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Effect of planting materials, mulch levels and farmyard manure on
growth, yield and quality of turmeric (Curcuma longa)
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ABSTRACT

A field experiment was conducted during 2007-08 and 2008-09 to study the effect of different planting materials,
mulch levels and farmyard manure on growth, yield and quality of turmeric. Among the planting materials, use of
mother rhizome resulted in better yield and quality compared to primary and secondary rhizomes. Mulching was also
found to exert favourable effect on growth, yield and quality of rhizomes. Application of FY M increased the growth,

dry matter accumulation, yield and quality of turmeric.

Key words: Curcuma longa L., Farmyard manure, Mulch, Planting materials

Turmeric (Curcuma longa L.) is a herbaceous plant
belonging to family Zingiberaceae. It is extensively used as
stimulant, blood purifier, tonic, as a carminative, remedy
against the skin diseases, pain and anthelmintic (Srimul
1997). It possess anti-cancerous properties (Kuttan et al.
1985) and is considered cure for AIDS (Cohley et al. 2003).
During 2007-08, Indian export of turmeric was 49,250 tonnes
valued at Rs 15 700 lakhs, contributing 11% of total spices
export (Selvan 2009). Indiais major producer, consumer and
exporter of turmeric but major part of its produceis consumed
within the country and export only accounts for about 5.9%
of the total production (Selvan 2009). However, low
productivity is observed under Punjab conditions. In the
present study, effect of different planting materials, mulch
levels and farmyard manure on growth, yield and quality of
turmeric were studied to select the best combination.

MATERIALSAND METHODS

The field experiments were conducted at Punjab
Agricultural University, Ludhianain well-drained sandy loam
soils under irrigated condition. The nutrient status of soil
was low in available N and medium in P and K with pH of
7.8. The experiment consisted of 18 treatment combinations,
comprising 3 levels of planting material (mother rhizome,
primary and secondary finger), 3 levels of rice straw mulch
(no mulch, 6.25 and 9.38 tonnes/ha) and 2 farmyard manure
levels (30 and 45 tonnes/ha). The experiment waslaid out in
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randomized block design (factorial) with 4 replications.
Observations on periodic plant height, number of leaves and
dry matter accumul ation/plant were recorded and represented
intheform of graphs. Number and weight of mother, primary
and secondary rhizomes/plant were recorded at harvest.
Fresh, dry and processed rhizomeyield were cal culated based
on per plot yield expressed in tonnes/ha. The essential oil
content (% wi/v) was estimated by hydrodistillation using
Clevenger’s Apparatus. The curcumin content (%) was
calculated by using the formula (Thimmaiah 1999).

RESULTS AND DISCUSSION

The highest plant height, number of leavesand dry matter
accumulation/plant were recorded when mother rhizome
were used as planting material and all the growth parameters
decreased with decrease in size/lweight of the planting
material from mother rhizome (25-30 g) to primary (15-20
g) and then from primary to secondary finger (5-10 g) at all
the stages of crop growth during both the years (Fig 1). The
large sized rhizomes had more stored food material, which
resulted in more vigorous plants, thus, the plant produced
from mother rhizome had more height, number of leavesand
dry matter accumulation. The plants raised from mother
rhizomes produced highest number of mother, primary,
secondary and total rhizomes/plant. The number of mother,
primary, secondary and total rhizomes/plant decreased
significantly with decreasein size/weight of planting material
during both the years (Table 1). Weight of mother, primary,
secondary and total rhizomes/plant was significantly more
when mother rhizome was used as planting material as
compared to primary and secondary finger planting material
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Table 1 Effect of different planting materials, mulch levels and farmyard manure on yield-attributing characters of turmeric
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during both the years. Similarly, primary fingers produced
significantly more rhizomes weight/plant (mother, primary,
secondary and total rhizomes) than the secondary finger
planting material (Table 1). The results obtained in the
experiment might be due to higher plant height with higher
number of leaves, which resulted in accumulation of more
photosynthates and ultimately led to higher number and
weight of rhizomes/plant. The mother rhizome planting
material produced significantly higher fresh, dry and
processed rhizome yield than primary and secondary finger
planting materials during both the years (Table 2). Similar
trend was recorded on pooled data. The data revealed that
the use of primary and secondary finger planting material
resulted in 22.9 and 51.6% reduction in fresh rhizomeyield,
respectively as compared to mother rhizome planting
material. Increased rhizome yield when mother rhizomewas
used as planting material might be due to better crop growth
which had resulted in higher number and weight of rhizomes/
plant and higher yield. Similar results were reported by
Hossain et al. (2005) when mother rhizomes were used as
planting material. The oil and curcumin content in turmeric
rhizomes decreased with decreasein size of planting material
during both the years of study, however the decrease was
not significant (Table 2).

