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Abstract

Studies regarding correlation and path coefficient in 48 local genotypes of mash (Vigna mungo L.)
were undertaken to find out important traits contributing towards grain yield. Observations were taken on
days to maturity, plant height, branches per plant, pods per plant, pod length, seeds per pod, 100-seed
weight, biological yield per plant, harvest index and grain yield per plant. All the characters had positive
correlation with grain yield per plant. It was significant with pods per plant and biological yield per plant.
Path analysis revealed that branches per plant, pod length, harvest index and biological yield per plant had
positive direct effects on grain yield. Biological yield and harvest index may be exploited in selecting high
yielding cultivars in mash.

Introduction

Improvement in yield is based on simultaneous selection for the desirable vield
components in crop plants. Dewey & Lu (1959) demonstrated the validity of path
analysis in effective plant selection that results in selection of desirable genotypes. The
high pod bearing bold seeded genotypes may produce high grain yield (Tomar et al.,
1973; Malik et al., 1983). Most of the yield contributing characters except days to
maturity, primary branches per plant and clusters per plant were considered impor-
tant for improvement by Malhotra et al., (1974). Yield contributing characters like
pods per plant, 100-seed weight and seeds per pod qualify the indices for selection of
genotypes in breeding programme of mash (Rani & Rao, 1981). The maximum rela-
tive selection efficiency was observed for branches per plant in mungbean by Malik et
al., (1983) whereas Khalid et al., (1984) suggested selection on the basis of branches
per plant, pod length and 100-seed weight. Malik et al., (1987) reported biological
yield as major yield contributing character and negative direct effects of days to
maturity, branches per plant, pods per plant, seeds per pod and 100-seed weight. :

Varietal differences with respect to harvest index have been reported in peas
(Donald, 1962}, in several drybeans (Wallace & Munger, 1966), in chickpea (Lal,
1967) and in lentil (Singh, 1977). Little work on mash has been conducted in this
respect. The present studies were, thus conducted to find out the best physiologically
efficient genotype contributing towards grain yield in mash (Vigna mungo L.).
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Materials and Methods

Forty eight genotypes/varieties of mash (Vigna mungo L.), belonging to local
origin were grown in a randomized complete block design with 4 replications, in the
experimental fields of National Agricultural Research Centre, Islamabad during
Summer, 1988. Six rows of 5 m length were planted by keeping 30 and 10 cm spacings
between and within rows, respectively. Recommended cultural practices were fol-
lowed. At maturity, the data were recorded for plant height (cm), branches per plant,
pods per plant, pod length (cm), seeds per pod, 100-seed weight (g), biological yield
per plant (g), harvest index and grain yield per plant (g) on 10 competitive plants se-
lected randomly. Besides days to 90% maturity were recorded on plot basis. Harvest
index was computed as ratio between grain yield per plant and biological yield per
plant. The average data were subjected to the standard statistical techniques for
analysis of variance to test the level of significance among the genotypes for different
characters under study (Steel & Torrie, 1960). Heritability estimates were calculated
with the help of genotypic and phenotypic variances. Correlations and path coeffi-
cients were computed by using the methods of Al-Jiburi et al, (1958) and Dewey &
Lu (1959). The significance of genotypic correlation coefficient was tested with the
help of standard error as suggested by Reeve (1955).

Results and Discussion

The means, analysis of variance and heritability in broad sense are presented in
Table 1. Analysis of variance revealed highly significant differcnces among
genotypes /varieties for all the characters under study. High heritability estimates in
broad sense were observed for all the characters except harvest index where it was
low. High heritability for yield and yield components had also been reported by
Khalid et al, (1984) and Malik et al., (1987) in mungbean.

Correlation Coefficient: The results regarding genotypic, phenotypic and envi-
ronmental correlation coefficients given in the Table 2 revealed that the genotypic
correlations were higher than phenotypic ones for most of the characters. The envi-
ronmental correlation coefficients were negligible in most cases, indicating low envi-
ronmental influence. All references in the text hereafter refer to genotypic correla-
tions.

