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T he raising o f  planting materials o f  Hevea in root trainers helped in avoiding coiling o f  
root system oHcn seen in plants raised in polybags. Though the initial height and girth o f  
root trainer derived plants were less, within one year o f field planting the growth was 
comparable to that o f  polybag derived plants. The cost o f  planting material could be 
reduccd considerably by adopting root trainer technique.

IN T R O D U C T IO N  transport to the planting site and to carry out
Advanced planting materials oi Hevea the planting. A root trainer planting technique

a re  tra d it io n a lly  ra ise d  in p o ly b ag s , was attempted with the aim o f  standardizing
Com pared to stump planting polybag plants alternative technique to overcom e the
arc helpful in shortening the im m aturity drawbacks o f  polybag plants.
period by about one year. Facility for the M A TER IA LS AND M ETH O D S
selec tion  o f  v igorous p lan ts o f  uniform  . .
growth and less casualty on field planting * trainers used in the present
are the other advantages o f  using polybag study vi^ere made o f  polypropylene and had 
plants. However, polybag planting materials inner d iam eter o f  7.5 cm  at the top
have some disadvantages as well. Coiling o f and ending in a drainage hole at the
taproot and spiralled growth o f  lateral roots bottom. Total length o f  the container was 30
are the most important drawbacks o f  polybag cm with a holding capacity (volume) o f  800
plants. Coiled and spiralled growth o f roots con tainer w as
result in root strangling and distortion and provided with eight vertical ridges, which
leads to slow growth, poor drought tolerance the hole at the bottom. The potting
and lack  o f  w ind fastness. The options medium used was prepared by mixing sieved
available while planting in the field are total coir pith and powdered charcoal in the ratio
rejection o f  plants w ith coiled taproot, or 9-1- Powdered rock phosphate, was also
removal o f  the coiled roots before planting, added and thoroughly mixed with the potting
Both these suggestions are not feasible as the medium. The containers were tightly filled
form er reduces the availability o f planting with the m ixture leaving sufficient space
m ate ria l w h ile  the  la tte r  leads to po o r (ab o u t 3 cm ) a t the  to p  fo r w a te rin g ,
developm ent o f root system. Polybags o f  size 55 X 25 cm filled w ith

Polybag planting technique is labour topsoil were also included as control. The
intensive. The heavy polybags are often technique used has been described earlier
in co n v en ien t to hand le  in the nursery , (Soman and Saraswathyamma, 1999).



Green budded stiimps o f  clone R R II105 space available in root trainers and polybags
were planted in root trainers and polybags may be the reasons for these differenees in
and arranged in trenehes in random ized the height and diameter. However, the plants
b lo ck s  w ith  five  rep lica tio n s. T he ro o t raised in root trainers were m ore sturdy than
trainers were drenched with a 2% solution polybag plants as indicated by the height/
o fN P K M g (10:10:4:1.5) on every alternate diam eter ratio, which helps in prom oting
day. A fter the developm ent o f  two whorls o f  early and vigorous growth on field planting,
leaves (at 4-5 months) the root trainer plants The number o f  lateral roots were also noticed
w ere lifted from  the trench and the roots to be significantly higher for plants raised in
grown out o f  the container were carefully root trainers.
p ru n e d  w ith  a k n ife . T h en  th ey  w ere  A defective growth o f  the shoot o f  an 
tran sfe rred  to carriers m ade o f  bam boo advanced planting material can be corrected
splints and kept suspended in the air for a at any stage in the nursery and even after field
m inim um  period o f  8 weeks for hardening, p la n tin g , b u t an im p ro p e r  s tru c tu ra l
Cultural operations for polybag plants were development o f  the root system can never
done as per standard procedure. The root be corrected at a later stage. In polybags the
trainer and polybag plants were transplanted taproot was noticed to reach bottom o f  the
to the field at 2-3 whorls stage in adjacent 'bag in 6 to 7 weeks after planting the budded
blocks o f  300 plants each during June 2001.. stumps and it started coiling thereafter. This
Height and diam eter (at the bud union) o f  coiling was noticed to remain as such even
p la n ts  w ere  re c o rd e d  ju s t  b e fo re  several years after field planting. The coiled
tran sp lan tin g . O bservations on grow th  taproot never attains its normal growth but
param eters w ere again recorded one year leads to ro o t s tran g lin g  and  d is to rtio n
after field planting. subsequently. The structure and shape o f  the

root trainer container were so designed as to 
RESULTS AND DISCUSSION ensure proper growth and orientation of the

