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Abstract

Field investigations were carried out during winter (rabi) season of 1996-97 and 1997-98 to study
the effect of different levels of farmyard manure and phosphorus on growth of two fenugreek
genotypes in sandy loam soils. The results indicated that genotype NLM was significantly
superior to HM-65 in terms of plant height, LAl, LAD CGR and dry matter accumulation at
all stages of crop growth, except at 30 DAS. These growth parameters in the genotype NLM
resulted in higher seed yield. Plant height, LAI, LAD, CGR and dry matter accumulation were
significantly higher with increase of FYM upto 15 t ha™ at all stages of crop growth, except
at 30 DAS. Seed yield was also enhanced significantly with the FYM up to 15 t ha™. Increasing
levels of phosphorus upto 40 kg ha™ significantly increased the growth parameters and yield
of fenugreek. '
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Introduction

Fenugreek (Trigonella foenum-graecum L.) is an
important condiment crop grown during win-
ter (rabi) season in northern India. It is also
grown for green fodder and vegetable pur-
poses. The seeds have medicinal value, particu-
larly against digestive disorders whereas its
leaves are rich source of protein, minerals and
vitamin C (Kirtikar & Basu 1975). The growth
and yield of fenugreek are strongly influenced
by the application farmyard manure (FYM) and
phosphatic fertilizers. Therefore, the present
experiment was conducted to study the effect
of different levels of FYM and phosphorus on

growth parameters and yield of two fenugreek

genotypes.
Materials and methods

A field experiment was conducted at Chaudhary
Charan Singh Haryana Agricultural Univer-
sity, Hisar during winter (rabi) season of 1996-
97 and 1997-98, to study the effect of four levels
of farmyard manure (0, 5, 10 and 15 t ha™) and
four levels of phosphorus (0, 20, 40 and 60 kg
P,0, ha”) on two fenugreek genotypes (HM-65
and NLM). Thirty two treatment combinations,
keeping genotypes and farmyard manure in
main plots and levels of phosphorus in sub-
plots, were replicated thrice in a split-plot
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design. The soil of the experiment field was
sandy loam in texture, low in organic carbon
(0.35%), available nitrogen (116.2 kg ha™) and
phosphorus (21.45 kg ha™), high in potash
(522.7 kg ha™) and slightly alkaline in reaction
(pH 7.8). The meteorological observations re-
corded at Meteorological Observatory of
Chaudhary Charan Singh Haryana Agricul-
tural University, Hisar during both the crop
seasons are presented in Table 1. Sowing was
done in lines (30 cm apart) using a seed rate
of 20 kg ha™ for both the varieties under test.
Full dose of farmyard manure was incorpo-
rated into the soil as per treatments, 21 days
before sowing and full dose of phosphorus
through single superphosphate was applied as
per treatments prior to sowing. All the other
recommended package of practices were fol-
lowed. Observations on dry matter accumula-
tion were recorded from five randomly selected
plants from each treatment at 30, 60, 90, 120
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days after sowing (DAS) and at harvest. Leaf
area index (LAI) (Sestak et al. 1971), leaf area
duration (LAD) (Anonymous 1993) and crop
growth rate (CGR) (Hunt 1978) were computed
for various treatments.

Results and discussion
Effect of genotypes

A perusal of data given in Tables 2, 3 and 4
indicate that with the advancement of the crop
age, a corresponding increase in growth param-
eters namely, plant height, LAI, LAD, CGR, dry
matter accumulation, upto 120 DAS was ob-
served. Both the genotypes remained statisti-
cally at par for these characters particularly in
the early stages of crop growth. But in later
stages, genotype NLM was found significantly
superior to FHIM-65 for these parameters which
resulted in better harvesting of radiant energy
for longer period and also better distribution
in the crop canopy. Genotype NLM gave higher

Table 1. Meteorological data during crop growing season (weekly means)

