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Table 1 Seeds used in this study

s = E2 HAl P

No. Code Name Type Source

1 Wl B (FILA) AT PR A (A m0) FhF A R FAE L
2 W2 K (W12 5) i IR F A BRA

3 W5 LiEAH AR HATT R AR A BR 2 A
4 #H6 JE R i HAE BRI 48

5 # 8 Kok RgEH (i) HAT HATT CF A0 BR 2 A
6 #H 12 75 206 G TS B BT

7 7 14 EIET (R ER) T VLI LB R AT BR A
8 W15 U ETE A GLd BRUFTIT S} 1 X T D4R SN I
9 16 A AR AR GLd 734 R AL A BRA 7
10 #17 EEEVINEE S HAE T A R4 A T
11 718 W — B A HAT BB R A7 R )
12 19 P2k Sk TT 32 (328) HAT PN T 7 R0l & SR AT BR A
13 20 AT T A G TN TR T X 3K TSR
14 7 21 T IR GLd T8 S B RIS BT

15 7 24 IR MNEE 3 AR VLT A R A
16 7 26 JEFDEFT Lt HAT ANUREE 7 e o YA
17 7 28 H I AR T LR A B
18 729 g A L SRR PR )
19 # 30 TG uaERINE RS G T T 5 X Tl o - 253

1.2 KwA*E

PRI F 3R 19 103 5 B AN 45 Bk (1 30 Bl i Fp 1 2%
140 K7, 55°C i 1712 Fi, 1 A 25, 60% &% F1 I 6 AT
BRI % 8 A R =1:1:109 50 L (1
K/ L) B H R, HOAT L, MK E 4~5 AN
i, BB B — B A A B BT N TR A etk 2

AL BT AT AR, o A PR, 50 AT X B A 2
FIEZCALH AP 3 R A, R A 18 bR, F
BEMLIX AL HES Ak 28 5E i, 4 3 2 B AL EE HL 10
PR AR E R S A B R I DL R A A S 9 A
A LGRS 2 FI5E 3 B BTRF I FIR ST PR
FIARUR , i 2R T 2 IR AR I I AE .
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Table 2 Conditions of experimental processing

Ab s ] e R B GR i S N
Lb T X . . X WRE
Treat " Treatment Temperature of Light intensity Photoperiod Humidity/%
reatments time/d day and night /(wmol-m™2-s7") /(B/) umeitys 7
i Ab 3
mitH 2 25°C/18C 300 12h/12h 70~80
Pretreatment
CAb
AL 5 37°C/27°C 300 12 h/12 h 70~80
Treatment
pOpi
5 25°C/18C 300 12 h/12 h 70~80
Control

1.3 WEmMBRFGE

PEFEEL (heating-injury index , HIT) A %2 2% X1
A SO AR AE T i A RO R R R A T 00
2 MR i I SR gk, Geit i sz AR AT
O340 G TTIFRER  FERRIE R ;1 bR F
<kt 8 17353 9 Akt R 80l 1/3 <Atk
ZEM B < AR R B 17255 9. R 7 B
12 <R T R f< bkt 8y 27357 9. fa bk
ZHEM R = ekt 5B 2/3 U R R LT
. AT REREL.

IEARE = 3 (PR BXBE) / (B R x M
A RS x100% (1)

HRAEHEFRE B 19 DASGEBR 152 it e B 4
PEHEAT 5328 = 91% A 55, 81% < B 55 55 <91%,
69% < 55 <81% ,57 < 5 £ <69% ,45% < 1 <57%,
33% <M B <45% ,21% <7 <33%, 11% < 38 2 3
<21% ,0<Hki#<11%,

