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Seed treatment effects on seed quality and longevity of soybean seed collected from
different locations in Telangana State, India

ABSTRACT

The soybean seed (JS 335) was collected from 8 different seed production locations in
Telangana state and were treated with different seed treatment chemicals. The seed quality
parameters of soybean seed kept at ambient conditions in gunny bag were recorded a
different intervals during storage. The results revealed that, among the various seed
treatments chemicals, the seeds treated with Xelora (Thiophanate Methyl 45% +
Pyraclostrobin 5% FS) @ 2 g kg-1 recorded significantly high seed quality parameters viz.,
seed germination per cent, seedling vigour index-I1, field emergence, moisture per cent, seed
infection per cent and low electrical conductivity compared to all other treatments. Among
the seeds collected from different seed production locations the seed collected from Nirmal
location had shown better seed quality parameters.
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INTRODUCTION

Soybean is considered as a miracle crop of the twentieth century because of its great
nutritional content, which includes 20% oil and 40% protein and contributes about 58% of
the world's total production of vegetable oil. India is sixth in production with 11.23 million
tonnes and fourth in area with 12.12 million hectares accounting for 8.86% of the global area
in 2020-21[1].

Soybean being an oilseed crop has a recalcitrant nature, hence cannot retain viability
for longer periods. Seed deterioration is faster in soybean than in other crops [2]. Loss of seed
viability and vigour in any crop is a natural phenomenon which is inexorable, irreversible and
inevitable associated with genetic, physical, physiological and biochemical factors. The seed
production locations and the environmental conditions during production viz., rain fall,
temperature, humidity pest and disease incidence especially at the time of maturity will also
influence the quality of the soybean seed. Besides the production environment the storage
conditions, such as prevailing relative humidity, temperature, pest and diseases etc., are
known to cause both qualitative and quantitative loss of soybean seed. In recent days it is also

observed that during seed quality testing of different soybean seed lots are contaminated with



fungal infections due to this there is drastic reduction in the germination percentage of the
seed lots tested. In order to prevent the seed deterioration during storage, the cold storage
structures are recommended, however, they are expensive being a high volume crop it will
become highly difficult to go for cold storage of all the certified seed produced both under
formal and informal systems of seed production [3]. In search for cheaper alternatives to cold
storage, the seed treatments with fungicides will hold promise [4], and are also proved to
delay the seed deterioration process during storage [5]. The physiological changes after seed
treatment during storage were observed in different genotypes [6 &7]. Seed borne infection
or infected seed are discouraging factor, which are serious problem during seed certification.
Even though the infected seeds are viable with prescribed Germinability, as per the
certification standards, they may not be acceptable because of poor physical appearance, high
incidence of seed borne fungi. Cabriotop is a broad spectrum fungicide which improves the
seed quality and acts as protectant against fungal diseases. Vitavax power (carboxin + thiram)
is an effective seed treatment fungicide for control and prevention of diseases within the
seeds. Xelora a seed dressing fungicide mainly controls the root rot fungi (Rhizoctonia Spp).
[8] Endophytes are proven to be the effective biological control agents in crop production
and protection. [9] Acknowledged the importance of endophytes extracted from soybean
seeds and their role in enhancing seed health and crop productivity and their environmentally
friendly nature in agriculture. [10] Soybean seeds of variety JS 335 were treated with
different fungicides along with polymer (5 ml kg-1) and seed quality parameters were
evaluated during storage and found that the fungicides carbendazim 25% + mancozeb 75% @
3 g per kg of seed was recorded significantly higher seed quality parameters compared to
control. Hence, by keeping all the points in view an experiment was formulated to elucidate
the effect of different seed treatment chemicals on seed quality of soybean during storage.

Methodology

The soybean seeds of variety JS-335 were collected from four different seed
production locations viz., Location 1: Adilabad which includes two places P1: Ichhoda and
P2: Talamadugu and the seed were collected with the assistance from Agriculture Research
Station (ARS), Adilabad. Location 2: Nizamabad which includes two places P1: Bodhan and
P2: Kotagiri and the seed were collected with the assistance from Regional sugarcane and
Rice Research station (RS&RRS), Rudrur, Nizamabad. Location 3: Nirmal which includes
two places P1: Kubeer and P2: Basara and the seed were collected with the assistance from
Telangana State Seed Development and Corporation Limited (TSSDC), Nirmal. Location 4:



Sangareddy which includes two places P1: Sangareddy and P2: Narayankhed and the seed
were collected with the assistance from District Agricultural Advisory and Transfer of
Technology Centre (DAATTC), Sanga Reddy. The laboratory experiment was carried out at
the Seed Testing Laboratory of Department of Seed Science and Technology (DSST), Seed
Research and Technology Centre (SRTC), PJTSAU, Rajendranagar. The seed treatments
include To: Control (Untreated seed), T;: Cabriotop @ 2 g kg-1, T,: Vitavax power (Carboxin
37.5% + Thiram 37.5%) @ 3g kg-1, Ts: Xelora (Thiophanate Methyl 45% + Pyraclostrobin
5% FS) @ 2 g kg-1, T4: Endophytes (Bacillus sps) @ 5.0 ml kg-1. The treated seeds were
shade dried overnight to safe moisture level and stored in jute bags and the seed quality
parameters viz., germination percentage, moisture percentage; seedling vigour index-Il, field
emergence test, electrical conductivity and fungal infection were recorded at monthly

intervals during storage.
Germination (%)

The test for germination per cent was conducted as per [11] ISTA (2019),
using paper towel method. The treated seed and control seed samples were placed evenly on
the moistened paper towel and another paper towel was used to cover the bottom paper towel
and the rolled paper towels are kept in the walk-in seed germination chamber where in the
25+1°C temperature and 95 % relative humidity were maintained. On the 8" day the final

count of seed germination (%) was calculated by using the following formula:

Number of normal seedlings
Seed germination (%)= x 100

Total number of seeds planted

Seed moisture content (%)

The moisture content of seed was determined by the hot air oven method as per ISTA
rules [11]. Five grams of coarsely ground seed material from each treatment in four
replications were dried in a hot air oven maintained at a temperature of 103°C for a period of
seventeen hours. Then samples were cooled in a desiccator for one hour and the moisture

content was determined by using the formula given below and expressed in percentage.

This was calculated by the following formula.
M, — M3
Moisture content (%) = -------------- x 100



M, — M,
Where,
M; = Weight of the metal container along with the lid in grams
M, = Weight of the metal container along with lid and the sample before drying in
grams
M3 = Weight of the metal container along with lid and the sample after drying in

grams
Seedling Vigour Index IT

The seedling vigour indices were calculated as per the method suggested by [12]

as given below and expressed in whole number.

Seedling vigour index II = Germination (%) x Seedling dry weight (mg)
Field Emergence (%):

The emergence percentage was calculated by dividing the number of emerged
seedlings by the number of seeds planted for each entry and multiplying the product by 100.

Number of seedlings emerged
Field Emergence (%) = x 100

Total number of seeds sown

Electrical conductivity (uS cm-1g-1)

Electrical conductivity was conducted as per [11] by randomly selecting fifty seeds
and weighing up to two decimals. Seeds were placed in 250 ml conical flask and 250 ml of
distilled water was added using measuring cylinder. Conical flasks were covered with
aluminium foil to avoid contamination and kept aside for 24 hours at 20°C temperature. After
24 hours, soaked water was transferred into another flask with shaking and those soaked
seeds were removed with the help of nylon sieve. The conductivity of the deionized water

was measured with the help of electrical conductivity meter and it was considered as control.

Electrical conductivity (uS cm—1g—1) = Conductivity reading - Control reading

Weight of replicate (g)



Seed Infection (%)

Four replications with 100 seeds in each were taken and kept for germination
in paper towels and seed infection percentage is calculated by counting number of seeds that

showed prevalence of fungal growth after 8" day of germination (25 + 1°C).

Statistical Analysis

Analysis of means and variances will be done following Factorial Completely
Randomized Design (FCRD) and the significance will be tested [13].
Results and Discussion

Seed deterioration is an unavoidable process and it could be slowed down by imposing
certain treatments with chemicals or any other protectants. In order to determine the effect of
chemicals on seed quality and storability the experiment is formulated by using the seed
produced from different seed production locations of Telangana state. The fungicides T;:
Cabriotop @ 2 g kg™, T: Vitavax power (Carboxin 37.5% + Thiram 37.5%) @ 3g kg™, Ts:
Xelora (Thiophanate Methyl 45% + Pyraclostrobin 5% FS) @ 2 g kg™, and T4: Endophytes
@ 5.0 ml kg were used. For germination percentage the treatment T; recorded highest
germination per cent after 5 months of storage. There was significant difference among the
treatments T3, To, T1, and T4 while T3 and T, were on par with each other, for locations the
significant difference was observed among L; and L4 while L, and L3 were on par with each
other and for places significant difference was observed (Table 1& Fig.1). The reduction in
seed germination over time was also observed by [14& 15]. For moisture per cent there was
non-significant difference was observed among locations and places while significant
difference was observed among treatments Ty, T, and T3 while T; and T4 were on par with
each other (Table 2 & Fig. 2). The moisture fluctuation was more in untreated seeds
compared to treated seeds as chemicals covers the pores in the seed coat and prevents the
entry of both water and fungal mycelia and provide protection from physical damage which
can occur during handling and storage[16]. For seedling vigour index-11 there was significant
difference was observed among the locations and places and for treatments TO and T1
whereas the treatments T2, T3 and T4 are on par with each other (Table 3 & Fig.3). The
Fungicides inhibited fungal growth and improved seedling vigour [17]. Similar findings were
observed by [18]. For field emergence per cent there was significant difference was observed
among the places and for treatments TO and T1 whereas the treatments T2, T3 and T4 are on