Standard Temperature (°C) Relative humidity (%) Evaporation Sunshine Total rainfall
Week Maximum  Minimum Morning Evening (mm) (hrs.) (mm)
96-97 - 9798 96-97 9798 96-97 97-98  96-97 97-98 96-97 97-98 96-97 97-98 96-97 97-98
45 324 276 11.0 128 80.0 90.0 300 530 36 21 85 55 00 0.0
46 201 255 88 9.1 82.0 90.0 260 370 33 19 82 72 20 0.0
47 260 243 65 100 87.0 88.0 370 480 34 17 80 36 00 20
48 249 213 45 62 820 92.0 280 570 23 26 83 54 00 2.0
49 229 201 34 84 770 93.0 280 680 27 16 76 39 00 145
50 . 226 162 -05 9.4 79.0 95.0 200 87.0 23 1.1 83 04 00 5.0
51 240 137 19 53 840 95.0 290 740 16 11 76 17 00 00
52 . 228 106 3.9 44 90.0 94.0 340 840 19 08 70 21 0.0 9.5
1 226 192 20 2.8 95.0 92.6 400 43.0 1.5 1.5 59 67 00 0.0
2 205 179 -04 6.6 93.0 94.8 360 627 14 09 67 32 00 2.0
3 193 189 3.0 1.5 92.0 867 = 50.0 387 21 20 52 83 136 0.0
4 178 194 30 23 93.0 92.7 - 490 411 1.6 1.6 6.1 74 00 0.0
5 204 21.2 4.0 8.7 97.0 94.4 51.0 584 20 16 74 29 1.0 100 -
6 21.7 221 25 4.0 86.0 85.6 39.0 403 24 23 84 9.0 0.0 0.0
7 224 254 43 109 80.0 81.4 280 446 3.1 28 85 55 0.0 0.0
8 253 217 55 7.7 85.0 918 310 608 32 29 92 65 00 169
9 268 214 7.1 8.2 79.0 91.6 310 596 42 24 80 62 00 0.8
10 285 230 98 85 83.0 883 340 461 36 27 72 69 00 158
11 270 259 131 9.9 86.0  88.0 50.0 497 34 37 46 82 70 112
12 263 279 117 122 90.0 18.8 410 345 31 43 7.3 7.6 47.6 0.0
13 284 309 127 141 83.0 71.1 500 278 32 43 60 93 05 0.0
14 274 334 132 184 86.0 731 420 330 40 55 82 68 215 0.0
15 336 343 179 141 73.0 71.8 320 307 62 69 96 98 00 0.0
16 338 388 148 173 850 484 51.0 153 66 78 92 103 0.0 0.0
17 389 19.5 208 77.0 535 . 34.0 200 90 79 91 72 1.2 0.0

38.7



Growth analysis of fenugreek

107

Table 2. Effect of different levels of FYM and phosphorus on plant heiéht and seed yield of two

fenugreek genotypes
Plant height (cm)- Seed yield

Treatment Days after sowing (1996-97) Dayss after sowing (1997-98) (qha)

30 60 90 120 Harvest 30 60 90 120 Harvest 1996-97 1997-98
Genotype
HM-65 1.88 14.14 48.00 8535 97.02 155 10.33 32.41 6235 7532 2022 17.55
NLM 1.90 1430 50.35 9023 10226  1.60 10.69 34.93 67.10 80.18 2254 20.93
SEmz 010 028 013 058 070- 003 022 056 085 098 033 034
CD(P=0.05) NS NS 028 124 1.50 NS NS 171 260 301 099 101
Farmyard manure (tonnes ha™) .
F, 1.88 12.00 39.28 75.26  89.65 1.54 7.11 25.64 56.16 67.74 1752 15.19
F, 1.87 1357 4640 87.79 98.99 1.56 10.03 32.93 62.75 77.94 2093 18.54
F, - 191 15.00 54.04 9277 103.19 = 160 11.74 36.25 67.95 81.15 2257 2073
F, 1.89 16.33 56.95 9535 106.74 1.58 12.77 39.84 71.99 84.17 2450 22.49
SEm= 0.14 028 043 0.58 0.66 004 031 079 121 070 046 047
CD(P=0.05) NS 085 139 180 202 NS 093 241 370 214 140 144
Phosphorus level (kg ha™) :
P, 1.86 12.10 4470 80.00 9400 152 8.71 28.10 58.22 70.96 17.55 14.96
P, 1.86 14.04 4831 8700 9926 1.58 10.28 32.95 64.36 77.12 21.20 19.29
P, 191 1532 5183 9191 10227 1.60 11.23 36.54 67.75 81.02 23.29 21.30
P, 191 1546 5190 9225 103.04 1.58 11.42 37.07 6853 81.90 2348 2140
SEmx: 005 024 023 035 053 0.03 023 046 061 058 037 037
CD(P=0.05) NS 0.67 067 1.01 164 NS 070 139 1.8 173 110 1.05

seed yield compared to HM-65, which was
about of 11.5 and 19.3 per cent increase during
1996-97 and 1997-98, respectively. Sheoran
(1997) also reported variations in the varieties
for these growth parameters.

