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Developing Chicory for Forage Crop by New Technology
S. N. Hur and H. S. Park

Summary

Seeds of chicory were collected and selected with good germination, emergence and productivity. To develop
chicory as a new forage crop seeds were primed with polyethylene glycol (PEG 6000) and coated with some
chemicals, and tested in laboratory and field.

The results obtained are summarized as follows:

1. Among the seed lines collected, PUI8AH, PU21TH, PU37CH and PU30TK were germinated more quickly and
took less time for germination than the others.

2. PUISAH was the best in emergence and growth although PU21TH showed superior geminative ability among
the lines collected.

3. Chicory seeds primed with 20~25% PEG solution for three days at 10°C, or the seeds treated with 25% PEG
solution at 15°C regardless the treatment period showed good gemmination performances.

4. Osmotic priming with PEG accelerated the germination of chicory, but not in the field.

5. Coated seeds geminated more slowly in Petri-dishes but showed superior emergence and growth to those of
primed or untreated seeds. Treatment 3 showed the best performances in pot experiment.

6. Coated seeds showed remarkable increase in establishment and dry matter yield especially in sod sowing com-
pared to the other sowing method.

7. Most nutrient contents except iron and manganese of chicory were much higher than those of mixed pasture.
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Ax g W Fel sl Polyethylene glycol (PEG)
Hedd PEGE A ZEAE] AEY 2dAZE &
g3l (Jackson, 1962) FAte] Wo}7]tE w5417
I el ENE F8A g/ S ol &3HA s
(Knipe, 1968; Ryan %, 1975; Sinha®} Gupta, 1982;
Somers &, 1983) AAH o2 N9 AYES FIA
Il AR YHoR o & Utk w§ Mty
ol & 7h= ol Kol thall §3] 9173t gl
Adfiste 297 Be&u PEGHE & ol 7HE o
U AL 5 BEdAd e giEs B4 A s 4
FE27 294z e Aeq 4aA dvk(Heydecker
s} Coolbear, 1977; Khan¥ Samimy, 1982; Khan =,
1981; Khan &, 1978).
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Thiram 02%7} &89 15, 20, 25, 30, 40 2 50%
2] polyethylene glycol (PEG 6000) & o zz} A=
2 A& A& 10cs 15¢ WEF7idl 4 3,

6,9 % 129 5 HedAch AW FAE FEE
2 PEGE S oWl 1 Fol5oE Babel wol
2 08 242 golk R S Aol AHgaT,
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FEFTA, YA, AEA, A A4S
2HAE otf o} Lol 2HEI X2 FAjol HE
] 2] (International Seed Coaters, Hodder & Tolley LTD,
Palmerston North, NZ) 3} t}.

1] 1 :Microphill-lignosite giue, MKP, Cytozyme,
Rovral, Promet

#] 2] 2 :Microphill-lignosite glue,
Promet

2 3 :Microphill-lignosite glue, Megamix, Cyto-

MKP, Rovarl,

zyme, Rovral, Promet

# 2] 4 : Microphill-lignosite glue, Megamix, Rovral,
Promet

# el 5: Microphill-PVA glue, MKP, Cytozyme, Rov-
ral, Promet

A 2] 6 : Microphill-PVA glue, MKP, Rovral, Promet

2] 7: Microphil-PVA glue, Megamix, Cytozyme,
Rovral, Promet

z12] 8 :Microphill-PVA glue,
Promet

=] €] 9: Lignosite solution, MKP, Cytozyme, Rovral,
Promet, Sand, Lime

Megamix, Rovral,
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Table 1. Germination peformances of different seed lines of chicory

Seed line 1000-seed weight(g) TGP (%) GR (%/d) MGR (%/d) G50 (d)
PU33AH 1.51 84.8 47.2 28.6 1.5
PU29AH 1.59 75.3 35.5 21.6 1.8
PUISAH 1.58 87.8 55.7 333 1.3
PU302CH 1.33 49.3 239 5.3 1.7
PU25AH 1.54 72.3 346 234 1.7
PU21TH 1.49 85.3 56.2 38.0 L1
PUI12CH 1.69 18.0 320 221 1.7
PUI9AH 1.61 70.5 318 259 1.7
PUIOCH 1.63 77.8 394 259 1.6
PU39CH 1.54 78.5 42.8 23.0 1.6
PU37CH 1.74 90.3 521 26.8 1.5
PU251CH 1.65 70.5 42.6 219 14
PU30CH 1.42 49.3 25.7 14.6 1.6
PU25CH 1.48 723 41.8 209 15
PH301CH 1.67 79.5 42.4 223 1.6
PU28CH 1.70 580 25.8 15.8 1.8
PU32CH 1.56 70.5 41.3 20.7 14
PUI2TK 1.46 71.5 359 263 17
PUIBTK 1.60 80.0 348 250 1.8
PU27AK 1.44 52.3 28.6 19.0 1.8
PU28AK 1.56 72.8 36.2 270 1.6
PU30TK 1.62 91.5 47.2 31.1 1.6
PU33TK 1.75 88.5 38.1 25.0 19
PU39AK 1.76 74.8 40.5 22.8 1.5
Chambers 1.57 63.0 28.8 21.4 1.7
CG & BE 1.59 76.5 34.6 239 1.7
Commerical 1.53 80.0 39.2 21.4 1.7
LS.D. 5% 0.12 5.34 6.48 3.53 028
LSD. 1% 0.16 7.06 8.59 4.68 0.37
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Table 2. Emergence and growth differences among chicory lines collected

