32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

AR SRR T R R R B R IR

G, HIEY AR, W, AT, MR

FIHASL:

FRIAG, P ER, WS, S ORR A AR SRS TR D BRI R LR B AR BE BRI )]. AL R, 2021, 40(10): 2106
2113.

TELR R View online: https:/doi.org/10.11654/jaes.2021-0161

FETT BRI HAB S

Articles you may be interested in

TR RN B8 S A2 A Xt K A b 18 2 (10 52 i)
FRRIE, M5, 258, AT ARZR, SRR, YO IEARL, 3200 AL
LV FRBE R4 2021, 40(1): 4453 hitps://doi.org/10.11654/jaes.2020-0560

TR X RA TR 22 A BRAS AR5 SRR 5 )

XURALE, PRiE, 2R, T30, Sifat
My FREERLE 4] 2020, 39(8): 1675-1682  https://doi.org/10.11654/jaes.2020-0469

4R P SRR R B G BRI

25 I, BB, SR, R

AV FRERF244R . 2020, 39(9): 1925-1936  https://doi.org/10.11654/jaes.2020-0103
KA TR 7 2 S5 REFT 4 B X e 4R A 0 A 5 R 5 i

TEEIR, I, B, NEK, 25, /NP
LAV IABTRL 2447, 2021, 40(9): 1888-1896  hitps://doi.org/10.11654/jaes.2021-0152

AR/ i P ESYI A A MR R BRI 22 ST
W, B, P
NP R F244]. 2021, 40(4): 756-765  https://doi.org/10.11654/jaes.2020-0967

KEMIE AT, RFHEZBHRE R

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0161
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0560
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0469
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0103
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0152
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0967

2021,40(10): 2106-2113 R W ®E M FE F R 20214F 10 H

® Journal of Agro-Environment Science @&

BRRHE, HEk, WIS, RN RS A AR SR I R SR A RE I B SE)] R PRI R AR A, 2021, 40(10) ¢ 2106-
2113.

HAN B L, XIAO Q T, XIE H L, et al. Cadmium tolerance and accumulation ability of different chemical ecological types of Perilla
frutescens[J]. Journal of Agro—Environment Science, 2021, 40(10) : 2106-2113.

FEisRLE 0SID

Kn'ﬂﬁ%i:u 'J”%'jl\ﬁl]%mﬁﬁﬂ'iﬂgﬁg ﬁ jjﬁ}l:g'i

SIS, WA, RIS R, HAF Y, A

(AR AR A Rl 22 B, AR AR A B R 5 2 4 W o A s s, AR 350002; 2. 4m A AR AR K2 AE Bl 2424 B, 4R
WEEMAS S FARE SRR, M 350002)

BRI S A SRR TR A 5 5 5 AR RE ) 2 5 I E A AR B, 2 T 4 P il A= 8RR TR (1 i &
FebR R LA M AR & e S s R R . A5 R, 10.0 mg- L ARALFEXT PKPA T EK AN PK-1 RS IR Fh 1 & 284 R 2E 8 T0 8
R (N EIE T PK- 1A S A F R8T & . AR MR EE AR AR AN TR A 25 R 0 9 A5 A (A B B i 3 R Bk AR (1 052.0~
5337.1 mg-kg')>2£(327.6~807.9 mg-kg)>M(104.8~343.3 mg-kg ™) , A R4R & HE7E 348.1~1 416.73 mg-kg ™', T & T4R# & LAY
MIBRUE(100 mg-kg™) o AN[F) A= A5 2L 05 14 50 & 4 R AU (BCF) 776 35 22 5%, PAPK B8 | PK- [I 2 \EK #5855 (¥ BCF ££ 2.0 mg - L6
b BRI R R AR CR 252.0,300.5.295.3, 8 25 5 1 PK- T Y, J5 2 (1) BCF 7€ 5.0 mg - L 4R 40 BRI 45 157 (265.5) , B2 15 T PAPK 2 |
PK- 11 BUFI EK Y, AN [A) A AT 58 90 140 o AR S 3 1L 5.0 mg - L B AL 33U o i , PK— 1 70058 0000 6 i 4R 1l 454.0 g R, 433l 02
PAPK %Y \PK- TI ZUFN EK BY (1) 2.48 . 1.69 f5 1 2.05 15 o AN [Rfb 2 A= A 70 58 95 (R Aol 1 [ A7 A i 22 5% W a T PK- 1 USR5 HL
B A SR e HERE ), T T IS S 5 S TR AR A FH AL LA R s YR A 52 1 3= R T e U5
KR T A LR S A HR T R VE
FESHES:X173;X53 XEARERAG:A  XEHS:1672-2043(2021)10-2106-08  doi:10.11654/jaes.2021-0161

Cadmium tolerance and accumulation ability of different chemical ecological types of Perilla frutescens

