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Effect of the Seedlings Difference in Cylindrical Paper Pot Trays
on Initial Root Growth and Yield of Pepper
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Abstract. This study investigated the possibility of application of the recently introduced cylindrical paper pot seed-
lings in hot pepper (Capsicum annuum L.) cultivation. The seedling growth, initial rooting after planting and accu-
mulated fruit yield were investigated with the treatments of tray type (paper pot and plug) as a main factor, tray cell
number (40 cell and 50 cell) as a sub-factor, and fertigation method (continuous fertigation and fertigation after 35
days sowing) as a sub-sub factor, respectively. The growth of pepper seedlings was significantly affected by tray type
and fertigation method showing the highest value at 50 cell plug tray with continuous fertigation, and the effect of
fertigation was greater than that of trays. ‘Cheongyang’, ‘Dackwonseoneon’ and ‘Longgreenmat’ cultivar showed all
the same pattern in seedling growth. These three-cultivar seedlings were planted in plastic house and in open field in
Jeonju area, respectively, and another ‘Daekwonseoneon’ seedlings raised Yeongyang local area was also planted at
the same area. There was no difference in the rooting of ‘Cheongyang' pepper at 2 weeks after planting in plastic
house. The accumulated fruit weight was not significantly different between paper pot seedlings and plug seedlings
in three cultivar grown in plastic house. However, that of ‘Cheongyang’ pepper showed higher at paper pot seed-
lings than plug seedlings and the other two cultivar were higher at plug seedlings in open field. ‘Daekwonseoneon’
pepper yield grown in open field in “Yeongyang’ area was not significant between paper pot seedlings and plug seed-
lings. In conclusion, the pattern of seedlings growth grown in the cylindrical paper pot was the same as those of the
conventional plug seedlings and also fruit yield was similar between paper pot seedlings and plug seedlings even
though minute difference among cultivars. These results suggest that pepper seedlings grown in paper pot should be
highly applicable to pepper cultivation.
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Table 1. The time schedule of nursery and cultivation at this experiment.

Location Culture type Cultivar” Seeding date Planting date First harvest Last harvest
Jeonju Plastic house C,D,L Mar.7 Apr. 29 June 24 Oct. 18
Open field C,D,L Mar.7 May 13 June 24 Oct. 7
Yeongyang Open field D Feb. 23 May 26 Sep. 9 Oct. 4
7 C: Cheongyang, D; Daekwonseoneon, L; Longgreenmat
Table 2. The chemical characteristics of soil used for hot pepper cultivation in plastic house and open field in Jeonju.
EC Organic NH4-N NO;s-N P,Os K Ca Mg Na
Culture type pH (dS/m) materials o o
(%) (mgkg™) (cmol™"kg™)
Plastic house ~ 7.54 1.46 0.78 42 45 206 0.2 6.44 2.93 0.33
Open field 5.73 0.55 1.58 29 50 61 0.61 420 2.19 0.08
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Table 3. ‘Cheongyang’ pepper seedlings growth at 52 days after sowing as affected by tray type, tray cell number, and fertigation method.

Chloro-phyll Fresh weight
Tray . Pl'a nt 'Stem No. of content Leaf area (g/plant)
Ferti. height  diameter 5
leaves (SPAD (cm“/plant)
type  cell number (cm) (mm) value) leaf stem root
40 o 52.2 5.11 25.6 42.1 393.9 8.00 8.42 3.33
Paper x 22.3 3.46 10.6 31.2 81.2 2.32 1.86 0.79
pot 5 o 53.9 5.25 19.8 39.6 380.4 6.41 7.98 2.50
x 30.2 3.52 12.0 335 149.7 3.06 2.84 1.03
20 o 58.0 5.70 24.2 435 444.1 8.71 10.45 2.84
- X 44.6 4.45 20.4 41.9 264.1 5.62 5.93 2.62
u,
& 5 o 61,8 6.00 27.2 423 5454 10.32 11.41 3.16
x 437 4.18 17.8 44.6 262.6 5.54 5.66 2.53
F-test”
Tray type(A) skskk skskosk skkk sksksk kkk &k k skskosk sksksk
Tray cell number (B) * ns ns ns oAk ns ns ns
Fertigaﬁon method (C) skskok *okk skskok *kck skkok skokok kokk skskesk
AxB ns ns ns ns ns * ns ns
AXC kskk ns * koksk * ns ns ksksk
BxC ns ns ns kK ns ns ns ns
AXBXC * ns kk ns Kok ok sksksk ks *
“Fertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" (x)
Y ns, *, *¥* *** Nonsignificant or significant at P=0.05, 0.01, 0.001, respectively
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Table 4. ‘Dackwonseoneon’ pepper seedlings growth at 52 days after sowing as affected by tray type, tray cell number, and fertigation
method.

