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INTRODUCTION 

A few researches have been concerned with the structure 

and pollination of alfalfa flowers. Others have considered the 

biolog ical problems concerned in the pollination and fecundation 

of the flowers. In none of these studies, however, has an attempt 

been made to follow carefully the alfalfa flowers through various 

stage s of development. Nor has any effort been made to determine 

what effect the condition and duration of these stages may have 

upon the resulting seed crop. 

The work that follows is a study of the changes through 

which the alfa lfa flowers pass during the season while functioning 

as organs of seed production. Special effort has been made to 

study the condition and duration of the stages a s they a re related 

to the subse~uent seed crop. 

Stripping. 

Stripping is a term used by the seed grower to indicate 

that t he flowers, while in the process of seed formation, have 

fallen from the raceme before they have formed seed pods. The pods 

a lso, especially those containing immature or poorly developed 

seeds, are known to strip. The exact cause of stripping is at 

present unknmm. Many reasons have been suggested , but few, if 

any of them , are based upon experiment al data. 

It is obvious that the time and amount of' stripping may 

s eriously endanger the chances for a g ood seed crop. If it takes 

place ea rly in the season new flowers usually appear which may 

still produce a seed crop. If it occurs late in the season and 
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involves most of t he flowers , the seed crop for tha t season is 

likely to be a failure. Ordinarily, however, stripping is only 

partial and occurs to some extent with every crop of flovrers. As 

a rule it is the survivors of several crops of flowers which succeed 

in completing their function that produces t he final seed crop. 

Stripping of flowers and pods, and control over irregularity 

in flower development, present perhaps the most fUndamental problems 

in alfalfa seed production in the Uintah Basin. With the present 

limited knowledge of these phenomena it would seem there can be no 

way of telling, with any degree of certainty, whether or not a 

pa rticular raceme of flowers will later bear pods or if most of the 

floVIers are to wilt and fall off. 

In view of the importance of the matter to alfalfa seed 

growers, an investigation of this subject was undertaken on the 

Uintah Basin Alfalfa Seed Experiment Farm beg inning with the season 

of 1926. It became at once evident that the studies would have to 

be continued for many seasons before any strictly reliable and 

conclusive data could be obtained. The data here reported are for 

the season of 1926 and are in no way intended as final, in the first 

place, because they represent studies of but a single season and, 

in the second place, because this season, for the Uintah Basin at 

least, was somewhat abnormal and not ideal for the production of 

a l falfa seed. A report on the data at this time , however, is thought 

to be desirable because certain phases of the investigation have 

produced data that confirm the findings of previous investigators 

and show their work to be partly applicable to the Uintah Basin seed 

area . 
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EXPERThfll:NTAL l'TORK 

The first step in the investigation was to study the amount 

of stripping without inquiring much into the causes of it. Vlhen 

the commercial seed grower exrunines his crop and thinks of it in 

terms of probable yield he notes first the apparent number of racemes 

containing mature pods. He also notes carefully the relative number 

of individual pods on these racemes. It is obvious that both a 

large number of racemes bearing pods and a reasonably large number 

of pods on each raceme are essential to a good crop of seed. To 

study the first of t hese conditions the following experiment was 

carried out: 

The Percentage of racemes t hat bear pods containing mature seed. 

Eleven representative locations were chosen in six fields 

of the Uintah Basin seed area. At each of these locations a stake 

was set and in its vicinity 100 racemes of alfalfa flowers were 

labelled. Most of these flmvers were in full bloom at the time of 

labelling. They were not visited again until the field in which they 

were located were ready and about to be harvested. A count was then 

made of the number of these racemes on which were found pods contain­

ing mature seed. No distinction vms made between racemes bearing 

many and those bearing only a few pods. The identity of a consider­

able percentage of the blooms labelled was lost by having the strings 

with which they were marked blown away or whipped to pieces by the· 

wind. The lost racemes were left out of consideration in the final 

count . The data obtained is presented in Table I . 

