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15. Improving Management Practices for Transplant
Production of Chili Pepper (Capsicum annuum L.)
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Abstract

This study evaluated the transplant production technique which pro-
duces chili pepper (Cepsicum annuum L.) and ensures healthy, strong and
uniform transplants, using the ‘Prabu’ variety tc find out the effect of trans-
plant media, cell size of transplant tray, fertilizing, and the method of seed
preparation on the growth of chili pepper transplants. It used the Randomized
Complete Block Design consisting of 32 treatments with three replications.
The treatment was combined between transplant media (vermicompost, com-
post, topsoil + compost, and topsoil + pasteurized compost with tray cell size
(72 cells and 128 cells per tray), and fertilization with G-14-12-14 and no fer-
tilizer, and seed preparation methods (direct seeding in trays or germinated).
The results showed that vermicompost was the appropriate media for chili
pepper transplant production due to its production of higher fresh biomass,
and led to increased plant height and higher number of leafs than produced by
the other media. The longest root length was: obtained by the application of
compost. There was no difference between direct seeding or germinated seed
treatment on the transplant performance. However fertilizer application dur-
ing transplant production increased all measured variables. Larger cell size
significantly increased fresh biomass and root length, but not plant height nor
the number of leafs.

Keywords: Transplant production, transplant medium, fertilizer, cell size,
germinate, chili pepper

1. Introduction ) -

In the practice of chili cultivation, seedbeds are used to prepare healthy,
strong and uniform chili transplants as planting materials that are moved to
the field. Chili seeds, when they are sown in the greenhouse nursery, are
known to have better germination, are more easily maintained and have a
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lower risk of dying compared with the seeds that are planted directly in the
field. In addition, the environment in the nursery building is more controlled
and can support seed germination and better plant growth.

Roots have an important role in the growth and development of trans-
plants. They need enough space in which to grow o as to absorb water, nutri-
ents and air. If the plant roots experience stress, the plants will be unable to
absorb water, nutrients and air and thus the seeds will be unable to develop
optimally (Vavrina, 2001). A very influential factor in the growth and devel-
opment of plant roots is the quality of media, including nurseries and the
piace or rooms to grow these plants.

A good medium for transplant production is that which is able to pro-
vide sufficient water and nutrients, have enough space for gas exchange to
and from the roots, and is able to sustain plant growth. The kascing
(vermicompost) is one of the growth media that have begun to be widely used
for nurseried media. It provides enough nutrients such as 0.63% nitrogen (N),
0.35% phosphorus (P,0s), 0.20% potassium (K;0), 0.23% calcium (Ca),
0.26% magnesium (Mg), and micronutrieats (17.58 ppm Cu, 0.007 ppm Zn,
0.003 ppm Mn, 0.70 ppm Fe, 0.21 ppm Bo and 14.48 ppm Mo) at a water
holding capacity of 41.23% and cation exchange capacity (CEC) of 35.80
meq/100g (Susila et al., 2007).

Seed can be sown directly in the fettile soil, in pots, or in polybags and
seedling trays. A seedling tray is a container that consists of several holes
(cells), usually holding 55, 72 or even 128 cells for each tray. The more cells
in the tray, the smaller the cell volume. The use of seedling trays has the ad-
vantage of providing one cell (hole) for a single plant so that seeds will not
compete with other seeds, and the plants will be more easily separated than

with the use of pots or seedbeds or polybags directly on the ground.

The addition of nutrients to the nursery media can also improve the
zrowth and development of plant seeds. Vavrina (1993) stated that the seed-
ing growth of tomato plants in nurseries can be improved by adding elements”
)f N in seedlings (of tomato plants) in the range of 35-75 mg/L N. Not many
armers are aware or have knowledge of good cultivation techniques in trans-
vlant production, for example, the right media to use, fertilizer application
schniques, the use of tray seedlings, and seeding techniques for nurseries.
Aany farmers also do not implement techniques on intensive plant cultivation
nd maintenance in nurseries. With intensive plant cultivation techniques and
lant maintenance, the output will be good quality seeds which in turn will be
5le to produce plants that will give the maximum yield. This study examined
ie influence of the media, fertilizer treatment, seedling tray size and method
Fseeding the seeds on chili transplant quality.
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2. Materials and Methods

Research was conducted in March-April 2007 in SANREM Base Camp, the
Hambaro Village, Nanggung Subdistrict, Bogor, Indonesia, using a large red
chili var. Prabu as plant material. Four transplant media were tested:

1. Kascing (vefmicompost)

2. Compost

3. A mixture of topsoil with compost (1:1) and

4. A mixture of topsoi! with pasteurized compost.

Fertilization treatment was done by using a foliar fertilizer (14-12-14:
14% N-12% P,0s-14% K,0) of 250 ml per tray with a concentration of 2 g/L
which was applied everyday starting at 7 days after seed germination. This
method was done by sowing seeds before pricking the transplant (indirectly)
or they were directly sown in a seedling tray.