. Stem Fresh weight
Tray ., Plantheight . No.of =~ SPAD  Leafarea (¢/plant)
Ferti. diameter 5 p
(cm) leaves value  (cm7/plant)
type cell number (mm) leaf stem root
20 o 47.0 5.65 15.0 50.9 387.7 7.17 8.58 2.88
Paper X 21.9 3.61 10.0 422 132.1 3.02 2.31 1.18
pot 5 o 42.8 5.53 15.6 53.0 372.6 7.63 8.02 3.68
X 26.1 4.51 10.8 41.8 160.8 332 2.72 1.12
20 o 50.8 6.50 18.4 53.0 488.9 9.72 11.12 4.85
Pl X 35.0 4.81 142 48.9 244.0 5.07 522 2.79
u,
¢ 5 o 51.9 6.37 16.0 52.0 477.5 8.77 10.69 4.13
X 39.0 443 144 474 271.8 5.49 5.23 2.86
F-test”

Tray type (A) L Hksk Hksk Hksk L R B B

Tray cell number (B) ns ns ns ns ns ns ns ns
Fertigation method (C) skokk sokok sokk dokok kkk *ok sk $okk
AxB ns ** ns ns ns ns ns ns

AxC * ns * ** ns ns ns ns

BxC * ns ns ns ns ns ns ns

AxBxC ns *x ns ns ns ns ns ns

?Fertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" to April 28™M(x)
Yns, *, ¥* *** Nonsignificant or significant at P=0.05, 0.01, 0.001, respectively

Table 5. ‘Longgreenmat’ pepper seedlings growth at 52 days after sowing as affected by tray type, tray cell number, and fertigation
method.

Tray . Pl:ant .Stem No. of SPAD Leaf area Fresh weight (g/plant)
Ferti. height diameter 5
type cell number (cm) (mm) leaves value  (cm7/plant)  jeaf stem root
20 o 443 5.59 26.2 48.3 361.8 7.51 9.01 3.71
Paper X 22.0 3.43 12.6 38.8 120.4 2.88 221 1.00
pot 5 o 47.6 5.51 26.2 47.7 392.7 8.02 9.44 2.93
X 25.6 3.55 124 37.1 146.4 3.20 2.53 091
20 o 52.0 5.48 30.8 51.1 437.1 9.34 10.57 3.97
Pl X 39.1 437 19.4 47.6 242.9 5.10 5.25 3.02
u,
€ 5 o 51.7 5.24 26.8 46.2 450.8 9.27 10.85 2.93
X 37.1 4.27 252 43.7 2452 5.61 6.50 2.50
F-test”

Tray type(A) skokok * seskosk skeskeosk skokok skkok skskok skekok

Tray cell number (B) ns ns ns ** ns ns ns *x
Fertigation method (C) skkok skeskosk skeskok skskosk skkok kkok skkok skekok

AxB ns ns ns * ns ns ns ns

AxC * KKk ok Kk * ns % Sk

BxC ns ns * ns ns ns ns ns

AxBxC ns ns * ns ns ns ns ns

?Fertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" to April 28™M(x)
Yns, *, ¥* *** Nonsignificant or significant at P=0.05, 0.01, 0.001, respectively
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Table 6. ‘Dackwonseoneon’ pepper seedlings growth at 93days after sowing as affected by tray type.

. Stem Fresh weight
Plant height . No. of leaves SPAD (¢/plant)
Tray diameter p
(cm) (ea/plant) value
(mm) Top Root
Paper pot 10.0 3.0 6.2 242 1.22 0.79
Plug 13.5 3.0 7.1 27.5 1.68 1.45
F-test”
Tray sk ns * * * sk

Y ns, *, ** Nonsignificant or significant at P=0.05, 0.01, respectively
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Fig. 1. ‘Cheongyang’ pepper root growth at 2 weeks after planting as affected by tray type, tray cell number, and fertigation method (PP;
paper pot, PL; plug, 40; 40 cell, 50; 50 cell, O; continuous fertigation, X; late fertigation, 1, 2; replications)
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Table 7. The accumulated fruit weight of ‘Cheongyang’ pepper grown in plastic house as affected by tray type, tray cell number, and fer-
tigation method during the nursery period.

