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I. 

INTRODUOTION. 

~hef quest1on ' ·of oolor in redolover seed is a 

matter "to 'whioh praot10,al farmers have oomo to attaoh some 

importanoe as an indication of therelat1ve value of 

Howeve~ " all do not hold the same 

op1nion1l?- rag~d ~o this. Many farmers believe that a 

samp'l.e 'of' olover seed whioh has a great deal of purple cOlor, 

is better ' than a sample wh~oh oontains more yellow. 

On t ,he other 'hand t here are men eQ1lally observing· and 

tlloUghtful.., who maintain tha,t the -sample with the highest 

peroent' of yellow seed is ~he moat viable and valuable. 

So far as vIe are aware no accurate and c~nolusive 

work haa ever been oarried ,on in an attempt ' to determine the 

oomparative value Of clover seed of different colors. 

Believ~1ng' that aome definite knowledge on this sUbjeot 

might be o,f . valUe th:Ls Vlork " is Undertaken in an attena>t 
.. 

t 'odetem:1ng if pO'B,s·~,ble 'whether there is any, real basis 

for one '91' the othatt., of these varying" opinions, ' and ,if 

so., 'what SOUle Of the oauses for \ these differenoes may ' be. ' 

If ·seed of one oolp1': are more· .. valuable than those 

of atlo·ther 1 t must · ·be beo8.uee Of one or· mor,a different 

physiOa-l oharaoteJJiat '10s .• Some "0'1: -' theQe , qua11 ties 





~h1oh ar,O');>OBSesBed 1nvary1ng ,Ae~ee. mf;t.Ytbe dUe to .in­

herentpoweX' whioh the seeds 'p08;,s 'e08, -'while others will 

'no' doubt be due to d:1ffel"entenvi'l'onmenta'l "oond1ti.ons 

under ',wh1ol1 the Plantfrz,ew andt~e , Beed was produoed. 

It ~ay :b,e' that- plants g.rown'Ul1:~e~ ~he mo,at ideal , ~ondi tiona ' 

fol'. seed, produotj..~n 8S the plan-t" food Supply f ', texture of J the 

' so'11, "tstn'P:erature. ~a1ritaa.l '" eto:. i produce seeds which 

oontain .. '.Q ,greater perce,nt of purple oOlor. It is the 

0p1n1on ..of 'Dean Davenport} 'Professor Of ' ~'hremmatol()gy, 
- ' , - -

in ~he 'University 9f IllinOis, t 'h£\t it is altogether possible 

that ths 'oolormay be varied br ,tl}ese influenoes. If 

thi s ' w~ret:rue we might ex))e'ot ,that ,those whioh were pro--

dl. oed undel' , the, most id~al oonni tions ~ a.nd whioh therefore" 

- contain the greatest peroetn Of purple seed, would oontain 

seed whioh were possibly larger arid ·more perfeotly formed 

than those produced under more adverse oonditions. We 

might also expeot ',that those seeds would germinate most . 
v,1gorously. Shouid. oolor be influenoed by- the matu:r1ty 

of the ,plant we might ' expeot ·to find ,a d1fferenoe in the 

Pl'ot,e1ncontent and , in tl1e speo1f10 gravit .. still 

other influenoes. GUoh :for example as the age of' the seed 

Some of' these , 

d.1f:f:'erelloes and others not considered,may owe tlleir 

exiBt~:noe to inherent powers vlllioh the seed, of the different 





oolors 'P9s,se,88. The imperviousness ot the se'ed ooa t 

might Qome under this olass. 

Inmak1ng t~Be studies ,an att~mpt has been 

, made, oare~lly to oompare pu:r:-ple and yellow seed for 
, " 

pOBsiple dif~erenoes. 'In do1ngthis the following 

comparisons ,have been made. 

1. A comparison of the. viaq11ity aa indioated by 

the total g,ermination., 

2. A 'comparison of the viability as indicated by 

the rapidity of germination • . 

3. Aoompar1son of the, imperv1ousnessof the seed 

" coat.- Comparison ,Of the percent of the so-called 

tthardttaeed. 

4. A oomparison of the protein 90ntent. 

5.A oomparison of the peroent of purple and of 

yellow seeds found in samPles of clover grown on 

Boils differing in ,fertility. 

6. A comparison of the weight. 

4. 





1. A oOlIll>arit)0n ' of. the total germination . of purplo and 

yellow red clover seed. 

Fife hundre4 ·pur~~e and five hundred yellow seed 

. were separated by hand from eaoh" of' fifteen samplos. 

Only those seed whic~ were .of 'Q deep purple or a bright 

yellO\' 00101'we1'e ,u~ed, an~. all were of good appearanoe 

• Inorder to seOUl'e per-

fectly uniform and equal eondi t .+ons for germination the 

.seeds were plaoed on 'lott1ngppap~r ~n plates of sand 

. whic~ .had been thoroughly saturated with water. 20b 

, seeds were. plaoed ·on each Platet~. 1.00 purple 'and 100 

yellOW.-, and c9~nared\ wi th t~e seoond plate which was 

1ri'Vertad to pr.event 'too rapid evaporation • . 
" . . 

The ffratset (Set I) Qf 5000 ( ~ geeds was germinated' 
• J 

i ·n a seed' t ester in vvh10h a uniform ter.lpe1'aturo of 90 

degrees 'F .·was maintained. 8e*8 II and III of' 5000 

. seeds each were g,e~1nat.ed. in 8. temperature wh~ch was not 

uniform but which varie"Bfl'om' '5 degrees F. to 90 degrees 

F •. 





Da.te 
R<>tw• 

1 

2 

3 

4 

5 

e 

7 

8 

a 

10 

Illustrating - the arrang.ement of the 'seed on the blotters and 

the method of recording the data. 

set II, Sample I, Plate 3. 

18, 20, 22, 24, 26, 28, Total 18 , 20,,- 22, 24, 26, 28, Total 
No. 'P. NO.Y. 

10 9- 0 0 0 0 9- 10 & 0 1 ° 0 10 

10 8 1 2 0 0 10 10 8 1 0 0 1 10 

10 e 2 a 0 0 10 10 5 3 1 0 0 & 

10 7 2 1 0 0 10 10 8 2 1 0 0 9-

10 5 :5 0 0 1 10 10 8 1 1 0 0 10 

10 7 '0 1 0 0 8 10 8 0 2 - 0 0 10 

10 7 2 0 0 0 9 10 8 I 1 1 1 10 

10 8 sa 1 0 0 9, 10 4 3 2 0 0 9-

10 5- 2 1 0 0 8 .1Q 5 () 1 1 . S 9-

10 8 1 1 0 0 10 10 8 1 1 0 0 10 
ger·9'!:fo ger. ~ 
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TABLE 1. 

Set. 1. 

GERMINATION TEST. 

Sample Plate Peroent '!eroent sam:p~e Plate Percent Peroent 

I 

III 

V 

purple yellow 

I 2 10 
II 34 34 

III 68 51 !I 
IV 7 8 
V 47 33 -

Tota l 158 136 

I 38 22 
' II 58 63 
III 60 46 IV 
IV 70 80 

V 60 62 -
Total 286 2'3 

I 74 77 
II 73 71 

III 88 78 VI 
IV 73 80 
V ~ 81 

Total 3·96 389 

Surmnary. 

Tota l number seeds tested 

Number ~eedB germinated 

Peroent g,ermina ted 

7 . 

Purple 
2500 

1344 

53.76 

purple yello\'{, 

I 75 60 
II 45 '33 

III 76 72 
IV 60 41 
V 70 67 

326 27·9 

I 61 53 
II 22 27 

III 40 47 
IV 21 28 
V 35 40 -

17·9' 185 

Samples (}:rand tQ·t a1a. 
I 158 

II 326 
III 286 
IV 179 
V 395 

1344 

.Ye1low 
2500 

1262 

50.48 

136 
27·9' 
273 
185 
38·9 

1262 

Total 
5000 

2606 

58.12 





TABLE II. 

Set -II. 

GERMINATION TEST. 

Sample Plate Peroent Peroent 
purple yellow 

I ·96 ·95 
II ·93 ·97 

I III ·98 96 
IV ·97 ·98 
V ·95 93 -

Total 47·9 479· 

I -·95 ·92 
II ·90 90 

III III 83 91 
IV 86 86 

V 87 83 - -
Total 441 452 

I ·98 ·93 
II ·98 ·96 

V III ·9·9' .97 
IV ·96 ' 95 

V ·92 ·97 - -
Total 483 478 

No of seed tested 
No~ of . seeds g·ermina ted 
Percent of seed g·erm1nated 

8. 

Sample Plate 

I 
II 

II III 
IV 

V 

I 
II 

IV III 
IV 

V 

Samples 

VI 

Purple 
2500 
22·97 
91.88 

I 
II 

III 
IV 

V 

YeIbw 
2500 
2300 
92.00 

Peroent Percent 
purple yellow 

·93 92 
98 93 
·98 94 
·92 95 
-95 ·93 

476 467 

82 82 
81 8-9 
.88 78 
82 87 
85 87 -

418 424 

Grand~totals. -
478 
476 
441 
418 
483 

2297 

Total 
5000 
4597 
91.9'4 

47·9. 
467 
452 
424 
478 -

2300 





~ABLE III. 

Set ~II. 

GRRMINATION TEST. 

Samplw Plate 
I 

Percent ·Peroent Sample Plate Peroent Percent. 
Jtt.t"rple yellow pur:Ple yellow 

, ( 

I 8·9 96 I 92 97 
II 96 9·3 II 93 96 

I III ·93 ( ·98 II III 96 97 
IV 94 ·97 IV 96 ·93 

V- 99· e .3 V 90 95 -
Total 4'10 472 467 478 

I 87 ,94 I 94 -96 
II ·94 90 II 97 ·95 

III III 85 90 IV III ·94 -98 
IV ·93. 90 IV ·95 97 

V 95 90 V 96 93 -
Total 454 454 476 47·9 

Samples Grand totals 
I 92 ·92 I 470 472 

II 8& 92 II 467 478 
V III 93 95 VI III 454 454 

'IV ·91 ·95 IV 476 47·9 
V 94 ·90 V 459 464 - - -

Total 459· 464- 2328 2374 

Purple YelloW' Total 
Number of' · seed tested '250'0 2500 5000 
Number -of seeds germinated 23?6 2347 4673 
'Peroent 'of' seeds g·ermil1atad 93.04 93.88 93.47 

9. 





TABLE IV .. 

SUMMARY. 

Test -of 15000 seeds. 

I • 
Set Seeds Seeds Seeds Seeds Percent Peroent Percent 

used . germ. germ •. germ • . germ. germ. germ. 
Total Pur- Yel- Total Pur:Ple Yellow 

pIe low 

I 5000 2606 1344 1262 

II 5000 459? 2297 2300 

III 5000 467323~6 2347 

Tot~l 15000 11876 5967 5909 

52.12 53.76 

91.·94 · ·91.88 

93.27 ·93.04 

7·9.11 7·9.56 

50.48 

92.00 

·93.88 

78.78 

From this teat we must conolude that, co~ 

paring purple and yellow red olover Beed there is no 

differenoe in the viability so far as total germination can 

indioate. In oomparing the total peroent terminat10n 

Of 2500 purple Beed with a like number of yellow seed e 

find a differenoe of less than one peroent. 

10. 





A COMPARISON OF THE RELATION BETWEEN THE PEROENT OF 

PURPLE SEED PRESENT AND THE TOTAL GERMINATION. 

