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Yield of Green Manure and Nitrogen of Comflower (Centaurea cyanus L.)
in Different Upland Soil Textures

Hyeoun-Suk Cho*,

Ki-Yeung Seong, Tae-Seon Park, Myung-Chul Seo, Weon-Tai Jeon,

Hang-Won Kang, and Hye-Jin Lee

National Institute of Crop Science, RDA, Suwon 441-857, Korea

Experiments were conducted to find out the landscape effects and green manure production at the same time
in farmland. Comflower was grown in different soil texture with sand, sandy loam, loam, clay loam, and was
sowing with autumn and spring respectively. The overwintering rate of comflower was at 58.7% in average,
and the treatment at sand soil showed 62.1% that was highest among other soils, which comflower is possible
to winter landscape crop. After flowering of comflower, the contents of total nitrogen (T-N) and total carbon
(T-C) in plant were 15.0 and 409.2 g kg'l, respectively, and the carbon-nitrogen ratio (C/N) was 28.6. The yield
of comflower biomass, which will be returned to soil as green manure, recorded 1,210 ~3,920 kg ha at the
spring seeding higher than the autumn seeding as 1,540~ 3,170 kg ha', and the biomass treated by soil texture
were showed that the treatments at the clay loam had been the largest yields both spring and autumn seeding
among at other treatment of soil. The heights of comflower regardless of soil treatments were 52.8 to 73.6 cm
at the autumn seeding and 35.5 to 79.2 cm at the spring seeding although it was more significant variation at
the soil textures than the seeding periods. The flowering periods of comflower ranged from 17" t0 20" in May
at the autumn seeding and from 19" to 20™ in June at the spring seeding, which was faster 30 days
approximately at the autumn seeding than the spring seeding. In a view of the comflower application as green
manure after flowering, the autumn seeding, when considered to combine with following crops, was more
suitable and various than the spring seeding, even though the yield at spring seeding was higher than one at

autumn seeding.
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Fig. 1. Growth (a) and flower (b) of comflower.
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Fig. 2. Minimum temperature (a) and rainfall (b) during the experimental winter and spring season in Suwon.
Table 1. Chemical properties of soil before the experiment by the different soil textures.
H oM Avail. P,O Exch. cations
Soil texture P VarEbs
(1:5) Ca Mg K
g kg’1 mg kg’1 ---------------------- cmol, kg'1 ----------------------
Sand 5.74 4.8 129 1.61 0.47 0.56
Sandy loam 5.78 13.6 153 2.39 0.70 0.76
Loam 6.33 9.3 140 3.69 1.16 0.79
Clay loam 5.63 19.3 105 3.78 1.04 1.08
*OM : organic matter.
Table 2. The content of nutrients in comflower.
TN T-C CaO MgO K0 P,0s C/N ratio
g k'
15.0 409.2 14.0 19.1 4.1 28.6

*seeding time and survey day : Autumn seeding, 2010. 6. 9.
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Table 3. The total nitrogen (T-N) content of comflower parts by the different soil textures.
Soil textures Plant Leaf Stem Flower
g ke'
Sandy loam 12.1 294 5.5 16.1
Loam 25.1 31.0 4.7 16.6
Clay loam 19.3 27.0 5.0 16.7
Average 18.8 29.1 5.1 16.5
Table 4. The total nitrogen (T-N) content and C/N ratio of comflower by the Flowering time.
Flowering stage T-N T-C C/N ratio
g ke’
Before flowering 21.9 400.8 18.28
Flowering time (Mid-May) 16.9 411.1 24.29
After flowering Late May 15.0 409.2 28.58
Early June 11.1 418.2 38.61
S 23ke] Hod AAFHES Table 37 o] 4353} o
4ER|e] oL ked 188 gol9ich. RIERE Y .
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z 20
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1= ] o I 5 0
Q}\]7]Oﬂ E]-E & E—Xﬂ_,] o Eo]:“‘ Table 494- % OI 7H§]- Sand Sandy loam Loam Clay loam
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Fig. 3. The changes overwintering rate of comflower by the
different soil texture.

S1H =t} (Yang et al., 2009).
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Table 5. The yields, flowering characteristics, and nitrogen yield of comflower in autumn seeding by different soil textures.

Flowering characteristics

Soil Plant

texture height Flovaering Flow?ring Flower lenght No. of ﬂower Dry yields Nitrogen yield
time period per hill
cm m.d. day cm e 13130 | R —
Sand 52.8 5.20 28 22 6.2 1,540¢" 16.4b"
Sandy loam 62.5 5. 20 29 24 5.1 3,150a 32.4a
Loam 67.4 5. 20 30 2.6 12.0 2,580b 36.6a
Clay loam 73.6 5. 17 29 24 7.0 3,170a 34.8a

*Survey day : 2010. 6. 9.
*Flowering period : The number of days from starting to ending of flowering.
"ab : Same letters in a column are not significantly different with Duncan’s multiple test at 5% level.

