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Abstract

An investigation was conducted at Horticultural College and Research Institute, Venkataramannagudem, Dr. Y.S.R. Horticultural
University with an objective of evaluating the effect of sowing date, variety and their interaction on growth, yield and quality
of seed fenugreek in order to assess its fitment into sequence cropping under delayed sowing conditions. A total of five
varieties viz., Hissar Sonali, Rmt-1, Co-1, Rajendrakranti and Co-2 were evaluated on five sowing dates at 15-day interval
starting from 15™ October to 15" December in split plot design with five main plots as sowing dates and five sub-plots as
varieties. There were significant differences in the vegetative and yield parameters, which were revealed by analyzing various
growth indices like AGR, CGR, RGR, LAI, LAD and NAR. The maximum values in respect of yield parameters recorded by Co-
1 and Co-2 by sowing on 15™ october, it is also observed that Co-1 and Co-2 varieties were at par in some of these characters
and on the other hand at lower level Rmt-1 and Rajendrakanthi were on par with one another. Regarding the sowing dates 15t
October was found to be on par with 1t November and similarly 1t December and 15" December were also on par though

recorded minimum values in respect of yield parameters.
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Introduction

Fenugreek (Trigonella foenum-graecum L.) is an
important seed spice, originated from South-Eastern
Europe and belongs to the family Leguminosae.
Fenugreek seed is one of the principal odoriferous
constituents of curry powder. The dried seeds, leaves
and tender shoots are all consumed and are valued as
food, flavouring agent and medicine. Aggarwal et al.
(2005) stated that its leaves are specially used for
vegetable purpose.

Fenugreek is mainly grown as leafy vegetable
throughout India and there is ample scope for its cultivation
as seed spice (Amal et al., 2012). It is a short duration
crop fitting well in several cropping systems. Seed crop
requires cool dry climate and takes about three months
duration thus fitting well as a rabi crop after the harvest
of kharif main crops like paddy, chillies, cotton and pigeon
pea.

India is the largest producer of fenugreek, where it

*Author for corrrespondence: E-mail: bandianitha786 @gmail.com

is the third largest spice after coriander and cumin. It is
mainly cultivated in Rajasthan, Gujarat, Madhya Pradesh
and to a limited extent in Andhra Pradesh, Tamil Nadu,
Haryana, Maharashtra and Punjab (Meena et al., 2014).
Rajasthan is considered as “fenugreek bowl” of the
country. Fenugreek is mainly grown as leafy vegetable
throughout India and there is ample scope for its cultivation
as seed spice (Amal et al., 2012). It is a short duration
crop fitting well in several cropping systems. Seed crop
requires cool dry climate and takes about three months
duration thus fitting well as a rabi crop after the harvest
of kharif main crops like paddy, chillies, cotton and pigeon
pea. It is well known that among yield influencing factors
date of planting is said to be the major one having direct
influence on growth, yield and quality of fenugreek.

In general, the crop requires cool climate during
vegetative growth and warm dry climate during maturity.
During rabi season sowing in the month of October is
recommended both for seed and leaf crop under coastal
A. P. conditions. However, delay in sowing has become
a common feature due to vagaries in monsoon and far
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approachability to canals in certain localities. Under these
circumstances, seed fenugreek is one among such
choices for rabi sequence crop. However, time of sowing
varies according to the cultivar selected for cultivation
and agro-climatic conditions and also there are several
modern cultivars developed by different research
institutes. But their performance with respect to Harvest
index and other related yield parameters under different
agro-climatic conditions was not uniform. The useful
interactions between sowing time and cultivar offer us a
scope to select the best sowing time for a particular seed
fenugreek variety and vice versa.