MDA & 5 I 7 R A G 22 R 5 0k s U IR I
2 (ascorbic acid, AsA) 7 & & % FH — & HE ) i &
¥ POD I PRI E R A B B2k 5 CAT TG PE I 5 %
FHEE A0 L 8 %5 R N 2 IR % % [ (L - phenylalanine
ammonia-lyase , PAL) 1% VLI 2 2 % 2= & A (4 A4 pf
A SR 48 7 07 55 2 B AL ( polyphenol oxidase,
PPO) TE PRI & S 28 4 ) RS B AR A 8 Ty
1255 SOD T LI 7 R 1 &M O (i 2,355 5 APX TGP 4%
e H A 5L ( glutathione reductase, GR) & P & S
I 3 AP A M A ) &, i AR & S R E (H,0,)
A WEH BK ( glutathione , GSH ) BN g 1 B 2 R AR
()75 s BB A BT B 3 (057 ) 77 AR BRI 7 2R H]
2 OGS R B R e
1.4 HiEAbE

B UG EHE 2 A Microsoft Office Excel 2010, #72y
MR (2) 545 6 bn T AR B (VE SR BBR A1) a5

SAS 9. 4 BRA R4 5 A5 A 0 Tif 4 3R 450 e B 3 48 2K
HEAT ANOVA 77 2250 B AHSE 231 L [mE 4347 | 32 sy
SRT, RIHAZ(3) L (4) HHRSRIE R EE (U) , A5
(5)IHEAEE(W,) A (6) TR LA ERE D,
FEHEAT RIS, T PEA 45 b B TR B
it $ R KL = AbHR(E / X BRAE (2),

SR SREC S T A 2 OE A OGRS (3) 3
B R R IR AR (4) 5

UX)=(X, =X, )/ (X, —X,.) x100% (3)

(4)

K X5 i NG R X, 5B | SR TR

M/ IME X, 5B 1 R A TR R K (E

W, =P/ P, (5)

K, P L D ER R PRI TR

D= Ux,) xW, (6)
2 FHREHM

2.1 BERMETAEHREXSERMARBNAE
S RABE T

R 3 AT AN ] it ol 1) 4% 8 B it 4 3R B4 AR )
FEEEI IR ES 1, 8 BAS [R] 5 P Xk = B0Bp 380 7 i) 197 A7 7
BARMZES, WS HRFEEME,37°C/27C ik
5 d 5,19 ME RN GSH H,0, &t fil 0 /A 3
BT P R B BE S /T 1, U B R A T X s
BARAR AL IE H AR K BT B A BT A, 1T APX  GR |
SOD .POD ,CAT ,PPO  PAL J& P4 Fl MDA | AsA % & I
X IR

ST FEASE K 5 S A A Mok Z A R 1,13
AR G- 278 5 R KO 33.26% , Hid APX 5 AR
SERBURK, M 65.558% , GR W TE IR Z , PAL 1% P 1)
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AR S Z BN, N 13.214% , XA FE AR SR B AT
L Z ANOVA 3t & B, B O 77 2k MURTE 19 Fl i
FEAGE 3K 11 3% Z A A7 7 1 3 22 5 (P<0.05) , APX |
GSH .GR .SOD .POD .CAT .PPO PAL %14, MDA | AsA |

H,0, &t L& HIL ¥7EAS[R] & Fp 2 (B A7 7E ) i 3% 25
5 (P<0.01) , B BHAS [F] ) 75 A /N 25 5K 125 i o £ T 34
PE T EA PRI L ZRE M, 31X 13 8RR T LAME R
TRRZEER (3 S 1 S 2 F6 5

®3I Y HEELEREARMARBR AHELERSH

Table 3 Heat tolerance coefficient and variation among 19 varieties of green stalks non-heading Chinese cabbage