An examination of this Table shows the highest percentage 

of racemes with pods is 98 . 5 and the lowest is 57 . 1. The average 

for the 906 racemes of which a record was obtained is 74.7 . per cent . 
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Ha~ all of the flowers, on all of the r ac emes bearing pods, developed 

an~ ea ch fo rmed a pod of mature seed t he seed crop would still be on 

t he average only a bout 75 per cent of that t heoretically poss ible. 

The experiment, while it does by no means indicate the true behavior 

of t he flowers, does show hovr the complete stripping of all the 

flowe rs from par t of the racemes may affec t the seed crop. 

This s·tudy appeared to indicate th at the percentage of fLowers 

stripping from the i ndividual raceme to be proportionally greater and 

more important, from the standpoint of the seed crop, than t he complete 

stripping from part of the racemes. 

Percentage s of flowers in individual racemes t hat form pods containing 

mature seed. 

To study this point the following experiment vras conducted: 

Ten representative locations were chosen on the plats of the 

Experimental Farm. Each location was marked with a stake and in the 

vicinity of each 10 racemes were labelled. The number of flowers in 

each raceme was also recorded. The ten locations were numbered from 

1 to 10 consecutively. The ten racemes at each location were also 

numbered. One hundred racemes containing a total of 1535 flowers were 

thus included in the experiment . For convenience in tabulating the data 

the racemes we re classified into 10 groups. All the racemes numbered 

1 constituted a group by themselves; all of those numbered 2 constituted 

a second group and so on to 10. In this way the members of each group 

represented each of t he 10 locations. 

Inasmuch as previous investig ators (1) had e mphasized the 

importance of tripping before seed could set freely, it was thought 

advisable to observe this point closely in this set of experiments. 

Furthe r to emphas ize the importance of t his poi nt it was thought 
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to be advantageous to do some artificial tripping of flowers. In 

order to provide for this phase of the exp eriment a special system was 

employed in selecting the 100 racemes described above. At each of the 

locations racemes number 1 and 2, 3 and 4 and so on to 10 were considered 

as pairs for comparison of natural development versus artificial 

tripping. Both me~bers of a pair were always located on the same 

secondary branch of the alfalfa plant . They were in about t he same 

stage of development at the beginning of the experiment and also had 

nearly the same number of flowers. In general they were exposed to 

the same environmental conditions during the course of the experiment. 

The racemes having the odd number of the pair were permitted to 

develop naturally as they would, whereas the even number of the pair 

was tripped artificially by inserting a pencil point between the 

standard petal and the keel. 

An examination was made of all the fliowers ever~ morning from 

the time of labelling, until they had either formed green pods or 

had fallen off. This covered a period of about 10 or 12 days . No 

further examination was made after t h is time until the field was ready 

for harvest . A count was then taken of the surviving pods. 

The flowers on the same raceme and on different racemes did not 

all develop uniformly or together. Those at the base of the racemes 

were usually the first to begin development, followed in a day or two 

by those above and nearer the top. Some of the flowers remained in the 

!
fUll-bloom stage for several days before wilting and forming pods. 

About 11 per cent of them made the transition from the late bud stage 

to that of wilting in less than 24 hours. The period of fUll bloom 

had been so short that the opportunity to trip them artificially had 

been lost during the interval between visits. 

The data obtained from t hese studies are summarized in Table II. 
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An examination of the data shows that on the average only 

25.6 per cent of the flowers on a raceme set pods under natural 

conditions of development. Of this number 59 per cent were lost by 

subsequent stripping. Of the flovrers artificially tripped 56.6 P' r 

cent set pods of which 62.6 per cent were lost through subsequent 

stripping. The data shows clearly that in this experiment artificial 

tri~ping i s at least t wice as effective in favoring the setting of 

pods as is natural development. However, subsequent stripping of pods 

goes on to about the same extent in both cases. 

