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Influence of Phosphorus, Molybdenum and Rhizobial Sced *
Tnoculationion Growth and Grain Yield of Redgram

P, SUBBIANT and S, RaMIaH2

Fiald ‘expariments with 0, 25 and 50 kg, Py Oq/ha with and without rhizohisl
.Sted inoculation and sted and soil appltcnlmn of sodium molybdate were tried on
the yield and .yield attibutes’ ufradnmm, The 1esults revagled that P fertilization signi-
ﬂt‘.nml'fim:mﬂ-“d tha plant halqht number of primary ‘branches. dry m&t[ﬂf production,

pﬂd number,

culation end motybdenum nutrition did not show

above charactars,

The lack of response -:;-fﬁ tropical
grain legumes to fertilizers may be
mainly due to deficiency” of trace
“elements and poor nodulation for want
of \ appropriate  strain of rhizobium
(Hallsworth, 1972), Among the pulse
crops, redgram (Cojanus Cajan. L) occu-
pies 8 major area with high yields in
India. Among the sevliar_ai environ-
mental factors affecting ~ N fixation,
the usefulness of P for legume is very

critical.  Application of P to pulese
with rhizobial inoculation improves
yield . and quality of grains  with

atmospheric N fixation resulting in
restoration of soil  fertility ;{Kalvan
et al., 1976). It is also observed that
application :of molybdenum - along
with P and rhizobial inoculation can
improve the nutrient- pattern of pulses,
So an  investigation was undertaken to
study the influence of different P

pod weight pet plant and grain yield of redgram. thzo‘mnl seed ino-

any significant jncresse an the

levels with rhizobial seed inoculation
and seed and soil application of sodium
malybdate on .grain yield of redgram,

MATERIAL AND METHODS

Field experiments on phosphorus
and molybdenum nutrition with rhizo-
bial seed inoculation in redgram were
conducted at 'F* and ‘C' blocks of
wetlands of Tamil Nadu Agricultural
University Farm, Coimbatore in summer

and - kharif 1878 respectively. The
Characteristics of the experimental
fields are presented in Table |. Red-

gram Co. 3 a high yielding, medium
in duration (135 days) was chosen
for the study. Three levels of P viz.,
0 (P0), 25 (P1) and 50 (P?) kg P,
Os/ha were- tried en main plot treat-
ments. The sub-plots inclueded five
treatments . viz., (i) soaking the seeds
in water for 30 minutes (S1), (ii) dry
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seed treatment of 1 percent sodium
molybdate (S2), (iii) seed treatment
with 1 percent sodium melybda'e
solution (S3), (iv). soil application of
05 kg (S4) and (v) 1.0 kg -sodium
molybdate/ha (S5). The experiments
were laid out in split plot design
and the treatments were replicated

thrice.

For inoculating the seeds with
rhiozbium,  bacterial . culture was
thoroughly  mixed with seeds and
dried during the previous evening.
Oh the succeeding day seeds were
reated with sodium molybdate as per
the schedule. Seeds were sown in
lines drawn 60 cm apart adopting a
sapcing of 30cm between' plants.
The plants were thinned on 15th day
after sowing retaining one healthy
plant per hill.  Cultural  practices
commonly followed in the University
farm were adopted. Adequate profy-
lactic p ant protection measures were
taken, Redgram’ pods were harvested
from the net area of gach plot sepa-
rately after removing the border rows
and dried
were removed by threshing and the
yield was recorded for each plot at
12 per cent moisture content.’ The data
collected were subjected to statistical
scrutiny and the inference drawn are
di_acuséed in this paoer.

RESULTS AND DISCUSSION

i) Plant height: Phosphorus appli-
cation in general had a favourable

influence  on plant height in all the.

in the sun, The grains-
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growth ~stages in. both - summer and
kharif seasons (Table 1l). Since the
soil available P status was medium
in the experimental site, redgram
responded to P application by putting
forth better growih, " Increasa -in plant
height due to P application was’also
reported by Kurup and ,Kaliappan
(1989) in redgram.

ii) Mumber of primary branches !
Phosphorus  fertilization  significantly
increased the. number of primary
branches per plant over no P in beth
the seasons. (Table Ii1), Phosphorus
application which fesulted in incréased
N .uptake might be the probable
reason for better growth ‘and  ulti-
mately the increase in number of
primary branches per plant, Sewa
Ram and Gajendra Giri [15?3]' also
ohserved the same in redgram. Bothi
seed inocultion of rhizobium and
sodium molybdate application had not
attained the level of significance in
increasing the number of primary
branches.

