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The leguminous plants play a significant part in plant husbandry in Northern
Europe. This is partly owing to the fact that they constitute the most important
group of plants that can alternate with the grasses the outstanding plant group
in these countries. The leguminous plants therefore offer the largest possibility for
making a suitable rotation of crops. Further, the leguminous plants are the best
producers of proteins.

In this and a following paper the present author will deal with the seed-setting
and, to some extent, the seed-growing problems in peas and vetches. These two are
the most important leguminous crops in Northern Europe, with the exception of
clover and lucerne.

The seed crops of peas vary to a very large extent, which has been explained as
depending on the climate (1, 3,5, 23, 28, 29), on the soil and the preceding crop (4),
and on »a notable percentage of poorly or non-developed seeds» (44). The large
variation in the seed crops of peas in practical plant husbandry is of economical im-
portance for both the private farmer and the entire countries. Naturally this un-
certainty in the cultivating of these crops has negatively influenced the growing of
these plants.

In Finland the cultivation of peas and the conditions for this cultivation are
studied and given by Hänninen (12), Pesola (24), Pohjakallio and Salonen (25)
and Valle (38, 39).

Furthermore, it must be pointed out that the seed production of both vetches
and late ripening peas is not large enough to satisfy the demand for them, which
causes importation, especially of seed vetches to Finland, Norway and Sweden. The
imported vetches are seldom of varieties with the highest possible cultivation value
for these countries.

Earlier investigations

The seed yield of peas is according to inter alia Heyn (10), per hectare =

number of plants X mean seed weight per plant. The mean seed weight per plant is
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a complex character consisting of the number of pods per plant, number of seeds
per pod and mean seed weight.

Most of the characters investigated in the present study have been found to be
heritable characters, namely, inter alia: length of stem (2, 13, 15, 22, 43), length of
internodes(l3,l4, 27, 32, 43), thickness of stem (14), breadth of pod (19), the number
of flowers per peduncle and node (30, 37, 40), the node number with the first flower
(2, 11, 14, 30, 32, 40, 41), seed weight (36, 40), length of pod (20), breadth of pod (17,
18, 19, 20), number of ovules (34), node number (40) and mean seed weight (36, 45).

Haan (9) pointed out that »crossed seeds do not possess more vitality than selfed
ones». Lamprecht (16) has extensively treated the sterility in peas and reviewed
the relevant literature.

Wellensiek and Keyser (42) found a dominant gene O, causing abortion of
»some of the seeds in the pods». Haan (9) found both autonomic and stimulative
parthenocarpy in peas. Except the abortion of the seeds in the case of stimulative
parthenocarpy, he found pods with reduced number of seeds, which he considered as
»a result of abortion». Tedin (31) found plants with aberrant seeds and rather
commonly occurring failure in germinating capacity.

In Finland the seed-setting in peas was extensively investigated by Teräs-
vuori (34) in a larger and more comprehensive material than the present one. He
found the number of ovules and number of seeds to be larger in under pods (earlier)
than in over pods (later) and single pods. Of additional interest is the consideration
made by Terväsvuori that the seed number is much more dependent on environ-
mental factors than the number of ovules.

Wiklund (44) found a large percentage (0 —47 per cent) of the ovules to develop
to »poorly or non-developed seeds» and further he considered that »a considerable
percentage of pea ovules never get fertilized, as a mean 11 per cent for fodder pea
and 20 per cent for yellow pea».

Wunderlich (46) got, as expected, a higher number of pods per plant and larger
seed weight when the distance between the plants in the rows increased (5—10—15
centimetres).

The opening of the flowers follows successively upwards on the stem (26).

Materials and methods

The present study was conducted in the years 1956—58 at Gulläkers Plant
Breeding Institute, Hammenhög, Sweden, in connection with the practical plant
breeding work there.

