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ABSTRACT

The present experiment was conducted in the wsgason during 2009-2010 and 2010-2011 at Seed Rimalu
Farm Adisaptagram, Govt of West Bengal, Hooghly st\Rengal with nine TPS collected from AICRP ongtof BCKV
centre. The nine TPS hybrids were screened andiatea for yield and other agronomic charactées plant height,
number of leaves per plant, number of tubers pantplgermination%, plant vigour, tuber weight gtamta 5g, 5-10 g,
10-20 g, 20-40 g, >40 g, tuber weight in g, yiekt plant (g). Heritability was found high for alie characters except
tuber weight gradation >40 g, indicating that thebaracters for TPS hybrids were less influencethbyenvironmental
effects. Selection would be effective for improvemef these characters in potato raised through. T&S8relation
coefficient and path coefficient analysis cleadyealed that number of tubers per plant and tuleéght had significantly
positive correlations with tuber yield per plantdaadso showed high positive direct effect on twgeld per plantHence,
these characters could be considered as indicatoigb tuber yield per plant in TPS and selection dny of these two
characters would result correlated response fagrtyleld per plant. Plant height and tuber weiglaidgtion 20-40 g had
strong negative indirect effect on tuber yield plemt of TPSbut strong to very strong negative indirect effeaftsuber
lengthvia other characters lead to significantly negativerelation between tuber vyield per plant (g) anchpleeight.
Among the twelve characters studied, otlyo charactersyiz., number of tubers per plant and tuber weight were
considered most reliable indicators of high tubietdyper plant in TPS. Selection or identificatiohpromising TPS for
tuber yield per plant was one of the most imporfabs to be done from this experiment. The res@t®aled that TPS

genotypes SM/04-816 identified as the highest peréo in respect of yield per plant in both the year
KEYWORDS: TPS, Potato, Correlation Coefficients, Genetic Atheg Path Analysis
INTRODUCTION

Potato Golanum tuberosum L.) is the world’s third most important food crofiea wheat and rice with 325
million tonnes fresh weight production in 2007 (8shaw, 2009) of which over half of the productidriained from Asia,
Africa, Latin America. At present China is numbareopotato producer while India ranked third. Thhes been a
phenomenal increase in area, production and pétacayailability of potatoes in India in the lafd $ears. The average
production of potato in India is 20 t/ha of marle¢atubers and per capita availability of potats gane up to 23.5 kg/
year (Pandeyet al., 2007). These increases have primarily been ¢irdncreases in the area of potatoes planted, but
accompanied by some increases in yield per hedta@ntrast, future increases in potato productwnich are required
to feed an increasing world population, particylan Asia, Africa and Latin America, will need t@me primarily from
increases in yield per hectare as new land willbeso readily available. In future for large sgateduction of potato

interest is growing in using botanical or true potseed. Traditionally, potatoes have been propdgatgetatively using
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tubers. Potato can also be propagated generatwitly sexual seeds which are formed in berries. &heseds are
botanically true seeds of potato, and it is caflede potato seed’ (TPS) in potato nhomenclaturedBction of TPS is an
alternative technology that is agriculturally soutethnically feasible and economically viable. Lawltiplication rate,
high storage and transportation costs, carry-ofi@athogens, and physiological degeneration areesointhe constraints
associated with the use of seed tubers. Inevitgdgformance declines as viruses accumulate dwitth an elaborate
and complex system of disease-free seed produistioacessary. Costs of healthy seed tubers mayactm 50 percent
of the total production costs. But, most importaated tubers used for planting represent foodishla¢ing buried in the
field when it could be eaten instead. The two toihseed tuber needed to plant one hectare are briodged an average
South East Asian family of five for 80 years orimikar highland Peruvian family for four years. Cpaned to seed tubers,
TPS offers several advantages, such as low co@flawiting material, reduced transmission of pathefasts, and
convenience as well as inexpensiveness of storadjéransport etc. With rare but important exceifang. potato spindle
tuber viroid), TPS is indeed free of virtually aliseases including systemically transmitted virusag using TPS, a
considerable amount of valuable potato stocks ithatsed as seed can be saved for consumption ds Té® main
objective of the study was to select the suitabdRSThybrids for better tuber yield and other dedraiharacters for

