Research Article

Received: January 22, 2020; Accepted: July 20, 2020

nsldmanlsiaatimasuseliusenunaalsiaa
wazlulasiululunzniratve
Estimation of Chlorophyll and Nitrogen Levels
in Aromatic Coconut Leaves by Chlorophyll Meter

AR DATANT* WALATUTAND NUNTUY
pazimAluladnsinyms UM INeIaeTIvA)aIYaT M NYAAIVAT
AIUAYIFUTN duneiles 39ninasva) 90000
ETTRTPRIEA
vangasinwasmans Az mermansmaluladuasnisinms
UNTIMEIFY TNV EEaT VAT BUNeklaY F9TRgaT 95000
Supakracha Apiratikorn* and Karistsapol Nooprom
Faculty of Agricultural Technology, Songkhla Rajabhat University, Songkhla Campus,
Khao Roob Chang, Muang, Songkhla 90000
Niranee Bueraheng
Program of Agriculture, Faculty of Science Technology and Agriculture,

Yala Rajabhat University, Sateng, Muang, Yala 95000

unAnga

nsUsediusyiunaslsiladlulunsniimenlagld chlorophyll meter (Minolta SPAD-502) n1s
anaUsinaueaduduvesiulasiaululy uaznsindnsgandutiuawesnaslsiladiiinldan Uv-vis
spectrophotometer kagassaNuduNussznINUIINunaslsiiaaluly Apudenlu wazannuidudu
vos59 llasiaululu neaes s wasnumnIng Aruanzudd guneiiiod Jwminaan 1UHLN1TNARDS
WU randomized complete block design #1uau 5 4 Amualidmeasndunsinnisasazaiesn
ownsidlulasiau 4 nau TWiansaza1e519o1m73 Long Ashton nutrient solution fisgsululasiausnaiy
wunamatnvesuiannuderluiiinainnies SPAD chlorophyll meter reading (SCMR) U3unaunay
utuvedlulasaluly uazAinisgandutiauasuesnaslsiladiisuuuuiiduiusfussogiamnnsvody
wandlifiuiengluuazsumimaduiimuduiuitumimdeluwes alilssalulu venanduds

wunAmudsluindunnausnsasazatesinemsidlulasauiiniu wandiiiuiisnanuduius

*{SURAYBUUNAIYN : supakracha.ap@skru.ac.th

v



U 29 avuil 3 wouniau-figuirey 2564 15815memansuazmalulad (3m.)

WBadunsIsenIneaaainnudediu YSunamnududuredulngay wasausunanaslsias waneinen

LY

AMudgrluanunsavunlgidudiva @ usunisussiiiuatUsunamnuduturadlulasiaukas Usuin

v
o

Aaalsfadluly dslunuddelamnsawusdinyninslunisdnnisaisasatusinermsimunzauly

1N31UMOY

AdAgY : raslsilaaines; Aaslsilad; lulasiaw; usniiivey

Abstract

Estimation of chlorophyll and nitrogen levels in aromatic coconut leaves by chlorophyll
meter (Minolta SPAD-502), extracting nitrogen concentrate in leaves, and the absorption range of
chlorophyll obtained from UV- VIS spectrophotometer were performed in this research. A
relationship between the amount of chlorophyll in the leaves, green leaf value, and the
concentration of nitrogen in the leaves was established. The experiment was conducted at a farmer
field in Ko-Taeo subdistrict, Mueang district, Songkhla province, by randomized complete block
design with 5 replications. There are 4 treatments providing different Long Ashton nutrient solution
nutrients with different nitrogen levels. It was found that the dynamic values of the leaf greenness
index measured from the SPAD chlorophyll meter reading (SCMR), the concentration of leaf nitrogen
and the absorption range of chlorophyll, are associated with the development of the leaf phase. It
shows that the ages and the location of the leaves are related to the greenness and nitrogen
content. In addition, it was found that the leaf greenness values increased significantly in
accordance with the rate of nutrient solution with increased nitrogen. The results showed a linear
relationship between leaf greenness index, nitrogen concentration and chlorophyll content. The
results indicated that leaf greenness could be used as an indicator for evaluating the concentration
of nitrogen and chlorophyll in the leaves. Therefore, this research can guide farmers to manage the

suitable nutrient solution in aromatic coconuts.
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Table 1 Long Ashton nutrient solution [6]

