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Table 1 Experimental amaranth cultivars cultivated in Zhaoqing district in autumn and winter
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Fig.1 Comparison of temperature and humidity between amaranth planting greenhouse and open field
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Table 2 Effects of two cultivation methods on the germination rate of amaranth cultivars

%

g KMF B 0T 17 /d & Hh AR I [E)/d
7 10 13 7 10 13

HH 72.0+11.4" 74.7+11.4" 67.2+15.8" 34.04£3.6° 53.3+25.4° 453+18.1°
QH 53.3+17.7° 61.3+£18.9° 52.0426.6° 32.0+10.6° 40.84+24.3° 453+13.8°
YH 87.3+10.1° 84.0£10.9° 84.7+11.6" 54.0426.0° 69.2423.7° 74.7+22.8"
DH 68.0+12.3 70.6+10.6™ 61.3+10.1° 46.7+20.0° 70.8+11.4" 67.3+10.6"
TL 22.7+6.4° 43.3+8.9 41.349.6° 23.3+3.3¢ 43.3+12.6° 38.0+20.3¢
KL 83.3x10.2° 78.0£16.8% 79.3+£9.2" 62.0+8.6" 70.8+6.2° 72.7+10.9°
YL 64.0+8.9° 72.7£7.3% 60.7+£7.9° 48.048.0° 62.5£7.4% 56.7£23.9°
XL 41.3+15.9 44.0+16.1° 48.0+14.6° 13.3+4.7° 38.3+13.3¢ 35.3+9.0"
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Fig.2 Growth of amaranth plant height with different leaf color types in two cultivation methods
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S 2% 25 (SPADAH ) 73 ) B R AR 35 1) 151 49.8%
(HH). 43.9% (QH). 37.7% (YH). 36.1% (DH); ifi
75 b SR B 1Y) 2w 28 5 S U] 43 i) B R AR 3 1)
44.3% (TL). 32.8% (KL). 18.3% (YL). 16.7%
(XL)o RS (1) 5 05 i A, YHAIKL 2R 3R
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Table 3 Effects of two cultivation methods on leaf and plant quality indexes of amaranth cultivars
i BT EAEU Y H/em i E/cm M)y b /g M) T H/g favkefE/g AT /g
HH K 2.6+0.7° 3.58+0.11% 3.08+0.26" 2224032 0.21£0.03* 5.56:0.62 0.59+0.03°
b 2.1+0.8* 2.98+0.34' 3.00£0.13* 1.96+0.43¢ 0.16£0.02""  4.89+0.54* 0.46+0.05"
QH K 2.120.7% 4.00+0.40° 3.60+0.36" 2.92+0.24° 0.32+0.03" 7.31+0.85" 0.87+0.14°
b 2.1£0.4% 3.76:0.23 3.54+0.36" 2.4120.39 0.23+0.04° 6.03+0.36" 0.67+0.16*
YH PN 2.6£0.5" 4.08£0.41° 3.300.11° 3.92:0.67° 0.40+0.03" 9.55+0.38" 1.13+0.19°
P 2.5£0.7° 2.90+0.24" 2.80=0.09 2.27+0.20* 020£0.01°"  5.67+0.23 0.57+0.09°
DH K 2.940.3° 3.94:0.19° 3.02£0.56* 2.70£0.17" 0.26+0.02° 6.76=0.18° 0.72+0.12°
b 2.4+0.5% 3.3420.21° 2.72+0.28" 2212051 0.21£0.03* 5.53+0.34" 0.59+0.11°
TL K 2.240.6% 2.90+0.14° 2.15£0.16" 1.78+0.48° 0.17£0.01% 4.46+0.09" 0.47+0.10"
Rt 2.6+0.8" 2.20+0.22 2.10+0.16" 1.61+0.22' 0.13+0.01" 4.0320.12' 0.39+0.08'
KL K 2.8+0.4° 5.28+0.41° 2.56+0.13¢ 2.38+0.53 0.24=0.03 5.94+0.45 0.59+0.07°
b 2.7£0.5% 2.74+0.09" 1.52+0.22' 1.80+0.21° 0.16+0.02*" 4.5120.16" 0.51+0.05*
YL K 2.4+0.4 4.68+0.39" 4.10+0.40° 2.33+0.42° 0.23+0.04° 5.82+0.43% 0.58+0.11°
b 2.0+0.5° 2.32+0.59¢ 2.22+0.23 1.90+0.26° 0.17£0.01% 4.640.16"  0.54=0.11
XL K 2.6+0.0" 3.38+0.22° 2.70+0.35"% 1.96+0.20° 0.18+0.01°% 4.89+0.11¢ 0.49+0.08"
P 3.0£0.0° 2.52+0.24% 2.40+0.12¢ 1.790.17 0.15+0.01%" 4.470.19" 0.47+0.10"
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Fig.3 Effects of two cultivation methods on chlorophyll (SPAD value) of amaranth leaves
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Table 4 Changes of amaranth red pigment relative content in leaves of amaranth cultivatrs under two cultivation methods

