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Effect of Sodium in Artificial substrate on the Growth,
Gas Exchange and L eaf Water Status of Cucumber (Cucumissatival .)
and KoreaMdon(CucumismeloL.)

Young-Jin Seo, Jong-Su Kim, Chan-Yong Kim, So-Deuk Park, anf Man Park’

Gyeongbuk Agricultural Research and Extention Services, Daegu, 702-708, Korea
'Department of Agricultural Chemistry, Kyungpook National University

Sodium is known to reduce a plant growth and yields. However, the relationships between physiological
response of seedling and salinity stress caused by growing media are not well understood yet. We
conducted experiments to investigate change of some parameters including Na, EC, moisture content in
media under different air temperature (15°C, 25°C), and the response of fruit-vegetables such as cucumber,

oriental melon on saline conditions originated from horticultural substrate. Volumetric moisture content of
media at 15°C was 70%, but at 25°C was decreased by 45% within 22 hrs, showing below optimal matric
potential, approximately. During reaction time, the increase of Na concentration was significantly greater
in saline substrate than in control. The decrease rate of Na concentration according to supplying irrigation
water was higher in saline substrate than in control. CO: assimilation rate and transpiration rate of Korea
melon grown in low temperature were decreased with a Na/cation ratio in hydroponic solution. Water
saturation deficit was also increased significantly at 15°C as compare to 25°C. Saline stress during nursery
stage induced a reduction of seedling quality, growth and cucumber yield. The results suggest that the
relationship between uncontrolled Na uptake of seedling from saline substrate and meteological condition
is responsible for saline stress.

Key Word : Sodium, Photosynthesis, Leaf water, Cucumber(Cucumis sativa L.), Korea Melon(Cucumis melo L..)
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Lee et al, 1999). 53] o|& UEZF Zeolite WHEH
Aol W3 FoleAFaFol A7) HRo FHA
WAl ol LAEA W GEA F AFGTopl A B
SHAl ol & &L O™ (Gottardi, 1978: Lee et. al.,
1995: Lee and Choi, 1995: Ryazantsev and

Dashibalova, 1998), A1t 37] 8j¢HtLol A ¥&
ol o) ArPAE AHH 3 FEEA £,
HEAY T FEQE Fel Wol EAI8H7] witol ok
24 T4l Naol ®o] d=o] e Zlo] 5o
TH(Choi et al., 1996).
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F, FEAE A2 A2 F gEA Un
(Munnus, 1993: Pasternak and Malach, 1995). 2] &
> FHA, 25 2 HE 2E x-85Y At 5 A
A ZAE FEsta e Mg 29SS x#H¥ee
Hnog HIHFO QO (Greenway and Munnus,
1980; Weimberg and Shannon, 1988) Naoll Tt &k
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Table 1. Chemical composition of horticultural media used in experiment.

Water soluble cation

xchangeable cation

H EC
P K Ca
15 01511 ——— cmol”
Sdinesubgrate 6.4 0.7 6.56 854

Control substrate 6.7 0.6 2.25 450
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Table 2. Composition of irrigation solution and calculated molar conductivity.

) Concentration of element Mol.
Nefcations K Ca Mg Na c NOs SO conductivity
% cmol” 17 mho cm’

