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Abstract

A study was conducted in the plains of Kerala to investigate the performance of coriander varieties for
herbage yield and quality in the open and rain shelter conditions. The study revealed that significantly
higher number of days for germination, number of leaves, herbage and biomass yield, plant height and
days to leaf serration was observed in plants grown in the rain shelter compared to the open field. Among
the varieties, Arka Isha recorded the highest mean values for number of leaves, herbage and biomass yield
and delayed leaf serration. There was a significantly higher vitamin C content (mg 100g!) in plants grown
in open field (189.72) compared to rain shelter (124.55). The volatile oil ranging from 0.05-0.06% was
recorded in both the growing conditions and were on par. Total chlorophyll content was more in the open
field (1.98) than in rain shelter (1.92). Among the varieties, total chlorophyll content was more in CO (Cr-

4) (2.33).
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Coriander (Coriandrum sativum L.), belonging to
the family Apiaceae, is an important annual spice
herb, mainly cultivated for its fruits as well as for
its tender green leaves (Kumar et al., 2004). India
is the largest producer, consumer and exporter of
coriander seeds in the world, accounting for
approximately 80 per cent of total world
production. Recent understanding of the
nutraceutical and medicinal properties of coriander
leaves elevated the status of this herb. The leaves
and stem tips are rich in numerous anti-oxidant
polyphenolic flavonoids such as quercetin,
kaempferol, rhamnetin and epigenin. It is one of
the richest herbal sources for vitamins especially
Vitamin A, C and K (Girenko, 1982). Leaves are
also rich in a-carotene, water, dietary fibre, fats,
protein and minerals. The different plant parts
possess antioxidant, diuretic, anti-diabetic,
sedative, anti-microbial, anti-convulsant, hypnotic,
anthelmintic and anti-mutagenic properties.
Detailed and definite information on the

performance of coriander varieties in terms of
herbage yield and quality attributes under Kerala
conditions are lacking at present. Hence, an attempt
was done to evaluate the performance of coriander
varieties under different growing conditions.

The present study entitled-Performance evaluation
of coriander types in different growing conditions”
was laid out during rabi season (October 2016-
December 2016) in two different growing
conditions viz. rain shelter and open field by
following Randomized Complete Block Design
(RBD) with five treatments (genotypes/ varieties)
namely CO-1, CO-2, CO-3, CO (Cr-4) and Arka
Isha and four replications. Days to germination,
number of leaves at 30 days after sowing and at
harvest, herbage yield, biomass yield, plant height
at 60 DAS and days to leaf serration were recorded
from tagged plants in each replication and the
biochemical analysis for estimation of volatile oil,
vitamin- C and chlorophyll content of each variety
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was done by using standard procedures
recommended by Clevenger (1982) and Sadasivam
and Manickam (1996). The data was statistically
analyzed by using OPSTAT Online Package
software, to find out the effect of growing
conditions on growth, yield and quality of the
varieties.

The results of days to seed germination, number
of leaves, herbage yield, biomass yield, plant
height, days to leaf serration and various quality
parameters are presented in the Tables 1 to 7. The
mean number of days required for seed germination
differed significantly in rain shelter (9.73) and open
field (8.56). It was clear that seeds sown in open
field required significantly less number of days for
germination. The varieties exhibited a similar trend
for days to germination in rain shelter and open
field. In both the growing conditions, lowest
number of days (6.46) was required by the variety
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Table 1. Effect of growing conditions on days to seed
germination in coriander

Varieties Days to seed germination
Rain shelter  Open field Mean

CO-1 9.83 8.1 8.96

CO-2 8.35 7.62 7.99

CO-3 9.45 7.07 8.26

CO(Cr-4) 6.7 6.22 6.46

Arka Isha 14.32 13.77 14.05

Mean 9.73 8.56

CD (0.05)

Growing conditions 0.30

Varieties 0.48

Growing conditionxvarieties 0.67

CO (Cr-4). The varieties CO-2 and CO-3 performed
on par with each other and CO-1 required 8.96 days
for germination. The highest number of days
(14.05) was needed for the variety Arka Isha as
given in Table (1).

Table 2. Effect of growing conditions on number of leaves in coriander

Varieties Number of leaves at 30 DAS Number of leaves at harvest

Rain shelter Openfield Mean Rain shelter ~ Openfield Mean
CO-1 8.65 7.98 8.31 14.00 13.02 13.51
CO-2 8.58 7.50 8.04 12.75 12.82 12.79
CO-3 7.30 7.15 7.22 11.82 11.88 11.85
CO(Cr-4) 10.35 9.82 10.09 15.48 14.70 15.09
Arka Isha 10.80 9.88 10.34 16.85 16.82 16.84
Mean 9.13 8.46 14.18 13.85
CD (0.05)
Growing conditions 0.23 0.30
Varieties 0.36 0.48
Growing conditionx Varieties NS NS
Table 3. Effect of growing conditions on herbage and biomass yield of coriander
Varieties Herbage yield (g) Biomass yield (g)

