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Saline Injury on Rice Plant grown under the Nutrient Deficiencies
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Table 1. List of treatments and pertinent
characteristics of solutions (mg of
added salt per liter)

;E\Ifﬂff mml —k | - | =n
Ca(NOg)2 5.7 15.7| 15.7 -
KNO, 3.7 !I —| 3.7 —~
KH,PO, 6531 — —| 3
NH,NO; 1067 | 98.7| 106.7 —
MgSOs7H:O | 164 | 16.4| 16.4| 16.4
CaS0,e 2 Hy0 — - —| 97
KsS0, — —| »0] »o0
NH H,PO, | — I 37.7 - -

7RO %, NHEE TR TR\ e iFaIbar
DHLCONTKIEFRL, BRIV fit U /oo Nadj|
FBRIV—2LT 5 P A—F —FRvik, XEDMOTEE
HESEFDIHCHE, KOFEXER AT L,
R OIFRHERER & B & OBIRITHEROE C T L
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Table 2., Leaf water content in ®saline’ and ‘control’

cultures under the nutrient dificiencies (%)

HNSHBIEL , EERROME X EHT T

NPK‘—K)—P‘—N 0

WL, BIBRLEHR(NP KX), &
FERHX (OX), 3EHRD S bfiihh—o%
R LDREE(—NK, —PX, —KX)

Exp.T {

Non-Saline(0-0) | 8.5 |48.2 (46.3 | 65.2| 66.3

5 R&ERT, FOHGHCIE U CHEE
ABE LD LT RKE7 A31H, 0.6—Na

Saline(S-0) 66.2 |64.9 |64.4 | 63.9| 64.9
Dif ference 2 3% 3 3% 1 o%x| 1 g% ] g%
0-0 791681 | ¢a.a] ¢5.6| ¢5.1
S-0-+ 66.3(65.8 | 65.0! 65.2| 5.6
Dif ference 1.6% 23%% —-06| 04 —05
S-344t 655|658 | 647 | 65.1| —

Cly /K THMI L, HKEEZ +0.1% Exp. 1
OFHEICD 5 X 5HICHE Lic, MR
© B ORI R E A Bz,
F AR BRIV B — IR Lty < Na, ng&
CLOEBEALRVWES KB L, # +8-0
o EEX 8—20, 8—24—'59 ® 2 B 17 HS-%4

v, EEEE T HICES O R AR

7-31, 8-24-59

: Saline normal leaf

Saline tip-burn leaf

: Treated 7-31-59, Harvested 8-20-59,

% AEO—R24E B FEHESTRE (B.F.42., 28,'59)
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Table 3, Average decrease of leaf water content in ‘saline’ crops =T N
Average Days after [1=8WT, K
decrease 9| treatment REE LS

A, In various parts on leaves classified according to leaf- | 1.24+1.02 13 & BB DR
order and grade of burn symptom in rice, KAASEED

B. In 28 varieties in rice. 0.11£0.61 7 ~11 ijﬁd\?‘gﬂé;?
C. In rice cultured under the nutrient deficiencies, 1.37+0.41 21~25 /‘ N
D. In daily changes after saline treatment in rice. 1.00+0.61 1~14 TOBRPBIS
E. In hourly changes in a day in rice. (3.23£0.69)%  20~21 DRFEHD 5D
F. The same as in A in wheat, barley and naked barley. | 2.43+1.01 71~83 SEIEIELL
Total | 1.1120.39 .

