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Effect of Sowing Date and Planting Density on Growth
and Yield in Safflower

Seung Weon Kang, Jang Woo Lee and Kyeong Yeol Park’

ABSTRACT . This experiment was carried out in the field to investigate the effects of sowing date
and planting density under non - or P. E. — mulching cultivation on growth and yield of safflower.
The optimum sowing date for safflower in the central and northern area of Korea was March 20th

directly after thawing of frozen soil.

P. E. — mulching cultivation was profitable with increasing the kernel yield 20% higher than in non—
mulching cultivation. With respect to the the planting density, non — mulching 50 X 10cm (20, 000plants per
10are) and P. E. — muiching 50 X 15cm (13, 330 plants per 10 are) were optimum respectively.
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Table 1. Chemical properties of soil before experiment.
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Experiment pH oM Ex. cation (me/100g) C.E.C
Av. PzOs \
for (1:5) (%) K Ca Mg (me/100g)
Sowing date 6.0 0.85 322 0.68 5.19 1.71 11.44
Planting density 6.7 0.58 142 0.42 5.25 0.77 8.42
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Table 2. Air temperature and precipitation of the crop year compared with those of 10-year average.

(Hwasong, Korea)

March April
Item Year
11~15 16~20 21~25 26~31 1~5 6~10 11~15 16~20
Mean '81~'90 4.0 3.7 5.9 6.2 7.7 10.0 1.0  1L9
temperature
91 2.0 6.8 7.6 6.9 6.9 14.8 156  11.8
(c)
Maximum '81~'90  10.8 1.1  13.3 128 183 17.9  18.0  18.7
temperature
(o) 91 7.2 120 14.3  10.6 13.0 235 19.6  18.5
Minimum w199 01 06 1.7 09 25 45 51 6.2
temperature
91 -1.2 18 4.3 2.5 1.4 7.8 9.2 5.4
()
Precipitation '81~"90 9.0 4.6 5.0 8.4 4.2 3.6 10. 1 12.2
(mm) '91 16.0 0.1 0.0 13.5 0.0 0.0 15.9  35.0
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Table 3. Growth characteristics of safflower under different sowing date.

Sowing Budding Days

Flowering Maturing

Stem Length of No. of Stem Damage of

required for height branch  branches diam. moisture

date date emergence date date (cm) (cm) (per hill) (mm) (0~9)
Mar. 20 Apr. 7 18 Jul. 1 Aug. 30 133 34.4 7.2 7.5 3.3
Mar. 30 Apr. 14 15 Ju. 3 Aug. 1 120 33.4 7.1 7.5 3.3
Apr. 10 Apr. 22 12 Ju. 5 Aug. 2 126 28.8 5.6 6.6 3.0
Apr. 20 Apr. 28 8 Ju. 7 Aug. 3 112 21.2 5.7 5.7 2.3
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Table 4. Yield components and yield of safflower at different sowing dates.

Sowing No. of No. of No. of kernels Wt. of Maturing Kernel
hills folwer heads {per flower 100 kernels  kernel ratio yield

date (per m) (per hill) head) &) (%) (kg/10a)
March 20 19.7 12.4 21.0 3.46 70.0 86.0
March 30 15.8 11.8 19.0 3.41 68.0 72.8
April 10 19.5 10.3 18.2 3.38 65.1 68. 4
April 20 19.7 9.5 16.7 3.32 61.9 61.9
L.S.D(5%) 0.9 1.6 0.6 0. 06 0.6 15.3
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Table 5. Change in soil temperature and soil moisture according to mulching materials.

Mulching Measured date
Division ]
materials Mar.25  Apr.7 Apr.15 Apr.27 May 6 May 14 May 26
Soil Non-mulching 5.1 57 7.5 12.1 14.3 15.9 16.0
temperature’ P, E. mulching 8.9 9.6 11.3 13.8 15.1 16.9 16.1
(%) Contrast 3.8 3.9 3.8 1.7 0.8 1.0 0.1
Soil Non-mulching 17.7 15.9 13.5 20.3 13.1 21.7 16.0
moisture P. E. mulching 16.4 17.1 15.9 17.8 15.6 18.1 16.5
(%) Contrast -1.3 1.2 2.4 -2.5 2.5 -3.6 0.5

! Measured in under ground at 5cm depth
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Table 6. Growth characteristics of safflower on mulching materials and spacing in the row.

Treatment Budding Flowering Maturing Stem Length of  No.of Stem
Mulching Spacing in g a height  branches  branch  diameter
materials  the row ate ate date (cm) (cm) (per/hill) (mm)

10cm Apr. 13 Jun. 23 Jul. 22 76.4 26.2 6.2 7.0
N -
on 15cm  Apr.13  Jun.23  Jul22 71.7 26.3 6.7 7.1
. 20cm Apr. 13 Jun. 23 Jul. 22 73.8 27.5 7.7 7.6
mulching
Mean Apr. 13 Jun. 23 Jul. 22 74.0 26. 6 6.9 7.2
10cm Apr. 10 Jun. 21 Jul. 20 86.1 28.7 6.6 7.5
P.E.
E 15¢m Apr. 10 Jun. 21 Jul. 20 82.3 31.3 8.1 8.5
. 20cm Apr. 10 Jun. 21 Jul. 20 82.4 30.3 9.2 8.7
mulching
Mean Apr. 10 Jun. 21 Jul. 20 83.6 30.1 8.0 8.2
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Table 7. Yield components and kernel yield of safflower on mulching materials and spacing in the row.

