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Mg, 1. Micronutrient concentrations were

Salinity Duration and Concentration — §og i M 2 o o b5 e
Affect Fruit Yield and Quality, and priate ttays. Two bags of perite for each

treatmentwere placed on ademand tray, which

GrOWth and M|nera| CompOS|t|On Of had two electrodes for controlling the level of

the solution. When the plants transpired, the

Melon Plants G rown |n Perl |te water level dropped, which was detected by

the electrodes, initiating the irrigation. The
. , irrigation stopped when the level of water in
F.M. del Amor, V. Martinez, and A. Cerda the tray returned to the initial level. During the

Departamento de Fisiologia y Nutricion Vegetal, Centro de Edafologiaxyeriment, a beehive containing bumblebees
Biologia Aplicada del Segura, Consejo Superior de Investigaciones Cientifi@as)bus terrestrié.) was maintained in the

P.O. Box 4195, 30080 Murcia, Spain greenhouse to enhance pollination.
Treatments applied’he experimental de-

Additional index wordssodium chloride, salinization tim€ucumis melgfruit size, sign consisted of randomized blocks with each

biomass, soluble solids block containing three perlite bags per treat-

ment with six plants per bag. The salinity
Abstract The shortage of good quality water in semiarid zones necessitates the use of saliffeatments consisted of four levels (2, 4, 6, and
water for irrigation. In order to simulate the usage of brackish irrigation water in 8 dS.nm) in the irrigation solution. The three
greenhouse melonGucumis meld.. cv. Galia) culture in perlite, plants were supplied with  highest levels were achieved by adding NaCl
nutrient solutions containing 0 (control), 20, 40, and 60 mNaCl applied at four different  to the basic nutrient solution (2 dS¥mThe
times. Treatments were applied during early vegetative growth [14 days after transplant- three highest salinity levels were applied at
ing (DAT)], beginning of flowering (37 DAT), beginning of fruit set (56 DAT), and four different times: 14 d after transplanting
beginning of fruit ripening (71 DAT). All vegetative and fruit yield parameters were (DAT); 37 DAT (start of flowering of the first
significantly reduced when salinization was started 14 DAT. This inhibitory effect of ¢|yster, plants 0.8—1 m high); 56 DAT (start of
salinity was progressively lessened when salinity was imposed at later dates. This suggesigiit set), and 71 DAT (start of fruit ripening).
that the response of melons to salinity depends on the duration of exposure to saline waterrhys, there were 12 treatments (three salinity
Salinity treatments increased fruit reducing sugars, acidity, and total soluble solids. Fruit |evelsx four times) plus the control.
yield reduction at each salinization time was correlated with salinity levels, but there was  Data recordedThe total length of the main
some evidence of a nutrientimbalance, since leaf concentrations of N-j@nd especially stem, number of internodes, length of the
K, were low at higher salinities. These results indicate that brackish waters can be used fofinternode above node 40, stem diameter at1 m
growing melon with minimum yield losses if concentration and duration of exposure are height, and shoot biomass were recorded at the
carefully monitored. end of the experiment. The uppermost, fully
expanded leaves were sampled 67 (May) and

Melon is an important horticultural crop mental conditions, and type of substratd14 DAT (July) and were oven-dried at 65 °C
widely cultivated in southern Spain and othe(Adams, 1991; Kuehny and Morales, 1998for 48 h. Chemical analyses of leaf samples
semiarid regions of the world. The markeMaas and Hoffman, 1977). Therefore, mosivere carried out after digestion with nitric and
demand for melons of high quality throughoutesults are not applicable to soilless culture iperchloric acids (2:1). Levels of Na, K, Ca,
the season has increased production of thike greenhouse. and Mg were determined by atomic absorp-
crop using greenhouse soilless conditions. For Physical properties of the substrate chosedion spectrometry, and P by the molybdenum
many greenhouse growers, good quality watenay influence crop production and fruit qual-blue method (Murphy and Rieley, 1962). Chlo-
is scarce, which forces them to use brackisity. Perlite is a common growing medium forride and N-NQ were extracted from 0.1 g of
waters to prepare nutrient solutions for irrigathe cultivation of melon in commercial green-ground material with 50 mL of deionized
tion. houses in Spain. In the present study, thergrater. Total nitrogen (\was measured by a

