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Trends of Grain Yield and Component Factor under Low Nitrogen in

Chinese Maize Cultivars from Different Eras
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Abstract: Thirty—five maize varieties from 1950 to 2000 were tested. Grain yield, kernel length, kernel diameter,
kernels per ear, barren tip length, cob diameter, 100 kernel weight were measured under low nitrogen and optimal
conditions. The result showed that all traits (except the cob diameter) across decades diftered significantly. Maize grain
yield, kernel length, kernel diameter, kernels per ear and 100 kernel weight decreased under low nitrogen. Hybrids
nitrogen tolerance did not increase obviously. Therefore, the task of maize breeding is to strengthen nitrogen stress
pressure in selecting inbred lines, which will establish a foundation for breeding hybrids tolerant to nitrogen.
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Table 1  Tested maize cultivars
eV i Bh
Era Variety

1950s = =N AN = R S A

1960s #7156, PPN —5, US13, HD409

1970s B S, B0, B 105,458 2 5 R 2 S

1980s B 417, 7 E 13,1050 4 5 R 2 5,008 7 5,8k
45, /K 60

1990s KE 95, HH 180, A 13, VUM 19, ¥ 18, 75
BAL159 47BA 19, 40K 3138, 40K 108, EB 50

2000s HPEA 958, TIER 16, & ER 981, B 9 =, 58K 335

1.2 REG#T

RIET 2011 FA R R = FE IR A
BT SIS — B P E E R IE AR, %
BN EIEHE KK IREUC IR (R FER) ;s IE %
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750 kg/hn?, HTTHAIEHE 300 kg/hn? JRE), R AZX
Bt AT, SRR, 25 60 000 1% Ant,
B/NX 297 47K 4 m, BT 3 IEE . ALK
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R, &N 0.0558% , KARZ, 41.514 meke, A Xk
25.944 mgkg, A AL 0.296% ,pH H 5.414, & EK
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Table 2 Indexes and measurement methods
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Trait Measurement method
FrhiEL /NXABERTLEY 10 /SR, AR ST 1 — 1T
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K AN NBEHLEL 10 SRAH, SRR SR T
R
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oM /NN BEALER 11 S, IR R B R
R TN ATRERILER 12 A SRR, I R TR AR A
N T ERRL, IR B
Bapka N EERDARRER
K5y D T iVA: O G ep e
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K H SAS9.0 #1775 Z 43 0T, Excel2007 #1745
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Table 3 ANOVA for grain yields

Az TR H Sy FiE HE &
Source of DF Mean square F—value Probability
variation
FKF 1 75 177 <0.000 1

H OB 2 1 3 0.039 4
£ 5 9 22 <0.000 1
L 34 1 3 0.000 2
FR X FKF 5 0.9 2 0.085 6
< FUKSE 34 0.6 1 0.178 6
wOE 67 0.4
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Fig.1 Regression analysis of maize varieties in different eras on

the yields under two N treatments
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Fig.2 Trend on the coefficient of the low nitrogen tolerance of

the maize varieties in different eras
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Fig.3 Trends of era diameter in different eras
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Table 4 ANOVA for era trait

A SRR PR O K FER RERIEL el BhiE
Source of variation Trait Ear diameter Ear length Bald tip length Ear grains Axis diameter 100—grain weight
FRIA =h=s)s 5.00 5.0 5.0 5 5.00 5.0
il 1.16%* 22 0% 0.6* 32 996%* 0.41 32.0%*
ENGEV SZE! HHE 1.00 1.0 1.0 1 1.00 1.0
»o5 0.50% 125.5%% 2.0%% 250 945%% 0.075 50.6%%

%, % 3 RIFIRTE 0.05 F10.01 _EBEAE-

Note: * and ** indicated significant at 0.05 level and 0.01 level, respectively.
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Fig.4 Trends of era length in different eras
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Fig.5 Trends on bare tip length of maize cultivars
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Fig.6 Trends of kernel number per ear of cultivars

released in different eras
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Fig.7 Trends of roller diameter of cultivars released

in different eras
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