One hundred and twentyd1fferent samples of 

clover seed in whioh -the peroent of purple and yellow seed 

present was known, ' w'el'e tested for g·err!lination. In 

making this tvst 200 seeds were placed on blotting paper 

on :plates of wet sand1 as in the preoeo.1ng teat, and 

oovered with a seoond plate- whtoh was inverted. 

If pt~le seed are more viable than yellow, or the 

reverse, there should be some oorrelation betwoen the total 

peroent g·erm1nat1on and the poroent of seed of the . d1f':ferent 

. col.ors \tv-hioh the sample '~ontaina; • . In the following 

tabl~ )1':('11 be found 'the Oa.tn:ParisQn of' the twentY,' samples 

giving the h1gh~st :pe:;t'oent gerdtbria~~.n and the twenty 

giving· the lOW$at ' peroent g·erm1hat1on ,as :regards the peroent 
. • • r 

,Of purple s'eed: .tound in eaoh. 

The plates in the germi nating room. 
11. 





t 

A COMPARISON OF THE, PERaElt~ PUlIPLE SEED IN THETWEJITY 

SAMPLES GIVING THE HIGHEST ,GERMINATIOH AND THE TVTENTY 

GIVING, THE LOWEST GERYINA~IOH. 

TABLE V • • 
! 

Twenty samples giving highest ' !rwenty samples giving lowest 
peroent germination. peroent gerr.aina tion. 

Sample ~eroent Pej~oent . S81II!)1e Peroent Percent 
No. germ1- . pUI1>1e No. ge:rm1- purple 

nation seeds , nation seeas 

:& HO 49- 6 66 24 

3 86 39 13 62 49 

& 87 -43 14· 67 34 

8 88 40 16 63 38 

9· 89 41 18 28 AO 

10 89 35 28 62 47 

25 88 42 · 14 58 42 

33 SO 41. 38 61 59 

50 87 32 39, Ba 32 

53 ·as· BO 43 53 52 

56 88 37 48 64 61 

6l 88 48 55 66 . 53 

.64 88 48 57 62 58 

74 .88 4& BO 62 44 

77 86 38 62 53 44 98 87 35 7·9 57 57 104 ·9·6 38 .84 79 57 1.07 91 53 88 57 45 108 ~ 53 .se 66 41 -----88.9 43.2 -60.5 51.0 

12 .. 





From this it w~ll be seen ' \~ hat there is a:pp~ 

ently "no oorrelation betW'eell the" peroent of purple 

Beed in a sample and< it~ value aa indioated by ·the total 

. germination. In faot it appear tlMt the BaDl:ples whfch 

give the l.olVeat tQtal "germination contain a greater peroent 

of purple seed t ·han those with the highest g·erminat1on •. 

~h1a may be aoootUlted far however" by the faot that those 

samples with'the greatest amount of purple seed oontain 

the greatest pe~oent Of' B~'7oall~d "hard" seed., a.B f~ 

shown in Table t page , ·These seed oannot be 

plaoed in the 8~e class as those-whih do not havo the 

power ot.· germina.tion no ' ma'tter vvhat · the o ontl 1 tion- "ead 

seed t - for .. they" a:re vi,able, and g1veavigorous germination 

when the :ri~h~ oond1 tiona a1"'e. g.! ven, 'as shown in Table 

"page 





2. A oomparis~n of · the rapidity Of germination of 

purple and red clover. 

In making the test fo!' total germination with 

the 16000 seed1n Sets I, II and III the number of seed­

which germinated was reoorded every second day, in order 

to compare the seed of the different oOlora as regards the 

time required for ' germination. The nUlnber which 

germinated eaoh second day is , shown in the following table. 

14. 





TABLE VI. 

A Oomparison of the Time Required for Purple 

and .YellOw seeds to Germinate. 
set I. 

Tota1 
Number Number NUmber Number Number Number 
germi- germi- germ1- germi- germi- germinated 
nated nated nated nated nate4 in 10 days 
2nd 4th 6th ' 8th loth Total 

. day day day day day 

Sallr-ple 1. 
Purple 2 128 17 11 0 158 
Yellow 3 114 15 3 1 136 

Sample 11. 
Purple 34 240 26 22 4 326 
YellOW 33 189 24 22 2 279-

Sample Ill. 
'Purple 51 210 ·19 6 0 286 
Yellow 72 17·9 17 17 2 273 

Srunple 1V. 
Purple 101 59 13 · 2 0 17·9 
Yellow 118 54 13 2 0 185 

S~un:ple Y. 
Purple 9·3 235 29 34 4 3·95 
Yellow 147 1·9-2 33 15 2 389-

I • 

Total 
Purp~e 286 872 104 75 8 1344 
Yellow 371 723 102 59 7 1262 

15. 





TABLE Vll.' ' 

A .Comparison of the Time Required for Purple 

and Yellow seeds to GeIlRinate. 

Set II. 

Number Number Number Number Numbor Total 
germi- germi- gcrmi- germ1- gerrJi- number 
nated nated nated nated nated germi-
2nd 4th 6th 8th loth nated 
day day day day day in 10 

days 
Total 

Sample 1. 
Purple 335 28 0 0 0 47-9 Yello\7 351 26 3 2 2 47-9 

Sanrp le 11. 
,Purple 440 32 4 0 0 476 Yellow 484 73 7 2 1 467 

S'1l1lple Ill. 
iPurple 20·9' 182 46 0 4 441 Yellow' 183 205 5·9 3 a 452 

Sample IV. 
Purple 228 154 2·9 1 8 418 Yellow 214 182 27 4 7 424 

Sample v. 
Purple 23 341 113 2 4 483 ' Yellow 26 331 110 7 4 478 

Total 
Purple 1349, 739- 1-92 3 14 2297 Yellow 1243 827 1-96 18 16 2300 

16. 
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set 1. 
Purple 
Yellow 

Set 11 • 
. Purple 
'Yellow 

Set 111. 
lPurp1e 
Yellow 

Total 
iPurp1e 
Yellow 

TABLE I.X. 

A Comparison of the time required for Purple and 

Yellow Seeds to Germinate. 

SUMMARY. 

Number Number Number Number Number Total 
germi- germi- lferm1- germi- g·ermi- number 
nated nated nated nated nated germi-

in 10 days 
2nd 4th 6th 8th loth Total 
day day day day day 

285 872 104 75 8 1344 
371 721 102 59 7 1262 

1347 719- 192 3 14 22-98 
1233 82'7 198 18 16 230{) 

1·911 29·5 83 33 4r 2328 
1876 333 89 31 14 2347 

3543 1·9006 37·9 III 16 5967 
3480 1883 387 108 37 590·9-

Rapidity of germination oompared in percent •• 

,Purple 
Yellow 

47.2 25.4 
46.4 25.1 

5.05 1.04 
5.16 1.04 

18. 

.2 

.5 
7·9.56 
78.788 





It will be Been that . the rapidity of germination 

was ef:fec.ted ·t _o anoticeable extent by ·the t~mperature main­

tained. In set I in whioh a uniform temperature of 

95 degrelYs F. was ms'int$ined the yellow seed germinated · 

much more rapid~y than the J)'U.rple f during the first two 

days,iko by the end of the seoond two days they were about 

equal. In Sets II and III where the temperature 

was no't uniform ,but varie4 from 70 degrees F. to 85 

detresB F. the purple germinated most ra~idly, sO there was 

not such a decided diff erence 8.8 was found in Set ·I. 
high 

Theex~rememy temperature under .whioh Set I was germi-

nated seems however, to have injured a good many of the 

Beed as only about fifty peroent of ,them g·erminated, as 

compared With over 'nlne~y' per C).ent in sets II and III. 

Taking this faot into consideration, we should no doubt 

give Set··s II and III the greater oredenoe. Taking all 

three se:bs of seed into oonsideration th,e rapid1 ty of 

germination 'is not great. though the purple g.erD:lina't,ed the 

greatest perQent dur1ng, both the first two and the seoond 

two days. Should we leave Set · I out of consideration 

this differenoe W011ld be gl'sater. 

19. 





3. AOOMPARISON OF PURPLE ·AND .YELLOW"RED OLOVER SEED AS 

REGARDS DIFFERENCBS IN THE snn a.oAT. 

It is a well- known faot to those who have given 
. , 

any attent1onto the germination of red olover seed, that 

in praotioally every sample there are some Beed whioh. 

no matter .. how long, the'Jl may be ''''left ?>.j under ideal ocn­

di tion for germination take UP' no w-ater of germination·. 

but rema1n "hard". The number Of hard seed differs 

greatly in different samples,; some samples oontaining· 

a great many of them while others oontain none, or very 

few. , The number seems:, to ditfe~ with the season ' 

in whioh they were grown and with their age. L. Hiltner 

and W. · Kinzel have observed that . olner seed oontain a 

greater peroent of' these than new seeds. Also. that 

seed ' of different ' seasons varies greatl7-. Of the 

'clover seed produced in 18·95 many s~le8 were found 

with as high as 80 pereant of hard seed. This is t aken 

as an ind1oation that weather oonditions at the time of 

ripening. have a ' great influenoe on the texture of the seed 

coat. Samples of olove~ seed) whioh had been stor ed 

for eight years oontained 81.& peroent of uhardn seed. 

In order to ' o'ompare PU'I'ple seed with yellow in 

10. 





rag~ to the peroent , of hard seed in each. the peroent 

purple was determined in 110 samples and then 200 seeds 

from each placed under proper oondi tiona for g,erminat1on. 

At the end of seven days the 'number of hard seed in each 

sample and their oolor wa.s determined as follow's: 

21. 





TAB~E x. 
TABLE ,-SHOWING THE NUM!EROF HARD SEED MID THEIR COLOR 
" :rn 11.0 SAMPLES OF RED' CLOVER SEED. ' 
-.. , 

" Sample Pero-ent- Number "hardU Number Percent 
number germ1- ' _ IP Y mouldy purple in 

nat1on .. S8lI1I> Ie 

1 68 8 5 23 &9 
2 -90 - 5 0 6 4·9 
3 86 7 4 7 3·9 
4 87 11 6 _ 2 43.5 
5 71 ·9, 4 8 35.75 
6 66 2 4 28 23.75 
7 71 30 16 2 41.5 
8 88 10 5 5 40. 
9 , 8·9- 10 ' 3 8 41 
10 89 3 3 6 35 
11 74 5 5 67 50.5 
12 85 10 6 5 35. 
13 62 37 13 ·9 4-9.5 
14 67 6 3 8 33.7 
15 70 5 4 ·9, 37.5 
16 63 4 2 9- 38.5 
17 78 20 20 11 42.7 
18 28 1 0 162 40.5 
1·9 &,3 3 2 36 25. 
20 85 3 2 7 37.5 
21 80 17 6 3 45.2 
22 7·9 3 3 12 35 . 
23 ze 17 ·9 & 37. ,-
24 s';;r 4 5 3 32.5 
25 88 3 2 2 42. 
26 62 21 4 12 47 
27 70 13 5. 2 47 
28 75 7 4 5 49, 
2·9' 8S 11 3 7 58 
30 82 12 8 3 31 31 ,90 ~ ':8 1 '6· '--32 83 14 6 10 49.5 33 -90 9 3 6 40.5 34 58- 5 3 11 42. 35 74 11 2 4 36 36 61 55 21 1 58.5 37 75 18 12 1 46 38 78 4 :3 24 43 39- 62 0 1 85 32.5 40 73 3 1 6 37.5 41 70 18 7 5 34.5 42 79, 11 ·9 6 25. 43 53 15 10 10 52.5 44 73 6 3 7 56.7 45 84 16 6 9- 39 

22. 





