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Fig. 1. Linear regression relationship between the chlorophyll meter readings and extracted chlorophyll
determined by spectrophotometry for leaf senescence of ‘Reagan’ chrysanthemum induced in 25

‘C in the dark.
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Fig. 2. Linear regression relationship between the reading of SPAD-502 chlorophyll meter and extracted
chlorophyll determined by spectrophotometry for 18 chrysanthemums.
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Fig. 3. Daily changes of SPAD readings of ‘Hong-Har-Lei’ chrysanthemum leaves incubated in 6 temperatures in the
dark.
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Fig. 4. Linear regression relationship for daily SPAD reading of 3 chrysanthemums in 28°C in the dark.
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Table 1. Linear regression relationship for daily SPAD changes of 3 chrysanthemums in 4 temperatures in

the dark
Variety Temperature Regression equation R-squrae p
treatment Y =r.e. X days + value
Hei-Shiou-Gi 19°C Y=-0.65x +49.7 0.46 p<0.001
23C Y=-0.72x +49.2 0.51 p<0.001
28C Y=-2.08x +54.8 0.64 p<0.001
33°C Y=-2.14x + 53.0 0.63 p<0.001
Hei-Sing-Huang 19°C Y=-0.75x+39.4 0.49 p<0.001
23C Y=-121x+40.3 0.74 p<0.001
28C Y=-2.40x +44.6 0.84 p<0.001
33°C Y=-3.15x+46.5 0.84 p<0.001
Hong-Har-Lei 19°C Y=-0.81x+40.9 0.46 p<0.001
237C Y=-1.64x+42.8 0.57 p<0.001
28C Y=-2.53x+45.2 0.75 p<0.001

33°C Y=-225x+43.2 0.68 p<0.001
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Table 2. Initial SPAD, regression equation of daily SPAD, and estimated days to SPAD 30 of 18
chrysanethemums.
) Initial SPAD i ) Estimated days
Variety ) Regression equation R-square p value
reading to SPAD 30

Ho-Lan-Bai 316 60.8+0.7 Y =-3.55x + 60.8 0.70 p<0.001 8.7
Chau-Din-Yu 324 58.1£1.9 Y =-4.67x +58.4 0.83 p<0.001 6.1
Cho-Lin 148 57.5+1.5 Y =-3.33x +58.0 0.79 p<0.001 8.4
Chun-Ze-Wan 33 56.9+1.3 Y =-2.81x+57.8 0.74 p<0.001 9.9
Huang-Gin-Ye 335 55.0£1.1 Y =-621x+56.2 0.86 p<0.001 42
Tao-Gi 318 53.1+1.8 Y =-3.49x + 53.6 0.86 p<0.001 6.8
Gin-Fon-Cher 322 53.1+1.3 Y =-2.53x+55.0 0.73 p<0.001 9.9
Ar-Lai-Feng 331 52.842.2 Y =-2.13x +52.8 0.77 p<0.001 10.7
Chin-Sing-Huang 319 52.542.3 Y =-651x+54.4 0.89 p<0.001 3.7
Gi-Siang-Feng 287 52.0+0.8 Y =-3.58x +52.7 0.78 p<0.001 6.3
Hong-Kon-Chei 282 51.7€1.7 Y =-3.42x+51.5 0.81 p<0.001 6.3
Hong-Mei-Reng 332 50.3+1.5 Y =-2.68x +49.7 0.79 p<0.001 7.4
Hei-Siou-Gi 232 49.3+2.3 Y =-3.58x +50.7 0.88 p<0.001 5.8
Hua-Se-Gie 377 48.5+1.6 Y =-277x+46.2 0.62 p<0.001 5.8
Hon-Fon-Cher 326 45.7+2.1 Y =-331x+444 0.73 p<0.001 4.4
Chai-Hon 334 45.5+1.1 Y =-3.83x+45.7 0.83 p<0.001 4.1
Siou-Pin-Pang 261 43.0+1.8 Y =-4.92x +43.0 0.85 p<0.001 2.6
Hong-Har-Lei 328 42.0+1.4 Y=-451x+43.8 0.89 p<0.001 3.1
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Fig. 5. Daily SPAD changes of leaf attached on one node or single detached leaf of ‘Reagan’
chrysanthemum in 25°C in the dark or light.
Lt: incubation in the light, 1500 lux. Dk: incubation in the dark.
Lf: detached single leaf. Lf + Sm: one leaf on single node stem.
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Using Chlorophyll Meter to Investigate the Leaf
Senescence of Chrysanthemum'

Chian-Shinn Sheu?, Jeff G. Atherton® and Peter G. Alderson’

ABSTRACT

The aim of this study was to determine the relationship between extractable
chlorophyll and SPAD readings in chrysanthemum leaves. Chlorophyll breakdown during
leaf senescence was measured by chlorophyll meter, SPAD-502, and diversity of
chlorophyll declination was evaluated among varieties.

SPAD readings were significantly related to extracted chlorophyll of chrysanthemum
leaves both on a fresh weight and leaf area basis. The linear regression relationship
between the SPAD readings of leaves in different stage of senescence induced in 25°C in
the dark and chlorophyll contents analysed by spectrophotometry was described. The R*
value for total chlorophyll on a leaf area basis was 0.820, while on a fresh weight basis
was 0.660. The SPAD readings of 18 varieties with different greenness and their
extractable chlorophyll contents were also correlated. The R of linear regression equation
on a leaf area basis was 0.795, while on a fresh weight basis was 0.635.

Senescence of leaf discs of three varieties in 6 temperatures in the dark was
investigated. The higher the temperatures, the faster the SPAD readings declined. Initial
SPAD of 18 chrysanthemums were between 42.0 and 60.8. The speeds of chlorophyll
declination in 25°C in the dark among 18 varieties were calculated by regression analysis.
The highest speed was SPAD —6.51 daily, and the lowest speed was —2.13. The estimated
days to leaf yellowing of 18 varieties was correlated with the initial SPAD readings
(r=0.662) and with declining speeds (r=0.718) of chlorophyll breakdown. It was suggested
that chlorophyll content and its declination of leaf could be a selecting indicator of

breeding program.

Key word: chrysanthemum, leaf senescence, SPAD, chlorophyll breakdown.
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