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Abst rac t  In irrigated agriculture, the production of bio- 
mass and marketable yield depend largely on the quantity 
and salinity of the irrigation water. The sensitivity of field- 
grown muskmelon (Cucumis melo L. cv. "Galia") to 
water deficit was compared, using non-saline (ECi= 
1.2 dS m -t) and saline (ECi=6.3 dS m -t) water. Drip irri- 
gation was applied at 2-day intervals at seven different wa- 
ter application rates for each water quality, including a late 
water-stress treatment. Neutron scattering measurements 
showed that the soil layers below the root zone remained 
dry throughout the experiment, indicating negligible deep 
percolation. Thus, the sum of the seasonal amount of ap- 
plied water and the change in soil moisture approximated 
the cumulative evapotranspiration (ET). Gradual buildup 
of water and salt stresses resulted in small treatment ef- 
fects on the size of the vegetative cover and large effects 
on leaf deterioration and fruit production. Crop responses 
to salinity may result from an osmotic component of the 
soil water potential or from other salt effects on the crop 
physiology. Relating plant data to cumulative ET allowed 
a distinction to be made between the effect on water avail- 
ability and specific salinity effects. The relation between 
fruit fresh weight and ET was not sensitive to EC i. The 
slopes for fruit dry weights were also insensitive to EC i but 
the intercept was larger for saline treatments. At any given 
ET saline water increased fruit number, increased fruit dry 
matter content and decreased fruit netting, in comparison 
with non-saline water. The combination of salinity and 
soil-water deficit was detrimental to fruit quality. Saline 
soil-water deficit decreased the percentage of marketable 
(netted) fruit and caused an early end to the period of mar- 
ketable fruit production. Non-saline soil-water deficit in- 
creased the percentage of marketable fruit and had no ef- 
fect on the duration of the production period. Late non-sa- 
line water stress caused a pronounced increase in the per- 
centage of marketable fruit. 

A. Meiri (t~) �9 D. J. Lauter �9 N. Sharabani, 
Institute of Soils and Water, ARO, The Volcani Center, 
P.O. Box 6, Bet Dagan 50250, Israel 

Introduction 

Arid and semi-arid zones are characterized by limited wa- 
ter supply and water of low quality. Melon is an important 
irrigated crop in such regions (Mendlinger and Pasternak 
1992a; Shannon and Francois 1978). Efficient irrigation 
management of melons requires reliable predictions of the 
effects of water and alt stresses on the crop's vegetative 
and reproductive growth. 

Water use efficiency (WUE) is defined as production 
per unit water used by the crop. Water deficit and salinity 
may affect the biomass and the marketable yield produc- 
tion differently, thereby resulting in different WUEs for bi- 
omass (WUEB) and marketable yield (WUEy). When wa- 
ter resources are limited, an important objective may be to 
achieve a high WUE v, which could be the result of higher 
WUE a or larger marketable to biomass yield ratio - termed 
the harvest index (HI) - or both. Contradictory results con- 
cerning WUE have been reported for salinity and soil wa- 
ter deficit experiments under controlled environments. In 
a series of experiments on several crops a gradual increase 
in soil water deficiency under non-saline conditions caused 
an initial increase, followed by a decline in WUE B (McCree 
1986; McCree and Richardson 1987; Richardson and 
McCree 1985). Increased WUE B under water stress was 
reported for cowpea (Ismail and Holl 1992). In other ex- 
periments substantially decreased WUEa (Schwarz and 
Gale 1981; Shone and Gale 1983), although these results 
were attributed to artifacts (McCree 1986). Salinity, by re- 
ducing transpiration, slowed soil drying and thereby de- 
creased water stress and increased the WUE B (McCree and 
Richardson 1987; Richardson and McCree 1985). 