The correlation cocfficient of yield was positive with all the characters. It was
highly significant with pods per plant and biological yield per plant only. Significantly
positive correlation of yield with yield contributing characters viz., plant height, pods
per plant, pod length and 100-seed weight had already been reported by Rani & Rao
(1981) in blackgram. In mungbean, Tomar ef al., (1973) Khalid et al., (1984) observed
positive correlation of yield with yield components, whereas Malik et al., (1987)
showed negative correlation of yield with days to maturity, pod length and 100-seed
weight. Similarly, Malhotra ef al., (1974) reported positive association of yield with
days to maturity, plant height, pods per plant and pod length, whereas negative with
100-seed weight. Days to maturity was positively correlated with all the characters
studied indicating higher yield potential of late maturing genotypes. Similar results
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Table 1. Means and analysis of variance for yield and yield components
in 49 genotypes of mash (Vigna mungo L.)

S.  Genotype/ X1 X2 X3 X4 XS5 X6 X7 X8 X9 Y
No. variety

1- S10 7875 3460 825 3335 505 721 468 2648 2877 674
2- S24 75.00 2554 1025 3280 421 607 473 3145 1827 5.1
3- S55 7850 2680 600 3560 460 542 418 2449 2531 6.24
4- S§56 75.00 2745 715 1713 425 617 487 3639 1832 6.68
5- §58 6675 20.70 738 3088 421 580 463 2719 1769 483
6- S1I18 7875 3103 643 3840 479 684 437 2877 2393 686
7- S132 6150 19.00 633 2340 429 592 434 2757 1357 358
8- S136 7000 2245 877 3263 419 667 439 3367 1836 6.15
9- S§155 6325 2000 733 2215 392 592 436 3447 1376 4.69
10- S 164 6400 2085 613 2378 419 634 423 2731 1407 384
11- 8175 6650 2115 693 2458 428 625 497 3484 1424 496
12- S210 7525 2485 945 3767 429 600 411 3167 2159 6.69
13- S211 7475 2918 1085 4145 487 700 431 3523 2271 793
14- S220 79.00 2570 9.10 3325 442 650 455 2836 2126 590
15- §221 7875 2540 860 3665 438 658 430 3452 2230 774
16- S222 7475 2540 795 3840 413 550 449 3272 2159 701
17- S234 6075 2050 715 2493 432 614 39 3032 1408 423
18- §239 6350 1905 630 1915 411 550 432 2711 1065 290
19- S242 7375 2555 580 4548 479 593 423 2298 2537 585
20- S250-1 7675 2445 810 4540 404 517 5.01 3447 2751 947
21- S§250-11 7475 2320 735 2235 417 565 434 3482 1211 425
22- §327 79.00 2453 930 4400 445 700 433 2920 2388 6.9
23- 8275 79.50 3128 1040 3618 417 592 430 2971 2246 652
24- §290 5975 21,65 663 2675 436 559 407 2728 1624 436
25- §291 60.75 2015 710 28.00 409 642 426 3305 1411 456
26- 8297 6250 1820 527 2897 402 608 432 2977 1611 4.63
27- §300 60.00 2055 733 2950 421 600 38 2781 1528 4.51
28- $326 5950 2025 765 2895 433 514 374 2852 1438 412
29- §332 6125 2020 790 2575 401 675 401 2892 1437 422
30- S338 6025 2070 765 2905 424 592 425 3035 1500 450
31- S$341 6075 2020 6.65 2515 395 575 405 28.06 1310 3.67
32- §$381 7950 2810 870 3415 469 667 478 3294 2178 717
33- $399 7150 2450 7.00 2478 399 667 469 2465 1760 432
34- S479 6125 1840 645 2393 396 675 4.00 3241 1293 416
35- S§564 66.00 2145 720 2768 403 550 471 3282 1418 4.65

36- AARI-113 7450 3553 998 2555 437 670 450 2946 1892 557
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S.  Genotype/ X1 X2 X3 X4 X5 X6 X7 X8 X9 Y
No. variety