Gangetic Alluvial Zone of West Bengal.
MATERIALS & METHODS

The field experiments were conducted during rabsea at two consecutive years (2009-2010 and 2010Q)2at
seed production farm Adisaptagram, Govt of Westdaémituated in district of Hooghly, West Bengdlwas done in
Randomized Block Design with 3 replications witlotpsize of 2 x 3m with a spacing of 25 x 4cm. NiR@S were
supplied and collected from All India Co-Ordinat€doject on Potatoes, Simla through the BCKV ceritre the
investigation. The nine TPS varieties are HPS-|1/6P2333, CP2370, CP2378, PS/6-88, PS/5-75, SMI648S/5-73
and HPS-7/67.

Seedlings were grown in raised nursery beds ofrli@ width. Seedlings were allowed in the nursesy for 40-
50 days. Hardening of seedlings were started a Wweéke transplanting by regulating water to thesary. The selected
land of the experimental site was thoroughly predaand properly leveled and divided by the irrigatchannels into
several plots as per lay out. Farm yard manure @5lfbnne/ha were mixed with soil by harrowing dgrifinal land
preparation. The chemical fertilizer @ 250:125:{®5P: K) Kg/ha were applied. Whole amount of phuse and potash
were applied at time of land preparation. Remaitialfj dose of N (125kg/ha) was split into two egpaits to apply at the
time of I and 2% earthing up. Two seeds per hole at 0.5 depth$(@6cm row to row and 4cm seed to seed spacing)
were sown and then covered with well-screened FOie week after emergence, 0.1% urea solution veassplrayed at
weekly intervals until the crop is 45-45 days dMhen seedlings were 35 days old, ridges and furreere made at the
time of first earthing up. Three foliar sprays dfiddan 35 EC and Dithane M 45 were done againsicinand fungal
diseases with 15 days intervals. Generally for pog&to seeds 3-4 hand weeding are sufficiengdtion was applied at 8-

10, 40-45 and 60-65 days after sowing. It was raaied 2/3' depth of the furrow.

Generally data were recorded from five randomlgateld plants (excluding the border plants) pericafpbn for
yield and other agronomic characterz., plant height, number of leaves per plant, numbkrubers per plant,
germination%, plant vigour, tuber weight: 5gm, 5dgif, 10-20 gm, 20-40 gm, >40 gm, tuber weight iang yield per
plant (g). The data were subjected to Analysis afidhce (Singh and Chaudhary, 1985), Genotypic Rinenotypic
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Co-efficient of Variation (Burton, 1952), Genetidyance (Johnsoet al., 1955 and Lush, 1949), broad sense Heritability
(Hansonet. al., 1956), Correlation Co-efficient and Path Co-éffit analysis (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

In the present investigation nine TPS genotypes wetlected from AICRP on Potato and were evaluébed
several quantitative and qualitative charactersuding yield and yield attributing characters. Datare recorded on
twelve charactersiz., plant height (cm), number of leaves , numbetubers per plant, germination percentage, tuber

weight gradation: 5¢g, 5-10 g, 10-20 g, 20-40 g, g4plant vigour, tuber weight in g, yield per [i#g).
PHENOTYPIC VARIABILITY

