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Study on the Salt Tolerance of Rice and Other Crops in
Reclaimed Soil Areas.

12. On the Salt Tolerance of the Rice Seedlings Grown under the
Land and Water Conditions in the Reclaimed Salty Areas.

Im, Hyong Bin and Chong Ser Hoang
(College of Agriculture, Seoul National Universily)

ABSTRACT

The rice variety, Kwaneck, was reared in the water and land beds and transpla-
nted to the reclaimed soil area, having an average salt concentration of Q.39 %.
Two levels of the moderate and late season cultures with 4 treatments were used.

The K and Si contents of the stem part of land bed seedlings were somewhat
smaller, but total carbohydrate remarkably larger, the C/N ratio was accordingly
greater than water bed seedligs. The rooting ability of land bed seedlings was vi-
gorous markedly in culture solutions, to which added various concentrations of
NaCl, The rooting ability of each seedling was not much declined in the culturinz
solution of up to 9. 4mmhos/cm, (0.6%) of salt concentration, but it was drasticaliy
declined in the salt concentration ovar that, It seemed that the critical salt
conecentration for the raoting of rice plant. The land bed seedlings in each salty condition
markedly decreasad compared with the water bed seedling in transpiration rate and
it showed a sironger drought resistance and contained a large amount of chlorophyli
at transplanting stage, and also showed higher stability of chlorophyll at rooting
stage in the salt treatment. The number of panicles, panicle weight, number of
grains per panicle and ratio of matured grains of the rice plant grown by the land
bed sesdlings were much greater and 1,000 grain weight was less than from water
bed seedling. The cultural practices with the land bed seedlings increased the rough
rice yields by 15% and 11%, respectively, compared with the vields of the moderate
and lale season cultures by water bed seadlings.
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Table 1. Chemical Analysis of plant Materials at the Transplanting Stage of Seedlings.
(51 days age of Kywanok, dry Wt. %)

Type of seedlings TN P.0, K.0 sio, TEAPO CIN ratio
Water bed seedlings
Stem parts 2.92 1.63 4. 96 9. 60 22.3 7.6
Upper parts 4.26 1.32 4.73 7.48 17.2 4.0
Land bed seedlings
Stem parts 2.77 1.33 2.89 6. 53 41.7 15.1
Upper parts 2.72 1.68 4. 47 6. 67 17.7 6.5
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Table 2. Various Agronomic Characteristics in the Experiment on the Culturing Mode of Nursery Beds,

T Culum {Length of | Number Wt of |1,000 grains| Number of | Ratio og WE of
reatment panicle, . S e ©| grains per | mature rough tice
length,cm om of panicle| panicle.gr. Wt. gr. panicle grains, % ke /10a
MW 114.3 17.4 12.7 125 27.0 53 85.0 423
Lw 104.9 19.1 10.4 1.34 24. 2 61 1.6 374
Aver. 109. 6 18.3 11.6 1.30 25.6 57 88.3 399
MU 116.2 17.3 13.2 1.36 25.3 29 90.6 486
14U 112. 2 19.3 10.9 1.45 24. 4 63 93.5 416
Aver. 114.3 18.3 12.1 1.41 24.9 61 92.1 451
M: Moderate season culture, L: Late season culmure, W: Water bed seedling, U: Up-land bge?
seedling.
279 49 E 4Ue Aol AU Ao A gk

A A e A E SR TE AZ 4] 416kg/10a ole] R 37dkg o2 &3 rh =n v}l 11% 9
7]

5 5% FrEvh S5 2eig e 2AIY dRTxst AvlAbe =
A7 2R 2} o SA(FRSgenz 27 A8 AslE AA woky] &) AT
o] Zel7k F AA ebd Ao = AAw

LAY 23 A2 72 B, olaks] Abelele AR Rt ddenl 18 mEAE-
2 gk ZAE Ao mlol A e 4 %JJP Fruvh HdE Asisl 22 AFgE g en A7
Wact b e oy @oeh e AN o laAu 2AR] £EA LB wa %7k
1ol ZdE Aol 22 A Ad Fom A AW Edl sy A sk 85 rdA A 2em

- © 7] A7k 2R ggkent BT AA, A4 wa
L& Agelgdeh oty Aelgtel e FREr ARk fon oA va AN 2-34

TEE AR A 2o AFen S8 SRR A A A o o] FAYoH o
FAZEE 2y ARAA AR AN A A FHEA FAL Wl §RolE 3ol
B AAANE v AW ) w)she] b g wind £Fe] e sl

