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Salt Tolerance of Parsley, Welsh Onion, Radish, and Cabbage?

Noboru Suivost and Noriaki Havasur?
{Laboratory of Soil Science and Plant Nutrition)

We studied salt tolerance and mechanism of salt injury of various plants from the viewpoint of
mineral nutrition.
Parsley, Welsh onion, radish, and cabbage were grown in a constantly renewed sand culture

using the solution containing 0, 20, 40, and 60 meq/1 of Na,SO, or NaCl respectively. The results
obtained were as follows :

1) In these salt concentrations, radish showed a strong tolerance to salinity. Cabbage showed
tolerance in the NaCl series, but not in the Na,SO, series. Welsh onion showed not much tolerance
in the Na,SO, series, but was sensitive in the NaCl series. Parsley showed not much tolerance
in the NaCl series, but was sensitive in the Na,SO, series.

2) Absorption of potassium, calcium, and magnesium decreased as salt concentrations increased,
and it was obserbed that decrease of these elements was higher in the Na,SO, series. It was con-
sidered that absorption of these elements reduced in antagonism to excessive sodium absorption,
but the effect of SO~ and Cl~ on the reduced absorption of these elements was higher than the an-
tagonism to sodium in radish.
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Table 1 Salt concentrations of basal nutrient solutions
Elements Concentrations( ppm) Salts
N (NH,N: 20 60 - NH.NO; and Ca(NO,), - 4H,0

NO;-N : 40)

P 30 KH.PO,

*K 50 K.S0, or KCI
Ca 28.6 from Ca(NO;), - 4H,0 as N source

* Mg 30 MgSO, - 7H,0 or MgCl, - 6H,0
Fe 2 Fe-citrate

*Mn 2 MnSO, - 4H;0 or MnCl, - 4H,0
B 2 H.BO.

* KCl, MgSO0, - 7H,0 and MnSO, - 4H,0 were used for Welsh onion and cabbage.
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T, AEAKFIZIEFH 7ppm D SO HLU 8 ~10ppm D ClI” MEAL TV, —FNY A 54
TV EF e NYOBEEICE W2 EREREIT S 25 & CLRFNISTT, KIZE/L, Mg & Mn
SEEEEE R W, ZFOBBEINTF XY (FEPLE 25 #1981 F11 24 HEDHR
B 727, ClRFIEAEERR LU CI-20 X TSREAPREL 7= (Cl—40, 60X T
I NaCLIZERHEL T2 SO, RIIERENE A - 7x.), EARERELEY & E
HEOmAF2EBARLDERVWTHETAZLLELAEDTHS. CIRHOSRZZEETT /0
TYANRY, SS5IIEORIZIE->THRERZVWILIBEL2EL 2. Zha[UEESIFT 5 &,
SEFEIL0.09% ThHo7=%, EEZ SHRFDELDIZ0.60% U EDEEEEZRLA. &51C
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Bk % Table L IR L 72k 912 S, CHEAW AL, 1982F 7824 HX D ERHEREZ
FAWTEREZBBL. ZOBRIT-oAENY IS4 T OERIZH, EREERIIZNS, Cl
BABBREFAVS. ZHEEKROpHIZ0.5N HCl 2584122 T5.5 L L KRWT—FE
AR EE AR BR D & TRtg U721, USRS 12 U DU Tk L /-, I8 ITER
BEIRIT Na,S0, (SX) 712 NaCl (CIX) %, #1110, 20, 40, 60meq/l &£ % 3 &
FITME 2. ALY = AFIIDONTIE S RFIFEAREERETEITIE Na,S0O, %, Cl RFIEE
AEBRBEIENCI2IMZ 7z, DL ZBETERET->TEADIE, —EOKRFEDHD
PHREYMIOWIRFA 2KD 3 2 & Tld 2, PREREOERER IZHW THEMOTHEEIEN 2 E
HEEEBI, BRRINOZTIHELEETI7-DTH2. LENDSHA20nTTHEXY
SEHITERLA., FA1Ay bEYOBEWREHIT L) — T4k, #FTIEK, NV D
FATVTERE, FAyx"UTLIEETH- .

