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Studies on several physiological and biochemical
indices of the heat-resistance of Lilium longi florum
and its comprehensive evaluation
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Abstract: The heat-resistance comprehensive evaluation of eight genotypes of Lilium longiflorum were studied on
the basis of the variety of four physiological and biochemical indices such as the relative water content, the proline
content, the soluble protein content and the relative electronic conduction rate under different temperatures stress (25
C,38 C,42 °C,46 °C,50 ‘C). The results showed that the heat-resistance difference among genotypes was signifi-
cant. The order of heat-resistance among L. longi florum genotypes was Ki.1,Kz2-7 ,Ki-2 ,F1 , Ko-2 , Wforest, G, Wiox.
Key words: Lilium longi florwm; high temperature stress; physiological and biochemical index; comprehensive evalua-
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BEESH S IHER . F,,G, Wlorest, Wiox,
Koz s Koy Kiz s Kuy o B P48 R M 52 R 22 By 16 4 F 52
qj‘t\%'{#\:o ﬁq] ’gékmﬁﬁm%va\Kw%ﬂﬁ
PP BB, Wiorest, Wiox BB AR, Hib &
HE TR T

KRS EEHNEBHETEREAS,E 25
CEAMBETHFMNEHEER, 5dE, &&EH
BERAERRS BB E 50 thBET ALKEM
PHATAHE. KBRE 25 C(HE) .38 C.42 C,
46 'C.50 CHMEERE, 4 FI4H 3 h, R HFA
— BB A A B E & e n . EE 3 K.

1.2 WEFH*

(DAY EKBEWNE RS TR E, S B H
M. QORERSENE: U 3NBEE KRR
BB EBL, I = B R B, UV-754 B4 6 6 BT 1
BllE. OOIEEEANE. SREGEENT
BLy2RAZEDHRERE G250 aEEHTUE. (D
MR FRNE . RAFESGESN TS, BNHE.
KA F 53 AN FAEZE 7K 2 K,
BHABSRERERTRREKS. §MEEREG -4
HIRE S FIERERRM R 0.5 gBRER) AL
A 20 mL B F/KOER RS ES, REHM 1
~2 R, HEREHEERO, HEXKPRY
L5h,WERFERS), W, BHEFEREHK

HF 10 min, IRIEEY AR, BUHHEEMR, HE
RARHEZR,FEZET FE 10 min, E5, W
HEZAHREGS,).
L3 G/ MAZE

R FIBH 8 o ROR RO J7 ok, S 3 AL &
MHRANEIEIRR SRR R EUE, R 0, KEF 5,
PR R 2 [ A GTRAE. a 2500 B U R PR
RATARGENEHBERAYRARERL
1B : X (1) = (X—Kin )/ Kipox — K)o XX HHEE
B S — 18 AR W AE s X BRI IS F B BR/ME,
oo HIEERPHRBRE, b HRE WIS
FAER, TERRR RO E A ERE R
X =1—(X—=Xoin )/ Kpax — Xuuin) o . YN FF
% 2 W B AR R R SRR R BE#AT R
0 3R BCE 38 P HR, R v s .

2 BREAH

2.1 HERMEXNBEE RS EHEMNESKENY T
MR 1A, B EMESKEEERR
EZRALE . SHEAEKREEREOF B EK
BETHHEYE, £1F38 CLEE,8 MEEEKMH
MNEKBUEFEREES , RUSEHEB Y GRE N
#2338 CHEE, 42 CUR, FREHANY
X EKBFABREAREES, £ 46 CH, ERE
AR F 50 CH, K 5 Fi.Wiox Ko, 231K
BEER. XRVBERENRA . BEEGEH
BREZXEEFBRERBHE.

