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Characteristics of Salt Tolerance in Woody Species (I])’

—Effects of Salt Treatment on Physiological Responses in
the Leaves of Several Tree Species—
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ABSTRACT

The purpose of this study was to investigate the physiological response to salt treatments in the leaves
several tree species.

The results obtained were as follows :

The water potential of tree leaves damaged with various salt concentrations did not change nearly for
10 hours after treatment. As time elapsed after treatment, however, the higher salt concentration in

soils, the higher leaf water potential was observed,

_ Leaf water potential of species intolerant to salt was higher than tolerant species due to the severe

dehydration from cells.

_ According to the water relation parameters obtained from P-V curves, the values of 7z, and =z, in the

damaged leaves were higher, but those of V,/V, and Emax were lower than those of the intact
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leaves.

4. The photosynthesis rate of tree leaves decreased remarkably with increasing the salt concentrations in

soils, and it decreased faster for species intolerant cintolerant to salt.
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Table 2. Application of salt in the soil of plastic pot.

Expecrant salt

Salt treatment

Real salt

concentration Volume of salt Concentration of concentration
after treatment (%) (g/pot) salt solution (%) after treatment %)
0.0 0.0 0.0 0.0
0.2 20.8 5.5 0.19
0.4 41.6 11.6 0.49
0.6 62.4 18.5 0.59
0.8 83.2 26.3 (.85
1.0 104.0 35.1 0.98
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Fig. 1. Diurnal patterns of leaf water potential () according to 3 levels of salt. concentration in soil.

o Al s gigte s —Ed Biel WA 2ol
A% gkt cial EESTEFREEL Sl ¢ Zrol lbEclE
ok =4 Jdeht ERSE E BRA RS Jebd

Rol Hpoloich, ol 24 YLATUSE WA K
EE P QL LEchE 4T ¥+ Un 4e

% o ‘/IL” AAA- AT
BEor M REL] olslMiz A Miflael BBE
SEEFE ot k7L Sekn A zsich

ol e 1.0% 8o EEEAE o E KA
ek e ¢ e BLE 2olm Ho Kok

T ooF 142 A -18.7
gk Apolf M.gth.

wah HiEKE Yoake 3iEe] 1.0% KB
vl =elA Yheb) 198l b2 RFERE S 11
bare] & zbolE M w 0.4% EHIE+ HEgREieh
2o ffme] #kE 2 ofe{ gt Ay Hy
el ofs) 4ldh AKaEh#E ekl Pezeshki
%2031 Robinson %29 #hel 7okl e}
0.4% BEiol 4= BwaomIEE oo 87t A ¢l

barg ‘}epAl ] 4l




BB G 77(

£ Aoz vehbA Kl HEoolds Kol
0.2 O o o] i
AT E ® T AR RA

AT

a5y J;"EIEELEOJW BRI 347 A S

St

19884 12H 375
KERoll Kapol Zoioded ¢ ghel #AH tehte
Heg Rl

) .9 B BEL

HH HEEE ot ¢oghol oha =4 JERska 3] Hoy EET EHEMA .o HEME: FelsA
OFE O 1.0% EEEIA K 547 AT YE vhebubA] fgten g BERfol REEFel| whel ofd
K= 7] Al zpsted ofE EEEC £ YT A ek =g HEsH fsked —HE RE)
vebd o}, 74 B2 1214850 ¢ o) HHE(LE BIES &
oAbzl ol ¢ 9 HEMLE EHMl Faid R 1829 7ot
Aol gldly MMM B BES Eolxd BT BiMClA s EH BE 2o ¢ i
geloll 4] BRAkE vt HE#H#kol A symplastic = E%oy EETe H%k?l i@l whe} o
water 2} apoplastic watere] fAk7F Lojit F7]9 Zolx & HGo] Helslalct,
20: P . koraiensis O control : P . densiflora
®0.4%
5 A1.0% -
IOT— -
- -
- -
0 o) I I 1 | L J
200 L leptolepis [~ F.mandshurica
j‘? i O\O/O\Q'\O\_O _
< 10f -
! ‘\\\L\\W/A—_HA\\?A .
! 1 ] 1 J 1 i 1 1 1 | )
r B koreana
=
200 Lo -
B B . platyphylia var, japonica
R -
IOL =
0 i | 1 1 1 1 —J 1 I 1 1 1 A1 |
2 3 4 5 6 7 1 2 3 4 5 6 7

