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ABSTRACT 

Rock melon is a high value greenhouse crop. Reduction of economical crop yield in high temperature stress due to 

global warming is an emerging issue with Rock melon. Therefore, this study was conducted for evaluate the growth, 

physiology and yield of different Rock melon cultivars grown under high temperature stress. Four cultivars of rock 

melon (Lady-gold, Lady-green, Himalai-99 and Glamour) were evaluated for their physiological behaviors under two 

temperature (42±3°C and 47 ±3°C) regimes. In four cultivars of rock melon, leaf area, specific leaf area, relative 

growth rate, chlorophyll content, photosynthesis rate, stomatal conductance, intercellular carbon dioxide 

concentration, transpiration rate, malondialdehyde content and fruit yield of Rock melon were significantly differ in 

each temperature regime. Temperature significantly affects the fruit position in main branch. When temperature 

increases, Rock melon fruits shifts in to upper branches. While Lady-green and Glamour shown similar attributes in 

extreme temperature, most susceptible cultivar was the Lady-gold and most tolerant cultivar was the Himalai-99.This 

study identified the issues of extreme temperature related to the economical yield of rock melon cultivars which can 

be use in future crop modification and breeding. 
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INTRODUCTION 

Rock melon, Cucumis melo var. cantalupensis called as 

Cantaloupe, Muskmelon or Netted Melon (Baloglu, 2018; 

Lim, 2016). Global Rock melon market has been broadened 

because of high consumer preference due to its nutritive 

values, taste and texture (The World’s Healthiest Foods, 

2019; Laur and Tian, 2011). Rock melon is an economical 

and popular greenhouse crop in all over the world which 

sensitive to high temperature (Azmi et al., 2019 and Zhang et 

al., 2013). Optimum seed germination and plant growth for 

Cucurbits was reported at 22-32°C. Maximum thermal limits 

were reported as 39°C - 45°C for melon (Kurtar, 2010). 

Hartz et al. (2008), mentioned that Rock melon can tolerate 

the temperature higher than 40 °C. Observed drastic 

reduction in femaleness of cucumber due to high temperature 

stress by Lai et al. (2018). Temperatures above the optimum 

are termed as heat stress which disturbs the cellular 

homeostasis increase of extreame temperature is becoming a 

major limiting factor for the plant growth and plant 

productivitiy.  Global warming reduces the crop yield in 

tropical regions very prominently than the temperate. In 

many locations of the temperate regions, crop yield recorded 

decrease even in moderate warming (Nadeem et al., 2018; 

Challinor et al., 2014; Easterling, 2010). Atmospheric 

temperature has increased by 30% within the 20
th

 century and 

is expected to be  increased by 1.8–4.0 ºC by the end of the 

21st century (Bita & Gerats, 2013; Srinivasan, 2009). 

According to Lobell & Asner (2003), 17% yield reduction 

per 1°C temperature increment is the main negative effect of 

impact of gradual increment of temperature on crop yield. 

High temperature significantly effects on 

photosynthesis mechanism followed by crop yield. Causes 

for reduction of photosynthesis are decrease of maximum 

carboxylation rate of Rubisco, the maximum potential rate of 

electron transport contributed to RUBP, relative quantum 

efficiency of Photosystem-II photochemistry, carboxylation 

efficiency and lipid peroxidation (Sharkey, 2005 and 

Ogweno et al., 2008). When production of Reactive Oxygen 

Species (ROS) exceeded the plant capacity, lipid 

peroxidation in biological membranes increases. The 

decomposition of polyunsaturated fatty acid in membranes 

generates Malondialdehyde (MDA) content. MDA is one of 

the final most abundant aldehydic lipid breakdown products 

(Labudda, 2013; Sharma et al., 2012).  
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Cucurbit plant responses for extreme temperatures vary 

with the plant cultivar, growthstageand the degree of the 

temperature increment (Bita and Gerats, 2013; 

Hasanuzzaman et al., 2013; Mirza Hasanuzzaman, 2012; 

Wien, 2004). In cucurbit plant growth curve, floral induction, 

differentiation and pollination reported as the most important 

growth stage. (Hatfield and Prueger, 2015; Albert et al., 

2008). Cucurbits can adjust photosynthesis, carbohydrate 

content, anti-oxidative metabolism and osmolyte 

accumulation to adapt to short-term heat shock (Ding et al., 

2016) but the impacts of elevated temperature throughout the 

growth circle for Rock melon not reported yet.  

