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KAER (Rhus typhina) Fy %W B (Anacardiaceae)
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1.2 RWHE
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Table 1 Effects of tree species and Itter leachate concentra-

tions on the germination rate and seedling growth of Rhus

typhina based on two—way ANOVA

T e R o 2
F r F P F P

ol 2.818 0.019" 34.363 0.000™ 1.518 0.109
o 2.107 0. 051 4.276 0.737 0.625  0.850
KR 4.584 0.001" 50. 875 0. 000" 0.951 0.511
T 5.943 0.000" 20.914 0.000™ 1. 244 0.249
[isSS 0.042 0.999 11.032 0.000™" 1.276  0.228
W R P EUE ST 1 S (P<0. 05) F *FR i, (P<<
0.01) 45

2.1.1  REM Az IR AR ST KB AT A
83 vk A (R AR IR AR TR G VR B O B

2 R 28 RO S [A) R B2 B9 52 0 L 349 568 AR R Ao

TRFJITCEELW(F2), Bl 25T PR
FIEG I, KAE R D7k 2R R AR B s A
AW RO A WAL R R M KCHE B RP T TR R Uk E
(0.100 g/mL) F % 2 A 34 g A% T % BR, G o)
MR ZE AL AUN 9. 67 %05 h kB (0. 050 g¢/mL) T
ASCA AR BT A 1) R 2F R T R R 2
9 14.33% F115.33%0 3 AR & & (0. 025 g/mL) T & ##
it 55 00 B2 () 2 0 B8 38 25 5 o BRI A, BE A A AR
T4 R B T B 0 K B A R R SRR B R R R R
B, MM R IR B R 0,67, 5 X R AR BRI
T3.33,
2.1.2 FREMA R R ZLIREST KIER 458 £ K
8 Fa X IAE L, SR EE (0. 100 g/mL) T I #E |
LG B8 A 5 AR YR A KB AR T v R ) 3 (EL ) X
KA AR TC B (36 3) . Hohopi s g 12 4R T A
P P B R, N 1,86 em, HE X BEFE AR T 2. 69
cm; R BE (0. 050 g/mL) T 7 87 152 4 W 6T K HE 4%
Tl A W R, R O 3. 68 em, FEXT IREEAR T
0. 87 cm; Ik ¥ & (0. 025 g/mL) T 37 8 4% 15 $2 W X 2k
JEA 1 A S 25 L R 3025 em X BRI AR T
1.3 cm,
2.2 A[E W FRE R IR R R H R B XA KB R
B % R 4h ¥ A < B0 B SR

N TR AR o 5 B Y B e 8 ) KRB ARG o 1 R 2
R AFFE A0 AR (RI<Z0) |, B 5 4 A1 i oh H: A B
ol (10 00 8 A1 T 347 Bl e B ) 386 g e (R 1) o ARV
JE (0. 025 g/mL) T [ #1242 W0 00 1 20050 o i 3 L RT
S —0.22; HF ik BE (0. 050 g/mL) Fil i ¥ B (0. 100 g/
mL) 35 Sk AR U= 4 1 0 o SR B B, RT3
h—0.45f1—0. 63

Mk BE (0. 025 g/mL) flH & B (0. 05 g/mL) T,
5 BRI R B2 TR AL B 4 T o HE RS AR 1Y A A AR R
(RI=>0) (K 2) o Hrp Ik & (0. 025 g¢/mL) ~ I #E 12
PR VERCR B B3, RI=0. 15; H i £ (0. 050 g/
mL) T 8 A7 3= e WA E ROR ol 7, RI=0. 165
e ik 2 (0. 100 g/mL) T Bik 5 W | 20 A9 32 2 V0T K HE AR
AR A A AR BE A T A1, At AR e 32 482 W X A 4 o A
R, H b o BRI AR U AR B b B3, RI=
—0.15.

FEAR A B2 (0. 025 g/mL) T Bk 0 3 A9 352 4 9 %ot
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Table 2 Effects of litter extracts from different species on seed germination of Rhus typhina