DM vyield (g/plot)

Emergence Plant height
Seed Source

rate (%) {cm) Ist 2nd 3rd Total
Control 75 69.4 189 3.6 24.7 75.2
PU33AH 12.2 70.1 21.8 534 276 102.8
PUISAH 15.1 759 436 68.3 51.1 163.0
PU2ITH 13.4 733 39.6 46.5 47.1 1332
PU37CH 1.5 N4 270 47.1 310 105.1
PU30TK 11.1 68.5 293 511 36.2 116.6
L.SD. 5% 481 134 4.85 5.65 5.56 8.11
LSD. 1% 6.87 18.1 6.65 7.74 7.62 111

2. PEG X{2|7+ Lotofl ojxl& S £ wol@ol 634%, Wol&E 257, Huh Wolsx

PEG Melex7t xlze] Z219 ol njx 110, & Lolgo 50%) =23l d F71 Gt
¥ FEe H 3ol K= ups} go) 10¢olME B 225904 e, 1scadM e 42t 65.0%, 262, 129

—268—



Table 3. Effect of different priming treatments with
PEG on the germination of chicory
(germinated at 20C)

Temp. PEG Perid TGR GR  MGR G50
() (%) (ay) (%) (%) (%d) (d)
10 0 3 668 253 124 23
10 1S 3 643 290 98 20
10 20 3 650 308 116 I8
10 25 3 663 307 IL5 20
0 30 3 628 276 101 2l
10 40 3 600 252 96 2l
0 50 3 658 279 117 21
0 0 6 643 238 95 22
10 15 6 583 211 87 25
0 2 6 615 26 107 23
10 25 6 650 261 103 23
10 30 6 635 250 110 23
10 4 6 653 259 119 22
10 5 6 648 257 131 22
10 0 9 640 247 120 23
0 15 9 585 218 87 24
0 20 9 608 20 91 25
0 25 9 628 22 163 26
10 30 9 638 239 100 24
10 40 9 673 249 1001 24
10 50 9 693 283 125 22
15 0 3 635 236 107 24
IS 15 3 655 273 129 2l
IS 20 3 613 2715 146 19
IS 25 3 690 305 168 19
IS 30 3 645 271 141 20
IS 40 3 670 280 127 21
1S 50 3 650 272 132 21
15 0 6 620 228 112 24
5 15 6 648 248 124 22
15 20 6 670 257 131 23
IS 25 6 630 253 140 2.
15 3 6 T8 213 137 22
IS 4 6 689 264 124 23
15 50 6 700 270 142 22
15 0 9 615 249 18 22
5 15 9 608 239 103 24
15 20 9 598 230 101 23
15 25 9 630 280 148 19
15 30 9 673 270 129 22
15 40 9 623 27 136 20
I5 50 9 653 259 113 23
LSD. 5% 59 499 221 039
LSD. 1% 827 664 375 053

9 21798 10cel W& 15cAM Halge Aol d
WA og wold Mol Fastgch 22y FAAY
Foate A S A gt

PEG € 4& 10cdA H2sde o et & 2
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o) wolge 932 Aatets Agolgon 53] A
2 9014 7hg el Felsk At o R e
Pewi-dish &7 Wol 4 etopEo| ojg Ao B
Ao Mg 9ol HH2 Ag Aah7t 7HE
gt} Scon(1989y= HlEU Hoke H7HE Aot

oh
rlo

o
o
o

¢

i

o

Table 4. Effect of seed coating on the germination

of chicory

Coating TGP GR MGR G50
materials (%) (%i/d) (%/d) d)
Control 66.5 20.6° 8.4 3.0°
Treat | 63.8 20.4° 8.9 2.9
Treat 2 62.0 18.3° 6.6" 3.2
Treat 3 65.0 19.7 7.7 3.00
Treat 4 60.5 19.1° 7.6 29
Treat 5 63.3 19.6° 9.1 2.8
Treat 6 63.3 20.3° 8.8 27
Treat 7 63.4 209° 9.2 2.6
Treat 8 65.3 209* 9.5 2.7
Treat 9 64.3 15.8" 46" 4.1