The material used for the present investigation was as follows:
I. Torsdags 111, Brio, Svensk sabel, Parvus, Jo 0715, Carouby xTorsdags 111 (F 2), Brio x Svensk

sabel (F2 ), Parvus x Carouby (F 2), Torsdags 111 xCarouby (F 2), Svensk sabel x Brio (Fj), Svensk sabel x
Parvus (F,), Torsdags lii x Parvus (Fj), Torsdags 111 x Brio (Fj), Hg 55423 X Parvus (F,), Hg 55423 X
Brio (Fj), Hg 55424 x Brio (Fj), Hg 55424 xParvus (Fj), Emigrant x Torsdags HI (Fj), Emigrant xJo
0715 (Fj), Mansholts x Torsdags HI (Fj), Mansholtsx Jo 0715 (Fj), Viktoria (Dippe) xTorsdags HI (Fj),
Viktoria (Dippe) xJo 0715 (Fj), Viktoria (Mahndorfer) x Torsdags 111 (Fj), Viktoria (Mahndorfer)
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Xjo 0715 (FJ, and Brio x Parvus (F,). Altogether 417 plants of this material were investigated as to
inter alia the following characters;

1. Number of flowers per plant.
2. Number of developed pods per plant,
3. Percentage of non-developed pods.
4. Number of node with the lowest pod, on an average.
5. Number of node with thehighest pod, on an average.
6. The pod-bearing part of the plant, measured in nodes.
7. Plant height in centimetres.
8. The pod frequency on different nodes.
9. The frequency of flowers not forming pods and fallen pods.

10. Mean number of seeds per plant.
11. Mean seed weight per plant.
12. Mean seed weight.
13. Mean thickness of the stalk.
14. Mean length of the pods.
15. Mean breadth of the pods.
16. Mean length of the internodes.
17. Mean seed weight of seeds with different position in the pod.
18. Pod-setting percentage.
19. Flower frequency on different node number.
20. Pod frequency on different node number.

11. Torsdags 111 xBrio (F,) and Hg 55423 x Parvus (Fj): altogether 17 plants of these crosses were
investigated inter alia as to the following characters:

21. Percentage and number of fully developed seeds.
22. Percentage and number of defective seeds.
23. Percentage and number of dead ovules.
24. Mean seed weight.
25. Pods with all seeds fully developed.
26. Length of pods, millimetres.
27. Breadth of pods, millimetres.
28. Number of ovules per ovary.
29. Length of peduncle.
30. Seed weight milligrams per pod.

Tables 1, 4 and 5 are based on the material ofgroup I. The other tables are based
on the material of group 11.

With defective seeds are understood such as were considerably smaller than
fully-developed. The seed weight of defective seeds has been estimated to be less
than half the normal for fully developed seeds of the variety or the cross in question.

The -values have been calculated in conformity with Finney (6) and the
significance has been estimated in accordance with Fisher and Yates (7) and were
denoted by asterisks: ***

= P 0.001 (highly significant), �� =P 5 0.01, but
>O.OOl (satisfactorily significant), and * 0.05, but > 0.01 (significant).

The maximum and minimum values in Table 1 are calculated on 10 plants from
each plot.

Ovules that have not given rise to seeds have been mentioned as »dead ovules»
or sometimes »non-developed seeds». The flowers that have not given rise to pods
containing any seed at all are mentioned as »non-developed or fallen pods». This



146

terminology is used because it is not quite clear what has happened with these flowers,
ovaries or pods.

Mean performance and breadth of variation

The number of flowers per plant varied from 3.7 to 16.5. The corresponding
extreme values for number of developed pods per plant were 3.7 and 14.9. The differ-
ence between number of flowers and number of pods sat is the part of flowers, which
did not give rise to pod-development. This part of the flowers is given in Table 1
in percentage and varies in the present material between 0 and 16, which are con-
siderably smaller percentages than Wiklund (44) found in the north of Sweden.
In the present material the percentage in more than 400 investigated plants was
5.5 (Table 1).

Observations were undertaken as to the number of nodes with the lowest pod
and the highest pod. Large variation was found. On an average, the first pod was
found on the sth or 6th node with variation from 3.1 to 8.6. On an average, in the
material investigated, the last pod was found on the 10th to 11thnode with variation
for the different varieties and crosses between 6.6 and 13.9. Further, in the table the
part of the stem bearing pods is given in nodes. This part varies from 3.2 to 8.8
nodes for the different varieties and crosses. The mean value for the entire material
was 6.0. The values of the pod-bearing part of the plants on an average seems to
consist of about the same number of nodes as the non pod-bearing part of the stem
lower than the first pod-bearing node, at least to some extent.

