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Abstract; In this study, 50 tropical water lily materials were subjected to artificial low temperature
treatments at 4 °C, 0 C, -6 C, and —12 °C, relative conductivity and semi-lethal temperature (LT\,)
of the leaves were determined, contents of soluble sugar, malondialdehyde (MDA ) , and free proline and
superoxide dismutase ( SOD) activity were compared, and the cold tolerance of 50 tropical water lily
materials was graded by using correlation analysis and k-means cluster analysis, etc. The results show that
LTy, values can be used to preliminarily judge the cold tolerance of different tropical water lily materials,

Y Fs HEA: 2022-05-05

EeHR: FFHRBIFIEA IS4 H (U1803104; U2003113) ; MEHA HARBHARE T EWAA W H (321RC670) ; H e @A JA BT
Al 55 B L 3% 4700 H (KYZZ2022004)

YEE TN BIAZ(2000—) , Lo, BIRTTIGIREEN  ARE, 325 A [l AoA 1 1o FH O T 9 F 5

DWAZVEH E-mail xyc@ njau.edu.cn

SIAMEC: BUPR, B 7, B, 5. 50 Oy B IE AR BT SE MR [ J] . AP BTIR S BREAE 4, 2023, 32(1) : 39-49.



40

N7/ I AR SRS A

( Nymphaea Linn.) " R4 0 732 43 A F 305 11X (1

in which, the LT, values of most tropical water lily materials are within the range of =5 C -0 °C, the
LT, value of ‘Southern Charm’ is the lowest ( —=5.85 °C), while that of ‘Poonsub’ is the highest
(3.69 C). With the decrease of temperature, the variation tendency of contents of soluble sugar, MDA ,
and free proline and SOD activity can be divided into three categories: the differences in above-mentioned
4 indexes among each low temperature treatment of the first category are all not significant, and the
overall variation degree is not great; the variation tendency of above-mentioned 4 indexes among each low
temperature treatment of the second and third categories are different and there are significant differences,
and the overall variation degree is relatively great. The correlation analysis result shows that LT, values of
tropical water lily materials show extremely significant positive correlations with contents of soluble sugar,
MDA, and free proline, but show extremely significant negative correlation with SOD activity. LT, value,
MDA content, soluble sugar content, and SOD activity are further selected as indexes to establish a cold
tolerance evaluation system for tropical water lilies. The k-means cluster analysis result shows that 50
tropical water lily materials can be divided into four categories, namely non-cold tolerant type, weak cold
tolerant type, medium cold tolerant type, and strong cold tolerant type. Taken together, tropical water
lilies will cope with low temperature stress via multiple physiological and biochemical reactions, in
general , stronger cold tolerant materials have lower contents of soluble sugar and MDA and higher SOD
activity ; Nymphaea lotus (Linn.) Willdenow exhibits strong cold tolerance, and can be considered as an
excellent parent for cold tolerance breeding.

Key words; tropical water lily; cold tolerance; semi-lethal temperature ( LTy, ) ; physiological and
biochemical index; correlation analysis; cluster analysis
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Table 1 Comparison on leaf relative conductivity and semi-lethal temperature (LT, ) of 50 tropical water lily materials under different low

temperature treatments ( X+SE)

N RUIGIEAL BT (i AR e/ %)

ZEen Leaf relative conductivity under different low temperature treatments® ClEp g *Ul\?i%ttfn LT-/C
Material Regression equation §) 0
4C 0% -6C -12C degree

1 12.78+0.66¢ 16.63+0.62¢ 52.65+0.45b 83.08+2.25a y=100/(1+3.54¢70230v) 0.975 ** -5.50

2 16.58+1.56¢ 24.54+0.97b 98.31+0.88a 98.83+0.60a y=100/( 1+1.08e™04%) 0.975 -0.19

3 10.09+0.66¢ 25.29+0.32b 82.94+0.65a 89.02+0.66a y=100/( 1+2.45¢7 0285 0.935 s -3.15

4 8.93+0.20c 11.81£1.53b 87.41£0.67a 96.11+1.36a y=100/(1+1.47e™ 1143 0.934 -0.34

5 9.42+1.91c 15.60+2.94hc 57.13£2.05b 85.10+1.66a y=100/( 1+4.03¢70-2617) 0.987 = -5.34

6 17.11+0.46¢ 32.10+£0.34b 82.10+0.07ab 92.46+0.62a y=100/( 1+1.68e™ 2" 0.975 -1.92

7 11.87+1.03¢ 16.86+1.32bc 21.37£1.25b 94.31+0.39a y=100/(1+4.51e70-280r) 0.769 -5.39

8 16.37+1.84d 18.16+0.80cd 87.75+1.45b 93.84+0.98a y=100/(142.01e70310%) 0.905 s -2.25

9 7.83+1.87¢ 10.02+0.94bc 88.26+3.39a 88.72+4.67a y=100/(1+3.69¢™0-332) 0.845 = -3.94

10 10.00+0.34c 12.73+1.60¢ 46.76+0.86b 89.65+2.62a y=100/(1+4.51e702817) 0.955 s -5.36
11 45.71+0.87¢ 66.03+1.85b 75.54+1.89ab 92.82+0.92a y=100/( 1+0.62¢7%190) 0.960 s 3.02
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£4E3R1 Table 1 ( Continued)

. A AR AL 3 g AR H S 3/ 9% 3 B
BB Leaf relative conductivity under different low temperature treatments> [EIUEUJ L ] Fittlﬁng LTs,/C
Material ") Regression equation 3
4C 0 -6 C -12%C degree

