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ABSTRACT

The Minolta SPAD 502 meter is a hand-held lightenesed to measure the relative greenness of ldavesapid
manner. (SPAD is an acronym for Soil Plant Analy®&velopment.) SPAD 502 determines the relativeuamof
chlorophyll present by measuring the transmittanéehe leaf in two wave bands (600-700 and 400-661).
Portable, non-destructive chlorophyll meters coblel a valuable tool for forest managers and researshThe
effect of gibberellic acid and benzyladenine on uBichenjamina, Schefflera arboricola and Dizigotleec
elegantissimavas evaluated at pot cultivation conditions. Thigly was performed in three factorial test based on
completely randomized design and 4 repeation withe8tments. The objective of this study was tdueta the
ability of a estimate chlorophyll (CHL) of foliapalication with gibberellic acid (GA and benzyladenine (BA) at
0, 100 and 200 mgllevels 60, 120 and 180 day after spray on chloytiptontents. The obtained results show,
highest chlorophyll content of Ficus benjamina, 8ftlra arboricola and Dizigotheeca elegantissiffaver was
achieved for 200 mgLGA; and 200 mg.: GA; + 200 mg.L* for 180 DAP which showed significant difference
from control treatment in either of the levels (p8®). Increasing concentration of the growth redataup to 200
mg.L* GAs + 200 mg.L* BA significantly increased chlorophyll content qmared to control treatment. Compared
to other concentrations, control had the lowestoehphyll content (p<0.05). Results of the invediiga showed
that application of plant growth regulators in higghconcentrations had positive effects on leaf dpbyll content

of Ficus benjamina, Schefflera arboricola and Datiteeca elegantissinfaliage plants.

Keywords: Benzyladenine, Chlorophyll Contenf3izigotheeca elegantissimiicus benjaminaGibberellic Acid,
Schefflera arboricola.

INTRODUCTION

Rapid, non-destructive estimation of total chlorgphnd nitrogen content is a potentially importapiplication for
both forest managers and researchers. Significanelations between total foliar extractable chpdrgl and
chlorophyll content index values (CCI) obtainedhwitortable chlorophyll meters have been reportedfoumber
of agricultural species, including cabbage, cottomg pea [14], sorghum and pigeonpea [34] muskmi@lprcorn
[8], and several fruit tree species [22, 24]. Astap75% of nitrogen in mesophyll cells can be ledain the
chloroplast [16], similar relationships have bedrisarved between CCI and foliar or whole plant inicagtural
species, including corn [3], cotton [33] and grasgkd]. Significant correlations have been reporftedCCI and
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total chlorophyll in paper birctBgtula papyrifera Marsh [18], red mapleAcer rubrumL.) [25] andapple (Malus
domesticaBorkh.) [4]. Cate and Perkins [5] reposéghificant correlations between CCI and totalocbphyll in
sugar maple Acer saccharumMarsh.) leaves collected during the fall colomatiperiod. These limitations
notwithstanding, hand-held chlorophyll meters ctilh Ise effective tools for evaluating forest trepecies. After
establishing a general correlative relationship dgparticular species, it is possible to use aroployll meter in
applications for which precise values are not n&ags For example, rapid assessment of relativeraphyll and/or
nitrogen content in sugar maple canopies would fogadticular utility for managers or researchergestigating
sugar maple decline, the symptoms of which inclfaier nutrient deficiencies and reduced chloroplogntent
[13]. The accuracy of a handheld chlorophyll metepredicting chlorophyll and nitrogen content iroging-
season sugar maple leaves has not been previaysiyted. collected data of twelve plant speciesthayg proved
significant relationships between SPAD readings tatal extractable chlorophyll from the leaves. Téorophyll
meter readings depend on the age and genotyperof €blorophyll meters have been used to quantigntp
greenness for about fifteen years. Minolta SPADodphyll meter can detect the N deficiency but éesl not
replace other traditional means to adjust fertiliderates [2, 30, 31].

In this study, the effect of municipal solid wastampost and gibberellin levels were assessed audtigy of tulip
plants. For most traits, MSWC 10% leaded to goadlts. MSWC 30% delayed flowering time about 7 dayse
most flowers and bulbs number were obtained in @83hg.I* MSWC 10 and 20% in combination with peatmoss
had the highest leaves chlorophyll content. It se@mt soil salinity caused by high percentagemwficipal solid
waste compost that is a limiting factor foitip growth [17].