2. gunsnluassng
2.1 M3aniiun133Y

Fadonauuzninimendiduauysel
wardvmalndiAeiu duduuznindwenluauy
20 #u fiugnluiufduainizuda suneides
Fiaaswan wustungnddvemdu 4 ngu
nquaz 5 #u (Widudusiuaug) fudedaly
ugninanusiluvedugesiieguszanunarsma
Tuvesluauysalfl 14+1 91nenasn lnsusas
naulidudmeaesiifiarsararesinems Long
Ashton nutrient solution [6] (#1371471 1) fisedu
Tulnsiausinediu laun

2.1.1 Amnaeadt 1 Iiarsazatssg
omnsitlaifflulesiau 1 Gns/su dUnwiazads (T1)

212 Fmeansil 2 IWaisazaiesig
onsisllulnsiau 140 fadndu/ans (nandudu
Unfvaslulasiauluansazaiesinens) 1 dns/
#u TudUaiusnvomniiiou dawluduanmii 2, 3
way 4 Wiansagangsmemnaiiounaud 1 (T2)

2.1.3 Ameansil 3 IWansazatesiy
omsiidlulnsian 176 Tadndu/ans Uuna 1
dns/fu dUnsiazass uasniuasazanetoyiSe

AILTNTY 1 % LESUNNGMU dUAviaLASe (T3)

Stock solutions Concentrations (g/L)

Stock solution to 10 mL of deionized water (mL)

KNO, 80.8 5.00
MgSO,.7H,0 73.6 5.00
Ca(NO,),.4H,0 188.8 5.00
NaH,PO,4.H,0 36.8 1.25/2.50/5.00
Trace elements 1.00
Fe-citrate solution 5.00
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2.1.4 Amnasd 4 lilansazaresn

979113 (control) (T4)
2.2 maiudaya
2.2.1 msUszifiuaanudealu
Uszidurmnuidealuvedudieglu

szazlugeu ssozluvensauiniud wazszeyly
undausuluididenduaniwansyoniiauysal
Tshogrdlulunsasszozluvasuusninivey
74 4 ngu feiedesaaslsfiadiines (Minolta
SPAD-502, Japan) sumxﬁiuagjuuéfu i olaileen
auderludiinisnszaesalutienite Saaann
arusunislunsazlundaduinaied s vh
w3 osmngluiundsiitaatrnuderludions
Fudrululusundsiananinluadniinsies
raslsadluesfiRnseely

2.2.2 NMSANALATILATIZNAUTUTY
vpmaslsiaasiululy

naeantaa1anudealundn v

Frogsluandu aswundsildiadesnaslsiiad
finesinrranudedlu duiminan droindosts

o ' o 1

At 4 v kagInAINIINANAUYTIAIYRY
aaalsfladiileia1nia3es UV-VIS spectrophoto-
meter
2.2.3 MFUATIENANUTUTUVDIT
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Tulmsiausau 1ne3s micro Kjeldahl method 14
\A3 89 modification of the kjeldahl method GR

nyuszaululasiauindueuduasuinsgu

501

2.2.0 ANWIAUFUNUSTEWINIAIAINY
Wenlutuseaululasiau
TAgANeIAIUEUNUS TEUT19AN
ANuIgluAuANUNTuesnaslsiadsanluly
Fafald AuduRugszng1ennduduves
aaolsilagsaululuiiatalasuszaululasaululy
LagAUFAUNUSSERINeAIALT e luAUSEAY
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(ANOVA) TaeldTusunsy Statistical Analysis
System (SAS) version 9.1.3 uagluTauLiguau
wAnA19v83A 148 8lae3s Duncan’s multiple

range test (DMRT) fiszfuauidesiu 95

3. NAN15IBUAZIAT
3.1 n1suszifiuAtaudsaluusniig
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Yveuseirdesraelsiladimed (Minolta SPAD-
502, Japan) Ineinlufiegluszezluseu szerly
Agouaun wazszerluuddn Mseddluluudaz
sverluvosdungnindmentis 4 ngy wuinan
anuderluiianuuanssiunsaddlun nds
neanwasayszerlu Inefisvorlugoudmaana
7l 3 Tiranudesluandign (58.52 SPAD value)
509890 Ao Awnaeddl 2 uaz 1 laaudedly
laiginariu (55.43 wag 54.40 SPAD value snsdIsiu)
wavdmaaesd 4 Waranuderluluszeslugou
ffoniian (43.65 SPAD value) uanainiiuwuing
svuzluiteounun dmnaesd 3, 2 wag 1 1¥en
AN enluninlasneiu (66.03, 62.42 way 62.13

