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RESEARCH ARTICLE
Effect of Containers and Period of Storage on Paddy Seed Viability
	
	ABSTRACT

An experiment was carried out to find the storability of paddy variety TKM 13 seeds in different containers such as gunny bag, poly lined bag
 and super bag for a period of 14 months at Rice Research Station, Tirur during 2018 to 2019 under ambient condition. The seeds were tested once in two months for moisture content, germination, root length, shoot length, total seedling length(cm)
. Vigour index was calculated using total seedling length and germination.  The results revealed that the seeds stored upto 12 months recorded more than 80 per cent germination in all the the containers. But beyond 12 months, the seeds stored in gunny bags were recorded with  below 80 per cent germination. However, the germination per cent was reduced from 99 to 79 per cent after 14 months of storage. When the seeds  stored in gunny bags recorded 77 per cent germination whereas it was 80 and 81 per cent when stored in poly lined bag and super bag, respectively. There was no significant difference observed in moisture content over a period of 14 months storage.
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INTRODUCTION
   

Paddy is the principal crop extensively cultivated in all the districts of the Tamil Nadu,  in an area of 18,45,553  ha and in Tiruvallur district 
it is grown in an area of  80,942 ha (Anonymous 2010). It is being cultivated in three seasons namely sornavari (April-July), samba (Aug-Nov) and Navarai (Dec to March). The use of quality seeds improved the yield by 15-20 per cent. Seed is a living entity and is bound to loose its life due to extrinsic and intrinsic factors (Roberts, 1961). Seed storage and retention of seed viability always an important consideration in agricultural practice. Storage potential of seed is mainly a genetical factor but is influenced by several other factors like environment (Roberts, 1972; Wittington, 1978) and period of storage (Reddy, 1985). Poor storage conditions greatly affect seed vigor (Heydecker, 1979). 

Some deterioration is an inexorable, inevitable and irreversible process and is mainly dependent on physical, physiological and chemical composition of seed (Delouche, 1963). Some physiological and biochemical changes leading to seed deterioration have been related to increased activity of enzymes (catalase, peroxidase, etc.), lipid autoxidation (Koostra and Harrington, 1969) and accumulation of toxic metabolites, free radicle damage, decreased protein synthesis, breakdown in mechanism triggering germination, reduced respiration, changes in polar lipids, decreased contents of glyco and phospholipids, ultra structural damage to cell and its organelles, accumulation of cytotoxic and mutagenic compounds etc. (Roberts, 1972).

Chandrasenan (1996) observed decline in germination percent, root length, shoot length, seedling vigour index, seedling dry weight as the storage period increased. Azad Ahmad Wani et al., 2014 revealed that the seeds treated with Captan recorded higher germination (80%) and for packing materials, Cloth bags recorded higher germination (75.5%) and Vigour index (2161). For moisture content, polybags recorded lower moisture content (8.7 %) at the end of 9-month storage in maize seeds. From the accelerated ageing test, Gunasekaran (2003) confirmed that seed treatment with halogen mixture could be suitable for long-term storage of Solanum nigrum seeds. Storability of medicinal crops indicated that in Senna, seed germination and other quality attributes decreased over storage.  Anuja Gupta and Aneja (2000) observed that in soybean, seed treatment with thiram and storing in polythene bags showed significantly higher field emergence and seed yield over untreated seeds after 16 months of storage. Sushma D. Malimath and Merwade 2007 reported that the superiority of 700 gauge polythene bag for storing garden pea seeds by recording higher germination and vigour index with decreased seed moisture, seed infestation and EC of seed leachate as compared to cloth bag during ten months ambient storage period.

Good storage is a basic requirement in seed production  program as the maintenance of high seed viability and vigour from the harvest to planting is of utmost important in a  seed production program. Seed suppliers are not always able to market all the seed they produce during the following planting season. In many cases, the unsold seed are 'carried over' in storage for marketing during the second planting season after harvest. Problems arise in connection with carryover storage of seed because some varieties and lots of seed do not carryover very well. Hence it is planned to assess the storability of newly released paddy var. TKM 13. 
MATERIALS AND METHODS

 The new release variety TKM 13 paddy crop was raised during 2016 and 2017 
for two years at Rice Research Station, Tirur, Tiruvallur 
Dt of Tamil Nadu. After harvest of the crop, the seeds were processed, cleaned, dried and kept in gunny bags, poly lined bags 
and super bags and stored under ambient climatic conditions for 14 months at this station. The germination test was conducted in germination paper initially and thereafter once in two months up to 14 months of storage. Every time moisture content was estimated and germination test was conducted. From this test germination per cent, root length and shoot length was recorded. Total seedling length 
was calculated by adding root and shoot length and vigour index was arrived by multiplying the total seedling length with germination per cent (Abdul baki and Anderson, 1976). The two years data were pooled and statistically analysed. 
RESULTS
 AND DISCUSSION

 The results of the first year experiment conducted during 2017-18 were as follows

Moisture content (%) 

There was no significant difference in moisture content among the containers and period of storage and among their interaction (Table 1).