H4E% SHF —’zﬁﬂib}- A7 A 8k mbr AW e A w2o] Hdtm mlAME AW ace o
oz Egvh AT SRS vhi Fh Y selda £RESE 7R Asbel o] A7
8okl Aol A SB7b o ouhe 7 gke]givh

%571 414 ¥5

¢ A4 $e Hoag
land Aol A = Aeg o I Aok ok S : o e Wz ARG
AL EAA B wbsl o] FE £734 glol A ojabFe] AT LA E 0.6% NaCl 3 7}311 of (9 4
mmhos/cm,25°C) #AE S5l 844 Control F-of ulsle] wb
A ok 0.6% oA FEAAE dEEErst FoFE wel R B OE
HGEEEEA .= A g dalA FEATERY AA4dd $4E
E0.6% AR 7 EE TA AFVAAE 58 0.6% § FAR 3] o4

—~72%8 —~



6
7

%

50

1= Caloro rice £]

<

B3

&l

I

t}

Al

Pearsont® (1859) ¢

i

[t

a® (1967)-

nad

Fhib (e
{

1

LIRS TE‘:'.
e

2

=)

T

e thed] 4]

b1
§ o)

D9
oka
o

Z,

7r &

=

AANA GATEBRD S, ZAFGETERO7E okl

al

=

A9 2916 A

& 8mmhos(eF 0.51%) ejhi Aol xl

Control ¥ (0.6% NaCl

R

Al
A
T

wEt gl o g F e FTWH g s dwmw H ey i @
]ﬂﬂiomfﬂm_ll,ﬂolim%ﬂaﬁlﬂu &AT\)HT_ Ao o W dr w0 o IR e
Fhyhtea T R0 0F BaSE L hage DhRa 4B
AP EP s a R s byt G Pan dTT e g w
s A AP RN | T Mo gutTE wmebd aw a
W P W R ooy DM ol T rE O 2 €
w I W ﬁl L 0o ) 5 P :Lo W Mo o &
~ EL;_ P _/i = 2 BR sl | Ll]ouu_& =
AN EE T G F Vgt Tl AP DA RTo Ox @
Mo B L= ] & o] wo & 3 o~ o T A N = e 7, a =
wal oF e 5 ool Ay o X0 At % of il I T Mo wp &
R | TR S S L o o pre S| . 5 e o )
E NS e TR HRE D g B E =B o M %
mo%wav.wnmurﬁv%ixf%m TR R ﬂw‘ﬂ:wﬂqﬂ. o,ﬂ_.@%w.ur.m L
i\ T ﬂw = & Lol ~o xrl 2y w_mfl Jarin A . nm_lL ZE - i T 1
® odhArﬂﬂ)Q:nﬁrﬂuzﬁ_u SN ~ ._Q\onL.,I. o2 N o iy i)
ooy o~ B W 2L A 3 TR o e ™ _,FLA ERCS - FE g i
:.L o Wy O _1 W XKW m — ,.WK\ th dof - _i oy g ZHT of_!_ b
oI = S U S s < S T X R R A Y g - 5
of Bide B N o W IE e e e Y v B o ® o o . =
wrCAd ey e Wb T ety FTheogsE f
Mg 8 Ll 23 fgpda @ W g B W e N g o ® H
< dOL N g ge WO o ® & =R g w . T gy Y
W oF o z?_ 1o R \;D . _.._f re —_— E e Lt LAY HT_ LT N
L g W @ H T B T e I T N iy o)
ﬂwveﬂm_,_mwﬂﬁ_%ﬁa_wm%‘_td%wm Tavagwiedo ey
WK T BT E i R I B e o X : N 4w ow BOwE o
e w3 Ry T gy _,_owr_ﬂmgmmﬂh%%@omuﬂaoﬂa
It A N R A (o e T I N N N S N
e S aP AR TS h R T T T SR NS o b
it R | N A Ol oty ) e AR i 5 @ =
_,_l._w AL e &Q _\_wu nwn ﬂA_l = hml TR WMO L.H n_T 1;..__ .V l n.im»l _.i @ ..JO .M_ul _Aﬂ _# ﬂwn I 1 .,./IL ﬂ_w\ ‘e _lv__l e _.L
T L e B S PELIGL IR xR ANl w Dxow WA
B A T A TR I G T W N e L T
3 o ] —— K.H._ — 9N, o om O Mo g oly —_ _lEo..ln._&]
3 _twca_.l.lwl..uLEuua_ﬂ_QuSJ.dﬂ,mmw g R 7 N = % oo ® o K
X PlY T N g N o ¥ & (AR A ) R o g
" SR RN AR IR I IR ey TR BT < B ol S L oA S
BEAlo e p@TWAE _  Tragxl+4 Peb T sBoglrdpTNE
AN R S I S Ml S SRS, S SR TR S s
gl N H e dagPe by TRETLATSE o T, 253 TN
T A Wk K o T o W WP S N e N W g oo Anﬁ_t
I U T N e A e TR B R
= = o] mm R P T g~ Xﬂﬁof&ﬂoé o _._.wuo ;o‘.m.ﬂ.wndww)
R T I - i e OB =R - A TR A
o oo T o T op o] KW YR s 4 F7 Q_omi \_ﬂx‘._a_ﬂ,hT o e ® R
S T B ol B I R R S U = = O
T RE o hol T BT o P by T et g
— . < e o 1 oim . = | M MR —_— i
?g%iﬂuﬁuz5751%ﬂr&%@aﬂ%ﬂw_,__oo_,_.g‘ﬁ__ﬁ.ﬁrﬂuﬂﬂﬁ_o&u_am.w
__ymuﬂ_mo_ waakﬂLﬂ_wlﬁ__ﬂao_LMmlﬂz_a%@um_;_._rﬂ_._,_ MBI B PR T
o T A S xS AN N e Wy de PR
2, ol 3 ooz e i, W T TS oA LG e
%%%@%%%ﬂ%%&ﬂf:ﬂﬁwﬂl&_%iﬂg%.ﬁﬁﬂﬂ%%&ﬂs%A
= o i o [y o Ly =R — o
FRFIY R ITRITT LTPT o0 et g Vet w5 T8 E
G RO I S e S B S S I AN AR e L Tl
TR T T T R@H AL T R H P BEE
= — Lo i ! L 9] ~
TegaTa X rgtc ] Tt sV ey pp g wi
ok T Ry W E N P Py Fwslr MwFeg Jw

