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Effects of Pig Manure Straw Compost Instead of Chemical Fertilizer on Key

Enzymes of Carbon Metabolism, Yield, and Quality of Spring Maize
LIU Chun—guang'’, MA Xiang—hong'’, YUE Yu-lan', WU Jun-nan"’, GENG Yu-hui’,
WANG Li-chun'?, CHENG Zheng—hai'?

(1. Jilin Academy of Agricultural Sciences, Changchun 130033; 2. Northeast Key Laboratory of Plant Nutrition and
Agricultural Environment, Minisiry of Agriculture, Changchun 130033; 3. College of Resources and Environment,
Jilin Agricultural University, Changchun 130118, China)

Abstract: To clarify the regulatory effect of pig manure straw compost replacing chemical fertilizer on carbon
metabolism of spring maize, and determine the proportion of pig manure straw compost replacing chemical fertilizer.
Conduct field experiments in Songyuan City, Jilin Province. Using a split zone experimental design, two levels of pig
manure straw compost application were set in the main area, and three levels of compost substitution for chemical fer-
tilizer were set in the sub area to explore the effects of pig manure straw compost substitution for chemical fertilizer on
carbon metabolism, yield, and quality of spring maize. The results showed that as the proportion of compost replacing
chemical fertilizers increased, the carbon metabolism level of corn gradually increased, and the yield and quality of
corn gradually improved. The C2F2 treatment performed the best, and compared with the FO treatment, the PEP car-
boxylase activity and RUBP carboxylase activity of spring corn increased by 29.69% and 19.03%, respectively. The
production increased by 18.6% . The content of starch, crude protein, and fat increased by 6.73%, 12.90%, and
14.24%, respectively. In summary, applying 20 000 kg/ha of pig manure straw compost instead of 20% chemical fer-
tilizer can significantly improve the activity of key enzymes in carbon metabolism, yield, and quality of spring maize.
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Table 1 Experimental treatment

kg/hm’

JERLFHIE  Fertilization amount

ab #
Treatment HENL AL K0 P,0; N
Compost application rate
FO 0 80 80 180
CIFO 10 000 80 80 180
CIF1 10 000 72 72 162
CIF2 10 000 64 64 144
C2F0 20 000 80 80 180
C2F1 20 000 72 72 162
C2F2 20 000 64 64 144
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Fig.1 Effect of pig manure straw compost instead of chemical fertilizer on RUBP carboxylase activity in spring maize
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Fig.2 Effect of pig manure straw compost instead of chemical fertilizer on spring maize PEP carboxylase
R2 BEREFTHIEBRUBNEREXFERFEMHEZHFNT
Table 2 Effect of pig manure straw compost instead of chemical fertilizer on spring maize yield and yield components
o) 4 P TRIEL THRiHE (g) 78 (kg/hm?) B (kg/hm?) H47=23(%)
Year Treatment Kernel number 1000-grain weight Yield Yield increase Yield increase
amount rate
2021 4F FO 510.37b 263.45 ¢ 10 054.57 b — —
C1FO 511.60 b 27137 ¢ 10336.53 b 281.96 2.80
C1F1 522.67 ab 274.80 ¢ 1051941 b 464.84 4.62
C1F2 530.27 ab 302.70 a 11 890.36 a 1835.78 18.26
C2FO0 519.08 b 265.00 ¢ 10 065.11 b 10.53 0.10
C2F1 523.79 ab 287.67 b 11 070.18 ab 1015.61 10.10
C2F2 541.16 a 304.28 a 12 051.03 a 1996.45 19.86
20224F FO 520.93 ¢ 26345 ¢ 10310.40 ¢ — —
C1FO 520.96 ¢ 269.04 ¢ 10 438.00 ¢ 127.60 1.24
C1F1 531.17 abe 283.80 b 10 980.30 be 669.90 6.50
C1F2 538.88 ab 300.27 a 12 042.66 a 1732.26 16.80
C2FO0 526.87 be 267.07 ¢ 10 346.02 ¢ 35.62 0.35
C2F1 538.72 ab 288.34 b 11 573.03 ab 1262.63 12.25
C2F2 543.24 a 304.23 a 12098.35 a 1787.95 17.34

T [FFVEEIR S A RN FREFIR AL BRIAITE P<0.05 7K-F 1 2253 1235 (Duncan’s 1), U3 P<0.05. 3K,

Note: Different lowercase letters in the same column indicate significant differences at P<0.05 level among different treatments(Duncan’s meth-

od) ,* significant at P<0.05. The same below.
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Table 3 Effect of pig manure straw compost instead of chemical fertilizer on the quality of spring maize %
G i 3 UE M iikiE| i Wi
Year Treatment Starch Crude protein Fat
2021 4F FO 65.64 ¢ 8.64 ¢ 438 ¢
C1FO 69.16 abc 8.79 be 4.46 be
C1F1 69.72 abc 9.06 abe 4.69 abc
C1F2 73.80 ab 9.58 ab 4.87a
C2F0 68.23 be 8.74 ¢ 4.37 be
C2F1 73.06 ab 9.21 abe 4.79 ab
C2F2 7435 a 9.63 a 498 a
2022 4F FO 65.82 ¢ 8.40d 429 ¢
C1FO 67.31 be 9.03 bed 435¢
CIF1 69.90 ab 9.03 abe 4.74 abe
C1F2 72.50 a 9.71 ab 5.04 ab
C2F0 67.31 be 8.98 cd 4.44 be
C2F1 70.46 ab 9.24 abc 5.01 ab
C2F2 73.61 a 9.77 a 5.08 a
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