Previous research, focused on germindere, we examined the response of the melogemimicro Kjeldahl method. Chloride was
tion, vegetative growth, or fruit yield undercultivar Galiagrown in perlite to various salin- measured by electrometric titration with a
soil or greenhouse conditions, has demority levels. The objective was to determine howCorning Chloride Analyzer 926 (Corning Ltd.,
strated considerable genotypic variation in thdifferent levels of salinity in the irrigation Hastead, Essex, England), according to the
response of melon to salinity (Mangal et alsolution, applied at different times, affect vegmethod of Guilliam (1971). N-NQvas deter-
1988; Mendlinger, 1994; Mendlinger andetative growth, fruit yield, fruit quality, and mined by the difference between absorbances

Pasternak, 1992a, 1992b; Nerson and Parigaf mineral composition. at 210 and 270 nm in a spectrophotometer
1984; Nukaya et al., 1980; Shannon et al., (Rand et al., 1975).

1984). Salt tolerance is affected by several Materials and Methods Ripe fruits were harvested weekly from 2

factors, including the growth stage at the time June to 4 July. Fruits of each individual plant

of exposure, duration of exposure, environ- Plantmaterial and culturdJniform musk- were counted and weighed. Quality constitu-
melon plants, cv. Galia, obtained from a coments were determined on filtrates of blended
mercial nursery, were grown in 1.2-m-longsamples. Total soluble solids (TSS) were evalu-
perlite-filled bags in a greenhouse equippedted in an Atago N1 refractometer (Atago Co.
Received for publication 13 Oct. 1998. Accepted fowith a computer-regulated drip irrigation sysd.td., Tokyo), titratable acids were measured
publication 22 Mar. 1999. F.M. del Amor gratefully tem under controlled environmental condiwith 0.1n NaOH and reducing sugars by the
acknowledges the support of a studentship froflons. During the experiment, the day temperaanthrone method (Hewitt, 1958). Before de-
tcgr?nlicha;g; Qgig%%‘igfggﬂ?g?&” '}%?:Zstfgf re was maintained at 20 to 30 °C and thstructive analyses of the fruit, firmness was
. o : . :
was supported by the Comisién Interministerial dﬁﬁht temperature was never(l)owerthan 15 Gietermlned, afte_r taking out th_ree discs from
Ciencia y Tecnologia Project AMB95-0135. The! N€ relative humidity waz55% throughout  the skin surface in the equatorial area, using a
cost of publishing this paper was defrayed in part b€ day, and75% at night. The plants wereBertuzzi FTO11 penetrometer (Fruit Tester,
the payment of page charges. Under postal regulHﬂﬂSp'ﬁﬂted on 10 Mar. 1997, and irrigateeklfonsine, Italy), fitted with an 8-mm-diam-
tions, this paper therefore must be hereby markeatith a basic nutrient solution (pH 5.6) of theeter probe. Peel and pulp thickness were also
advertisemensolely to indicate this fact. following macronutrient composition (mmol): measured.
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Data analysisData for vegetative and fruit Table 1. Effects of water salinity level and time of application on vegetative responses of ‘Galia’ melon.
yield parameters, fruit quality constituents;

