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Abstract: The physiological response characteristics and salt tolerance diversity of four kinds of Fraxinus
were studied under salt stress to provide scientific basis for the selection of landscaping tree species in sa-
line-alkali land. A 28-day hydroponic experiment was conducted with one-and-a-half-year-old seedlings of
Fraxinus velutina , F. pennsylvanica, F. americana and F. chinensis as materials. Their morphology,
growth, membrane permeability, antioxidant enzyme activity, chlorophyll content and photosynthetic pa-
rameters under NaCl treatments of four concentrations (0, 40, 80, 120 mmol/L) were measured and com-
prehensively analyzed and evaluated by correlation analysis, principal component analysis and membership

function method. The result showed that: (1) under salt stress, the morphological characteristics, relative
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plant height and growth of four species were inhibited. Membrane permeability and malondialdehyde
(MDA) content increased with the raising of salt concentration, while chlorophyll content decreased. (2)
With the rising salt concentrations, the activity of POD in leaves of Fraxinus plants first increased and
then decreased, with its peak appeared at 40 or 80 mmol » L', though SOD enzyme activity showed dif-
ferent fluctuations. (3) Average net photosynthetic rate (P,) of leaves of four species decreased with the
rising NaCl concentration, in which the rate of F. welutina decreased gently. Intercellular CO, concentra-
tion (C,), stomatal conductance (G,) and transpiration rate (T,) were changed with no obvious regularity.
(4) The comprehensive evaluation of salt tolerance of these four species reached the following conclusions:
F. velutina > F. americana > F. pennsylvanica > F. chinensis which shares the same tendency of the
morphologic symptoms of salt damage. Therefore, F. welutina and F. americana can be the main experi-

mental materials for stress resistance breeding and be the important species for afforestation in saline-alkali

land in coastal areas of China.
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Table 1 Morphological characteristics of four species of Fraxinus under NaCl stress
NaCl ¥ i AP IR A4 HE Morphological characteristic of tree species
NaCl
/C(’nccmmtiﬁ’,n 9% E i (R) % F 2R (HD 3 [ R (B LNEISE )
/(mmol « L™") F. wvelutina F. pennsylvanica F. americana F. chinensis
R B A K R A R B A K R B A O
0(CK) Normal color of leaves and Normal color of leaves and Normal color of leaves and Normal color of leaves and
growth of plant growth of plant growth of plant growth of plant
55 HEAH B G I . 25 5t BEAH LG B 25 B 5% BEAH LG B 25 556 BEAH LL TG B 25 5
40 No obvious difference com- No obvious difference com- No obvious difference com- No obvious difference compared
pared with the control group pared with the control group pared with the control group with the control group
T L A 0 R B L TR B0 %
80 ;{ EF?I );C’L#': b Il Partial leaves became yellow ;/‘ EF?[ '[%%:hlr ‘thered More yellow leaves at the bottom
ew leal apex became yeliow at middle and upper of plant ew leal margin witherec compared with the control group
o b AR 4y o R EUNUR TR 2 A et R KA T A P R
120 Partial leaves became yellow More leaves obvious became  Partial leaves became yellow  Most leaves withered and leaves

at middle and upper of plant

yellow

at middle and upper of plant

obvious fallen off




74

FHETN 9 55 < 4 b I A TS A R R R AE S 45 S VA

1273

H5TY% ~T78% Fl 38% ~ 64 %, £E Eh ¥k B Ky 80 Al
120 mmol « L~ "B i AR F X, R BIER B 38 X 4
Pl S AR B AR A AR TS (R AR B A A A
ol vy it & i 1 % D0 AH G
2.2 #HBppEXAEHAFREERREBANEEMNTZ
a2

4 A IR Rl R AR X L 2R Bl E NaCl i i
W RE 1S R LT (B 4 R s 2 A
EZEF(E 2, 1), TELRERFMT 4 A Rt
LA AR B R AR B R E 2R, fE 40
mmol « L™ EE 38 T . o B s 5 38 208 1R
P 55 3% [ R ) AR AR X R 2 R R
BEAWHERESTHEMWE. 7€ 120 mmol » L™

oo @ 40 mmol « L™
| & 80 mmol « L™ ® 120 mmol « L™
- b d
c b-+b c
= 10f lb T =be L.
i & a L B
U 5 0.8} o
HE 0
25 06f Z
EL o4l 2 2
KE &
()
& 02}
0 1 1 L

Z R B H
B4 F Tree species
R.OBEAN H. EELM: B ZE M Z P EE 8
R i AS 7] 5 B R 7E 0. 05 K F A B %S TR
B 1 A [E]ER v BE N 1 0 A AR R A B AR AL
R. F. wvelutina; H. F. pennsylvanica; B. F. americana;

Z. F. chinensis; The same species sharing a different letter
are significantly different according to Duncan’s multiple range
tests at the 0. 05 probability level; The same as below

Fig.1 Relative height growth of four species

of Fraxinus under different NaCl concentrations
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Fig. 2 Relative conductivity and MDA content in leaves of Fraxinus under different NaCl concentrations
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Fig. 4 Chlorophyll content in leaves of

Fraxinus under different NaCl concentrations
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Fig. 5 Photosynthetic parameters in leaves of Fraxinus under different NaCl concentrations
x2 HBpEEBRS SN
Table 2 Principal components of salt stress
N, AH XA KR o RN N - - e
ey MHERES o om EERD SR WSE MOLA WMCO.  EB AL o.  SORE
cf;:;f)f;ln height Conductivity MDA ﬁiz)ﬁg g"()ﬁ% Tﬁ JEP ﬂif‘i EET%_ 5‘;(‘!}? Ei;cnvaluc (ur:i}/d}/:vc
growth
1 0.936 —0.963 —0.971 0.008 0.414 0.853 0. 894 0. 666 0. 685 0. 920 6.205 62.048
2 —0.016 0.030 0. 106 0.893 0. 820 0. 056 —0.258 0.475 —0.302 —0.139 1. 888 80. 930
3 —0.076 0.090  —0.010 —0.107  0.109 0.457 —0.262 —0.192 0.130  —0.322 0.735 88.277
R3I 4 EEMNHBREESTE
Table 3 Comprehensive assessment of salt resistance of four species in Fraxinus
pre MERE e mom BEMM SR wEE S WEICO. B Ly T 4%
sgercelZs height Conductivity MDA ﬁ%f)cg& it%()mrg) ‘Z"}?li ’LP% ME}:_ J‘TZK %('IE Average Of ‘salt
growth resistance
Z 0 0.92 0.92 0.08 0 0 0. 39 0 0.41 0.16 0.288 4
R 1 0 0 0.70 0. 96 0.75 1 0.98 0.67 1 0.706 1
B 0.73 0.47 0. 44 0.74 0. 87 1 0. 31 0.49 0.67 0.15 0. 587 2
H 0.56 0. 88 0.79 0.14 0.24 0. 38 0 0.46 0.46 0.02 0.393 3
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