12 29.28+2.52¢ 52.89+0.83b 69.80+3.38a 73.16+2.22a y=100/(1+1.14e %115 0.872 s -1.15
13 31.54+1.00¢ 48.57+0.88b 85.63+1.53a 91.77+0.68a y=100/( 1+0.96¢ 211+ 0.963 # * 0.49
14 10.89+1.49¢ 16.15+1.76bc 75.17+0.32b 94.15+1.20a y=100/( 1+3.02e70326v) 0.972 s -3.40
15 19.37£1.23¢ 35.81+1.17b 50.13+7.44ab 79.46+0.29a y=100/( 1+2.10e70165) 0.976 s -4.48
16 10.41+0.23b 13.17+1.27b 77.35+1.26a 78.63+1.06a y=100/(1+3.51e7"5) 0.855 s -5.00
17 9.79+4.10¢ 20.01+2.39h 69.61+0.65a 73.89+2.46a y=100/( 1+3.34¢70217) 0.909 s * -5.47
18 48.68+0.87¢ 51.12+0.47hc 60.74=1.28b 93.45+2.51a y=100/( 1+0.82e %163 0.798 s s 1.24
19 16.11+2.57cd 20.21+0.57¢ 52.87+3.05b 96.96+1.88a y=100/(1+2.96e%31%) 0.905 s -3.10
20 20.76+1.29¢d 36.48+0.94¢ 77.54+0.86b 93.05+2.25a y=100/( 1+1.49¢7053) 0.995 s * -1.58
21 9.62+0.42¢ 11.51+0.60b 85.63x1.12a 89.86+0.77a y=100/(1+3.31¢7031) 0.877 s -3.74
22 29.80+1.82¢ 45.38+0.88b 56.74=1.10ab 78.94x1.24a y=100/(1+1.37¢712) 0.976 s -2.42
23 14.50+0.75¢ 18.36+1.16¢ 21.64+1.08b 91.02=1.11a y=100/(1+4.03e™038) 0.748 5 -5.85
24 32.35+1.00¢ 46.93+0.85h 90.99+0.54a 95.78+1.94a y=100/( 1+0.79¢0-260) 0.956 # * 0.89
25 12.03+0.55¢ 23.39+1.66bc 85.95+2.06a 90.71+1.91a y=100/(1+2.217022) 0.922 s -2.72
26 14.202.19¢ 36.02+1.06b 81.86+1.73a 84.94+0.65a y=100/(1+1.81e705%) 0.909 s -2.57
27 27.17+1.02¢ 35.14+1.67b 91.19+1.09a 96.00=0.65a y=100/(1+1.03¢7-288+) 0.935 s -0.11
28 12.83+1.28¢ 19.92+1.78bc 82.30+4.57b 91.78+1.51a y=100/( 1+2.40e702967) 0.944 s % -2.96
29 16.09+0.71¢ 22.93+1.80bc 69.20+1.00b 87.53+0.47a y=100/(1+2.38670240) 0.978 s -3.61
30 14.44+1.73¢ 18.05+1.40b 83.43+4.49a 88.73+1.04a y=100/( 1+2.37e70274) 0.896 s -3.15
31 45.54%1.23¢ 55.97+3.21b 71.35+1.65ab 98.06+0.55a y=100/( 1+0.69¢ 24+ ) 0.861 s 1.48
32 7.93+0.84¢ 14.25+2.38b 86.84+1.10a 89.54+1.06a y=100/( 1+3.28¢70324) 0.888 s * -3.66
33 26.39+0.94¢ 88.30+1.01b 92.63x1.41a 96.34=1.09a y=100/(1+0.42¢702367) 0.768 s 3.69
34 20.17+1.99¢ 27.06+1.17ch 34.25+1.98b 77.74+1.25a y=100/(1+2.45¢7%155) 0.865 s -5.77
35 58.76+2.83¢ 66.55+0.95h 71.19+1.49ab 88.49+0.80a y=100/( 1+0.55¢7%%0) 0.896 s * 0.66
36 11.59+1.51¢ 22.01+1.49bc 92.30+1.92a 92.37+1.56a y=100/( 1+2.02¢703207) 0.866 = -2.20
37 16.37£0.95¢ 39.98+1.02b 96.86=0.91a 97.39+0.78a y=100/(1+1.01e7301) 0.892 s s -0.02
38 34.55+1.14¢ 39.71+1.22b 93.39+1.29a 96.44+0.93a y=100/(1+1.28e7%278) 0.911 s -0.89
39 14.85+1.50¢ 26.60+1.26h 73.06+1.40a 84.69+1.54a y=100/( 1+2.26¢%2") 0.965 s * -3.56
40 31.39+1.89¢ 47.88+1.20b 95.40+0.37a 96.21+0.30a y=100/( 1+0.69¢ 0280 0.891 s 1.31
41 17.95+0.63¢ 20.56+0.98c¢ 90.11+0.95b 94.28+1.09ab =100/ (1+1.73e70-3x) 0.894 s -1.77
42 14.16+1.99¢ 70.46+1.03b 79.27+1.40b 82.42£0.58ab  y=100/( 1+1.17e *!18¥) 0.683 * -0.84
43 40.70+0.65¢ 64.05+0.67h 84.51:0.95ab 96.79+0.45a y=100/( 1+0.60e 51+ 0.992 s * 2.23
44 20.08+0.62¢ 39.26+0.24c¢ 86.88+3.11b 93.43+1.59a y=100/(1+1.29¢™%267) 0.962 s -0.94
45 13.37+1.93¢ 19.92+2.06b 81.35+0.53a 83.54+1.48a y=100/(1+2.48e70247) 0.880 s -3.66
46 12.74+1.43¢ 19.80+2.87¢ 62.81+4.91b 79.27+1.31ab  y=100/( 1+2.70e 218) 0.961 -4.98
47 37.74+0.59¢ 62.32+2.79h 83.90+2.16a 91.62+1.40a y=100/( 1+0.68¢"1807) 0.980 s * 2.12
48 13.75+1.72b 15.76+1.03b 87.90+0.47a 89.99+1.33a y=100/(1+2.37e702%) 0.859 s -2.93
49 15.05+1.42¢ 24.12+2.66b 84.05+1.47a 95.83+2.43a y=100/(1+1.93¢7%325%) 0.973 s -2.02
50 14.000.59¢ 20.94+1.58bc 83.91+0.64a 94.78+1.21a y=100/(1+2.16¢%3207) 0.959 s * -2.40