®1 FELEBENREESH AN KRN

Table 1 Effects of the treatments at different temperatures on relative water content in leaves of L. longi florum

%4 7K B Relative water content (%)

50 CHt It CK T 2%

EHH Decrease rate
Genotybes 52 10 (CK) 38 °C 2c 16 °C 50 C d with 50 'C.(%)
compared wi 5

Fi 0.89 a* 0. 855 a 0. 824 b 0. 856 ab 0.757 b 14.944
G 0.884 a 0. 818 a 0. 849 ab 0. 898 a 0.777 b 12.104
Wiorest 0. 865 a 0. 847 a 0.884 ab 0.778 ab 0.789 ab 8. 786
Wiox 0. 849 a 0. 808 a 0. 826 b 0. 666 b 0.759 b 10. 601
Kz 0.871 a 0.825 a 0.921 a 0.787 ab 0.797 ab 8. 496
Kar 0. 855 a 0.837 a 0.911 ab 0. 834 ab 0.761 b 10. 994
Kiz 0. 882 a 0. 844 a 0.871 ab 0. 801 ab 0. 803 ab 8.957
Kia 0. 862 a 0. 844 a 0.851 ab 0.843 ab 0.819 a 4.988

H. REFEREMNR, A —-FXAEFERAENHERE. 05 KFERFBE, UTH.

Note; * According to t-test, the different small letters and capital letters in the same column mean significant difference at 0. 05 level, respecetively.

The same below.
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B HRERBES,
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TR I N8 S R A B R K L 45 2 B RN W AR
HRFGTHATEEES SBERFEBERFEFE
—ERERER I, £ 25 Co, K EH BT HH%
EHSBERAK. M3 CHA,.BETEARE
HARMAUTAEEOSBEFHEABEESR. 42
CTURANHERBEERREEFER, 50 ChHt,
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Table 2 Effects of the treatments at different temperatures on proline content in leaves of L. longiflorum

AR & & Proline content (pg/g)

50 ‘Cht b CK &k 5

Giﬁ%ﬁs 25 "C(CK) 38 C 42°C 46 °C 50 C et
compared with 50 ‘C (%)
J O 0.577 b 1.273 b 1.796 c 3.711 d 6.901 c 1096. 014
G 0. 837 ab 2.426 a 2.427 ab 6.532 a 7.034 c 740. 382
Wioorest 1. 296 a 2.011 a 2.119 b 4,838 c 7.503 b 478.935
Wiox 0.994 ab 0.988 be 2.438 a 3.819 d 5.981 d 501.710
Ka-2 0.686 b 1.263 be 1,853 be 6.014 ab 7.865 a 1046. 501
K7 0.551 b 1.058 be 2.032 be 5.502 b 7.49 b 1259. 347
Ki-2 0.529 b 0.473 c 1.791 c 3.297 d 6.069 d 1047. 259
Ky 0. 247 b 0. 805 c 0.992 d 1. 298 e 3.981 e 1511. 741
3 AEAAREENBEEAHATAEEASRAXIN
Table 3 Effects of the treatments at different temperatures on soluble protein content in leaves of L. longi florum
ARGHBETHIBEEENSE (mg/g) 50 ‘CHf tb CK T3
H AR The soluble protein content under the treatments at different temperatures Decrease rate
Genotypes compared with
25 ‘C(CK) 38 °C 42 °C 46 C 50 C 50 ‘C(%)
F; 10.923 a 9.678 ab 7.351 b 7.736 b 6. 655 b 39. 074
G 11.198 a 8. 89 b 5.648 c 5.538 d 4,383 d 60. 859
Wiorest 11,235 a 9, 146 b 4.768 c 5. 867 c 1. 837 e 83.649
Wiox 11,143 a 8.725 b 6.563 be 3.358 e 2.112 e 81. 046
Ks-2 10. 868 a 8. 945 b 7.021 b 6. 307 c 5.721 [¢ 47,359
Kz 11. 07 a 9.751 a 8.982 a 8. 835 a 8.212 a 25.818
Ki-z 11.18 a 9.623 ab 7.278 b 7.791 b 6. 087 be 45,555
Ki-1 11,033 a 9.586 ab 8.615 a 8.432 ab 8.395 a 23.910
3 CH,BEAREETHA LR ERR SRESEFRBEMNERBEBARGE O, 1050

H G Wiox fl Ky, s 7F 42~50 C 2 [a,. K., M Ky, BE
B AR T P AR B8/, I Wlorest 1 Wiox T &
FIIR R R A K M Koy B THURAEEGR W E R
El_ M Wiorest fl Wiox J& FHHER R H A,

4 BERMENBEESYHAMBERNX

HEAEFH MEREN LA BEEATAN
N R R RS EH G, 7 50 Carpy R
HERHRE 5 CHHY—FEMMG. RAMERE
AR BERAM A ARESGEA T NE.

