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Abstract: In order to explore the effect of exogenous MT on the growth and physiological mechanism of

Toona sinensis seedlings under salt stress, we studied the effects of different concentrations of melatonin
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(0, 50, 100, 200 and 400 pmol/L) on the growth indicators, mineral ion (Na™, K™, Ca’" and Mg"")
contents and net photosynthetic rate (P,), transpiration rate (7T,), stomatal conductance (G,) and inter-
cellular CO, concentration (C;) of T. sinensis seedlings under 150 mmol/L. NaCl. The results showed
that: (1) compared with the control (CK), the growth of T. sinensis seedlings was significantly inhibited
by salt stress and had a lower P,. 150 mmol/L NaCl significantly increased Na® contents in leaves and
roots and reduced the contents of K™, Mg®" and Ca®" with the decreased values of K" /Na®, Mg?" /Na’
and Ca’" /Na™. (2) Exogenously suitable concentration of MT increased the plant growth indexes of seed-
lings under salt stress, decreased Na™ contents, increased the levels of K™, Ca’" and Mg®" and values of
K" /Nat, Mg*" /Na' and Ca*" /Na®. At the same time, P,, T,, water use efficiency (WUE), G,, C; and
decreased stomatal limitation value (L.). (3) The chlorophyll contents increased and MDA content de-
creased significantly with MT treatment. The results showed that appropriate concentration (100 pmol/L)
of MT can reduce the concentration of Na™ by increasing the concentration of KT, Mg?" and Ca’" in the
leaves and roots of T. sinensis seedlings, regulate the ion balance in plants, enhance the absorption of nu-

trients, and improve the photosynthesis efficiency in order to improve the resistance of T. sinensis seed-

lings to salt stress.
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Table 1 Effect of MT on the growth characteristics of Toona sinensis seedlings under salt stress
fef # Fresh weight/g F 1 Dry weight/g
g 3 LIRS i B
Treatment Leafnlle:lglh Lea/fmvrvxlldlh Plan/lnilr:ghl - LS o 1 s
! / Aboveground Root Aboveground Root

CK 48.08+5. 70a 22.31%2. 54a 262.00421.98a 0.48740.01ab 0.347+0.01ab 0.20740.02a 0.06=+0. 00a
NaCl 36.6943.55¢ 14.22+1.82¢ 221,004 14, 64c  0.33740. 06cd 0.2540. 06bc 0.1440.01bc  0.0440.00b
NaCl+MT;, 36.68+4.51c 17.20+2.36b  269.33+4.59% 0.39740. 04bc 0.31£0.0labc  0.1640.02ab  0.05+0.01b
NaCl+MTg 43.57+6. 62ab 17.46+3.26b  263.50+11.57a 0.57+0.10a 0.38+0.01a 0.2040.02a 0.06=+0.01a
NaCl+MTy0 38. 4845, 69bc 14.03=£0. 84c 241,834+21.08b 0.50740.02ab 0.2840. 08bc 0.1540.02b 0.0440.00b
NaCl+MTg 28.5742.33d 11.68+1.87c 197.50416.28d 0.274+0.09d 0.23740.07 ¢ 0.1140.03c 0.04=+0.00b

B R /NE 2B 2 R A0 B A 7€ 0. 05 /K P-4 & 3 25 5% 5 NaCl f£ % 150 mmol/L NaCl, MTs0 . MTigo s MT200 Fl MT 00 43 51 X # 50,
10()\200 ﬂ 400 I,Lmol/L MT,F[E]
Note: The different normal letters within same column mean significant differences among treatments at 0. 05 level. NaCl stand for 150

mmol/L NaCl, while MTs0, MT100s MT2g and MTyoo stand for 50,100, 200 and 400 pmol/L MT, respectively; the same as below

F2 HETMIXEESHEHEFREHR Nat K [ Ca’t 1 Mgt £ BRI

Table 2 Effect of MT on Na®, K", Ca’" and Mg®" contents in leaves and roots of T. sinensis seedlings under salt stress

B T &1 Ton content/(mg/g)

W Aib 7

Organ Treatment Na+ K+ CaZt Mg?+
CK 0.5854-0. 004d 29. 679-+0. 058¢ 11.03240. 043a 1.52340.030a
NaCl 2.09740.091a 18.4044-0. 0201 10. 0854-0. 0341 1.1960. 010d
" NaCl+MTs;, 1.795+0.011b 31.21940.031b 10.57140.019d 1.24940. 034d
Leaf NaCl+MT g, 1.42740. 084c 32.83840. 022a 10. 93420. 047h 1.45540. 038b
NaCl+ MT2q, 2.0202£0. 004a 29.52440.033d 10. 8174:0. 031c¢ 1.33840. 016¢
NaCl+MT 2.09740.005a 25.26040. 046¢ 10. 36540. 058 1.24940.032d
CK 1.47340.005¢ 8.48674-0.028b 7.179-0.037a 1.85140.025a
NaCl 3. 98040, 046a 5.9260. 0121 5.38120.020d 1.35940. 026¢
i NaCl+MTs, 3.463740.004b 6.790+0.033d 5.908=+0.030c 1.25240.014d
Root NaCl4+MT g, 3.425+0.178b 8.67640.036a 6.7214+0.039b 1.4534-0. 044b
NaCl+MTaq, 3.86540.083a 7.3480.032¢ 5.860£0. 028¢ 1.2600. 029d
NaCl+MT 3.97740.007a 6.5100. 030e 5.8540.032¢ 1.08540. 021e
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