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P A R T 1 . 

aterials and Bethods . 

Selection was made from spdced pl~nts nine 

inches apart grown in rows eighteen inches wide . 

There was thus ample room for the full development 

of each plant , competition and the shade factor hav­

ing been eliminated. 

Twenty-eight plants from both commercial 

and local strains were chosen. Pl dnts were selected 

1 over a wide range of date f flowering in order to 

ascertain whether earliness or lateness of flowering 

produced any effect on the seed colour . It was 

noticed that different plants whowed wide variation 

in the amount of purple colouration developed on the 

seed stalk , rachis , sterile spikelet , flowering glunc , 

and palea. The selection included plants 1s diverse 

as possible in this respect . 

The plants were identified by means of 

nu .bered pegs . 

At flowering time each plant was ex~iincd, 

and those heads which bloomed at approximately the same 

time were retaL.ed while the remainder were clipped off . 

On a small number of the plants only seven heads 

remained, but usually it was possible to retain from ei._;ht .­

to twelve. Bv naked eye and uith a Xl2 hand lencs, a. 

close exarnin~tion was then made of the stalk , r~chis , 

sterile spikelets , and , where visible , the flowering 

glume and palea , with special reference to the anount of 

purple colouration developed. As the a 1ount of purple 

in the seed-stalks increased •ith maturity , they were 

examined at fortnightly intervals , and the amount and 

position of the colour recorded. 

A few days after the completion of blooring 
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of ec.1.ch pl ~nt one ol' the) ·seed-heu.ds was clipped off , 

placed in a labelled seed.envelope , "Lnd taken to the 

laboratory fo"' further examination. At three-day 

intervals, one seed-head f·roCJ each plant was .removed 

and examined. The length of time between collecting 

the first and last head of a plant ranged from three 

to five weeks depending on the number of seed-heads. 

If th0 selected heads of the same plant bloomed sim-

ulto.neously , it 7vould natur..i..lly be supposed that ex­

amination of seeds from heads harvested at three day 

intervals would serve to show differences due to 

maturity •. The possibility that pronounced ch....nges 

of weather during t·he ripenin
0 

period might exert an 

effect on the colour of the seed and modify the re-

sults of maturity was also kept in mind. 

To obvi~te th~ effects of any after-ripening, 

the seed-heads were ex1:1 ·1~ned in the laboratory as soon 

as possible aft3r being remuved from the plant . A .a 

d.issecting microscope with a m.1.gni icition of twenty 

diameters ·was used f o~ these observ:J,tions \1l1ich were 

made in ref ~ected daylight against a white background. 

s depth of colour depends so much on intensitv of 

light , examinations were made only during uniform and 

favourrlble periods of the day. Artificial light was 

found to be unsu~tatile foT' complete differentiation. 

Before removing the seeds , the head was ex­

amined under the microscope to determine the amount and 

position of the purple and green pigments in the rachis 

and sterile spikelets . The seeds were then removed 

from the head and about two hundred (i .e. usually about 

one-third to one -half) were examined under the microscope . 

To expedite examination the seeds were placed in rows 
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:::o that there was little likelihood of u.n~' escaping 

observation or being examined more than once. 

They were pl:....ced w.:.th the flowering glume* uppermost, 

and twenty diagrams were p :i.inted to depict the ra11.~e 

in colour. (See Plates i.ii.and iii , pages 0-11 

The ' number of' seeds correspondi.ng to each colour 

group was noted, en~blin0 the percentage of the diff­

erently coloured seeds in the head to be obtained. 

Each colour diagram was ide~tified by a letter :-

a . b .c. etc . These groups are arbitr ~.ry· but serYe· the 

purpose of classifying the seeds. With such a large 

number of colour groups the majority of the seeds 

approximated closely to the diagrams . 

* When speaking of the colour of the seed reference is 
strictly being made only to the colour of the flowering 
glume . 
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Results : 

Of the twenty- eight plants under examina-

tion four were omitted from the results because of 

the ver'-'' hi.Sh percents.~e of u:..'ldeveloped group y seeds . 

Thelfigures relating to th remaining twenty-four are 

given in Tables 1 - 9 ( pages ~~-~1 ) 

The colour groups range in order from the 

lightest at the top to the darkest at the base of the 

column. Groups x and y have been separated and placed 

at the bottom of each table as these seeds must be con-

sidered apart from seeds of the other groups . The 

straw coloured seeds of group y are usually poorly de ­

veloped, consisting only of 11 husk" , while those of 

group x,though often well developed, have lost any 

bright colouration they may h.:ive possessed. 

Seeds which resembled a colour dia..;ram except 

that they had two-thjrds or more of the area of the 

flowering glume straw coloured have been identified in the 

tables by means of an asterisk. 

In order to stress any difference i n the final 

colour of the seeds of differe.nt plants , graphs have b en 

prepared by plotting the darkest colour group in each 

head against the maturity of th~t head (pages 28-36)* 

The graphs shown in Fig.; .1 - 7 (pJ.ges 38-34) are plotted with 

ms.ntessae of the same colour groups . Plants A 13 , A 16 , 

and A 18 (Fig. 8 , page 35 ) and 4. (Fig . 9 , pa.ge J61 

contain some different colour groups and h~ve been 

plotted separately . 

* The darkest colour group comprising at least 5~ of the 
seeds in the head (excluding group y) was used for the 
construction of tha graphs , as figures lower th..:J.n this 
were not reg~rded as sign~ficant . 
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Groups y and x have been omitted from the grv..phs • 

. ith the exception of Plants A 13, A i6, A 18 and 

A 4, graphs· of plants which flowered at approxima.tely the 

same time are grouped together , but allowance must be made 

for the fact that the first heads were not necessarily 

collected on the same date . At the base of each graph 

the date when th~ first head was collected is shown. This 

grouping does not apply to graphs of Plants A 13, A 16 , and 

A 18 (Fig. 8 page .35) which are grouped together as they 

resemble one another in having certain colour groups not 

occuring in the ot~er graphs. Furthermore , Plant A 4 has 

some different graphs from all the foregoing plants and has 

therefore been plotted separately. 

For ease of reference the grouping of the plants 

in the tables has been made comparable with that of the 

graphs . 

\. 
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TAB:LE 1. 

COLOUR GROUPS OF SEEDS FROM HEADS CvLLECTSD AT 3 DAY INTERVALS . 

Plant A 1 . Plant A s. Plant A 9. 

Heads : - 1 2 3 4 5 6 7 8 9 . 1 2 3 4 5 6 7 8 9 10. 1 2 3 4 5 6 7 8 g 10. 
Groups . ~7 ~ % % % % % % ok ~l ~2 ~ % % % % ~ % % % % % % % ok % % % 1o 

' ' a a a 22 
b 50 45 49 b 33 38 21 13 b 58 21 31 

a 25 26 42* c 8 12 20 45 c 10 5·2 39 

d 49 7* d 12 33 15 d 19 7 

e 19 23 11 3 e 19 43*55 e 43*19* 6 24* 

38* f 36 * 
I-' 

f 14 r [\J 

g g 22 g 
h 49 16 I I h I2 41 18 13 h 11 46 46 19 -2T 
i i i 
j j j 39 
k 5 16 14 k 31 32 18 k 14 30 21 _9 ___ 11 22 
1 1 1 
m 10 m 12 49 m 24 

n 5 9 10 11 n 16 n * 0 0 0 
p 6 3 p g 18 35 9 p 12 6 13 
q 1. q 
r r r 
x 4 x 3 7 I3 2I x 14 1 9 g 
y 33 30 25 37 51 22 36 27 59 

- - --- - - -
y 8 26 7 2 7 19 11 1 6 9 19 19 y 10 8 23 21 17 9 16 34 36 I s 
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TABLE 2 . 