Davs after salt application

Fig. 2. The effect of 3 levels of salt concentration in soil on daily water potential ()



376 BN o] mER D REMEel RS HEEUID

zhvb2] 749 EESrIER 1H Fof MhEikol kst
o] 0.4% BEol4 ok 2 bhar, 1.0% ol <F 6
bar A5 o]l . 3ol zol7l 6H KiBIof =
A 3 barel 9bar® AAH M BEHEE 2
T, li. B gL welds 2 JtEglaelel
iM%: At oleld HEL 2 Hy BEY

% BRI A g BRI ol ASREEAC]
Jka}‘ol 2ol =2 4 7hS vjebdiohy A zbE ok

Avhon EES R el MEFET) KGR HEL
off whe} bl e el ApE wodow
ARl Aeoliz zhF-Roo} zbole}

A& HUFE v, LLH&Pb e A
2 Holoh, & HEg EBE 0.4%, 1.0%) M=
Yo gkol bar) & A% F=]skH
A el ot Hebhstel -401: H7l 4

shRd AR o Ao webd dEAbRE

fr o

R bl (oF 2

4%9] BESy w@r OH &

Fellve ool B HEHY
2= EHEE zbolzb glolodt 3R FHE Held
Hol7] Al&sle] 6H Fol= 1.0%9 E-& KRR
ol ub ki Beh oF 7hare] & S uEld
vf ozejrg el i B vlsled iEE

"] o] lt—.Q_

ol
£l

bob ES EER 3H 7}

iiEo 2 Al zbx o

ApzhupEae EEonER JHASE Bl
Rl Felg 2ol s Aol 6HAlE
el wlsted 0.4% EHIENA < 9 bar, 1.0%
EHE] 4 oF 12 bare] #fo]lZ ®.o] jtEEjjo] oF
B 0.4% EHIAE UG FES Rolv f#
fel & %} % Aol et
Fe yoo #ito) ofE g o
£ e iei CF 0.4% BRI EET
Wi Ee 2« 1.8 baroll4] & 17.7 bare] £
A Aol E Holont 1.0% I;Eo!]%%-‘: W 3} 7}
Aol glo] —iE gh(eF -2 bar) & vEiWlev] E&
60 Foll= Hgkkieh <oF 20 bar4 zpol B MY
2

ozl 0.4% EHEAM el ¢ fe #
P v 3E gl ofs) el stomatal
conductance 7} jJdi/bghohs AR} IhEkal
B 3okEo o] Kj#ol FAS & S
B g fFol A BT A E FILML deltr] o

ol obydrl Afzkslv] 1.0% [EolM v 5o 7}
A s o '%k—‘é— uhi= fiifho) T},

- o] A EEMEE BRI iR
fithE w 5—4 fe#gmol wletel B2y s el
Wl olefdl #if wpiEel Barol ofs o
Aol fogtel Eelbalvbe HET} 2

Zoln] wit AR ool ool BFZE MK

Wagsl 7] wistel ¥ gk ] Fold 4 Yri
Levitt®eo] #ihole 72 #hfto|gluvl. ufubs BE
9 EH WE 3k ’%ﬁé"ﬂﬁ'é NFEo B KRR

o miEE S thdcel ¥ gHEEflOl A shbFor &
[ AR I B B
Mol = welvhi-= e sloksat st
Fe obdlond 53] 3okE 2 1.0% Ba R
oAl 7hah ekel Higolad ol