. . . Length of
and leaf r_mneral composition were subjected Fresh Diam of No. of internode
to analysis of variance. Salinization  Salinity biomass Length of  main stem internodes above

time level of shoot main stem  at 1 m high on main node 40
Results (DAT) (dS-nm) (9/plant) (m) (mm) stem (cm)
14 2 1277 4.8 10.2 60 7.6
Vegetative growthin general, vegetative 4 1250 45 10.0 66 7.8
growth was reduced as salinity increased, only 6 1028 3.0 8.3 60 5.9
when treatmentbegan 14 or 37 DAT (Table 1). 8 688 28 5 51 35
This resulted in significant salinity leved Mean 988 34 8.6 9 57
salinization time interaction. The number of37 4 1170 3.8 9.8 55 6.5
internodes on the main stem was reduced only 6 990 3.1 9.4 44 4.6
at the higher salt concentration, and them only 8 848 24 8.8 54 44
when treatment began 14 DAT. Effects on the Mean 1002 31 9.3 51 52
length of the internode distal to node 40 werg6 4 1173 4.4 10.1 58 8.7
evident when treatment began 14, 37, or 56 g i;g;’ 3369 13045 ng 6%1
DAT, but not 71 DAT. L Mean 1171 40 103 56 71
Fruit yield componentsBoth fruit yield
and number were significantly affected b g 1111%) 5163 g‘? 552 882
salinity level, salinization time, and their in- 8 1126 3;3 9{; 56 80‘
teraction (Table 2). The effects of salinity Mean 1151 39 97 57 "84
levels were more severe when salts were ap-
plied at earlier growth stages. Reductions i ean é 1101573 ;'42 ggf 5559 67'??
yields ?f marketable fruit of plants exposed to 8 974 31 91 53 5.6
8dS-mt, relative to the control plants, ranged
from 56% when salinization W?as initiatedgl% . - - "
. alinity level 19.5 70.4 18.7 19.5 11.1
DAT to 16% when salt was applied 71 DAT. ggjinization time 4% 8.7 11.3" a7 14.4"
Yield reduction was associated more with sgjinity x time 33 3.9 3.7 3.4 26

fruit number (reduced 46%) than with the=—
weight per fruit (reduced 17%). However,
treatments begun 71 DAT decreased fruityield
mainly because of reductions in individual
fruit weight. These responses were even more
evident from regression analyses of relative
fruit yield as a function of salt concentration at
each of the four salinization times (Fig. 1).
Despite the use of only four salinity levels, all
correlation coefficients were significant. In all
four linear regressions, the slope decreased as
salinization was delayed, thus indicating that
under these conditions, a delay in exposure taable 2 Effects of water salinity level and time of application on fruit yield parameters of ‘Galia’ melon.
salinity stress lessened its effect on fruit yield

Significant atP < 0.05, 0.01, or 0.001, respectively.

Fruit quality. Quality componentsofmelon _ . . . Wt per
fruit were significantly affected by salinity ﬁrﬁlén'zat'on S|:\|/|2||ty Yield (kg-1m?) No. fruits/n? mfar[jkiftable
level, but not by time of salt application (Table .

3). Titratable acidity (expressed in g citric acic(DAT) (dS-Zm ) T‘?tglz Marie;%ble T50 t7a0| Marg eltg ble ég;
per 100 mL of juice), TSS, electrical conduc- 4 3.05 371 595 454 816
tivity (expressed in dS-#), and the content of 6 284 262 4.13 3.46 759
reducing sugars (expressed in mgef juice) 8 2.34 1.93 4.00 2.88 670

increased (exceptfor TSS at 71 DAT), whereas Mean 3.04 2.75 T 4.46 © 3.63 748
pH decreased, with increasing salinity. Pulp; 4 4.16 3.79 5.67 4.67 813
thickness was significantly reduced by in- 6 3.58 3.38 5.15 4.47 758
creased salinity level, but the response was not 8 3.01 2.23 5.25 3.27 681

systematically related to the time of exposure Mean 3.58 3.13 5.36 4.14 751
to salinity treatments. Fruit firmness was sigsg 4 3.93 3.86 5.21 4.56 846
nificantly affected by both salinity levels and 6 4.36 3.70 6.40 4.78 776
time of the salt application. Firmness was 8 3.80 3.39 6.35 4.62 733

