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Effect of Perlite-based Root Media on Growth and Seed Tuber Yield
of Potato in a Nutriculture

Tae Joon Yang, Young Kil Kang*, Cheol Gyoun Kim
Jejudo Agricultural Research & Extension Service

Dept. of Plant Resource Science. Cheju National University*

ABSTRACT

'Dejima’ potato seedlings raised by stem cutting were transplanted in spring (March 10. 2000 and 2001)
and fall (August 21, 1999 and 2001) in styrofoam beds containing one of five rooting media [perlite (p). p+
peatmoss, p+bed soil. p+ vermiculite and p+expanded polystyrene (EPS)] to select the most suitable root
medium for seed tuber production. All mixes were formulated to have equal volume of the media. Nutrient
solution was applied by drip irrigation. Plant height. stem length and diameter. and no. of leaves per plant
were greater in potatoes grown in p-based media containing peatmoss. bed soil. vermiculite. or EPS than in
100% perlite. In the spring cropping. plants grown in perlite produced 153 tubers/m” weighing =3g.
Comparing potatoes grown in perlite. plants grown in p+ EPS produced 27% more tubers while those grown
in p+ vermiculite, p+peatmoss, and p+ bed soil produced 33. 40. and 46% less tubers per m’. respectively.
Average tuber weight was greater but tuber number per nf was smaller in the fall cropping than in spring
cropping. However. similar trend between two cropping seasons was observed for tuber number per ' and
average tuber weight. In the spring and fall croppings. medium cost for production of a tuber was 11 and 23
won in perlite. respectively. whereas it was 5 and 10 won in p+EPS, respectively. The cost was 27 to 73%
and 9 to 61% greater in spring and fall croppings. respectively. in the other media than in perlite. This
results indicate that among the root media tested. p+EPS is the most suitable root medium for seed tuber

production in a drip irrigation system.
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Table 1. Characteristics of the five root media used in the experiment.

Root medium® oH EC CEC Bulk density Wat?r holding
(dS/m) (cmol/kg) (g/ml) capacity (ml/ 1)
Perlite 5.2 0.29 19.9 0.28 145.3
Perlite + peatmoss 4.0 2.17 36.1 0.19 49.3
Perlite + bed soil 59 0.81 29.6 0.27 54.9
Perlite + vermiculite 49 1.84 30.3 0.31 168.3
Perlite + EPS 4.6 1.34 20.5 0.27 146.2

 Perlite-horticultural grade. Paragreen. Samson. Seoul. Korea: bed soil-TKS2 made in England: peatmoss-Canadian
sphagnum peat. BP-P. Berger Peat Moss. Quebec: vermiculite-horticultural grade #4. Silver Green. Misung.
Seoul. Korea: EPS-expanded polystrene 1~2mm in diameter. Kvung-Rim Industrial Corp.. Jeju. Korea

Table 2. Nutrient solution formulas for the experiment at various potato growth stages.

Days after KNO; Ca(NO3)2-4H:0 NH:H:PO,  MgS0;-7H:0  Fe-EDTA EC
transplanting  -----------ooom oo e oo (mg/ 1) —mmmmmmmmmmmm e (dS/m)
1~5, 45~54 135 159 26 84 4 0.60
6~17. 30~39 338 396 65 208 10 1.50

18~29. 40~44 428 503 82 266 13 1.90
%-~73 3i2 456 71 229 11 1.65

Days after H3BOs3 ZnS0,-4H20 MnSQO;-4H:0-4H:0 CuS0,-5H-0 (NH4)¢Mn; 0y 4H20
transplanting =~ —omemmmmmmm e () 1) —=mmmmmmmmmmmmm o
1~-73 1.4 0.1 1.0 0.04 0.01

Table 3. The application number and time of nutrient solution per day at various potato growth stages.

Days after transplanting Application number Application time®’
1-17 3 08:00. 10:30, 13:00. 15:30. 18:00
18~39 4 08:00. 11:30, 15:00. 18:30
40~ 54 3 08:00, 13:00. 18:00
5~73 2 08:00. 14:00
74~80 0

* For 3 minutes per application.
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Table 4. Growth of potato grown in five root media at 40 and 70 days after transplanting on 10 March.

