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Introduction

Drought stress is one of the most common environmental stresses that limits agricultural production through
disruption of physiological processes and reduces plant performance. Since in most parts of the world, including
in Iran, melon plants and generally pumpkins are cultivated in hot and dry areas, and in these areas the main
challenge is due to the limitation of suitable water for agriculture, the possibility of various types of stress,
including water deficit stress (partial or severe) in the cultivation of these plants is relatively high. From this
point of view, it seems necessary to study and know the tolerant cultivars and masses and ways to improve water
management. Among the physiological characteristics, leaf water status, membrane stability, photosynthesis
changes and related factors are of special importance in relation to tolerance of stressful conditions and
especially dehydration. A review of scientific sources shows that due to the relative importance of melons among
fruit vegetables, no comprehensive research has been done on the effect of water stress on the yield and stress
level evaluation indicators in Garmak and Dudaim groups. This research has tried to investigate and evaluate this
issue in some products of this group of vegetables that have been less studied.

Materials and Methods

This experiment was carried out in the form of a split plot design in the form of randomized complete blocks
and in four replications in the Mahan greenhouse complex located 25 km from Kerman province. Experimental
treatments include; There were three plants (Shahdad and Isfahan cantaloupe (Garmak) and Birjand dudaim
(Cucumis melo group dudaim)) and three levels of irrigation in order to apply stress (starting irrigation at matric
potentials of -45 (control), -55 and -65 kPa). The parameters of net photosynthesis rate, stomatal conductance,
leaf transpiration rate, leaf chlorophyll index, water potential, osmosis and turgor potential of leaves, water use
efficiency and leaf relative humidity were measured and evaluated.

Results and Discussion

Based on the results of the first and third tables, the three population were different in the changes in the net
rate of photosynthesis under different levels of dehydration stress, but the change process in them was largely
similar. The highest rate of net photosynthesis and leaf stomatal conductance was obtained in Isfahan cantaloupe
population plants under control irrigation (-45 kPa), which, of course, did not have a significant difference with
plants under -55 kPa dehydration stress, and the lowest rate of these traits in Birjand dudaim under irrigation at
matric potential -65 kPa was measured. A more severe level of dehydration stress (starting irrigation at matric
potential of -65 kPa) reduced the net photosynthetic rate in all three plants compared to control irrigation (-45
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kPa). It seems that under the conditions of this experiment, the reduction of the relative humidity of the leaves
occurs following the reduction of the water potential in the leaves and leads to the closing of the stomata in order
to increase the resistance of the mesophyll cells against the dehydration stress and parallel to these changes, the
reduction it happens in the amount of stomatal conductance and as a result the rate of net photosynthesis. The
rate of leaf transpiration in matric potentials of -55 and -65 kPa has decreased significantly compared to control
irrigation. The decrease in transpiration rate in plants under stress is probably due to stomatal closure and
reduction of stomatal conductance. Plants under stress prevent excessive water loss through transpiration by
regulating stomata. Based on the results of the second and fourth tables, by measuring the water potential,
osmosis and turgor potential of the leaves of the three population used, it was shown that the water potential of
the leaf decreased with the increase in the water stress levels. The slope of this decrease is such that the potential
values are equal to the osmotic potential values of the leaf and the turgor potential, which is the result of the
difference between the osmotic and water potentials of the leaf, also decreases, but it is the turgor pressure that
has increased and in a more positive way. even at the end of the stress period and at the most extreme level of
stress, it reaches zero. This same turgor pressure maintains the normal state of the membrane in cells under
dehydration stress. In fact, the extreme level of water stress in this experiment significantly reduced the osmotic
potential of the leaf. The highest amount of osmotic potential (8.5 Bar) for these plants was obtained in the usual
or control irrigation treatment and the lowest (22 Bar) in the more severe level of dehydration stress treatment
(watering as soon as the matric potential reaches -65 kPa) was obtained. At matric potentials of -45 and -55,
there was no significant difference between the three population in terms of leaf relative humidity percentage,
but in Garmak and Dudaim populations, the relative humidity of leaves was significantly reduced by applying
stress at the matric potential of -65 kPa. This is despite the fact that in the Isfahan cantaloupe, the decrease in the
relative humidity of the leaf was not significant. The existence of this difference in the reduction of the relative
humidity of the leaves in the conditions of stress between the three plants may be due to the genetic differences
in the ability of the stomata of the plants to lose water. In fact, more drought tolerant population (Isfahan
Garmak) compared to Shahdad Garmak and Birjand dudaim have better maintained relative humidity until the
end of the stress.