Many researchers have been done and doing their 

researches on climate change and temperature extremities on 

temperate plants. Majority of experiments in higher 

temperature are short term experiments for seedlings. Rock 

melon not yet tested for their physiological behavior in 

higher than 42 °C. Novelty of this study is evaluating 

different Rock melon cultivars under greenhouse conditions 

in 47±3 °C. In this research work, we have maintained plants 

in the optimal agronomic management conditions i.e. 

irrigation, fertilizer application, pest and disease control, 

plant training, pruning and pollination for observe the actual 

high temperature responses of plants and its impacts for final 

yield. Therefore, this study was conducted with the 

objectives of evaluating the growth, physiological responses 

and yield of different Rock melon cultivars grown under 

optimum elevated temperature in green house. 

MATERIALS AND METHODS 

This study was conducted in two greenhouses at field 

15, Faculty of Agriculture, Universiti Putra Malaysia 

(2.9917°N, 101.7163°E). Both greenhouses were gutter 

shape, with connected side walls, covered with UV polythene 

and size was 20ft x 10ft in length and width. Temperature 

controlled by exhaust and axial fans. Popular three Rock 

melon cultivars among Sri Lankan farmers; Lady-green, 

Lady-gold, Himalai-99 and most popular cultivar in 

Malaysia; Glamour were used in this study. Ten days old 

seedlings from nursery trays were transplanted into 16×16 

cm sized polybags which contained coco-peat. Data on 

atmospheric temperature and CO2 were monitored by data 

logger in every 5 minutes. The plants were fertigated five 

times per day in drip irrigation system (0800, 1030, 1200, 

1430 and 1700) using Dosatron fertigation system. Modified 

Cooper formulation was used as the fertilizer source and 

fertilizer level was manipulated by adjusting electrical 

conductivity. Plants were pruned at 6 feet height and only 

one fruit per plant was maintained by pruning other side 

branches. After fruit set, leaves below the fruit were pruned. 

Four cultivars of Rock melon were evaluated for their in two 

temperature regimes in two greenhouses; GH-1 maintain at 

maximum day temperature 42±3°C; ambient temperature 

(AT) and GH-2 maintain at maximum day temperature 

47±3°C; elevated temperature (ET). Nested design was used 

with four replicates and two sub samples. Cultivar (nested 

factor) was nested in temperature (main factor with fixed 

effect).  Hygienic practices were followed to minimize pest 

and disease infestations and pest and disease were controlled 

with recommended chemicals where necessary. 

Dry weight of plant leaves, stem and roots were 

obtained after oven dried for 72 hours in 70 °C. Relative 

growth rate (RGR) of plant parts were determined in every 

growth stage. RGR was calculated by the following 

formula.W1 – Plant dry weight at time t1, W2 – Plant dry 

weight at time t2. 
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Total leaf area (LA) was measured by using leaf area 

meter (LI 3100A Lincoln Inc. Nebraska, USA). The specific 

leaf area was calculated according to the following formula. 
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Third fully mature leaf was used in the analysis and 

data recording. MDA content was analyzed according to the 

method described by  Ozdimir et al. (2004) at fruit mature 

stage. Chlorophyll (Ch) Content was determined with use of 

method described by Coombs et al. (1986).Photosynthesis 

rate (PR), stomatal conductance (SC), intercellular CO2 

concentration (GS) and transpiration rate (TR) were 

measured by using portable photosynthesis system (Li 6400, 

Li-Cor, USA) between 0830-1030 hours of the day. In all 

plots, fruits were harvested at the commercial harvesting 

stage of each cultivar. The Total Soluble Solid (TSS) were 

measured for each sample of fruit in three replications using 

digital refractometer (Atago Co. Ltd., Japan) and expressed 

as °Brix. Firmness was measured by texture analyzer (Instron 

– 5543, USA). 

