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Abstrak

Tissue culture is one step in plant breeding; the most crucial stage is acclimatization. That is a critical stage
that requires media compatibility as a means of accelerating growth. That is often not compatible, and is also
often for matches from other media. Hydroponic nutrition is one type that is often used as a substitute in finding
compatibility with acclimatization media. Important trying to make that are suitable for hydroponics can also
be used as nutrients in acclimatization media, from kind of waste; Apple waste, Moringa waste and Tapioca
waste. That fermentation processed with Thianfuse, EM4 and MOL. The results of the study obtained a
conclusion: (1) Starter Thianfuse fermentation provides the best results on the yield components, the weight of
consumption and the total weight. (2) Moringa waste raw materials give the best results on all components
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INTRODUCTION

Genetic Engineering and Tissue Culture are two techniques that are often used for the development and
multiplication of plant breeding. The success of gene insertion through tissue culture has produced several
superior plant varieties from transformation (1) (2). Tissue culture is used to multiply in the F1 phase, with
stages; (a) Callus growth, (b) Planlet growth, (c) Acclimatization. The principle of this technique is vegetative
propagation in conditioned culture bottles, by utilizing the power of Potipotency. Each part of the plant can
multiply because it consists of independent living tissue, so that the individual produced will have the same
nature as the parent (3) (4) (5).

The essential part of tissue culture activities is the suitability of the media, both growing media during induction
and plant media during the process of acclimatization. The type of media in induction is almost similar to the
media used during acclimatization, but in the acclimatization medium the nutritional content is slightly more
complicated. The type of solid media is generally in the form of gel or agar, where the nutrient content in the
media is mixed and dissolved in agar before the media freezes. While the type of liquid-liquid media contained
in the media content is nutrients that are dissolved in water, the condition of the water medium itself can be
static or flowing. This depends on the needs of the plant being bred or the desired system (6) (7).

The nutritional content and composition of each type of tissue culture media are different, because it depends on
the type of plant or plantlets that are grown. This difference will also result in differences in explant growth and
development that are grown in vitro, so the type of growth that we want will influence the choice of media to be
used (8) (9). Murashige and Skoog (MS) media are often used because they fulfill macro, micro and vitamin
nutrients for plant growth (10) (11) (12).

In addition to adding growth regulating substances (PGR), the nutrient content also plays a role in metabolic
growth. In the MS media there is no PGR content, so it needs to be added exogenously. Balance and interaction
between exogenous and natural PGR in cells (endogenous) determine the direction of the development of a
culture where the addition of PGR to parenchymal tissue will restore the tissue to be meristematic (dediferation)
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(13) (14) (15) (16).

Next is the acclimatization phase, which is a critical stage because the climate conditions are different from the
conditions in the bottle. In addition to adjustments needed, the growing media also plays a vital role in
providing nutrients and micro elements. Nutritional elements in acclimatization media are similar to hydroponic
media, so in some cases these media are often used in Soilless Culture (SC) especially Hydroponics (17) (18).
So it would be perfect if there was a medium that could be multifunctional,

From the description above there are some similarities between tissue culture media, acclimatization media and
hydroponic media. So that it would be perfect if there were a media that could be multifunctional, either as a
Hydroponic media or an Acclimatization Media.

Of the various alternatives available in the market, various combinations can be tried that can be used as an
Acclimatization Media as well as a hydroponic growing medium. Therefore in this study a series of scientific
trials were carried out to utilize the much wasted industrial cider waste as well as waste from the moringa juice
industry to produce acclimatization media in a series of tissue culture and genetics which can also be used for
early media in the field of hydroponics

RESEARCH METHODS

The study was conducted using the Physio research, method using the Factorial model. The design of the
experiment in this study was carried out using a Randomized Block Design (RBD), with the first factor being
the treatment of enriched media and the second factor was the type of Nutrient Fermentation. The first factor
consists of 4 types of treatment, namely Apple industrial waste, Moringa industrial waste, Mocaf industrial
waste and one control (without waste). The second factor consisted of 3 fermentation starter treatments, namely
the treatment of Thianfuse fermentation starter, EM4 Starter fermentation treatment and MOL Standard Starter.
All treatments were repeated four times. So that in this experiment there were three first treatment factors and
three-second treatment factors, where the combination of the first factor and this second factor each applied 4
replications. In mathematical form is 4 x 3 x 3 = 36 units of experiment.