D1, 35 0 Nymphaea lotus (Linn.) Willdenow; 2; SRTEHT ¢ Alexis” 3 3 ¢ ZEPRIKAE’ ¢ Anne Emmet” ; 4 JBPH IM BEE N. immutabilis
subsp. immutabilis; 5. RN W5 S V. gigantea Hook.; 6, * WEHr’ ¢ Barbara Barnette’ s 7" 5 5 ¢ White Colorata’ ;8 ¢ 25 ¢ Paul
Stetson” 5 9 ‘ DU#HE’ “Betty Lou” ; 10: ‘ £ZE/KIFE S  Charles Thomas” ; 11:  JHRAT’ “ Tanzanite’ ; 12: Y “Tina’ ; 13; KB’ ‘ Fen
Dai’ ; 14: “#rkZ15° ¢ Pink Flamingo’ ; 15: ‘ #i44” ¢ Pink Diamond’ ; 16 ‘ 35¥i  ‘ Gary’; 17: < HWE ¢ Madame Ganna Walska’ ; 18 ‘ A4
AR “Bull's Eye’ ; 19. < B 3E A’ ¢ Murasaki Shikibu’ ; 20: ‘ ZLf% )\’ ¢ Nangkwag Red’ ; 21. IRk’ ¢ Foxfire’ ; 22, ¥ 4 [E’ ¢ Eidorado’ ; 23:
VLR ¢ Southern Charm’ ; 24, ¢ B84 ¢ Yasuhiro® ATEN FIpEK’ ¢ Rassamee jan’ 5 26 ¢ WE 4P A ¢ Blue Gold Crab Man’ ;27 ‘Wl
¢ Wood’s Blue Goddess’ ; 28 W RWESE N. colarata Peter; 29 w4856 ¢ Blue Aster’ ; 30: ¢ oy ¢ Ruby’; 31; ° 3 B 5 BB ¢ Miami
Rose’ ; 32: ‘MAFK’ ¢ Paramee’ ; 33: ‘3%’ “Poonsub’ ; 34. ¢ #i XUIE* ¢ Tropic Punch’ 5 35: ¢ H &L’ ¢ Corona Red’ 5 36: ‘Hifk’ ¢ Rachell
Presnell’ ; 37, XS4 < St. Louis Gold” ; 38 ‘FRELHE’ “ Suwanna’ ; 39: ‘ Z&[EE T ¢ King of Siam’ ; 40 ‘ Z8[EZ & ¢ Star of Siam’ ;
41, ‘FrhrH “Hilary’ 5 42 QB8 ¢ Ambrosia’ ; 43 /NEME% N. micrantha Guill. et Perr.; 44. *ZHi’ ¢ Avalanche’ ; 45 “ Ifil {6 k)&’ ¢ Scarlet
Flame’ ; 46 P 2235 ¢ Islamorada’ s 47 EIE L MEE N. rubra Roxb. ex Andrews; 48: “ A%’ ¢ Moon Beam’ ; 49 M4 % N. prolifera
Wiersema; 50; * - S Purple Cloud’.

D [alfr R [l /NG FhE R 22 5 .2 (P<0.05) Different lowercases in the same row indicate the significant ( P<0.05) difference.

3 %, P<0.05; ** . P<0.01.
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CRREDLT CCPIEER AL CCHGEUE 0 E
AR ENFELTIEIE R ¢ H 6 15 bk, Hod, e
(AT PR W S B R RN, SR AR IR Dy 2.05% ~

8.22% ; 55 2 ZRAARIRAL B[] f) PV MM 5 s AP
E25, HBRR ST Mk Je ke 5 ka3 45
ORI T RPN IM BERE L RP PR A
CREWR CHWR AR ERE WSS &k il
(€2 R S E 1V NI (- N E [~ E AR -3
Wra ORI REE T AR N e i
HE MG LR R BE R 21 (MR
Horp, e ks Rl S AR IR K, IR AR
WA 173.81% ;55 3 245 IR AL 3 I1) Fry WI935 P o ot
AR EER, R BTN RS s A b i ka3
FLFE RN I B R | LA e B kBl
B e mEET L CCAAIR CCHBEN CCEAE
B2 LR EREKC BRI AL AR A 5
= 14 RE Hod < SRR A0 TV M B AR I A
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Table 2 Comparison on contents of soluble sugar and malonaldehyde ( MDA) in leaves of 50 tropical water lily materials under different low

temperature treatments ( X+SE)"

A FGIEAL BT B w] i bl i/ (mg - g7')

RRMEIRAL BT i MDA &/ (mg - g7')

" *‘j.rz)n Soluble sugar content under different low temperature treatments MDA content under different low temperature treatments
Material 4 0% 6T -2 4 0% 6T -2
1 28.98+0.0la  26.82+0.0la  29.16+0.03a 38.34+0.04a 0.60+0.10a 0.67+0.06a 0.90+0.18a 0.82+0.16a
2 44.10+£0.01b  44.46+0.00b  70.02+0.02a 30.60+0.02¢ 2.53+0.29a 2.54+0.22a 1.49+0.48b 2.47+0.21a
3 36.36+0.0la  41.94+0.01a  41.40+0.04a  42.12+0.02a 1.33+0.03b 1.11+0.07b 1.81+0.15a 1.66+0.09a
4 33.48+0.01a 36.54£0.02a  25.74+0.02b  20.88+0.01b 1.32+0.02b 1.79+0.08a 0.95+0.01¢ 0.91+0.03¢
5 14.94+0.00b 19.98+0.03ab  19.44+0.0lab  22.68+0.02a 0.84+0.17ab 1.12+0.29a 0.69+0.14ab 0.39+0.03b
6 24.48+0.0la  24.66+0.0la  27.36+0.00a  27.18+0.0la 0.96+0.14¢ 2.50+0.12a 2.28+0.07ab 1.94+0.20b
7 22.68+0.02a 19.08+0.0la  25.74+0.04a 17.82+0.01a 1.12+0.24ab 1.06+0.03ab 1.18+0.12a 0.81+0.01b
8 20.52+0.00b  24.30+0.01a  26.46+0.00a 18.18+0.01b 1.18+0.12a 1.28+0.19a 1.09+0.11a 1.06+0.01a
9 18.54+0.01b  23.76+£0.02b  29.70+0.00a 30.60+0.01a 1.02+0.01b 1.05+0.08b 1.28+0.02a 1.28+0.02a
10 25.02+0.02a  27.90+0.02a  20.88+0.02a  21.96+0.0la 1.39+0.11a 1.32+0.11a 0.97+0.14b 0.99+0.02b
11 35.284£0.01a  25.92+0.01b  30.78+0.02ab  31.32+0.00a 1.99+0.08a 1.72+0.08b 1.52+0.01¢ 1.34+0.05d
12 43.20+0.01b  54.36+0.01a  45.72+0.01b  30.24+0.01c¢ 1.36+0.35b 2.07+0.47a 1.91+0.04a 1.79+0.26ab
13 37.62+£0.01b  43.38+0.0l1a  42.48+0.0la  43.02+0.00a 1.70+0.10b 2.18+0.07a 2.15+0.11a 1.72+0.11b
14 21.24+0.03ab  16.56+0.01b  26.46+0.0la  22.32+0.0lab 1.20+0.20b 1.90+0.17a 1.93+0.07a 0.96+0.06b
15 32.22+£0.02ab  31.14+0.01b  42.30+0.04a 31.14+0.00b 0.97+0.20a 1.03+0.11a 1.19+0.30a 0.92+0.02a
16 17.46+£0.01b  21.24+0.0la  24.84£0.03a  29.16+0.04a 0.63+0.07b 0.99+0.09ab 0.81+0.06b 1.20£0.26a
17 22.32+0.02b  29.52+0.02a  21.60+0.01b 19.98+0.01b 1.54+0.17ab 1.16+0.32b 1.00+0.15b 1.90+0.21a
18 34.56£0.02ab  35.10+0.01ab  31.32+0.04b  46.08+0.03a 1.31+0.09a 1.44+0.04a 1.43+0.16a 1.46+0.27a
19 28.08+0.01b  24.48+0.01b  36.00+0.01a  27.54+0.01b 1.04+0.07b 0.76+0.07¢ 1.88+0.15a 0.77+0.00¢
20 28.62+0.02a  27.72+0.01a 32.22+0.02a 32.58+0.01a 0.86 +0.03a 0.90+0.11a 0.78+0.09a 0.73+0.05a
21 27.36+£0.0la  28.44x0.0la  26.82+0.0la  26.28+0.0la 1.40+0.19b 1.47+0.20b 1.99+0.04a 1.65+0.19ab
22 26.46+0.02b  25.56+0.02b  38.52+0.02a 33.30+0.02ab 0.95+0.19b 1.05+0.00b 1.45+0.10a 1.40+0.10a
23 26.82+0.02a  29.52+0.01a  23.58+0.0la  23.94x0.0la 0.71+0.01¢ 1.58+0.04a 1.41+0.14a 1.12+0.16b
24 46.62+0.03a  46.26+0.02a  45.72+0.0la  49.32+0.01a 1.27+0.02ab 1.36+0.15a 1.06+0.00¢ 1.10+0.06bc
25 28.62+0.03a 32.94£0.00a 33.48+0.01a 30.96+0.01a 0.58+0.05¢ 0.93+0.02b 1.20+0.15a 0.67+0.02¢
26 31.14£0.02a 33.84+0.02a 35.64+0.04a 31.50+0.02a 0.90+0.06¢ 1.10+0.11ab 1.25+0.05a 0.99+0.05bc
27 30.60+£0.01a  28.62+0.01a  22.50+0.01b  21.60+0.02b 1.31+0.22b 1.77+0.17a 1.68+0.13ab 0.76+0.13¢
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£iR2 Table 2 ( Continued)

