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Effect of Selenium Application on the Growth and Physiological

Characteristics of Talinum paniculatum (Jacq.) Gaertn

YANG Luxi, XIE Yongdong, HE Zhongqun”
(College of Horticulture, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: To study the effect of selenium on the growth of ginseng and cultivate selenium-enriched Tali-
num paniculatum , we conducted pot experiment to determine the changes of T. paniculatum growth, leaf
photosynthetic pigment content, physiological characteristics and selenium accumulation with selenium ap-
plication (0, 2.5, 5, 10, 20 mg/kg). The results showed that: (1) selenium application had the effect of
“low promotion and high inhibition” on the growth of T. paniculatum. The plant height, stem diameter,
root length, number of branches and biomass of T. paniculatum increased first and then decreased. (2)
Selenium application can increase the content of photosynthetic pigment in T. paniculatum leaves, and
high concentration selenium (=10 mg/kg) has significant effects on photosynthetic pigment content in T.
paniculatum leaves. (3) The SOD and POD activities of T. paniculatum leaves were the highest at the
concentration of 2.5 mg/kg (P<C0.05), and the highest at CAT activity was 5 mg/kg (P<C0.05). With
the increase of selenium concentration, the content of vitamin C in the leaves of T. paniculatum increased
gradually, the content of soluble protein increased first and then decreased, and the content of soluble sug-
ar decreased. (4) The distribution of selenium in T. paniculatum was: root>leaf>>stem, and it increased

with the increase of selenium application; T. paniculatum root was the main part of selenium accumula-
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tion. According to the study, the concentration of selenium is 5 mg/kg, which is the best concentration for

cultivating selenium-enriched T. paniculatum.
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Table 1  Effect of selenium application on the growth of T. paniculatum
G e 2 = E-yiil liESN 3 S
Selenium concentration/(mg/kg) Plant height/cm Stem thick/mm Root length/cm Number of branches
CK 28.5741. 30cd 0.437+0. 00a 11.27+0. 85b 3.67+0.29b
2.5 29.9340. 93bc 0.4540.01a 12.40+0.17b 3.83+0. 14b
5 32.3740. 85a 0.474+0. 04a 13.93+0.97a 4.58%+0. 38a
10 30. 65+ 1. 05ab 0.474+0. 04a 12.13+0. 31b 3.58+0. 14b
20 27.0340.69d 0.4440.01a 11.734+0.71b 3.08+0. 29¢c
HARNG FERIRAE P<0.05 K L2EFBF. TH
Note: Different normal letters indicate significant differences at 0. 05 level. The same as below
FR2 HBENASKEVNENFTIN
Table 2 Effect of selenium application on the biomass of T. paniculatum
o il e Ji2 _ it - e Mo b RAETE M)éfFi BT
Selenlum concentration Fresh weight on Dry weight on Ropt dr/y loFal dry Root (o crown ratio
/(mg/kg) the ground/g the ground/g weight/g weight/g
CK 8.4540. 23¢ 0.84-0.05b 0.19-£0.01b 1.0340.05¢ 0.22740.01a
2.5 8.4840. 38¢ 0.9140. 04a 0.2140.01a 1.12+0. 03ab 0.2440.02a
5 10.31+0.59%a 0.94+0. 04a 0.227+0.00a 1.1540.03a 0.23%+0.01a
10 9.2640.43b 0.9240. 02a 0.1640.01c 1.080. 02be 0.1740.01b
20 6.08+0. 34d 0.50740. 00c 0.0840.01d 0.5840.01d 0.1540.01b
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3 HEMNASEHAXAEGRBESENEN
Table 3 Effect of selenium application on photosynthetic pigment content in leaves of T. paniculatum/(mg/g)
iy )
o R W a nhg% b MR AR E Ay
SGlenlum concentration ~ ~ ~ .
Chlorophyll a Chlorophyll b Total chlorophyll content Carotenoid
/(mg/kg)
CK 0.71%£0.04b 0.214£0.01c 0.92+0. 05¢ 0.15%£0.01c
2.5 0.73£0.02b 0.21%£0.01c 0.94+0.02c 0.16=£0.00c
5 0.80+0.06b 0.23%40.02¢ 1.0340. 08¢ 0.18%£0.01b
10 1.0240.05a 0.27+0.01b 1.29-+0.06b 0.22+0.00a
20 1.10£0. 06a 0.31£0.01a 1.41£0.08a 0.21£0.01a
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Table 4 Effect of selenium application on antioxidant

enzyme activities in leaves of T. paniculatum

e

Seloninm SOD 75 1 POD % 1k CAT it

Co;lcentr"ltion SOD activity POD activity CAT activity
a ey Ptz U/
/(mg/kg) /(U/g) /(U/g) /(U/g)