The sensitivity of a crop to high salinity and to low soil 
water content may be considered comparable as both fac- 
tors reduce soil water potential. Calculations of the effects 
of the two stresses from crop response to the amounts of 
applied irrigation water (Iw) of different salinities in field 
studies (Russo 1987; Russo and Bakker 1987) may have 
been biased by errors caused through deep percolation and 
the use of stored soil water. A preferable basis for compar- 
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ison is water use or evapotranspirat ion (ET) (Cardon and 
Letey 1992), which differs from W U E  as a result of  water 
loss by evaporation. The intercept of the yield to ET ratio 
differs from zero as a result of water loss by evaporat ion 
or unmeasured biomass such as that in the root system (Is- 
mail  and Hall 1992) in the case of W U E  B or unmarketable  
production in the case of W U E y .  A linear relat ionship has 
general ly been found between cumulat ive  biomass and cu- 
mulat ive ET for both non-sa l ine  (de Wit 1958) and saline 
(Childs and Hanks 1975; Shalhevet 1984) condit ions.  Re- 
cent studies indicated that soil water deficit under  saline 
condit ions does not cause a significant  change in the l in- 
ear relations between commercial  yields and ET for tomato 
(Peretz and Meiri unpubl ished data) or cotton (Meiri et al. 
1992), as compared with a soil water deficiency under  non-  
saline conditions.  

Salt stress generally reduces the number  and size of fruit 
in proportion to its inhibi t ion of vegetative growth (Maas 
and Hoffman 1977). In melons,  salinity reduced the mar- 
ketable yield more than the total yield, and reduced the 
fruit weight more than the vegetative weight (Shannon and 
Francois  1978), and had the least effect on fruit number;  it 
reduced fruit size and fruit nett ing (Meiri et al. 1981; Men-  
dl inger  and Pasternak 1992a, b; Shannon and Francois  
1978). Salinity both improved fruit quality by increasing 
fruit sugar content  (Mendl inger  and Pasternak 1992a; 
Shannon and Francois 1978) and impaired fruit quality by 
reducing nett ing (Meiri et al. 1981 ; Meiri  et al. 1982; Men-  
dlinger and Pasternak 1992a; Shannon and Francois  1978). 
The relationship between the components  of reproductive 
growth and ET in the field has been demonstrated to be 
sensit ive to soil moisture deficit (de Wit 1958). The num-  
ber of flowers, fruit abscission and components  of yield 
quali ty have been found to depend on the t iming,  magni-  
tude and duration of soil water deficit  (Boote et al. 1982; 
Mahalakshmi et al. 1988). 

Informat ion is needed on how salt stress and soil water 
deficit interact to affect the quanti ty and quali ty of repro- 
ductive parts. Irrigation management  of saline and non-sa-  
l ine water that increase W U E y ,  could conceivably  involve 
application rates that result in cont inuous or temporary soil 
water deficit. Our objective was to compare the effect of 
saline and non-sa l ine  irrigations on the relationship be- 
tween cumulat ive  ET and components  of biomass and yield 
of muskmelon  (cv. "Galia").  

Materials and methods 

Muskmelon (Cucumis melo L., cv. "Galia") was planted after win- 
ter wheat at the Ramat Hanegev Field Station in a sandy loess soil 
having a volumetric field capacity of 25%. The wheat left a dry soil 
profile, which allowed the detection of deep percolation by observa- 
tion of any increase in soil water content below the root zone. At the 
beginning of the experiment the electrical conductivity of the soil 
saturated paste extract (ECe) was 1-2 dS m -l to 1.2-m depth. Each 
experimental plot consisted of three beds, each 12 m long and 1.92 m 
wide. Soil and plant data were collected in the central bed and the 
other two served as borders. Drip lines, with emitters having a 
4-1 h -~ discharge rate spaced at 0.5 m along the line, were placed 

1.92 m apart, at the centers of the beds. The wetting radius was ap- 
proximately 0.55 m and provided significant overlapping of the wet- 
ting fronts along the lines resulting in a nearly two-dimensional wet- 
ting profile. A pre-sowing irrigation of 200 m 3 ha -j (4.8 1 per drip- 
per) did not wet the soil below a depth of 0.6 m. On May 14th, seeds 
were sown along the drip lines and the young seedlings were thinned 
to eight plants per meter. The application of saline water and irriga- 
tion rates that caused soil moisture deficit began 20 days after sow- 
ing (DAS). Fresh water was obained from the National Water Carri- 
er (ECi= 1.2 dS m-I ) and saline water (ECi=6.3 dS m -1) was obtained 
from a local well. Irrigation was supplemented with 25 g m -3 N and 
20 g m -3 P. 