Estimation of mean, range, coefficient of variati@V), phenotypic variance (Vp), genotypic variant&y),
environmental variance (Ve), environmental coediitti of variation (ECV), genotypic coefficient of nation (GCV),
phenotypic coefficient of variation (PCV), herithtyi (boroad sense), genetic advance (GA) at 5%csele intensity and
genetic advance as percent over mean, of twendg tipenotypes are presented in Table No 1, 2 aespgctively. SM/04-
816 showed highest performance for yield per p{861.08g) and better performance for tuber weightigtion >40 g,
20-40 g, 10-20 g, 5-10 g, number of tubers pertpl2n.73), number of leaves per plant (36.36) alaatpheight (47.67
cm). Based omper se performance of genotypes, considerable vaitiabibs observed for all the characters, excepértub
weight gradation >40 g. There were narrow diffeemnbetween PCV and corresponding GCV values, fohekcharacters
studied, indicating little influence of environmdntexpression of these characters. Moderate tb fdgge of variations
for all the characters were found, which might gsape for selection on the basis of phenotypiceglof characters
under study. But range did not able to reflect dlebual variability present in the population faffetent characters,
because it represents the extreme values onlfelpitesent investigation, heritability was highdtirthe characters except
the character tuber weight gradation >40 gm (8.01#ler study, indicating that these character® s influenced by
the environmental effect. Hence selection wouldeffective for improvement of these characters. §heetic advance
observed for most of the traits was low, excepldyper plant (39.53) which was high in magnitudaegenetic advance
as percentage of mean was also moderate for mase afaits, except for plant height (24.49), tulveight of 5 g (30.72)
and tuber weight in g (22.49). Heritability and géo advance are important selection parameteexitdthility estimates
along with genetic advance are more helpful in jgtedy the genetic gain under selection, than hbility estimates alone
(Smitaet al., 2009) High heritability coupled with high genetic advarndicates the importance of additive gene effects
in controlling such character (Panse, 1957). Inghesent investigation yield per plant showed Highitability coupled
with high genetic advance (90.87, 39.53) amongrotharacters. This indicated that for this chanmatite heritability is
due to additive gene effect or additive gene adsgoredominant for controlling all the charactarsler study. Therefore,
selection may be rewarded in improvement of thiaratter. High heritability accompanied with low géo advance

indicates non-additive gene action, so selectiorsdich traits may not be rewarding.
CORRELATION COEFFICIENT ANALYSIS

From the above discussion on correlation coefficieMPS genotypes, it is evident that the characie., tuber
weight in g (1.190, 0.869” and number of tubers per plant (0.872.694") are important characters in determining
tuber yield per plant (Table 4). Plant height wagatively and significantly correlated with no afbers per plant
(-0.961", -0.667) and germination percentage (-0/9780.771"). The complex natures of relationship among charac
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with tuber yield per plant become evident from &beve discussion. Such estimates of correlatiarseadio not provide a
comprehensive picture of the relative importancthefdirect and indirect influences of each chaaitt the fruit yield per
plant. As correlation coefficients are insufficietd explain the relationship between characters dar efficient
manipulation of characters, path coefficient arialygas done. Generally genotypic correlation cogdfits were higher
than their corresponding phenotypic correlationfficients, revealing the strong genetically or tmedationship between
the characters. The difference between genotypicpiienotypic correlation coefficients were narravd as the breeders
are mainly concerned with genotypic correlationfioents, therefore in the following discussionnggic correlation

coefficients were given the main emphasis. In gasent experiment, also we have obtained simifze tf results.
PATH COEFFICIENT ANALYSIS

The direct and indirect effects of individual chateas on fruit yield per plant at genotypic leved @resented in
Table No 5. Number of leaves per plant (0.61), nemnds tubers per plant (0.68), plant vigour (0.828Y tuber weight in g
(1.98) had very high positive direct effect on tulgeld per plant. Besides these, the charactexst ffleight (-1.59) and
tuber weight gradation 20-40 g (-0.84) had stroagative effect on tuber yield per plant. Hencega#n fornumber of
leaves per plant, number of tubers per plant, plagdur and tuber weight in g is likely to improugber yield per plant
(g). High negative direct effects on tuber yield pernplég) were observed in characters like, plant lte{gm), tuber
weight gradation of 20-40 gm may be helpful for atidge selection of these traits. The present ingasbn on correlation
coefficient and path coefficient analysis clearbvealed thahumber of tubers per plant and tuber weight imagl
significantly positive correlations with tuber yieper plant (g) and also showed high positive dieffect on tuber yield
per plant (g)Hence, these characters could be considered astodof high tuber yield per plant (g) in TPS aedection
for any of these two characters would result catesl response for tuber yield per plant (g). Frbengbove discussion it
is evident that bothumber of tubers per plant and tuber weight hmagd significantly positive correlation with tubeeld
per plant (g)and their direct effect on tuber yield per plant ¥gere also highbut association among themselves were
negative and their indirect effect on tuber yiett plant via each other were also negati®enong the twelve characters
studied, onlytwo charactersyiz., number of tubers per plant and tuber weight arige as most reliable indicators of high
tuber yield per plant (g) in TPS. The results @& gresent study on correlation and path coefficaatysis were in close