Planting seeds of chili indirectly was performed with germinated seeds
placed on tissue paper soaked in water and stored in a dark room for 7 days
and then pricked in the tray. Sprouted seeds and chili pepper seedlings were
planted in a tray (each tray measuring 72 and 128 ceils). Chili seed trays were
stored in the nursery for 5 weeks, and everyday flushed with water (at a vol-
ume of 1 liter of water per tray). Observations and measurement were con-
ducted 5 weeks after germination.

The experiment used the full Randomized Complete Block Design
‘RCBD) which consisted of 32 treatments with 3 replications for each treat-
ment, so there were 96 experimental units. The treatment tested was a combi-
nation of 4 factors: media nurseries (4 levels), seedling tray size (2 levels),
fertilization (2 levels) and method of planting seeds (2 levels). The combina-
tion treatment in this study can be seen in Table 1.

Observations were made during the last week in the nursery (5 weeks.
after germination) on several variables: plant height, root length, number of
leafs, plant weight (fresh), uniformity, and incidence of pest and disease. The
data obtained was analyzed using the F test (SAS System), and if it showed a
significant effect, this was followed by a further test DMRT (Duncan Multi-
ple Range Test) at 5% level. To see the effects of combination treatment com-
bination the Orthogonal Contrast test was used.



Table 1. Treatment combination for chili transplant production

Treatment Media Cell Size Fertilizer Seed Preparation
M1.C1.F0.GO Vermicompost 72 No Fertilizer Direct
M1.C2.F0.GO  [Vermicompost 128 No Fertilizer Direct
M.CI.FO.GO Compost 72 No Fertilizer Direct
M2.C2.F0.GO Compost 128 No Fertilizer Direct
M3.C1.F0.GO Top Soil + Compost 72 No Fertilizer Direct

.IM3.C2.F0.GO0 "~ |Top Soil + Compost 128 No Fertilizer Direct
Top Soii + Compost - .
M4.C1.F0.GO Pasteurized 72 No Fertilizer Direct
M4.C2F0.Go  [Top Soil + Compost 128 No Fertilizer Direct
M1.C1.F1.GO 'Vermicempost 72 G 14-12-14 Direct
MI1.C2.Fi.GO 'Vermicompost 128 G 14-12-14 Direct
M2.C1.F1.GC Compost 72 G 14-12-14 Direct
M2.C2.F1.GO Compost 128 G 14-12-14 Direct
M3.C1.F1.GO Top Soil + Compost 72 G 14-12-14 Direct
M3.C2.F1.GO Top Soil + Compost 128 G 14-12-14 Direct
e Top Soil + Compost .
Vi4.C1F1.GO Pasteurized 72 G 14-12-24 Direct
Top Soil + Compost .
M4.C2.F1.GO Pasteurized 128 G 14-12-24 Direct
M1.C1.F0.G1 Vermicompost 72 No Fertilizer Germinated
M1.C2.F0.G1 Vermicompost 128 No Fertilizer Germinated
M2.C1.F0.G1 Compost 72 No Fertilizer Germinated
M2.C2.F0.G1 Compost 128 No Fertilizer Germinated
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Table 1. (cont.) Treatment combination for chili transplant production

Treatment Media Cell Size Fertilizer Seed Preparation
M3.C1.FO.G1  |Top Soil + Compost 72 No Fertilizer Germinated
M3.C2.F0.Gl  [Top Soil + Compost 128 No Fertilizer Germinated
M4.C1.F0.G1  |Top Soil + Compost 72 No Fertilizer Germinated

Pasteurized
M4.C2.F0.G1  |Top Soil + Compost 128 No Fertilizer Germinated
Pasteurized
MI1.C1.F1.Gl  |Mermicompost 72 G 14-12-14 Germinated
M1.C2.F1.Gl |Vermicompost 128 G 14-12-14 Germinated
M2.C1.F1.Gl  [Compost 72 G 14-12-14 Germinated
M2.C2.F1.G! |[Compost 128 G 14-172-14 Germinated
M3.C1.F1.Gl  |Top Soil + Compost 72 G 14-12-14 Germinated
M3.C2.F1.G1  |Tcp Soii + Compost 128 G 14-12-14 Germinated
M4.C1.F1.Gl1  [Top Soil + Compost 72 G 14-12-14 Germinated
Pasteurized
M4.C2.F1.Gl  |Top Svil + Compost 128 G 14-12-14 Germinated
Pasteurized

Description: M1: Kascing (Vermicompost)
M2: Compost
M3:.Topsoil+ Compost (ratio 1:1)

M4: Topsoil + Compost Pasteurized (ratio 1:1); pasteurization is done by heating the media with
steam for 2 hours.