37- AARI-114 7750 30.08 790 2403 429 577 452 3218 1207 379
38- AARI-191 7225 1980 718 21.05 413 669 404 2809 1372 388
39- AARI-118 80.50 2715 998 2560 4.63 617 492 3463 1521 598
40- MM 5-60 79.00 3720 898 2215 500 673 432 2892 1459 453
41- MM 49-6 80.75 19.50 5.68 1555 396 585 430 3800 973 3.69
42- MM 12-24 8325 2485 805 2690 433 677 405 3639 1496 544
43- MM 6-48 76.75 2145 6.02 18.00 396 627 441 3570 1231 446
44- MM 33-40 71.50 2275 6.08 1855 454 635 497 35.01 11.79 4.14
45- Mash 59 83.50 2820 683 2600 459 650 393 3246 1456 473
46- Mash 216 85.00 3410 1035 3020 450 715 404 2736 1682 4.57
47- Mash 48 7075 23.00 958 3318 429 575 426 26.04 14.02 430
48- Mash 80 79.00 2658 1010 3835 407 604 444 2711 2162 5.79
MS(V) 245.64 91.65 856 22211 032 109 038 5253 82.67 7.53
MS (R) 550 7.01 1.14 10.16  0.01 009 007 4.88 6.34 0.35
MS (E) 1.61 1.35 057 1013 0.02 0.08 0.02 15.56 4.80 0.38
SE 0.63 058 038 159 007 015 0.07 1.97 1.10 0.31
Heritability 097 094 078 084 079 075 080 0.37 0.80 0.82

X 1- Days to maturity

X 3- Branches per plant

X 5- Pod length (cm)

X 7- 100-seed weight (g)
X 9- Biological yield per plant (g) Y - Grain yield per plant (g)

** Highly significant

X 2- Plant height (cm)

X 4- Pods per plant
X 6- Seeds per pod

X 8- Harvest index (% age)

*  Significant

have been reported by Malhotra et al., (1987) and Malik ef al,, (1987) in mungbean.
Plant height was positively correlated with all the characters except with harvest index
where it was negative. These results are in close agreement with Malhotra et al,
(1974) and Malik et al., (1987) except with pod length and 100-seed weight where they
did not agree. Branches per plant was positively correlated with all the characters.
Pods per plant and pod length were positively associated with all the characters except
with harvest index where it was negatively correlated. Pods per plant had significant
correlation with biological and grain yield which could be considered important yield
contributing character. The positive association of pods per plant with other yield
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Table 2. Genotypic, phenotypic and environmental correlation co-efficient
among yield and yield components in 48 genotypes of mash (Vigna mungo L.)

X2 X3 X4 X5 X6 X7 X8 X9 Y
*¥

X1rG 0.7224 04667 02846 04597 03490 03026 0.2440 04491 0.5263
* % *% % x ®¥ * %
P 0.6894 04008 0.2580 04036 02977 02690 0.1662 0.3983 04770
1E -0.0842 -0.0746 0.0089  -0.0059 -0.0068 0.0218 0.1506 0.0174 0.0752
X21rG 05923 03016 0.7112 04302 02276 -0.1104 0.5093 0.4693
*¥ * xx x % x& &%
P 0.5257 02832  0.6340 0.3828 02025 -0.0563 04636 0.4417
tE 0.1627 01553  0.1752 01771 0.0421 0.0486 0.1945 0.2781
X3rG 04657 02831 03181 0.1367 0.0540 0.3920 0.4877
* ¥ * * %
P 03754 02271 02409 0.1100 0.0363 0.3350 0.4210
rE -0.0054 0.0221 -0.0083 0.0100 0.0194 01210 0.1534
X4rG 03531 00259 0.0372 -0.3254 0.9032 0.7834
1P 0.2908 0.0200 0.0221 -0.1839 0.7767 0.6852
1E 0.0151 -0.0029 -0.0473 -0.0059 0.1991 0.1975
X51G 04223 0.0917 -0.2294 04713 0.3848
1P 03826 0.0881 -0.1257 0.3912 0.3279
rE 0.2505 0.0742 -0.0030 0.0758 0.0873
X6rG -0.0240 0.0567 0.1487 0.1633
1P -0.0007 0.0119  0.1465 0.1429
1E 0.0802 -0.0455 0.1402 0.0692
X7rG 04144 02344 04030
1P 0.1638  0.2213 0.3275

tE -0.1775 0.1682 -0.0016

X8rG -0.2134 0.1877

*
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(Table 2 Contd.)

X2 X3 X4 XS5 X6 X7 X8 X9 Y
P -0.2928 0.2751
1B -0.5000 0.5165
X9rG 0.9105
P 0.8004
1B 0.3200
X 1- Days to maturity X 2- Plant height (cm)
X 3- Branches per plant X 4- Pods per plant
X 5- Pod length (cm) X 6- Seeds per pod
X 7- 100-seed weight (g) X 8- Harvest index (% age)

X 9- Biological yield per plant (g) Y - Grain yield per plant (g)

G, rP and rE are genotypic, phenotypic and environmental correlation
coefficients, respectively.

