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Effects of Different Application Rates of Phosphate Fertilizer on Economic Coefficient, Yield and Phosphate Fertilizer Index of Maize
ZHOU Xiao-qin, YANG Zhi-qi, ZHAO Shang-wen et al (Tianshui Institute of Agricultural Sciences, Tianshui, Gansu 741000)

Abstract Aiming at the application of phosphate fertilizer and the low utilization rate of phosphate fertilizer in Tianshui City, the effects of
different application rates of phosphate fertilizer on growth period, economic indicators, grain yield, contribution rate of phosphate fertilizer,
partial productivity and agronomic efficiency of corn were studied. The results showed that the effects of different application rates of phosphate
fertilizer on growth period and economic characters of maize were different. When phosphorus (P,0,) was applied at 174.0 and 217.5 kg/hm’
the jointing stage was 1—2 days later than that of phosphorus reduction treatment, and the bell mouth stage was 1-2 days earlier than that of no
phosphorus application and phosphorus reduction treatment.The yield components of maize such as plant height, ear diameter, bald head length
and 1 000-grain weight could be affected. The 1 000-grain weight was positively related to the amount of phosphate fertilizer applied to a certain
extent;the grain yield of maize increased with the increase of phosphorus fertilizer application. The highest phosphorus (P,0;) application was
217.5 kg/hm’ | reaching 11 112.15 kg/hm’
phosphorus fertilizer increased with the increase of phosphorus application amount. The contribution rate of phosphorus fertilizer was 12.53% -
30.25% , and the contribution rate of phosphorus (P,0;) 217.5 kg/hm® was the highest 30.25%. The agronomic efficiency and partial produc-
tivity of phosphorus fertilizer were negatively correlated with the application amount of phosphorus fertilizer. The results showed that on the

and the lowest phosphorus (P,0;) application was 7 750.5 kg/hm’.The contribution rate of

s

yellow soil of Tianshui semi-arid Mountain area, the economic and environmental stress should be taken into consideration while ensuring the
grain yield of corn. The economic and safe phosphorus application amount of corn in the region should be controlled at 87.0-174.0 kg/hm’ for
applying organic fertilizer (P,0;) , and 217.5 kg/hm’ for applying no organic fertilizer (P,0).
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Table 1 Effects of different planting patterns and fertilization on corn growth period

hg I AT P IR Y] e eS| EAEH
-~ Sowing Emergence Jointing Big bell Tasseling Mature Whole growth
Treatment i 1

stage stage stage mouth stage stage period period //d
P, 04-13 04-28 06—-10 06-26 07-08 09-06 146
P 04-13 04-28 06—12 06-23 07-08 09-03 143
P 04-13 04-28 06—-10 06-26 07-08 09-04 144
Piys 04-13 04-28 06—-10 06-24 07-08 09-06 146
Piuo 04-13 04-28 06—-12 06-24 07-08 09-04 144
Py 04-13 04-28 06—12 06-24 07-08 09-06 146
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Table 2 Effects of different planting patterns and fertilization on economic characteristics of corn

e W K L AR i FPRTE TR
Treatment Plant height Spike length Ear diameter Baldheaded Rows per Number of grains 1 OQO—graln
cm cm cm length // cm ear /17 per row // K weight /g
P, 215.37 abA 22.43 abA 16.87 abA 1.53 aA 13.30 aA 35.10 aA 301.32 {F
Pys 212.90 bA 21.47 bA 16.53 bA 0.51 aA 13.40 aA 37.43 aA 323.21 eE
Pgo 219.20 abA 23.07 aA 17.20 aA 0.60 aA 13.80 aA 36.97 aA 330.52 dD
Piys 227.23 aA 22.64 abA 17.24 aA 0.23 aA 13.82 aA 39.56 aA 334.73 cC
P 222.93 abA 22.34 abA 16.78 abA 0.54 aA 13.00 aA 35.74 aA 345.69 bB
Pyis 226.57 aA 22.27 abA 17.20 aA 0.26 aA 13.27 aA 35.73 aA 351.00 aA

VUSRIV B o A P 2 57 58 (P<0.05) s NL K3 7 BEFe 2 5t 0. ( P<0.01)

Note : Different lowercase letters in the same column indicated significant difference between different treatments at 0.05 level ; different capital letters indicated

extremely significant difference at 0.01 level
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Fig.1 Corn grain yield under different phosphate fertilizer
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Table 3 Effect of different application rates of phosphate fertilizer on

fertilizer efficiency index

BRILTTHR  BRADASERNR BRI WA )

Kb Contribution rate Agronomic utilization Partial productivity

Treatment of phosphate rate of phosphate of phosphate
fertilizer // % fertilizer // ke/kg fertilizer // ke/kg

P, 0 0 0

Pys 12.53 25.53 193.36

Pgo 25.61 30.67 119.76

Pias 28.10 2321 82.60

Piuo 30.05 19.13 63.68

Py 30.25 15.46 51.09
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