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Effect of Soil and Foliar Application of Calcium on the Growth
and Al Absorption for Carrots(Daucus carota L) in Jeju Island

Yong Bong Park. Yong Duk Kim*, Seok Beom Kang

Faculty of Hort. Life Science. Cheju National University.
Division of Hort. & Crops Agri. Research and Extension Services*

ABSTRACT : To

absorption of Al™ to carrot Ca fertilizer was applied

investigate the effects on

into soil and leaves in carrot field. The results from
the experiment are as follows:

1. The shoot growth was accelerated from Dec.
and leaf number was numerous in SHJ and less Ca
applied plots.

2. Most of the macro nutrient contents was
higher in SHJ. but Mg and K contents were lower
in SHJ and BBR with higher Ca application plots
except 3.000kg/ha in YPN.

3. The amount of Al absorbed was higher in
BBR of the non-Ca application, but lower in SHJ
and BBR with higher Ca application treatments

except for YPN showing higher content of
aluminum.
4. The growth of carrot showed a lot of

differences with the harvesting time and was better
in foliar application than that of soil application.
The amount of Al absorbed was below criterion in
all cultivars and treatments. The absorption of
aluminum is out of the question vet. but we

conclude that for the sake of safety of food it is

recommended the following basis ‘reduce chemical

fertilizers and increase organic matters’
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Table 1. Effect of calcium-soil treatment on the leaf number, plant height. root length. root diameter. shoot weight
and root weight of carrots harvested in Nov.

Cultivar Ca Leaf No.  Plant height Root lenght Root diameter Shoot weight Root weight
(kg/ha) (ea) {cm) (cm) {mm) (g) {(g)
BBR? 0 8.6 23.7 9.7 21.3 125 23.0
1000 9.2 26.1 10.3 22.0 15.7 26.0
2000 9.2 23.6 9.8 20.6 14.5 25.1
3000 8.8 24.3 9.3 22.4 14.0 23.1
SHJ 0 9.1 24.8 99 21.1 13.7 21.9
1000 9.6 28.3 11.1 225 185 278
2000 9.9 29.4 12.1 24.0 23.2 36.5
3000 9.2 25.3 9.7 21.6 17.5 25.2
YPN 0 9.0 24.2 11.1 21.2 13.1 278
1000 9.5 26.0 12.1 24.8 16.0 36.1
2000 8.7 234 9.1 20.5 11.3 19.6
3000 8.8 21.2 10.4 21.0 11.6 25.5
between cvs NS NS NS NS 4.85 NS
LSD 005 4ot ween tr NS NS NS NS NS NS

‘BBR : Bibary. SHJ : Shin Heugieon. YPN : Yeppeuni.

Table 2. Effect of calcium-soil treatment on the leaf number. plant height. root length. root diameter. shoot weight
and root weight of carrots harvested in Dec.

Cultivar Ca Leaf No. Plant height Root lenght Root diameter Shoot weight Root weight
(kg/ha) (ea) (cm) (cm) (mm) {g) (g)
BBR’ 0 9.8 28.9 227 31.0 30.2 1189
1000 10.3 28.6 15.2 37.0 22.7 96.0
2000 10.3 27.9 14.1 36.1 235 97.3
3000 10.6 29.6 14.9 40.3 315 137.8
SHJ 0 10.8 29.5 15.5 38.5 325 1189
1000 11.1 33.0 14.4 374 3L.3 99.4
2000 11.4 36.2 15.2 39.2 3.2 1223
3000 11.4 29.2 14.7 38.6 32.2 109.0
YPN 0 9.8 29.9 15.3 39.2 26.4 1145
1000 10.4 2i.6 14.9 38.7 23.6 106.5
2000 99 313 14.0 38.1 24.8 114.0
3000 9.3 25.5 14.0 35.3 16.9 136.8
between cvs 0.69 NS NS NS NS NS
L3D 005 ot ween urt NS NS 340 NS NS NS

‘BBR : Bibarv. SHJ : Shin Heugjeon. YPN : Yeppeuni.
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Table 3. Effect of calcium-soil treatment on the plant height. leaf number. root length. root diameter and root
weight of carrots harvested in Jan.