higher at 37 than at 51 or 71 DAT. Mean 4.03 3.65 5.99 4.65 785

Mineral composition of leaf tissuéeaf 71 4 4.11 4.02 5.55 5.02 801
concentrations of NN-NO;, and K were higher 6 4.23 3.98 5.88 5.07 769
on 16 May, and Cl, Na, and Ca were higher on 8 3.79 3.68 6.15 5.03 731
2 July; whereas P and Mg concentrations tended Mean 4.04 3.89 5.86 5.04 767
to remain constant (Table 4). Leaf Cl concen- 4 4.04 3.85 5.42 4.70 819
trations increased with each increase in salin- 6 3.75 3.42 5.39 4.45 766
ity level in both samplings, whereas leaf Na 8 3.24 281 5.44 3.95 704
concentration increased when salinity leveANOVA
increased from 2 to 4 dS-hriNo clear effectof ~ Salinity level 33.F 56.5™ 1.6+ 28.0™ 27.8"
time of exposure to salinity on leaf Na and C| Salinization time 119 19.4" 16.3" 25.2" 1.6°
concentrations was found. The concentrationsSalinity < time 4.6 54 57 7z 0.4

of Na and Cl in the leaves on 16 May, but ngt " ™™ Nonsignificant or significant & < 0.05, 0.01, or 0.001, respectively.
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on 2 July, were negatively correlated with fruit
yield (r = —0.69 and —0.72 respectively. 100 4
Leaf N-NGQ, decreased from 0.96% to 0.74%
in the first sampling (16 May) and from 0.71%
to 0.40% in the second (2 July) as salinity

increased from 2 to 8 dS*mThe negative ey 71 DAT

linear relationships between Cl and N-NO [0 56 DAT

concentrations in leaves were significant on ;

both sampling dates (r = -0:7&nd —0.83", 2

respectively). Leaf K decreased significantly %

with salinity in both samplings, but especially X g0

so in the second, when salinization began 14 y=-9.6x+120 14 DAT 37 DAT

DAT. Leaf concentrations of P, Ca, and Mg 5 .

were not systematically related to salinity in =7.8x+118 R°=0.95" 37 DAT

either sampling. y=-36x+105 R?*=0.95* 56 DAT 14 DAT
40 1y=-25x+104 R*=0.92* 71 pAT

Discussion
Almost all growth and frl_Jlt yield param- 5 4 6 8
eters of melon plants growing under green-
house conditions with perlite as substrate were Salinity level (dS /m)

significantly affected by both the salinity con-_ ) i i o o . o )
centrations in the irrigation solution and thé:lg. 1. Linear regression equations relating yield of ‘Galia’ melon to time (DAT) of irrigation with water

time of exposure to salt. There were signifi- differing in salinity level." ™ Significant at® < 0.05 or 0.01, respectively.

cant interactions between salinity levels and . ) L ) o e
time of exposure to salt. Vegetative growtﬁrable 3. Effect of water salinity level and time of application on fruit characteristics of ‘Galia’ melon.

and fruit yield were more reduced by salinitySajinization Salinity Acidity Reducing
stress as the time of exposure to salinity inime level EC (g citric acid/  TSS sugars  Thickness (mm) Firmness
creased. (DAT) dS'-m?) pH (dS:mY) 100 mL) (°Brix)  (g-LY) Peel Pulp (N)

As salinity imposition was delayed, mar-14 2 66 6.8 0.08 7.6 63.1 5.7 285 45.7
ketable fruit yield increased at each level of 4 63 7.4 0.09 8.1 85.4 58 289 46.8
salinity (Table 2). For example, at 4 dSthe 6 63 7.7 0.10 9.9 78.5 55 277 46.6
marketable fruit for the 37 DAT treatment 8 62 91 0.12 105 96.2 59 239 = 445

