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PERFORMANCE OF FODDER LEGUMES UNDER LIME AND PHOSPHORUS NUTRI-

TION IN SUMMER RICE FALLOWS

Legumes are palatable and protienacious fod-
der crops, which have pivota role in animal
production systems. Summer rice fallows of-
fer a good opportunity for fodder production
in a state like Kerala where land available for
fodder cultivation islimited. Liming increases
the nutrient availability in acid soils and phos-
phorus is considered to be the most important
nutrient for growth, better nodulation and
higher nitrogen fixation of legumes as re-
ported by Whyte et «/. (1953). Among the
legumes tried, Co-5 is a fodder cowpea variety
released from the Tamil Nadu Agricultural
University in 1986. Karnatakalocd is a cow-
pea variety from Karnataka introduced as a
fodder variety for summer rice fallow cultiva-
tion in Kerala and C-152 is a cowpea variety
known for its fodder production potential un-
der rainfed conditions. Sesbania rostrata is a
promising legume to be tried as a fodder crop
owing to its higher biomass production and
nutrient contents. Hence the present study
was undertaken to investigate the comparative
performance of three varieties of cowpea and
Seshania rostrata under lime and phosphorus
nutrition in summer rice fallow condition.

The experiment was conducted at the Crop-
ping Systems Research Centre, Karamana,
Thiruvananthapuram during Feb-May 1992.
Soil of the site was acidic in reaction, low in
CEC, medium in organic carbon, available ni-

trogen, phosphorus and potassium. The ex-
periment was laid out as split plot experiment
in RBD with three replications. Gross plot
Sze and net plot size were 3 x 3 m and 25 X
15 m respectively. Combinations of three
Ie'velsofllme(l0 0kg, 1, - 125 kg, 1, - 250 kg
ha™") and three levels of phosphorus (p, - 0 k
P70i p1 - 30 kg Pw05, P2 - 60 kg PzOS ha )
constituted the main plot treatments. Three
cowpea varieties (v, - Co-5, v, - C-152, v; -
Karnateka Locd) and Sesbania rostrata (v)
were laid out as sub-plot treatments. Nitrogen
and phosphorus were given to the legumes @
25 kg N and 30 kg P,Os ha'. Other cultural
operations were done as per the package of
practice recommendations of the Kerala Agri-
cultural University.  Biometric observations
were taken at 50% flowering just before fod-
der harvest.

Effect of lime: Application of 250 kg lime in-
creased the plant height, number of leaves per
plant, number of branches per plant and LAl
(Table 1). Similar observations were made by
Ramanagowda (1981) in fodder cowpea and
Murdi (1989) in Sesbania rostrata. The in-
creased vegetative growth consequent to lim-
ing is probably due to the better availability of
nutrients due to moderation of soil reaction.
Favourable influence of liming on legume
growth has been pointed out by Tisdale et al.,
(1990).

Table 1. Effect of lime, phosphorus and Iegumes on fodder y|eId and y|eld attributes

el s e N I AT
LO ' 78.21 24.69 325 718 258 | 366 |
LI 80.11 24.81 317 7.4 25,52 366