SPAD value U8R U hasdannasddl 4 1m0
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i 1 (70.98 SPAD value) 50389 fie Asiinnassdi
2 uag 3 (67.60 way 52.40 SPAD value Aua1AU)
(M157971 2) azuiulidn3nsussdiupaslsiladlu
Tuseiaiinaldegnsrnduarinnesuisniu
Funusszninea1nuLdealu (SPAD reading)
Usunadlulnsiau wasUSunamaslsiladiiusedule
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apened [9] 1ng [10] a1l [11] wazniwnlsvaan
[12] \Juduy
3.2 n1sUszfiuataulgaluuzniig
Ymeuisumslusineiy
AsUsELITUA1ANL T 2 TunE NS 17
vmeuseirdesraelsiladimed (Minolta SPAD-
502, Japan) Ine¥aiidumiasnatuvedufesauis
wn taun vShalaulu naslu wazvaneglu wuin
Anudeluianuuananstunsadaluynds
naaowwatsazsunisly Tnedmaaesd 4 T

Anudgalutdesiiaaynaunus walaulu nansly

Table 2 The SPAD values for leaf greenness of aromatic coconut at different leaf stages

Young leaf stages Mature leaf stages Old leaf stages
Treatments
(SPAD values) (SPAD values) (SPAD values)

T1 54.40 b 62.13 a 70.98 a
T2 55.43 b 62.42 a 67.60 b
T3 58.52 a 66.03 a 71.67 a
T4 43.65 ¢ 50.80 b 52.40 c
F-test > *x "
CV. (%) 1.26 3.03 1.34

** = means with different letters are significantly different (p < 0.01) by DMRT

Table 3 The SPAD values for leaf greenness of aromatic coconut at different leaves positions

Treatments | Leaf base (SPAD values) | Leaf mid (SPAD values) | Leaf apex (SPAD values)
T1 66.283 a 61.350 a 57.633 a
T2 64.692 a 59.454 3 57.813 a
T3 68.033 a 61.429 a 57.088 a
T4 49.975 b 44.583 b 44.688 b
F-test *% *% *x
CV. (%) 6.78 6.95 7.48

** = means with different letters are significantly different (p < 0.01) by DMRT
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Souuluvesfivusazatinty [13-15]
3.3 N113531A518M AT UTUYD 50
Tulnsiululunznirathmen
N1574A18M AIULTUT UV ITH
Tulasiaululunainisneass nuandanuuanang
funnsadfogaivedday Tnedmeaesdi 3 e
anududureslulnsaululuiademniign (1.68)
waldupnansiudmeansdl 2 uay 3 Selvanau
Wudwvoslulasiaululu 1.64 way 1.59 aruaau
drudmeansd 4 Tiaaududuvedlulasiauly
Tuiedesga (1.40) ierSsuifisuiumauden
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‘Lu’LUﬁﬂJm&Jsuu’mLm‘uﬁﬂqﬂ%qmaaqai‘mwmmﬂsm
funsads Tnvdmaaesd 3 wansaiaudealy
mﬂﬁqm (66.03) lalumnansiudmaansdl 2 uay 3
fIAn 62.62 uaz 62.13 MUY @udmnaneil 4
Tiaanudenluluedediagn (50.80) (1519l 4

=
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AMUFURUSAUAIAMUTEIlUNTANLATES SPAD

meter Wluidmaieinu Ing Lemaire wazany
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[16] 578197171 SPAD meter aunsaliduiaiasile
Tunmsinelulasiauvesie wazddnrateuidey
ANUINAT LA INAIT TR SPAD meter JA14

Fuusiuamnuuturaslulasiaulufiv [17,18]

