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ABSTRACT

With a view to compare the various methods

employed for the analysis of long term fertilizer

experiments on crop sequence, yield data were collected from a long term fertilizer experiment conducted
at Gujarat Agricultural University, Anand for seventeen years. The methods of analysis (i) groups of
experiments (ii) split plot analysis (iii) principal component analysis and (iv) rank analysis were compared

using four different criterion viz. ‘F' test, cocfficient of variation, presence of

year x treatment interaction

and consistency in the results and agreement of the ranking of treatment responses by Duncan's New
Multiple Range Test and rank correlation coefficient. On the basis of results obtained, it was inferved that
principal component method proved slightly more efficient than the usual split plot analysis and the analysis

of groups of experiments.

INTRODUCTION

In the field of agricultural research, long
term experiments play a very important role.
The main purpose of conducting such
experiments is to study the long term effects
of given treatments and crops on soil fertility
and on economic return. Such type of long
term experiments are essential to understand
slow changes occurring in soil productivity
under constant fertility, tillage, irrigation or crop
management treatments. Exact method of
analysis for combining the results of long term
experiments are not available. With a view to
examine the utility of different methods of
analysis for valid interpretation of data from
the long term fertilizer experiments, this study
was undertaken.
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However, it did not provide any information on year X treatment interaction.

(Received on 20th April, 1999)

MATERIALS AND METHODS

The yield data for the present study
were collected from a long term fertilizer
experiment conducted under the Derpartment
of Agronomy, Guijarat Agricultural University,
Anand. Three crops were tried in a.crop
sequence. The crop sequence was Pearlmillet
(kharify, Wheat (rabi) and Greengram
(summer). Seventeen years data were
available for the analysis. The data for
summer crop were not available for all the
years due to change in crop and hence it was
not considered for the analysis. The layout of
the experiment was randomized block design.
The following treatments were imposed on
both the crops of the sequence.
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1. Control.

2. Application of FYM @ 25 t/ha every third
year to Pearlmillet crop only.

3. Half of recommended nitrogen for all the
crops.

4. Half of recommended nitrogen and
phosphorus for all the crops.

5.. Half of recommended nitrogen and
phosphorus for all the crops alongwith
potash application same as nitrogen.

6. Recommended dose of nitrogen for all the
Crops.

7. Recommended dose of nitrogen and
phosphorus for all the crops.

8. Recommended dose of nitrogen and
' phosphorus for all the crops alongwith
potash application same as nitrogen.

9. Applicaton of nitrogen and phosphorus
according to soil test value.

10. Application of nitrogen and phosphorus
according to soil test value alongwith
potash application same as nitrogen.

The methods employed to analyse the
yield data were :

Method 1 : Combining the results of ex-
periments repeated over time i.e.
groups of experiments (Panse
and Sukhatme, 1978).

Method 2 : Combining the results of ex-

periments repeated over time on
the same site with same
randomization i.e. split plot
analysis (Rowell and Walters,
1976).

Method 3 : Principal component analysis
(Prabhakaran and John 1996).

Method 4 : Rank analysis (Rai and Rao,
1980 & 1984).
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After analysing the yield data,
comparisons of results of various approachg,
were made by employing the following fo,
criteria :

() Statistical significance of treatmep
differences by 'F’ value which wag
available from the analysis of variance iy
various approaches.

(i) Comparison of the experimental variability
using coefficient of variation (C.V. %)
obtained from the error mean squares of
different methods of analysis.

(iii) Consistency of the behaviour of treatment
effects over years i.e. year x treatment
interaction which were also available from
the analysis of variance except principal
component analysis.

(iv) Agreement of the results of treatment
means were compared by the following
two criterion :

(a) Duncan’s new multiple range test i.e.
DNMRT (Gomez and Gomez, 1983).

(b) Rank correlation method (Steel and Torrie,
1960).

RESULTS AND DISCUSSION

-

The yield data were analysed by
different methods. Cropwise summary of the
results is presented in the following tables :

The results presented in Table 1
revealed that, in parametric as well as non-
parametric approaches, the 'F' ratios and 'K
values were highly significant. The lowe.st
experimental variability was observed n
method 3, whereas it was the highest In
method 2.

