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Yield being a complex character, is composed of
several components, some of which affect the yield di-
rectly while, others contribute towards it indirectly. Corre-
lation studies provide an opportunity to study the magni-
tude and direction of association of yield with direct and
indirect quality parameters and also among these param-
eters. To accumulate optimum combination of quality char-
acters in a single genotype, it is essential to know the im-
plication of the inter-relationship of various characters.
Linear correlations between yield and various quality char-
acters, because of the interrelationship among the compo-
nents themselves can present a confusing picture. For this
reason standard partial correlation or regression (path co-
efficient) can give a more realislic interpretation of charac-
ters involved. Considering these points in view, the present
study was conducted to understand inter-relationship of
the quality traits in ber.
~ Ten year old plants of eleven genotypes of ber
comprising eight commercial cultivars of Ziziphus
mawritiana and three local selections of Ziziphus
rotundifolia were used for this study. They were studied

in randomized block design at Horticultural Research Farm,

S5.K.N.College of Agriculture, Jobner, during fruiting sea-
son of 1999-2000. Recormmended agronomical practices
were adopted under rainfed conditions. Observations were
re:fordad on nine quality traits, viz., pulp : stone ratio, TSS,
am{lit'_:.f. ascorbic acid, total sugar, reducing sugars, non-
reducing sugars, T.S.S. : acid ratio and yield per plant.
Physico-chemical characteristics were recorded from twenty
randomly selected mature fruits from each replication. The
T.5.5. was estimated using a hand refractometer. Acidity

- and ascorbic acid were determined by titration methods

[ﬂ:D.h.C - 1990). Total sugar content was determined by
using anthrone reagent method (Dubois er al., 1951), Re-
ducmg sugars was measured by following Nelson’s modi-
fication of Somogyis method (Somogyi, 1952). Mean data
were used for correlation and path coefficient analysis as
permethod of Dewey and Lu ( 1959).

Estimates of correlation coefTicients at genotypic
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and phenotypic levels are presented in Table |. The geno-
typic correlation coefficients were generally higher for all
the combinations than their respective phenotypic corre-
lation coefficients, thereby suggesting strong inherent
association between various characters at genetic level.
The phenotypic correlation decreased due to environmen-
tal effects. At the genotypic level correlation coefficiemts
revealed that fruit yield had significantly positive correla-
tion with pulp : stone ratio (0.644), T.5.S. (0.570). acidity
(0.398), ascorbic acid (0.674), total sugar (0.461 ) and reduc-
ing sugars {0.905) which indicated that selection for these
traits, would lead to an improvement in yield, while it was
significantly and negatively associated with T.5.5. ; acid
ratio (-0.630). Positive association of total sugar content
(Bisla and Daulta, 1986) and pulp : stone ratio (Prajapati e/
al., 1996) with fruit yield in ber have been reported earlier
and these results are in agreement with the present study.
Pulp : stone ratio was significantly and positively associ-
ated with ascorbic acid. total sugar and reducing suzars.
T.8.8. had significant positive correlation with T.S.5. : acid
ratio, however, association with ascorbic acid and redue-
ing sugars was found to be significant and negative. Acid-
ity had high significant negative association with T.S.5. :
acid ratio. Ascorbic acid showed significant positive inter-
relationship with total sugar and reducing sugars. Total
sugar was significantly and positively associated with re-
ducing and non-reducing sugars. These findings are in
conformity with those of Gupta and Mehta (2000). Pant
(1996) reported positive correlation of T.5.5. with total sugar
in pomegranate. Estimates of phenotypic correlation coef-
ficient revealed positive and highly significant correlation
of fruit vield with T.S.S.. acidity, ascorbic acid, total sugar
and reducing sugars. Thus, we find consistency in the
correlation both at genotypic as well as phenotypic levels.
Considering the fruit yield as the effect and eight
quantitative traits as the causes, the path coefficient analy-
sis was done to find out the direct and indirect contribu-
tion of these characters towards fruit vield in ber geno-
types. The genotypic residual value was fairly low. The
analysis of genotypic and phenotypic correlations into
direct and indirect effects are presented in Table 2. T.S.S.,
reducing sugars and total sugar made appreciable direct
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positive contribution to fruit vield. It is interesting Lo note
that reducing sugars which had highest correlation also
exhibited highest direct path (1.378) towards fruit yicld.
T 5. contributed indirectly mostly through acidity and
ascorbic acid. Reducing sugars exerted its influence mainly
through pulp : stone ratio. total sugar and T.5.S. : acid
ratio. Total sugar exhibited indirect effect via reducing sug-
ars, T.5.5. : acid ratio and pulp : stone ratio, Low non-
significant correlation and negative direct path non-reduc-
ing sugar with fruit yield indicated that much reliance can-
not be placed on the selection ol genolypes in enhancing
the fruit yield, which confirmed the conclusion drawn from
correlation. Ascorbic acid which had next 1o highest geno-
nvpic correlation exhibited negative direct path on fruit yield.
Contrary to this acidity, which had significant positive cor-
relation. exhibited high negative direct path towards fruit
vield. The positive genotypic correlation of acidity was
counter balanced by high negative direct path and nega-

tive indirect effect via T.S.S. and ascorbic acid. Non-reduc-
ing sugars and T.S.S. : acid rat io made negative direct con-
tribution.

The results of phenotypic path coelficient analy-
sis in the form of direct and indirect effects on fruit yield
are presented in Table 2. The value of residual path after
deducting the direct and indirect effects was not very high.
Break-up of phenotypic correlations of fruit yield into its
components showed that acidity. reducing sugars and non-
reducing sugars directly contributed maximum towards fruit
yield. T.5.S.. ascorbic acid, total sugar and T.5.5. : acid
ratio. made negative direct contributions. Similar conclu-
sions were earlier reported by Bisla and Daulta (986; 1987)
and Prajapati ef al. (1996).

From the study it could be inferred that the pa-
ramelers reducing sugars, T.S.5. and total sugar can be
used as selection criteria for improvement of ber crop.

Tahle 1. Phenaty pic [ehove diagonal) and genotypic (below dmpgonal) correlation coeflicients between quality attributes

and frunt yield in ber

Characuer Fulp: | Acdity Ascorbic Tatal Reducing Non- T.5 5. Frun
: stane : acid sugar sugar Reducing acid ratio yield
ratin A J supar

—Fulp stone = T I07 R TS TIEET T 667" T 250 0038 USusTT
ratie
TS5 -0.313 - 0343 -0301 0649%* N484* 0.273 b.522* 0.553""*
Acidny 0.003 -0.381 . 0,226 @027 0.409 0154 0. 943w 0.541%
Ascorbic 0.495* - 0.231 0.455* 0.717%* i} =9
Ao A ] ] 91 0377 0.657
Total sugar 0.504"* D049 0.034 D456* - 0474+ B.oIg=E™>" 0,062 0451™
Reducing 0607+ -0 48%* n.457" Q.72 0.477% - 382 .
e : 0.0RS -0.382 0.8+
Mon- 0358 0275 -0.158 0.193 pol9*

27! : . : . 0 - i

ol e 0.102 ) 0.108
SURar - .
TS5 acud -0.003 D.575%> 0954+ -
By 1.396 G073 -0.418 0,105 =
Fruit yield 0.644%* 0.570%" 0 Sop+* D 6744 0.461* 0.905% o1l 0. 630" bl

Significantat p-0.05 and ** Significantat p - 0.0

Table 2. Estimates of direct and indirect effects &t phenotypic (p) and genctypic () levels for quality attributes
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