BEHERY 5 D5 HT1E Na, K, Ca, Mg 5 & U Fe 1220 TIREER KL BEFIREE T, SITiEE
TR LB EREY T, CLULRE T ) 7 A48 Volhard® 7T, £ NiZ Gunning
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Table 2 Dry weight of parsley, Welsh onion, radish and cabbage (g /plant)

Exptl. Plot  Parsley Welsh onion Radish Cabbage
(552;25) and (Iéf:;ess) and (Leaves and  Roots Quter Inner Wt. of
Stems) leaves leaves inner leaves :
Wt. of
outer leaves
S-0 15.1 3.2 1.95 1.85 3R.3 46.7 1.22
20 12.7 2.6 2.12 2.37 40.0 41.7 1.04
40 7.8 2.4 1.53 1.72 37.5 23.3 0.62
60 8.3 2.4 1.78 1.48 33.3 20.0 0.60
Cl- 0 15.1 3.7 1.95 - 1.85 38.3 46.7 1.22
20 16.3 3.4 2.18 2.04 43.3 45.0 1.04
40 13.5 2.5 1.72 1.76 45.0 31.7 0.70
60 11.2 2.1 1.81 1.32 40.0 26.7 0.67

Table 2 IZXMEMDEME AR L /2. ZHEME LIREBRFEOEMIFEVWETIIETL, 20
BEIZ/ ) —, FyRXRVIIODVWTRSKT, #F, "VA5F4 3V IEBEX CEABETH
Sf, NYATA T VIIREBEOETEETABRALE., FrR"VUERNETOEERTH
#FL L, Table 21 RL &) INEELNESDOHIIHRBX TL.2, 2 VI EE L YANE
EDFIPKREDP-EY, TALULOEFEEEIILZZ FHEL, SEBEX THINEEL
NHEEDIZIITKELRY, 2RESETHEETHH/2. 2O ITF v XY 2IEENE
T3, BERLIIKLKEVREBIIRD T35, ARRANEL 2 2 NEEERET, sMEE
B0, NEEREIZT—ETH-REEZOLNS . EIMHERRAAZOT, BEEFEIRE
) — (SXTEEE), NVAHFA Y TCHEEIIRDS N,

BTER > £ COMAMEW & BT 5 L, EWEORD » 53T L 2MEE I NV A5 2
YA, TRy AEE (CIR) ~d (SKX), #FA, /Sy -2 (CIX)~5 (SK)
Thol. TOLIIHEWILD, F-EVEOBREIILIY ZORGHETIEL > /-,

E ZATHEWOTEEIZ DWTIZZLL ORENFH 2P, EEILL->TEFRITKE 2R
HROENBZZENFDHB. 2E2ENYAFTLILEEES D ILLB3LEBEVHPRTWVWS
P, RRECIIBIHEE Th -2 TD L) BEESE U-RRIGEERE, REEEHER,
BEFEFLIUHEPOSEL COMEFEZEZ NS, THE™ DEERT, HIFEES 60 meq/]
FCOKEBEHETCONERT2MEEOREL L THY, HEEEZI5IIGDRD, B
R 2 SSIIRDNER L - ERVPES A2 ah 2w, —FKRKIRY, EES5 T
ZINE 50% K TEFOESERE, & 2 W IEBHHHD EC 2MEROREE L THY, £/-5
BIIAANONaiBE2RE S LT TEOFHEME) 23BEL T3, ZOL)ITHEREIZLDY,
ZOFESLUVBMESIIRLZ > TWAY, BHOTHEN 2 i T 5 &, 2FMICEFHEEOK
NEIRIE—EL Tk
2) EHR G OEE)

Table 3 IZZ WD EMKR S EEESRL /. HEEEOERIZEST, ME®D Na, CIK
DCIEFRIIHEALE. SKOSEEFHELHERLEY, ZOBER PEDI-E. NalRIID
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Table 3 Contents of mineral elements in the leaves and stems of parsley, Welsh
onion, radish and cabbage (dry matter basis)

