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Study on allelopathic effects of main planted forest trees in the
Loess Plateau on some legumes

YUAN Na*,LIU Zeng-wen*,ZHU Zhen-hua*,DU Liang-zhen"
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Abstract: [Objective] The study was done on the allelopathic effects of main plantation species litter
on some Legumes in the Loess Plateau,in order to provide a scientific basis for the legumes in the artificial
forests renovation and construction of forest and grass vegetation combined. [Method) Pinus sylvestris,
Larix principis-rupprechtii » Robinia pseudoacacia and Quercus liaotungensis plantations (donor) litter
were collected in the current year to make different concentrations(0. 005,0. 010 and 0. 020 g/mL) of aque-
ous extract,indoor germination test watering Leapedeza,Astragalus adsurgens and Coronilla varia seeds
(receptor) were processed with aqueous extracts of litter at regular intervals,seed germination and seedling
growth related indicators were determined. [Result) Pinus sylvestris and Larix principis-rup prechtii lit-
ter extract had insignificant impact on the germination and seeding growth of three kinds of legumes,and it
showed the law of “low promote high-suppression” about Pinus sylvestris on Leapedeza,while there was a
weak inhibition on Coronilla varia ; Robinia pseudoacacia litter extract showed the law of “low promote

high-suppression” on the germination and seeding growth of Leapedeza and Astragalus adsurgens. Coro-
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nilla varia showed a weak inhibition; Quercus liaotungensis litter extract showed inhibition on the germi-

nation and seeding growth of three kinds of legumes. [Conclusion) There are some differences in the effect

on the litter extract of selected species on three kinds of legumes. We preliminary conclude that,Astragalus

adsurgens can grow under Pinus sylvestris plantations, Larix princi pis-rup prechtii plantations can plant

with these three plants,Robinia pseudoacacia forests should not be planted with Coronilla varia ,and these

three plants should not be planted in Quercus liaotungensis plantation.
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Table 1  Effects of P. sylvestris litter extracts of different concentrations on the germination
and seeding growth of three kinds of legumes
sy LA S B /em B W/ me WA/ kMDA
Receptor (g»mL-") ermination Root Roo} dry (mg -+ g h ) (mmol = g~ 1)
Concentration rate length weight Root activity MDA content
CK 50. 67 ab 3.68 ab 1.27 a 11.57 a 19. 44 ab
KT 0.005 54.33 a 4.89 a 1.23 a 12.29 a 15.99 b
L. bicolor 0.010 53.33 ab 3.94 ab 1.23 a 7.11 b 19.75 ab
0.020 47.00 b 2.86 b 1.07 a 3.38 ¢ 22.69 a
CK 75.67 a 3.73 a 0.50 a 46.40 a 1.97 a
YHFTHE 0. 005 67.67 a 4.41 a 0.50 a 50.79 a 2.03 a
A. adsurgens 0.010 67.33 a 3.46 a 0.37 a 47.58 a 2.60 a
0.020 67.00 a 3.69 a 0.40 a 43.12 a 2.44 a
CK 65.67 a 11.73 a 1.24 a 51.90 ab 1.31 b
INTEAE 0.005 64.00 a 12.26 a 1.13 a 56.06 a 1.35b
C. varia 0.010 60. 00 ab 11.38 a 0.87 a 45.67 ab 1.70 b
0.020 55.33 b 10.08 a 1.10 a 39.18 b 2.41 a

T < R ARG AR AN R /NG B3 R 28 59 B 35 (P<C0. 05) . R R,

Note: The data with different letters in the same column have significant difference (P<C0. 05). The same as the following tables.
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Table 2 Effects of L. principisrupprechtii litter extracts of different concentrations on the germination and