iii) Dry matter production : Phos-
phorus ' nutrition had a significant
influence in increasing the dry matter

of redgram from 75th .day onwards
‘till harvest in both the season (Table

IV). ‘The increased values for growth
components as plant height and number
of primary branches due to P-appli-
oation might _h'a*gra resulted in in-
creased DMP. Soundarajan (1978)
also observed increase ‘in DMP in
redgram  for applied P - in- medium
P soils. |
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iv) Pod number and pod weight
per plant : Number of pods .per piant
and pod weight were found to be
significantly increased by P applica-
tion in both the seasons (Table IV).
Among the levels of P tested viz,,
25 and. 50 kg P, Os/ha, there was no
much difference. The highsr pod
number for increased P dose indicates
that pod development in redgram
depends to a greater extent on P
availability. Increase in pod number
per plant in redgram was also observed
by Manjhi ez al (1973). Seed trestment
with rhizobial inoculation and seed
and soil apnlication of sodium molyb-
date. gave no appreciable differences
among these treatments,

v} Grain Yield: Phosphorus fertili-
zation significantly increased the grain
yield of redgram in both th2 zezsons
(Teble V). However, the difference in
vield between 25 and 50 kg P, Os/ha
was not significant. This shows that
an epplication of 25kg P, Og/ha
would be sufficient for redgram in
soils of mecdium P status. Betler
growth, DMP, and increased vslues
for vield components would have
increased the grain yield. Favourabie
response to P application in increasing
the grain yield of redgram was also
reported by Veerssamy etel. (1876).

Rhizobial seed inoculation has
only numercial incresse in grain yield
over no inoculation in both the sea-
sons, but this was not significant.
Ramiah (1978) also reported inconsis-
tent increase in grain yields of red-
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gram due to rhizobial seed inocula-
tion owing to several reasons under
field conditions,

Even though the soil application
of 0.5 and 1.0 kg sodium molybdate/
ha had given only a marginal yield
increase over other treaiments, the
differances were not significant. The
soil status of available Mo (0 047)
ppm) was found to be sufficient for
redgram. Dolal and Quilt (1977) alse
obcerved that applied Mo (0.25 kg/
ha) had no effect on redgram grain
yield.,
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TABLE | Chemical Properties of the Soil of the Expsrimental Fislds

Properties

Summer ‘T8

Kliarnif "78

Available N (kgfha)

Awvaiiable Pa O {Hgfﬁu}

270 (low)

18.4 {medium)

297 (medium)

20,0 (medium)

Available Kg O/ (kg/ha) 520 (high) E47 (high)
Available Mo {ppm) 0.087 0.047
pH JI_"! : 2 Soll-water-suspension) 7.6 T4

26



Januaty, 1982)

TABLE |1 * Effect

PHOSPHORUS, MOLYBDENUM AND RHIZOBIAL ON REDGRAM

of Phosphorus, Moelybdenum and Rhizobiel Seed Inoculation on Plant Haight

(Mean values — cm}

Summer ‘78

136

140,59
145.4
1491

1.7

5.3

44,1
146,1
14

M. s,

1444
146.2
144,7
145 3
1+I-5J.ZI

1.6

Kharif '78
Treaiments Days alier sowing Days atter sowing
45 76 108 135 a6 78 106 135
PO 65.2 106,4 .1344  136.0 71.8 112.0  140,2
) 68.2 188,2 136.7 142.1 72.3 1171 145,0
P2 66,1 11,8 1420 1442 74.6 1162 1474
5. E. 0.8 1.2 1.7 2.0 0.9 1.0 1.2
C.D. (P=0.086) N.S. 3.7 5.4 6:2 2.8 3.2 3,7
E-_F-_H__—ﬁs.s 107.6 . 136.9 _;:a‘_g-.a 72,0 1145 1426
11 66.7 109.3 1386 - 1417 73.4 1157 1457
S.E. 0.7 1.0 1.4 1.6 0.7 0.8 1.0
-ﬁ. D.{P = 0,05) N. B N.S. N. S, M. 5. M. S, M. 5. M. S
51 B6.6 1091 1236.1 140,5 71.8 113.6 1437
52 65.6 1083 1384  -141.0 72,8 1165  144.2
53 671  108.0 1376  140.2 735 11653 1431
54 66,7 108.1 138.9 140.7 72.2 114.9 144,85
55 £6.5  108,0 1376 1418 74,1 15,4 145.4
5, E. 0.8 1.1 1.5 0.7 0.8 1.0 15
C.D, (P=005) N.§ N. 5. N.S, N.S N, s M. S M. S,
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TABLE 11l Effect of Phosphorus, Molybdenum and Rhizobial Seed Inoculation on Mumber'ot primary
Branches pot plant

Summer ‘78 ’ Kl.mrif“".-'ﬁ )

Daya atter sowing Days afier sowirig

Traatments - - .

| 45 76 105 135 as 76 108 35
PO 487 1483 17.07 20,16 485 1581 18,65 "ig.ia
Pl 491 1540 17.67 2141 518 1678 1990 .23.08
P2 508 16,06 18,42 2208 650 17.41 2045 2367
S.E 0,24 .31 0.29 0.37 0,34 0.39 0.41 - 0.50
C.D. (F = 0,05 N.S. 088 081 117 NS 126 129 158
10 4,80 15,00 17,46 20,26 5.04 - -15.32 'FE.?_Z 223
i 502 1573 17.98 21,34 530 17,02 2012 2335
S, E. 020 025 0,24 030 0.28 - 032 034 - 0.41
C. D, (P = 0,08) N.§&, WN,S. NS NS, NS NS NS NS
51 495 14,93 1732 2114 508 1628 (880 2212
52 484 1629 1175 20,82 493 1662 (985 23.06
53 €78 1538 1744 2108 501 1645 19.40° 22,88
54 5,15 1544 1821 21,31 " B38 1702 0oz 2210
55 5.08 15.78 17.88 21.66 5,47 16,84 '0.38 23.30
5. E, 0.8 @37 035 041 028 034 039 046
C. D, (P = 0.03) N.5. M.S. M.S. . N.S. NS, N.S.  N.S. NS