Conclusion

Plants with the ability to regulate osmosis can be considered as drought tolerant plants. This adjustment in
the plants of this experiment occurred in the condition that in all three population, the osmotic potential
decreased by -19 to -22 Bar. This event is to some extent guaranteeing the performance of pure photosynthesis,
although at a low rate in these plants, in the condition that the water potential of the cell has become negative at
the level of severe water deficit stress, at the end of growth.
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Table 3- The results of comparing the average effect of different irrigation levels on some physiological traits of three Iranian
melon population
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Means with the same letters do not have a significant difference at the 5% of probability level based on Duncan's multiple range test.



BAD gl rale 0395 s (IS a5 ol Ll (o5 3 s alllnn o il 5 y31 L

o yob =50 SO gl Juawilty (o i Jlesl b guiiid g 2lagad
Cowl Jbyo cpl (F Jodo) cl jials S s Cugby (g5l
o=l 23 g 000 Yy e aus Cugby JialS lhaol So)S 40 A
A 0llS dw oo i bl b 13 Sy s Cagby ialSt M
Sao cuws lals cladijy, obls o (S slacgles s
Sid a4 5 estio slaodg s adly 1 asb e ol L macnd
(A yo (gauiiawd g alig s o )5 L dunlis jo hawl Ko )3)
Sl G Adged s gy E5 UL B s cogb,

P Ll asl Gials cuwl (See Sy b Cogby Aoy dawgie

oS by dom 53 g M3 go Cuwd 11y 398 Ol (3L 4 b s gl
.(Rohi and Siosemardeh, 2008) 55,5 o dgd e i 4
oS i a8 ol Gl dilgsin (55) (ol oS A () 2 Aalllns
5 OalS ) 2y Shoe g (oo Cughy bbb ixe y5b 4 )l
)y -(Parkhideh et al., 2018) sly sol580 1) S cuts duopd
0395 3l (B (St sl Sy g 2,Skes o o5 15 I
ohals el ol o5 o 4 S ol i Slplenys s
sodgs den 10 3 Slos g (sldijg) Culia « Sy o oo Slgis
aS ol odal K05 5155 50 3,5 5uid pl > adlllae 3590
U»_M»)U] 6‘9_0.790 Q@UM oy p_‘)) 99 (9 Lfi»») o
(Heydariyan et al., couwl odi o3l cdld iul3sl g Sy
.2018)

8 5 4o

aS S ol e Gimgi cpl 5l edel Caund 4 ol 4 4 b
See)S 0395 3 Sy Calin g Al Juwgd £ cn pVL
5 B e (b 9 JSalyshS Y0 (ol o ol
A edaldie d sy (gauiiwd 035 1 (g lul luly b e )
93 0 (JBubols —¥0) 1als (o)Ll )5 Jubo)lS jlde oy it
S 015 @ly o b onyd lahiol S S g dlagd S )S 0395
Olie (AllS Jiwgd )5 Sy (o Cugy 223 018 Jloc]
5 ol ]y S il 5 emsl el slouusiliy 5 Sy by 1S
31 ey e ) olis 3 sl 00l Ll 38l 1y Ol Gopume TS
9=00) Lamgio (1ol )3 (938 PuAd 5 aid maw gla S5
d9-e )l Bpao G sy (gt olS ( JSslglss —#0
3 e Loyl JSlshs —00 caid (A5 maw 3 9 odpdsy
95 ol el 03903 Lo 1) Al jriangsd g5 canld ()] o
Sl e CllB b 1) a e (sgeiwd 0398 g Lo
9 5l st |y 0355 (b g Candly (Sghoy (35 Ll b )3 (6 ke
25 Gl el o8 ulyd )3 K05 eg 0358