NS P<005 P<005 P<00I
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AW Ag 12T o Hg 30| A 5T AL
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Table 5. Effect of seed coating on the emergence and growth of chicory

Coating materials TER (%) ER (%/d) Plant height (cm) (gg[’ r“;‘;}f}g‘o (%01\(/)1[ r:’;}ggl‘)
Control 47.5 1.2 14.0 1,857* 521°
Treat 1 525 1.4 15.4 2,106* 536°
Treat 2 48.8 1.3° 14.1 2251%® 586°
Treat 3 61.3 1.7 14.2 2,447 821°
Treat 4 463 1.3 15.3 1919* 538
Treat 5 60.0 1.6° 132 2,354 737*
Treat 6 61.3 1.5° 15.1 2,156 560°
Treat 7 52.5 1.4° 155 1,830 467
Treat 8 52.5 1.3° 15.2 2,067* 573
Treat 9 61.3 L7 15.7 24240 662

NS P<0.05 NS P<0.05 P<0.05
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Table 6. Influences of seed treatment and sowing method on the establishment and productivity of

chicory

Emergence rate (%)

Establishment rate (%)

Dry matter Yield

Plant height (cm) (DM g/plot)

surface cultivated sod  surface cultivated sod surface cultivated sod surface cultivated sod

Intact 7.0 47.5 1.0 5.1 315 0.7 68.5 726 64.7 23.1 138.4 3.1

Osmocon- 7.7 479 1.3 5.0 347 0.9 71.0 71.2 66.1 22.5 153.7 3.6
ditioned

Coated 21.6 65.4 6.4 12.5 45.7 2.8 70.4 743 67.9 56.3 189.6 12.8

L.S.D. 5% 3.15 6.53 2.36 2.45 6.53 0.55 6.12 525 5.57 10.12 23.82 3.37

L.SD. 1% 4.53 9.13 3.39 3.52 9.38 0.79 8.80 7.54 8.00 14.53 34.22 4.85
a3t

ddtiz 7]&E2A Fdsod sowing): Fdelu
A, Aadol A g sE o HlfSH 23t
o, ZEHEol M FxEAh NE2A F0, A
EFa, 3 3F 0o 288, ’ﬁl}g. Aol A
i ko) Fodel Ahoy 2Fo e
el freldol ARAT B3R FAa ol A
AERFT ol 5% Fedel dAHA

P
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Water, 1986; Berdahl®} Barker, 1980; Miyamoto}t
Dexter, 1960)2 H7FstAY  JYE(Scott, 1975;
Vartha®} Clifford, 1973), Az, &7, 434

(Scott, 1989; Scott®} Hay, 1974) £& % 7}sto] o}
U3 ABAES FHAND Aok B AYANE 3
Bz 2 e s Yl 3741 R
g9 B2 FAe £
4 23 nel Gest A w EIREE

33 gatol 27 FUE Ao Bus A

_‘v’~_

244

To_ T o
"3 BEgol 23

=]

j=]

5. x|Z2|2| At=mTtX|

Az A PG dRe Aslsnt gy
o sty ¥ol ERGE(eASIehAG By 2
Zu)Rt E3tew 58 K, Ca S, Zn, BES #@ol
FUTE 7). B Azele tEY AR 2]

B FILoRA $5¢ MBI} e Aoz
7 QRS

APARE o] &7}

Hunt (1993)s= %] 28] ¢} cloverE® Al&od F93519
£ o ryegrassE w9 AS WRY 15%7F O FA
gvtn Y skl Fraser 5(1988)% S&8HUS
Ed3}t7] 2-35 HAE FostE v nReAlE R
A2zt i Srstttn Bk v gl uhabA

Amelg @9 NS, da EE Algel FAY

Tabie. 7. Chemical composition of chicory and
mixed pasture
(dry matter basis)

Element Chicory Mixed pasture
Macro (%)
N 3.00 1.65
p 0.32 0.18
K 6.80 0.80
Ca 1.32 1.02
Mg 0.25 0.16
S 0.27 0.17
Micro (ppm)
Zn 72 40
B 31 11
Cu 10 9
Fe 400 1,000
Mn 128 140
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