Data were analyzed and analysis of variance (ANOVA) 

was done using statistical software R-studio 1.4.1106. LSD at 

5% significant level was used for mean separation. For 

analyze the correlation between parameters, Pearson 

Correlation method was used. 

RESULTS 

Plant react to high temperatures by adopting 

morphological or functional characters and it depend on 

extent and duration of temperature increase and plant type 

(Bita and Gerats, 2013). The physiological responses to ET 

are dynamic research areas which leads to finding remedies 

for the impacts of global worming i.e. produce heat tolerant 

cultivars, environmental modifications, optimization of 

treatments like hormone and anti-transparent (Nadeem et al., 

2018). 

Hourly mean atmospheric temperature and CO2 

concentration during crop growth period at both greenhouses 

were given in figure 01. The differences of atmospheric 

[CO2] and temperature between AT and ET were recorded as 

5-8 ppm and 5°C during 9 am to 5.59pm hours and 9-11ppm 

and 1°C during 6pm to next day 8.59 am. 

 
Fig. 01 : Average hourly temperature and [CO2] during the 

experimental period in two greenhouses; GH-1 (elevated 

temperature) and GH-2 (ambient temperature). 
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Relative growth rate is the mathematical interpretation 

of relative increase of plant dry weight per day and RGR 

reveals the relative impact of environment on plant growth 

(Gent, 2017 and  Sonsteby, et al., 2016). Plant RGR analysis 

data in vegetative phase, had no significant difference 

between varieties but had a significance difference between 

two temperature regimes. In flowering and fruit development 

stages, both between cultivars and temperature regimes 

recorded a significant difference (figure 02). In higher 

temperature than the ambient, Plant RGR was significantly 

lower in vegetative and fruit development phases. RGR was 

significantly higher in HT than AT in flowering phase. When 

temperature increases, RGR has been decreased by 0.38-

7.46% in vegetative phase and by 8.70-15.78% in fruit 

development phase. RGR has been increased by 15-24.48% 

in flowering phase. Plants seems more sensitive and 

performances are differ in their flowering and fruit 

development phases. Conesa et al., (2017) studied on wild 

tomato genotypes and reported that RGR differ according to 

climate and plant biomass allocation approaches related on 

originated climates of plant species. As similar to RGR 

records in this experiment, heat stress was highly observed in 

plant growth retardation together with decrease of shoot dry 

weight and total RGR were observed by  Wahid, (2007), in 

sugarcane sprouts. He described that the increase net 

assimilation capacity with increase of temperature but there 

were high temperature damages i.e. root and shoot growth 

retardation. High temperature alters plant internal 

morphology i.e. reduces cell size, increase stomatal density, 

increase trichomatous densities and enlarge xylem vessels. 

The most observed effect of heat stress on plants is the 

retardation of growth (Mirza Hasanuzzaman, 2012). Farrar 

and Williams (2000), explained that plants make their own 

alterations on shoot and root growth rates towards the high 

temperature and thoes alterations are independent within a 

cultivar. Rai et al. (2018), observed significant decrease in 

growth and plant biomass in high temperature stress of Lebab 

plants at 37-42 ºC. 
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Fig. 02 : Relative growth rate (RGR) of four Rock melon cultivars in three growth stages. Mean values with the same letter 

between cultivars within a temperature regime, are not significantly difference at P≤0.05. 

 

Data relevant to LA and SLA are present in Table 01.  