Table 4 Nitrogen concentration and SPAD

values of aromatic coconut mature

leaf
Concentration | SPAD values
Treatments
of nitrogen | of mature leaf

T1 1.59 ab 62.13 a

T2 1.64 a 62.42 a

T3 1.68 a 66.03 a

T4 1.40 b 50.80 b
F-test *x x*

C.V. (%) 3.73 3.03

** = means with different letters are significantly

different (p < 0.01) by DMRT

3.4 AUdUNUSsEuIeUSunalulnsiau
. - v %
wagAnugalulunswiIuvieu

ANSTIANNANNUSVBINSIUABUWUAY

'
a

Usualulasiaululunazadafinnulesvedu
g1uldarnades SPAD vasluisdaufiaun wusnd
Asnszanesfineudnane Iaaunsdadunsed
fiauduiusogafidoddnydedian ¥ = 0.0111x
+0.9617, R = 0.5349*** auansliiiiuind s
anudeavedlufionuldainados SPAD meter §i
A1nn Usunaddulasiaululuduuilduluianig
WPy (U7 1) Wuifierdunsideves Kawakami
wazauz [19] inuinnsvldualulasiauluihe
(Gossypium hirsutum L.) 92iNaanAuLl82983
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wiu nganlslewsanina (gluta-thione reductase)
lumsn3anea (nitrate reduc-tase) HAN1SNAABY
suiulindwivgdeyassdululufienadeiu
fio ieldelulnsiauliiufioudiusunalulnsiou
TuioidofivuazUsinunaslsilagluivazifiniy
wilifmudusiusidululumeuinvsensauiy
UTunuvasansituayyadassluiy wazainnis
naaesluludule nud1 AANULT LT UVD
Tulastaululu (N) wagAuNduvesnaslsilaa

uUFDNUENUN U (Un./31.9) TAuFunusiu

WUULEURSY [20]

1.9 Regression of N by SPAD (R? = 0.535)
18 y = 0.0111x + 0.9617

i | R? = 0.5349 . e L
1.6

15 +

1.4 |

Total nitrogen (N)

13
1.2 4
1.1
35 40 as 50 55 60 65 70 75

Leaf greenness values by SPAD meter (SPAD value)

Figure 1 The linear relationship between total
nitrogen and leaf greenness index by
SPAD meter of aromatic coconut

leaves

3.5 nsusziiuAUsuanaslsiaaluly
wzwd1ativen
nsUsgtiuarUsuunaslsiaaluly
ugndmeudaeIssataszezluvensuun
Wil lagldiegsluludunvigarinsvesnis
NARDITRIRuNENE1IUNeNTTS 4 NaY NUT1A
Usumnaslsladlulunzndiiiimenstanun
Usunaunaelsiladie uazUsununaslsiadtinim
uanensfunsedRlunndmeass TngnuinUiinm
Aaelsfladianunludmaansdl 2 gafign (56.74
me/9) waliumnansiudvnaesdt 1 way 3 (55.93
uay 47.45 me/g MmuaInv) druliununaslsilad
renudnludmeaesdl 1 uansAgeiian (27.77
me/9) wiliuwmnansiudvnaesdi 2 was 3 (26.25
wag 20.27 mg/g MIUAIAU) YeNeINTUN U
UsinaumaslsiladSuansalumadiientu Tngluds
nAaoafl 1 LLamaﬂ"]’qqﬁ‘qﬂ (50.68 mg/g) Wl
wAnFNIRUAMnaesdl 2 uaz 3 (48.16 uay 37.45
me/g MUEEU) uavdmaaedit 4 IhanstauTunes
aaolsadlulunznd oo Usunm
aaolsiladie uazUIuunaslsiladdngn (32,82,

13.50 wa 25.02 mg/g MUU) (11371471 5)

Table 5 Total chlorophyll, chlorophyll A and chlorophyll B of aromatic coconut leaves

Treatments Total chlorophyll (mg/g) Chlorophyll A (mg/9) Chlorophyll B (mg/¢g)
T1 5593 a 27.77 a 50.68 a
T2 56.74 a 26.25 a 48.16 a
T3 47.45 a 20.27 ab 37.45ab
T4 32.82b 13.50 b 25.02 b
F-test *x *x x
C.V. (%) 17.22 23.00 22.52

** = means with different letters are significantly different (p < 0.01) by DMRT

504




71 29 avvil 3 WO¥N1AL-IguIgU 2564

215815 memansiasimalulad (1an.)

3.6 AMUFUNUS 5ENI19A1ANNT 82T
Audsununaslsiaa
AsMANNFURLSYeIAIAITEalulu
wazUSumunaslsiasy analaainias g
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leaf greenness values

m 7 T T

Treatment

Figure 2 The relationship of leaf greenness

values by SPAD meter, total

chlorophyll, chlorophyll A and

chlorophyll B of aromatic coconut

leaves
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