M # R %L Heat-tolerance coefficient

wANE KT
. o \ . N A . . ) ! = \TJ./—~ ‘Tj'/—‘ \ o= L
fog BRI e B Goop e g Trasr BREOERE R S8R gL
Code MR (OT0 womE D RN NG e BURE B W g TS A
R 1 i 1 o OmEERE WEME WEHE i oot FCHI
Activit Content Activit Content  Content  Content 0; Activit Activit Activit Activit Activity
ctivity ctivity ctivity ctivity clivity clivity
f GSH f MDA f AsA f H,0, i f PAL
of APX ° of R ° obAsh TR production  rgon  ofpOD  of CAT  of PPO °
rate /%
H1 0. 550 0.907 2. 000 2.439 0.536 0. 659 1. 187 1. 469 2.582 0. 286 1. 100 1. 861 65.3
H2 0. 889 0.920 0. 750 1. 045 0. 881 0.718 1.033 0.927 0.574 0. 600 2.333 1. 182 48.6
HS 0.947 0.971 0. 889 1.299 1. 600 0. 663 0.987 0.502 2.492 2.200 1. 197 1. 888 80. 1
H6 3.333 1. 090 0. 469 1. 029 0. 667 1. 190 0.957 1. 093 1.594 0.643 1. 059 1.298 38.2
H8 2.500 0.941 0.556 2.474 1. 900 0.572 0. 850 0.927 2. 164 3.444 0. 286 1.793 59.6
H 12 0. 556 1.632 2. 400 1. 871 1.429 0.534 0. 946 1.284 1. 504 1. 167 1.345 1.901 47.1
H 14 0. 636 0.818 0. 846 2.336 3.667 0.978 0. 843 0.818 1. 666 0.974 4.533 1. 176 45.7
H15 0. 842 0. 798 1. 625 2.859 2.143 0. 636 0.843 1. 166 1.292 1. 889 1. 090 1. 309 75.0
H 16 1.032 1. 070 0. 750 1. 008 0. 700 0. 676 1. 112 0. 645 0.630 1. 000 0. 639 1. 196 13.4
H 17 0. 750 0. 786 1.247 1. 107 1.222 1.921 1.349 0.293 0.424 1.182 0.753 1.028 61.6
H 18 0. 900 0. 154 1.263 1. 054 1.273 0. 692 1.029 0. 964 0. 855 0.643 1.022 1. 125 31.8
H 19 1. 167 1.159 0. 750 1. 704 1. 750 1. 566 1.024 0. 667 0.974 0.258 0. 500 2.361 63.9
H 20 1. 750 0.782 0.778 1.628 0.797 0. 662 0. 571 0. 698 0.932 0. 469 0. 608 1.331 20.5
21 0. 091 1.351 0.778 1. 056 1. 088 1. 196 1. 094 0. 900 1.247 3.056 1. 040 2.153 24.0
H 24 3.333 0.814 0.438 2. 486 0. 300 0. 602 0. 639 1.722 1. 692 0.431 2. 444 1. 608 41.8
H 26 1. 500 0.958 0. 167 2.612 0.135 1.276 1. 206 1. 084 1. 406 1. 750 1.424 2.228 50.0
28 1. 400 1.377 1. 600 1.303 1. 000 0. 461 0. 796 1.232 1. 866 1.333 1. 850 4.418 31.2
H 29 0.273 0.938 1. 100 1. 190 0. 882 1. 178 1.187 0.810 1.543 1.250 0.388 1.403 31.1
H 30 0.375 0.782 1.200 1. 663 1.917 0. 654 0. 956 2. 064 1.544 0. 667 1. 130 1. 038 60. 9
P
M 1.201 0. 960 1.032 1. 693 1.257 0. 886 0.979 1.014 1. 420 1.223 1.302 1. 700 46.8
ean
8.35" 6.25™  2.85 5.96 11.7 6.12 2.15 3.46™ 16.3 6.8 46.9 41.4™  19.6
F value
5 5 RN
CV 9% 65.558  19.852  55.234  42.107 32.937 32.133  26.002 42.211 20.046 48.574 18.948 13.214 15.573
0
T FRORTE 0.05 K EREMISE;  FIRTE 0. 01 KF EBFEMR, TR,
Note: * indicates significant correlation at 0. 05 level. ™ indicates significant correlation at 0. 01 level. The same as following.