s F W/ (gemlL ) RER/Y RHER/ % R
il 0 26. 0043, 014 4,002, 197 4.0020. 56"
0.025 24,3342, 28" 4.67+£2. 355 2.260. 44
0. 050 14.3341. 96 0.3340. 335 1.5640. 19
0.100 9.6741. 59" 0.3320. 33% 0.6740. 14
[ 1 0 26.00+£3. 01 4.0042.19™ 4.00£0. 56"
0.025 20. 3342, 39M 5.6741. 595 2.1340. 20"
0. 050 18. 673, 08AB® 3.3341. 615 1.894-0. 405
0.100 14.0040. 73% 2.0041.03% 1.3140. 25
St 0 26.00+£3. 01 4.0042. 19" 4.00£0. 56"
0.025 23. 6742, 45 3.6741. 59 3.0740. 48%
0. 050 24. 6744, 02 6.0041. 71% 3.0440. 4645
0.100 10. 3342, 33% 1.6741. 09" 1.224-0. 282
Ef 0 26. 0043, 01 4.0042. 19" 4.00£0. 56"
0.025 21,0042, 247 4.000. 73% 2.25+0. 265
0. 050 24.6743. 29 6.004+2. 31% 2.9940, 4040
0.100 24.3343. 74 6.3341. 315 2.9640, 4540
9 0 26.004£3. 01 4.0042. 19" 4.00£0. 56
0.025 22.0045. 49M® 2.6741.23% 1.8540. 56"
0. 050 15.3341. 84 0.67+0.42% 1.0140.13%
0.100 12.0041. 71% 0.0020. 005 0.8140. 13
il 0 26. 0043, 01 4.0042. 19" 4.000. 56"
0.025 26.0041. 55 4.0041.03% 2.3340. 26
0. 050 19. 3342, 401 2.0040. 895 2.1140. 30%*
0.100 11. 0041, 84 1.0040. 455 0.9340. 15

T« 2 BUE N P 3B AR R n=6; W] 51 R [l /NG 7 B 3R R [l — W il A ] Ak B0 ) 22 S S 25 (P<C0. 05) , [ S AN [l K5 7 B3k

71 [ — & B2 A [ B 7o 18] 22 57 (2% (P<<0. 05)

CHEARS 0 ¥ ARG R VR A, LA A b R B 2 A
0P R, A% A A ] 22 O W3 Pk B (0. 050
g/mL) T I FE AR 3 MR B V00 R A 4 v A KA
HEAE FH A, b A 02 4 38 A 9 A v [ R
TR B W RO A B 35 RI=0. 13, AR IR 4R W 0o 4
il 2R e i 3 RI=—0. 22; 76 55 ¥ B (0. 100 g/mL)
5 B o I AR TR Ak S R AR & A A B AR
F (RI<C0) 37 58 4 12 52 WA 00 11 8028 05 o B 3%, RI=
—0.59,
2.3 AERFHEZEYZIRERKEITNEM L E R
¥ 4 FR IR AR A R N

N TR AR ol ) 9 ) 15 B R HL ViR B X CKEL AR &y
BP0 A FRAE AR 3T B 5w (R 4) . R R AL
W% (0. 025 g/mL) T W KA S B MDA & & 5 ik
B (0. 050 g/mL) B9 A7 I 3 25 55 . TR $8 W vk

(0.100 g/mL) N K AER 4 5 MDA 5 5t 43 1] 5 (%
J£ (0. 025 g/mL) Fl 9k B (0. 050 g/mL) B AH LL ¥ A
WS R (0. 025 g/mL) I}, B FE RE A R 3=
PRV AL FR T B MR 4l T MDA & B 55 060 1R DL R 45 B
PRI .35 22 5 o ik (0. 050 g/mL) i, E AR 12
PEWAL BT 09 KBRS Dy MDA £ 12 5 %5 R 8
HXFGRMESARE HS HAAS R E 2551
I KO . R E (0,100 g/mL) i), [ B 5
B LTSRS RE 22 ORI SRR A AR A 22 =
E(E4),

B A 95 it YA U Sk Ak R O B, KB R &) 1 e 4R Ak
G0l 0 PR AR A 38 S R B B A, B vk (0. 100
g/mL) F &R F A CAT W& SXT A B #2255 (0
AR b ] 22 S O B 3 5 AR R (0. 025 g/mL) T Hil#R |
M5 B A IR B A B (Y OB R 4l T POD T
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Table 3 Effects of litter extracts from different trees pecie-

sonseedling growth of Rhus typhina
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Fig. 2 Allelopathic effects of litter extracts and concentra-

tions of different species on seed root length of RhusTyphin
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Fig. 3 Allelopathic effects of litter extracts and concentra-

tions of different species on seeding of height of RhusTyphin

R4 RFRERREREI NIER &) 8 i £ 18
EREENAZFENN
Table 4 Effects of tree species and Itter leachate concentra-
tions on the germination rate and seedling growth of Rhus

