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Effects of Caragana korshinskii Litter Aqueous Extract on

Its Seed Germination and Seedling Growth

ZENG Miao
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Abstract; In order to study the effects of Caragana korshinskii litter aqueous extract on its seed germina-
tion and seedling growth, the selected indexes of seed germination and seedling growth of C. korshinskii
were measured under treatments of its litter aqueous extracts from 0. 05 to 0. 30 g/mL with incubation
method. The results showed that the indexes of seed germination and seedling growth were significantly in-
hibited by the higher C. korshinskii litter aqueous extract. When the concentration of aqueous extract was
0.05 g/mL,the indexes of seed germination suffered no significant influence compared with CK (P >
0.05). Seed germination rate, germination potential , germination index, and radicle length were sharply
reduced when the concentration of aqueous extract was higher than 0.05 g/mL(P <0.05). At the same
time ,the seed germination time was delayed,but the seedling fresh weight and dry weight did not be af-
fected significantly( P > 0. 05). The higher concentration of C. korshinskii litter aqueous extract (0. 30
g/mL) led to the seed deactivation. Correlation analysis showed that the content of malondialdehyde and
membrane permeability had a significant linear positive correlation with the aqueous extract concentration

(P <0.001). The content of chlorophyll, root activity (TTC) , the activity of protective enzyme ( POD,
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SOD,CAT) and non-protective enzyme ( PPO, PAL) had a significant linear negative correlation with

aqueous extract concentration ( P < 0. 001 ). Comprehensive analysis indicated that the aqueous extract

from the litter of C. korshinskii had autotoxicity on its seed germination and seedling growth.

Key words; Caragana korshinskii; litter; aqueous extract; seed germination; seedling growth; autotoxicity

8] o 10 e R0 R 5 2 00 T i R 00 B T R
W AE 15 A 25 AR G B B0 5 B U 3l i ) o
Al A R G ) R b R KO T R
KA 3R 50 2 1) 1 sh 5745 B
F1% 1 v ) 2 B A0 A5 A B A R T LY Bz B AE AR
B, OMRR R BT B9 R AR R W LA B A BE R W YR
AT R R R A A R A T P
W 55 B B b B A A X - 4 B 5 AR Ak - 4 i
S U b7 75 4 ¥ W B i ) R R P SR R
S S TE] I v W) o A 1B IR S AL A M O H B AR
W S T LA I 56 WE J R A G R A i 2 B
) T DAl 5 ) B LA BIL ) T A A

T A 25 2R G0 R A i 4L T A R T S R B
HEM R A

Fr 25 4R 8 )L S RHER XS L i v it R AR R
ik i S (B AU PR K M e R R TR P L
R 1 S N S | A N B 1 S -3 N )
Tl %1 5k — DX R0 A A A L R T B
FI B 8 A AR P ) A R0 A AR T Y R AR
PHEARRARIT . 2T 10, AW 5T LUk 45 50 %9 JL 4
VE W) AR T 5 A P R 0 O SR T A I B I i
WFSE T AN [ o Bk B2 e 2% B 0 L v 90 4 RO X A
B Bl W7 2 25 A6 AR A4 AR ORI R TG ) 40
U5 325 1 LA R B0 AR T TG P 5 A R ), A A B A A A
JEARTTAS [ e B2 A7 4 i 0 LR ¥ W S O 5 F 5 ol
T A R4l B AR B G AR, O P XA 7 AR S
[ RS ATE 52 i (4B 1) BT R R BRI AR B o

1 MoRAu %

1.1 RIe s

IR I A2 AR FY S5 S XS LA 508 T AR 3
PG b AR BE Ik, TR T & Ch 63. 54 g, ik B i
RN v A P L S e N 1 N o =
10 minJi5 218 /K e Bk , 100 C /KB AL 3 5 min J5
ZEMB K h R IR, O 24 h & .

PR Ay 25 50 X0 L0 V& ¥ R £ T 2013 42 9
J125 B e 7 E AR B A 25 4R AR Ay 45 0 A )
T DX PR B A At I 110 A 2% AR R i A, ] S
= A SRR RS B ZE K whke, AR RT S R
e, i FLAR 2.5 mm % )5 4 .