TABLE X (e'on It) 

Sample , Percent Number It hard Number Percent 
number. germ1na- IP Y mouldy purple in 

tion sam:p.le' 

46 1 76 13 4 10 53 
47 86 8 8 16 37 
48 64 36 7 16 50.5 
4·9 80 8 3 21 33.75 
50 87 4 8 10 32. 
51 7& 11 48 3 43.5 
52 76 16 14 8 35.7 
53 87 8 2 3 60 
54 81 6 3 11 39.5 
55 66 18 4 3 53.5 
56 88 5 2 28 37.5 
57 62 25 1 7 56 
58 72 7 4 5 40.25 
5·9 54 22 . 12 2 39 • 
60 62 17 7 5 44 
61 88 3 1 23 41.5 
62 53 12 5 12 44.5 
63 80 10 2 9, 35. 
64 88 3 1 5 48 
65 81 14 14 7 41.2 66 84 3 1 10 36.5 
68 78 13 12 '4 43.75 69· 72 13 5 7 43.75 
70 74 6 4 13 43. 
71 80 1·9· B 1p 61.5 
72 83 7 3 53.7 
73 80 3 3 i 's 49.7 74 88 6 4 4 49. 
75 84 6 1 1 52.2 
76 80 11 4 5 45.5 
77 86 3 4 6 38.5 78 82 .g 4 3 43. 7·9' 57 55 7 9· 57.5 80 72 3 2 8 31. 81 83 ·9' a 0 51. 82 78 11 8 3 54. 83 75 13 7 6 48.7 84 54 i7 15 0 57.5 85 77 22 5 0 52.2 86 82 10 5 4 52. 87 83 .g. 5 1 50.2 88 57 38 32 0 84.7 80 80 2 1 14 33 -91 79 . 22 5 1 55. ·92 81 :3 2 2 37.7 

23. 





TABLE X (oon't) 

Sample Percent Number ttha.r6 .tt " Number Peroent 
number germ1na- . IP Y mouldy purple in 

t10n sample 

·93 73 7 2 13 48.5 
·94 84 10 3 8 43.5 
.9-5 85 11 6 0 54. 
·96 81 11 4 1 45. 
·97 70 7 2 4 37.5 
98 87 1 1 ·9 ,34.7 
99· 68 .g. 8 ·9 41.5 
100 82 5 2 6 60.5 
101 81 6 2 0 40. 
102 62 22 5 2 45.5 
103 73 
104 ·96 0 2 11 37.7 
105 80 2 2 ·9 46.5 
10e 75 0 0 2 42.5 
107 ·91 2 0 3 53.5 
108 ·93 29' 0 ° 53. 
109· ·9·5 2.9- 7 1 42.5 
110 67 14 ·9 14 38.7 

Total number of' s .. eed tested .110 X 200 - 22,.000 

Percent of the 22 t 000 seed vvhich were plJl)le" 43.5 

Peroent of the 22,900 seed which were yellow, 56.5 

Number of yellow seed tested. 22.000 X .565 .;.. 12413 

Number Of purple seed tested, 22000 X .435 - 9570 

Number 'o:e' hard. :purple seed in the 22.000 - 1250 

Number of hard ywllow 1nthe 22,000, - 605 

'Pwroent of purple seed remaining hard:, 125000 + ·970 -:- 13.05 
. 

Peroent of yellow seed remaining hard f 60500 .. 12430 - 4.8 

Avg·. peroent of "hard" seed in 110 samples - ' - - - - 8.3 
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Of the 22000 seed tested for g,ermination 

1855,- 8.3 peroent,- fa1ledto take up any moisture but 

remained Ithard",- in the same oondition as when placed 

in the tester'. Of these 1855 seed wh10hremained tlhard" 

1250 were purple, ~hileonly 605 were ,ellow in color. 

Of the 22000 seed tested 43.5 peroent, or 9570, w'ere 

purple, and 12430 were ywllOW. ,From this it will be 

seen that 13.8 peroent of ~he purple seed remained "hard" 

as 'oompared with 4.8 peroent of the yellow. This 

, seems to indicate quite olearly that for one reason or 
.. 

another the purple seed have a great tendenoy to beoome 

"hard'. 

To make a atill fUrther tes't in regard to th18~ 

howevert 2500 purple and 2500 yellOW seed were separated 

by hand. from a sample 1n whioh 287 seed remained ' 'hard" 

out 0'£ ,2400 seed tested.- S.e peroent. These seeds 

were plaoed under the proper con,di tions for germination 

for ten days., The peroent of the purple and of the 

yellOW which remained ' hard at the end of that time is shown 

in the following table: 
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TABLE XI. 

A COMPARISON OF THEPEROENT OF "HARD" SEE»: IN PUR'PLE 

AND YELLOW RED CLoVER. 

No. of Oolor No. of Peroent 
seed ithatdl seod "hard" Beed 
tested 

1000 PurPle 141 14.1 

1000 Yellow 91 9.1 

1500 lPurple 160 10.6 

1500 Yellow 113 7.5 

Average :Purple 12.35 

A vel.'ag·e YellOw 8.3 

~'It will be noted that in this as in the :f ol.'!l1er 

test the purple 8~led in everyoase oontains the greatest 

percent: of "hard It -seed. The purple seed in this 

oase oontaining on an averag·e12.35 peroent as oompared 

with the yellow seed which oontains only 8.3 peroent,­

a differenoe of 4 peroent. 
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The ,faot ha v1ng been -es_tabl1sl\ed , that there 'is 
- - . 

a deo1ded , d~fferenoebe~ween purple and red yellow red 

olover Beed in regard' -to the peroent of' "hard' seed which ' 

they contain, it ye·t r 'ema1ns to be determined as to 

what this d1fterenoe may be due. 

Six sets of hard se,ad which were secured from the 

g.eneral ' samples tested; were treated with acids of varying 

streng,ths and for varying lengths of time wi th results 

as shovm in the fOllowing, table, 

TABLE XII 

"HARD" SEED TREATED WITH' DIFFERENT ACIDS, AND FOR VARYING 

LENGTHS OF TIME. 

Sample No. of TreaCment L,eU1g.t __ No. germi- No. gc-E- NO. :germi-
NO. seeds of tre·- nated ,in minated nated in 

treated. atment 12 bra. 18 bra. 24 hra. 

1 200 lha Iton~' HLSO, 1 hr. 1 all otl1er killed 
tjs H 0 ' 

2 130 aon. Hf..SO~ 2 brs. 98 102 108 

3 183 Con. RNO"!5 I , hr. 0 1 , 2 

4 135 :aon. BN0-a 2 hrs'. 0 1 1 

5 144 Con. HOI 2 bra. 0 1 "1 

6 112 1~2 Oon. HNO":3 
1(2 Con. HOI I ,hr. 0 I 1 
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From this ' we seetha1 when the seed ,ooat is onoe 

softened most of the seeds are exoeedingly viabl.e. The 

cond1 t10n known , as "hard- 1.a 'evidently due not to laok. Of . 

viab1~itYf ,but to Bome ' . peo~i1ar oondition ,os , the seed coat.· 

Sample Nol 1 was plaoed in a beak.er and then the wrtter and 

acid added. The h~:at thus v generat),ed ra~1dlY br~ke 

down and destroYed most -o~ the s~ed·t all of them being 

ktlled.· The,- oonoentrated BU). 'hurio aoid (HJ}.SO",) ,when 

used . alone for one 'hour. sOfte.d t 'he seed coat to suoh an 

extent ., )that ·98 seed out of' t 'he130 tested had germinated 

inside of -.twa 1 va ' hou:r,s. None 9:f, the other ' aoids ap~ear 

to have " 'had "any effeot whatsoever on th~ charaoter of the 

seed ooat~ At the end, of th~ stated time that the 

seeds ware treated with , ao14 they were ~ahed thoroughly 

in water arid then dried before a radi'ator. Whether or not 
a,aid 

the great ' attraotion wh10h the -flUlphwio haa for "vater 
, . . , 

and which was SuPD11ed dur~ng the washing prooess is the 

1nflu'no1ng, fact<xp- whioh ""inade this aoid more aotive than the 

others oannot well be determined. 
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A A Oomparison of the 'Protein Oontent of Purpl'e and Yellow 
''It. 

Red Clover Seed • 

. Some differenceQ in protein content have been found 

in clover and alfalfa seeds of ' different oolors. Professat-

Snyder of the University of Minnesota, in Bulletin 101 of that 

Station reported on the comparative protein as follows: 

TABLE XIII. 

Pl'otein Oo'ntent of Olover and Alfalfa Seed. 

TtU'kestan . alfalfa 

GTitmn alfalfa 

Clover. medium red 

Olover, alaike 

Olover, mammoth red 

Clover, . wh1 te 

Average 

Dark brown 
seeds 

Per oent 

34.65 

3·9.14 

31.48 

2,9.20 

33.02 

30.67 
t 

33.0S 

L~ght yellow 
seeds 

Per oent 

2,9.-99 

31.74 

30.08 

From this 1twill be noted that in some of the samples 

the differenoe 'in protein oontent was quite marked; wmounting to 

as muoh as five peroent. 
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In oomparing the protein oontent of the dark brown 

seeds of red clover with the light yellow it will be seen that 

praotioallY no difference was found. 

In order to canpare the protein oontent of" dark 

~urple seeds with those of light yellOW an analysis o. ten 

samples was made. Samples 1 - 4 inclusive were from the seed 

separated by hand from a general sample, while 5 - 10 inolu­

sive were oomposite samples from individual plants with dark 

and light seeds. 
TABLE XIV. 

'Protein Oontent of Olover Seed. 

Dark purple Light yellow 
Sample No. 

1 & 2 

3 & 4 

5 & 6 

7 & 8 

·9 & 10 

Average 

Per oent 

35.38 

35.08 

31.65 

32.60 

32.38 

33.41 

Per oent 

35.28 

35.10 

31.71 

32.S2 

31.84 

33.2·9 

From these determinations it will be soen that there is . 

praotioally no differenoe in the protein content of the seed of the 

different oolors. 

It is interesting to note, however , that samples 1 - 4 

inclusive, whioh were pioked by hand from seed grown in 1906. 

aVeraged about four peroent high~ in protein oonte~t than 

samples 5 - 10 1nclusi ve, whioh were from seed gro"m in 1.907. 

It is Possible that the protein content inoreases with the age 

Of the se~d. 
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A OOMPARISON OF THE PURPLE AND 'YELLOW SEED FOUND IN B. 
SAMPLES OF OLOVER GROWN ON SOILS DIFFERING IN FERTILITY. 

Seed of red o~over vary in color form a very 

dark. :purple to a very light yellow t with a gradual 

gradation between these two extremes. In this work the 

greatest difficulty has been to determine what color to 

call the seed; at just what point in the varying degree of 

color a seed should oease to be oalled purple, ~t would 

be classed as yellow. In order that my Ovvn preoonceived 

ideas' might not infibuence the determination of the color) 

this work was done by men who had absolutely no idea 

where the ~eod oamefrom nor ,~j the purpose of the deter-

mination. The oolor of the seed gro\m on the plots at 

Urb~na, Illinois, was determined by Mr. George oraag:; while 

those fl'om the plots at OOlumbia, Yiss~uri w'ere deterlnined 

by Mr. James wr.1ght. The work was done oare:fUlly and 

uniformly, and I believe fairly represents the peroent of 

purple seed in the different samples. 

URBANA PLOTS. 

In June 19,06 100 heads of clover \1e1'e taken from ' 

eaoh Of four fer~ility plots, 1f 3, 8 and 10. of series 

300, ' just ea~t of 'Matthews Avenue. urbana. Illinois. 