The main objective of the present work was to stildyeffects of different plant growth regulatagiberellic acid
and benzyladenine on the chlorophyll contentsFafus benjamina Schefflera arboricolaand Dizigotheeca
elegantissimdoliage plants.

MATERIALS AND METHODS

In 2013 yearFicus benjaminaSchefflera arboricolaand Dizigotheeca elegantissinm@ants were cultivated at the
experimental farm of University Azad Jiroft. Thr@est factorial methods in completely randomizedigtesest
with 4 repeats and 9 treatments were used foretkpsiment. Uniform plants size of 18-20 cm wereestdd, then
transferred to greenhouse and were planted invgthscapacity of 20 kg soil. Greenhouse tempegatuas 22°C to
28°C during night and day, respectively. Plantseleon field water capacity, were uniformly irriget

The present work was conducted during the suceessasons of 2013 year at greenhouse of natioseaneh
centre (research and production station). Plastis pf 30 cm in diameter were used for cultivatibitus
benjamina Schefflera arboricolaand Dizigotheeca elegantissimpants in which that were filled with media
containing a mixture of sand, rice husk, leaf costpand peat as 1:1:1:1 [v/v] during growth. Thanfd were
fertilized with 3% liquid fertilizer in some dosexfter 4, 6 and 8 weeks from transplanting. Thigdgtwas
performed in three factorial test based on comlpyletandomized design and 4 repeation with 9 treatme
Application of benzyladenine [0, 100 and 200 mif &nd gibberellic acid [0, 100 and 200 mg]lin which each
contained 10 ml [0.'%] Tween-20 surfactant. Focle@ot was used 40 cc of solution at each stagegtstages)
with 15 days intervals [6].

Estimation of Chlorophyll Contents

Chlorophyll meter device works in such a way tlmere is an illuminating in the first part for pradion of red and
infrared light and then there is a receptor to gitsan the light passed through the leaf sampleas Thceptor
changes the past light to analogue electrical &gidese signals are relayed by an amplifier &t thanged to
digital signals by a convertor. The signals arentlimterpreted by a microprocessor and digital nustee
presented in monitor and are saved automaticalljpé@mory. It should be noted that SPAD number is aot
determination of chlorophyll rate; rather it is astimation of chlorophyll concentration. This numbas a high
correlation with leaf chlorophyll rate. At firstoif device calibration turn on the device and thesdrthe number
without put the leaf in the leaf chamber once amehtread the numbers for three places of eachaleafthen
estimate the mean of these three numbers by pgetistnaverage button. It should be noticed thatefitenmation
should not be performed on leaf veins. SPAD nuntizer the high correlation with leaf chlorophyll amittogen
[10].

307
Pelagia Research Library



Ali Salehi Sardoeiet al Euro. J. Exp. Bio., 2014, 4(2):306-310

RESULTS AND DISCUSSION

Chlorophyll meter shows the relative density of ig@lorophyll based on the rate of light passeduigh leaf in two
wave lengths that their absorption is differentchyorophyll. The highest rate of chlorophyll abg@np is in two
blue and red wave lengths and the lowest rate igréen wave length and at infrared wave length roplayll
doesn’t have any absorption. Therefore, principlthis device is based on difference between gt liluminated
to leaf and infrared light passed through leaf. &8mse with increasing in leaf chlorophyll the absiorprate of red
light will be increased. So, the selected wave tlemdor this device are red wave length (that Hees Highest
absorption and is not affected by carotene) andiefl wave length (that has low absorption). Meampmarison
using duncan method revealed that the highest apihgt! content oficus Benjamindlower was achieved by 200
mg.L* GAs+ 200 mg.L* BA, followed by 100 mg.I* BA 60 DAP which showed or non significant diffecerfrom
control treatment in either of the levels (p<0.08greasing concentration of the growth regulaioita 200 mg.r*
GA;+ 200 mg.L* BA significantly increased chlorophyll content qoaned to control treatment. Compared to other
concentrations, control and 100 mg.GA; had the lowest chlorophyll content (p<0.05). Thghkist chlorophyll
content ofFicus benjamindlower was achieved by 200 mg@tIGA; + 200 mg.L* BA, followed by 100 mg.E! GA,