2 S Jlite ST oy by 435 S @l Bl
k_Jl.AM::l.M O (Y Js.}b) W )I.)&.xp uT d)m ugj)lf 200y
oS i byl 0 cdos cpl e oyt oS 3 LS (1 SSle
2 5 (JBsligls =50 S plo Jously 53 )l £98) 245
aS ols o1 51(F Jgis) canl otel coss 4 lgbol Ko )3 0395
= g pals Co g Cnd Jgo08 olel p Ol Bpas ]S
oialesl ol 3 Lasles Sy e 3 48,5 Gjg0 (5595 (e
4, ;j Byan lodly e o ll Cijao 4 5 0l Al
Lo 0y oy 4Bl 305 O 4y 0 Sl ()8 G lgie
st .(Farquhar and Richards, 1984) c.8,5 , L > Jao
@ baye dae il jiaS Sy mdaw 0 5y oljee 4y &S Col
U—»’~| W ) uLbLg 5 6519 JRRATY JJb‘9> ):f)): u] d),\a.o ‘_;:T)ls
G5 e (ol o5 55 E955 | i S mexiy 9 s > lowd
U gadgo cpl & Cunl odpwy (oio MolS e & Sy o pd
o294 9 oloj (b > LS p b Clial gym > 4 o>
31 6 b -l 038l 3l onds Jlosl o o8 i il o
Slej S oo 1y Ol 1ad 3908 Al o S LS slaaisS
(Thomas, 1S’ s edlitwl 1el)l8" job 2 )] 51 il warlyd O oS
4 Camis &5 LS cladieS 5| 5 a5 33,5 e (5y9loL .1997)
ledsly i o oloj 5 i Wbl (4)5ks Ol wab 3508
2 503> il g Sl e l) 35 Ol sy (i oA
U.»T)l_{ 9 c.\_;); l_lbc\_’)g) J_nl.{ u.\_w E v, p&l) KWy O g
Iy Jgmamo 3, Slas 500 jiwgid O.Lo] owb ade o ol IV
.(Kuchaki et al., 2001) 12> o ials ase5 LB b 4
clmodgs ) ol sl a5 wsls &il)) 5,155 anej opl p> o lasie
09— )lhuim UT d)m u.gj)l.{).g LEJ f°§ uw.s).uL 0}3)5 aliseo
WS ol L o d ¥Y @ ao Vee bl gals b g el
(Lotfi etal., ssb Jostie (ol 0S5 4 G ASlg5 o0 00 )5
.2017)

Syt e Cugb,
Sl y2 99 50 o o5 15 5 0395 Bl il g 48 3l
90 o=l e ol 3l g Wil jbd pixe o yd S s )3 Sy o
el 5 3 (Y Jyiez) 39 3 s oy g g
O G re glas =00 =FO SO ple ola il 53 ¢Sk
S )S 0355 ) Lol cuiid odmliie Sy s Cargloy Ha5 5l 0355 duw



VT il ¥ 0)lads TV alor (535918 @alioo 5 poke) Sl pole 4325 OAP

S Ggbo 0395 s (ol Ly, 9 Jeailly 2 (5l ilises ol 51— Jgi
Table 4- The effect of different irrigation levels on the water potential and relationships of three Iranian melon population
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Means with the same letters do not have a significant difference at the 5% of probability level based on Duncan's multiple range
test.
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