agreement with the earlier reportskafmaret al., (2003).

Selection or identification of promising TPS fobar yield per plant as well as specific TPS fopshis one of
the most important jobs to be done from this expent. From the present experiment the TPS gensi$jiw04-816 and

PS/6-88were identified as the highest and lowest perforrespectively in respect of yield pre plant.
CONCLUSIONS AND RECOMMENDATION

On the basis of this study, it is concluded thamhber of tubers per plant and tuber weight in g dooé
considered as indicator of high tuber yield penpl@) in TPS and selection for any of these twarahters would result
correlated response for tuber yield per plant &iedTtPS genotypes SM/04-816 and PS/6v88e identified as the highest

and lowest performer respectively in respect oldypre plant (g).

The results of the present experiment may helpotedilate some long term breeding programme aimed at
improving the important quantitative characterpofato including tuber yield by using TPS. It isaexmended that more
TPS parental lines may be included in the furtresearch programme and suitable parents may betexbldat is
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acceptable to end consumers. The potato genotgpeslbas TPS genotypes may be screened in maétitms and multi
seasons to study the stability of genotypes, tatiffethe resistant or tolerant genotypes agaimstates and insects and
the TPS genotypes may be thoroughly evaluated ifferent important quality characters which are uieed for the
industrial purposes. Potato has to play tremendolasfor elevation of hunger in the world in neatufre. So, intensive

research on this crop is very much essential td fiee starving of world in future.

Table 1: Mean of Twelve Yield and Yield Attributing Traits for Nine TPS Genotypes

TPS PH NL | NTP | PV G% g $10°) 1020 ) 2040 ) 40 TWG YP
g g g g
HPS-11/67 1 2809 | 3006 | 357 | 8372 | 107 932 | 1062 10.19 | 9.14 111 321.69
CP23133 4566 | 4134 | 2361 | 334 | 7878 | 693 93 94 1113 | 1035 | 1232 | 28732
CP2370 46.59 | 3512 | 2528 | 469 | 8152 | 534 8.13 9.49 9.27 97 13.01 | 32491
CP2378 4345 | 3307 | 2812 | 397 | 8641 | 633 | 1018 9.6 84 10.61 94 289.03
PS/6-88 3703 | 35.06 | 3197 | 415 | 8.01 | 649 8.06 | 1031 1022 | 10.64 89 274.53
PS/53-73 5175 | 352 | 2598 | 387 | 7118 | 122 1.78 8.98 9.3 10.68 | 1213 | 308.78
SM/04-816 4767 | 3636 | 2773 | 379 | 7954 | 6.63 925 | 1033 182 9.59 1297 | 35L.08
PS8/5-73 3343 | 3414 | 2144 | 402 | 7669 | 973 793 | 1007 1038 | 954 1379 | 29172
HPS-7/67 4621 | 459 269 | 472 764 | 633 867 | 1141 1227 | 958 1212 | 31963
SEd 1556 | 2475 | 1.863 | 0244 | 2318 | 0.74 | 0549 | 0594 | 0869 | 0.803 | 0865 | 3211
CD(p=0.03) 3298 | 5247 | 395 | 0518 | 4913 | 1569 | 1164 | 126 1842 | 1.701 | 1833 | 11.047

Table 2: Analysis of Variance (ANOVA) for G x E Interaction for Twelve Different
Characters of TPS Genotypes