Root medium®’

Plant height

Stem length

Stem diameter  No. of branches

No. of leaves

{cm) (cm) (mm) per plant per plant
At 40 days after transplanting
Perlite 33.2d" 22.0d 5.1 3.4a 13.0a
Perlite + peatmoss 40.2¢ 28.2¢ 5.8be 3.6a 13.2a
Perlite + bed soil 48.2a 36.4a 7.0a 3.8a 14.0a
Perlite + vermiculite 45.8ab 33.2ab 6.5ab 3.0a 13.4a
Perlite + EPS 43.4bc 31.2bc 2.7bc 3.6a 13.8a
At 70 days after transplanting
Perlite 33.4c 40.6¢ 6.1d 3.6bc 14.1c
Perlite + peatmoss 64.8b 52.2b 7.0¢ 4.0ab 14.5b
Perlite + bed soil 76.2a 63.7a 8.3a 4.2a 15.3a
Perlite + vermiculite 72.5a 59.4a 7 3.3¢c 14.5b
Perlite + EPS 63.2b 50.4b 6.9¢ 3.9ab 15.0a

' See Table 1 for explanation of root media.
*" Within a growth stage. means within a column followed by the same letter are not significantly different at the

0.05 level by Duncan's multiple range test.

Table 5. Growth of potatoes grown in five root media at 40 and 70 days after transplanting on 21 August.

Root medium®” Plant height ~ Stem length  Stem diameter No. of branches  No. of leaves
{cm) {cm) (mm) per plant per plant
At 40 days after transplanting
Perlite 43.0¢" 30.0¢ 4.0d 0.0c 13.0a
Perlite + peatmoss 64.7a 48.0a 5.8ab 0.3b 14.7a
Perlite + bed soil 64.3a 474a 4.9 0.7ab 13.7a
Perlite + vermiculite 52.7b 36.3¢ 3.5b¢ 0.0c 13.0a
Perlite + EPS 56.3b 41.3b 6.6a 1.0a 14.3a
At 70 days after transplanting
Perlite 64.0¢ 48.3c 6.0d 0.7a 15.0¢
Perlite + peatmoss .7a 72.0a 8.5ab 1.3a 16.3ab
Perlite + bed soil 96.3a 71.3a 74c 1.7a 16.0ab
Perlite + vermiculite 74.3b 51.3be 7.7bc 1.0a 14.7¢
Perlite + EPS 79.0b 57.7b 8.8a 1.8a 16.7a

? See Table 1 for explanation of root media.
" Within a growth stage. means within a column followed by the same letter are not significantly different at
the 0.05 level by Duncan’s multiple range test.
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Table 6. The number of tubers per of and tuber yield of potatoes grown in five root media for two cropping

seasons.
Root medium®' No. of tubers per mi by size Tuber yield Tuber weight
3~10g  11~30g  31~50g >51g Total (g/m) (g/tuber)

Spring cropping

Perlite 101 38 9 5 1536’ 2876 18.8

Perlite + peatmoss 34 28 18 12 92cd 2236 243

Perlite + bed soil 11 28 23 21 82d 2927 35.7

Perlite + vermiculite 55 29 9 8 102¢ 1724 16.9

Perlite + EPS 147 38 8 2 195a 2842 14.5
Fall cropping

Perlite 18 22 15 20 75b 2895 38.6

Perlite + peatmoss 8 10 13 22 o2c 2688 ol.7

Perlite + bed soil 3 8 10 21 42¢ 2864 68.2

Perlite + vermiculite 12 8 6 21 47c 2637 56.1

Perlite + EPS 47 4 16 10 117a 3030 259

' Gee Table 1 for explanation of root media.

*" Within a growth stage. means within a column followed by the same letter are not significantly different at the

0.05 level by Duncan’s multiple range test.
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Table 7. Cost (won) of the five root media for n?
and for production of a tuber weighing
>3g.

Cost per a tuber

Root medium®’ Cost per m Spring
Fall crop

crop
Perlite 1690 11 23
Perlite + peatmoss 1320 14 25
Perlite + bed soil 1570 19 37
Perlite + vermiculite 1710 17 36
Perlite + EPS 1050 5 10

¥ See Table 1 for explanation of root media.
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