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Effects of combination of organic manure and inorganic fertilizer on yield,
quality and metabolism of carbon and nitrogen of spring maize
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Abstract: Field plot trial was conducted to study the effect of combination of different organic fertilizer, namely pig
manure, manure composting or biogas manure and chemical fertilizer on yield, quality and metabolism of carbon and
nitrogen of spring maize. Results showed that all the combinations of organic manure and chemical fertilizer improved
the photosynthesis characteristics and enzyme activities of nitrate reductase (NR) and sucrose phosphate synthase (SPS)
in functional leaves, and the yields and quality of spring maize. Chemical fertilizer with 20% manure composting showed
the best effect, with which the net photosynthetic rate and transpiration rate increased by 13.35% and 9.81%, respectively,
the enzyme activities of NR and SPS in functional leaves of spring maize at filling stage increased by 17.96% and 9.98%,
respectively, the contents of crude protein and raw starch in spring maize corn improved by 30.4% and 7.48%,
respectively, nitrate contents decreased by 49.97% and grain yield increased by 7.94%, compared to those with pure
fertilizer application.
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Table 1 Activities of nitrate reductase in functional leaves of tested spring maize ng/(gh™)
NR
2009 2009 2010 2010
T1 (8.11£1.08)ab (35.54+3.17)abAB (8.17+1.44)bcAB (15.71+0.47)bcB
T2 (11.01£1.15)a (42.98+7.80)aA (11.07+1.70)aA (23.12+4.60)aA
T3 (7.40+1.08)b (23.73+6.27)cB (7.47+1.32)cAB (16.36+2.01)bcB
T4 (8.58+1.59)ab (29.72+5.61)bcAB (10.09+2.09)abA (21.07+2.19)abAB
T5 (10.23+1.42)ab (34.12+5.82)abAB (8.21+0.84)bcAB (14.56+1.72)cB
T6 (8.55+1.09)ab (38.17+5.51)abA (8.86+1.66)abcAB (19.60+5.00 )abAB
CK (7.95+0.84)b (7.69+1.72)dC (6.44+1.30)cB (13.97+2.97)cB
2.2 kB EKE SPS EHE 2010
2 CK SPS
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2009 T3 SPS
T3 SPS T1
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T2
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Table2  Activities of sucrose phosphate synthase in functional leaves of tested spring maize pmol/(gh™)
SPS
2009 2009 2010 2010
T1 (1.92+0.29)b (4.32+0.54)bAB (2.09+0.91)ab (4.81+0.12)a
T2 (2.20+0.37)ab (4.15+0.48)bB (1.82+0.20)abc (4.63+0.26)a
T3 (2.16+0.72)ab (5.34+0.47)aA (1.35+0.54)bc (4.51+0.88)ab
T4 (1.99+0.36)ab (4.29+0.68)bAB (2.14+0.25)ab (4.80+0.33)a
TS5 (2.75+0.66)a (4.16+0.43)bB (2.31+0.59)a (4.47+0.43)ab
T6 (1.92+0.22)b (4.35+0.80)bAB (1.87+0.28)abc (4.21+0.51)ab
CK (1.70+0.22)b (4.13+£0.20)bB (1.21+0.06)¢c (3.72+0.51)b
g NP = TI T2 T3
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Fz3 HINFEEKMILRZEMBEX 2 = (SPAD{E)
Table3  Chlorophyll contents in leaves of differet spring maize treatments(SPAD)
2009 2009 2010 2010
Tl (59.25+1.48)aA (58.44+0.56)aA (58.79+1.67)aA (63.90+1.43)aA
T2 (61.24+1.98)aA (60.72+1.61)aA (57.76£1.34)aA (61.45+2.33)aA
T3 (58.5543.12)aA (59.18+3.37)aA (56.03+1.33)aA (61.78+2.18)aA
T4 (59.13+2.06)aA (59.57+1.98)aA (58.85+1.76)aA (62.18+1.69)aA
T5 (59.09+3.85)aA (59.89+0.06)aA (57.33+2.13)aA (59.60+1.53)aA
T6 (59.18+1.88)aA (58.59+3.17)aA (57.094£2.56)aA (59.96+0.96)aA
CK (48.39+2.83)bB (48.74+1.48)bB (46.69+1.28)bB (47.65+1.24)bB
2.4 HIRNBEERMFEEEEE CO, T2 T5
4 2009 T2
CK
T3 CO, 2010
T2 T4 T5 )
T6 T6
17.24% 10.92% 9.02% T4 Tl T3 T2
T3 ™ T4 T5 13.35% 12.5% CO,
o
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Table4  Photosynthesis characteristics of tested spring maize
/ / / CO, /
(umol'-m™s™") (mmol-m~2s™") (mmol-m~2s™") (umol-mol™)
2009 2010 2009 2010 2009 2010 2009 2010
Tl 25.86 cBC 21.37 10.65 abAB 4.92 0.40 ab 0.20 199.56 ab 138.38
T2  34.69aA 25.98 12.51 aA 6.38 0.66 ab 0.27 201.56 ab 146.06
T3  27.00 bcABC 24.04 9.30 bB 5.68 0.33 ab 0.25 172.67b 153.95
T4 32.82aAB 21.60 12.38 aA 5.24 0.57 ab 0.19 205.78 ab 148.73
TS 32.26 abABC 21.45 12.54 aA 5.62 0.71 a 0.23 223.78 a 165.69
T6  29.59 abcABC 22.92 12.01 aA 5.81 0.65 ab 0.24 213.00 ab 155.42
CK 24.39cC 22.97 9.15bB 5.84 0.31b 0.23 182.78 ab 147.02
2.5 HIABFEERWTEERTEMHER
5 Tl T2 7.87%
CK T6 7.94%
2009 T1 T2 T3 T5

