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Evaluation on Physiological Response and Shade-tolerance of Nine Ground Cover Plants to Shading

CUI Ya-fang, LI Yan-hui (Beijing Zoo, Beijing 100044 )

Abstract Two-year seedlings of 9 ground cover plants of Potentilla chinensis, Oxalis corymbosa ,Ophiopogon japonicas, Carex giraldiana, Iris
lacteal , Viola philippica, Buchloe dactyloides, Poa pratensis, Duchesnea indica were used as experimental materials to study the effects of dif-
ferent shading treatments (full light, 70% light, 40% light, 10% light) on plant morphological indicators and total chlorophyll content. Com-
prehensive evaluation of the shade tolerance of 9 ground cover plants was conducted by the method of subordinate function analysis shade-toler-
ance. The results showed that the leaf length and plant height of 9 ground cover plants decreased gradually with the increase of shading degree.
The total chlorophyll content of 9 ground cover plants increased with the increase of shading degree. The order of shade-tolerance was Ophio-
pogon japonicas> Viola philippica>Buchloe dactyloides>Duchesnea indica> Iris lactea>Carex giraldiana>Oxalis corymbosa> Poa pratensis>Po-
tentilla chinensis. According to the subordinate function value, the shade-tolerance of the tested plants was divided into four levels: Buchloe
dactyloides , Ophiopogon japonicus, Viola philippica were high-resistance ; Oxalis corymbosa , Duchesnea indica , Iris lactea , Carex giraldiana were

medium-resistance ; Poa pratensis was low-resistance ; Potentilla chinensis was non-resistance.
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Table 1 Effects of shading on leaf length of 9 ground cover plants cm
fbgE WSk ZIAEREIR i iz Al HEE ST FEHRECR B4R
Treatments Potentilla Oxalis Iris Duchesnea Carex Ophiopogon Viola Poa Buchloe

reatments chinensis corymbosa lactea indica giraldiana Japonicus philippica pratensis dactyloides

4t B Full light 27.50+1.58 a 14.49+1.80 a 55.50£2.00 a 19.96£2.07 a 50.90+5.62 a 22.00+1.70 a 32.13+2.75 a 22.80+2.89 ab 28.80+4.96 a

(CK)

70% I 70% light
409 R 40% light
10% Y618 10% light  7.60+0. 74 ¢

15.00+0.68 b 15.04£2.53 a 47.10£3.19b 16.52+3.21 b 43.70+5.59 b 20.76+1.95 a 27.77+4.64 b 19.50+3.32 b 27.10£3.99 a
15.80+4.40 b 10.09+1.70 b 39.40+2.70 ¢ 15.68+0.64 b 37.32+5.05 ¢ 22.40+2.88 a 23.38+3.79 ¢ 18.40+5.68 b 28.00+1.58 a
7.33x1.59 ¢ 35.00+4.53 d 12.99+0.35 ¢ 25.60+4.34 d 17.80+0.76 b 20.38+2.28 ¢ 13.20+7.16 ¢

24.38+3.09 a

L [FISIARING TR R 22 57 B3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant difference at 0. 05 level
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Table 2 Effect of shading on plant height of 9 ground cover plants cm
Zebii i LIAEMEIR B hik i ISUAF B A% LT EHRESOR BRE
Ak ; ; : > -
Potentilla Oxalis Iris Duchesnea Carex Ophiopogon Viola Poa Buchloe
Treatments . . o L : . e . .
chinensis corymbosa lactea indica giraldiana Japonicus philippica pratensis dactyloides

4% B8 Full light 21.00+1.22 a 18.70+2.11 b 56.80£5.02 a 13.80£0.76 a 38.00+1.58 a 19.40+1.67 ab 18.60+1.14 b 20.20+3.63 b 49.00+3.32 a

(CK)

70%HE 70% light
40%: 18 40% light
10% %88 10% light  3.00£0.00 d 18.00£2.55 b 33.20+2.28 ¢

12.60+3.36 b 16.30+1.30 b 43.80+£3.56 b  9.60+0.55 b 35.00+4.53 b 20.20+1.30 a
7.60x1.14 ¢ 21.80+1.30a 45.60+3.21 b  7.40£1.52 ¢ 38.20+5.54 a 20.00£2.54 a
5.40+0.80 d 19.20+2.17 ¢ 17.20+0.84 b

18.40+1.14 b 24.60+3.78 a 43.20+3.96 b
20.40+1.34 a 12.60+1.67 ¢ 34.60+1.67 d
14.60+1.67 ¢ 13.20+2.17 ¢ 38.40+1.52 ¢

L : SR NG R 22 57 1.3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant difference at 0.05 level
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Table 3 Effects of shading on chlorophyll content of 9 ground cover plants mg/g
Zhe BN b g I e P ST PSR B
Ab 3 ; ; : 5 X
Potentilla Oxalis Iris Duchesnea Carex Ophiopogon Viola Poa Buchloe
Treatments . . L . . . g . .
chinensis corymbosa lactea indica giraldiana Japonicus philippica pratensts dactyloides