The number of internodes was on an average only a little larger than the number
for the highest pod. The length of the internodes was on an average 11.7 centimetres
and varied for the different varieties and crosses between 9.6 and 15.1 centimetres
(Table 1).

Table 1. Mean performance and breadth of variation of the investigated characters in material I.

Character Minimum Mean Maximum

Number of flowers per pod 3.7 10.2 16.5
Number of developed pods per plant 3.7 9,6 14.9
Percentage of non-developed pods 0.0 5.5 16.0
Number of node with the lowest pod 3.1 5.7 8.6
Number of node with the highest pod 6,6 10.8 13.9
The pod-bearing part of the plant, measured in nodes 3.2 6.0 8.8
Plant height in centimetres 95 129 165
Mean number of seeds per plant 22.9 54.1 85.7
Mean seed weightper plant, grams 8.23 16.26 26,59
Mean seed weight, milligrams 231 303 414
Mean thickness of the stem, millimetres 4.7 5.8 6.9
Mean length of the pods, millimetres 58 67 78
Mean breadth of the pods, millimetres 11.4 13.0 15.7
Mean length of the internodes, centimetres 9.6 11,7 15.1
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Table 2. Development of first, central and last seeds in the pods.

Position of Fully developed Defective Dead ovules

the seed n Number % Number % Number %

First 254 155 61.0 71 28.0 28 11.0
Central 372 354 95.2 14 3.7 4 1.1
Last 254 210 82.7 34 13.4 10 3.9

Mean number of seeds per plant has been for the whole material 54.1, and varied
between 22.9 and 85.7 for the different varieties and crosses. The corresponding
mean seed weights per plant were 16.26, 8.23 and 26.59, respectively. On an average
the mean seed weight was 303 milligrams. The mean seed weight varied for the
different varieties and crosses between 231 and 414 milligrams.

Seed development in different parts of the pods of peas

The present author considered it to be of interest to see to what extent the seed-
setting in the pods showed dependence on the place for the ovules. 254 pods were
consequently investigated. In the 118 cases the ovule and seed number, respectively,
in the ovaries and pods, respectively, were even, both the central ovules or seeds
being taken into consideration in Table 2.

On an average the percentage of outermost ovules developing to seeds was much
smaller than that of the central ovules. Of the first ovules in the ovaries only 61.0
per cent developed to seeds. The corresponding percentage for the last seeds was
82.7, whereas 95.2 per cent of the central ovules developed to seeds. This shows
clearly that the percentage of fully developed seeds is
larger in the central part ofthe pod than in the ends
of the pods (z 2 = 140.2***). The percentage of developed
seeds was larger for the last ovule than for the first
(z 2 = 38.6)***. The difference between central and last seed showed much smaller
significance (z 2 = 4.8*). Of the first ovules in the ovaries, 28.0 per cent were de-
fective and 11.0 per cent not at all developed. The corresponding percentages for
central ovules were 3.7 and 1.1, respectively, and for the last ovules in the ovaries
13.4 and 3.9, respectively. Thus of the ovules not grown to fully
developed seeds about one fourth part was not at all
developed. This percentage did not seem to be influenc-
ed by the position of the ovule in the ovary.

It is further of interest to see to what extent the seed weight is dependent on the
location of the developed seed in the pod. A material consisting of 117 pods was
investigated. The pods were grouped after number of seeds per pod. In all the groups
the first and last seeds were on an average smaller than the seed in the central part
of the pod. The differences in weight were about ten per cent between the outermost
seeds and the central ones.
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Seed development in pods and its dependence on the number of ovaries per node

In the above-mentioned investigation was found an indication that the mean
seed weight of the seeds should be somewhat larger in pods with many seeds per pod
than pods with a smaller seed number per pod. A further indication of the depend-
ence of seed-setting on the number of ovules in the pod is given in Table 3. Here we
see the number and percentage of pods containing defective seeds and non-developed
ovules, respectively. Further, the number and percentage of pods containing both
defective seeds and non-developed ovules is given. In the two last columns of the
tableare given the numberand percentage of pods withall their seeds fully developed.

From Table 3 it clearly appears that the percentage
of pods containing only fully developed seeds increas-
es with an increasing number of ovules per flower, which
must be considered of great interest.

