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Introduction

Like trees, shrubs provide a veritable
range of valuable producis e g, fuel, fodder
and medicinal—aromatic substances of
commerce. Also, shrubs outmanouvre tree
vegetation in colonising degraded areas, as
better adapted to withstanding drought,
frost and fire than the latter. Their tenacity
to grow on skeletal soils provide them the
added advantage of introduction in poor
sites and wasteland afforestation. Moreover,
imponance of shrubs as an under-storey
in forest system and in
present meagre fuel and fodder supply to
rural masses needs to be better appreciated.

augmenting the

Vegetation has an imporiant role lo play
in increasing biomass production through
use of site specific and screened planting
material in afforestation programmes (Brix
and an Vden Driessche, 1977; Zobel, 1981)
specially the poor and degraded sites
(Maithani er al., 1988). Shrubs have
received little atiention so far, therefore the
present investigation on rooting stem  cut-
tings of some important shrub species was
carried out during different seasons of the
year 1988-89,

Material and Methods

Stem cuttings of Debregeasia hypoleuca,
Coriaria nepalensis, Woodfordia floribunda
and Berberis lycium were’ ptepared from
current vear shoots of shrubs growing in the
furm area of Dr. Y.S. Parmar University of
Horticulture and Forestry, Nauni (Solan).
Cunrings pucked in bundles were brought
to the laboratory in plastic bags, The
following day, they were trimmed to 18 cm
length and leaves and buds removed from
hasal 10 cm portion with sketeurs, Culungs
were thereafter divided in ten groups of ten
cuttings each and soaked in 4-5 cm auxin
solutions in beakers for 24 hours. The treat-
ments tested were : control; TAA 100 mgl-';
IAA 400 mgl'; IAA 700 mgl-'; IBA 100 mg
-: TBA 400 mgi-'; {BA 700 mgl-!; NAA 100
megl-'; NAA 400 mgl-! and NAA 700 mgl-,

On expiry of the prescribed period of
dip, cutlings were removed, the basal ends
washed and then set 10 cm deep, spaced
30cm> 30 cm in nursery beds. Powder formu-
lation treatments used only in monsoon
planting consisted of : control: talc; 1% IBA;
0.5% 1BA-talc; 0.25% iBA-talc; activated
charcoal (AC); 1% 1BA-AC, 0.5% IBA-AC
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and 0.25%; IBA-AC. Powders were prepared
by dissolving the calculated quantity of IBA
in ethyl alcohol, then making a slurry with
talc or AC; evaporating the ethyl alcohol and
sifting and finally stored in plastic containers
for later use. These formulations were
applied to cuttings so as a small amount
adhered ro their base.

The experiments were laid in a rando-
mised block design; there being ten treat-
ments each replicated thrice with ten
cuttings per plot. [In all 4800 cuttings with
1200 samples per species were treated during
the vear 1988-89, Observations on rooting
per cent, number of roots per cutting, root
fength {cm). callus formation were recorded
after 30, 45 and 70 days of planting. Per
cent data were transformed to arc sine

v proportion for analysis of variance.

Results and Discussion

Both, season as well auxin application
influence rooting (Table | and 2), there
being complete failure during winter months.
Apparently, food reserves required to initiate
root initials during this period were too low
or dormancy in the plants renders rooting
difficult. Welander (1978) and Hansen
er al. (1978) have shown strong relations bet-
ween carbohydrate, nitrogenous compounds,
auxin and adventitious root formation,

Effect of season

Debregeasia Wood-
Jordia floribunda rooted best in spring with a
maximum 67.67 per cent and 30 per cent
success when cutlings were treated with 100
mg!-! IBA and 100mgl-* NAA respectively.
Rainy season yielded 53 33 per cent and
26.67 per cent rooting with cuttings soaked

hypoleuca and

{December,

in 400 mgl-* IBA solution. Apparently,
endogenous auxin levels appear to have
fallen by the time cuttings were again tried
in rainy season which otherwise restricted
the root imtiation. Qur results with D.
hypoleuca confirm this as control and IBA
100 mgl-! resuited in 23.33 per cent and 40
per cent rooting tespectively. Therefore, to
achieve higher percentage the threshold value
of endogenous auxin must be raised to an
optintum level ie. 400 mgl?? IBA. thus
providing a maximum 53.33 per cent rooting
during the rainy season.

