Effect of White, Red, Blue Light and Darknesson IAA, GA and Cytokinin

Induced Stomatal M ovement and Transpiration

Abstract: Plant growth regulators are the signaling molecwdsch control physiological as

well as metabolic functions starting from seed deation to flowering and senescence. Along

with this, light of different wavelengths also ant role in the life span of plants
starting from photosynthesis to transpiratio ried to find out the effect of plant
growth regulators along with lights of variou e stomatal movement and
transpiration rate. In this study

Piper betel L. under blue light, re

, gibberellin, cytokinin in

tomatal regulation. it was

K" salts and suc ichi edichieelectrogenic proton pumps in plasma
light signglihght energy conversion membrane ion
transport and metabolic cellorBata regulate gas exchange between cell and
atmosphere, optimize photosy (GRation, and minimize transpirational water I¢s 2,

3, 4, 5]. Activation of guard cell H ATPase by IAA may stimulate ‘Hextrusion and stomatal
opening [3].Stomatal opening Induced by IAA in epial strips oPaphiopedilum tonsum was
preceded by a reduction of cytosolic pH [6] .Higincentration of auxins such as PAA [7] and
NAA [8], suppress stomatal opening. Several repsuggest that auxins can antagonize ABA

induced stomatal closure. IAA alleviated the algseffect of ABA in epidermal peels is of



Commelina communis [9] andVicia faba.[10,11] . The effects of foliar application obbierellic
acid (GAg) are variable [12], although retardation of stamh&losure in water stressed lecture
leaves following GA treatment has been observed [13] . This is cangistith a report that
GA; could reverse triazole — induced stomatal cloguisolated epidermal strips @ommelina
benghalenis.[14] . Stomatal responses to naturally occurongynthetic cytokinins are variable
e 16]. On the other hand light is a key

omagnetically along with other

although cytokinins can increase stomatal apeftls

regulator in developmental process. Ligh

Plants can generate and perceive [ S\ at, plant can monitor the

intensity quality and duration @ [ i t in order to optimize the

ore effective than red
as both signal and an

Pase [19]. Stomatal responses to

was reported [5, 19]. i i d stomatatrapg was reported by [20] .It has been

reported that, opening respo stomata tolighd requires a high light intensity and
continuous illumination in most of the plant spsorth Zea mays being a notable exception[1] .
Red Light induced stomatal opening result from cmation of guard cell response and

reduction in Cl and direct response of the gualidcbéoroplast to red light was reported [21].

The goal of the present study is to examine thecefif blue light, red light, white and darkness

in combination with auxin, gibberellin and cytokimdbn stomatal movement.



Materials and methods:

Plant Materials. Fresh leaves of betel plar®iper betel L.) of the family Arecaceae were

collected from the adjoining area of Kalyani Unisigy, Kalyani, Nadia.

Sources of Lights: Zero watt bulbs of red, blue, white were purchasenh the local market of

Kalyani, Nadia.

Sources of Growth Regulators: 10* M IA 0* M cytokinin were freshly

Experimentals:

calpel. TM I1AA, 10*M

ately on each leaf. The

Fresh petiolated betel leaves we
GAs, 10* M cytokinin w

To examine the stomatal be ower epidernfiishe beetle leaves were peeled off and
number of total stomata, number of opened and dlocs®mata were calculated under

microscope. Percentage of opened stomata was atddul
Results and Discussion:

Plants have frequently incorporated environmengadas into their normal developmental path
ways. Present study of the paper incorporates sdiservations that have been examined by the



influence of auxin, gibberellin, cytokinin iRiper betel L. under blue light, red light, white light

and darkness in stomatal regulation.

From the table 1 and 2 it may be concluded thatrantbe three hormones Auxin, Gibberellin
and cytokinin, cytokinin caused maximum stomatarng and showed highest transpiration
rate under blue, red and white lights. From taleiénunder darkness, stomatal opening was high

without any hormone treatment. Moreover inte ight treatment showed that blue light

induced maximum stomatal opening in aux able no. 1), whereas from the table
no.2 it may be concluded GAhowed increasing matal opening uddetness.

Table No.3 showed increased rate under white and red
light in cytokinin. Without hor ghest no. opened stomata

under darkness (Table no.4).

Red lig ibi i [ ated leaves (table no.1 and table
no.2). This di ' . i nd hmmes inPiper betel L. leaves in stomatal

gibberellin under red, blue ght whergésberellin does better stomotal opening in

darkness. Again activity for stomatal opening ghieist under the blue light. Finally C
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Table 1: Effect of GA, CYTOKIIN and AUXIN on Transption rate and stomatal behavior
under white, blue, red light and dark treatmeriigetle leaves

GA Cytokiin AUXIN
Treatment | % of stomata| trans.gm| % of stomata| trans.gm| % of stomata| trans.gm/
sets(light) | open /sgcm open /sgqcm open sgcm
White 45.34 0.011 24.02 0.00406
Blue 50 0.01032 42.2 0.0043
Red 29.34 0.0111 19.65 0.01009
Dark 57.57 0.0036 33.01 0.0045

Table 2; Statistical analysis of the d

ANOVA
ytokinin(each)
Transpiration in
open
F Sig.
Between| 41.70831 1.48E-
Groups 05

trans.gomis

0.0062

0.0133

0.0103

0.0038

ANOVA

Transpiration in gm/sg. cm

F Sig. F Sig.

Between Groups 543.8663 1.39E-09 76.62596 3.11E-06