The percentage of pods containing defective seeds but no non-developed ovules
is rather constant and seems not to vary with the number of ovules per ovary, where-
as the percentage of pods containing dead ovules seems to decrease with an increasing
number of ovules per ovary, if the small material containing four ovules per ovary
is excepted. The percentage of pods with both defective seeds and dead ovules point
in the same direction, which must be considered as very interesting.

In Table 2 it was shown that the defective seeds and dead ovules are usually
found at the ends of the pods, and in Table 3 we see that the largest percentage of
pods with all seeds fully developed is for pods with a large number of seeds per pod.

Table 2 points clearly to the fact that the largest frequencies of defective seeds
and dead ovules were at the ends of the pods. Below it is clearly shown for the pre-
sent material that the percentage of defective seeds and dead ovules is largely de-
pendent on the number of ovules per ovary:

Number of ovules Defective seeds Dead ovules
per ovary n number % number %

4 28 8 28.6 5 17.9
5 160 23 14.4 11 6.9
6 408 38 9.3 26 6.4
7 728 66 9.1 12 1.6
8 344 30 8.7 1 0.3

Pod-setting and its dependence on node number

The present author considered it to be of interest to see whether differences could
be found for flowers with different node numbers. The investigated number of flow-
ers and pods, respectively, is given in Table 4. Further, in this table the pod-setting
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percentage is given on different node numbers. In the table is found a rather clear
tendency to decreasing pod-setting percentage with increasing node number or in-
creasing height for the pod on the stem.

The above-mentioned tendency is further reported by the numerical material
in Table 5, where the numbers and pod-setting percentages are given for 417 investig-

Table 3. Number of pods containing defective seeds or dead ovules .

XT , Defective seeds Dead ovules Defective seeds Pods with all seedsNumber
, . and dead ovules fully developedof ovules J r

per ovary Number % Number % Number % Number %

4 3 43 3 43 1 14
5 11 34 5 16 4 13 12 38
6 21 31 11 16 8 12 28 41
7 41 39 5 5 5 5 53 51
8 16 37 1 2 26 60

Table 4. Pod-setting percentage.

Node Number Number Pod-setting
number of flowers of pods percentage

3 60 59 98
4 171 166 97
5 353 339 96
6 516 490 95
7 586 567 97
8 590 559 95
9 550 513 93

10 462 438 95
11 411 384 93
12 277 248 90
13 153 - 143 93
14 87 78 90
15 46 40 87
16 18 16 89

Table 5. Pod-setting percentage on the two lowest and the two highest fertile nodes.

Node Number of Number of Number of Pod-setting
investigated plants flowers pods percentage

First 417 716 693 97
Second 417 716 685 96

Next last 417 679 622 92
Last 417 693 534 89

3
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Table 6. The pod length,pod breadth, number of ovules, number of seeds, length of peduncle, seed weigth
per pod and their dependence on the position on the stem.

Position The length The breadth Number of Number of Number of Number of Length of Seed
of the of the of the ovules fully deve- defective dead peduncle, weight,
pod pods, milli- pods, milli- per ovary loped seeds seeds ovules milli- milligrams

metres metres metres per pod

First 64 11.5 6.5 5.7 0.6 0.2 101 1648
Second 65 11.5 6.8 6.1 0.4 0.3 84 1796
Third 66 11.9 7.0 6.3 0.6 0.1 81 1728

Central 63 11.4 6.5 5.6 0.6 0.3 88 1610

The next 65 11.4 6.5 5.5 0.8 0.2 78 1520
Next last 63 11.0 6.4 5.7 0.5 0.2 75 1574
Last 63 11.2 6.6 5.5 0.6 0.5 62 1469

ated plants. This table shows clearly that the first and second flowers have on an
average, shown clearly higher pod-setting percentage than the two last (highest)
ones. The statistical significance was well established (x 2 29.9***).

Seed-setting and its dependence on the position of the pod

In Table 6 the mean values are given for some investigated characters and their
dependence on the position of the pod. As first, second and third pods, respectively,
are taken the first, second and third pods from the soil. As last pod, is taken the
one with the highest position measured in nodes on the stem.

The number of ovules per ovary has not shown any considerable dependence on
the position of the pods on the stem. A small tendency to higher numbers of ovules
in the second and third flower than in the other flowers is found, but this tendency
is not significant. The number of fully developed seeds showed about the same varia-
tion.