Mean 6.3 8.1 0.10 9.50 86.7 57 268 46.0

increased by 2% with respect to the 14 DAT

treatment, whereas at 6 dSt*rthe increase 37 4 6.4 7.4 0.08 8.6 67.8 54 284 49.8
was 22%. Thus, the 6 dS¥treatment can be 6 63 7.7 0.12 9.4 67.8 6.0 263 45.2
applied at 37 DAT, or the 8 dS+rat 56 DAT, 8 62 93 0.10 92 1106 58 237 = 462
without appreciable fruit yield reduction. When Mean 63 8.1 0.10 9.07 821 57 261 47.1
yield was plotted against salinity level for eacl¥6 4 64 76 0.09 8.2 66.3 6.0 27.9 44.1
of the salinization times, the 14 DAT treat- 6 65 91 0.09 101 83.4 58 283 44.9
ment had the steepest slope. This suggests that 8 61 90 0.11 105 764 56 265 = 417
response of melon to salt is dependent on the Mean 6.3 86 0.10 960 754 58 276 43.6
time of exposure, which is in agreement witt(1 4 65 74 0.08 8.9 75.4 6.0 300 45.3
Shannon et al. (1984). 6 64 81 0.10 8.6 83.2 5.6 284 42.1
Increasing the salinity level induced Mgan %‘% 87'381 Ob—lfo 8—'570 8%32 1 5—'657 Zi% 1 %29
changes in the two yield parameters; fruit ' ’ ’ ’ ’ ) ’
number and mean fruit yield, although thé/€an g 6621 872? (;)10(? 98545’ 775’27 5578 227878 jf-75
relative effects depended on the time of expo- 8 61 o1 011 970 912 57 250 43.4
sure. When the salinity level increased from %NOVA ' ' ' ' : ’ : :
to 8 dS-mtand commenced 14 DAT, market- M X " X . i " .
able fruit yield reduction resulted primarily gz:m:tzyalt%’nelﬁ me 3%‘% 4%'35 g';s 12'3 gf é'gs 41'3, g'g,
from reductions in the number of fruits (—44%) Salinity x time 37 o9 0.7 o 2 3T 56" 26 165

rather than in mean fruit weight (—21%). This—
suggests that salinity reduced fruit yield by
aborting flowers and/or fruits and reducing
fruit size. On the contrary, when the saménvestigations (Mendlinger, 1994; Mendlingersalinity level similar Na and Cl concentrations
salinity levels were imposed at 56 or 71 DAT and Pasternak, 1992a; Shannon and Francoigere found, irrespective of when salinization
the number of fruits, both total and market1978). Gillette (1985) indicated that NaClbegan. Under saline conditions, fruit yields
able, were unaffected or only marginally influ-enhanced the taste of food by improving thénproved when salt treatment was applied
enced; thus the reduction in mean fruit weighlavor balance. This could be due to the highater. This could indicate that the effect of
was the cause of yield reduction. Previousoncentrations of Na and Clin the fruit, whichsalinity level is related to the time of exposure
work has generally reported that salinity reagrees with our findings (data not shown). Th& salt. Yield reduction may also have been
duced yield primarily by reducing mean fruitincrease in TSS may in part compensate fassociated, in part, with a nutrient imbalance
weight (Mendlinger, 1994; Mendlinger andlower yields. caused by disturbed uptake or distribution of
Pasternak, 1992a; Nukaya et al., 1980; Shan- Marketable fruit yield was negatively cor-essential mineral nutrients. Leaf N-NEbn-
non and Francois, 1978). These difference®lated with leaf Na and ClI concentrations atentrations decreased with salinity level at
may be due to differences in either culturathe 16 May sampling date, thus high leaf N&ach salinization time. Wilcox (1972) reported
conditions or time of exposure to salinity. and Cl may contribute to lower fruit yield. Thethat melon fruit yield was higher when the
Salinity improved fruit quality by increas- fruityield reduction does not seem to be exclueoncentrations of Mand N-NQ in the petiole
ing the concentrations of sugars, titratablsively associated with the high Na and/or Clvere 4.5% and 1.5%, respectively, during
acids, and TSS. Thisis in agreement with othe@oncentrations in the leaves, because for eabbth the vegetative and fruit initiation stages.