) ! EEIITIFES
* Using the decrease at 10 a.m. for Total. & I
i HplT 5 C

FIORE OHER O THEE FEOESBHEEMA (I
B OFEKDTEBRIE2EOML TH 5, mallk
B %38 UTHID 2 e i AGERIC X 5 K30BRESRS B
%o RULKZOBEEINE L, FZEBOERRIC X
o> TREZHEZHRRVSDObH - e, HICEHDOBD
PREEZFCOWTHERKKG DBEIEFREL NI D
ot EleZ b OWRZHE —1E Uik mILmE ok
DRI T 3 FHIEHREICOWTD, FI3E—-COMm
<, 0.96~1.78% %7RL, BETHDNH, TOEdE
7D TN I b5 72, Balland (1933) 1T & %5 & N &
transpiration-ratio #jHE X%, Williams (1935) 1%
I BT P OFEF b [ERE transpiration-ratio #F
BIE, KOTFHCHELD, BREXZHEIR &%
D THBH, FHEBETHRY, Hc—N, —PE
X DOKGIERESERL T BEERZ RV,

Table 4, Leaf water content in ‘saline’ leaves

classified according to leaf-order and

grade of burn symptom (%)

[&4%@—%4@ 8—21~9 — 2 —159

Leaf-blade : top

Leafﬂ 0-0 |S-o ‘5—34

0-0]5-0/ 83|81

order |

12 65.8 | ¢3.2

11 | 5.3 64.5 45.5 | 63.7

10 |68.4|72.3|64.4 65.0|61.4]60.6

9 |65.4 lé4.5164.71 ! 62.6
8 | 66.3 64.2 | 67.1 \ 60.2

Leaf-blade : base

12 9.1 ¢5.4

1 |71.471.0 70.8 | 68.3

10 | 714|715 706|702 67.21 675

9 |71.0 71.7171.4 9.7
8 | 72.7 70.3 | 71.2 | 73.0

LEERD, FEPAOKSELLGOMBE T L%k
W Ulco ZRBOML, HBUNE LIRSS OOMIC
BWTH, BEEPNOKIREE LIV LD E
THIREHENES D TH 3, BIEELACI TR
FRE Lo KROER S, EESERI, EFPHco
WTHFELAFEOML, RAWIET HEFOKDTECEE
FEnERBA BRI, Maximov {12 < ODARZFC L B
L, —RICKDEEAEL I N BCREME» b B T

D, BNER ENEORBAELEETZINR TV S
B, AR TRZOOEEZEDL LN TE v, F
3FE—AKEE, FERVEEZR LR, 0.04~2.26%
DR DOHFICHE - 7o, BICERRFBHELHEL T
WP OEENR L, X1 —6—"59 i~ 4 —1—'"59
BEOZFICH L TR, 1.42~3.44% DR HRD A3,
IS KNI S FEE DOKFBEEBRED THI W
T EHEENTH B,

b DT RTE—$E LiciBsk OEER0.72~1.50
% O T EFied - Teo BICE1RKICR Licnl, &
RN, B OEEK CTHEE FEOESCEMS
HET 2% T, Y¥FESKSEEOHEEXEBHLTD,
O, MEIC X 3KFEEOHRERT T LML, B
CENEDYHE —FERER ORIEEOFERE L <
L, WE#KS B LUENEER S bbb, DBasic
ENECKRATHS, 2 OmMEFERID, FELEFR
Tam O, fiE, K, BREFLEHEOEBIICK LT
® BRI X 2K S ORD B ECKETT ST L
BELIRWET BT ENTE S,

B (1957) 1@ & 5 L AKTHES O KGEOREC 7z
o TR0 DHERIL BT, FHEEK £2.0 %051k
oL, EELHRA +0.7% OSNEEE L,
- THRRBRICH B £ B BRI 2 U THFEIciE%
BRED TN, RVCOEBELNLTH 5 & T5
2, T O DD R IMICEET 508D CTHREETDH
%, XAZE(LILA BN BKIGBOEEOHRELEX T



MEHER © FNIEE © RS Ric Ui KO K #E

_5__.