It was interesting to find that the peduncle length on an average decreases with
an increasing node number for the node on which the pod is developed (Table 6).
The only exception was the peduncle length for the »central» pod. Earlier Tf.din
and Witt (33) found the length of the peduncles to decrease with increasing height
for the peduncles on the plant.

In the last column in Table 6 the seed weight is given in milligrams per pod.
From these numbers it appears that the three last pods have had much smaller seed
weights per pod than, the three first pods. The central pods had intermediate weights.
The differences were considerable. Further, itmust be considered as interesting that
the first pod has on an average had smaller seed weight than the second and third
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Table 7. Comparison between nodes with different number of pods and different pod position

Position n The length The brea- Number Number Number Number Length Seed
of the node of the dth of the of ovules of fully of of of pe- weight,

and pod number pods, pods, per developed defective dead duncle, milli-
and pod position milli- milli- ovary seeds seeds ovules milli- grams

metres metres metres per pod

One pod per node
Lowest 5 68 11.8 7.0 6.6 0.2 0.2 115 2084
Central 5 64 11.2 7.0 6.6 0.4 80 1886
Highest 9 62 11.2 6.6 5.3 0.6 0.7 62 1374
Mean 64 11.4 6.8 6.0 0.3 0.5 81 1696

Two pods per node
Lowest 32 67 11.6 6.8 6.4 0.3 0.1 112 1912
Central 78 69 11.6 7.1 6.3 0.7 0.1 97 1794
Highest 32 64 11.3 6.5 5.6 0.7 0.2 74 1534
Mean 67 11.5 6.9 6.2 0,6 0.2 95 1762

Three pods per nod
Mean 14 -57 11.0 6.3 5.2 0.8 0.3 66 1387

Four pods per node
Mean 24 66 11.3 6.5 5.2 1.1 0.2 83 1327

Five pods per node
Mean 15 61 11.0 6.2 5.3 0.8 0.1 66 1231

Six pods per node
Mean 35 61 11.1 6.6 5.5 0.6 0.5 67 1315

Seven pods per node
Mean 22 61 11.4 6.5 5.5 0.8 0.2 73 1369

Pod position
Over pod 109 64 11.3 6.7 5.7 0.8 0.2 100 1.526
Under pod 105 66 11.5 6.9 6.0 0.6 0.3 78 1.653

( Single 48 61 11.2 6.4 5.6 0.5 0.3 66 1.514

pod. The numerical material in Table 6 indicates a tendency for the mean seed
weight to be somewhat smaller for the three highest pods on an average than for the
three lowest pods on the stem.

The influence of pod number per node

In Table 7 the numerical material is given for comparisons between different
number of pods per node and some characters which were given in Table 6. Only
as regards the nodes with one and two pods, respectively, was it possible to group
the nodes in accordance with their position on the stem. For the nodes with more
than two pods per node the material was rather small.

The length of the pods showed a tendency to be larger on an average at nodes
with two pods per node than at nodes with 3,5, 6 and 7 pods per node. The breadth
of the pods was on an average largest for pods from nodes with two pods.
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Number of ovules per ovary showed a tendency to be higher for flowers from
nodes with one or two flowers per node than for flowers from nodes with a larger
flower number. The higher means for flowers from nodes with one or two flowers
per node seem to depend entirely on the flowers from the lowest and the central
flower-bearing nodes, which is in full conformity with the numerical material in
Table 6. The same tendency but here the differences are much clearer is found
for the results for number of fully developed seeds. Thus the number of fully develop-
ed seeds per pod is considerably larger for pods from nodes with only one or two
pods than for pods from nodes with three or more pods per node.

The number of defective seeds and dead ovules was smallest for pods from nodes
with two pods per node or on an average 0.7. The corresponding number for pods
from nodes with only one pod per node was 0.8, and, for pods from nodes with three
pods per node or more, varied between 0.9 and 1.3 per pod. Because the pods from
nodes with two pods per node had the largest number of ovules per flower the differ-
ences in percentage will be rather large.

Seed weight per pod has been much larger for pods from nodes with one or two
pods per node than for pods developed on nodes with three or more pods per node.
The difference was twenty per cent or more. On an average the pods from nodes
with two pods per node had higher seed weight per pod than pods from nodes with
only one pod on each node.