~hese heads were allowec:l to beoome thoroughly dry alJ.,d then 

Were threshed by handt each head separately. As these 
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heads were threshed · the number of apparently vtable seed 

and their oolor was l'eoorded; aleo the number Of immature 

Beed in each head wa.s l'ecord·ed. All the seed ·1n each 

head tended to be about the same oolor, but there was enough 

variatioh so that the seed1n eaoh head were often divided, 

some. be1·ng classed as purple and others as· yellow. If 

the seed of a single head were of a deep purple then there 

would bo no yellow in that head} while if they were of a 

bright yellow, then there woUld be no ' purple. The 

division \vas made where the 8eOOs were nei*her a deep 

purple nor a light yellow but somewhere between, some show-

ing t he pUl'I)le while others did not .. 

In' this workL. will ' represent the application 

of lime, Le. t legumes turned under; K., potassium; 

Ip. f Phosphorus; H.; nitrogen and 0.; no treatment. 

TABLE XV. 

THE TREATMENT AND THE PEROENT OF '·PURl'>laE IN THE SEED FROII 

'PLOTS 1, 3
t
' 8, and 10" SERIES 300, ILIJINOIS EXPERIMENT 

STATION. URBANA, ILLINOIS. 

" 
Plot No. Treatment Peroent of Peroent of 

purp,le seed yel:J-ow see'd 

1 0 66 34 
3 0 63.& 36.1 
8 Le.p L, K, P. 71.7 28.3 

10 L, I and K. 75.7 24.3 
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Th,ooggh the · nUmber. of seed' from these plots is 

rather limited,. ~hel'e ' ia_ at least an ' indioation that 

the SUl>:Ply of' plant ,food may effeot to qui tea marked extent 

the oolor of the seed. On Plots 1 and 3 where no 

plant, f'oodhad been appi184 th~e was an average of' 64.& 

peroent Of purple · seed" :while on Plots 8 and ).0 ~here an 

abundant supply of plant fOod had beenapp11ed, there 
, { 

was an averag~' of 73 •• pero~ntof purple seed; - 8.5 

peroent morepurple ' 1n the seed from the plots where 

plant , food had been added. 

OOLUMBI'A' PLOT'S. 

In ootober l-901 f oon\poa'1 te sam;ples of ·seed were 

taken from eaoh of ' ~he fert111·t~, plot • ., t 7 t 8, 9 t 1.1--, 12 ~., " 

,14, ~d' 15, Blook ,~ J, EX,]>eriment S,tation 'field, Columbia, 

Missouri. T~e clover on plots 6, 7 " 8, and ·9 vvas 

of one seasori's growth. having, 'bee;n sown in wheat the 

previous Apr11. , That on Plots ' 11. la, 14, and 15 

was of the seoOnd. outting, Of· the seoond season's growth. 

These plots were not lJartiouiarlY ,W'ell ' ada}>ted to this ex­

per1ment as they had not been reoeiving the J)rese;nt 

fertilizers for any great leng,th of time'. . Previous 

to the se'aeon of 1·905 many Of the- plo-ts ha~ ,been reoeiving. 





diff erent fertilizers from those vThich are being apl)lied 

at the present time. Just what the effeot of the 

f ertilizers which vvere applied under the old plan of treat­

rnent may be on the soil at the present time OW1TIot well 

be determined. In most oases, however, the effeot is 

probably not very great. The peroent of' purple Beed 

in the sample of seed from eaoh plot is shown in the 

following tables. 

TABLE SHOWING THE RELATIVE AMOUNTS OF PURPLE AND YELJJOW 

SEEDS FOUND IN OOMPOSITE SAMPLES TAKEN FROM PLOTS 6, 7, 8, 

and -9, Blook J. (fertili ty blook) EX~leriment Station fiold, 

Colmnbia, Missouri. 
.TABLE XVI. 

Plot Treatl'1cnt Sronple lIo. Number lIUluber 
NO. Old New 

6 0 Le. · 1 
2 

Average 

7 K.'P Plie. L.·P. I 
2 

Average 

8 P.N. 0 1 
2 

Average 

9· 0 Le. L. 1 
2 

Average 

of of 
purple yellow 
seed seed 

2864 1331 
2587 829 

of Plot 6 

2329 1185 
1660 600 

of Plot 7 

1524 1287 
1142 512 

of Plot 8 

1585 612 
1008 390 

of Plot 9-

Percent Percent 
lJUI'-ple ~rcllO\v 

67.66 32.65 
76.57 23.43 
72.06 27 • .94 

65.20 34.80 
73.79 26.21 
6.9.67 ~O.33 

67.13 32.87 
6-9.45 30.55 
68.29· S"I.71 

74.06 25.-94 
72.30 '27 ~70 
73.I8 26.82 





The seed from tl?-eBepl~t8 shovi no striking 

differenoes. Those ~om plot 8, however. where · 

no fertilizers were app;L1ed, oontain a somewhat lower 

peroent of purple seed. 

Seventy-five in~1v1dual plants were taken from 

eaoh of these plots (6, 7,8. and 9) and the peroent of 

purple seed in eaoh determined. 

TA.B:tB, ··Z:VII~ 

TABLE SHOWIN(} THE RELATIVE AMOUNTS OF PURPLE AND YELIJOW 

SEED PHODUOED FROM INDIVIDUAt- PLANTS TAKEN FROM PLOTS 

6, 7, 8, and 9, BLOOK J. (fertility blook) EXPERIMEN~ 

STATION FIELD. COLUUBIA t MISSOURI. 

_ i 

Plot Treatme"nt Ntunber HUmber NUnlber _Peroent Peroent 
NO. Old New of of of purple yellOW 

plants purple yellow seed seed 
seed s eed 

6 0 Le. 84 2056 -1071 64.92 35.08 

7 K. P. Le.L. P.256 4931 2424 68.69- 31.31 

8 'P. N 0 9 -3 2186 1260 84.-90 35.10 

8 0 Le.L -90 3082 ·9·9'7 74.25 25.75 -

We find somewhat the same-oonditions hare as in 

the urbana plots. Plots 6 and 8 where the least plant 
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food apI)11ed, produoed' s-eed \vhioh i~ deoidedly lower in 

peroent of pu:r:ple present than e1 ther 7 or 8 where plant 

food has been applied in , tnoreor 'less abundanoe. 

'Ttlking 'into" abnf3iderat1on' both the compos1 te 

samples and the 1nd1~iQ.ual . p ,lants taken from plots 6, 7, 8, 

and 9, we ' find the peroent of purple and yellow seed to 

be as follows: 
' TllDE XVIII. 

'Plot Treatment Peroent Peroent 
No. Old New purple yellow 

w ) 

8 0 Le. 68.49 31.51 

7 K. P. La. L. P. ;, 69-.18 30.82 

8 'P. N. 0 6~ .. 5& 33.40 

9, 0 Le. i... 73.71 26.28 

Taki!1g an average o~ the two deterlninat10ns 

\ve find that the s,eed ~om Plot '8-. \vhere no plant X-ood 

had been supp lied} it 1s deoidedly lower in peroent Of 

PUZple seea present than that from the other plots. 





TABLE XIX. 

TA~LE SHOWING THE RELATID AMOUNT OF PURPLE AND YELLOW 

SEED FOUND IN, OOMPOSITE SAMPLES TAKEN FROIl PLOTS 11, 12, 

14, and 15 t BLOOK 'J, EXPERIlQ1NT STATION FIELD, ,UNIVERSITY 

OF MISSOURI. 

Plot Treatment Sanlllle Number Number Percent p'eroent 
No. ' Old New No. . of ot purple yellow 

purple yellow seed seed 
seed ' seed 

11 Manure ' Le.L . 'P. 
K. 1 2864 1331 67.55 32.45 

2 ' 2P~7 829 76.57 23.43 
Average for ,Plot 11 72.66 27.,94 

12 0 Le. 1 2329' 1185 65.20 34.80 
a 1660 750 68.,90 31.10 

Average for Plot 12 67.07 .sa • .g! 

14 K~}l.~. D.e.L •. IP .. 1 1828 1,989 67.03 34.-97 
2 1142 512 69.45·' ZO.55 

'Average f or 'Plot 14 67.}ji 32.16~ 

15 0 'Le. L 1 1585 612 74.06 25.94 
2 1008 390 72.30 27.70 

-Averag·e for ,Plot 15 73.18 26.a2 

Thesadeterrn1nation do not show any ex1.st1ng 

correlation between the ' fertility of the 8011 and' the 

percent of purple in the ·se.ad prodUoed. The seed from 

'Plot 12 lvhere . no plant foOd has been supplied oontains the 

lowest ·peoent Of 'Purple seed, but the differenoe is sO 

slight as to amount to ll~thing. . ,Plot No. 14, 1-vh1oh 

according to theory should show the greatest peroe~t of 

' :purple really contains next to the least. 
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TABLE XX. 

A TABLES~\vING THE RELA~IVE ' AMOUNT OF PURP:LE AND 

YELLOW SEED PRODUOED BY IKDIVIDUAL PLANTS TAKEN FROM PLOTS 

11, 12" 14" and 15" BLOOK J, EXPERIMENT STATION FIELD" 

UNIVERSITY ~F MISSOURI. 

Plot Treatment Number Number Peroent Peroent 
No. Old New of of purple yellow 

purple yellow seed seed 
seed seed 

11 Manure Le. L •• 
K 57·91 2227 71.36 28.73 

12 0 Le. 6742 '1 4203 61.40 38.60 

14 K.N.P. Le. L.'P.4934 1686 7467 25.33 

15 0 Le. L. 4475 3202 58.34 41.56 

Fr om these deter1iinat1ons we seoure very marked 

results. Plots 12 and 15 wher'e the, least plant · food 
both 

was ap11ied give. seed very low in the peroent purple COlor, 

averaging 5·9.37 peroent • . Plots 11 and 14 to ~hioh 

a greater abundanoe of plant food had been supplied pro­

duced Beed Of which 73..-1 peroent \vere purple in oOlor,,­

a differenoe .of 1$.84 peroent. 
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Taking into consideration both the composite 

samples and the seed of the individual plants we have 

the following percent of the different colored seed from 

plots 11. 12, 14, and 15. 
TABLE XXI. 

Plot Treatmnt Percent Peroent 
NO. Old New purple yellow 

11 Manu:re Le.L.P.K. 71.71 28.29 

12 0 Le~ 64.23 35.77 

14 K. N. P. Le.L.P. 70.-95 2·9.05 

15 0 Le.L. 65,76 34.24 

Here again we find the plots which have had 

the least plant food supplied ,produoing seed with the 

lowest percent of purple color. 





DETERMINATION OF PURPLE SBBD IN SAMPLES OF RED CLOVER 

RECEIVED FROM DIFFERENT PARTS OF THE STATE OF JaSSOURI 

AND PRODUCBD ON SOILS OF DIFFERENT DEGREES OF FERTILITY. 

Letters were sent to leading farmers over the 

state a skin;. for samples of olover which they had grown on 

their own farm, together with a desoript1on of the oharacter 

of the Boil on wh1,oJ'l the ' seed was grown. One hundred 

and twenty-f'-ve samples were reoeived in all, but because 

of one reason or another only thirty-seven of them could 

be used in studying-the relation between the color of the 

Beed and the plant food sUPPlY. 

As letters with samples of Beed were reo~ived they 

were numbered in conseotlltive order, the sample antflett.er 

being given the same number) and the letter at once filed 

away until after all the data had been sect~ed. In this 

way there was no possibility of one being prejudiced either 

for or against samples from different souroes, as the 

source of the seed was absolutely unknown. 

