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Estimation of quantitative genetic parameters for improving
nitrogen use efficiency in North China summer maize
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Abstract To estimate the quantitative genetic parameters o nitrogen use efficiency , twenty maize single-cross hybrids
with varying nitrogen use efficiency were tested at two locations in the North China Plain. At both locations , the hybrids
were grown under high (HN , 225 kg/hm’ N) and low (LN) N levels. And no N fertilization on the LN field have lasted
two years. For LN compared to HN , average grain yield was reduced from 8. 45 to 6. 54t/hm’ , which was mainly due
to a reduced number o kernels per ear by 17.12 %. Average values o thousand kernel weight, grain dry matter
content, grain content, number of ears per plant, grain ol content, grain protein content and grain starch content
were similar at both nitrogen levels. In the combined analyses across locations, genotypic variances were significant
for most traits at both nitrogen levels. But the genotype X nitrogen variance interactions were not significant for all
traits. Under both nitrogen levels, grain starch content and ail content showed close negative correlations, whereas
grain ol content and grain protein content showed an intermediate positive correlation. The phenotypic correlation for
grainyield between HN and LN levels was 0.759. This indicated that selection for variety with high nitrogen use
efficiency could be conducted under HN condition.
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Table 2 Hfectsdf maize genotypes on yied under high nitrogen (HN) and low nitrogen(LN) levels in 2006
(HN) (LN) (HN) (LN)
(t/hmz/) (t/hmz/) /% (t/hmz/) (t/hmz/) /%
ND169A 9.84 2 6.93 5 29.57 ND6521 8.42 9 6.98 4 17.10
ND169B 9.16 3 6.82 7 25.55 ND6528 8.20 12 6.11 15 25.49
ND696 9.11 4 7.80 1 14.38 ND685 7.57 20 5.86 17 22.59
ND168 8.14 13 6.10 16 25.06 ND615 7.58 19 5.28 20 30.34
ND5580 8.44 8 6.64 10 21.33 ND236 9.88 1 7.46 2 24.49
ND648 7.99 15 6.63 11 17.02 ND62 9.08 5 7.38 3 18.72
ND673 8.07 14 6.68 8 17.22 LD9002 8.26 11 6.64 9 19.61
ND689 7.84 17 6.57 12 16. 20 LD981 8.57 7 6.57 13 23.34
ND5598 8.27 10 5.81 18 29.75 ND108 7.71 18 6.20 14 19.58
ND669B 7.87 16 5.52 19 29. 86 D958 8.91 6 6.87 6 22.90
=(( - )/ ) X100 %;
ND5580 ND648 ND673 ND689 ND6521 LD9002 20.30 %,
LD981; ND168 ND5598 ND669B ( 1,
ND6528 ND685 ND108 )
2.2
3 ,LN 6.73 t/ ;
hn,  HN 24. 47 %; LN ( 3 2
32 (2006 )
Table 3 Different performances of different traits under high(HN) and low nitrogen(LN) level s across two locations in 2006
/
(HN) (LN) [% (HN) (LN) [% %
/kg 16.51 12.64 23.44 14.49 11.59 20.01 21.81
/% 74.95 73.97 1.31 73.05 72.87 0.25 0.78
| % 62.32 62.14 0.29 65. 27 65.03 0.37 0.34
/(t/hm?) 8.91 6.73 24.47 7.98 6.36 20.30 22.60
/9 265.41 247.48 6.76 278.13 268.97 3.29 4.99
437.65 347.30 20.64 376.48 327. 46 13.02 17.12
Jem 265. 42 247.88 6.61 243.61 232.00 4.77 5.72
/em 110.61 101.29 8.43 107.99 102. 67 4.93 6.70
/% 0.99 0.98 1.01 0.95 0.4 1.05 1.03
/em 16.81 16.15 3.93 17.84 16.68 6.50 5.20
/em 4.86 4.68 3.70 4.93 4.73 4.06 3.88
14.69 14.19 3.40 13.99 13.50 3.5 3.42
/% 4.61 4.80 -4.12 5.78 5.77 0.17 -1.93
/ % 11.15 10.27 7.89 10.67 9.98 6.47 7.24
/ % 69. 10 69. 85 -1.09 67.73 68. 66 -1.37 -1.24
, HN (17. 12 %) (21.81%) ,
8.45t/hm’ LN 6.54 t/hn' ;

22.6% LN 4.99 % HN

LN
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Table 4 Variance cormponents and heritabilities of different traits under two nitrogen levels across two locations in 2006
(HN) (LN)
Vo Ve h* (Cl)/ % Vo Ve h* (C)/ %
/kg 0.907  2.05 85.83(64.31 94.33) 0.09 2.76  11.93(- 127.12 66.92)
/% 6.817  0.87 95.31(88.40 98.04) 5.68"  4.15 81.49(53.07 92.73)
| % 3.70" 1.40 92.21(80.54 96.82) 17.65°  0.46 85.86(61.03 95.61)
/(t/hn?) 0.377 0.73 79.39(48.00 91.81) 0.17 1.02 28.44(- 85.37 73.44)
/9 375.927  492.57 75.53(38.09 90.34) 622.88" 428.91 87.23(67.82 94.90)
766.24" 1814.93 48.95(- 28.65 79.63) 921.70" 1967.67 61.94(2.16 85.59)
Jem 281.69° 124.99 83.28(57.71 93.39) 293.717 192.72 85.34(62.74 94.28)
/em 94.49"  34.77 90.62(76.27 96.29)  78.61° 53.30 93.14(82.73 97.25)
/% 0.00"  0.00 72.18(29.63 89.00) 0.00 0.01 19.66(- 106.65 69.62)
/em 0.81" 1.27 68.70(20.79 87.64) 0.16 1.15 16.94(- 120.23 71.10)
Jem 0.02" 0.05 54.37(- 16.05 82.22) 0.00 0.06 18.40(- 123.67 74.23)
0.93" 0.76 80.51(50.90 92.21) 0.717 0.68 74.68(33.14 91.08)
| % 1.54 0.10 98.89(97.19 99.56) 1.717  0.09 97.53(93.76 99.02)
/% 0.12 0.23 44.88(- 40.20 78.08) 0.13 0.27 43.10(- 44.87 77.89)
| % 2.18" 0.80 90.88(77.11 96.32) 2.737 0.67 90.30(76.29 95.82)
(P<0.08) ,” (P<0.01) ; Vg Ve ,h? ,Cl
, LN
4 , 2 ; LN
HN HN 2
,HN LN )
; ;LN ,
) 2.4
HN LN (
, HN 5) HN ,
79.39 %, LN 28.44 %
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