In Table 7 the differences in seed weight per pod between the lowest and the
highest pod appears very clearly, which has been earlier discussed in connection
with Table 6.

Comparison between under and over pods

In Table 7 the numerical values are given in regard to the same characters as
used in Tables 6 for over and under pods. The corresponding values are also given
for a third group, single. In this group are brought together the pods found to be
only one on each peduncle.

Both the length and the breadth of the pods were largest for the under pods,
smaller for the over pods and smallest for the single pods. The differences were larger
as to the length than as to the breadth of the pods. This is in conformity with the
results given in Table 7.

Also the number of ovules per flower and the number of fully developed seeds
per pod were largest for under pods and smallest for the single pods. The number
of defective seeds was highest for the over pods. The differences with regard to the
dead ovules were unimportant.

The seed weight per pod was considerably larger for under pods than for over
and single pods.

Both the somewhat higher number of seeds per pod and seed weight per pod
found in the present investigation agree with the results obtained by Gross (8), but
the differences in his investigation were much larger in most cases. He found differ-
ences between different varieties.
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Discussion

Between 1.1 and 11.0 per cent of the ovules in the pods do not seem to develop
at all. These percentages are considerably smaller than those found by Wiklund
(44) in the north of Sweden. For the first ovule in the pod these percentage was much
higher than for the central ones. It has not been possible for the present author to
decide whether this group of ovules has or has not been fertilized, which Wiklund
considers to be the case in his material. Possibly his conception is correct, but the
present author must give two points of view pointing in an other direction, namely,
that the first ovules show the largest percentage dead ovules. To the present author
the end ovules seem to have had the same possibilities as the central ovules in the
flowers to get fertilized. The second view, pointing in the same direction in the
present material, refers to the dead part (one fourth) of the ovules not developed to
seeds that seemed to be independent of the location of the ovules. Both these phe-
nomena suggest that the most important factors should have been the nutritional,
water and climatic conditions, mentioned by Wiklund, and possibly to the time
factor and the rhythm of development, which factors possibly are only of secondary
influence. The results given in Tables 3 point in the same direction.

The defective pod- and seed-setting in the present material must thus be consid-
ered to be at least partly depending on environment. If defectiveness in pod- and
seed-setting iscaused by internal causes [lnnere Ursachen (16)] in the present material it
must be considered to be caused by indirect genetical causes (Indirekte Genwirkung).
The defectiveness in pod- and seed-setting found in the present material must be
considered to have nothing to do with sterility caused by plasmatic, chromosomal
and direct genetical causes (Plasmatische Ursachen, Chromosomale Ursachen and
Direkte Genwirkung (16)].

In oil flax the present author (21) found dependence between the length of the
branch and seed-setting and seed yield, respectively. No such dependence was found
in the present material of peas. The cause of this seems to be the fact that the pe-
duncle length decreases with increasing height, measured with nodes, for the pod;
and the later time for flowering also plays its part. The higher on the stem the posi-
tion of the flower, the later the flower has developed and the development of pod has
begun. A connection between flowering time and seed weight per pod must be
considered to exist in the case of peas too, because the opening of the flowers pro-
ceeds from the lower nodes to the higher ones (26) and the seed weight per pod de-
creases with increasing height for the pods on the stem (Table 6). From the same
table it appears that with decreasing peduncle length the seed weight per pod de-
creases. This does not seem to be in agreement with the results of the above-mention-
ed oil flax investigation. But on closer reflection it appears that in oil flax the branch-
es develop from a rather small section of the stem, but in peas the differences in
height on the stem for the different peduncles are large. Therefore the present author
considers that the correlation between length of the wholeconducting tissues to the
pods in peas and the capsules in oil flax, on the one hand, and the seed weight per
pod, on the other, will be to some extent negative. In agreement with this are the
results of the comparison between over and under pods which are all in pairs (Table 7).
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The stem length is the same for both but the peduncle length is much longer for the
over pods and the over pods have on an average a considerably smaller seed weight
per pod. Thus, on the whole, it can be said that the results of seed-setting studies in
oil flax and peas agreewith each other very well. This is especially true of decreasing
pod- and capsule-setting, respectively, and seed weight per pod and capsule, respec-
tively, with increasing length of the conducting tissues to the flowers and pods and
later flower development and flowering.