Materials and Methods

A field experiment was conducted on growth and
yield parameters of fenugreek at Horticultural College
and Research Institute, Venkataramannagudem, Dr. Y.
S. R. Horticultural University during 2014-15. A total of
five varieties viz., Hissar Sonali, Rmt-1, Co-1,
Rajendrakranti and Co-2 were evaluated on five sowing
dates at 15-day interval starting from 15" October to
15" December in split plot design with five main plots as
sowing dates and five sub-plots as varieties.
Recommended practices as per the university package
were followed. All the observations on growth parameters
were recorded at different growth stages of plant and
observations on yield and yield components of fenugreek
were recorded after harvesting of the crop. The growth
indices were calculated using the following formulae :
CGR (Crop growth rate) = %x M

2 1

mg/m? ds*
. 1 W,-W,
RGR (Relative growth rate) = W Xﬁ mg/g ds™
1 2 1

-W, xlog, L, —log, L,
I, - L x07, -1

N W,
NAR (Netassimilationrate) =

Where,
W,, W, = Total dry weight
L,L,=Leafareaat T and T,

Leaf area

LAI (Leaf area index) = Ground area

LAD ( Leaf area duration) = (LA1+ LA2) x T, ; T

Results and Discussion
Leaf area (cm?)

The highest leaf area at maturity (21.60 cm?) was
recorded by the plants sown on 15" October followed by

1%t November sown plants (18.60 cm?). The lowest value
with respect to leaf area at maturity (14.53 cm?) was
observed in the 15" December sown plots. Among the
varieties, the maximum leaf area at maturity (18.60 cm?)
was observed in Co-1, which was on par with Co-2 (18.13
cm?) and the lowest value with respect to leaf area was
recorded by the variety Rmt-1 (16.27 cm?).

Dry weight of the plant (g)

The maximum dry weight at maturity (15.33 g) was
recorded by the plants sown on 15" October followed by
1%t November sown plants (13.79 g). The minimum dry
weight at maturity (8.73 g) was found in the 15
December sown plots. Among the varieties, the highest
value with respect to dry weight at maturity (13.66 @)
was observed in Co-1, which was on par with Co-2 (12.80
g) and Hissar sonali (11.93 g) and the lowest value with
respect to dry weight was recorded by the variety Rmt—
1(10.06 g).

The highest dry weight and leaf area was recorded
by the 15" October sown crop as compared to those sown
on 1% November and later dates at various growth stages
(tables 1 and 2). This might be due to the better vigour of
the crop sown on 15" October as discussed earlier due
to favourable climatic parameters. The early sown plants
could have benefited by the advantage of better vigour
leading to maximum photosynthetic surface as there was
more number of leaves and all of them reached maximum
size thus resulting in a higher leaf area as compared to
late sown fenugreek crop. The maximum photosynthetic
surface with large number of full grown and healthy leaves
as produced by 15" October sown plants might have
harvested maximum amount of light and synthesized
relatively a high amount of photosynthates as evident from
the the higher values of fresh weight of whole plant and
its parts recorded by 15™ October sown plants. As
compared to October sown plants, the late sown plants
recorded a lower photosynthetic surface and lesser
amount of photosynthates being produced, could not excel
over the October sown plants in fresh weight of plants.
More the fresh weight more was the dry weight as
observed from the data obtained from various sowing
dates, varieties and their interactions. Significant
differences in respect of fresh and dry weight of plant
parts as well as leaf area were also reported by Aggarwal
et al. (2012), Halesh et al. (2000), Gowda et al. (2006)
in fenugreek; Chaudhari et al. (1995) in coriander; Susil
and Rajkumar (2011) in ajowan.

