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IN T R O D U C T IO N

Cover crop>s are established and maintained in rubber plantations for the purpose of conserving the soil and 
improving and maintaining the soil structure and fertility. Leguminous ground covers fix a sustained quantity 
of atm ospheric r\itrogen and thus reducing the use of nitrogenous fertilizer. In legumes, seed inoculation 
w ith  nodu la ting  bacteria is w idely practiced for effective and early  nodulation  and  m axim um  nitrogen 
fixation. The success of seed applied strains of nodulating bacteria to form nodules depends on their ability 
to colonise the soil and rhizosphere and then to form nodules in competition w ith indigenous strains.

Mucuna bracteata is a fast g row ing  legum e fo u n d  in the no rth  eastern  regions of India. It is d rough t 
re s is tan t an d  shade  to leran t w ith  h igh n itro g en  fixing capacity  (K othandaram an , et al., 1989) and  is 
in troduced  as a cover crop in the rubber p lan ta tions of Kerala. W hen Mucuna seeds w ere inoculated 
w ith  an effective isolate of Bradyrhizobium from  Kerala prior to sow ing, increase plant grow th, subsequent 
b iom ass a d d itio n , red u c tio n  in the w eed  p o p u la tio n  and  increased  soil m icrobial p o p u la tio n  w ere 
observed (M athew  et al, 2003).

The objectives of the present study  were to understand  the nodule occupancy of tw o isolates of nodulating 
bacteria of M. bracteata isolated from soils of N orth  East India and a Kerala isolate and  to determ ine their 
com petitive ability  to occupy the nodules u sing  in trinsic an tib io tic  resistan t m arkers

MATERIALS A N D  M ETH O D S

Three isolates of nodule form ing bacteria of Mucuna, viz., NE-2 (Agarthala, Tripura isolate), NE-4 (Tura, 
M eghalaya isolate) and  RRII-M (Kottayam, Kerala isolate) from culture  collections of R ubber Research 
In stitu te  of Ind ia  w ere used  for the  study. T hese isolates w ere screened for the ir in trinsic  antibiotic 
resistance  m arkers u sing  five antibiotics, viz., am picillin , tetracycHnp, rh inram nhenico!. g en t3Tnyf'’ri 
and  strep tom ycin  at concentrations ranging  from  lOppm  to 175ppm  by incorporating  to yeast extract 
m ann ito l ag ar m ed ium  and  inoculating  w ith  the  cultures. G row th  of the isolates after th ree  days of 
incubation  w as observed  and  the h ighest concentration  of each an tib io tic  at w hich g row th  occurred 
w ere  recorded as the resistant level of that antibiotic.

Occupancy in the nodules of Mucuna p lants by these isolates and their com petitive ability w ere studied 
based  on lAR m arkers. Their effect on p lan t g row th  w as also recorded  w hen the three isolates were 
inoculated singly and  in combination. G erm inated seedlings of M. bracteata were transplanted to polythene 
bags w ith garden soil and  three ml of each bacterial culture (cfu 10®/ml) w ere applied to the soil pit at the 
tim e of planting. For the combined inoculation one ml each of the three cultures were mixed and applied. 
Ten p lan ts w ere m aintained for each treatm ent. Control plants w ith  no bacterial inoculation w ere also 
maintained. After three m onths plants were uprooted and recorded various growth parameters. N odules of



plants from  each treatm ent w ere surface sterilized w ith  m ercuric chloride (0.2%), crushed, d ilu ted  and  
plated in YEMA media w ith antibiotics at tfie selected resistant level for each isolate. Control plates w ithout 
antibiotics were also maintained for each isolate for enum erating total nodule bacteria and percent occupancy 
of tfw inoculated bacteria were calculated. Nodules of combined inoculated plants w ere plated for checking 
nodule occupancy of the three isolates by using the lAR m arkers in separate plates.

r e s u l t s  a n d  d i s c u s s i o n

The iso la tes  w ere  g en era lly  less re s is ta n t to  s trep to m y c in  an d  g en tam y c in  an d  m ore re s is ta n t to  
chloramphenicol and  rifampicin. Occurrence o( m ultiple d ru g  resistance w ith  different levels of resistance 
to various an tib io tics by  Rhizobium w as also rep o rted  by G u p ta  et al. (1983). T he resistance level of 
antibiotics selected for each isolate as m arkers w ere Strep^^ R i f , f o r  RRII M, G en^ ^^150 ^
Teti25 Rifiso for NE 4.

The resu lts  o f the  sing le  an d  m ixed inocu la tion  of th e  th ree  bacteria l iso la tes  a re  g iven  in  tab le  1. 
Inoculation of the  Mucuna p lan ts  vrith the tw o no rth  east isolates show ed better shoot and  root g row th 
and  nodu la tion  th an  the  p lan ts  inoculated  w ith  the  K erala isolate. The com bined inoculation  d id  no t 
show  any  add itional effect than  their single inoculation.

Table 1> Effect o( inoculation of M. bracteata with different nodulatog bacteria.
Lnoculatkxv Shoot length

(cm)
Shoot wt

(g)
Root length

(on)
Rootwt

(s)
Root volume 

(rnl)
No. of 

nodules
Wt.of

noduks
RRHM 257.00 5.640 29.20 0.674 14.00 12.60 0.260
NE2(Agaraiala) 250.00 7.440 29.33 0.800 16.65 13.33 0.336
NE 4 (Tura) 327.25 7.022 24.00 0.765 13.75 14.50 0.415
NE2+NE4+RRIIM 224.60 5.156 33.20 0.624 14.00 10.20 0.228
Omtrol 214.00 5.000 25.20 0.606 13.00 10.00 0.206
CD (P-0.05) 27.25 1.62 4.12 0.132 1.18 3.36 0.154

The oorupancy in  the nodules w hen  the isolate w ere inoculated separately w ere 86, 82 and  %  per cent, 
respectively for RRII M, NE 2 and  NE 4. The p lan ts w ere also got infected by indigenous bacteria. W hen 
mixed inoculum  w as used, one of the strains w as dom inated  and  no  definite trend  of their com petitive 
efficiency w as noticed. O u t of the ten  plants, three w ere infected v« th  the  isolate RRH M, four plants each 
witi\ the isolates NE 2 and  NE 4. O nly one p lan t show ed m ixed infection w ith  the isolates RRII M and  NE
4. Studies conducted  by  N guyen  et al (2010) also show ed th a t in  soybean cu ltivar Sachiyataka, p lural 
stra ins b e lo n g in g  to d is tin c t g ro u p s  w ere  o b ta in ed  freq u en tly  from  sing le  n o d u les, ind ica tin g  th a t 
m ultip le occupancy w as estab lished  a t h ig h  frequency  an d  no fixed com bination of the g roups w as 
found in the com positions of m ultip le occupancy.
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