...._29__



177 I O - [Vol. 13, No. 4
Pl A SHE FFEEPDY A AV o FA ] Bed 29 Gausman®(1969)
x E3L ]f‘] smotic stress 7} 78 A G al A o]t T2 A FE Hgthe glelr BuEdE SR
o Fre] oltriet GRAE 155Y 34 d5d AAEHE 454 £99 TAE@RERRE

=5 t-u]v Osmotic siress 7} 713 S04 o E,-_f.: '5;7—%-9\_- Bk
B A= JEFR T 2 3
Zalvl o2} o] E3E =L Wg4L Kllen and Andrews’C1969)7} A
bility off A Fgo

A Ea ] &gl G 24 R e fE BaPPE AR gk d5& 3] AW At
A5 2A ARk de gdaA e,

Yoshidal® (197006 &) Elodea 98 & E.4 =l3E NAD (Nicotinamide adenine dinuclectide)-
7} 215 o8} R Z8-S Benzimidozole o] £]31e] mEF-E $R1A gull= Aolxl,

N FG7 8 A 2404 §2E Fud Wl oA 2ok oA o st
BE7) ko] A HlEmn olgdAFE Akl BYe K EE STHEI/ HEA X

o
o
et
i
B

)
i,
o

;;
k3
$5.
qL

L ELAY S M A4 5T

SETE SR wgkd 24 5, dE s 2 gAESe] B D alrlAWA A o 2
o] k% shgl ot HFe] Feigivk Kayamal(1967)= €22 F¢2Ad] olaksiel Fs] sl
A (FREES) Vrebhdsim 2wz gk 8 EV & g4 G| dgket 69 EAE S
o sh gl nw] o] ol oje} e Ao 2 ol

o PAor FEH S8 247, 295 27143 e] R
A 2

e e %71*“ M A= AZUEDTA 2 ¢

S| =)

AFL Fnel o Fudd Ag o)y me . Fazk Az @ dRs FERE vzE
Bow HL71FY HTFE 0.39% ¢l GEA AN A7 vbrlo]old gk 432 TALEL 3
o T3 Ee 2IE Ak