4561 Full light(CK)
70% ¢ 70% light
40%5':18 40% light
10% Y618 10% light

1.54£0.03 ¢ 1.25+0.04 b 1.27+0.01 d 1.54£0.03 ¢ 1.53+0.05 ¢ 1.21£0.02 ¢ 1.44£0.05 ¢ 1.03+0.02 ¢ 1.63+0.06 b
1.64£0.04 b 1.25+0.02 b 1.35+0.01 ¢ 1.62+0.03 b 1.60+0.05 be 1.24+0.03 ¢ 1.51+0.02 b 1.05+0.03 ¢ 1.73+0.05 a
1.66£0.03 b 1.32+0.03 a 1.42+0.03 b 1.75+0.03 a 1.65+0.02 b 1.36+0.01 b 1.64+0.03 a 1.11+0.02 b 1.79+0.02 a
2.02+0.04 a 1.27+0.03 a 1.55+0.03 a 1.66+0.04 b 1.78+0.03 a 1.89+0.02 a 1.60+0.03 a 1.30+0.04 a 1.36+0.03 ¢

T : (AP RN T RER 28 5 .35 (P<0. 05)

Note : Different lowercase letters in the same column indicate significant difference at 0. 05 level
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Table 4 Effect of shading on survival rate of 9 ground cover plants

Lizk7 EN B4 IEE TEHRE JERTTES
Plant name Family name Generic name Morphological characteristics Survival rate//%
424 Ophiopogon japonicus HER i KAa e, I ( fif 80
AL T Viola philippica iR H3R RHELS AL CK AR 70
WA BT Buchloe dactyloides PN B A-F g KSATEHR, RS RHR 60
%% Duchesnea indica E IEAE IR Ko, - 60
Lhifi] Iris lactea HRER B KF— e, R A e 50
IHIE RS Carex giraldiana PWHR} X KHIE, 0 R B> 50
LIAEBEI HE Oxalis corymbosa Jife B ik 2 8 K2 R ELAE 30

H UK Poa pratensis RAFE AR KM, iR R EASE 10
Z2BEHKE Potentilla chinensis PSR SR I HRE (BT A7 10

RS 9 MHEMBTR RS «

Table 5 Shade resistance coefficient of 9 ground cover plants

-4 F=n K VK
g Clort Pl et i

ophyll  height  length rate
ZW 3% Potentilla chinensis 1. 15 0. 37 0. 47 0.10
LT AEBEIR B Oxalis corymbosa 1. 02 0.79 0.75 0. 30
LW Iris lactea 1.13 0.72 0.73 0. 50
W¢%f Duchesnea indica 1. 09 0.73 0.75 0. 60
ISR E B Carex giraldiana 1. 10 0. 81 0.70 0.50
#22& Ophiopogon japonicus 1.24 0.99 0.92 0. 80
LA T Viola philippica 1. 10 0.96 0.74  0.70
HHL LR Poa pratensis 1.12 0. 65 0.75 0. 10
WA BT Buchloe dactyloides 1.00 0.79 0.92 0. 60
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Table 6 Comprehensive evaluation of drought resistance of 9 ground cover plants

S st B i femg  COUREECEIEL it
Plant name Chlorophyll ( +) Plant height(+) Leaf length(+) Survival rate( +) Average.v‘ilue O.f Shade
’ membership function  tolerance
Z3 3K Potentilla chinensis 0. 64 0. 00 0. 00 0. 00 0.16 9
LTAEREIE L Oxalis corymbosa 0.11 0. 68 0. 61 0.29 0. 42 7
L Iris lactea 0.57 0. 57 0.58 0.57 0.57 5
%% Duchesnea indica 0. 38 0.59 0.63 0.71 0.58 4
ISR E B Carex giraldiana 0. 41 0.72 0.51 0.57 0. 55 6
#2& Ophiopogon japonicus 1. 00 1. 00 1. 00 1. 00 1. 00 1
LA T Viola philippica 0.43 0.95 0. 60 0. 86 0.71 2
HHL LR Poa pratensis 0.51 0. 46 0. 61 0. 00 0.39 8
WA BT Buchloe dactyloides 0.00 0. 68 0.99 0.71 0. 60 3
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Table 5 Control effects of five compound plant growth regulators on

peanut leaf spot and rust

A4 BE)% Peanut leaf spot

A= 4599 Peanut leaf rust

b3 e A% N MR
’ effect//% effect//%

T1 32.56£8. 14 aA 61.11 0.00+0. 00 a 100

T2 78.21+£5.26 beB 6. 60 1.11£0.00 b 52.36
T3 81.23+5.26 ¢cB 3.00 1.11+0.00 b 52.36
T4 83.15+5.26 ¢B 0.70 1.11£0.00 b 52.36
T5 85.46+5.26 cB -2.05 1.11+0.00 b 52.36
T6 83.74+5.26 cB — 2.33+£0.00 ¢ —

T : ARG FREFR R AN [RIAR ) 28 5 25 (P<O0. 05 ) s ARIR'S
FRERIRA [RI AL FA) 22 534 2 25 (P<0.01)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments at 0. 05 level ; different capital
letters indicated extremely significant difference at 0. 01 level
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