*
|-’I\
7
*
m
57 *
m
57
*
’_[
57

Ay (100 mg)" (FW)

i KM BT 0 1) /d 5 Hh AR 5 I 1) /d
AR
47 57 71 47 57 71

HH 0.021+0.001°" 0.01620.006° 0.01640.005" 0.012+0.006% 0.02340.007° 0.07240.003°
QH 0.034+0.010° 0.022+0.006" 0.0160.004° 0.031£0.009° 0.044+0.001° 0.149+0.007°
YH 0.038+0.001° 0.024+0.007° 0.017+0.001° 0.023£0.004° 0.033+0.007" 0.148+0.002°
DH 0.028+0.004° 0.0140.005* 0.01240.009" 0.008+0.004° 0.03640.004° 0.09740.006"
TL 0.024+0.001* 0.00620.002° 0.005+0.003* 0.01440.006% 0.02340.003° 0.013+0.006°
KL 0.012+0.0028 0.00620.002° 0.00640.001¢ 0.015+0.017° 0.01940.009* 0.01240.006
YL 0.020+0.002" 0.0040.002" 0.00440.002° 0.01340.003* 0.00440.001" 0.01940.002¢
XL 0.0220.002¢ 0.004+0.002" 0.008+0.003¢ 0.012+0.006* 0.008+0.005° 0.0140.002°
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Fig.4 Relative contents of total phenols and flavonoids in the leaves of amaranth cultivars under the two cultivation methods
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Fig.5 Effect of two cultivation methods on total antioxidant capacity of different amaranth cultivars
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Analysis on the physiological characteristics and cultivation techniques
of amaranth in autumn and winter

SHAO Ling"", CHEN Tian-Mei™’
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Abstract: The physiological growth characteristics of amaranth in autumn and winter were studied for 2 years
in Zhaoqing district by using amaranth (Amaranthus tricolor) from 8 different producing areas as materials and
cultivation in open field and greenhouses, which provided scientific basis for the cultivation of anti-season ama-
ranth with high efficiency and quality. The results showed that the growth of amaranth was significantly inhibit-
ed in open field in 9-28°C range. The germination rate of ‘Texuanjianye amaranth’ (TL) and ‘Xinbai amaranth’
(XL) was less than 50%, and the plants of all cultivars were significantly dwarfed. The plant height of ‘Yuanye-
bai amaranth’ (YL) and XL was only about 5 cm. The germination rate, plant height, leaf length, leaf width and
biomass of each amaranth cultivar cultivated in the greenhouse were obviously better than those in the open
field. The accumulation of secondary metabolites such as chlorophyll SPAD values, amaranth red pigment, total
phenols and flavonoids in amaranth leaves were significantly increased by open field cultivation, which provid-
ed a physiological basis for trial cultivation of amaranth in autumn and winter in this region. The content of the
three secondary metabolites and the total antioxidant capacity was higher than that of the green leaf cultivars.
Among the tested 8 amaranth cultivars, YL, TL and XL were not suitable for cultivation in autumn and winter
in Zhaoqing, Guangdong. For the cultivation of anti-season amaranth in the local, it is recommended to adopt
the cultivation method of greenhouses and choose the round leaf red amaranth ‘Yuanyehong amaranth’ (YH)
from Jiangxi or the optimal choice of ‘Youxuankuaiye amaranth’ (KL) from Guangxi to achieve better economic
benefits.

Key words: amaranth (Amaranthus tricolor); leaf color type; cultivars from different producing areas; anti-sea-
son cultivation; physiological growth characteristics; Zhaoqing, Guangdong
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