Q75 - TRETHHDLELZTELT2Lb5E
:»; v 11th leaf 1 “o
g 70 4 Xy RCHABEMEECHE L BEY
s f};:} > KT BT ERBUCHIER TERE LN,
561 1o rear - At ECEZ»LEE, BE (B2R)
5 iiﬂ““ VIS :OBERRET S LE5EOMS .,
5 o o VI ASERLREROEE: OfEE
3 = Vo KR AEAERICE L TEL
2345678 910U 1211415161718 VAR B, T OB M
Days after treatment ////1::..‘.0 i £ g@{@%ﬁ;y):ﬁw&ﬂ[zmktb~1§7kﬁ
B A W 4@ RBOBREEZZFHC EERL, &

Grade of burn symptom

Fig. 1 ., Daily changes of leaf water content and grade of

burn symptom after saline treatment

5%, HAKIER T3.20%RDTHY, KdEFLE
?Z%?;m;b\c - (1957) VKT 175 1k
BT3B HORGIBEITEICERBERIEL L, &
ERSR LRI 0B S LU TWB, Z50R
RAZEOEBEDFCKRIEORAE BV, #-T
FRBOKDEECH U TR FEBREENC T 5 K5
FREFESFEEL TN S L LT, XHE/KOBEENRE

5L LTABRIORE, KARIETICHESBInE

ELTHWBELTH, 23 RERDHBIEASREI
DNWTOBELED HHEXHFKR W, RLUP.J. Kramer
(1959) AP OARSRE I OEBCHT 33~ T
ODERC L 2EEL A LLDDTHBDT, FOKRKN
KOG OFEBEHEAEOEBTCEERARE2d b, BE
iR LB L L, ZHREENTWARD IR T, 1
YIHEBERRMD ORDOHEELZT TnBEHD TR, K
JELTWBHDTHRWERLE TS, §iE- THiRDL
s KBEIRBEFLLDEL, FHOFHEDELBES
FECHL, nBEL K ERCIETT HEFEZLTL
bATRBRFEORROSICHET 2D Thnz b

Table5, Coefficient of correlation between
leaf water content and both air-

temperature and air-humidity

I- Non Saline || Saline
Y wt h | —0.588 —0.9%0
Y wht 0.270 0.916
Y wt ‘ —0.641 ‘ —0.871
7/ wh 0.464 0.814
Y ht ' —0.485 |

Treated 7-31, Harvested 8-19, 20-59
w : Leaf water content, t : Air-temperature,

h : Air-humidity

ETHE, KSRINKSFEEREC
BEREEZTWB T EREVANISSD
THD, - THARBRICEL bW
KB LORE, XFREKSBETREIRLLEL
BB & D DRIRE NN Z BN BRI S 2T
KORRBIC X DWENR LR LR B L ERTHIDE VL
5o, XAFELDFKZ DKFEBRIICI N THEIE DR S
BIET5E, FIF—ECRLTWBAML, hkbhpE
BEBLNTNWB, AL ZOEAMIRT Y 7Y — } i
CEZBOMFEZER Liclc®d, BAMMNATOBRELHE
LBk o e DT, BbNicEORHBICH LTRSS
BRELHEL, BCHOMBERICH L TRS REEXRLT
WBZ EHEBELEE, - THEO REEME 2R L
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turgidity OFERIC X » THBET 5 LF IR Lk
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Fig. 2, Changes of air-temperature and
air-humidity in a day for experiment E.
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Fig. 3. Hourly differences of ‘relative
turgidity” in a day

WhiFTE B, turgidity OBEASbITHUE, AR
DRI EEE—ISFIHZERE (Incipient drying) & LT
RN INDBKDELEZZBRETHHI L, HAHED
FHEHLTH, Ak rBFZLdo0b0ThsT L
ADERFNERDTRNTH S S, R URCHEAKERD
EEPRBEOKSRBEFCOATET 2 C LX—EE
RThHBLIRDEINETHS S,

2. NaGE2RUAEE

F IR R O EEN R, E#IO NagBRE S, 7R

Table4 . Na content in ‘saline’ leaves
- under nutrient deficiencies

18

0-0 ! S-0 S-1
NPK 4.45 | 5.62 13.31
—K 4.65 8.44 16.44
—P 3.20 9.68 24.86
—N 3.24 | 17.00 29.59
0 1.48 | 48.15

: Na me/100 grms dry wt.