MERENAR. BEEAMA B BIEAHENH

CH K 5 Koy REBBEZ R . WIS ESFREY
BERERE, B MEL /N R F, 1 Wlorest, T H
PLPERER s B IR KR Koy . Wiox G, R
AR HABF,
2.5 g E&FH
e tABAE 50 ‘CAEFE T /Y 4 THS AR AE4L R 4k
HRBRBEMNR 5. BRS TR RALTEMN 4
BN BEE S EER N, SEHEHEY
RERPEFEERRER. —FHEHEHAX 4 T
HEBRERARAEEABETNRR . BBE—F
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Table 4 Effects of the treatments at different temperatures on relative electronic conduction rate in leaves of L. longi florum

AR 4b BR BE T A AR X R G 3R 50 CH} b CK # hn 3
HERA The relative electronic conduction rate under the treatments at different temperatures( %) Increase rate
Genotypes compared with

25 'C (CK) 38 C 42°C 16 C 50 C 50 (%)
Fi 0.239 a 0.262 a 0.278 a 0. 285 b 0.292 be 22.176
G 0.221 a 0.229 ab 0. 264 ab 0. 345 a 0.378 ab 71.041
Wiorest 0. 201 a 0.208 ab 0,212 b 0.239 be 0.26 c 29. 353
Wiox 0.178 a 0.167 b 0.19 be 0.261 be 0. 308 b 73,034
Ke-2 0.188 a 0.196 b 0,224 b 0.272 be 0. 388 a 106. 383
K7 0.167 a 0.167 b 0,168 c 0.223 c 0.24 c 43.713
Ki-2 0.173 a 0.175 b 0.191 be 0. 269 be 0. 255 c 47,399
K K1 0.185 a 0.191 b 0,202 be 0.211 c 0. 257 c 38. 519

£S5 METAAAMEFGORREMERAARES TN

Table 5 Subordinative function value of heat-resistance indexes and comprehensive evaluation of L. longi florum

B R A0 2R ———

Subordinative function value of the variant rates of heat-resistance indexes ik TR/

EHE Jverage  Order of

Genotypes X AKE MERSE AREERSE FiERO R S sy for imative heat-
Relative water Proline Soluble protein Relative electronic unction resistance
content content content conduction rate value

F 0 0.598 0.746 1 0.586 4
G 0.283 0.253 0. 381 0.42 0.334 7
Wiorest 0.616 0 0 0.915 0. 383 6
Wiox 0.434 0.022 0,043 0. 396 0.224 8
Ko-2 0.646 0.55 0. 607 0 0. 451 5
Kz 0.394 0.756 0.968 0.745 0.715 2
Ki-2 0.596 0.55 0.637 0.701 0.621 3
Kia 1 1 1 0. 801 0.95 1

HES EAFH KNI RERERBER
* 524 0.950, KRR K, K2 . F, K, , Wiorest G,
B/ R Wiox,fU K 0. 224, B AT41,8 NEET
EEEMMMBEHEBRESFIFRF K K Ko
F,.K,, .Wforest.G.Wfox,

3 #HE5H®H

(OARBRAHEM G KB BERSTE. TH
HEETR MENEFRLIERN I REES
BERMEHAM AR AEHETNE . P EET R
EHANRAERS. QOFEBREZET. YA
EKBERBEYNARNINEREIT. FHRTE
SWEHENEKBRENWET SHAEKNIES,
HURERSKERAERRREAR L IEH I
TEEBMMEE S AT RESRRITE.
QREREEYEORNHABZ — FH LUBFERS

IFERETHEYES. RELHEESIBEARNS
B rEAEBEREANEMEZEER . ERE
JriE T AR R S B B AR T & FhE
AN ES, RESERRN  AREBELET B
FEAEFAESERALVENEZR BABRE
BEEZERRBEE. OFRAREEERY,.EREM
BT BEEETHNUEEEASERE —ENE
g BEERBAEZRE NS £ EFBKHR
PEFHSHEAERERES B, BTR,7TH
HEOSERLENFHONRENEENEH
KRR, OEYARZIUEHGEN, B TEHS
SRR, MBS R, BRA S KEEY R
AEABIEEARBENSIS HEDHRBA
TEFRH KT REHEERRIBTMA,
HEARIEBAR BERENEMEAKR. BET
ERERBEAFNRRBET, KEZEMHRFEH
CF#% 241 W Continue on page 241 )
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