In determining the peroent of purple seed 

which the d1fferentsamples oontained, 200 seed were 

separated out in order as they oame and 'the determinations 

made from this sample. From three to seven sets of 

200 seed were taken in this way from each sample and the 

number of purple seed in each of these determined. 
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"As letters with samples of Beed were reoeived 

they were numbered in oonseoutive order, the . sampl 

and the letter being given -the same number, ••••• 
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In final oaloulat1ons the av~r~g~ of these several deter-' 

mina~1ons was taken aa the p·eroent for the sample. Con­

sidering the faot that there is a oonstant and gradual 

gradation at' col'or irf olover seed and that for the determi­

nation of oolor one niu~t set .8 .standard and attempt to 
, . 

follow 1 t as uniformly as possible t the ,determina t ions run· 

remarkably un~form in most samples. There are some 

exceptions. 'BelOW are given . tl1edetermina tiona for the 

first fifteen samples: 

',"lJB ~II. 
. " 

S~ple No. of purple seed in 200 seed portions. 
Ho. 

1 ' 92 - 105 - 101 
2 106 - 9·8 - 98 - 96 
3 85 - 78 - 75 - 73 
4 88 - 85 . ~ 87 
5 67 - 66 - .75 - 80 
6 47 - 49 - 44 - 46 '- 46. 
7 91-86 ~8l - 74. 
8 80 - ·79 '- 81 - 78 1 

-9 86 - 81 - 83 - 84. 
10 70 - 68 - 72 . 

11 11e - 109 - .85 - 83 - 105 - 109 
12 72 - 69· - 70 
13 107 - 106 - '92 - 80 
14 69· - 69 - 65 
15 75 - 77 - 76 - 76 . 

The uniformity'" of these different counts from 

different ', ~ortion8" of ' the same sample indioate that an 

average of these w1~ give a tolerable ~ccUl'ate and fair 

idea of theperoent of purple seed which any given'srumple 

contains. 
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The peroent of purple seed whioh the different .. 

sanples ' oontained having been .determined, ·the soils on 

which they .h~d been gr.ownwere ranked 8S aocurately as 

possible aooording td their.' BU!):posed fertility. Five 

c[ivisions were made, -the ~os't fertile soils being classed 

as No.1. and the poorest as NO.5. In the following 

table the loo~~t10n and. ohaJ:acter, of the soil and the rank 

of the d1f'fe1'ent samples is shown, 
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'TABLE XXI II • 

THE RANK GIVEN TO THE . DIFFERENT SAMPLES 'ACCORDING TO THE 

IJOCATION AND CHARACTER OF THE SOIL WHERE GROWN. 

Sample Location Character of the soil Com!)arative 
No. r ank. in 

f ertility 

114 Creighton Black, sandy. 2 
61 Creighton Bottom land. 1 . 
48 Blairstown Second bottom. 2 
22 Ash Grove Upland., brown. 2 

1ml Caledonia Red clay. 2 
10,9 Olean Gray loam. S 
III Versailles Upland prairie. S 
108 Versailles Upland prairie. S 

5·9 Versailles Bdttom land. 2 
20 Washington Bro"m hill soil. S 
56 Washington Black sandy upland. S 

118 Eureka Gray residuary silt. 5 
103 Eureka Clay land. S 

70 Boonville Leached,loess. 2 
52 Boonville Black. upland. 1 
50 Boonville Residuary, limestone. S 

117 Black"vater Black loam. 1 
31 Boonville Black upland 1 
69 Windsor Prair ie loam 3 16 Concordia Black Prairie 1 
15 Marshall Black prairie 1 
17 Salisbury Gray silt loam 4 
82 Sal1s~u:by Black prairie soil 2 65 Salisbury Blaok prairie soil 2 105 Hale Hillside 6 116 Osburn Blaok prairie 2 11·9 Milan Rioh bottom 1 102 Memphis Loam, hills,ide 4 121 Arbela Loam, hillside 3 104 LaGrange Gray silt loam 2 14 Palmyra Gray silt loam 4 43 Palmyra Gray, Trenton limestone 2 4·9 Palmyra Gray silt loam 4 30 Clarksville Trenton limestone 1 
42 Hamburg Loess 2 
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TABLE XXIV. 
PEROENT OF PtmPLE SEED ::" llf S"AMPLES -RANKING AS 1, 2, 3, 4" 

and 5,, _ 

Sronples from soils 
ranking as No.1. 

' Sanlp,les ~om , Boils. 
ranking as No.2. 

Samples from soile 
ranking as NO. S',. 

from soils 
af~ NO~ 4 

Samples :from soils 
ranking as No.5. 

---~-----.....;.-------------------.............. --: t--.--~ .. -.~ ---------------

Sample 
No.-, 

Peroent 
purple 
Beed 

S amp l ,e 
No. 

Peroent 
, purple 

BS(ltl 

'Bample Percent 
No. :purple 

seed 

saIl1p~ , 
no. i 

Percent 
purple 
seod 

____ ~ __ ___.. ______ ----t-t-----------------I---·----... _~_--'-""-"""""-4 

61 
5~ 
31' 
16 
15 
30 

Avorage 

41.,6 
35.6 
45'. 
38 .5 
37.5 
SO. 

38.0 

ll4 
'48 
22 

101 
5~ 
70 
32 

104 
43 
42 

5Q.5 
36. 
40. 
3S. 
43 
49.5 
3·9.5 
'25. 
52.5 

41.5 

109 
III 
108 

20 
- 56 
50 
6,9 

42.5 17 42.5 
102 46.5 

53. 14 34.0 
38. 4~ 34.0 
37.5 ' 
32. 
44 

41".1 ' 

S81nple Percent 
NO. purple ' 

seed 

103 36.5 
105 46.5 

-------------------------~------------------------------~~------I .. ----------------------------------
These determinations give no indication of any 

relation between the color of the seed and the fertility 

of the, 80iJ.., on , whioh ,the seed was produoed. I do not 

consid.er 'th~Be ' determ1nations of any value, however, for 
, , 

as we got fUrther into this wo:t'k, it was soon eVidenced 

that there were 80 many other influenoes to take into 

consideration that the diff erent samples could not be com-

pared with any degree of fairne~B. The age of the 

Plants, whether of' the :first or seoon season.sgrowth, or 
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,', 

even of the ftrst 01' seoond outt1ns of , the season, the 

rainfall, the' stage of matur1t~ , Of the plant when out, and 

the 'ereotness of the plants ,are ~ll influenoes whioh 

make it impossible fO", US ' to QOl'1lJ)are these samples with 

any degree of' fairness. , ~h1s makes it perfectly 

evident t 'ha t to make suoh a o'ompar1Bon as this the seeds 

must all be gI'own and hand'!~d Under identioally the same 

condit10ns,the supply of plant food 'being the only variable 

factor. As this was the oond1t1~n under which the seed 

from the exper1mentstat1on field was grown" I believe 

the result~ as seoured from those determinations are 

reliable and evidently quito a marked relation exists botwuen 

the Bnvi~onmental oondi t1on's under whioh the seed was 

produced and their coior. 
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6 A OAMPARISON OF THE WEIGHT OF PURPLE A}lD YELLOW RED CLOVER • 
SEED. 

If seed Of ,one oolor ar~ larger tl1an those of 

another we lnight ,expeot them to be more viable under 
, " 

adverse conditions) and to g-ive a more vig.orous plant. 

A differenoe in weight might be due ,to inherent powers, or 

to more ideal, ,oondi tiona for seed production, suoh aa plant 

~ood supplY, ' temperature, texture of the sOi1 t etc. 

In mnder to determine whether Beed of one oolor 

were heavier than those of another 500 purple clover Beed 

and a like number of yellow, w~re separated by hand from 

eaoh of~ twenty samples se'9ured frorp. different parts of the 

state of Illinois. OnlY those seeds which appeared 

Itlature ,and~·,were :· Qf ,good a:ppearanoe vrere used. The 

weights of the forty sample-s thuB seleoted are shown in 

the fOll<?,"ving table, 
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TULE n.v 
THE \VEIGHT OF TWENTY SAMPLES OF PURPLE aOLORED RED OLOVEIt 

SEED ~OMPARED WITH A NUMBER OF LIKE SAMPLES OF YELLOW 

RED CLOVEH ·SEED. 

Set 
No. 

o 

o 

o 

o 

a 

1 

1 

1 

1 

1 

111 

II 

II 

II 

II 

III 

III 

III 

III 

III 

S8l!1:pIe 8o~oe wt. of 
500 
pu:rple 
seed 

No. 

1 Busey, Urbana. Ill. .7000 

.7250 

.87-90 

.857·9' 

2 U. of I, Urbana, Ill. 

S Patomao, ~111nois. 

4 Livingston co., Ill. 

5 

1 

. 2 

S 

-4 

5-

1 

2 

3 

· 4 

5 

Ill. 
E. E. Che'Ster, Chrunpaign. .7274 

Busey, urbana, Ill. .6·947 

U. odt I, urbana, Ill. .7765 

,Patomao, Ill. .8780 

Living~ton co., Ill. .8480 

E. E. Chester t Cham:paing .7312 

Baird, NO.1, Centralia, . .8820 
. (Ill. 

A.B. Moore. Grayls Lake,Ill.8200 

Baird, ~o. 2, Central1a,Ill.7825 

Baird No. 4 t It It .7320 

s. N. Ki ng, Bl~omington~ It .7900 

U. of I. urbana, Ill. 

U. of I. , Urbana, It 

U. of I., Urbnana, Ill. 

U. of I., Urbna, Ill. 

U. of I., Urbaaa, Ill. 
Averag,e 

.7688 

.8180 . 

.9320 

.7637 

.8389 

.7987 

J 

W·t. of 
500 
yellolV' 
see4 

.6752 

.6865 

.7560 

.8034 

.6750 

.6367 

·7°10 

.8105 

.~8·92 

.7005 

.8000 

.8122 

.7470 

.6552 

.74-90 

.7256 

.7586 

.8-910 

.7433 

.7258 

.7288 





From ,this it .will be seen that wi thout ~xcept1on ' 

the purple see4 of these samples are decidedly heavier than 

the yellOW. Taking an average of the 2000 seeds 

weighe~5?0 ':purple seeds weighed .7-987 ·grarns t while the J' 

yellow seed wefgrohed. .7288 gJ:'all1S, a . diff erence between the 

p\UJlbme and ' yellow of _ .06-99 grams,. Considering this 
to be 

factor a lone we rn1ght eM1leHb~er..: purp.le seedlff greater va lue 

than yell ow. as 'larger seed of a.."1y pl ant usually gives. the 

more vigorous product. 
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A COMPARISON OF THE WEIGHT OF CLOVER SEEDS AS RELATED TO 

THE PEROEHT OF ' PURPLE PRE,SENT. 

In order, that a fUrtl1er cOlIllJarispn might be made, 

betwoen the 00101' of the seed the weight Of' the 125 samples 

sec1~ed from farmera over the state were te s ted for avorage 

weight of the seed and the peroe:,int of purple seed present. 
< 

In making these determinations samples of" 200 

seed eaoh were taken · from the diff erent samples and weighed 

carefUlly. It would' seem that larger srunples might 

give more uniformly satisfactory r OQu1ts. but as 200 sced 

sarnp.les were used for the determina1i.on of 00101' the same 

samples were used in making the determinations of 

vreight_ In o:Dder to determino definitely whether 

3everal samples of this size from the same batoh of seed 

would run uniform in weight t two and sometimes throe sarnples 

were taken from a ntU1lber of different batches of' seed, weighed " 

and compared. The resul:t,s were as follows: 
TABLE XXVl " '. 