In each growth stage, in each temperature regime, 

LAreported a significant difference between cultivars. And 

also, there was a significant difference between two 

temparature regiemsin each growth stage. At higher 

environmental temperature, LA of vegetative phase has been 

decreased. LAs of all four cultivars were higher in flowering 

phase at ET. In fruit development phase, at ET, LA of all 

four cultivars were low than AT.  SLA of vegetative phase 

has no significant difference between cultivars and two 

temperature regimes. Flowering phase had significant 

difference between cultivars and no significant difference 

between two temperature regimes. In fruit development 

stage, there was a significant difference between temperature 

regimes and cultivars.  At ET, SLA of Himalai-99 

significantly lowest in flowering phase. SLA of Lady-green 

was higher in flowering and fruit development stages. 

Similar to our observations on LA,  Zhang et al. (2014), 

observed a significant reduction in leaf area of melon 

seedlings at 4 leaf stage at 42 ºC. Specific leaf area is a key 

feature which highly correlates with plant growth and it has a 

great ecological importance (Liu et al., 2017). Except ET in 

flowering stage, Himalai-99 recorded significantly higher 

SLA. SLA is often use in plant growth analysis because it 

correlate temperature condition of the living environment and 

reflects plant responses towards the climatic changes 

(Rosbakh et al., 2015). According to Auger and Shipley, 

(2013), SLA explains the intraspecific feature variation and 

environmental variation up to 28% out of the total variation 

of a species. 

Data obtained relevant to total chlorophyll (Ch) content 

were presented in Table 02. There was no significant 

difference between cultivars in vegetative and flowering 

phases but had difference between temperature. There was a 

significant cultivar and temperature difference in fruit 

development stage. Hou et al. (2016), Purnama et al. (2018), 

Zhao et al. (2011), Djanaguiraman et al. (2011) and Balal et 

al. (2016) reported significant decrease of chlorophyll 

contents in their experiments in sea grass, watermelon, 

soybean and cucumber at 38-42ºC heat stress. Chlorophyll 

content decrease mainly due to the chlorophyll biosynthesis, 

changes in the chloroplast shape and ultrastructure, including 

grana lamellae extrusion, severe chloroplast deformations, 

starch granule and osmiophilic particle accumulation (Liwei 

Wang et al., 2018; Purnama et al., 2018). Heat shock stress 

significantly decreased the level total Chlorophyll content 

(90.68%) of cucumber in 42 ºC compared to 28 ºC (Liwei 

Wang et al., 2018), but  reference on effect of elevated 

temperature on chlorophyll content of cucurbits not available. 
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Data pertained to PR, SC, GS and TR are revealed in 

table 03. PR, SC, GS and TR recorded a significant 

difference between cultivars in each temperature regimes in 

each growth stage except TR in vegetative stage. It was 

observed a significant effect by elevated temperature in three 

growth stages for PR, SC, GS and TR. In two temperature 

regimes, in three growth phases, cultivar Himalai-99 

recorded significantly higher photosynthesis rate. Compared 

to AT, photosynthesis rate was decreased in each growth 

phase at ET. When atmospheric temperature increases SC of 

four cultivars was decreased in each growth phase. When 

temperature increases from AT to ET, GS has been 

significantly increased in all cultivars in three growth phases. 