. Radish Cabbage
Elements Exptl. Plot Parsley Welsh onion Leaves and Roots Outer Inner
Stems leaves leaves
S-0 0.28 0.07 0.29 0.38 0.32 0.16
20 1.65 0.36 2.95 2.13 2.59 0.80
40 2.56 0.74 4.03 3.29 3.64 1.09
N 60 3.08 1.05 4.73 4.49 4.61 1.45
P SO
(%) Cl- 0 0.29 0.07 0.29 0.38 0.32 0.16
20 1.48 0.30 3.59 2.86 2.75 0.80
40 1.97 0.69 4.68 3.84 4.05 1.12
60 3.21 0.89 5.42 4.99 4.49 1.28
S-0 0.44 0.50 0.81 0.56 1.23 0.61
20 0.69 0.49 1.06 0.70 1.56 0.70
40 0.80 0.47 1.15 0.80 1.53 0.73
S 60 0.69 0.45 1.20 0.95 1.38 0.89
(%) Cl- 0 0.13 0.22 0.81 0.56 1.23 0.61
20 0.11 0.27 0.62 0.60 1.01 0.60
40 0.13 0.31 0.55 0.57 1.02 0.61
60 0.13 0.31 0.64 0.58 0.85 0.68
S-0 0.52 0.49 1.79 0.51 1.65 0.46
20 0.47 0.47 1.83 0.60 1.36 0.37
40 0.62 0.47 1.77 0.68 1.09 0.33
cl 60 0.72 0.49 1.71 0.84 0.82 0.31
(%) Cl- 0 1.91 1.38 1.79 0.51 1.65 0.46
20 3.41 2.04 7.18 3.34 5.21 1.33
40 3.78 2.17 8.29 4.45 5.92 1.59
60 5.15 2.47 8.32 5.31 5.74 1.72
S-0 2.91 4.21 4.91 2.89 2.98 3.27
20 3.21 4.25 4.89 2.91 2.74 3.29
40 3.40 4,22 4,97 3.18 3.33 3.96
N 60 3.82 3.99 5.16 3.60 3.42 4.56
(%) Cl- 0 2.82 4.14 4,91 2.89 2.98 3.27
20 2.54 4.24 4.25 3.12 2.69 3.51
40 2.78 4.18 4.26 3.01 3.03 3.96
60 2.81 4.20 4.40 3.49 3.25 4.22
S- 0 0.41 0.79 0.85 0.79 1.08 0.50
20 0.43 0.82 0.77 0.83 1.01 0.59
40 0.45 0.89 0.79 0.85 1.24 0.65
P 60 0.53 0.87 0.93 1.02 1.20 0.69
(%) Cl- 0 0.45 0.76 0.85 0.79 1.08 0.50
20 0.41 0.84 0.60 0.85 0.80 0.54
40 0.44 0.84 0.64 0.85 1.05 0.60
60 0.43 0.98 0.67 0.89 1.16 0.64
S-0 3.10 4.61 3.29 3.45 2.88 2.94
20 2.71 4.52 2.29 2.92 2.62 2.91
40 2.45 3.38 1.67 2.29 2.29 2.84
X 60 2.10 3.22 1.29 1.53 1.44 2.62
(%) Cl- 0 3.3 4.75 3.29 3.45 2.88 2.94
20 2.80 4,53 2.16 3.22 2.49 2.96
40 2.73 4.38 1.46 2.49 2.47 2.90
60 2.33 4.23 1.24 2.12 2.24 2.91

(To be continued.)
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Table 3 (continued)
Radish Cabbage
Elements Exptl. Plot Parsley Welsh onion Leaves and Roots Outer Inner
Stems leaves leaves
S-0 0.45 0.70 1.14 0.21 1.93 0.45
20 0.28 0.56 0.72 0.15 1.32 0.30
40 0.32 0.51 0.54 0.15 0.85 0.27
c 60 0.28 0.43 0.39 0.19 0.46 0.20
a
(%) Cl- 0 0.56 0.70 1.14 0.21 1.93 0.45
20 0.48 0.71 1.09 0.21 1.57 0.36
40 0.41 0.61 1.03 0.19 1.22 0.33
60 0.41 0.60 0.78 0.20 0.82 0.30
S- 0 0.48 0.49 0.64 0.22 1.00 0.30
20 0.32 0.41 0.41 0.18 0.65 0.24
40 0.27 0.34 0.30 0.15 0.45 0.23
M 60 0.21 0.29 0.25 0.16 0.24 0.21
g
(%) Cl- 0 0.43 0.47 0.64 0.22 1.00 0.30
20 0.31 0.48 0.57 0.19 0.76 0.23
40 0.25 0.43 0.49 0.16 0.62 0.23
60 0.22 0.41 0.41 0.17 0.41 0.21
S-0 479 436 382 121 528 99
20 370 392 309 119 600 161
40 387 313 219 106 543 153
" 60 346 273 160 119 345 149
n s
(ppm) Cl- 0 397 446 382 121 528 99
20 376 432 431 140 591 138
40 315 406 359 118 713 167
60 336 393 336 140 511 164

BREAFIIDODWTE SKEOFY, "UAFLavio0TIECIROAEFKEDL 5/, /3
)=, FAARAVIIOWTHHEX CRBE Th-72. £ NalRUZIZ 2 D0BRIP H Y, #HE
BEOHEKIZEY, (VABONaZRINT3H (ZZTENYHFL Ty, FrXUiE)
FELUQ)Na BRI ZHENT 38 (2 5) b7/~ ZZTAXFIES—60, CI-60XTE2hFh
Na (xI%#7) #°1.05, 0.89% TH-7=DT, Na DRI A HEIL TWwWB L EZ /. ZhE Tt
HUAEHTIX, #F3L4F, A5 7>F74 75 ZAPMMEIL, FoLrvyy, TANSTHX
PHREBIZEL .