Table 7. Relative solute-content and Na content in °‘saline’ leaves
classified according to leaf-order and grade of burn symtom

OEBRB—EBELHTH -7, eF—EERAI
BNTh, HEOREBE LRV O, HELES
D, BEDODHETLTWBE LD TCRECEREDE
LWERERD, MEKDEEORMHEIIE<E-
Tnd, ThHOT LIRBHCEED (1955) AN
EOEWERRICET® LD KRR EICHED
Pz E, FREMICEWT, BFEEEEHICS W T
REZEONELER U TRE O, HLE OB
B d TWAEEYHE L L0~ AERNT 5
DTH D, ez bEMHERZIDS 2 Na 0ERES
FEI LB B2, ARBRIBPELHCENRE, ENX, &L
KX D 3 BHC KRBT 5 C LA, ENKTRKIDD
POEENREZELIKE W, TH#ED (1953) b lcifEw

B DOATRIECH LTI S B O NIEHEH 0418 %8s T

BY, PREATETIRDERD - 20s CkHA, T
1955), NEFCH L TRBEECTH LT HEL T
5 (F#i1955), ]

2 <, N, PREOHERZIREBELHCEEDTH
Brihlsscicdsbh, 2528 NaBREEROM
BT TWBEESLD, Na OBFERD HERR
CHLEEAERTHC LE—EBELITHS 5, X
RIS T, HEOETIC LT, Na OfEFREL
{EERL, KDFEBCH L, HEORKFETCHE LU
BRGFTAIRB EEZEL TN 2 LTS
Th55, XEMICHIHETD K LE XOEENL
Na 2HEIC EELDLBIT
T 5 —BpagkEER T O
CH L, MERICINT

Relative solute-content ¥ ’ Na me/100grms Dry Wt. W, EREELISL,

751~ 814759 8'2173;2—'59] 8 —4~8—26—'59 I EHHTRET L3k

Leaf order | 0-0 | 80 | 0-0 | s-0 | 0-0 | so0 | s | s APERR, T OBARIE

] L\ & OIRGULRIHEGE

12 0.227 | 0.216 | | HARRDERICH LT
11 0.591| 0.485| 0.439 | 0.439| 3.50| 7.85 | )
: , KB

10 0.577| 0.560| 0.442| 0.455! ¢4.10| 8.60| 7.25 %7 K %#:7§§£}

9 0.701| 0.525| 0.497 | 0.901| 5.40 | 9.0 DREFEOERICDH xS L

8 0.727 | 1.859 4.70 ‘ 8.10| 25.80 T, XV—BEELRLO

7 0.852 | 2.428 4.98 | 34.15 LB BNETHD, X

* Relative solute-content=0.P.x Water content (g/1g Dry Wt,)/24.04

FHICBEN FIA FE LT 380
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Fig. 4—5 . Changes of burn symptom in
‘saline’ leaves classified according
to leaf-order (No. : Leaf-order)

7BOTH B, IOEI ETREROHBETHD, T
DET7, SECEWTHBEEDETECTH S L IChE
THHOLTIE, FEROEMS ¥ R EMOETCR
TFT5b004n<, BICHd 5E LI#EKE Na 1% Cl

