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Effect of Rainfall Time after Flowering on Grain Yield and Quality in
Safflower (Carthamus tinctorius 1.)

Se Jong Kim*, Jun Hong Park and So Deuk Park
Research Institute of Natural Product Kyoungbuk Agriculture Technology Administration,
Daegu 702-708, Korea

Abstract - This study was conducted to find out the effect of rainfall time on growth and seed quality in
safflower. Rainfall was done artificially and the treatment of rainfall time was divided into 6 parts. Each rainfall
treatment was done from the first day of flowering up to the fifth day after flowering, from sixth day after flower-
ing to the tenth day after flowering, from the eleventh day after flowering to the fifteenth day after flowering, from
sixteenth day after flowering to twentith day after flowering, from the twenty first day after flowering to the twenty
fifth day after flowering and from twenty sixth day after flowering to thirtith day after flowering. Rainfall time after
flowering did not affect disease occurrence on the upper part and flower bud of safflower, which were infected at
were 3.3 and 1, respectively. Ripened grain found on the main stem and primary branch was 37.4% and 63.0% at
first day to the fifth day and sixth day to the tenth day rainfall periods after flowering, respectively. Yield was de-
creased by 14% in the sixth day up to the tenth day and eleventh day up to the fifteenth day rainfall periods
(282-281kg/10a) compared to the one under control (327kg/10a). Hunter's L value was 73.5 and 69.9 in twenty first
up to the twenty fifth day and twenty sixth up to the thirtith day rainfall periods after flowering, which decreased

significantly to 79.3 under non-rainfall period. Therefore,

it can be concluded that the optimum harvest time is

twenty fifth day after flowering to maintain seed quality at rainfall time and before harvesting period.
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Table 1. Growth characteristics by different of rainfall time after flowering in safflower

Damage by disease”

Rginlel)ll Flowering date Stem length Stem diameter No.of leaves Effective branch

time {cm) - (mm) _ (/plant) (No./Plant) Top part Flower bud
FF~5D June 11 108 10.3 37 9.8 2.0 1
F6~10D June 11 113 109 38 94 32 1
F11~15D June 11 113 11.2 38 9.2 24 1
F16~20D June 11 108 10.2 37 10.8 2.4 1
F21~25D June 11 111 10.9 37 100 33 1
F26~30D June 11 112 11.2 38 10.3 23 1
Control June 11 113 i1.1 37 9.5 2.0 1

YFF~5D: From first flowering to fifth day after flowering, F6~10D : From sixth day to tenth day after flowering

F11~15D: From eleventh day to fifteenth day after flowering,

F21~25D: From twenty first day to twenty fifth day after flowering,

F16~20D : From sixteenth day to twentith day after flowering

F26~30D : From twenty sixth day to thirtith day after flowering.

2)Damage by disease 0 : no infection, 1 : 1~5%, 3 : 6~15%, 5 : 16~30%, 7 : 31~50%, 9 : 51% more than.
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Table 4. Color difference of grain by different of rainfall time
after flowering in safflower

Color difference values”

Rainfall time

a b AE
FF~5D 76.7b” 0.7 15.5 18.4b
F6~10D 75.7b 0.8 194 19.4bc
F11~15D 75.4¢ 0.8 16.2 20.0bc
F16~20D 73.8¢ 1.0 16.7 21.6¢
F21~25D 73.5¢ 1.0 16.6 21.8¢
F26~30D 69.9d 1.9 19.1 26.9d
Control 79.3a 0.2 132 14 9a

L Lightness(black = 0, white = 100), a : Redness(green = -60
, red = +60) b : Yellowness(blue = -60 , yellow = +60), AE=
V AL?+ Aa®+ Ab?

“DMRT : 5% level with in column,
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Table 2. Yield components and grain yield by different of rainfall time after flowering in safflower

Total grains

Percentage of ripened

100 grains weight

Rainfall Heads (ea/head) grain(%) (8) Yield
time (ea/m’)  Main Ist 2nd Main Ist 2nd Main st 2nd k Index
stem  branch  branch stem branch branch stem branch branch /10a
FF~5D 214 31.1b  53.7b"  41.8 38.6¢ 71.9a 59.1 6.08 4.69 3.99 294b 90
F6~10D 208 454a 42.1d 50.4 59.2b 63.0b 504 579 5.04a 4.51 282c 86
F11~15D 202 44.1a  54.4b 375 63.1ab  64.9b 47.7 526 4.56bc 455 281c¢ 86
F16~20D 236 45.0a  57.3b 355 63.7ab  63.5b 523 538 4.40c 423 288bc 88
F21~25D 220 46.1a  63.0a 302 61.4ab  65.4b 46.9 6.04 456bc  4.09 325a 99
F26~30D 224 43.8a 54.9b 31.2 63.9a 68.1ab  63.8 547 459c 422 320a 98
Control 226 42.6a 48.9c 354 65.4a 67.6ab  61.3 567 4.84a 4.11 327a 100
YDMRT : 5% level with in column.
Table 3. Quality of grain by different of rainfall time after flowering in safflower
‘ Main stem(grains/head) 1st branch(grains/head) 2nd branch(grains/head)
R?ilfr'f]]feall Head grain Imperfect Imgri\riiea Head grain Imperfect Img;iect Head grain Imperfect Imgpri\riiea
grain rate(%) gram rate(%) grain rate(%)
FF~5D 12.0b" 19.1 61 38.6ab 15.1 28 24.6ab 17.2 41
F6~10D 26.6a 18.1 40 26.5¢ 15.6 37 30.5a 19.9 40
F11~15D 27.8a 16.3 37 35.5ab 18.9 35 17.5bc 20.0 53
F16~20D 28.6a 16.4 36 36.4ab 20.9 36 18.6bc 16.9 47
F21~25D 28.2a 17.9 39 41.1a 21.9 35 14.1¢c 16.1 53
F26~30D 28.0a 15.8 36 37.ab 17.5 32 19.9bc 11.3 36
Control 27.8a 14.8 35 33.1b 15.8 32 21.6bc 13.8 39

DMRT : 5% level with in column.
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Fig. 1. Estimate of grain color difference by different of
rainfall time after flowering in safflower.
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