Mean Sum of Square
Source of i
Variston | © | pg | NL | NIP | BV | 6% | Sm | 10 10| HH0 ) ey
gm gm gm £m

Envt. [ 30027%* | 120.53** | 21943* | L16** | 024 | 327 | L1** | 372 | 0.69%* | 16.80** | 4179** | 049
Geno. § | 6L73** | 3269 | 19.68% | 046 | 3L6I** | 362** | LI8** | 066* | 379** | 081 | 6.06** | §3833*
Euvt.XGeno.| § | 1337%* | 1311 | 239 | 013 | 1385 | 033 | 04 | 134 | 016 | 121* | 034 | 845.70*
Pooled Error | 16 | 222 311 L76 | 009 | 615 | 038 | 024 | 028 | 04 | 039 033 §5.93

* Significant at 5% ** Significant at 1% level

EnvtEnvironment Geno: Genotype PH: Plant height (cm) NL: Number of leaves
NTP: Number of Tubers per Plant
PVPlant vigour  TWG: Tuber weightin (g) YP: Yield per plant (g) G%: Germination percentage

Tuber Weight Gradation5g,5-10g,10-209g,20-40gand >40g

www.iaset.us anti@iaset.us



20

Vivekananda Mandi, Sudeshna Panja, C. Bhattachary& K. K. Sarkar

Table 3: Genetic Variability Parameters for Twelve Different Characters of Nine TPS Genotypes

Character | Mean Range P V"{'}"::i" —— ECV | 6CV | PCV blgs, | GA | GA as % of mean
PH 4364 | 3513 | 5157 | 33798 | 3017 | 363 | 436 | 1258 | 1331 | 8926 | 10.68 2449
NL 3469 | 2775 | 4237 | 2246 | 1328 | 919 | 873 | 105 | 1366 | 5911 | 576 16.63
NTP 2504 | 2012 | 3058 133 810 | 521 | 911 | 1136 | 1456 | 6086 | 457 18.26
PV 3.90 3.24 4.62 0.29 020 | 009 | 7.65 | 1147 | 13.79 | 69.17 | 0.76 19.65
G% 8086 | 7579 | 8622 | 2118 | 1312 | 806 | 351 | 447 | 569 | 6195 | 587 7.26
Sg 6.70 5.05 9.99 236 154 | 082 | 1351 | 1847 | 2288 | 6516 | 205 30.72
510¢g 861 7.80 9.93 0.89 044 | 045 | 7.81 | 7.69 | 1096 | 4924 | 0.95 11.12
1020 ¢ 1025 | 950 | 11.08 0.68 015 | 053 | 7.0 | 381 | 806 | 2240 | 038 372
2040 g 981 774 | 1224 263 149 113 | 1084 | 1246 | 1652 | 5689 | 1.89 19.36
=40 g 1046 | 941 11.71 1.05 008 | 097 | 939 | 278 | 979 | 807 | 016 162
TWG 1250 | 936 | 1453 112 266 | 378 | 846 | 1302 | 1553 | 7032 | 281 2249
YP 309.14 | 28169 | 34523 | 44631 | 40559 | 4073 | 206 | 651 | 683 | 9087 | 3953 12.79
PH: Plant height (cm) NL: Number of leave NTP: Number of Tubers per Plant PV: Plant vigour

TWG: Tuber weightin (g) YP: Yield per plant in
Tuber Weight Gradation: 59,5-10¢g,10-20¢g,20-40gand >40¢g

G%: Germination percentage

Table 4: Genotypic (G) and Phenotypic (P) Correlatin Coefficients between Different Characters of Nia TPS
Genotypes on Yield per Plant