HAN Bolun', XTIAO Qingtie'?, XIE Huiling', YOU Wu', ZHENG Xinyu'?, LIN Ruiyu"*
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Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: This study explored differences in the cadmium tolerance and accumulation capacity of various chemical ecological types of
Perilla frutescens. In this context, P. frutescens was treated with different cadmium concentrations and the germination indices of four
chemical ecological types of P. frutescens seeds were determined. The cadmium content and cadmium enrichment characteristics of the
subsequent seedlings were quantified. The results showed that the germination rate and potential of PKPA, EK, and PK— [ P. frutescens

seeds were not significantly affected by a 10.0 mg+ L™ cadmium treatment, whereas this treatment significantly inhibited the germination of
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PK-1II P. frutescens seeds. Under different cadmium concentrations, the cadmium content in each part of different ecotypes of P. frutescens

in descending order was: root (1 052.0~5 337.1 mg-kg™") > stem (327.6~807.9 mg-kg™") > leaf (104.8~343.3 mg - kg™'). The cadmium

content of the entire plant was between 348.1~1 416.73 mg « kg', which is higher than standard cadmium hyperaccumulators (100 mg -

kg™). There were significant differences in the cadmium enrichment coefficient (BCF) of different P. frutescens ecotypes. The BCF ranged
between 127.9 and 300.5, and the BCF of PAPK, PK—- Il , and EK P. frutescens were 252.0, 300.5, and 295.3, respectively, which were
significantly higher than PK— I when treated with 2.0 mg- L™ cadmium. The BCF of PK-I was highest(265.5) when treated with 5.0 mg+

L™ cadmium, which was significantly higher than PAPK, PK- Il , and EK. The cadmium enrichment of different ecological P. frutescens was

the highest with a 5.0 mg+ L™ cadmium treatment. The total cadmium enrichment of the PK— 1 P. frutescens was 454.0 pg- plant™, which

was 2.48, 1.69 and 2.05 times higher than that of PAPK, PK- I, and EK P. frutescens types, respectively. Studies have shown that there are

significant differences in the cadmium tolerance of different chemical ecotypes of PK— 1 P. frutescens under cadmium stress. P. frutescens

has high cadmium tolerance and enrichment ability, with great potential for cadmium pollution eradication; thus, it may be used for future

research on cadmium tolerance in P. frutescens.

Keywords: Perilla frutescens; chemical ecological type; cadmium tolerance; cadmium enrichment
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Table 1 Germination coefficient of Perilla frutescens seeds with different chemical ecotypes (%)

R PAPK EK PK- 1 PK-1I
Cadmium e ﬁ”‘;i — Z-,Q”‘:( — &”‘;4 — Zi”‘;a
o B o e o S K B o
concentration, - Germination . Germination o Germination . Germination
(mg-L") Germinability rate Germinability rate Germinability rate Germinability rate
0 92.2+1.9ab 93.3+0.0ab 66.7+8.8a 70.0+3.3a 77.8+12.6a 78.9+10.7a 87.8+3.9a 87.8+3.9a
0.5 95.6+2.0ab 96.7+3.4ab 70.0+5.8a 70.0+5.8a 66.7+26.0a 66.7+26.0a 65.6+10.2abc 66.7+8.8abc
1.0 96.7+0.0ab 96.7+0.0ab 71.1+8.4a 71.1+8.4a 80.0+3.3a 80.0+3.3a 54.4+8.4bc 56.7+5.8be
2.0 96.7+0.0a 98.9+1.9a 67.8+6.9a 68.9+5.1a 81.1+8.4a 82.2+8.4a 65.6+20.1abe  65.6+20.1abc
5.0 90.0+8.8b 91.1+7.0b 65.6+3.9a 65.6+3.9a 71.1+5.1a 71.1+5.1a 73.3+20.0ab 73.3+20.0ab
10.0 92.2+5.1ab 93.3+3.4ab 66.7+8.8a 66.7+3.4a 77.8+3.9a 78.9+5.1a 46.7+10.0c 47.8+11.7¢c
TE 7] — 8 s 5 1 AN [l NS PR R 93522 5 (P<0.05) . Il
Note: Different lowercase letters after the data in the same column represent significant differences at P<0.05. The same below.
R2 WEETARESEEARWIRKIZFK
Table 2 Root and bud length of different ecotype Perilla frutescens under cadmium pollution
P PAPK EK PK-1 PK-1I
I'\_‘.J‘ E e = g /. =l o 4 |2, =
ot K HIK HIC K Bk FK B FIK
. 3 3 3 3
concentration K00l yygy - Bud g Rool g e Bud g Rool gy Bud g Bl g Bud g,
/(mg-L™") length/ length/ length/ length/ length/ length/ length/ length/
cm cm cm cm cm cm cm cm
0 6.61+ — 3.10+ — 711+ — 2.70+ — 4.87+ — 2.73+ — 4.00+ — 2.57+ —
0.76a 0.29a 0.75ab 0.24a 0.75ab 0.17a 0.26a 0.90a
0.5 621+ -63 270+ -12.1 7.51x +62 253+ -6.0 577+ +200 272+ -0.6 196+ -504 198+ -16.7
1.04ab 0.25a 0.51a 0.15ab 0.80a 0.52a 0.60a 0.19a
1.0 591+ -10.1 275+ -102 693+ -1.6 244+ -85 525+ +10.6 253+ -6.5 209+ -489 2.03+ -11.2
0.54ab 0.27a 0.39ab 0.22ab 0.34a 0.42ab 1.51a 0.29a
2.0 4.68+ -28.6 249+ -194 512+ -263 192+ -28.0 3.70+ -19.7 2.05x -25.6 294+ -265 2.16x -14.1
0.54h 0.25a 1.21b 0.43be 1.97ab 0.59ab 1.23a 0.60a
5.0 470+ -289 257+ -164 3.04x -573 1.69+ -37.2 3.60+ -22.8 227+ -174 230+ -425 211+ -10.0
0.52h 0.23a 0.49¢ 0.16¢ 0.95ab 0.52ab 1.80a 0.32a
10.0 4.60+ =303 240+ -21.4 241+ -663 218+ -19.1 2.19x -54.1 1.52+ -442 285+ -288 225+ -34
0.41h 0.40a 0.70¢ 0.08abc 0.22b 0.19h 0.31a 0.29a
T = ARERIMRIRCR , + M RFRAEIEOR
Note: “~" refers to inhibition effect, “+” refers to promoting effect.