CK 204.27+5.43b 2171.14+16.88c  2.36+0.03c
2.5 222.13+1.92a 2 660.49+39.50a  2.72+0.04b
5 217.93+6.10a 2 430.16+57.69b 2.974+0.03a
10 165.08+38. 43¢ 2 232.34475.18c  2.3740.10c
20 157.86+£3. 28¢ 2 164.82+47. 24c 1.9740.08d

x5 HEEINASTEEBRNEME

Table 5 Effect of selenium application on physiology
indexes of T. paniculatum
4 3 2 - AR A Y 2

Selenium PR Soluble 'E@:"%; (2
O Soluble ; Vitamin C
concentration cugar/ % protein /Cma/1002)
/(mg/kg) sugar/ /o /(mg/g) /g g

CK 0.132+0.004a  34.46241.009c 122.326+1.777b

2.5 0.121£0.002b  37.350+0.456ab 140. 780+ 1. 323a

5 0.10140.003¢c  37.8474+1.140a 139.517+1.452a

10 0.1022+0.008c 37.556740.074ab  141.007=41. 490a

20 0.07340.005d 35. 8404 1. 288bc 74.257+1.550¢

K6 ARAREWEMIASEHESENEIE
Table 6 Effects of different concentrations of selenium

on selenium content in T. paniculatum

VR e £ o
Selenium . leaf
concentration / roo/tk ) /( Ste%{ ) /( ea/k )
/(mg/kg) mg/Kg /{mg/Kg /{mg/Kg
CK — — —
2.5 0.22£0.01c 0.07%0.01c 0.02%+0.01c
5 0.417£0.03c 0.10£0.01c 0.1340.01c
10 1.2340.11b 0.39+0.03b 0.48+0.13b
20 2.45+0.51a 0.71£0.03a 0.75%+0.03a

B AT SR AR R, AS M,
25 AR A O AR DR AR > > 2K H R
e J3E P9 39 o R G B, AR R R G B R B T R A



1640 odt O % il 39 &

e FE B e BN S SRR R Z B8 F AR Z
il o DT B o B AIG . 35 9 S0 ;AR X AN [
g H AT 1 25 A R BLIEAT L3, & e A mT
DL W58 157 F B g 587 7= BE AR, © 4R 80087 I
S 2R R T s X A 8 A R a5
AN I8 3 T 5% 45 A

J6A 8 R R AR A R AT OB AE T TR
ey T el A AR SR 2 A L i )
A VER R ES . R A 58 3 B A BB % 52 A
9 0 28 o B 3 o R LT A AL AR T T
B WS B T T T S AE T AR AR ) s R G i
FE PR SCHE Y . AR IS 5T 45 R K W, BE 5
WG I A SR B M 4R a 4R b 4R B
AR MR E BN, K =>10 mg/kg B,
ASEN AR ERES TR, X 50H
PELH BB I A5 T — B

WENEYAERARNTREZ —. S 550G
JoeH k5t 48016 W i (GSH-Px) , 3l 35t 8 5 48 4 9 36
BB VA R4 i AR W g (POD) FLEE 4 Ak W)
I AL (SOD) [ 36 P . R & S50V B9 kB, 7F
— MR VI N, B AN R R 4R = 3 BB A Ak
fiti (GSH-Px,POD #1 SOD) B3 . AR 56 #F 5% &
B NS R i fE 4 = SOD.POD 1 CAT
TP o I S A 1) 18 I N 2 3 1 e A Ak ) e T
FEA . 3X 5 = I it i v B2 A g 8 B2 & SOD,
POD 7 4 , 1 e BE 2% 10 00 45 1 B0 R0 1 4
AL

T it A AT DA R R AR G R R A T

S 2k

(1] ELrs, 8. BEu B — ASEMEEMEmRlI] TE
AR ESMAR . 2004, 20(4) ; 203-204.
WANG H Y, HUANG Q C. The resecarch in potential value
of Talinum paniculatum [J]. Chinese Agricultural Science
Bulletin, 2004, 20(4) ; 203-204.

[2] WBERLCEHEEALME, % + ASZSHRPELE R
[J]. w2 EEREZ, 2014, 25(01) . 30-32.
PAN T Q, WEN Q T, HUANG L D, ezal. Study on the an-
tioxidation activities of polysaccharides from the Talinum pan-
iculatum [J]. Lishizhen Medicine and Materia Medica Re-
search, 2014, 25(1); 30-32.