Piper et al , ( 1) found a ratio between the number o:f :flovrers 

setting pods under na tural conditions of development and those where 

artificial tripping was used, to be very near the same as that :found 

by the writer. A comparison of data :follows : 

Table III 

Percentage of flowers bearing pods 

Percentage of 
flowers bearing pods Piper Write r 

Natural conditions--------------~~1~6~·~7~6----~~2~5~·~6~0~---

Arti:ficial tripping·----------~~~3~0~·~68~--~~5~6~·~6~0 __ __ 

Ratio of f lowers artificial l y 
tripped to :flowers natural l y 
developed·----------------------~~l--~t~o~l~.8~~~1~- ~t~o_2~.2~-

While t he ratios in the two experiments indicate a similar 

relat ionship between the t wo methods o:f development, the tot al number 

of pods set under both conditions was much greater in the writer 's 

·experiment. This mey be explained on the basis of the difference in 

natural adaptation for seed production of the areas in wh ich the 

experiments were conducted. The Uintah Basin being especially favorable. 

The affect of· the number of f lowers per raceme on the percentage 

o:f pods set. 

In the course o:f the investigat ion to obtain the data recorded 
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in Table II, there seemed to be some slight evidence to indicate 

that the number of pods set was influenced somewhat by the number of 

flowers in a raceme. The data from 95 racemes from plants in ll 

different loca tions, and containing 1502 flowers, have been classified 

to add information on this point and are sh~rn in Table IV. In the 

summary of the same table the percentage of pods set on racemes having 

flowers ranging in number from 5 t ,o 16 is compared with those having 

flowers r ang i ng in number from 17 to 27. A. similar comparison is made 

of r acemes having 5 to 11 flowers with those having from 21 to 27 

flowers . It is not to be understood that because t hese limits in range 

are used tha t racemes are not found that cont ain fewer than 5 flowers 

or more than 27 , as such is not t he case. The above limits happened 

to apply to the number of flowers in t he racemes used for this experi­

ment. 

The data in Table IV shows the racemes having flowers ranging 

in number from 17 to 27 to have set proportionally about 50 per cent 

more pods than those having fl owers ranging in number from 5 to 16. 

The relationship is very similar when those racemes having flowers 

ranging in number from 5 to 11 is compared with those with flowers 

ranging in number from 21 to 27. This comparison , however , when based 

on the averages does not tell the whole truth. It wi ll be noted that 

two racemes , one having 26 and t he other 27 flowers set 1 and 15 pods 

respectively. It is not likely that the number of flowers on the 

racemes could have determined t his result. 

The coefficient of correlation of the number of flowers per 

raceme X percent age of pods set was found to be - .321 which is slightly 

less t han 3 times t he probable error. The d a t a follows: 

Number of flowers 
:per r aceme X 

Percentage of 
pods set = -\-.321 :t: .126 



a. 
The r in this case is probably not significant in the light of its 

P. E., and will permit of drawing no definite conclusions. It may be 

that the results obtained are accidental. 

Table V contains data obtained from a study of 885 flowers 

made about 4 weeks after the study of t hose whose data are recorded 

in Table IV. The conditions in both oases were those of natural 

development and the point observed was the effect of the number of 

flowers per raceme on the percentage of pods set . In the second study 

it was found that the racemes having fewer flowers set a higher 

percentage of pods than did those having many. These results are 

similar to those found by Piper (1). A comparison of the data follows: 

Table VI 

Effect of the number of alfalfa flowers per raceme on the 

percentage of pods set. 

Writer's Pi;per's 

Number of flowers ;per raceme 5-16 17-27 2-16 17-26 

Average ;percentage of nods set 20 .1 15.3 37.8 

Artificial tripping versus natural development as influencing 

the eff~t_Qf_}he number of flowers per raceme on t h e percentage of 

~s set. 

To secure information on this point , the data secured from a 

study of 110 racemes having a total of 1832 flowers have been 

clas sified and recorded in Table V. Most of these data were obtained 

from the same racemes , as were studied in the experiment to learn of 

the ;p ercentage of flowers in individual racemes that form pods under 

conditions of a rtificial tripping versus natural development. The 

conditions of the experiment described for that investigation applies 

for t his one also . Of the 1832 flowers studied 885 were allowed to 
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develop naturally and 947 were tripped artificially . 

An examination of Table V shows that artificial tripping 

was a t least twice as effective in causing the setting of pods on 

racemes having from 5 to 16 flowers inclus ive and from 3 to 4 times 

as effective on r acemes having from 17 to 27 flowers. 

