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ABSTRACT

Alnus nepalensis is alarge deciduous multipurpose tree mostly found in moist tropical to cool temperate
climate and vegetation. In Nepal, itis widely distributed from sub—tropical to temperate region between
1000-3000m. It checks soil erosion and fixes nitrogen directly from atmosphere as it possesses

Frankia containing root nodules. The seed germination and seedling growth were conducted in the

laboratory using some plant growth regulators. ABT-4 at 15 ppm showed the more suitable result
on seed germination and seedling growth than GA,. The N,-ase activity was significantly enhanced

by ABT-4.
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INTRODUCTION

The common alder in Nepal is Alnus nepalensis D.
Don locally known as Utish. It is one of the fast growing
large deciduous trees mostly found in moist sub-tropical
to cool temperate vegetation. It is distributed throughout
the Himalayas from Kashmir to upper Burma at 600-
3000 m. elevation (Lamichaney, 1984). Ecologically it
is a pioneer species of degraded land and grows well in
full sunlight to moderate shade (Stors and Stors, 1984).
It does not require fertile soil and prefers permeable
soil but will thrive on land with a high water table but
not completely water logged. These characteristics make
it a rapid colonizer of gravelly land exposed by landslips
and old cultivated land (Jackson, 1987, Little, 1983)
and secondary soil (Puri, 1960) which are frequently
unstable (Stanton, 1973). A4 .nepalensis is used as fire
wood, fuel, plywood, source of timber and organic
manure. Its timber is used for building and bridge
construction in hilly region. It checks soil erosion,
landslides and fixes nitrogen directly from atmosphere
because of its association with Frankia alni containing
nodules.

In Nepal Alnus nepalensis is widely distributed from
sub-tropical to temperate region between 1000-3000 m.
In the Western, Eastern and Central Nepal alder forests
are associated with many other plant species depending
upon the altitude and site conditions. It grows in
association with Schima-Castonopsis forest in eastern
Nepal, with Ascus-Juglans-Acer forest in central Nepal
and with Schima-Albizia-Quercus forest in west Nepal
(Lamichaney,1984 ).

Alnus nepalensis is one of the best nodulated non-
legume trees. Its nodules are known to fix 840 mg N/g
nodules dry wt/yr as against 539 mg N/g nodules dry
wt/ yr fixed by peas (Ambast and Sharma, 1983). It

alone can add 100 kg.N/ha/yr. (Postgate, 1978). The
root system grows very rapidly, ramifies by sending roots
freely and binds soil very well. The nitrogen fixing
ability to grow on highly degraded, unstable soil makes
this plant very suitable for soil improvement and
conservation. All these attributes of this plant make it
necessary to promote an intensive extension of this
species into afforestration programme in community
forestry, agro-forestry etc. It also plays a vital role in
enhancing socio-economic conditions of the Nepalese
people.

MATERIALS AND METHODS

ABT-4 rooting powder, GA; and seed germination
ABT-4 rooting power is a kind of efficient plant growth
regulator, developed by Wang Tao in 1981, Academician
and Director of ABT R & D Center, Peoples’ Republic
of China (Prasad and Srivastava, 1995).

ABT-4 rooting powder was dissolved in dehydrated
ethauol and diluted in distilled water to make 5, 10, 15
and 20 ppm. solutions. Similarly, 25, 50 and 100 ppm
solutions of GA, were prepared. The healthy seeds were
selected and kept in petridishes containing two layered
filter paper soaked with respective hormone solutions.
The rate of seed germination was recorded in % on day
10, 12, 14 and 16 after hormone treatment.

Seedling Growth

The seedling growth was recorded on day 20, 25,30 &35
after germination. The shoot & root length were measured
and dry weight of the seedling was also recorded.

Nitrogenase activity

The in vivo Ny-ase activity of equal size nodules was
determined by following the method of Hardy et. al.,
1973 using a gas chromatograph on days 20, 25, 30
and 35 after germination. The data were recorded and
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analyzed in all concentrations of ABT-4 rooting powder
and GA,.

RESULT

Seed germination

The seed germination of Alnus nepalensis was enhanced
by ABT-4 and GA; except 20 ppm of ABT-4. ABT-4
rooting powder increased the rate of seed germination
up to 26.4% with 15 ppm whereas the rate of seed
germination was decreased by 10-1 3% with the 20 ppm
of ABT-4 rooting powder (Table-1). It may be that 5,
10, 15 ppm concentrations of ABT-4 softened the seed
coat and thus gradually facilitated the imbibition of
water by seed and reduced the time required for
germination. However, 20 ppm of ABT-4 showed
inhibitory effect on seed germinatior. It may be that
excess amount of ABT-4 was present in 20 ppm which
induced injury and loss of viability of seed. However,
the seed germination was increased in all treatments of
GA,, which was up to 22.6% (Table-1). GA,; showed
the stimulatory effect on seed germination in 4.
nepalensis (Table-1) because it helped soften the seed
coat thus facilitating the embryo to receive ample
moisture by water imbibition and prompting seed
germination (Salisbury and Ross, 1986).

