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Effects of NaCl Application Conditions on the Quality of Cabbage Plug Seedlings
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Summary

We investigated the effects of NaCl treatment (NaCl concentration; 0.0% - 2.4%, treatment frequency; onece or
five times, and starting time of treatment; 2.5 or 3.5 leaves stage) to suppres succulent growth and acclimation of
cabbage plug seedlings on seedling quality. 1)NaCl density to control shoot length to about 80% of control (0%)
plot were 1.6% in a single treatment (ST) , and 0.4% in five times treatment (FT). 2)Dry matter ratio increased in
FT. 3)Na content of the seedlings increased by higher concentration of NaCl treatment. 4)The growth of seedlings
after transplanting was not significant among these NaCl treatments. 5)Plug seedlings were exposed to
discontinuous watering to evaluate its drought resistance at the transplanting stage. The survival rate of seedlings
was greatly improved by NaCl treatment, and the effect was greater after ST than after FT.

These results show that five times 0.4% NaCl treatments are suitable to decrease the shoot length by 20%.
Similar effects to improve seedling quality would be obtaind by 1.6% NaCl if a single treatment is required.
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B1E NaClORRALERF » NV v VERIH OE B IcRITTHE

)N ESa B EEHK HESEHE HTHEBE T/RE €%
EBRF—D E¥% BRE %) (mm) (cn®) (mg) (mg) %)
z Yy

0 141 (100)a 30 (100)a 148 (100)a 18 (100)a 8.4a 7.7a

1[E 0.8 132 (94b 26 (87b 122 (82)b 16 ( 89)a 7.72a  7.7a

1.6 116 (82)c 22 (73)c 111 ( 75)b 15 ( 83)a 7.3a  8.2a

2. 5ZEHH 2.4 106 (76)d 21 (70)c 111 (75)b 15 ( 83)a 7.5a___ 8.5a
0.0 141 (100)a 30 (100)a 148 (100)a 18 (100)a 8.4a 7.7d

5 [=] 0.4 114 (8)b 23 (7b 128 (86)b 17 ( 94)a 7.6ab  9.6¢c

0.8 91 (65)c 17 (5Tc 106 ( 72)c 15 (83)ab 7.1b 11.2b

1.2 86 (61)d 14 (47)d 93 (63)c 13 (72)b 7.1b__13.1a

0 177 (100)a 53 (100)a 281 (100)a 43 (100)a 6.6bc 9.3a

1[H 0.8 162 (92)b 46 (87)b 227 ( 81)b 31 ( 72)b 7. 4a 9.0a

1.6 149 (84)c 43 (8Db 219 ( 78)bec 33 ( TDb 6.7ab  9.7a

3. 5EEH] 2.4 147 (8%c 42 (79b 201 (72)c 34 (79b 6.0c__ 9.5a
0 177 (100)a 53 (100)a 281 (100)a 43 (100)a 6.6a  9.3c

5 [&t 0.4 142 (80)b 43 (81)b 242 (8)b 36 (84)ab 6.7a 11.3b

0.8 133 (75)c 35 (66)c 203 (72)¢ 33 (7Db 6.1a 12.0b

1.2 136 (7Tbc 34 (64)c 193 (69c 33 ( TDb 5.9 13.3a
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Wl (H,NO3)Smg A A7k, 7NVIi7myskb—4—
(Yamato HF61) % T 4 12 200°CE TH# L . 4
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2
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XL, EMRIEL Kotk

EE 2 NaClnERFEHIED NagERICRIFTHE
WO NaigEE, 1ENEL & SEABTEL, 35
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1K) £/, LWEEBEL I GIELHO NaBELER
st 25%EHAN S NaCIALE 4 Bits U e SEILE 1. 2%
BEXTIIHBEXO 100 LoffEs -7k,
EE 3. NaCl RN TEHEROBEOEBTICRITTE
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HOEMZ DA E A ERR TN U ckEE, 2.5%
K3 & NaClALEE A BAtE U7 SEVER 1.2% BEX D & T
MEXELDEEICEL -12h, ZhlUNoNEXTIE, 0
HEECL3EBEIRED S -7 (B2K).

FE2 4. NaCl DAEEEHIRIKLEBREZEOHEOEFRICIR
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SRBX (0%X ) THEHETOM|RPHIEL ezt LT, 1
EIEE 1.6% 12X & SHLE 0.4% BEX T3 50%T2E
DEFENZHON, NEHBEIS X513 EEERIT
BE-(E3R).
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HF2K NaClOMRELENF ¢ N & VEREIH O EM% Ot
EKEH (RGR) iz KX 3 f 4
LIS BYSCERIC Tukey DB EREIT LD 5% K#EDH
BEDHD

ot —F, RENBECERIN, WbWw3 R
BE BENLKEXSLIGE, EMKOBRRIEECHEL
CRWEEBLZRIFTEELONTHS (FH S, 1998).
AREBED & 5RO IR X 1L 7oA T NaCILE
EIT-ocH{EIE, BEOREEZEBIET 2RI H S
boE#EZ 5n%. Dunlap- Binzel (1996)i3, HROEH
AT 2@ x4 Rd JAADEEN NaClMME I & » T
BTFTHZEEBRELTNA.