[3] E&rh, EMA, MHK. DN RHE Y 03 7 o LT .
o B AR A WS U . 2006, 25(1) : 23-25.
WANG H Y, WANG H L, HUANG Q C. Potential value in

Tk A7 i SO I 5T 4 SR K B AN [ e R i i A B
PR TR R R RS A g LA | JCHLAT | A i R
HUOFERERMEAE CHEE, NRBFR A
R TIP S NE = AU Wl (U R CF N BT G - = I
A CHRE AR, M FEE T A S
el EdERE S IR EA T R AR CHE
W 5 76 e 3 (1% 484 o 2 0 T R S AR AR ) A R B
T B 4 5 mg/kg B, ATV Mk 2R 9 8 i s A
JEH 10 mg/keg B, AR C SEEm. Sin &
G A T 1% NV TR N e S R P L % S R 1
Ve &G T8 BV FLT S e TR R T
2 12 00 S5 A A 5 SR A

o[ IR HE R AR A B Y B IRBR B R 50
pg/d, BEE A e K4 4R Ao 400 pg/dY AT
dE s I R R A R R AR R A AR S
mg/kg . A3 Hfifi & &80 0. 13 mg/kg, It
BF N2 34 S B i S £ FH BB T 2 e AR AT 48 A
HR 2 3 5 KA 48 A

4 45 8

Tt 1 X5 N\ 2 3 A R HAT AR AR i 4 ) B2 T A
e BN AT LUfR BEAN S 3R KIS 3 Y R
PR 1 D0 S A 0 Tl % P T o 4 R 0 4 ) T AR
M A . il B RE S I A 2R ot B B R &
RO AT A R T S SR A
(AT VRS & B NS S i o B 2 T v T
THE LR B B N NI O 5 mg/kg S S BR Al
HHL Y i AV

the research of portulaceae plants[J]. Chinese Wild Plant Re-
sources, 2006, 25(1); 23-25.

[4] ROTRUCK ] T, POPE A L., GANTHER H E, et al. Seleni-
um: biochemical role as a component of glutathione peroxidase
[J]. Science, 1973, 179(4 073) ; 588-590.

[5] 2% 3¢.8G Wi AL S5 e O A PL ) B AR A
Wrsg b eI ], N A 540, 2016.(12): 4 067-4 076.
JIANG Y., ZENG Z H.YANG Q' S, et al. Selenium (Se) up-
take and transformation mechanisms and physiological function
in plant: a review[J]. Chinese Journal of Applied Ecology .
2016,(12) . 4 067-4 076.

[6] mpc, mmmar, 2207, il 28 35 6 /K B A 3% & Y 5%
LI, A A R A2 4l . 1998.(3): 67-71.

SHANG Q M, GAO L H, LIS]J. Effect of selenium nutrition
on the quality of hydroponic lettuce[ J]. Journal of China Ag-
ricultural University, 1998,(3): 67-71.



9 Hj AT B A o 55 B X N 2 38 AR R R AR A Y R g 1641
(7] ME W RIAERE . ZEMERE . S5, il 5 X 195 i 24 280 5 KAl T K 20 e [J]. Plant and Soil, 2001, 237(1);: 55-61.

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Fer= i i B sZ e [T, 0 FAE 2441, 2012,23(2) » 411-418.
HAO Y B, LIU HL, CI X K, etal. Effects of applying sele-
nium on selenium allocation, grain yield, and grain quality of
two maize cultivars [ J]. Chinese Journal of Applied Ecolo-
gy, 2012, 23(2); 411-418.
ST WA A SERR . AL M PR XA T 3 A | T R AR
BUEVERG )], K AR, 2010, 24(5): 195-198, 203,
GUO K X, YAO C X, ZHOU S B, et al. Effects of selenium
application on the Selenium content, yield, qualities and bio-
logical characteristics of greens[J]. Journalof Soil and Water
Conservation, 2010, 24(5): 195-198, 203.
MOZAFARIYAN M, PESSARALI M, SAGHAFTI K. Effects
of selenium on some morphological and physiological traits of
tomato plants grown under hydroponic condition[J]. Jowrnal
of Plant Nutrition, 2016, 40(2) . 139-144.
ARNON DI. Copper enzymes in isolated chloroplasts, poly-
phenoloxidase in beta vulgaris[J]. Plant Physiology . 1949,
24(1) . 1-15.
FANGXU X, YRFEI L,

XIUFENG S, et al. Evaluation of

1-methylcyclopropene ( 1-MCP) treatment combined with
nano-packaging on quality of Pleurotus eryngii[J]. Journal
of Food Science and Technology, 2018, 55 (11). 4 424-
4431,

BRADFORD M M. A rapid method for the quantitation of
microgram quantities of protein utilizing the principle of pro-
tein-dye binding[JJ. Analytical Biochemistry, 1976, 72(1-
2): 248-254.

