3 18,3 15,7
Ladak 13,2 13.6 20,8 17.5 16,3
Harragansett 12,9 16,7 19,7 19.6 16,2
Williamsburg : 17,8 - _20,0 18,6 17,6 18,5

Means 14,9 15,6 18,7 19,5 17.1

e e e e e ——

Table 10, Production of seed pods in low and high seeding varieties and
strains of elfalfae as affected by the differential control of

lyeus bugs
 Season end - m
ceding sroups Jo dustine I, 3% _DDT, 5% DDT, 105  Means
1949 (1st yeaer plants) .
Low seeders (n“32) 3.9**‘ u’ol" 5.7 600 509
High seeders (n-32) X 3.0 6,1 6.3 .in%_
Means b1 b7 5.9 6.1 5
1950 (2nd year plants)
Low seeders 9.1 9.9 10.9 12,8 10,7
" High seeders D7 S04 0 11,1 13,30 11,1
lMeans iR 10,1 11,0 13.0 10,9

et
—

-#0ne prebud, one late bud, and two dloom applications, (Toxaphene used
in the bdloom in 1950}, ’
s#Average number of flowers per raceme,
¥3*Average number of pods per raceme,



Pable 11, Average number pods per receme in seven high seeding strains

of alfalfs as affected by the differential control of lygus

bugs
s S T
Season and
1949 (1st year plants) .
1 538 S 5.5 6ok 546
2 5.6 5.1 5.8 6.8 5.8
3 6,3 4,5 7.1 5.9 5.9
4 4,3 4,6 6.5 7.1 546
5 3.6 64 k.5 5.5 5.0
6 5.9 b2 5.7 7e? 5.8
7 5.2 k6 6,1 6.3 5.
Keans 5.1 bag 5.3 6.5 506
1950 (2nd year plants)
p] 9.4 9.9 14,1 15,2 12,2
2 13.3 8.3 10,5 11,3 10,9
3 9.0 15.7 11,3 12,0 12,0
L © 9,0 10,8 13.4 15.3 12,1
3 10,3 11,7 14,6 11,2 12,0
6 8.9 8.3 9.9 15,0 10,5
7 10,7 73 8.9 13,0 10,0
Means 10,0 10,2 11,8 13,2 11.3

S ——
- ——

et ———
———

*One prebud, one late bud, and two bloom applications,

in the bloom in 1950),
*®Aiverage number of pods per racene,

Rettm—"

e c—————

R
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(Toxaphene used
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Teble 12, Average number of pods per raceme in seven standard verieties

of alfalfa as affected by the differential control of lygus

bugs

1949 (1st year plants)

Ranger 4,7 2 4.3 6.4 4,9
Buffalo 4,0 4,0 5.1 6.2 4,8
Atlentic 3,2 4.0 4,9 6,7 b7
Grimm l’.6 50& 505 501 501
Ladak ‘ L,6 3.1 6,6 7.1 543
Nerragansett 3.0 b.5 5.9 547 4,7
Williamsburg 4.5 6. 5.3 5.7 5.4

Means 4,1 .5 5.4 6.1 5.0

1950 (2nd year plants)

Ranger 11,0 7.8 9.5 17,2 11,4
Buffalo 8.0 . 9.1 2.6 10,8 9.8
Atlantic 7.4 8.5 10,8 13,2 10,0
Grizm 9.9 b,9 13,1 13.6 11,1
Ladak 7.9 9.4 13.8 10,9 10.5
Narragansett 7.6 12,4 10,0 13.1 10,8
Williamshurg 10,0 11.3 9.1 12,0 10,6

Means 8.8 9.4 10,8 12,0 10,6

—
e

*One prebud, one late bud, and two bloom applications,

in the bloom in 1950).
*#Average number of pods per raceme,

(Toxaphene used
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Table 13 shows ‘that significant differences occurred in the percent-
age of flowers forming pods when comparing the high and low seeders for the
two seasons, These findings were also found to exist for seven high yleld-
ing iﬁproved strains and seven standard varieties, respectively, shown in
tebles 14 and 15, Again, little variation between varieties and strains

~ Qithin each season or between treatments is noted, There appears to be
merit, however, in provit'ling a better environment for growth and development,