1.2 #r&4838)LEE MR BRI E H

53 B BBOXU T I B8 B 1 A7 2% i XS L M 9% 4 50 .
100,150 ,200,250 300 g i# A 1 L Z2@ Kb, # &
24 h,%%J5 5 000 r/min B> 15 min, T €IS 2] 6 Ff
o B e B 451 0..05 .0, 10 ,0. 15 0. 20,0. 25 ,0. 30
g/mL [ EEBUR , F 4 CUKFRI A8 H o
1.3 REEXMFMFHEMGEEKZ XK

R I/ FEA — B A7 S B 0 LR 1 34 51 43k
TERHA 2 2R 4RI 3% 35 L, B A~ 5 57 L4 7 b
50 7, 43 BN [ 5 i vk B 1 47 45 4 X LR V& )
PEPOR 15 mL, XF B A K 8 772818k, 2 7 A~ ik
LA 3 R, fETE IR AL FRAR T IR,
P SER B 25 C 12 h, B # 15 C 12 h, 65
50 nmol/(m2 cs) A0 XHR E R E T5% ~ 80% .
i R A D 7T/ X 7 Ak A R R O DL AR R
FENIERIRE  ZEREFN LR RE 1 R, H3
KGR MWEE Gt I id R+ &k ZF 80 (FhF 0] &
VIIRAR G b Je M AnifE) o FriE s 3 d TR F i &
B0 R 2 MR AR K B BT i RN T BT i, TR A A
PR R ZE R R SRR ZEFR B, T UM 25 R XS
JL&y B AR A gl it A B A AR dE A o
1.4 MFHEEMGEERKSHEROIUE

KR = LM TR/ R T R < 100%

RZFH = B2 12 d (R ZEF TR/ R TR
L x 100%

RFEFRE = X (Gt/Dr) , Xh Gt KRTES 1+ K
[ Fh 1 % ZE 8, De SRR B 8 o 4 2F KA

SR FH AL A A B 325 D0 5 2o 48046 ) 1 (POD ) 35 1k
UK DY s (NBT) o 38 JE 3k e 4 48 Ak 9 5 Ak il
(SOD) 3 M b & Ak & 4 ff 2 D 2 i A Ak A
(CAT) {5 Lo o 2 I %2 79 /% (MDA) % &5 DU R
WA I A 40 AR BRI 7 (TTC Frd ) 5 AR L 3 2k
I 240 LRSS P 5 SR FH 43 0606 B2 1 2 2 1y 4R 1 Tl
(PPO) 51 5 s Y 4 188 4o Al 0 s 24 79 4 G e
U (PAL) TG E' s 2 B A8 B2 S2 0 4 3 ) v
(19 7 ¥ 000 e T A R
1.5 HEHH

I E R T B+ AR e D 22 Rk, R
Excel 2003 F1 SPSS 18. 0 #4748 704, 4516 ¥ %
PR 2 J7 2243 7 (One — way ANOVA) J5, Duncan’ s



92 Ty R A

44 %

PR 0 02 5 4 R T Origin 7.5 BPRIEI.
2 HRELN

2.1 #P&E\BBILAZFYRIEX M FHEZNRMm
1 1 n] 01, A7 2 B LR 1 ] A 4% 30045 b B
LR 7 W i MO B A R ) 6 38 A ARG 15 P
Py 25 B LA 7 4 BOBO BB R 1 T R B R
T AV T, 9 L B i WO BT B vk B2 110 8 A
IRV AEEE Lt O A e 5 o T TP NN /L 1713
JE 5 0.05 g/mL I, ¥7 2% 7 X8 L 5 1 4 4% 46 A
SXHYIC R E 25 (P >0.05) 5 248 BUR 5o
JER T 0.05 g/mL B, AN [a] 57 & o B2 4 O Ak PR S
Fr ARG LR 28 R A ZE S R AR IR K
X 22 IR B T 8 K (P <0.05) 5 44
WO 5t e S0 0. 25 g/mL A1 0. 30 g/mL i, fift -

