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Growth and yield of Turmeric (Curcuma spp.) and Sweet bell
pepper (Capsicum annum L.) as inluenced by Manda-compost
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Mitsuhiro Dor** and Yukio IsHiMinNg*
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plant concentrate), Manda-compost, sweet bell pepper

(Capstcum annum L.), turmeric (Curcuma spp.), yield.

Summary

" Field and glasshouse experiments were conducted to determine efficiency of Manda-
compost on growth and yield of turmeric and sweet bell pepper at the Subtropical Field
Science Center, University of the Ryukyus, Okinawa, Japan from May, 2000 to February,
2001. According to the experimental design Manda-solution (100ppm or 200 ppm) or water
was mixed with air-dried farmyard manure (cow manure) at the ratio of 1:5 (Manda-solution
/water : Farmyard manure). The mixtures were covered with black plastic sheet for 20 days
to ferment them at room temperature (25-28 C) in a glasshouse for making Manda-compost
and Water-compost (normal- compost). Manda-compost or normal-compost was mixed with
soil in ridge at 10 ton/ha before turmeric planting. In the study of sweet bell pepper, normal-
compost was mixed with soil at the ratio of 1:11 (Normal-compost : soil) for all treatments.
Manda-solution (100 ppm) or water (control) was applied directly to soil at 200 ml/pot at 15
day intervals starting seedling transplanting.

Plant length, and number of tillers and leaves of turmeric were significantly higher with
the application of Manda-compost than with the normal-compost (control). Leaves of turmeric
were more green, and tillers and rhizomes (yield) developed earlier in the fields where Manda-
compost was applied, as compared to control plant. Significantly higher dry weight of shoot
and yield were recorded in plants cultivated with Manda-compost than in control. Dry weight
of shoot and yield of turmeric were similar in both the treatments applied Manda-compost.

Manda-solution (Manda 31) applied to soil also increased plant length, branches and fruits
in sweet bell pepper as Manda-compost did in turmeric. Leaves were found to be more green
and size of fruits was bigger in the plant grown with the Manda 31. Dry weight of shoot,
root and yield were higher in the plant with the Manda 31 than in the control one.

Above results indicated that Manda-compost was more efficient than normal-compost in
increasing growth and yield of turmeric. Manda 31 applied directly to the soil mixed with
normal-compost also increased growth and yield of sweet bell pepper. This study suggested
that Manda 31 may be used for improving efficiency of farmyard manures.

*

Faculty of Agriculture, University of the Ryukyus, Okinawa 903-0213, Japan
** Manda Hakko Kabushiki Kaisha, Hiroshima 722-2192, Japan
Sci. Bull. Fac. Agr. Univ. Ryukyus. 49 : 205~ 212 (2002).
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Introduction

Environmental problems caused by chemicals application in agriculture are the burning
questions in the world (Erisman et al. 2001; ‘Neera et al. 1999; Sharifuddin and Zaharah
1991). Because chemicals cause water contamination, air pollution, degradation of soil fertil-
ity, soil microorganism hazards, health hazards and food risk (Li et al. 1999; Neera et al.
1999, Swanton and Weise 1991). It is a great challenge for the agricultural scientists to pro-
duce healthy and safety food. Farmers are advised not to use chemicals and to use organic
fertilizers in their fields for providing higher yield with good qualities of crops, vegetables,
fruits and flowers. But it is a difficult task to increase yield and qualities of them. Manda
31 (fermented natural plant concentrate) derived from 50 plant species is one of the promising
products which can improve yield and qualities of them without any hazard of environmental
factors (Ishimine et al. 1999, Hossain et al. 2000 and Nakamura et al. 2001). Manda 31 con-
tains glycine, alanine, serine, proline, valine, threonine, isoleucine, lysine,‘leucine, glutamiﬁe,
methionine, histidine, phenylalanine, arginine, tryptophane, asparagine, cystine and tyrosine.
" These components somehow promote germination, growth, yield and qualities of plants.

