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EFFECT OF GRADED DOSES OF NITROGEN ON THE GROWTH,

YIELD AND NITROGEN UPTAKE OF SOY ABE AN UNDER
RHIZOBIUM INOCULATED AND NON-INOCULATED
CONDITIONS

A pot experiment was conducted in the Division of Argonomy, Agricultu-
ral College, Vellayani in glaced porcelan pots of 20 cm diameter and 39 cm
depth with 10 kg of representative surface red loam soil to evauate the response
of artificial inoculation with the appopriate rhizobial strain and to study the eff-
ect of application of combined nitrogen at varying levels on the performance of
soyabean and its nitrogen uptake. Treatments consisted of 6 levels of nitrogen,
viz. 0, 40, 80, 120, 160 and 200 ppm under inoculated and non-inoculated con-
ditions, and were replicated thrice. Muriate of potash and superphosphate were
gpplied to al pots to supply 200 ppm each of K,O and P,O, respectivdly. The
whole amount of fertilisers were mixed with the soil before filling in. In the ino-
culated set, soaked soyabean seeds (variety K-16) were mixed with the inoculum
just before sowing. One seedling each was retained in each pot. The plants
were harvested at maturity and their height, number of pods per plant, dry weight
of pods and stover, and nitrogen uptake by pods and stover were recorded,

Data on plant height at harvest, number and weight of pods, weight of
stover, total dry weight and nitrogen wuptake are presented in Table 1.
Excepting in plant height there was no significant effect of levels of nitrogen
on any of the plant characters or on nitrogen uptake. Application of
nitrogen even as high as 200 ppm failed to modify any of the plant chara-
cters or bring about any increase in nitrogen uptake as compared to control.
This points to the fact that nitrogen made available to the plants by the
agency of symbiotic nitrogen fixation could take care of the nitrogen needs
of soyabean plant and in this respect, combined nitrogen supply even at the highest
dose tried could be of no additiona advantage. Weber (1966) and Tanner and
Anderson (1964) observed that presence of nitrogen in the nitrate and ammoniacal
forms in the nutrient medium hinders the symbiotic fixation of nitrogen and in
al probability, it is the balancing effect of symbiotic fixation and ionic retardation
of symbiosis that nullified the expression of the effect of applied nitrogen. It
may be noted that though the effect was not significant, the highest mean figures
tin terms of number of pods per plant, stover weight. total dry weight, nitrogen up
ake by pods and stover. and total nitrogen uptake were recorded at 40 ppm of-
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Table 1

Effect of levels of nitrogen and inoculation on plant height at harvest
weight of stover total dry weight and nitrogen uptake

Plant No. of  Weight Waghtof Total dry N uptake (g/plant)

Treatments height pods/ of pods stover/  Weight ~Pods  Sover Tofa™
UL A . L VL= |50 . LA L
Levels of N (ppm) .
0 55,7 87.0 26.3 18 38.1 1.73 0.19 192
40 62.2 1125 26.0 20.1 46.1 174 028 202
80 59.2 72.3 226 129 35.5 146 0.22 1.67
120 65,5 87.3 18,1 16.2 34.2 117 0.22 139
160 67,0 66.8 19.2 14.9 340 125 0.30 1.55
201 69.3 81,8 19.1 14,0 331 1,25 0.29 154
F. test Sig. N.S. N.S. N.S. N.S. NS NS NS
S. Em = 3.0 15.9 3.6 29 4.8 0.25 005 024
. D. 149
Inoculation
Inoculated 62.7 1014 22,7 15,6 382 149 027 176
Non-inoculated 63.6 5.7 211 144 355 137 0.23 160
F test N.S. Sig. N.S. N.S. N.S. N.S. N.S. N.S.
S. Em % 0.7 938 11 05 20 0.08 003 0.1t
C.D. i 284

applied nitrogen. The mean figures noted at higher levels of nitrogen and in con-
trol were lower. This may point to the fact that fertiliser application at the
lowest dose had some beneficial effect on the crop. This level of nitrogen, conld
probably, supply a starter dose which could favourably improve root establishment
without seriou:ly imparing the subsequent symbiotic fixation of nitrogen.

Excepting in the case of number of pods psr plant, inoculation was not
found to have significant effect on any of the plant characters and on nitrogen
uptake, though higher mean values of all the observed plant characters and
nitrogen uptake were noted in the inoculated series. Inoculation was thus of some
advantage probably by the presence of suitable bacterial strains in adequate num-
bers. This initial advantage due to the inoculation was probably offset by the
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multiplication of the native microbial strains and consequent symbiotic nitrogen
fixation. The statistical parity between the inoculated and non-inoculated series points
to either occurrence of effective strains of Rhizobium japonicum in the soil or
to equality in effiiciency of already existing microbial population with introduced
species.

MUc(@alio

O©NI0IMIIM  AUNEIGHSIoY  esi0eoMITe  cNID@GIETD MIEAIdMs  &lalgm 158
- 1  d
921Qea|s0omQe  all®a)’ e  BuwelexoD o 0, 40, 80, 120, 160, 200 5. q

GMma

qem

Daalod eemszm moddal msomle am asrlensmomics, easTons pwins

MG U IR0NIEBSIB HOHMSEOHMO CMOIMTLIBS QI IOMVo &HOMeMe MVIOMIN) VDB

UI@AITUALe ‘DB g, agMmOmd, HOV BSOS aggRes OOMUERROT BISe, GBROHNER
Upat @ mons, enMSEM Ae119als5ee agm’  awieonlmsgled  swelemomlm® 40

B0

FHOONSID AJITMEMITHINY Tmom '.':'.i'ﬁ)f,l'__j-'i

mlels  anm@Gelnd® @rem”. @D EAIIHEIMET,
B3:000 ""r:.h:-_-ju‘"- nQEFRS@oY & mon ouleonismeslod  smlme euo@’inla  milealwmsedsoang”

MLIBMINY A LEIEIENRIMVLEMRIIMOs  dhene 6.

REFERENCES

Tanner, T. W.: and Andetson, |. C. 1964. Externa effect of combined nitrogen on nodulation. Plant
Physiol 39, 1039-1043.

Weber, C. R; 1966. Nodulating and non-nodulating soyabeen iselines. T, Agronomic and chemical
attributes. Agron. J. 58, 43-46

Division of Agronomy, r, VIKRAMAN NAIR
Agricultural Coilege; - TAJUDDTN
Vellayani, )

(M. S. received: 7-6-1973)