Nanda ef al. (1970}, Nanda and Anand
(1970} and Nanda (1970) demonstrated that
seasonal changes in auxins effects on
rooting are related 1o changes in the levels

of endogenous regulatory substances and
nutritional status of cuttings. These in
turn are caused by temperature and day light
changes experienced during annual eyele of
plant growih,

Stmilar is the case with W. floribunda
which revealed a maximum rooting of 26.67
per cent in rainy season. 17, IBA-AC
enhanced rooting to 63.33 per cent in D.
hypoleuca while supressed it to 6.67 per cent
in W. floribunda {Table 3). However 17,
IBA in talc proved beneficial for the latter
giving a maximum 26.67 per cent success 1p
Fainy s€ason.

Though statmstically at  per, C.
nepalensis produced slightly bettes results in
rainy season, giving 53.33 per cent rooting
compared to 50.00 per cent 1n spring, when
cuttings were {reated with 100 mgi™ IBA and
400 mgl* IBA respectively. 0.5% IBA-AC
formulation further enhanced rooting 1o
56.67 per cent in the rainy season (Table 3).
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Effect of auxins

In D. hypoleuca all treatments produced
roots regardless of auxins or medium used
i.e, water, IBA, IAA or NAA. The new roots
were found to emerge from base as well
sides. IBA 100 mgl-! and 400 mgl-! treat-
ments resulted in a maximum 67.67 per cent
and 53.33 per cent rooting in spring and
rainy season respectively. Highest average
root length (20.11 cm) and number (29 89)
were recorded in cuttings treated with 100
megl-! IBA solution. Rooting results for IAA,
and control were statistically at par, being
inferior 1o those of [BA treated cuttings.

C. nepalensis appeared moderately hard
to root species under field conditions,
the rooting varying from 23.35 10 50.00 7
in spring and 26.67 to 33.33 ¥ in rainy
season. Rooting response as well quality
declined as concentration of auxins increased.
It is evident from 1he study that auxin
treatment triggered adventuitious root for-
mation almost doubling it over control.
Maximum 53,33  per cent rooling was
obtained when cuttings treated with 100 mgl*?
IBA were struck in rainy season. Higher
root number (21.56) as well average root
length (7.67 cm) were recorded in 100mgi-!
IBA (reated cuttings in rainy season. NAA
soaking enhanced rooting and callus for-
mation over IAA and control cutungs in
both the seasons. Rooling increased
qualitatively as well as quantitatively when
cuttings were dipped in 0.5%) IBA-AC for-
mulation just before sticking in the nursery
beds.

Study revealed W. floribunda diflicult to
root species as only 30 per cent and 26.67

[December,

per cent success was achieved when cuttings
were treated with 100 mgl-* NAA and 400
mglt IBA in spring and rainy season
respectively. It was obvious that auxins
promoted rool initiation, as only 3 to |0 per
cent of control cultings rooted in both the
seasors. Bahuguna ef al. (1988) reported
that cuttings soaked in 200 ppm IBA
promole rooting in W. fructicosa when struck
in monsoon season. Average root length and
number was found to be maximum in plots
treated with 100 mel™* NAA during spring,

A neglegible success in rooting cultings
(<7 per cent) was obtained in B. lycium
when cuttings were treated with 100 mgl™
IBA during spring. Callussing of cuttings
was poor, that often rotied at 1the base.
Parmar and Khamu (1989) failed to initiate
rooting when auxin treated B. aristata
cuttings were planted in June and July. They
however obtained 35.5 per cent success when
branches were air layered with 5000 ppm
IBA in July. The hard to root nature may
be attributed to presence of some anatomical
barriers or inhibitors (Spiegel, 1955; Fadl
and Hartmann, 1967) and absence of some
rooting cofactors (Hess, 1959, 1965, 1968;
Challenger et al., 1965) in the species,

Callus formation appeared 4-6 weeks
after treatment but its extent bore little
relation to subsequent root formation in all
the species. Callus

slower in the controls and often failed to

formation was much

differentiate into root initials. Tt did not
appear in extreme concenirations either, the
cuttings generally rotied at the basal ends

in 5 to 7 weeks.
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SUMMARY

This pap:r describes the results of experiments on rooting of stem cuttings of
Debregeasia hypoleuca, Coriaria nepalensis, Woodfordia floribunda and Berberis lycium as
affected by season and aumxin application. 100 mgl™ IBA and 100 mgl™ NAA gave maximum
rooting in D. hypoleuca and W floribunda respectively during spring whereas, 100 mg-' I1BA
resulted in hetter rooting of C. nepalensis during rains. Rooting of C. nepalensis wa: enksnced
when cuttints were dipped in 0.5 per cent IBA-AC during rainy season. B /ycium failed to
initiate roots irrespective of season and auxin application,
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