Dura tion of Flower Stages 

The second step in the investigation was to observe the length 

of the duration of the va rious stages in development of the alfalfa 

flowers nhile in the process of seed production. It ha s been generally 

supposed , at le a st by some alfalfa seed growers of the Uintah Basin, 

tha t the changes in development from stage t o stage sh ould follow in 

rather rapid succession if a good crop of seed should result . For 

the flowers to remai n in the fresh-looking , full-bloom stage for many 

days without showing a tendency to wilt, or for them to remain wilted 

unduly long a re generally consi de red a s conditions not favoring s eed 

production. These observat ions, among others not so ~lo sely c oncerned 

with the alfal fa f lower , have been generally a cc epted wi thout much 

expe rimental data. 

To check on and secure information on t h is poi nt another 

experi ment was conducted. Seven representative locations were chosen 

on the plats of t he experimental f arm. These were marked with a stake 

and in the vicinity of each, 10 racemes were labelled. The flowers 

in the racemes selected were all in the l at e bud stage, with the 

excep tion of a very f ew wh ich were fully expanded. Lat er development 

of the flowers was c.arefully studied by making da ily observations for 

a period of 10 or 12 days at t h e end of which time the flowers had 

either formed green or brown pods or had f allen away as a result of 

stripping. The study consisted of a determinat ion of the time 

intervals between and t he duration of t he following stages in flower 

deve lopment : 
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1. Late bud stage 

2. First of flowers i n full bloom 

3. One- half of flowers in full bloom 

4 . All of flowers in full bl oom 

5. Flowers wilted 

6. " beginning to f orm green pods 

7. Beginni ng of brov;n pod stage 

It is obvious that t he line of demarcati on betwe en t he stages 

would not be ab solut ely defi nite, but each day the racemes were 

recorded a s be i ng in the stage of development they most nearly rep­

resented. The time interval of 24 hours between each observation was 

also f ound t o be a little too long for absolute accuracy in recording 

the changes in flower development . I r regularity in development beca~e 

the most outstanding f eature observed in the study. The flowers on an 

alfalfa raceme do not develop simultaneously . Development begins 

fi rst with those at the lower end of the raceme and proceeds more or 

less gradua lly to those near the top. Even this progress is not regular 

s t o rate or length of t ime re quired. There was only one change in 

lower development that was observed to have any regularity , and tha t 

i s wh en all flowers a f ter having been tripped whi le in full bloom 

ould almost invari ab ly be found to have become wilted by t he following 

ay . This was found to be true with almost unfailing regularity whether 

he :flowers had been tripped naturall y or by artificial means, or 

t hey later formed pods or fell off through stripping. 

Table VII gives t he average number of days the racemes remained 

n each stage during the period of the observations. Table VIII 

epresents t he same data gr aphically . For the purpose of studying 

he relationship between t he duration of these stag es and t h e am ount 

f seed produced, the data has been cl as ified into groups based on the 

umber of pods formed by each r aceme . 
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An examination of the data thus :presented would indicate 

that the :progressive changes through the various stages should take 

:place with reasonable regularity, a s regards the length of time 

between the stages or the duration of them. Three stages, namely, 

all of the flowers i n full bloom, flowers wilted and flowers forming 

green :pods seem to be critical ones where regularity in transition 

appears to be very important. There is very little difference in the 

tota l length of the :period from the late bud stage to t he beginning 

of the brown-pod stage. There is, however, considerable difference 

in the duration of each of the 3 critical stages. I t will also be 

noted that the racemes bearing t he highest number of :pods rema ined 

i n the critical stages a fewer total number of days than d id those 

bearing only a few. With t he excepti on of the g roup bearing no :pods 

the tota l amount of time re~uired for the 3 stages increased inversely 

with the number of :pods set. It will also be noticed that the total 

amount of time re~uired for the critical stages is more uniformly and 

and evenly divided between the 3 stages in t he c ase of those bearing 

many :p ods. 

