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Effect of nitrogen on vertical distribution of canopy nitrogen and chlorophyll
relative value (SPAD value) of summer maize in sub-humid areas

DANG Rui-Juan’, LI Shi-Qing™?, MU Xiao-Hui? LI Sheng-Xiu?
(1. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau; Institute of Soil and Water Conservation,
Northwest A F University/Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China;
2. College of Resources and Environmental Sciences, Northwest A F University, Yangling 712100, China)

Abstract A field experiment was carried out in sub-humid area using Eum Orthic Authrosols as sample soil type. The experiment
analyzed the vertical distribution pattern of canopy leaf nitrogen and leaf chlorophyll relative value (SPAD value), differences in
different layer-leaves for different nitrogen levels in summer-maize (Zeamays L.) at three growth stages (jointing, grain filling and
maturity) and correlation for layer-leaf nitrogen content, leaf SPAD value and applied N. The results show that different layer-leaves
have different nitrogen content which obviously diminishes from the upper to middle, then the lower leaf canopy. Based on the aver-
age of different leaf layers for the entire growth stage, upper leaf layer is 6.64% higher than middle leaf layer, which in turn is 5.18%
higher than the lower leaf layer. With increasing application of nitrogen, the difference between upper and middle leaf layers in-
creases. However, the difference between middle and lower leaf layers decreases with increasing nitrogen application. The vertically
changing trend of canopy leaf chlorophyll relative value is similar to that of nitrogen content of leaves. Correlation analysis indicates
a significant (R = 0.503**) linear correlation between chlorophyll relative value and leaf nitrogen content throughout the growth
stage. Further analysis indicates that the upper leaf layer has the most closed correlation of leaf nitrogen content, chlorophyll relative
value with applied nitrogen. So the best diagnosis of nitrogen nutrition for summer-maize is in the upper leaf layer.
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Tab.1 Properties of the soil used in experiment
Soil | Organic matter Total N NH, -N NO; -N Available P
oil layer _ .
(cm) (9 - ko) (@- kg™ (mg - kg™) (mg - kg) (mg - kg™
0 20 13.8 0.783 12.7 7.1 11.7
20 40 11.4 0.743 10.7 5.7 9.7
40 60 8.0 0.564 11.0 4.4 55
60 80 7.4 0.580 10.0 4.0 6.9
80 100 6.7 0.329 10.4 6.8 9.1
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Tab.2 Effect of nitrogen application on vertical distribution of N content in different leaf layers
N content (g - kg™) Difference of N content between different leaf layers (%)
Treatment

and leaf layer

Jointing Filling Maturity Whole growth Leaf layer Jointing Filling Maturity Whole growth
No-1Y 964.06 953.41 706.18 874.55
No-2 938.14 854.13 690.82 827.70 1-2% 2.76 11.62 2.22 5.66
No-3 888.00 824.98 591.53 768.17 2-3 5.65 3.53 16.78 7.75
Nys-1 1186.68 1029.91 893.70 1036.77
Nys-2 1149.10 99490  888.76 1010.92 1-2 3.27 3.52 0.56 2.56
Nys5-3 1058.61 948.87 856.84 954.77 2-3 8.55 4.85 3.73 5.88
Ngo-1 1189.93 1048.36 936.25 1058.18
Ngo-2 1122.08 1003.61 875.67 1000.46 1-2 6.05 4.46 6.92 5.77
Ngo-3 1107.95 994.92 816.31 973.06 2-3 1.28 0.87 7.27 2.82
Ni3s-1 119269 117161 935.26 1099.85
N135-2 1 156.50 998.69  889.76 1014.98 1-2 3.13 17.32 5.11 8.36
N135-3 1107.37 995.35 889.29 997.34 2-3 4.44 0.34 0.05 1.77
Nigo-1 117462 1106.32 995.73 1092.23
N1go-2 1092.41 1006.32 857.00 985.24 1-2 7.53 9.94 16.19 10.86
N1go-3 1035.55 810.25 898.44 914.75 2-3 5.49 24.20 -4.61 7.71
1 2 3 12)1-2 :2-3

1) 1,2,3 signify the upper, middle and lower leaf respectively. 2) 1-2 means the difference of N content between upper leaf and middle leaf; 2—3 means
the difference of N content between middle leaf and lower leaf. The same below.
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Tab.3 Effect of nitrogen application on vertical distribution of SPAD value in different leaf layers
SPAD
SPAD value Difference of SPAD value between different leaf layers (%)
Treatment and
leaf layer - . . - . .
Jointing Filling Maturity Whole growth Leaf layer Jointing Filling Maturity ~ Whole growth
No-1 47.35 42.13 41.48 43.66
No-2 45.55 41.35 40.82 42.57 1-2 3.95 1.89 1.63 2.54
No-3 43.52 41.27 40.68 41.82 2-3 4.66 0.19 0.34 1.79
Ngs-1 48.60 46.52 46.43 47.18
Ngs-2 46.89 46.29 46.30 46.49 1-2 3.65 0.49 0.29 1.49
Nys-3 45.86 45.30 46.07 45.74 2-3 2.25 2.19 0.50 1.64
Ngo-1 49.35 49.83 47.23 48.80
Ngo-2 47.36 47.23 47.21 47.27 1-2 4.20 551 0.03 3.25
Ngo-3 48.17 47.09 47.20 47.49 2-3 -1.67 0.30 0.02 —-0.46
Nizs-1 49.65 49.37 49.60 49.54
Ni3s5-2 48.24 48.25 49.59 48.69 1-2 2.92 231 0.02 1.74
Ni35-3 48.17 48.23 48.55 48.32 2-3 0.15 0.04 2.14 0.78
N1go-1 50.33 49.05 48.28 49.22
N1go-2 49.08 51.67 50.02 50.25 1-2 2.55 -5.06 -3.47 -2.05
N1go-3 49.33 54.42 52.00 51.92 2-3 -0.51 -5.05 -3.81 -3.20
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Tab.4 Correlation coefficient between N content and SPAD value of leaf in different layers

Growth stage

Leaf layer
Jointing Filling Maturity Whole growth
Upper 0.850** 0.865** 0.901** 0.960**
Middle 0.874** 0.812** 0.839** 0.891**
Lower 0.755** 0.142 0.804** 0.577
* * %k

same below.

, * means correlation is significant at 0.05 level, ** means correlation is significant at 0.01 level. The
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Tab. 5 Correlation coefficient between leaf N content of different layers and applied N
Growth stage
Leaf layer
Jointing Filling Maturity Whole growth
Upper 0.679 0.861 0.886* 0.856
Middle 0.559 0.741 0.623 0.637
Lower 0.602 0.030 0.807 0.584
*6 ARMHEMHEFMHERENESHEIRENEXREY
Tab. 6 Correlation coefficient between leaf SPAD value of different layers and applied N
Growth stage
Leaf layer
Jointing Filling Maturity Whole growth
Upper 0.974** 0.824 0.855 0.879*
Middle 0.990** 0.956* 0.930* 0.961**
Lower 0.949** 0.964* 0.962** 0.975**
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