Seven levels of water application (Iw) were given with each of 
the two water qualities (Table 1). At each salinity, water quantities 
were applied relative to reference treatments (treatments 4 and 1 l), 
that were inteded to rewet the soil to field capacity to 0.6 m depth, 
with no deep percolation. A reference treatment was required for 
each water quality because salinity suppressed both growth and wa- 
ter uptake. The Iw values of the other experimental treatments were 
planned to be 0.55, 0.70, 0.85, 1.15 and 1.30 times those of the re- 
spective reference treatments. An additional treatment at each salt 
level (treatments 7 and 14) had the same I w as treatments 4 and 11, 
respectively, until 53 DAS and 30% less at later irrigations. The treat- 
ment was designed to test the effect of late water stress on the yield 
of plants that were not stressed during the early vegetative growth 
stage. The 14 treatments were randomized in four blocks. 

There were usually three or four irrigations per week. Two of the 
four blocks contained three neutron tubes per plot, to measure soil 
water content weekly by neutron scattering, at 0.1 m from a dripper 
along the drip line and 0.0, 0.2 and 0.4 m from the drip line. Meas- 
urements of soil water content were taken at depths of 0.15, 0.45, 
0.75, and 1.05 m. The 12 measurements per plot were assumed to 
represent a strip volume with a width of 0.55 m and a depth of 1.20 m. 

Soil salinity was measured by taking soil samples from every sa- 
linized plot at 49 and 109 DAS. Soil samples were also taken from 
selected non-salinized plots at 119 DAS. Soil samples were taken 
using an auger at a spot near the drip line and between two drippers 
along the line. Sampling depths are listed in Table 2. 

Fruit were harvested, counted and weighed from a 2.0x9.5 m area 
in each plot. There were six harvests at 74, 83, 88, 95, 102 and 
109 DAS, and an additional harvest from non-saline plots at 
119 DAS. Fruit were harvested at full slip or when damaged due to 
cracking, burning or spoilage. Undamaged fruits were evaluated for 
netting, which is an indication of maturity and marketable quality. 
Fruit were considered to he netted if a glabrous area covered less 
than 50% of the surface. On the final harvest date, all fruit with di- 
ameter larger than 5 cm were picked. Fruit dry matter contents were 
determined at 74 and 83 DAS. Vegetative shoot dry weights were de- 
termined for a 1 m 2 area in each plot at 83 DAS, when leaves in the 
saline treatments had started to show necrotic symptoms and to fall. 

The relationships between cumulative ET and the means of the 
yield components for saline and non-saline waters were interpreted 
according to a linear model except fruit size in the non-saline treat- 
ments and the predictions of the duration of marketable yield pro- 
duction and final netted fruit yields, for which a quadratic model was 
used. Data from the late-water-stress treatments (6 and 13) and the 
treatments that might have had some deep percolation (treatments 6 
and 13) were excluded from the analysis. The effects of each treat- 
ment on the rate and duration of netted fruit production were esti- 
mated by fitting a second degree polynomial to the relationship be- 
tween time of harvest and the cumulative weight of netted fruit. 

Results 

Increase in amount  of applied water (Iw) resulted in in- 
creased soil water content  in the top soil layers, but the soil 
layer at 0 . 9 - 1 . 2  m was dry throughout the season in all 
treatments (Fig. 1 ). This was the result of  applying over 40 
small  irrigations aimed at restoring soil moisture to field 



Fig, 1 Effect of four irrigation 
regimes on soil water content 
below the drip line (data repre- 
sent measurements of one block 
for treatments 1, 6, 8 and 13. 
Similar patterns were obtained 
from another block measured 
on alternate weeks) 
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Table 1 Effect of irrigation quantity and salinity of irrigation wa- 
ter (ECi) on cumulative ET a. a Cumulative ET from sowing to har- 
vest was calculated as the difference between the irrigation quantity 
and the change in soil moisture. Class A pan evaporation during the 
growing period was 125 cm. b ~S=Change in soil water content from 
the start to the end of the season, c Reference treatment, d Late wa- 
ter stress treatments. Until 53 DAS irrigated as the reference treat- 
ments 4 and 1 t, and later as treatments 2 and 9 respectively 

