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Abstract
Kaewkong, P. and Sdoodee, S.
Evaluation of nitrogen status and total chlorophyll in longkong (Aglaia dookkoo

Griff.) leaves under water stress using a chlorophyll meter
Songklanakarin J. Sci. Technol., 2005, 27(4) : 731-741

A chlorophyll meter (SPAD-502) was used to assess nitrogen status and total chlorophyll in longkong
leaves, leaves from twelve of 10-year-old trees grown in the experimental plot at Prince of Songkla Univer-
sity, Songkhla province. The relationship between SPAD-502 meter reading and nitrogen status and total
chlorophyll content analyzed in the laboratory was evaluated during 8 months (May-December 2003). It was
found that the trend of the relationships in each month was similar. There was no significant difference
among regression linears of all months. The data of 8 months showed that SPAD-reading and nitrogen
content, and SPAD-reading and total chlorophyll content were related in a positive manner. They were Y =
0.19X+10.10, r = 0.76** (n = 240), and Y = 0.43X-7.89, r = 0.79%* (n = 400), respectively. The SPAD-502 was
then used to assess total nitrogen and total chlorophyll content during imposed water stress. Fifteen 4-year-
old plants were grown in pots (each pot containing 50 kg soil volume). The experiment was arranged in a
completely randomized design with 3 treatments: (1) daily watering (2) once watering on day 7 (3) no water-
ing with 5 replications during 14 days of the experimental period. Measurements showed a continuous
decrease of SPAD-reading in the treatment of no watering. On day 14, a significant difference of SPAD-
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reading values between the treatment of daily watering and no watering was found. Then, the values of
nitrogen content and total chlorophyll were assessed by using the linear regression equations. From the
result, it is suggested that the measurement by chlorophyll meter is a rapid technique for the evaluation of
total chlorophyll and nitrogen status in longkong leaves during water stress.

Key words : longkong, chlorophyll meter, water stress, nitrogen, chlorophyll
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Evaluation of nitrogen status and total chlorophyll under water stress
Kaewkong, P. and Sdoodee, S.
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Table 1. Comparison of regression equations of
the relationship between leaf nitrogen
concentration and SPAD-reading of long-
kong measured in each month during
May-December 2003 (Y = total chloro-
phyll, X = SPAD-reading).

Table 2. Comparison of regression equations of
the relationship between total chlorophyll
content and SPAD-reading of longkong
measured in each month during May-
December 2003 (Y = total chlorophyll,
X = SPAD-reading).

Month Regression equation r Month Regression equation r
May Y =0.17X+12.21 0.74 May Y =0.45X-10.03 0.88
June Y =0.20X+9.97 0.82 June Y =0.39X-4.72 0.91
July Y =0.21X+7.69 0.81 July Y =0.40X-8.11 0.92
August Y =0.17X49.55 0.87 August Y =0.42X-9.51 0.91
September Y =0.25X+7.12 0.89 September Y =0.60X-13.14 0.90
October Y =0.21X+9.50 0.81 October Y =0.36X-4.07 0.91
November Y =0.18X+11.71 0.87 November Y =0.40X-5.29 0.91
December Y =0.15X+13.92 0.82 December Y =0.45X-10.21 0.90
F-test ns F-test ns

%CV 7.08 9%CV 5.81

ns = no significant difference at P < 0.05
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Figure 1. Relationship between leaf nitrogen
concentration and SPAD-reading of
longkong leaves during May-December
2003.

ns = no significant difference at P < 0.05
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Figure 2. Relationship between total chlorophyll
content and SPAD-reading of longkong
leaves during May-December 2003.
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Figure 3. Changes of photosynthetic photon flux or PPF (A), leaf water potential (B), and
stomatal conductance (C) of longkong tree in the 3 watering treatments (O daily
watering, ® once watering on day 7 and A no watering) during the experimental

period.
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Figure 4. Changes of soil moisture during the experimental period.

