Madras Aziic, )., 86{4-6); 275 - 279 April - Junc 1999
https://doi.org/10.29321/MAJ.10.A00600
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Increased concern with the importance of
homeostasis in living organisms has stimulated
plant breeders awarcness for the need to develop
well-buffered cultivars. This has led to a greater
emphasis on phenotypic stability in breeding
programmes. However, the concept of stability is
by no means unambigous; it is defined in may
wayvs depending on how the scientist whishes to
look at the problem, while the statistics that
parameterize these various concepts are also
numerous. The nine stability statistics most
frequently cited are given below

I Wrickes (1962) ecovalance

2 Finlay and Wilkinson's (1963) regression
coefficient

3. Eberhart and Russell’s (1966) deviation
parameter S°d) from regression

4. Stability factor of Lewis (1954)
5. Phenotypic index of Ram ef al. (1970).

6. Coefficient of determination of Bilbro and Ray
(1976). :

7. Variance of a genotype across environments

8. Coefficient of variability (CV)-of each
genotype (Francis and Kannenberg, 1978).

9. Shukla’s (1972) stability variance.

Kang (1988), Kang and Pham (1991). Kang
(1993) and Kang and Magari (1995) developed
programmes for stability analyses: This paper aims
lo report a prf)grammr: to calculate all these
stabilities. This programme, called STABSTAT.
should be useful for breeders and also as a
handson teaching tool for elaborating discussion
on GE interaction and stability analysis in plant
breeding,

DESCRIPTION AND OPERATION

STABSTAT was written in Microsoft Quick
Basic (DOS version) and can be operated on an
IBM-PC or compatible computers. This programme

Table 1. Replicated data for live genofype from six
envirpnments (Sample data)

Environment  Genolype RI R2 R3
El Gl 512 571 617
a2 369 580 398
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Fig. 1. Sample antput from STABSTAT vsing data Trom Table l.

ANALYSIS OF VARIANCE OF MULTI-ENVIRONMENT DATA BASED ON THE REGRESSION APPROACH O)
FINLAY AND WILKINSON, 1963, !

SOURCE DF 1] M55 ¥ ratio

FROM POOLED ANALYSIS
REPL 12 58133.22 4844.435 1610113

(with i environmenis) i
TOTAL g9 . ET18994

FROM MEAN ANALYSIS

VARIETIES 4 82082 20520.5 19.52794
ENVIRON 5 2505088 501017.6 176.7837
GXE 20 249343 12467.15 11.86412
REGRESSION 4 2558662 639665.5 §2.27915
REMINDER 16 195769.2 12235.58 11.64375
ERROR (pooled) 48 151319.2 3152.484 ME = 1050.528
TOTAL §9 2836513

ANALYSIS OF VARIANCE OF MULTI-ENVIRONMENTAL DATA WHEN STABILITY PARAMETERS ARE
ESTIMATED FOLLOWING EBERHART AND RUSSEL Il*:'.lﬁﬁ]

SOURCE DF S6, " MSS - E

FROM POOLED AMALYSIS
REPL 12 58133.22 4844 435

TOTAL £9 B718994

FROM MEAN ANALYSIS

TOTAL 29 JRIGST3

VARIETIES 4 82082 20520.5 19.52794
ENV+GXE 25 2754431 110177.2 104,848
ENV (linear) ' I 2505088 2505088 2383919
G X E (lincar) 4 33574 13393.5 12.74367
FOOLED DEV 20 19576%9.2 QTEE. 4610 9314904
VARIETY | 4 38033.31 9508.328 0048416
VARIETY 2 4 23641.75 5010,438 5.624553
VARIETY 3 d 10038 88 2509.719 2.3188325
VARIETY 4 4 2§232.83 7058.211 6.71681

VARIETY 3 4 95822.44 © 2395561 22,796%9

ERROR (pooled) 48 1513192 3152484 ME = 1030828
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;\Nﬂ_\'ﬁ AND STABILITY VARIANCE (SHUKLA (1972))

SOURCE DF S6 MSS F ratio
FROM MEAN AMALYSIS (units of single plot ** (div by EN}))