Germination (%) 

The germination per cent decreased from initial period of storage (99%) up to 14 months of storage (80%). Among the containers, the germination per cent was more in the seeds stored in super bags followed by poly lined bags and gunny bags. Among the interactions the seeds stored in super bags recorded highest germination per cent (81%) at 14 months of storage whereas the seeds stored in gunny bag recorded minimum germination of 78 per cent at 14 months of storage (Table 1). 

Root Length (cm) 

 Among the period of storage the root length decreased from initial period of storage (18.2 cm) up to 14th  months of storage (11.5 cm). Among the containers, the seeds stored in super bags produced lengthy roots (16.0 cm) followed by poly lined bags and gunny bags. Among the interactions the highest root length (12.8 cm) was recorded when the seeds stored in super bags and lowest (10.5 cm) in gunny bags at 14th  months of storage (Table 2). 
Shoot Length (cm) 

 The shoot length was more (14.8 cm) at 4th month of storage and less (7.1 cm) at 14 months of storage among the period of storage. Among the containers, the seeds stored in super bags recorded maximum shoot length followed by poly lined bags and gunny bags. Among the interaction the highest shoot length (7.6 cm) was recorded when the seeds stored in super bags and lowest (6.8 cm) in gunny bags at 14th  months of storage (Table 2).
Total Seedling Length (cm) 

The total seedling length decreased from 26.2 cm at 2 months period of storage to 18.3 cm at 14 months of storage. Among the containers, the seeds stored in super bags recorded maximum length of seedlings when compared to seeds stored in poly lined bag and gunny bags. Among the interaction the seeds stored in gunny bag recorded lowest (17.3 cm) length of seedlings at 14th months of storage (Table 3).

Vigour index

  Among the period of storage the vigour index decreased from initial period of storage (2594) up to 14 months of storage (1661). Among the containers, the seeds stored in super bags produced more vigour index followed by poly lined bags and gunny bags. Among the interaction the seeds stored in gunny bags  recorded minimum (2309) vigour index at 14th  months of storage (Table 3).

The results of the second year experiment conducted during 2018-19 were as follows

Moisture content (%) 

  There was no significant difference in moisture content among the containers and period of storage and among their interaction (Table 4).

Germination (%)

The germination per cent decreased from initial period of storage (98%) up to 14 months of storage (78%). Among the containers, the germination per cent was more in the seeds stored in super bags followed by poly lined bags and gunny bags. Among the interaction the seeds stored in gunny bags(76%) and poly lined bag (79%) recorded below 80 per cent germination after 12th  months of storage (Table 4).

Root Length (cm) 

  Among the period of storage the root length decreased from initial period of storage (18.4cm) up to 14 months of storage (10.4 cm). Among the containers, the seeds stored in super bags produced lengthy roots followed by poly lined bags and gunny bags. Among the interaction the seeds stored in super bags recorded highest root length of 11.6 cm at 14th months of storage (Table 5).

Shoot Length (cm) 

   The shoot length decreased from 2 months after storage (11.3 cm) period up to 14th  months of storage (6.7 cm) among the period of storage. Among the containers, the seeds stored in super bags recorded maximum shoot length followed by poly lined bags and gunny bags. Among the interaction the seeds stored in super bags recorded highest length of shoots (7.3 cm) at 14th  months of storage (Table 5).

Total Seedling Length (cm) 

 The total seedling length decreased from initial period of storage (26.9cm) up to 14 months of storage (17.1 cm). Among the containers, the seeds stored in super bags recorded maximum length of seedlings when compared to seeds stored in poly lined bag and gunny bags. Among the interaction the seeds stored in gunny bag produced lowest ( 15.6 cm) length of seedling at 14th month of storage (Table 6). 