Absolute growth rate (g/day)

The maximum value of absolute growth rate both in
30-60 DAS and 60-90 DAS was recorded by Co1 (0.329)



487

Growth Indices and Yield as Influenced by Sowing Dates and Variety in Fenugreek

19 60 uonoeIsIU| 220 800 uonoeIsI| GTo 500 uonoeIsIU|
8T ¥9'0 Karren GT0 500 Karren 600 €00 Karren
260 €0 ayep Buimos 800 €00 alepbuimos 800 €00 ayep Buimos
SOT1%S®ad Fw3as 101084 SOT1%S®ad FWIS 101084 SOT1%S®ad FWIS 101084
G8'TT | €1'8 | 00°0T | OV'TT |6L€T | E€'GT | ¢6°'C | 99°€ | 8L°€ | 88'€ | 00V | LV | ¢20 | ¥T'0 | STO | LT0 | 020 | 9¥°0 Ues|N
08'2T | 000T | OOTT | 00CT | 99%T | €€9T | /6'€ | OLE | 0BE | 06€ | 0¥ | Oyy | 220 | STO | 9T0 | ¥I0O | €60 | 950 200
08'0T | €2 | 006 | 990T | 99CT | €€¥T | 98'€ | €9€ | €€ | €8¢ | €€ | 0¢v | LTO | €10 | ¥T0 | TT0 | OTO | 9€0 | Iyueselpusfey
99'€T | €E0T | 00T | O0€T | 99GT | €€LT | 20V | €€ | 06€ | 00% | 9TV | €€ | ¥€0 | 9T0 | LTO | 9€0 | 80 | €90 1-00
90°0T | 002 | 008 | 996 |€€2T | €C€T | 28'€ | 09€ | 0OL€ | 08€ | 06€ | OTY | ¥T'0O | ¢TI0 | €T0 | OTO | OTO | 920 7wy
€6'TT | 006 | 000T | 99TT | 99€T | €EST | T6'€ | 99€ | 9/€ | 98€ | 96€ | 0S¥ | 020 | ¥TO | GTO | ¢I0 | TTO | 0S0 I[euos JessiH
Ues|Nl |98Q-GT | 98d-T |[AON-GT|AON-T [10O-GT | US| |98Q-GT| 98Q-T | AON-GT | AON-T | 0O-GT | Ul {98Q-GT | 98-T |AON-GT | AON-T [190-GT fpLren
Anyew 1y SVa 09 Sva og /Buimos Jo areq
"aa1bnuay ul A1aLieA pue a1ep Buimos Aq pasuanjpul se (6) jueld syy Jo ybam A1Q : Z sjqel
29 260 uonoeIsIU| we G880 uonoeIsI| 6T 890 uonoeIsIU|
8TT 70 Karren 8T 8v'0 Karren ST LE0 Karren
060 €0 ayep Buimos 10T L0 ayep Buimos 0T 90 ayep Buimos
SOT1%S®ad Fw3as 101084 SOT1%S®ad FWIS 101084 SOT1%S®ad FWIS 101084
vy’ LT | €SYT | 9¥'ST | 00°LT |09'8T | 09'TC |8L¥T | 02°¢T | 90°€T | €€'¥T | €4°GT| 09'8T | 186 | 008 | 088 | €66 | €L°0T | 00T Ues|N
€T'8T | 99€T | 00T | 00T | 000Z | 002C |98'GT | 00FT | 99€T | €E€GT | €€9T | 000Z | 98°0T | 006 | O0OT | 990T | 99TT | 00€T 200
08'9T | 00%T | 00'GT | 009T | 00'8T | 00TZ |00¥T | €ETT | €52 | €CET | 00ST | 00BT | €4'8 | 00Z | 008 | 992 | 000T | OOTT | Iyueselpusfey
09'8T | 00T | 00T | 00'ST | 006T | 00€Z | €6'GT | O0ET | 99%T | 99'GT | €T | 006T |99'TT | 000T | O0OT | 99TT | 92T | 00T 1-00
L2°9T | 00%T | €€¥T | 009T | 00ZT | 000Z |O¥'€T | 00TT | 00T | OOET | 00FT | 00T | /8L | 009 | 00L | 008 | €8 | 000T 7wy
0%'ZT | 00%T | 00'GT | 00ZT | 006T | 002C |€L YT | 99TT | 992T | €€¥T | 009T | O06T | €66 | 008 | 006 | 996 | OOTT | 00T I[euos JessiH
Ues|Nl |98Q-GT | 98d-T |[AON-GT|AON-T [10O-GT | UesIN |98Q-GT| 98Q-T | AON-GT | AON-T | 0O-GT | US| {98Q-GT | 98-T |AON-GT | AON-T [190-GT JSETTLN
Aanyew Sva 09 Svaoe /Buimos j0e1eQ