Na OHEWEN D D A& LiittE M 21T, Rush
& Epstein(1976) 2 i3tk ~ < b L&ZH b= FEHOLL

HEHFE (%)
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$£3 NaCl OEREENRRKLEZ O F +» Ny £ VEKEIH O
EERICRIFTRE

EEAEITY, THEME bM< Mg NaZ AR O AA P T
DITHLT, BEZH I~ P TRIOAAITSNWI &2
ELT0E. Fr XN VTHBITHEROROIFIICE L,
& 3 F2EE (NaCl 1000~2000 ppm) @ Nafi 5 i3 4 E 1%
Bind s &aRIR 1965 3L TH 0, R
Harmer + Benne (1945)  Nafiflic & % B IEELHE %
DTS, IS (1981)1F, HEdh KEEIRIKL/EE
ExEE2 & KEAORENIEND K & NadflT
FMETE 3 &9 Gammon (1953)DE X 42 T 2%
A2B/BT0AE. Z0EHIC, NaldF + RV OEFIILD L
L7520 RE DL OTEEZ ONIHRE LA,
F NV E T NaCllE I ED VL VETH % &
ZZohd. Uk, AFETE, CAEERE=HAEL T
S0, KIR (1965) 13 NaClLER s 49 2 F v XY o Cl
ERERINaZHELIO DRI LERELTL S,
AEBRTIE, KiR (1965)Dfsi LT 5 B
L0 bFHONEBETERET > 120w, EFOIEER
Br@Evontihotc. UL, BVEEBEHICKE TS
BHRAO2MsHoLRI:, HOBEEREBLHEE, +
T XY OMBEEARBL  OICTE 0, EEFR
HiFl 2 O EAE OFIE (P - K, 1996) nfThh
TWBONBIRTHSE. 20l EnodBE, HLAK
FEBRTHO 04%BE - SENES 1.6% 8K - 1[H0E
3, BEEE EARTERE LT bDEEZI NS,
NaCULEIZ & 5 @A O A B IBENEN T &0 5 ¥
WrL<, SHETO 1EMETIR, 24%8BEET, SHY
b7 b SEILEE T3 0.8% R & T n]RE7 IR
EThrLBbnd. kL, EBHNLBEAEET S
&, EABHWAERE RO EHER TR, HOREN -
BEOMIRS ARSI HE L (FES, 1999), @210
cm K (FME) /NS T X288, MAMFESOF
BHANGE IO, BELCEMELORENE Uod <
5. MEMMBREICEL UALBREARETE, BEko
EIKEMET L (HIE S, 1998), IRELHAT 5 (F



172 PRI - E 7 - RRRE - iR - - EEER)

5, 2000; B85, 1996). 7z, /NS (2001)1F, 10
cm A EBE SN A/NHER O TRERABREZTY, T
N2cmBEEOERLZ TH > Th, BELLITLHNEN
EFTBIEEEHLTS. LT, EXVBE
CHElE s Z LERBEMBEO R TAESETH D, 11
CMEEOELRBMETHEEELONS. ZOIEEK
MEDOEBRIERIIUTIIHTEERT S L, HBEO 80%
BEN—D2OHRIIN S EEZ 5N, NaCl oMM
13, 1.6%EEET LA & 7213 0.4% JBFE T 5 EILEE )
BUTHLEELZONK., Bk, EMROBAEEEEZM
ZTHMTS 3 &, HEINIZIZ04%BETSHELET 3
HENENZ LD EEBbNB.

NaCI{LER D BIERIC DT, 3.5/ L 0 b 2.5
ICRER U 7o, MUEBSHR D, @I 253 2 AL
BlEOEZRICLTLWEEZ SN 12720, 3580
WETH, BEXAE ISemYTiclflgd sl &3 TERE
EWS, FPEBOICEMTEROLLI UEEOIGANS
WEIZBEOTHTAUBEIRONZ EEZL SN S.

FEB: 4DOWK LB O EFRIE, HoMTHERB U
bOLEEZ LN, KEBROKEENSIE, 0.4%RE SO
BX & 1.6%EE 1 WUEX TIE, ZIEREOMTHENFE
BxhkbolRINS.

AR THRET U 7c NaCloALER 5 i % SEHE O 1 AL EES TR
KU TIEHTEZIEES, kOB LT &
7o—-%E4FELEH (Thomas, 1993; #F o,
2001) Tid, MEBEIFIIERT ZHENL L, KIBETL
B3I EHERLBOEISCEBEEZ OND. £z,
FRKEATS L H W/NBEFHOHE TIE, H/LOH
D5, WEBEHMASVIEIN EDNEETHY, EHEDSH
BN 1.6% AT 1A T 2 FENEHEEL 5N
3.

Pk, AHETE, EBOLERTTOERELEZR
L, ‘SRl s <5 250820975 NaCl s u %
Boric U, AEMiERAVS 2 ET, dOERNER
Rk D BBUERERFOMEES RN/ EL, £, BT
DR LI BEHRENEIRLPCTWERITHORE LK
EENMEONDLI O LEEZ OGNS,

m =

F XY VBB OBEE®RIEIC, EEIME &ELE
B2 NaCHLE 24T 5 A4 O IR, NEBAIERI 3
JONERBIHAEE ICRITTHELRE L.

DNaClEE NGB 513 L, AFNHMEIEL,
NaCligE4 1[E0NE T 1.6%, SENBT04% &4 5
ET, EXNANBXD 80%BEICHNT S LN TE.
2)SEAEX T, NaClLHEIZ & - THi LI EH M
m o7, 3)NaClLEBEN R 15513 LHEND
Na&HERIIHML . 4) NaClEIC & 5 % OAEE
NDEEBIINES ot S)BHOMTHEAFTM S 2720

WKALER %17 - 7o ks 5, W oEERIZ, NaClEIck -
TR EMEL, 1ENE LD  SEHABTED - 7.

P hokEE, B 20% K % B9 NaCLALVE £4T 5
BE, WE~O NaCliRin&iZ 0.4% 2iF £ L, JEm
HAEIELT I8 1.6 DEEODBRELTSZET, O
4% % ST - e A I T 2 ERESEN GO0 B
EPHOINET 5.
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