In the c ase of the racemes bearing fr om 11 to 17 :pods t he 

f lowers remained in the full - bloom stage 2 .6 days , 1.7 days in t he 

wi l ted stage and 41 days in the forming of green :pods. There appeared 

to be no :particular rush or delay at any stage of the d:evelo:pment. 

This relationship is carried on almost, but not ~uite so well in the 

ca se of those bearing from 3 to 6 and from 7 to 10 :pods . In the case 

of those bearing from 0 to 1 or 2 :pods t his relationship does not 

occur at all. Development was apparently hal ted unduly long in the 

wilted stage , in t he ca se of t hose bearing no :pods and in t he full ­

bloom stage , in t he case of those bearing only 1- 2 :pods. This study 

tends t o confirm t he g eneral opinion of growers mentioned in the 

introductory :paragr aph of the second :part of the investigation. 
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SUl.ll.~RY 

1. Th is paper presents the first known re port of a study of the 

seasonal history of alfalfa flowers a s r el a ted to seed production. 

2. The data are for the season of 1926. It is the intention to 

continue t he study unti l definite conclusions may be drawn upon t he 

question involved. 

3 . Some stripping of alfalfa fl owers is of comm on occurence. The 

pods a re also kno\vn to atrip . 

/ 

4. From a study of 906 racemes only 74.7 per cent were found contain 

pods of mature seed at harvest time . 

5 . The percent age of flowers stripp i ng f rom t he individual racemes 

i s prop or tionally greater and of more conse quence from the standpoint 

of the se ed crop than is the complete stripping of all the flowers 

from part of t he racemes . 

6 . Artificial tripping caused 56.6 per cent of the flowers to set 

pods a s a gainst 25 . 6 per cent in t he case of natural or no tripping . 

Subsequent strippi ng of the pods occurred to the extent of 62 . 6 per 

cent and 59 per cent respectively. 

7. Racemes with flowers ranging in number from 17-27 set proportionally 

about 50 per cent more pods than did those having f lowers ranging in 

number from 5 to 16 when allowed to develop naturally. \Vhen the 

experiment was repeated l ater in the season and under similar 

conditions t he result s were opposite. 

8 . As compared with natural development artific i al tripping was found 

to be at least 2 times as effective i n causing t he setting of pods 
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on racemes having from 5 to 16 fl owers and fr om 3 t o 4 times as 

effective in the case of those having from 17 to 27 flowers . 

9. I t seems that the progressive changes in fl ower development, wh ile 

in the process of seed formation , should take pl ace with some 

regularity , as regards the length of time between or the duration 

of each stage . 

10. There are 3 stages which seem to be critical ones in the 

development of the flowers wh i le forming seed. They are : (1) the 

ful l bloom stage, (2) the stage in which the fl ower petals are 

wilted , (3) when the green pods are forming . 

11. The rac emes bearing many pods required a fewe r total number of 

days for development in the 3 critical stages than did those bearing 

only a few pods. This t ime period was also more equally divided 

between the 3 stages . I t seems that either undue haste or de lay 

of development in any one of t he critical periods will re-act 

unfavorably on seed format ion. 
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Table I 

Percentage of Racemes that bear Pods Containing 

Mature Seed 

Location.:No . of racemes Racemes with : Racemes with 
No . labelled :pods :flowers stripped: 

No :Per cent No. :Per cent 

1 100 84 87.5 12 1 2 .5 

2 100 40 75 .4 13 24.5 

3 100 74 82.2 16 17 . 7 

4 100 44 70 . 9 18 29 .1 

5 100 70 98.5 1 1 . 5 

6 100 65 75.5 21 24 . 5 

7 100 64 74.5 22 25.5 

8 100 71 77.1 21 22 . 9 

9 100 52 57.1 39 42.9 

10 100 57 68 .0 27 32.0 

11 100 56 58 . 9 39 41 .1 

:677 74.7 :229 25 . 3 
Total Av. Total Av. 

Note: 

Racemes 
lost 

4 

47 

10 

38 

29 

14 

14 

8 

9 

16 

5 

194 
Total 

The :percentage of racemes with pods and with fiov·1ers stripped 

is based on t he original 100 racemes l abelled minus the number 

lost. 



