PG VEYI 4R 2024, 45(2): 288-295
Chinese Journal of Tropical Crops

& N B R R P T B B S RE R AR I 1k

il

ALK, BEE A, NFRE, HERE, B

L. REA LR FBES I, R 5711005 2. MR RFMGEY#BE, BRSEH 570228

T OE: AL 27 AWIKARZR 40 1O MR, TE3E 1dE, BT 39 Crimbiss, M EEHE 72 h
JEIENRN, @A EFERE L (TDG) kAl . . AR R R AR BT B E 6 AN [EIT Pk B
ZZ, ME 39 CHrA 0h f148 h 9Bk (PH). 25 (SD). &Y fig (SFW) FITHW G E (SDW) ST A 24845 L
Fomt o AEX 4R R fr it (SPAD ). LR (REL )., %&b (POD ), AL EBEHE (CAT). @Ak L
&M (SOD). W& (MDA), iz & it (Pro) MRV &R (SS) AR, EMAHH ik 124
FEFRIITH RS (o), ZERTEN 6 A HZ RA BT EHE 5 FILHER A WA 2T 72 8 S7 T B TR AN B AR A R A5 I
AL eI IR R . S5 ERM . LI TDG MRHE, 27 ¥R AR TA A 3 4>, FfaEm A 18 4>, R 6 4,
6 AT AL B 25 A PR 45 R 5 IVE TR B e 2 R AR — 3 W AME PR M BRI . Y=-0.426+0.049.X,—
0.011X,-0.009.X5-0.018X,, & T (14 Fe At nl )3 77 R T b 3061 et i it Ak, T S Y (34— 3%, UiHH SFW (X, ).
POD itk (Xy). CAT Witk (X3) 1SS & (Xy) X 4 MEHR AT R BT LLPH T Hh PEAn 25 N #A ik 22 52, W
P8 I P S X8 HR AR o ARG 0 1 11 8 IR B 0T I A e SN AP SPAN IR R, i g L i A TR L A i 7 42
BEARHE
KW IR MR TR B EIAE
FESES: S642.5 ERARIRAD: A
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Abstract: In this paper, the seedlings of 27 inbred lines of bitter gourd with four leaves and one heart were used as ma-
terials. After pre-cultivated one day, the seedlings were subjected to 39 ‘C temperature stress. And the 27 germplasm
resources were divided into three types: high heat resistance, medium heat resistance and heat sensitivity screened by
the heat damage index (TDG) after 72 hours of high temperature stress. Among them, six inbred lines with different heat
tolerance were selected to measure 12 morphological and physiological indexes subjected to 39 ‘C stress for 0 h and
48 h, respectively, including plant height (PH), stem diameter (SD), plant fresh matter (SFW) and dry matter (SDW) and
leaf relative chlorophyll content (SPAD), electrical conductivity (REL), peroxidase activity (POD), catalase activity
(CAT), superoxide dismutase activity (SOD), malondialdehyde content (MDA) ), proline content (Pro) and soluble sugar
content (SS). The comprehensive evaluation values were obtained by the principal component analysis of heat resistance
coefficients (o) of 12 morphological and physiological indexes to evaluate heat resistance of the seedlings. The mathe-
matical model of heat resistanc evaluation was established by the stepwise regression analysis to obtain the heat resis-
tance evaluation index system of bitter gourd. According to TDG, among the 27 bitter gourd inbred lines, three were

S HER 2022-08-22; {&EIHE 2022-10-28

E&mME AEPHIBLTHE ARG LW (No. KYYS-2021-07 ); = E RV R4 B E 5 BT 58 B # Z % 5 ( No. YDLHOS ),

EERIN  MEK(1998—), 2, WA, M7 Sl fEY) ks o =815 1E# ( Corresponding author ): BIA Ji ( LIAO
Daolong ), E-mail: ldIshc@sina.com,



