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Abstract

The containerized seedling production technology is dependent upon suitable growing media for rais-
ing quality seedlings in nurseries. The investigation was carried out to assess the suitable growing media and
container type for the production of quality nursery stock of Cryptomeria japonica. The growth, biomass
and plant percent of eight months old seedlings was studied using different potting media and container
type. The best response in terms of seedling quality parameters was observed in potting medium of soil :
sand : compost in the ratio 2 : 1 : 1 which was closely followed by potting mixture of soil : dalweed :
compost in the ratio 1 : 1 : 1 : 1. Root trainer 300 cc resulted into better growth of seedlings in terms of
shoot root ratio, biomass and plant percent. However, maximum seedling height and collar diameter was

recorded in polybag of size 12.7 cm X 22.9 cm.
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The perspective planning in the forestry sec-
tor has laid down that by the end of year 2000 AD,
one third of the land in our country should be under
forest cover, but unfortunately the same has not been
achieved so far. The demands for timber, fuel wood
and fodder are on an increase and we are unable to
meet the demands of the growing population. Some
of the reasons for not achieving the desired results
are increased biotic interference, lack of proper man-
agement and silvicultural practices for a number of
economically important species. Cryptomeria is a ge-
nus of conifer in the cypress family Cupressaceae
formerly belonging to the family Taxodiaceae. It in-
cludes only one species, Cryptomeria japonica.
The tree is endemic to Japan, where it is known a
sugi. Itis alarge ever green tree with attractive foli-
age, and introduced into india in 1844. In its native
habitat it attains a height of about 45.7 m and a girth
of 6—7.6 m. Itis widely cultivated in Japan for timber
and afforestation purposes. Cryptomeria japonica
grows in western Himalayas, Shimla, Darjeeling,
Assam, Nilgiris and generally in hill stations. It does
not thrive so well in western Himalayas and Shimla as
it does in regions farther east. In Darjeeling hills,
where it has become naturalized, it grows luxurian-tly
between 213—1219 m on moist soil (1). The tree is
extensively used in forestry plantation in Japan and
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China and widely cultivated as an ornamental tree in
other temperate areas including Jammu and Kash-
mir. The wood is scented, reddish pink in color, light
weight but strong, water proof and resistant to de-
cay. Itis used in all types of construction and interior
paneling. The tree is firmly wind tolerant and can be
used in shelter belt planting.

Propagation of tree species through seeds is the
most economical and practical but the problem in co-
nifer seeds is that they have an inherent problem of
slow and poor germination both in field and labora-
tory conditions (2). Presently the seedlings are raised
in perforated polythene bags because of their low
cost, simple working and convenient handling. On
the other hand, root trainer can deal with the prob-
lems of root coiling and root distortion (3) as inherient
by polybag system. The plants raised in root trainers
are capable of surviving in the prolonged drought
periods after planting because the root system devel-
opment is complete in nursery itself. Apart from this,
it has several other advantages like easy handling
and transportation, less space requirement, repeat
usability, require less potting media which ultimately
saves cost and labor and makes the nursery manage-
ment economical. The primary requirement of grow-
ing seedlings in root trainers/containers is appropri-
ate potting medium. A good potting mixture is char-
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Table 1. Mean values of morphological parameters of Cry-
ptomeria japonica seedlings raised in different potting mix-
tures. * Non-significant.

Table 2. Effect of container type on the seedling growth
of Cryptomeria japonica.

Total
Collar Total Collar fresh
Plant diame-  Shoot  fresh Plant Conta- Plant  diame-  Shoot  bio- Plant
Potting  height ter root biomass per- iner height ter root mass per-
media (cm) (mm) ratio (2) cent type (cm) (mm) ratio (2) cent
M, 13.60 2.30 2.22 3.00 66.00 C, 18.00 2.50 3.00 3.80 72.00
M, 15.80 2.40 2.40 3.20 68.00 C, 19.60 2.62 4.28 4.28 80.00
M, 16.30 2.50 2.74 3.42 70.00 C, 20.80 2.72 4.00 4.00 78.00
M, 16.20 2.45 3.10 3.38 68.00 CD
M, 20.60 2.60 3.60 4.22 82.00 0.05 0.90 0.12 0.20 0.20 1.40
M, 17.50 2.55 3.20 3.70 72.00
M, 19.50 2.60 3.48 4.00 78.00
CD 0.05 1.20 NS* 0.20 0.60 1.60

acterized with light weight, friability, good nutrient
and water holding capacity, good porosity (4). In the
present investigation, an attempt was made to assess
the suitable potting media and container type for rais-
ing quality seedlings of Cryptomeria japonica.

Methods

The seeds of Cryptomeria japonica were col-
lected in November 2006. The experiment was con-
ducted at nursery of Faculty of Forestry Shalimar at
an elevation of 1,584 m a.s.l. For the experiment seven
different potting media and three different container
types were used. The treatments are as follows.

Potting Media : M —Forest soil, M,—Soil :
sand: FYMintheratio 1: 1 : 1, M,—Soil : sand:
FYMintheratio1:1:2, M,—Soil: sand: dalweed
intheratio 2:1:1, M.—Soil: sand: compostin the
ratio 2:1:1, M—Soil: dalweed : FYM in the ratio
2:1:1, M—Soil : sand: dalweed : FYM in the ratio
1:1:1:1. Container Types: C,—Root trainer 275
cc, C,—Root trainer 300 cc, C,—Polybag of size 12.7
cmx22.9cm.