0 00 00 00 00 00 00 00 00
20 01 30 01 08 38 01 01 537
30 01 26 01 12 38 01 01 533
40 01 22 01 16 38 01 01 529
50 01 18 01 20 38 01 01 525
60 01 14 01 24 38 01 01 521
70 01 10 01 28 38 01 01 517
80 01 06 01 32 38 01 01 513
90 01 02 01 36 38 01 01 509
TAXZ ol AxT & AxFE FAst 23} W o R fHO HHYEEQl 25T 22417 A%
FEFSEE Pt 183 FEOIERES B SAS W B AP AR AR SAFEIFS
AES TSR ol FEth oF 449% ~476% B HUHo R A< 15C
oM 32X 7ke] AHSAE 67.6%~71.0% AL
20|o Mg o F™of g A Na F=ko] FEEdel HwH A2 ok AdEAES] F
olgk FEQ Q0] SH 9 HBxoi AFH FF FEHFHL -1~-5 kPadllA] ZEo] A A&T F
nAE I ALY flEte] HEXNSA EEA A= . & Easily Available Water® 38t 1
ol Fate]l FEAEFH X AMAIES FYstAd olate] ¢tgel -5~-10 kPa2] ZAHWAE dFF¥E
o} Eo g Ex3suty Qolx JEguES FAE (Water Buffering Capacity)® A2slal o1 {4
of 39 25¢ §EAAA 20083 AL 49 4Y SREE AUEFS A ER 33 o FREF
PEe AT F HA 12 cmé] /P EE o2&} 7b &olgt 2 -5 kPag #FIMAIF LR FHL
o SHE st SHF 2% Ads 22 A5 3 ATt (RDA, 2002). B3 =44 fsix B4y
FHFE FEITH AIAFAE ZAIFA Foke wrk oplgt 5714 9A F9 el AA 35
AT B2 Avle &5 d HldskLolA A = 71743 8 97 o] 2 W FEAES F
Alston EEsHs RO ARES TR A 749 (Optimal Matric Potential) o] 23 &}w -5
o7} FEHE 309 HE 49 25 A AT olF kPa FEAA FHHW HHAFRAHdY FEIF
4 PE 2522 ¥ F AHA 80X45 cmE = < HAAFEIEFLRE Aosty stk AT FET
FAAME stAeH W=7 68 o] felAl Az FEL AubA FREAS A A3 HA R
Al & FEelon B FREES A ZEYYE 564184 kPa, AHAFETFL 444+
E o]83le] oF 30 kPa U u] T AMAHOE FH 1.64% 2 ZAFE JATHNIAST, 2001). 2= A4W 72 A]
-10 kPaS #FFERHOE st BFS AA AT 4 FETY ZAARE T gHiAe] AL {H
o g FAtell o FREAS FEEA] FrEe
SAHEM  AE s 54, AAEH FESE 25CollME o 19 ZHHo g #AF7L o]Fo] Aok 3
% ECH3I= 3uhEo] HAo R, o] gas i ™, 15CelA = 390 AdstAe AF/HAHEN B
54 B FRAH S onbE Jagoew AL A e Aow FAHERE 2 A5l o3 A
Stk QolHe SHEA AP hdle] oy, ER FRIFEFY & Ao/t e AR vuu
BE¥Y ASAES 9y 3wtEog APF wiHE (Fig. 1).
AL AP HAE SAS EZEIIH(SAS HeF FES EC ¥ Na o Wzt e S8 vt
Institute, Cary NC)& ©]&std HAFAAHAToE SAE 9] EE5A4S ARSI (Fig. 2). whs
A8kl INZ7HA 5487 ECSF Na =9 S7H7F e
H A7 o] REE $vre s vEhlidiow
Znt 8 n# WS 2/ F o] EdEAE GTh YR
E uhS 308%F 06 ds m’, 1A1ZF F 11 ds m, 9H
dEo| TEEY A A5k ¥ TR w 22X 7F Fol= 14 ds m 'Y} saline substrate= HF
T AEY FEFFY AAF WstE AT 9
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Fig. 1. Time dependencefor changes of volumetric at different air temperature.
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Fig. 2. Time dependence for electrical conductivity and Na
concentration.

