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Studies on Salt ‘Injury in Indica Rice
I. Germination Percentage and Transpiration as Affected

by Sodium Chloride at Various Concentrations

Katsuo SucimMoTo*, Yoshichika TakeucHr* and Masao TovAMA*

The varietal differences in salt resistance for the germination of 6 variesies
were tested at NaCl concentrations in the range of 0, 0.5, 1, 1.5 and 2%.
Transpiration of plants in the growth chamber was measured during and after
the treatments at the concentrations mentioned above for a period of 8 days.
1) The germination percentage exceeded 71% for a concentration of salt of 0.5
- 1%. At a salt concentration of 2%, germination percentage varied considerably
from 37% in IR 36 to 3% in Giza 159 and it took 6.9 - 11 days for the paddy
to germinate at a 2% concentration of salt.

The percentage of germination was higher in IR 36 and IR 52 and germination

occurred more rapidly than in Sadri Musataram and Giza 159, particularly in
plots with higher salt concentration.
2) The decrease of transpiration was remarkable and fast when the salt
concentration increased. After the treatments, the recovery of transpiration was
more appreciable in the plots with a lower salt concentration as compared with
that in plots with higher concentration of salt. Impairment of transpiration and
growth of plants was considerable in 10th leaf plants (later stages of vegetative
growth ) as compared with 12th leaf plants. The lethal concentration for the 4-
day treatment was found to be 1.5 - 2% in the former.
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Table 1 Nutrient concentrations of sand culture
solutions
Elements Regent Concentration
m
(NH,).SO0,
N Ca(NO;),-4H,0 32
KNO,
P205 KH2P04 20
KH,PO,
K0 K,SO, 28
KNO,
Ca0O Ca(NOQs),-4H,0 20
MgO MgSO,-7H,0 25
HREIUER
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Table 2, &% Fig.1i12RL7, 5 (NaCl) BE
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Table 2 Germination percentage of paddy in different salt concentrations

Variety Na(“i)l Days after seeding Tota(} ?tvdal;f(;
% 1 2 3 4 5 6 8 9 10 11 12 % for germi.
0 8 12 3 100 1.33
o 05 66 20 9 94 1.39
;” 3 39 28 17 3 3 94 3.13
=15 9 6 17 11 1 3 3 3 3 83 5.60
no1 6 6 3 37 6.93
E 0 9 41 21 9 6 6 3 94 2.94
s 05 3 9 12 15 27 6 3 3 3 85 4.96
g 23 6 14 17 9 71 3.89
S 15 3 6 6 3 3 23 7.54
o 3 9 3 3 17 8.43
59 27 97 1.63
® 05 9 7 9 3 91 2.07
% 49 31 6 3 89 2.58
O 15 2 11 9 14 11 3 3 83 5.42
6 3 3 3 3 23 7.93
74 24 3 100 1.44
w 0.5 51 46 97 1.47
; 719 11 3 94 2.52
= 15 3 11 11 14 3 23 6 3 . 6 3 91 5.45
6 6 3 3 26 7.82
e 19 69 3 3 3 3 94 2.49
25 05 6 46 26 3 86 2.67
2 26 31 6 14 3 83 3.35
T°E 1.5 11 2 14 9 60 4.34
VA 6 3 3 6 20 8.04
0 67 31 3 100 1.39
8 05 9 9 100 1.91
g 43 29 23 3 97 2.86
& 1.5 6 3 6 3 3 3 3 26 8.30
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Fig. 1 Germination percentage in different salt
concentrations.

LIRSV B L RF S, WKMBIBE 35 & S,
Musataram 758 b &V LABK TIIEF BHEHIRRE
' T4.3~8. 3B 2L, WAMEE IS LI, S.
Musataram & Giza 1590F < Ko7z, S LICEBEL
2 %X TII LRI RIFEILED AL N, FIF HHHG.
9~11H : EFL(ERL 72, HTld IR36 & IRS2H07R°
7%, S. Musataram & Giza 159 TI3EFBILEA %
N&ashiz,

LEFEZEL T, IR36L IR2EVTNOESRBET
LEHFRFEBLIR LM, Giza 15912 1% F THER
ETIERFIIENITI)I TH L2 1.5%BULENEHEETI
RKIEHEN, 6 REPRAORFIRLZEL, FENY
B E/RL72, £72S. Musataram |3 £ 12 F3F 8
NBC1I%EI THORBECEEFAEIRLR( LD,
C4-63 & WAMEIE 3 FIEWITNOEFRBETL, 65
D) LPMIN L RFEHEERL 2,

PUED#ER» L, BLbiE5RENREFRICEITL1E
LADEFIIZDBREITE 51O T, BERXIZH~
THRFERIJETL, RFARIERT 5, HFEI NaCl
1% % TORBETREEI LW, 1.5%UENER
ETRELETHIAELN, 2RDPREFRFBEICIT &
AbNb, FHRFEHL1.5% 2B BE»EHEL, 6
RREFE3. 1B 2 56. 1HICEHET 5,

INLREFRIBFARILKBERMICEEIZDLN
72 T bhb, IREIRS2IIVTNDESTRBEDS.
Musataram 8 £ BB E % Giza 15912 X TRZF
PEL, BFREIENZ L, B2 REIEEE Y
BEARICBWTHRFHENEE» DL, THEEIR
LENTze 2D L JICHEFIZOWT, IRRI TWh N 5ifiE
WA IRGDTIRAD LN DA, TP 7 P TwbLbiitiE
2% Giza 1599 CIREHLNT, bArETIEEE S
L FUKTTEIE 3 5L, RNEBRTIZZORMEDEEL 2Tl
o7,