C~LOUR GROUPS OF SEEDS FROM HEADS COL.uECT ED AT 3 DAY INTERV.\.uS . 

;Elant A 7 . ' , Plant A 6. .Plant A 12 

Heads :· - 1 2 3 4 5 6 7 8 g 10 11 12 13 14 1 2 3 4 5 6 7 8 g lo 11 12 1 2 3 4 5 6 7 8 
Groups. Cf} 7o % (J' % % di. % dJ '.& <& % % % 'lo % % % % % % 7o % % % % ~. • '#,HHU 11. • ~. • % % % 'Jo /'O lO & 70 

a 77 64 a a 
b II 2I 5I 2I b b 

c 41 62 45 28* c 7* c 19 22 
8* 

d 31 7 d 23 38* d 75 40 

e 23 4 18 6 e 37*56*16* 52*3* e 54 41 8 27 

f 25 15 11 f 3* f' 6 
g g I-' 
h 37 11 h 16 10 3 11 13 h 18 21 17 33 17 20 c. J 

i i i 
I 

j j j 8 36 
k 40 I 2 23 9 7 2I k 11 21 21 7 22 k 30 18 25 
1 5 7 1 1 

5 24 3 
m 18 19 m 25 27 31 35 11 8 2 m 1 23 53 

n 4 n 18 4 4* n 
0 0 0 
p 46 402!3 29 8 I 2 5 p 8 10 20 *p 19 16 17 11 

2 0 
q 14 4 50 7 7 1 * 26 q 22 11 16 27 58 q 10 5 22 10 
r r r 

x 7 6 1 4 4 x 11 7 26 4 3 29 2 x 

y 12 18 8 17 9 26 16 21 2319 29 56 30 35 y 32 37_16 36 27 39 23 24 5 47 18 30 y 6 10 6 20 8 11 11 6 
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TABLE 3 . 

COLOUR GROUPS OF SEEDS FRO~.~ HEADS CCLLECTED AT 3 DAY INTERVALS . 
Plant A 10 . P ~nt A 22 . 

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 l l 12 13 • 

a 

16 63 b 45 36 75 
24 c 17 26 17 817' 

d 51 35* 8 
6¥ 

e 40 17 4*15 16 7 9 
--·-~-------~~-~-----

f 
g 

8 h 9 15 29 9 2o--l3 
i 

---- · - ----- - ·---- -- - - -- - --- --- - --------- --- --

j 

11*8 62* 

k 
----------

17 3 5 II 6 
1 

13* 
m 7 10 25 29 

T4 n 5 
0 
p 0 4 3 
q 
r 

x 64 42 26 14 x 
y 11 13 13 17 7 18 13 25 66 24 y 7 23 25 8 . 49 48 39 37 6944 45·49 49 

!; ~ 

1--' 
~ 
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Groups . 

a 
b 

c 

d 
e 
f 
g 
h 
i 
j 
k 
1 

m 
n 

0 
p 

q 
r 
x 
y 

,,---- -

Plant A 21. 

1 2 3 4 5 6 7 8 9 lo . 
% % ' % % § % % ~ p 

68 11 
13 44 

r o'f{ 
23 

31 26 11 

2r ____ I 

7 

17 9 

f 

13*4 . 

5'1{ 
6 

1800,:16* 
4 26 6 

T3~T 9 
lo* 25* 

15 64 13 5 

g 3.4 10 s 
T9 -15 19 88 87 50 21 12 26 3 7 

" if, 
\ 

Table 3 (Continued. ) 

! 

a 
b 

c 

d 
e 
~ 
~ 

g 
h 
i 
j 
k 
1 

m 
n 

0 
p 

q 
r 
x 
y 

Plant A 11. 

1 2 3 4 5 6 7 8 9 . 
e ~ ~ % ~ % % % ~ 

46 8* 
1sir: 

23 6* 7*22 25* 
2 

6 8" 

-··-·-·----·---- -- --31 
6 9 11 3* 

9 

8 5 y -- - 6 
31 86 93 48 53 85 88 83 97 

'.i " 

f-' 
01 
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TABLE 4 . 

COLOUR GROUPS OF SEEDS FROM HEADS Cv.LLECTED AT 3 DAY INT.:RV~-iLS . 

Plant A 15 

1 2 3 4 5 6 7 8 9 10 
~ ~ % % % ~ % ~ % i 
165 I 

17"'lo* 
18 50 9 

15 3* 6'!' 

16*15*6* 
s~ 

15*14 

10 2 

6 

13* 
5 4 8 

5 

1Z~22~? 

5 24 16 12 
16!iT6- -28~7 8 

IZ I6 IGT4:H4 
17 33 66 81 55 36 43 40 36 58 

a 

b 

c 

d 

e 
f 
g 
h 
i 
j 
k 
1 

m 
n 
0 
p 
q 
r 
x 
y 

Plant A 3 . 

4 5 6 7 8 . 
% <& ~ ~ ~ °& '.& 

32r-
15 
9"'"~ 
3 26 29* 

36* 
40*7 4 

64*57:1~50 48* 

12*17 

6 - - rr T2 - s 
41 5·5 60 22 32 32 26 27 

1--' 
O'l 
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TABLE 5 . 

COLOUR GROUPS OF SEEDS FROI~ HEADS COLLECTED AT 3 DAY INTERVALS . 

Pld.nt A 24. Plant A 19 Plant A 26 . 
He3.dS :- 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 I 2 3 4· 5 6 7 8 9 10 11 
Groups . 

a 95 82 7 6 16 a .LOO ':H i6 a 
b 6 28 14 b 3 b 

18* 10 .. 
c 5 9 20 34 c 23 4 c 44 22 49 22 1.3 

28· 3"" 
d 10 14 7 d 4 d 47 27 28 26 28 'J 19 

g>i' 15* 2 •' 4 
e 7 3 e 5 24 36 e 8 29 13 4 39 
f 16* f f 6 5 
tS g g 

··- -·--·--

h h 8 h · 322s-------r2 1 
i i i I-' 

j j j 37 6 -..J 
I 

k k 7 k 
1 1 1 

~------- --~------- · -·----·-- - ----- ----·-

33" 
m 16 m 8 1 5 m 14 
n n n 
0 0 0 
p p 2 p 
Y. Y. 1 a 2 q 
r r r 
x 6 !6 !9 :El x !J !6 6 7 it x --------------

y 5 l8 13 4 7 56 28 33 32 4 7 y 6 61 8265 66 59 90 55 y 3 20· 25 24 3 7 35 20 31 34 55 
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L~~LE 6. 

CO.LOUR GROUPS OF SEEDS FROM HK-tD~ C0Li.ECTED AT 3 DAY INTERV.n..uS . 