2.2 BEALHIKBFXZIEFBEXSH
X 19 P EEARZEBR F SR 13 DRI T AR S0
Pr(3 4)  GP2RR W, SRR Z A7 75— 1Y IE SAf O

KF, Hi APX JEYET R E S GR 161 .05 A il
R R B B2 18] A 6 R 800 9 - 0. 518
-0.502 ,H,0, &5 SOD 1% ME 2R BorH 56 R ECh
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-0. 498 , KRN i 3 ARG ; PAL #6115 GSH & i |
HIT 5 MDA & 2 (i $4 5 2502 18] i AH OC 2 8803 51 R
0.562.0. 462, ¥ B IE A X, H,0, &85 0,7 74
R T AR ZR B[] 6 B M A B 3 1E A 6 A G R AR

90,604, HELAT L, AN 45 Bk ST I A Y
SN S — AL T, B —FE AR A BEHE A A B 25 it o
(] i P RE 7, 75 BRI 2 S0 BT T A PR A )
Fofr Ay it b

F4 BEAEKBR 13 MEETHRARBNEXSH

Table 4 The correlation analysis of 13 indicators about heat-tolerance of non-heading Chinese cabbage
Ptk P!
JLAN N B 7 Ny - —
o BHeH _ . . HTH A sl R 2 RRA
Rt Ik \ T NS U= ¥4 e
o MR OWN wwm P TR S WET mue i AR LS s A
N it T AHCR RSN WM WM WM EEEME HEK
Index bR Content o Content Content Content L . . . . .
Activity  of GSH Activity of MDA of AsA of H,0 0, Activity  Activity Activity Activity Activity HII
. AP)Z of GR ‘ > production  of SOD  of POD of CAT of PPO  of PAL
O
rate
PUIR IR AL S A e 14 1
Activity of APX
A H R
—-0.058 1
Content of GSH
A I H A3 D g T
- * .21 1
Activity of GR 0.518 0.219
[SpetL g s
Content of MDA 0. 197 0.067 0.053 1
LR LR &
Content of AsA 0.317 0.097 0.165 0.223 1
RLL e i ~0.113 0.0004 -0.303 -0.232 -0.026 1
Content of H,0,
AT T A i A
AR -0.502* 0.014 0.094 -0.309 -0.198 0.604* 1
05" production rate
I 15 I
ﬂjﬁﬂﬂ:% iﬂﬁﬁ&{ﬁfﬁi 0. 149 0.018 0.229 0.405 -0.111 -0.498* -0.308 1
Activity of SOD
o N=oy
dﬂﬂ:%ﬁﬁ@ t 0. 154 0.190 0.172 0.436 0.101 -0.413 -0.193 0.373 1
Activity of POD
‘Tj'/“ A it I M
J;fkfiékf@?ﬁrﬁt -0.074 0.250 -0.147 0.123 0.187 -0.036 0.076 -0.229 0.274 1
ctivity of
\ 5 i VT
i;ﬁifyffglﬁ)& 0.011 -0.041 -0.062 0.252 0.424 -0.159 -0.292 0.190 0.113 -0.202 1
T 4 T 4
f??ﬁafﬁiiﬁ%{ﬁ t 0.056 0.562* 0.160 0.037 -0.171 -0.148 -0. 139 0.092 0.356 0.207 0.009 1
ctivity of
PR
HIT -0.091 -0.090 0.202 0.462* 0.352 0.085 0. 151 0.090 0.397 0.130 0.002 -0.061 1

2.3 BEAGEKAXESIERERST S

H A SRS FE bR B HEAT S A o3BT, X 13 AN ER
PRy EAT R AL B MR T 1 BRI 53 5
5 AN FRLF KR 5 ARG TR, HO R Y BTk 5 5
H22.6% 15.6% 14.7% 11.8% .9. 1% , B3t 5Tk %
T4 5% fERET AT T4, 5% 25 T RIR %5 R
HERZEXHE K T 0. 35 (OAFAE 1] et = 2 REAIE ) o
Mo e 25 A 45 bR 1 1 FEE A MDA (0.399) | H,0,