Turmeric (Curcuma spp.) is a rhizomatous plant ascribed for its aromatic, stimulant and
carminative properties (Hermann and martin 1991). Currently traditional Indian medicine
claims the use of turmeric against biliary disorders, coryza, caugh, diabetic, wounds, hepatic
disorders; rheumatism and sinusitis (Hermann and martin 1991). Curcumin and volatile oil ap-
pear to be responsible for the well documented anti-inflammatory action in the acute and
subcronic models. Curcumine inhibits intestinal gas formation, lipid peroxide formation in
liver and tumor formation. It also reduces cholesterol levels. Turmeric prevents cancer dis-
eases and the production of tissue-damaging free radicals (Majeed et al. 1995). It is now
widely used as spice, cosmatic and medicine in the world. v

Sweet bell pepper (Capsicum annu‘m L.) is one of the important vegetables of solanaceae
family in the world, native to New World tropics (Tropicalfeast). Swéet bell pepper contains
protein, carbohydrate, fat, vitamin-C and vitamin-A, which are very important for keeping
good health (Healthnotes Inc. 2001).

Many studies have been reported that Manda 31 improved yield and quality of plants
when applied to leaves and soil (Hossain et al. 2000; Ishimine et al. 1999). Cow manure in-
creased turmeric yield significantly when mixed with soil at the ratio of 1:11 (cow manure :
soil) (data not published). Cow manure fermented by Manda 31 was comparatively loose, soft
and brownish (data not published). Manda 31 contains some usefui microorganisms, which
could help to ferment farmyard manure (Manda Hakko). It was assumed that the compost
fermented by Manda 31 (Manda-compost) might be more efficient in promoting plant growth
than normal-compost. Therefore, present study has been undertaken to evaluate efficiency of

Manda-compost and Manda 31 on growth and yield of turmeric and sweet bell pepper.

Materials and Methods

Manda-compost preparation
Manda 31-solution of 100ppm and 200ppm were prepared by adding tap water. According
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to the experimental design Manda 31-solution (100ppm or 200 ppm) or water was mixed with
air-dried farmyard manure (cow manure) at the ratio of 1:5 (Manda-solution / water :
Farmyard manure). The mixtures were covered with black plastic sheet for 20 days to fer-
ment them at room temperature (25-28 C) in a glasshouse for making desired compost. The
composts were named here Manda 100ppm-compost, Manda 200ppm-compost, and water-
compost (normal-compost). Manda-compost (100ppm and 200ppm) was comparatively loose and

soft with aromatic smell.

Studies on turmeric

Field experiment was conducted from May 5, 2000 to February 23, 2001 at the Subtropical
Field Science Center, University of the Ryukyus, Japan. The soil was dark red (Shimajiri
maji) with pH range of 5.7 to 6.8.

The field was laidout in a randomized complete block design. The experiment consisted of
three treatments (Fig. 1) with three replications. The field was plowed and 4 m long ridges
were prepared maintaining 150 ¢cm apart. The recommended compost was mixed with soil in
the ridge at 10 ton/ha before turmeric planting. Turmeric rhizome (25-30 g) was planted to
8 cm deep with 30 cm apart in two rows in each ridge. Chemical fertilizer (N:P,OsK.O =1:1:2)
was applied at 370 kg/ha 60, 120 and 180 days after planting (DAP). Overhead irrigation was
done immediately after planting and fertilizer application.

Data on plant length, and number of tillers and leaves per plant was recorded on the
September 12, 2000. The plants were harvested (February, 2001) when all leaves and shoots

completely withered. Plant samples were oven dried at 85 C for 48 hours, and weighed.

Studies on sweet beil pepper

Normal farmyard manure (cow manure) was mixed with air-dried dark red soil at the rate
of 1:11 (Farmyard manure : soil). Twelve kg mixed-soil was taken in each Wagner pot (0.05
nf) and one seedling of 7-leaf stage was transplanted on the May 29, 2000. Water was applied
to soil once a day for maintaining optimum moisture.