Wi R A Wde bR % 2 5 (P >0.05) . BB & i
VR FE AT SRR XS LR VR ) R IBORRT ) B ol 09 W R
WO TR E, R BT
0.30 g/mL, ff 7 3 AR 8 & , A H X |, 2 O
X BT R IR R FS R TR ZE KRR
FR K 116 1 4 2% 43 51 k7 90. 18% 93.36% .93.92% .
62.95% .70.03% . /A~ [F] JoT & ¥ B £ O b 2R B AR
Xof A7 2% XS L&l e o R R A B SR B T
— MM ER, HE5X BN 2SR E (P>
0.05) (0.30 g/mL &b H + i i FR A6 ) |, $2 B T i ik
JE240.30 g/mL 5, 6 57 5 5T A 0 400 1 58000 R
63.96% F122.80% . 3 Ah, B PO A FE A T F7 5% B
X JLFh 1 K s 8] 28GR A Ay AR xS LU
75 ) i IBCHRORT FE A - & A AR AR B T

F1 AEREREFEFHEBILAEZYRENENMFHLNE N
2 I i ) ) .
KR %o R 25 P/ % K 2R R 2 /mm JEAR K/ mm ff Ji ik /mg B /mg
W/ (g/mL)
0(CK) 87.6 £9.2a 72.3 +7.6a 3.78 £1.05a 2.78 £1.07a 11.51 £1.56a  28.11 £4.09a 9.21 +2.78a
0.05 88.4 £8.2a 73.4 +8.6a 3.13 £0.85a 2.98 +1.35a 10.37 £2.78a  27.35 £3.65a 8.42 +2.42a
0.10 62.8 +5.6b 51.3 +5.6b 2.56 £0.97b 1.97 £0.45ab 8.24 +2.32b 16.47 £2.45a 8.13 +1.45a
0.15 42.3 £4. 3¢ 23.8 +2.5¢ 1.78 £0.45¢ 1.74 £0.18b 5.97 +1.56¢ 17.87 £1.78a 7.74 +1.56ab
0.20 28.6 +4.6d 10.7 +1.0d 0.94 £0.15cd 1.56 £0.23bc 4.58 £1.87cd 15.56 +2.98a 7.06 +1.78ab
0.25 10.5 £2. 1e 5.2x1.4e 0.34 £0.09d 1.23 £0.07¢ 3.98£1.23d  13.32 +3.56a 7.23 £2.45ab
0.30 8.6 x1.3e 4.8+0.9e 0.23 £0.05d 1.03 £0.08¢c 3.45+1.02d  10.13 £2.35a 7.11 £1.56b

T RSN F ERERIRTE 0.05 K25 B3, T,

22 HEBBILAZYRINANYEHERSE
0 240 F B 3 4 B 2 i

M2k X RPN EEAR, 72
A AE R SE W bR B A0 B PR i B 1A W]
I, SRR S R R B 2R B XS LU 7 S i
WOV BE RSN 2 B H, o R B A Rk
PEAIE S Z (y = —300x +95. 143 ,R* =0.928 5,P <
0.001) o IG5t e & $2 U (0. 05 g/mL) X &y i i
SRR G RICEF W (P >0.05), B 52 B0k i ik
JERSE I Ay 24 G L v M 4R BORE A B 2 i
IS 2R A 0 A 32 R, 25 4 O o R
WEPE S 0.30 g/mL i, 55008 AR B, i 2 2K R A1
T 84.88%

240 i JE S X b S A S5 e LIRS R A
— BT B0, 20 R A S5 ) K R 2 T A O A i
RS2 30 5 3 ) T A A 0 L P A BT A R R D
T I AR ) AR B R A R RO BOR AR . &1 1B T
R, 2y 240 I35 P I 4% i X L U 9 A 4 IO TR
L B3 T B s B, A SR A R B IR 2k

X2 (y =287. 86x +15.536,R* =0.974 6, P <
0.001) , % 5T £ ¥ B A7 2% 4 %% L I 7% ) 4 BRI X
B 41 I R 20 R R 5 i A X AN, Y T
JEE W R N &y R 4 A R M A, Y 4
BOB B e % 0 0.30 ¢/mL i, 55 %0 BRAH HE, i 46
Jf RS PE R AN T 82.65% , B 4 AR KR W, 4
JoT R e B AL 4 B C A BE T
2.3 HEBBILAZEWRIE 4 & MDA
TTC 2 EKM &M