(-0.416) .0,7(-0.378) .SOD(0.388) .POD(0. 424) ,
WA 2 I EE A APX (-0.513), GR
(0.412) ,0,7(0.357) (HI(0.377) , B LE & 4545 3
B3 B 4L FE GSH (0.512) . AsA (- 0.424) . PAL
(0.525), 25 & 48 ks 4 FZH GR(-0.525), CAT
(0.510) P&3E 27 A6 bR 5 2l AsA(-0.474) .PPO
(-0.491) HII(0.350) PeiE .
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Table 5 Principal component analysis of the index of non-heading Chinese Cabbage
T H FH 1 Fidr 2 F s 3 F s 4 Fr 5
Item PC1 pPC2 PC3 PC4 PC5
A4, i
h.‘{E{H 2.936 2.047 1.910 1.528 1. 256
Eigenvalues
22. 15. 14. 11. .
Contributive ratio/ % 6 3.6 7 8 9-7
Fit ik
Cumulative contributive ratio/ % 22.6 38.3 3.0 64.8 745
VNN g i 24 AV il E
P bt PRI RS 0. 159 -0.513 0. 106 0.347 0. 131
Feature vector Activity of APX
BWEH kA i
Content of GSH 0. 081 0.223 0.512 0. 001 0. 244
g i i il G
e I PR e 0. 144 0.412 0. 049 -0.525 0. 102
Activity of GR
WS
Content of MDA 0.399 0. 059 0. 209 0. 239 0.200
o TARENE =N
PR MLAR B 0. 142 0.296 -0.424 0. 085 -0.474
Content of AsA
UE=R iR Ru Ty
TR -0.416 0.118 -0.082 0.273 0.048
Content of H,0,
AR B A R
.~ . -0.378 0.357 0.018 0. 007 0.302
05 production rate
1 A Py
ﬁﬂ{k%lﬁ{tﬁﬂ{ﬁ 2 0. 388 -0.113 0. 006 -0.291 0.316
Activity of SOD
ok S A R
. . .13 . .
Activity of POD 0.424 0. 183 0. 130 0.195 0.173
4 A S i
ﬂi{j{#ﬁ‘@@(ﬁ t 0. 048 0.272 0. 197 0.510 -0.174
Activity of CAT
Z B F AL P
.22 -0. -0.294 -0.092 -0.491
Activity of PPO 0.227 0.073 0.29 0.09 0.49
RN R A B
Activity of PAL 0. 191 0.128 0.525 0. 038 0. 175
HEEFe%
%IEE#Z 0.179 0.377 -0.276 0.269 0.350

2.4 BEEAGHAXEZEABERERHST

W I LG B AR A S SRR A TR S 2R A
FEARFIME (R 6) , L5 A TR bR (B AR T Ak i, AR
P25 L5 H b 2 BURRAE ) AR bR ) 1 AR G M SR
Ja R BT A T R Y 255 46 Br SR pRi L
{8, A5 B8 THE LR B 484 D (H, fif#ES D
EERIEAHSCOE R RS D (B KN, XoF 4 Rt $4upk aft
ATHEE | ot M 1 A SRR A 2T 16 T 207 2.
187 21, M APESS 4 5 A Fh 3R 15,7 8.
HLESHI4) (LT,
2.5 BELRLIkA M HE FRE T

W25 b Pl BT A A A R B R E R S (A A

)5 DE(HAE) 17 2 ootz 4 BIR 4 HT,
FIrA AR a3 (P<0.15) #E AT BRI APX MDA |
AsA POD HII, 3t 5 845, B 23R8 0 F &AL
.