aaJbnuay u A1siren pue arep Buimos Ag paouanjiui se (;Ld) ease JeaT : T 9|geL




488 B. Anitha et al.

at the time of 15" October sown (0.37g). The difference
between the AGR values between first and second spells
was at maximum by the crop sown on 15" October and
the cultivar Co-1 as well their combination.

Crop growth rate (g/day)

The maximum value of crop growth rate both in 30-
60 DAS and 60-90 DAS was recorded by Col (9.199)
at the time of 15" October sown (10.59qg). The difference
between the CGR values between first and second spells
was at maximum by the crop sown on 15" October and
the cultivar Co-1 as well their combination.

Relative growth rate (g/day)

The maximum value of relative growth rate both in
30-60 DAS and 60-90 DAS was recorded by Col (13.63g)
at the time of 15" October sown (15.30g). The difference
between the RGR values between first and second spells
was at maximum by the crop sown on 15" October and
the cultivar Co-1 as well their combination.

Leaf area index

The maximum value of leaf area index at different
growth stages of plant i.e. 30, 60 and 90 days after sowing
was recorded by Col (531.0) at the time of 15" October
sown (620.0). The difference between the CGR values
between first and second spells was at maximum by the
crop sown on 15 October and the cultivar Co-1 as well
their combination.

Leaf area duration

The maximum value of leaf area duration both in 30-
60 DAS and 60-90 DAS was recorded by Col (517.95)
at the time of 15" October sown (603.0). The difference
between the CGR values between first and second spells
was at maximum by the crop sown on 15" October and
the cultivar Co-1 as well their combination.

Net assimilation rate (g/sq.cm)

The maximum value of net assimilation rate both in
30-60 DAS and 60-90 DAS was recorded by Co1 (0.0080)
at the time of 15" October sown (0.0080). The difference
between the CGR values between first and second spells
was at maximum by the crop sown on 15" October and
the cultivar Co-1 as well their combination.

Weight of pods per ha(t)

The maximum weight of pods per ha (3.06 t) was
recorded by the plants sown on 15" October followed by
1t November sown plants (2.75 t). The minimum weight
of the pods per ha (1.77 t) was observed in the 15%
December sown plots. Among the varieties, the highest
weight of the pods per ha (2.70 t) was observed in Co-1,
which was on par with Co-2 (2.52 t) and Hissar sonali

Table 3 : Absolute growth rate as influenced by date of sowing and variety in fenugreek.
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Table 8 : Net assimilation rate as influenced by date of sowing and variety in fenugreek.
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(2.36t). The lowest value with respect to weight of the
pods per ha was recorded by the variety Rmt-1 (1.97 t).

Seed yield per ha (kg)

The highest seed yield per ha (2130.81 kg) was
recorded by the plants sown on 15" October followed by
1t November sown plants (1865.45 kg). The lowest seed
yield per ha (1113.33 kg) was observed in the 15%
December sown plots. Among the varieties, maximum
seed yield per ha (1877.21 kg) was found in Co-1 and
the lowest seed yield was observed in the Rmt-1 (1251.77
kg).