Srunple \Ve i ght \Vei ght S arnp Ie Wel gli'E We i ght Wei ght 
No. of' 200 of 200 NO. ' of . 200 of 200 of' 200 

Beed seed Beed seed seed 
6 .25·92 .2563 ~1 .3471 .!EJI4 .3300 

28 '.2810 .2·957 64 .2·968 .3020 .2·979' 
33 .2802 .2865 66 .2441 ' .2651 .2611 
38 .3171 .3163 70 . 3316 •. 3058 .3275 
69- .2627 . 2837 76 .2?73 .270·9 .2720 
71 .a900 . 3171 ·98 .27·98 .2·951 .2708 
73 .2860 .2884 .g·9 - .2551 . 2518 .2615 
74 .2·932 .285.0 102 .2-920 .2821 .2875 
75 .2·941 .2965 78 .2-972 .2848 
80 .2888 .2881 81 .3001 .3052 
83 .29·77 .2919, 84 .3052 .2983 
85 .3587 .3508 :;'87 .2823 .2806 
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From these we1gh1ngs we·arfJ assUl'ed that a 200 seed 

sample will: on the average gtve ,a fa.irly un1form 

weight and therefore~ that a sample of' this size would 

be sat1sfaotory for determining the avorage and comparative 

weights of thed1fferent samples. 

In tho final oompar1sons where two and three 

samples '\tvere taken from the same batoh of seed, the 

throe weights were averaged and the average taken as the 

weight of the sample~ 
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TABLE XXV!I 

A TABLE SHOWING THE RELATION BETWEEN WEIGHT AnD THE PERCEnT 

OF PURPLE sEED PRESENT IN' ·ao · SAMPLES' 
, j. ," .. 

OF ~. OLOVER SEED. 

~~ ~ -~ .. -.M ". r: t , 
, 

P~roent Sample ~' ,; W~$.ght Sanit; le Weig~ Peroent 
NO. . ,of "20(J pt\rp'le No .. of 200 p'Ul'ple " 

s"ieeds ss'eCi seeds seed 

1 .-3261 -. 50 31 .2462 24.5 
2 .3051 4-9 · 32 50 
3 .2740 39 33 .2834 41 
4 ."2841 &1 34 .2807 42 
5 . • 3100 36 35 .2873 36 
6 .2577 24 38 .3032 5·9 
7 .2703 41 37 -.2824 46 
8 .2833 40 38 .3167 43 
·9 .26-98 41 3·9 .285·9 32 
10 _ .2808 35 40 .2803 37 
11 .3152 50 41 .2354 35 
13 .3092 35 42 .2467 25 
13 . .3260 4$ 43 .2-900 52 
14 .2958 34 44 .32'72 57 
15 .2715 37 45 .3221 3·9' l' . - .3~63 38 46 .3242 53 
17 .2776 43 47 .• 2780 -37 
18 • 323S 40 48 .2-9-53 51 
19· .~678 25 49· .289'0 "34 
20 .3015 . 38 50 . 3123 32 
21 .2871 45 51 .~·986 43 
22 .2882 34 52 .3070 36 
23 .2512 37 53 .2·953 60 
24 .~84'l 32 54 .2627 31 
25 .32,92 42 55 .3470 53 
26 .:$068 47 56 .3052 37 
27 .2853 47 57 .2976 56 
28 .2883 49 58 .3621 40 
2·9' 58 69 .245·9- 3·9 
30 .2776 31 60 .2372 44 
61 : .~015 48 -91 .3565 55 
62 . 2728 44 ·92 .28·93 38 
63 . .2733 35 ·93 .2773 42 
64 . • ~\98& 48 ·94 .2714 43 
65 .3146 41 -95 .3007 · 54 
66 .2668 36 96 . 3072 45 
67 97 . 2831 .37 68 .3083 44 98 . 2814 35 
6-9 . • ~732 44 9·9 .2561 41 70 .~2l6 43 100 .3172 60 
71 .3036 61 101 .2418 40 
72 .2960 54 102 .2872 41 
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TABLE XXVII (con 't) 

Sample ' Weight Perc,ant , S.aInpla VTetght Perc'ant 
No. of "200 purple NO •. of 200 purple 

seeds seed seede ' seed 

73 .2871 50 103 .252,9 37 
74 .2891 49 104 .3124 38 
75 '.295Z 47 105 .35 07 46 
76 .2734 45 106 .2816 42 
77 .3138 38 107 .3156 53 
78 .2910 43 108 .2828 53 
59" .3247 57 10·9 .2603 42 
80 .2884 { I~ 110 .2844 g.g, 
81 .3026 54 III 47 
82 .28-'73 54 112 gS· 
83 .2·948 49 113 49 
84 .3018 57 114 46 
86 .3548 62 115 52 
86 .3140 54 116 43 
87 .2815 50 117 31 
88 .3068 45 118 34 
8.g .2-967 11·9 45 
90 .2120 33 120 58 

121 49 
122 3.8 
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It will be · observed that there is a marked 1'e­

lation .. 1?etween the purJ)le seed 1n a sample and its weight. 

Those srumples which contain a large peroent of purple seed 

are u8uall'y muoh ab~e tha verage in weight. while those 

which , oon'tain a lowpel'oent of purple colored seed are 

relatiV,e1r light in weight, In the following pages will 

be KM found a d1agramat10 repreBentatio~ showing the 

relation between the color and the weight. 
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TABLE XXVIII. 

A TABLE SHOWING THE · P:EROENT OF · PURPLE SEED PRESENT IN 

. THE FIFTE.EN HEAVIEST SAMPLJlS AS OOMPARED WITH THE "PERCENT or 
BlJRPLE SEE» PRESENT IN THE FIFTEEN IJIGHTEST SAMPLES. 

Sample Weight . Percent ·S·8l11j)Ie Weiiht Peroent 
No. of 200 purple No .• of 200 :purple 

aeed"l seed seeds aeed 

1 .3261 50 · a .2577 24 
2 .,3051 69 19 .2678 25 

a.S .3260 4·9 23 .2512 37 
16 . ·3363 · 38 31 .2462 45 
18 • 32S-9' 40 41 .2354 35 
25 .3292 42 42 .Z467 25 
44 . .3272 57 54 .2627 38 
45 •. 32~1 39 59 .2459 39 
48 .3242 53 60 ~2372 88 
55 .3470 53 66 .2568 38 
58 .S621 40 ·90 .2120 13 
7. .3247 57 ·99 .2561 41 
85 .3548 62 101 •. 2"418 40 
91 .3565 55 103 .2529 37 
105 .35q7 46 109- . • 2603 42 - -
Average .3344 48.8 .2487 35.8 

In making a oom:parif;Jon of the samples '\ovi tIl the 
. . 

heaViest seed with those having the lightest Beed we find that 

tho samples with the heaviest · seed have a muoh higher per-

oent of ptU'ple. : The fifteen ·swnples with the heaViest 

seed, in 'wh1ch 200 seed gave an average weight of .3344 

grams, oontained an average Gf 48.8 peroent of 'Purple seed. 

57. 





On the other hand the fifteen samples, which of all the 125 

samples oonsidered had the smallest seed and in which 200 
.2487 

seeds weighed on the average only grams, oontainedan 

average of 35.8 peroent of· pUI1>le seed; a diff erenoe 1n' 

percent of. purple seed present between the purple and the 

yellow of 13 peroent. 
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SU1IHARY. 

1. . 'There 1·8 no difference in the viability Of purple and 

yellOW red' olover Beed B~ far as total germination can 

indioate. In cotnparis1ng t he total ger mination of 

7500 :purple Beed with a lilte number of yellow Beed we 

find a ditferenoe of only .78 percent. 

2, ,Purple seed averaged a 11 ttl.e greater rapidity· 0'1 

g',erm1nat'i0l1 than yellow seed though the d1ff'erenee in this 

is 'not large, • . 

3. 'Purple Beed are ·muoh more l1a'b'le to be hard than . are 

yellow Beed. In testing 22,000 seeds 13.8 percent- of the 

,1urp le seed remained Ithard tt as ,comPared wi th 9.8 peroent 

of the ywllow. 

4. There. is practioa.lly no diff'erenoe 1nthe pl"otein, . 
oontent of P'Ul'ple and y.ellow red clover seed. 

6.. R.ed clover grown under condi tiona wher.e an abunda.nce o~ 

I?lant ~ood '1e BUPp~1ed produoe a greater 'per'oent Of purple 

oolored seed than plants grown. under the same ' conditions 

wi th the 8xoep-p1on that . the suPPly Of, plant food ' is more 

.11m1ted. 
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' . . 
-Purple colol'ad seed are heavier than yellow. As 

an average of 20,000 seed weighed 600 purple 'veigh~ .7·987 

gl'ar!lsf while 500 yellow' 'weighed .7288 grams, a ' differenoe 

in the weight of 500 Beed of .06-99 grams. 
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II. 

INTRODTJOTION. 

On praot1oal~y every farm the labor expended 

eao'h yeal" in weed eradioation is a considerable 1 tern of' 

ex-pense. The lnaj ori ty of' all farmers take SOlue pride 

in the general appearanoe and oondition of their :rfelds. 

This faot alone makes it neoessary that a continuous #ar-

fare beoarr1ed on with weedy plants. These plants 

moreover, if allowed to multiply unohecked would soon bo sO 

abundant and prevalent, that eoonocio f'arm croJ)s could not 

be produoed profitably. Weed seeds are soatterod and intro-

duoed into new looalities in a number ' of ways. Many 

of these methods of' Beed distribution are eit,her entirely 

or larg·ely beyond the farmers I control. FOD eX8.1n~)le, 

"vhen plants which have a .feathery attaohment to the seed" 

whioh makes it possible fOr them to float in the air are 

'allowed to prOduoe seed. on adjoining land we have no 

method under our oontrol by whioh we oan prevent the wind 

from .soattering ~hese seeds at will Over large areas. 
"1 We find that such seeds as the thistle, the \v11d lottuce. 

etc.; are soattered in this way. This is only one 

of "the nwnerous methods.which the farmer oannot wholly 

oontrol. Many weedy p l ants, ho\vever, are tntro-

duced into new looali ties, al tog·ether unintentionall yet 
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by method.s whioh oan easily be remedied or 'eliminated. 

Altogether too 11ttleattention is paid by the 

.majority of farmers to the purity of the seed which they sow 

. on their lands. Thl a-- is . partioularly true no 

dou~t, wi th clover t alfalfa and grassa seeds t as they 
on 

oarry an average a greater number of partioularly 

obnoxious weed ~eed8< than most of our other orops. 

New and troublesome weeds are often first observed in . . 

clover· ~eadowst ·and it ha s often been noted that clover 
.. 'I ~I 

fields contai.i n a tr-reat number of d1fferent weedy plants. 