Plant A 14. 
1 2 3 4 5 6 7 8 g 10 11 

14 

a 
3 2~ b 

g 

10 
4"' 

6 g lo* 
13""5~ -18"'5'1: 3''! 

15 7 14 10 8 5 

20 Tr-T2 5 

4 6 

6 ~ 

c 

d 

e 
f 
g 
h 

lo* 3 4 5 m 
n 
0 
p 
q 
r 

9 4 3 3 x 
2 g 13 35 71 40 66 47 51 70 70 y 

Plant A 25 . 
4 5 6 7 8 9. 

4 2* 
s·--~3* 

19 20 4 4 
13~8'1' 4* 
4 6 6 11 

5 

rr- 30----rt5 12 16 

16 

T 28 24 40 51 46 57 80 

:> 

I-' 
()'.) 
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TABLE 7. 

COLOUR GROUPS BF uEEDS FRrn\1 HEADS COLLECTED AT 3 DAY INTERVALS . 

Plant A 23 Plant A 27 Plant A 28 . 
Heads : -:- 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 
Groups . ~7 ~ % ~ 'fa % '& '& ~8 ~4 % % a' % c a 

~6 % % % ?O 
' 10 

I7 
i'O ( 

a a a 
b I5 I9~ b 5 II 20 b 2q 23 
c I6* 

8* 5* 25~~6* c 35 2 3 3 c 14 35 18 3 
Ir*" 

d 29* 6* 26* d 21 3 7 33 17 d 13 30 
11* 8 .. 

e 7* e 21 20 14 e 8 9*6 
f f 9 2 f 

I-' g g g U) 

h h h 15 --- ----

i i i 
j j 1 j 9 
k k k I5 
1 1 5 1 

29* 12* lo* 2* 
m 9* 6 m 2 3 m 3 6 7 
n n 2 n 
0 0 0 0 

p p 1 p 
q 0 q 2 q I 11 
r r r 
x !5 9 5 4 x !8 3 2 5 x 
y 68 48 67 69 47 100 56 

------·-
y 39 50 14 44 35 62 40 y 43 52 33 66 74 23 80 
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TABLE 8 . 

COLOUR GROUPS OF SEEDS FROM HEADS COLLECTED AT 3 DAY INTERVALS. 

Plant A 13 . Plant A 16. Plant A 18. 
Heads:- 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 . 
Groups . % $ % % oJk ~ % ,, % % % % di CJO % °lo G':f c' O!: o" d: % '& % 7;, * 70 70 

' 
70 70 70 & ~ a 95 92 57 a 67 a 

b 1 13 b 20 b IOI4 
c Io 32 13 35!! 7 c c ££ 20 17 

9 . 3~ 

d 24 16 32 14 15 5 d 4 d 32 23*36 
e I5 8 7 7 3 e 3 0 e 39 9 9 7~ 

f I4 3 9 f' f 
g g 9 g --9 
h 27 Io 7 h 4 8 h 12 4 (\J 

i i i 
0 

j j j 
k 5 10 k I6 17 32 k 13 .. 27 
1 3 9 1 58 6 II 1 5 5 

IT* 8 
m 5* 5 m 5 8 m 7 11* 
n n 2 n 
0 9 0 6 11 3 10 0 
p p 22 40 23 17 2 23 25 p 4 
q q 5 I 7 27 23 q 4 14* 
r r r 
x x Ig IO 2I '7 if 5 3 5 6 x IB 5 12 7 
y 5 7 y lo 58 26 46 32 34 33 85 35 26 y 22 16 29 26 3 1 62 

~----·-----~--- -- ~- - - -----------



- - --- - ------ ~ ~--
ll. , J • -· ;) ) , u 

TAJLE 9 o 

CvLLCCTED AT 3 D.ti.Y H:TERVA.LS . 

Pla.nt A 4 . 

Heads : - 1 2 3 4 5 6 7 8 . 
Grou~. 

~ 

a 36 
b 20 
a 20 6 7 

7 
d 50 44 33 23 15 5 
e 23 
f 
g 

ro h 26 I-' 
i l 8 25 30 20 
j 
k 
1 
m 6 3 4 1 

~ 

n 
0 
p 
q 
r 2 10 -24 
x 
y · 24 44 49 41 30 43 50 47 
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Discussion of Results : 

In considering the colour of the c~ryopsis we have 

exa.iine.d only the flo.rnring glume , which should be consider­

ed as a part of the mother plunt . The most widely accepted 

view on the phylogeny of the grasses is that they have 

urigin.J.ted by reduction and modification from li l y - like 

plants . The palea is corn._monly assumed to represent the 

outer perianth whorl , and the flowering gl ume is considered 

as being a bract . In fertilization the characters of the 

.embryo and endosperm are influenced by the charact~rs of 

the pollen parent , but there is no evidence that this 

influence would extend to the flowering glume and palea. 

It is not necessary , therefore , to consider the pollen 

parent when studying characters of the flowering glume and 

pale a . 

The results sho.m in Tables 1 to 9 will be dis ­

cussed under three headings , viz . 

1 . The range in colour of the seeds of 

a single head. 

2 . The occurence of different colour 

groups in different plants . 

3 . The anomalous groups x and Y• 

The graphs which have been constructed from data 

in the tables show some resu lts more clearly. These will 

be considered later (page 37) under the following head.ings:-

1 . The trend in seed colour with increase 

in i::1ge of the seed- heads , and the fin.J.l 

colour attained by seeds of different 

pldnts . 

2 . The .rate of increase in the colour 

intensity of the seeds . 

1 . The Ra.nge in Colour of the Seeds of a Single Head : 

In any one head the different seeds cannot usually 

all be included in the same colour group . Just after 



., 

~ 
I 

I 

Q I 

·" 

L_ 

- 23 -

blooming all the seeds of a head are green , but in a 

few day s some begin to show a yellow tint . As the 

head becomes more mature some t ake on a deeper yel l ow 
c 

colour while othersmay be still green , and others again 

will be intermediate . With further·maturity , as the· 

yellow in some of the seeds gives place to various shades 

of brown , the number of colour groups present usually 

increases . In the final heads collected the range 

may be maintained but in some cases it decreases and in 

others actuaLly increases . 

It may be thought that the range in colour of 

the seeds of a single head is due to the difference in 

the dates of blooming of the flowers. As there is an Nv,r 

of ·four to five days between the blooming of the terminal 

and bd.Sal flowers of the same spikelet and an average of 

about eight days between the opening of the first and 

last flower in the head, the above contention wi t11out 

further evidence , ,vquld tend to carry weight . On this 

hypothesis , the seeds fro .1 the flowers which bloomed first 

' 
wou~d be the most mdture and would t h erefore be the darkest 

in colour , #hile the seeds from flowers which bloomed 

last would be lighter until the final stage of develop-

ment when colour increase ceased. When all of the seeds 

had reached this stage they would be uniform in colour. 

This , however , is found to be the case only in two of the 

twenty- four plants studied. 

