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Varietal Difference in Relationship between SPAD Value and
Chlorophyll and Nitrogen Concentration in Rice Leaf

D.S. Kim*', Y.H. Yoon*, J.C.Shin*, J.K. Kim* and S.D. Kim*
* National Crop Experiment Station, RDA, Suwon 441-100, Korea

Abstracts : This experiment was conducted to find out the
varietal differences in the relationships of chlorophyll and
nitrogen concentration with leaf greenness value (SPAD
value). We used two rice varieties with different leaf color
type: Hwaseongbyeo has pale green leaves, and Gwangan-
byeo has dark green leaves. SPAD value was correlated
with chlorophyll a concentration significantly in both vari-
eties, but not with chlorophyll b in Hwaseongbyeo. The
correlation coefficients between SPAD value and nitrogen
concentration of rice flag leaves were highly significant.
However, the regression analysis between SPAD value and
nitrogen concentration of rice flag leaves showed different
relation among varieties. The slope of the regression line in
Gwanganbyeo was steeper than that in Hwaseongbyeo. In
conclusion, SPAD value can be applied to estimate the
chlorophyll a concentration without consideration of vari-
etal differences. Chlorophyll b and nitrogen concentration
in the leaf were regressed to the SPAD values differently
with varieties. This implies that the SPAD value can not be
used directly to estimate chlorophyll b and nitrogen con-
centration without consideration of varietal differences.

Keywords : Chlorophyll a, chlorophyll b, SPAD, rice, leaf
greenness.
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Table 1. Time course of SPAD value in the uppermost leaves of pale and dark green leaf color type rice varieties.

SPAD value in uppermost leaf on

Variety 81DAT
0 11 26 39 46 54 60 67 74 (Heading stage)
Hwaseongbyeo (A) 214 30.9 439 41.0 339 311 329 36.9 34.1 36.5
Gwanganbyeo (B) 25.4 33.1 451 431 383 342 354 38.1 37.0 384
B-A 4.0 22 1.2 2.1 44 3.1 25 1.2 29 1.9

DAT: days after transplanting
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Table 2. Variations in chlorophyll a, chlorophy!l b and nitrogen concentration of the flag leaves of the two different leaf color type v arieties.

I Hwaseongbyeo Gwanganbyeo
em

Mean CV. Range Mean CV. Range
Chlorophyll a (mg/g F.wt.) 28.0 12.9 19.8-34.4 30.6 9.8 25.7-36.1
Chlorophyll b (mg/g F.wt.) 15.7 133 10.9-19.6 15.9 14.4 11.9-22.6
Total chlorophyll (mg/g F.wt.) 37.8 12.3 27.0-46.4 405 10.2 33.9-477
Nitrogen (%) 2.1 8.6 1.6-2.6 23 82 1.8-2.7
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Fig. 1. Relationship between SPAD value and chlorophyll a of flag
leaf at heading stage in rice plant.
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Fig. 2. Relationship between SPAD value and chlorophyl! b of flag
leaf at heading stage in rice plant.
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Fig. 3. Relationship between SPAD value and nitrogen concent-
ration of flag leaf at heading stage in rice plant.
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Table 3. Differences of chlorophyll content and chlorophyll b ratio to total chlorophyll between two rice varieties.

Chl a (mg/g F.wt.)

Chl b (mg/g Fwt.)

Chl b ratio

Varieties (A) ®B) B/A) Number of data
Hwaseongbyeo 28.02 15.69 359 30
Gwanganbyeo 30.60 15.93 342 27
t-value 2.93%* 0.44 3.39%%*
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Table 4. Correlation coefficients of SPAD value with chlorophyll and nitrogen concentration of flag leaf at heading stage in rice plant.

Correlation coefficients

Varieties
Ch.a Ch.b Total Ch. Nitrogen content
Hwaseongbyeo 0.616™ 0.298 0.541"" 0.608™
Gwanganbyeo 0.536™ 0.549™ 0.596" 0.685™

(n=27 for Chlorophyll, n=66 for Nitrogen content)
**Significant at the 0.01 probability level.

Table 5. Analysis of the variance in the regressions of chlorophyll a, chlorophyll b and nitrogen concentration on SPAD value of the flag
leaf at heading stage and in the difference between varieties.

Variety Item Source of Variation DF. Sum of Squares Mean Square F
Total 29 369.87 132.53
Chlorophyll a Regression 1 132.53 243 15.63™
Error 28 237.30 )
Total 29 125.01
Hwaseongbyeo Chlorophyll b Regression 1 14.96 14.96 3.80™
Error 28 110.05 3.93
Total 119 3.63
Nitrogen content Regression 1 0.31 031 11.1™
Error 118 332 0.028
Total 26 23432
Chlorophyll a Regression 1 66.18 66.18 9.84™
Error 25 168.14 6.73
Total 26 101.61
Gwanganbyeo Chlorophyll b Regression | 35.50 35.50 13.45"
Error 25 66.11 2.64
Total 119 7.26
Nitrogen content Regression 1 1.50 1.50 30.74™
Error 118 5.76 0.0488
Total 56 698.79
Chlorophyll a Regression 1 293.24 293.24 39.79™
Error 55 405.55 7.37
Total 56 23347
Pulled varieties Chlorophyll b Regression 1 40277 42,77 12.34"
Error 55 190.69 347
Total 119 12.27
Nitrogen content Regression 1 2.09 2.09 24.30™
Error 118 10.18 0.086
Pulled error 55 405.55
Chlorophyll a Difference 2 0.1 0.055 0.007
Sum of Error 53 405.44 7.65
Difference in regres- Pulled error 55 190.69
sions of pulled and Chlorophyll b Difference 2 14.53 7.27 2.19%
individual variety Sum of Error 53 176.16 332
Pulled error 118 10.18
Nitrogen content Difference 2 1.08 0.54 6.92"
Sum of Error 116 9.10 0.078
A Fest a5 AAE U71905led SPAD-5S022 & SPAD 9] ¥l 3Mduizt 314~428, HhHIE 34.5-43.1
o Msg 2Hskn 7 YL THD AhBHele] SPADGE 2 SHEZE 3ol Wol Exch Fow, SPAD et A
3 Aagrste] BAES Uepd Aol Fig 40t} 24 e F59 A= Fig 33 2] sHdnl= y=0.037x+0.7084(n=66,
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Turner and Jund(1994)y= FAEE A T A9 712 A
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