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Abstract Three-year-old branches of six new variety of Fraxinus were used as materials and were
controlled in the artificial cryogenic environment. The activity of relative electrical conductivity, superoxide
dismutase (SOD), peroxidase (POD), and the content of soluble sugar, soluble protein, proline and
malondialdehyde (MDA) were measured, and these physiological indices of branches were used as measurement
indices of cold resistance. Principal component analysis, membership function and cluster analysis were applied
to evaluating the cold resistance of new species of Fraxinus. Results showed that under different cold stresses, the

relative electrical conductivity showed a trend of rising, and the LT, of six variety of Fraxinus were calculated
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by Logistics; The physiological indices showed different trends, the activity of SOD, soluble protein, proline and

MDA showed a low-high-low single-peak curve, but the activity of POD and content of soluble sugar showed a

trend of rising as a whole. According to the cold hardiness (D), the comprehensive sequence of cold resistance of

six new variety of Fraxinus was: Lula Erhao = Lula Yihao > Lula Wuhao > Lula Sihao > Lula Sanhao > Lula

Liuhao.
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Tab.1 The semilethal temperatures (LTs,) of different new variety of Fraxinus

UL % ;
12 [l : )
fi A Electrolyte leakage/% L ..Eji*l . AR LTs,
. ogistic equation . 5 -
Variety Y=K/(1+ae™) Fitness(R") /C
0C -10 C -20 C -25C -30 C -35C
%% 1 "_7l -0.037x
Lula Yihao 2128+ 1.84 29.69+2.37 38.61+2.01 40.59+147 47.50+3.32 49.64+2.97 Y=1/(1+3.549¢"") 0.988** -34.00
%*ﬁi 2 % -0.0280x:
2591+2.03 32.08+2.06 3480+2.77 36.79+284 44.74+2.70 49.53+3.45 Y=1/(1+2.957¢"") 0.928** -39.36
Lula Erhao
B3 002
29.04+1.56 34.09+2.75 39.00+1.09 41.71+290 4574+291 49.76+3.98 Y=1/(1+2.489¢"""") 0.991** -37.02
Lula Sanhao
%ﬂ!ﬁ: 4 %‘ 0.036;
Lula Sihao 26.07£2.18 26.68+1.08 38.96+1.33 43.56+3.03 49.44+3.17 51.83+4.02 Y=1/(1+3.223¢""") 0.958** -32.58
a5 0.025
2716 £2.30 2943 +252 39.14+0.97 4247+327 4730+246 50.39+2.82 Y=1/(1+2.489¢""") 0.979%** -34.64
Lula Wuhao
%% 6 "_7l -0.035x
Lula Liuhao 2523+1.17 32.03+246 34.14+2.05 46.44+2.81 50.17+3.72 51.19+3.14 Y=1/(1+3.067¢"") 0.927** -32.49