AN EMR IR AL (Y AT S 5/ (mg - g71) ARG IRALFE T /) MDA &5/ (mg - g7')
"‘/4[7]‘42 ) Soluble sugar content under different low temperature treatments MDA content under different low temperature treatments
Materil 4 0C -6 -12C 4 0 -6 -2 ¢
28 20.16£0.01b  26.82+0.00a  21.96+0.01b  20.70+0.01b 0.93+0.03b 0.71+0.04¢ 1.39+0.08a 0.66+0.01c
29 28.62+0.01b  40.86+0.02a  40.68+0.0la  26.46+0.02b 1.12+0.14b 1.79+0.11a 1.49+0.06a 0.79+0.15¢
30 34.92+0.01a  39.78+0.00a  26.28+0.00b  24.30+0.02b 1.17+0.20ab 1.24+0.10a 0.90+0.05be 0.62+0.07¢
31 28.44+0.01b  40.68+0.03a  36.00+0.0lab  30.60+0.00b 1.33+0.09ab 1.57+0.13a 1.41+0.12a 1.13+0.04b
32 25.74+0.01ab  31.14+0.01a  23.40+0.02bc  18.00+0.01c 0.93+0.13a 0.99+0.12a 1.06+0.15a 0.93+0.08a
33 33.30£0.02b  44.46+0.00a  46.44+0.02a  44.28+0.02a 1.66+0.09a 1.58+0.02a 1.41+0.28a 1.31+0.05a
34 28.98+0.03a  26.64+0.01a  29.70+0.02a  25.92+0.02a 0.90+0.06¢ 1.22+0.05b 1.70+£0.01a 1.00+0.09¢
35 28.98+0.01b  28.80+0.00b  37.98+0.0la  30.06+0.00b 1.04+0.02b 0.86+0.01c 1.29+0.08a 1.12+0.02b
36 20.70£0.01b  27.36+0.01a  29.16+0.0la  30.42+0.04a 1.36+0.19a 1.45+0.05a 1.48+0.05a 1.21+0.09a
37 39.06+0.01a  30.60+0.01b  28.80+0.01b  29.70+0.01b 2.35+0.20a 1.67+0.15b 1.21+0.03¢ 1.13+0.08¢
38 34.92+0.02¢  44.10+£0.02ab  50.76+0.03a  37.26+0.00bc 0.90+0.02b 1.23+£0.09a 1.20+0.09a 0.90+0.00b
39 12.24+0.01b 13.14+0.01b 17.46+0.00a 11.34+0.01b 0.56+0.06a 0.50+0.05ab 0.49+0.01ab 0.40+0.02b
40 40.14£0.03a  34.92+0.03ab  34.02+0.01ab  28.26+0.01b 2.18+0.12a 1.91+0.11ab 1.80+0.14b 1.22+0.11¢
41 30.42+0.02a  30.96+0.00a  30.78+0.00a 19.44+0.02b 1.18+0.09a 1.00+0.20a 0.88+0.10a 0.99+0.11a
42 29.88+0.02b  23.94+0.01c 39.42+0.02a  35.28+0.00a 1.17+0.09¢ 1.60+0.21bc 1.81+0.18ab 2.26+0.25a
43 36.90+0.02a  27.90+0.02b  27.54+0.01b  31.50+0.00ab 2.73%0.13a 1.86+0.07b 1.58+0.17be 1.44+0.07¢
44 26.28+0.01a  24.30+0.01a  28.08+0.0la  25.02+0.0la 1.83+0.12b 1.26+0.11c 2.22+0.10a 1.60+0.06b
45 7.56+0.01b 11.34+0.01b  25.02+0.02a  20.70+0.01a 0.85+0.08a 0.96+0.08a 0.96+0.22a 1.14+0.04a
46 24.48+0.0la  27.90+0.02a 18.90+0.00b 15.66+0.01b 0.91+0.08bc 1.34+0.04a 1.07+0.10b 0.87+0.05¢
47 21.42+0.02a 18.72+0.01a 19.08+0.00a 16.56+0.00a 2.00+0.15a 1.74£0.07a 1.33+0.03b 1.05+0.15b
48 21.60+0.03a  26.10+0.01a  25.56+0.02a  23.76+0.03a 0.95+0.02ab 1.15+0.08a 0.99+0.14ab 0.82+0.02b
49 15.66+0.01c 23.58+0.00a  20.34+0.01ab  18.54+0.00bc 1.52+0.08a 1.50+0.14a 0.84+0.07b 0.69+0.07b
50 24.48+0.02a 16.38+0.01b 17.82+0.01b 15.48+0.01b 1.62+0.22a 0.85+0.08b 0.28+0.05¢ 0.57+0.05bc

D[] —F8 AR [ AT A 6] (1) /NG FhE R 22 53 8. % ( P<0.05) Different lowercases in the same row of the same index indicate the significant ( P<0.05)
difference.