MDA J2 fiz e B i ast 480 10 72 B2 DL B Bt 485 4 A
PR EAE R FR A, W] T i A R A2 4 AR
B HHIE 2A T, Gy MDA & i Bl A 2% 88 XS LA
75 ) e IO BT S vk B 1) 1 I S Ak A, o SR
R IE LA OE O R (y = 63. 571x +5. 607 1,
R*=0.9594,P <0.001), 0.05 g/mL #7555 X%
JLIA 75 Y 5 OB T B B 4 i R MDA 35 5 52 Wil A1
X EL/N T R BE IR F) 0. 10 g/mL B 8 Y5 42 B
WK N T B B A i R MDA i AR
BEG L& B 0 2 B0 4 S PR O T R R e T



% 6 2 ¥ kAR

EHBILALEYRRERTAGHTHAL NG LK T W 93

0.10 g/mL i} , MDA % & Fifi £ B BT 12 v B 9 184
G2 T AN o U AR Y L &)y i o U

%%hﬁlmifuﬁﬁi J BRI A R R B 4l i &

TR R AN 5 2 B8 O BT s vk B2 0.30 g/ mL I,

XA, i B MDA S T 75.37% ,
e 2R S XY L4l i A2 20 ) A
TTC & & Tu&ﬂﬂ%ﬂ%%{ﬁﬁ TTC &t @A

1 i v B A 4 B A BT, XA A G
P RAE B R S K 2B ), R TR
VR FE AT 2R S LA V5 W) B BORON [ B W TTC

B AR AR B4 A, TTC 35 5 Bl 48 B o i
%Ugﬂﬁibnz?ﬁ%tj&,#ﬁtmﬂﬁ 0.05 ~0. 30
g/mLAR W 4L B R 4 TTC & 4 F R T
13.23% . 23. 68% . 45. 36% . 62. 68% . 83. 79% .
93.56% ,TTC & o 5 R BOR T = vk 52 1 8. & I 1A
RPEA X R (y = - 402, 14x + 139. 04, R® =
0.9630,P <0.001), 44 B &k JEE 0 ~
0.10 g/mL LI}, &y TTC 5 & N R, LI
W S T 0. 10 g/mL B, 4l TTC & & 20
TR H B EM T X (P<0.05),

10
B y=287.86x+15.536

1001 09746, P<0.001 /c}
90|
80+

xR

& 70}

2 s

§ 40r
30} /
20+ [}/é
10

000 005 010 015 020 025 030
PRI BT B/ (¢/mL)

ww SR RIFRR S X EAE 0.05.0.01 KFEEXERRE, TR
E1 #HESBILAZYRIEMNSEHFHEESEFMMAMEEEENI I

100
A ] y=—300x+95.143
90 — R=0.928 5, P<0.001
80 *

£ 700

gﬂ 60t

& S0 T

Z 4!

e \j

iy 30+ .

& 20} .
10} 9
ol— . . . . . .

000 005 0.0 0.5 020 025 0.30
PRI R KR/ (g/mL)
28F A y=63.571x+5.607 1 - 2
201 R=0959 4, P<0.001 l

ED 22 L *% —

3 200 - %]/ + |

LI

14 +/

g‘tﬂ 12 .

< 10t

S 8F p’

6t a—1
4 L T
2

0.00 0.05 0.10 0.15 020 025 0.30
BREOBR R B/ (g/mL)

160
B y=-402.14x+139.04
140 | {] R=0.963 0, P<0.001
\Llr'
120 N

£ D

(=)
LDJ/

/*
*
*
*

TTCE&/[mg /(g * h)]
® 3
*

393
(=)
T

0.00 0.05 0.10 0.15 020 025 0.30
SRR R B/ (g/mL)

