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Abstract: A linear correlation model between chlorophyll content and SPAD value was set up. It might allow us

to determine the chlorophyll content without hurt to plants among a large scale of samples. The genotypic difference

data on nitrogen responsiveness among 192 elite inbred lines were also reported as the reference data on nitrogen use

efficiency breeding in maize. The significant linear function of maize inbred lines between SPAD value and chlorophyll

content in seedling stage was y=0.077 6x+0.175 6(r=0.92). The chlorophyll content of 192 maize inbred lines in seedling

stage (3 leaves, 6 leaves and large bell stage) were determined in low—nitrogen(LN) and normal-nitrogen(NN) condi-

tions, respectively. The variance analysis indicated that the genotypic and environmental variances were both very sig—

nificant and the large bell stage was the most sensitive stage under either LN or NN condition. Nitrogen—sensitive in—

dex was defined as the percentage of the substations of the chlorophyll content in NN and LN. The nitrogen—sensitive

indices of 192 maize inbred lines were analyzed, varied from 7.55% to 39.87%.
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Table 1 SPAD value and the chlorophyll content in leaves among 34 inbred lines
R SPAD i + Fpifize WG + FRifkZE (ng/g) BB SPAD i + iz WHERER G + FrifEZE (mg/g)
Material SPAD value + SD Chl +SD Material SPAD value + SD Chl +SD
N528-1(1284) 51.8 £ 2.05 49732 + 0.05 17 373 + 4.73 29987 + 041
i 371 47.0 = 5.18 39997 + 0.20 L102 49.8 + 2.52 4.0453 + 0.05
| 58.6 = 3.65 45588 + 0.12 H3 476 = 2.14 3.7626 + 0.38
ik 137 30.7 = 4.07 23073 + 0.26 CA091 38.7 + 2.85 29925 + 046
g 273 469 + 2.18 3.9042 = 0.07 P 28 41.1 + 3.82 3.3353 + 0.18
8902 51.8 + 7.81 4.6454 + 0.18 A 330 29.8 + 1.16 22473 £ 0.12
CA375 459 + 7.25 3.2816 + 0.05 3% 318 469 + 5.52 32627 + 0.33
P138 414 £ 428 3.3194 = 0.19 # 515 443 + 248 4.0255 £ 0.39
3189 52.3 + 4.88 3.8801 = 0.36 4112 51.8 + 3.91 44374 + 0.23
U 144 51.4 = 3.00 44223 + 0.10 818 423 + 5.70 3.6774 + 0.12
HC 454 + 643 29850 + 0.32 #% 12 484 + 2.62 41190 = 0.12
CMI1.292 60.3 + 6.01 4.8300 + 0.18 Joo1 379 = 6.64 3.3843 + 0.32
F1 340 449 + 3.90 3.6531 = 0.29 1L 3053 57.1 = 2.80 44687 £ 0.17
CA335 559 + 1.66 42895 + 0.05 444 254 + 1.55 23674 + 0.11
i 52106 39.8 + 1.39 33676 + 0.22 478 25.1 = 5.00 2.1821 + 0.39
y75 38.3 + 5.06 3.2518 + 0.40 4 387 524 + 6.05 4.060 1 = 0.23
31778 36.5 + 5.28 3.3923 = 0.50 #11-8 31.7 + 3.86 24036 + 0.34
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Fig.1 Scatter diagram and regression model between

SPAD value and chlorophyll content on maize
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Table 2 Significant test for simple linear regression between

SPAD value and chlorophyll content in maize leaves

SRR F HEE R ¥ Jr F{A
Source of variation ~ DF  Sum of squares Mean square  F-value
| 1 16.430 16.430 174.727%%
ELI S 32 3.009 0.094
&t 33 19.440
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Table 3 Variance analysis of chlorophyll content on192 maize inbred lines in seedling stage under LN and NN treatment

3 4] 6 -4 U UUNEE: ]
ib 7 .
3 leaf stage 6 leaf stage Big bell mouth stage
Treatment
MS r P MS Ja P MS r P
RE AL fh A 0.12 3.12%%  <0.000 1 0.20 2,72 <0.000 1 0.18 3.1 <0.000 1
X 4 0.87 2234%%  <0.000 1 0.60 8.06%* 0.00 111 18.97+%  <0.000 1
R 22 0.04 0.07 0.06
IEEAEA i 0.12 3.92%%  <0.000 1 0.20 3.81%% <0.000 1 0.21 536%%  <0.000 1
X 41 0.31 10.00%%  <0.000 1 0.50 9.31%x 0.00 0.21 5.45%% 0.00
2 0.03 0.05 0.04

HIZE 4 W LIE ) IERBERUAE IR 3 At R T A Y SRR R
SRR TR SR HAREAE BN ) SGRAETT ORI 2R S i o RUE Y, b A% ) i
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Table 4 Broad—sense heritability of chlorophyll content withdifferent nitrogen treatment on

192 maize inbred lines in seedling stage

ib B 3 4 6 -4 N UNEE|
Treatment 3 leaf stage 6 leaf stage Big bell mouth stage
TR 3 0.413 8 0.364 2 04112
IEH A 0.493 0 0.4833 0.592 3

