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HOST VARIETAL SPECIFICITY OF RHIZOBIUM FOR NODULATION
IN GROUNDNUT

Symbiotic N fixation is known to be influenced by the genetic variation of
the macro and micro-symbionts. Several workers have reported the occurrence of
such variation in crops like soybean, chickpea and groundnut (Muthuswamy, 1970;
Balasundaram. 1971; Singh et al. 1976 and Caldwell and Vest, 1979). In the
present investigation a pot culture experiment was conducted in order to study the
response of seven different varieties of groundnut (Arachis hypogaea L) 1o
inoculation with homologous as well as heterologous isolates of rhizobia.

Seven groundnut varieties TMV 11, TMV 12, AK-12-24, Exotic 6, Spanish

peanut and USA 123 and their homologous rhizobium isolates R; to Ry respectively

were used for the study. An isolate of Rhizobium obtained from a variety other

than its homologous host variety was considered as heterologous for the purpose of

this investigation.

The pot culture experiment was conducted under aseptic conditions in pots
of 25 x 30 cm size. These were filled with a potting mixture of sand, garden soil
and cowdung (1:1:2) at the rate of 10 kg per pot and s}erilized by autoclaving at
121°C for 2 hours. The Rhizobium isolate from each variety was used for inocu-
lating surface sterilized seeds of both homologous and heterologous host varieties.
Uninoculated plants belonging to each variety served as the control. P and K
fertilisers were applied uniformly prior to.sowing at the rate of 50 kg PO, and
40 kg K,0 per hectare. The plants were irigated regularly with sterilized tap

water.
t dry weight and percentage nitrogen content

{e number, plan
Data on nodule wth are presented in Tables 1, 2 and 3.

recorded on the 60th day of plant gro

In general, a favourable response for different plant characters studied was
obtained when an i:c,olate othizobium was used for inoculating its own homologous
host vatiety. Thus, the isolates Ry, Rss P R,. R, and R, produced maximum number

' . * host varieties. These were 81.42, 128.03, 89.76, 79.50,

i ir respectiV o
<5>1:"3 n%d::‘e: % t7h-7"resppectively (Table 1). However, a similar response for plant dry
we.ight and p;rcentage N content was obtained only with isolates R, R, and R; and

nd 3). The positive effect of homologous association
E;}Sé::i;:,‘;e gag::sﬁi?zabiu% isolates an.d their host varieties. studied during
the investigation indicate an apparent host varietal specificity. Similar resuits were
reported earlier by other workers (Muthuswamy.1970;. Sheth:1979 and Wynne
et al.,1980). This is further supportec} by the fact that in certain otpe.r cases, the
association of some of these ifolates with their heterologous host varieties fesulted
in significant reduction, in the number of nodules formed. plant dry weight and

percentage nitrogen content (c. f. Table 1, 2, 3). Thus the isolate R, produced a

>

e —



166

Agricultural Research Journal of Kerala

significant reduction in nodule number in all the host varieties other than in
USA-123. The dry weight of plants due to inoculation with R, in spanish peanut
and isolates R, and R; in AK-12-24, was significantly low when compared to their
respective host varieties. ‘The percentage nitrogen content of plants due to
heterologous inoculation was also significantly low with isolate R, in varieties
such as AK-12-24 and Ah-32 and with isolate R, in variety, TMV-11.

(mean of three replications)

Table 1
Nodule number as influenced by rhizobium isolates and groundnut varieties

Rhizobium TMV 12 USA 123 Exotic 6 Spanish TMV 11 AK 12-24  Ah32
isolate peanut

‘R, 81.42 54,40 48.00 60.67 58.50 44,26 54.17
R, 92.67 128.03 99.43 80.33 88.43 53.97 71.33
Rs 85.77 79.56 89.76 69.67 87.40 46.00 64.10
R, 59.70 79.50 59.87 79.50 59.70 30.00 36.86
‘Rg 61.55 65.77 4717 59.07 6155 46.87 54.67
R, 30.00 47.00 37.97 46.20  31.00 53.47 35.10
R, 61.58 68.93 68.93 68.20 2.83 35.40 76.77
Control 2.00 1.00 2.33 2.33 2.33 2.00 1.00

CD (0.05) for comparison of variety x rhizobium interaction 12.51

. (mean of three replcations)

. Table 2
Plant dry weight (g) as influenced by rhizobium isolate and groundnut varisties

" Groundnut variety

Rhizobium _ ~
isolate T™V USA Exotic Spanish TMV 11 AK 12- Ah 32 Mean
12 123 6 peanut 24

R, 749 140 144 103 156 115 127 132
R, 166 205 1.91 160 155 . 114 152 1.81
R, 159 196 799 145 144 115 138 1.66
R, 102 184 143 178 138 098 135 1.58
R, 140 146 152 125 1.30 126 140 1.43
Rs 08 120 094 100 095 7.76 077 0.95
R, .30 1.76 146 145 1.41 1.09 175 1.43

Control 063 042 040 O 055 027 036 042

CD (0.05) for comparison of variety x rthizobium interaction 0,42
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Certain exceptions to the above apparent host-varietal specificity were also
seen during this investigation. The isolate R; produced maximum benefit due to
inoculation in host varieties other than its homologous host variety, TMV 11. It
produced maximum number of nodules in the variety USA 123, higher dry weight
and percentage N content of plants in varieties such as USA 123, Exotic 6 and
Ah-32 (Table 1,2,3). Such variations in symbiotic specificity of Rhizobium isolated
from groundnut is reported earlier (Singh et al.,1976). ltappears thatthe benefits
resulting from legume Rhizobium symbiosis is more of a host determined pheno-

menon (Vance, 1983).

Table 3

Percentage nitrogen content influenced by rhizobium isolates and groundnut -
varieties (mean of three replications)

Groundnut variety

Rhizobium

isolate TMV USA Exotic Spanish TMV11 AK12- Ah 32 Mean
12 123 6 peanut 24

R, 375 370 316 281 305 254 275 299
- R, 326 413 399 344 372 293 3.08 351
R, 314 378 357 290 230 249 295 3.0
R, 300 3.4 300 344 290 255 281 291
Rs 276 344 318 239 308 238 305 289
R, 239 221 236 211 926 272 230 243
R, 305 323 310 340 286 237 302 301
Control 142 1.48 1256 1 48 134 146 154 143

CD (0.05) for comparison of variety x rhizobium interaction 0.39
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