ENV 5 4175147 £3502.93
VAR 4 13680.33 3420.083
EXG 20 4155717 2077.858

MSS F ratio b {shukla)
1 272 1453.133 §.297073 -3.431807E-02
274 1454.441 8.304546 1730584
327 263.6848 1.505583 1196622
) 879.0612 5.01925 -1.068142E-02
szM 6338.928 36.19391 - 2477212
HETEROGENITY 4 §928.626 2232.157
BALANCE 16 32628.54 2039.284
| 52 1961.452 11.19947
28%7. 962.0452 5.49307
3§72 17.41808 9.945345E-02
45%2 1280.87 7.313489
5§ 5074.582 3411357
ERROR 48 ME = 1050.828  MEI=ME/EN=175.138
GENO X ENVIRONMENT MEANS
GENO | 566.67 554.00 325.00 200.00 960,00 970.00
GENO 2 582.33 426.67 335.00 150.00 1100.00 1000, 00
GENO 3 299.00 288.6 388,33 80.00 930.00 925.00
GENO 4 493.00 217.33 271.67 155.00 860.00 875.00
GENO 5 209.67 35533 603.33 288.33 835,00 830.00
El = ENVIRONMENT INDEX
Envi | -105.6778
Envi 2 -167.4112
Envi 3 -151. 1445
Envi 4 3611445
Envi 5 401.1889
Envi 6 3841889
REGRESSION ANALYSIS OF VARIETIES GROWN IN MANY ENVIRONMENTS
VAR MFEAN P b SE (b} ; R SQUARE t (h=0) 1 (b=1)
I £95.9445 60.1333 0.9657 0,1378 0.9247 7.01 1.12
2 599,0000 63.1858 11731 0.1086 0.966% 10,80 1.32
3 485.1667 -50.6445 1.1197 0.0708 0.9843 15.82 1 20
4 478.6667 -57.1445 0.9893 1187 0.9156 5.34 1.12
5 520.2778 -15.5334 0.7523 02187 0,7474 3.44 0,96
SE 49 46833 1562736
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environment. The data file (Input file) can be
created by any Text-editor software and separate
file should be created for each character. Afterthe
programme has been accessed, the programme
prompts the user to provide the following
information. (i) name of input file (data file), (ii)
name of output file (results-file), (iii) number of
environments, genotypes and replications and (iv)
title for the experiment. The results are stored in a
separate file (output) and can be printed using any
editor software. The result file (output) provides
the following information: (i) Analysis of variance
{ANOVA) for Finlay and Wilkinson (1963), Eberhart
and Russel (1966) and Shukla (1972) models, (ii)
mean, phenotypic index (Pl), regression
coefficient, standard error of regression coefficient,
calculated *t' value for b=1 and b=0, coefficient of
determination (R,), deviation from regression (Sd).
variance, ecovalance (Wricke. 1962), stability
factor (Lewis, 1956) and coefficient of variation
for each genotype. This programme also provide
environmental index for each environment. The
Fisher's (F) table and Student ‘t" table should be
referred to determine the significance of various
parameters.

SOURCE SPxy REG MS REMINDER MS Sd2

1 0.9616 483823.8000 4672200000 9508.32%0 8457.5000
2 0.9833 5§7723.1000 6RY433. 8000 5910.4350 4859.6100
3 . 0.9921 560970.9000 HZRO9R. 3000 2509.7190 1458.8010
4 0.9724 455666.3000 4903721000 JURE2ZL10 6007.3830
E 0.8645 1376905.3000 283538.1000 23955.6100 220047800
5, FACTOR ='STARBILITY FACTOR {(LEWIS, 1954)

ECOVALENCE ﬁ\*ﬂlﬂﬁﬁ. 1962)

GEND VARIANCE 50, 5. FACTOR ECOVALENCE CV%

| 91018.5300 301.6928 4. 8000 30%.8021 30,6243
2 E33577.4000 365.4824 7.3333 309.9909 fl.0134
3 [ 133774000 337.6033 11,6250 138.0703 695855
4 92061.7700 303.4168 5.5484 2269170 633879
5 67761.6200 260.3106 2.8960 1015.2100 500330
requires data of genotypes from individual  OUTPUT EXAMPLE

A sample replicated data for genotypes on
each environment is given in Table | as input data.
Data alone should be typed. The output from this
programme is presented in Fig. 1.

SOFTWARE SPECIFICATIONS AND
AVAILABILITY

STABSTAT. requires (i) an IBM-PC or
compatible with DOS version 3.1 or higher, (ii) 640
KbRAMand (iii)a5 1/4 or3 1/2inch (13.1 and 8.75
cm) floppy disk drive but require no other software
or pheripherals to run the programme. This
programme can be run using a floppy programme
diskette, but a hard drive is recommended for
greater speed. The programme for all the analyses
of stability parameters was written in a single file.
To address input and output file, path can be used

" in these files are in different divectory ordrive.

STABSTAT programme listing will be
proyided free of cost upon requcst to the author,
Please also include a formatted diskette (3 1/2 inch)
along with sufficient postages to send through
post. :
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EFFECT OF MAJOR NUTRIENTS, SALT STRESS AND TEMPERATURE ON
NODULATION AND NITROGENASE ACTIVITY OF Sesbania rostruta
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ABSTRACT

The effeet of major nuttients. sall stress and femperatuse on the nadule aumber,
and nitrogenuse getivity were studied with Seshowny roserar. DifTerent levels of NPR
{25, 50 and 75 ke/ha), NaCl (050 L0 and 15 and 20 per cent) amd temperatore (20, 25
30 and 35 C) were attempled. Sesfania rosieens responded signilicantly (o NP at 73

koflin compared to 25 and 50 kpdn levels and control
of the level resulted in e Tower number of nodules and nifegzennse activi

Applicidon of Nat'l frespective
The highes

number of nodules unt nitrogenase activity was observed when & rovrang svpesed o

3,

KEY WORDS:

Biological nitregen (ixation is & cheap source
o complement the inorganic nitrogen requirement
afavrep. Biological nitrogen fixation plays a key
el inanainiaining soil fenility in tropics, Legume
- thizobinm svinbingis nccupies major portion in
Jinlogical nilvogen fixation. Most nitrogen fixing
eriies hive soditles en their root svsiem,
Fumever, soifie ~becics pessess nodules on the
et el e et Lnd they are called as stem

Seshania rostrata, Stress condition, Nodulation

nodutating lewumes, Severat of those plans v,
Sesbania, Aeschy nomens vied Neptinig are 1ol
onhy churieiorized by an esuaily cood mitrogen
figing potemial bt also Bnse onigee capaciny (o
absorb combined nitragen ool there fout
Phev can alse fin nitrorsn thiotah thyt sem
podules, LA en in the presence of Bighsell mierald
mittonen.  Seskoh b st s s sl pian

i es wolt iy oo L orsant s ek aitrogen



