32
ﬁé‘b ;’; %H @t&J T b (D

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

T E TR /NEL RN R KA RHE R
R T, KAREE, XM, Z59A %, R, PN T
%IFHZISjC
O, ORAREE, e, ZRVH A, R, PNAYFT . BRIINE T AR 38NN /N Wy i R R 2R S A BRARAE A s ], Al PRI Rl
i‘li, 2023, 42(8): 1685-1694.

TEZR 2 View online: https:/doi.org/10.11654/jaes.2023-0208

FETT BRI HAB S

Articles you may be interested in

AR XoF A6 A SRS S Tt e Al 27 25 5 i)
TRURE, BEE, E R, K
LAV IABIRL 24 4]. 2018, 37(6): 1094-1101  https:/doi.org/10.11654/jaes.2017-1436

Cf s /INAZ R 285 A4 B 197 B CARR R0 A Ak

FRRAR, #ifE )1, B EARH, BE 1, B8, sk—FH, T 8, D1
el FREERLE24T. 2019, 38(9): 2031-2040  https://doi.org/10.11654/jaes.2018-1612

ANZERAT A T A S C A R B KA o S £ M A1 ) 52 )

IR, BT, 14552, B, Mk, #7746
N PR . 2020, 39(7): 15031511 hitps:/doi.org/10.11654/jaes.2020-0051

EGTA S A7 HLRRHK G HH X SRR 2 Ca s Y L 52

BRSC, PR/, F IR, BRZWG, ST, skt
A TR E4R. 2019, 38(2): 333-341  hitps:/doi.org/10.11654/jaes.2018-0686

HNENOXS SR IA T P8 JRAI i AR K B A BRARFE A 2 ]

M 5M, FRFFER, SR 0, AFHEE
LV FRBERE244]. 2021, 40(8): 16501658 htips:/doi.org/10.11654/jaes.2021-0145

KEMAG AT, PAFHEZFENEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2023-0208
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1436
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1612
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0051
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0686
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0145

2023,42(8):1685-1694 R W ®E M FE F R 202348 H

® Journal of Agro-Environment Science @&

Fe AT, KRB, XM, 45 ARIPIEA R AR SERUR /N Ly v B AR B AR R AR A S AT, ARl FRBE R 2E 4R, 2023, 42(8) : 1685-1694.
GAO Z X, MI L. Q, LIU Y T, et al. Effects of thiram on Cd accumulation and physiological characteristics of wheat seedlings under Cd stress [J]. Journal of
Agro—Environment Science, 2023, 42(8) : 1685-1694.

e T8 = WX /NZ2 2 B sm AR R A A IR E R =2 M

S &2, Raggk ) RS, Fiagt, Aa, g R

(LA AN FFR TR AR BT, Kt 3001915 2. AR AR R 2 B S BRI 22 B, BR/RIE 1500305 3. KHT R BH= B, K
HE 3003815 4. Kt ARl AR ZSFREE I -5 )™ b BRI oG, RHE 300193)

W OE ORI CA Wi R i R 1 574 58 RO /INZE Z 1 Cd AR R e A IR A 0 52, AR AR5 DL B A /N R o (e, SR
IKEE AEASTRIVR BE CAMA T, /N2 1 1143 st ik 55 (400 F5 7 RV ) AR (80O f5 7 FR T ) 19 4711 2k 9 A 55 XOUHI ), B9F 5 4 8 BUGT
INFE I CA R 40 A15 A KB AL R SR A SR A PR AE (R0 o 453 SR < 76 CA B B 17, e FH 4 98 DU = T/ tb |
BB Cd F S By 5tk , e w3 IR 430 73.8% FH 151.2% . [F]l— Cd W& BEJMA T, BEE 7 520Ut 0] 52 A 42 51, C 7E /N 22 WA i 45 2
PP TR RN, E A MRE P o5 LT E A T L A TP 4 o Edb s Cd i EAR AR BGE 1) L BERBGS UK SREUS R, BT
it 2 L% 2z T b S o S AR R A R TC A . ARG VR 8, Cd BB TR WA 58 AR & TN ot G R g
HaMM&E R b o &, e m IR s> BN 62.7% .36.0% F189.5%. FEHLAANE Jr I, Cd JHk38 T Wt it 485 56 BUHE 5 T /NZE I 5 MDA |
H0. Fl CAT 518, e i B R 43 310 27.1% . 123.6% Fil 464.3% 5 SOD 75 1t N [, Fe KB IR 0 20.1% . WFFT I, it 48 S8 XL 1 T /N
AT BT CA AR $8 M TAEAR AR AEBEAIR T AEAR BT A AL BE T 3R T Cd Wiras , i 700 B A5 0 1990t 24 550 i i
AR AT Y 22 T B e S S AN it P it PR AR 9 80