05-Oct

Oct-20 | 20-40

Characters | PH. | NL NTP PV GY% sg . . =4l g WG YP
mE 1 | 0324 | -0.061%% 0232 | -0.978%= | 0.583% | _0.643%= 0.060 | 0032 | 0.850%* | 0.883% | _0.097
P 1 377 | 0667 | 0316 | -0.7T1FF| 0336 | 0459 | 0163 | 0025 | 0.550% | 0.669% | _0.064
G 1 0.563* | 053 | -0.859%| 0172 | 0224 | 0333 | 0.611F | 0236 0.416 0296
NE P 1 0331 | 0265 | 0335 | 0109 | 0177 | 0026 | 0313 0.183 0.269 0.193
G 1 0278 | LO36** | _0.654%%| 0452 0.188 0.08 048 | -0.815%| (.372%
NIE 5 1 0076 | 0.895% | 0279 | 0375 0.165 0.12 0114 | 07605 | 0.694%
e 1 0325 | 0140 | 0486 | 0234 [ 0262 | -0.663% 0247 | 0077
P 1 0.31 0117 | 0262 0.39 0.14 0.151 0.088 | -0.033
G 1 0518 | 0.711%* | 0099 | -0.577* | 0.586% | -0.957%| 0227
& P 1 0.373 0.443 0.015 | 0206 | -0.144 | -0.861* [ 0.136
G 1 0487 | 0.085 0.085 | -0.313 0.508 0.369
% I3 1 0.014 0217 0.26 0.331 0.252 0.292
s10g G 1 0301 | 0442 -l.I}ﬁﬁ’:":' 0.333 0.48
P 1 0.401 0.012 | -0.868%* | 0427 0.307
Oct-20 | G 0211 | -LO63*E | 0113 0.571%
g P 0.134 | -0.765%% | -0.033 0.259
040 |G 1 L1225+ | 0181 0.3
£ P 1 -0.809%* | 0.162 0.292
G 1 0.212 0.202
=g
P 1 0076 0.206
G 1 1190+
We 5 1 0.869%%
vp LG 1
P 1
* Significant at 5 % ** Sjgnificant at 1% level
PH: Plant height (cm) NL: Number of leaves NTP: Number of Tubers per Plant  PV: Plant vigour

TWG: Tuber weight in (g) YP: Yield per plant in (g)
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Table 5: Direct (Diagonal Bold) and Indirect Effecs between Different Characters of Nine
TPS Genotypes on Tuber Yield/ Plant
Characters | P.H. | NL. | NTP | PV G% | S5g | 510g | 10-20g | 20402 | >40g | TWG
PH -1.6 0.32 | -0.46 0 -0.07 | 0.07 -0.11 0 -0.03 0.02 1.75
NL -0.84 | 0.61 | -0.27 | 0.01 | -0.06 | -0.02 | -0.04 -0.01 -0.51 0.01 0.82
NTP 1.53 | -0.34 | 0.68 0 0 -0.09 0.08 -0.01 0.07 -0.01 | -1.51
PV -0.4 032 | -0.13 | 0.58 | -0.02 | -0.02 | -0.08 -0.01 -0.22 -0.02 0.49
G% 1.56 | -0.53 0.5 0 0.07 | -0.07 0.12 0 0.48 -0.02 -1.9
Sg -0.88 | -0.11 | -0.31 0 -0.04 | 0.13 -0.08 0 -0.07 -0.01 1.01
310¢g 1.03 | -0.14 | 0.22 | -0.01 | 0.05 | -0.06 0.17 -0.01 0.37 -0.04 -1.1
10-20 g -0.11 0.2 0.09 0 -0.01 | 0.01 0.05 -0.03 0.18 -0.05 0.23
2040 g -0.05 | 0.37 | -0.04 0 -0.04 | 0.01 -0.08 0.01 -0.84 -0.03 0.38
40 g -1.36 | 0.16 | -0.23 | -0.01 | -0.04 | -0.04 | -0.27 0.05 0.94 0.03 -0.42
T™WG -1.41 | 0.25 | -0.37 0 -0.07 | 0.07 -0.1 0 -0.16 -0.01 1.98
PH Plant height (cm) NL: Number of leaves NTP: Number of Tubers per Plant  PV: Plant vigour
TWG: Tuber weightin (g)  YP: Yield per plant in (g) G%: Germination percentage

Tuber Weight Gradation: 59,5-109g,10-20g,20-40gand >40g
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