Manda 31-solution (100 ppm) was applied directly to soil in 6 pots at 200 ml/pot with the
interval of 15 days starting seedling transplanting (Manda 31 treated). Water was applied to
another 6 pots at the same rate (control). Chemical fertilizer (N:P:Os:K,O =2:1:1) was applied
at 10 g/pot at 15 day intervals.

Data on plant length and number of branches were recorded at 15 day intervals starting
15 days after transplanting (DAT). Fruits were harvested five times at 7 day intervals start-
ing 45 DAT, and number and fresh weight of fruits were recorded. Shoots and roots were
measured on the August 29, 2000. Fruits (yield), shoots and roots were oven dried at 85 C for
48 hours, and _weighed.

Statistical analysis

Standard deviations of the mean were included to aid in the interpretation of the growth
parameters response to Manda-compost or Manda 31 (Manda-solution). Mean values of plant
length, tiller, leaf, shoot and yield of turmeric were compared by using Fisher's Protected LSD

test. T-test was performed to compare treatment means in sweet bell pepper.
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Results and Discussion

Turmeric

Plant length, and number of tillers and
leaves were significantly higher with the ap-
plication of Manda-compost (Manda 100ppm-
compost and Manda 200ppm-compost) than
(Fig. 1 ).

Tillers of turmeric developed earlier in the

normal-compost (water-compost)

fields with Manda-compost. Several studies
also reported similar results in plant length,
tillers and leaves in different plants treated
with Manda 100ppm-solution (Hossain et al.
2000; Ishimine at al. 1999; Nakamura et -al.
2001; Tsurumaki 1991). Higher plant length
and tillers were the causes of higher leaves in
the fields where Manda-compost was mixed
with soil. Higher leaves usually receive higher
solar energy which ultimately contribute to
higher yield of plants. Leaves were found to
be more green in the plants grown with the
Manda-compost may due to the higher chloro-
phyll produced. The leaves contained higher
result in . higher yield

chlorophyll might

through photosynthesis. Because chlorophyll
content (SPAD value) in leaf is positively cor-
related with the CO, exchange rate (CER),
which indicates that photosynthetic rate in-
creases with the increasing chlorophyll
tent (Sarker et al. 2002).

Significantly higher dry weight of shoot

con-

was recorded in the turmeric fields where
Manda-composts were applied, as compared to
normal-compost (Fig. 2). This result was due
to the higher plant length, tillers and leaves
influenced by Manda-compost. Manda 100ppm-
compost and Manda 200ppm-compost showed
similar efficiency on turmeric shoot produc-
tion.
higher yield, which agreed to. the results in
different studies (Hossain 1996; Hossain et al.
2000).

Turmeric rhizome developed earlier, and

yield was significantly higher in the fields

Higher shoot of plants may result in .
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Fig. 1. Effect of Manda—compost on plant length

(A), tilter (B) and leaf -(C) of turmeric. W-com,

M10-com and M5-com represent Water—compost
(normal-compost), Manda 100ppm—compost and

Manda 200ppm—compost, respectively. Bars with

the same letter are not significantly different at
5% level, as determined by LSD test.
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Fig. 2. Effect of Manda—compost on shoot (A) and
vield (B) production of turmeric. W—com, M10—com
and M5—com represent Water—-compost (normal—
compost), Manda 100ppm—compost and Manda

- 200ppm-compost, respectively. Bars with the

same letter are not significantly different at 5%
level, as determined by LSD test.
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applied Manda-compost, as compared to con-

trol plant (Fig.2). Similar yield was observed-

in both the treatments of Manda-compost.
This result indicated that Manda 31 improved
efficiency of farmyard manure, which in-
creased growth and yield of turmeric.