DOBFEFBCHE TS DEELLN B DT, LA
Na EOHRILC—FHIREDOTHA S,

3. &% B

BRERMR A T ISR Ui BRI K 2 B L 72 8
&, EERCHH L CWAREEOHECOWTR, B
CHEBHBNSB, KL DOEAEECS - TRk
CHET 3, EREEIEECK U, BICRFOME
HHBDETHREDNS, AL ZOMEREOHETKR
ELOEERD - TEDCRBFOMNET T 5L
FHER N L, SULER O REE D ZIRXE— Tk
D oteDT, BORIF Lk, TOEDHEHIRY
s e UCERRL, RZEILT 35 CET 2 0EEE
HEEHL (B8E—1I, I, T EFILKHc kit
HEEOHE@LRDE (I, IV), b REO HERE
HECETHMEIOEIE (V) MNPKERHPIL, M
FT—-K, —P, —NXOEHERL, OXOMMEIES L
Ninhs o lco X LLEERh ORMEELSEX Th
FROEMEICHH S B A, FEFE—V, I
RUkm, NPKRELIH Sh, AioER eaxs
b Wk DBEARHAME Y BT T HEERCR
TEHELHCNP KEAED L, RWT—K, —P,
—N, ORODIEE LED L, 1Eeic s 13548 1EHA
DR ERZDOLEER I 1L 5, RLEEBERKC
AT 3MEOEEE, HREORDFVWNP KRILHEL
{—K, —P, —N, OXQIECHHDEISZ®RT 5,
HRLUTCERMEEILHOBERR - cOR baomE g
O HRAREC B 2 EEH OREL X - 7cd D
PEBATRVR, FFABEOML, FEHEATREW
TEALEE Tl - 5E, TasEREErER X »
THBEORENED, L0k, HAKLECX > TEED
BHEAELBNRBDT, REDOBEDKED B Th
3L AHBRFNER B, - TEBREO—KHcE
W, HEOHMNENDHERTS C LRETO/RKE
H5d0LE 2 b, ZABKOEAN TRZ SELEDRE
HEBALPC TS LRRETHD, LOBRIBES

Table 8. Responses in growth of ‘saline’ leaves under nutrients deficiencies

Nén Saline Saline
when dL/dt=0 | when dL/dt=0

1 ti dapta-
W)/ Total leaf elongation |A a'p a |
for treated duration bility

Days
Cons-| required Grade

for injuryjof burn-

*100 tant | develo-
t L t L | non-S Saline Lo/Ls |4L0/dLs| ™ pment [SyPmtom
(O | @ | @ [ a | w (D oD | [ao| o | on

NPK| 9.45| 42.49 | 10.31| 42.01| 98.87 61.495 45.70 | 74.32 | 0.863| 5.08 10.47 41.5
~K | 954 4550 9.98| 43.55| 95.71| 59.76 | 46.25| 77.39 | 0.753 |—0.04 10.58 29.0

—-P 9.88| 45.57 | 10.80 | 39.44| 86.98| 48.50
—N | 10.07 | 29.85| 11.01 | 25.41| 85.79 | 33.16
(o) 10.00 | 19.92 | 10.15 | 21.20 | 106.42 | 21.91

38.63 | 79.67 | 0.787 |—0.93 6.61 27.8
29.58 | 88.87 | 0.953 | 0.98 8.50 68.0
21.30 | 97.21| 0.984| 0.17 6.60 71.5
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BT EDRTER,
I /KIREAR T OTYEYHE R IERE R R IR DL .

N Lo B LRERRTLOR S & OMKRET

REPCEBTZEETSC L, B & HITEHESH
OBEF%ED » THEEER DO STz, T OEMROMESFILIEK
FERLES, TORCHESBEIGL T EIGEE
RTBBDOTHY(EFESE—WD), WEDETL T BHE
KT COERPNIV, PABEECHESRBIE, O,
— NERSIEKERCH LU THES, XWTNPKX, B
—K, —POBERXEROELLENT EE2RT, I
ORI EE OHHRBICOW TR BEIN TWin,
s T, ZTOME (F8F—V) OXEBCIHWTAN
X, MNXERHT5L, ENRDZEHELCOWTIHEDL
M FEEHEREBIE—HL, TEEHROBCHEIRD
REL, BHEZROPRSBADRD LD, ¥l
OEHRROFHE (F8FE W) FAEEKDO—KHEID
PHEEZRTHO L ThE UERONUBEERHERE
U TW A RIc @R 2 iR Lic®), NP KR —
BAEFARIGELTHET A EER LTS, ¥TE
EEEON IV ORCRIBEBSRA T OECH LT
HBEZETH B b b Tnbs, —N, OXOH
EHECOW TR AR O & G TR b2
FTEETIRWETTH - T, BT IHER, HEHE
HEPDLATHHR LU GHEGHENRTH - DO TRRL,
VERIEI % T BE B O I,