Effect of farmyard manure

Application of FYM had a beneficial effect on
the growth parameters of fenugreek. Each
successive increase of FYM from 0 to 15 t
ha™ brought significant improvement in plant
height, LAI, LAD, CGR and dry matter accu-
mulation at all stages of crop growth (Tables
2, 3 and 4). However, non-significant differ-
ences were observed in the early stage of crop
growth (30 DAS). This might be due to the slow
release of nutrients from FYM, because of
longer time required for its mineralization in
soil under low temperature conditions. The per
cent increases over control in growth param-
eters were to the tune of 12.4, 17.1 and 21.3 for
plant height and 17.3, 35.0 and 45.5 for dry

matter per plant at harvest with 5, 10 and 15
t FYM ha”, respectively. Almost similar trend
was also observed for LAI, LAD and CGR at
120 DAS. The significant increase in dry matter
may be due to cumulative effect of improve-
ment in all the crop growth parameters due to
application of FYM. Application of FYM in-
creased the availability of nutrients to the
plants which might have enhanced the vegeta-
tive growth and resulted in higher dry matter
production. These results are in line with the
findings of Pareck (1983) and Singh et al. (1994).
Similarly, each successive increase in the dose
of FYM upto 15 t ha” increased the seed yield
significantly during both the years.

Effect of phosphorus

The data presented in Tables 2, 3 and 4 further
revealed that application phosphorus upto 40
kg ha™ increased plant height, LAI, LAD, CGR
and dry matter accumulation significantly over
the lower doses at all stages of crop growth



Table 3. Effect of different levels of FYM and phosphorus on leaf area index and leaf area duration of two fenugreek genotypes
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Leaf Area Index (LAD Leaf Area Duration (LAD)
Days after sowing Days after sowing . Days after sowing Days after sowing

Treatment (1996-97) (1997-98) ' (1996-97) (1997-98)
30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120

Genotypes .

HM-65 0.049 252 3.15 385 0.034 220 2.66 339 0.609 3953 8517 10491 0523 3473 7415 90.76
NLM 0.042 264 3.61 439 0.035 242 3.15 394 0623 40.65 93.96 120.06 0519 3554 8231 106.32
SEmx 0005 004 005 004 0001 004 005 006 0006 064 095 124 0013 09 1.07 143

CD,, NS 011 017 012 NS 013 016 024 NS NS 289 378 NS NS 326 435

Farmyard manure (tonnes ha?)

F, 0.043 202 265 334 0034 171 223 288 0612 3114 704 8984 0506 2610 59.16 76.,57
F, 0.055 245 3.02 383 0035 218 257 346 0.608 3832 82.08 10265 0.530 3324 7120 9035
F, 0042 279 354 428 0035 257 296 377 0620 4360 9454 11731 0527 3898 8279 100.97
F, 0.041 305 431 503 0.034 276 3.87 455 0.623 4730 111.24 140.14 0521 4223 99.77 126.28

SEm+ 0.007 005 0.09 0.06 0001 006 007 008 0008 091 1.34 176 0.019 0.90 152 202
CD, NS 0.16 033 0.20 N.S 018 022 0.29 NS 2.76 4.1 5.34 N.S 274 461 6.15

Phosphorus level (kg ha™)

P, 0.038 2.01 264 333 0033 174 213 272 0559 3164 6985 8955 0510 2652 5825 75.85
P, 0.056 246 325 395 0035 221 277 365 0614 3913 863 10888 0.531 3355 7455 93.28
P, 0.043 289 376 453 0.034 270 331 404 0642 451 100.72 12295 0.514 40.88 90.04 109.50
P, 0044 294 - 386 467 0036 260 340 424 0650 4450 101.4 12858 0530 3960 90.10 11552

SEm+ 0.007 ©0.05 0.08 0.08 0002 006 008 011 0012 085 1.63 220 0.022 096 162 212
005 NS 015 022 023 N.S 018 023 034 N.S 243 465 626 NS 272 460 605
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Table 4. Effect of FYM and phosphorus levels on periodic crop growth rate and dry matter accumulation of fenugreek genotypes -

o

)