This is likely best demonstrated by the relative percentage values for
these same alfalfa groups when comparing plant performance in plots not pro-
tectednwith the DDT 10 percent dusted plots, These date were not taken for
1949, However, the 1950 data alone presents some interesting‘ results, Por
example, data given in table 16 show the high seeders to Yield seeds per
pod in greater numbers thban the low seeding group when compered for each
treatment, Fu.rther‘. it is interesting %o note that a comparison of the

. flover and pod data of these same groups (previcusly shown in tables 7 and
10 respectively) are consistently in favor of the high seeders,
- Table 13, Percentage of flowers forming pods in low and high seeding
streins of alfalfas as affected by the differential control
of lygus bugs

Season and _Dusted®

seeding groups Fo dusting DT, 3% D7, 5% DT, 105 Means ,

1949 (1st year plants)

RhmmY g mp o ome w o

s Fe ey BT B3 B
1950 (2nd year plants) -

Low seeders 5644 60,5 60,3 67,9 61,2

*One prebud, one late bud, and two gloom stage applications, (Toxaphene
used in the bloom in 1950),
*#Percent of flowers forming pods,

11, Did not receive dusting trestment,
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Table 14, Comparative efficlency of seed setting in seven high seeding
' strains of alfalfa as affected by the differemntial control

of lygus bugs
= s e
Season and Dusted®
gtrains T
1949 (1st year plants)
1 by, 1ex 43,2 38,4 h2,6 42,0
2 bl by b3,2 33.5 ok bo,3
3 50.% 36,8 45,8 39.2 43,0
L 35.8 3642 46,7 39.6 39.5
5 32.% k8,1 374 3646 36.1
6 43,0 45.6 37.9 50,6 by, 2
7 36.8 ko,3 36,3 32,6 36,5
Means 40,9 41,9 38,0 50,2 40,2
1950 (2nd year plants)
1 54,3 53.2 76.2 64,7 62,1
2 7040 43,5 50,7 52,6 54,2
3 h?.l 89.7 6801 65.9 6?.7
L3 45,9 35.1 96,4 68,3 66.4
5 54,8 63,9 87.4 70.0 69,0
6 51.7 5809 ha. 1 6“.7 55 09
7 54,7 42,2 41,8 60,8 . 51,0
Means 54,7 ,53.'0 66,9 63.8 60,9

*0One prebud, one late bud, and two bloom applicatioms,

in the bloom in 1950),
s*Pgrcent of flowers forming pods,

(Toxaphene used
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Table 15. Percent of flowers forming pods in seven standard varieties
of alfalfa as affected by the control of lysgus bugs

Season and - Dust‘-* - ‘ o
varieties : o dusti DpT DT, 5% DPT,10% lleans

1949 (1st year plants : ‘
28,2 50,3 33.8

Ranger 39,1%* 27.8
Buffalo 38,0 34,1 49,0 48,0 42,3
Grimm 39.3 48,2 36,4 33.1 39.3
ladak 37.7 28,7 k0,9 47.9 38.8
Harragansett 26,0 L1 bi1,5 38,2 37.5
Williamsburg 0,1 50,7 33,8 M1 42,2
Heans 3505 33.0 375 1"'2.7 3805
1950 (2nd year plants) ,
Ranger 63.6 63,8 42,8 67.7 57.2
Buffalo 53.3 59.9 5545 58,4 56,8
Atlantic 58,3 55.6 62,8 68,0 61,2
Grimm 63.5 58,1 8546 74,3 70,4
Ladak 63.6 69,9 59.1 84,6 69,3
Narragensett 5849 .3 50,8 66,8 62,7
Williamsburg 26,2 56,5, 489 68,2
) Means 59,6 62,3 58,1 69,7 62,2

*One prebud, one late bud, and two bloom applications, (Toxaphene used
in bloom stage in 1950).
*»%Percentage of flowers forming pods,

Teble 16, Average number of seeds per pod in low and high seeﬁing strains
of alfalfa as affected by the control of lyzus bugs

onmme —

Season and - Dusted*
‘seeding groups No dusting DDT,3% DDT DDT,10% __ Means
1950%%
" Low seeders L o I¥* }'}.6 ' 606 60? 5.7
High secders 5 4 -‘*.6 608 608 509
Means 5.1 4.6 6.7 6,7 5.8

*One prebud, one late bud, and two bloom state applications, (Toxaphene
used in the bloom in 1950),

