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ANALYSIS OF STABILITY PARAMETERS
" FOR RICE GROWN IN SODIC SOILS
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: Tamil Nadu Agricultural University, Trichy 620 009

" ABSTRACT

Twenty five salinity-atkalinity tolerant rice varielies tested under sodic soil conditions
over four years indicated presence of considerable genctic variation among genotypes. None of the
genotype showed stability for all the traits studied, Genotype 2107 showed stability for five traits and
recorded low stable grain yield. Genotype 21 14 (SSRC 92217)alone recorded stable grain yield of
3072 kp/ha with average response, suitable for all environments, The genotype 2122 (SSRC 91216)
recorded 3086 kgMa of grain yield with below average response and suitable for unfavourable '
environment. This entry recorded above average mean for all other parameters but were not stable.

KEY WORDS :

Among the abiotic stresses, salinity and
licity arc very serious soil related cOnsIrains
rictirig the crop productivity of rice. The exlent
area affected by salinity and alkalinity in Tamil

Rice, Stability Parameters, Sodic Soils

Nadu is over 0.30 million ha. The present
investigation was undertaken to indentify stable
genotypes to these areas.
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Tahle 1,  Aunulysis of variance for stability
Daysto  MNumberof . )
Source df  Plantheight  50%  effective  Grain yicld Straw yield I:zd‘::f; ‘{zﬁ
fiowering tillers

Genotypes (G) 24 1159.58** 322.40%*  2.82** 892100.69** 298¢ 20.05%* - dGF.E
Environment () 3 4395.71%** 1213.10**  51.90*t  4509075.13**  25.34*" 355,51‘" 1?3&.25’
GxE 3 11420%  8826% 425+ 2702810204 36I* . S | ga7pe
Environmenl + (G x E) 75 214.45%*  TT20%*  340%*  2000263.94*  L19%*  665**  10329*
G x E (Lincar) 2% 4363 7043 A3 3043509 107 231 43573
Environment (Linears) 1 13189.78** 3640.31%%  153.65** 135270956.60** 73.05** _35*1.{}.93‘?' 5333.4%
Pooled deviation 50 1895*  9.19% 0.44 280967.94**  0.50% 180" © 3L19%
Pooled crror 200 1.25 1.12 037 17051.98 0.21 0.0y, L 300
*+* Significant at | per cent level,
MATERIALS AND METHODS (ESP) between 8.5 and 8.9, 0,25 and 0.31 and I

The materials for the investigation comprised
of 25 improved salinity alkalinity tolerant rice
varieties (Oryza sativa.l) developed at various
rescarch centres in India. These improved cultures
werc grown in a randomised blotk design with
three replications: at the Soil Salinity Research
Centre, Trichy, Tamil Nadu. The experiment was
conducted for four years, during second crop
scason of 1989-90 (E1), 1990-91 (E2), 1991-'92
(E3) and 1992- 93 (E4) in 8 m” plots, adopting 20
x 10.cin spacing and planted 2 to 3, 25-30 day-old-
scedling per hill. Data were collected on five
random plants for plant. height, and number of
effective tillers per hill, whereas, on per plot basis, for
50 per cent flowering, grain yield and straw yield.
Grain yield was converted to kg/ha and straw yield
and dry matter production were converted to tonnes
fha. Mean values were used for statistical analysis
as proposed by Eberhart and Russell (1966).

RESULTS AND DISCUSSION

The soil analysis at the time of planting
indicated that the experimental plots had pH, EC
(mmho/cm) and exchangeable sodium per cent

Table2. Seasonal cffects

and 29. 6 respectively. Rice can tolerate ES.P upto :

Venkateswaralu et -al. (1970) reported that ri
plant irrespective of variety could tolerate electri:
conductivity with soil extract paste upto 3 mmholer

The environmental index indicated that E3 v
found to be conducive for the optimum expressi
of all traits' and attaining SO per cent floweri
early by 5 days. The most unfavourable season v.
environment-1 (E1) in which the grain.yield as w
as other traits were low. There was also delay
reaching 50 per cent flowering by 10 days (Table 2)

The analysis of vanancm for, stahmty ['Iabfe
showed significant differences among . themsely
for all the traits studied and revealed the presen
of genetic variability among the 'genmypm T
significant mean squares due to environme
suggested that all the traits were highly influenc
by change in environments. Highly significs
mean- squares due to environment (linear) indicat
the presence of considerable difference betwe
environments and their influence on these trai
The linear component of interaction fe G x
(linear) for effective tillers was found to
significant ‘while non-linear (pooled deviatic

