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Mitigation effect of dimethyl thiourea on tall fescue (Festuca
arundinacea) roots under cadmium stress

HAN Mengmeng, SONG Guilong, SUI Yongchao
(Institute of Turfgrass Science, Beijing Forestry University, Beijing 100083, China)

Abstract: Under hydroponic conditions, root growth; hydrogen peroxide (H,0O,), indole-3-acetic acid (IAA), and zeatin
riboside (ZR) content; and related gene expression were assessed in two tolerant tall fescue (Festuca arundinacea) varieties,
‘Commander’ (Cd-tolerant) and ‘Crossfire III” (Cd-sensitive), under different conditions (CK, 50 pmol'Lf1 Cd, 50 umol~L7l
Cd + 1 mmol-L" dimethyl thiourea [DMTU]). Our results showed that the growth of primary roots of both varieties was
inhibited, and the number of lateral roots significantly increased under Cd stress (P < 0.05). IAA and ZR contents decreased
significantly (P < 0.05), and cell mortality rate in the root tip elongation area increased. H,O, content displayed an upward
trend with increasing Cd stress time. Among the varieties, ‘Crossfire III’ showed significant changes. After DMTU
treatment, H,0O, content and the cell mortality rate in the elongation zone of the root tip decreased, and IAA content increased
significantly (P < 0.05). The inhibition of the growth of primary roots was alleviated, and it was more prominent in ‘Crossfire
III". The trend of AUX1 gene expression was opposite to that of ITAA content, and the trend of ipt gene was consistent to that
of ZR content. This showed that DMTU can reduce the accumulation of H,O, caused by Cd stress in plants, reducing the
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level of cell death, regulating the balance of H,0, and hormones, and thus alleviating root growth inhibition induced by Cd

stress. In addition, the mitigation effect of DMTU on the tolerant tall fescue varieties differed under Cd stress, and the

mitigation effect on ‘Crossfire III” is greater than on ‘Commander.’
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13 EENERSE 18s RNA-R AGAGCGTAGGCTTGCTTTGA
131 AR T TR G A Ul e AUXIa-F AGGTGTACGCCATGCCGATA

S 1 B AR Y 1 Ty o I R ) 2 AR AR K i % AUXIa-R GGTGAGCGCGACGTAGGTAG
MR 38 Kot AR B &, 5 B 5™ 1 o7 i AUXIb-F GCGCCAACGACCTATTTCCT
5 41 B BE T 28, 48 PRI 40 25 0 T TAA R AUXIb-R ATCTGCCTGAGCCCTCCGA
ZR™, CKX2-F AGAAGACGGCGGAGAAAGG
132 WEMKREREREE CKX2-R CCAAGAAACCGGCGACAC

1% B 18s RNA Ay i =F 55 P AN il Al R A 2 25k [ IPT-F TACCATCTTTCTGTGCCTCAACCA
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Figure 1 Growth rate of primary root growth and number of lateral roots per plant of two tall fescue varieties
(‘Commander’ and ‘Crossfire I1I’) under different treatments
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Different lowercase letters indicate significant differences among treatments at the 0.05 level in the same variety; this is applicable for the following

figures as well.
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Table 2 Changes in H,O, content in two tall fescue varieties under different treatments

H,0, % & H,0, content/(umol-g )

m i Variety Qb3 Treatment

lh 2h 4h

CK 1.232 +0.059cd 1.340 + 0.096¢cd 1.388 £ 0.066¢

Commander Cd 1.400 £+ 0.089¢ 1.706 £ 0.115ab 1.908 £ 0.105a
Cd + DMTU 1.115+0.024d 1.459 +0.077bc 1.478 + 0.089bc

CK 1.067 + 0.004b 1.134 £ 0.074b 1.016 +0.089b

Crossfire 111 Cd 1.136 £ 0.035b 1.670 £ 0.024a 1.819 £0.075a

Cd + DMTU 1.170 + 0.028b 1.145 +0.075b 1.131 £ 0.060b

ARG T R IR R — S A A B K ) 5 I (] 1H] 22 57 S 3 (P < 0.05).

Different lowercare letters indicate significant difference between each treatments
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Figure 2 Cell mortality rate of root tips of two tall fescue
varieties (‘Commander’ and ‘Crossfire [11°)
under different treatments
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Figure 3 Hormone content and relative gene expression under different treatments
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A CdFE A ML S BT, W AUXTa 3R 5
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IR R RS BRI AR WA 7R
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— 5, £ Cd 5 DMTU il i 2§ 48 %k [ % ik & /K °F
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IR X 40 f JE T2 2 3 2 3 & T ‘Commander’, &
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