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FEMEE . ATRRLEE . IERRI R E . SR
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Effects of phosphorus application by drip irrigation on phosphorus uptake and phosphorus utilization efficiency of sugarbeet
WANG Juan', BAI Ru-xiao®, CHEN Ying-hual, YANG Ke-ming], CUI Jian', WEI Chang-zhoul* [1. College of
Agronomy, Shihezi University, Shihezi Xinjiang 832003; 2. Institute of Agricultural Science ( Institute of Animal
Science ), The Ninth Division, Xinjiang Production and Construction Corps, Tacheng Xinjiang 834601 ]

Abstract: The field experiment was carried out using the main sugarbeet variety “Beta796” in Ta’er basin as experimental
material, and the randomized block design was adopted. Four treatments of phosphorus ( P,0Os ) application rates ( Py: 0
kg * hm™, P;:

of nitrogen and potassium. The absorption, accumulation and distribution of phosphorus nutrients in the main growth stages of

120 kg * hm™, P,: 180 kg * hm™” and P;: 240 kg + hm™ ) were set up under drip irrigation at the same rate

sugarbeet were studied and the utilization efficiency of phosphorus nutrients in sugarbeet was analyzed to provide a theoretical
basis for phosphate fertilizer management in the production of high yield, high quality and high efficiency of sugarbeet. The
results showed that phosphorus application under drip irrigation increased the dry matter accumulation of sugarbeet, and
compared with P treatment, the dry matter accumulation of P;, P, and P; treatments increased by 16.6%, 24.7% and 27.9%,
respectively, and there was no significant difference between P, and P; treatments. The Logistic equation of dry matter
accumulation of sugarbeet showed that phosphorus application significantly increased the maximum dry matter accumulation
rate and average dry matter accumulation rate of sugarbeet, up to 443.7 and 185.7 kg * hm™ + d™', respectively. The total
phosphorus accumulation of sugarbeet increased with the increase of phosphorus application rate, which was beneficial to
increase the phosphorus accumulation of sugarbeet in the later growth stage, especially in the underground part of sugarbeet.
Compared with Py, P, and P, treatments, the underground phosphorus accumulation of P; treatment increased by 76.7%,
24.8% and 12.1%, respectively, at harvest time. Distribution proportion of sugarbeet phosphorus in aboveground and
underground parts of different phosphorus application treatments had no significant difference. The results showed that the
application of phosphorus in drip irrigation significantly increased the yield of sugarbeet, the sugar content of sugarbeet root
and sugar yield. Compared with P, treatment, the root yield of P, P, and P; treatments increased by 11.57%, 18.58% and
20.89%, respectively, and the sucrose content of sugar beet increased by 1.18%, 2.90% and 3.37%, respectively. The
quality of sugar beet was hardly affected by phosphorus application. Phosphorus application increased the utilization rate
of phosphate fertilizer, and the utilization rate of phosphate fertilizer in different treatments was 31.54% ~ 39.66%. P,
treatment increased the agronomic utilization efficiency of phosphorus, and partial productivity of phosphorus decreased
with the increase of phosphorus application rate. Considering the relative sugar yield, economic benefit and phosphorus
utilization efficiency of sugarbeet, drip irrigation with phosphorus ( P,05)85.1 ~ 187.4 kg * hm™ can achieve the purpose of
high yield and efficient utilization of phosphate fertilizer in sugarbeet.

Key words: sugarbeet; dry matter accumulation; phosphorus uptake; yield; phosphorus fertilizer utilization efficiency
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