3) P-V fhifgell ok Ko Rtk HF

o RPlol] ofs) B MLl KR KW
ofwlz wWalertE Axdr] st P-V iR
grenaie o sl P-V s 23ich (gl 3.

o1l BollA wiRah mhdRel WER M Y
rEEEho 2 olue] FER x.ob ®EFERE V. E
K& dm ma wiigel MERMGI A (1/p)
o AePholl M FekpkErel FER 7o HEV)
o] wEhel A HHIMEEEAN o & F symplas-

Bz V, & K 4 glop e

1 =R ”
ou] QEYDATE ofdln

ot

tic waterg] #
o} :_%’Oﬂ‘i WA Lﬁﬁﬁﬁ rEEEkol o] WiHRHY
s FHERE 0.99 oo g Ech. zlel4
Voo V,, W.(symplastic watere} apoplastic
watere] i) %ol 32 el 27| afet E%E
v OMEER e B BN HLEMA = ol
kel AHEHHE stoiok Fhot
2ol 3 k3l BRI E Mo B oE ko
7 RTFE & 39 3ok

3N w0k m @l AFE =T B B
b tesgEEell vslod SElEbAl EobAl:
el oA o2 iR ES5o]l Mik=nl
el sk FEIREREC] wotAl ok
of.

Z EEgyo| Wkslw diue] MY B ol
Uk ] (LT sl ok A AE anEe Fa
ot

o

olefdt AAES

L=
3

_Ir
ol
o%
o
-
<

[s} A
e 4+ 9

i

of. B8 Aol 1.0% EEEIAE 2,8k

- e 4 aled oA AR 1.0% &



RS GIE 774198, 1988F 12H 377

i P koraiensis r B kureana
0.24fF -
- O control F
0.20r ®0.4% i
o/
0 16k 81.0% |
- -
0.12F -
0.084| 5
- 0.04F -
=S S U S RS SN N SN N NN N S T O )
‘f 0 20 40 60 80 100 120 140 160 180 200 220 40
- r § ,
=g 24k P densifloru B plutepnviia
= var, japonica
0 20
0.16p
0.12
0.08F
0.04+ -
L L
I ] | | N TN NN (NN DN I S | | 1 L J S S| 1 L1
0 10 20 30 40 50 60 70 80 90 100 110 O 20 40 60 80 100 120 140 160 180 200

V. img)
Fig. 3. A typical pressure-volume curves according to the salt concentrations.

Table 8. The water relations parameters obtained from P--V curves in several tree species.

7, is the original osmotic pressure. =z, is the osmotic pressure at incipient plasmolysis, V, is the
volume of osmotic water at maximum turgor. V, is the volume of osmotic water at incipient plasmolysis,
W, is the volume of simplastic water and apoplastic water at maximum turgor., RWC is the relative
water content at incipient plasmolysis. D, is the dry weight of leaves. And Emax is maximum bulk
modulus of elasticity .

Species Salt concen, =, T T;j\f?i,))\\/ RWC D, Emax
in soil{%) ~har —bar % % %
Pinus koraiensis 0 15.2 18.5 82.4 69.2 87.8 4 71.0
0.4 14.7 20.3 39.0 33.5 89.7 2 21.7
1.0 10.4 18.8 69.8 24.5 92.6 4 24.0
Pinus densitlora 0 18.5 18.8 98.5 45.1 99.3 20 12425
0.4 13.4 20.1 66.8 24 .4 96.6 23 27 .0
1.0 6.8 16.1 10.7 10.0 86.1 71.8 4.7
Betula platvphvila 0 13.3 15.9 83.7 66.5 89.2 4.8 129.4
var, japonica 0.4 8.3 20.0 40.2 35.3 78.9 .8 1.2
1.0 1.8 - 65.2 3.3
Buexus koreana 0 17.8 19.6 90.5 14.1 98.7 7.1 3.3
0.4 13.3 21.7 61.4 12.3 95.3 0 .6
1 5.9 13.9 41.3 13.2 92.3 9.7 .2
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