Since fourteen heads of Plant A 7, (Table 2 page 13) 

have been· collected and analysed , it will serve as a good 

example to illustrate the diversity of seed colour of the 

most mature heads . The darkest colour present , group q , 

appears first in head 8 and some seeds of this group are 

present in each of the heads collected later . As head 14 

was collected eighteen deys later that head 8 and thj_rty­

nine days after the yellow colour began to develop in 
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some of the sePdS it seems reasonable to assume thet all 

the seeds of this head should have reached their final 

colour. But in head 14, as in the other heads, there are 

some seeds which are much lighter in colour than group q. 

Looking ut this from a slightly different standpoint, it 

can be assumed that as the final colour was first 

present in head 8 (twenty-one days after the first head 

was collected), then t1rn addition of the average period of 

flowering of a head (eight days) to this should give the 

approximate time when all seeds were of the same colour. 

As has been shown previously, however, even after thirty­

nine days, that is eighteen days after the final colour 

first made its appearance, the head still showed yellow 

seeds with only a tinge of brown. It is apparent, therefore, 

that age is not solely responsible in determining the 

degree of darlmess of colour attained by the seeds. 

The position in the spikelet my exert some in-

fluence in determining the degree of darkness of the seeds. 

In plants where the dark colour group q occurs, some 

evj_dence has been collected which indicates that the terminal 

seed of a spikelet is often eventually darker in colour 

than the other seeds of the same spikelet, even although 

the terminal fiower is the last in the spikelet to bloom • 

This seed can be recognised by its withered rachd.lla or b:r a .. 

rudimentary sterile flower attached to the rachilla. 

Although it is usually quite well filled it is always .smaller 

than the other seeds. In head 10 of· Plant A 16 \ 'l'able ~ 

page 20) 75~ of the terminal seeds were classified as 

group q, the rest being placed in groups p and n, but only 

22% of the 11 non-terminal 11 seeds were included under group 

q. Although similar counts h3ve not been made with seeds 

of other pl13nts, in a number of eases it has been noted that 

the majority of the group q seeds were terminal. 
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Observations, as fBr as they go, appear therefore to 

indicate that t h e effect of age alone on the darkness of 

the seed colour may be modified by the position of the 

seed in the spikelet. 

2. The Occurrence of Different Colour Groups in Different 

Although the lighter coloured groups are very 

similar in different plants, this cannot be said of the 

darker groups. With increase in age of the seeds there 

is a uniform trend from group a through group b and c to 

group d, but after this stage is reached there is remarkable 

diversity i n the colours attained by seeds of different 

plants. There js marked difference, for example, between 

plants in the degree of reddish colouration developed in 

some of the more mature seeds. Some plants contain seeds 

of such reddish coloured groups as q, 1 and o, while others 

contain none of these groups. Reference to the analysis of 

Plant A 16, given in Table 8 (page 20 : shows that a large 

number of the seeds have a decided reddish tint. Plant A 4 

(Table 9, page 21) on the other hand, has no tra.ce of ·red 

in any of the seeds, the darker seeds in this case h8Ving 

a very slight purple tint. The seeds of the oth er pl:>nt s 

examined are intermediate between t h ese t wo extremes, such 

aifferences of colour in the seeds of different plants lead 

to the conclusion that the colour of the darker seeds is 

associated with different strains. 

In support of this conclusion reference will be 

made t .:> seed size and shape. During examination it was 

noticed that at a comparable stage of maturity, seeds of an 

individual plant showed a fa.irly marked uniformity of shape 

and size. In some cases the sha e or size was so characteristi 

that a mere glRnce at t h e seed was sufficient to indicate 
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the plant frolll which they were derived. It seems , 

therefore, that \lri thin the species, th ere are strains 

whicl1 are recognisable by the size, shape, and col our 

of the more mature seeds. 

) . The Seeds of Groups y and x .: 

In these two groups the bright pigmentation so 

characteristic of the seeds of the other groups is absent • 

Seeds of group y are usual l y very poorly 

developed, consisting almost entirely of "husk" , but 

occasionally developnent may be normal . Immediately 

after flowering, all of the seeds in a head are green 

in colour, but as they become more mature some take on a 

yellow tint while ot"i.ers become totally straw coloured. 

ThereAfter, each head contains some of.these straw coloured 

seeds of group y. 

Although the seeds of group x lack the bright 

colour development of most of the groups , the;y are dar~er 

than those of group y and ofter e:xhibit a greyish colour. 

Usually they are fairly well developed. They always 

appear at a later date than the first appearance of the 

group y seeds . 

In the seeds of both of these groups there is 

a loss of pigmentation . In the case of the poorly 

developed group y seeds the explanation seems to be that 

the loss is due to infertility and the ultimate death of 

all parts of the caryopsis. In regard to the majority 

of the group x seeds and the well developed ones of group 

y, however, the explanation will not hold, as apart from 

the loss in colour , the seeds ·exhibi t normal development . 

Only the fact that this loss in pigmentation does occur in 

some seeds hR.S been ascertained, the cause not having been 

investigated. 
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There seems to be individua.lity in the plant 

with r~gard to the development of group x seeds . For 

example, Plants A 12 (Table 2 page 13) and A 28 (Table 7, 

page l S' ) contain no seeds of this group, while plan t 

A 25 (Ta.bl e 6, page 18) contains a rela.ti vely large number. 

It appears that this fact furnishes additional evidence 

to the idea of strains within the species . 
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Discussion of Results Shown in the Graphs: 

As mentioned previously ( page 7 ) these graphs 

were constructed with the object of stressing any differences 

in plants in regard to the darkness of colour of the seeds 

in the final stage of ripening. The darkest colour group 

in each head has been plotted against the maturity of that 

head. The graJhs also show the rate of increase in the 

intensity of colour of the seeds. 

In this discussion reference will .occasionally 

have to be made to the tables from which the graphs ~were 

constructed. 

1. The Trend mn Seed Colour with Increase in Age, and 

the Final Colour Attained by Seeds of Different 

Plant.a : 

For the purpose of discussion the plants of 
-' 

which graphs have been constructed can be grouped in~o 

the following classes:-

C1ass 1. rlants which show a more or less general trend 

in seed colour from green to the .darkly colour-

ed group q • 

Class 2. Plants which show a more or less general trend 

of ·seed colour to a lighter coloured group 

than group q. 

Class 3. Plants which, in the more mature heads, show 

a reversion to a lighter coloured group than 

that of the seeds of the heads collected at a 

slightly earlier date. 

The graph of Plant A 4 is not included in the 

above classification and will be discussed separately. 

In the majority of the plants, with increased 

matu rity of the seed-heads there is a fairly regular trend 

in seed colour, which, except in pl~nts of Glass J is 
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maintained. However, in a number of plants this trend 

is interrupted and there is reversion to a lighter 

coloured group. This aspect of the trend in seed colour 

will be discussed before considering the three separate 

classes. 

For the purpose of these graphs it appears 

that the three-day interval between collecting the heads 

of any one plant , though suitable for the observations of 

change in seed colour,was in some cases too short to 

cover differences in flowering dates of the selected heads. 