N, S, ! Mot significant, -
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TAELE_ 1Y Eflect @ Fhiesphotus, Molybdeum and Rhizobial Seed Inoculztion en Dry matier Production
{Mean values — Kg/ha)

Summer 78 . Kharif 78

Treatmenis Biays alwer sowing Bays ofier sowing

4b 75 105_"_ 135 a5 b 105 136
PO 319 1826 4462 €00 445 1648 4109 5655
P1 334 1887 4617 6328 462 1814 50ag 6761
p2 354 1928 4670 6466 493 2039 5208 7109
5. E, 14 28 43_ g2 16 &3 45 64
C. D, (P = 0.05) M. 8. 87 136 183 N.S 102 143 200
10 330 1857 2585 G275 454 1802 4748 6379
" 342 1903 4610 6347 483 1865 4923 6638
5. E. 12 23 35 42 13 27 37 52
C.D. (P = 0,08) M.S. N,5. N.S. N.S. NS NS 117 163
51 330 1869 4557  £256 452 1794 4789 6443
52 336 1878 4543 © 529 470 1819 4819 6509
53 329 1854 4582 6315 461 1834 4836 6490
54 360 1918 4602 6327 472 1854 4877 6540
S5 333 1881 4630 6350 &80 1868 4860 6567
S.E 1 25 39 24 13 29 39 54
€. 0. (P = 0.05) N.S. N.S. M.S. NS N.S. M5 NS MS

M. S.: Mot significant

I3
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TABLE V Effect of Phosphorus, Molybdenum and rthizobial seed: inoculation on pod number per
plant and ped weight per plant

Pod number por plant Pod weight por plant
Treatment -

Summer '78 Kharil’78 Summer 78 Kharit” 78
PO 177 193 38.4 44.5
P 232 253 45.9 52.4 |
P2 240 263 47.8 54,8
S.E, 4.0 2.9 2.8 .1
C.D. (P = 0.05) 12.6 8.2 8.8 9.8
10 233 233 43,1 49.%
5 218 240 . 45,0 521
S.E. 3.3 24 2.3 2.5
C. D. (P = 0,05) N, S. N. S. N. S, N, S.
1 207 228 42.8 49.1 -
s2 217 238 43.4 49,8
s3 213 233 44,2 50.8
s4 220 263 44.6 51.6
S5 224 240 45.1 51.7
S.E 12.2 10,6 1.6 1.8
C.D, (P =0,ud) N, 8. N, S, N. S, N. S,

N.'S. : Not significant
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TABLE VI Effect of Phosphorus. Molybdenum and Rhizobial Seed Inoculation on Grain vield of
Redgram (Mean Values — Kg/ha)

Summar 1978

_

Treatments 81 ) 52 L3 G4 55 [0 & Mean
PO 1033 1030 1049 1060 1053  '1016 1075 1045
P1 1289 1311 1228 1321 1315 1271 1342 1307
P2 1332 1334 1326 1351 1354 1324 1355 1339
10 1203 1212 1206 1226 1220 — 1213
" 1234 1238 1242 1261 1260 Pi . 1247
Mean 1218 1225 1224 244 1240 . Vi

S.E,  C.D.(P=0,08)

p 25,28 79,64
| 20,54 M, 5,
Patl 35.75 M. S,
s 24,79 N, S.
Satp 43,26 . 5.
Pacs 46.22 . S.
Satl 35,32 - M, 5.
latS 37.74 N. 5,

M. 5. 8 ﬁu: significant
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TABLE VIl Etfcct of Fhosphorus,  Molybdenum and Rhizobial Seed inoculation on Grain Yield:of
Redgram (iViean Values — Kgfha)

Kharif 1978

Trestments 51 s2 53 s4 S5 0 1 Mean
PO 110 1118 1120 1139 1933 1084 1153 1424
P1 1385 1376 1374 1401 1324 1363 1409 1386
P2 1393 1350 1405 1436 1430 1387 1437 1412
10 1274 1272 1271 1289 1292 ... .. 1282
" 1322 1317 1328 1352 1345 ... - ... 1333
Mean 1208 1235 1300 - 1325 1319 ... ... ey

S.E.  C.D. (P = 0.05)

P 27.06 85.26

1 22,10 N, S,
Patl 38.27 N; S.
5 36.65 N. S,
SatP 62.48 N. S.
Pats £2.90 N. S.
S ut 51.83 N. S,
Lats 51,36, N. 8.

N, S, : Not Significi
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