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Evaluating the radiation and thermal use efficiency of the integrated technology of maize straw returning with
alternate tillage and density increase

MI Na', ZHANG Fu-rong”, ZHAO Yi—jun*, ZHANG Yu-shu', JI Rui-peng', YU Wen-ying', CHEN Ni-na', JIANG Ying’, QI Hua®,
WU Jin—wen'
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Meteorological Administration, Chaoyang 122000, China;4. Panjin Meteorological Service Center, Panjin 124010, China)

Abstract: This study took maize cultivated using demonstration technology (SF treatment) and ordinary farmers’ technology (CK
treatment) as study objects and evaluated the radiation and thermal use efficiency of the two technologies. Reasons for improvements in
radiation and thermal use efficiency were analyzed based on leaf— and canopy—level net photosynthesis rate, photosynthetic capacity and
parameters, and cumulated above—ground biomass during the yield critical period. Results showed that compared with the CK, the

utilization ratio of radiation temperature and energy of SF treatment increased by 8.6 and 0.25 percentage point, and the thermal use
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efficiency of the SF treatment increased by 19.4%. The photosynthetic production capacity and parameters of the SF, in particular, were

significantly better than those of the CK. The accumulative daily assimilation during the silking—grain formation stage was higher in the SF,

by 35.5%, than in the CK. The accumulative above—ground biomass during the anthesis—silking stage was higher in the SF, by 19.4%, than

in the CK; this helped in grain formation and increasing the amount of grains per plant. Therefore, canopy construction is reasonable for

maize straw returning with alternate tillage. The leaf— and canopy-level photosynthesis capacity of the SF is superior to the CK, and the

rate of accumulative above—ground biomass during yield critical period is faster in the latter than the former. Thus, the higher radiation and

thermal use efficiency of the demonstration SF technology can be applied widely.

Keywords : maize; radiation and thermal use efficiency; canopy net photosynthesis rate; photosynthetic production capacity; accumulative

above—ground biomass; straw returning with alternate tillage
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Table 2 Radiation and thermal use efficiency of demonstration

technology(SF) and ordinary farmers’ technology(CK)
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and grain formation stage
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Table 3 Comparing of photosynthesis parameters between SF and CK treatments at boot stage and grain formation stage

L F P /(pumol - m™2-s7") «a Veona/(mol s m™-s7") Joo/Cumol -m2+57")
Treatments — 2019-07-16  2019-08-02  2019-07-16 2019-08-02 2019-07-16 2019-08-02  2019-07-16  2019-08-02
SF 51.2a 40.6a 0.049a 0.060a 50.4a 63.6a 57.5a 71.9a
CK 49.1a 32.6b 0.038h 0.037b 33.5b 35.7b 43.6h 42.2h

TE : RIS [l B3R A BRI R 0.05 /K P22 57 B35 . Il

Note: The different lowercase letters in a column indicate significant differences between SF and CK (P<0.05). The same below.
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Table 4 Cumulated above-ground biomass during flowering—

silking stage for SF and CK treatments
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SF-1 1002.4 CK-1 616.9
SF-2 961.9 CK-2 706.1
SF-3 968.6 CK-3 829.5
SF-4 948.4 CK-4 876.8
SF-5 914.6 CK-5 939.8
SF-6 887.6 CK-6 789.8
Mean+SD 947.3+40.8a Mean+SD 793.1+117.0b
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