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An experiment was conducted to investigate the effect of harvesting stages on quality of turmeric. Three
accessions of turmeric with five harvesting stages were evaluated in a factorial combination. Samples (1 kg
each) were harvested, dried and quality parameters were recorded. The analysis indicated that moisture content
was significantly (p < 0.01) influenced by accessions and harvesting stages. The lowest moisture content
(74.3%) was attained from Pack.6/82 harvested 8 months and the highest moisture content (78.81%) was
attained from Bonga.51/71 harvested 11 months after planting. The highest essential oil content in fresh (1.21%)
and in dried rhizomes (5.13%) was recorded from Bonga.51/71 harvested 7 months after planting. On the other
hand, oleoresin content was significantly influenced (p < 0.05) by cultivar. The highest oleoresin content in
fresh (2.77%) and in dried rhizomes (11.45%) was obtained in Bonga.51/71. The results of the present study
showed that accession Bonga.51/71 and cultivar Dame (Ind.48/72) were superior with respect to major quality
parameters indicating the potential for export provided that recommended harvesting and processing methods
applied. The accessions showed higher quality performances when harvested from 7 to 8 months after planting
and is recommendable for producers for extraction and export.
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INTRODUCTION

The spice turmeric constitutes boiled, dried, cleaned and
polished rhizomes (the underground swollen stems of
plant) of Curcuma longa Linn. syn. C. domestica Val. The
plant is herbaceous, perennial, 60 - 90 cm long with a
short stem and tufted leaves, is a native of India and
possibly China, and is now a commercial crop of tropics
(Purseglove et al., 1981; Pruthi, 1998). Quality
parameters such as physical appearance, color and
extraction content (oleoresin and essential oil) are very
important factors to be considered in turmeric production
as does in all other spices.

Quality of cured turmeric is assessed on the basis of
several factors. These include the general appearance,
size and physical form of the rhizome, the pigment
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(curcumin) content, the organoleptic (look, smell and
taste) character. The relative importance of these various
quality attributes is dependent upon the intended end-use
of the product (Pursegove et al., 1981; Pruthi, 1998). As
in different spices (Borget, 1993; Purseglove et al., 1981;
Pruthi, 1998), quality of turmeric could be influenced by
the variety cultivated, environmental conditions of
growing area (rain fall quantity and distribution,
temperature), soil factors, harvesting stage at maturity
and finally the processing and/or drying and packaging
and storage of the product. Borget (1993), Plotto (2005),
Purseglove et al. (1981) and Pruthi (1998) stated that the
principal quality determinants of turmeric, i.e., the
pigment volatile oil and bitter principle contents, are
mainly governed by the intrinsic characteristics of the
cultivars grown and the stage of maturity of the rhizome
at harvest.
Turmeric thrives best in the hot humid agro ecology. It
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performed very well in different locations of southwestern
Ethiopia being very common and important cash crop for
farmers and large scale producers (Edossa, 1998; Girma
et al., 2008a). According to the second growth and
transformation plan (GTPII) of the Ministry of Agriculture
and Natural Resource, the production plan of dry turmeric
in 2015/16 was 22750 ton and is planned to grow to
31910 ton by 2020 (MoANR, 2016). From results of long
period evaluation, average dry rhizome yield of turmeric
accessions at Tepi National Spices Research Center was
reported to be 4.2 to 5.3 ton per hectare and at farmers
field is 3.2 to 4.2 ton per hectare. And significant numbers
of farmers in southwestern Ethiopia have been proving
the benefit they are getting from this spice is very
valuable, change in their livelihood to a relatively higher
level has been attained. However, the very challenging
part of turmeric production is its quality that could be
governed by the cultivar grown and the stage of maturity
of the rhizomes at harvest as production and processing
of this spice remained very traditional in Ethiopia. As
stated above the bottleneck in turmeric production is
absence of preparation of quality turmeric that can
compete in local and international markets. Fantahun and
Teklu (1995) discussed that the traditional processing
practices carried out by growers are the main factors for
inferior quality spice products in Ethiopia. One of the
main contributing factors for this low quality product has
been absence of appropriate harvest stage (months) to
get the optimum extraction yields (oleoresin and volatile
oil content) and other quality parameters. KAU (2002)
reported that in India the time of harvest depends on
variety (maturity group) and usually from January to
March is ideal period for harvesting. The report classified
harvesting stage of varieties in maturity groups, i.e., early
varieties 7-8 months, medium varieties 8 -9 months and
long duration varieties 9 - 10 months after planting. In our
country such important package recommendation on
harvesting stage versus quality for turmeric production
has not been studied and recommended. At the same
time three private turmeric processing and packing
industries started the business around the potential
producing areas and recommendation on suitable
harvesting stages has been very important. Therefore
this experiment was conducted with the objective of
identifying the suitable/optimum time (months) of
harvesting to obtain optimum quality requirements of the
two accessions and one turmeric cultivar.

