Z R R LA 2016(1):145~148

Heilongjiang Agricultural Sciences

1

2L =M Fh 51 & S gl wi AR AR A5 $h ik aa

REK HEE.KKE .FE

F M)

R ESE .ETEW . &

(1. ZRITERKEFFH 3L, Z AT AR 15170052, Z AT R LA F 1 FLBFR T,

Z R vA R E 150086)

WE. N T W =2t (Trifolium pretense) ¥ &t 3 55 5%
F KBS A KR E R E(0,40,80,120,160,200 mmol-L ") #f 4% 3 % #% (NaCl, Na, SO, .

COy) W18 49 vf 5 HLAE

SN vt # S £ 21308 A R LR T A4 B A
NaHCO,; #= Na,

R AW e EARRE (K 40 mmole L) fria B F+ F o KA H A= 40 5 4& K 4%,
W A2 B s E (=80 mmols L) #hid Bf ] B F B 4% (P<<0.05),

LR F R RF R AFRE AT EARLK

5 aiobk 3R ROR B3 2R F ) S AR R (P<T0.01)  E oAb 3 K 09 bk 208 0% AR A9 16 AL 4102, 2 mmol- L', 4

ZoehAkoay A Kot sk 3E a8 AU,
*%:ﬁl:él—a"f J&Ji%k’ﬁ%aﬁﬂi’%%i%

FESHES . 812;S330 CEAFRIRAD A XEHS:1002-2767(2016)01-0145-04  DOI.10. 11942/j. issnl002-2767. 2016. 01. 0145

3 1 AP 2 2 i T G I Y A Bk R E R
A A TR AN A Ol 2B 77 4 o ™ B A 22 5F
RTINS0 RSO N Ao (ol W SRS LU
S o 1111 CPNIRE: 51 Fii%e: ) = s i
L IROK TR H 45 B A I A LS 38 AT

Y75 B #.2015-10-29

ESTH: B A &R 003 T8 B %R 5% B 10
H (2012ZD001)

EEEEN R E 1969, H L BT A KR AL RE
Ui, DA 5o 4 2 R R R A O T S . E-mail: yuanguo-
qing1969@163. com,

R M) FH A B3 M+ 3k B 084 i mT B s T R % A AR
BN B A SR H A, Lok )2 2R
b TF 2 ) ) T 4 4% 18 700 AT 55 . 0 308 A0 A

(NS M*ﬁ%unﬁ%ﬁ’&ﬁ\jﬁaﬂmﬂﬁi%ﬂla
FONA R E AR YRR mae 5 A

Y 0 E 5 UDAR ¢ [R] i AR AR R R b AR g T
Hprab iR R E BB . R B ST A A R
WA e e 4l e A A KT B BB 38 1 M O AR A S R
X T A B8 W 0 O 28 50T B A R A B S

PR ANA V. 22 4 A= DI Jo A A T 00 i

Aneliya Ilieva Katova

(BB BT 5 BT, 57 L 4R A 2 5800)

WE A THRBTRERGRLARES T AR SHHORBEZH S ASRTMME SRS

H LTy,

AW S FAERFAH I CEF A9 FZ A ALEREL LG ARSI, it

WNAOBRAFAHGSFAERAAR S THOR T . GAR AT RPZELREGHRY RGTERINY
F R &, F 1966-2015 Bl K EF AR T £5) LK S0 KA FRE 6 A AEF F A LB A R e