L2 86.04 38.07 433 1075 2654 | 397

PO 75.07 294 334 6.62 2438 | 377

Pl 83.11 3046 348 816 25.71 ' 347

P2 86.19 3417 392 1038 | 2784 406

CD (0.05) 126 073 0.12 0%4 |

SE 059 034 006 04 | 235 053

Vi 84.48 1867 333 . 6% 3066 398

V2 65.83 2419 370 993 | 3119 378

V3 5305 | 2002 297 6.23 1539 231

V4 12241 | 5387 433 L 104 26,67 499

CD (0.05) 142 075 017 C1m 328 108

= o7t 038 009 055 164 054



Table 2. Interaction effects of lime, phosphorus and legumes on fodder yield and yield attributes
[ [ No. of y
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rena | M | M | e | W | e
vi 76.58 144 236 509 . 3099 384
lova 66.20 22.76 3.93 ' 9.96 29.63 3.24
lov 50.96 17.16 302 531 1531 234
lovs 11312 44.40 369 838 2753 523
Ly, 85.68 1751 31 6.27 31.36 4.28
Liv 61.41 21.96 320 9.00 33.09 3.88
Iva 51.20 17.78 256 558 13.09 192
Iva 122.17 42.00 382 8.09 24.57 457
v, 9118 24,07 451 950 29.63 382
lav 69.88 27.84 398 10.83 30.86 4.23
lava 57.00 2513 3.33 7.80 17.78 2.68
L, 13211 75.22 5.49 1485 27.90 517
CD (0.05) 2.46 1.29 0.30 188 - -
SE 123 0.65 0.15 0.94 2.84 094
Povi 80.42 | 1722 360 6.07 29.26 4.33
Pova 57.28 19.98 3.60 , 7.93 30.86 436
Povs 46.73 1869 316 i 645 1346 2.09
Pova 115.83 35.89 302 6.02 23.95 430
PIV) 87.57 17.82 341 6.70 3062 37
pPivs 66.20 24.29 369 | 9.65 32.34 3.28
p1vs 56.91 20.47 2.78 ' 5.32 1395 181
IV 121.78 59.24 436 L1097 25.43 509
pav, 85.44 20.98 3.47 8.08 32.10 390
Pava 74.01 28.29 392 12.20 29.88 371
pava 5551 20,91 298 691 1877 303
pavs 129.79 66.49 5.62 1433 30,62 558
CD (0.05) 2.46 129 0.30 188 -

SE 123 0.65 0.15 0.94 2.84 0.94
lopo 62.39 1802 335 451 21.95 3.18
lops 87.13 31.02 332 9.48 26.02 348
o2 85.13 25.03 3.08 7.56 29.63 433
Lipo 78.63 22.23 347 5.89 2213 3.26
Lip, 86.05 29.12 358 803 27.59 361
Iips 75.67 23.08 2.47 7.78 26.85 4.11
12po 84.18 2858 32 9.46 29.07 4.87
L2p) 76.17 31.23 355 6.98 2352 333
Lps 97.78 54.38 6.22 15.80 27.04 373
CD(0.05) 219 126 0.202 163 -
S 103 059 005 07 | 408 0.91

Effect of phosphorus: Application of 60 kg and Singh (1991) in cowpea. Phosphorus is

,Os ha” produced taller plants (86.19 cm) known to promote the development of roots

and more number of leaves than other levels
of application. Increasing levels of applica-
tion of P increased the LAl and branching in
legumes. Similar trend was reported by Singh

thereby favouring the N fixation in legumes.
This increased amount of N fixed might be
utilized by the host plant for its own growth as
reported by Singh and Thrivedi (1981).
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Effect of legumes: Comparative performance
of legumes in Table 1 showed that C-152 pro-
duced more branches and LAl while Co-5 had
more plant height among cowpea varieties.
Seshania rostrata recorded more plant height,
number of leaves and branches than cowpea
varieties in general. The cowpea varieties C-
152 and Co-5 were equally superior with re-
spect to green fodder yield and dry fodder
yield and Seshania rostrata out-yielded the
cowpea varieties in dry fodder yield. The in-
herent genetic make up of the plant, which de-
cides the biometric parameters, varies in each
variety. The highest green matter production
potential of cowpea variety C-152 was previ-
ously reported by AICRP (1984). According
to Jindal (1989), number of branches and plant
height are important parameters deciding fod-
der yield in a variety. The more number of
branches observed in C-152 or the tallness of
Co-5 variety might have contributed to the
higher green fodder yield in these varieties.
Seshania rostrata produced almost two times
taller plants than other legumes and had more
number of branches and was less succulent
than cowpea varieties which might have con-
tributed to its higher dry matter yield.