*™ Nonsignificant or significant & < 0.05, 0.01, or 0.001, respectively.
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Table 4. Effects of water salinity level and time of application on leaf mineral composition (% dry weigbdd quality water for other uses. The detri-
of ‘Galia’ melon at two sampling dates. mental effects of salinity may be related to the

Salinization Salinity time during which high concentrations of Cl

time level and Na remain in the leaves and to a distur-

(DAT) (dS-nm) cl Na N N-NO, P K Ca Mg bance of the N-NQand K nutrition and me-
16 May (67 DAT) tabolism in the plants.

14 2 0.61 0.06 5.08 0.96 0.62 348 203 0.36 . .
4 084 010 513 082 065 343 245 031 Literature Cited
6 1.69 0.60 5.40 0.91 0.52 3.30 3.08 0.28 Adams, P. 1991. Effects of increasing the salinity of
8 1.56 0.38 5.45 0.74 0.56 3.21 3.28 0.30 the nutrient solution with major nutrients or
1.36 0.36 5.33 0.82 0.58 3.31 2.94 0.30 sodium chloride on the yield, quality and com-
37 4 1.08 0.15 5.26 0.81 0.62 3.96 275 0.29 po_sition oftomatoes grown in rockwool. J. Hort.
6 146 029 524 074 055 356 383 032 SC.66:201-207. . .
8 216 033 514 049 053 342 3.86 0.29 Bella, H.S. and G.E. Wllco_x._ 1989. Lime and nitro-
157 026 521 068 057 365 348  0.30 gen influence soil acidity, nutritional status,
' ' ) ’ ’ ’ ’ ’ vegetative growth, and yield of muskmelon. J.
56 4 0.76 0.10 539 0.83 0.65 356 224 0.33  Amer. Soc. Hort. Sci. 114:606—610.
6 154 034 521 076 051 370 297  0.35Gij|ette, M. 1985. Flavour effects of sodium chlo-
8 176 033 515 0.60 054 339 257 037 ride. Food Technol. 39:47-52.
13 026 525 073 057 355 259  0.35Gyjlliam, M.G. 1971. Rapid measurement of chlo-
Mean 0.89 0.12 5.26 0.82 0.64 3.65 2.48 0.31 rinein plant material. Soil Sci. Soc. Amer. Proc.
1.56 0.41 5.28 0.80 053 352 3.29 0.32  35:512-513.
1.83 0.35 5.25 0.61 0.54 3.34 3.24 0.32 Hewitt, B.R. 1958. Spectrophotometric determina-
ANOVA tion of total carbohydrate. Nature 182:246—24_7.
Salinity level 746 303" 17¢ 193" 195" 68" 9g° gg- KuehnyJ:S.andB. Morales. 1998. Effects of salin-
Salinization time 33 24 04° 7.8 02¢ 96" 7.8 137" fty ana akalinity on pansy and impatens tn
- ’ . . s s " s s ree different growing media. J. Plant Nutr.
Salinity x time 3.9 3.1 23 1.6 0.9¢ 2.5 0.8 1w 21:1011-1023.
2 July (114 DAT) Maas, E.V. and G.J. Hoffman. 1977. Crop salt
14 2 108 038 340 071 053 356 722 024 (olerance—Current assessment. J. Irrig. Drain.,
4 2.00 0.61 3.16 0.51 0.49 2.42 7.88 0.25 Div. Amer. Soc. Civil Eng. 103:115-134.
6 330 105 287 028 046 190 753  0.30 Mangal, J.L., P.S. Hooda, and S. Lal. 1988. Salt
8 419 146 3.07 040 046 170 595 0.21 tolerance of five muskmelon cultivars. J. Agr.
3.16 1.04 3.03 0.40 0.47 2.01 7.12 0.25 Sci. 67:535-540.
37 4 1.65 0.59 2.87 0.43 0.64 2.71 7.35 0.21 Mendlinger, S. 1994. Effect of increasing plant
6 3.96 1.45 3.17 0.35 0.52 1.91 6.51 0.23  density and salinity on yield and fruit quality in
8 4.30 121 279 0.27 0.56 2.01 7.08 0.26 muskmelon. Scientia Hort. 57:41-49.
3.30 1.08 2.94 0.35 0.57 2.21 6.98 0.23 Mendlinger, S. and D. Pasternak. 1992a. Effect of
56 4 1.63 0.63 2.94 0.54 0.48 276 6.34 time_of salinizat@on on rowering,_yieId and fruit
6 3..88 2.'03 3.'27 O..42 O.-48 1.'33 5.'50 0.'22 quality factors in melonCucumis meld.. J.
8 491 151 339 027 070 210 496 033  HOM Sl 0755295034
347 1.39 320 0.41 0.55 206 560 0.26 Mendlinger, S. and D. Pasternak. 1992b. Screening
for salttolerance in melons. HortScience 27:905—
71 4 1.78 0.65 312 0.60 0.48 3.52 7.56 0.24  9o7.
6 226 074 3.05 048 061 344 7.44  0.25 Mmurphy, J. and J.P. Riley. 1962. A modified single
8 554 19 291 025 064 301 400 0.23 solution method for the determination of phos-
319 111 3.03 044 058 332 633 024 phateinnaturalwaters. Anal. Chim. Acta. 27:31—
Mean 4 1.77 0.62 3.02 0.52 0.52 2.85 7.28 0.24 36.
6 3.35 1.32 3.09 0.38 0.52 2.15 6.75 0.25 Nerson, H. and H.S. Paris. 1984. Effects of salinity
8 474 1.53 3.04 0.30 0.59 2.21 5.50 0.26 on germination, seedling growth and yield of
ANOVA melons. Irrig. Sci. _5:265—273. _
Salinity level 19.9° 77 1.6% 8.7 0.6° 12.0° 3.1 0.2 Nukaya A., M. Masui, and A. Ish|da._198_0. Salt
salinization time 02 08 15 04° 30 86 25 03¢ t°'|‘?“f"tgce.|°f(_m5'3kme'°”5 Jrown dgffre”tt)
Py ; < . s s s . . . salinity soils (in Japanese with English abstract).
SillnltyX_tln?e_z _ 1.9 1.9 1.4 0.9 1.4_ 0.7 1.6 1.2 3. Jpn. Soc. Hort, SGi8:468-474,
Nonsignificant or significant & < 0.05, 0.01, or 0.001, respectively. Rand, M.C., E.G. Arnold, and M.J. Taras. 1975.

