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Table 2 Influence of trampling stress on the physical properties of three Potentilla spp.

AT/ LR HEBEE LEERE
GER/EUIES 4k 7 ‘ THEKSY/ Y AR T (Pa)
(geem ™) B/ Y WRE/% ALBREE/ % -
CK  0.4040.01° 72.93+0.25" 60.92+2.57" 12.0142.33" 14.0340.50" 466.67+20.82°
R T b 5
- 0.50+0.01" 70.61+0.59" 67.95+0.95" 2.66+0.37" 23.80+6.70" 993.33+51.32"
P. anserina
H 0.614+0.01" 63.46+0.01° 61.364+0.2b 2.10+0.21" 30.8045.70" 1410.00+137. 48"
CK 0.3640.07" 72.88+3.09" 60.1248.48" 12.774+5.87" 20.534+3.73" 460.00+108. 17"
HT ) R
- 0.5140.03" 69.61+2.46™ 66.73+1.74" 2.88+0.82" 20.8743.62" 940.00+186.82°
P. reptans var. sericophylla
0.534+0.03" 67.82+1.17" 64.82+1.90° 3.00+0.74" 21.57+5.46" 1136.67+106.93"
CK 0.4140.04" 73.64+1.76° 64.17+2.86" 9.43+1.11° 27.974+2.15" 416.67+75.06°
GEESER
T L 0.5140.05" 69.11£1.56™ 63.7741.38" 5.34+2.21" 24.9+10.73" 736.67+83.27"
P. reptans
H  0.5940.06" 64.82+5.56" 62.41+5.21" 2.41+0.39° 27.4745.01" 1190.00+124. 90
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Table 3 Changes of subsurface growth indexes of three Potentilla spp. under different trampling stress

[ERVEUES Ab B WY /g A /em % R E A/ mm
) . CK 0.9440. 31° 10.73+2.89" 6.00+2. 00" 3.0540. 35"

B B E S
L 0.62=+0.04* 9.70+0. 5 8.3340.58" 3.16=+0. 32°
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H 0.25+0.11" 9.20+£0.61° 4.00+1.00 2.08+0.53"
T CK 0.2240.02 16.70+3. 48" 3.3340.58 2.274+0.1°

AL Z K
- 0.3040. 03" 13.93+3.48" 7.67+1.15" 2.23+0. 22
P. reptans var. sericophylla

0.18+0.05" 13.30+4.65" 4.0040.00 1.90+40. 28"
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L 0.37£0.09° 16.53+4. 35 8.33£0.58" 1.49+0.3"
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Table 4 Changes of aboveground growth indexes of three Potentilla spp. under different trampling stress

. . _ b i AR/ )
TH YRR fib P PR /em 5 I /cm i AR/ g (em?eg 1) BERE I A 5L
cmPeg
CK 20.5340. 83" 31.944.33° 2.4240.21" 177.31426. 28" 6.67+1.53"
T B , h , , 1
L 14.37+1.19 25.34£6.40° 1.89+0. 6 183.87425.76" 8.00£1. 00
P. anserina
H 9.03£2.46° 12.57+2.63 0.640.33" 259. 754 33. 58" 4.3340.58"
CK 9.17+2.41° 16.93+3. 38" 1.42+0. 66 243.98+50.38  14.00+6.08"
RS P
T 7.2042. 34" 16.47+£1.76" 1.934+0. 74 248.61447.71" 22.00+7.81"
P. reptans var. sericophylla
H 3.70+1.82" 11.40+1. 42" 0.53+0.32" 234.41469. 16 8.67+1.53"
CK 9.37+4.84" 17.50+£3. 52" 1.164+0. 75 288.68426. 4" 11.67+£2.52°
GEES 2
o L 9.77+4.72¢ 10.97+3.33" 0.77+0. 2 258.02+18. 88" 10.67+2.08"
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H 4.6740. 29 8.0340.80" 0.3940. 18" 287.05434. 05" 4.334+1.53"
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Table 5 Recovery of aboveground growth indexes of three Potentilla spp.