+ 200 mg.L* BA for 120 DAP. Which showed significant differenfrom control treatment in either of the levels
(p<0.05). Compared to other concentrations, conarod 100 mg.l’ BA had the lowest chlorophyll content
(p<0.05). Mean comparison using duncan method tegighat the highest chlorophyll contentfi€us benjamina
flower was achieved by 200 mg-IGA;, followed by 100 mg.* BA 180 DAP which showed significant difference
from control treatment in either of the levels (B3%). Increasing concentration of the growth retgulaip to 200
mg.L? significantly increased chlorophyll content congghto control treatment with mean 25.49%. Compéned
other concentrations, control and 100 my.BA had the lowest chlorophyll content (p<0.05).sBlés of the
investigation showed that application of plant gitowegulators in higher concentrations had poskiffects on leaf
chlorophyll content officus Benjaminafoliage plants. They reported a better or equakdiction for the
greenness index than the SPAD measurementshémther hand, Kawashima and Nakatani [11]ntedcan
index using only the red and blue color bari@ied - blue)/(red + blue)] as the most applicalilenction to
estimate the chlorophyll content on plants.sEheesults are in line with the results of therent study. Output
from the Minolta SPAD-502 chlorophyll meter is anfution of leaf transmittance in the red and nedrared
portion of the electromagnetic spectrum (650 an@ ®¢4). Since the SPAD-502 meter underestimatesabihyll
content in water-stressed environments, subse glisnssion of chlorophyll content will be confintedthe results
of the direct measurement of chlorophyll by exii@ttincreased chlorophyll content of leaves of;G&ated plants
may be indication of increased rate of photosynshfl?] and decreased chlorophyll degradation arwleiased
chlorophyll synthesis and the increase in totabaphyll content can also be attributed to involeamof growth
regulators in promoting the synthesis of chlorophglwell as development of chloroplast [9]. Thessults were in
accordance with Kanjilal and Singh [12] who expéairthat application gibberlic acid increased chpbrgdl content
in chamomile. Similarly Singh and Hippalgaonkar J[2&plained application of kinetin increased chjuwgll
content.

Table 1- Effect of GA; and BA on Chlorophyll Contents ofFicus benjamina Plant. 60, 120 and 180 Day After Spray

Leaf Chlorophyll Index (SPAD)
GAs | BA 60 120 [ 180 days
0 0 12.58b 24.53d 51.1c
100 | 18.57ab| 27.08cd | 54.09bc
200 | 16.49b | 28.32bcd| 57.93abc

100 | O 12.78b | 32.62bc | 60.69ab
100 | 13.48b | 27.74bcd| 57.05abc
200 | 13.75b | 34.53b 62.49a

200 O 16.97b | 33.98bc | 64.68a

100 | 13.66b | 33.87bc | 59.77ab
200 | 23.66a | 43.09a | 57.99abc
Means followed by same letter are not significadifferent at P< 0.05 probability using Duncanest.

Mean comparison using duncan method revealed Heathighest chlorophyll content &chefflera arboricola
flower was achieved by 200 mg‘LGA; + 100 mg.L}, 100 mg.L* GA; + 200 mg.L* BA with 60 DAP which
showed significant difference from control treatmieneither of the levels (p<0.05). Increasing camtcation of the
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growth regulator up to 200 mg*LGAs+ 200 mg.L* BA significantly increased chlorophyll content coaned to
control treatment. Compared to other concentratiomstrol and 100 mg:t GA;had the lowest chlorophyll content
(p<0.05). Consist with findings by other workergl[20, 21] who reported that SPAD-502 meters giiferihg
prediction responses for different plant speciks, dalibration lines from this investigation wepesies specific.
Thus any attempt to draw calibration models netassiindividual regression model be developed fache
particular species and cultivar. Varying leaf tmieks effects the precision of SPAD-502 meter remdjA9], thus
increasing variability.