TR was significantly decreased when temperature increased 

up to ET. Islam (2015) observed same results with poplar 

plants in 42 ºC as increase temperature decrease the 

photosynthesis rate, stomatal conductance and transpiration 

while increase the inter cellular [CO2]. Similar results of 

decrease photosynthesis rate of cucumber in high 

temperature (42 ºC) were obtained by Chen et al. (2017) and 

Wang et al. (2018). Djanaguiraman et al. (2020) recorded 

that photosynthesis rate decreased in wheat by 17 and 25% 

when temperature increased by 12 ºC, compare to AT. Part of 

the light absorbed in Photosynthesis II antennae, use as 

energy for photosynthesis and this “energy utilized in 

photosynthesis” reflects the capacity of photosynthesis in the 

entire PSII. Energy utilized in photosynthesis significantly 

decrease in the high temperature stress and therefore 

photosynthesis rate decrease in high temperature conditions 

(Chen et al., 2017). Inhibition of photosynthesis with 

increase of environmental temperature also occur due to the 

damage cause to the photosynthesis mechanism mainly by 

production of ROS. ROS are removed by thylakoid lipids. At 

high temperatures,  amounts of ROS produced and removal, 

changes occur in protein, MDA and chlorophyll, damages to 

photosynthesis cites of plant cells and senescence of plant 

cells significantly determines the photosynthesis rate  (Zhao 

et al., 2011  and Djanaguiraman et al., 2018). MDA is a 

highly recognized biochemical marker to measure the 

oxidative stress where extreme high temperatures tend to 

produce high amount of reactive oxygen species. In current 

research work, SC seems more sensitive to atmospheric 

temperature increment and it was not having a uniform 

pattern between cultivars throughout the plant growth stages. 

Plant responses in different growth phases by 

decreasing PR, water use efficiency, nutrient use efficiencies 

phase and increasing evaporation rates are different and plant 

sensitivity also differ according to the growth stage 

(Mohanty, 2017 and Wahid, 2007). But they are highly 

susceptible to high temperature within gametogenesis and 

flowering. Duration of exposure to high temperature within a 

cropping season express different levels of responses. High 

temperature stress along the cropping season decrease 

biomass production and crop yield (Prasad and Jagadish, 

2015). In extremely higher temperatures, intercellular CO2 

increases, stomata close and photosynthesis decreases 

(Lindgreen and Lindgreen, 2004). 

In this study, there was a significant effect by elevated 

temperature for the MDA content and significant deference 

between cultivars (Table 04). Lady-gold had the significantly 

highest MDA content which means, cultivar Lady-gold is 

highly sensitive to the high temperature stress. MDA content 

has been increased when environmental temperature 

increases and it was increased by 42.5% in Himalai-99, 

72.8% in Lady-gold and 25.2% in Lady-green and by 43.9% 

in glamour. It was 1.3-1.7 folds higher in ET compared to 

AT. Ahammed et al. (2019), observed that at the 40 ºC, 

MDA of tomato leaves was significantly increased by 5 folds 

than in 25℃. Balal et al. (2016), observed that at 40 ºC, 

MDA was increased by 91 % in leaves and 77 % in roots 

with compared to 28℃ in cucumber. Rai et al. (2018) 

recorded significant increase in MDA at 40 ºC in Lablab and 

the extent of lipid peroxidation was different between 

cultivars. 

Female flower immergence and fertilization highly vary 

according to the environmental temperature. In this study, 

fruit position in main branch was observed as highly affected 

in ET. In every cultivar, fruit position in main node was 

significantly higher in ET than NT (table 04). Days after 

transplant (DAT) to female flowering was observed as; at 

AT, 24 DAT in Lady-green and Himalai-99, 25 DAT in 

glamour and 28 DAT in Lady-gold. In ET, it was 30 DAT in 

average of four cultivars. At ET, fruit position of Himalai-99 

was observed lower than the other cultivars. According to the 

previous research experiences, sex expression and flower bud 

initiation of cucurbits delay under high temperature 

conditions in green house environment. Lina Wang et al. 

(2014), suggest that sugar playing a major role in regulating 

cucumber female flower initiation and fruit development. 

Reason for male female sex alteration and fruit 

development/abortion in high temperature stress condition 

was identified as the competition for photo-assimilation 

between sink and source. Therefore, alteration of competition 

will lead to increase female flower initiation and reduce fruit 

abortion. In cucurbits, first fruit development in main stem 

expressed by the main stem node number and it can be 

influenced by the atmospheric temperature. High temperature 

initiate male flowers, subpress the initiation of female 

flowers and abort female flowers. Increase of atmospheric 

temperature lifts the fruits in to upper nodes and it reduce the 

final yield because fruits getting smaler. In Cucurbita pepo, it 

was observed that node shifted from 17
th

 to 26
th

 resulted yield 

reduction by 74%. This character of shifting fruiting node 

was significantly difference between melon cultivars and 

most prominent in early cultivars and late cultivars (Wien et 

al., 2004; Bouzo and Küchen, 2012 and Maynard, 2007). 

