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Effects of different trample intensities on quantitative characteristics and

physiology indices of Thymus mandschuricus

WANG Ling', LIU Gui-ling' , ZHU Zhen-ya', YAN Shao-peng”
(1.College of Landscape Architecture, Northeast Forestry University, Harbin 150040, China;
2.College of Life Sciences, Northeast Forestry University, Harbin 150040, China)

Abstract: Thymus mandschuricus, as an endemic species, is a kind of perfect wild fragrant ornamental
ground cover plant with water-saving and drought-resistance characteristics. The plant has a wild prospect
at the aspect of landscaping and the restoration of vegetation in arid areas. T. mandschuricus was intro-
duced and planted by Northeast Forest University with the necessary of popularizing and applying new cov-
er plant species. Trample device was employed to simulate human trample on T. mandschuricus. The
results showed that low frequency and light trample intensity had less effects on biomass of T. mandschur-
icus. Moderate and severe trample intensity had significant effects on the aboveground biomass and orna-
mental characteristic. Light trampled plots were not different with the control plots and recovered within
4~7 days. However, moderate and severe trampled plots were significantly different with the control
plots. The moderate trample plants plots were recovered within 30 days. The malondialdehyde (MDA),

soluble carbohydrate, soluble protein, and proline of T. mandschuricus increased with the increase of
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trample intensity which suggested that T. mandschuricus has strong tolerance to trample. However, plant
physiological indices increased significantly under severe trample stress and the branches suffered heavily
damage which could not be recovered in one year. Light trample intensity had less effects on quantitative
characteristics and physiology with increase of trampling circulation. Moderate and severe trample had sig-
nificantly effects (P<C0.05) on quantitative characteristics and physiology with increase of trampling circu-

lation. The flexibility of T. mandschuricus branches provided strong tolerance to trample which was differ-

ent with general woody ground cover plants.
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Table 1 Impacts of trampling on Thymus mandschuricus height cm
B RS e PR B F2 40 Times of trample
Trampling intensity 1 2 3 4
CK Control 14.574+0.21Ca 16.60+1.04Ba 16.6740.58Ba 17.3340.59Aa

T, #% B Mild
T, H & Moderate
Ty EE Severe

12.474+0.35Ab
10.26 +0.25Ac¢
8.57+£0.21Ad

10.334+1.15Cb
8.77+£0.40Bc
6.33£0.81Bd

11.50£1.00Bb
8.00£0.50Cc
6.33+0.57Bd

10.33+0.35Cb
7.60%0.85Dc
6.50+0.86Bd

TE & [FAT AN [R) R 5 7 1 3 7 A ) R S 5 32 AN [ B 0 250 b B ) 22 S W8 3 (P <C0.05) , [R] B AN [R] /NS 5 2 7 A [ 58 I 6 50 [ S B i 82 Ak 341 i)

ERBEP<0.05). T,

Note: Different capital letters with in the same row for the same trampling intensity show significant difference among different times of tramp-

ling at 0.05 level; Different lower case letters with in the same column for the same times of trample show significant difference among different

trampling intensities at 0.05 level. The same below.

®2 BRENFLEEEHREENZN

Table 2 Impacts of trampling to the leaf density of Thymus mandschuricus

A leaf » cm 2

e I ek BB 454 Times of trample
Trampling intensity 1 2 3 4
CK Control 2.2440.09Ca 2.3540.04Ba 2.4740.22Ba 2.6710.08Aa
T, &% & Mild 2.0840.04Bb 2.1540.04Bb 2.20+0.02Ab 2.184+0.02Ab
Ts 7 J¥ Moderate 1.69+0.06Ac 1.60+0.05Cc 1.65+0.02Bc 1.5840.02Cc
T & Severe 1.494£0.14Ad 1.3240.02Bd 1.0440.01Cd 0.97+0.02Cd
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x3 BEMNFILEEREREVENTIE
Table 3 Impacts of trampling to the root biomass density of Thymus mandschuricus g+ dm?
TG 17K e RS #2 % Times of trample
Trampling intensity 1 2 3 4

CK Control

T, %% Mild

T, # & Moderate
T, B Severe

20.320.28Da
15.304+0.23Ch
10.23+0.23Ac

5.254+0.19Ad

23.4140.18Ba
14.454+0.16Db
10.214+0.21Ac

4.30£0.14Bc

20.75+0.09Ca
16.61+0.09Bb
8.96£0.26Bc
4.4740.27Bd

25.89+0.02Aa
18.22+0.06 Ab
8.224£0.16Bc
3.63+0.12Cd
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Table 4 Impacts of trampling to the stem biomass density of Thymus Mandschuricus g+ dm *?
e I R BB 42 80 Times of trample
Trampling intensity 1 2 3 4
CK Control 29.15+£0.10Da 35.25+0.17Ch 50.06 =5.67Ba 56.85+0.16Ab

T, % & Mild
T, #7J& Moderate
T, JH Severe

29.0640.09Da
24.3240.49Bb
20.04+0.16Ac

38.74=40.66Ca
27.7240.21Ac
18.44+0.21Bd

49.65+0.14Ba
20.73£0.07Cb
15.05+£0.23Cc

60.71£0.15Aa
18.70+0.07Cc
12.8740.57Dd

®5 BRENFLEEEHEVENEN

Table 5 Impacts of trampling to the leaf biomass density of Thymus mandschuricus g+ dm ?
e I e BB 42 8 Times of trample
Trampling intensity 1 2 3 4
CK Control 24.37+0.34Db 28.81+0.09Ca 38.84+0.22Ba 46.56 +£0.35Aa
T, % & Mild 26.50+0.11Da 28.75+0.10Ca 35.78+£0.15Bb 44.13+0.10Ab

T, #1J& Moderate
T, EE Severe

24.3240.49Db
22.14+0.35Ac

27.72+0.21Cb
20.00£0.11Bc

30.54+0.16Bc
18.35+£0.06Cd

35.46+0.15Ac
15.8940.21Dd
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Fig.1 Impacts of trampling on MDA,SC,SP and Pro content of Thymus mandschuricus
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Note: Different capital letters for the same trampling intensity show significant differences among different times of trample at 0.05 level; Dif-

ferent lower case letters for the same times of trample show significant differences among different trampling intensity at 0.05 level. Ty, T35 and

Tiowere mild and moderate and severe trampling.
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