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ABSTRACT Two seed lots of groundnut (Arachis hypogaea L.) viz., fresh seed having high germination
vigour and revalidated seed (low vigour) were subjected to pre-sowing seed treatments and their efficacy
was evaluated during summer seasons of 2003, 2004 and 2005. Pre-sowing seed invigoration by hydration
for 16 h and air drying at room temperature followed by dressing with Thiram (75 % DS) @ 0.25 per cent
registered consistently and significantly higher pod yield than the untreated seeds of revalidated seed. The
higher pod yield was resulted from significantly improved germination, speed of emergence, per cent field
emergence, ultimately the better crop establishment and in turn higher plant stand. The beneficial effects of
hydration followed by Thiram dressing were more pronounced in the low vigour seed lot (revalidated) than
in the high vigour lot (fresh). The study highlighted the efficacy of hydro priming followed by Thiram

dressing.
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Groundnut (Arachis hypogaea L.) is the most
important oilseed crop and also a food crop of
India. During the year 2001-02 it was grown in an
area of 6.4 million hectare with annual production
of 7.21 million tonnes [1]. The overall productivity
of this crop in India is quite low. Usually, farmers
are using their own seed. The poor vigour and
viability, many times combined with the adverse
environmental conditions may result in poor crop
establishment and ultimately the decreased yield.
Sometimes non-availability of certified fresh seed
may compel the use of old (revalidated) seed lot
and consequently results in poor yield. Under these
circumstances, seed invigoration treatments may
help in proper crop establishment and to avoid
the substantial loss in the yield. Not only that
any class of the seed viz., breeder, foundation or
certified can be given pre-sowing seed invigoration
treatment. This is most vital when seed is a costly
input as in case of groundnut. A number of pre-
sowing seed invigoration treatments have shown
better seedling performance and crop
establishment, and ultimately increased yield in
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several crops [2-7], including groundnut [8, 9]. In
view of this, the present study was taken up to
find out the impact of pre-sowing seed invigoration
treatments for better crop establishment in summer
groundnut.

MATERIALS AND METHODS

Two seed lots of groundnut viz., fresh seed lot
(high vigour seed with germination percentage
> 90 %) and old seed lot (low vigour seed with
almost MSCS level of germination-revalidated) was
included in the study. Both seed lots of groundnut
were subjected to seven pre-sowing seed treatments
namely hydration for 16h followed by air drying
at room temperature (T,), cold hydration for 72h at
10°C and surface drying (T,), hydration with
50ppm GA, for 16h followed by surface drying at
room temperature (T,), osmoconditioning with PEG
(poly ethylene glycol) solution (~10 bars) at 15°C
for seven days (T,), hydration for 16h and drying
followed by dressing with Thiram (75% DS) @ 0.25
per cent (T,), hydration with 2 per cent KH,PO,
(potassium dihydrogen phosphate) for 16h
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followed by drying at room temperature ('I'(,), and
dry seeds without any treatment used as a control
(T)). Two separate experiments using fresh and
revalidated seed were conducted employing seven
pre-sowing seed invigoration treatments in the field
of Junagadh Agricultural University, Jamnagar, in
randomized block design (RBD) with four
replications adopting the recommended package
of practices during summer seasons of 2003, 2004
and 2005. Two hundred counted seeds were sown
in four rows of 5 m length in each plot. For
estimation of speed of emergence in the field trials,
a number of normal seedlings emerged out per 100
seeds, daily were counted. The speed of field
emergence was calculated as suggested by Maguire
[10].

Final plant stand was recorded at maturity.
Pod yields were recorded on plot basis and
converted to pod yield per hectare. The treated
seeds of both the lots were also tested for laboratory
germination as per the procedure of ISTA rules
[11]. After the final germination count, 10 normal
seedlings from each replication were taken
randomly, oven dried at 80°C for 17h and weighed
for seedling dry weight. The data of fresh and
revalidated seed lots of groundnut were separately
subjected to simple RBD analysis and pooled over
years and results are presented in Table 1 (high
vigour lot) and Table 2 (low vigour seed lot),
respectively.