Table 1 Combination of Raw Material Waste and Strater Fermentation

Waste
Aple Moringa Mocaf
Thianfuse 1 2 3
EM4 4 5 6
MOL 7 8 9
Information :
1. Thianfuse Fermented Nutrition + Apple Waste (F1 L1)
2. Thianfuse Fermented Nutrition + Moringa Waste (F1 L2)
3. Thianfuse Fermented Nutrition + Tapioca Waste (F1 L3)
4. EM4 Fermented Nutrition + Apple Waste (F2 L1)
5. EM4 Fermented Nutrition + Moringa Waste (F2 L2)
6. EM4 Fermented Nutrition + Tapioca Waste Nutrition (F2 L3)
7. MOL Fermented Nutrition + Apple Waste (F3 L1)
8. MOL Fermented Nutrition + Moringa Waste (F3 L2)
9. MOL Fermented Nutrition + Tapioca Waste (F3 L3)

Nutrition Making Mix:
- Chicken manure
- Straw
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- Bran
- Brown sugar
- Waste in H20
- Stater
Observations on the results of the study were carried out on indicator plants, with parameters:
- Plant height
- Average leaf area
- Number of Leaves
- Total Stover Weight
- Weight consumption
OBSERVATION RESULT
Table 2 Average Observation on Parameters at Harvest

Treatment Harvest Average
Plant Height Leaf Area Index Number of Leaves Total Weight Consur_nptlon
(Cm) (Cm?) (sheet) (gram) Weight
(gram)
Fi Ly 9.48 b 23,70 ab 525 a 3,59 3,15
F, L, 8,04 a 18,24 a 533 a 9,42 6,25
Fi L; 10,58 bc 33,35 ¢ 533 a 6,13 3,24
F, Ly 9,24 ab 16,60 a 517 a 3,61 1,82
F L, 943 b 24,58 ab 6,17 bc 6,65 3,48
F, Ls 791 a 19,75 a 550 a 6,21 3,58
Fs L 7,40 a 1570 a 514 a 6,19 3,29
Fs L, 1151 ¢ 48,34 ¢ 6,44 c 6,25 3,34
FsLs 10,50 bc 29,05 b 575 b 6,11 3,46
Nilai HSD
506 1,85 9,62 0,49

Information: the numbers followed by the same letter and in the same column show no significant
difference based on the HSD Test at the level of 5%, hst = Day After Transplanting.

From reading table 2, it can be seen that at harvest, the highest consumption weight was obtained from the
treatment of Thianfuse Fermentation in Moringa Waste (F1 L2), as well as the total brag weight results obtained
from the highest treatment of Fermentation with Thianfuse in Moringa Waste (F1 L2 ) The difference that is
seen is quite far between the highest yield of the anen with the results of other treatments. However, the high
yield is out of sync with the growth component, where the highest yield on the growth component is treated by
fermentation with MOL on Moringa waste.

Although the yield between the components of growth and components of this harvest is different, it turns out to
have similarities to fermented waste. Moringa waste is a waste that produces the highest value both in the
growth component and in the harvest component, except that the harvest component is fermented with
Thianfuse and in the growth component fermetasi with MOL.
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Table 3. Average Plant Height Observation Results (cm) During the Growth Process As a Result of the
Effects of the Interaction of the Nutrition Treatment of Apple, Moringa and Tapioca Waste with Starters

Thianfuse, EM4, and MOL

Treatment Average Plant Height (Cm) on Observations to
1 2 3 4
Fi Ly 4,16 ¢ 7,28 b 9,26 bc 9,38 b
Fi L 3,85 b 6,52 ab 7,48 ab 7,94 a
Fils 3,20 a 543 a 8,33 b 10,46 bc
F Ly 3,46 a 6,64 ab 7,25 ab 8,13 ab
F L, 3,58 ab 6,11 a 9,28 bc 931 b
FaLs 381 b 6,49 ab 6,89 a 7,79 a
Fs Ly 3,57 ab 6,46 ab 6,70 a 7,38 a
Fs L, 343 a 7,00 b 10,32 ¢ 11,39 ¢
FsLs 3,92 be 7,92 ¢ 8,92 b 10,38 bc
HSD 5% 0,59 1,62 1,31 1,85

Information: the numbers followed by the same letter and in the same column show no significant
difference based on the HSD Test at the level of 5%, hst = Day After Transplanting.

From reading table 3, it can be seen that for the growth component of plant height, the measurement results are
obtained as follows; on the 1st observation the fermentation treatment using Thianfuse on Apple Waste (F1 L
1) gave the highest yield of 4.16 Cm. But on observation 2, the highest results were shown by the treatment of
Fermentation with MOL on Tapioca waste (F 3 L 3) which is 7.92 Cm. Starting at observation 3 to Harvest
(Table 2), the measurement results show the highest yield stability in the treatment of Fermentation using MOL
on Moringa Waste (F 3 L 2). The height of plants that are shown successively is 10.32 cm, 11.39 cm and 11.51
cm. In general, all the results of the highest measurements show statistically significantly different results
compared to other treatments.

