2019,38(6): 1218-1225 xR W F OB R F F R 201946 H

Journal of Agro-Environment Science

R, W B, B W8, L NE AR R IE X R A B BT AL PR AL E AR, 2019, 38(6) : 1218-1225.
WANG Xiao—jin, GAO Wei, ZHAO Peng, et al. Changes to wheat seedling root morphology in response to cadmium stress[J]. Journal of Agro—Environment
Science, 2019, 38(6) : 1218-1225.

INE Z B R B 7S X 58 Bl B4 Alg vz
IR, G A, R M, T, Nl ZRE, AHEE, F W
(T Al R AR IR S IR BE 24 B, I g A 35 e B4 5B 2 H S 3200, A8 450002)

 OE N TR (C) T/ N RN W T2 1 R, LI Cd /N AR RITEZS AT, AR Sl 1L K K508 /3 4 T /N2 78 5 F Cd
KF R (0,0.5.5,50,200 wmol - L)AL FE3 .6 11,17 d FI 23 d 5 #5 WA KAR bR A2 10, IF DO RIMBTIEE T Cd AP 17 d 5/ &
AL ER BT . G5 KR, /NZ LN Cd BYWICRE 715 CA W BE U HE G &R, HLTE CdO.S ZRIRT , /INAZ % Cd (W W F e is
I RE 7 0 2 T ILAAL S . Bl Cd A FRMR B A3 0, N2 gl B A AR i PR R ARG ORISR B B R R
BEARZEHIN . AT EE R R, /DL Cd TR RE ) 573 B R B EAH I, X Cd BRI S Y HA R R
FAAHK Pl PO BB IER 25 R B R Cd AL BETT i S /INAZ AT AR 2R 2 2 AN 0 22 o B A R348 R LA R o i 2 A i e
ARITREMTIH . CATE MR BT /NEE Cd RIS I i FR e 2 W S A1 .

KB EAJE /N CAW; CdB%i2 s IR RTE R I E AR

hESES.S512 XHEEREGA XEHS:1672-2043(2019)06-1218-08  doi:10.11654/jaes.2018-1407

Changes to wheat seedling root morphology in response to cadmium stress

WANG Xiao—jin, GAO Wei’, ZHAO Peng’, YU Chong—chong, LIU Hong—en, NIE Zhao—jun, QIN Shi-yu, LI Chang

(College of Resources and Environment, Henan Agricultural University, Key Laboratory of Soil Pollution Prevention and Control and Reme-
diation in Henan Province, Zhengzhou 450002, China)

Abstract: The current study is aimed at investigating the absorption and transport processes of cadmium (Cd) in wheat, and changes in
wheat root morphology, in response to Cd treatment. A hydroponic experiment was conducted to investigate the effect of different Cd con-
centrations (0, 0.5, 5, 50, and 200 pmol L ") on wheat seedling growth and root morphology. Wheat growth was measured after 3, 6, 11,
17, and 23 d of Cd treatment, and root morphology was determined after 17 d of treatment. The results demonstrated the presence of a nega-
tive correlation between Cd uptake ability and the Cd concentration in wheat, and that maximum absorption and transport abilities were
found under Cd 0.5 treatment. With increased Cd treatment concentration, wheat seedling biomass, plant height, total root length, root vol-
ume, and numbers of total root tips decreased gradually, while root average diameter increased significantly. Correlation analysis showed
that seedling Cd uptake ability was positively correlated, while transport capacity was negatively related, with average root diameter. Fur-
ther observation by fluorescence microscopy showed that Cd treatment could induce increased root cortical cell numbers, enlargement of pa-
renchyma cells, and deposition of lignin in endodermal cell walls. Cd—induced increase in average root diameter may play an important role
in Cd absorption and transportation in wheat.
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Figure 1 Effect of Cd treatment on growth index of wheat seedling
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Figure 2 Effects of cadmium treatment on cadmium accumulation,cadmium content, transport coefficient and enrichment coefficient of wheat
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Figure 3 Effect of Cd treatment on root morphological parameters of wheat seedling
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Table 1 Correlation between root morphological parameters and Cd transport coefficient and enrichment coefficient of wheat

F Factors HAEF Root volume I EH Avg diam K Length Juy/ ERINE g Tips B Z B Enrichment factor  ¥5ia 251 Transport factors
AT 1

T EAE -0.52% 1
G 0.04 0.35 1
RV RIS 0.78 -0.79%* -0.15 1
LRI 0.847* -0.6% -0.01 0.9%
HARRE 0.3 0.83% -0.54% 0.47 1
His FHL 0.18 -0.53% 0.01 0.26 0.68%* 1

T FRORAE 0.05 K [ B2 HI 56, #+ R 7E 0.01 7K AR S5 A0 6

Note: * indicates a significant correlation at the 0.05 level, ** indicates a significant correlation at the 0.01 level.
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