Cl1: Cell size 72
C2: Cell size 128
FO: Non-Fertilized

F1: Fertilized (G Leaf Fertilizer 14-12-14: 14% N - 12% P,Os - 14% K,0 was applied by flushing the
media as much as 250 ml per tray with fertilizer concentration 2 g/L, applied every day beginning at 7
days after germination)

GO: Direct (direct seeding, 1 seed/cell)

G1: Germinated (seeds germinate in toilet paper soaked in water and stored in a dark room for 7 days
after it was picked out to a tray for seedlings)
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3. Results and Discussion

Transplant production was implemented in the nursery building with air hu-
midity at 80-90% and intensity of shade at 65%. At the time of the study pests
and diseases that had attacked them were phytium sp. (0.26%), thrips (0.10%)
and TMV (tomato mosaic virus) (0.16%). The level of seed uniformity was
observed visually, by looking at a high uniformity of the plants. Seeds planted
in a 72-cell tray showed a 90% level of uniformity, while the seeds planted in
a 128-cell tray showed a uniformity level of 75%. Percentage of germination
of the seed sown in tissue paper was 100%.

The influence of the germination methods, fertilization and cell size on
the quality of chili transplants are presented in Table 2. The results showed
that the seeding method did not have a significant difference between the seed
sown directly in the seeding tray or that which was germinated in a tissue pa-
per first. Fertilization treatment using foliar fertilizer showed that the chili
peppers transplanted with foliar fertilizer (14-12-14) had a higher growth (1.2
-2.5 times more) compared to seeds that were not given fertilizer. The seed-
ling tray size affected only the root length and plant fresh weight but had no
effect on the height and number of leafs.

Table 2. Influence of methods of germination, fertilization and cell size on the growth of
seed tray Chili

Z:;lta:_glset Fresh (l;;omass Roo:clr;:a)ngth Plan(tc ﬁ;‘ght No. of Leafs
Germinate 15.64 3.50 12.72 5.83
Direct 16.99 3.46 13.52 6.04
[Response ns ns ns ns
Fertilize 23.43 3.94 17.38 7.65
Non-fertilize 9.20 3.02 8.86 4.22
Response *k S *% *k
Cell size 72 17.51 3.77 13.24 6.12
Cell size 128 15.12 3.19 13.00 5.74
Response * * ns ns

Note: ns = non significant, * = significant different at 5% level, ** = significant different at 1% level

In the transplant media treatment (Table 3), the chili seeds that were
sown in the kascing (vermicompost) had better transplant growth than those
sown in the media compost, topsoil + compost, or topsoil + pasteurized com-
post. When a comparison was made of the compost media and the compost
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mixed with topsoil, better results were shown by the compost media in root
length than that shown by topsoil and compost media either pasteurized or
not. The combination of media topsoil + compost mixture gave better results
in transplant height while the fresh weight and number of leafs of transplants
did not show significantly different results. Media topscil + pasteurized and
unpasteurized compost did not show different results in all variables ob-
served. The effects of the treatments are presented in Figures 1 and 2, while
the influence of all treatment combinations are shown in Table 4.

Table 3. Influence of growth media on chili transplant

Variable Fresh Biomass (g) | Root Length (cm) | Plant Height (cm)| No. of Leafs

Perlakuan Treatment

Vermicompost (M1) 20.18 3.80 18.35 7.51

Compost (M2) 15.21 447 10.24 5.28
Topsoil + compost -
(M3) 1547 2.96 11.77 5.40
Topsoil + compost

: . . .54
basteurized (M4) 14.40 2.68 12.12 5.5
Contrast Response
Ml vs. M2 ** * % *%
M1 vs. M3 *k * *k *k
Ml vs. M4 *% *¥ *% *ok
M2 vs. M3 ns ** * ns
M2 vs. M4 ns ok * ns
M3 vs. M4 ns ns ns ns
M1 vs. M3+M4 *k *% *x *%
M2 vs. M3+M4 ns ** * ns
MI1+M2 vs. M3+M4 *% *% ®k *k

