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Photosynthetic Characteristics and Chlorophyll Fluorescence Parameters of

Celtis sinensis and Ulmus pumila L. Seedling under Salt Stress
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Abstract; The annual Celtis sinensis and Ulmus pumila L. seedlings as test material to measure the
growth, chlorophyll content, photosynthetic characteristics and chlorophyll fluorescence parameters of C.
sinensis and U. pumila The desired salt concentration is made up 34. 6%, of the underground natural saline
water, the soil reached 2%0,2. 5%0,3. 5%, and 5%, salinity separately. The growth (height and ground di-
ameter) , varieties of chlorophyll content, photosynthetic characteristics and chlorophyll fluorescence pa-
rameters of C. sinensis and U. pumila were measured after 45 days to study their salt tolerance. The re-

sults showed that: (1) the growth of U. pumila was always higher than that of C. sinensis in all salt
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stress test. The C. sinensis chlorophyll content increased first,and then decreased, but, chlorophyll con-
tent of U. pumila less than control group and declined in every salt treatment. (2) Under different salt
stress, initial fluorescence (F,) , maximal fluorescence (F, ) and photo-chemical efficiency of PS [I (F,/
F.) of C. sinensis and U. pumila are dropped. Compare these two species, these fluorescence parameters
(F,, F,, F,/F,) of U. pumila slightly decrease, but,the non-photochemical quenching coefficient (NPQ)
of U. pumila increased significantly than that of C. sinensis when soil salt content more than 2. 5%,. The
chlorophyll content of C. sinensis is always higher than that of U. pumila under every salt stress, but the
chlorophyll fluorescence is lower under higher salt stress condition(>>2. 5%0) ; Under the condition of non-
stress and lower salt stress, C. sinensis leaves possess better photochemical performance than that of U.
pumila leaves. In conclusion, when soil salt content was higher (>2.5%). the changes of the photosyn-
thetic and fluorescence parameters of U. pumila more stable than that of C. sinensis. Consequently, under
salt stress environment, U. pumila can better adapt to salt stress environment than C. sinensis.

Key words: Celtis sinensis ; Ulmus pumila L. ; salt stress; chlorophyll content; photosynthetic characteris-

tics; chlorophyll fluorescence
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Tabe 1 Table of five salt gradients preparation sodium
Tk B 1 J 4 5 K TR 19% JREE VN Jm R R DEJE I E 1 4
T I 4 5 T # Not oK & e i K& b
Number Required soil watering soil 19 % moisture content Need salt water Required underground  Tested soil salt
salt content/ %, moisture/ % need water/kg concentration/ % salt water/kg content/ %o
1 0 13.5 3 400 0 0 0
2 2.0 13.5 3 400 3.5 339.507 2.063
3 2.5 13.5 3 400 4.5 437.92 2.603
4 3.5 13.5 3 400 6.0 824.032 3.565
5 5.0 13.5 3 400 9.0 880. 75 5.014

T B it - 70 129. 75 kg KA R /K & A 34. 6%,

Note: Soil weight of test tank is 70 129. 75 kg. The underground salt water concentration is 34. 6%,
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Tabe 2 The relative growth rate of C. sinensis and U. pumila seedlings under different salt stress
) Fh A A KR + 34 th i Soil salt content/ %
Species Relative growth/ % 0(CK) 2.0 2.5 3.5 5.0
A R i Height 65.7944. 69a 60.0043.59a 52.25+2. 16a 42.2343.74b 39.80+3. 13c¢
U. pumila L. spp. # 42 Ground diameter 70.93+3.61a 68.62+1.96a 66.90+2. 87a 51.5842.01b 44.1043.01c
e Wi Height 51.941.94a  42,08+1.23b  35.070.56c  33.33+0.6lc 24,1041, 12d
C. sinensis #1472 Ground diameter 47.80+3. 16a 42.40+2.08b 39.8342.89b 33.3543.01c 26.6042.96d

T R R AT B BbR A TR /N5 5 B AR A [ 9k 52 3 4k B ) A9 22 57436 0. 05 I K F

Note: The different lowercase letters indicate the significant differences among different salt stresses at 0. 05 level
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Fig. 2 Effects of salt stress on chlorophyll content in
seedlings of C. sinensis and U. pumila
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Table 3 Effects of salt stress on P,, G,, C;, T, and WUE of C.

sinensis and U. pumila seedlings

i A~ EhH
1R THEA S P, G, G T, WUE
Tree Soil salt /(umol e m™2 ¢ s71)  /(pmolem 2+ s~ /(gmol + mol™1) /(mmol * m~2 +s™ 1) /(pmol « mmol 1)
species content/%, ; s ; SR ! ; ’/‘
CK 13.6041,955 b* * 0.1240.059 b* * 157.58+10.303 d* * 3.07£0.58 b~ 4.50%0.615 ab*
2.0 16.44+3.559 a 0.1840.07 a* 210.82+13.010 a* * 4.334+0.324 a 3.840.756 be
A
Ulmus 2.5 9, 7742, 745¢* * 0.1140.016 b* * 204, 6945, 166 a* * 3.1840.327 b* * 3.1241.059 ¢
pumila
3.5 11.69+2. 041 be 0.11540.012 b 191.01+11.753 b 2.2040.149 d* 5.364+1.076 a* *
5.0 9.3243.147 ¢ 0.09+0.009 b 178.22+£17.018 ¢* * 2.59£0.164 ¢ * 3.6641.359 be
CK 20.78%1.408 a 0.3140.106ab 219.18%13.303 b 5.55%0.754 a 3.7940.501 a
2.0 17.77+2.330b 0.2740.078 b 257.17410.570a 4.884+0.737 b 3.6540.0.936 a
FMA
Celtis 2.5 21.03£3.593a 0.36+0.126a 258.56+9.993 a 6.2240.554 a 3.4240.793 ab
sinensts
3.5 13.50£3.512¢ 0.15840.767 ¢ 264.13£12.247 a 5.71£0.77 a 2.4540.827 b
5.0 11.06£3. 236¢ 0.1040.078 ¢ 259.83%8.030 a 3.30£0.766 ¢ 3.5741.939a

TE [R50 A0 T b AN [ /N5 R AR 3 TR — ) S T o 3 4k R I 9 2% 5 2k
A0.01 K FFEAE BB 2R R Bl 10 KEEWE Lirfx

0,05 MEFEK5 % xSRI IR — 4R af Ak B R AR 55 A 1 2 T 0. 05

Note: The different lowercase letter reflects the differences within the same tree species under different salt stresses at 0. 05 level; * and * * indicate signifi-

cant difference between C. sinensis and U, pumila under the same salt stress at 0,05 and 0. 01 level, respectively ; Data are as the form of mean & standard error
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Fig. 3 Effects of salt stress on chlorophyll fluorescence

parameters of C. sinensis and U. pumila seedlings
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Fig. 4 Effects of salt stress on fluorescence quenching

coefficients of C. sinensis and U. pumila seedlings
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