Table 2- Effect of GA; and BA on Chlorophyll Contents ofSchefflera arboricola Plant. 60, 120 and 180 Day After Spray

Leaf Chlorophyll Index (SPAD)
GAs | BA 60 120 | 180 days
0 0 4.62abc | 41.64c | 46.07c
100 | 17.3d | 45.95bc| 49.78bc
200 | 24.35abc| 47.64bc| 53.04abc

100 | O 27.35ab | 46.33bc| 53.48abc
100 | 23.6bc | 48.22bc| 54.03ab
200 | 28.45a | 51.14ab| 57.08ab

200 | O 20.97cd | 56.49a | 50.95bc
100 | 28.55a | 56.63a | 52.58abc
200 | 27.95ab | 56.48a | 59.99a

Means followed by same letter are not significadifferent at P< 0.05 probability using Duncanést

The highest chlorophyll content 8thefflera arboricoldlower was achieved by 200 mg@tIGA; + 100 mg.L* BA,
200 mg.I* GA; and 200 mg.l! GA; + 200 mg.L* BA for 120 DAP. Compared to other concentraticcmtrol
treatment had the lowest chlorophyll content (p5R.0

Mean comparison using duncan method revealed Heathighest chlorophyll content &chefflera arboricola
flower was achieved by 200 mg'lGA; + 200 mg.L* BA and 100 mg.I* GA;+ 100 mg.L* BA, 180 DAP which
showed significant difference from control treatmieneither of the levels (p<0.05). Increasing camtcation of the
growth regulator up to 200 mg'Lsignificantly increased chlorophyll content comghto control treatment with
mean 28.06%. Compared to other concentrationsraicemd 100 mg.X GA; had the lowest chlorophyll content
(p<0.05). Results of the investigation showed #tlication of plant growth regulators in highencentrations
had positive effects on leaf chlorophyll contentSifhefflera arboricolafoliage plants. Mean comparison using
duncan method revealed that the highest chloromloyitent ofDizigotheeca elegantissinflower was achieved by
200 mg.* GA; + 200 mg.L* for 60 DAP which showed significant differencerfraontrol treatment in either of
the levels (p<0.05). Increasing concentration @& growth regulator up to 200 m@.LGA; + 200 mg.L* BA
significantly increased chlorophyll content commhr® control treatment. Compared to other concéotrs,
control and 100 and 200 m@'IBA had the lowest chlorophyll content (p<0.05)eTBPAD-502 meter provides a
quick, nondestructive measure of the relative mmess of leaves at a specific moment of time. Qiployll
concentration in leaves are thus well correlatét meter readings for Benjamin fig and cottonwodbe genetic
load of hybrids evaluated in our trial is mostlyosopical whereas Waskom et al. [32] tested tentpechmate
materials. Diversity in genetic background may rifelee on N metabolism, causing variations in |eabrophyll
content [20].

The highest chlorophyll content Bizigotheeca elegantissinilwer was achieved by 100 mg-iGA; + 200 mg.L

! BA for 120 DAP. Compared to other concentratioosntrol treatment had the lowest chlorophyll conten
(p<0.05). Mean comparison using duncan method fegtethat the highest chlorophyll content Bizigotheeca
elegantissimdlower was achieved by 200 mg‘IGA; + 200 mg.L* BA and 200 mg.I* GA;, for 180 DAP which
showed significant difference from control treatmieneither of the levels (p<0.05). Increasing camtcation of the
growth regulator up to 200 mg'Lsignificantly increased chlorophyll content comghtto control treatment with
mean 45.90%. Compared to other concentrationsyaloamd 100 mg.l BA had the lowest chlorophyll content
(p<0.05). Results of the investigation showed #ygtlication of plant growth regulators in highemcentrations
had positive effects on leaf chlorophyll contentSithefflera arboricolafoliage plants. The point at which leaf
chlorophyll reaches its maximum, has been termédtgsynthetic maturity" and dose not necessarityespond to
maximum leaf size. the increase of SPAD readindb plant growth has already been documented b2(727].
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Under high irradiance, chloroplast rearrangemettiwieaf cells can ingluence the amount of lighs@bed by the
leaf [28] and hence, chl meter readings.

Table 3- Effect of GA; and BA on Chlorophyll Contents ofDizigotheeca elegantissima Plant. 60, 120 and 180 Day After Spray

Leaf Chlorophyll Index (SPAD)
GAs | BA 60 12C 180 day:
0 0 8.35d 12.22e 30.67d
100 | 9.03cd 13.36de | 33.95cd
200 | 9.03cd | 14.86bcde| 38.66abc

100 | O 10.21cd| 14.33bcde| 34.95cd
100 | 11.76cd 17.9ab | 36.37bcd
200 | 16.76a 19.75a 39.3abc

200 O 16.81a | 14.02cde | 42.65ab
100 | 16.28ab| 16.12bcd | 39.27abc
200 | 17.03a | 17.6abc | 44.75a

Means followed by same letter are not significadifferent at P< 0.05 probability using Duncanést
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