Treatment Irrigation Seasonal Seasonal 
no quantity (cm) ~S b (cm) ET a (cm) 

ECi=I.2 dS m -~ 
1 32.1 -3.3 35.4 
2 37.5 -3.2 40.7 
3 48.1 -2.5 50.6 
4 c 53.9 - 1.4 55.3 
5 58,1 -2.4 60.5 
6 73,7 - 1.6 72.1 
7 d 46.7 -2.4 49.1 

ECi=6.3 dS m --j 
8 25.2 -2.2 27.4 
9 28.1 - 1.4 29.5 

10 31.7 - 1.4 33.1 
11 ~ 34.2 -0.2 34.4 
12 40.7 -0.2 41.1 
13 43.6 0.4 43.2 
14 d 30.2 -1.7 31.9 

capac i ty  (FC) to a depth  o f  0.6 m in two t reatments ,  apply-  
ing less water  to o ther  six t reatments ,  and i r r igat ion of  four  
o ther  t rea tments  to resul t  in average  deep  perco la t ion  be-  
low 0.6 m of  only 0 . 1 - 0 . 3  cm in each irr igat ion.  The ac-  
tual seepage  be low 0.6 and 1.2 m was p robab ly  much 
smal le r  than the ca lcu la ted  as a resul t  o f  water  uptake  dur-  

ing inf i l t ra t ion and redis t r ibut ion  (Meir i  et al. 1977) into 
deep dry soil  layers  with low unsatura ted hydraul ic  con-  
ductivi ty.  Because  o f  smal l  deep  seepage  the cumula t ive  
ET could  be es t imated  f rom I w and the change in soil  wa- 
ter content  (diS) (except  o f  t rea tments  6 and 13, that had 
pos i t ive  ~S (Table 1) and might  have had some deep see- 
page).  Genera l ly ,  sal ine t reatments  showed h igher  soil  wa-  
ter contents  and a nar rower  range across  t rea tments  than 
non-sa l ine  ones.  This was the resul t  of  t ranspira t ion reduc-  
tion due to salinity. The decrease  in soil  water  content  in 
the wet non-sa l ine  t rea tment  on 57 D A S  was the resul t  o f  
miss ing one i r r igat ion due to fai lure of  the i r r igat ion con-  
troller.  

