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Table 1 The ratio of complex alkaloid-saline stress solution and stress factors
BRbEE VR B pH f& Nat cl- SO42~ HCOs — COs2~
Alkaline salt concentration/ (mmol « L—1) pH value /(mmol « L—1) /(mmol « L™1) /(mmol « L™1) /(mmol « L™1) /(mmol « L™1)
0(CK) 7.00 0. 00 0. 00 0. 00 0. 00 0. 00
20(TD) 8. 26 30. 00 0. 64 9. 00 0. 64 9. 00
40(T2) 8. 38 60. 00 1.28 18. 00 1. 28 18. 00
80(T3) 8. 49 120. 00 2.56 36. 00 2.56 36. 00
120(T4) 8.71 180. 00 3.84 54. 00 3. 84 54. 00
160(T5) 9.24 240. 00 5.12 72.00 5.12 72.00
200(T6) 9. 64 300. 00 6. 40 90. 00 6. 40 90. 00

L.2.2 matEibiaEsab s PRECHPRLRT KNS E
EMFT AT AT 0. 1% 1) HeCl, ¥ B IH %
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(GD=2(Gi/DD,Gi R% i R KRZFHR,Di B REGTH
F136 % (DD =GI X Ss,Ss WA EHEE.,
1.3 BdES T

RIS EHE R A SPSS 13. 0 One-way ANOVA #4754
Z 57, Duncan #8472 5 3, R A Excel 2007 il & .
2 HRESW
2.1 BEMEER G X =R A R R
2. L1 XRZFHEMERZFRQZEM HFE207H, 3=
T & 23RN & 2 538 i 25 Bk 2k 75 V0 VAR B8 1 8 o 22
B S NG PR A %, #E T1 AbFE (20 mmol/L) A,
H =R R ZE SRR 2R 3R R T IR (CKO , e Ab 3
BEF X R (CK), Mk BEEk %] T3 438 (80 mmol/L)
J& » RZFBR ZF MR ZE LT X R (P<C0. 01) , ik BE
7 T6 4bFH (200 mmol/L) B, B A FhFH & . ZIRKL,
SRR AR BE (Bt R 38 (<C20 mmol/ L) BE5 12 i
H =R 2F s R B AR R e (20 mmol/L)
X =R R 2R —E B AE R R v 1 A
AAE., NE1RUES, A= RFRMEERS
BB R TV B A (2 A SRR 6 (R® =0 929, P<<0. 015
R*=0.958,P<<0.01), MRIEE 1 EZFERGmEMEILE
TR B B2 R T AR, 4 = AR & 25 3R (L I Ak B
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S 100%) 7 75 % .50 Yo Hl 25 %6 43 BT TE A F & 2Epa
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xR2 WEEPEYE=MMTIHEZEE

Table 2 Effect of alkaloid-saline stress on
seed germination of T folium repens
Jren RER REH RE/BE  WHER
Treatrment Germination rate  Germination potential Germination Vigor
/% /% index index
CK 92.33+2.52a 70.33+1. 53ab 25.92+0. 19ab 0. 46ab
T1 93.33+2.52a 75.67+1.53a 28.67+0. 33a 0. 53a
T2 87.00+1. 00ab 66. 33+3. 21b 25.0040. 38ab 0. 45ab
T3 75.007+3. 61bc 49. 00=+1. 00c 20. 42+0. 53b 0. 34bc
T4 52.3342. 08¢ 31. 3342. 52¢ 13.1140. 43¢ 0. 20¢
T5 4. 3340. 58d 2.334+0. 58d 1. 2640. 10d 0.02d
Té Oe Oe Oe Oe

T R APEER AT E R, FFIARE FRRE SRR BE (P<0. 0D,
Note;Dates in the table were mean- SE, different lowercase letters in same column

show significant differences at 0. 01 level.

Bl (B R) - RMECR A

y=-0.522x+104.0
R*=0.929,P<0.01

=Ry
Percentage/%
1
I

y=-0.415x+78.93
200 F  R=0.958,r<0.01

WL O BE

Concentration of alkaloid-saline stress solution/(mmol-L")

1 REFRZFBRESHEEBRTREDNZEXR
Fig. 1 Linear relation between germination rate, germination

potential and concentration of mixed solution
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Fig. 2 Linear relation between germination index,

vigor index and concentration of mixed solution
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Fig. 3 Effect of alkaloid-saline stress on
shoot height of Tri folium repens
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Fig. 4 Effect of alkaloid-saline stress on

root length of Trifolium repens
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Fig. 5 Effect of alkaloid-saline stress on

root-shoot ratio of Trifolium repens
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Effect of Alkaloid-saline Stress on the Seed Germination and
Seedling Growth of Tiifolium repens

PAN Duofeng,SHEN Zhongbao, WANG Jianli, GAO Chao,LI Daoming,ZHANG Ruibo
(Institute of Forage and Grassland Sciences, Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086)

Abstract: Taking Tri folium repens new strain (‘Z005”) as material, the effect of different concentration (0,20,40,80,
120,160,200 mmol/ L)saline-alkaloid (NaCl,Na, SO, , NaHCO, ,Na, CO, )stress on the seed germination and seedling growth
of Trifolium repens new strain (Z005’) were studied. The results showed that low concentration of saline-alkaloid
stress(concentration was<<20 mmol/L) could improve seed germination ability and seedling growth of Tri folium repens,
contrastly, high concentration decreased seed germination and seedling growth. When the concentration was exceed
80 mmol/L,germination rate, germination potential, germination index, vigor index, root length and shoot height were
significantly lower compared with control (P<0.01). Seed of Trifolium repens could germinate under the condition that
the concentration of saline-alkaloid below 94. 50 mmol/L. And saline-alkaloid stress had a higher inhibition to root length
than shoot height.

Keywords: Tri folium repens ;alkaloid-saline stress;germination rate;seedling growth
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