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Fig. 1. Diagram of head of safflower plant
at full blcom.

Table 1. Stem length, number of productive
branches and nodal position at which the
uppermost productive branch originated,
as affected by water content of soil.

Soil water Stem  Number of Nodal position®
content length productive of uppermost
(%H° (cm)  branches branch
90 64. 52 4, 308 16. 2
60 61.5> 2,65 17.0
40 47.0¢ 0. 75¢ 16.5
Notes:

1) Percentage of maximum water-holding ca-
pacity of soil.

2) Nodal number in ascending order from the
base of the main stem (See Fig. 2).

3) Values with the same letter are not sig-
nificantly different at 5% level among soil
water conditions, according to Duncan’s
multiple range test. Values without a letter
are not significantly different among soil
water conditions, according to analysis of
variance.
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Fig.2. Diagram of safflower plant. Nodal
number of leaves and lateral buds (or
branches), which are numbered in ascend-
ing order. The leaf immediately above
the opposite leaf (primary leaf) is referred
to as leaf 1.
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Table 2. Number of leaves and bracts on a main stem, per branch and per plant as
affected by water content of soil.
Soil water on a main stem per branch® per plant
content? —
(%) leaves bracts total leaves bracts total leaves bracts total

90 23.3 18.9 42.2 5.6 14. 3v 19.9 55.72 81. 22 136. 92
60 23.9 19.2 43.1 5.5 14. 8P 20. 3 41. 80 57. 4> 99. 2b
40 23.0 20. 1 43.1 4.9 16. 62 21.5 26. 8¢ 32. 3¢ 59. 1¢

Notes: 1) See note 1) in Tabie 1.

2) Number of leaves or bracts on the uppermost branch.

3) Values with the same letter are not significantly different at 5% level among soil
water conditions, according to Duncan’s multiple range test. Values without a letter
are not significantly different among soil water conditions, according to analysis of
variance.

Table 3. Total area of leaves and bracts, and mean area of single leaf and bract
on a main stem, per branch and per plant as affected by water content of soil.
Soil water Total area (cm?) of Mean area (cm?) of
content? e - : -
% leaves bracts sum a leaf a bract
on a main stem
90 155. 482 (100) 14. 352 (100) 169. 842 (100) 6. 542 (100) 0. 772 (100)
60 108. 69° ( 70D 12. 102 ( 84) 120. 790 ( 71) 4.57°( 70) 0.59°( 77)
40 40. 69¢ ( 26) 3.530( 25) 44. 21 ( 26) 1.77¢ ( 27) 0.18¢( 23)
per branch
90 16. 252 (100) 10.072 (100) 26. 312 (100) 2. 252 (100) 0. 672 (100)
60 8.470( 52) 7.920( 79) 16. 39 ( 62) 1.28>( 57) 0.52b( 78)
40 1.26°( 8) 1.93¢( 19) 3.18( 12) 0.23( 10> 0.12¢( 18)
per plant
90 212. 352 (100) 49. 582 (100) 261. 932 (100) 4. 272 (100) 0. 692 (100)
60 129. 870 ( 61) 31.90°( 64) 161. 78 ( 62) 3.23°( 76) 0.532( 77>
40 41.31¢( 19) 4.49¢( 9 45.81¢( 17) 1.59¢ ( 37) 0.16¢ ( 23)
Notes: 1) See note 1) in Table 1.

2) Values in the parentheses indicate percentage to 90% plot.

3) Values with the same letter are not significantly different at 527 level among soil water

conditions, accoring to Duncan’s multiple range test.
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Table 4. Number of days from sowing to
flowering of the heads on the main stem
and branches as affected by water con-
tent of soil.

Soil water Main Uppermost

content? (%) stem branch®
90 62. 8 64. 7P
60 62.3 64. 7°
40 62. 8 66. 02

Notes:

1> See note 1) in Table 1.

2) See Fig. 2.

3) Values with the same letter are not sig-
nificantly different at 5% level among soil
water conditions, according to Duncan’s
multiple range test. Values without a letter
are not significantly different among soil
water conditions according to analysis of
variance.

Dry weight of head (s), leaves, stem part (s) and roots of main

stem, per branch and per plant as affected by water content of soil.

