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Abstract: In order to identify the thermotolerance of Luffa acutangula, thirty-two varieties were screened, and the
physiological response to heat stress with different heat resistance, such as WB121 (tolerant), WB105 (susceptible)
and YL8 (intermediate), was studied. The results showed that 32 luffa varieties included 3 heat-tolerant, 4 heat-
susceptible, and 25 intermediate varieties. The relative conductivity (RC), the contents of malondialdehyde (MDA)
and soluble sugar (SC) in three varieties gradually increased with the prolongation of heat stress. However, there
is no significant difference in activities of three antioxidases (SOD, CAT and POD) within these cultivars. The
chlorophyll fluorescence parameters (Fv/Fm, Yeild and ETR) of all the three luffa varieties decreased with the
time of heat stress, in which the susceptible variety WB105 had significant decline. The Pearson correlation
analysis indicated that the heat injury index had positive correlation with RC, MDA and SC, but negative with the
chlorophyll fluorescence parameters (Fv/Fm, Yeild and ETR), and the correlations between the heat injury index
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and three antioxidases (SOD, CAT and POD) activities were not significant. Therefore, the chlorophyll
fluorescence parameters (Fv/Fm, Yeild and ETR) are rapid and accurate indicator of the heat injury and could
serve as important physiological parameters for identification of thermotolrance in Luffa acutangula at the

seedling stage.
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Table 1 Information of Luffa acutangula cultivarstested
T AR E AC R SRR o —F USR] K JRKS ISR
No. Variation or Clone Source Seed harvest time Growth vigour Length/diameter (cm/cm)
WB121  Higts R Xinlvsigua J"7% Guangdong 2015-6 F55 Medium-down 55/4
WB90 WB90 Z&[® Tailand 2015-6 fit Strong 40/7
WB113 X4tk £2)I Shuanglvchangsigua J~7% Guangdong 2015-6 4 Medium 58/5.5
WB103 ZY38 J"7% Guangdong 2015-7 %5 Medium 45/45
WB18  WBI8 J"Z% Guangdong 2015-6 FFIE Medium-up 48.5/6
WB123  4:fif 828 Quanneng 828 J"7% Guangdong 2015-6 rh%%E Medium 49/5.5
YL9 ML 95 Yalv9 J"Z% Guangdong 2015-6 45 Medium 30~45/4.8
WB77  WBT77 J"7% Guangdong 2015-6 %5 Medium 51/6.5
ZY35  FiLuffaM18 L3k Malaysia 2015-6 ffE Strong 54/7
WB83  Hji 35 Huangguan 3 J~Z% Guangdong 2015-6 155 Medium-down 50/7
S1174  S1174 J"Z% Guangdong 2015-6 45 Medium 44711
WB135 WB135 J"Z% Guangdong 2015-7 FF£E Medium 40/6
WBX  WBX J”Z% Guangdong 2015-6 - -
WB102 WB102 L3k Malaysia 2015-6 FE Strong 37/8
WB75  [H#F ¥ KA Yangchunshapidarou )~ % Guangdong 2015-6 HE Strong 39/75
YL8 MLk 8 5 Yalv8 J"7% Guangdong 2015-6 5 Medium 40~55/4.8
YY2 A 2 %5 Yuayou 2 J~Z% Guangdong 2015-6 fiE Strong 49/4.95
WB107 A fE 542K Weinonghuadiansigua %< Guangdong 2015-6 55 Weak 28/6
224# 224# J~Z= Guangdong 2015-6 fiE Strong 61/5.2
WBI115  JE#li#2/ Baopengsigua J"7% Guangdong 2015-6 % Medium 45/4
YL6 MLk 6 5 Yalv 6 J"7% Guangdong 2015-6 155 Medium-down 48.1~56.6/4.69~4.91
2524 252# J~Z% Guangdong 2015-6 fiE Strong 30/5.2
YL2 Lk 25 Yalv2 J"7% Guangdong 2015-6 FE Strong 54.5/4.8
WB80 {175 7 ‘5 Jiangxiu 7 J~% Guangdong 2015-6 & Medium 28/9
WB119 A%t Qidalv J"7% Guangdong 2015-6 155 Medium-down 47/45
454 454 J~Z= Guangdong 2015-6 fiE Strong 61/5.2
WB73  WB73 J~Z= Guangdong 2015-6 fiE Strong 4317
11# 11# J" 7R Guangdong 2015-6 HE Strong 45/6.3
YY3 B 35 Yueyou 3 J~Z= Guangdong 2015-6 fiE Strong 50/5.5
WB105 1871t 35 Meihua 3 J"7% Guangdong 2015-6 155 Medium-down 33/6.5
2544 254# J"Z% Guangdong 2015-6 FF£E Medium 54/4.5
WB141 WB141 J" 7R Guangdong 2015-6 5 Weak -
* 2 AR RGP FEREIR
Table 2 Heat-injury symptoms of Luffa acutangula seedlings
&% Class I Cotyledon L Young leaf H M- Mature leaf T 4 Hypocotyls
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3 3d JFHML, 5d JFRMATAE  3d JEMEE, 5d FH AT 3d AT, 5d R TR 3d R JRIKAEAE, 5 d KiEar kK
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Fig. 1 Heat-injury symptoms of Luffa acutangula seedlings
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Table 3 Classification of heat-injury symptoms and thermotolerance evaluation of Luffa acutangula seedlings