CIEEEDERIEF ¥ XY, NI TV TRED SN, AXFTIIDEL, CLIRIE
s Tw/i, SEKOCLCIED SEERIERTI60, FEHLEZVWLD, BL T34
D ETEW & > THEEFE-S 7=,

N&PEBEEOEHIEVIZEUL ZEmEZR LAY, Z20RBEIINS L, EWCERT
BEIL L - TRRERASEL 5 7.

K CablUMgEERIZZTHWABEY TR TRTERL -, Cadk MglXEHLIL /22
BEzRL, ZOEHEIEAY, FrRUANESLIUONY AL TV EERCEETH -2 2
o 2ERORINEEREIIFNZ < SKTAEL, KL ZIFRABOERZRL 2. ZED
ZETSERTDRFHENEEX, /St —TIEMg A HEIAEL, Ca KIFREETH
57z, AF T Ca, Mg DIRIEEAFREIIRLRKE o728, KEBMTH - 72 FrN
VINETORINEEIL Ca> Mg >KDJEIZGE - 72745, HELRET I LEHTH D, Ki
FEALEHL ho7z HETIEK TR CRIEE 2217, Ca & MglXRABEIZH,
ZUBBHEELRRIT Y, ISR TEETH- . NYHF A4 2y TIIEFES TORIEE
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ENGEEThH-o/2, Ca, Mgld CIXR CHEMEMTH Y, KPR LMBEEFEZ2RT 2. JEX
BETIEK>Mg> CaDIBIZIR S RIAE 2 21T 7275, CaldlZ L A ETH L B h o 7.

ZDEIIZK, Ca, Mg DIRIAEDREIENIZ &> T, HE5VIEHERLZERIIE-ST
2o, NRILOROMBETAE L, BETISOERICS -7, Z4UE NaRILAH
KUEER, BHOICRIEZEZ2RTA2LDLEL5N 5D, Na b DEFOH TIEHBATE
T, ®ET S 801, Clr OBEOREVWEDEH o7, FIZIENYH 542 Tid Na IRIL
DEKIFICIRTHEETH 31282 H 57, K, Ca, MgDIRIEEIZ SKTEZETHY, Na
DM LZEFRIIREDO SN L o, FAAF T CIROEH NalRIIDHE KA/ E
K, Ca, Mg DIRIEE L BEMTH B2 202 b 6T, EMEDR P SK LN PLEETHH 7=,
Zhd NaDIRIREAIZE LD BHRIAED & TIXHATE T, £F T 3 SO, CI- D%
BHAREVEDEEZ . 55 Fe, Zn, Cu DIRILIZDWTIE—FE DER A% 2 o 7= D TEHBE
L7245, Moidt+ ) —, A X CRIEESED 5 M.

MHEEEYE Na IRINDIRFEA S ZZ T, A VTV FA4A 75X, 71 LFY DX IIZKED
Na 2R T 2BUZBT 33D bIE, TANIHA, FI7L oDk 512 Na RILEHD
BT A8 H3. 205520 P L NBOIHEREE T2 22T 2DITE L W, &
NECOF~5ILLELHFTORED Na 2IRL BVERAIDSH BT AT HA, KT L Yo D
FHRRLBAD TR VA LB L 7. SERIDERTIZ, AFHIBREBIZRRCEVERAH D,
INYHYA T ITETEIGEWVEE A D B LHEE L 7.
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NEVY =, AF, NYAFTALAvELUF ARV 2 EFNTAOEREEEIEIT Na,S0O, 7=
X NaCl % 2nZh0, 20, 40, 60meq/l & 7% 3 & 5 IZFRINL, IR CREIDEHRIEL,
KD E D GEREEL.

1) MEMEEZOBEREETEN Y754 2258, Sy va5 (CIR)~"F (SK), &
EFHp, /St )= (CIX) ~58 (SK) Th- /.

2) HEIEIBE DB AKIZEN, K, Ca, Mg BRI L, ZOMEMEIE Na,SO MK TEE T
Hol. ZH5IMHIT NalRILABE K LU 724E8R, BBV ICRINEEL2 21372002250
B, NYATAL T TIENa EDEROATIREETET, £EFT 3 S0, Cl- DEEHF
KEVEDEE L.
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