D $5r% 4xnd = ‘]-a% AFCEI Kl Sio] 952 oha H ol ot Fhprlid] ekl el
S el C/NHI o dERA £ACKEDS = Mana e 5 dLzAdAs ped
o] WA 3 ey

2) FXFE 0.6%(0. 4mmbos/cm, 25°C) 741 wiokdle] Al Frlx] Rl A gbFHs] =4 =
o}A A gotert 7 o)A BEANAL FH3] diAE Aoz Bol 0.6% 7} W) BEIA FEZ
A3 Zr= gl = :

D FEEE 1% 7R E ¥E Felds wub A4 AZ@ENH Do A AErEAA 5
R X a)ghe] Falwke] MR E) Ageow =it AAQ (FIEEEY A=gle] gleh

1) HEE PR HFe o] d5A T %
2L f@Astg ot Sud A= AL gy

SrzAe ANE FaAud vkl S48, 2%, SRAFS T Q4T F7 B oA
A4 stz AF Gl AR

Suk 3 wad AngRA Ao ANAATIE, AR 1% 9 A4 6



Dec., 1970] - 20 Famiel A 08 2 X (Y i 178

M

o7}

-~

16.

1L

16.

17.

18.

19.

ol

[

[

Z Z
Gausman, HW., W.A, Allen, V.I. Myers, and R. Cardenas. 1969. Reflectance and internal
structure of cotton leaves, gossypium birsutum L. Agron. Jour. 61(3), 374—376.

RIS =A. 1967, Fifvtel A K7 2 HfuiEips] gk BT W, RlEE Aol =ik
%% (Code No. 66—27). 1—90

- BREEE. 1968, TGl Al AE P Hibregel Wil St I (). BEiE—fAlel
Z¥ETFE (Code No. 68—6). 1—54.

Inada, K., 1967. Physiological characteristics of rice roots, eaneciaily with the view point

of plant growth stage and root age. Natl. Inst. agr. Sci. Japan. Series D, 16, 19—156.
Kaddah, M.T. and S. 1. Fakhry. 1961. Tolerance of Egyptian rice to salt. Seil Sci. 91,
113—120.

——. 1963. Salinity effects on growth of rice at the seedling and inflorescence stage of
development. Soil Sci. 96, 106—111.

FILGEK. 1867, KETHOE - R FE. BotiEge. 4772

Kilen T.C. and R.H. Andrew. 1969. Measurernent of drought resistance in corn. Agron,
Jour, 61. (5), 669—672.

Kim, C.M. 1558. Effect of saline and =zlkaline salts on the growth and internal compone-
nts of selected vegetable plant, Physicl Plant. 11, 441—450.

Kubota, &., T. Omori, and T. Fuji. 1958, Studies on the old and young polder sails deve-
loped along kojima bay. VII. Leaching Si0, of the soils. Okayama pref. Agr. Expt. Stat.
spe. Bull. 55, 76—80.

Matsushima, 8., S. Matsuzaki and T. Tomita. 197). Analysis of yield-determining process
and its application to vield prediction and cutlure improvoment of lowland rice. CL. On a
method for expressing the leaf-colour of rice plants under field conditions. (1) Proc. Crop
Sci. Soc, Japan. 39(2), 231—235.

Monselise. S.P. 1960. On the presumed salt tolerance of Siamese pummelas. Florida Hort.
Sec. 73, 19—23.

Pearson, R.B. 1959. Factors influencing salinity of submerged soils and growth of caloro
rice. Soil Scl. 87(4), 198—206.

—— and L. Bernstein. 1959. Salinity effects at several growth stages of rice. Agron.
Jour. 51, 654—657.

Repp, G.I, D.R. Mc Allister, and H. Wisbe, 1955. Salt resistance of protoplasm as a test
for the salt tolerance of agricultural plants. Agron. Jour. 51, 311—314.

Strogonov, B.P., EF. Ivanitskkila. and 1P, Cherniadeve. 1956. Effect of high concentrati-
ons of salts on plants. Fiziol.Rast. 3. 319—397.

Turner, N.C. 1969. Stomatal resistance to wanspiration in three contrasting canopies. Crop
Sci. 9(3), 303—307.

Yamada, N. and Y. Ota. 1957. Phosiological charecter of rice seedling. Proc. Crop Sci. Ja-
pan. 25, 165—168.

Yoshida, Y. 1970. Control of chloroplast senescence of detached elodea leaves. Bot. Mag.
Tokyo. 83, 137—143.