The compost consisted of decomposed leaves
and twigs of popular, FYM used was fully decom-
posed, soil was collected from near by forest. All these
materials were sieved with ordinary nursery meshes
to remove undecomposed twigs, leaves, stones and
other foreign matter. Mass was ground in the grinder.
All these materials were collected locally. The pot-
ting mixtures were thoroughly mixed in the desired
proportion before filling the containers. Root train-
ers were then filled with the potting medium after gentle

tapping on the ground. Thereafter, containers were
kept on raised platform made of wired mesh to allow
self air pruning of roots and encourage fibrous root
system in root trainers. Polybags were filled upto
85% of their capacity. Seeds were sown in the con-
tainers during February 2007. The seedlings were
watered with the help of sprinkle. The experiment was
laid in completely randomized design with three repli-
cations per treatment. Twenty seedlings per replica-
tion were uprooted after completion of one grow-
ing season Data on morphological characters viz.
plant percent, seedling height, collar diameter, root
shoot ratio and fresh biomass per seedling were re-
corded for eight months old seedlings. The data gen-
erated were analyzed and put to statistical analysis
following Gomez and Gomez (5).

Results and Discussion

The results of the effect of container types and
potting media on growth and biomass of Cryptom-
eria japonica are presented in Tables 1 and2. Mean
values of morphological parameters of seedlings
raised in different combinations of potting mixtures
are presented in Table 1. Results indicated that pot-
ting mixture have significant effect on the growth and
biomass of the seedlings except collar diameter wh-
ich did not show any significant difference. The maxi-
mum plant height of 20.60 cm was recorded in the
potting mixture of soil, sand, compost in the ratio 2 :
1:1 (M,) which was statistically at par with 19.50 cm
in the potting mixture of soil, sand, dalweed, compost
intheratiol:1:1:1 (M,). The minimum plant height
of 13.60 cm was recorded in soil (M,). The collar
diameter of the seedlings did not show any signifi-
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cant difference. Maximum shoot root ratio of 3.60 was
recorded in the potting mixture of soil, sand, compost
intheratio2: 1: 1 (M,) which was statistically at par
with 3.48 in the potting mixture of soil, sand, dalweed
compostin theratio 1:1:1:1(M,) and the mini-
mum of 2.22 was recorded in soil (M,). The total
fresh biomass per seedling and plant percent also
showed the similar trend with maximum biomass per
seedling of 4.22 g and maximum plant of 82% in the
potting mixture of soil, sand, compost in the ratio 2:
1: 1 (M,). The minimum values of 3.00 g and 66%
were recorded in potting mixture of soil (M) only.

The better growth and biomass of the seedlings
in the potting mixture of soil, sand, compost in the
ratio2:1:1 M) and soil, sand, dalweed, compost
intheratiol:1:1:1 (M,) may be due to availability
of more nutrients to the plant. These results are in
agreement with the findings of Bhardwaj et al. (6) in
Pinus roxburghii, Pyarelal and Karnataka (7) in
Quercus leucotrichophora, Bahuguna et al. (8) in
Acacia albida, Shrivastava et al. (9) showed pott-
ing mixture of compost, sand, soil in the ratio2: 1:2
best for raising quality seedlings of Eucalyptus hy-
brid. Kannur and Devar (10) and Sofi and Bhardwaj
(11) showed that the growth and biomass of Cedrus
deodara was observed best in potting mixture of soil,
sand, FYM in the ratioof 1:1:3 and soil, dalweed,
FYMin theratioof 2:1:1.

The effect of container type on the growth and
biomass of Cryptomeria japonica seedlings is pre-
sented in Table 2. Significant differences were ob-
served in growth parameters of the seedlings raised
in different containers. The data revealed that maxi-
mum seedling height of 20.80 cm was recorded in
polybags of size 17.7 cm x 22.9 cm which was closely
followed by 19.60 cm in root trainer 300 cc. The
maximum collar diameter of 2.72 mm was recorded in
polybags of size 17.7 cm x 22.9 cm which was statis-
tically at par with 2.62 mm in seedlings raised in root
trainer 300 cc. However, maximum shoot root ratio of
3.68 was recorded in seedlings raised in root trainer
300 cc. Total fresh biomass per seedling of 4.28 g was
recorded to be high in root trainer 275 cc which was
closely followed by 4.00 g in seedlings raised in
polybags. Similarly maximum plant of 8§0.00% was
recorded in root trainer 300 cc raised seedlings fol-
lowed by 78.00% in polybags. The minimum values

in all the growth attributes were recorded in seed-
lings raised in root trainer 275 cc.

Size of container has significant role in carrying
capacity of potting mixture, which support the growth
and development of seedlings at nursery stage. Larger
the size of the container, more the availability of nutri-
ent for longer period and more the surface area to
hold water and root development resulting in better
growth of seedlings. The better height was observed
in polybags while as rest of the seedling growth pa-
rameters were recorded best in root trainer 300 cc.
This is because of development of fibrous root sys-
tem which enabled the seedlings to absorb water and
nutrients more efficiently thereby resulting in better
shoot root ratio and biomass of the seedlings. These
results get support from the findings of Gonzalez
et al. (12) in Pinus caribaea, Midnawati and
Rostawati (13) in Agathis loranthifolia seedlings.
The results also get support from the work of Ginwal
et al. (14) who found that Acacia nilotica seedlings
in 300 cc Hiko pots performed the best in nursery and
in the field in terms of seedling quality parameters.
The results are also in line with the findings of Sofi
and Bhardwaj (11) who found that root trainer 275 cc
resulted into better growth of Cedrus deodara seed-
lings as compared to smaller sized containers.
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