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Abstract

ture, this study is based on six species of Tillandsia as experimental material with seven zinc treatments, respectively 0, 100, 150, 200, 250,

(1. Bioengineering Technology Center of Jiangsu Agriculture and Forestry Vocational
To explore the effect of exogenous zinc on physiological characteristics of cold resistance in Tillandsia under natural low tempera-

300, 350 mg/L. The results showed that with the increase of zinc concentration, the changes of chlorophyll content ( Chl), proline content
(Pro), activity of antioxidant enzymes (SOD and POD) all increased first and then decreased, the membrane lipid peroxidation index ( MDA
and REC) was opposite ; when the concentration of zinc was 200-300 mg/L, the membrane peroxidation was reduced, the antioxidation ability
of the cells was enhanced, the osmotic pressure was stable, the photosynthetic physiological state was good, the plant grew healthily, the dam-
age caused by low temperature stress was also obviously weakened, and the cold resistance was significantly improved, such as the content of

Chl,Pro and antioxidant enzyme activity were higher, the content of MDA and REC were lower.
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Table 1 Chl content in Tillandsia under Zn**treatment BN pe/g

Aib3 Ti . . . )

Treatment .ionantha T.usneoides T.stricta T.velutina T.brachycaulos T.houston

CK 517.85 544.40 383.04 373.47 408.70 344.39

Znl 522.55 577.84 426.59 409.02 452.85 402.80

Zn2 597.74 586.90 470.15 456.31 482.00 516.08

Zn3 768.82 783.70 714.59 607.49 606.70 542.75

Zn4 765.52 795.28 646.52 671.53 667.98 567.79

Zn5 718.70 760.06 640.78 643.09 640.59 524.49

Zn6 396.97 278.38 306.18 367.14 401.47 331.40
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Table 2 Pro content in Tillandsia under Zn®* treatment HAT w8
%eliment T.ionantha T.usneoides T.stricta T.velutina T.brachycaulos T.houston
CK 4.49 6.73 8.04 6.59 6.89 7.75
Znl 4.76 6.76 8.15 6.85 7.18 7.78
Zn2 5.11 9.03 8.39 6.81 8.94 7.91
Zn3 9.25 13.76 12.96 11.82 9.89 10.19
Zn4 9.76 12.36 12.12 12.12 11.02 10.05
Zn5 9.68 11.89 13.43 11.29 10.14 10.27
7Zn6 4.59 5.65 5.60 5.45 4.78 6.57
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Table 3 Content of MDA in Tillandsia under Zn®** treatment FfV ;nmol/g
% eijﬂlmenl T.ionantha T.usneoides T.stricta T.velutina T.brachycaulos T.houston
CK 10.06 9.87 8.63 10.83 8.02 11.24
Znl 9.75 9.44 8.19 10.57 8.60 10.24
Zn2 9.41 9.30 8.05 10.21 5.81 8.11
Zn3 6.12 5.86 4.85 6.41 4.51 7.35
Zn4 5.83 5.87 4.65 6.19 4.98 7.25
Zn5 6.11 5.46 5.46 6.29 5.64 7.29
Zn6 11.32 10.55 9.62 12.36 11.92 12.46
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Table 4 REC of Tillandsia under Zn® treatment LUVAL.
% jimem T.ionantha T.usneoides T.stricta T.velutina T.brachycaulos T.houston
CK 10.73 9.65 10.56 12.38 11.28 12.06
Znl 9.78 9.83 10.22 11.33 10.16 10.83
Zn2 10.58 9.66 10.10 10.23 7.18 8.88
Zn3 6.83 6.29 6.69 7.42 6.26 7.16
Zn4 5.73 5.71 6.11 7.17 6.68 7.45
7n5 6.57 7.09 7.33 7.18 7.75 8.10
Zn6 11.90 11.20 11.08 13.69 12.47 13.03

24 AESMEFEAETSES=RELETENTN

2.4.1 SOD iEPER AL, HYIEARRIAEE T, i Z s PR
MBS HEZARGE . I TR0 E MY E RS
W2 SOD il POD HEAT I, bt S A B 1 1 e AR AT
LR IR AT ST T e Y P S RE T RN ST e
HNIAER) S AR A £k 22 SOD Jh e84k, B Zn” ¥
FERIT 5, SOD 3% M3 Wi 4 fin, Zn3 . Znd 1 Zn5 Kb PRAL S,
Zn6 REFR 2R . SR ARl ( T.usneoides | T.stricta | T.velu-
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Table 5 SOD activity of Tillandsia under Zn®* treatment .U/ g

hpi T . . .

Treatment .ionantha T.usneoides T.stricta T.velutina T.brachycaulos T.houston

CK 254.54 277.81 255.80 274.74 285.02 305.51

Znl 289.54 286.91 269.74 297.92 314.64 312.18

/n2 297.71 289.44 331.40 289.85 398.64 332.17

7Zn3 403.03 449.52 421.01 428.05 435.19 461.48

Zn4 363.22 461.50 435.54 450.19 473.64 455.94

Zn5 413.61 400.59 369.54 351.27 424.68 466.54

Zn6 247.92 269.58 232.16 232.16 236.21 263.92
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() POD JHPERS 5 T CK, — % 22 53 AW . b ml a0, A
BRI AR B 38 R AR R AR N Y POD 5 1, TR EE Ry
200~300 mg/L R B, AT A 850 BRI PR 0 A 2, HRA AR
m#E(FR6),
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Table 6 Activity of POD in Tillandsia under Zn** treatment Hifi.U/g
%:%mem T.ionantha T.usneoides T.stricta T.velutina T.brachycaulos T.houston
CK 98.63 111.91 91.97 86.58 83.90 71.91
Znl 102.59 115.90 94.18 90.18 83.93 73.04
Zn2 106.60 159.71 133.77 95.28 125.99 77.15
Zn3 147.89 173.21 143.85 127.89 150.49 111.89
Zn4 165.20 179.85 151.25 139.82 147.83 115.90
Zn5 142.61 171.87 130.15 122.21 137.98 107.91
Zn6 82.57 94.15 87.94 67.90 58.64 57.28
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