RESULTS AND DISCUSSION

In fresh seed lot of groundnut, significant
differences in per cent germination, speed of
emergence, seedling dry weight, per cent field
emergence, plant stand and pod yield were
observed due to different pre-sowing seed
treatments in individual years as well as in the
pooled one but the treatment x year interaction
was also significant for all the characters studied
(Table 1). Although, pre-sowing seed invigoration

Number of normal
seedlings emerged

days to second count

Number of normal
seedlings emerged

days to final count

by hydration for 16h and drying at room
temperature followed by dressing with Thiram @
0.25 per cent (FT,) recorded the highest pod yield
in all the three years as well as in the pooled one
but the values were not significantly higher than
the control in two out of three years. Nevertheless,
pooled data exhibited significantly higher pod yield
in this treatment as compared to untreated seeds
when tested against interaction CD. The beneficial
effects of this treatment (FTs) were also found in
respect to per cent germination, speed of emergence,
seedling dry weight, per cent field emergence and
final plant stand in all the three years. Hydration
at room temperature (FT,) or cold hydration (FT,)
did not show any significant differences when
compared with control with regards to any of the
parameters studied. Hydration with 50 ppm GA,
(FT,) and 2 per cent KH,PO, (FT,) for 16h followed
by surface drying were also found to have adverse
effects on per cent germination, speed of emergence,
per cent field emergence and pod yield as
compared to control. Osmoconditioning (FEp
treatment had highly detrimental effects resulting
in inhibition of germination and in turn all the
other parameters.

In the revalidated seed lot of groundnut (Table
2), significant differences were observed among the
pre-sowing seed treatments for per cent
germination, speed of emergence, seedling dry
weight, per cent field emergence, plant stand and
pod yield in individual years as well as in pooled
analysis, and the interaction (treatment x year) was
also found significant. Among the pre-sowing seed
treatments, hydro-priming, followed by Thiram
dressing @ 0.25 per cent (RT;) produced
consistently and significantly higher pod yield than
untreated seeds in all the three years. Moreover,
the value was significantly higher than the control
with respect to pod yield in pooled analysis when
tested against (Y x T) interaction CD. More or
less similar trend of seed invigoration (RT) was
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Table 1. Effect of pre-sowing seed treatments on various parameters in frosh seed lot of groundnut

Treatment Germination (%) Speed of emergence Geedling dry weight (mg)
bt s 2w% 2005 Posl 2003 2004 2005 Pool 2003 2004 2005 Pool
FT, 96.50 91.50 96.50 94.83 949 935 428 771 0248 0325 0462 0.345
FT, 9550 92.00 95.75 94.42 834 956 4.46 7.46 0227 0.289 0.413 0.310
FT, 88.50 82.75 82.75 84.67 975 828 433 745 0260 0333 0.395 0.329
FT, 81.50 81.50 87.50 83.50 581 813 3.68 587 0228 0311 0.395 0.311
FT, 2.00 37.00 3200 23.67 380 273 141 265 0223 0278 0.340 0.281
FT 9750 9625 96.75 96.83 1002 9.84 4.86 824 0279 0.364 0.472 0.372
FTg 89.50 81.0 80.50 83.67 620 698 406 575 0256 0312 0.402 0.324
Treat(T) S.Em =+ 1178 SNl 78 2103 fed ¥4 041 041 004 058 0.006 0.007 0.015 0.011
Treat. CD at 5% 3.47 941 6.03 14.61 1,288 w1214 05 ZHeulyo 0.019 0.022 0.046 0.034
TxY S.Em + - - - 2.27 = = 2 0.34 = = = 0.011
TxY CD at 5% - - - 6.45 - - - 0.95 - - - 0.030
CV. % 296 789 497 5.67 10.88 1036 201 1042 524 457 753 6.50
.Treatment Field emergence (%) Pod yield/ha (kg)

2003 2004 2005 Pool 2003 2004 2005 Pool
Fi; 79:25 81.75 78.50 79.83 1113 652 1281 1015
FT, 71°75 83.75 81.00 78.83 Sl 666 1308 988
i s 82.25 76.00 81.50 79.92 1082 605 1200 962
FT, 50.25 66.75 67.50 61.50 574 504 1125 735
FT, 35.75 26.25 24.75 28.92 360 156 160 226
FT, 84.50 88.00 88.00 86.83 1212 713 1658 1194
FT, 55.25 64.00 75.00 64.75 653 494 1060 736
Treat.(T) SEm * 3.275 3.64 1.02 3.60 33.33 16.67 66.67 100.00
Treat. CD at 5 % 9.71 10.83 3.04 11.10 116.67 66.67 200.00  300.00
TxY SEm #* 3 - - 2.89 - - - 50.00
TxY CD at 5% - - = 8.19 - - - 133.33
CV. % 9.97 10.49 2.89 8.41 8.64 8.50 12.38 11.25

