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Effects of Selenium and Arbuscular Mycorrhizal Fungi Applications on Growth,
Photosynthesis, and Selenium Accumulation of Amaranthus tricolor L.
LU Yunmei, HUANG Renhua*, LIU Hongyu
(College of Biological Engineering, Jingchu University of Technology, Jingmen, Hubei 448000, China)

Abstract: [Objective]l Amaranth cultivation enriched by applications of selenium and arbuscular mycorrhizal fungi (AMF)
was investigated. [ Methods] In a pot experiment, selenium and AMF were added to the soil in cultivating Amaranthus
tricolor L. seedlings. Effects on the photosynthesis, growth, and selenium accumulation of the plants were monitored.

[Results] The selenium treatment significantly increased the contents of chlorophyll a and b, transpiration rate (7,), stomatal
conductance (G;), net photosynthetic rate (P,), and intercellular CO, concentration (C;) but reduced the amaranthine and not
significantly affected the infection rate of or dependence on the mycorrhizae of the seedlings. On the other hand, AMF along
with the application of various selenium compounds promoted the amaranth growth and increased the leaf amaranthine content,
photosynthetic capacity, and selenium accumulation in the roots, stems and leaves. [ Conclusion] Combined AMF and
selenium applications benefited the photosynthesis and nutritional quality of 4. tricolor.
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Fig. 1 Effect of selenium treatments on mycorrhizal infection
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Table | Effects of AMF inoculation on biomass and growth indicators of amaranth under different selenium treatments
. " bR
E Hg e B i ETE i
Plant height/ Stem diametet/ Total biomass/ Leaf dry weight/ Stem dry weight/ Subterrancan
. ant neu. cm diameter; otal biomass, ca Wel em Wel
Selenium g ol r;,l & ri;,l & part dry weight/
addition/ cm mm (gdl ) (gdt D (gf ) (i
(mgkg D \onAMF  AMF  Non-AMF  AMF  Non-AMF AMF  Non-AMF AMF  Non-AMF AMF  Non-AMF  AMF
RTHRCK 1449£0.08dB 1797£097dA  476+£029dB 5.70+£020cA 189+0.05dB 23520.02dA 0.670.03cB 0.8620.03cA 0.41+0.04cB 0.5+0.07cA 0.81+£0.03cB 0.94+0.06cA
LA 05 1626+ 111cdB 19.17+1.19dA 5.24+0.26cdB 6.142049cA 2.1140.07cB 2.61+0.03cA 0.780.10cB 0.99+0.05¢A 04650.04cB 0.620.04cA 0.870.08cA 1.0120.09bcA
iR
Selenite 25 17.12%134cB 2021F135cA  530%028cB 623+0.33cA 2.53%0.06bB 3.120.06bA 1.03+0.050B 136+0.07cA 0.5120.06cB 0.65+0.06cA 0.99+0.080A 1.110.04bA
Fgsy 05 1500%085dB 1874082dA S162005cdB SSI0.16cA 170£0.080B 21£00leA 071£005B 0.92:+0.10eA 0440088 058£004cA 0.6E0.04dA 0.60+0.07eA
Selenate 5 233)4073B 252520824 71140128 7.89£025A 2.6310.020B 3341027bA 1.0940.096B 1.52+0.10bA 0.86+006aB 107+0.11aA 0.68+£0.07dA 0.76:0.06dA
AU 5 17.14+1.42B 20014030cA  527+040cdB 6.06+044cA 223%021cB 2.84+0.07cA 0.820.12¢B 1.140.10dA 0.50+0.02¢B 0.65£0.00cA 0.9240.07bcB 1.05+0.03bcA
Organic
lenium 25 20.03FL16bB 22.68+098bA  627%0.176B 7.0120.04bA 3.120.03aB 3.83+0.120A 132£0.04aB 1.7510.072A 0.6610.06bB 0.83+0.06bA 1.14+0.03aB 124+0.032A

NG FRR R FEIAMEEEM T ARRER SR EEEZSR (P <0.05); KEFRERHEBMALIE T Non-AMFMAMEZ FEEER (P <

0.05) . FIAE.

Data with lowercase letters on same column indicate significant differences between different selenium treatments with same AMF inoculation at P<<0.05; those

with different uppercase letters on same row indicate significant differences between treatments with and without inoculated AMF under same selenium treatment at

P<0.05. Same for below.
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(DData with different lowercase letters indicate significant differences
between treatments with and without inoculated AMF under same selenium
treatment at P<<0.05; those with different capital letters indicate significant
differences between different selenium treatments under same AMF treatment
at P<<0.05; @N-0: soil without AMF and selenium applications; F-0: soil
inoculated with AMF but no selenium addition; N-0.5: soil without AMF
inoculation but was added with selenium at concentration of 0.5 mg-kgil; F-
0.5: soil inoculated with AMF and added selenium at concentration of 0.5
mg-kgfl; N-2.5: soil without AMF inoculation but was added with selenium at
concentration of 2.5 mg~kg71; F-2.5: soil inoculated with AMF and added
selenium at concentration of 2.5 mg-kgil. Same for below.
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Table 2 Effect of AMF inoculation on photosynthetic indexes of amaranth under different selenium treatments

il ab 2

RIBERT/

(mmol'm s ")

ALTIEGY

(mmol'm s ™)

HHAERP,

(pmol-m s ™

Jia 8] COM ECY
(umol-mol )

Selenium addition/ (mg-kg )

Non-AMF AMF Non-AMF AMF Non-AMF AMF Non-AMF AMF

*FHECK 0.790.03fB 1.084+0.10cA 17.84+0.42dB 29.15+1.48cA 2.25+0.04dB 4.53+0.12dA 114.2+1.74fB 144.6-0.10fA

AT 0.5 1.1940.14eB  1.97£0.19dA  33.67=1.06bcB 55.74+3.35abA 3.94+0.53¢B 5.63+£0.10cA  161.4:2.02¢B 199.60.95¢A
Selenite 25 1.7240.03aB 2.59+0.05abA 38.94+1.14aB 57.91+1.10aA 6.63+0.72bB 9.33+0.38abA 202.1+1.32bB 226.7+1.25dA
i 0.5 1.3540.05dB 2.29+0.01cA 31.36=1.87cB 45.20+1.35dA 3.62+0.25cB 5.26+0.24cA 169.1+3.24dB 225.81.19dA
Selenate 2.5 1.61+0.04bB 2.32+0.03cA  34.61£0.62bB 56.960.37abA 8.50%0.01aB 9.42+0.43abA 201.5+2.75bB 249.5+3.93cA
AR 0.5 1.4840.01cB 2.44+0.24bcA 33.81+1.08bB 54.49+0.15bA 6.99+0.64bB 9.08+0.40bA 189.8+1.21cB 269.7+3.58bA
Organic selenium 2.5 1.6840.03abB 2.8040.03aA 37.7120.96aB 50.26-1.32cA 8.3710.48aB 9.85+0.24aA 237.4-2.66aB 306.015.34aA
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