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Effect of Nitrogen and Density Interaction on Morphological Traits,
Photosynthetic Property and Yield of Maize Hybrid of
Different Plant Types

XIAO WanXin, LIU Jing, SHI Lei, ZHAO HaiYan, WANG YanBo

(Maize Research Institute, Liaoning Academy of Agricultural Sciences, Shenyang 110161)

Abstract: [ Objective] The purpose of this study is to elucidate morphological and physiological mutual beneficial mechanism
for compact type maize hybrid under nitrogen and density interaction, for further raise overall productivity of density tolerant maize
hybrid. [Method] Plant morphological trait, ear leaf photosynthetic ability and yield were determined under field experimental
condition in 2014 and 2015. Split-split plot design, 2 plant type hybrids (compact plant type and flat plant type) as the main plot, 3
nitrogen treatments (N1: 0, N2: 90 kg N-hm™ and N3: 180 kg N-hm™) as the split plot, 3 plant densities (D1: 45 000 plant/hm?, D2:
60 000 plant/hm? and D3: 75 000 plant/hm?) as the sub-split plot. [Result] The effects of nitrogen on internode length, leaf angle,

SPAD value, kernel weight per ear and yield were stronger than that of density on those parameters. Stem diameter, Pn and kernel
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number per ear was sensitive to density increasing. Compared with flat type hybrid, decreased range of stem diameter was small, and
response sensitivity from 1 to 3 internode length was slowness with plant density increased for compact type hybrid. However, the
1-3 internode length was shortened significantly with nitrogen input amount increased (Pn,_n3=0.004-0.028), negative response
range of 4-5 internode length for compact type hybrid (10.9%) was higher than positive response range of 4-5 internode length for
flat type hybrid (3.3%). Leaf angle of compact type hybrid was down to 2.9°+1.1° with nitrogen input. The leaf angle of leaf below
ear leaf changed to a relatively lower with plant density increased. Response peak value of SPAD to nitrogen for compact type hybrid
(N;) was higher than that for flat type hybrid (N,). The negative effect of Pn caused by density increasing was relatively small for
compact type hybrid. SPAD and Pn of ear leaf for compact type hybrid were higher than that for flat type hybrid in N3 and Dj
treatment. Altogether, the effect of nitrogen and density interaction on kernel number and kernel weight per ear for compact type
hybrid was smaller than that for flat type hybrid. Harvest index of compact type hybrid was relatively high, which the difference
between NxD interaction treatment (P ;N3 =0.16, Pp;_.p; =0.12) was no significant, however, that the difference between that
(Pnions =0.03, Pp1p3<<0.01) of flat type hybrid was very significant. The highest yield record was obtained in N3;D; and N;D,
treatments for compact and flat type hybrid, respectively. And their yield gain ratio for density and nitrogen was 1 : 2.3 and 1 : 4.0,
respectively. [ Conclusion] Compared with flat type hybrid, compact type hybrid had a more adaptable ability of regulating cross
and longitudinal growth of basal part of stem. Nitrogen application could reduce leaf angle of leaf above ear leaf, ear leaf and leaf
below ear leaf, which could enhance ear leaf light use efficiency. Proper morphophysiological coordinate ability keeps a higher dry
matter transfer rate for the compact type hybrid under higher density and higher nitrogen fertilizer condition at kernel weight
formation stage, thus achieving a higher population yield.

Key words: maize; plant type; nitrogen; plant density; morphology; photosynthetic property; yield
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Table 1 Morphological traits of Zhengdan 958 and Liaodan
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Plant height (cm)
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Ear height (cm)
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Table 2 Comparison of kernel yield at 14% moisture between two plant type hybrids under nitrogen and density interaction

(kghm?)
L7 St fn Al A A# % Density S

Plant type Hybrid Year Nitrogen D, D, D AVG.
e ZD958 2014 N, 8388.8+736.7a 8125.9+1066.0a 8469.3832.8a 8328.0b
Compact type N 9757.3+972.5a 9641.0+1711.5a 9238.5+1954.3a 9545.6a
Ns 9051.5:1241.9b 10654.1£397.8a 10592.1£1120.4a 10099.2a

S VG, 9065.8a 9473.7a 9433.3a 93243
2015 N, 6240.1+1216.9b 6652.8+1768.5b 9573.7+135.6a 7488.8b
N, 8439.3+1525.4b 10428.4£1190.1a 10723.6+889.0a 9863.8a
Ns 10462.2+557.8a 11025.8+431.1a 11029.0:558.0a 10839.0a

4 AVG. 8380.5¢ 9369.0b 10442.1a 9397.2

BiFTotal P4 AVG. 8723.2 94213 9937.7 9360.7
S LD120 2014 N, 8048.142429.6a 6671.0+1310.8a 6769.0+2226.3a 7162.7b
Flat type N2 9552.5+1185.8a 9677.9+4276.5a 8209.5+932.1a 9146.7a
Ns 9530.8£65.4a 9624.5:1696.0a 9110.1£1219.6a 9421.8a

4 AVG. 9043.8a 8657.8a 8029.5a 8577.1
2015 N, 5606.6+724.6a 5348.74£665.2a 5907+742.8a 5620.9b
N, 8320.9+1783.0a 7573.7£254.2a 7675.2+464.3a 7856.6a
N; 7384.4+870.1b 9334.0+1304.4a 9730.8+1003.8a 8816.4a

S AVG. 7104.0a 7418.8a 7771.1a 74313

Bil Total T4 AVG. 8073.9 8038.3 7900.3 8004.2

[7) = it b PR 0 X R A S [ SR KT S S A B ) PR R R M 2 SR LR o TR P S {E DT AE IOAT 50 DM 8 B R R R B 0] B 2 R 22 5 EE AR

INEFRERFE R BAE 0.05 AP xR B

Significant difference comparison of yield between 3 densities in the same NxD matrix at 3 nitrogen treatments for one hybrid was showed in Table 2. Means
located at each rows or columns in the same NxD matrix at the same year was significant difference comparison of yield between 3 density or 3 nitrogen
treatments. Different lowercase means significant at 0.05 level
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