Consequently, relatively slight reversions qannot be 

regarded as significant. There are, however , reversions 

which appear to be too great to be explained merely by 

differences in flowering dates. One of the most marked 

reversions in seetl colour is that occurring in head 8 of 

Plant A 9 (Fig.l page 28) . The analysis of this head 

shown in Table 1 ( page 12) reveals that the seeds are on 

the whole rather similar in darkne s s of colour to those 

of head 5, being lighter coloured than those of heads 6 

and 7. The fact that head 8 was collected 9 days later 

than head 5 seems to rule out the possibility of any 

slight variation in their periods of maximum blooming 

causing this disparity. It seems impossible to account 

for this marked reversion unless it is concluded that for 

some reason the seads of head 8 increased in darkness of 

colour at a slower rate than those of th e other heads of 

this plant. 

It is quite possible that a number of the 

reversions in seed colour could be due to a difference in 

the rate of colour development of the seeds of different 

heads of the one plant, but in view of the experimental. 
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error introduced by the differences in flowering dates 

of the .selected heads it cannot be stated definitely that 

this is the case. 

In the latter part of the graphs there are 

sometimes reversions in colour from a dark group to one 

only slightly lighter in colour.such as from group p to 

group n and from group q to group p as shown in Plant A 6 

( Fig . 2 page ? 9) . The difference in darkness of groups 

p and n. and groups q and p respectively is only compara­

tively slight so t hat no significance can be attached to 

such reversions . 

These plants wj 11 now be considered on the · 

basis of the colour of the darkest seeds in the final 

head collected. 

Class 1. 

The piliants of this class comprise A 9 (Fig.l 

page 28) A 7, A 6, A 12 (Fig.2 page 29) ; A 21 (Fig 3 pag~ 

30) ; A 23 , A 27, A 28 (Fig. 7 paze 34); A 16 and A 18 

(Fig. 8 page 35). 

The final heads of these plants contain some 

seeds of group q which is the darkest group of the series 

excepting perhaps group r present only in Plant A 4 which 

is considered later. 

In Plants A 7, A 6 , A 12, A 21, A 16, and A 18 , 

the 6roup q seeds continue to b~ present in two or more 

heads. In these plants there does not seem to be any 

tendency to reversion to a lighter colour group . Only 

seven heads of plants A 23 , A 27 and A 28 were collected 

and the group q seeds were present only in the last 

head in each case . There is a possibility that if more 

heads had been collected reversion may h eve been found to have 

taken place . There is sufficient evidence, however , to 

justif'v th e conclusion that very dark coloured seeds are 
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produced in the field and continue to be present for 

a long period. 

It is interesting to note here that the number 

of group q seeds may in some plants be very large. For 

example , in head 12 of Plant A 6 and head 8 of Plant A 22 

the percentage of group q seeds was respectively 97% and 

84% ( excluding immature group y seeds from the calculation) 

It is obvious that seeds almost black in colour 

may be developed under natural conditions , although it is 

realised that artificial causes such as heating of 

stripped seed in the sack may bring about this result. 

Class 2 . 

The plants of this class comprise A 1, A 8 (Fig 1, 

pa.;e 28) ; A 3 (Fig 4, page 31 ; A 24, A 26 (Fig . 5, page 32) ; 

A 14, A 25, (Fig. 6, page 33) ; and A 13 (Fig . 8 , page 35). 

With increase in age , the seeds of these plants 

show a fairly regular trend in colour up.to a group lighter 

in colour than that attained by the darkest seeds of Class 1. 

In Plants A J , A 24, A 26, A 14 and A 25, the 

darkest coloured seeds present a.re group m. As can be 

seen frorr the coloured diagrams the d1f1'erence between 

~he uolour of this gr0up ~nd that of group q is very 

marked. The darkest coloured seeds of Plants A 1 and A 8 

are group p . There is only a comparatively slight 

difference between groups p and q so that these two plants 

might have been included in Class 1 . In fact there is a 

small percentage of group q seeds i .. head 10 of Plant A 8. 

In Plant A 13 the darkest coloured group present is group o. 

In Plants A 26 , A 25 , and A 13 of this class the 

darkest group occurs only in the last head collected, while 
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in the othe r plan ts t h e dar kest group is present in the 

last t wo or more heads . It is pos sible that in these 

three plants the seeds may have become darker in colour 

if the fina l head h ad been collected at a later date . 

The evidence from t h ese graphs and t hose of 

Class 1. points to the fact that there is variation in 

plants in reference to the final darkness of col our 

attained by the seeds . Although the length of time 

after flo 111,1ering is important up to a point i n increasing 

the darkness of colour , the individuality of the plant 

seems to be an important factor in determining the ultimate 

colour of the darkest seeds produced. 

Class 3. 

The plants of this clasf comp.rise A 10 , A 22 , 

A 11 , ( Fig . J page 30 ) ; A 15 (Fig . 4 , page ..>l ) ; and A 19 

(Fig . 5, pa6e 32 ) • 

The gra hs of these plants show that there is 

a fairly r egular trend to the darkest group present in 

the plant and then reversion to a lighter coloured group 

in the final heads . The darkest group in the different 
1 

plants is not always the same , but in al l five cases the 

colour group to which r eversion of the darkest seeds takes 

place is group m. 

It is possible that the reversion could be due to 

a loss in intensity of the pigmentation of the darker 

seeds . It is improbable , however , that this loss in colour 

is due ~ t o t he -~eather after collecting the head containing 

the darker colour group . In Plants A ~2, A 15 and A 19 

the heads in which the firs t reversion of seed colour 

occurred were collected on February 9th . while thos e of 

Plant A 10 and A 11 were collected on January Jlst. The 

weather of the three days irnnedi ately preoeding these dates 
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was not at all comparable. The meteorological charts 

show that on February 6th., 7th., and 8th. there vvere 12. 3, 

13.3 and lJ.O hours of bright sunshine snd no rain, while 

on January 28th. ,29th. and )0th. there were only 8.8 , ).4 

and 9.8 hours of bright sunshine and a total of 0.)8 

inches of rain. There was no marked difference in 

temperature during these two periods . The evidence 

shows that if there is a loss of intensity of colour of 

the seeds it cannot be attributed to the weather at this 

stage. 

, It is possible that in some plents a loss in 

colour of the darkest seeds is a natural process taking 

place after the darkest colour has been attained. In the 

other plants studied, however , there is no evidence of .this 

being so. 

Another explanation is that the darkest coloured 

seeds of the heads in question have been shed in the 

field. In all of the plants of this class there was 

only a relatively small proportion of dark coloured 

seeds in the heads collected immediately prior to those 

showing reversion. It is quit'e possible .that a small 

percentage of the darker coloured seeds may have previously 

been present in the heads ·concerned but have been shed 

in the field. Against this explanation it might be 

pointed out· that no reversion is shown in the later heads 

of those of Class 1 of which a number of heads were 

collected after the first appearance of the darkly 

coloured group q seeds. But examination of the analysis 

of the seeds of these plants shown in the tables reveals 

that, compa.red with the five plants showing reversion, 

there is a relatively high percentage of dark coloured 

seeds. Shedding of some of the seeds of the dark 
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coloured groups would still le.ave a fairly J_arge 

percentage of these seeds. 

The evidence is not sufficiently exhaustive 

to eBable it to be concluded as to whettier the 

reversion can be definitely attributed to a natural loss 

in intensity of colour of the darkest seeds of some 

plants or to shedding of these seeds. If the former is 

the case, an analogy can be drawn between these plants 

and those in which a loss · in pigmentation was assumed 

to produce the group x seeds ( page 26) . If the latter 

is true the five plants under consideration would 

then be placed in either C~ass 1 or Class 2 according to 

the colour group of the darkes t seeds produced in each 

case. 