Percentages of flowers in inli ivi d.1W.l r a cemes tha t 
formed pods contai ning mature seeds . 

( lfatur?, d. evelo p"~ent vs Rrtificial trip_J ing . ) 

Table II 

Natural develop­
ment or artificial 
tripping 

Total number of 
fl 0wers 

Total No. flowers 
tripiled 

Total max1mum 
number pods formed 
Total number pods 
remaining at end of 
season 
Total number 
flowers stripped 
Total number 
pods stripped 

46 

190 

78 

550 

112 

Natural Artificial 

740 . 795 
Per cent :Number:Per cent 

6.2 707 88.9 

25.6 450 56 . 6 

41.0 168 

345 43.3 

58.9 282 62 . 6 



Table IV 

Effect of the number of alfalfa flowers per raceme on t he percentage 

of pod.s set 

(Natural conditi ons of development) 
v. 

Number of Number Number Number Number of Percentage of 
flowers per of of of Pod.s per flo11ers 
r aceme racemes flov;ers Pod.s raceme settin~ ;EOd.s 

5 2 10 2 1 . 0 20 . 0 
6 1 6 0 o.o oo .o 
7 2 14 3 1. 5 21.4 
8 2 16 1 0 . 5 6. 2 
9 2 18 7 3.5 38 . 9 
10 9 90 7 0 . 6 7. 7 
11 3 33 4 1. 3 12 . 1 
12 4 48 6 1. 5 12 . 5 
13 6 78 12 2. 0 15 . 3 
14 10 140 18 1. 8 12 . 8 
15 5 75 19 3.6 25.1 
16 7 112 19 2.8 16. 9 
17 7 119 23 3 . 2 19 . 3 
18 7 126 42 6. 0 33 . 3 
19 4 76 10 2 . 5 13 . 1 
20 3 60 28 9 . 3 46 . 6 
21 7 147 37 5.2 25.1 
22 4 88 20 5. 0 22 . 7 
23 3 69 10 3. 3 14 . 4 
24 1 24 3 3 . 0 12. 4 
25 4 100 26 6.5 26.0 
26 1 26 1 1 . 0 3 . 8 
27 _1_ 27 _E_ 15. 0 55 . 5 

95 1502 313 3. 4 20 . 0 

Tot a l Total Total Average Average 

Summary of Table m ff 
Percentage of Pod.s Set 

Min~mum Max~mum Average 
Racemes wit~ number of 
flowers ranging from 
5 to 1 6 inclusive o.o 38.9 15. 7 

Racemes with number of 
flowers r anging from 
17 to 27 inclus ive 3.8 55.5 24 . 7 

Same with flowers 
5._to 11 inclusive o.o 39 . 8 15.1 
Same v; i t h f1 owers 
21 to 27 inclusive 3 . 8 55 . 5 22 . 8 



Table V 
Influence of artificia+ tripping vs natural development on 

the number of al fal fa flov1 ers per r aceme and on the percentage of 
pods set. 

Average Percent age 
Numbe r of :Number :Number :Number :number of :of flovrers: 
flowers per: of : of : of :pods per :setting 

r aceme :Racemes :Flowers: Pods : raceme : pods 

Number of 
flowers 
tri:qed 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Totals 

