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C,RI=T/C—1, HH.C XM {E; T FAHE, RI<O0
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Table 1  Influence of different aqueous extracts on
the seeds germination of alfalfa (mean=-SD)
hb3 RER A AR Wi R A A I W 7
Treatment Germination rate/ % EH R Germination index a5 R1
CK 64.44+1.11b — 29. 03+0. 59ab —
R1 67. 78 +2. 22ab 0. 05 30. 60+ 1. 08a 0. 05
R2 73.33+1.93a 0.12 29. 93+0. 48ab 0.03
R3 67.78+1. 11ab 0.05 28.3740. 19b —0.02
R4 62.22+2. 22b —0.03 24.40+0. 29¢ —0. 16
R5 53.33%+1. 93¢ —0.17 22.20+1. 01d —0. 24
CK 64.44+1.11a - 29. 03+0. 59a —
S1 65. 5642. 94a 0.02 23.56+1.87b —0.19
S2 71.11+2. 22a 0.09 28. 65+ 1. 90ab —0.01
S3 66. 66+3. 33a 0.03 27. 64=+2. 34ab —0. 05
S 55.56+1.11b —0.14 24.63+1. 72ab —0.15
S5 47.784+1. 11c —0. 26 18. 20+0. 91c —0.37
CK 64.44+1.11b — 29. 0340. 59b —
L1 64.45+2. 22b 0. 00 26. 03+0. 77b —0.10
L2 80. 00+1. 92a 0.19 32.55+0. 35a 0.11
13 58.8944. 44b —0.09 21. 894+1. 29¢ —0.25
14 57. 78 +2. 94bc —0. 10 20. 55+ 1. 76¢ —0. 29
L5 50. 00+3. 33¢c —0.22 12.09+1. 20d —0.58

T« [FIFV B 5 AR 8 R A LR 22 57 . 3% (P<<0. 05) . Tl
Note: Different letters in the same column mean significant difference among treat-

ments(P<C0. 05). The same below.
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HWERERFRIFRYE TR, H¥E 1.0 mg/mL
WERRRBIRHEERRRK, R2AAHEILRERT
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T 24%,Hh R2.L2 4P 5% R 2 () i 22 ik B B
JKFE(P<0.05), 3 FideE M Wk E BRI ETE
T8 & A I HIVE R, LR 48 v vk BE 1 38 K, I i 4E
FAER

HAbHRAF AL R1.R2, L2 4b B & ZE 48 805 AR &
5%0.3%.12% , B AL B & ZFRE B TR IR, HZ
ZERE A b PR SR MR BT A3 K0/

HRIRIERXG LA [F] 45 B 7K R 4R WO & 18 Fh 1 8 & 1)
R IR =
2.2 N[F)He BE A a4 0 LK R 38 W X B 78 FF 7 BRAR
JH ity 4 5 T

MR 2 AT LUE R 5 2R R SR A PR A TR
HRAC B85 0 BR, L il 982 4 B vk B i) 38 K, (R R4 5
SR EVRS , HHR BE R 5. 0 mg/mL B 2 FiR 4R Y {2 i
YERE K, It AR T B3 KT (P<0.05), Rk B
B L1 5 L2 A3 g F F IR B A KA R HEAEH , bl
VR B R 1 R SR AV P LR B R A, 00 kI 4 P AR
5.0.10. 0,25. 0 mg/mL ¥ B Ab 3 4351 b Xof HR FEAIG 37 %%
50 % F1 61 % (P<<0. 05),

*2 AEKBRREX E BT

R AR B 5 A A< O 1L AR

Influence of different aqueous extracts on

the radicle and hypocotyl of alfalfa (mean-+SD)

Table 2

e ABE IR fEME MERH fRRME
Radicle v Jo7 Hypocotyl Wi i Hypocotyl — JH Wi Ji7
length/mm  #£%{ RI length/mm #5%{ Rl diameter/mm 3§%% RI