Rain shelter Open Field =~ Mean Rain shelter Open field Mean

CO-1 9.48 8.46 8.97 13.50 11.89 12.70
CO-2 8.56 7.82 8.19 12.03 11.09 11.56
CO-3 8.84 8.53 8.68 11.93 10.8 11.37
CO(Cr-4) 8.10 7.40 7.75 11.86 9.18 10.52
Arka Isha 11.07 9.84 10.46 14.55 13.72 14.13
Mean 9.21 8.41 12.78 11.34
CD (0.05)
Growing conditions 0.48 0.53
Varieties 0.77 0.83
Growing condition X Varieties NS NS
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Significantly higher number of leaves were
recorded in rain shelter (9.13 and 14.18) compared
to the open field (8.46 and 13.85), respectively at
30 DAS and at the time of harvest. Highest number
of leaves (10.34 and 16.84) were recorded in Arka
Isha compared to the other varieties at 30 DAS and
at harvest, respectively. The lowest number of
leaves were recorded in the variety CO-3 (7.22 and
11.85) respectively in the same period. The varieties
CO-1 and CO-2 were on par, with respect to mean
number of leaves produced at 30 DAS. It was also
observed that the varieties CO (Cr-4) and Arka Isha
performed on par at 30 DAS with respect to number
of leaves. However, the same varieties performed
significantly differently for the above character at
the time of harvest as shown in Table (2).

Significantly higher herbage yield (g plant™) was
observed from plants grown under rain shelter
(9.21) compared to the open field (8.41). Among
the varieties, Arka Isha recorded the highest
herbage yield (10.46), followed by CO-1 (8.97) and
CO-3 (8.68), and the performance of CO-2 (8.19)
and CO (Cr-4) (7.75) were on par with each other.
The interaction effect of growing conditions and
varieties with respect to herbage yield was not
significant. Similarly, biomass yield (g per plant)
was significantly higher in rain shelter (12.78) than
in the open field (11.34). Arka Isha was
significantly superior (14.13) followed by
CO-1 (12.70) with respect to biomass yield. The
varieties CO-2 (11.56) and CO-3 (11.37) were on
par with each other. CO (Cr-4) was significantly
inferior (10.52) to all the other varieties and the
interaction effect was not significant as given in
Table (3).

At 60 DAS, plant height was significantly higher
in rain shelter (27.04 cm) than in open field (25.88
cm). The variety Arka Isha recorded the highest
plant height (27.83 c¢m), which was on par with
CO-1(27.25 cm). CO-2 recorded a plant height of
27.08 cm, while the lowest plant height was
observed in CO-(Cr-4) (24.26) as given in Table

).
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Table 4. Effect of growing conditions on plant height
in coriander

Varieties Plant height at 60 DAS (cm)
Rain shelter Open field Mean

CO-1 27.74 26.75 27.25

CO-2 27.56 26.60 27.08

CO-3 26.71 25.08 25.89

CO(Cr-4) 24.73 23.80 24.26

Arka Isha 28.46 27.20 27.83

Mean 27.04 25.88

CD (0.05)

Growing conditions 0.44

Varieties 0.70

Growing condition xVarieties NS

In the rain shelter, more number of days to
appearance of serrated leaves (44.44 days) were
observed compared to the open field (43.34 days).
Upon comparing the varieties, it was evident that
early appearance of serrated leaf was noticed in
CO (Cr-4) (37.24 days). The varieties CO-1 (43.68
days) and CO-3 (44.38 days) were on par with each
other. Serrated leaf appearance was most delayed
in Arka Isha (49.30 days) followed by CO-2 (44.84
days) as shown in Table (5). Similar results were
reported by Shoba and Rajamani (2009) and
Giridhar et al. (2015).

In general, the growing conditions and the varieties
did not have any effect on the volatile oil content
(%). The volatile oil ranged from 0.05 -0.06

Table 5. Effect of growing conditions on days to leaf
serration in coriander

Varieties Days to serration of leaves
Rain shelter Open field Mean

CO-1 44.45 42.90 43.68

CO-2 45.52 44.15 44.84

CO-3 44.15 44.6 44.38

CO(Cr-4) 38.12 36.35 37.24

Arka Isha 49.92 48.68 49.30

Mean 44.44 43.34

CD (0.05)

