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Effects of saline-alkali stress on growth of
Chrysanthemum morifolium ‘ Hanluhong’

DANG Peipei, LI Mingyu, ZHAO Zhe, WANG Ruoshui, CHENG Jin, XIAO Huijie "
(' Beijing Forestry University, Beijing 100083, China )

Abstract: We studied effects of saline-alkali stress on growth of Chrysanthemum morifolium ‘ Hanluhong’ and growth
adaptability by simulating the saline-alkali stress intensity of Qingtongxia area. Three pH gradients (7.0, 8.0, 9.0) were
set up in the experiment. Under each pH gradient, two neutral salts (NaCl and Na,SO,) and two alkaline salts (Na,CO,
and NaHCO,) were used to configure mixed solutions with different saline concentrations (0, 0.2%, 0.4%, 0.6%,
0.8%, 1.0%) . Plant height, root length, photosynthetic characteristics and chlorophyll fluorescence were measured after
each treatment. The results were as follows: (1) High concentration salt solution and pH value resulted in the decrease
of these growth indexes. (2) The elongation rates of plant height and root length decreased at first and then increased in

the imitating group with pH 8.0 and 0.4% salt concentration. When the stress time extended, the photosynthesis parame-
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ters, the maximum photochemical efficiency and the potential photochemical activity of photosystem II decreased, but

there was no significant differences among these fluorescence parameters. Considering the data of plant height, root

length, photosynthesis and chlorophyll fluorescence, we deem that high saline-alkali environment is not beneficial to the

growth and development of C. morifolium ‘ Hanluhong’ , but C. morifolium ‘ Hanluhong’ can normally grow under the

saline-alkali stress in Qingtongxia area. Therefore, it could be used in vegetation and ecological environment restoration

for its salt and alkaline resistance.

Key words: saline-alkali stress, Chrysanthemum morifolium, plant height, root length, photosynthetic characteristics,

chlorophyll fluorescence
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Table 1 Effects of different saline-alkali stresses

on plant height (cm)

Jigp 3B B} 6] Stress time (d)

b PR ZH
Treatment
5 10 15
A0 12.60+1.85b 12.73+0.42b 15.17+0.42a
Al 13.45+1.29a 14.60+1.08a 15.60+1.61a
A2 14.87+1.88a 15.07+2.36a 16.70+1.71a
A3 14.50+0.89a 14.97+3.26a 16.13+£0.21a
A4 15.20+2.15a 15.07+2.62a 16.63+1.20a
AS 12.03+1.56a 12.63+0.42a 13.57+0.64a
BO 13.00+1.78b 15.93+1.17a 16.00+0.35a
B1 13.60+1.78a 14.73+£1.32a 15.53+1.07a
B2 13.88+0.97a 13.90+0.26a 15.23+£0.90a
B3 15.70+1.19b 17.97+1.50ab 17.40+0.53a
B4 14.67+2.15a 15.53+3.55a 16.37+1.04a
BS 13.63+2.30a 14.73+2.72a 14.77+0.60a
Cco 14.48+0.73a 14.87+1.70a 15.57+1.18a
Cl 14.13+0.93a 15.83+2.35a 15.17+1.70a
Cc2 14.13+£1.56b 16.53+£0.51a 14.70+0.70ab
C3 13.45+1.87a 15.87+0.25a 13.93+1.88a
C4 14.10+0.70b 16.40+1.04a 14.5+1.85ab
C5 12.90+2.48a 13.70£1.13a 13.33£1.01a

TE: RPBEE AT bR v 22 | IR] — 47 R ] 7 B R 22 5+
B (P<0.05), T,

Note: The value in the table are xxs, different letters indicate sig-
nificant differences in the same line (P<0.05). The same below.
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LA HARTC IR 22 5 B miaa 15 d, i T ke
BRI SE 4, B2 20 (9 ¥ 0 & 3R R PR 2 W 3 R
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FEAR I A AFL S B B B 38 B TR Y RE 4, 2
ANFEW AR, EhikiiE 5 d, A b A AL S
JER I TS RS B b B2 AR Ak JC A g
P, A AL BRAL 18] % sh 8 K, C AL BRAL LS R
E TR, Co RSl W w T & 2LV
WA (F=23.777,P<0.01) (K 1.d) ; B4 10
d,A B ALHRAA S AL TR R LTS TG
ZHENT A2 B2 AL R EA RS, C AL
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Table 2 Effects of different saline-alkali stresses

on root length (cm)

Jr 38 B E] Stress time (d)

AL PR
Treatment
5 10 15
A0 13.60+1.37b 14.67+1.29ab 16.63+1.02a
Al 14.20+0.44b 16.03+0.21a 16.83+1.00a
A2 13.50+1.54b 14.53+0.25ab 16.03+0.86a
A3 13.07+0.91b 13.03+0.49b 14.73+0.85a
A4 14.17+£1.33a 14.13+0.40a 15.80+0.89a
AS 14.43+0.15b 14.30+0.69b 15.63+0.74a
BO 14.30+1.82b 15.63+0.76ab 16.97+0.38a
B1 14.07+0.40b 15.33+1.00ab 16.67+1.29a
B2 14.70+2.19a 14.87+0.51a 16.73+0.5a
B3 14.17+0.74a 14.93+1.15a 16.17+1.91a
B4 14.30+0.89a 14.33+1.71a 16.10+1.05a
B5 14.57+1.48a 14.60+1.22a 16.23+2.35a
Co 14.67+1.21a 14.70+0.72a 15.23+0.35a
C1 13.83+0.59a 14.27+£1.93a 14.93+0.32a
C2 13.83+1.10a 14.17+0.38a 14.60+0.26a
C3 13.57+0.35a 13.93+0.50a 14.60+0.79a
C4 13.53+0.55a 13.83+0.32a 13.97+0.80a
C5 13.37+£0.47a 13.50+0.52a 13.57+0.50a
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