manaaasianisliimniuaziuuwaliuanasnasain
nmabinludasduannseidn alutudonn andu
f = & X A A X o @ o o
weSifudanuaudnazmnaudnudsarnnisliin u
aa o o & & A 1% X
ABmaneassndnaldiin 1 asen 7 Fu anmauduaz
ADEANAIAINTUMINIINIINAREY IUNIETIAN alu
Y o 4 ¥ ¥ & o & o
T 7 wazdanimsliindrannsuiuee studnly
v 4 VR & o
TUN 8 VBININARRY HAIIMNUUAIANNTUAUITAA
S A% 4 U
AMasdnasenazazdn aluiui 14 vesn1manss
! aa = o o ' ¢ = ¢ X A
uludimsivanmsliin wodndefidudenaamuin
- " 4 L Y 4
Hunalinanauses g aunszean q@sl,mwn 14 223
manaaaslasddniiiu 13.07%

{ ¢ &
msulasuudasainaelsiladiitneslusie aae

v
A8

1 1 1 d' 1 v a |3

lugeniineass wuineneuldanaaslsias

fwasueifniImeansieansiitin azfesg aaad
; o A 24 \
uazdn aludun 14 asn1Inanss IANNLANAS
. fao A 490 ¥ o .
NN nmﬂmﬁmsﬂmawiﬁmnmu (Figure 5)
A o A o A €A & o

waztainAnanldnaaalsiaaNinaSNIAIw B
U lulasiaunazaaalsiadlasld un13iaa “uase
299AauNIng1AN 910 Table 1 waz Table 2 wunlu
o a aa a v A a
Fuf 14 209013N9889 I5N1IMANTITIETIRUS
analsfasd awiidy 13.52 wn/niusiwndn
(Figure 6A) uaziuSanmlulasiand awiiu 19.04
n¥w/nn. (Figure 6B) “w3uniaiddsnudasyIum

a, 6 a U4 1 a a &
aaaliNadaaInn13aI1Eh wuIUSumaaalIias

A A V¥ A o d
28938n1379an1 3N RAAN alutun 14 wesns
naaauviiny 13.87 wn./ninuwin @ (Figure 6C)
FodululufeniadaiduiunisiufsundasdIum
lulasianlagdadn awindu 17.35 nsu/nn. (Figure
6D) TlHHAANLANGNY BandadnuANNLFINNNT
o o AR A _€a &
fusaanialdnnaaslsilasiines

a 3
9130

v & 1 a, &a &
PNHANIINANDI A9 bR INIAaBLINAANLADS
WuspIasian wnsaldussiudSuimlulasianwas
analsfadsnlulunalasdanld wazidunaddanis
a A € o | P AV 1o o
sziiuaaalsfadnudiageneg  laanludasniais
luds  w1saldlditanazsnasy  sandasiunig
31899289 Schaper wae Chacko (1991) ne au
msdalasldnanlsfadimasiuldnanananiia wan1s
U Qs 1 a U U g k%
Wwenldiunrudazainazdasidinsfnendoyaiioedi
dl' ei =2 L% o € 1 1 ei £
WNDTY WNIITL AD9RN WU ETERINSAIN LN
mMyiadsaaalsiadinasiulSuimaaalsiadsinlu
Tuie adrslsfannisyssidunavasluaasnay lag
NINTANBIAMN “WRBEIzHIUT e lulasanuas
aaalsfadsnduamatuldainaaalifadiinasidn
A 1 1 L% o {d‘ v al
J2UEI81 8 LADUW WUIIAIAIN TNWWEN RaqwN
“NAudinad1elie adamsdunmlulasauuas
a ¢ A A o = 2 A
aaalilasswlunnidounninsinm Tleaw oe-
Ad9INUNIIANEN LU ANTAR I TRAGIBNY L2 N1FANEN



3. qUaIUASUNS NN,

U3 27 atfuit 4 ap. - 4. 2548

msiszniululasunazaaslsiladsiumela azaSeain
739

a 4 1% o 4 N
WINWY  LUNIAT LAz g An

60

58

56

APAD-reading

54

52

i} T T T T

1 5

9 14

Days after starting the experument
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Figure 6. Changes of total chlorophyll content and leaf nitrogen concentration of longkong
leaves assessed by SPAD-reading (A and B, respectively) and total chlorophyll
content and leaf nitrogen concentration analysed in the laboratory (C and D,
respectively) from the leaves in 3 watering treatments (O daily watering, B once
watering on day 7 and A no watering) during the experimental period. (Average
values on each line with the same letter are not significantly different by LSD 0.05)
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