Season

Chatotors 1989-90 1900-91 1991.92 1992-93 Mican SE-
Plani height -13.7 -5.0 17.7 1.0 79.0 1.9
50% flowering 10.2 54 2.6 -22 875 1.1
Effective tillers/hill 0.7 -1.1 2.1 -0.3 739 0.6
Grain yield -1150.4 -418.4 1942.8 3736 2457.0 70.3
Stranw yield -13 H2 08 . 0.7 52 03
Dry matier production 25 -0.6 2.7 0.4 7.6 0.8
Harvest Index -6.1 -1.0 12.2 -5.1 30.6- C 1.9

All are significant at 1% level.
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Table 3.  Stability parameters of 25 rice varictics for plant height, 50 per cent flowering and number of effective tillers per hill

Genotipe: - Plant height 50% Mowering Number of effective tillers

g ‘Mean bi d Mean bi Sd Mean bi Sd
2101 692 1.18 24.39 756 0.62 1299 75 0.94 -0.08
2102 65.8 0.87 4.00 Bg.1 1.18 2.70 1.6 1.20 0.34
2103 63.5 041 18.90 ) 91.9 1.15 -(1.40 6.8 0.47 .30
2104 64.4 (.90 11.87 85.4 1.07 12.16 8.2 0.52 0.41
2105 68.5 1.07 2.88 80.3 0.74 3.30 83 0.54 0.01
2106 100.0 1.17 23.33 106.2 0.03 072 6.4 1.25 0.47
2107 98.6 1.56 0.37 81.0 1,30 1.28 6.8 0.65 -0.19
2108 95.7 1.42 2326 78.9 0.55 5.46 75 0.66 0.07
21@9 T8.32 0.58 .65 £9.3 -0.65 2068 B.6 LED -0.27
2110 639 036 6.67 86.4 0.80 5.33 8.0 1.00 023
211 68.3 0.75 48.68 854 0.51 2334 8.8 1,69 -0.27
2112 602 1.29 15.01 74.7 247 2347 1.1 0.19 -0.24
2113 112.8 1.06 35.84 1010 (.24 8.19 8.6 2.75 0.51
2114 -99.9 1.46 10.94 874 1.61 12.50 69 0.72 -0.10
2115 84.5 1.32 61.25 85.4 193 0.30 6.7 0.66 0.18
2116 683 0.45 1.69 90,8 0.98 9,74 10,1 2.69 037
2117 96.6 1.26 14.48 92.4 1.04 4.04 73 1.24 -0.34
2118 118.1 LIl 22 89 103.7 1.02 2.19 8.9 1.82 0.42
2119 87.5 1.78 12.57 B2.8 135 0.77 76 1.03° 0.12
2120 - 735 1.02 32.82 79.3 153 069 76 0.94 0.26
2121 66.0 1.03 12,83 83.4 235 1.87 7.7 1.26 -0.05
2122 65.0 0.58 3,90 822 0.19 21.80 8.3 013 1.21
Vikas 663 0.79 3.21 86.3 0.88 532 7.8 033 0.39
Jaya 69.6 0.83 40.90 82.3 0.76 9.24 72 0.05 -0.15
Co43 714 0.41 -0.85 108.3 1.61 3.70 7.2 0.98 . 040
Mean 79.0 1.00 - 87.5 1.00 - 1.7 1.00 -
SE . 19 0.19 . 1.1 0.25 - 0.6 0.27 -
cD 54 - - 3.0 - ) 1.8 - -

‘nteraction was found to be non-significant which
suggested the contribution of linear component to
soncerned trait. The precision of prediction for this
rait will be more. On the contrary, the significant
1on-linear component and non-significant linear
:omponent for grain vyield, straw, dry matter
yroduction and harvest index indicated the
contribution of non-linear component to these
raits. Hence prediction on these traits may not be
nade with great precision, Sinha and Biswas
'1984) reported significant non-linear cumpnnént
o grain -yield. Both linear and non-linear
omponent were significant in respect of plant
1eight and 50 per cent flowering and showed the
nfluence of these two components on the
wpression’ of these traits. The precision of
redication for these traits will be low. Kulkarni er
2l (1988) reported significant. linear component o
slant height and 50 per cent flowering.