The weeds found in d1f~erent fields varies greatly. de­

pending very often on the charaoter of the sead which has 

been sown on the field from year to year. It is a 

well tnown faot that a very large number of our most ob­

nox1d.s and troublesome w.eds are those whioh have been 

~ntroduoed 1nto this country, theough the agehoy Of 

eQonomio farm seeds purohased from EUropean and other 

foreign mark.ets. Through th1s ageAoy,- our eoonomio 

farm seeds j - seeds of weedy plants are .no.t only oarried. long. 

distanoes a~d introduoed into new localities, bUt they 

are often d1sJ)ur.sed looally" being oa:r.ried from one :farm 

to anot'h~ and ,fields hi therto free from troublosome weedy 

plants are infested. 
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In order to seoure some data in regard to the 

number and charactEtrr of the weeds disbursed in this way 

in Missouri,. samples of clover seed were secured from 

farmers throughout the 8tate and fram rotail artd whole­

sale seed lnerohants who supply more or less f'oreign seed to 

Missour1 farmers. In all one hundred and twenty-five 

B~ples were seoured. Forty-three of these came from 

large retail and wholesale houses:, . eleven from farmers who 

haa seoured their seed from looal seed dealers, or who had 

ordered from some seed oompany, 'and seventy-one from 

farmers who produoed their own seed, and many of whom sold 

more or less seed to neighbors. A numbe~ Of these 

samples which oome direot from the farm where produced had 

not been 'i'e~cleanedt so often oontained weed seeds whioh 

COUld have been quite easily separated out. This seed, 

however} was 30wm in this condi tion and was sold to other 

farmers who scattered it over their ~1elda without attempt-

1~g to remove any of the weed seeds. The f'o1 low1ng· 

table showsthe peroent of the different weed seeds whioh 

were present in each sample. Many weed seeds were found 

in the samples whioh though sca:rce in nUlnbe:r were of suoh a 

troublea~me nature in some , oases that it was of the utn~st 

importanoe that their presence be noted. Whenever 
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"Seeds of a weedy plant were found in a sample, amounting· 

in number-to les s than one peroent, the faot was recorded 

in the following table by inserting the letter ' t. (trace) 
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TABLE XXIX. 

PEROENT OF IMPURITIES FOtl:ND Ilf lrlS -SAllPLES or CLOVJlR SEED. 

,Sanw1e Percent Sample Peroent Sainp1e Percent Sample -Percent 
No •. impur- NO., 1mpur- ' No. lmpur- No. i mpur-

ities i ties' 1ties 1ties 

11 60.5 38 10 -98 4.5 74 1 
27 40.0 4 H.5 43 4.0 75 1 
16 33.5 5 -9.5 64 4.0 86 1 
112 33.0 101 H.5 · 68 4.0 88 . 1 
63 26.0 H·9· -9.0 83 4.0 92 1 
59 25 106 8.5 28 3.5 10~ 1 
12 24 24 8.5 72 3.5 
80 22 62 8.5 82 3.5 44 0.5 
13 21 66 8.0 9 3.0 4·9 .5 
105 18.5 71 8.0 18 3.0 53 .5 
69 18. 77 8.0 34 3.0 3 pure 
46 17.5 14 7.5 68 3. 10 pure 
61 17. 45 7.5 87 3. 29 pure 
122 17. 48 7.5 ·93 3. 67 pure 
110 16 84 7. -94 3. 85 ptU'e 
42 16. 104 7. 113 3. -91 pure 
60 . 15.5 121 7. 114 3. 100 pure 
50 15. 15 6.5 30 2.5 
35 15 32 6.5 31 2.5 
33' 14 26 64 36 2.6 . 
3 ·9 14 26 6. 56 2.5 
22 14 81 6 • . 57 2.5 

7 13.5 10·9· 6. 19 2. 
17 13.5 116 6. 47 2. 
52 13. 117 6. 76 2. 
65 13. 25 5.5 7·9 2. 
-90 12. 41 5.5 III 2. 
40 11.5 51 5.5 116 2. 
108 11. 103 5.5 37 1.5 
118 11. 123 5. 55: 1.6 
119, 11. 102 5. ·9~ 1.5 
73 10.5 6 5. 1 '1.0 
89 10. a 1.0 
70 10. 
54 10. 
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A ''Very ' gi'eat :' d1tf~enoe in the percent· of 1mpur-

1t1aa liaS noted. Only seven of 'the aamples were 

'absolutely :free ' from weed Beeds. A number Of" ~;- ::~~~:,~ 
J ' ."~' 

'other samples had 'lesa than two peroent of imp~'it1es. 
, (,' ", 

Vons1der1ng all Of ,the 88lllP:l.. examined. hovlever:t "" and 

I ,believe them to represent f.airl, ,the oharacter ,of the 

, olover seed sown on most Of the farm$Of M18SC?ur1~-

the amount of impuri·t1ea is ' dange~oU,f3,17 ,large'j aa by far 
, , 

'the larg,e::r nUmber of ,oUr ,farmers ' have not yet aome to 
, ,-

rea1-1z8 the importanoe of using none bUt the purest seed 

for the1r ,fields, nor have they ta.mil:1ar1zed themselves 

w1th the oharaoteristios Of the weed seed ' inorderthat 

they may distinguish them when they are ' present. 

For example, sample NO. 11, with over a1.ty 

peroent of 1mpur1tles was sent ' in for examin t10n with th1s 

.. 1nquiry, "what are the seeds \vhioh are mixed with this olove:r. 

~~e man I bought it from said it was pure, but after I got 
• t· 

it, home and had looked at it more oloselr I oam to the oon~ 

olusion that some of the seed were not those of red olover. 

Oan you tell me what they are?" The sample refeered to 

oontainedforty ,peroent of priokly aida (Sida spinosa), 

Beven peroent of 'yellow foxtail (Ohaetoohloa Glauoa, L.) 

and thirteen peroent of trash, largely in the fOrm Of small 

olods of dry olay about the same size as the olover seed, 
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together with a traoe of lady's thumb (POlygnum 'Per*1car1a, 

L.), small rag weed (Ambrosia Artemisiaefol1a, L) and 

whmr~ed foxtail (Chaetochloa Vertioellata, L.). All of 

these weed Beed oan very ea-sily be distinguished from the 

clover _seed, and t he most o~ them could with the proper 

machinery be separated out. 

Sample No. 1.2 was sent by a v~y progl'essive 

farmer, from Glasgow, Missouri with the statement that he had 

'bought. t .he seed to SO" in the spring of I-90S arid would 

like to know if itoontained any 'bad weed seed. I 

reported- that the sample cO!J,ta1ned thirteen dif ferent kinds 
" 

of weed seed, amounting to twenty-four peroent ·of the 

sample. . The oorrespondent at once replied 'saying 
weed 

that he had .no -. idea that the sample oontained somuoh seed 

and that ,he would not use it. but enolosed a sample of .a ome 

new seed ·whioh he had bought and used. On examination ' 

this seoond sample (samplel3) was foun~ to contain twenty­

one peroent of 1mpurlbties, oomprised of trash and si'x 

d1tf erent kinds of weed seed. 

others. 

found. 

These examples are quite representative 'of many 

In all thirty-seven kinds of for oi gn seed weI'e 

Some of these were present in a great many of the 

samples while others in only a f ew. Also some of them 

when present were in very limited numbers, while ot hers 

were the reverse. The kinds of seed fottnd and the 

:peroent Of sanples containing them is shown on the fOllowing 
page. 
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TABLE XXX 

A REPORT OF THE EXAMINATION OF 125 SAMPLES OF RED CLOVER SEED. 

Kind of seed found and percent of samples oontaining them. 

1 Crab grass. Symtherisma Sanguinalis, L. 57.6 
2 Yellow fox tail. Chaetochloa G1auoa,L. 46.4 
:3 Small orab grass. Syntherlsma Linearis. 45.6 
4 :Buckhorn. Plantago Lanceolata,L. 39.2 
5 Eracted plantain. Plantago Aristata, Michx. 36.8 
6 Green fo:>.. tail. Chaetochloa Viridis, L. 30.4 
'1 Sprouting crab grass. Panicum Proiferium, Lam. 29.6 
8 Broad leaved plantain. Plantago Major, L. 28.8 
9 Whorled fox tail. Chaetooh1oa Verticillata, L. 25.6 
10 Pig weed. AmaranthuB Retroflexus,L. 19.2 
11 Prickly sida. Sida Spinosa, L. 18.4 
12 Timothy. Phleum Pratense, L. 18.4 
13 Lady's Thumb Polygonum Persicaria, L. 13.6 
14 Curly dock. Rumex Crispus, L. 12. 
15 Small rag weed. Ambrosia Artemisiaef olia, L. 11.2 
16 Lamb's quarter. Chenopodium Album, L. 10.4 
17 Old witcrh grass. Panieum Capillare, L. 9.6 
18 Alsike clover. Trifolium Hybridum, L. 8.8 
19 Horse nettle. Selanum Carolinense 8.0 
20 Tear thumb. Polygonum Saggitalum, L. 6.4 
21 Clover dodder. Cuscuta Eplthymum, Murr. 6.6 
22 Sorrel. RumexAscetosel1a, L. 4.0 
23 Chick weed Alsine Media, L. 4.0 
24 Smart-weed dodder. Cuscuta Po1ygonorum Engelm. 4.0 
25 :Barnyard grass. Echinochloa Crusgari, L. 4.0 
26 Ivy-leaved morning glory. Ipo~oca hederacea, Jacq. 3~2 
27 Alfalfa Medioago Sativa, L. 2.4 
28 Redtop grass. -Agnostis Alba, L. 2.4 
29 Large rag weed. Ambrosia Trifida, L. 2.4 
30 Wild oat grass Avena Fatua, L. 1.6 
31 Canadian thistle. Cardeua Avensus,L. 1.6 
32 Millet Panicum Miliaoeau, L. 1.6 
33 Yield thistle. Cardnua Lancelatus, L. 1.6 
34 :Butter and eggs. LinariaLlnarla, L. .8 
35 Large dodder. Cuscuta Arvensis Eeyrloh. .8 
36 RU8sian thistle. Salsola Tra~s, L. .8 
37 White clover Trifolium ripens, L. .8 
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A DETERMINATION OF WEED SEED FOtrnn IN FIFTY SAMPLES OF 

ALFALFA (MEDICAGO SATIVA L. ) RECEIVED FROM SEED MERCHANTS 

IN DIFFERENT PARTS OF THE COUNTRY. 

A great deal, of alfalfa s~ed has been sold to 

Missouri farmers in the past few years and no doubt 

this amount will inorease annually as the orop has oome 
.. . 

to stay. As no seed of this plant can be produoed 

under O'tl"r olilnatio cond1"~ions, all of i t mus·~ be intro-

duoed frrnn other States. Most of "this seed is no 

doubt quite pure, but that all of it is not, i s evidenced 

bOy various letters reoeived at the Ex:periment Station,. 

making oomplaint that alfalfa seed sown had introduoed some 

. troublesome weed,- partioularly dodd.er .• 

In order to asoel'tain the quali ty of J!jhe alfalfa 

seed whioh is being offered for sale aronples were seoured 

from ~ifty seed firms and tested for purity and for 

g,ermina tion • That most of the arouples do not con-

. tain weed seeds in any great abundanoe is sho1m by the 

fO~lowing table. 
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From the preoed1ngtable it will be noted that 

twenty peroent of all the f?a.mples tested were absolutely 

free of any weed or other foreign seeds. Thirty-one 

peroent of the samples oontain~ less than one percent of 

seeds of anyone weedy plant. Some of the sffinples t 

however, should be olassed as dangerous. In the 

fifty saraples exanlined seed of some tw'enty-seven foreign 

plants were found. The fOllowing table gives some 

idea of the peroent of smnples whioh oontained the various 

weed seeds. 
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TABLE XXXI. 

RE:"'ORT UPON THE EXAMINATION OF FIFTY SAMPLES OF ALFALFA SEED. 

Kinds of seed found and the peroent of sam:ples oontaining them. 

Green foxtail. 

Red olover. 

Buokhorn. 

Sweet olover. 