Soil water Dry weight (g) of
content? e e
(%) head(s) leaves stem(s) roots
on a main stem
90 1. 18 (100) 1. 022 (100) 1. 722 (100)® —
60 1.13 ( 96) 0.932( 91) 1.43"( 83) -
40 1.07 ( 91> 0. 440 ( 43) 0.56° ( 33) —
per branch
90 0. 96" (100) 0. 11= (100) 0. 122 (100) —
60 1.192 (124) 0.07"( 64) 0.08"( 67) —
40 0. 77¢ ( 80) 0.01°C 9 0.01°( 8 -
per plant
90 5. 312 (100) 1. 512 (100) 2. 242 (100) 0. 262 (100)
60 4.27°( 80) 1.12°( 74) 1. 650 ( 74) 0.222( 85)
40 1.65¢ ( 31) 0. 45¢ ( 30) 0.57¢ ( 25) 0.08"( 31)
Notes: 1) See note 1) in Table 1.

2) See note 2) in Table 3.

3) Values with the same letter are not significantly different at 5% level

among soil water conditions,

according to Duncan’s multiple range

test. Values without a letter are not significantly different among <oil
water conditions, according to analysis of variance.
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Table 6.

Number of heads, florets and seeds and dry weight of seeds per plant, per-

centage of ripened seeds and 100-seed-weight of safflower plants, as affected by

water content of soil.

Soil water Number of Percentage Seed dry 100-seed-
content? T - of ripened weight weight
(9% heads florets seeds seeds (%) (g) (g)
90 5. 308 278. 42 (52.5) 76. 82 (14.5) 28.2 2.692(0.51)® 3. 60P
60 3. 650 191. 70 (52.5) 47.00(12.9) 23.6 2.070 (0. 57) 4. 382
40 1. 75¢ 91.1°(52.1) 23.0¢(13. 1) 25.5 0. 87¢ (0. 50) 3. 88

Notes: 1) See note 1) in Table 1.

2) Values in the parentheses indicate the mean value per head.
3) Values with the same letter are not significantly different at 5% level among soil water

conditions,

according to Duncan’s multiple range test. Values without a letter are

not significantly different among soil water conditions, according to analysis of rariance.
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Effects of Soil Water Deficit on Seed Yield and Yield Components
of Safflower (Carthamus tinctorius L. ) Plants

Hisayoshi HavasH1 and Kiichi HANADA
(Institute of Agriculture and Forestry, University of Tsukuba,
Sakura, Nithari, Ibaraki 305)

Summary

This study was conducted to determine the effects of soil water deficit on the seed yield
and the yield components of saffiower plants. Four plants were grown in a 1/2000 «
Wagner pot containing soil, chemical fertilizer and compost. Ample amount of water was
supplied before the completion of differentiation of all lateral buds (May 27). After this
stage, water was supplied to reach a level of 909, 609, or 409, of the maximum
water-holding capacity of the soil, twice a day. The results obtained were as follows.

1. Water deficit treatments inhibited the internode elongation of the main stem,
resulting in a short main stem, and inhibited strongly the growth of lateral buds at the
lower nodes (Table 1).

2. The number of leaves, number of bracts and total number of leaves and bracts in
the main stem were not affected by soil water deficit. In the uppermost branch, reduction
in the soil water content did not affect the total number of leaves and bracts, but the
number of leaves decreased, though not significantly, and the number of bracts increased
in the 409, plot (Table 2).

3. Soil water deficit decreased significantly the mean area of leaf and bract and the
total area of leaves and bracts of the plant (Table 3).

4. Soil water deficit at a level of 409, of the maximum water-holding capacity of the
soil delayed the flowering of the heads of the uppermost branches, while no effects were
observed on the flowering of the head of the main stem (Table 4).

5. The number of seeds and seed yield (dry weight) per plant were considerably
decreased by soil water deficit, whereas the number of florets, percentage of ripened seeds,
number of seeds and seed dry weight per head were not affected (Table 6). It was evident
that the decrease in seed yield per plant was caused by the decrease in the number of heads
per plant, which resulted from the decrease in the number of branches. It was also shown
that water deficit inhibited more strongly the development of branches, leaves and bracts
than the ripening of the seeds (Table 5).
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