LHEAMA(E AT E R,

AL k) S ARG H TG X e s AR 5 Jﬂ%%%w%ﬁ%“ﬁ‘?’iﬁ%ﬁ B ) 3

Ak FEATAETAFAEL R ASLR \#&gmq‘%m SAEA A BFR 1) 22 R, 2007 4, MEH R &tt

) B 3 A% o AP BT R T B A4S MK R ARG
Mo BRELEEL DNAK ST EL ML, LB
E Y EiAIE

CEERBF AEELE RT . AFEF TRANN . SFAEZ LT KEFRELER
(2011) F= UPOV (2006) %} #7 3 #F 64 3 K A2 W) 3 47 T #5i£

it Partec 28 # 4 #7 AL CA-11 Fe 24 DPAC(/& B 9 ﬁfr#%fm

TAZH., EZLF L “}’,/\ﬁ'ﬁiméﬁy#iﬂzi$
i, 38 CPVO

XL EARE DAL LA MALGH N, 6l 4o

ﬁﬁ?”ﬁ?%éﬁfrﬂﬂ%‘ﬁﬁvﬂ’%iﬁifc%él—ﬁ%éi‘}i\ﬂif:‘éﬁ b BCEAR R T A A AR R 6 O ) e g K

P B AR S BT TR AR R A S FE Ao 2 2R B A T

KB : S FEFERMS ; Kfb; & EF R ES AP

145



¥

Z &

TRk ® A F 14

2L = (Trifolium pretense) 2= 5 F A fx 5
B — PR FE D5 R OB P 2SR R
SR R Tk B 58 L RhoRE BRI TR A
15 (Medicago stiva L.), i 555 =0 g =0t
FEF [ B AR Dy sk K, TR R 2 — Rl R R AR
R P R A, £ = kAN SE
WEREL, REE . S ERCEMEEES,
e AR Bl bR Ak T i R 25 . H
A O6 F 20 = nh it R vk 0 BF g E A o AR R
— (NaCD & 1 # (NaCl+ Na, SO, ) F ¥ £k il 30
(IS AR B AR A A AR IR A R B A
SIER T S S A N W 2 7 T R L o e < 7.2 K
B A KR B M £ 75 W (NaCl, Na, SO, . NaHCO; |
Na, CO; ) JHlp38 14 1 17 o iE B B0 A, DA Oy &1 = it
T 8 0 38 D 35 I i 7 B AL T A — 2B 0 o R A
FERE AR
1 ME5Jiik
1.1 ##

Hider =M (RS Z1308) i 2 7148 4kl B
R HA TS TR AL, 21308 4L =i R B FIr A
FHEE MR X R FE MR L 38 Y BB
A UENFE
1.2 Ak
1.2.1 B RAERARE MWL 3
B AP b £ NaCl, Na, SO, F1 G oo 22 £
NaHCO; fil Na, CO; # BE/R L2 1:9:9: 1/ L
BZE AR, B SR R X 4 P 3R e
JE IR W BE G IE R 0 (CK) L 40 (T1), 80 (T2),
120(T3).160(T4).200(T5) mmol+L"6 Fh kb 3
(TR G VR
1.2.2 #Feappia @5 % F  fEHEF NN M
AT 21 = Tl 1~ 4 I 0 b BRI R 2R 5 . kR 1
W K/ — 378 8 58 & (0. 1% HgCl, 32 1
10 min, ZEIH 7K pp e T R 5 HUE 40 1) i Fh 5
BT EARR9 em BYIEIGIE R LA CHLAe o 7 2 08
Y6, BFANER IR LA 100 BiFl 7). AR5 I BC B 4
AL FRWE 10 mL, B4R PR 4 REE . WRITIR 5
B 1 d A K [R) A 0 28 K (FR B L) L fiff
A5 Kb PRV W R NS, fETH R 25°C (12 h 2B
/12 h C R TR 48 h AT /b R 2. #[E BR
FiF R I HURR L5 4 KGR R 10 K48
THEZER, Hm SARK B E e & 2R 50 45 R it
A7 BEBLIEHC 10 440 I o HC 3 v AR A .
146

2 T4 bR B A

BHEFR(GR) (%) = (&7 B 5/ B R
F EE) X100

BHEHR(GP) (%) = CRZES 4 K E
B/ R F B B0 <100

KHFRE(GD = 2 Gi/Di.Gi: 45 i KK
2, Dis KEL

TE J198 80 (DI) = GI X Ss. Ss: 4 1 19 - 35
g
1.2.3 HIEL®E KA Excel 2010 # 178 S
ot S
2 #iRS5nbr
2.1 0 =mtHF R A& 3wk BB Y i A2
2.1.1 AFHARFHEGap HELAALL
SRR B 2RI R 2 S B R A ) o
R — 350, 3 HRBE 25 30 v BE A 38 n S 1 I s
MMk, Wriik BE S 40 mmols L7 B, 20 = - Fp 1
MEZEHRMEFREE T CK.,HEZR AR
F(P>0.05), YAk EAF] 80 mmol- L' 5,
KRB FFHBBALT CK(P<C0.05), 4=
) B 2R 2R SR A RO B 0 2 T R Ay
.y =—0.3952+79. 21 (R* =0. 913, P<<
0.0 Fl y=—0.501x+102. 8(R*=0. 930, P<
0.01) , # J b b Z ) ARG E FR . DAAR XS & 28 %
h150 Y6 1A LT = Bl & 2 0 1 S
FE R 102, 2 mmole L7, 4% 5 3 B 2T = 7R Ik Ik
B2 B B L 30 B (<40 mmole L) & ZF 8 . 1M
T 25 R B W38 B (>80 mmols L) % % B B RAIE
IR/ 1= S E AN
2.1.2 RFWEAEHNIFEGHE  KFRE
fE 08 [F] o B e o b 1) B2 R k28 8 W R R B
HE TR 5 U6 48 BO B 5 A W B R R TS O 2
S — A BB AR L = R T R 2R R R
AR ERAORT Nk SERNN I VESRE RS R 12
SRR L T R B 0 v A 8
SN AR A FL R LI 2,18 3) . & 2EFREUR
16 148 BUAE 40 mmol s L B 35 B ¢ KL ¥ ik 3
80 mmol-L" 5 i 3 FE AL (P<C0. 05), & A4
SrHT R R ZEIR B IS IR B S IR A O B TE] R
e i 2 R SR O CIL R 2, 81 3)
2.2 41 =Pt %h A A 3w Bk B AE A R R

