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ABSTRACT

A natural growth stimulant, triacontanol can be extracted from commonly grown alfalfa, which might be used as a
growth promoter for seedlings. The objective of this study was to determine the effect of alfalfa crude extract on
growth of J. procera seedlings. 15 g of equal mixed alfalfa leaves and shoots were soaked in one litter of tap water
for 24 hrs, 36 hrs, 48 hrs, 60 hrs and 72 hrs. A 200 ml extract was applied on factorial arranged J. procera
seedlings at 5 days, 10 days, 15 days and 20 days interval in Randomized Complete Block Design with 6
replications. J. procera seedling height and dry weight was significantly affected by soaking time and application
interval. However, both the height and dry weight were not significantly affected by the interaction effects of soaking
time and application interval of the alfalfa water extract. The results of the study have revealed that application of
alfalfa water extract could be used as a growth promoter to increase seedling length and dry weight of the
seedlings.
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INTRODUCTION

It is generally true that Ethiopia indigenous trees highly threatened. On the existing plantatstivities our
people are sticking to exotic species than indigsrgpecies because of the fact that exotic spamgefast growing.
However, unlike exotic species, indigenous treeciggeare environmentally friendly, with so manyestispecial
benefits like high timber quality. One of the indigus treduniperus procera is known to be a valuable timber tree
in Ethiopia. It is used as poles, posts, firewamedicine, ornamental, shade windbreak etc andsitie resistant
species [1].

The achievement and activities of forest developgnaea highly dependent on the availability of higlnality and
guantity of seedlings. However, it is difficult tolfill these as most indigenous tree seedlingremed a long time in
the nursery. It is obvious that the more the segdliare stay in the nursery the more will be tlfécdlity to fulfill
the required nursery activities such as protedtiegseedlings from hazard conditions like wateraitedind disease
problems. In addition, slow growth of seedlingsr@ase the cost of nursery operations. As a restdfting a
condition for rapid growth of seedlings is impott@specially for those slow growing indigenous tseedlings of
Ethiopia.

Commercially available growth-regulators can be tiomed as an option to increase the growth ratelafts [2].
However, these synthetic growth regulators are esipe and not available as required in developmgntries like
Ethiopia. Alternatively, plant extracts such asaliéf crude extracts are known to have similar ghosttmulating
effects. A natural growth stimulant can be extrddtem commonly grown alfalfa. This achieved by ohihg with
alfalfa hay or watering plants with extract madesbgking alfalfa in water [2] [3] [4].

Alfalfa is the most important, drought resistanperennial forage legume. It can grow at wide ran§egro
ecologic conditions [5]. Its pellet extract can bsed as growth stimulant [2]. Several crops arewknado
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accumulate dry weight rapidly following applicat®wf small amounts of alfalfa under greenhouse gnogvth
chamber conditions [6]. Coarsely chopped alfalfg haed as band application increased growth anidl wié
cucumbers, lettuce, tomatoes, and wheat [6]. Thenatal that causes the stimulation of this grovah been shown
to be the alcohol triacontanol [2] and TriacontaffdRIA) was first isolated from shoots of alfalfa]|

In some cases one concentration or amount of atjregulator stimulates growth and a different @mration or
amount restricts growth rate [8]. Both TRIA isolhtteom alfalfa and synthetic TRIA were active atrerely low
concentrations [9]. Too much seems to reduce thriktting effect [2]. As a result, it is importatat determine the
appropriate concentration for the plant in concdimerefore, the objective of this research wasédtemnine the
effect of alfalfa organic water extract on the gtiowf J. procera seedlings.

MATERIALSAND METHODS

Experimental site

The experiment was conducted at Mertule Mariam Agtural Technical and Vocational Education andiriiray
(MMATVET) College. The college is situated in AmhaNational Regional State, Northwest of Ethiopihe T
college is located at 10050’ latitude and 38016igitude with elevation of 2850 meter above sealleVhe
seedlings were grown in plastic house with an ageerdght temperature of 10.70C (Table 1). The éayperature
was adjusted by natural air circulation to be 26%2.