Table 6. The yields, flowering characteristics, and nitrogen yield of comflower in spring seeding by the different soil textures.

Soil Flowering characteristics Yields
texture plant height FIO\.)vering No. of ﬂower No. of bra.nching Fersh weight D.ry Nitrogen yield
time per hill per hill weight
cm md e kg I —

Sand 35.5 6.19 3.4 3.4 2,780d 1,210d" 16.0d"
Sandy loam 65.7 6.20 34 35 5,300c 2,250c 21.0c

Loam 57.3 6.20 4.1 4.4 8,230b 2,940b 43.0b

Clay loam 79.2 6.19 8.5 8.8 13,050a 3,920a 53.0a

*Survey day : 2010. 7. 14.

" ab : Same letters in a column are not significantly different with Duncan’s multiple test at 5% level.

&0 F7RIAL stgl=tl sel=ate] dsas SHAI s FAHEQ A (1294 sllojefHA] (25) Kt A3l
7] et} 35 wE=F ol gt A7 Zasiivh Eqt o Fukgo] 7hsEt vl (33Y) Hrh= oKt Aekon sfut
2009/2010d A2} AZF<t F|#)7]20] —18C7HA] 2h7] (29%9)eh= Hlssskoitt (RDA, 2009). =3} =22
wokar —10C olakl ol 219 (http://www.kma, go.kr.,) WA o2 wjgE o] QlaL 7HA|eF £719] Eof migel=t
2 F2HEo] A5t ofgle: 7o) Wd v el=s} 2ol= 2.2~2.6 cm= EATt] Atol= gisich 649 9Y
© B BN EE5E0] 50%01d e 7] el S5 of ZARE 3 E= FEOIA 12,0702 7P wte
Aol A ZhEoll whE, Aulistod e SRl AobdS vl AYE 7.070, AR 6,271, AFSE 5170 HAlth e
o] 50%0)F o] B ThEukEo] 7k & A o' HHtE i) 3t AEiS AFES; AFEA 242t hal 8,150 kg,
3,170 kg= 7H4 #9rom AME|A] 1,540 kg & 7MY W

712 miEet HZEe| M=, 8 H HEEY Ut B f718S HH mHlgo] w2 ARFES} A¢F
AR AEA|9] Lot sjuletr] o] AW io] & BEoA k0L, piFo] W AREOA T Wt Els
Elo] B 2AA] oSS 24 (RDA, 2009)317] o sl= AuyelHA SRS HE AR 9t
= 7ol gt El=Eke] 2% (Table 5)-> 52,8~ FEl=Eke] e EGRTIE T 9t BAE 29
73.6 e HYHAER o] g5h7] Aggt dollt), w3 2 o}, =g7]o) B4R hal AagARES FEOIA] 36.6 ke,
ol 7P 1) B2 AFERM 136 emPIL /MY FH2 B AYE 343 ke, A 82,4 kgoll A HISiEglom], AR
A ARG e F BT 242 OF 20 cmf] AlolE B A 16,4 kg o= 7HF Sl Rko] AQId EoA Ha
o}, AlofFEoA o] E o]l EYF & $7)E FeF AArEro] HE e thE B/l Hlste] QFEollA AEA
(19.3 g kg ) ol FaEl=ert Aleh=d] a3 FES F O] Aol =37 it Ao AR E QU (Table 3).

BalA 33t vhd Al e f71E daFo] 48 g kg

o= yo} Ao PRj FE& T3] FEIHA X

HEe 2 sl s=e] ehs 59 17¢~20 = IE saTEe| ds, o H HEY 54
Atolofl AlFE o H, el |3ES: e BEAJA 28~30Y HBh= 15~20C oA Wolst7] wiize] ol sgshd b
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Jan. Feb, Mar, Apr, May Tun, Tl Augz, Sep. Qct, Merr, Dec,

Corpfolwer{autumn seeding) cornfolwer

Rice| beans, |sesamg, perilla, grains| horticyltural ¢rops

Cornfolwer(spring| seeding)

perilla} horticultural drops, rye

Fig. 4. The cropping system of comflower and other crops.

Ao g drolsto] AE3Ith (http;//www.naver,com,), 5]l 69 Swol7] ol ANk & At 7kt AHE R 64
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S2h29] ofEgof gt djE-e % A rF D askoct o of

FH=hs 23RS IR AsdolE Be T
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