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Allelopathic effects of the adult plants and root tillering seedlings of Rhus typhina

on 3 common turfgrass species

LI Jiahao,CHEN Lingsu, TIAN Shuang, DONG Yuxin,ZHANG Yangfei, YANG Enxiu, WEI Lihong,ZHANG Xiaoxi "
College of Life Sciences, Yan'an University, Yan'an 716000, China

Abstract; In this study, Medicago falcata, M. sativa and Lolium perenne were selected as the research subjects. Based on
sand-culture experiments, the comprehensive effects from 12.5—50 g/I. water extracts of the adult and root-tillering
seedlings of Rhus typhina on the germination, seedling growth and crucial physiological indices of turfgrass were studied.
The aim of this study was to clarify the differences in the allelopathic potential of R. typhina at different growth stages. The
results showed that; (1) All the M. falcata seedlings died after heing treated with 12.5—50 ¢/L. extracts of all nutritive
organs from R. typhina at each growth stage; (2) Based on the synthetic effects of the allelopathic effect ( SEs), which
were calculated based on the allelopathic effect indices of indicators directly reflecting the seed germination and seedling
growth status of the receivers, extracts from the root-tillering seedlings of R. typhina presented stronger allelopathic
inhibitory effects on M. sativa and L. perenne than did the adult plants, regardless of the source organ and concentration of
extracts (the SEs decreased by 0.01—0.51) ; and (3) the source organ and concentration of the extracts, and the identity

of the receivers also significantly affected the allelopathy of R. typhina. When other factors were consistent, the leaf extracts
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generally presented the greatest allelopathic potential (SEs=-0.86/-0.54), followed by the bark extracts ( SEs=-0.56/
-0.33) and the root extracts ( SEs =—0.46/-0.24). The inhibitory effects of the exiracts increased with increasing
concentration, except for those of the extracts from the roots of adult plants, which weakened with increasing concentration.
Among the two receivers that could complete seedling growth, M. sativa was more sensitive to the allelopathic inhibitory
effects of R. typhina. In conclusion, the density of R. typhina root-tillering seedlings should be controlled to avoid
allelopathic effects on understory turf species. L. perenne can be used as the preferred turfgrass in the R. typhina planting

area.

Key Words: Rhus typhina; turfgrasses; growth stage; allelopathy
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e 174 etk 2 E IR, DLk G P 35 200 i R S B 4 AR TR R S 4R

TS AR, A H S BEALE B IR ARG IR AR N B2 B, DI BR G BRAR R AT BEAF 1 AY 22 57 Xl
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14 fEERIE
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B2 Sy T AR IS S TR HE R IR R A A 43 S A A T e AN L AR R Ak, 43
B 95% LR v (E1 U 2RI i 125 | v i B B S V5 L AR AR e R0 DU W G Jist v AR A U LS LG 2 R
Ptk etk 3K 5 B (5 Chl a 1 Chl b & &, H) MRS (KRR, LUSGE ALY B AL (SOD, 42
BR) LR (POD, 2 bk) o AL SRS (CAT, 2tk ) TG PEATPY 8 (MDA, & bk) & ik, [ RE LIARECE 3 4
B8 = AR B VR Ei A 0 i PR AR L (53 | S TR - TR B L €2 105 R 7 R I - DK TR LG (5, 1 0 5 AR AR
ISR AR AR L T 3 b 25 B A K2 Ty | 3 RIS A S 1 20 (S5 2R 3R 1) R LC-MS X 6 iz
PR T B A 2= W) B AT E VEARSE I, BT 3R 45 R PR A7 7E Science Data Bank ( https://www. scidb. cn/en/
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F1 HAEYHBNEIEREURMRSE

Table 1 Contents of main potential allelochemicals of the tested plant materials

TEAEARIER ) BT 1 I AAAT AR FRBEL T

Contents of potential Adult plants Root tillering seedlings
allelochemicals/ (mg/g) M Root 4 Bark i} Leaf M Root ¢ Bark M Leaf
IR B\ Water-soluble phenolics 35.14+0.53¢ 37.93+6.67¢c 85.35+£2.36b 32.38+1.17¢ 31.85+£0.93¢ 109.92+2.51a
HE Flavone 49.06+3.01he 40.87+9.88¢ 71.13£0.72ab 48.66+5.56hc 50.56+8.03bc 79.05+2.66a
52 Terpenoids 8.52+0.19¢ 12.63+0.34ab 11.61+0.15b 8.87+0.32¢ 11.22+0.95b 13.84+0.82a
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o, C A C 0 o A0 5 SR A7 37 4 4 B K LR R 2R b 1 O S

fdiFH SPSS 23.0 BT =R ZR 5 224007 , Rl JCHEA A= R B IR SRk B | AR 1 S A8 A %)
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Fig.1 Effects of Rhus typhina extracts on the germination of turfgrasses
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Fig.2 Effects of Rhus typhina extracts on the growth and biomass accumulation of turfgrasses
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Fig.3 Effects of Rhus typhina extracts on the chlorophyll content and root activity of turfgrasses
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Fig.4 Effects of Rhus typhina extracts on the antioxidant ability of turfgrasses
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Fig.5 Synthetic allelopathic effects of Rhus typhina extracts on 2 types of turfgrass
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Fig.6 Relationships among the growth and physiological properties of turfgrass
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