AOAC. Vitamin C (Ascorbic Acid) in Vitamin Preparations
and Juices. 2, 6 Dichloroindophenol Titrimetric Method
[M]// Final action 1968. In AOAC Official Methods of A-
nalysis, 15th edn (ed. K. Helrich ), Association of Official
Analytical Chemists, Inc. , Arlington, VA, 1990,967. 21.
TRILL 8 BB R AR e S B (ML JE g
SEHCE M. 2009,

FaEdE, Y AR S FE A AR LM b SR E
Hi it 2006.

e A RIEAIE TR, GB5009. 93-2017, £ & % 4 [H K A%
LT A I (ST, bt s b AR o A, 2017,

sk 2, WG E. ARG X B S A AR SR R BT R W A WF
SEHUIRCTT. B 205 4] . 2012, 39(9): 1 749-1 756.

ZHANG W, GENG Z C. Research progress regarding the
effect of exogenous selenium on vegetables [J]. Acta Horti-
culturae Sinica, 2012, 39(9) . 1 749-1 756.

BEEGEY TR ST A SV TG R A R TG R e/ SR AR R
A BRI T ). PEILAE I 2 41R. 2010, 30(5) : 974-980.
XUE R L, LIANG D L, WU X P, et al. Effects of selenite
and selenate on growth and physiological characteristics of pa-
kchoi[J], Acta Botanica Boreail-Occidentalia Sinica , 2010,
30(5): 974-980.

XUE T, HARTIKAINEN H. PIIRONEN V. Antioxidative

and growth-promoting effect of selenium on senescing lettuce

[20]

[21]

[22]

[23]

[24]

[26]

[27]

(28]

Eﬁigsiﬂ PG, S AT AL T X 25 H 00 2K SR B R
W2 AT ST L], o R 2 4. 2016, 31(9): 31-37.
GUO W H, LIU Q, SHI Y X. Effects of applying selenium
on the accumulation of selenium, yield, and quality of purple
sweetpotato[ J]. Journal of the Chinese Cereals and Oils As-

sociation, 2016, 31(9). 31-37.

AN A PELE HE, A R SRR KO A VR 52
O 4 PR E R, 2019, 17(1): 288-294.
JIN X W, ZHU X, HUANG ], et al. Effects of selenium on
chloroplast and photosynthesis[ J]. Molecular Plant Breed-
ing, 2019, 17(1) . 288-294.
REME B HEBIIRR, 55 WXL B oG R
)] &5 TR, 2016, 37(19): 363-365-+371.
DAI H P, ZHAO H, JIA G L, etal. Effects of Se stress on
photosynthetic pigments in the leaves of Medicago sativa L.
[J]. Science and Technology of Food Industry, 2016, 37
(19): 363-365.
EL-RAMADY H, ABDALLA N, ALSHAAL T, et al. Se-
lenium and its role in higher plants[ J]. Pollutants in Build-
ings, Water and Living Organisms, Cham: Springer, 2015
235-296.
IR I A (K I L Ty (R T N i 3 &
SAALRE ST IR L) ] TSR AL L, 2019, 47(3): 127-131.
ZHU L, HU T, LIU D M, etal. Effects of foliar application
of selenium on selenium absorption and antioxidant capacity
of radish[J]. Jiangsu Agricultural Science, 2019, 47(3):
127-131.
KONG L A, WANG M, BI D L. Selenium modulates the ac-
tivities of antioxidant enzymes, osmotic homeostasis and pro-
motes the growth of sorrel seedlings under salt stress[J].
Plant Growth Regulation, 2005, 45 (2). 155-163.
K. A, A8, . et R R A R A R
A PURRE ALY SR me [ ], A 8 3 5 IR R4 4. 2016, 22
(2): 476-485.
ZHANG Y Y, JIAO Z G, A1 X Z, et al. Effects of methio-
nine-selenium added in soil on physiological characteristics
and quality of muskmelon[J]. Plant Nutrition and Fertilizer
Science, 2016, 22(2) . 476-485.
iR B AR TR, S A XSG A
m )], 3w, 2016, 47(1) . 125-128.
XIE Q X, LUO SC, YINY L, etal.

i 5 B 5

Effect of selenium ap-
plication on selenium content and nutrient quality of green as-
paragus[ J]. Chinese Journal of Soil Science, 2016, 47(1) ;
125-128.

TR, ®RE RIS
32[J]. +4,2018.50(6): 1 080-1 086.
WANG ZM, YUANL X, ZHU Y Y, etal. On standards of

5 & Hedr e

selenium enriched agricultural products and selenium-rich soil

in China[J7], Soils, 2018,50(6): 1 080-1 086.

(%R # . % #740)