**These data vere not taken in 1949,

®%%¥Average number of seeds per pod,
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Date giving the number of seeds per pod for seven selected high seeding
strains are given in table 17, In accord with results as already shown in
the tests for the other groups, small differences occur among treatments in
the group. Also, differénces vhich continue to appear significant occur
between plots receiving no treatment and those receiving complete protection,
In fact, it appears that two groupe are formed instead of the four treatment
groups, To explain this more clearly, plots receiving "no dust® and "DDT
3 percent. dust? 4fo'rm one group while the DDT 5 percent and 10 percent form
the other, A rather sharp difference is noted in the mumber of seeds pei‘
pod between these two groups, which seems to suggest that 5 percent and 10
pecreent DT dusting treatm%nt both give adequate protection to the plants
provided the application timing is right,

Peble 17, Number of seeds per pod in seven high seeding strains of alfalfa
as affected by the control of lygus dbugs

Season and Dusted®

strains No dusting DDT, 3% 107 Means
1950%* (2nd year plants)

1 5.7%%* 5.k 8.3 7.6 6.8
2 5.9 3.8 742 6,6 5.9
3 6.1 4,2 6,0 8.7 6.3
L L L4L 8,2 6,6 5.9
5 5.4 k.5 6,6 7e2 5.9
6 5.6 5.6 6.8 6,0 6.3
4 5.2 4,3 6.7 6.5 5.8
Means 5.4 4,6 7.1 7.1 6.1

*One prebud, one late bud, and two bloom a.pplications (Toxaphene used
in bloom stage in 1950),

*¥Data not taken in 1949,

*s*Average number of seeds per pod,
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The same kind of data taken for the seven standard varieties, table
18, gave almost identical results, However, the one exception observed
was that the standard varietles again only equalled the mean of all the |
varieties studied, Whereas, the high seeding improved strains have shown
unusual performance which has exceeded, with few exceptions, both these
groups for all tests studied,

Plants with high séeding potentials seem to exhibit their ability to
set seed well under both favorable and unfavorable conditions, Furthermore,
those plants possessing that innate quality to set seed well under an un—-
favorsble environment will generally produce ¢onsiderable yield increases
when provided with e favorable environment,

Table 18, Average number of seeds per pod in seven standard varieties
of alfalfa as affected by the control of lyzus bugs

e

Season and Dusted* )

verieties No dusting DDPT,3% DDT,5% DDT,I10%  Means

1950** (2nd year plants)
Ranger 5o 3%k 4,6 6.8 8.8 6.4
Buffalo 5.4 5.1 748 6,7 6.3
Atlantic 5.2 309 6.“’ 5.7 503
Grimm Ll’oh’ u’ol 801 803 602
Ladak 4,2 3.0 7.1 b,7 4.8
Tarragansett 543 L,6 6,4 6.8 5.8
Williamsburg 6.0 4.7 5.5 603 5.6

Means 5.1 h‘.B 6.9 6-8 5.8

*One prebud, one late bud, and two bloom applications, (Toxaphene used
in bloom stage in 1950),

**Date not taken in 1949,

***pverage number of seeds per pod,
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Yeriability and Correlation

Variation is general and the causes are not always known, Without
statistical help differences observed hastily may often be misinterpreted.
The value of statistical analysis is therefore evident,

Tables 19, 20, and 21 show the correlation coefficient values (r)
for flowers X pods; flowers x seed yield; and pocis x #seed yield as caleu-
lated from data taken during the 1940 season for low and high seeding
strains of alfalfs, These came data were also collected for the 1950
gseason; in addition, the correlation coeff{icient values (») for seeds per
pod x seed yield as shown in table 22 were also calculated; It is difficuld
to explain the results obtained here, However, referring to table 19, it
may be stated that flowering in alfalfa provides no index as to the per-
cent of pods that will later be formed, Relationship of flowers forming
pods appears to be a little more eqns:{steut with high seeders although
their relationmship is not marked., The highly significant (r) value for
the low seeding group, DDT 10 percent dusted, cdnmletely upsets any con-
zruent relationship with the low seeders, All correlations prepared in
tables 19, 20, 21, and 22 are similer in that relatively little consistency
exists among any of the comparisoms, However, data given in table 20, com-
paring "flowers per raceme X seed yleld” show a very definite relationship
for high seeders in 1949 but not for 1950, But, low seeders show no impor-
tant relationship for either season,

In general, no relationship is apparent betveen pods per raceme x
seed yleld for either high or low ylelding groups during 1949 or 1950 as
shown in tsble 21, Seeds per pod data were taken only during 1950 as shown
in teble 22, These data taken for the high and low seeders, whenv associating
the seeds per pod x seed yield in 1950, do not provide a significant measure

of performance, .