Tray Ferti” Accumulated fruit weight (g/plant)
erti.
type No. of cells 6/24 7/1 7/8 7/15 7/22 7/29 8/5 10/18
20 o 3.0 15.3 26.3 427 85.0 153.3 286.7 3449
Paper x 0.0 1.7 7.3 18.7 61.0 150.7 313.7 363.5
pot s o 6.0 16.3 343 55.3 111.0 189.0 319.0 373.8
x 0.5 4.0 11.0 30.5 70.5 162.0 280.5 335.6
20 o 9.0 32.0 49.0 69.3 143.0 226.3 329.7 401.2
Pl x 2.0 13.0 22.0 42.0 97.0 158.0 191.0 235.8
u,
& s o 8.5 35.5 57.0 97.0 187.0 302.5 390.5 442.5
x 5.0 22.5 455 86.5 188.5 295.5 388.5 446.9
F-test”

Tray type (A) * * * ns woE oK ns ns

Tray cell number (B) ns ns ns ns * ns ns ns

Fertigation method (C) * * * ns ns ns ns ns

AxB ns ns ns ns ns ns ns ns

AxC ns ns ns ns ns ns ns ns

BxC ns ns ns ns ns ns ns ns

AxBxC ns ns ns ns ns ns ns ns

% Fertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" to April 28%(x)
Y ns, *, ** Nonsignificant or significant at P=0.05, 0.01, respectively

Table 8. The accumulated of fruit yield of ‘Cheongyang’ pepper grown in open field as affected by tray type, tray cell number, and ferti-
gation method during the nursery period.

Tray Accumulated fruit weight (g/plant)
cell Ferti.”
Tray number 624 771 7/15 722 7/29 85 812 819 826 92 9/9  9/23 9/30 10/7
40 o 63 157 243 353 427 51.7 953 169.7 2627 2743 2843 290.7 297.0 300.7
Paper X 00 03 260 367 50.0 603 100.0 180.3 247.0 265.7 271.0 2743 2783 280.0
pot 5 o 50 10.0 22.0 38.0 423 580 1183 191.3 286.0 3003 303.3 308.7 3163 318.0
X 33 40 283 377 467 557 1007 1853 2653 2783 2823 2873 2940 2953
40 o 123 213 283 363 587 600 71.7 137.7 205.7 2247 2333 243.0 250.0 2513
Pl X 33 73 83 147 243 28.0 71.3 1583 214.0 223.7 227.0 232.7 241.7 244.7
u
& 50 o 43 93 173 257 400 450 657 131.7 1927 2073 2123 217.7 2213 2240
X 37 67 143 197 28.0 47.0 1027 1843 2353 253.7 261.7 2657 2777 278.6
F-test”

Tray type (A) ns ns * sksk ns ns * * skskok skeskosk sksksk skokok skek sk

Tray cell number (B) ns ns ns ns ns ns ns ns ns ns ns ns ns ns

Fertigation method(C) * wx ns ns * ns ns ns ns ns ns ns ns ns

AxB ns ns ns ns ns ns ns ns ns ns ns ns ns ns

AxC ns ns * * *x ns ns ns ns ns ns ns ns ns

BxC ns * ns ns ns ns ns ns ns ns ns ns ns ns

AxBxC ns ns ns ns ns ns ns ns ns ns ns ns ns ns

% Fertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" to April 28%(x)
Y ns, *, ** *** Nonsignificant or significant at P=0.05, 0.01, 0.001, respectively
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Table 9. The accumulated fruit yield of ‘Daekwonseoneon’ pepper grown in open field as affected by tray type, tray cell number, and fer-
tigation method during the nursery period.

Tray Accumulated fruit weight (g/plant)

cz

Ferti.
type cell number 6/24 7/1 7715 722 7/29 /5 8/12  8/19  8/26 9/2 9/9 9/23  9/30 10/7
o 51.7 89.7 92.0 121.7 184.0 187.3 228.7 299.3 327.3 352.0 367.0 383.3 396.7 405.0

