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Genotypic Difference of Rice Leaf Color in Response to Nitrogen

ZHANG Jing SHI Hui-Qin DU Yan—Xiu LI Jun-Zhou ZHAO Quan-Zhi
( Rice Engineering Research Center and Key Laboratory of Physiology/Ecology and Genetic Improvement of Food Crops
in Henan Province Henan Agricultural University Zhengzhou 450002)

Abstract: The experiment was conducted in two nitrogen treatments: one is with high nitrogen application;
the other is without nitrogen supply. The indexes coming from leaf SPAD—alue were used to evaluate leaf color
and nitrogen sensitivity of rice among 146 genotypes before heading stage. All the tested genotypes were divid—
ed into 4 types according to their leaf SPAD—~value. Type I of 19 genotypes had lower SPAD—~value and lower ni—
trogen sensitivity. Type II of 20 genotypes had deeper leaf color and is also insensitive to nitrogen. Type III
and IV included 20 and 11 genotypes of higher nitrogen sensitivity with lower and higher SPAD—~value respec—
tively.
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Table 1 Name and source of materials

Source Province Amount Name of experimental materials Sub-species
73 05498, 06j1.838 - <988 N <9618.9804 . 8388
054799, 058+ 03-34. 6 . N ~ 9003, 3. 5 .
14-8.9103. N 2000.6811 11 2. 06G88 . 5 8241,
9668 . 18+ 321.H301. NN ~ 9002, 967+ 3. 7
838 . 06121, 20681 . I 5 . . 107 . 3.
2 . 196.9002-1-1 . 5 . N N 2000 . N 1
~ 98074. 18. 7 201, | BN 101, 05044 . N 0413,
4 1+ 06073.99102.3114. 107+ 1
23 N 592, v~ 52837, 7 . N N 8333,
418, 14. N 1 . | BN 9 4 . 9 . 15
N 88. 15-1. 2524, 47-1 N 953
11 |IEEEN 607.KT28. 1008+ 8 N 302, | N 11, 10 .
502 702
6 D-12. 5128, 265+ 371, 454 1
2 453 32
5 6329, 626 63.96-2. 3
2 [N
2 N
2 297, 88
1 D1
7 N N 1 . N N N
9 N N N 418, N N N N
IRRI 4 Mudgo.IR36.ASD-1 PTB33
1.2
2007 10 o 7d SPAD
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( N )225 kg/hm’ SPAD .
35% +35% 30% N N 2 SPAD
1.3 SPAD Table 2 Changes analysis of leaf SPAD-value of different
SPAD-502 ( Minolta ) rice genotypes in two nitrogen treatments
3 (
) Item Non-nitrogen supply ~ High nitrogen supply
4 . mean 38.78 45.45
7d Amplitude 31.23 ~44.53 40.35 ~48.18
.5 range 13.30 7.83
5 . (%) cv 6.70 3.30
1.4
Microsoft Excel 2000 SPSS 16.0 2.2
. 2.2.1 3
SPAD
2 SPAD
2.1 SPAD SPAD
1 Kolmogorov-Smirnov. D °
146 SPAD 19 SPAD 35.06 ~
146 SPAD 38. 35; 19 SPAD
146 40.05 ~44.95. 19
. SPAD SPAD 4.45 ~
. 6.59 10.79% ~17.67% -
19
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30 Non-nitrogen supply Nitrogen supply
) N 2.2.2 4
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ﬁ“:1:} 20 o
il ﬁ E ﬁ 20 SPAD
0 31333537 39'j'43 ﬂ e ST 1003~ 4379 20
SPADff{ SPAD-value SPAD 45.18 ~47.61. 20
1 SPAD
SPAD 2.30 ~5.01 5.25% ~12.20% s
Fig.1 Frequency distributions of leaf SPAD-value of 20
different rice genotypes in two nitrogen treatments
2 146 2.3
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Table 3  Response of leaf color of rice genotypes with low
SPAD-value and low nitrogen sensitivity to two ni—

trogen treatments

SPAD SPAD-value

(%)
Genotype Non-nitrogen  High nitrogen ~ D-value  Ratio
treatment treatment
9618 37.02 41.02 4.00 10.79
265 37.16 41.62 4.46 11.99
1 37.52 42.25 4.73 12.62
35.06 40. 05 4.99 14.22
321 37.61 43.26 5.64 15.01
9668 38.16 43.80 5.65 14. 80
35. 61 41.31 5.71 16. 02
1 38.24 43.96 5.72 14.95
9 38.15 43.95 5.80 15.19
302 37.42 43.29 5.86 15. 67
3 37.78 43. 66 5.88 15.57
15 36. 85 42.85 6. 00 16. 28
37.63 43.76 6.13 16.29
98074 37.03 43.26 6.23 16. 82
38.01 44,38 6.37 16.76
101 36. 48 42.93 6. 45 17. 67
11 38.26 44. 84 6.57 17.17
371 37.40 43.99 6. 58 17. 60
967 38.35 44,95 6.59 17.19
= SPAD -
SPAD ; =( SPAD -
SPAD )/ SPAD
x 1005