KEBIR NE Y ARG R B OEAEM AL R S

hE 4535 :8512.1;X53;X173 XEAARERD A E4RS:1672-2043(2023)08-1685-10  doi:10.11654/jaes.2023-0208

Effects of thiram on Cd accumulation and physiological characteristics of wheat seedlings under Cd stress

GAO Zhixin"? MI Luqi"?, LIU Yetong’, LI Boyan®*, QIN Xu"", SUN Yuebing"

(1. Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. College of Resources and
Environment, Northeast Agricultural University, Harbin 150030, China; 3. Tianjin Academy of Agricultural Sciences, Tianjin 300381,
China; 4. Agro—Ecological Environment Monitoring and Agricultural Products Quality Inspection Center of Tianjin, Tianjin 300193, China)
Abstract: To investigate the effects of thiram on the cadmium (Cd) accumulation and physiological characteristics of wheat seedlings under
Cd stress, this study used a conventional winter wheat variety as the test crop and conducted a hydroponics experiment. High (400—times
dilution) and low (800—times dilution) thiram dosages were sprayed on wheat seedlings under stress caused by different concentrations of
Cd to study the effects of thiram on Cd accumulation and distribution and physiological characteristics such as photosynthesis and the
antioxidant system. The results indicated that applying thiram increased the accumulation of Cd and S in the wheat shoots. The highest
increases were 73.8% for Cd and 151.2% for S. Under Cd stress with the same Cd concentration, as the thiram dosage increased, the Cd

content in the various subcellular organs of wheat increased. A higher proportion of Cd was found in the cell wall, and a lower proportion
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was observed in the cell-soluble components. Furthermore, Cd shifted from being extractable by chloride to be extractable by ethanol and

water. The foliar application of thiram did not significantly affect the fresh weight of the wheat seedling shoots or the root length. However,
in terms of photosynthesis, under Cd stress, the foliar application of thiram increased the photosynthetic rate and the contents of chlorophyll
a and chlorophyll b in wheat leaves; the highest increases were 62.7%, 36.0%, and 89.5%, respectively. Regarding antioxidant activity,
under Cd stress, the foliar application of thiram increased the contents of MDA, H,0,, and CAT in wheat leaves; the highest increases were
27.1%, 123.6%, and 464.3%, respectively. However, the SOD content decreased, with a maximum decrease of 20.1%. The findings
indicated that thiram application promoted Cd accumulation in wheat seedlings and improved the photosynthesis of plants; however, it
decreased the antioxidant capacity of the plants and aggravated Cd stress. The effect of thiram application under high—dose conditions was
stronger. This finding provides useful information for studying the effects of pesticides on Cd accumulation in crops and the physiological

characteristics of Cd stress. Thiram application should be avoided or minimized as much as possible to control diseases in Cd—polluted

wheat fields.

Keywords : wheat seedling; thiram; cadmium accumulation; photosynthesis; antioxidant system
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Table 1 Effects of thiram on the transfer coefficient of Cd in wheat
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Figure 2 Effects of thiram on S content in wheat

shoot under Cd stress
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Figure 7 Effects of thiram on length of wheat root under Cd stress
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Figure 9 Effects of thiram on antioxidant system of wheat seedlings under Cd stress
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