Pl

Treatment

CK 24.31%2. 20d —  22.19%1.35ab — 0. 6740. 03a -
R1 46.03+3.20b  0.47 20.02+1.36b —0.10 0.61+0.11a —0.09
R2 53.63+3.87ab 0.55 20.14£0.96b —0.09 0.6340.06a —0.06
R3 58.91+5.06a 0.59 20.94+1.09ab —0.06 0.6440.0la —0.04
R4 43.2243.75bc  0.44 23.38+0.36a 0.05 0.60%+0.0la —0.10
R5 34.1241.26cd  0.29 21.7240.52ab —0.02 0.64+0.0la —0.04
CK 24.31%2.20d - 22.19%1. 35a — 0. 67+0. 03a -
S1 25.37+1.00d 0.04 16.94+1.59b —0.24 0.65+0.03a —0.03
S2 33.13+2.66bc  0.27 17.98+1.3lab —0.19 0.6640.02a —0.01
S3 44.14+2.78a  0.45 10.79%1.23¢c —0.51 0.6640.02a —0.01
4 39.52£1.95ab 0.38 14.8440.92bc —0.33 0.67£0.02a  0.00
S5 30.13+2.07cd  0.19 16.86+2.02b —0.24 0.6740.02a 0.01
CK 24. 31%2. 20b - 22.19%1. 35b — 0. 6740. 03¢ -
L1 43.264+1.80a 0.44 23.44%1.91b 0.05 0.784+0.02a 0.15
L2 42.09%1.64a 0.42 30.15+1.23a 0.26 0.7840.03ab 0.14
L3 15.26+1.39¢ —0.37 11.2940.31c —0.49 0.71=£0.03abc 0.07
14 12.1040. 1led —0.50 13.61£2.30c —0.39 0.68=+0.03bc  0.02
L5 9.3640.37d —0.61 12.1040.91c —0.45 0.6840.05bc 0.02

R4.L1 #1 L2 Ab 3R B 75 #hF IR B & T X IR, o
AN LA B 5 4R VA T A B 1 4 7 b Rk i
A, ARIRHE R I VAR BN, B0 AR A U A
SRR AR A v ()R BE I HIAE P AR , S3 Ab L LE X BRI
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JARHRE AR R ) 22 S R 0 . IR R K R R A ke
BEFEFH o B B3 R o AR 2 FRBISHS
2.3 A[FMEEEFRRIERAG JLAK R AR B B 7E 4 A K
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H1Z 3 AT AR AR O B 78 4 v e S R B o e i
Ve ELAR AR P Il 352 42 9 ok B2 494 R 55 38 Jon J i3 » R3
Ak PR SRR R , Lo X BRI T 5004, S1 5 S5 4b
BB R TR R TN AR, ERIE
OB WL AL BRAR HE &) W7 AR 4 L (B #EAE F R A
B, RAE LLA L2 B EREM T, 4w & S
Tk B (P<T0. 05) , 1o ¥ JEE Y 352 B2 90400 1 40 W PR ZE
VR IR BERE RT3 3 . AR IR SR AR 4l
T EAF MR R I AL = 1, 2R R BN T E R
AR BEAE F R 2

R3 FRKRERNEESEERHLBREE

Table 3 Influence of different aqueous extracts on

the growth of alfalfa seedlings (mean=SD)

POk i AR i TE A RRAE FH )
Treatment Height/cm MR RI Dry mass/g N5 RI
CK 54.06+1. 11d - 0. 0018 +0. 0002a —
R1 64.07+3. 75¢ 0.16 0. 0018 +0. 0002a 0.02
R2 73. 09+2. 83ab 0. 26 0.0019-+0. 0001a 0.04
R3 81. 02+2. 94a 0.33 0.0019-+0. 0001a 0.04
R4 66. 17+3. 22bc 0.18 0. 0017£0. 0000a —0.04
R5 55.4141.78d 0.02 0. 0016+0. 0001a —0.11
CK 54. 06+ 1. 12abc - 0. 0018 +0. 0002b —
S1 47.75+2. 1lc —0.12 0. 0018 +0. 0001b —0. 02
S2 58.03+1. 38ab 0.07 0. 001940. 0001ab 0. 04
S3 60. 05+2. 04ab 0.10 0. 0018 4-0. 0000ab 0.02
N’ 60. 85+3. 02a 0.11 0. 0018 40. 0000ab 0.02
S5 53.03+4. 17bc —0.02 0. 0022+0. 0001a 0.17
CK 54.06+1.12b — 0. 00184-0. 0002ab —
L1 66. 68+2. 80a 0.19 0. 0021£0. 0002a 0.14
L2 71.79+2. 39a 0. 25 0. 0021+0. 0001a 0.14
L3 26.81+1. 47¢ —0. 50 0. 0014+0. 0000bc —0. 20
14 25.96+2. 3lc —0.52 0. 001840. 0002ab —0. 02
L5 21.91+1. 39¢ —0.59 0. 0012+0. 0000c —0. 35

3 HitH5Wie

X LA RIE B KR AR BN B 18 R 7 B & M4
FER IR REAR RN RS WA T AR 28
HROK IR SR A B 2 25 18 SR AR A o 30 A R T 25
KR SRR AL B R ZF R B E E R B MG X
AT RER h AR A IR 5 B 1) B35 TR A R B A ol 26
FEE AR B