IRIC M EEZE B D AEBIC X » THZE Lg% DICE
THEHAKZ, F8E—-XKR Lk, BIb0O, —PX
BRLEIEHELED, RWT—NRK, Bic—K, NPK
HRERDED - oo XETHOBRER (FFHEEE)
BENXICHL, ENEERELIAS L, N, PORELR)
BEPELMC R L (FB8FE—XD, —ic HAER
Lo TEHRIFE 4, SHCR Licin, THEL DIEX
WFEL, BT 313 EmemicET 2 ¥ TORK
P AEES. 09, F5EE7.24, B E6E14.46, T HEZ.62
EIRBCEEIN, MBS X 0 bEFEEDOELHK
1, BN TIIHIEED DB, FMFEHENE LS
B, HABEOE LWL L ERL, ANEKTRENPK
X, — KRR HEEND L, FRLIcERIGE—3
LT3,

D EPEpiRIc BiE T KB ER DmK o RE O RE IR
HRTHCERPLENATHD, B ifiEebhn
B0, EEPIREACH TEENHET 51, BEO
HKEEE P EBICOPEICKE I N 518 & DEEY
H0bDRFEA LR, X BHEAN TORGEEC
KSR D EF D AR W TR TR LBV,
CBEIHE S OB U TRIBHE RS A E 2R

IEBPBEAETHC LN LTY, SHECKISR
BEREFBDTHAS,

£ 2

KGR A4S 2 B 20848 (O,—N,—P,—K,
NPK) Ob & THEL, TR ERDIEEFCIS Ul
SEFEIRE TR Lictk, 0.6NaCly oK EERL,
OXFER, NafE, MERD HERYHE L, FEiC
Thb ORBEFHFELY MR T 210D, BREEZHFT T
BEEL, S, EWEE, BEFC X D A2 EE
2o

EFOKSEEIATRITE O, EHELE, FIL
oW TR THA DRSS ULHAED T, B iuklge:
CHEEIND LRk, BRLBEORFER,DIE
X IR E R CRE LD TEWEEEZR L, K
T O I NHWRIBIC S 5 & L 2RD I,

Na QERIC O\ T HEOHTE L HICFE L L
THHEIFTROMO TH B4, BREET OBFERC
STk, ELTAENK, ENX, EEHX c K3
h, ENETRNPRKRRHD L, RT-KKX, HIC
—PROIEICE L, MNX, & B X TRELIEMm
L, N, Pk Na ORFHERLIHT 50L& ILOLD
B,

EBFICOW TREIEE &4 TR Bl 5 EFHEL
R, HAKRIC Y 5 EEREOHEDRLARR DB,
KB k5B OABICH L TN P KX
LmEIsh, RWT—K, —P, —N, OXOIEmH
DENEEDTeh - Too BRUA NRXOE/KMEX & il
R & E2Hh IR HAEOBMHERE» BN P KRS
SRS <, EROMELRED S C LA TER, ¥k
K R EAR h O KB R OB ERIX B b 2 1T
NPKREHES, KWT—K, —P, —N, OROMm
LHiZ LR L Tniz,

E@OHBICoO WX, O, —NX, —PRR{,
— KX, NPRKRW:EM- oo EFRLEROETEESO
R, —NEELEREL, REOHEELE LI KRTH-T
ZIEHL, ENEEREHROHETHEL, HEOREDD
<, PBOLACHEBERRININ, BREZEOBENTFE
T LERRDI,
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Summary

With the object of throwing more light on
the developmental mechanism of saline injury,
experimental rice was grown under the nutr-
ient deficiencies (O, —N, —P, and —K) so
as to obtainvthe multifarious ecotype and
until the patterns of growth on their resp-
ective conditions were typically shown, the
‘saline’ crops were not treated by the solution
with 0.4 NaClgs. As reported before, the
decreases of leaf water content in ‘saline’
cultures were apparently found, but their
average decreases were as small as (.94 to
1.78% and also there was no apparent diffe-
rence between the effects of the nutrients.