Table 19, Correlation coefficient values (r) flowers per raceme x pods
per raceme for low and high seeding varieties and strains of
alfalfa as affected by the differential control of lygus bugs

Season and Dusted
seedin o 3 i; a 2
1949 (1st year plants)
low seeders (n-32) o424 : 2685 -,0161 «o,2237
High seeders (n-32) « 5488 %% ’1905 -4,1299 -, 0294
1950 (2nd year plants)
Low seeders -.0717 «2746 +1338 o504 7%
High seeders «3815% 14529 -,0256 -.0951
= =

*Indicates significant correlation at a probability of ,05 percent.
**Indicates significant correlation at a probability of ,01 percent.

Table 20, Correlation coefficlent values (r) flowers per raceme x seed
yield for low and high seeding varieties and strains of
alfalfa as affected by the differential control of lygus bugs

Season and o Dusted®
seeding groupg No dustings DDT, 3% DDT,5% bT,10%
1949 (1st year plants)
Lov seeders (n-32) 3428 ,0119 0776 -.1913
High seeders (n-32) 581 7%% 0 3730% -.0736 JL305%
1950 (2nd year plants) .
Low seeders -,0030 0084 .2803 »3810%
High seeders =-o0158 L360% « 1000 « 1509

*Indicates significant correlation at a probability of ,05 percent,
**Indicates significant correletion at e probability of ,01 percent,
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Pable 21, OCorrelation coefficient values (r) pods per raceme x seed

yield for low and high seeding varieties and strains of alfalfa

as affected by the differential control of lygus bugs

Season and Dusted
e ups No dustine DT, 3% DDT,.S5% DDT,10%
1949 (1st year plantis)
Low seeders - 2846 -,0061 -.038k -, 2925
High séeders 6191 .1638 »1020 .2843
1950
Low seeders 03327 2692 .1418 1248
High seeders JH56* JL768%% 0539 5%% 1008

—— —

*Indicates significant correletion at a probability of ,05 percent,
*sIndicates significant correlation at a probability of ,01 percent,

Table 22, Correlation coefficient values (r) seeds per pod x seed yield
for low and high seeding verieties and strains of alfalfe as
affected by the differentisl eontrol of lygus bugs

Season and Pusted

seeding groups No dusting DD ,3% DDT,5% DT, 10%
1950%
Lov seeders <2493 243L 0336 2928
High seeders ~ 1445 .1365 -.2621 .0137
mw B T e S e

*Date not teken in 1949,
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Correlation coefficient (r) between random variations in flowering
betveen the two seasons is 0,78 (63 df) (table 23), which is significant,
Thus flowering appears to be an inherent characteristic. In other words,
plants which set an abundance of‘fléwers the first year will also produce
in abundance the following year, provided conditions necessagﬁ'for seed
production are favorable,

Table 23 suggests that pod setting is also an inherited character-
istic, The correlation coefficient value (r) 0,3229 (63 df), a significant
value, explains that plants which set pods well the first year continued to
express this characteristic the second year under the existing conditions,

A similar correlation coefficient (r) for percent of flowers forming
pods (table 23) was found to be 0,2158 (63 df) which is not statistically
significant although this wvalue is approaching signifiecance,

"Table 23, Correlation coefficilent values (r) for flowers, pods, percent
flovers forming pods, seed yield betwesn the years 1949 and

1950 for low and high seeding strains of alfelfa as affected
by the differential control of lygus bugs

Percent flowers

Flovers Régg formine pods Seed yield
7885w+ .3229% .2158 .6519%+

*Indicates significant correlation at a probebility of ,01 percent,
*®*Indicates significant correlation at a probebility of ,05 percent,

The ultimate measure of a plant's value for seed production is the
seed yleld, Table 23 shows the correlation coefficient value (r) 0,6519
(63 4f) 1949 x 1950 to be highly significant., This significant correla-

tion supvorts the fact that seed productivity is a heritable character,
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, &3
m: innate response for high seed production receives additional support
as shovn by the high seeders in 1949 which were smong the high seoders in