Fruiting node effect the melon senescence, fruit weight and 

fruit characters. As well as, composition of chlorophyll 

content, proteins, MDA, peroxidase are differ between the 

plants having different number of fruiting node due to the 

temperature in a same cultivar (LI Bin et al., 2012). 

There is a significant effect on yield by temperature on 

each cultivar and relevant data presented in table 04. Cultivar 

Himalai-99 given the highest fruit weight followed by 

Glamour, Lady-green and Lady-gold in both temperature 

regimes. Compared to AT, average fruit weight of Lady-

gold, Lady-green and Glamour were significantly lower in 

ET. But in Himalai-99, average fruit weight was significantly 

higher in ET. In Lady-green and glamour, yield reduction 

was 8.5 and 13.2% and in Lady-gold it was 12.5%. 

Compared to AT, Yield of Himalai-99 was recorded 7.7% 

yield increment in ET. There is no significant effect by 

temperature on the TSS and fruit firmness values of Rock 

melon cultivars in this research. But there is a significant 

different between cultivars (Table 04). Cultivar Lady-green 

given significantly higher TSS value in normal temperature. 

In elevated temperature, cultivars Lady-green and Himalai-
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99 showed highest TSS values and no significant difference 

between two cultivars. TSS content of Glamour and firmness 

of Himalai-99 were the lowest among tested four cultivars. 

High temperature adversely effects on different mechanisms 

in crop growth and development which leads the reduction of 

final crop yield. Plants grown in elevated temperature 

decrease the final crop yield because it adversely effects on 

plant vegetative growth, reproductive growth, photosynthesis 

and flowering. Amount of crop reduction depend on degree 

of temperature variation and crop genotype (Mirza 

Hasanuzzaman, 2012).  Reduction in chlorophyll content, 

photosynthesis rate, female flower initiation, sink-source 

relationship and plant growth, as well as cell damage, 

assimilation of ROS and metabolites due to heat stress will 

reduce the fruit set, fruit growth and yield related parameters 

(Sato et al., 2006; Bita and Gerats, 2013; Challinor et al., 

2014 and Rai et al., 2018). 

Table 05 revealed the data pertain to the correlation 

between parameters considered in this study. Here, data in 

fruit development stage was taken in to consideration. Fruit 

fresh weight had positive significant correlation with PR, 

MDA and fruit node. PR was positively and significantly 

correlated with SC, TR, LA and total RGR, while having 

negative significant correlation with GS and SLA, MDA and 

fruit node. Strong negative correlation was observed between 

MDA content and PR. Increment of GS significantly inhibits 

the PR and as well as it leads to close stomata and 

significantly reduce the SC followed by decrease the final 

crop yield. 

 

Table 01 : Leaf Area (LA) and Specific Leaf Area (SLA). 

Vegetative Flowering Fruit development 
 Cultivar 

AT ET AT ET AT ET 

Lg 880
b
 780 

c
 3819

d
 5007

b
 6524

b
 5397

bc
 

Lgr 1281
a
 965 

b
 6416

a
 7246

a
 5980

c
 5152

c
 

Him 1086
b
 1036 

ab
 4840

c
 5702

b
 6144

c
 5884

b
 

LA 

(cm
2
) 

Gla 1332
a
 1208 

a
 5425

b
 6712

a
 8679

a
 7119

a
 

Lg 309.66 
a
 303.89 

b
 296.24

b
 290.85

c
 129.00

bc
 151.18b

c
 

Lgr 336.2 
a
 348.85 

a
 308.78

b
 359.78

a
 183.04

a
 220.49

a
 

Him 309.67 
a
 331.38 

ab
 388.69

a
 284.26

c
 144.32

b
 187.95

ab
 

SLA 

(cm
2
g

-1
) 

Gla 298.32 
a
 334.54 

ab
 327.14

b
 329.93

b
 111.04

c
 118.6

c
 

Note: Lady-gold (Lg), Lady-green (Lgr), Himalai-99 (Him), Glamour (Gla). Mean values with the same letter between cultivars within a 

temperature regime, are not significantly difference at P≤0.05. 

