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R R FZIA R HEE T (P<0. 05). X BH 74 MWK A L F I (P<<0. 05) . fH X H4h 2
B B R e AR T (P <C0. 05) , X BE AR R 4)) T BT BTG B S
Rl AMHHFARARREHEHSHERAZRBAXNIHERNEEMN FHEZNZ D
Table 1 Effects of different concentrations of water extracts from decomposed leaf litters of
four coniferous trees on seed germination of three leguminous shrub and grass species
i { o MR IR W Water extracts of Pinus tabulae formis/mg » mL ™!
Item Shrub and grass 0 10 20 10
g3 LM Amorpha fruticosa 85.67+6.03b 92.67+1.10a 87.67+2.02ab 76.33+2.00c
Germination  B#d T Vicia villosa 99. 3340. 30a 98.6710.58ab  97.33%0.30b 96. 004 1. 03¢
rate/ % HRME Melilotus of ficinalis 81.3342.00a 66.33+3.00b 64.00+2,00b 55.00+£2, 04c
4R LM Amorpha fruticosa 47.67+3.02b 53.72+3.00a 48.31+2.00b 41.7542. 00c
Germination  B#@ T Vicia villosa 47.2842.03a 48.5641.01a 48.11+1.07a 46.2841.00a
index HRME Melilotus of ficinalis 67.03+2.00a 60.78+2.10b 57.78+2.04b 45.72+2.12¢
WA o AR 42 % Water extracts of Platycladus orientalis/mg « mL ™!
Item Shrub and grass 0 10 20 10
g3 LM Amorpha fruticosa 89.67+3.04a 90.33+4.12a 88.00+ 1. 96a 85.33+2.00a
Germination B T Vicia villosa 92.0044. 05a 90.0042.03ab  89.64%3.24ab  86.00%2.16b
rate/ % HORME Melilotus of ficinalis 88.00+£2,06b 96.00£3.12a 94.67+3.00a 92.67+3.01ab
g R LM Amor pha fruticosa 68. 0644, 21a 72.03%4.13a 67.724+3. 25a 66.2843.10a
Germination  B¥H T Vicia villosa 34.19+4.11a 37.11+2. 24a 35.50£3.00a 34.61+2.09a
index EERMR Melilotus of ficinalis 77.64+3.00b 90.36+3. 15a 88.22+3. 04a 84.22+4. 26a
TiH o TE PN R $ I Water extracts of Larix princi pis-rup prechtii/mg + mL '
Item Shrub and grass 0 10 20 10
g3 LM Amorpha fruticosa 83.70+0.72a 83.00+1.02a 76.00+1.05b 72.70+4,31b
Germination B T Vicia villosa 98.6010.61a 98.6040. 42a 98.0040.51ab  97.3340.33b
rate/ % FORME Melilotus of ficinalis 81.30£2.02b 87.30£2.11a 86.30+0. 34a 84.00£1.93ab
g2 AE R LM Amorpha fruticosa 49.56+3.11a 48.424+2.02a 45.81+4.10a 44,86+2.02a
Germination B T Vicia villosa 47.5642.00a 46.7240.72ab 45.3341.01ab 44.6140.23b
index BRMRE Melilotus of ficinalis 67.0322.02b 71.6121.05a 69.9442.0lab  69.2822. 21ab
Wi H o 1o T PR H2 M Water extracts of Pinus sylvestris/mg * mL ™!
Item Shrub and grass 0 10 20 10
g o LML Amorpha fruticosa 82.6942.05b 88.00+4. 00a 86.00+2. 26ab 81.31+1.08b
Germination  B#@ T Vicia villosa 97.31+£0. 34a 96.69+1.05ab  96.00+1.00ab 95.31%1.12b
rate/ % HKME Melilotus of ficinalis 81.31+3.06a 62.31+4.00b 57.00+£0. 94c 45.69+2.31d
g AR LM Amorpha fruticosa 47.17+0.17c 52.04+1.98a 49.39+0. 30b 43.75+0. 33d
Germination B T Vicia villosa 46.5040. 40a 46.00%0. 62a 44.00=£0.61b 43.6740.53b
index BARMRE Melilotus of ficinalis 67.03%2.13a 54.7240.51b 48.28=0. 28¢ 37.6720.53d

T AT AN R - B R 22 5 3 (P<<0.05) . K 2 [,

Note: Different letters within the same row indicate significant difference

mined by LLSD multiple range tests. The same in Fig. 2.