R3 ERAEISAESE BCF.IF SREEERESBIL FENH
Table 3 Variance analysis of cadmium content in different parts of Perilla frutescens ,BCF,TF, cadmium enrichment and cadmium

distribution ratio

. 4+ 1 Cadmium content & A2 Cadmium enrichment
Si’i A E i i 1% bk BCF  TF bk S

Root Stem Leaf Above ground ~ Whole plant Whole plant  Allocation ratio
HEBRI(C)Ecotype 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000
FAALHL(T) Cadmium treatment  0.000  0.000  0.000 0.000 0.000 0.000 0.013 0.000 0.000
CxXT 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000

T R B RN [v] B 3R ) ) 2 5 0 3 R K

Note: Values in the form indicate significant levels of source.
23 AEUFESBERNREEER AL KL A UL AN AR AR R, 4 FiA [l fh 2 A A5 B 52
i 2o M (B3R IR R AR B IRAOAR M b R bk B B R AR R TR 5.0
TR A SRR R AE R E 2R, B mg- LR K, B3 & TR E 4 2.0.10.0 mg-
RO AR N R Z A H RS EAE . IDRRNIUEEICE S o I S = PoNCE S o e
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Table 4 Cadmium content, BCF,and TF in various parts of Perilla frutescens under different cadmium concentration treatments

b A i Cadmium content/(mg-kg™)
Cadmium o L i % oL Lok BCF TF
concentration/(mg-L™") Root Stem Above ground  Whole plant

2.0 PAPK  2101.519.2f  608.9+1.0h 38.8+4.2h 197.6+8.2f 503.9+34i  252.0x1.7bc  0.09+0.00bc
PK-1 10520+67.7h  397.2:0.0e 50.0+4.4h 104.8+1.8h 348.1x18.7j  174.1£93d  0.10£0.01b

PK-1  17512+7.7¢  327.6+16.4f 23.2+1.6i 116.2+2.6h 601.1+3.7h 300.5¢1.9a  0.07:0.00d

EK  1707.4+128.7¢  342.8+243f  49.4+7.8h 135.8+10.7¢  590.6£39.8h  295.3+19.9a  0.08+0.0lcd

5.0 PAPK 2620.7+163.8¢  807.4+12.8a  163.7+¢7.0d  3204+9.7d 726243465  1452+69¢  0.12+0.01a
PK-1 4575.1+233.0b  552.7+37.1cd  79.8+4.5¢ 202.1£12.7f  1327.9+537¢  265.5+10.7b  0.04+0.00f

PK-1  3199.8+20.7d  563.4+3.7c 96.0+6.6f 275.7+3.6e  1158.0+10.0¢  231.6=2.0c  0.09+0.00hc

EK  33474+513d  605.6+4.1b 113.8+0.6e  273.3+0.0e  1088.2+13.0f  217.6+2.6c  0.08+0.00cd

10.0 PAPK  5337.1+102a  807.9+11.5a  270.0«1.7a  343.120.0c  1278.7+56.8d  127.9+57¢  0.06+0.00e
PK-1 54347+103a  5282+39d  241.6x1.0b  412.5+0.0a  1416.7¢58b  141.7+0.6e  0.08+0.00cd

PK-1 30986.1+124.6c  5383+14.4cd  1992+19.6c  333.3+12.8c  1348.8+10.0c  134.9+27¢  0.08+0.0lcd

EK 46630148  606.6+11.6b  271.0+14a  400.0+0.0b  1489.4=0.0a  148.9+0.0¢  0.09+0.00hc

1 119%~30% , A3 & 4 & 5 s 4 1 49 TiC LU /Y 70%~
89% , T A LI FE AR AL o AN IR ARV B Ak
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Figure 1 The enrichment of cadmium in different parts of Perilla

frutescens treated with different cadmium concentrations
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