Pig weed. 

Chaetoohloa Vir1des, L. 

Trifolium Pratense,L. 

54.0' 

32.0' 

Plantago Lanceolata,L. 30.0' 

Med1oago 'Denticulata , Willd. 20.0' ' 

Amaranthu8 Retroflexus, L. 12.00 

Sprouting crabgrass.Panicum Proiferium, Lam. 8.0 

Curly dock. Rumex Cr1spus,' L. 6.0' 

Dodder. 

Crab,grass. 

Whaied foxtail. 

Broad Dook. 

Priokly' Sida. 

Small orabgra·ss. 

Alsike clover • . 

Russual thistle. 

Barnyard grass. 

Timothy. 

Lady's thumb. 

Small rag weed 

YellOW foxtail. 

Cuscuta Epit~rmum. 

Syntherisma Sanguinalis, L. 

6haetoohloa Verticillata, Ll 

Rumexobtusifolius, L. 

Sida Spinosa, L. 

Syntherisma L1nearis, L·. 

Medicago Hybridust L. 

Salsola Tragus, L. 

Echinochloa Orusgari, L. 

Phleum 'Praetense, L. 

Polyg,onum Persioaria, L. 

Ambrosia Artenisiaefo11a, L. 

Chaetochloa G'lauca, L. 

81. 

6.0 

4.0 

4.0 

4.0' 

4.0 

4.0 

4.0 

4.0 

4.0' 

4.0 

4.0' 

4.00 

2.0' 





Ohiok weed · A.lsine Med±a, L. 

Old Witoh grass Pan1oumCap111are,. L. 

Tumble weed. 

Burr clover. 

Lambs Quarter. 

Aramanthus· Spinosa, L. 

Chenopodium Album, ~. 
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2.0 

.2.0 

2.0 

2.0 

2.0 





TABLE XXXII. 

A GEIDvfINATION TEST OF rIFTY SAMPLES OF ALFALFA SEED 

RECEIVED DURING THE YEAR IH07 AND THE SPRING OF 1·908 

FROM: SEED MERCHANTS IN MISSOURI A1ID NEEGHBORING STATES. 

Sample 
No. 

Souroe Date 
rece1vE1d 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 · 

16 

17 

18 

1·9 

Missouri Seed co., Kansas City, Mo . 

J. E. Wing· & Bros., Meohaniosburg·, o. 

ROss Bros. r1ohata, Kas. 

P. w. Wood & Sons, Riorunond, Va. 

B~teldeB Seed Co., Lawrenge, Kas. 

H. L. Vil11t Drug· Co., Augusta, Ga. 

Blackman & ~iffin, Ogden, Utah. 

Wm. Rennie, Toronto, Canada. 

G~iswold Seed Co., Linooln, Neb. 

J. G. Pe~PI)ard. , Kansas City, Mo. 

Barteldes Seed Co., Lawrence, Kas. 

Barteldes Seed Co., ·Lawrence, Kas. 

Mitohell Bros. st. Joseph, 1(0. 

Barte1des Seed Co •. , Lawrence Kas. 

Schisler & Cornelli, st. Louis. MO. 

F. M. ~horburn & Co., New York City. 

Barteldes Seed Co., JJawrenoe, Kae. 

Arohias Seed store, Sedalia, Mo . 

Ba:r.teldea Seed Co., Lawrence, Kas . 
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Apr. 08 

Feb. 08 

Dec. 07 

Jan. 08 

Jan. 08 

Jan. 08 

Mar . 08 

Mar. 08 

Mar . 08 

Nov. 07 

Jan. 08 

Jan. 08 

Jan. 08. 

Feb. 07 

Feb. 07 

Feb. 07 

. Feb . 07 

Feb. 07 

Feb. 07 

Percent 
germi­
nation 

80 

86 1/2 

85 

79 

79 1/2 

80 

90 

·9·2 

·90 

88 

87 1/2 

83 

86 

76 

76 

80 

·90 

HO 

8-9 1/2 





S81llDle 
No. 

Souroe 

Ross Bros. Wichita, las. 

RosS~08~. Wiohita" K~&. 
, 

Date Peroent 
1'eoe1 ved gorrni­

nation 

Jan. 07 83 1/2 

Feb. 07 .69 1/2 

20 

21 

22 Spr1ng,fie1d Seed· 00., $pr'1·ng,f1eld,Mo. ·Feb. 07 6& 

23 Spr1ng·field , Seed 00." spring.field., Mo. Feb. 07 74 

24 M1s.sotxri Seed Co., Kansas 01 ty t Mo. Feb. 07 ' 86 

25 M1 tohell Bros., st·. Jos~ph" Mo. Feb,. 07 8·9 

26 Ba;rteldes Seed aQ~", LaWl'ence, ~,s. Feb. o't 82 

27 J ... Vf ft. Wing: & ~Q ... Me~.han1osburg:, o. '. Jan ... , 07. , 80 

SS( ohoioe) GT1.m1old Seed. 00 • . ,. 'Linooln', Neb. 

2S( fanoy) , Gl'1sw()ld Seed Co. t Linooln, Neb. 

30(Turkestan~ • " tt It .. 

Feb. 01 ·eo 

Feb ' 07 ·92 

Feb. 07 ·93 

31 Plant, Seed 00., st. LOUis, Mo. Sept . 07 8-8 

32 Ross Bros. W1ohata, Kas. Mar. 08 -96 

33 J • .A .• Everett,. Indianapolis, Ind. Mar. 08 86 

3~ J. M. Thorburn & co., New York aity. Mar. 08 12 1/2 

35 springfield Seed 00.", Springf161d, MO. Mar •. -08 77 

36 Arch1as Seed Store" Sedalia, .MO. Mar.·· 01 86 

37 

~8 

ROBS Bros. Wiohita, Kas. 

Ross Bros. Wiohita, Kas. 

Mar· 08·. , 84 

Mar. 08 " 83 

3·9 (sunflower) Barteldes Seed 00., Lawrence,K. Mar. '08 85 

40 (choice) 

41 (fanoy) 

42 (gain) 

It tt It Mar. 08 

It .. It It Mar 08. 

Missouri Seed co., Kansas City, MO.Mar. 08 

43 lo\va Seed Co_, Dos MOines, Iowa. Mar. 08 

44( fanoy) 

45 (gain) 

Griswold Seed· 00. ·, Linooln, Neb. Jan. 08 

Missouri Seed Co. ·, Kansas C1 tYljll!o. Fob. 08 

84. 

88 

64 1/2 
·9·0 

6-9 1/2 
87 

74 1/2 





'- Sample 
No. 

So'tlroe Date Peroent 
received germi-

nation 

48 (aiken) ' T. W. WoOd & Sons, Richmond, Va. Apr. 08 -92.1/2 

47 T. VT. Wilkeson, Eureka, MO. A-pr. 08 86 1/2 

48 D. M. Ferry & 00.; Detroit, Mioh. , May 08 65 

49 Orene Parker 00., Oov1ng,ton, Ky. ~r. 08 86.1/2 

'50 Barteldes Seed 00. " Lawrenoe, Kaa. Mar. oa 88 

Average of -all samples, tested ' 80.3 

In the germination test it will be noted that there 

is a oon~1derable d1ffprenoe 'in 'value of the samples tested. 
- ' 

For ' example, the two sarnplea 35 and 15 geI'lYlina ted·96 

peroent .of , the totalj while srunples 22 and 41 each germ1 .... 
, , ' 

nated less than 65 'peroent of the total. An avera~e of 

all of the samples gave a test of 80.3 peroent. This 

is oonsideI'ab~y below \vhat might reasonably be expeoted 

from what we wo:uld oallltgoodiseed. A good sample of 

alfalfa should g·erminateclat least ·95 peroent of' the total. 

Alfalfa seed is generally oonsidered to Inainta1n its 

vitality well. In this test it will be noted that 

amnplea 14 to 301nolusive whioh were rooeived in the 

spring of 07,' and wl?-1ch we m1~ht reasonably' expeot to b~ 

older on the average than the samples ~eoe1ved in the 

spring Of 1908, 'gave an average of 82 peroent g.ermina-





t10n which is 2 percent above the average of · the whole 

number tested. We would not conolude from this that 

the older seeds are on .the average more viable, but it 

does indicate that we need not ~e partioularly anxious 

as regards the viability o:f( alfalfa. seed which we have had 

for one or two yea:rs . provided it gave . a strong germina­

tion when :first secured. 

86. 





II. 

S l.llOIARY. 

1. In examining 125 s8lriples Of olover seed thirty-seven 

" different kind of' fOJ.'leign weeds werE? found. T.he amount 

of 1mpuri tfes which the "sample" oon-e.8r1rted varied from over 
. . . 

sixty perQsnt to nothing. Only 5.. 6 peroent of the 

samples were free from weed seed. 

a.In the examination of fifty samples of' alfalfa 

twelve pe~~ent were ra'W'ld to be .· ab'solutely free f'rom 

weed seed, thirty-one peroent of the samples 'oontainetl 

less · than one peroent of the seeds of anyone w'eedy plant. 

In all seed of twenty-seven · fore·ign plants were found • 

. ' cr.t-een foxtail was by far the most abundant, being found in 

fifty-four peroent of the samples. The peroent · 

germination of the fifty samples rang·ed from ,96 percent to 

65 :peroen.t, with an average of 80.3 peroent. 
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I.Good .seed - "Red CIDV'eY 

~. Good Seed - AJfalfa. 

I.. rD1I1 R»or' tr)cJeill,l-fj 
Clover-· 

4- Foul- Poorl4cJQh+.!:l-AljeaIJa 

S. GootSl SeetJI AI.s iKe 





6.JQmes"'ow'1 W •• a . 
OQ+.,rA ..5.ra",," ,um L. 

8. Green Fo .. 1-0;1 
Cha,.,oEt .... GI'h •• vIr-i.,. (L.) Port •• 

ID. Brae. te d PIAnteu" 

I. Yellow FOJC+Qil 
Cham.erQP"'. qlo.&lctJI (L.}Ku,..fx.e. 

11.8rGcteJ PIon"',,;'" 
f'Antoqo A .... i.,fofo M'~h_ 





12. FI.,d Dodd.". . 
C&la~"t. )I,..".,.. a/.~ JaIl'1~'C" 

14. Suc.1< P/.",fd'I"J 
PI.n+dljo Lone., .... o L. 

16. B r~c+.d P'ot'lf",,, 
Plonf.G 10 A rls.o+Q.., l1.c"" 

I~. Clover Dodde,,­
Cu.ac,ul-. £p,,.,,,"I1,".., /"'1&1,,1' 

15. S rood P'onlt:,," 
Plo"''''OtD MojoY L. 

17. LArnb6'1UQr.er 
Chenopocl"m Alb.,WI L. 





II. CII..-I ey Doc.tc" 
Ru ...... Cr •• ,.tJa 

20. Tear rhllmb 
P."t,_ft.,," An/olt"," L. 

Z 2.. ffor.e Sorrel 
Ru .... ex Ocefo3ello L" 

I. Pe"" • ..,'''-"'. S"'~r" w •• " At."o..,.,,., "."."'''.'''c",,, L. 

2 •. Lael.,.a ThClmJ:a 
PO''1'10"IIrr1 Pe,-. .. ,car,. L. 

2~ . Pric.Kly S,'«4 
S"dG Sp,';'oao. L 





24. Sproul-,,,, C~.b Gr .... 
Po,,, ~u"" Pro/,j_"'u", L 

~,. O.e/ W,k,h t;ro.sa 
Pen'CUIn Cop,llorc L. 
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