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Studies on Salt Tolerance of Vegetables
II. Salt Tolerance of Rootstocks

Sachiko MATSUBARA
(Laboratory of Olericuliure)

Salt tolerance ability in the seedling stage and developed plant of rootstocks in Cucurbitaceae
family including several commercial lines of Cucurbita, Lagenaria siceraria, cucumber, water-
melon and melon was studied for the following three methods.

1) Root growth inhibition of Cucurbita spp. was less as compared with L. siceraria when
treated with a nutrient solution that contained 0, 1,000 and 10,000 mg/1 NaCl.

2) Plants of Cucurbita spp., L. siceraria, Benincasa hispide and cucumber were treated with
Na(Cl in the nutrient solution. When concentration of NaCl was increased from 0 to 6,000
mg/1 in five steps during 15 days, Cucurbita spp. and L. siceraria showed inhibition of top
growth from 2,000 and 4,000 mg/1 NaCl, respectively. Their growth was clearly inhibited
with 6,000 mg/1 NaCl, and Benincasa hispida was found to be very sensitive to these con-
centration of NaCl. Decrease of top growth in treated plants was not very different between
lines.

Concentration of Na in leaves of treated plants was 4-5% in dry weight in cucumber and

watermelon, and was 0.1% in Cucurbita spp. and L. siceraria.
3) Top growth of cucumber that was grafted on Cucurbiia spp. and L. siceraria rootstocks
and cultured with nutrient solution containing 6,000 mg/1 NaCl did not show large difference
for the kind of rootstocks. Na concentration in leaves of cucumber grafted on those rootstocks
was lower as compared with those in rootstock. That of cucumber leaves was lower than
0.1%, while in rootstocks it was from 3 to 5 %.
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Table 1. Root fresh weight and root length of Cucurbita spp., Lagenaria siceraria
and Cucumis spp. plants treated with NaCl of 3 concentrations

Concen;ration Cucurbita spp, L. siceraria Cucumis spp,
o
NaCl 1" 2 3 4 5 6 1 2 3 1 2 3
(mg/1) Root fresh weight (g)
0 0.40 0.28 0.38 0.40 0.72 0.32 0.43 0.48 0.44 0.02 0.10 0.09
1,000 0.48 0.34 0.74 048 1.28 0.16 0.47 0.55 0.46 0.02 0.11 0.09

10,000 0.60 0.48 0.42 0.58 0.34 1.02 0.30 0.33 0.22 0.10 0.12 0.07
Root length (cm)

0 38.3 22.7 285 27.9 24.8 22.0 17.1 21.6 20.2 4.0 143 7.8
1,000 30.5 23.5 29.6 24.5 30.7 19.8 21.0 17.8 25.2 53 12.0 8.7
10,000 40.9 18.6 20.5 245 16.4 256 11.8 14.5 12.6 5.2 155 9.1

*Varieties and cultivars used were as follows :
Cucurbita spp. 1 (Kurodane), 2 (Kongo), 3 (F, King Tosa), 4 (Sin Tosa), 5 (Kyoryoku
Sin Tosa) and 6 (No. 8).
L. siceraria. 1 (Rensi), 2 (Indo) and 3 (Kydsei).
Cucumis spp. 1 (Mishima Suika No. 2), 2 (Hikari No. 3 P type) and 3 (Earls’ Favorite
Natsukei No. 7).

Table 2. Top fresh ‘weight and plant height of Cucurbita spp., Lagenaria siceraria
and Cucumis spp. treated with NaCl of 3 concentrations

Concentration Cucurbita spp, L. siceraria Cucumis spp
o
NaCl 1% 2 3 4 5 6 1 2 3 1 2 3
(mg/1) Top fresh weight (g)
0 44 2.3 39 47 6.4 2.9 1.7 3.2 3.0 0.1 0.5 0.3
1,000 49 3.5 6.8 6.1 7.0 1.7 2.1 3.1 2.7 0.1 0.6 0.5
10,000 25 1.9 38 38 19 3.9 0.9 1.6 0.9 0.1 0.7 0.6
Plant height (¢m)
0 69 6.7 7.7 88 98 80 10.4 16.7 14.9 45 3.5 3.8
1,000 57 6.8 80 7.3 7.8 8.7 9.1 10.9 10.0 4.3 2.9 4.1
10,000 6.0 53 7.7 92 7.0 7.3 7.0 86 7.0 4.8 3.8 4.3

#GSee Table 1.
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Fig. 1. Effect of NaCl on plant height of Change. of NaCl concentrations
4 rootstock cultivars of Lagenaria treated
siceraria.

Fig. 2. Effect of NaCl on plant height of
5 rootstock cultivars of Cucurbita
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Table 3. Plant growth and fruit yield of cucumber plants grafted on four kinds
of rootstocks cultured with nutrient solution containing 6,000 mg/l

NaCl*
Fresh wt. Fresh wt. Total fresh
Rootstock Plant of of No. of friuts**  wt. of friuts
genus cultivar height main shoot lateral shoots per plant per plant
(cm) (g) (g) (g)

Cucurbita Shin Tosa 119.9 157 %% 105¢ 3.6 134.0
Lagenanaria  Kydsei 125.2 141° 26° 2.0 124.8
4 Sakigake 118.9 137° 24° 2.8 147.5
” Taibyo FR-10  109.9 128° 16° 2.8 112.9