Al — &8 B AIZK R SR A A P I MR BE T 57t AR
2K 3 P E KR AR Y o Ak BE AR HE AR AR T A

R e v E T B T W R 3K 4 T A ) PR R
B 5 EA&ME REEHRER -8 RE 4k
TR B B3R Z AR AR, I A TE A Ok B Y L, A e %
AR A T . AR T R B R R e
T E o R Vi) 24 R 4 N 0 2R AR R R A IR I
YRRV B A L 2 DR 3R 3K R & BRI 4 45 3
Ft AR B R 4 02 HE AR A T RE R T T M 4R
7R SRV T BB X WA & A R P TR I SCBE R A T
HIVE T, SN OB B B IR

BT, VR AG LA AR L ZE KR AR RO B E IR
HRELA IRV SoF 4 0] B Sk 4 T 22 g A 40
WFFEAS H 28 2505 22 UM 2K RAR BN /D E SR AE KA
BB ARV, 33X 7T BB R 5 BRI AR A ] Al iRk
YERIRIAGERAR . R EE (CL. 0 mg/ml) /KR 12
TRAR HEREAR VRSl A 14, Hh i R B (C=10. 0 mg/mL)
WK R AR A AR RS AR . AR IR 32 B 5E
SN BB AL 43 » B 2 400 A - R 43 2R T 52 )
P AR RS DA B i A KTV BRAR 3 AT LAy~
O T SEAYE ], 38 v K AT R BB g, AT R A2
Koo TRRA Y 32 2030 1 BEAR TR W BR Y R
J3 WS T b 58407 o DR A R A 2 4 %Y
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R R AR RE P [R] 2 R 2 B 8 Jom i 7= A %o 28
IF) TG PR A T2 4 LA B [B) (0 A L T 48, 24 9 BE 0 K
B Y AE KRR AR 22 A B A TR, N8
HXGJL-EE N LIRER R 50, Bk 6 B — B NG JLAK A
%5 FBE ARKUINE T 3 S 1 25 ) WU TR 2% RS LA 43 I
AR 57 TS P 20 F) ek R i 400 ok b S Y A <, AT
FEAT AR T M BEUR T 85 bR o 5 HR R L
HIZE S

g5 BRTIR , o 8] 5 XS L XS B 1 A 7E B 8 A AR AE
R o ite— 2 g T [R) AL A T 4 J 7 %o A 5% B 1k
Yl AT S Rt HAE IR TR 5T
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Allelopathic Effects of Aqueous Extracts From Different Organs of
Caragana intermedia on Seed Germination of Alfalfa

ZHAI De-ping' ,CHEN Lin' , YANG Xin-guo' , SONG Nai-ping' ,JJANG Qi*
(1. Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration of North-western China, Key Laboratory for
Restoration and Reconstruction of Degraded Ecosystem in Northwest China, Ministry of Education, Union Research Center for Ecology and
Exploitation of Biological Resource in Western China, Ningxia University, Yinchuan, Ningxia 750021; 2. Institute of Desertification Control,
Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan,Ningxia 750002)

Abstract ; Taking alfalfa as material, the allelopathic effect of aqueous extracts over a range of concentrations 0. 5,1.0,5. 0,
10. 0,25. 0 mg/mL from root, stem and leaf of Caragana intermedia on the seed germination and seedling growth of
alfalfa were studied. The results showed that,all of the aqueous extracts from different organs of Caragana intermedia
had allelopathic effects on the seed germination, and the aqueous extracts improved seed germination at low
concentration, whereas inhibited at high concentration. Aqueous extracts from root and stem of Caragana intermedia had
promotion effect on the growth of radicle and the promotion effect increased first and then decreased with the enrichment
of aqueous extracts. Aqueous extracts from root and stem of Caragana intermedia had inhibition effect on the growth of
hypocotyl. Aqueous extracts from stem of Caragana intermedia had promotion effect on the growth of radicle and
hypocotyl at low concentration, whereas inhibition effect at high concentration. Aqueous extracts from root and leaf of
Caragana intermedia had inhibition effect on dry weight of alfalfa seedling at low concentration,inhibition effect at high
concentration, while aqueous extracts from stem mainly had promotion effect on it. In general, aqueous extracts from
different organs of Caragana intermedia had allelopathic effects on the seed germination of alfalfa,and recommended that
interspecific allelopathy should be taken into account in creating caragana-alfalfa artificial compound system.

Key words : Caragana intermedia ;alfalfa;allelopathy;seed germination
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