No. of

No. of

Treatment No. of Wt. of Maturing  Kerne]
. flower kernels kernel .
Mulching Spacing in hills heads (per flower 100 kernels ratio vield Index
materials the row (Per ™) (per hil)  head) (2) (%)  (kg/10a)
10cm 19.6 12.1 31.2 3.42 93.1 184.5 103
Non- 15cm 13.2 13.2 38.7 3.52 94.0  179.0 100
. 20cm 10.0 15.5 38.3 3.66 95.0 170.3 95
mulching
mean 14.3 13.6 36.1 3.53 94.0 177.9 (100)
10cm 18.0 11.6 37.5 3.54 94.1 212. 8 119
P.E. 15cm 131 15.7 40. 8 3.70 95.0 2207 123
. 20cm 9.9 16.3 42.7 3.79 96.0 204.9 114
mulching
mean 13.5 15.1 40.1 3.68 95.0 212. 8 (120)
Main plot (M) 0.50 0.75 NS NS NS 24. 28
Sub plot(S) 0.70 1. 85 3.58 0.13 2.11 NS
LSD (5%)
MoSo - MoS, 0.98 2.62 5.07 0.18 NS NS
MoSo -~ M;So 0.92 2.24 NS 0.16 NS 35.22
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Table 8. Direct effect of yield component to safflower kernel yield under non or P.E. mulching cul-

tivation.
Mulching No. of No. of No. of Wt. of Maturing
. hills per flower heads kernels per kernel
Materials m per hill flower heads 100 kernels ratio
Non-mulching 3.28 -1.24 0.15 0.95 0.20
P. E. mulching 23.56 -6.28 11.77 -0.24 -0.02

- 205 -



= QztEc

ot HEA R e KEBRERST kB

Bk

= 82 HAA R o2 KEmRERI EEK
&l vl & EEMRE ERAEE ST #F
ol ot B ER I} dkEel v ERFRE B
A EGE B M e mE BRES 100K E O] 3o
U PE B BRI © mE BREL TEIHE KB
7b ZA e BEA Eﬁf—’ﬁ%icﬂ m¥ FREe
HEfRE Bogol vl 2] e o] 232 YEhth

1 £:3

N Eo] L2 %W BB Y —Re2 K
#5H BAIR AT FREEY R Bigol A vtk
IR E T POE. B Bl 2 EIE B
E RHIR BT HR S B oL 2

1. BT 104 MEFE BFHEIEE 3~
48, BTEHI= 20, B 1~28 wska BRELE
ot IR ERSU 2o r 100ES 2A Y]

2. BiEh BEKES BRYSS Zol
BT FoKEHRQ 3H20HE S 2 102% BHEIKE
£ 86. Okgo] ATt

3. P.E.#E& g EWRE sl B,
HIE7F 2~3H W2, EXE, &) 21
WEMEBE B2 Erel At

4. P.E. #5380 BHEFEE T mE RESH BRETE
SEBE ol MiEtEy AEEV HEDJ T HAEE
Bl 2 WEBRERT FEZE 2y

5. 10a% TEEKES P.E.#Eo| &858 (177,
Okg/10a) ol H3dted 20% k= o} P.E. #EHs
7t BFIBL G 3, MRS 70+ 30cm 251 2 S B
MM T FEEF 10cm (20F#k/10a), P.E.
Wi7E B 15cm (13, 3T8k/10a) 71 WIE $HAERE
HER Az

5| FI3CRk

1. AFE, o179, 1988, Km#ah mupimn

10.

11.

12.

13.

14.

15.

- 206 -

& FaA. =@ A9 2ALPP. 637,
HGA. 1992. Tk, ek, FEEHEWET],
B IR P. 261~ 266.

AN, &R, BN, T, EE
1994. FEFHJES] BFEHA, #H BRETE o
g 4B KEML. EEHE 202 121~
126.

ERFEME, 1R, B0, MR, G, &
KHE. 1991, BIES] B Er BEMELSH iR
FEIL EE 2 KE v e HE B W
4 (H - F#ERD 33(D) 1 71~76.

HEHPW B, 1981, ERAMY $E2H. B
A ekt g P 176~180.

BFLE. 1990. FF AR, Bk
4 P. 157~160.

19924 B M s BRI A BEEK. 1993 &
EEELRNAGE

SAE, TFK, FTIEH. 1979. 374 WL
HiEgo) WBE VA& . ARERE
2148 (fE4y) © 161~166.

FRTfEM. 1983, WEHEHE. ERWE P
35~48.

FMT8E, ZoAEAE, ZEAESR, RITE. 1991. B
MRS . oSt P 207~209.
KM, 1981, BIEHD ) D S|ARIOR K#E
ZERILAEY AF, KEJ VA= HE B
YE3% 26 (1) 96~102.

FMESE. 1981, FHEEE ERIF AR WE
o W)X &= . sEiERE 26 (4) : 357~362.
Weiss E.A.1983. Oilseed crops. Longman
P. 216~281.

Bk, SR, S KHEE $EX &
Mes. 1982. EEZao] ¥ w4, FRRMERA.
B ALt P. 637~639.

KAE. 1989, HALZEAMES. BT RHEH
M LB P. 1152~1154.