MATERIALS AND METHODS

This experiment was conducted in Tepi National Spices
Research Center, 1200 m above sea level, annual rain
fall of 1755 mm (seven years average), and minimum
and maximum temperature of 155 and 29.5°C,
respectively (Girma et al., 2008b). Soil type of the
experimental site is classified as Nitisols and Fluvisols

with minor occurrence of Leptosols with pH value of 6.9
to 8.0 (neutral to moderately alkaline) (Abayneh and
Ashenafi, 2005) which is dominated by a loam texture.
The experiment land was ploughed three times until the
soil became very fine. Three accessions of turmeric:
Pack.6/82, Bonga 51/71 and Ind.48/72 (Dame) were
used in this experiment. The accessions were collected
before about 30 years and Dame is an improved cultivar
by selection. Seed rhizomes of the three accessions
and/or cultivar were prepared according to the
recommended seed size and planted in recommended
season (mid of March) and all cultural practices of field
management were applied as per the recommendation.
Harvesting was started when the first harvest treatment
(7 months reached attained). Other harvesting treatments
continued accordingly with monthly interval till 11" month.
Treatments of 3 accessions and 5 harvesting stages (7,
8, 9, 10 and 11 months after planting) were arranged in
factorial combination. The design was Randomized
Complete Block Design (RCBD) with three replications. A
sample of one kg fresh rhizome turmeric was harvested
from each plot. The samples were washed, boiled for 45 -
60 min, dried for 1 - 15 days in the sun till they attained
the recommended moisture level (12 - 13%) and peeled
with polisher. The samples were sent to Essential Oil
Research Center Laboratory (Addis Ababa) to run quality
analysis. Data from fresh material were recorded and
samples were dried in sunlight for the dry basis
recording. Data on quality of turmeric such as percent
ash content, moisture content, oleoresin and volatile oil
(essential oil) content were analyzed using standardized
techniques of analysis (AOAC, 1984).

Statistical analysis

Data for each parameter were subjected to ANOVA by
the General Linear Models procedure using SAS
(Statistical Analysis System, 2008, SAS Institute, Cary,
N. C.). Mean comparison was performed using the
Duncan's Multiple Range Test (DMRT) method. A
significant level of 5% was used for all statistical
analyses.

RESULTS AND DISCUSSION

Physical quality parameters of the dried turmeric
rhizomes were recorded (Table 1). The results indicated
that rhizomes harvested from 7™ to 8" months after
planting were not in good appearance (very shrink), small
in size, and with brownish-yellow color. These rhizomes
were highly recommended for extraction purpose.
Whereas, turmeric rhizomes harvested from 9" month
and more showed a good appearance for observer. The
final uses of such harvests were more recommended for
whole rhizome use and with possible extraction. The
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Table 1. Physical observation records and summarized parameters of dried rhizomes of turmeric (Curcuma
domestica Val) accessions and/ or cultivar at different harvest stages.

Harvesting Status of dried Size of Colour Product preference
stages (months) rhizomes rhizomes (cm)*

7 Very shrink Small Brownish-yellow Extraction

8 Very shrink Small Brownish-yellow Extraction

9 Medium shrink Medium Yellow Whole-use, extraction
10 Slender Large Deep-yellow Whole-use, extraction
11 Slender Very large Deep-yellow Whole-use, extraction

* Small< 3, medium 3.1-6, large 6.2-9 and very large>9.

Table 2. Qualitative parameters of turmeric as influenced by accessions and/or cultivar and harvesting stage after planting.