mn A 7S 434 Class Y 5E A PERRE i s g JE i FA A
Cultivar Number ¢ 1 2 3 4 Identified class Heat-injury index Membership grade Thermotolerance evaluation

WB121 16 3 10 2 1 1 26.56 1.00 fif #4 Heat resistance

WB90 16 2 7 4 1 1 28.13 0.98 i # Heat resistance

WB113 16 2 7 6 1 1 34.38 0.89 fif #4 Heat resistance

WB103 16 3 3 9 1 2 37,50 0.84 BT #4 Less heat tolerance
WB18 15 4 3 3 5 3 40.00 0.81 M # Less heat tolerance
WB123 15 2 6 2 5 1 41.67 0.79 B # Less heat tolerance
YL9 16 7 6 3 1 43.75 0.76 M # Less heat tolerance
WB77 16 1 4 7 4 2 46.88 0.71 21 # Less heat tolerance
ZY35 16 1 5 3 7 3 50.00 0.67 BT #4 Less heat tolerance
WwB83 16 3 9 4 2 51.56 0.64 21 # Less heat tolerance
S1174 16 3 8 5 2 53.13 0.62 B # Less heat tolerance
WB135 16 2 10 4 2 53.13 0.62 M # Less heat tolerance
WBX 16 2 3 1 10 3 54.69 0.60 Bt 4 Less heat tolerance
WB102 16 1 2 4 9 3 57.81 0.56 M # Less heat tolerance
WB75 16 4 5 5 2 2 57.81 0.56 21 # Less heat tolerance
YL8 16 2 6 8 3 59.38 0.53 Bt 44 Less heat tolerance
YY2 16 1 7 6 2 2 64.06 0.47 it Non heat tolerance
WB107 15 2 4 6 3 3 66.67 0.43 Mt #4 Non heat tolerance
2244 16 1 5 8 2 3 67.19 0.42 it Non heat tolerance
WB115 16 1 1 13 1 3 71.88 0.36 ANTif # Non heat tolerance
YL6 16 1 15 3 73.44 0.33 it Non heat tolerance
2524 16 1 15 3 73.44 0.33 Mt # Non heat tolerance
YL2 16 4 9 3 3 73.44 0.33 Mt # Non heat tolerance
WB80 16 1 4 6 5 3 73.44 0.33 it Non heat tolerance
WB119 15 3 7 5 3 78.33 0.26 Mt # Non heat tolerance
454 14 1 10 3 3 78,57 0.26 it Non heat tolerance
WB73 16 1 11 4 3 79.69 0.24 Mt # Non heat tolerance
11# 16 1 8 7 3 84.38 0.18 it Non heat tolerance
YvY3 12 4 8 4 91.67 0.07 i Heat-sensitive

WB105 16 5 11 4 92.19 0.07 #H Heat-sensitive

2544 13 3 10 4 94.23 0.04 M Heat-sensitive

WB141 16 2 14 4 96.88 0.00 #H Heat-sensitive
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Fig. 2 Cluster analysis of 32 Luffa acutangula varieties based on thermotolerance membership grade
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Fig. 3 Heat-injury symptoms of Luffa acutangula seedlings under heat stress
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Fig. 4 Changes in height and fresh weight of Luffa acutangula seedlings under heat stress (n=4). *: P<0.05.
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Fig. 5 Changes in cell membrane stability and permeable substance of Luffa acutangula seedlings under heat stress (n=3). RC: Relative conductivity; MDA:

Malondialdehyde; SC: Soluble carbohydrate.
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Fig. 6 Changes in cell antioxidase activity of Luffa acutangula seedlings under heat stress (n=3). SOD: Superoxide dismutase; CAT: Catalase; POD: Peroxidase.
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Fig. 7 Changes in chlorophyll fluorescence parameters of Luffa acutangula seedlings under heat stress (n=4). Fo: Initial fluorescence; Fv/Fm: Optimal/

Maximal quantum yield of PSII ; Yield: Actual quantum yield; ETR: Electron transport rate.
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