Growing conditions 0.64

Varieties 1.01

Growing condition xVarieties NS
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Table 6. Effect of growing conditions on volatile oil and vitamin C contents in coriander
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Varieties Volatile oil (%) Vitamin C (mg 100g™)
Rain shelter Open Field Mean Rain shelter ~ Open field Mean
CO-1 0.06 0.06 0.06 124.55 209.35 166.95
CO-2 0.06 0.05 0.05 116.60 177.55 147.08
CO-3 0.06 0.06 0.06 148.40 233.20 190.80
CO(Cr-4) 0.05 0.05 0.05 127.20 103.25 115.23
Arka Isha 0.06 0.06 0.06 106.00 22525 165.63
Mean 0.06 0.05 124.55 189.72
CD (0.05)
Growing conditions NS 12.45
Varieties NS 19.69
Growing condition x Varieties NS 27.84
Table 7. Effect of growing conditions on chlorophyll content in coriander
Varieties Chlorophyll a Chlorophyll b Chlorophyll bl
(mg 100 g") (mg 100 g") (mg 100 g)
Rain shelter Openfield Mean Rain shelter Openfield Mean Rain shelter Openfield Mean
CO-1 1.33 1.03 1.18 0.59 0.40 0.50 1.92 1.44 1.68
CO-2 1.08 1.19 1.14 0.45 0.37 0.41 1.53 1.57 1.55
CO-3 1.37 1.53 1.45 0.54 0.52 0.53 1.91 2.05 1.98
CO(Cr-4) 1.51 1.24 1.38 0.58 0.46 0.52 2.10 2.56 233
Arka Isha 1.56 1.67 1.62 0.86 0.60 0.73 2.16 2.28 222
Mean 1.37 1.33 0.6 0.47 1.92 1.98
CD (0.05)
Growing conditions NS 0.02 NS
Varieties 0.08 0.04 0.10
Interaction 0.11 0.05 0.15

percentage. The mean value for vitamin C in
coriander leaves was observed to be significantly
higher in open field (189.72 mg 100g") compared
to the rain shelter (124.55 mg 100g™). Also among
the varieties, CO-3 (190.80 mg 100g™") recorded
significantly higher Vitamin C followed by
CO-1(166.95 mg 100 g'), Arka Isha
(165.63 mg 100 g'), CO-2 (147.08 mg 100 g"') and
CO (Cr-4) (115.23 mg 100 g') as given in
Table (6).

In general, growing conditions had no significant
effect on total chlorophyll content of leaves.
However, higher chlorophyll ‘b’ was recorded in
rain shelter condition (0.60 mg 100 g') compared
to the open field (0.47 mg 100 g'). Total
chlorophyll content was recorded more in open

field (1.98 mg 100 g') than rain shelter (1.92 mg
100 g'). Among the varieties, the total chlorophyll
content ranged from 1.55 mg 100 g' in CO-2 to
2.33mg 100 g in CO (Cr-4) as given in Table (7).
Similar results were reported by Varalakshmi et al.
(2012) and Palanikumar and Rajamani (2012). The
study revealed that significantly higher number of
days for germination, number of leaves, herbage
and biomass yield, plant height and days to leaf
serration was observed in plants grown in the rain
shelter compared to the open field. Among the
varieties, Arka Isha recorded the highest mean
values for number of leaves, herbage and biomass
yield and delayed leaf serration. Thus, it can be
inferred from the experiment that growing in the
rain shelter improved the vegetative characters of
coriander herb.



Effect of growing conditions on growth and herbage yield of coriander

Acknowledgements

This paper forms a part of the MSc. (Hort.) thesis
of the first author submitted to the Kerala
Agricultural University, 2017. The authors wish to
acknowledge the Kerala Agricultural University for
the financial support and the College of
Horticulture, Vellanikkara for the facilities
provided during the course of study.

References

Clevenger, J.F. 1982. Apparatus for determination of
volatile oil. J. Am. Pharmacol. Assoc., 17: 346-348.

Girenko, M.M. 1982. Initial material and basic trends
in breeding of some uncommon species of
vegetables (in Russ. Eng. Detr. ). Bull. VIR
Vavilova, 120: 33-37.

Giridhar, K., Suryakumari, S. and Naid, N.L. 2015. In
search of ideal multi-cut coriander. Spice India,
28(10): 10-16.

204

Kumar, N. Khader, A., Rangaswami, P. and Irulappan.
1. 2004. Introduction to spices, plantation crops,
medicinal and aromatic plants. Oxford and IBH
publishing Co., New Delhi.

Palanikumar, M. and Rajamani, K. 2012. Physiological
and biochemical analysis of coriander (Coriandrum
sativum L.) genotypes under different seasons. Crop
Res., 44. 208-216.

Sadasivam, S. and Manickam, A. 1996. Biochemical
methods (2™ Ed.). New Age International

(P) Limited Publishers and Tamil Nadu Agricultural
University, Coimbatore.

Shoba, N. and Rajamani, K. 2009. Production of leafy
type coriander in off season (summer) in shade net
house. National Seminar on Production System
Management in Adverse Conditions for Higher
Productivity in A & N Islands, p. 38.

Varalakshmi, B., Rao. VK., Rao, S.D.V,, Tiwari, R. B.
and Prabhakar. M. 2012. High-yielding multicut
coriander variety, Arka Isha. J. Hort. Sci., 7 (1):91-
93.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