typhina based on two-way ANOVA

e i K /em Wi /cm
(gemL™")
R 0 2.4540.08%" 4.5540. 32"
0. 100 2.0940. 10 2. 4540, 40N
0. 050 2.7240. 21 4.3140. 3078
0.025 2.8840. 174 4.16+0. 335
R 0 2.45+0.08"% 4.5540. 32
0. 100 2.5040. 13 3.804-0. 43780
0. 050 2.6040. 12" 5.2240. 41
0.025 2.7140. 13" 4. 5470, 5008
b 0 2. 4540, 08% 4.5540. 32"
0. 100 2. 28740, 2A 2.944-0. 44780
0. 050 2.8140. 13 3.5440. 13"
0.025 2.60=40. 09 4. 460, 708¢Pe
P 0 2.45+0.08"% 4.5540. 32"
0. 100 2.354-0. 14™ 3.1740. 44"
0. 050 2.4640.09™ 4. 2440, 4300C0
0.025 2.8540. 05 4. 7440, 445
B 0 2.4540. 08Bab 4.5540. 32"
0. 100 2.1340. 137 1.86+0. 24"
0. 050 2.924+0. 22" 3.6840. 36"
0.025 2.6640. 197 3.2540. 21"
A 0 2.4540.08"% 4,550, 32
0.100 2.5340. 25 3.80+0. 47
0. 050 2.7340.17M 4. 6940, 2978
0.025 2.5140. 09" 5.19-40. 2948
BRI E (g mL7)
0.025 0.050 0.100
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Fig. 1 Allelopathic effects of litter extracts and concentra-

R IR R R

tions of different tree species on seed germination

rate of

Rhust typhin

T KRG 78 R (Al — A (7] o

125 B % NE T
R AR AR A 25 B . T

i e i o < v i
5
F P F P F P

CAT i 5.370 0.001 31.114 0.000 1.926 0.074
POD ¥ ¥ 6.451 0.000 37.377 0.000 1.926 0.074
SOD i 1 6.882 0.000 37.377 0.000 2.323 0.109
MDA & & 4.269 0.001 24.733 0.000 1.244 0.246
MEHEASE 4269 0.001  25.232 0.000 1.274  0.066

R gt B B (P<<0. 05) FIHLIARSR

XT3 B3 22 5. Tk EE (0. 050 g/mL) T, il #
HUHT 38 47 2 WAL BT 1Y JOE B 4 B POD 6 14 72 1k
XA L A W 2 S R e 2 R R B
i e B2 (0. 100 g/mL) T RIAE | BB B 547 1R 4 W Ab
HER (1 B R G B POD 3 1 43 51 5 %8 A L 24 A
2S5 R M AE N R VR BB R X KR 4 SOD i
PRI 3525 5 (K 5) .
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Fig. 4 Effects of litter extracts and concentrations of differ-

ent tree species on MDA content in seedlings of Rhus typhin
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Fig. 5 Effects of litter extracts and concentrations of different tree species on antioxidant enzyme activity in

seedlings of Rhus typhin
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Fig. 6 Effects of litter extracts and concentrations of
different tree species on soluble protein content in

seedlings of Rhus typhin
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Effects of litter of main afforestation tree species on

seed germination of Rhus typhina in Lanzhou

MA Yong-lin, WU Li-yu,ZHANG Yu-yan, YANG Yu-feng
(College of academy of forestry of Gansu Agriculture University , Lanzhou 730070, China)

Abstract: In order to investigate the effect of litter of the main afforestation species in Lanzhou on the germina-

tion of seeds of the exotic plant Rhus typhina, a double-layer filter paper culture method was used to test the germina-

tion of R. typhina seeds by using the litters extracts of Robinia pseudoacacia .Sophora japonica . Ailanthus altissima .

Fraxinus chinensis .Populus alba and Salix bobylonica willow as allelochemical sources. The results showed that the

leaching solution and its concentration of each species had significant effects on the germination of R. zyphina seed-

lings, With the increase of extraction concentration, the inhibition effect was increased. R. pseudoacacia and P. alba
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significantly inhibited the germination of R. zyphina seedlings compared with other tree species. with the increase of
leaching solution concentration. the inhibition effect on the seedling height growth of R. zyphina was gradually in-
creased, and P. alba inhibited the most obvious effect; while the root length showed a trend of low concentration The
inhibition of root length was more pronounced in P. a/ba than in other species. The effect of the extracts of several
species on the resistance physiological indexes of R. tzyphinaseedlings at low concentrations was small and did not dif-
fer significantly from the control, and as the concentration increased, the MDA content of R. typhina seedlings in-
creased and the CAT, POD, SOD and soluble protein contents decreased, and the effect of the extracts of P. alba
on the resistance physiological indexes of R. typhina seedlings was the most significant. Therefore, when introducing
R. typhina in Lanzhou, we can choose R. pseudoacacia and P. alba to mix with them for ecological management and
control to prevent their invasion.

Key words: Rhus typhina;introduced plant;allelopathy; seed germination
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