O b se rv a tio n s  on  d if fe re n t g ro w th  root system avoiding coiling o f  taproot,
param eters o f  plants raised in root trainers The poor developm ent o f  lateral roots
and  p o ly b a g s  re c o rd e d  at the  tim e o f  in polybags may affect the binding o f  the soil
tran sp lan tin g  to the  fie ld  (7 m onths o f  core. Severe root damage and casualty on
grow th) arc presented in Table 1. Plants planting in the field are often noticed in such
raised in root trainers showed lower values plants. The poorly aerated topsoil used for
for height and diameter. The wide difference filling the polybags may not favour the
in the quantity o f  potting medium and the proper development o f  lateral roots. In root

trainers the topsoil was substituted w ith coir 
Table 1. Growth of advanced planting materials pow dered charcoal allow ing

------------  '  ItoonrL ncrpla 'nr P^iP b a ^ n l  aeration and hence there w as a significant
Mean heighi (cm) 66.75 ±5.21 78.10 ±6.02 in the num ber o f  la te ra l roo ts
Mean diameter developed. A w ell-developed lateral root
at bud union (mm) 9.87 ± 0.84 10.42 ± 0.71 system  is very  im portant because survival
No. of lateral roots rate and subsequent grow th o f  a transplanted
(mean) 18.09 ±  2.09 5.61 ± 1.46 young plant are directly  correlated  w ith  the
Sturdiness quotient grow th and developm ent o f  lateral foots. The
(lieight/diameter ratio) 67.02________ lateral root developm ent in root trainers was



Root trainer Polybag plant
Mean height (cm) 
Mean girth* (cm)

« t_:~L.

259.5 ± 9 .7  

6.43 ±  0.84

244.8 ±11 .26  

6.11 ± 1.12

fu rth er  im p r o v e d  b y  th e  h a rd en in g  p r o c e ss . Tabic 2. G row th param eters recorded one year
When the plants are suspended in air the roots _________________________after field planting
resumed growth in a few days and undergoes 
‘air pruning’ (cessation o f  growth) near the 
hole at the bottom. The temporary stress due 
to the air pruning o f  the taproot induced 
emergence o f  a large num ber o f  lateral roots 
into the well-aerated potting medium. The the present study all the 300 transplants
v e rtica l ridges in the co n ta in er help  in established successfully in the field,
directing these roots downwards and thus The growth parameters o f  root trainer
p rev en ts  its c ircu la r grow th  w ith in  the and polybag plants recorded one year after
container. transplanting to the field are presented in

O u t o f  the  300 p o ly b a g  p la n ts  Table 2. The initial lower values o f  height
transplanted, coiling o f  tap root was observed and diameter o f  root trainer plants were made
in 287 p lan ts and the tap root w as seen up in a few months in the field and they
outgrowing the polybag in the remaining 13 showed an edge in growth rate over polybag
cases. The average num ber o f  lateral roots plants within one year after transplanting,
was 5.61 per plant. M ost o f  the lateral roots There are several reports indicating better
w ere found to grow circularly w ithin the survival and growth rate o f  plants grown in
polybag. A total o f  14 plants dried in tlie field, root trainer than in polybag plants for other
o f  w hich II  occurred due to the damage plants (Khedkar and Subramanian, 1997).
cau sed  to th e  so il co re  a t the  tim e o f  Due to the well-developed root system root
extraction o f  the polybag from the trench, trainer derived plants were also reported to
transportation and planting. The roots, which survive prolonged drought better than
had penetrated the polybag, were lost at the. ‘ polybag plants.
time o f  extraction o f  plants from tlie trench. Cost o f  a nursery plant is mainly decided
T his shock due to the sudden loss o f  a by the labour charges and the expenditure
considerable portion o f  the root system was incurred towards the initial planting material,
identified as the reason for the rem aining c o n ta in e r, p o ttin g  m ed iu m , fe r til iz e r ,
three casualties observed in the field. insecticides and fungicides. A root trainer