1, B FHBEE Nymphaea lotus (Linn.) Willdenow; 2;  LHITEHT’ ¢ Alexis” 5 3: “ Z2URYKAEF “ Anne Emmet’ ; 4 MY IM BEZE N. immutabilis
subsp. immutabilis; 5; WM EHEE N. gigantea Hook.; 6 ‘ BIEHi’ ¢ Barbara Barnette’ ; 7. i & < White Colorata’ ; 8. ‘ R #5 ¢ Paul
Stetson’ ; 9 ¢ UIFEHE (“Betty Lou’ ; 10; ‘ A/RETHFE LT ¢ Charles Thomas’ 5 11; ‘ FHRE A ¢ Tanzanite’ ; 12;  3F4F° “ Tina’ ; 13 ‘M8
‘Fen Dai’ ; 14 By KBS ¢ Pink Flamingo’ ; 15 CHEL ¢ Pink Diamond’ 5 16 ¢ Tk’ ¢ Gary’; 17; ° HE ¢ Madame Ganna Walska’ ; 18
CONARHR ¢ Bull’s Eye’; 19; ° M3 N ¢ Murasaki Shikibu’ ; 20; ¢ FAW: 3] 1N Nangkwag Red’ ; 21: ‘JNk’ ‘ Foxfire’ ; 22 ¢ #4 "’ ¢ Eidorado’ ;

YLEIXF) ¢ Southern Charm’ 5 24 ¢ JE5L° ¢ Yasuhiro® ; 25; ¢ Tjﬁf“?fﬁ ‘ Rassamee jan’ ; 26 ‘ 54 #18 N ¢ Blue Gold Crab Man’ ; 27 ‘¥
LM’ Wood’s Blue Goddess’ ; 28: #5 SALHESE N. colarata Peter; 29: ‘ Wi2551° ¢ Blue Aster’ ; 30: ‘ELL’ ‘Ruby’; 31. ‘ARTZHIE’  Miami

Rose’ ; 32 ‘WHPIK’ ¢ Paramee’ 5 33: ‘&% ¢ Poonsub’ ; 34, ‘ #y XUH’ ‘Troplc Punch’ ‘HBL ¢ Corona Red’ ; 36: ‘Hifk’ ‘ Rachell
Presnell’ ; 37 “ ZP& 54 < St. Louis Gold’ ; 38 ‘FRELWE’  Suwanna’ ; 39 ‘% EHED:’ ¢ Klng of Siam’ ; 40, * %T‘EIZE’ “ Star of Siam’ ;

M AL Hilary’ ; 42, * A& ¢ Ambrosia’ ; 43 /NEBETE N. micrantha Guill. et Perr.; 44, * i Aleanche ‘L KA ¢ Scarlet
Flame’ ; 46 ‘223K “Islamorada’ ; 47 EPFEZLMEE N. rubra Roxb. ex Andrews; 48; ¢ ﬁ 3%’ ¢ Moon Beam’ ; i“?ﬁﬁﬁ N. prolifera

Wiersema; 50; ‘%7’  Purple Cloud’ .
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Table 3 Comparison on free proline content and superoxide dismutase (SOD) activity of leaves of 50 tropical water lily materials under different
low temperature treatments ( X+SE) ')

ARG AT s AR o 8/ (ng - )

RIFMEIRALFE TR B9 SOD #htk/ (U - g71)

) *%2)2) Free proline content under different low temperature treatments SOD activity under different low temperature treatments
Material 4 0 -6 C -12C 4 0 -6 -12C
1 91.80+6.38a 88.92+6.23a 86.30+1.22a  94.24+11.52a 70.95+2.67ab  71.13+1.99ab  75.40+4.58a 66.73+0.94b
2 63.24+1.70c  151.12+8.84a  107.39+14.18b 131.10+14.85ab  67.61+1.56a 63.44+3.43a 68.45+1.35a 62.60+4.48a
3 111.16+18.32a 112.42+£29.78a  86.73+2.93a  86.58+1.69a 57.13+6.55b 66.91+1.33ab  79.89+3.79a 67.29+8.61ab
4 85.72+5.18¢ 89.15+1.37¢  127.09+£7.79b  156.57+9.50a 65.24+1.19a 66.40+6.00a 69.50+1.82a 66.28+4.82a
5 80.49+7.89a  100.09+7.34ab  75.85+11.93b 72.59+6.85b 73.16+3.24a 60.13+16.13a  71.09+3.50a 65.65+2.06a
6 73.54+0.89b 99.58+2.83a 69.52+£11.69b 94.53+8.57a 66.94+8.40ab  71.97x1.11a 67.18+7.83ab  55.81+2.28b
7 111.75£10.19b 173.98+10.85a 160.07+10.36a 106.26+8.79b 71.06+3.27a 71.81+1.67a 65.33+0.93b  61.98+0.95b
8 99.43£15.15b  73.25+0.55b  137.20+6.01a  147.97+15.60a 68.93+2.84a 68.06+3.46a 60.69+1.18b  67.91+0.94a
9 76.23£2.60b  129.30+15.54a 176.00+12.98a 151.04+33.77a 75.96+1.25a 59.91+5.12b 61.09+£2.46b  69.88+1.41a
10 104.32+£12.54a  92.26+5.38a  106.87+16.43a 92.43+11.06a 84.54+3.16a 57.81+2.69b 61.44+£6.45b  62.74+2.10b
11 161.12+£6.55a  157.92+4.17a  163.12+4.06a 159.00+1.05a 62.74+1.33ab  69.77+3.11a 61.36+4.30b  64.80+1.46ab
12 101.09+5.72b  116.20+0.80a 80.58+4.81c  77.09+8.92¢ 80.33+5.65a 62.44+2.11bc  57.52+2.27¢ 66.16+£2.61b
13 166.91+12.75a 115.53+7.90bc 133.84+17.40b 97.55+12.85c¢ 61.40+4.49a 60.50+2.88a 59.45+3.55a 65.68+2.95a
14 107.45£6.10ab 129.01+11.75a 105.35+22.16ab 83.53+11.29b 68.28+1.68ab  72.41+3.33a 72.03+4.79a 60.49+3.93b
15 106.90+11.96b 122.58+7.17ab  98.17+6.35b  166.29+32.51a 71.23+6.40a 60.34+2.60b 66.40+3.16ab  67.51+1.68ab
16 84.62+11.16c 132.14+£5.02b  172.33+5.75a  76.41+6.71c 75.47+5.03a 67.89+3.28a 69.99+3.20a 72.11£2.18a
17 83.53+12.08a  72.67x12.22a  73.77+15.29a 62.18+6.16a 73.09+2.77a 68.56+1.96a 70.12+0.64a 69.37+£1.92a
18 127.01+£3.56a  123.13+1.64a  121.51+5.54a 125.82+1.27a 54.61+3.37a 55.27+3.02a 54.36+2.59a 57.93+7.46a
19 94.73+1.32ab  97.32+4.24ab 110.70+13.95a 87.08+0.27b 69.22+2.04b 64.27+2.42b 80.21+1.76a 68.55+3.69b
20 93.06+9.20b 67.16£3.43¢  126.10£2.99a  106.20+7.29b 56.40+3.95a 60.33+2.25a 61.63+7.22a 67.50+4.08a
21 132.82+10.22¢ 184.37+1.95a  156.17+11.00b 149.63+1.75bc 72.21+3.54a 64.32+3.72ab  65.42+5.52ab  59.66+4.42b
22 135.47£5.12b  173.35+2.70a  131.48+3.38b  103.93+6.59¢ 69.88+2.00a 65.32+3.72a 69.76+2.11a 57.33£2.62b
23 136.05+£5.68b  151.06+0.75a  104.45+6.89¢ 158.20+5.71a 64.95+2.84b 66.58+5.10b 75.25+7.30a 76.92+2.37a
24 111.23+£9.52ab  122.01+£3.94a  118.53+9.11ab  95.19+11.75b 64.07+1.43b 74.97+4.22a 67.20£1.21b  51.19%2.32¢
25 96.12+12.82b 145.33+15.54a 102.09+4.99b  91.03+4.20b 52.24+0.47d 83.68+0.77a 74.40£3.34b  63.89x1.44c
26 72.44x11.31a  60.15+6.69b 76.03£8.91a  75.81x14.97a 66.28+3.66b 66.40+3.94b 62.51£2.68b  71.10+7.26a
27 122.89+£10.45¢ 182.26+5.49b  211.24+4.51a 137.41+11.53¢ 52.64+3.15¢ 61.43+2.77b 70.95+1.22a 63.06+3.48b
28 78.61£13.65a  79.75+11.18a  58.16+14.33a  55.62+10.29a 70.22+4.22a 63.90+1.82a 65.46+3.29a 67.13+0.16a
29 166.82+3.74a  131.41+13.29b 125.74+12.22b 87.73+9.47¢ 76.84+1.59b 88.55+1.43a 63.64+3.16¢ 54.74£1.25d
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AEMEIR AL BT AR AR A i/ (g - g71)