among different concentrations at 0. 05 level deter-
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Table 2 Effects of different concentrations of water extracts from decomposed leaf litters of
four coniferous trees on seedling growth of three leguminous shrub and grass species
Wi H o MWMANE P2 Water extracts of Pinus tabulae formis/mg « mL™!
Item Shrub and grass 0 10 20 40
i LHM Amorpha fruticosa 4,9440. 32a 5.1940. 33a 5.01=£0. 20a 4.90%40. 19a
Shoot height/ F£H T Vicia villosa 9.934+0.11ab 11.75+1.00a  10.1840.50b 8.9440. 21c
cm EARME Melilotus of ficinalis 3.16+0. 11c 3.85%40. 20a 3.73£0.12ab 3.46+0.21b
R LM Amorpha fruticosa 2.771+0. 31a 3.03+£0. 20a 2.88710.22a 2.69+0.12a
Shoot dry weight/ E#F Vicia villosa 3.8440. 04c 4,4940. 20a 4.2540.18b 3.35%0.11d
mg ¢ plant HRME Melilotus of ficinalis 0.92+0.11ab  1.1540.09a 0.88+0.18b 0.76=+0.06b
K LFM Amor pha fruticosa 4,23740.22b 4,6440. 14a 4,2440.20b 2.5540. 25¢
Root length/ F£H T Vicia villosa 7.51+£0.05b 9.30+£0. 15a 9.30+£0. 30a 7.03+0. 20c
cm EARME Melilotus of ficinalis 2.79£0.11b 3.397£0. 12a 3.06+0. 48ab 2.94+0. 20ab
BT R E LFB Amorpha fruticosa 0.6540.03a 0.7240. 10a 0.7040. 05a 0.4140. 26b
Root dry weight/ B F Vicia villosa 1.7940.03b 2.21%+0.11a 2.10%0.05a 1.6140.05¢
mg « plant™' HARME Melilotus o f ficinalis 0.31£0.05ab  0.39+0.05a 0.30£0.05ab  0.2740.05b
Wi H o #4722k Water extracts of Platycladus orientalis/mg « mL ™"
Ttem Shrub and grass 0 10 20 10
Wi LML Amorpha fruticosa 4,93+0. 32ab 5.2340.21a 4,78+0. 40ab 4,43+0. 20b
Shoot height/ B T Vicia villosa 5.50+0. 15¢ 11.65+1.02a 11.5740.57a 8.29=£0.20b
cm FARME Melilotus of ficinalis 3.05+0.05 b 3.49+0. 21a 3.03+0.22b 2.95+0. 31b
TR LHR Amorpha fruticosa 2.75+0. 21ab 2.93+0.19a 2.55+0.12b 2.4040. 21b
Shoot dry weight/ B T Vicia villosa 2.06+0.06¢ 5.78+0. 31a 3.2040. 14b 2.12+0.05¢
mg ¢ plant”' FLRK MR Melilotus of ficinalis 0.894+0.06b 1.0240. 05a 0.88£0.07b 0.8340.05b
wE LML Amorpha fruticosa 2.9540. 05¢ 4,5840. 10a 4,08+0.41b 3.7640.21b
Root length/ F£H T Vicia villosa 4.40+£0. 25¢ 8.9740. 32a 6.2040. 21b 4,4740. 22¢
cm BARME Melilotus of ficinalis 2.92-+0.30b 3.31+0. 15a 2.90+0.22b 2.77+0.12¢
T LHM Amorpha fruticosa 0.51£0.04b 0.64+0.06a 0.61£0.05ab  0.5840. 06ab
Root dry weight/ E£¥ T Vicia villosa 1.78+0.13b 2.10740.05a 1.84=+0.10b 1.82+0.07b
mg + plant ™ FLRK MR Melilotus of ficinalis 0.37=£0.05a 0.41%£0.05a 0.3540.04a 0.31£0.04a
Wi H W VMR TR Water extracts of Larix principis-rup prechtii /mg » mL ™"
Item Shrub and grass 0 10 20 10
W LML Amorpha fruticosa 5.3840.12b 5.7540. 21a 5.3840. 20b 5.2940. 15b
Shoot height/ £ T Vicia villosa 6.31£0.31d 13.1940. 31a 9.14=+0.10b 8.1740. 21c
cm EARME Melilotus of ficinalis 3.73£0.13b 4,.3940.63a 3.93+0.13ab 3.49+0.09b
i F LM Amorpha fruticosa 3.23%0.23ab 3.43740.13a 3.35%0. 20ab 3.0040. 08b
Shoot dry weight/  B#H F Vicia villosa 2.797£0.11d 5.8740.21a 3.87+0.07b 3.46+0. 21c
mg + plant ™ BLR MR Melilotus of ficinalis 0.83740.02b 1.12%0.02a 0.837+0.02b 0.81=%0.03b
MK LFM Amorpha fruticosa 4,924+0.21b 5.58+0. 20a 4,944+0.04b 4,74=+0.11b
Root length/ FEH F Vicia villosa 5.83£0.1lc 10.0740. 50a 7.93£0.31b 7.88+0.12b
cm EARME Melilotus of ficinalis 3.16£0.08b 3.7540.12a 3.60£0.11a 3.57£0.11a
T e LM Amorpha fruticosa 0.75%£0.05a 0.77%£0.05a 0.77=+0.05a 0.61=40.05b
Root dry weight/ B #H T Vicia villosa 1.86+0. 06¢ 2.29740.09a 2.16£0.16ab  2.02740.02bc
mg « plant ' HRME Melilotus of ficinalis 0.42%+0.02a 0.4540. 04a 0.43%+0.02a 0.4140.02a
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Wi g o 1T FA R PR Water extracts of Pinus sylvestris/mg * mL ™!
Item Shrub and grass 0 10 20 40
. LB Amorpha fruticosa 5.384+0.11a 5.28+0. 21a 5.284+0.13a 4,89+0.10b
FH 1=
Shoot height/ B F Vicia villosa 5.6140.10d 12.11+0. 11a 9.744+0.10b 8.23+0. 04c
cm FLR MR Melilotus of ficinalis 2.78£0.08d 3.93740.03a 3.58£0.07b 3.46+0.09c
” o LFM Amorpha fruticosa 3.284+0. 20a 2.90£0.06b 2.87+0.05bc 2.6540.11c
Hi T B e
Shoot dry weight/ £ T Vicia villosa 2.15£0.05d 4,8340.06a 3.28=+0.08b 2.93£0.03c
mg * plant™' BLRK MR Melilotus of ficinalis 0.92+0.08b 1.18+0.12a 1.1240. 14ab 1.04+0. 23ab
g LFM Amor pha fruticosa 3.02+0.21c 5.16+0.18a 4.544+0.11b 4.52+0.12b
Root length/ £ T Vicia villosa 5.37=+0.05¢ 9.2440.04a 7.44=+0.20b 7.34=+0.15b
cm BLRK MR Melilotus of ficinalis 2.95+0.23b 4.44+0. 31a 3.04+0. 21a 2.84+0.12b
e M Amorpha fruticosa 0.6040.12a 0.6540.05a 0.6540.07a 0.5940.08a
Root dry weight/ B T Vicia villosa 1.6540. 04c 2.06=40.03a 1.80%0. 06b 1.70%0. 03¢
. —1
mg * plant BERME Melilotus o f ficinalis 0.3140.08a 0.3940. 06a 0.3740.07a 0.3240.05a
— %M Amorpha fruticosa —O— E£BE Fliciavillosa —A— B RIEMelilotus officinalis
f?n 251 A f?n 2.5rp
) ) a
= | = |
w £ 20 w £ 20 b :
41 8 40 8
- -
Az 1.5 Az 1.5 c 1
= o = o ¢
H e H o 1 XA
R 2 Lo} =22 10p *F L
= =] b b
o2 ) O
g g o
T 5 051 T 3 0.5} /E
<! < ?\él/u
a =) b
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Fig. 1 Effects of different concentrations of water extracts from decomposed leaf litters of
four coniferous trees on MDA content of A. fruticosa, V. villosa and M. of ficinalis
VE < Al —HE AN Rl /NS 5 B 3R A ()R 4 W ok (1) 22 S W 38 (P<C0. 05) .