Paper 0 X 00 9.7 220 440 743 950 151.0 2143 2457 2583 272.7 2957 307.0 3103
pot 5 o 28.0 67.7 73.0 95.0 1357 161.1 2164 2594 281.7 299.7 312.4 3344 346.7 3527
X 00 113 17.0 37.7 61.0 757 133.0 2133 2363 2513 2653 287.0 303.3 308.7
40 o 44.0 97.7 103.0 118.7 1753 188.0 2143 267.0 301.0 3223 333.7 355.7 3743 3853
Plug X 273 65.0 747 119.0 1423 169.0 211.3 262.7 289.3 3053 314.7 341.0 3553 360.0
50 o 343 923 993 123.7 183.3 1957 238.0 295.7 3123 330.0 342.7 3603 3733 378.0
X 153 59.0 70.7 109.7 1353 156.0 239.7 297.7 331.3 348.7 361.0 383.3 398.3 403.0
F-test”
Traytype (A) * koksk koksk &k k kkk skeksk kkk * * * * * * *
Tray cell number (B) * ns ns ns ns ns ns ns ns ns ns ns ns ns
FeI‘tigation method (C) sksksk sksksk sksksk &k k kkk sksksk skkk * * * * * * *
AxB ns ns ns ns ns ns * ns ns ns * ns ns ns
AXC * * * kokok * ok skkok * * * * * * *
BxC ns ns ns ns ns ns ns ns ns ns ns ns ns ns
AxBxC ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ZFertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" to April 28%(x)
Y ns, *, ** ¥ Nonsignificant or significant at P=0.05, 0.01, 0.001, rspectively

Table 10. The accumulated fruit yield of ‘Longgreenmat’ pepper grown in open field as affected by tray type, tray cell number, and ferti-
gation method during the nursery period.

Tray Accumulated fruit weight (g/plant)

sz

Ferti.
type cell number 6/24 7/1 7115 722 7/29 /5 8/12  8/19  8/26 9/2 9/9 9/23  9/30 10/7
o 21.7 573 600 68.7 820 893 142.7 230.0 340.7 360.3 3747 3953 420.7 440.7

40
Paper x 0.7 153 273 347 39.0 573 140.7 2053 256.0 2793 288.7 3003 328.7 340.7
pot 5 o 187 357 427 530 693 81.7 1903 2533 3187 367.0 3743 387.0 409.0 4213
x 03 6.0 213 333 343 503 1443 230.7 3063 343.0 348.7 3703 409.0 427.0
40 o 403 84.7 913 98.7 1133 127.0 203.3 317.0 3643 3733 380.3 4053 4287 4473
Pl x 7.7 537 647 773 893 1273 2263 348.7 409.7 4250 429.7 4457 467.0 473.7
u;
£ 5 o 250 59.0 773 88.0 101.7 122.0 235.0 3743 419.3 430.0 440.0 460.0 492.0 513.7
x 10.0 50.3 623 740 78.0 124.7 259.7 370.0 438.7 453.0 466.7 497.7 538.7 569.7
F-test”
Tray type (A) kk ksksk skoksk kokk kkk keksk kkk kokk skoksk ksksk &k k kokk skeksk kkk
Tray cell number (B) ns * ns ns ns ns ns * ns * ns * * *
Fertigation method (C) A RRx ok *x *x ns ns ns ns ns ns ns ns ns
AxB ns ns ns ns ns ns ns ns ns ns ns ns ns ns
AxC ns ns ns ns ns ns ns ns * * * * * ns
BxC ns ns ns ns ns ns ns ns ns ns ns ns ns ns
AxBxC ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ZFertigation was done with ‘Hanbang’ fertilizer for all nursery period(o) and done from April 11" to April 28%(x)
Y ns, *, ¥* ¥ Nonsignificant or significant at P=0.05, 0.01, 0.001, respectively
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of W UEY FolEE B AKS V1Y) Zeam  Hleld S Aol wmlsieinh. B9, 20164 A %
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Table 11. The fruit yield of ‘Daekwonseoneon’ pepper grown in open field Yeongyang area as affected by tray type during the nursery

period.
9/9 10/4 Total
Tray Fruit no. Fruit wt. Fruit no. Fruit wt. Fruit no. Fruit wt.
(ea/plant) (g/plant) (ea/plant) (g/plant) (ea/plant) (g/plant)
Paper pot 25.1 270.4 12.6 102.0 37.7 372.4
Plug 31.5 360.9 7.9 57.7 39.3 418.5
F-test
Tray type ns ns ns ns ns ns
“ ns, Nonsignificant at P=0.05
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Fig. 2. The comparison of total fruit yield of pepper grown in plastic
house (Upper; Jeonju) and in open field (Middle; Yeongyang,
Lower; Jeonju) as affected by tray type.
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