Table 1: The average night temperature

Average minimum

Months temperature
May 11.7
June 10.8
July 9.8
August 10.4

Treatment and experimental design

The seed of alfalfa cultivar # 6984 was obtain@anfinternational Livestock Research Institution gnown at the
college crop field. The alfalfa was cut at abou®dlflowering stage. Both the stems and the leave® weded

separately and uniformly until they attained constaeight and they were stored in air ventilatednncat ambient
temperature (25+10C) for later use. For treatmeptieation equal weight of dry leaves (blades aatigtes) and
stems were mixed until the desirable treatment tedghieved. In the other hand, seedlings of pesegilar were
raised in seedling bed and transplanted into eegplame seedling pots. The pots were filled by egumabunt of top
soil. Based on height, similar seedlings were agsign to the same experimental block. Treatmemt® \assigned
randomly after the seedlings adapted the plastiséaondition.

Treatments comprised of factorial combinations dé¥els of soaking time (24, 36, 48, 60 and 72 haléalfa
extract, 4 levels of spray intervals of the extrgct 10 , 15 and 20 days) and four extract undgabntrols.. The
treatments were applied to each experimental oni®0 days. Equally mixed 15g equally mixed lead atem of
alfalfa were soaked in 1lt tap water at room terapee, the residue was removed and 200 ml alfalfieaets was
used to spray each seedling. The controls wergaspnaith water at each application interval.

Data collection

Seedling height was the height in cm from the gdblavel to the top of the shoot measured everydys dtarting
from treatment application date until 90 days. Bhedlings were uprooted with caution 105 days afeatment
application and soil was carefully removed and wedsf he seedlings (shoot and root) were choppediaed to a
constant weight and dried tissues were weighedjusensitive balance and expressed as total seeaftingeight in

g.

Statistical design and analysis
The data were processed with Microsoft Excel 20 obtained data was analyzed using the analfsiariance
procedure through Minitab (Minitab Inc. Minitab faindows release 12.12) computer program. In aglditSigma
Plot 10.0 was used to drawn graphs.The Means afrtients were distinguished using Duncan’s MultiRbnge
Test at g 0.05 [10]

RESULT AND DISCUSSION

Seedling height
The seedling height of Juniperus procera was sogmifly affected by soaking time (p<0.01) startfrgm 45 days
up to 90 days after treatment application. Appiaratinterval significant effect was shown at theginaing of
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growth stage and during the final stages. Howethe, height was not significantly (p<0.05) affected the
interaction effects of soaking time and applicafimerval of the alfalfa water extract startingrfrd5 days up to 90
days after treatment application (Table 2).

Table2: Mean square for seedling height and dry weight of Juniperus procera subjected to alfalfa water extract

Mean square
Source of Variation|  df Seedling height (cm) Dry
15 30 45 60 75 90 | Weight (g)
A 3 [ 054 [ 537 | 1043" | 10.29" [ 27.49" | 46.07" 3.64"
B 5 434 [ 875 3.44™ 4.41™ 12.45 | 20117 33.92¢
AXB 15 | 0.83* | 1.51™ | 2.01™ 2.21™ 2.63™ 4.19™ 7.57¢
Error 115 111 1.29 1.61 1.89 2.37 2.7 221
A=soaking time; B=Application Interval; ns=Non-significant; *=significant at P<0.05; **= significant at P < 0.01; ***= significant at
P<0.001

The tallest seedlings were recorded in treatmemtb@oation of 36ST x 10Al, which was about 35% irase over
the untreated control. The second highest seetilight was recorded by combinations of 24 ST by 20 Al,
which were increase the seedling height similathtohighest record. The least seedling height wesrded in the
untreated seedlings throughout the three monthsthrperiod (Fig 1 and Fig 2).