par with each other. Significant difference was observed for L1 and L4 while L2 and L3 were



on par with each other (Table 4 & Fig.4). The soil factors including low temperature during
imbibition [19], soil resistance [20] and pathogenicity of soil-borne fungi such as Pythium,
Fusarium, and Rhizoctonia spp have been implicated in reduced field emergence. [21, 22, 23
& 24]. For electrical conductivity non significance was observed for treatments and places
whereas for locations significant difference was observed. The lower electrical conductivity
was recorded in treated seeds over untreated seeds which may be due to fungicide that
protects the seeds from storage pathogens and thus reduces the seed infection, cracks and
aberrations of the seed coat and also the leaching of electrolytes and the results are in
agreement with [25] in soybean. For seed infection significance difference was observed for
treatments and locations whereas for places non- significant difference was observed. The
seed infection was lowest in treated seeds compared to control because treated seeds help in
inhibiting the growth of fungi which might be due to the fungicidal effect on production of
pectolytic and cellulolytic enzymes by the fungi and thereby reducing the incidence of fungal
pathogen [26]. In conclusion the seeds treated with xelora and vitavax recorded similar
results like highest germination (77.1%) and field emergence (77.0%) when compared to
control germination per cent (72.8%) and field emergence (72.6%) . Seeds treated with xelora
recorded highest seedling vigour index-1l (67.8) as compared to control (59.1). The results
also showed that lowest (7.56%), seed moisture content (11.10%) and electrical conductivity
(265.9 pS cm-1g-1) were recorded by seeds treated with xelora as compared to untreated
seeds seed infection (13.31%) seed moisture % (14.22%) and electrical conductivity (309.6
uS cm-1g-1,). And over all the results are indicating the seeds treated with Xelora recorded
highest seed quality parameters during storage. The germination per cent, seedling vigour
index-11 and field emergence were negatively correlated with electrical conductivity and
fungal infection percentage. The moisture per cent is negatively correlated with the
germination per cent, seedling vigour index-11 and field emergence per cent (Table 7 &Fig
7).

Conclusion

Among the seed treatment chemicals used in the study the seed treated with xelora
had showed the better seed quality parameters viz., germination per cent, moisture per cent,
seedling vigour index-Il, field emergence per cent, electrical conductivity and fungal
infection per cent while in locations the seed procured from nirmal had showed the better

quality.



Table: 1. Influence of Treated chemicals (T), Locations (L), and Places (P) for seed
Germination (%) of Soybean in JS-335.

Treatments Level 1 MAS | 2 MAS | 3MAS |4 MAS | 5 MAS
Treated TO-Control 82.4 81.1 78.4 75.7 72.8
chemicals | T1-Cabriotop 83.9| 82| 799| 777| 752
(M T2-Vitavax 855| 832| 812| 792| 771
Power
T3- Xelora 87.3 84.4 82.2 79.7 77.1
T4-Endophyte 84.6 83.3 80.8 78.3 76.3
Locations(L) | L1-Adilabad 85.7 83.7 81.4 78.8 76.0
L2- Nizamabad 87.8 86.0 83.6 80.8 77.9
L3- Nirmal 86.8 85.2 82.5 80.7 78.5
L4-Sanga Reddy 78.60 76.5 74.5 72.2 70.4
Places(P) P1 84.2 82.4 79.9 77.2 74.3
P2 85.2 83.3 81.1 79.1 77.1
CD T 1.3952 | 1.3651 | 1.5938 | 1.4490 | 1.2980
L 1.2479 | 1.2210| 1.4255| 1.2961 | 1.1610
P 0.8824 | 0.8634 | 1.0080 | 0.9164 | 0.8209
T*L 2.7904 | 2.7303 | 3.1876 | 2.8981 | 2.5961
T*P 1.9731 | 1.9306 | 2.2539 | 2.0493 | 1.8357
L*P 1.7648 | 1.7268 | 2.0160 | 1.8329 | 1.6419
T*L*P 1.0195 | 1.0040 | 0.9989 | 1.0288 | 1.0242




Table: 2 Influence of Treated chemicals (T), Locations (L), and Places (P) for seed
Moisture (%) of Soybean in JS-335.