LH%% AL EE Zeoliteo] et Mg o] wi5
ES gEYole] A&Vt Ha 55 cmol” | AR T
Ho] 9lo] (NIAST, 2001) A Ed FEFFA NH
ojo] F2E AL AUHOE o] FIpubiol
& Nao]29] g&to] {A dold Zeolth &g NH

ol&o] JIAE EHNEE e 7355 mho - cm’CE
AEjo] e+ Na o9 EXAEEF-S 5010 mho -
o
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Fig. 3. Effect of irrigation water supply on Changes of
eectrical conductivity and Na concentration.
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EAsH 3 AFHeE Skl F
B35 o] ITH(Shin, 2005). A% E A
N o] Nab] o] 40%74AE 15C 9 25¢C
ZFol7} §13 Na ¥]€o] 50%0
o7t YE=E 71dEd o3 g
ot B VS 257 23 duls
L&Al o] FolAE XA =
NaClo] &A1& 79 252 9o Nag} Cl o]
Aol wWZ proline, glycinabetaine, sugar 5 organic
solute®] A, K o]&9 7+4(Lacerda et al, 2005) <
A5 99 photosystem-I19] A3 H XZE g X
(oxidative stress) & <13t 7|5 A stE FEdsles Ao
2 ¢34 Ath(Backhausen et al, 2005). Wahome
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B 2 (Hartung and Davies, 1994; Lutts et al, 1995;
Kahn and Abduullah, 2003), 53] ¥ A3 += uj
kol Cl o] &9 B AEEFHE 38 mho - cm’E &
A3trl Wl B E, ke Wste e 99
Nao]2¢] Ao 7|Qlsl= AR Al HT

¥ 3} (water saturation def1c1t),—‘j— AEA 2
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288 (water use efficience) = ©AE3183 =4l
o] Ml&EEA o FEolg FAE vl 15C
A g de] Na H[&o] F7istel whel Zshgit
gk
)

kS
oL
ML H

Z7ret e 25Coll M= vy
A F7ete "ol FEolERES W ge

ol
Na ¥]&0°] 50% 7MA= 25C A7t thh =gko



182 AR AE2EF L 8 AE . b

Na H|&©°] 60%F-E 15C A Fol|A Fokxlth ol 0|2 Mg Y o ojX= ¥ Na TFo
g A 25CoA Asste oo g Eel A T2 dodl§ FJEOA 2o SHA BHAad Ex G4
HE 0 2 15Co H]8] &3 Na Hl&°] 50%7H A= A T AS 9 FRF mA s TS AR TH( Table
7k FAHEe] & Zol7t f17] wWiEel™ 60%FE = 3). Na §fo] =2 HFEA SHE Qo] He &
15C AgFolA w43 S4E A7 dojur] o g Jhert AL 2 B g2dE vlE) w2
To2 ddHEg EvES 79 NaCle] H7bd o HolAtt ol#s Aa= SHF JEA TFE Naol
715 AAME A 247 ool FEol§EEC] 18 o] wd TS A HASS EFSHA ¢ A
mmol COz/transpired H20 molol 4] 2F 6 mmol COz/ o7 AIZE QT E3 BX A2 Fox ASo] EIF
transpired H20 mol® Z=7}3Fc}(Backhausen et al, 3ol 27, A7 AL L0]9 FEko] Z kS
2005). ol¢} 72> AAE mFo] 15C AHFFAAA = A= MskErE ug Aol F8E Qo] FFHgS
FoH o R A A kA o] Na o]&o] F7} 199 kg/90FE EAE 379 kg/90Fo] H]d] <F
gholl wE} e Na o] 54 9 ABAS F&% S7} 18%°] THLL7E AATH wEA SHFT HAZH
of W& 71Fe] HA7F AdA o e o]FojA L X AEH Tl & TS e AAF Ao
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Fig. 4. Gas exchange characterigtics and leaf water status of Korea melon grown in hydroponic solution having different Na/cation
ratio.

Table 3. Effects of substrate on seedling quality, growth propertiesand yield of cucumber.

Substrate Seedling Quality After 22 days of transplanting Totd yield
length Root No. length Leaf No. Flower No.
cm No./plant cm No./plant No./plant kg/90 plant
Sdline substrate 276b 148b 635b 11.0b 02b 199b
Control 30.7a 194a 75.3a 119a lla 379a

Statigtica differences were determined using aanalysis of variance (ANOVA) by DMRT at 95% significance level.
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