On the basis of the present material (Tables 2 and 3) it seems possible that peas
with a large number of seeds per pod should give a seed crop that is more even in
seed development, which can be of importance in the production of assorted peas as
is the case with seeds for sowing and eating. This naturally depends on to what
extent the differences in the present material are genetical and to what extent it is
valid for different material.

On the whole the pod length, pod breadth, number of ovules and number of
seeds seem to some extent to follow each other (Tables 6 and 7).

The differences in seed number (fully developed seeds) between over, under and
single pods indicated in Table 7 agree well with the results obtained by other in-
vestigators (34).

Summary

The differences between different genetical materials with regard to the investig-
ated characters have been large.

The percentage of fully developed seeds has been smallest for the first seed in
the pods on an average (61.0) and much larger for the central seeds (95.2).» The
corresponding percentage for the last (outermost) seed in each pod was interme-
diate (82.7).

Of the not fully developed seeds, about a fourth part was not at all developed
and classified as dead ovules. The relations between the two groups, defective seeds
and dead ovules, showed no influence on the position of the seed in the pod.

The percentage of pods with all seeds fully developed varied between 14 and 60,
and was much dependent on the number of ovules per ovaty.

The percentage of pod-setting was higher for the low nodes than for the high-
er ones.

The number of ovules per ovary and number of fully developed seeds per pod
showed a small tendency to be higher for the lower pods on the stem than for the
pods with a high position on the stem.

Peduncle length was clearly higher for the lower pods than for the pods with a
high position on the stem.

Seed weight per pod was considerably higher for pods with a low position on
the stem (early flowering) than for pods with a high position on the stem (late flo-
wering) .

The length and breadth of the pods, number of ovules per ovary and number
of fully developed seeds per pod have on an average been larger for pods from nodes
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with only one or two pods per node than for pods from nodes with three or more pods
per node.

The peduncle length was on an average higher for pods on nodes with two pods
per node than for pods from nodes with only one pod per node or if the pod number
per node was three or even higher.

The seed weight per pod was on an average highest for pods developed from
nodes with two pods per node and much smaller for pods developed from nodes with
three or more pods per node. The seed weight per pod was intermediate for the pods
springing from nodes with only one pod.

The length of the pods, the breadth of the pods, number of ovules per ovary
and number of fully developed seeds were higher for under pods than for over pods.
The corresponding numbers for the single pods were lower than for both over and
under pods.

The peduncle length was considerably smaller for single pods than for over and
under pods in the investigated material.

Seed weight per pod was higher for under pods than for over pods and single
pods.
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SELOSTUS;

PALKOKASVIEN SIEMENTEN MUODOSTUMISESTA. I. HERNE

Rolf Manner

Gulläkerin kasvinjalostuslaitos , Hammenhög, Ruotsi

Vuosina 1956—57 on tekijä Gulläkerin kasvinjalostuslaitoksella suorittanut joukon herneen sie-
menten muodostumista koskevia tutkimuksia. Kasviaineistona on käytetty eräiden risteytyspopulaa-
tioiden Fj- ja F s-sukupolvea ja muutamia näiden risteytyspopulaatioiden vanhempia.
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Tutkimustuloksista käy mm. selville, että käytetyssä aineistossa on vain 61.0 % sikiäimien ensim-
mäisistä siemenaiheista kehittynyt täysikokoisiksi siemeniksi. Vastaavat prosenttiluvut sikiäimien
keskimäisen ja viimeisen siemenaiheen suhteen olivat 95.2 ja 82.7. Keskimäärin 5.5 prosenttia kaikista
sikiäimistä ei kehittynyt ollenkaan tai ne kuolivat. Tämä prosenttimäärä oli suurempi kasvin latvassa
kuin alempana varrella sijaitsevissa kukissa. Siementen keskipaino oli pienempi niillä siemenillä, jotka
sijaitsivat palkojen päissä kuin siemenillä, jotka sijaitsivat palkojen keskiosissa. Yleensä oli siementen
muodostuminen runsaampaa sikiäimissä, joissa oli paljon siemenaiheita, kuin sikiäimissä, joiden siemen-
aiheiden lukumäärä oli pieni. Siementen keskimääräinen paino oli pienempi kasvin latvassa olevissakuin
muissa paloissa ja suurempi parittain kuin yksitellen kasvavissa paloissa.
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