Treatment Crop Growth Rate (g sq.m"day™) ' Dry matter accumulation (g plant?) , %

Days after sowing (1996-97) Days after sowing (1997-98) Days after sowing (1996-97) Days after sowing (1997-98) é‘

0-30 30-60 60-90 90-120 Harvest  0-30 30-60 60-90 90-120 Harvest 0-30 3060 60-90 90-120 Harvest 0-30  30-60 60-90 90-120 Harvest

Genotypes "g‘

HM-65 0.135 5.82 10.28 16.37 5.11 0.111 495 10.02 1643 525 0.06 265 699 1415 1599 0.050 218 6.54 14.15 15.05 °§

NLM  0.132 655 12.81 18.07 5.82 0.112 556 12.83 19.21 6.30 0.06 295 862 1610 1730 0.050 246 822 15.69 16.50 =
SEm+ 0.006 0.12 024 046 0.17 0.004 0.11 0.36 0.65 0.21 001 005 014 024 026 0.002 005 0.16 032 032
CD,, NS 035 073 139 054 NS 033 1.10 199 066 NS 015 041 075 081 NS 015 050 0.96 1.00

Farmyard manure (tonnes ha™)

FO 0.132 425 7.96 13.73 4.71 0.108 4.00 8.10 11.30 3.73 0.06 212 597 1198 13.33 0.050 1.44 552 11.26 12.72
F5 6.140 615 1041 16.27 5.15 0.116 5.10 10.70 16.70 5.23 0.06 278 750 1416 15.76 0.050 232 6.80 13.45 14.80
F10 0.134 6.88 12.71 18.33 5.68 0.115 5.73 12.65 20.00 6.38 0.06 3.01 843 1633 18.17 0.050 262 7.90 1645 17.01
F15 . 0.130 747 15.10 20.55 6.32 0.108 6.23 14.30 23.50 776 - 0.06 3.27 931 18.04 1933 0.050 290 9.33 18.45 18.60
SEm+ 0.008 0.16 034 0.65 021 0.005 0.15 0.51 0931 024 0.01 007 020 035 038 0.003 0.07 023 045 039
CD, N.S. 049 1.04 196 0.66 N.S 047 154 281 077 N.5 021 057 105 114 NS 021 070 1.37 1.26
Phosphorus levels (kg ha")

PO 0.132 510 749 11.82 3.71 0.111 424 690 1175 3.86 0.06v 231 504 1018 11.68 0.050 1.89 4.00 9.75 1091
P20 0.136 6.00 10.60 16.36 5.29 0.113 5.00 11.00 17.30 5.61 0.06 270 747 1477 17.00 0.050 221 7.10 14.53 15.06
P40 0.132 6.41 14.00 20.12 6.32 0.109 6.00 13.38 20.50 6.63 006 3.06 932 17.68 18.89 0.050 257 9.20 17.61 1843
P60 0.134 6.43 14.11 2058 6.54 0.113 6.00 14.50 21.75 7.00 0.06 3.11 939 1787 19.02 0.050 261 9.23 17.80 18.71
SEm+ 0008 0.13 032 050 0.19 0.006 0.12 041 048 0.22 “0.01 006 015 034 046 0.004 0.05 0.16 0.26 0.27

CD,, NS 038 091 143 058 NS 034 115 137 068 NS 016 043 108 146 NS 015 050 074 083 3
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except at early stage (30 DAS) where the
differences were non-significant. The overall
improvement in crop growth under the influ-
ence of phosphorus application could be attrib-
uted to better development of root system and
increased microbial activity in plant root nod-
ules which might have improved the uptake of
nutrients by the crop and greater nitrogen
fixation. Dasora (1980) and Rathore (1980) also
observed the increase in various growth pa-
rameters of fenugreek with the application of
phosphorus. The increasing dose of phospho-
rus upto 40 kg PO, ha™ significantly increased
the seed yield during both the years. The mean
percentage increase was 24.5 and 37.2 in seed
yield with the application of 20 and 40 kg P,O,

ha over control, respectively. Significant in- .

crease in yield upto 40 kg P,O, ha™ was also
reported by Maliwal & Gupta (1989), Bhati
(1993) and ‘Jat & Sharma (1999).
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