Of ‘the 25 genotypes studied, entries 2107,
2109 and Co0.43 showed non-significant unpredi -
ctable G x E interaction for plant height and was
stable (Table 3). The linear component for 2109
was around unity and was found to be suitable for
both favourable and unfavourable environments.
The genotype 2107 showed above average
response and Co.43 below average response and
appears to be suitable for favourable and unfavou
rable environments respectively. The number of
effective tillers produced per bill by different geno
types ranged from 6.4 (2106) to 10.1 (2116) (Table
3). The non- significant non-linear component of all
the genotypes except 2122 indicated their stability
in expressing this trait, some possessing average,
some above average and some other below average
response indicaling their suitability to both
favourable and unfavourable environments. The
genolypes 2109, 2113, 2116 and 2118 produced
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Table 4, Stability parnmeters of 25 rice varietics for p,n'l:n yheld, steaw yield, dey matter production and !mrw.st %ndm'

Grain yield {!-.g,.']m‘] Straw yield {t/ha) [ry matter production {t/ha) Hﬂm:st Index
Genatype — e e T 50 Mom b Sd__Men b Sd.
2101 1635 116 80799 46 194 . LM 6.20 1.62 088 229 -i.u_z_'. : 5,5;
2100 2264 10D 502075 47 p4ar 110 695 069 311 302 0 147 D06
203 2639 084 385428 56 066 175 825 085 389 309 062 235
2004 2406 122 543230 A9 104 104 625 088 256 351 154 1364
2105 2171 135 99777 4S5 041 356 663 135 065 303 144 3225
2106 29045 LI 617203 GG 0.40 109 958 091 136 296 <072 9220
207 2265 112 R4T6 53 101 119 755 L1 0.01 21.7 15 986
2108 2493 040 14634 5.6 (.68 022 £.10 .73 0.34 300 I.04 1'.75
2109 2163 091 32201 S5 052 010 760 071 008 268 - 112 - 1066
2110 2626 090 30559 52 122 047 790 106 086 328 066 1001
2111 2532 091 66126 52 139 018 773 L8 013 317 068 1543
a1z 1536 075 451918 43 189 928 585 095 1433 260 ‘148 1693
2113 2954 062 794600 62 083 015 910 070 164 316 053 3361
2114 3072 089 10838 58 022 016 885 063 043 340 082 098
2115 2726 130 325862 48 LIS 047 768 112 018 348 090 252
2116 2713 .91 269693 3.5 L.77 Las T.78 1.35 1.28 204 {146 48.76
217 329l 1.08 104369 50 .50 1.43 215 0.69 .22 35.0 U."-"ﬁ- 78.52
2115 287070 053 423079 T 0.08 282 995 004 267 290 065  49.83
2119 2714 120 1408714 5 200 043 0 783 175 171 308 085 9021
2120 1916 133 9800 4.) 179 309 605 153 0 017 267 158 5036
221 1690 145 26835 36 176 089 525 1.9 159 261 178 4330
2122 308G 0Rl 34322 5.2 .57 0,18 8.23 0.70 0.18 36.7 (L&67 0.47
Vikss 2545 099  B0S66 45 002 028 703 049 020 348 160 559
.ilii,'q"i 1969 0.97 TI1280 4.3 1.87 0.10 0.30 1.40 03s 29.5 0.98 20.59
Co 43 2855 .62 187801 6.2 143 0.95 9.08 1.03 073 3235 0.03 ?3,?.4
C Mean 2457 100 - 52 102 - 16 1.00 . 06  1.00
SE 70 024 - 0.3 0.42 - 0.8 .36 - 19 0.38 -
CD 195 . 0.7, . - 23 . . 5.3 - -

al‘:wﬂ- eight tillers with above average response
while 2122 also produced above eight tillers with
below average response and was suitable for favour
able and unfavourable environments respectively,
Average response was l:g_hsr:rv&d in 2104 and 2105
and found to be suitable for all environments.