Note: ns = non significant, * = significant different at 5% level, ** = significant different at 1% level
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Figure 1. Chili transplants with fertilizer treatment (F). From left to right: with
Vermicomposting (VC), Compost (C), Top soil + Compost (TS+C), Top soil + Compost +
pasteurized (TS+C+P)
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Figure 2. Chili transplanis with no fertilizer treatment (NF). From left to right: with
Vermicomposting (VC), Compost (C), Top soil + Compost (TS+C), Top scil +~ Compost +
pasteurized (TS+C+P)
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Table 4. Effects of media, cell size, fertilization, and seedling method on transplant chili
growth -

Treatment Biol::::: ® Roo:cl;:)n gth Plan(tcg;aight Number of Leafs
[ M1.C1.F0.Go 19.99 | bede 4.40 | abede 1843 | abc 74 | ab
M1.C2.F0.GO 17.83 | cde 3.30 | cdefg 18.33 | abc 6.7 | be
M2.C1.F0.GO 735 | £ 3.60 | bedefg 693 | ef 40 | d
M2.C2.F0.GO 643 | £ 3.43 | bedefg 573 | ef 30 |d
M3.C1.F0.GO 659 | f 3.20 | cdefg 500 | £ 30|d
M3.C2.¥0.GO 513 | f 203 | fg 550 | f 33| d
M4.C1.F0.GO 665 | £ 203 | fg 6.10 | ef 351 d
M4.C2.F0.GO 6.10 | £ 2.00 | fg | s537|f 32| d
M1.C1.F1.GO 2671 | ab 373 | bedefg | 2077 | a 86 | a
M1.C2.F1.GO 2425 | abed 3.57 | bedefg | 2053 | a 84 | a
M2.C1.F1.GO 2492 | abc 5.60 | ab 15.77 | abc 73 | abe
M2.C2.F1.GO 24.50 | abcd 490 | abc 15.i0 | bed 7.3 | abc
M3.CLF1.GO 2775 | a 3.07 | cdefg 18.30 | abc 7.2 | abe
M3.C2.F1.GO 21.62 | abed 3.30 | cdefg 16.53 | abe 7.7 | ab
M4.C1.F1.GC 27.02 | ab 4.60 | abcd 20.17 | ab 83 | ab
M4.C2.F1.G0 18.99 | cde 2.53 | defy 17.77 | abc 76 | ab
M1.C1.F0.G1 1745 | de 442 | abcde 16.47 | abc 79 | ab
MI1.C2.F0.G1 1438 | e 4.07 | abedef | 15.57 | abe 58 | ¢
M2.C1.F0.G1 6.76 | 3.53 | bedefg 6.17 | ef 31 (d
M2.C2.F0.G1 747 | £ 3.67 | bedefg 7.00 | ef 34 | d
M3.C1.F0.G1 561 | f 2.63 | defg 560 | ef 30 | d
M3.C2.F0.G1 6.49 | f 207 | fg 6.43 | ef 32| d
M4.C1.F0.G1 693 | £ 223 | efg 6.80 | ef 39 | d
M4.C2.FC.G1 6.07 | £ 173 | g 6.27 | ef 31 |d
MI1.C1.F1.G1 2297 | abed 3.40 | bedefg | 18.50 | abe 77 | ab
M1.C2.F1.G1 17.81 | cde 3.47 | bedefg 18.10 | abc 7.7 | ab
M2.C1.F1.G1 24.29 | abcd 4.93 | abc 10.70 | de. 7.1 | abc
M2.C2.F1.G1 19.98 | bede 6.10 | a 14.50 | cd 6.9 | abc
M3.C1.F1.G1 28.14 | a 463 | abcd 19.47 | abc 83 | ab
M3.C2.F1.G1 22.52 | abed 2.77 | cdefg 17.37 | abc 7.5 | ab
M4.C1.F1.G1 21.08 22; 423 | abedef | 16.73 | abc 7.7 | ab
M4.C2.F1.Gl 22.38 | abed 207 | fg 17.80 | abc 7.1 | abe

Note: M 1: Vermicompost, M2: Compost, M3: Topsoil + Compost, M4: Topsoil + Compost Pasteurizcd,
Cl: Cell size 72: C2: Cell size 128; F0O: Non-Fertilized; F1: Fertilized; GO: Direct; G1: Germinated
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Figures 3a (top) & 3b (bottom). Traditional chili transplant production at farmer site
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ure 5. Chili transplant production using rockwool
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