Where, F=Fresh groundnut seed; T=Treatment; Y=Year.
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parameters in revalidated seed lot of groundnut

Table 2. Effect of pre-sowing seed treatments on various
T Germination (%) “Speed of emergence  Seedling dry weight (mg)
2003 2004 2005 Pool 2005 2004 2005 Pool 2003 2004 nz@ Pool
T;T;] 75.00 74':;0 7777777 (;‘;775 73.08 3.62 7.39 3.35 4.77 0.325 0.374 0.384 0.361
RT, 67.75 79.50 71.25 72.83 3.16 7.64 3.46 4.76 0.280 0.335 0.292 0.336
RE 54.50 69.25 66.25 63.33 1.28 '6.61 328 3.72 0.3220.371 0.377 0.357
RT, 63.00 76.50 69.50 69.67 204 7.66 3.31 4.34 0.343 0.383 0.337 0.354
RT, 0.0 31.75 16.00 15.92 0 0S5 07807455 (251 0.0 0.292 0.253 0.181
RT; 77.50 84.50 78.50 80.17 551 8.47 377592 2:0:380 0.402 0.387 0.373
RT, 3575 718508 6550857258 7.88086.220 326 4d2 F0:290 0.345 0.378 0.338
Treat(T) SEm =+ 2| 208D 5 2.20 4.20 04SN0 210011 X056 0012 0.009 0.010 0.030

Treat. CD at 5 % 630 9.65 654 1295 0.70 0.63 0.34 1.74 0.034 0.027 0.029 0.093

XY SEm' -+ - - - 2257, - - - 0.20 = = - 0.010
TxY CD at 5% - = - 7.30 - - L A0:55 = = - 0.029
CV. % 7.95,1119:33 187 0515 835 17.86 6.61 7.56 9.68 8.53 5.00 5.47 6.18
Treatment Field emergence (%) Pod yield/ha (kg)
2003 2004 2005  Pool 2003 2004 2005 Pool
RT, 41.50. . 71.75%" 63.008558.75 27 FEN567. " 835
RT 33.7b) - 73.25:% 166.25/857.75 261715576 - 1008/ 615
RT, 16.00 64.50 62.75 47.75 184 488 977 550
RT, 24.00 72.00 6225 52.75 151587535 < 846 "* - S}
RT, 0.0 18508925 #1692 00 63 142 68
RT, 63.50.  78.800¢ ‘71.50==71 97 407 628 1254 763
RT, 32.50. - 66.25%" 162.508%58.75 243054512 . 919 . 5598
Treat(T) SEm + 2.30 2.15 196, 844 .95 16.67 16.67 33.33 66.67
Treat. CD at 5 % 6.84 6.40 5.80 15.18 50.00 50.00 116.67 233.33
TxY SEm + & il = 2.14 - - - 33.33
TxY CD at 5% E = = 6.07 - - - 83.33
V% 15,26. 6,89 6.88  8.59 13.26.4:7.92 9.27 1032

Where, R = Revalidated groundnut seed; T = Treatment; Y = Year.
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bserved in per cent germination, speed of
C 85

emergence, seedling dry weight, per cent field
emergence and final plant stand in individual as
well as in pooled analysis over years. Results are
in accordance with the earlier reports [12, 13]. In
the present study, the year x treatment interaction
was found to be significant due to inconsistency
in other treatments. As in case of fresh seed lot,
h_vdm-priming seed treatment (RTI) prior to sowing
did not show any significant effects as compared
to control. The other pre-sowing seed treatments
also did not manifest any significant superiority
over control for pod yield and other attributes
studied. On the contrary, many a times, an adverse
effect was discernible. Most pronounced
detrimental effect was observed due to
osmoconditioning with PEG. The latter has been
reported to be extremely detrimental, resulting in
complete inhibition of germination [12].