EC e values  at the mid-d i s tance  be tween  two emit ters  are 
presented  in Table 2. The soil  solut ion sal in i ty  (ECss), 
which for the same EC e would  be higher  the dr ier  the treat-  
ment,  was at least  twice  as high. The large tempora l  and 
spatial  var ia t ions  in salt  content  does  not  a l low accurate  
ca lcula t ion  o f  the effect ive rootzone  sal ini ty  and the data  
in Table 2 can serve only to compare  t reatments  and to in- 
dicate  trends. Def ic i t  i r r igat ions  with saline or fresh water,  
resul ted in p rogress ive  salt  accumula t ion  in the wet ted  vol-  
ume. By 49 DAS,  roots  were a l ready ext rac t ing  water  at 
depths  of  3 0 - 6 0  cm (Fig. 1); yet  salt  accumula ted  most ly  
at 0 - 1 0  cm depth by 49 D A S  and at 0 - 3 0  cm depth by 109 
D A S  (Table 2). Salt  movemen t  into deeper  layers  was slow, 
even in t rea tments  6, 12 and 13, that show some leaching 
o f  the 0 - 9 0 - c m  layers  (Table 2). The t reatment  with the 
greatest  sal ine water  def ic i t  d id  not  reduce soil  water  con-  
tent unti l  58 D A S  (Fig. 1); therefore,  the de t r imenta l  
effects o f  the combina t ion  of  sa l in i ty  and soil  water  def i-  
cit  would  increase  with the progress  o f  the g rowing  sea- 
son. 
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Fig. 2 Effects of water quan- 8 
tity, salinity and late water 
stress on total shoot dry weight ~ 7 
(2a), fresh fruit weight (2b), "~ 6- 
dry fruit weight (2c) and dry 
vegetative shoot weight (2d). ~ 5 
Arrows point to the results of ~ 4- 
the late water stress treatments. 
The upper equation in graphs ~ a 
2a and 2c is the regression of o 2 ~ 
the means from the non-saline ~ 1 
treatments. The lower equation 
in graphs 2a and 2c is the re- 
gression of the means from the 5- 
saline treatments. The equa- 
tions in graphs 2b and 2d are ~ 4 
the regressions of the means 
from the non-saline and saline 
treatments. Late water stress ~ a- 
treatments and the treatments 
that resulted in deep percola- ~, 2 
tion were not included in the o 
analyses ~ 1 
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The linear relation between cumulative ET and total 
(vegetative+fruit yield) above ground dry weight had sim- 
ilar slope and slightly larger intercept in the saline than in 
the non-saline treatments and was not affected by late wa- 
ter stress (Fig. 2a). Soil-water deficit reduced the total 
above ground dry weight, primarily by reducing fruit 
weight (Fig. 2b, c). While a single line describes the fruit 
fresh weight response to cumulative ET for the two water 
qualities (Fig. 2b), the saline treatments produced higher 
fruit dry weights at comparable amounts of  ET (Fig. 2c). 
The fruit dry matter content was not affected by water quan- 
tity but was higher in the saline treatments. The mean fruit 
dry matter content was 0.088_+0.002 in all the saline treat- 
ments and 0.074_+0.001 (w/w) in the non-saline ones. Ex- 
cluding the driest saline treatment, the vegetative shoot dry 
weight in all the saline and non-saline treatments showed 
a common response to cumulative ET. The deviation of the 
driest saline treatment was mainly the result of  leaf drop 
prior to sampling date (Fig. 2d). 

A pronounced effect of saline irrigation water, as com- 
pared with non-saline water, was an increase in fruit num- 
ber at comparable amounts of water use (Fig. 3). Fruit size 
and maturity depended on the interaction of EC i with soil 
water deficit. Non-saline soil water deficit reduced fruit 
number but had no effect on fruit size except for the driest 
treatment (Fig. 3). Saline soil water deficit caused a linear 
decrease in both fruit number and fruit size (Fig. 3). 

Saline soil water deficit also reduced, whereas non-sa- 
line soil water deficit increased the percentage of mature 
fruits as indicated by the appearance of a netted surface 
(Fig. 4). Furthermore, late non-saline soil water deficit 
substantially increased the percentage of mature fruits 
(Fig. 4). 

The detrimental effects of the combination of saline wa- 
ter and soil water deficit became more apparent as the har- 
vest period progressed. All saline treatments that resulted 
in soil water deficits (except treatment 13) caused plants 
to end the production of mature fruit somewhat before the 
final harvest at 109 DAS (Table 3). The rate of cumulative 
production for plants treated with non-saline irrigation wa- 
ter diminished only slightly by the final harvest at 119 DAS 
(Table 3). All saline treatments that resulted in soil water 
deficit caused necrosis of leaves at the beginning of the 
harvest period at 74 DAS and of most of the canopy by 109 
DAS. Only treatment 3 resulted in a full-cover of non-ne- 
crotic leaves by the final harvest, and only treatments 12 
and 13 gave detectable rates of transpiration between 102 
and 109 DAS (data not shown). 