Root system o f  a hardened root trainer required approximately 360 g o f  coir pith as
p lan t w as found to co nsist o f  a sing le , against 10 to l2  kg o f  topsoil required for
branched taproot and an average o f  18.09 filling the polybag. The cost o f  the potting
lateral roots, properly oriented w ithin the medium was less for root trainers and the
container. Coiling o f  taproot was observed labour required for filling and stacking also
in none of the 300 plants. The root plug, could be reduced significantly, In the root
form ed on touch ing  the rig id  container, tra iners the use o f  w ater, fe rtilize r and
resum ed  g row th  w ith in  36 hours a fte r p e s tic id e s  are  m o re  e f f ic ie n t th an  in
transplanting to the soil. This quick growth polybags. As root trainers can be reused for
o f  the root system is very important because several years the investment towards the cost
the ability o f  the root system to promptly o f  the container is low. The plants raised in
regenerate new roots (root growth potential) root trainer are thus economical also. W ilson
is directly related to the initial establishment (1986) has estimated that advanced planting
and subsequent growth o f  a young plant. In m aterials o f  teak could be raised in root



Table 3. Cost o f transportation, distribution and Held planting (for 1000 plants).

Item
Labour (man days) Cost (Rs)

Polybag Root trainer Polybag Root trainer
Extraction o f  plants from trench, 
transport to vchicle and stacking 8 2 636.80 159.20
Unloading, distribution and field planting 24 8 1910.40 636.80
Charges for vehicle - ■ - 952.00 200.00
Total 32 10 3499.20 966.00
Cost per plant - - 3.50 1.00

tra in e rs  at s ix -tim es ch eap er rates than 
polybag plavits.

T he  low  co st o f  tra n sp o r ta tio n , 
distribution and out planting are the most 
attractive aspects o f  root trainer planting 
technique. Due to the coinpact size and light 
w e ig h t u p to  75%  o f  th e  c o s t o f  
transpo rta tion  and d istribu tion  could be 
saved by using root trainers com pared to 
polybags. For field planting a hole can be 
m ade in the re filled  p it by p ressing  the 
empty root trainer container itself. The root 
p lu g  s e p a ra te d  from  th e  c o n ta in e r  is 
inserted into this hole and the soil from the 
sides are pressed towards the root plug. The 
entire process o f  field planting is so simple 
and easy that a w orker can easily plant up to 
three times the num ber o f  plants compared 
to polybag planting. A rough estimate o f  the 
cost required for transportation, distribution 
and field planting o f  1000 nos. each o f  root 
trainer and polybag plants are furnished in 
Table-3. The overall savings in the cost o f

production o f  advanced planting materials, 
transportation and planting arc o f  special 
s ig n if ic a n c e  in re d u c in g  th e  c o s t o f  
production.

Due to various limitations o f  polybag 
plants the root trainer nursery technique is 
being  w idely  used fo r o th e r  p lan ts  in 
developed countries. However, the container, 

'potting medium and cultural operations are 
different for each species. Because o f  the 
clonal propagation and various other aspects 
specific to the crop, root trainer planting 
technique had to be standardized for Hevea. 
In the present study size and shape o f  the 
co n ta in e r, p o ttin g  m ed iu m , c u ltu ra l 
operations, method o f  transplanting etc. were 
standardized taking into consideration the 
situations p revailing  in India. H ow ever, 
further refinement o f culmral operations based 
on practical experience and m odifications 
based on the local situations are required to 
derive the maximum advantages out o f this 
modem planting teclinique.
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