AEMRIRALEE T A9 SOD #4:/(U - g71)

MA*‘%ZL) Free proline content under different low temperature treatments SOD activity under different low temperature treatments
Materil 4 0C -6 -12C 4 0 -6 -2 ¢
30 66.24+4.48c 89.75+7.83b  127.52+5.11a 118.36+10.25a 75.07+£2.48a  66.11+£3.50bc  68.48+2.56b  61.53+0.89¢
31 156.78+3.00a  158.05+1.21a  156.00+2.30a 156.24+2.91a 57.70+1.82c 76.81+5.02a 69.82+0.94b  54.89+0.42¢
32 98.44+3.11ab  77.33+10.69¢ 108.69+11.08a 84.15+5.62bc 63.98+1.75a 66.19+7.13a 75.29+3.80a  68.57+2.96a
33 82.73+1.66c  162.45+1.31a  130.66+2.63b 126.66+2.61b 64.42+2.35a  58.19+2.82ab  55.68+3.27b  58.10+2.41ab
34 90.76+£6.78bc  79.54+5.29¢  106.52+1.15a  99.38+7.63ab 75.58+5.42a  67.04£2.03ab  64.66+£2.50b  65.84+4.23ab
35 114.34+6.36ab  102.99+2.86b  124.89+10.44a 128.76+9.49a 66.35£1.84b  69.88+1.15a 69.87£0.03a  66.15+0.42b
36 97.70£2.59a  106.79+10.58a  97.52+2.47a 100.07+0.77a 63.25£1.57b  64.69+3.25b 75.74£3.70a  65.51+0.98b
37 159.28+6.95b  104.76+5.57¢  193.26x£3.41a  92.04+3.85d 45.97+7.01b  64.77+7.47a 67.62+£5.19a  63.06+3.48a
38 84.18+8.90b  119.66+10.88a 117.10+15.62a 126.58+11.26a 68.23+5.18a  76.91+3.94a 44.67£2.07b  52.24+3.36b
39 92.74+8.20b  97.50+£6.36b  149.85+5.69a  89.74+4.73b 62.53+4.39a  68.34+0.59a 62.28+591a  62.00+2.55b
40 88.30+9.58d  126.26+1.93¢  294.27+4.28a 222.59+3.47b 71.33+2.05a 67.27£1.99ab  70.99+£3.05a  58.75+1.66b
41 115.45+10.11a 177.69+11.54b 110.81+2.05b  83.19+7.60c 72.91+0.69a  77.44+6.27a 76.68+1.07a  78.26+2.31a
42 118.82+0.59¢  121.96+3.41c  164.99+6.47a 137.66+6.76b 66.25£1.57a  64.36x1.54a 68.74+£3.70a  58.51+0.98b
43 140.88+7.58a  123.74+11.86a 121.14+14.25a 149.08+11.78a 69.64+£2.0lab  66.39+2.12b 72.88+0.74a  61.89+1.96¢
44 76.69+£6.86c  135.69+14.21b 114.24+11.04b 160.99+5.00a 73.88+2.00a 65.99+2.60b 73.76£2.11a  64.66+4.42b
45 110.63+6.87¢ 72.94+2.63d  134.53+1.79a 122.31£2.12b 72.96+7.36a  76.72+5.28a 74.24+£6.65a  79.62+3.01a
46 58.07+7.46d  93.05+10.86c 160.46+2.84a 127.38+1.74b 68.64£1.90b  75.85+4.52a 75.22+3.69a  69.53+1.08b
47 93.29+£5.06b  166.79+8.74a  91.40+9.00b  76.76+1.19b 62.92+0.56b  57.06+3.52b 70.83+2.28a  60.18+2.21b
48 105.17+£5.10be  128.32+9.64b  160.25+19.33a  99.76+0.00¢ 62.10+£3.94a 60.32+0.72a 63.62+4.35a  61.89x1.85a
49 76.13+£2.66bc  121.58+0.98a 87.99+£11.07b 67.85+4.71c 69.43£2.17b  69.60+2.17b 78.34x4.21a  75.03+2.44ab
50 60.07+£13.37bc 166.72+1.68a  112.57+8.63b  67.69+6.87hc 78.94+4.02ab  83.85+1.97a 71.82+£9.82ab  65.20+3.32b

D[] —F8 AR [ AT A 6] (1) /NE kR 22 53 8. % ( P<0.05) Different lowercases in the same row of the same index indicate the significant ( P<0.05)

difference.