TE R BAE I + BRiEDE; * 1 D RIFTR LG K B AR 2K

Note: The data were mean + SE; * and** indicate the significant difference of R* at 0.05 and 0.01 level.
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Tab.2 Effect of low temperature stress on physiological and biochemical indexes on new variety of Fraxinus
Ll i SOD POD A TSR E L MDA
Variety Treat- S (U-g) / (. % O]??70 Soluble sug-  Soluble prgtem Prohn?l f(umol - g 1)
ment/°C min g ) ar/% /(mg-g) (ng-g)
0 (CK,) 251.06 £ 12.17 16.42 +1.03 9.05+0.87 5.30 £ 0.49 18.94 +2.27 1.31+£0.17
-10 495.72 + 18.04 17.58 + 1.94 10.41 +1.02 8.09 +0.97 24.35+2.39 1.47 £0.29
fo e 2 =20 898.10 £ 25.55 31.08 +3.02 12.58 +1.21 23.55+1.72 30.27 +2.08 1.96 £ 0.18
LulaYihao — _ps 1271.01 4239 3475287 1496098  13.79+1.13  3543+340 2.13+0.74
=30 1527.86 +37.09 40.25 +4.04 20.16 +2.04 6.37 £0.94 46.31 +3.92 2.43 £0.41
-35 908.71 £ 30.13 44.58 +4.88 22,16 +2.12 4.63+0.77 38.79 +3.11 1.90 £ 0.20
0 (CK,) 425.50 £20.01 16.58 +1.49 10.79 + 099 942 +1.14 7.18 £0.87 2.10+£0.49
-10 572.60 £ 19.56 17.42 +2.02 13.36 + 1.44 9.85+0.91 28.49 +2.02 2.47 £0.35
£t =20 1098.28 + 37.09 23.08 £ 1.75 14.06 +2.03 13.00 + 1.83 3534 +2.11 3.08+0.74
Lula Erhao -25 1298.78 + 40.22 29.75+2.10 16.13 +1.96 14.89 +1.47 42.11 +£3.24 3.43 £0.46
=30 1494.07 + 48.54 5242 +5.17 17.25 +2.07 10.00 + 1.06 49.73 £3.03 3.44 +0.31
-35 540.57 £ 20.07 56.42 +5.04 23.49+2.93 6.15+0.77 34.57+2.77 1.99 £ 0.29
0 (CK;) 138.84 £ 9.44 9.08 £0.83 5.80 £0.47 9.42 +1.02 8.90 + 1.06 0.63 +£0.03
-10 276.10 +8.71 18.68 + 1.59 8.74 £ 1.05 8.85+1.09 21.54+2.26 0.85+0.06
£tk 3 2 =20 819.85 £22.83 2592 +2.04 10.97 +0.92 10.00 + 1.33 25.65+2.19 0.86 £0.03
Lula Sanhao =25 1057.31 +43.92 29.75 +1.88 12.00 + 1.38 10.28 + 0.96 31.33+3.03 0.97 £ 0.09
-30 1452.94 + 45.09 30.42 +2.39 14.59 +1.77 10.26 + 1.44 34.07 +3.00 1.84 £0.33
-35 801.97 £ 28.77 35.75+3.44 1630 +2.11 6.37+0.73 30.36 +2.89 1.80 £ 0.21
0 (CK,) 202.83 £11.03 8.52+0.77 7.21 £0.83 7.44 £0.91 16.86 + 1.44 0.67 = 0.06
-10 400.16 = 15.14 9.25+1.01 10.73 +1.30 8.92 +0.87 19.50+1.72 1.04 £ 0.08
fo e 4 =20 812.92 +27.39 19.75 + 1.74 11.72 £ 2.01 1093 +1.14 34.17 +3.05 1.30 £ 0.10
Lula Sihao 5 951.87+38.07  22.08+220  1328+184  1508+130 39.25:297 154021
=30 1305.57 +42.28 42.92 +4.03 13.49+1.41 8.06 +0.88 46.55 +3.45 1.91£0.19
-35 938.74 £ 36.73 43.15+£3.85 18.11 £ 1.75 6.63 +£0.90 31.27 +2.08 1.19+0.17
0 (CKs) 227.95+£10.30 1542 + 1.57 8.62 + 1.04 5.08 £0.90 17.06 + 1.55 1.06 = 0.09
-10 473.93 +12.63 2341 +£2.08 10.36 + 097 8.95+0.71 18.94 +2.02 1.09 £ 0.11
£t 5 =20 876.10 £ 21.07 42.75+4.11 13.55+1.71 12.45+1.22 35.01 +3.11 1.19+£0.20
Lula Wuhao =25 1199.90 + 33.05 52.42 +3.92 1423 +2.14 19.16 + 1.49 38.83 +3.80 1.43+£0.24
=30 1288.75 +30.59 68.58 +5.44 14.93 +1.08 6.63 +0.89 4493 +291 1.67 £0.37
-35 1090.36 + 37.20 69.08 +6.29 15.26 = 1.40 4.99+0.70 38.81+£2.49 1.76 £ 0.29
0 (CKg) 220.48 £ 10.02 13.58 +1.72 8.29 +0.88 5.08 £ 0.47 10.18 + 1.07 0.70 £ 0.05
-10 332.50 + 14.39 17.92 +1.32 9.01 £0.93 525+0.93 13.16 £ 1.18 0.77 £ 0.08
itk ¢ 2 =20 480.27 = 18.07 19.75 +2.08 9.88 +£1.17 9.19 £ 1.07 22.88+1.76 1.08 £0.13
Lula Liuhao =25 1013.65 +31.10 24.25 +2.67 11.04 £ 1.37 9.71 £ 0.86 30.48 +2.13 1.11 +0.12
-30 1453.56 +40.27 40.92 +4.73 1441 +1.22 14.77 £ 1.21 37.07 +3.20 1.33+£0.15
-35 498.82 + 14.55 4390 +6.11 14.52 +1.50 5.96 £0.73 29.24 +2.87 1.19+£0.17