D=0.752 75 — 0.021 90x,— 0.042 48x,— 0. 034
08x,— 0. 079 84x,— 0.225 61x,,

/E\:‘:F',x, :APX 0, : MDA ;205 : AsA ;x4 : POD ;x, : HII,
R*=0.908 3, {5 (Cp)=12.1826

A A7 BRI D (B 4G 56 HAE B A 3
K T7.5% ~99. 4% ,HAF-IKE EE Ry 93. 2% , 1t B L F5 )
R v, T RE MR
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Table 6 Principal component scores of heat-tolerant WRIEF 7 h D E AT L) B Perk d o 0 SR A
coefficient of non-heading Chinese Cabbage H16.75 20 .75 2. VS R 1 .35 8.7 15,

mA ERSR L EMSr2 BERS3 EMSr 4 EWSS FH SAS 9. 4 #cf , R B 227 7 Fs AR D (X 19

Cultivars PCl PC2 PC3 PC4 PC5 AR EE TR SR BT (18 1) 7E R =0, 908
H1 1. 646 1. 506 0.060  -1.273 2.343 IR 32, BT 2 T 18 7 21 . 17,
72 -1.105 -0.762  -0.686  -0.910  -0.537 29 T 20 .75 16, FI IR, 9 K HTH 1275
#HS 0. 632 1.547 0.076 1.527  -0.039 24 26 75 30 75 28 7 19, F IR, 6 = %R
#H6 0.711 0.711 0.711 0.711 0.711 H 195 8. 15,75 5.9 1475 6, I I PR,
7 8 1.739 0.172 0. 361 2.909 0. 187 2.7 &N
213 LTS L3 CLEss 034 KA 3 A SR ORI T IR AR P13
H 14 1. 400 0. 489 -3.132 0.240 -2.967 ,/ﬁﬁ\;g%z 5\%3 15 j{]ﬁ%ﬁ’ﬁﬂ‘?ﬁh,% 1\%5 8\?515 17\%5 19
15 1. 661 1.262  -1.560 0.299 0. 461 H30 R NEED,H 2.5 12,5 14,55 26, Pt
#H 16 -2.132  -1.037 0. 841 -0.823  -0.510 M 6.7 24 WINPT 187 21,75 28 .75 29
#H 17 -3.750 1.304  -1.036 0.519 0.538 R MR B 167 20 R MR B, HE 1A
18 -1.314  -0.986 -1.460  -1.394 0.394 WL 17 575 19 )8 T3k, SHERSEUMT 45 1
FIOCL23 0602 0029 0676 00260 Ay RRAEAE S, T SR E SR HOR fiESE
H0 0292 240 008 0501 0.7 PERURGEER AT 1R b ff
21 -1.416 1. 055 1. 835 0.574  -1.287 B2 085 0 T LA 2 FE 2 AV EM AR AN ZEBR 1
W24 2443 3289 023 0.9 0.666 SERITEE IS HT LS TR R 05 AR 0 H
W26 0377 0317 0571 176 1053 HEATIAE T BE B RO 49 (153 8, 45 R R B
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Fig.1 Clustering results of D value of 19 green stalked non-heading Chinese Cabbage
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Table 7 Membership function analysis and comprehensive evaluation of non-heading Chinese Cabbage