Treatments Level 1 MAS | 2 MAS | 3MAS |4 MAS | 5MAS
Treated | TO-Control 848 | 11.00| 1249 | 13.16| 14.22
chemicals | T1-Cabriotop 839 | 10.36| 11.38| 12.03| 13.21
(M T2-Vitavax

Power 7.40 8.67| 10.15| 11.42| 1271

T3- Xelora 7.34 833 | 10.04| 11.27| 11.10

T4-Endophyte 764 | 1021 1121| 11.84| 13.11

Locations(L) | L1-Adilabad 7.79 9.18 | 10.78| 12.78| 1267
L2- Nizamabad 8.15 8.75| 1054 | 12.09| 1295

L3- Nirmal 786 | 11.04| 1128| 11.70| 13.10

L 4-SangaReddy 7.60 989 | 1164| 1120| 1283

Places(P) P1 7.68 9.81| 1080 | 12.07| 1284
P2 8.02 962 | 11.31| 11.81| 12.90

CD T 0.5035 | 0.5869 | 0.5748 | 0.5333 | 0.5289
L 0.4504 | 0.5249 | 0.5141 | 0.4770 | 0.4731

P 0.3185 | 0.3712| 0.3635| 0.3373| 0.3345

T*L 1.0071 | 1.1738 | 1.1496 | 1.0666 | 1.0578

T*P 0.7121 | 0.8300 | 0.8128 | 0.7542 | 0.7480

L*P 0.6370 | 0.7424 | 0.7270 | 0.6746 | 0.6690

T*L*P 0.2162 | 0.5776 | 0.4729 | 0.3364 | 0.3841




Table: 3 Influence of Treated chemicals (T), Locations (L), and Places (P) for Seedling
Vigour-11 of Soybean in JS-335.

Treatments Level 1MAS] 2 MAS |3 MAS | 4 MAS | 5 MAS

Treated TO-Control 72.3 70.4 67.8 62.5 59.1

chemicals | T1-Cabriotop 74.2 72.0 68.3 65.6 62.5

M Te-Vitavax 778 750| 71.7| 688| 660
Power

T3- Xelora 80.1 767| 739| 706| 678

T4-Endophyte 774 757 721| 688]| 662

Locations(L) | L1-Adilabad 7613 | 7353 | 7047| 6683| 63.75

L2- Nizamabad | 87.31| 84.73| 8065| 76.26 | 72.70

L3- Nirmal 7831 | 7611 | 7294 7037 | 67.70

L4-SangaReddy | 63.76 | 6144 | 58.90| 5555| 53.13

Places(P) | P1 7498 | 7255| 69.15| 6517 | 61.89

P2 7777  7536| 72.33| 69.33| 66.75

CD T 3.3237 | 2.8850 | 3.2186 | 2.9087 | 2.8832

L 29728 | 25804 | 2.8788 | 2.6017 | 2.5788

P 21021 | 1.8246 | 2.0356 | 1.8396| 1.8235

L 6.6475| 5.7700| 6.4373 | 58175 5.7664

TP 47005 | 4.0800 | 45518 | 4.1136| 4.0775

R 42042 | 3.6492 | 4.0713| 3.6793| 3.6470

T+L*P 22677 | 21883 | 2.1105| 2.0905| 2.0779




Table: 4 Influence of Treated chemicals (T), Locations (L), and Places(P) for Field
emergence(%o) of Soybean in JS-335.