. N 4 Fe T R/ )
LER VRS b 3 FR i /em 5§ /cm M AR/ g (em’eg1) BEAR M AL
cmg
o CK 23.7740.45  32.8740.93  2.57+0.11°  178.18423.63°  7.67+1.53"
e 1 | 5 1 |
. ' L 20.17-£1.42"  31.07-1.82"  2.3240.25°  186.8240.98"  10.00=1.00°
- anserina H 16.4042.54°  23.1741.65°  1.5540.12"  282.80432.52° 8. 67-0.58"
N CK 10.30+1.41°  18.4742.66"  1.81+0.33°  257.25441.07°  15.67+1.53"
HEME TR ) ) v , .
. e L 10.074+2.15°  18.834+1.74°  2.24+0.52°  266.71440.09°  25.0043. 00"
. btans var. sericoj
FEpLANS VAT SericopRyda 6.3342. 16° 14.6341.33"  0.9540.28"  263.3+61.06°  15.67+2.52"
CK 10.634+4.29'  17.40+2.69°  1.51+0.40°  289.84422.88  12.0041. 00"
WEEEP. reptans L 10.774+1.99°  12.2342.21"  1.0240.14"  260.33419.81°  11.3342.52"
H 6.1340. 35" 10.2340.45°  0.670.1°  294.29+38.99'  5.67+1.15"
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Fig. 6 Changes of soluble protein content in leaves of three
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Fig.7 Changes of SOD content in leaves of three Potentilla

spp. under different trampling stress
2.4 BREMETERFERKEBERS T EWENY

BByt R
Ll DHOEIRS AR RSk 2

5000.00
4500.00
4000.00
3500.00
3000.00
2500.00
2000.00
1500.00
1000.00
500.00
0.00

* min™)

‘g

Rl A B /(U

MR HTMRAZREE  MRZERE
(ERTRL BN
B8 AREKEMETIMERRMTITEUYBIENTN

Fig. 8 Changes of POD content in leaves three Potentilla spp.

under different trampling stress
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Study on growth and physiological responses of
P.anserina,P.reptans var.sericophylla and P.reptans
to trampling stress

ZENG Si-qi', CHEMG Lan',ZHANG Xue-ru’, YI Wen-fei', FAN Shu-xin',

DONG Li"
(1. Beijing forestry university , Beijing 100083, China;2. Beijing JichengZhizao Technology Co. ,
Beijing 100083, China)

Abstract: [ Objective] This study provided a theoretical basis for the garden application of three Potentilla spp.
and provided groundcover plant resources for the construction of green gardens. [Method] Potentilla anserina, P. rep-
tans var. sericophylla and P. reptanswere used as experimental materials. After no trampling (CK) , light trampling
(L) and heavy trampling (H) , wemeasured The growth, physiological and soil indexeswere measured , and correlation
analysiswascarried out . [ Result] With the increase of trampling, soil bulk density and compaction increased, total po-
rosity and non— capillary porosity decreased. The aboveground growth of three Potentillaspp. was characterized by a
decrease inplant height, crown width and biomass, while subsurface growth was characterized by a decrease in bio-
mass and an increase in the number of roots. Physiological indicators showed that leal REC increased , POD content
increased, MDA content decreased, leaf RWC and chlorophyll content decreased in P. reptans var. sericophylla, SP
content increased first and then decreased in P. reptans,and continued to decrease inother two Potentilla spp. The re-
sults of correlation analysis show that crown width was negatively correlated with soil bulk density , compactness and
water content, positively correlated with soil total porosity and non-capillary porosity. There was a negative correla-
tion between above-ground and subsurface biomass, soil compactness and water content, and a positive correlation be-
tween above-ground and subsurface biomass and total soil porosity. There were correlations between root configura-
tion and soil compactness, capillary porosity and water. [ Conclusion] Under light trampling, three Potentilla. spp. in-
creased the number of fibrous roots, soluble protein and POD content to reduce water loss, clear reactive oxygen to
cope with stress; however, both growth and physiological activities were significantly suppressed under heavy tram-
pling, and difficult to recover in a short time. Based on the growth and physiological responses and recovery perfor-
mance, the trampling tolerance of P. anserina is stronger than the other two. The above results also provided a refer-
ence forgroundcover plant selection according to visitor arrivals and trampling frequency in green gardens.

Key words: Potentilla anserina; Potentilla reptans var. sericophylla; Potentilla reptans;trampling stress; growth
and physiological response ; soil
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