2010
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2.6

*5 HIAFEERNBKNEHNERTE

Table5  Corn cob and 100-kernal weights and yield of tested pring maize
Jem /g /(kg-hm™?)
2009 2010 2009 2010 2009 2010
T1 225a 19.83 aA 28.8 abAB 30.71a 5632.4 aAB 7 605.11 aA
T2 21.0a 19.83 aA 29.0 abAB 31.03a 5499.9 aAB 7 610.40 aA
T3 213a 19.83 aA 31.1aA 29.97 a 6 134.8 aA 7 150.58 aA
T4 20.1 ab 19.49 aA 29.1 abAB 29.51a 5363.6 aAB 7277.24 aA
T5 21.6a 18.36 aA 30.7 aAB 2942 a 6267.9 aA 7331.02 aA
T6 20.9 ab 19.93 aA 28.6 abAB 2997 a 6 466.8 aA 7 050.40 aA
CK 16.8b 16.80 bB 26.7 bB 28.87b 3623.2bB 3 897.60 bB
X B E REVFFRLm IR
30.4% 428% T1 T3 TS5
6 CK ° ’
T2 T4
T T2 T3 TS5 7.48% 12.93%
9.63% Tl
Tl Té6
T6 42.37% 46.97%
6 MAEEKWNFFRGRR
Table 6  Quality of tested spring maize
2009 /(gkg™) 2009 /% 2010 /(gkg™) 2010 / (mgkg™)
T1 85.0aA 81.4cdBC 14.26aA 1197.42abAB
T2 81.5abA 84.8bcAB 12.27aA 805.64cBC
T3 88.8aA 89.1aA 13.28aA 875.61bcBC
T4 84.5abA 82.2¢dBC 12.85aA 860.82bcBC
T5 85.3aA 86.5abAB 13.25aA 863.61bcBC
T6 62.5¢B 78.9dC 13.13a A 1519.24aA
CK 73.7bcAB 83.7bcBC 9.21bB 624.27¢C
:I: \/\ A \/\
St 5itie
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