. K& R EUE it e
Anfif Membership function val FHfE D fi :
. embership lunction value Heat-resistance
Cultivars Mean D value ki
rankin
U(x,) U(x,) U(xy) U(x,) Ulxs) &
H1 0.129 0. 046 0.512 0. 878 0. 000 0.313 0.249 17
H2 0.573 0.501 0. 391 0. 802 0.542 0.562 0. 498 3
HS 0.292 0.038 0.513 0. 290 0. 449 0.316 0. 268 16
HO6 0.280 0. 205 0.614 0. 461 0.307 0.374 0.321 14
H8 0.114 0.314 0. 558 0. 000 0. 406 0.278 0.232 18
FH12 0.175 0. 000 0. 697 1. 000 0. 506 0.476 0. 355 13
H 14 0. 168 0. 250 0. 000 0. 560 1. 000 0. 396 0.276 15
H 15 0.126 0. 095 0.251 0. 548 0.354 0.275 0.207 19
16 0.739 0. 556 0. 635 0.783 0.537 0. 650 0.597 1
H 17 1. 000 0. 086 0.335 0. 502 0. 340 0.453 0.478 6
H 18 0. 607 0. 546 0.267 0.903 0.367 0.538 0. 491 4
19 0. 600 0.227 0. 505 0. 469 0.436 0. 448 0.418 9
FH 20 0.442 0. 838 0.514 0.716 0. 540 0.610 0.532 2
721 0. 623 0. 136 0.794 0. 490 0. 684 0. 545 0. 485 5
24 0. 000 1. 000 0. 465 0.549 0.316 0. 466 0.376 11
26 0. 455 0.412 0.592 0. 248 0.243 0. 390 0.376 12
H28 0.077 0. 304 1. 000 0. 824 0. 708 0. 583 0.433 8
29 0. 680 0.222 0.584 0.691 0. 360 0.507 0.476 7
30 0.202 0.722 0.285 0. 900 0.248 0.471 0.392 10
$X_E 0. 303 0. 193 0.170 0. 130 0. 104
Weight
*8 EBREMBIREHE
Table 8 Mean value of each cluster
i # R L Heat-tolerance coefficient
#ht - : — — : : IEI
ot PSR IR AR b R o HUSR IR B L AL s
Activity of APX Content of MDA Content of AsA Activity of POD
PG 3
e 0.932 1.172 0. 959 0. 826 0.345
Cluster 1
Ak 1. 388 1.94 1. 088 1. 498 0. 492
Cluster2
i
=K 1. 468 2.073 1.752 1. 965 0. 606
Cluster3
MR, R4, Zoug it st r ik g ok E N T2
1 A3 — s Y =z )| 22
3 it SERZE ST (BT S, s I R P ) T 5 45 I

FRTXHEY I AE S E AR ZRE . SR
PRS2 B g LR I, RPN 2 e 2R 2R B A B A A S SR
a7 eyl R, AT A T 45 0 | i R — AN A A i A

T 485 B 52 RI R 4 B e MY A T A
PR 70 R TR I ST DL B DA A BT AR BB (arbu
scular mycorrhizal fungi, AM ) XFHEH X 4 5 4 5% i 127
S5 W N TR SRS BT LA KA A £ DT
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Establishment of Evaluation System for Antioxidant Index of Heat
Tolerance of Green Stalks of Non-heading Chinese Cabbage
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Abstract;In order to explore the germplasm resources and recommend excellent variety of heat-tolerant non-heading
Chinese cabbage for production, this study applied multivariate statistical method to comprehensively analyze the
antioxidant related indexes of 19 green stalks of non-heading Chinese cabbage with high temperature stress treated.
Results showed that after 5 days of high temperature stress, the average coefficient of variation of each index for different
cultivar was 33.26%. The rate of superoxide anion radical generation is significantly different among varieties, and the
other indicators are significantly different. The correlations of these indexes reached significant level and six of them are
most significant; the rate of superoxide anion radical (0, ) production was significant and positively correlated with the
content of hydrogen peroxide ( H,0,). Thirteen indicators were converted into 5 domain components which explained
74.5% of the source of difference. According to the principal component score, the membership function was calculated
to obtain the comprehensive index D value, and the tested materials were ranked. The top three heat-tolerance varieties
were Qing 16, Qing 20 and Qing 2, and the last three were Qing 1 and Qing 8 and Qing 15. According to the D value,
19 kinds of green stalks non-heading Chinese cabbage were clustered into three clusters. In the comprehensive evaluation
of clustering results, APX, AsA, MDA, POD heat-tolerance cofficience, and HII are inversely proportional to heat-
tolerance. The comprehensive evaluation model D =0.752 75-0.021 90APX-0. 042 48MDA -0. 034 08AsA -0. 079
84POD-0. 22561HII is obtained by multiple regression analysis which can be used as a comprehensive evaluation model
for heat tolerance of green stalks non-heading Chinese cabbage. These results provided a scientific and accurate
evaluation system for heat tolerance resources exploitation and cultivars selected breeding of non-heading Chinese
cabbage.

Keywords : non-heading Chinese cabbage, green stalk, principal component analysis, membership function, heat-

tolerance





