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ABSTRACT

The effect of Gibberellic Acid (GAand Benzyladenine (BA) on Aloe vera was evaluategot cultivation
conditions. This study was performed in two faetbtést based on complete random plan and 4 repedlts 12

treatments. The main factor was included sprayigp and spraying + drip. Secondary factor was umbd

concentrations of Gfand BA at 0, 100, 200 and 400 mglevels. The number of Offset was increased bytiaddi
of GAyand BA levels. The results show that the numb@ffsiet has been better in drip application thanasfing

method. The use of drip+spraying method has caimpdove in the plant than other methods. The maririfset
was obtained in 400 mgiconcentration of BA.

Keywords: Aloe vera, Application Methods, Offset, Pot cudtiion.

INTRODUCTION

Aloe vera Rloe barbadens]swhich belongs to Liliaceae family is a perennpnt with rosette growth pattern
compatible with subtropical regions. This speciesative to southern and eastern Africa, but is roencially
cultivated in different region in America, Europeamd Asia [10, 15]. In recent years, Aloe veraigetidely used
in cosmetics industry due to physiological and dital properties. Also it used in wound healirggduse of its
anti inflammatory, antifungal, antibacterial antaliand medicinal properties [16]. Aloe plants arepagated by
two methods: sexual and vegetative. Aloe barbaddaghe most common species in gel productiohast a high
rate of male sterility which results of cross-padtiion; therefore propagation via seed leads tetieregregation in
daughter plants [13,14]. For commercial productom increasing leaves yield, we need to have aodethat
plantlet can be produced in a short period of ti@#set is themportant method of vegetative propagationAloe
plants. Offsets are produced from the end of sktoton and can be used as a propagule in pereplsats
propagation [4]. Although the offset productionerah Aloe vera is high, it is not enough for comuoiair
production. Slow rate of offset production is a@i@gs obstacle in developing Aloe vera cultivatidmerefore,
offset production should be increased. Due to thlreasons, using agronomy practices seems to bessagein
order to produce a lot of plants in minimum timgtdkinin is widely used in ornamental plants pratitue It is one
of the most important hormones which regulate pgotvth and development. It has an important nelpromoting
cell division, differentiation, leaf developmentdaincreased nutrients mobility in plants [5, 17¢v8ral studies
have shown that plant growth regulators such askayihs could improve shoot growth [4]. Sprayingakinins on
Hemerocallis citrine have shown that it can inceeaffset production via affecting cell division fedts size and
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growth by stimulating lateral buds growth [1]. Festudies have been conducted on evaluating the teffiec
cytokinins on root system of Liliaceae family. Chitoin is a plant hormone that synthesized in rood & has

irritating or inhibiting effects on root developmemligh cytokinins concentration prevents rootsvgig but lower

concentrations result in improved root developreamd growth [19]. Cytokinin is a hormone which caerease

flowering production in many plants [4].

Therefore, the purpose of this study is the eftdctarious levels of Gibberellic Acid [GAand Benzyl adenine
[BA] on Offset production irAloe vera

MATERIALS AND METHODS

In 2012-2013 year, Aloe veraoe barbadenisisplants were cultivated at the experimental farirUJaiversity
Azad Jiroft. Two factorial methods in complete randtest with 4 repeats and 12 treatments were fethis
expriment. Uniform offsets size of 18-20 cm werenptetely randomly selected, then transferred temgineuse and
were planted in pots with capacity of 20 kg sGiteenhouse temperature was 22°C to 28°C during aighday,
respectively. Plants, based on field water capaeigye uniformly irrigated.

First Test

The Offset of Aloe vera were immersed by Gibbecefcid contained 0 [control treatment], 100, 20@ a0
mg.L™ Gibberellic Acid was 0.1 %. Tween-20 surfactant,apyaying, drip and spraying + drip methods wasl e
two stages for each pot. They used as 100 cc ofisnlat each stage with 15 days intervals [4].

Secondary Test

The Offset of Aloe vera were immersed by benzylakerontained 0 [control treatment], 100, 200 a@6 thg.L™
Benzyl adenine was 0. %. Tween-20 surfactant, gmgysng, drip and spraying + drip methods was ustetivo
stages for each pot. They used as 100 cc of solaticeach stage with 15 days intervals .then thaben of
produced Offset were measured after 60 days froaysm [4].

Data collection
After 120 day, for each treatment were randomlgaeld four plants. The number of Leaf, The numlbeffset
and Leaf length were determined in this experiment.

Statistical analysis
SPSS 18 was used for analysis of the data obtdinedthe experiments. Comparisons were made usvognay
analysis of variance [ANOVA] and Tukey's test. Brénces were considered to be significant at P5<0.0

RESULTS AND DISCUSSION

In other words, difference between the use meti®dst same at various areas of GAthis trait. The number of
Offset was increased with increasing the varioeasuof GA and BA [Fig 1, A and B]. The maximum number of
Offset was obtained in spraying+drip spraying mdghd00 mg.I* concentration of GA The results show the
number of offset in spraying + drip methods hasdastter.

The Height number of Offset Secondary Test waa flant in applications of 400 and 200 mbRBA , with
respectively, with average of 9.75 and 8.25 thdiich did not show statistically significant a&amiful diference
[Tab 2].

