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Effects of small arch shed covered with nylon net and plastic film on the

growth and quality of amaranth

WANG Yunlong, CAO Haishun, TAN Delong, YUAN Yu, WU Tingquan, GUO Jinju, LI Mingzhu, SHI
Liangliang, ZHANG Changyuan

(Institute of Facility Agriculture, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, Guangdong, China)

Abstract: In order to investigate the effects of different cultivation modes on the growth and quality of amaranth (4ma-
ranthus tricolor L.), three amaranth varieties, i.e., Qianhongyuanye (A1), Hongliuye (A2), and Xianggangzhongda-
hongyuanye (A3), were cultivated in field under three different modes, i.e., bare soil (M1), small arch shed covered with
nylon net(M2), and small arch shed covered with plastic film(M3). A series of parameters regarding growth and quality
of amaranth were analyzed, including plant height, stem diameter, yield, as well as the content of nitrate, vitamin C, solu-
ble sugar, soluble protein, and total free amino acid in leaves. The membership function method was used to comprehen-
sively evaluate and analyze the measured values. The results showed that facility-assisted cultivation (M2 or M3) signifi-
cantly promoted the growth and increased the yield compared with M1, with M3 showing the best effect. Specifically, the
yields of A1, A2, and A3 under M3 were increased by 71.16%, 275.43%, and 147.47% compared with those under M1,
respectively. The membership function method showed the highest comprehensive evaluation value on the combination of
M3A2, followed by M3A3, M2A3, and M1A3. However, under M3 cultivation mode, the nitrate content of A2 and A3
were 800.98 and 764.46 mg - kg, respectively, making them categorized in middle/severe contamination level according
to the hygiene standards. Under M2 cultivation mode, the nitrate content of A3 was only 268.80 mg - kg, allowing for
being eaten raw. Therefore, facility-assisted cultivation(M2 or M3)was superior for amaranth with significantly increased
yield compared to the bare soil cultivation (M1). Moreover, amaranth A3 under the M2 cultivation mode was the best
planting strategy which can be further promoted in Guangdong area.
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Fig. 4 Correlation analysis between the growth indexes and quality indexes of amaranth
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Table 2 Membership function values and comprehensive evaluation of every index of amaranth

AbFE Treatment
247 Category

MIAl M2A1  M3Al  MIA2 M2A2 MB3A2 MIA3 M2A3 M3A3
¥k & Plant height 024  0.61 0.80 0.00 026 1.00 0.27 0.62 0.94
224 Stem diameter 032 022 0.38 0.00  0.01 1.00 0.33 0.54 0.65
P E Yield 0.14 040 0.50 0.00  0.10 1.00 0.12 0.41 0.83
Hit§l2 + & Nitrate content 058 085 0.09 075 059  0.00 0.99 1.00 0.07
4423 C & Vitamin C content 0.83 0.57 0.63 0.25 0.82 1.00 0.00 0.45 0.96
] S S & Soluble sugar content 0.48 0.17 0.00 0.95 1.00 0.62 0.71 1.00 0.21
AP A 2 Soluble protein content 0.79 0.35 0.05 046 061 1.00 0.28 0.00 0.51
BB IR & Total free amino acid content 0.19  0.00 0.39 027 024 047 1.00 0.17 0.66
ZEA I Comprehensive evaluation value 04463 04461 03550 03350 04538 0.7613 04625 05238  0.6038
HE/F Rank 6 7 8 9 5 1 4 3 2
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