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Growth and physiological characteristics of Arnebia guttata at
different altitudes in Wushi County of Xinjiang
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(1 College of Horticulture and Forestry, Tarim University, Alar, Xinjiang 843300, China; 2 Key Laboratory of Southern
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Abstract [ Objective ] The study aims to investigate the growth and physiological characteristics of
Arnebia guttata along the altitudinal gradients, in order to understand its ecological adaptation mechanism
under different habitat conditions and provide a theoretical basis for the conservation and utilization of the
wild resources of A. guttata. [Methods] A. guttata in Wushi County in northwestern Tarim Basin was
chosen as the research subject. The leaf morphology, growth indicators, photosynthetic pigments, pro-
line, soluble osmoregulatory substances, malondialdehyde content, and the activities of antioxidant en-
zyme were measured at five different altitudinal sites (1 155, 1 227, 1 332, 1533, 2 137 m). [Results] The plant
height. aboveground biomass, total biomass, leaf area, specific leaf area, and the content of chlorophyll a and
chlorophyll b of A. guttata were the highest at the lowest altitude (1 155 m) and decreased with increas-
ing altitude, reaching the lowest at 2 137 m. Among them, plant height, aboveground biomass, and leaf
area were decreased by 22.89%, 31.77%, and 26.58% . respectively. The minimum value of specific leaf
mass, root/shoot ratio, and carotenoid content, carotenoid/chlorophyll ratio, malondialdehyde, proline,

soluble sugar, and ascorbate peroxidase and peroxidase enzyme activity of A. guttata were at 1 155 m,
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and increased with increasing altitude, reaching the maximum at 2 137 m. [ Conclusion ] The environmental

condition of lower altitude is conducive to the growth and biomass accumulation of A. guttata in Wushi

County. As altitude rises, the physiological stress on A. guttata becomes intensified, which adapts to the

harsh environment to increase the soluble osmotic substances and the activity of antioxidant enzymes.
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Table 1 Morphological indicators of leaves of A. guttata at different altitudes
% o T A - i AR -
Alt;ﬁt%zic/m Leal}fl{e:?lgth Le;;—vjﬁdth il[[ ?;i/a\? uilﬁ/?‘kflﬁ Spe(lzzikf?cl E’lf/l\area Speci[il(::bllla?weig,ht
(LL)/cm (LW)/cm (LA)/em?® (SLA)/(em?/g) (SLM)/(mg/cm?)
1155 4.5040. 31a 0.474+0.03a 2.23+0.18a 9.65+0.13a 30.4440.57a 32.8740.62b
1227 4.50=£0. 10a 0.40=0. 00ab 1.6940.07b 11.25+0. 25a 26.6142.09ab 37.68+3.59%9ab
1332 3.63+0.41ab 0.37-+0.03bc 1.3540. 25bc 9.92+0. 65a 25.6740. 46ab 38.08+3. 21ab
1533 3.57+0.18b 0.3370.03bc 1.2040. 18bc 10. 81+0. 56a 24.1940. 95b 38.9940. 72ab
2137 3.43+0.23b 0.30=£0. 00c 1.0340.07c 11.44+0.78a 22.3542.39b 45,8445, 14a

RPN RNG TR R R R R AE 0. 05 /K P25 B3 (P<<0.05), T,

Note: The different lowercase letters within same column indicate significant difference among altitudes at 0. 05 level (P <C0. 05). The

same as below.

K2 TRBREBEEREEERKEN

Table 2 Growth characteristics of A. guttata at different altitudes

gk B ik o1 4 KU i R .
. Plant height Root legth Shoot biomass Root biomass Total biomass e
Altitude/m > R/S
(PH)/cm (RL)/cm (SB) /g (RB) /g (TB) /g /
1155 21.2340. 23a 23.00%2.52a 1.28+0.03a 1.8140. 12a 3.09+0. 15a 1.41+0.07b
1227 20.2042. 45ab 21.67=+1. 20a 1.14+0. 06ab 1.9840. 16a 3.12+£0. 21a 1.73%0. 08ab
1332 20.1741. 39ab 24.73+1.75a 0.99-+0. 08bc 1.9540. 08a 2.94+0. 13ab 1.9940. 15a
1533 19.93-+0. 28ab 25.2740. 82a 1.0140. 03bc 1.8540. 11a 2.86+0.09ab 1.8440. 15ab
2137 16.37=+0. 38b 23.3340.98a 0.8740. 04c 1.64+0.08a 2.51£0.07b 1.89+0.17a
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HYPOCEREIVIRGL . 3R 3 R, AR i ot
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2 137 m Ab) A Eb B s (H G4 1 155 m 4b) 43 1)
ERALT 42.95% .47. 06 % .43. 50 % (P <C0. 05) ;
A MRS IS N R/ e K BE A R A T

Q3R 1155 m AL 73l 3 THE T 52. 38%0.163. 64 %05
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NS AL IF R 2 (B 7E 2137 m Ab 2% 5 T H b Vi
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Table 3 Photosynthetic pigment contents of A. gurtata at different altitudes
5273 4R a &R b KE R JsN U K E R/ MR M4t E a/b
Altitude/m Chl a/(mg/g) Chl b/(mg/g) Car/(mg/g) Chl t/(mg/g) Car/Chl t Chl a/b
1155 1.4940. 10a 0.51740.03a 0.2140.03b 2.00£0.07a 0.11£0.01b 2.93+0. 35b
1227 1.1640.02b 0.4140.02b 0.22+0.02b 1.57=+0.04b 0.14+0.02b 2.124+0.17b
1332 1.104+0.09b 0.35740.01bc 0.244+0.01ab 1.4540.09b 0.174+0.02b 3.21+0.33b
1533 0.87£0.06¢c 0.2840.00c 0.30=£0.06ab 1.1540. 06¢ 0.26£0. 04a 3.06£0.17b
2137 0.85+0.02¢c 0.2740.03c 0.327+0.00a 1.1340. 03¢ 0.29+0.01a 4.36740.49a
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Fig.1 MDA content in A. guitata at different altitudes
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Fig. 3 Antioxidant enzyme activities in leaves of A. guttata at different altitudes
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Fig. 4

Correlation analysis of growth and physiological indexes of A. guttata
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