R5 1R2HERREHTARRLEAMRREEEREZEERAST
Table 5 Interaction analysis and difference of chlorophyll content on 192 inbred lines in seedling

stage between LN and NN treatment

3 6 i USR]
LU 3 leaf stage 6 leaf stage Big bell mouth stage
Treatment
F P F P F P

X 4 13.66%* <0.000 1 0.20 0.819 8 15.15%* <0.000 1

it 91.93%* <0.000 1 652.44%% <0.000 1 2 913.68%** <0.000 1

A A 5.87%* <0.000 1 4.98%:* <0.000 1 6.59%* <0.000 1
Al x b B 0.76 0.988 8 111 0.1815 1.21% 0.044 7

DA LSRRV RS IERH MRS Rl e AR RIAE BRI 2 28 5 B R PR 2 e 5
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Table 6  Nitrogen—sensitive index of 192 maize inbred lines in seedling stage %
S N SR %L R N U £ EA N RS £
Name Nitrogen—sensitive index Name Nitrogen—sensitive index Name Nitrogen—sensitive index
F 340% 7.55 x 17 21.07 7 818 26.64
BrA 153-2 11.29 B104 21.12 2548 26.83
K12 11.36 #1599 21.13 %91 26.85
7595-2 12.11 Joo1* 21.16 7} 598 27.12
CA156 12.11 L 5003 21.23 77 27.17
OH43 13.09 888-9 21.32 y75% 27.29
#5 29 13.27 3% 209 21.81 698-3 27.35
3 205 13.34 89-1 21.89 1X9801 27.36
713130 13.60 HZ85 21.96 M14 2737
CA339 13.62 Il 321 22.00 D #i 212 27.38
T 842 13.67 7167-1 2213 T 846 27.47
B84 13.80 #4156 22.13 1 11-8% 27.52
#5 28 13.88 Y7 22.14 465 27.54
1102 14.11 1 9-21 22.24 W 412 27.57
& 344 14.17 CN962 2231 iT 68 27.76
31778% 14.47 495 2232 PI143 27.92
PI10 14.50 1029 2253 7379-2 27.95
U8l112 14.70 W 81162 22.61 #1106 27.99
(8605-2 14.76 5213 22.69 FL 8-3(1263) 28.16
3189+ 14.89 W 137% 22.70 $7913 28.18
T 477 15.67 17 2273 s 28.20
P138* 1571 200B 2278 8001 28.30
B Y 15.90 CML396 22.92 T8 28.37
K14 16.09 iL 5114 22.94 5022(B) 28.46
ARRH 16.15 1037 23.11 CN165(-F5 %) 28.72
% 11 16.24 i 218 23.20 7884 28.87
5 330% 16.30 B73 23.24 21 28.99
£S40 16.53 Fy o1 23.44 QB8O 29.13
i 28+ 16.65 DP62-7 23.65 63 29.25
e 1 16.73 523 23.81 i 515% 29.41
3 319 16.80 JIl 10737 23.85 BCHE 29.43
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ZFR 6 Continued 6

TR N HUBFEEL HFR
Name Nitrogen—sensitive index Name
803 17.06 Y-k
LR 4C1 17.32 R18
N28 17.32 49
E28 17.41 iLE 311
CML292* 18.03 455
Py 387+ 18.28 H152
P 02 18.39 CAl112
HC* 18.45 H21
444 18.50 SHI15
7 853 18.68 J002
# 30 18.85 iT 3053+
E7-2 19.00 # 58
il 2345 19.00 i 68
Il 273 19.24 12+
BERE 17 19.29 48-2
835 19.39 CA091*
H201 19.62 22
€28 19.64 4379
Ik 136 19.78 eS|
374 19.79 502
501 19.99 CAL70
fi 1P6Co 20.11 451
K22 20.21 W24
H3* 20.26 ik JLE
M0113 20.34 £ 29
4 59 20.35 Y Fl
i 478% 20.42 706 45
X178 20.55 T 4112+
% 52106% 20.55 Mol7
#* 314 20.70 K10
A 321 20.77 £ 92
8902+ 20.81 Iy 287
F 318 20.92 T 64

%
N U4 %L R N Bt
Nitrogen—sensitive index Name Nitrogen—sensitive index
23.86 H10 29.45
24.13 2531 29.45
24.17 i 204 29.70
24.30 9046 29.76
24.49 196 29.95
24.69 iT 138 30.02
24.69 Dy 273 30.11
24.80 107 30.36
24.92 LY 30.45
25.02 DU 144% 30.84
25.10 WF9 30.86
25.12 65232 i 31.12
25.15 81565 31.12
2521 PI42 31.30
25.22 CA335% 31.67
25.35 CML206 31.70
25.38 #7922 31.81
25.45 iLH 371% 31.85
25.48 x5 96B 31.98
25.48 M3005 32.00
25.49 7537-1 3225
25.64 TZI8(Cream) 32.40
25.75 CA375% 32.65
25.88 N528-1(1284)* 32.82
25.90 #5133 32.96
25.90 #53 33.47
25.93 8002 33.66
25.97 7 8415 33.93
26.04 K3 33.93
26.06 k118 34.07
26.16 CML51 34.19
26.30 BJOOS 38.23
26.59 S37 39.87

T A SR T SPAD 54 R B AT KR AZC R .

Note: the materials marked * were maize inbred lines used for analyzing the correlation of SPAD values and chlorophyll content.
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