The year x treatment interaction was
found- highly significant in first two approaches,
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BHATT ET AL.

‘Jueoyiudig uoN : SN

; ‘gouedIIufis Jo [2A3] u2d Jad [ j® juEdWIBIS -

"20uR0IUBIS JO [9A9] JU20 Jad ¢ j juedBIg *

( SN £L°LL - — — « 19 PEL — — — anfea v._j

- - 8$€9l £091 = = Lr8l Z€91 % AD

- = €68k €9°TLY - == 98°z0v 96'SSE c00dd

- = cTrLl [€0Ll - - rEcrl Zr'8cl ‘wy s

$193JJ3 UOYIBIAN U] JUIUGBAL]L X JBIL

==LL 81V - = == **£6'LOE - - - - anjea

- *»x68° T *%860F +x0C°CS e *x90° € xxLC CE =xC0'LE 418D

— 96'L TLEE €091 = " 8T9 6T°€T ce9l % AD

L60 | ] 8P'cee 89¢lC L60 9z'0 90'0vrl 65°0€1 €00 dO

€0 cro 00°L8 60°LL $€°0 60°0 oT'8Y 1Ly wyg s

. 5 $123]J9 JUAUGEBIIL]

or'¢ B Z6¢ E  8808LT B 8808LT LOT e £8¢ B LSC60T B LS S60C 01

9t BU I § 23 299  [€CEPT 9 T€CEVT 8Lt qQ ZT¢ 29 ZTPELI o9 TTPELI ‘6

€9'C qe  [L'E qe  09°C0LT 98 09°€0LT Fo € q 9T¢ q 9r'l6Ll 9 9¥'I6Ll ‘8

S0t 9 €v'¢ 99 POSSHFT  2q PO SSHT WA 94  €0°¢ 9  66'PL91  PPQ  66'PLOI L

8T'¢ PP Tl'E PO 68'9CTC P2 689CCT 9c’¢ PP 16T PO BLSBEI 3pd  8LCBSI 9

61°¢ P> 0Ol'¢c pa  £F'CITC P EFTITC £c’¢ P L8T Py 6CCLCL P 65°€LCL <

9€9 P 68C P 9+°990C P 9t°990C 8’9 09T 2 80sTrl J 8oscrl i
LE9 P €8¢ P §£920C P €£9C0C 199 Jap  +9'C Jap LU LsPL B OLLULSEI ‘€.

9L°8 2 LL] 2 6l'8LZI 2 61'8LTI 089 J  L¥T J I+ €8€1 J I+ E8El a

LS6 2 TSI 5 II'1601 3 111601 356 gt 8 16€10L 3 1610l 1
. >y
j N\

(0143) (v11,3Y) (0y,3Y) (vy,3y)
£ poyia;y g poyia|y c poiap [ poyiajy f poiapy £ poyiapy Z poyiajy I poyiajy SILL
1031441 13]jui)403a 4

- _/

"Jeaym pue je|jjwiiead uj sishjeue Jo spoylaw inoj ay) wouy pauieiqo elep pieiA

L 378VL



GAU RES. J. 199925 (

84
TABLE 2
Rank correlation coefficient between different apprrc:a_cﬂgs__lrl_lie_%l_"l_ril"et and Wheat,\\
Pearhmilled — thi{i !
‘ Methods Method 1 Method 2 h h’.’hmi’ 3 f\ﬁfﬁ'md + r\ﬁ.’.“h()d I ﬁ’hfﬂ!od 2 Method 3 A’l(l’-ﬂ'md 4]
—_—T ]
- - Y
Method 1 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Method 2 1.00 1.00 0.99 1.00 1.00 0.99
Method 3 1.00 0.99 1.00 0.99
Method 4 1.00 1.00
L —J
’ The treatment ranking was almos

whereas it was significant at five per cent level
of significance in the last approach for
pearlmillet crop and it was non significant for

wheat.

The consistency in various treatment
effects was more or less same in all the
methods and it was also onfirmed by rank
analysis which gave very high degree of
association among the ranks obtained by all

the approaches.
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