Plant A 4 (Fig. 9 page 06) . 

The graph of Plant A 4 has still to be considered. 

In this case there is a fairly regular trend in seed 

colour up to group r which is equally as dark as group 

q but quite distinct in colour. 

There are some groups in this plant which do 

not occur in any other of the plants considered. None 

of the seeds had the slightest red or copper coloured 

'tint often discernible in a number of other plants. The 

darkest seeds were very characteristic of the plant , 

supporting the evidence of various strains within the 

species. 

2. The Rate of Increase in the Colour Intensity of the 

Seeds: 

The graphs clearly reveal that, in general, 

the rate of increase in intensity of colour from · green 
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to the darkest colour attained by the seeds is not 

uniform. The changes from group a up to about group 

e are relatively slow, but after this c; tage is reached 

the dark colour increases more rapidly. A few days 

at this stage may produce a marked difference in the 

intensity of colour of the seeds. 

The length of time taken for the seeds to 

pass from group a to the darkest group attained, 

although sometimes similar in different plants, often 

shows wide variation. The graph of Plant A 16 (Fig. 

8 page 35) shows the very rapid increase in colour of 

the seeds of this plant , which re~uired only 9 days 

to ps.ss from group b to group q. The seeds of Plant 

A 13 (Fig.8), on the other hand, required twenty-one 

days to pass from group c to group p. This is 

still another respect in which different plants are 

by no means uniform • 
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In addition to the investigations that have 

thus far been recorded, work was carried out on various 

other lines such as : -

1 . The effect on the colour of the 

seeds of short period changes in 

the weather during ripening . 

2 . The relation between the amount of 

purple colouration developed in the 

seed-stalks and sterile spikelets 

and the darkness of the seeds . 

3. Date of flowering in relation to 

the ultimate darkness of colour 

of the seeds . 

As the number of plants examined was too small 

to enable accurate statistical results to be obtained 

this aspect of the work will be considered very brieflyo 

The Effect on the Colour of the Seeds of Short Period 

Change s in the eather During Ripening : 

By st1.ldy of meteorological records and the 

trend of seed colour shown in the graphs , an attempt 

was made to ascertain whether marked changes in the 

amount of rain and sunshine over short periods during 

ripening exerted any effect on the seed colour . 

The results were entirely negative, no relation 

being found between the amount of rain or sunshine over 

short periods and the trend of seed colour . If t h ere 

were any effects caused by changes in the weather they 

were concealed by the number of other factors affecting 

seed colour . 

j . 



• 

" 

• 

- 46 -

The Relation between the .Amount of Purple Colouration 

Development in the Seed-stalks and Steri l e Spikelets 

to the Darkness of the Seeds : 

For this purpose the plants were arranged in groups. 

according to the amount of pur~le pigmentation in the 

seed- stalks and sterile spikelets , and they were also 

grouped according to the colour group of the darkest 

seeds present . From these date correlation tables were 

constructed. The numbers were too small to enable reliable 

results to be obtdined so that the tables h~ve not been 

included. As far as they go , however , the results show 

no correlation between darkness of seed colour and the 

amount of purple in either the sterile spikelets or the 

seed- stalks • 

Date of Flowering in Relation to the Ultimate Darkness 

of Colour of the Seeds: 

~ he plants were arranged into four groups 

according to the time of blooming. The interval between 

the groups was about six days so that the period .between the 

dates of flowering of the plants of the first and last 

groups was about eighteen days •. The plants were also grouped 

according to the colour group of the darkest seeds present , 

and a correlation table was constructed. 

Here ag~in there was found to be no correlation • 

. l 
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Conclusions : 

1. 

2 . 

3 • 

With increase in abe of the seed-heads the 

seeds become darker in colour , some almost 

black finally being produced. There i s 

variation between plants , however , with 

regard to the final darkness of colour 

attained by the seeds . lthough , up to 

a point , the length of time after flowering 

is important in increasing the darkness in 

colour , the individuality of the plant seems 

to be an important factor in determining the 

ultimate colour of tle darkest seeds . 

There is evidence here that within the 

spe~ies there are definite strains , some 

of which produce seeds almost black in 

colour while in'others the final colour is 

decidedly light . 

Seeds of a single head cannot usually 

all be included in the same colour group . 

In the earlier sta6eS of ripening this 

variation may be due to the difference 

in the dates of blooming of the flowers . 

In the later stdges , however , this explana­

tion does not hold. There is some evidence 

that the position of the seed in the spikelet 

is influential in determining the degree of 

darkness of the seeds , the terminal seed 

often being eventually darker than the others . 

The lighter colour groups up to about group 

d are very similar in different plants . ' 

There may be marked difference between plants, 

however , in the acnount of red pigmentation -of 
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the more mature seeds and in the size 

and shape of the caryopsis . It is 

concluded that within the species there 

are strains which are recognisable by 

the size , ~hape and colour of the more 

mature seeds . This conclusion is 

strengthened by the fact that individuality 

exists in plants with regard to the produc­

tion of group x seeds . 

The rate of increase in the colour intensity 

of the seeds takes place relatively slowly 

from group a to about group e , but after 

this stage the speed ~he speed is more rapid. 

The length of time taken for the seeds to pass 

from gr~up a to the darkest group attained, 

although sometimes simildr in different plants , 

often shows wide variation • 
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PART 2. 

The Relation of the Colour of the Flowering Glume 

and the.Weight of the Caryopsis to the Germination 

Capacity of the 11 Seed" . 

Laboratory germination tests have been 

carried out by N. R. Foy of the Government Seed 

Testing Station with various lines of Crested 

Dogstail seed of different general colour . The 

lines were graded into eleven classes according 

to the general colour of the samples . On the Whole , 

there was a higher germination capacity in the darl .er 

samples , the germination percentage ranging from 98~. 

in the darkest to 65% in the lightest sample . More­

over , the vitality of the seeds of the darkest colour­

ed sample vas greatest as shown by the fact that after 

a period of four years the gennination percentage 

of seeds from the darkest sample was so;~ and from the 

lightest only 6% 
It should be noted that in Foy•s work the 

different samples were grouped according to their 

general colour . In any one class there would be a 

certain amount of variation in colour of the seeds 

comprising that class. In addition , the seeds of any 

one line would be derived from many different plants 

of prob~bly a large number of strains . 

Method: 

For this work the seeds were selected by 

indiv"idual examination under the microscope so that 

they could be allotted to their exact colour groups . 

lith the object of ascertaining whether the individ­

uality of the plcmt exerts any effect on the germination 

capacity of the seeds, germination tests were made with 

seeds of the various colour groups from different plants . 
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The seeds of each head of a plant were 

roughly classified into colour-groups by spreading 

them out on a piece of mirror and examining with a 

pair of binocular lenses giving a magnification of 

three diameters . The mirror enabled the flowering 

glume to be examined without the necessity of havinJ 

this surface uppermost. 