 

Table 02 : Chlorophyll content.  

Total chlorophyll content (mg cm
-2

) 

Vegetative Flowering Fruiting Cultivar 

AT ET AT ET AT ET 

Lg 6.414
ab

 5.571
a
 7.935

a
 6.618

a
 9.724

ab
 8.846

a
 

Lgr 5.931
b
 5.73

a
 7.606

a
 5.922

ab
 9.862

a
 8.389

a
 

Him 7.054
a
 6.036

a
 8.282

a
 6.004

ab
 8.631

b
 7.594

b
 

Gla 6.34
ab

 5.667
a
 7.786

a
 5.667

b
 9.289

ab
 7.440

b
 

Note: Lady-gold (Lg), Lady-green (Lgr), Himalai-99 (Him), Glamour (Gla). Mean values with the same letter between cultivars within a 

temperature regime, are not significantly difference at P≤0.05. 

 
Table 03 : Leaf gas exchange.  

Leaf Gas Exchange 

Vegetative Flowering Fruit development  Cultivar 

AT ET AT ET AT ET 

Lg 29.6 
b
 28.3 

ab
 28.8 

ab
 25.8 

ab
 28.4 

ab
 23.3 

b
 

Lgr 31.1 
b
 28.4 

ab
 27.7 

b
 25.3 

b
 28.1 

b
 25.7 

a
 

Him 33.6 
a
 30.0 

a
 31.2 

a
 28.1 

a
 29.9 

a
 27.0 

a
 

PS 

(µmolm
-2

s
-1

) 

Gla 30.3 
b
 28.2 

b
 29.1 

ab
 25.3 

b
 28.6 

ab
 26.3 

a
 

Lg 4.41 
ab

 1.32 
ab

 0.38 
b
 0.34 

ab
 4.99 

a
 0.81 

a
 

Lgr 4.26 
b
 1.34 

b
 0.30 

c
 0.27 

c
 4.39 

a
 1.09 

a
 

Him 4.90 
a
 1.67 

a
 0.49 

a
 0.39 

a
 4.37 

ab
 1.60 

a
 

SC 

(molm
-2

s
-1

) 

Gla 4.38 
ab

 0.84 
ab

 0.47 
a
 0.32 

b
 4.38 

b
 1.3 

ab
 

Lg 316.4 
a
 324.7 

a
 298.7 

a
 330.9 

a
 353.6 

b
 365.0 

a
 

Lgr 310.6 
ab

 318.2 
ab

 303.0 
a
 321.1 

a
 343.2 

b
 355.3 

a
 

Him 304.3 
b
 310.2 

b
 272.3 

b
 318.2 

a
 352.1 

b
 362.4 

a
 

GS 

(µmol mol
-1

) 

Gla 301.1 
b
 309.4 

b
 301.4 

a
 328.5 

a
 349.0 

b
 361.4 

a
 

Lg 5.76 
a
 4.30 

b
 7.84 

b
 6.34 

b
 4.74 

a
 2.74 

a
 

Lgr 5.48 
a
 4.16 

ab
 8.32 

ab
 6.86 

ab
 4.48 

ab
 2.56 

a
 

Him 6.08 
a
 4.26 

ab
 8.44 

a
 7.03 

a
 4.30 

b
 2.66 

a
 

TR 

(mmolm
-2

s
-1

) 

Gla 5.54 
a
 3.76 

b
 8.44 

a
 6.78 

ab
 4.47 

ab
 2.61 

a
 

Note: Photosynthesis rate (PR), Stomatal conductance (SC), Intercellular [CO2] (GS) and Transpiration rate (TR)Lady-gold (Lg), Lady-

green (Lgr), Himalai-99 (Him), Glamour (Gla). Mean values with the same letter between cultivars within a temperature regime, are not 

significantly difference at P≤0.05. 
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Table 04 : Malondialdehyde content (MDA), fruit position, fruit fresh weight, brix of fruit pulp and fruit flesh firmness.  