B2 #rE\EGJLEAZEMREIRBX L E MDA f1 TTC & B30

24 HEBBILAZYRBBENSERPEER
FER P 1 B E M B R AT
H1 2 2 W], B 7 4% 5 X8 LR 7% ) 3 B0 5

WS R R, %) B R 37 Bl (SOD POD [ CAT) 3% 1 4%
RETREES, 250 F /% (P <0.001),3 Fif
P I R 2 5 i O T v R B W A LR R A O

2 AAREREFERBILAEZYRINEN S EHERPEERIERPEEITENZN

P2 IO JoT it PR A O 1 il

We [/ (g/mL) SOD/[U/(g - h)] POD/(U/g) CAT/(U/g) PAL/(U/g) PPO/[U/(g - h)]
0(CK) 263.5 £35.3a 63.8 +7.8a 76.3 £8.4a 18.4 £2.3a 23.8 £3.9a
0.05 251.6 £21.5a 65.1+5.9a 82.3+9.8a 19.6 £3.5a 21.7 +3.4a
0.10 210.3 +19.8b 41.4 +6.4b 45.8 £5.7b 12.7 £2.6b 15.3=1.9b
0.15 174.3 £ 14.6¢ 23.4 +2. 8¢ 28.5 £3.5¢ 7.8 +1.4c 12.4 +2.3he
0.20 163.2 +23. 6¢ 19.7 +3.6¢ 21.4+2.9¢d 5.7+1.6¢cd 9.8=1.8¢
0.25 142.1 £24.7¢d 12.6 £2.3¢d 16.7 £3.6d 3.8+1.3d 4.7+1.5d
0.30 123.5 =13.9d 8.7+1.7d 11.5+2.3d 1.9+0.9d 2.6+1.0d

VIS R y= —490.07x +263.30 y= -208.57x +64.814 y= —-250.00x +77.875 y= —62.929x +19. 425
R?>=0.9723,P<0.001 R>=0.9163,P<0.001 R®>=0.8797,P<0.001 R®>=0.9321,P<0.001

= —73.643x +23.946
R?>=0.9855,P <0.001




94 T R A

44 %

KF LR AT 0.879 7 ~0.972 3, 44 BUW T 2 vk
JE 0.05 g/mL i, &y i £ 37 il 1% M 5 % BB
F2E5 (P >0.05) ;2 $2 BOAK B & Wk &2 v T 0. 10
g/ mLIS, &Iy 5 DR 47 Bl 0 Mk 2 TR0 G, Y 4 B T i
WeE R 0.30 g/mL B}, 5 XF fAH [k, SOD ,POD ,CAT
TEPEA BIREAS T 53.13% .86.36% .84.93% ., M 3
2380 LU A 2 B o L 4 i R O 7 g (PAL
PPO) i 1 5 {47 il (SOD \POD | CAT) I % 1) 25 1k
2, B by 2580 X8 LR I8 W0 38 BOR AR T A &
A AR O/ 4 i IS PR, Y 48 IBOMR BT i R R 0,30
g/mLI} , 5 X5 BEAH Eb , PAL F1 PPO §i5 P 29 i AR T
89.67% H189.08% . £& | 7] A1, v Jit 1 Vi i A 4% 5
XL 7% ) 4 BOWE A0 ) T 4 R B g RN AR LR 4
T

3 H#w 5t

AW LS % ,0. 05 g/mL (19 Fr 45558 % JL A
V&P O AL R b 2% 8 3G LR T RN &l i A
K& RAR R 5 X BOCH B 22 5% 020 R0 T 0
ST A B AT R A A A W
HE AP HI AR Y R S T 0.05 o/mL LLE 42
U 3 P+ b 7 7 K RN & 1 A K (ERE &y i A T
SR T AR I AN B, U B R AR S L 4h i R
118 25 T 2 B AR X £ B Wk B 1) 0% B AN ] 5 Y
PRI 5T 1 v B2 Oy 0.30 g/ mL I, Bl 1 BEACAN ] A,
A ITE AR Y Ry B A, b T R O R AT AR AR G
DL % 9 4 BOT 5 30ROk R T 1