The response to different pre-sowing treatments
was almost similar in both fresh and revalidated
seed lots. However, hydro-priming followed by
Thiram dressing with 2.5 gm/kg seed was more
effective in low vigour seed than in high vigour
seed. Thus, pre-sowing treatment in low vigour
seeds of groundnut with hydration for 16h
followed by air drying and Thiram dressing
@ 0.25 per cent resulted in significantly higher
germination, speed of emergence, per cent field
emergence, ultimately better crop establishment and
in turn increase in pod yield. There are reports of
germination vigour promotion and ultimately the
yield by hydro-priming [14, 15] and Thiram seed
dressing in groundnut as well as other crops [7,
12, 13, 16, 17]. Thiram appears to act not only as
a fungicide but also as a promoter of germination

vigour.

REFERENCES

1. ANONYMOUS (2003). Agricultural Statistics at a
Glance-2003, http://www.agricoop.nic.in/
stats.htm.

23 BASU, R.N. & N. DHAR (1979). Seed treatment
for maintaining vigour, viability and productivity
of sugar beet (Beta vulagris). Seed Sci. & Technol.,
7: 225-233.

3. MITRA, R. & R.N. BASU (1979). Seed treatments
of viability, vigour and productivity of tomato.
Sci. Hort., 11: 365-369.

o1

10.

1k

12

13%

14.

158

16.

17.

KUNDU, €. & R.N. BASU (1981). Hydration-
dehydration treatment of restored carrot seed for
the maintenance of vigour, viability and
productivity. Sci, Hort., 15: 117-125.

JASWINDER SINGH, J.5. KANWAR & GEETA
BASSI (2004). Seed vigour as influenced by
different seed priming treatments in okra
(Abelmoschus esculentus L. Moench). Seed Res.,
32(2): 122-125.

KHAN, A.A., C.P. VAISH, C.L. MAURYA, C.P.
SACHAN & C.B. SINGH (2002). Effect of pre-
sowing seed treatment on crop establishment,
yield and seed quality of wheat (Triticum aestivum
L.). Seed Tech News, 32(1): 109.

POONAM SINGH, C.L. MAURYA, NALINI
TEWARI & V.P. KANAUJIA (2002). Effect of pre-
sowing seed treatments on onion (Allium cepa L.).
Seed Tech News, 32(1): 186.

SUBBARAMAN, R. & J.A. SELVARA (1989). Effect
of pre-sowing treatment on seed yield and quality
in groundnut cv. JL 24. Seed & Farms, 4: 5-9.

NARAYANASWAMY, S. & CHANNARAYAPPA
(1996). Effect of pre-sowing treatment on seed
germination and yield in groundnut (Arachis
hypogaea L.). Seed Res., 24(2): 166-168.

MAGUIRE, J. D. (1962). Speed of germination :
Aid in selection and evaluation of seedling
emergence and vigour. Crop Sci., 2: 176-177.

ISTA (1999). The germination test. Seed Sci. &
Technol., 27(suppl): 175.

ANONYMOUS (2003-04). All India Co-ordinated
National Seed Project (Crops) Annual Report, Project
Co-ordinator, National Seed Project (Crops),
Indian Agricultural Research Institute, New Delhi,
pp : 211-215.

ANONYMOUS (2004-05). All India Co-ordinated
National Seed Project (Crops) Annual Report,
Directorate of Seed Research, Indian Agricultural
Research Institute, New Delhi, pp : 234-248.

KHAN, G.M., K. KESHAVULU, B.
MURALIMOHAN REDDY & K. RADHIKA (2003).
Effect of pre-sowing seed treatments for better
crop establishment in sunflower. Seed Res., 31(1):
94-97.

AUSTIN, R.B., PC. LONGDEN & ].
HUTCHENSON (1969). Some effect of hardening
carrot seed. Ann. Bot., 33: 883-895.

ANONYMOUS (2002-03). All India Co-ordinated
National Seed Project (Crops) Annual Report, Project
Co-ordinator, National Seed Project (Crops),
Indian Agricultural Research Institute, New Delhi,
pp : 238-250.

RAM, C., O.S. DAHIYA, R.C. PUNIA & ANITA
MANN (2002). Seed invigoration studies in
cowpea (Vigna unguiculata L. walp). Seed Tech
News, 32(1): 168.

Scanned with ACE Scanner