Cultivar Ca Leaf No. Plant height Root lenght Root diameter Shoot weight Root weight
kg/ha (ea) (cm) {cm) {mm) (g) (g)
BBR* 0 10.4 30.8 16.6 46.4 25.2 193.4
1000 11.4 28.1 16.7 46.2 23.9 184.2
2000 11.0 34.5 18.1 46.7 38.7 216.1
3000 10.9 26.2 15.7 46.2 22.1 189.3
SHJ 0 11.5 33.1 17.6 479 323 209.5
1000 11.2 32.3 17.9 47.2 36.5 207.4
2000 11.7 35.6 17.1 49.2 37.1 215.3
3000 11.8 30.9 17.7 46.5 33.9 203.1
YPN 0 10.3 325 16.0 473 26.2 192.3
1000 10.3 33.0 16.3 45.7 23.8 177.1
2000 9.8 31.2 15.8 46.4 23.3 186.6
3000 10.3 29.6 15.8 47.8 23.5 190.3
1SD 0.05 between cvs 0.56 NS 1.05 NS 7.17 NS
) between trt NS NS NS NS NS NS

‘BBR : Bibary. SHJ : Shin Heugieon. YPN : Yeppeuni.

Table 4. Effect of calcium soil treatment on the plant height. leaf number. root length, root diameter and root
weight of carrots harvested in Feb.

. Ca Leaf No.  Plant height Root lenght Root diameter Shoot weight Root weight

Cultivar

{kg/ha) (ea) {cm) (cm) (mm) {g) (g)

BBR? 0 10.8 259 17.7 48.9 225 231.1

1000 9.5 25.4 18.1 47.8 185 217.9

2000 9.3 328 17.5 51.2 22.0 266.1

3000 10.4 30.8 18.0 51.1 25.7 252.5

SHJ 0 11.4 277 19.1 489 259 231.6

1000 10.8 272 18.5 48.7 26.1 221.7

2000 11.2 328 19.5 523 32.7 279.3

3000 11.1 28.3 19.1 50.4 269 243.9

YPN 0 11.1 26.7 175 47.3 19.9 218.3

1000 97 26.1 17.2 49.4 18.6 2277

2000 9.6 26.0 16.9 46.5 18.3 199.1

3000 9.5 25.8 17.5 47.0 17.8 202.9

. between cvs 0.711 NS 1.03 2.31 5.20 NS

LED OO o ween urt NS 124 NS NS NS NS

'BBR : Bibary. SHJ : Shin Heugjeon. YPN : Yeppeuni.
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Table 5. Comparison of mineral contents as affected by calcium-soil treatment in carrot roots.

Cultivar Ca T-N p Mg K Ca Al |
{kg/ha) (%) (mg-L)
0 0.93 0.13 0.05 1.60 0.13 298
BBR? 1000 0.87 0.09 0.04 1.10 0.10 179
2000 0.91 0.07 0.03 0.90 0.08 114
3000 1.04 0.08 0.03 1.12 0.09 121
0 0.97 0.15 0.06 1.97 0.17 242
SHJ 1000 0.78 0.10 0.04 1.35 0.12 212
2000 0.96 0.10 0.04 1.16 0.10 156
3000 0.87 0.09 0.04 1.03 0.11 150
0 1.02 0.15 0.06 1.61 0.13 167
VPN 1000 0.87 0.09 0.04 1.09 0.11 144
2000 0.93 0.16 0.07 1.77 0.17 204
3000 1.13 0.10 0.05 1.62 0.14 247

'BBR : Bibary. SHJ

. Shin Heugieon. YPN : Yeppeuni.
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Table 6. Effect of calcium-foliar application on the leaf number, plant height. root height. root diameter. shoot
weight and root weight in carrots harvested in Nov.

. Folia supply ~Leaf No. Plant height Root lenght Root diameter Shoot weight  Root weight

Cultivar .