Another studies reported that Manda 31
contains different amino acids, which some-
how promote germination, growth, yield and
quality of crops, vegetables, fruits and flowers
(Manda Hakko). It also contains some micro-
organisms, which may promote the process in
decomposition. Soil in Manda-compost field
was appeared to be more loose than in nor-
mal-compost field. "Aeration can be occurred
easily in loose soil, which could enhance root
growth. Longer roots usually uptake higher
nutrient than shorter root from soil. As a
result growth and yield of plants are usually
increased with the higher nutrient absorbed.
Previous study also reported that Manda 31
can be absorbed by roots and it improves
edaphic conditions, which supports plant to
grow well (Hossain et al. 2000).

Sweet bell pepper

Manda 31-solution (Manda 31) applied di-
rectly to soil mixed with cow manure resulted
in significantly higher shoot length, and num-
ber of branches and fruits of sweet bell pep-
per than water applied (Fig.3). Probably
higher plant length and branches were the
causes of higher number of fruits. Fruit size
was comparatively bigger and leaves were
found to be more green for the application of
Manda 31 (data not presented). Similar result
was reported in previous study where Manda
31 applied to soil or leaf (Hossain et al. 2000;
Ishimine et al. 1999).

Dry weight of root and shoot were sig-
nificantly higher in the plant grown with the
Manda 31 (Fig.4). Soil was comparatively ap-

peared to be loose and soft in Manda 31
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Fig. 3. Efficacy of compost with Manda 31 on
plant legth length (A), branches (B) and fruits(C)
of sweet bell pepper. Com + W and Com + M10
represent compost plus water and compost plus

Manda 100ppm, respectively. Bars with the same
letter are not significantly different at 5% level,

as determined by T- test.
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Fig. 4. Efficacy of compost with Manda 31 on shoot
and root production of sweet bell pepper. Com + W
and Com.+ M10 represent compost plus water and
compost plus Manda 100ppm, respectively. Bars
with the same letter are not significantly different at
5% level, as determined by T-test.
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applied treatment, as observed in previous field 200

experiment treated with Manda—cofnpost. This 180 r

soil probably maintained a good ecosystem, 160 -

which directly or indirectly supported plant to =~ 1or

grow well. Higher nutrient is absorbed when E:(Z)Z :

root grows well, and higher nutrient provides ‘g w0 |

higher shoot. Higher shoots receive higher > 60 | ——Com+W

solar energy that ultimately result in higher a0 + —a—Com + M10

yield through photosynthesis. Similarly, other 20 |

studies also reported that higher yield coupled ] . A ! ! !
with higher root (Hossain 1996). Yield of sweet : st 2nd Haw:::ﬁme #h d
bell pepper was higher at every harvest in Fig. 5. Efficacy of compost with Manda 31 on yield of

sweet bell pepper. Com + W and Com + M10 represent
compost plus water and compost plus Manda 100ppm,
respectively. Data are means * s.d. of 6 replications.

Manda 31 applied treatment than in control one
(Fig.5). Higher number along with bigger size
of fruit was the cause of higher yield in‘ the
plant cultivated with Manda 31. !

This study concluded that plant length, and number of tillers and leaves were increased
with the application of Manda-compost or Manda 31 in both the plant species tested. Leaves
were found to be more green with the Manda-compost or Manda 31. Number and size of
fruits were higher in sweet bell pepper grown with Manda 31 than in control plants.
Significantly higher dry weight of shoot, root and yield were recorded in both the test blants
where Manda-compost or Manda 31 was applied, as compared to respective control. Dry
weight of shoot and yield of turmeric were similar in the treatments of Manda-compost.
Above results indicated that Manda-compost was more efficient in promoting growth and yield
of turmeric than normal-compost. Manda 31 improved efficiency of normal-compost mixed
with soil, which resulted in higher growth and yield of sweet bell pepper. This study sug-
gested that Manda 31 could be used with farmyard manures for improving efficiency and

quality.
Source of Materials

Manda 31, a fermented natural plant concentrate was provided by Manda Hakko Kabusiki

Kaisha, Innoshima, Hiroshima 722-2192, Japan.
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