Fr 45009 LI 75 9 B OO B B R T & 2R
HH 0 4 P Bl 7 & 45 TR B 2 B R RO T
St R I B A AV R O R B R OB AL B R
AURhF 0 R AR, T L — o R IR T R
(4 47) s 17 s T 65 o R BT I 5 S K, T R
F T o O VA R A 5 0 4 OB BORR 7 AR R AR
I, 3 AT 3k G AR R R RS BB T, T AR fIG 0 i vk T
IRBE AR IS B, B 0 R DA G R A B AR A R
f Bk e AR LA 7 W B OB R B
S A K AT B B AR L 4h T e MDA
P ok R0 LRSS 75 M 5 R IO O VR A T &
PEIEA G (P <0.001) , &g 5 & & AR FR TG 1 (TTC
) PR B (POD  SOD | CAT) F13E £# 4 1 fify
(PPO PAL) i 1 55 4 IO ot o Ve J3F 22 A 0 8 19 4%
PEFAHE (P <0.001)

IEHAEOT A A A A S T R
Qb F — T Bl A5 T 30585 A SR ST A T,
B H A R B — g AR R A A BN A Ak, AT X

T T SOD S IE Pk A R R G P A
— KRR PR LS, POD F1 CAT uJ LAfd HiE 4
RN H,0, 23 BICEE 9 H,0 F1 O, , 47K N 1Y
Ik AP, A A A — o R b 2T Dl 2
FRPT B ha T AR BES A R R A
RN LU 7 B O (8 FG 4 W R B i R T
T ERE i TR BOGR Al RE A7 AR 5 Al AL A B, Ak
S A0 AR P o S S 2, TS B T —
Foft O 9 DR P WL A (EL 3 b RO 1) s o R BE 8 1 —
SE S E L N AR, S A R N i AL R
RRE — 5 7K - I S5 B0 3 T

MDA J2 i (P9 1 b 2 51 i A Y, s R
JR i o AR BE Y — A 2 AR A, AT LS A )
T AR AR AR W AR
JEE F 7 4% i X LA 7 W 4 BU (0. 05 g/mL) Xf H &
2y Ei i MDA 5 52 WA X 5 /0 5 25 R IO o i
W T 0.05 ¢/mL LUS , 4 MDA % 5 #4 g 3
7o 0T R O R IR 5 Ak FEE 6 R B A 3 T
REJE 1 T 4 O o 1 4 P R T SR A e Y 3 L
B AR R MBS o A B R, AR B 5T T 4l
AR R PR S MDA i 1 A A — 2

LRGORT R A HR G LI 75 ) B O H R T
HEMAGEAERBA —ENAREMN, Z2THEY
Jot A B o e 2 B T BL kA fr LS 89 8F 58
HBRE o

SE

[1] Dickinson C H,Pugh G J. Biologyof plant litter decompo-
sition[ M ]. Netherlands : Elsevier,2012.

[2] Hawlena D, Strickland M S, Bradford M A, et al. Fear of
predation slows plant-litter decomposition [ J |. Science,
2012,336:1434-1438.

[3] Makkonen M,Berg M P,Handa I T,et al. Highly consis-
tent effects of plant litter identity and functional traits on
decomposition across a latitudinal gradient [ J ]. Ecology
Letters,2012,15(9) :1033-1041.

[4] Blagoveshchenskii Y N, Bogatyrev L. G, Solomatova E A,
et al. Spatial variation of the litter thickness in the forests
of Karelia[ J]. Eurasian Soil Science,2006,39:925-930.

[5] Donohue I,Petchey O L, Montoya J M, et al. On the di-
mensionality of ecological stability [ J]. Ecology Letters,
2013,16(4) :421-429.

[6] Thébault E, Fontaine C. Stability of ecological communi-
ties and the architecture of mutualistic and trophic net-
works[ J]. Science,2010,329 :853-856.