(times) (ea) (cm) {cm) (mm) (g) (g)

BBR? 0 10.0 30.3 12.5 28.6 25.7 49.6

3 10.0 29.5 12.7 28.1 26.1 54.2

3 10.1 31.9 12.2 31.0 28.3 575

7 9.2 27.5 10.8 24.9 19.5 35.5

SHJ 0 10.1 319 10.9 26.9 28.2 42.3

3 10.0 32.3 12.7 27.3 27.0 46.2

5 11.5 334 12.5 315 37.1 60.7

7 10.2 29.1 10.2 25.2 26.2 39.3

1SD 0.05 between cvs 0.68 NS NS NS NS NS

between trt 0.97 NS 2.18 3.93 NS 17.53

‘BBR : Bibary. SHJ

: Shin Heugjeon.

Table 7. Effect of calcium foliar application on the leaf number. plant height. root height. root diameter and root
weight in carrots harvested in Dec.

. Folia supply ~Leaf No. Plant height Root lenght Root diameter Shoot weight  Root weight
Cultivar .
(times) (ea) (em) {cm) (mm) (g) (g)
BBR? 0 11.7 47.8 20.3 439 49.6 170.3
3 12.0 36.0 18.2 48.7 54.0 213.1
5 11.8 34.0 16.5 47.8 43.9 196.2
7 11.3 324 15.8 43.0 41.4 150.0
SHJ 0 11.9 40.1 17.2 48.1 66.2 192.6
3 12.4 40.2 18.2 49.1 63.6 219.0
5 12.0 36.7 16.2 46.8 54.3 181.0
7 12.2 36.1 15.6 43.6 494 154.9
LSD 0.05 between cvs NS NS NS NS NS NS
) between trt NS NS 2.18 3.55 NS 33.00

‘BBR : Bibary. SHJ

© Shin Heugjeon.
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Table 8. Effect of calcium-foliar application on the leaf number. plant height. root height. root diameter and root
weight in carrots harvested in Jan.

Folia supply Leaf No. Plant height Root lenght Root diameter Shoot weight Root weight

Cultivar (times) (ea) (cm) {(cm) (mm) (g) (g)
BBR’ 0 12.1 32.2 17.5 50.9 373 245.4
3 12.1 34.1 18.1 52.3 41.7 259.6

5 11.0 29.0 17.7 49.0 30.6 231.2

7 11.9 315 18.1 50.3 373 233.0

SHJ 0 12.6 38.4 18.6 53.7 489 268.3
3 11.7 37.2 179 509 42.8 2431

5 11.9 34.1 18.1 50.9 40.0 256.0

7 11.6 34.0 17.5 49.2 38.9 226.9

. between cvs NS 414 NS NS NS NS

LSD 005 o iween trt NS NS NS NS NS NS

‘BBR : Bibary. SHJ : Shin Heugjeon.

Table 9. Effect of calcium-foliar application on the leaf number. plant height. root height. root diameter and root
weight in carrots harvested in Feb.

Folia supply Leaf No. Plant height Root lenght Root diameter Shoot weight Root weight

Cultivar (times) (ea) (em) (cm) (mm) (g) (g)
BBR’ 0 12.1 32.2 19.9 55.7 38.7 324.7
3 12.1 34.1 19.2 5.1 39.5 309.1

5 11.0 29.0 19.5 55.2 34.2 300.1

7 11.9 315 18.3 49.9 25.4 241.4

SHJ 0 12.6 384 19.0 52.7 34.7 279.7
3 11.7 372 20.2 55.5 409 319.7

5 11.9 34.1 20.3 54.4 40.2 293.6

7 11.6 34.0 19.0 51.5 29.2 256.9

18D 0.05 between cvs NS NS NS NS NS NS
) between trt NS NS NS NS NS 42.90

'BBR : Bibary. SHJ : Shin Heugjeon.
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Fig. 2. Effect of calcium-soil application on the Al absorption with carrot cultivars.
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