**  Significant P>0.01 *  Significant P>0.05
() Non-significant

components had been reported by Malhotra et al., (1974) and Khalid ef al., (1984)
except with pod length and 100-seed weight where they contradicted. Seeds per pod
had positive correlation with all the characters except with 100-seced weight where it
was negative. Seed weight was positively correlated with all other characters except
with seeds per pod as already mentioned. Biological had negative effect on accumulat-
ing efficient bio-mass into grain yield and vegetative parts. The varieties with high
biological yield and low grain yicld attained low harvest index. Similar findings have
been reported by Malik et al., (1981) in chickpea and Malik ef @/, (1986) in mung-
bean. The negative associations of character pairs like 100-seed weight vs seeds per
pod and harvest index vs pods per plant are likely to impose problem in combining
these important yield components in one genotype. Suitable recombinations might be
obtained through biparental mating, mutation breeding or dialle] selective mating by
breaking undesirable linkages.

Path coefficient analysis: The genotypic correlation coefficients were further
partitioned into direct and indirect effects by various yield contributing characters and
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Table 3. Direct (highlighted) and indirect effects of yield and yield
components in 48 genotypes of mash (Vigna rmungo L.)

X1 X2 X3 X4 X5 X6 X7 X8 X9 G

X1 -0.0136 -0.1615 0.1198 -0.0931 0.0485 -0.0215 -0.0053 0.0855 05675 05263
X2 -0.0098 -0.2236 0.1520 -0.0986 0.0750 -0.0265 -0.0040 -0.0387 0.6435 04693
X3 -0.0063 -0.1324 0.2567 -0.1523 0.0298 -0.0196 -0.0025 0.0189 0.4953 04877
X4 -0.0039 -0.0674 01195 -0.3170 0.0372 -0.0016 -0.0006 -0.1141 1.1413 0.7834
X5 -0.0063 -0.1590 0.0727 -0.1155 0.1054 -0.0260 -0.0016 -0.0804 0.5955 0.3848
X6 -0.0047 -0.0962 0.0816 -0.0085 0.0445 -0.0615 0.0004 0.0199 0.1878 0.1633
X7 -0.0042 -0.0509 0.0351 -0.0122 0.0097 0.0015 -0.0175 0.1452 0.2961 04030
X8 -0.0033 0.0247 0.0138 0.1064 -0.0242 -0.0035 —0.0072 0.3503 -0.2696 0.1877
X9 -0.0061 -0.1139 0.1006 -0.2953 0.0497 -0.0091 -0.0041 -0.0748 1.2636 0.9105
X 1- Days to maturity X 2- Plant height (cm)

X 3- Branches per plant X 4- Pods per plant

X 5- Pod length (cm) X 6- Seeds per pod

X 7- 100-seed weight (g) X 8- Harvest index (% age)

X 9- Biological yield per plant (g)  rG - Genotypic correlation with
grain yield per plant

presented in Table 3. It is evident that biological yield per plant, harvest index,
branches per plant and pod length contributed positive direct effects towards grain
yield. The contribution by important characters was mainly through biological yield
and branches per plant in most cases. The improvement through pods per plant and
100-seed weight may be utilized via biological yield and branches per plant as pods
per plant and 100-seed weight had been considered important yield contributing
parameters in most of the legumes (Tomar et al., 1973; Malhotra et al., 1987, Rani &
Rao, 1981; Khalid et al.,, 1984). The direct effect of days to maturity, plant height, pods
per plant, seeds per pod and 100-seed weight were negative. Malik et al., (1987) also
reported negative direct effects of days to maturity, branches per plant, pods per
plant, seeds per pod and 100- seed weight, and thus concluded plant height and bio-
logical yield more important for improving grain yield in mungbean. Most of the
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earlier investigators reported positive direct effects of pods per plant except Malik er
al, (1987) who are in agreement with the present findings. The contradiction in re-
sults mainly depends on the breeding material and environments under which the
experiment was conducted.

In the present investigation where a considerable portion of available local mash
genetic stock was utilized, branches per plant, pod length, harvest index and biological
yield per plant were found to be most important yield components contributed to-
wards grain yield mainly via biological yield alongwith its maximum direct effect
towards grain yield, therefore, the selection should be based on biological yield with a
close consideration of branches and harvest index for further improvement in local
mash.
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