55 2 3] RAFIRAE i I 5 8 DA R P PP A B HE S i 14 0 i 289

heat-resistant, 18 were medium-heat-resistant and six were heat-sensitive. A mathematical evaluation model of heat tol-
erance of bitter gourd was established using the stepwise regression equation, which is Y=-0.426+0.049X,—-0.011.X,—
0.009X;-0.018X,. The established optimal regression equation was used to predict the heat resistance of the tested ma-
terials, and the predictive values were basically consistent with the comprehensive heat tolerance value. Therefore, the
heat resistance coefficients of SFW(X;), POD activity (X;), CAT activity (X3) and SS content (X;) could rapidly and ac-
curately estimate bitter gourd heat resistance and were suggested to be used as evaluation indexes for heat resistance of
bitter gourd. In order to provide a basis for the breeding of new heat-resistant bitter gourd varieties in Hainan in summer
season, the heat-resistant bitter gourd germplams were screened and a heat-resistant evaluation system was constructed.
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Tab. 1 Source of inbred lines of bitter gourd tested
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No. Name Source No. Name Source No. Name Source No. Name Source
1 KG14-4  f§rd 8 KGO01-4-3 jiasa) 15 BG021 &K 22 LD46-1 AR
2 KG14-2 i/ 9 KGd201-2 figea) 16 KG04-3-1 &R 23 KGdz05 [iE35]
3 LD40-1  #a# 10 KGI10-1 R 17 LD49 IR 24 KGI810 T
4 KG18-2 {174 11 KGO1-2 28] 18 KG34-2 AN 25  KGdz01-1 ji35]
5 25-15 IR 12 KG22 G35 19 KG06 IR 26  KG26-1 7R
6 BG10-2 %K 13 LD50 G35 20 LD38-1 i} 27 KG26-2 7R
7 04-17-4  MrHZF 14 KG37 i) 21 KG13 ji535]
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Tab. 2 Evaluation criteria for thermal damage grade of
balsam pear seedlings
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Tab. 3 Heat damage index and heat resistance evaluation of 27 inbred lines of bitter gourd

FI 28 2 44 DG i #AAE TR FI 28 2 44 DG i A T
Inbred lines name Heat resistant type Inbred lines Heat resistant type
KG14-4 13.89 i} 44 7 BG021 54.76 2 i FAAY
KG14-2 29.41 fiff 44 KG04-3-1 54.76 r 2 i AR
LD40-1 31.67 (R LD49 56.94 r 2 i AR
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Fig. 1 Heat-injury symptoms of bitter gourd seedlings under high stress
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Fig. 2 Correlation analysis of various indexes of heat resistance of bitter gourd

PP IR PP, T v TR M 36 o 107 7o) S5 o P
it — R Z ik,
23 ERHBES. £BERNERS S
SHBURO N7 SIEN N\ E BN P SE =L N i ]
it R EHAT E R AT, AR E R T 1 g
A FE bR, SR 12 DT briG N 3 4
B AE S M ZE B e R AR 3 S EST, 3 E
WA BBk A 90.58%, o Hor, 55— 4 sk
FN 44.41%, FEALHE REL, CAT 15, SOD i
. MDA % . SPAD {H Y5 SS & & iX 6 N8 hrit
AR MR EIE R B, R AR R B A = 12
MDA % &1 REL [Tt #4250, DA T MESE R A= 4
MEZEFRRE T 55 s kRN 31.25%,

& POD V&Pt . CAT i PEH SOD it 3 MEhrny
Mt AR E, PTG G T RS R R G (£ 4.K 5),

o — E WA (F). 8 - EWRassa
(Fp) FI%E = F WU 1355 (F3) FUAHXER ) 5T Hk
FRIGI IR REELE G100 (F), LRG0 BRER
i A R, ez s . FHER 6 T, KG14-4
ML B35 B, o 2.037, FUH L (T bk
ik ; KG26-1 MZR B0/, h-1.578, £
LA R TS R e 55 o

x4 EBSTHLEFHEERREHE
Tab. 4 Common factor eigenvalues and contribution rates
of principal components
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Tab. 5 Principal component analysis of 12 indexes at seedling stage of bitter gourd
v
. ERI PH SD SFW SDW REL POD CAT SOD MDA Pro SS SPAD
Main component
1 0.121 —0.045 0.299 0.241 0.334 -0.294 0.362 —-0.354 0.363 —0.163 —-0.312 0.355
2 0.490 —0.468 0.330 0.410 0.026 -0.063 —0.101 0.099 -0.211 0.357 0.021 -0.257
3 —0.035 —0.104 0.084 -0.001 0.335  0.527 0.237 0.397 -0.263 -0.319 -0.449 -0.069
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Tab. 6 Comprehensive score, predicted value and ranking
of heat resistance coefficient of each inbred lines
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KG14-4 3.982 0.219 1.342 2.037 1
KG26-1 -2.773 —1.386 0.584 —-1.578 6
KG26-2 2386  —0.323 1.224 -0.978 5
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