After the seeds had been sorted into their 

approximate colour groups they were examined under 

the microscope , using the same method as in the 

former work . The seeds were placed with the flowering 

glune uppermost and by comparison with the colour 

charts each seed was allotted to its exact colour 

group . Any s~ed that did not coincide exactly with 
I 

the colour of one of the charts used was discarded. 

s the number of seeds from ea.ch plant was limited due 

to the fact that seeds from only about ten heads were 

utilised, sufficient for a germination test could be 

obtdined from only a few of the most commonly occuring 

colour groups . Plants were chosen which contained 

sufficient seeds givin6 a ran5e of colours usually 

from group a up to groups h ,k , p , or q . In most cases 

200 seecls were used for germination tests of each 

colour group but sometimes only 150 or even 100 of a 

cert~in group were obtainable . 

seeds used was 9010 . 

The total number of 

GerrJination tests were carried out with seeds 

from only eight of the twenty- eight plants . The other 

plants were neglected either because sufficient seeds .vith 

the desired range of colour groups could not be obta ined, 

or the proportion of straw coloured poorly developed 

seeds was so high tha t it was impossible to obtain 

sufficient seeds for te.:;ts of even one or two g:coups . 
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After the seeds had been finally sorted into 

the colour groups , each of the lots of 200 seeds was 

wei~hed carefully to one - tenth of a mil l egram. 

The gerwination tests were carried out at the 

Government Seed Testing Laboratory under the direction 

of Mr . N. R. Foy . They were thus executed under 

standard seed testing conditions . 

The ge~nination percentages were calculated 

after periods of eig11t and eighteen deys . 

The results obtained from the germination tests 

are set out in Tables 10 - 17 (Pages 52- 54) 

To facilitate consideration of the results shown 

in these tables graphs have been constructed. Fig. lo 

(page 56) shows graphs plotted for each of the eight 

plants to illa strate the difference in the germination 

percentage of the respective colour groups . In Fig. 11 

(page 58) , the relation between the colour of the 

flowering glume and the seed weight is shown for each of the 

eight plant s , while in Fig. 12 (page 60 ), the germin~tion 

percentage has been plotted against the weight of the seeds • 
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TABLES SHO !ING THE ·mIGHT AND GERMINATION 

CAPACITY OF SEEDS OF THE DIFFERENT COLOUR 

GROUPS . 

TABLE 10. PLL NT A 7. 

Colour Number of Weight in Percentage Percentage 
Group . seeds rugs . of Germination Germination 

Tested. 200 Seeds . After 8 Days. After 18 days. 

a 200 54.4 6.0 9. 5 
b 200 75.4 100 11.5 
c 200 91.l 22 . 5 68 . 5 
e 200 109.0 79.0 98 . 5 
h 200 120.8 94.0 99 . 5 
k 200 136.l 98 . 0 100.0 
p 200 132. l 98 . 5 100.0 
q 200 116 . 6 97 . 0 99 . 5 

TABLE 11. PLANT A 4 . 

Colour Number of Weight in Percentage Percentage 
Group . Seeds rugs . of Germination Germination 

Tested. 200 Seeds After 8 days After 18 days. 

a. 150 50.l 32 . 0 63 . 0 
b 150 71. 7 75.5 92.0 
c 200 86 . 6 91 . 5 97 . 5 
d 200 121.6 97 . 0 99 . 5 
e 150 141 . 6 97 . 5 98.0 
i 200 127.0 93 . 0 98 . 0 

TABLE ]2. PLANT A 26. 

Co<? our Nllmber of Weight in Percentage PercentaJe 
Group • .:. Seeds mgs . of Germination Germination . 

Tested. 200 Seeds . After 8 days . After 18 days. 

a 200 90 . 2 70.0 81 .5 
b 150 133. 9 89 . 0 96 . 5 
c 180 176.7 98 . 0 99 . 0 
d 200 193. 2 96 . 5 99 . 0 
e 150 204 . 3 94 . 5 loo.o 
h 200 198 . 9 95 . 5 97 . 5 
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TABLE 13 . PLANT A 8 . 

TABLE 14. PLANT A 21 . 

Colour Number of Weight in Percentage Percentage .. Group Seeds mgs • of Germination Germination 
Tested 200 Seeds • After 8 Days After 18 DayE 

.. 
a 130 67 . 7 34. 0 47 . 0 
c 150 94. 0 81 . 0 85 . 5 
d 150 99 . 6 96.5 97 . 0 
e 150 108 . 5 95 . 5 96 . 0 
k 150 121.3 l oo . o 100 . 0 
q 150 135. 5 100 . 0 100 . 0 

T BLE 15. PLANT A 22 . . 

.. 
Colour Number of 1Afeight in Percentage Pere ant age 
Group . Seeds mgs . of Germination Germina.tion 

Tested. 200 Seeds . After 8 days. After 18 Da3 

a 200 41.2 0 0 
b 200 67 . 9 2 . 0 11. 0 
c 200 85 . 2 17 . 5 37 . o 
d 200 100 . 0 57 . 5 66 . 0 
e 200 121.8 86 . 5 90 . 0 
k 130 129 . 7 88 . 0 98 . 0 
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TABLE 16. PLANT A 13. 

Colour Number of Weight in Percantage Percentage 
Group Seeds mgs • of Germination Germination 

. Tested. 200 Seeds. After 8 Days After 18 Day 

a 200 71. 6 22 . 5 49 . 0 
b 100 92 . 0 62 . 0 85 . 0 
c 120 97 . 3 60 .0 86 . 0 
d 200 123. 4 87 . 5 96 . 0 
e 200 125. 8 90 . 0 97 . 5 
h 100 158 . 0 96.0 99 . 0 
k 100 142. 8 94 . 0 99 .. 0 

TABLE 17. PL: NT A 9 . 

Colour Number of 1Veight in Percentage Percentage 
Group . Seeds mgs. of Germination Germin~t·on 

Tested. 200 Seeds . After 8 days. After 18 D .. 

c 200 104.5 55 . 5 70.0 
d 150 120.4 75.5 88.5 

., e 200 134. 9 85.5 97.5 
h 150 152 . 4 97 . 0 100 . 0 
k 150 144.0 97 .0 100.0 
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The Vitality of the Seeds of t he Different 

Colour Groups : -

In assessing the vitality of the seeds 

reference is made to the speed of germination. n 

examindtion of the germination percenta5es after 

eight days shown in the tables , it will be noticed that 

in all of the plants seeds of the lighter colour groups 

such as a , b and c , germinate more slowly than those of 

the darker groups . In the lighter coloured seeds 

the ratio of germination °Jo after ei5ht deys to 

germin~tion ~after eighteen days is lover than in the 

darker coloured seeds , showing that the germination vigo~r 

or vit~lity is greater in seeds of the darker colour 

grOUJ:..S • 



,, 

.. 

,. 

" 

J . 

Germi not1611 jo 

a c 

- 5 

.Fig. 10 . 

p_ CITY F SEEDS OF DIF ERENT 

COLOUR GROUPS • 

d e h 

Colour Groups 

k 

A ,., 
A 9 
A B 
A 2/ 
A :<X. 
A 1a --­
A f 
A R.6 

f' 



" 

.. 