D-value = leaf SPAD—value in the treatment with high nitrogen supply —
leaf SPAD-value in the treatment without nitrogen supply Ratio = ( leaf
SPAD-value in the treatment with high nitrogen supply — leaf SPAD-value
in the treatment without nitrogen supply) / leaf SPAD-value in the treat—

ment without nitrogen supply x 100. The same as below

20 o
20 SPAD 30.17 ~
36.78; 20 SPAD
40. 63 ~44.79; 20
SPAD 7.66 ~12.76

20.71% ~42.30%
20

Table 4 Response of leaf color of rice genotypes with high
SPAD-value and low nitrogen sensitivity to two ni—

trogen treatments

SPAD SPAD-value

(%)
Genotype Non-nitrogen High nitrogen D-value Ratio
treatment treatment
43.79 46.09 2.30 5.25
900244 44.97 47. 60 2.63 5.85
7 42.22 45. 48 3.26 7.72
1008 41.72 45.18 3.46 8.29
824 44. 14 47. 61 3.47 7.85
1 42.22 45.72 3.49 8.27
43.50 47.10 3.59 8.26
6 41.63 45.38 3.74 8.99
4 42.63 46.76 4.13 9.69
054799 41.85 46.02 4.17 9.97
6 43.09 47.28 4.19 9.73
99102 42.99 47.19 4.21 9.78
5 41.52 45.79 4.27 10. 29
3114 41.49 46.07 4.58 11.03
41.00 45.65 4.65 11.33
H301 41.49 46.18 4.69 11.31
107 41.63 46. 41 4.78 11.48
Mudgo 40. 63 45.58 4.96 12.20
9804 41.69 46. 69 5.00 11.99
3 32 42.17 47.18 5.01 11.88
2.3.2 6
SPAD
SPAD SPAD
11 o
11 SPAD
38.44 ~40. 39; 11
SPAD 45.24 ~47.65; 11
SPAD
6.74 ~ 9.02 17.92% ~
23.34% 11
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Table 5 Response of leaf color of rice genotypes with low SPAD .
SPAD-value high nitrogen sensitivity to two nitro— SPAD .
gen treatments ( 7) SPAD
o
SPAD  SPAD-value SPAD .
(%) SPAD
Genotype Non-nitrogen High nitrogen D-value Ratio ° SPAD N
treatment treatment R
30. 17 42.93 12.76 42.30
7 SPAD . SPAD
31.69 43.31 11.62 36. 66
33.75 44. 58 10. 83 32.09 . .
Table 7  Correlations between leaf SPAD-value in the
32.00 42.17 10. 18 31.80 . . .
treatment with high nitrogen supply leaf
0334 34.78 44.79 10.01  28.78 . . .
SPAD-value in the treatment without nitrogen
9003 34. 88 44.74 9. 86 28.27 .
supply D-value and ratio
06j1 32.87 42.07 9.20 28.01
626 35.63 44.58 8.95  25.13 SPAD  SPAD~value
9103 34.59 43.50 8.92 25.78
TNI1 31.92 40. 63 8.71 27.28 Index Non-nitrogen High nitrogen D-value
ASDH4 35.60 44.25 8.65 24. 30 treatment treatment
8 34.70 43.30 8. 60 24.78
0. 596
.94 44. 4 .52 23.
35.9 6 8.5 3.69 SPAD
297 35.78 44. 17 8.39 23.46
3 36.52 44.74 8.2 2251 -0.846™ 0.034
36.31 44.45 .14 22.41 -0.782™ —~0.084 0.988™
454 36.57 44. 38 7.82 21.37 o 0.01
702 36.78 44.53 7.75 21.07 ** Correlation is significant at the 0. 01 level ( 2ailed)
1 37.09 44.83 7.74 20. 86
D1 36.98 44. 64 7. 66 20.71 3
21
6

Table 6 Response of leaf color of rice genotypes with high
SPAD-value and high nitrogen sensitivity to two

nitrogen treatments

SPAD SPAD-value
(%)
Genotype Non-nitrogen High nitrogen D-value Ratio
treatment treatment
38.63 47.65 9.02 23.34
38. 69 47.12 8.43 21.79
8333 38. 80 46. 81 8.01 20. 65
5 38.82 46.71 7.89 20. 31
38. 65 46. 51 7.86 20.33
52837 38.44 46. 24 7.80 20. 28
988 38.78 46. 47 7.69 19. 82
39.91 47.44 7.52 18. 84
4 38.50 45.89 7.39 19.21
6329 40. 11 47.30 7.19 17.92
39.31 46.35 7.05 17.93
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2 SPAD
SPAD
23
SPAD
151
4 21
SPAD .
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