Note:Different lower case letters for the same legume indicate significant difference among four concentrations at 0. 05 level.
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Allelopathic effects of leaf litters from four coniferous pure forests on

three leguminous shrubs and grasses

LI Jun', LIU Zeng-wen'**
(1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China;
2. Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China,
Ministry of Agriculture, Yangling 712100, China)

Abstract: In order to investigate the feasibility of leguminous shrub and grass species applied in coniferous
artificial forests renovation and silvopastoral vegetation construction, allelopathic effects of different con-
centrations (10, 20 and 40 mg * mL ') of water extracts from decomposed leaf litters of P. tabulae formis,
P. orientalis, L. principisrupprechtii and P. sylvestris on seed germination and seedling growth of
A. fruticosa, V.villosa and M. of ficinalis were studied. The results indicated that 1) P. tabulaeformis
litter extracts inhibited the seed germination of V. villosa and M. of ficinalis, and showed the law of “low-
er-stimulation and high-inhibition” on the seed germination of A. fruticosa and seedling growth of V. villo-
sa; 2) P.orientalis litter extracts decreased the germination rate of V. villosa, and promoted seed germina-
tion of M. of ficinalis and the growth of V. willosa seedling and A. fruticosa radicals, and showed the law
of “lower-stimulation and high-inhibition” on the seed germination of A. fruticosa and the growth of
A. fruticosa seedling and M. o f ficinalis seedling; 3) L. principisrupprechtii litter extracts inhibited the
seed germination of A. fruticosa and V. villosa, promoted the seed germination of M. of ficinalis and the
growth of V. willosa seedling and M. of ficinalis radicals, and showed the law of “lower-stimulation and
high-inhibition” on the seedling growth of A. fruticosa; 4) P. sylvestris litter extracts showed the law of
“lower-stimulation and high-inhibition” on the seed germination of A. fruticosa, inhibited seed germination
of V. villosa and M. of ficinalis and the seedling growth of A. fruticosa, while they could promote the
growth of V. villosa seedling and A. fruticosa radicals, lower concentration extract promoted the seedling
growth of M. of ficinalis significantly; 5) Analysis results of three leguminous shrub and grass seedlings
MDA content and their seedling growth analysis results were consistent. MDA content might be the most
sensitive indicator to measure the allelopathic effect.
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