40 60 80 100%

S S —
0 20 40 60 80 100%

Pearson™iZ & #1(3, #f Caloro i3 & & & E #20m
mho/cm (NaCl #:81.1%) TLHRFET 2%, 1 ~ 2 EH
IZI3ES R & 4 ) 4 m mho/emEl ETHIZET %, K
H oI BEOMIEMEIZ OV TIRETDOZERICHITT
EZEZETHH, NaCl 1 BLULTOEX D 4 BE D
MRz & ), S8RFEIC O W THHEH O R 2 &
# | 72, Takahashi 52337 4 B#1=NaCl 2.5% Tl
KREF T, 1.5B TITEBIET 505, BIFEIT A > PR
FE1350~80%, HFRILT0~90% I8 L ¢, BB L BA
A320~50% &b WUz, TFELNC LT, B
355 DFZFEERIZ L A TIINaCl 1.5%T82% (F3F B
#5H), 2%T#H3%, 2BLULTHFESF, XT3
%TT2%, 4%T 6 %% 72, BT EEIBIZ DN T
M7 2 P 247, NaCl 1.5%LLE, BRcl. 7% #3Ei
FFFEIEEL, 2.5% TIITEHF, FHRFEEIZL.S
RBUETRBIET 2L LTEY), BFEOREITFAKEEE
RIUESDEERBICE S & L7,

ULE#BET 2L, RERD 6 GBIIEBROBFEL
NGRS BE TIIRREL, BRFENETOEFEL VNI
%< 121.5% T, BWNL.T% & KEHL L, RFEED
BWRIZWITNLL5BLEEED %L, 2RIBWTIEAE
EBEEBORFERIFHLNVE L NVEL, TRFR
EEIETH 513 2 BLLE, BWMOERIZ2.5%ERL 72,

ZDESIZ, 6HiEE AL AERNKR NS
BB EORE L KES W EALN2, LA LL.S%%
B L TEBEICL D &, BFEHRAT LIRS
FEIERTI2LEIGD D, ThbLEAERNLHICSA
TORLIEREORF LN, REMERPERHLL
BEIZTIEAEA LN TV, BICERBEERICBVYT,
RENRFERCRFARI PN BELDL I LI, BEL
IS L WETH b,

2 K # B

BMBORy P OFRIE S0 —2F 2 v~ DFFER
S4Mic 8 BHIR D, Ao 4 BREIIEERRICATERE
DEKEHFML, #F0 4 HEIZERME L, BHES
BEF R, FECLVEREELEHL 2, Table 3,
Fig.2 13 Z?» HN NaCl 0 YR OEHEL100E L 22 &
RoZEBREBHBOHS L2 RT L L Lic, Table 312130
RENZ DN T DAERENEEZ LR 72,

Table 3D 0 %X NEEEITELFEN2UBRETH
3%, E—&HTH8HMMN ) b, Fo—z2F x>, —
2B L 2B 0B HEIZA %, BB 3 BRI
DR HLNIZ, FREBTEDOKREWIELHDTEA10
EHNL 0 LN EWENTRRE WA, BHIC L - Ttz



A2 FIOKFROEEICEIY 2 M Enme £18

209

Table 3 Changes in index of transpiration in relation to different salt consentrations and growth

stages of plants (IR 36)
Stafge NaCl Days after commencement of treatment Avg.
o
growth % 1 2 3 4 5 6 7 8 (Total)
0 100 100 100 100 100 100 100 100 100
(54 g) (89) (118) (91) (65) (120) (138) (127)  (801g)
10th 0.5 100 51 45 46 50 55 55 66 57
leaf 1 37 38 33 19 46 43 51 52 41
1.5 30 28 4 6 26 32 25 32 23
2 23 3 3 2 2 2 10 9 6
0 100 100 100 100 100 100 100 100 100
(89g) (96) (89) (85) (118) (184) (119) (133)  (911¢g)
12th 0.5 93 87 89 78 69 89 97 94 87
leaf 1 58 40 56 55 36 61 61 76 56
1.5 55 25 38 29 32 39 39 39 37
2 22 8 8 11 13 10 18 22 14

Notes) Though measurement continued for 8 days in the grouwth chamber, plants were treated for
the initial 4 days. Fingures in parentheses indicate the actual transpiration per pot.
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Fig. 2 Changes in index of transpiration in relation to different salt concentrations and growth stages.

Table 4 Electric conductivity of treated solution and plant growth at different stages of growth

(IR 36)
10th leaf plant 12th leaf plant
NaCl EC Plant  No. of Dr
. y wt. Plant No. of Dry wt.
ht. leaves of top Index ht. leaves of top Index
%  m mho/cn cm g % cm g %
0.8 48.8 10.6 1.84 100 60.0 12.2 3.63 100
0.5 10.3 46.3 10.0 1.32 72 56.0 12.2 3.97 109
19.0 45.3 10.4 1.31 71 54.8 11.9 2.80 77
1.5 26.4 44.5 9.6 1.05 57 54.5 12.2 2.72 75
2 35.0 41.8 9.5 0.78 42 52.5 11.6 2.40 66
Note) Plant growth was measured at the 8th day after the commencement of treatment.
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