1 ATLLE B il A K 3 A8 45 5 o Pk
£ I 360 1% e 1o RN AR () B R A S R ARG
Ko K5 HE AR ARG T % B, BR T1(40 mmol- L") &b B



14 B R AL 2 b A O K RS kK A 2 38 e v -2 2

ZANHE 4 A Ab HEAR B AR T X IR (P <
0.05), M5 Hb i i 1o 245 SR 2 W o Pk 6 Fbls 26 0 )
1 =R AR I AR K R T A R YR E R
F] 120 mmol-L" J5 , iX F kB 2 .

100 A B RHEH 0 RIFR
90 ‘f - (RS LRMERER)
80

70 ga N
60 .
-
50 - >
y=-395x-79.21

4 -
40 R?=0.913,P < 0.01
30 1
20 1
10 1

y=-0.501x+102.8
R?=0.930,P < 0.01

H 4%
Percentage

26 4‘0 66 8‘0 160 1I20 14‘0 160 léO ZOIO
Kb BE /(mmol + L)
Concentration of mixed solution
PR P bR 22 AR R EF AR EFH LR
B NFE/NEFEAREFRERLFP<0.05 . FH.
Dates in the chartmean average = SE, different capital letters
mean significant difference at 0. 05 level, different lowercases
mean significant difference at 0. 05 level.
BT R AR 2 3G i R T 38 11 e R
Fig.1 Response of germination rate,germination

power to the mixed solution

w
(=}

W

y=-0.156x+30.58
R?=0.935,p < 0.01

_ =N N
wn O

REFIRE
Germiualiou index
(=]

S W

20 40 60 80 100 120 140 160 180 200
REFEHR FE /(mmol - L)

Concentration of mixed solution
B2 R ZF48 B0 B8Pk 1 38 0% i
Fig. 2 Response of germination index to the mixed solution

0.6

a

.

o
[

I
'S

b 0.002x+0.541
R2=0.937,P < 0.01

EPIAE 2
Vigor index

e e
o W

(=]

20 40 60 80 100 120 140 160 180 200
REFHYR FE /(mmol - L)

Concentration of mixed solution

Pl 3 348 O v £ W 3 Y o o7

Fig. 3 Response of vigor index to the mixed solution

F 1 XL = AR 4h B A K X AR ER A AE B0 A R

Table 1 The influence of alkaloid -saline stress on seed germination of white clover

i H Items CK T1

T2 T3 T4 TS

T % /cm Shoot height 5.254+0.52 A 5.194+0.52 A
#R K /ecm Root length 3.44+0.52 A  3.214+0.52 A

R & e Root/Shoot 0.66 A 0.62 A

3.324+0.52B  1.57£0.52C 0.75%£0.52 D 0.5340.52 D
1.62+0.52 B  0.584+0.52C 0.314+0.52D 0.2540.52 D

0.48 B 0.37C 0.41 BC 0.47 B

F PR (AR 22 W — TR R RS AR 22 e i 3 (P<<0. 01)

Dates in the table mean average+ SE,different capital letters in same line showed significant difference at 0. 05 level.
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Response of Seed Germination and Seedling Growth
of Red Clovers on Alkaloid-Saline Stress

YUAN Guo-qing', SHEN Zhong-bao’, ZHANG Rui-bo’, LI Dao-ming’, PAN Duo-feng’ .
WANG Jian-1i* , GAO Chao’ , LIU Hui-lai’

(1. Crop Seed Management Station of Mingshui Country, Mingshui , Heilongjiang 151700;
2. Institute of Forage and Grassland Sciences, Heilongjiang Academy of Agricultural Sci-

ences, Harbin, Heilongjiang 150086)

Abstract: Soil salinization and alkalization was a series environmental and ecological problem in Songnen plain.
In order to evaluate the tolerance of red clover on saline-alkaloid stress,the response of seed germination and
seedling growth of new red clover strain (Z1308) on the saline-alkaloid stress was studied. The results showed
that red clover had higher seed germination and seedling growth when stressed by lower saline-alkaloid (con-
centration was <<40 mmol+L"') compared with CK,but significantly declined when the concentration was ex-
ceed 80 mmol+L", There was a clearly negative relationship between germination power, germination rate, ger-
mination index,vigor index and concentration of saline-alkaloid solution (P<C0. 01). The critical value that red
clover could germinate by saline-alkaloid stress was 102. 2 mmol<L". The result also indicated that root length
was more sensitive to saline-alkaloid stress than shoot height.

Keywords: red clovers; alkaloid -saline; seed germination; seedling growth
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