:Nat:Art:Nat:Art:Na t:Art: Nat : Art: Nat: Art : 
1 0 5 0 0 0 o.o o.o o.o o.o: 
0 1 0 6 0 1 o.o 1.0 o.o 16.6: 
1 1 .. 7 7 : 1 1 1.0 1 . 0 14.2 14.2: 
1 1 8 8 : 5 5 5. 0 5.0 62 . 5 62 . 5: 
1 1 9 9 = o 1 o.o 1.0 o .o rrl.l: 
1 1 10 10: 2 8 2.0 8 .o 2o.o .o .o: 
2 3 22 33: 2 16 1.0 5.3 9.0 48 .4: 
5 1 60 12: 16 10 3 . 2 10.0: 26 . 6 83 . 3: 
5 4 65 52: 15 31 3 . 0 7.7 : 23 .0 59.9: 
4 7 56 98: 15 50 3.7 7.1 : 26.7 51.0: 
4 1 60 15: 15 3 3.7 3.0 : 25 .0 20 .0: 
5 4 80 64: 28 31 5.6 7 . 5 : 35. 0 48.4: 
3 5 51 85: 2 58 0.6 11.6: 3.9 68 . 2: 
3 1 : 54 18: 24 12 8 .0 12.0: 44.4 66.6: 
8 4 :152 76: 38 48 4.7 12.0: 25.0 53.1: 
2 3 40 60: 2 32 1.1 10.5: 5.0 53.3: 
4 3 84 63: 15 37 3 . 7 12.3: 17.8 58 .7: 
0 4 0 88: 0 41 o .o 10.2: o.o 46. 6: 
2 4 46 92: 16 43 s.o 10.7: 34.7 46.7: 
0 2 0 48: 0 21 o.o 10, J : o.o 43 .7: 
2 2 50 50: 13 24 6.5 12.0: 26 . 0 48.0: 
1 1 26 26: 3 18 3.0 18.0: 11.5 69.2: 
0 1 0 27: 0 19 o.o 27.0: o.o 71.1: 

Nat : rt 
0 0 
0 1 
0 1 
6 8 
1 4 
0 9 
0 27 
7 10 
8 51 
6 89 
4 12 
4 49 
1 77 
2 15 
5 75 
0 55 
1 58 
0 80 
2 84 
0 43 
2 45 
0 22 
0 27 

:55 55 : 885 947:212 510: 3.7 9.2: 24.1 50 .9: 49 842 
(average) (average ) 55% 88.9% 

Summary of Table fl; ~ 

Nat . Art . Nat . Art. Nat . :rt. 
Racemes with number of 
flowers ra~i~ from 

5 to 16 o.o o.o 62 . 5 83.3 20.1 41.2 

17 to 27 o.o :43.7 44.4 71.1 15.3 56.8 

5 to 11 o.o : o.o 62 . 5 62 . 5 15.1 33.2 

21 to 27 o.o :43.7 34 . 7 71.1 12 . 8 54.8 



Table VII 

Duration of st ages in the development of alfalfa ft owers 

while in the proc.ess of seed production. 

St ages in flower Number of ~ods formed by racemes 
development 0 

Numb~r 
1- : 3- 6 : 7-10 11-17 

of days in each stage 

1. Late bud 1.3 1.9 1 . 6 2.1 1.4 

2. First of flowers 
in full bloom 1. 7 1.0 1.2 1.1 . s 
3. One half of f lowers 

in full bloom .7 1.3 1.0 1.0 2.0 

4. All of flowers in 
full bloom 2.3 5.0 3.2 3.3 2. 6 

5 . Flowers wilted 4.3 2.4 2.1 1.6 1.7 

6. Flowers forming 
green pods 0 .5 1.0 1.6 2.1 

7 . Beg inn i ng of 
brown pod stage Period ended a s soon as t his stage 

was reached 

Tot a l number days 10.3 13.4 10.1 10.7 10;6 
Total 

No . records 3 16 25 18 6 : 68 
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Ta6fe VIII 

Thesis -Problem Data 

A Study of the Seasonal History 
of Alfalfa Blooms as Related to 
Seed Production. (Season 1926) 

Division II. "To determine as nearly as possible the duration of the various stages in 
the development of the Alfalfa flower toward the production of seed. 

I ~ Consecutive After Labeling 
Date of Labeling 1 2 3 4 5 6 7 8 9 10 

Late Bud Stage ;11 ·1 
First of Flowers c in Full Bloom 1-,~ 
One- half of Flowers I L l-+---h 
in Full Bloom 
Flowers all in 

. f Full Bloom 

Flowers Withering I 11-~--Beginning to l!'orm I . Green Pods 

Flowers Stripping 
Green or Browa 
Pod Stage 

}1 o />vcls f>., R. 

rca e e.-yn e:... 

ll -~ 

.. 

I 
l.-.-

o pods 
1-J.. 

3- t. 
1-10 ,, 
1/-11 ,, 

~ 
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