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Determination of Salt Type, Salt Concentration, and Salt Application
Method and Timing for Suppression of Stem Elongation
in Grafted Cucumber Seedlings
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Abstract.

This study aimed to examine a suppression effect of salinity on extension rate of stem elonga-

tion of cucumber seedlings (Cucumis sativus L.) grafted with roots of figleaf gourd plant. The effects of
application methods, timings, and concentrations of two salt types, sodium chloride (NaCl) and calcium
chloride (CaCly), were compared to untreated control plants. In result, an obvious suppression effect on the
excessive elongation of stem was obtained by both sub-irrigated and medium-mixed NacCl salt. An improve-
ment in quality of transplants was also obtained by the sub-irrigated NaCl salt. Foliar-applied NaCl caused
visible leaf injury when the concentration was higher than 40 mM; but, with no effect on suppressing the
stem elongation. When the NaCl was applied at 7 days after grafting, a higher concentration of NaCl was
demanded for suppressing the stem elongation compared to an application at the day of grafting. No effect
of the NaCl salt on the fresh weights of 36-day grown plants was observed; but, there was a negative effect
on the number of female flowers at a high temperature season. Overall, the NaCl salt was more effective on
slowing down the stem elongation and had the lower incidence of leaf injury than the CaCl, salt.
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Table 1. Response of seedling growth measured 11 days after treatment to foliar-applied NaCl salt at 12 days after grafting

with various concentrations.

Treatment Height Stem diameter No.of  Leafarea Chlorophyll Fresh wt (g/plant)
(cm) (mm) leaves (cm?) (SCDSV) Shoot Root
0 mM NaCl 9.4ab 3.9b 3.0a% 77.5abc 40.5a 43 0.79a
10 mM NaCl 9.9ab 4.2a 3.0a 82.7a 31.0bc 4.7 0.72ab
20 mM NaCl 10.7a 4.0a 3.0a 81.0ab 30.3bc 4.3a 0.73ab
30 mM NaCl 9.6ab 3.8b 3.0a 88.7a 30.4bc 3.8ab 0.43c
40 mM NaCl 9.3ab 3.8b 3.0a 68.8bc 31.8bc 3.9ab 0.53bc
50 mM NaCl 10.1ab 3.9ab 3.0a 66.4c 33.9b 4.1a 0.56abc
60 mM NaCl 8.4bc 3.5¢ 3.0a 49.3d 29.0c 3.1b 0.40c
0.16 mM Diniconazole 7.3¢c 3.0c 3.2a 41.6d 43.5a 3.1 0.43c

*Values represent the mean of 3 replicates. Means in each column at various NaCl levels, followed by the same letter are not
significantly different (P = 0.05) according to Duncan’s multiple range test.
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Table 2. Response of seedling growth and chlorophyll content measured 19 days after grafting to sub-irrigated NaCl salt with
various timings and concentrations or foliar-applied diniconazole at 12 days after grafting.

Treatment . Fresh wt. (g/plant)
— Height No.of Leafarea Chlorophyll
Timing . Concentration (cm) leaves (em?) (SCDSV) Shoot Root
(Days after grafting)
0 0 mM NaCl 201 39+03 10719 20+2 34+0.5 034+0.08
30 mM NaCl 19+2 4.0+0.5 104+20 25+2 32+£0.6 034=+0.11
50 mM NaCl 202 4.1+£03 135+12 26+2 42+0.6 0.40+0.11
70 mM NaCl 15+£2 4.0+05 114£19 24 +2 38+£0.6 041£0.12
7 0 mM NaCl 25+£1 5.1+0.6 13714 26+2 42+04 043+0.12
70 mM NaCl 262 5.0+0.7 142+21 24+2 46+05 0.32+0.13
140 mM NaCl 211 44+£05 121+£15 26+3 39+04 0.48+0.07
210 mM NaCl 161 4.1+03 10017 26+2 3.0£0.6 0.30+0.09
12 0.32 mM Diniconazole 15+2 39+0.6 97+16 29+2 34+£0.6 030+0.11
HAES ) NaCl 845 AHTF Ak Ae= WhEshe 210F Ueptt ueby SE7Ite] Fa g
30mM3} SomMeld omM HelTel Aol Aolrk el WZehA] Hhgshs 2o] HERe] gobs Hel
AT} AT, 70mMoll A= diniconazole 0.32mM  A71E Y7 Aol ERAlCE 9ol YAl A
I s =S JAPITIe adE Btk st 2] R Elen A Bl AEE R
NaCl 557} oldoll we} sk o] gaste Vet