W 1P B NIE + fRvEIR. Note:The data were mean + SE.
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TR KA A 55, o 69.08 min - g, fR/h
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FPXHIRIR I HEPTRE S22 57
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XTI 6 AN BT R 4% ARG LR (X ),
SOD i P (X)), POD I% ¥ (X;), I ¥ ¥ b
(X)), AIEHEER (X)), MR (X,) il MDA
(X;) Frat 7 T I s bR b AT 2o ir (%
3), i3 TLEA T8 bR I STHR R 43 51 R 62.537%.
17.644%. 9.803%, RFATTHLFE K 89.984 %, HHip
b, M FE R BRI TTERR >85% B, B AT R
REMBRERMEME. R ATLUEH, X5E
— BRI K A AT L F: % . SOD., POD,
FIVPERE . R MDA, TEIEM B sess k5

AEEHAL, B ERS T, HABERKEME
BT EE A 1650 = F i F BRI
far 48R MDA, XU 3 MRS TEPRHEA TR
5 17 WPTIE A PR bR AERAE R, R AT
X 3 ARG bRRT R R USRS
53T
2.4 HEFAMREUEEITN
241 B JIKMAAREGH T WREAKX
(2), RHREERELR G 2 WEbrok SR8 B
i (% 4. [RIEF, WRIE 3 A3 sk A K/
(62.537%. 17.644%. 9.803% ), #| ]l & & (3)
KAG 3R B IR AL E 43 510 0.695, 0.196 F
0.109 ( % 5).
242 &M REAI (4) THE P S
MEEGPIIERE T DA, MRS HATLIE W, &1
2 5 (0.934), @ik 6 SHRAE (0.013), X&E
A 2 S L G PUdEE s, B0 6 S AT
5. MRAEPLERRT (DE) K/ 6 4 H BT
AP FEM I ATER B HET . B2 5, B 1
SLBES S, B4 S . B3 S 6 S,
F ORI XT 6 A s At FERE )] (D
i) HATRIHT (K 1), 6 A F BT R

% 3 BRI MR EARN TR HHIEE
Tab.3 Principal component eigenvalues of new variety of Fraxinus

HFFMIE M Characteristic vector

Fgr - — —
Component FHIEAR DTk SRTTHRE
Eigenvalue Variance /% Cumulative rate /%
1 4378 62.537 62.537
2 1.235 17.644 80.181
3 0.686 9.803 89.984

& 4 AR MRS ERNRE LR EE

Tab.4 Characteristic vector of cold resistance physiological indexes on new variety of Fraxinus

HiH S — RS> 4] 5 Ry 4] =T )
Item Prinl Loading Prin2 Loading Prin3 Loading
X 0.409 0.855 -0.286 -0.318 0.342 0.283
X, 0.426 0.892 0.219 0.244 0.141 0.117
X; 0.402 0.842 -0.281 -0.312 0.213 0.177
X, 0.416 0.870 -0.209 -0.233 -0.258 -0.213
X 0.107 0.224 0.797 0.886 0.400 0.331
X 0.451 0.944 0.077 0.085 0.051 0.042
X; 0.319 0.667 0.325 0.362 -0.767 -0.636
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Tab. 5 The value of each variety index weight, u(x;),value D, and comprehensive valuation

=}
i Y
Variety ulx) u ) u(x) b Sequence
£l ] 2
=48 17
Lula Yihao 0.776 0.946 0.309 0.759 2
faplt 5
=AH £ T
Lula Erhao 1.000 1.000 0.397 0.934 1
fa it 3 I
=AH D T
‘Lula Sanhao 0.010 0.383 0.031 0.085 5
fa it 4 I
EE IS
Lula Sihao 0.183 0.428 0.000 0211 4
ik 5 5
[SEE] 7
‘Lula Wuhao 0.223 0.809 1.000 0.422 3
fo i ¢
=48 077
‘Lula Liuhao 0.000 0.000 0.116 0.013 6
N
Index weight 0.695 0.196 0.109
Higss
Lula Wuhao
Hig4 S
Lula Sihao
k6 S
Lula Liuhao
HIE3E
Lula Sanhao
B 5
Lula Erhao
HiE1E
Lula Yihao
0 025 050 075 oo 135 150 175 200 225 250

B 1 A& mi D ERELSTE
Fig. 1 Clustering chart on value D of new Fraxinus varieties
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