Discussion 

Shoot and fruit yield, and yield quality response to water 
availability, as estimated by ET formed the basis of com- 
parison of salt and water stress effects. The above ground 
dry biomass was linearly related to cumulative ET, with 
similar slopes for the two water qualities and a somewhat 
larger intercept for the saline water. Some fruit parameters 
showed similar responses to saline and non-saline treat- 
ments while others responded differently to the two kinds 
of treatments. The similar responses are assumed to result 
from the effects of the total soil water potential (os- 
motic+matric) while the different responses may indicate 
salinity-specific effects. 
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Fig. 4 Effect of water quantity, salinity and late water stress on the 
percentage of netted fruit (netting is an indication of mature fruit of 
marketable quality). Fruit was considered netted if a glabrous area 
covered less than 50% of the surface. Arrows indicate the results of 
the late water stress treatments. The upper equation in each graph is 
the regression of the means from the non-saline treatments. The 
lower equation in each graph is the regression of the means from the 
saline treatments. Late water stress treatments and the treatments that 
resulted in deep percolation were not included in the analyses. 

The deficit  irr igations employed in this study resulted 
in water and salt stresses which increased with time. Thus, 
the t reatments  had small  effects on the vegetative growth, 
which took place main ly  in the early growth stages, and 
larger effects on fruit growth and maturation,  which took Treat.a 
place later and under  greater stress levels. The small 
effects of the stresses on the vegetative growth and their Depth 
large effects on the fruits resulted in reduced sink/ (cm) 
source ratios for metaboli tes  as the water or salt stresses 
increased. 8 

Non-sa l ine  soil water deficit  affected yield, pr imari ly 9 
by reducing fruit number.  Only  the driest non-sa l ine  treat- 10 
ments  also affected the size of single fruits. This result sug- 11 
gests that water stress reduced the numbers  of either flow- 12 

13 
ers or fruits. For  similar  I w, fruit number  was larger in the 14 
saline than in the non-sa l ine  treatments.  The difference can 
be related to the smaller  water stress (higher soil water con- 

2 tent) in the saline treatments (Fig. 1). Non-sa l ine  soil wa- 6 
ter deficit increased the percentage of netted fruit, whereas, 

Table 2 Effect of salinity and quantities of irrigation water on mean 
layer soil salinity at mid-distrance between emitters along the later- 
als, as electrical conductivity of saturated paste extract (EC~)_+SE, 
on different sampling dates, a Treatment descriptions appear in Ta- 
ble 1 

49 DAS 109 DAS 

0-10 10-30 30-60 0-10 10-30 30-60 

ECi=6.3 dS m -1 
12.3_+1.9 6.1+0.4 5.0_+0.3 14.3_+3.6 4.5_+0.5 6.0_+1.2 
14.9_+3.0 6.2_+0.6 4.7_+0.3 21.2_+4.2 7.3_+0.4 6.6_+0.6 
12.0_+2.3 6.1_+0.3 5.1_+0.1 18.1_+2.3 6.3_+0.4 5.8_+0.6 
15.7_+3.1 6.1_+0.4 5.0_+0.1 24.9_+5.2 6.9_+1.1 5.4_+0.8 
11.0_+2.9 5.7_+0.8 5.4_+0.2 12.7_+2.9 4.9_+0.5 4.9_+0.6 
10.0_+2.1 5.4_+0.2 5.0_+0.2 14.9_+0.4 8.5_+2.7 5.6_+0.5 
18.8_+1.2 6.5_+0.8 5.5_+0.3 22.6_+5.9 5.4_+0.7 7.3_+1.1 

ECi=I.2 dS m -] 
9.4_+2.0 2.7_+0.1 2.4_+0.6 
6.6_+2.0 2.5_+0.7 1.8_+0.3 
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Table 3 Effect of irrigation quantity, salinity and late water stress 
on the rate and duration of netted-fruit production a. (The fitted curves 
used data of 6 and 7 harvests in the saline and non-saline treatments, 
respectively, r 2 for all treatments was between 0.97 and 1.00). a Rate 
of production between 74 DAS and the date of the final harvest was 
estimated according to the equation Y=A+BX+CX 2, where Y is the 
cumulative amount of netted fruit in Mg per ha and "X" is the DAS. 