Seedling Growth

The seedling growth and the root length were increased
up to 25% in ABT-4 rooting powder whereas 20 ppm
showed 16-22% inhibition on the root length (Table-
2). GA, showed up to 16% stimulatory effect on the
root length (Table-2). The shoot length of the seedlings
increased up to 25% with 15 ppm ABT-4 whereas 20
ppm ABT-4 showed inhibitory effect up to 16.9%
(Table-2). On the other hand, GA; at 100 ppm showed
stimulatory effect on the shoot length of the seedling
up to 12.9% only (Table-2). However, ABT-4 rooting
powder at 15 ppm showed the most significant increase
of the dry weight of the seedling up to 35% (Table-2)
whereas GA, at 100 ppm increased up to 25% dry weight
of the seedlings (Table- 2).

Table 1. Effect of different concentrations of ABT-4 rooting powder and
GA, on sced gemination of Alnus nepalensis. The data arc meantSD of
3 replicates. :

Treatmentsinppm % germination after (days)

10 12 14 16
Control (0) 435+1.28] 55.5+2.0 |64.7+2.10{74.2£2.45
(ABT4)
5 47.9+1.75] 64.6+2.10| 73.6+2.40| 85.5+2.60
10 51.9+1.85| 67.0£2.18] 76.2+2.46| 88.412.70
15 54.5+1.90] 68.4+2.20| 78.412.50{ 95.6+2.80
20 36.8+1.20] 46.2+1.30/54.2+£1.40| 64.812.15
(GA3)
25 43.54130] 56.1£2.0 |67.0£2.10]|78.2£2.48
50 49.6+1.75|64.4+£2.10|71.4£2.30]81.6+£2.50
100 52.0+1.80]65.0+2.14|73.2+2.40] 85.2+2.65

Nitrogenase activity

The Nj-ase activity increased up to 20-25% with 15
ppm ABT-4 whereas 20 ppm ABT-4 inhibited up to
10-20% enzyme activity (Fig-1). Similar results were
reported by Prasad (2001) and Prasad and Srivastava
(1995) in soybean, broad bean, pea and black gram.
The Ny-ase activity was increased in all treatments of
GA,. The increments were up to 4.60% over the control

(Fig-1).

Since N,-ase activity is an indicator of nitrogen fixation,
seeds of Alnus nepalensis may be selectively treated with
15 ppm ABT-4 or 100 ppm GAs; for enhanced
germination and biological nitrogen fixation.
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Figure : 1 Effect of ABT-4 rooting powder and GAs on
nitrogenase in Alnus nepalensis.

Table 2. Effect of different concentrations of ABT-4 rooting Powder and GA on root length (RL in cm), shoot length (SL in cm) and dry weight (bW
in mg) of the Alnus nepalensis seedlings. The data are the means of 3 replicates, 10 seedlings are taken ata time. + is the standard deviation.

Treatments Days after Germination
in ppm 20 25 30 35

RL SL DW RL SL DW RL SL DW RL SL DW
Control 631055 | 12.540.94 | 59.242.70 | 8.2£0.60 | 14.9£1.25 7454320 | 8.310.60 | 16.741.50 | 86.143.80 | 9.5+0.70 18.9 + 1.60/95.3 £4.20
ABT-4
5 6.940.57 | 13.741.20 | 67.412.85 9240.68 | 16.541.46 | 80.543.40 | 9.5+0.68 | 18.3£1.57 | 90.634.0 10.6+0.7519.9 £ 1.66
10 7540.64 | 14.3£1.25| 72.683.0 | 9.940.72 | 17.3£1.50 84.543.70 | 10.140.74 | 19.1£1.60 | 98.4+4.20 | 11.4 £0.77|21.7£ 1.75
15 79+0.68 | 15.7¢1.40 | 80.543.2 | 10.3£0.75 | 18.5£1.56 90.413.70 | 10.540.75 | 20.6+1.70 | 108.8+4.45}12.1 £ 0.78 23.111.80
20 5.240.50 | 10.3+0.86 | 4424200 | 6.£0.55 | 12.5£1.22 60.122.70 | 6.3+0.56 | 13.141.20 | 67.3£3.0 | 8.1£0.60 | 15.5+1.40
GA3
25 6.740.56 | 12.940.96 | 67.5£2.90 | 8.940.60 | 15.8+1.30 79.4+3.20 | 8.940.62 | 18.141.55]90.2£4.0 |10.2£0.72}19.7£ 1.65 103.644.40
50 724060 | 13.3£1.10 | 70.442.98 | 9.410.68 | 16.3+1.45 82.543.40 | 9.340.64 | 18.9+1.59 [92.8+4.20/10.7£0.75]20.1 £ 1.68 108.744.60
100 734062 | 14.1£1.15 | 74.743.20 | 9.740.72 | 17.3£1.50 83.843.45 | 9.6£0.65 | 19.5¢1.62|94.4£4.25]11.1£0.76]21.4 4 1.70 110.2£4.70
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