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Nutrient absorption rule and nutrient restrictive factors of quinoa in dryland

WANG Bin'" ?, ZHAO Yuan-feng’, NIE Du'"?, HUO Xiao-lan"" ?, HUANG Gao-jian"" >, ZHANG Qiang"’
(1. College of Resources and Environment, Shanxi Agricultural University, Taigu Shanxi 030801; 2. Institute of
Agricultural Environment and Resources, Shanxi Academy of Agricultural Sciences, Taiyuan Shanxi 030031; 3. College
of Biological Engineering, Shanxi University, Taiyuan Shanxi 030006; 4. Shanxi Agricultural University, Taiyuan Shanxi
030031 )

Abstract: The field experiment was conducted to study the nutrient requirements of nitrogen, phosphorus and potassium in
quinoa and its nutrient limiting factors, in order to provide a reasonable fertilization scheme for large-scale promotion and
efficient production of quinoa. In this experiment, ‘long li 1’ was used as a material to carry out the field fertilizer deficiency
test, and the dry matter quality, nutrient content and accumulation amount of quinoa in different growth stages in the whole
fertilization area were analyzed. The results showed that the booting stage and the filling stage were the two stages in which
quinoa had the largest dry matter accumulation and the fastest daily accumulation during the whole growth period. The dry
matter accumulation at the booting stage accounted for 48.14% of the total dry matter, and the daily accumulation of dry
matter was 6.42 g, and the accumulation of dry matter in the filling period accounted for 27.93% of the total dry matter, and
the daily accumulation of dry matter was 1.58 g. The amount and rate of nitrogen absorption of quinoa reached peak value
during the flowering-booting stage, the absorption amount accounted for 29.97% of the total absorption, and the absorption
rate reached 7.15 kg * hm™ + d”'. The maximum phosphorus absorption period of quinoa was at the hooting-filling stage,
which was 17.49 kg * hm™, accounting for 32.70% of the total, but the absorption rate was the highest during the flowering-
booting stage, which was 0.96 kg * hm™ + d”'. The booting-filling period was the period in which quinoa had the highest
potassium absorption , which was 103.24 kg * hm™, accounting for 31.09% of the total, and the absorption rate was the
fastest at the flowering-hooting stage, which was 6.30 kg * hm™ + d”'. The cumulative amounts of nitrogen, phosphorus
and potassium absorption per unit area were 353.88, 53.63 and 333.62 kg * hm ™, the ratio of which was 6.60 : 1 : 6.22.
Total application of N, P, and K significantly increased the yield of quinoa. Compared with the treatment without fertilizer,
the treatments of nitrogen deficiency, phosphorus deficiency, potassium deficiency, and total application increased the
yield from 18.2% to 118%. The yield of all treatments with nitrogen increased by 84.2% compared with the treatments
without nitrogen. All treatments with phosphorus increased by 37.4% compared with the treatment without phosphorus. All
treatments with potassium increased by 5.7% compared to the treatment without potassium. The order of nutrient factors that
restricted the growth and yield of quinoa was nitrogen>phosphorus>potassium.

Key words: rainfed quinoa; nutrient absorption rate ; nutrient accumulation; NPK demand law; nutrient restrictive
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