Treatment descriptions appear in Table 1. c X at 6y/&=0 is the cal- 
culated end of netted-fruit production in DAS. d y netted at 6y/&=0 
is the calculated final netted-fruit yield in Mg/ha 

Treatment b A B C 10 -s X c y d 

ECi=I.2 dS m I 
1 -16.1 0.292 - 79 186 10.9 
2 -55.1 1.139 -467 122 14.4 
3 -72.6 1.508 -591 128 23.6 
4 -53.1 0.887 -201 220 28.2 
5 -102.4 1.947 -740 135 25.7 
6 -106.4 1.998 -750 133 26.6 
7 -71.7 1.369 -472 145 26.6 

ECi=6.3 dS m -j 
8 -28.3 0.616 -294 105 4.0 
9 -33.4 0.726 -353 103 4.0 

10 -72.6 1.603 -795 101 8.2 
11 -60.0 1.282 -595 108 9.1 
12 -83.8 1.776 -842 105 9.9 
13 -80.7 1.606 -686 117 12.3 
14 -47.5 1.044 -505 103 6.5 

saline soil water deficit reduced both fruit size and the frac- 
tion of  netted fruit. The sink/source relations were impor- 
tant also for fruit netting. Fruit netting improved in the non- 
saline treatments when the ratio of  fruit number to shoot 
weight  decreased. In response to increased Iw fruit num- 
ber increased more than vegetative yield and fruit netting 
decreased (Figs. 2 - 4 ) .  The late water stress treatment that 
resulted in large vegetative shoots and somewhat  reduced 
fruit numbers had the largest fraction of  netted fruits. Fruit 
netting in the saline treatments increased with increasing 
I w and the delayed leaf deterioration. 

Total fruit fresh weight, an estimate of  total fruit vol- 
ume, showed common  positive relation to ET for the two 
water qualities. We assume that common  response for wa- 
ter and salt stresses indicates total soil water potential 
rather than specific salt effect. All other fruit parameters 
responded differently to different EC i indicating specific 
salinity effects. Increases in melon fruit dry matter con- 
tents have been reported under salt (Mendlinger and Pas- 
ternak 1992a; Shannon and Francois 1978) or water 
stresses (Pew and Gardner 1983). In the present study, to- 
tal fruit dry weight  responded primarily to the water avail- 
ability, or the total potential effect, as seen by the similar 
slopes for the two water qualities (Figure 2c), but the dif- 
ferent intercepts are the result o f  the additional salinity- 
specific effect that increased fruit dry matter content. The 
larger fruit dry matter content in the saline than in the non- 
saline treatments, with no interaction with water stress, in- 
dicates that fruit volume expansion depends more on wa- 
ter availability than on metabolite availability. Salinity has 
been reported to reduce expansion and increase net photo- 

synthesis of  surgarbeet leaves (Heuer and Plaut 1989), 
while the high sensitivity of  volume expansion to water 
availability is well documented (Hsiao 1993). 

The smaller fraction of  fruit netting and larger fruit dry 
matter content in the saline as compared with the non-sa- 
line treatments indicates that the two attributes are affected 
by different mechanisms. They are also determined during 
different periods o f  fruit development.  

Plants irrigated with saline water produced more fruit 
of  smaller size, with less netting, similar fresh weight and 
higher dry matter content, as compared with those irrigated 
with non-saline water that have similar ET. Salinity dam- 
age increased with time as a result of  damage to the can- 
opy. The combinat ions of  salinity and low amounts of  wa- 
ter were detrimental to melons,  as indicated by the reduced 
duration of, and earlier end to the production period, the 
deterioration of  the canopy and reduced fruit netting. Non- 
deficit irrigation can alleviate part of  the damage caused 
by salinity. 

Vegetative and reproductive production depend on the 
relations between successive development  and growth pro- 
cesses. The present study showed that for melons planted 
in non-saline soil and germinated with fresh water, later 
water and salt stresses had similar effects on most vegeta- 
tive growth although salinity accelerated leaf deterioration. 
The two stresses had similar effects on total fruit fresh 
weight  but different effects on fruit number, size, netting 
and metabolite content. Understanding of  the mechanisms 
and knowledge of  the time when they are most active, 
should provide the basis for irrigation management  in ac- 
cordance with the quality and quantity of  available water. 
Studies aimed at answering these questions should use a 
detailed scale of  plant development  to analyze the effects 
of  the two stresses. 
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