% After the 4th leaf developed, grafted plants were transferred into nutrient solution
containing 6,000 mg/] NaCl and cultured for 22 days.
*% ] onger fruits than 10 cm were harvested.
®#% Mean separation in columns by Duncan’s multiple range test, p=15%.
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MHEEEARE R VA2 THMNT NaClLIRIIE B P TR 2 A, SRETLERNFION
ErolbORMEMDHZEREE L. DEWE L HVEBEERBNTORRTIE, KE
ZEE LT NaCl 21BEBICE 2 A S EEAUKL Y, EZ— W TAN=FT B LIE-T
BEFTDIIEZ SN, EORERGPERAL 272907, NaCll,000 mg/1 2L 13 3 BEX
ICHEL T L AEERITH - /2. 1,000—2,000 mg/1 NaCl CHEEEEDFII M DOEH TH
R5Nn3% 10,000mg/1BBIZZ 3L ARFrERLY Y HABROGFBEIIRIET
BEAR SN, —FHEROKFEECEARF 2y 7 4+0M, £-8BRF 270 ED
MICERBDENFREBOSNE o7z BERF 27 ) TIE, EROERIIEVERIIK
ELZEFRBDSNT, RXIEFFYETEFTLPNEL R - /2.

INSDEREHOIEIEIL, COLIZEBNRRELLTLS 232 LPHEREDH %
KIDEZTHE, —fCEEA ML 2EE 25 &, MEMEDEVELEIX NaCl 2 RNIZR
WU B, H2VIERIRL 28 DR, 2, TREIEET AL )L TEUEIFEDZ Y
WEAETS, LE3N3% T42hbBRETORN I Z 28 DOEAFTIESE 200 3 EH
R AFEEHESKREVEEZSNS., —F MY MR FEEEEHTIE, EHIZ NaCl 2
0 5EEHPIEES S5 LY, URIOZFEDOERL DY, MHEEOBERYL VY, F3E,
Yav¥s, ZHESL TP EREDO NaEHEAR L ZOIZAHEEDOH VL ¥ AT R
DIERE LD, MHEEORE L NaEBe 30T L —H L 2h o7, RER2 THLES Na
EEBLENEERER, 2T VERMREE L OMILE, BEFREbohir-7z. Thad
5, % Na @A LR 4BETI 3 2L I RERBETHILEL5NE. EHIIIH
W, BERTOERUED NaGEZERBEL 2L A, ER NaBFRIIHEL TRT
BEWEERLEZERS, BROARF v, 2oH 413 EEIC Na #8002 L 2 WEEY S
AEOTIELwAEEZLENS. LA LER NaEFEIHRD TERVIZLWS T, ERIEIEL
CHpRl & sz,

— BRI EEE OMIEEIISLL ST 0], £, 2 PHANIIRETSILIIL0T
WTRATZLEZLNTVRSY Lad > TROBEEZ T TIHEELZEL 50302 ) &
BAH50, FRRERELZENE L TEEART B IILAARDEOMELE25ELT 5 2
EEVBEEEH-TRETHS ). BRRIIIEERGT CRCERT T 2HEEEMLFET 3.
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WREFRRETHI U T TRANELE LT TV EDTF—9h5, ZOEMHFKIZZN
UCTERBREEZ DL L IZB L NafkfriEz D2 &AL 5 Tw37 L, MHEEESE
TIIEHEE NaCIRBIZ L3 FOKEFEIPDPE NI LERDLATVEY. wiFhizlT
LAREROEARDIHESL S5, & NaClLEIZEVIRD Na EFE’ G 2 VERIHAF SN 3
&, RIINaZEMBTNIKRBRPEFELARITAZ L 25, SRMEEE2E T 2ERDEK
I2ld, O Na#fRpeaRICHET 2D —FETHAI L EL LN S.

] L3

BROMBHEEARERVETENT, BEEETCRLFEEIREWVWELEE L 515 NaCl DG
KIZRIFTHELR .. SUREBKRELTHEF v, 29HF, roHv0Eas pEES
v, SEREEIL-WT 384 O8O O RIG & 58 2N XIS RBRIEIC L 0N, K
DIEREE.

(1) " FFxERCTE, 27 FAEKR3IE RUFa7Y, A47H, AurDEER0,
1,000 X1F 10,000 mg/1 NaCl & T CHEBANTE (R EZ A, IFRFrxDHEIF LI H A
LN EEHROEE KL - 7.

(2) ABEBTHRF v SR, 27 F 4458, by F Y, F270 %8 5w, EEESD
D NaCliBEREXREMIZ LT~ &2 A, AFFvEIE 2,000mg/l, 27 #4813 4,000 mg/l
TEEPHIED, 6,000mg/] THEL LERIEL CIFIshz. HBERIINT 3 NaClK
DEERUVEZEBHISBHTEFABDSNE -7, NaCIKDOHER NaGERIX ¥
), AA AN L—5% @S, AXRFy, TUAFEL0.1% LT LEVEE L -7~
(3) 2 H4 3%, #KRFx 1HIZFay) 2EEKRL, NaCl6,000 mg/l T 22 HREIKH
FEEr L ER INEEBRUCABREESCSAMZBRIRD SN Lo/, BERTH
5% )ERD NaBERIL, CFOBRIFPVTEETLL0.1% LT Tho7 BAD
NaBEEBIIWTHhE3I—5% LEVETH- 2.

E- i

AMELBITT BI04 A0, FAHEEORALRERIIEZAkE25NHE228E, ERICELTEES

BsA, EE2, SIIEL TIEHFHEFSALIEFEVE V. LArSEHBEL FIF3KETH 3.

M AETZEIZAEHD 60 R A5 62 F B, MIAFERENE (ERBTHREDEEMSEE LIS 2 8400587
HERTTZE) OFFEBIRICE D EFEEN L0 THY, BFEESMLIIHFETRHERL LT3 XETH 3.
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