Table 4 Average Leaves / LAl (cm2) Observation Results During the Growth Process As a Result of the
Effects of the Interaction of Nutrient Treatment of Apple, Moringa and Mocaf Waste with Thianfuse
Starters, EM4, MOL

Treatment Average of LAI (Cm?) at each observation

1 2 3 4
F Ly 9,33 b 12,97 ab 19,93 a 22,76 ab
[ 10,22 bc 13,26 ab 14,09 a 17,23 a
FiLs 576 a 23,07 ¢ 23,33 a 30,35 ¢
F Ly 7,46 ab 11,93 ab 14,69 a 15,62 a
F L, 6,53 a 16,47 b 19,55 a 22,58 ab
FyLs 9,19 he 9,80 a 12,27 a 18,75 a
Fs Ly 7,78 ab 9,44 a 15,36 a 16,63 a
Fs L 8,71 ab 13,45 ab 38,35 b 48,21 ¢
FsLs 10,08 ¢ 10,20 a 13,12 a 27,84 b

HSD 5% 3,55 6,87 15,06 9,62

Information: the numbers followed by the same letter and in the same column show no significant
difference based on the LSD Test at the level of 5%, hst = Day After Transplanting.

From reading table 4 to harvest (Table 2) it can be seen that the highest average LAI at the first observation was

Page 51




International Journal of Agriculture and Biological Sciences- ISSN (2522-6584) Jan & Feb 2020

February 29, 2020

obtained in the treatment of Fermentation with MOL on Tapioca waste (F 3 L 3) which is 10.80 cm 2. This
result changes at the time of observation second, the highest measurement results obtained on the treatment of
Thianfuse fermentation on Tapioca Waste (F1 L3) is 23.07 cm 2. The third measurement until harvest shows
the highest leaf area stable in the treatment of Fermentation with MOL on Moringa waste. The results of
scattered sequentially are 38.35 cm2, 48.21 cm2 and 48.34 cm2 at harvest. In general, all the results of the
highest measurements show statistically significantly different results compared to other treatments.

If seen in general on the growth component, it will be seen from the results that at the beginning of the growth
the treatment was less stable. In table 2 to table 4, it can be seen that after growth and entering into observations
3. Visible results of observations on the growth component (Plant Height, Leaf Area and Number of Leaves) in
the treatment of Fermentation with MOL on Moringa Waste. This is possible as a slow reaction from Nutrition
in the Sigmoid growth curve of Mustard plants. Where at the beginning of the growth of indicator plants will
absorb nutrients but the slow vegetative phase factor is still very dominant, when entering the third observation
the growth rate has penetrated the rapid vegetative phase and the nutrient uptake has increased (19) (20).
Nutrient interactions (Nutrition) with these plants have a significant effect on the components of growth.

The results of the growth component will be different if we look at it and compare it with the results of
observations on the harvest component (Table 2), where the harvest component clearly shows that the best
results are obtained from the treatment of Fermentation with Thianfuse in Moringa Waste. The results obtained
were 9.42 grams of plant average for harvest weight and 6.25 grams of cropping average for consumption
weight. This can happen because the yield is not only influenced by the growth component, but also influenced
by the water content as a result of the effect of Mass Flow on plant nutrient uptake in the root system (21) (22)
(23) (24).

From the overall results, it can be seen that the Nutrition Formation carried out with Thianfuse provides better
results than those fermented with EM4. This can happen because the primary ingredient of Thianfuse is
Trichoderma sp in cocopeat, so that when the fermentation process occurs Trichoderma will release a type of
humic acid into the nutritional media produced. The content of humic acid is able to improve the quality of
nutrients produced at the end of the incubation period, so that it can be an excellent nutrient for the growth of
mustard plants. Conversely with EM4, although it also gives good results compared to controls, it cannot be as
maximal as fermentation with Thianfuse (25) (26) (27) (28) (29) (30).

From the explanation above can be drawn an assumption that the most influential in the growth of indicator
plants is the essential ingredient of moringa waste. Indeed, in moringa medical science daikenal as plants that
are rich in nutrients, and can be used as alternative medicine ingredients (31) (32).

Therefore a content study is needed in Moringa waste, so that the list is obtained as follows:

Table 5 Results of Moringa Content Analysis

Water Content 14.8%
Ash Analysis 3.8%
Fat Content 4.5%
Protein Content 24.2%
Carbohydrat content 50.4%
EGCG (epigallocatechin-3gallate) 13.9%

Ash content has a close relationship with the mineral content and purity of material content, besides that
Moringa is a leaf with high minerals such as Sodium (Na), Potassium (K), Magnesium (Mg), Calcium (Ca),
Phosphorus (P), and Iron (Fe) (33). So that a more in-depth analysis of the contents of Moringa waste is
needed:
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Table 6 Results of Moringa Waste Analysis

Element Unit Total Element Unit Total
Ca % 3.65 | Zn mg/kg 31,03
P % 0.30 | Cu mg/kg 8,25
Mg % 0.50 | Mn mg/kg 86,80
K % 1.50 | Fe mg/kg 490,00
Na % 0,17 | Se mg/kg 363,00
S % 0.63 | Br mg/kg 49,93

CONCLUSION:
From the results of the research and discussion, there were some conclusions;

1.  Starter Thianfuse fermentation gives the best results on the yield components, namely consumption
weight and wet stover weight. This is caused by the active ingredient Thianfuse which is Trichoderma
which will produce Humic Acid in addition to the fermentation process itself.

2. Moringa waste materials provide the best results on all components, because the content of moringa
waste does not fall too far and has a variety of minerals
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