Treatments Level 1 MAS | 2 MAS 3 MAS | 4 MAS | 5 MAS

Treated TO-Control 81.4 79.9 78.1 75.1 72.6

chemicals | T1-Cabriotop 82.7 80.5 78.8 76.5 74.4

(M T2-Vitavax 84.3 827| 808| 789| 770
Power

T3- Xelora 85.7 84.0 82.4 80.3 77.0

T4-Endophyte 83.4 82.1 80.1 77.9 76.3

Locations(L) | L1-Adilabad 84.4 82.70 80.85 78.55 75.60

L2- Nizamabad 86.3 84.50 82.75 80.40 77.82

L3- Nirmal 85.15 83.85 82.15 80.15 78.40

L4-SangaReddy 78.15 76.30 74.30 71.75 69.90

Places(P) P1 83.1 81.4 794 | 77.00| 74.20

p2 83.9 82.3 80.6 78.43 76.98

CD Vv 1.4644 1.3200 | 1.3487 | 1.2555| 1.1410

L 1.3098 1.1806 | 1.2063 | 1.1230 | 1.0206

P 0.9261 0.8348 | 0.8530 | 0.7941 | 0.7216

T*L 2.9288 2.6400 | 2.6974 | 25111 | 2.2821

T*P 2.0709 1.8667 | 19073 | 1.7756 | 1.6137

L*P 1.8523 1.6696 | 1.7059 | 1.5881 | 1.4433

T*L*P 0.9187 0.9371 | 0.9749 | 1.0482 | 1.0687




Table: 5. Influence of Treated chemicals (T), Locations (L), and Places (P) for Electrical

conductivity of Soybean in JS-335.

Treatments Level 1MAS |2MAS | 3MAS | 4MAS | 5 MAS

Treated | TO-Control 2925| 3246| 3614| 3183| 3096

chemicals | T1-Cabriotop 336.5| 2762 | 2654 2785| 2735

(N | T2-Vitavax 277.2| 3005 | 2023| 2902 2756
Power ' ' ' ' '

T3- Xelora 2745 | 2876 | 2859| 276.9| 265.9

T4-Endophyte 3349 | 2907| 2840| 286.5| 2812

Locations(L) | L1-Adilabad 2980 | 3205| 3252 319.0| 3229

L2- Nizamabad | 2770 | 2538| 2645| 2460 | 2242

L3- Nirmal 2388 | 2508 | 2412 2408 | 2229

L4-SangaReddy | 3986 | 3586 | 360.4| 3544| 3545

Places(P) | P1 3146 | 2975| 3070| 2958| 2835

P2 2917 | 2944| 2886 2843| 2788

CD T 4775| 19.75| 2217| 19.20| 29.191

L 4271| 17.66| 19.83| 17.18| 26.109

P 3020 | 1249 | 1402| 1214 18462

T*L 9551 | 3950 | 4435| 3841 | 58382

T*P 6753 | 27.93| 3136| 27.16| 41282

L*P 6040 | 2498| 2805| 24.29| 36.924

T*L*P 24391 | 15375| 18.488 | 16.048 | 19.444




Table: 6. Effects of seed treated chemicals (T), Locations (L), and Places (P) on fungal

infection (%) in soybean during storage.

Factors Treatments 1 MAS |2MAS |3MAS [4MAS |5MAS
Chemicals | TO-Control 7.813 9.00 10.50 11.88 13.31
(T) T1-Cabriotop 5.063 6.06 7.06 8.00 8.81
T2-Vitavax
Power 3.875 4.88 5.88 6.88 7.88
T3- Xelora 3.563 4,50 5.50 6.56 7.56
T4-Endophyte 4.500 5.50 6.50 7.50 8.44
Locations | L1-Adilabad 4850| 5.750| 6.800| 8.050| 9.100
(L) L2- Nizamabad 4250 | 5350 | 6.450 | 7.400 | 8.450
L3- Nirmal 4950 | 6.050 | 7.100 | 8.200 | 9.100
L4-Sanga Reddy 5.800 | 6.800| 8.000| 9.000| 10.150
Places (P) | P1 4875| 5900| 6.975| 8.050| 9.200
P2 5.050| 6.075| 7.200| 8.275| 9.200
CD T 0.4726 | 0.4989 | 0.5816 | 0.4448 | 0.4793
L 0.4227 | 0.4462 | 05202 | 0.3978 | 0.4287
P 0.2989 | 0.3155| 0.3678 | 0.2813 | 0.3031
T*L 0.9452 | 0.9978 | 1.1632| 0.8896 | 0.9586
T*P 0.6684 | 0.7055| 0.8225| 0.6290 | 0.6778
L*P 0.5978 | 0.6310 | 0.7356 | 0.5626 | 0.6063
T*L*P 0.4058 | 0.4199 | 0.4690 | 0.4801| 0.5276

Table 7. Correlation for seed quality parameters of soybean seed produced from

different locations

Germination | Moisture Sv-lI Field EC Fungal
emergence infection
Germination 1.0000 -0.3204 | 0.9493 | 0.9964 -0.8394 | -0.6379
Moisture 1.0000 -0.3061 | -0.3195 0.1226 | 0.7396
SV-IlI 1.0000 | 0.9559 -0.8641 | -0.6012
Field emergence 1.0000 -0.8404 | -0.6226
EC 1.0000 | 0.4548
Fungal infection 1.0000
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