1950 as well,

As indicated in this experiment, much veriability does exist. Iocal
factors afe highl.y variable and ﬂm;mticmq in eonditions are grui. .Singlo
factor effects appear, thérature, to provide a vali.d'ﬁhuia for interprlia-" o
tion, It bas been suggested by Carlson thats R

seoMlltiple~order interactions inwvolving three or more factors may
afford a better anewer to the problem of meed production, However,
more work must de done before the current lines of evidemce can be
mn{ appreciated and woven into an effective pattern, (unpublished
date < - '




CONCLUSIONS

The present study, based on experimental data teken during two
geasons at four levels of lygzus infestation, shows that verieties and
strains of alfalfa respond differently in their ability to produce seed,
Almost without exception, ylelds showed a steady inerease as the lygus
populations were reduced. The results thus confirm previous findings
bearing on this point, Highest yields were obtained in 1950 at 1&915
somevhat less than one bug per stroke of = standard insect net,

Strains which produced poorly ﬁth high levels of lygus bugs gave

en increase in yield vhen fully protected, However, some strains produced

'well with moderately heavy infestation which suggests that such material

might afford an excellent source of resistant varieties and stra;ins.

The data do not shm»; fully the potential value of gemetic characters
in alfelfa as related to seed production, Further studies are required
on this point as a basis of dDreeding work for the development of.lygas

resistance,



SUMMARY

1, An investigation during the summers 1949 and 1950 was designed
to obtain information concerning the effect of controlled levels of lygus
infestetions on varieties and strains of alfalfa for seed production,

2., Sixty-four alfalfa varieties and strains, several of which repre-
_sented the most recent developments in state and federal breeding programs
were used in the experimental study at South Logan,

3. Individusl varieties amnd strains, .low and high seedlng groups,
coven stenderd varieties and seven high seeding improved strains, were
studled and compéred at each of four lygzus levels, The following kinds of
data were analyzed: flowers per raceme, pods per raceme, percent of flowers
forming pods, seeds per pod, and seed yleld,

4, During 1949 the desired levels of lygus 1nfes£ation at 0, 1, 3,
and 6 to 7 bugs per sweep were approximately esteblished and maintained
naturally by varying the strengths end frequency of application of the in-
secticidal dusts, Although the lygus populations which existed during 1950
were lower then occurred in 1949, a population differential was established
which.pro:imated the trend of the previous season,

5. It was not possible to eliminate all dugs during the two seasons
on the fully protected plot, However, lygus was maintained at a2 low level
during both seasons, The average pcpulation was thus found to be 1,20 lygus
per stroke of the insect net during 1949 and 0,15 in 1950,

6, Almost without exception, all varieties showed steady increases
in seed yields as the zero level of lygus infestation was approached,

e ~Th.e varieties and strains responded differently in each lygus
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envirr;nment. Many of them gave poor yields when subjected %o high lygus
populations but produced well when adequate protection from infestation
vas provided, Others produced well in both the protected and unprotected
environnents, .

8, Becamse of the low lygus levels existing during 1950, high seed
Yields were anticipated, However, it was estimated that the serious
disease infestation which was prevelent over the entire pia.nting reduced
the expected yields by approximately one-half,

9. Selected high seeding stralns gave consist;ntly higher yields in
all tests wvhen compared with the seven standard varieties, Ranger,Buffalo,
Atlentic, Grimm, I..a;dak. Waragensett, and Williamsburg, which were equal to,
or slightly below the mean of the 64 varieties and strains,

10, Correlation coefficient values (r) for flowers per raceme X pods
per raceme, flowers per raceme X seed yield, pods per raceme x seed yield,
and seeds per pod X seed yield for low and high seeding strains of alfelfa
show relatively little consistency among any of the comparisons,

11, . Correlation coefficient values (r) for flowers, pods, and seed
yield 1949 x 1950 were significant, High performance the first Yyeaxr was
repeated the fol!.lowing year for that specific character,

12, Local factors are highly wvariable, Single factor effects are
probably of limited importance as a basis for an evaluation of seed pro-
duction ability. However, interrelated effects involving several factors
‘seen to provide a better interpretation,

13, Healthy alfalfa plants having high innate potentials for seed
production provided wi‘th an environment conducive to high yields are re—

quired for meximum production of seed,

+
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