Interaction effects in legumes. All legumes
recorded maximum plant height and LAl with
highest level of lime (250 kg) application (Ta-
ble 2). Increasing levels of lime from 0 to 250
kg increased the number of leaves/plant in all
the legumes. Application of 250 kg lime pro-
duced more number of branches in Co-5 and
Seshania rostrata.  Favourable influence of
l[iming on growth of legumes is due to the in-
direct effect of increasing the nitrogen avail-
ability to the plants through increased nitri-
fication by moderating the pH in an acid soil.
Similar observation was made by Ramana-
gowda (1981) in fodder cowpea.

All legumes except cowpea variety Karnataka
Locad and Co-5 produced greater plant height
with 60 kg P,Os ha". Application of 60 kg
P.Osha" produced more number of leaves in
all legumes except in cowpea variety Karna-
taka Loca which responded only up to 30 kg
P,Os ha'. More LAl and more branches were
produced with 60 kg P,Os in cowpea variety
C-152 and Seshania rostrata.  All legumes
were found to be highly responding to the P
application except cowpea variety Karnataka
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Local. Phosphorus application increases the
root proliferation and also favours the exten-
sive exploitation of treated soil areas for nutri-
ents and moisture, which eventually reflectsin
better vegetative growth. Variation in the leg-
ume response to applied P is probably due to
inherent variation in plant uptake, characteris-
tic to the variety.

Combined application of highest level of lime
(250 kg) and phosphorus (60 kg) produced
more plant height, number of leaves per plant,
number of branches per plant and LAI just be-
fore harvest which might be due to better root
growth and nutrient uptake.

Interaction effect in Sesbania rostrata: En-
hancing the lime level from 0 to 250 kg sig-
nificantly enhanced the LAI, number of leaves
per plant, plant height and number of branches
per plant (Table 2).

The LAI, number of leaves per plant, plant
height and number of branches per plant en-
hanced with each level of increase in P appli-
cation and highest values were recorded with
60 kg P,Os ha'. Response of Sesbania ros-
trata to applied nutrients was previously re-
ported by Murali (1989). Positive response of
Seshania rostrata to lime and phosphorus nu-
trition further points out the suitability of this
legume for summer rice fallow conditions.

Interaction effect in cowpea varieties. In Co-
5 and Karnataka Loca, enhancing the lime
level to 250 kg increased the LAl while C-152
did not show significant variation. Enhancing
the lime levels from 0 to 125 and 250 kg in-
creased the number of leaves per plant in Co-
5, while in C-152 and Karnataka Local, lime
levels from control to 125 kg produced the
same effect. With each level of increase in
lime, the plant height increased in Co-5 and
maximum height was obtained with highest
level of lime application. In all cowpeavarie-
ties except C-152, maximum number of
branches were obtained with the application of
highest level of lime whilein C-152, first dose
of lime reduced the branching while it was
improved with the highest dose of application.
Differential response of cowpea varieties to
lime application is due to varietal variation in
calcium affinity as suggested by Tisdale et al.
(1990).
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Enhancing the P level to 60 kg increased the
LAl in Co-5 and C-152 and number of leaves
per plant in CO-5. In C-152, there was an in-
crease in number of leaves per plant with each
level of increase in phosphorus. In Karnataka
local, response to P was noted only up to 30
kg P-Os ha™' in case of number of leaves per
plant. Response to applied P was seen only up
to 30 kg in respect of plant height in Co-5 and
Karnataka Local while in C-152, enhancing
the P level from 0 to 30 or 60 kg P,Os ha™' in-
creased the number of branches per plant. All
the cowpea varieties except Karnataka Local
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were found to respond positively to phospho-
rus application, which is in line with the re-
sults obtained by Geethakumari (1981) and
Jainet al. (1986).

The investigation pointed out the superiority
of C-152 and Co-5 as fodder cowpea varieties
in summer rice fallow conditions as they ex-
hibited higher biomass production potential in
rice fallows apart form being more responsive
to applied nutrients. The study also suggested
the possibility of introducing Sesbania ros-
trata as alegume fodder in rice fallows.
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