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Influence of Water Stress on Growth and 
Yield in Safflower(Cartamus tinctorius L.)

1,*· 1· 1· 1· 2

Se-Jong Kim1,*, Jun-Hong Park1, Jae-Chul Kim1, So-Deuk Park1 and Kwan-Chul Song2

1 , 2

1Research Institute of Natural Product, Kyoungbuk Agriculture Technology Administration, Uisung 769-803, Korea.*
2NIAST, RDA, Suwon 441-707, Korea

This experiment was investigated the influence of water stress in growth and yields of safflower. The water
stress treatment was early growth stage(Mar. 20~Apr. 18), middle growth stage(Apr. 29~May 28) and last
growth stage(Jun. 8~Jul. 7) for 30 days, respectively. Stem length of plant was 127 cm in normal
irrigation(control) state and that of growth middle stage at drought state was 96 cm, to be shorted more 31
cm than that of normal irrigation state, also other growth rate of plant was decreased, relatively. Number
of effective flower bud per m2 was 224 ea in normal irrigation state, 114 ea in growth middle stage at
drought state. Yield of seed at drought state decreased 37% and 13% in growth middle stage(222 kg/10a)
and last stage(307 kg/10a) than 353 kg/10a in normal irrigation state. According to the result, it could be
estimated that optimum irrigation time(0.05 MPa) was 23days after non-rainfall at early growth
stage(from sowing seed time to 30 days after sowing seed), 10 days in middle growth stage(41-70 days after
sowing seed) and 9 days in last growth stage(81-110 days after sowing seed), to prevent the damage of
drought.
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Fig 1. Soil moisture characteristic curve of experiment field.

Fig. 2. Change of soil moisture tention of during growth period
after water stress treatment.
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Treatment 

period

Mar.20~

Apr.18

Apr.29~

May 28

Jun.8~

Jul. 7

Control

7.1 5.1 12.2 252a b 23.9 46.4 25.9 62.6 65.9 49.2 5.71 4.64ab 4.41 3,440a 197

5.3 1.0 16.3 144bb 28.8 43.3 24.9 56.7 64.5 57.4 6.40 4.78ab 4.41 2,220c 163

7.8 5.0 13.0 226ab 23.1 41.6 15.0 45.0 60.1 44.5 6.38 4.51bb 4.03 3,070b 187

8.0 4.0 12.0 244ab 24.4 46.9 20.4 58.0 64.6 58.0 5.55 4.65ab 4.08 3,530a 100

The same letters in a colum are not significantly different at the 5% level by DMRT. 

Yield

Index

(%)

kg/

ha
2nd1st

Main

stem
2nd1st
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stem
2nd1st
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(ea/plant)
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Percent ripened 
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(%)

Weight of 

100grains

(g)

YieldNo. of

effective

head

(ea/m2)

Table 2. Comparision of yield and yield components of affected by water stress at different growth stage in safflower.
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The same letters in a colum are not significantly different at the 5% level by DMRT.
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Table 1. Growth characteristis affected by water stress at different growth stage in safflower.
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Drought period

Mar. 20~Apr. 18

Apr. 29~May 28

Jun. 8~Jul. 7

y = 0.068e0.0872x

y = 0.1259e0.1399x

y = 0.1115e0.1591x

0.9762

0.934

0.9665

23

10

9

31

15

14

0.1MPa0.05MPaR2Equation

0.05MPa : Optimum irrigation time

Regression Estimate of irrigation time after treatment(days)

Table 3. Estimate of  irrigation time by regression equation between drought and soil moisture tension during growth period in
safflower


