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Table 1. Length of main stem, number of leaves and bracts, area of leaves and bracts, and bract area
ratio" at the first flowering stage in safflower plants.
Plant Stem Number Number Area of Area of Bract area
length of of leaves bracts ratioV
part cm leaves bracts (cm?) (cm?) (%)
Main stem 65.4 27.0 16.9 228.3 11.9 5.0
1st branch? 7.2 5.0 14.3 8.5 9.4 52.5
2nd branch 9.1 5.9 14.9 11.3 10.4 47.9
3rd branch 10.4 6.7 14.7 13.0 11.3 46.5
Total — 44.6 60.8 261.1 42.9 14.1
Notes 1) Ratio of bract area to the total area of leaves and bracts.
2) The uppermost branch is referred to as the Ist branch. The branches were numbered in
descending order from the top.
3) Each value is the mean of 10 plants.
Table 2. Effects of removal of leaves and/or bracts on dry weight of stem, leaves and heads in
safflower plants at maturity. (g)
Stem Leaves 7 Head (s)
Plot" MS? B? MS B MS B B Total
Bracts Others Bracts Others
A 2.49 0.30 1.48 0.26 0.15 1.46 0.35 4.90 11.38
(100 ) (100 » (100 ) (100 ) {100 ) (100 ) (100 ) (100 ) (100 )
B 2.48 0.26 0. 0.35 0.15 1.01 0.34 3.11 7.69
(99.6) (8.7 ( 0 ) (134.6) (100.0)  ( 69.2) (97.1) (63.5) ( 67.6)
C 2.33 0.23 0. 0. 0.14 0.94 0.33 2.41 6.39
(93.6) (76.77 (0 ) (0) (93.3) (64.4) (94.3) (49.2) { 56.2)
D 2.54 0.28 1.65 0.25 0. 1.46 0. 4.55 10.73
(102.0)  ( 93.3r  (111.5) ( 96.1) 0 ) {100.0) ( 0 ) (92.9 (194.3)
E 2.27 0.27 0. 0. 0. 0.89 0. 1.80 5.23
(91.2) (9.0 (0 ) ¢ 0) ¢ 0 ) (61.00 (0 ) (36.7) ( 46.0)

Notes1) A: no treatment (control), B: leaves on the main stem were removed, C: leaves on the
main stem and branches were removed, D: bracts on the main stem and branches were
removed, E; all leaves and bracts were removed.

2) MS: main stem, B: branches(sum).

3) The value in the parentheses shows the percentage to the control plot.
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Table 3. Effects of removal of leaves and/or bracts on seed yield of the heads of main stem and
branches in safflower plants. (g)
Plot" Main stem 1st branch? 2nd branch 3rd branch Total
A 0.945 (100 )*» 0.983 (100 ) 1.220 (100 ) 1.282 (100 ) 4.430 (100 )
B 0.630 ( 66.7) 0.600 ( 61.1) 0.700 ( 57.4) 0.785 ( 61.2) 2.716 ( 61.3)
C 0.547 ( 57.9) 0.420 ( 42.7) 0.434 ( 35.6) 0.560 ( 43.6) 1.960 ( 44.2)
D 0.945 (100.0) 0.741 ( 75.4) 1.032 ( 84.6) 1.378 (107.5) 4.097 ( 92.5)
E 0.493 ( 52.2) 0.254 ( 25.8) 0.245 ( 20.1) 0.289 ( 22.5) 1.281 ( 28.9)

Notes1),3): See the notes 1) and 3) in Table 2.
2): See the note 2) in Table 1.

Table 4. Effects of removal of leaves and/or bracts on the components of seed yield of main stem
and branches in safflower plants.

Plot? Main stem 1st branch? 2nd branch 3rd branch Total

1) Number of seeds
A 17.3 (100 )® 17.9 (100 ) 22.8 (100 ) 24.0 (100 ) 82.0 (100 )
B 14.4 ( 83.2) 13.0 ( 72.6) 17.7 ( 77.6) 19.7 ( 82.1) 65.0 ( 79.3)
C 12.7 ( 73.4) 11.4 ( 63.7) 12.6 ( 55.3) 15.4 ( 64.2) 52.0 ( 63.4)
D 16.5 ( 95.4) 12.3 ( 68.7) 18.1 ( 79.4) 25.1 (104.6) 71.9 ( 87.7)
E 16.7 ( 96.5) 9.5 ( 53.1) 9.4 (41.2) 10.8 ( 45.0) 46.3 ( 56.5)

2) 100 — seed — weight (g)
A 5.77(100 ) 5.93(100 ) 5.70(100 ) 5.60(100 ) 5.75(100 )
B 4.42( 76.6) 4.85( 81.8) 4.39( 77.0) 4.43( 79.1) 4.52( 78.6)
C 4.40( 76.3) 4.43( 74.7) 4.05( 71.1) 3.88( 69.3) 4.14( 72.0)
D 6.04(104.7) 6.39(107.8) 6.19(108.6) 5.79(103.4) 6.10(106.1)
E 3.10( 53.7) 2.90( 48.9) 2.96( 51.9) 3.04( 54.3) 3.00( 52.2)

Notes 1), 3): See the notes 1) and 3) in Table 2.
2): See the note 2) in Table 1.
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Table 5. Contribution(%)" of source leaves and/or bracts to the seed yield and yield components
of main stem, branches and whole plant in safflower plants.