%S BT aFEe] NaCl 7)ol WeE |24
& 7HAE Kaya 5(2002)00 2JsiAe whis]glom
ZE#2 2704 FEA Tl e 99 =
3= ks 74 % 7ked SRR 1EEE AL )l
TH(Chen 5, 1991).
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n|2= Fafo] drht FAE BT HolHEA &
B F & 39 84S e ok e 7Y
% 2 A9ols NaCl 70mM FEME ©39
Al E7F YA 140mMollAE 2730] 7HAasil ot
g AR QIS S JAlske A= TH
210mMe] £ F=7} FHoJAok diniconazole *]2]oll
Tohs =4YA &t JERsT

AEo] o 2E#H 2 Hheshe Aee A5 gl
e} gEfx]=t] oo gl = 15=(Chartzoulakis
2} Klapaki, 2000), 7FX](Chartzoulakis®} Loupassaki,
1997), ErFE(Dumroff2} Copper, 1974)1 tial] B
HAk ol BEF ANEr1e] AEe As dART
A 2E#2zd o 1gsA RESSCH(Lutts 5, 1995).
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AL 3.6dS - m' o2 FARIH O T A2l

= NaCl 6.7dS - m™

Fafeife:]

, Aaw

1.8dS - m'& =}o)7}

EC (dSm™)

Control
SI-NaCl
Sl-Bay salt
MA-NaCl

MA-Bay salt

Days after grafting

Fig. 1. Change of EC in growing media supplied either with
NaCl or bay salt by two application methods. SI indi-
cates sub-irrigated. MA indicates medium-mixed. Bars
represent the mean of EC for 3 replicates + standard error.
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Fig. 2. Response of the rate of graft-take (%) to the two salt
treatments, NaCl and bay salt, with two application meth-
ods. SI indicates sub-irrigated. MA indicates medium-
mixed. Bars represent the mean of graft-take rates for 3
replicates + standard error.
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Fig. 3. Response of fresh weight and the number of female
flowers in plants grown for 36 days after transplanting to
the two salt treatments, NaCl and bay salt, with two appli-
cation methods. SI indicates sub-irrigated. MA indicates
medium-mixed. Bars represent the mean of fresh weights
for 3 replicates + standard error.
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1991).
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Table 3. Response of seedling growth and chlorophyll content measured 21 days after grafting to sub-irrigated and medium-
mixed NaCl and bay salt at the day of grafting or foliar-applied diniconazole at 12 days after grafting.

Treatment ; ; Fresh wt.
Height Diameter No.of Leafarea Chlorophyll (¢/plant)
(cm) (mm) leaves (cm?) (SCDSV)
Method Salt Con. Shoot Root
. .SUb.- NaCl/Bay salt 0 mM 26+2 33+02 50+£00 146+10 31+2 5.1+0.5 0.52+0.09
1rrigation
Sub- NaCl 60mM 22+1 4.0+04 48+04 154=+16 33+3 6.0+0.6 0.73+0.18
irrigation Bay salt 60mM 212 39402 43+£05 147+12 30+£3 5.6+0.3 0.60+0.15
Medium NaCl 5.0g1 172 38+03 38+04 118+19 31+3 44+05 0.50+0.14
mixing Bay salt 5.6 g/l 23+1 3.7+06 44+05 148+6 33+4 55+0.3 0.60£0.13
Foliar- . conazole  032mM 1722 32403 46+05 105+14  41£3 41203 056+0.14
application
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Table 4. Response of seedling growth and chlorophyll content measured at 21 days after grafting to sub-irrigated and over-
head-irrigated CaCl, salt at various timings and concentrations or foliar-applied diniconazole.

Fresh wt.
Treatment Height Diameter No.of Leafarea Chlorophyll (¢/plant)
(cm) (mm) leaves (cm?) (SCDSV)
Method Timing/Con. Shoot Root
_ Sub- Day of grafting/ 26+2 33+02 50400 14610  31+2  51£05 0.52+0.09
irrigation 0 mM
_ Sub- Day ofgrafting/ 4\ > 39,04 43405 146417 2942 57405 060+0.16
irrigation 60 mM
Every 4 daysafter ), 41,04 44405 122410 3042  46+02 0544009
Overhead rooting/45 mM
irrigation
& Every2daysafter ) | 39,04 47:05 130+13 31+1 47404 054+0.17
rooting/45 mM
Foliar — 12daysaftergrafting/ 15 » 35,03 46105 105414 4143 41403 056+0.14
application Diniconazole 0.32 mM
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