MDA  

(µM g
-1

 FW) 

Fruit position 

(Node number) 

Fruit fresh weight  

(g) 

Brix  

(%) 

Firmness  

(N) Cultivar 

AT ET AT ET AT ET AT ET AT ET 

Lg 5.26
b
 9.17

a
 15.0 

a
 20.5

a
 1239

c
 1084

c
 14.43

c
 14.57

c
 12.3

ab
 12.8

a
 

Lgr 4.87
c
 6.80

c
 14.0 

b
 19.5

b
 1445

b
 1323

b
 16.17

a
 15.67

a
 11.4

ab
 13.5

a
 

Him 4.52
d
 5.66

d
 12.0 

c
 17.5

d
 1603

a
 1734

a
 15.27

b
 15.03

b
 11.2

b
 10.2

b
 

Gla 5.37
a
 7.71

b
 13.5

d
 18.5

c
 1541

ab
 1338

b
 12.37

d
 12.73

d
 13.4

a
 14.0

a
 

Note: Lady-gold (Lg), Lady-green (Lgr), Himalai-99 (Him), Glamour (Gla). Mean values with the same letter between cultivars within a 

temperature regime, are not significantly difference at P≤0.05. 

 

Table 05 : Pearson correlation analysis. 

 FW Ch-tot PR SC GS TR LA SLA RGR MDA 

Ch-tot -0.23 --         

PR 0.53* 0.33 --        

SC 0.23 0.6** 0.83** --       

GS -0.22 -0.58** -0.72** -0.75** --      

TR 0.13 0.7** 0.75** 0.98** -0.74 --     

LA 0.04 0.25 0.5* 0.46* -0.55 0.44* --    

SLA -0.23 -0.1 -0.43* -0.42* 0.4 -0.37* -0.54 --   

RGR 0.12 0.4* 0.45* 0.61** -0.41 0.61** 0.45 -0.72** --  

MDA -0.63** -0.33 -0.85** -0.8** 0.65** -0.73** -0.23 0.41* -0.5* -- 

Node -0.36* -0.54* -0.82** -0.96** 0.7** -0.94** -0.37* 0.36* -0.62** 0.84** 
Note: FW= Fruit fresh weight, PR= Photosynthesis rate, SC= Stomatal conductance, GS= Intercellular CO2 concentration, TR= 

Transpiration rate, Ch = Total chlorophyll content, LA= Leaf area, RGR= Relative growth rate of plant, SLA= Specific leaf area, MDA= 

Malondialdehyde content. * and ** significant difference at P≤ 0.05 and 0.001  

 

CONCLUSIONS 

 According to the results and forgone discussion of 

current study, high temperature stress has significantly 

affected flowering and fruit development stages of plant 

growth and plant physiological functions which finally affect 

the yield of rock melon. Degree of high temperature stress 

impact vary according to the cultivar of rock melon and the 

environmental temperature. Rock melon cultivars can 

function in higher temperature elevation. When  all the other 

factors i.e. water,  fertilizer, pest and disease control are 

optimized, fruit firmness and TSS not significantly affected 

by high temperature stress. Cultivar Himalai-99 was 

tolerance to increase of atmospheric temperature by 5ºC and 

most susceptible cultivar was the Lady-gold. Lady-green and 

Glamour shown approximately similar attributes towards the 

increasing temperature. Female flower emergence was 

affected by elevated temperature.When temperature 

increases, fruit appear in upper branches and giving smaller 

fruits. 
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