The plant height, number of leaves and dry matter
accumulation/plant increased with increase in mulch levels
at all the stages of crop growth during both the years (Fig 2).
The highest dry matter accumulation, number of leaves and
plant height was recorded when the crop was mulched @
9.38 tonnes/haduring both the years of study. Thefavourable
effect of mulch in modifying the soil environment and weed
control might be the reason for more number of |eaves, higher
dry matter content and plant height (Mahey et al. 1986).
Mulching @ 9.38 tonnes/ha produced maximum number of
mother, primary, secondary and total rhizomes/plant during
both the years. There was significant increase in mother
rhizome, primary, secondary and total rhizomes/plant with
the increase in mulching levels during both the years
(Table 1). The highest weight of primary, secondary and total
rhizomes/plant were recorded when mulched @ 9.38 tonnes/
ha. The increased availability of moisture, nutrients and
favourabl e temperature with mulch application have resulted
in better crop growth which might have resulted in more
number and weight of rhizomes/plant (Mahey et al. 1986).
Therewas significant enhancement in yield of fresh, dry and
processed rhizomes with the mulching during both the years
of study. The highest fresh, dry and processed rhizomeyield
was recorded when crop was mulched @ 9.38 tonnes/ha
during both the years of study. Theincreaseinrhizomeyield
due to mulching might be attributed to theincrease in number
and weight of rhizomes/plant. There was enhancement in
the oil and curcumin content due to mulching during both
the years of study but the differences among the treatments
were not significant (Table 2).
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Fig 1 Periodic plant height, number of leaves and dry matter accumulation as influenced by different planting material
Table2 Effect of different planting materials, mulch levels and farmyard manure on yield of turmeric
Treatment Freshyield Dry yield Yield of processed Qil content Curcumin
(tonnes/ha) (tonnes/ha) turmeric (tonnes/ha) (% wiv) content (%)
2007— 2008— Pooled 2007— 2008- Pooled 2007— 2008— Pooled 2007- 2008- 2007- 2008-
08 09 08 09 08 09 08 09 08 09
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Planting material
Mother rhizome( 25-30g) 27.36 25.72 26.53 6.12 570 5091 574 541 557 7.6 7.3 2.6 2.7
Primary finger(15-20g) 2115 19.74 20.44 473 459 4.66 445 425 435 74 7.1 25 25
Secondary finger(5-10g) 1295 12.69 1284 289 262 575 264 234 249 73 7.1 1.9 17
(Continued...)
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(Table 2 concluded)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
CD (P=0.05) 16.2 183 181 4.3 4.0 4.0 4.0 32 39 NS NS NS NS

Mulch levels (tonnes’ha)

No mulch 1471 1433 14.52 320 30 3.10 297 277 287 7.1 6.9 1.9 1.9

6.25 2055 1945 20.00 466 443 454 438 405 422 75 7.2 25 24

9.38 26.24 2437 25.30 587 547 567 547 518 532 7.7 7.4 2.6 2.6
CD (P=0.05) 16.2 183 181 4.3 4.0 4.0 4.0 32 39 NS NS NS NS

FYM levels (tonnes/ha)

30 1950 1842 18.96 433 409 421 406 382 39 7.3 7.1 22 21
45 2150 20.35 20.92 483 451 4.66 448 418 433 75 7.2 24 25
CD (P=0.05) 16.2 183 181 4.3 4.0 4.0 4.0 32 39 NS NS NS NS
—4@— Control —jll— 6.25 tonnes/ha mulch —fg— 9.38 tonnes/ha mulch
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Fig 2 Periodic plant height, number of leaves and dry matter accumulation as influenced by different mulch levels
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Fig 3 Periodic plant height, number of leaves and dry matter accumulation as influenced by different FYM levels

Significant periodic increase in the plant height, number
of leaves and dry matter accumulation/plant was recorded
dueto FYM treatments (Fig 3). Theincreased availability of
plant nutrients with farmyard manure application over a
period of time due to slow release of nutrients might have
resulted in better crop growth in terms of plant, number of
leaves and dry matter accumulation. Application of 45 tonnes/
hafarmyard manure produced significantly more number of
mother, primary, secondary and total rhizomes/plant
compared to 30 tonnes/ha during both the years of
observation. The highest weight of mother, primary,
secondary and total rhizomes/plant were recorded with 45
tonnes/ha farmyard manure. When FY M was applied @ 45
tonnes/ha farmyard manure resulted in significant increase
in fresh, dry and processed rhizome yield compared to 30

tonnes/ha farmyard manure treatment during both the
years (Table 2). The increase in rhizome yield due to
farmyard manure application might be due to enhancement
in number and weight of rhizomes/plant. The oil
and curcumin content were also increased when FYM
was applied @ 45 tonnes/ha but the difference was not
significant (Table 2).
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