The data obtained on yield parameters revealed the
better performance of 15" October sown crop compared
to late sown crop. Among the varieties Co-1 recorded
higher values in respect of many of the yield attributing
parameters. The combination of both of them showed
the highest value among the interactions. The plants sown
on 15" October and those belong to Co-1 variety were
found to produce more number pods per plant, maximum
weight of the pods per plant, seed per pod as well as test
weight. And also increment in biological yield is due to
higher values for leaf area and dry matter accumulation,
which improved the yield attributing characters and hence
improvement in seed and straw yield. The analysis on
absolute, crop and relative growth rates in comparison
with leaf area index, leaf area duration and net assimilation
rate revealed that the maximum pick up in growth rate,
maximum leaf area per ground area over a period of
time and maximum rate of assimilate accumulation per
unit of photosynthetic surface were registered by the crop
sown on 15" October as compared to delayed crops.
Similarly maximum values of these indices were observed
in the variety Co-1 as compared to other cultivars. This
trend is indicative that such higher yield fromthe so called
variety and sowing date might be due to a higher leaf
area survived over the greater of period and maintained
higher rate of assimilate accumulation over a greater
period of time and finally leading to maximum harvestable
biomass from the crop. Thus, the cumulative effect of
the merit exhibited by these combinations could have
ultimately led to increased seed yield per ha. This might
be due to favourable environmental conditions available
to the crop that was sown on 15" October as compared
to late sown crops in case of both Co-1 and Co-2 varieties.
These results are in conformity with the findings of Halesh
(2000), Sheoran et al. (2000) and Gowda et al. (2006)
in fenugreek; Batra et al. (2002), Saddam et al. (2012)
in fennel, Chaudhari et al. (2009) in amaranthus, Seyyed
et al. (2012), Bhadkariya et al. (2007) and Baswana et
al. (1989) in coriander. Korla and Amit (2003) in
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Table 9 : Weight of pods/ha and seed yield as influenced by date of sowing and variety in fenugreek.

Date of sowing/ Weight of pods per ha (kg) Seedyield per ha (kg)

Variety 15-Oct| 1-Nov | 15-Nov | 1-Dec | 15-Dec| Mean | 15-Oct | 1-Nov | 15-Nov | 1-Dec | 15-Dec| Mean
Hissar sonali 318 272 217 198 175 2.36 | 2196.48 | 1845.93 | 1414.40 | 1250.22 | 1094.91 |1560.39
Rmt-1 273 2.39 175 155 143 1.97 | 181043 (1544.19 | 1097.13 | 94848 | 85862 (1251.77
Co-1 330 314 255 2.36 217 2.70 | 2380.63 |2236.42 | 1767.17 | 1587.46 | 1414.40 |1877.21
Rajendrakanthi | 2.93 255 198 1.76 155 2.15 | 1999.02 | 1664.00 | 1251.33 | 1094.91 | 948.48 |1391.55
Co-2 318 294 2.36 216 198 2.52 | 2267.48|2036.74 | 1586.35 | 1414.40 | 1250.22 |1711.04
Mean 3.06 | 2.75 2.16 | 196 | 1.77 | 2.34 |2130.81(1865.45[1423.27|1259.09(1113.33(1558.39

Factor SEmz CDat5% LOS Factor SEmz CDat5% LOS
Sowing date 0.12 0.33 Sowing date 51.75 147.69

Variety 0.14 0.39 Variety 56.88 162.33
Interaction 0.28 081 Interaction 82.10 234.32

fenugreek; Seyyed et al. (2012) in coriander; Saddam et
al. (2012) in fennel and Ahmad et al. (2011) in cumin.

Conclusion

Thus, it can be conclusively stated that the date of
sowing as 15" October was found to be on par with 1%
November and similarly 1% December and 15" December
were also on par though recorded minimum values in
respect of some of the characters including seed yield
per plant andpod yield. Under the local conditions of coastal
Andhra Pradesh the fenugreek cultivars viz., Co-1 and
Co-2 are found to be better as compared to other varieties
like Hissar Sonali, Rajendrakranthi and Rmt-1 in the order.
Maximum seed yield and pod yield was obtained by Co-
1, which was on par with Co-2 sown on 15" October.
Hence, these varieties can be preferred to sow fenugreek
as sequence crop in rabi season. In case the season is
delayed the negative effect on yield has also been
quantified in respect of different parameters.
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