[7] Currie W S, Harmon M E, Burke I C,et al. Cross-biome

transplants of plant litter show decomposition models ex-



% 6

Y R AEGBILAEMRBERN BT AL GG EKG T ® 95

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

tend to a broader climatic range but lose predictability at
the decadal time scale[ J]. Global Change Biology,2010,
16(6) :1744-1761.
JARE B — 88 S BT, 2. = m R R AR AR AR A
O REKRIERT S [T ] AR A PR3 4l ,2011,20(2) «
248-252.
FRL i, ERG,F. RREE R TR 54
HAR A [T]. A 35% 4475 ,2010(9) :1820-1826.
TRAK, BT IR S AR W 0 i i AR b
TEYEDE R R [T, Aol B2 ,2006,42 (1) :105-109.
Weltzin J F,Keller J K, Bridgham S D, et al. Litter con-
trols plant community composition in a northern fen[ J].
Oikos,2005,110(3) :537-546.
Knight K S, Oleksyn J, Jagodzinski A M et al. Overstorey
tree species regulate colonization by native and exotic
plants: A source of positive relationships between under-
storey diversity and invasibility[ J ]. Diversity and Distri-
butions 2008 ,14(4) :666-675.
Sayer E J. Using experimental manipulation to assess the
roles of leaf litter in the functioning of forest ecosystems
[J]. Biological Reviews,2006,81(1) :1-31.
HZHH AR, LK), 4. PEG Ak B 3% & R D T
RS 2R E KR [T]. ol B4, 2009, 45
(10) :94-99.
Anuradha S,Rao S S R. Effect of brassinosteroids on sa-
linity stress induced inhibition of seed germination and
seedling growth of rice ( Oryza sativa L.) [ J]. Plant
Growth Regulation,2001,33(2) :151-153.
Traveset A, Riera N, Mas R E. Ecology of fruit-colour
polymorphism in Myrtus communis and differential effects
of birds and mammals on seed germination and seedling
growth[ J]. Journal of Ecology,2001,89(5) :749-760.
BRI, BT I AF BRI T W 20 e o AR D i
TEYEDE R LR [T]. Mol Bl ,2006,42(1) :105-109.
WAEAE, E 5k, Bk, 55, KL= 25 MR IR A 7
WML K BRI R A B s ()] SR,
2009,33(1) :186-196.
XME A BT, R TS, 45 S 35 8 R X[ v N A
FMA R R e B A L [ T]. K AR
% .2012 ,26(4) :108-112.
XME# , 58K , BRI, 4. S i 58 J5 DAY 4% @ V0 AL

[21]

[23]

[24]

[25]

[26]

[27]

[28]

[30]

[32]

R REAS R B ZE 1 A R RRAE [ T]. AR A5 24 4, 2014,
34(2) :500-508.

SRR 1O 7R GO S o NG Y O i o o
A B A R S 5T [T ] PO L AE 9 2 4, 2003,
23(4) :628-632.

BE, ZRIG. MY £ B 1Y & &5 5 2 f A B 4E
AW T i R [T]. B A A4 2 iz, 2006, 17 (12)
2457-2460.

BT R ERL SRS T E AT A
PR TN R R B M s [T ], VS A 2 R,
2012,32(2) :330-335.

A2 R A W) A B S 4R T [
AL ,2006.
TN, AR AT A AN E ot
JEHERLT]. MY A 25 2% 4 ,2010,34(5) :578-590.

ZE SCHR, BRI MO b R R R ) T 5
Wi 17 Kt S TE M [T]. Bl 2= 4k, 2010, 19 (4) -
61-70.

F A, 2RI, W MR [ & B K 42 B0 X
BRI B & R4 B A R g o [T ] M iF o
2012,32(6) :675-679.

R WETF S, EHE ], 55 W B8 28 W % A& Fh - i
K BT EAL Y S s [T ] AR A A4, 2006, 26
(10) :3393-3402.

Zegk PLEE W7 B, S5, NaCl i % A5 4 B BT
AALERE AN S B m [ T]. AR F R,
2012,27(2) :185-188.

RN, E R, L B E AV e B AR W
g &R m [ J]. V8 b R 4 2 Hiz, 2009,29 (1) -
143-147.

R, RS EEE . N (MDA) R EE K
WRbUm B ARk [T]. S db R 2 4, 2007, 22
(S2):29-32.

KR , 1 F e . 58 255 22 ik i AR AE FT XS 10 Fif RS A
YR FE R RS A K [T]. SR, 2005,
25(10) :2782-2787.

A, £ 5. RN BRI (Haloxylon ) B ¥ Wi K AT
A [T]. A AR ,2006,26 (12) 4014-4018.
XEEF , TR F . R 38 X AR U RN AE S A= v 4 if RS 5%
PEFIPY Z W&o m [T]. BAC AR B4, 2012
(21) :186,192.

M] dbat: mEHH