The mean grain yield among the cnvironments

ranged between 1306.5 kgha (El1) and 43992

kg/ha (E3) and environment 3 (E3) was found to be
favourable (Table 2). The mean grain yield among
the genotypes ranged between 1526 (2112) and
3291 kg/ha (2117). The non-linear component was
not significant in génotypes 2107,2108 2114 and
2120 and were found to be stable. Among them
2114 (SSRC 92217) recorded 3072 kgfha with
average response and appears to be suitable for
cultivation in all environments. The other three
genotypes recorded low yield. The highest yield of

3291 kg/ha was registered by 2117. This was
followed by genotype 2122 (SSRC 91216) wl'uch
recorded 3086 kg/ha. These two genotypes showed
average response, unstable and suitable for all
environments. '

The straw yield among the genotypes ranged
from 3.6 to 7.1 vha, the lowest and highest regis
tered by 2121 and 2118 respectively. All the geno
types showed similar response under all environ
ments and there were difference among them for
stability (Table 4). The genotype 2113 produced
0.2 tonnes of straw yield per hectare with stability
and suitable for all environments. Another geno
type 2122 (SSRC 91216) produced 5.2 t/ha shdwéd
stability and smtah!e for unfavourable environments.

Five genntypns viz 2106, 2113, 2117, 2118
and Co.43 produced above 9 t/ha of dry matter
(Table 4). The genotypes 2107, 2109 and 2111
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cﬂnrﬁcd nun-s:gm.f cant non-linear component and
vere $table ‘for this trait. All the three genotypes
.ru:im.:..d abiove 7.5 t/ha and possessed average
mpnns‘e and suitable for all environments, The
:pnut}rpt 2114 that produced higher stable grain
ield, also produced higher dry matter which was
iol stable ‘with average response. The next best
wain’ yielder 2122 also produced more than § t/ha
:f dt}f matter.

[j]gher harvest index was produced under
n*ﬂronmcnl 3. The highest harvest index of 36.7
eF cent was re::urded by 2122 followed by 2104
35.1), 2117 (35.0), 2123 (34.8), 2115 (34.8) and
:114 (34).(Table 4), All the genotypes had similar
csponse except 2121 .and Co. 43. The genotypes
1102, 2103, 2108,-2114, 2115 and 2122 had non-
ignificanl, non-linear component and were stable.
"he genotype 2122 (SSRC 912]6} produced 36.7
wr cent harvest index, had average response, stable
nd smlable for all environments. Two other geno
ypes. Z:.LI 14 and 2115 also produced 34.0 and 24.8
er cent harvest index. with average response and
tability.

Simultaneous consideration of all the seven
aramelers for individual varieties showed that
ione had stability for all the traits. However, the
enotype 2107 showed stability for all traits except
traw yield and harvest index. Genotypes 2108,
1109, 2114 and 2115 for four traits, and 2103,
N11, 2119 and 2120 for three traits showed
-t':nhiiitja. The stable high grain yielder 2114 also
ecorded high and stable mean values for effective
Mers, straw yield and harvest index. The next high
rain yielder also recorded high stable mean values

fadras Agric. 1., 82(5): 375-382 May, 1995

for straw yield and harvest index. Bhattacharyya
(1976) and Ikehashi (1979) also identified some
genotypes for problem soils.

Genotype SSRC 91216 (2122) had dwarf
stature. (65.0 cm) reaches 50 per cent {lowering
early (82 days) produced 8.3 effective tillers/hill,
recorded average grain yield of 3086.3 kg/ha,
produced 5.2 t/ha of straw, 8.23 tonnestha DMP
and recorded 36.7 per cent harvest index. It
showed stability for two traits viz straw yield and
harvest index. Another culture SSRC 92217 (3072
kg/ha), straw yield (5.8 t/ha) and harvest index (3*
per cent ) These two genotypes possess the genes to
alter the physxnlﬂglcal basis of the yield
contributing traits under stress conditions and has
the ability to altain higher grain yield.
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ABSTRACT

Green Revolution was successfully accomplished in India wherever irrigation and
drainage focilities are availoble. Irrigation is the single major input which decides stbilised and
increased production in this country. In a ropical region like South India, where™the only normality
in the minfall distibution is pboormality and the only cenainity an the ranfall distribution is
ancerainty” irigation management is important, In agricoltural seetor, many changes have taken
place. Irdgation management in India aiming higher productivity and equity is 2 nun-traditional
approach sinee this socicty is static, stagnant and hierarchial in character,

India is considered (o be a museum of societies
i evidenced from the existence of pre-literate

communities),
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society (iribal groups), peasant society (village
pre-industnal — society,  (small