In general, the increasing nutrients supply,
especially nitrogen and phosphorus, reduce
transpiration-ratio and consequently play a
role in controlling of water loss in crop,
but so far as the present experiment is.
concerned, it was not found that the average
decreases were greater in nitrogen-and phos-
phorus- deficiency. And also the changes
of leaf water content in green part in leaves
where the burn symptom began to develop,
the chenges in every part on an uninjured
(normal) leaf, the changes in leaves classi-
fied according to leaf order and the changes
in various varieties were led to the same
result as before and the average decrease
in total variation was only (.72 to 1.50%.

The daily changeé in water content after
saline treatment resulted in parallel with the
changes in ‘control’ cultures for about two-
week’s duration and without reference to de-

velopment of burn symptom in leaves, the

difference from the water content in ‘cont-
rol’ leaves spreaded not at-all. However,
considering data from the hourly change's of
water loss in a day, the changes of leaf
water content in ‘saline’ cultures were closely
related with the changes of both air-tempe-
rature and air-humidity in comparison with
‘control’ cultures and then it seemed that
the internal water balance in the daytime
was breaked easier in ‘saline’ cultures than
in ‘control’.  In this connection, although it
is needless to say that the development of
saline injury is caused by the abnormal water-
metabolism on crop, it is considered that the
developmental mechanism of saline injury can
not be sufficiently analysed by the abnorma-
lity of water-metabolism alone.

Levels of sodium content in green part of
‘saline’ leaves were higher than ‘control’ lea-
ves and in regard to nutrient effect, it was
found that the level of sodium content in
full nutrient culture was the lowest of all
and next lower in potassium-deficiency plot
and also thirdly low in phosphorus-deficiency,
but the levels of sodium content in non-nit-
rogen plot (—N, 0) were greatly higher than
in nitrogen supply. And also in more affected
leaves, the effects of nutrients for sodium
accumulation were similar as above, though
levels of sodium content were higher. On the
other hand, the sodium contents in ‘control’
cultures were contrary to the order resulted
from the salinization. Accordingly, it seems
that the increasing nitrogen or phosphorus
supply, especially nitrogen, control the exce-
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ssive accumulation of sodium in leaves and
result in decrease of the saline iujury in
light of the fact described in previous
report, the severity of symptom in °‘saline’
culture following the accumulation of sodium
or chloride.

Leaf elongation was inhibited greatly by
saline treatment, and it was found that the

leaf elongation in ‘saline’ cultures was least

~ inhibited in nitrogen-deficiency plot and more

in phosphorus-deficiency and next more in
potassium-deficiency and most in full nutrient
plot, while the absolute leaf-length elongated
for treatment-duration was the most in full
nutrient plot against before and ‘adaptability’
of leaf elongation in saline condition was
higher in -full nutrient plot than in other

nitrogen-supply plot. However, it was also

found that days required for development of
burn symptom in °‘saline’ leaves were less
and total severity of saline injury was more

greatly in non-nitrogen plot (—N, O) than in -

nitrogen supply (NPK, —K, —P).

Therefore, it may be said that nutrient
supply, especially nitrogen and phosphorus,
reduce the saline effects, and the development
of saline injury is net only caused by the
abnormality of water balance in crop, but
also attributed to the presence of abnormally
high amount of salt in crop. Actually at the
polder fields located on the seacoast and the
reclaimed land in Japan, it is clear that large
quantity of nitrogen fertilizer is applied and
attended with satisfactory result for crop

production.