I 
I .. 

l 

- 57 -

The Relation of the Colour of the 

Flouering Glunie to the Ger1_ ination 

Capacity of the Seed: -

From an examination of the graphs s~uwn in 

Fig. 10 (page 56 ) , it is apparent that thert:. are 

marked differences in germination capacity between 

seeds of the li~hter and darker colour groups . The 

graph of each plant reveals that with increase in 

intensity of colour there is a corresponding increase 

in the geri.uination capacity of the seeds up to a 

maximum which is maintained in the darker groups . In 

the darkest groups of Plants A 4 and A 26 , ho1ever , there 

is a decrease in the ~ germination of 1 . 5% and 2 . 5--p 

respectively but no significance can be attached to such a 

relatively small difference. 

!hen the graphs of individual plants are com-

pared it is seen that seeds of the same colour group 

but from different plants may exhibit markedly different 

germination. For example , the ~ germination of seeds 

of group a varies from o~ in lant A 22 to 81 . 5~ in 

Plant A 26 , being intermediate between these two 

extremes in the other plants . This difference in 

germination capacity of seeds of similar colour groups 

is evident in all of the lighter coloured groups up to 

group e in some cases dnd h in others . In the darker 

groups there is no signif ioant difference in this 

respect between seeds of different plants , the 

germination percentage in all casses being very high. 

Those plants which exhibit a high germination 

~ in the light coloured group a seeds reach their 

maximum germination of approximately loo~ in a lighter 

coloured group than do those which show a low 

percentage germination in the group a seeds . 
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Co,1.lpurison of the Veights of Seed 

of the V~rious Colour Groups from 
Different Plants . 

In Fig 11 (page 58) , the different colour 

groups of the tested seeds from the eight plants are 

plotted against the weiJhts in milligrams of two 

hundred seeds of the respective groups . 

In each pldnt , as the seeds become darker 

in colour there is uniform increase in weight , up 

to a .naximum, after which , except in Plants 21 

and A 22 , the seeds become lighter in weight . In 

different lants this maximum weight may be attdi~ed 

in seeds of different colour groups . For example , 

in Plants 

in 9 and 

7 and A 8 the heaviest seeds are group k; 

13 , group h; d.rld in A 4 and A 26 , group 

e. In Plants 21 and 22 the darkest coloured 

seeds tested 1ere the heaviest . 

Seeds of the same colour groups but from 

different plants often show a fairly wide range in 

weight . The 0 roup a seeds of Plant. 26 , for exa . .ple , 

are more thdn double the weii:Sht of an e ual number of 

seeds of the same group from Plant A 22. marked differencE 

in weight also occurs between more mature seeds of 

comparable colour groups from these two plants • 
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· The 2.E.lation of the \!eight per 200 

Seeds to the Germination Cap,wity• 

Fig . 12 (page 60 ) , shows the relation between 

the weight of 200 seeds and the germination capacity . 

In ea.ch plant , the increase in wei0ht and 

germination percentage is coincident until the maximum 

germination is reached. Even after this , seed weight 

continues to increase . 

In different plants , seeds of similar weight 

m8Jf exhibit very different germination figures . For 

example , seeds of Plant A 4 weighed 71 . 7 mgs . per 200 

and germinated 92% , while in Plant A 7 200 seeds weighed 

75 . 4 mgs . and germinated only 11 . 5%. Moreover , seeds 

from different plants although of the same colour group 

and similar weight ID8J' show wide differences in 

germination capacity. This is well illustrated by 

reference to group c seeds of Plant A 7,A 4, and A 22 . 

These seeds in each case were of approximately the same 

weight per 200 , being 91 . 1 mgs . in 7 , 8q . 6 mgs . in A 4 , 

and 85 . 2 mgs . in A 22 . But the gerrnina.tion percentages 

of these group c seeds from the different plants were 

not comparable , being 68 . 5% in, 7 , 97 . f>% in 

in A 22 . 

4 , and 37 . 0'JO 
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Discussion of Results : 

As was pointed out in Part 1. the main f actor 

contributing to the increase in intensity of seed 

colour of an individual plant is maturity . This is 

substantiated by the results shown in Fi g 11 , where the 

increase in colour intensity can be correlated with an 

increase in the wei6ht of the seeds . After the maximum 

weight is reached, however , there is usually a decrease 

in weight as the colour becomes darker . This decrease coulc 

be explained by assuming a loss · in moisture content or the 

seeds during the final stages of ripening -- a natural 

process in the ripening of seeds . There is no decrease 

in weight , however , in the seeds of Plant A 21 and A 22., 

but it is uite possible that . there would h~ve been a decreas( 

at d later stage even allowing for the fact that the 

heaviest seeds of Plant A 21 were very da rk in colour. 

We have seen tha t the decrease takes place at different 

stages in different plants so that this stage of decreased 

weiuht may have been reached in these two cases had the 

seeds remained longer on the plant 

In each plant studied the enhanced vitality and 

germinition capacity of the seeds with increase in weight 

of the ca ryopsis and colour intensity of the flowering 

glume can be attributed to increase in maturity of the 

seeds . 

',{hen the seeds of different plants are com-

pared, however, it is obvious that germination c~p~city 

is reflected in neither seed weight nor colour of the 

flowering glurne , as seeds of the same 11'/eight and 

colour group fro m dfferent plu.nts ma.y exhibit entirely 

different germination figures . It seems that here 

__ ,/ agai n t ' 1 , e · i ::: t, v ~ d 0 lee of different str :::L i'ns which 
, 
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differ markedly in their Cv.._pwity to produce hi :h- or lon­

germinating seeds in the lighter coloured groups . 

lthough in some pl~nts the germination pvrcentage of ~eeds of 

such light colour groups as c and d may be very high , in 

others high germination Cdpacity is present only in much 

darker coloured seeds . It is apparent that in samples 

of mixed origin only the darker seeds can be relied on to 

give high germination figures . This is in accordance 

vii th the present trend of the seed trade in f a.vouring the 

darker coloured samples • 
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Co'1clusions: 

.fith increase i11 i tensity o~ flowering 

0lume colour there i.::; an increase in seed 

wei ·ht up to a ma·~irrum , aft~r 1hich the 

seeds become lighter in wei ht . It is 

concluded tha.t the main f o.ctor responsible 

for increase in intensity of colour is 

maturity , ~1t1ough , as shown in art 1., there 

are other contributing factors . 

In any one plant , as the flowering glume 

increases ir1 depth of colour there is : 

(a) Increase in the germination capacity 

of the seeds up to a maximum which is 

m~intained with further increase in 

colour inte11si ty , 

(b) Increase in the vitality of the seeds 

as assessed by the speed of germination • . 

.!ithin the species there appear to be 

d~fferent strains . Seeds of comparable 

colour grJups from the various strdins 

exhibit V.'ide divergencies in weight • 

In di fer:ent pl...mts neither seed weight 

nor flowering glume colour is a criterion 

of 6 er,uination capacity . It seems that 

the str:::...i 1s show wide di~feren.ce in their 

capacity to produce high - or loi -

germim .... ting seeds in the li_;hter coloured 

groups . 

In seeds o"' ixed O"i'-"in it appears that 
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only th ... dd.rk8r seeds can be rtJ..1...ied 

on to ....,i ve hil,h germination f i ru.res . 

r 