Standard methods for the examination of water
and wastewater. Amer. Public Health Assn.,
Inthe present study, the values gdN16 May applied at 14 DAT or 8 dSnapplied at 37 Water Pollution Control Fed., and Amer. Water
were similar, whereas those of N-N@ere DAT, could have been deficient in K. Works Assn., Washington, D.C.
lower. In conclusion, the results of this experi-Shannon, M.C., G.W. Bohn, and J.D. McCreight.
Leaf K content at the 2 July sampling datenent confirm that, with appropriate manage- 1984. Salt tolerance among muskmelon geno-
was reduced by salinity level, only when salinment, depending on the concentration of salts typeshdarmgs seed iggrzgge%%% and seedling
ization began 14 DAT. For melon plants, adin the water and on the duration of exposur h growt M ort Céelr_‘cé Fre 8 197 It tol
.9% in the leabrackishwaters can be used for growing ‘Galia” oo -C. and L.E. Francois. 1978. Salt toler-
equate K values vary from_2 9% | > - =diorg ng ¢ ance of three muskmelon cultivars. J. Amer.
lamina to 8.6% in the petiole (Bhella andmelons in perlite with minimum fruit yield  soc. Hort. Sci. 103:127-130.
Wilcox, 1989). In our study, leaftissue sampledosses and, at the same time, improved fruiiiicox, E.G. 1973. Muskmelon response to rates
on 2 July, from plants receiving 6 dS*m quality. This production system may conserve and sources of nitrogen. Agron. J. 65:694—697.
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