D1, B FHMEE Nymphaea lotus (Linn.) Willdenow; 2; * LHITEHT’ ¢ Alexis” 5 3: “ ZURYKAEF < Anne Emmet’ ; 4 MY IM BEZE N. immutabilis

subsp. immutabilis; 5. W EEE MEE N. gigantea Hook.; 6.

Stetson’ ; 9: ¢ DIFFHE’ (“Betty Lou’ ; 10: ‘ Z/RITHL D HT ¢ Charles Thomas’ ;
15: “#%’ ¢ Pink Diamond’ ; 16
19: B3 A’ “ Murasaki Shikibu’ ; 20 £ ¢ Nangkwag Red’ ; 21: “JR:K ¢ Foxfire’ ;
25 ‘FiFEAK’ ¢ Rassamee jan’ ;
A0 ¢ Blue Aster’ ; 30 ‘&L’ ‘Ruby’; 31. ‘ARTZHIE’ < Miami

‘Fen Dai’ ; 14 * ¥k FIE ¢ Pink Flamingo’ ;
CONAER ¢ Bull’s Eye’ ;

23. VLR XE’ ¢ Southern Charm’ ; 24 ‘ FEé5L° ¢ Yasuhiro” ;

LM’ Wood’s Blue Goddess’ ; 28: W5 SLMESE N. colarata Peter; 29 ¢
33: ‘W% “Poonsub’ ; 34 < #r KU ¢ Tropic Punch’

32 ‘WAFK’ ¢ Paramee’ ;

Rose” ;

Presnell’ ; 37 “ Z@& 54  St. Louis Gold’ ; 38 ‘FRELWE’ “ Suwanna’ ; 39:
43 /NEWESE N. micrantha Guill. et Perr.; 44; ‘5’ ¢ Avalanche’ ;

41, ‘FHPIHE’ Hilary’ ; 42 ‘A%’ < Ambrosia’ ;
Flame’ ;
Wiersema; 50; ‘%7’ ¢ Purple Cloud’ .

2SR, BUE RO b, B IR, il
PEWE & A SRR T 200 3 285 1 BN ARsE
B AARIRAL FE] Y SOD ¥ 1 22 AN B 2 A4 < 3
A TCir RN IM BEE RN BB OB RE
B CHWE L ARIR CZUEETC R RETE | IR
Ky CAALHL M CRET A A OE 13 AR,
Hr, 0 B SOD T R I A B AR AR IR Sy
0.34% ~5.47% ;55 2 &% MR AL B]IA] 49 SOD i P47
TE 255, BT e I se b a iy a3 e s 4
VLS SUINE7S [ S & N LN L AN = I RN 73
B DU AURITFC S AR Rk
FULL PR CCREEL CCHIBERC LR S
557 I BTE L W AR L H &

‘TR ¢ Barbara Barnette’ ; 7: ¢ F1#5 /2 ¢ White Colorata’ 5 8:

46 ‘%357 “Islamorada’ ; 47 EJFEZTMETE N. rubra Roxb. ex Andrews; 48:

RPEE’ ¢ Paul
11; ‘PHRA’ “Tanzanite” ; 12; W “Tina’ 5 13, FyEE°
CEEHE CGary’; 17 ¢ HUE’ ¢ Madame Ganna Walska’ ; 18
22; ‘#4 [’ ‘Eidorado’ ;
26; ‘WAt ‘ Blue Gold Crab Man’ ; 27 ‘%
35, ‘ HBLL’ ‘ Corona Red’ ; 36: ‘Hifk’ ‘ Rachell
‘ZZ[EE L’ ¢ King of Siam’ ; 40; ‘ ZZEZ A’ ¢ Star of Siam’ ;
45 ‘I kI ¢ Scarlet

“ A%’ “Moon Beam’ ; 49 HABIWETE N. prolifera

a0 CERK RS WA CBREE T
K EGHREE A 24 IyAERE, Hodh W S
[ SOD TP A% i BE 45 K, S KAB MR A 61.76% ;5 3
REAEAL BRI SOD G HArAE B 25, HE
Frul TR s A e i s PR A B
NPV AT KR R A
N B R BREZ R AN NE
WEE ¢ 55 A0 FIED BE L1 IR 13 {3 dF L, Hivr, ¢ BA S
N Y SOD i AR IR FEAK | e KABIE Ky 24.80%
2.3 XM

FEF 50 Oy $GHT BEE AR L BOEIRE (LTy,) 75
3.69 °C ~-5.85 CIu[HE W ,EH 4 C .0 CHI-6 CAX
T AL B 25 Az BEAE AL HE BRI 3 (B AT AR DG 2 A, 25
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B 4, G5 ER P IEE AR LT 5 T
PERE S L F RS (MDA ) 2 U0 25 Al R 7 i S W
B A, 5l E AL EE (SOD ) 1 P S 4 i 3
Bk 2, HH 2 R B4 51 A 0.460, 0. 578, 0.395 Al
-0.440, MDA & & 5 0] 5k B i 2 0 0 3 10 A
5, SR AR & i B IR A G A OE R B
7 0.468 1 0.350,, B B 3% 23 38 4o 22 A A
AT I SFe 7 KA SR b0, LS 43 B A AL A BR IR A7 76
A
24 BREDW

M SUICIREE (LT, ) 2 A 2 A 400 Tif S 1 1) o B4
Y, DL LT 1 by 22 07 3 IR 1, i) Sy a4 7

F4 RBLIET 50 RS REEM R4 IR 4 IR E MHE X R
Table 4 Correlation coefficients among physiological and
biochemical indexes of 50 tropical water lily materials under low
temperature treatment!)