Volatile oil
content (%)

Accessions and/or Moisture

Oleoresin
content (%)

Oleoresin
content (%)

Volatile oil
content (%)

Cultivars content (%) viw (wet basis)  v/w(dry basis) w/w(wet basis) w/w (dry basis)
1. Bonga 51/71 76.490 1.08 4.42 2.70 11.19
2. Pak.6/82 76.978 1.09 451 2.77 9.46
3.Ind.48/72 (Dame) 77.550 1.09 4.60 2.77 11.60
CV (%) 1.05 10.16 10.46 24.19 11.64
LSDo.05 NS 0.247 NS NS NS
Harvesting stages (months)

7 77.233 1.02 4.28 2.75 11.19
8 75.990 1.16 4.62 2.42 9.46
9 76.510 1.12 4.50 2.97 11.60
10 77.310 1.05 4.44 2.88 11.64
11 78.810 1.08 4.70 2.73 11.46

CV (%) 1.05 10.16 10.46 12.44 13.55

LSDo.05% NS 0.36 0.14 0.27 1.2

Cultivar X Harvesting stages NS NS NS NS NS

NS= non-significant

results support the general truth reported by Purseglove
et al. (1981). The authors reported that spices at late
harvest mostly result in more uniform and good
appearance but with low quality. The reverse also
happens with early harvest that mostly recommended for
extraction purpose (industry).

Essential oil content (%) of fresh turmeric (C.
domestica) samples were significantly influenced (p <
0.05) due to the accessions and/or cultivar used; and no
significant effect was observed on moisture content (%),
volatile oil content (%) on dry basis and oleoresin content
(%) on wet and dry basis due to accessions and/or
cultivars (Table 2). The second most important factor,
harvesting stage significantly affected volatile oil content
(%) for both samples as received (fresh) and dry weight
basis (P< 0.05) and oleoresin content both at wet and
dry basis whereas moisture content (%) was not
significantly affected by different harvest stages.
Harvesting stage significantly affected quality of turmeric
as essential oil, oleoresin and other quality parameters of
turmeric varied because of different harvesting stage
(Purseglove et al., 1981; Pruthi, 1998; Girma and Digafie,
2008). Pachauri et al. (2002), Kumar and Gill (2009) also

discussed that harvesting stage significantly influenced
oil content of turmeric as it increased through late
harvesting. Significant quality loss of turmeric could be
attained due to either early harvest of rhizome when it is
not mature or over mature in addition to different
management gaps (Suresh et al., 2007).

Volatile oil content (%) and oleoresin content on dry
basis which are the very important quality parameter for
turmeric product were not significantly affected due to
accessions and/or cultivar. However, the released cultivar
Ind.48/72 (Dame) gave maximum volatile oil content %
(v/w) and oleoresin content % (w/w) 4.60 and 2.77,
respectively. Next, volatile oil content % (v/iw) and
oleoresin content % (w/w) 4.51 and 2.77, was recorded
from accession Pak.6/82. The fact that significant effect
was nhot obtained on these quality parameters due to
accessions and/ or cultivar was a different effect to the
reports from (Girma and Digafie, 2008; Purseglove et al.,
1981; Pruthi, 1998). Even if there was no statistical
significance, maximum oleoresin content % (w/w) 11.60
and 11.19 were recorded from the released cultivar
Dame (Ind.48/72) and accession Bonga51/71,
respectively while Edossa (1998) reported the same
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materials gave 18.0 and 13.7 oleoresin Vyield,
respectively. According to Garg et al. (1999) percent
essential oil content of 27 accessions of turmeric
rhizomes varied between 0.16% to 1.94% and 0.64& to
7.76% on wet and dry basis, respectively. Raghavan
(2007) also reported that turmeric contains 1.5% to 6%
essential oil while volatile/essential oil content % (v/w) of
the current research ranged from 1.08 - 1.09 and 4.42 -
4.60 in the wet and dry basis, respectively. Variability of
quality (volatile oil and oleoresin content) due to
accessions and/or cultivar was more emphasized by
Purseglove et al. (1981) and Girma et al. (2008b) also
reported that even if statistical significance was not
obtained; mean (%) yield of both volatile oil and oleoresin
varied due to accessions and/or cultivars of ginger.
Similarly, there was variability in mean oleoresin and
volatile oil among accessions and/or cultivar even if no
significance, otherwise the current study indicated that
most of the quality parameters except moisture content
were significantly affected by harvesting stage which is
very supportive to the reports of many reviewers (Girma
and Digafie, 2008; KAU, 2002, Purseglove et al., 1981).

Generally, results of the present study showed that
accessions and/or cultivar Bonga.51/71 and Dame
(Ind.48/72) were consistently superior with respect to the
major quality parameters indicating the potential of these
materials for export provided that growers follow the
recommended harvesting and processing methods. As
well, 7 - 8 months after planting was found more ideal for
these accessions and/or cultivar in order to produce
quality turmeric in Ethiopia to support the private
processors.

Conclusion

Harvesting stage of the turmeric rhizomes significantly
influenced more of the quality parameters. In general, the
accessions showed higher quality performances when
harvested from 7 to 8 months after planting and is
recommendable for producers for extraction and export.
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