. Other Main Branches Whole
Contributor® source parts® stem total plant
1) To seed yield
leaves of main stem — 33.3 40.2 38.7
leaves of branches main stem leaves removed 13.2 32.2 27.8
all leaves — 42.1 59.4 55.8
all bracts removed 47.8 75.0 68.7
all bracts — 9.6 7.5
all leaves removed 9.9 44.3 34.6
all leaves and bracts — 47.8 77.4 71.1
2) To number of seeds per head
leaves of main stem —_— 16.8 22.1 20.7
leaves of branches main stem leaves removed 11.8 21.8 20.0
all leaves — 26.6 39.1 36.6
all bracts removed —1.2 46.5 35.6
all bracts — — - 4.6 14.2 12.3
all leaves removed —31.5 24.6 11.0
all leaves and bracts o 3.4 54.1 43.5
3) To 100 — seed — weight
leaves of main stem — 23.4 20.6 21.4
leaves of branches main stem leaves removed 0.5 9.6 8.4
all leaves — 23.7 28.2 28.0
all bracts removed 48.7 51.5 50.8
all bracts — —4.7 -6.6 —6.1
all leaves removed 29.5 27.9 27.5
all leaves and bracts — 46.3 48.3 47.8

Notes 1) Contribution(%) of each item presented in the table was calculated by the following formula.
leaves of main stem: (A —B)/A; leaves of branches (main stem leaves were removed):(B—C)/
B; all leaves: (A - C)/A (bracts were present) and (D—E)/D(bracts were removed); all bracts:
(A-D)/A(all leaves were present) and (C—E)/C(all leaves were removed); all leaves and

bracts: (A—E)/A.

2) Source part whose contribution percentage is to be calculated.

3) Condition under which the contribution percentage of the item presented in the table is to be
calculated to show the presence or absence of the source part other than the contributor.
Bar means that no other source part than the contributor concerned was removed.
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Contribution of Leaves and Bracts to the Seed Yield
and Yield Components in Safflower Plants

( Carthamus tinctorius L.)

Hisayoshi Havasin and Kiichi Hanaba
(Institute of Agriculture and Forestry, Unwersity of Tsukuba,
Sakura, Nithari, lbaraki 305 )

Summary

Leaves and/or bracts of safflower plants were removed at the first flowering stage of
the head of the main stem, for the purpose of obtaining information as to the contribution
of leaves and bracts to seed yield and yield components, i.e. number of seeds per head and
100-seed-weight, during maturity. The results are summarized as follows :

1. The area of bracts is only 59 of the total area of leaves and bracts in the main
stem, but it reaches about 509, in the branches. The ratio in the whole plant was about
149, (Table 1).

2. At the maturity, stems, leaves and heads accounted for about 259, 159, and 609,
of the total dry weight, respectively. Removal of leaves and/or bracts decreased the dry
weight of heads, especially that of the branches, more remarkably than the dry weight of
stems or leaves (Table 2).

3. Removal of leaves or leaves and bracts decreased the seed yield through the
reduction of both the number of seeds and 100-seed-weight. Removal of leaves or leaves
and bracts affected the seed yield and number of seeds of the head of the branches more
remarkably than those of the main stem, and affected 100-seed-weight similarly in the head
of the main stem and in the head of the branches (Tables 3, 4).

4. All leaves and bracts contributed to the seed yield of the plant by about 709
When all leaves and bracts were removed, seed yield of 1.3 g was gained. This seed yield
was presumably contributed by the stored photosynthates and the current photosynthates
during maturity by the other green parts such as the surface of the stem and head. All
leaves and bracts contributed similarly, by about 459, to the number of seeds and
100-seed-weight (Table 5).

5. The contribution of all leaves to the seed yield was as large as 569, when the
bracts were present, and much larger, i.e. about 699, when the bracts were removed. The
contribution of all leaves to the number of seeds and 100-seed-weight was 379, and 289,
respectively, when the bracts were present (Table 5).

6. The leaves of the main stem contributed to the seed yield of the plant by about
409%,. The contribution of the leaves of the main stem to seed yield, the number of seeds
and 100-seed-weight of the plant was larger than that of the branch leaves. The leaves of
the main stem contributed not only to the seed yield of the main stem itself but alsoto that
of the branches. Similarly, the leaves of the branches contributed to both the seed yield of
the main stem and that of the branches (Table 5).

7. The contribution of bracts to seed yield was rather small, about 89, when the
leaves were not removed, but it was very large, about 359, when the leaves were removed
(Table 5). The contribution of the bracts to 100-seed-weight when the leaves were removed
was especially large. It is suggested, therefore, that the bracts have an ability to substitute
for leaves in the ripening of seeds.
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