MKZEL  Correlation coefficient

ELin

Index LTy, sS MDA Pro SOD
LTy, 1.000

sS 0.460 #%  1.000

MDA 0.578 %  0.468 %+  1.000

Pro 0.395 %  0.141 0350+  1.000

SOD —0.440 %% -0274  -0.210  -0.160 1.000

DITs: 3R Z Semi-lethal temperature; SS: AJ ¥ M &
Soluble sugar content; MDA . WS Malondialdehyde content;
Pro: IS I R & 1 Free proline content; SOD ALY Ak il
151 Superoxide dismutase activity. * ; P<0.05; ## . P<0.01.

x5 ETHEEENIERM S0 HATEEMRE kK BHERES W

KBRS LT (5B A R AL HE KT
0.4 MR HR (VA PERE & & 9 1% (MDA ) & & Fii
FALYIEALTE (SOD ) 16 P ) 1E R k SAME RIS 1 iy
PG ZE R (2 5) W50 (MRS T I I, IV
4,

[ A AT FERY A4 AR HR sl i L
M ILRTEEECEL WL XML A R
I8 FHEPRELIBEE 8 My A K, LT ERZE T 0 C,
BIE N 1.05 C ;AT PR & & Y S (B e K, MDA &
TR, SOD MR I E A /)N

I 26k 55 e FE Y | A4 < SR medlr | < 2P SOk
Rt L PR R OB Ly
By Ok CHEZR AN JNEREER S
12 (3 M Rl LT {HAE-3.74 °C ~3.02 °C Z[a], 1
HA-0.69 C, B PHRA B I BEZ A
Hh A B LT (G TF 0 °C; nl s HbE &
HAIEER , MDA & ¥ {E K, SOD T PR3
HEN,

T2 Sy v 25 i € 70 AL 5 U IML B 322 R M)
EHEE ., AR RPN | AR
L8 RN K TR ) (NN < S RN VA i N
SEE EREE B IRRDK BT X
T HRL CEEK | FEREE AR 19 My
Rl LT IMEN-3.16 C AL HRLL (4 LT, (8
T 0 C i HAM R LT KR EZRT -2 C ;A%

Table 5 k-means cluster analysis on 50 tropical water lily materials based on physiological and biochemical indexes

B FRPRAEA TR IRAL B F (22 (>

Bl ZEE Average of each index under different low temperature treatments®
Cluster  Material
LTy, SS MDA SOD
I 18,24,27,31,33,37,38,47 1.05 34.92 19.11 61.18
I 2,3,6,11,12,13,14,21,40,42,43 ,44 -0.69 33.66 24.59 66.20
I 4,5,7,8,9,10,15,20,22,25,26,28,30,32,34,35,36,39,48 -3.16 26.64 14.24 66.42
v 1,16,17,19,23,29,41,45,46,49,50 -3.94 24.66 14.73 72.52

D1, BRI BEE( Nymphaea lotus (Linn.) Willdenow; 2 < EFITEHT < Alexis” 5 3 R KAF’ ¢ Anne Emmet” ; 4, IR IM BESE N. immutabilis

subsp. immutabilis; 5. M5 E BEE N. gigantea Hook.; 6: ‘ W57’ ¢ Barbara Barnette’ ; 7:
9. ‘DAL ‘Betty Lou’ ; 10: ‘ &/RTFEE T ¢ Charles Thomas’ ;
15: ‘¥4’ ¢ Pink Diamond’ ; 16: ‘ T5Hi™ ‘ Gary’ ;
19; ‘B3 A ‘ Murasaki Shikibu’ 5 20 ‘£I#%)\ ‘ Nangkwag Red’ ; 21 ‘IR’ ¢ Foxfire” ;
24. ‘FREBL’ ¢ Yasuhiro® ; 25: ‘K’  Rassamee jan’ ; 26 ‘ #5448 A ¢ Blue Gold Crab Man’ ; 27 i

Stetson” ;
Dai’ ; 14: “#r:kZ15° ¢ Pink Flamingo’ ;
IR “ Bull's Eye’ ;
‘YL ) ¢ Southern Charm”

‘WA’ ¢ White Colorata’ ; 8; ‘f£Z ¥ “ Paul
11: ‘FHEA’  Tanzanite’ ; 12; FFWE “Tina’ 5 13; F3EE’  Fen
17 “HWB’  Madame Ganna Walska’ ; 18: ‘244
22. ‘# 4’ ‘Eidorado’ ; 23:

1’ ¢ Wood’s Blue Goddess’ ; 28 W REWETE N. colarata Peter; 29. Wi 2556 ¢ Blue Aster’ ; 30; ¢ LN A Ruby’; 31; ¢ BB EE ¢ Miami

Rose’ 5 32; ¢ a7k’ ¢ Paramee’ ;

Presnell” ; 37, XS4 < St. Louis Gold” ; 38 FRECHE’ ¢ Suwanna’ ;
43 . /NEBETE N. micrantha Guill. et Perr.; 44; T j’ ¢ Avalanche’ ;
46, ‘D235 “Islamorada’ ; 47 EEZLMESE N. rubra Roxb. ex Andrews; 48: ¢ At “ Moon Beam’ ; 49. H4FHWEE N. prolifera

41. ‘FHr L’ Hilary”
Flame’ ;
Wiersema; 50; ‘%% ¢ Purple Cloud’.

42 “fili%E’ < Ambrosia’ ;

33, ‘#% ‘ Poonsub’ ;34 ¢ Pt XU ‘ Tropic Punch’ ; 35; ‘ H 4 ¢ Corona Red’ 5 36 ¢ Fafk’ ¢ Rachell

40 ‘FEEZ R’ ¢ Star of Siam’ ;
45. ‘It KA’ ¢ Scarlet

39. ‘ZE[EE T ¢ King of Siam’ ;

D ITsy: F3UIEHE Semi-lethal temperature (°C ) ; SS: AIIAMEM & Soluble sugar content (mg - g™') ; MDA N % % ft Malondialdehyde content
(mg * g’l ); SOD; A ALY Ak i T Superoxide dismutase activity (U - g’l ).
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932 %

PEBEFI MDA % & 0 2 {H B/, SOD ¥ M i ¥ {E
LGNS

IV 2k i JE R A6 5 I RS | ¢ wdw <
g RN VLR R A PLE
CHLEEKE G 2R M TEEE A K R0 1
MR LTg (H7E -5.85 °C ~ - 1.77 C 2], ¥4 K
~3.94 °C ; AT PEEFI MDA 2 EE R/, SOD 1%
PER RO

SR 1 T 5 P S ) R R G R T R A
MDA & A, SOD itk

3 i feg

A% B8 18 KL ) T SR D0 2 1k 3 2 BOPE IR
ol HE il B — 8 AR A R IE AR T ) A A A
(Vitis vinifera Linn.) """ #:8%4E ( Rhododendron simsii
Planch.) " FIEE B (Iris tectorum Maxim. ) "' )Tt SE
FEAEHIF 9 v 1301 FH H A S A2 il e R B IR | JiE
W BT B S (B A S A ) T FE 1 B A8 b B T
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S BRAE BT FENE  (H A YT FERE T 2 A YA N 22 1) o
S 5RO N LG ER R IR —
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FAE S 56 25 BRI, T MR R
(MDA) &> ALY AL (SOD) 1647 3 5
FPISTFEME B I OC ™ AR R BIR . ¢ &R
WAt S i BRHAE BORIR B2 -5.36 °C R FW 8 T
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R B E P RERES BRI IRIAE] 31.62% , T fE
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