Figure 1: Effect of soaking time on Juniperus procera seedling aver age height

m15 m30 m45 m60 m75 m90

Dry weight (g)
S
(o] N o))

D

o

24 36 48 60 72 0
Soacking time (hrs)

Figure 2: Effect of application interval on Juniperus procera seedling height
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In related work Hinerman [11] showed that heightrbbdodendron was significantly affected, wherel%s.
increase in height over the control was obtainedylication of chopped alfalfa mixed with ageddvewod bark.
Other research findings also showed a significdfeice of concentration and interval of treatmenthieight of
swallow root and Troyer Citrange [3] [12].

The responses of the seedlings from 15 to 45 dfigs meatment application were increasing comparcethe
control. The maximum percentage increase in heigts shown during 30 and 45 days after treatmenrtcagipn.
The height of the seedling appeared to have deéngeérend with spray interval from 5 to 20 days,iletalmost
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constant effect was observed with increasing okisgetime from 24 to 72hrs (Figure 1 and 2). Thisild be due to
early stages effect of the extracted triacontambese different responses might be caused by theeotration

variability created by soaking and the time of épplication [2] [3]. Ries et. al. [13] result aleads to a conclusion
not to use a multiple applications, but to apphiragle application during the optimum responsiveetimight also

be true for seedling length response of Juniperosapa.

It seems that the extraction of the active compaduadontanol from alfalfa was almost insignificadter 24 hrs of
soaking that could be the optimum extraction péd&nivhich is in line with the maximum extractioogsibility of
the active compound from alfalfa suggested by Ried. [20].

These effects most likely appeared due to the ectompound extracted from the alfalfa, triacontahat might
have a roll in cell elongation, high chlorophylintent and net assimilation rate [6] [10] [13] . iGivar et. al. [15]
also showed similar response trend for differemicemtration of triacontanol in the growth of swallooot. An
ability of efficient utilization of available watgorobably results the overall increasing in seedlwight of the
Juniperus procera [15].

Dry Weight

Dry weight of Juniperus procera was significantffeeted by soaking time (p<0.001). However, dry gteinot
significantly (p<0.05) affected by the applicatiamerval of the alfalfa water extract 90 days afteratment
application (Table 1). The tallest seedlings wereorded in treatment combination of 24ST x 15Aljolihwas
about 56% increase over the untreated control. [@hst seedling height was recorded in the untresg¢edlings
throughout the three months growth period. Triagoat increased the dry weight of chrysanthemum s 116].
Similarly, significant results were shown in DW @fcumber, carrot, soy bean, rice and tobacco sepflR] [17]
[18]. The DW of the seedling appeared to have deing trend with spray interval from 5 to 20 dayhkjle almost
constant effect was observed with increasing okisggtime from 24 to 72hrs (Figure 3 and 4).

Figure 3: Dry weight Juniperus procera subjected to alfalfa extract soaking duration
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Figure 4: Dry weight Juniperus procera subjected to alfalfa extract application interval
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The same to seedling height the extraction of thieeacompound triacontanol from alfalfa was almastgnificant
after 24 hrs of soaking that could be the optimuitnagtion potential, which is in line with the maxiim extraction
possibility of the active compound from alfalfa gaegted by [19]. Increase in dry weight partially ¢ explained
in relation to incorporation of water into produofsstarch and protein hydrolysis in response &applied extract.
In addition, triacontanol in the extract may cassaultaneous increase in soluble protein, redusingprs and free
amino acids [7]. These changes were possibly dueidoontanol causing an increase in total dry Wweind/or
percent compositions.

CONCLUSION

In general, though the result of the present stadyealed significant effects of water extract dald, it is not
logical to recommend pot experiment results foldfieonditions. However, the results of the studpvebd the
possibility of using of alfalfa water extract aniflaifa mulch mix as a growth promoter to increasedling length
and dry weight ofl. procera seedlings.
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