seeding growth of three kinds of legumes

e e Lo R/ om R T B /mg R S Rt
Receptor (g+mL- 1) ermination Root Roo't dry (mg+g .h ) (mmol = g~ 1)
Concentration rate length weight Root activity MDA content
CK 50. 67 a 3.68 a 1.27 a 11.57 a 19. 44 ab
e 0. 005 51.00 a 4.21 a 1.50 a 4.93 b 16.07 b
L. bicolor 0.010 50.00 a 3.53a 1.37 a 11.82 a 21.06 ab
0.020 42.00 b 3.01 a 0.97 a 12.37 a 24.07 a
CK 75.67 a 3.73 a 0.50 a 46.40 a 1.97 a
THATRE 0.005 71.00 a 3.64a 0.50 a 43.02 a 2.27 a
A. adsurgens 0.010 71.67 a 3.22 a 0.43 a 38.81 a 2.53 a
0.020 68.67 a 3.25 a 0.43 a 33.47 a 2.53 a
CK 65.67 a 11.73 a 1.27 a 51.90 a 1.31 a
INTEAE 0.005 64.00 a 12.13 a 1.63 a 51.08 a 1.52 a
C. varia 0.010 61.67 a 10.67 b 1.20 a 45.50 a 1.45 a
0.020 59.67 a 10.34 b 1.17 a 54.46 a 1.42 a
3 HBEFENABRERERREN SHEMNEYMFHELRSEERKNIEME
Table 3 Effects of R. pseudoacacia litter extracts of different concentrations on the germination
and seeding growth of three kinds of legumes
I U B /em BUF B B /me WA MDAl
Receptor (gemL ") sermination Root Ro()j[ dry (mg -+ g h ) (mmol » g~ 1)
Concentration rate length weight Root activity MDA content
CK 50. 67 ab 3.68 a 1.37 a 11.57 a 19.44 ¢
kT 0. 005 57.00 a 3.65a 1.43 a 12.03 a 22.57 be
L. bicolor 0.010 19.67 b 3.08 ab 1.30 a 8.78 b 27.89 b
0.020 41.67 ¢ 2.41b 0.90 a 6.61 c 35.69 a
CK 72.67 a 3.73 ab 0.50 a 46.40 a 1.97 b
VAT HE 0. 005 77.67 a 4.07 a 0.53 a 47.37 a 2.22 ab
A. adsurgens 0.010 78.00 a 3.71 ab 0.40 a 32.85 b 2.88 ab
0.020 61.33 b 2.61b 0.47a 27.64 b 3.18 a
CK 65.67 a 11.73 a 1.27 a 51.90 a 1.31 a
INTEAE 0. 005 64.00 a 12.13 a 1.63 a 51.08 a 1.52 a
C. varia 0.010 61.67 a 10.67 b 1.20 a 45.50 a 1.45 a
0.020 51.33 b 10.43 b 0.97 b 37.58 b 2.32 a
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MDA 5 £ Fifi A 7 152 £ W0 £ Tk B2 19 38 K% 7
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0.05) . ANIA] 5T £ Wk BE 10 AR AR A I I 32 £ WX /N ok
TR TP & 28 230 AR AR T 00 SR R0 1 ¥4
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Table 4 Effects of Q. liaotungensis litter extracts of different concentrations on the germination

and seeding growth of three kinds of legumes

i vg R AR R

= e o Y K/ ~ o i / - MDA & 1/
Sy ] SR B fom BT/ BEEA/ iF MDA # i
= sermination Root Root dry (mgeg t«h D) (mmol » g~ 1)
Receptor (g+mL 1) . ..
. . rate length weight Root activity MDA content
Concentration
CK 50.67 a 3.68 a 1.27 a 11.57 a 19.44 ¢
ik e 0. 005 47.00 a 2.50 b 1.23 a 10.55 a 23.23 be
L. bicolor 0.010 42.33 a 2.13 b 0.90 a 6.93 b 26.97 b
0.020 42.67 a 2.01b 0.77 a 3.22 ¢ 37.04 a
CK 75.67 a 3.73 a 0.50 a 46.40 a 1.97 b
VAT HE 0.005 73.67 a 3.08 b 0.33 b 47.44 a 2.15 ab
A. adsurgens 0.010 68.67 a 2.89 b 0.33 b 31.72 b 2.49 ab
0. 020 64.00 a 2.79 b 0.20 b 26.59 b 3.19 a
CK 65.67 a 11.73 a 1.37 a 51.90 a 1.31 ¢
INTEAE 0. 005 63.67 a 11.14 a 1. 10 ab 50.52 a 1.61 be
C. varia 0.010 57.00 b 8.69 b 1.07 ab 42.90 b 1.75 b
0.020 50.67 ¢ 7.92 b 0.77 b 30.19 ¢ 2.52 a
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