In this experiment, BA increased offsets numbet taa be attributed to decreased apical dominapgeedin stem
[6]. This result was in accordance with those agdeby Carey et al. [4]. Considering the cytokingffects, it was
entirely predictable that spraying BA on plantsnstiates cell division and increased cell numbef;[t&erefore,
application of BA results in higher offsets numbEnese results were in concordance with Carey. étipbn other
Liliaceae family plants [Echeveria and Sempervivumijis combination is already to reduce lower Igelfowing

and senescence in certain pot crops. This combmatiay also serve to induce flowering in some créfmsvever,
gibberellins are also reported to be antagonigicyttokinins and may actually reduce their ability induce
branching or reduce senescence. A combination BAe@plication may work better if BA and GAre applied
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separately [one to four weeks apart]. This way,ditwver gains the strongest effects of both. Beadstine would
stimulate branching and the later GA could stinmuthie growth of the new branches.

Tab 1 - Interaction of application foliar GA; on some characterize in Aloe vera plants 120 dagster spraying

C Concentration Sucker Leaf lenght Leaf
Application Methods Mg.L ™ Numbe (cm) Numbe
Foliar Sprays 0 5.25d 39.99¢c 16¢

100 8.5cd 42.41bc 16c
200 9.25¢ 43.58abc  17.75abc
400 9.25¢ 45.99ab  17.25abc
Drip 0 8.5cd 42.41bc  16.75abc
100 10bc 43.24bc  17.75abc
200 10bc 45.41ab  17.5abc
400 10.75abc 4557ab  17.75abc
Foliar Sprays+ Drip 0 8.25cd 42.49bc 16.25bc
10C 11.5ab 45.83at 18.5¢
200 13.5a 46.16ab 18.5a
400 13.75a 45.41ab 18.25ab

Means with different superscripts are significartdlfferent at P< 0.05 level of significance usitg significant different (Tukey's).

In other words, difference between the use metiwdst same at various areas of @ithis trait. The leaf number
and Leaf length was increased with increasing #réous areas of GAand BA [Table 1, 2]. The maximum of leaf
number and Leaf length was obtained in sprayingp+sipraying and at 400 and 200 mg.toncentration of BA.
The results show the leaf number and Leaf lengshble&n better in spraying + drip method. The Hdiggdtnumber
First Test was in a plant in applications of 100, 206 400 mg.[* GA;, with respectively, with average of 9.75
and 8.25 that which did not show statistically #igant a meaniful diference [Tab 1]. The Heighaflewumber
Secondaryfest was in a plant in applications of 400, 266 400 mg.[* GA,, with respectively, with average of
9.75 and 8.25 that which did not show statisticaignificant a meaniful diference [Tab 1].

Tab 2 - Interaction of application foliar BA on sone characterize in Aloe vera plants 120 days aftepsying

L ) Sucker Leaf lenght Leaf
Application Methods Concentration Number cm) Number
Foliar Sprays 0 2.75¢c 34.24c 13e
100 6b 35.91bc 1l4de
20C 7.5at 36.11b 15.25bct
400 6.5b 36.58bc  15.75abcd

Drip 0 5.5bc 35.08¢c 15.25bcd
10C 7.75al 35.83b 15.75abc
200 7.75ab 40.74ab 16abcd
400 8ab 40.8lab  16.25abc

Foliar Spray + Drip 0 2.75¢ 38.83ab 15cd¢
100 8ab 40.49ab  16.75abc
200 8.25ab 42.99a 16.75abc
400 9.75a 42.24a 17.25ab

Means with different superscripts are significardifferent at P< 0.05 level of significance usihg t-isher’s least significant different
(Tukey's).

As indicated in mean comparison [Tab 1] the leafber and Leaf length were simultaneously decreésed
increasing BA levels. Foliar+drip application of B#d GA with concentration of 400 and 200 mgd.had the
maximum leaf number and Leaf length, while the Istvef leaf number and Leaf length was related totrob
treatment. As indicated mean comparison [Tab Ioljr application of BA resulted in leaf numberdhthe highest
in treatment with 400 mg:t GA;. Increasing the number of Leaf is a result of BAerin cell division and
assimilated transport [18, 9]. According to thelbgical effects of Plant Growth Regulators compayritie results
were entirely predictable that foliar applicatiohBA and GA; stimulates cell division and increased cell number
therefore can result in increased offset numbeaf length and Leaf number. These increases weaedordance
with those results achieved by [2, 3, 8, Jlpe vera plants grow slowly and offset formatiater is slow in them.
Application of BA-type cytokinin hormone increasas| division and lateral bud formation.
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Figl. A: Means comparison of interactions of solutin application method in GA; on the number of Offset after 120 days from sprayig
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Figl. B: Means comparison of interactions of solutin application method in BA on the number of Offsetfter 120 days from spraying

Drip may also be an effective method for applyigtpkinins to rooted plants as they can be absotbexligh the
roots and will be transported via the xylem to tiest metabolically active tissues [meristems]. Dnigy reduce or
prevent leaf phytotoxicity caused by surfactants soivents. However, care must be taken as rontsttebe more
sensitive to exogenous cytokinins and high conegioints can hinder root growth. Drip applied cytéksrmove
throughout the plant rapidly. Cytokirinduced photosyntheticates of plant and change 2 hours after exogenous
applications [7]. Drip may also be applied to neplgnted crowns [12] or be mixed into the storaglessrate used

for bulb scaling [9]. Providing the proper growtbnditions for obtains the Offset with large sizel dmigh quality

has particular importance. However many studies performed on other plants in this family, few sasd
performed about the effect of hormones and theitiegtion on Aloe vera.

CONCLUSION

Based on our results it can be concluded thatrfafiplication of BA and GAwith concentration of 400 mgican
increase offsets number. Present study showedhtpher levels of BA and GAprevent Leaf growth. Further
research on the relationship between growth regidatnd offsets production is necessary
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