Vigour index 

Among the period of storage the vigour index decreased from initial period of storage (2632) up to 14th  months of storage (1344 ). Among the containers, the seeds stored in super bags produced more vigour index followed by poly lined bags and gunny bags. Among the interaction the seeds stored in gunny bags recorded minimum (1186) vigour index at 14th months of storage (Table 6)

III. Pooled data ( 2 years) 

The data on moisture content, germination per cent, root and shoot length, total seedling length and vigour index of the two years experiments were pooled, analysed and furnished as below.  

Germination (%)

The germination per cent decreased from initial period of storage (99%) up to 14th  months of storage (79%). Among the containers, the germination per cent was more in the seeds stored in super bags followed by poly lined bags and gunny bags. Among the interaction the seeds stored in gunny bags (77 %) recorded below 80 per cent germination after 12th  months of storage (Fig 1)

Total Seedling Length (cm)

 The total seedling length decreased from 2 months of storage period (30.1 cm) up to 14th  months of storage (17.7 cm). Among the containers, the seeds stored in super bags recorded maximum length of seedlings when compared to seeds stored in poly lined bag and gunny bags. Among the interaction the seeds stored in gunny bags recorded lowest (16.5 cm) length of seedlings at 14th  month of storage  (Fig 2).
Vigour index 

  Among the period of storage the vigour index decreased from 2633 from the initial month of storage to 1411 at 14th  month of storage. Among the containers, the seeds stored in super bags produced more vigour index followed by poly lined bags and gunny bags. Among the interaction the seeds stored in gunny bags recorded minimum (1271) vigour index at 14th  month of storage (Fig 3).

CONCLUSION       

The variety TKM 13 recorded 99 per cent germination initially then it was gradually reduced to 83 per cent at 12 months of storage then it was reduced to 79 per cent at 14 months of storage. Among the containers super bags maintained higher germination per cent followed by poly lined bag and gunny bag. Among the interaction, the seeds stored in gunny bags (77%) recorded below 80 per cent germination when stored in gunny bag at 14th month of storage.
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Table 1. Effect containers and period of storage on  moisture content (%) and           

               germination (%)  in TKM13 paddy seeds
	Details
	Moisture content (%)
	Germination (%)

	
	C1
	C2
	C3
	M
	C1
	C2
	C3
	M

	Initial
	11.3
	11.3
	11.3
	11.3
	99
	99
	99
	99

	2 MAS
	11.4
	11.3
	11.3
	11.3
	97
	98
	99
	98

	4 MAS
	11.4
	11.3
	11.3
	11.3
	98
	98
	99
	98

	6 MAS
	11.6
	11.3
	11.3
	11.4
	90
	92
	91
	91

	8 MAS
	11.8
	11.3
	11.2
	11.4
	88
	89
	90
	89

	10 MAS
	12.0
	11.5
	11.3
	11.6
	87
	88
	89
	88

	12 MAS
	12.0
	11.7
	11.5
	11.7
	82
	85
	86
	84

	14 MAS
	12.5
	11.9
	11.7
	12.0
	78
	80
	81
	80

	Mean
	11.8
	11.5
	11.3
	11.5
	90
	90
	92 =SUM(ABOVE) 
	91

	
	P
	C
	PC
	
	P
	C
	PC
	

	SEd
	0.53
	0.32
	0.62
	
	2.6
	2.5
	4.5
	

	CD(P=0.05)
	NS
	NS
	NS
	
	5.4
	5.6
	9.2
	

	M-Mean; MAS-Months after storage

	C-Container: C1-Gunny bag; C2-polylined bag; C3- Super bag


Table 3. Effect containers and period of storage in TKM13 paddy seeds on total seedling length(cm) and 
                 vigour index                                                 

	Details
	Total seedling length(cm)
	vigour index

	
	C1
	C2
	C3
	M
	C1
	C2
	C3
	M

	Initial
	26.2
	26.2
	26.2
	26.2
	2594
	2594
	2594
	2594

	2 MAS
	28.6
	31.1
	34.6
	31.4
	2774
	3048
	3425
	3082

	4 MAS
	31.0
	31.6
	32.3
	31.6
	3038
	3116
	3198
	3117

	6 MAS
	28.7
	29.2
	29.5
	29.1
	2583
	2686
	2773
	2648

	8 MAS
	25.8
	26.4
	27.2
	26.4
	2270
	2323
	2393
	2329

	10 MAS
	24.0
	24.6
	25.0
	24.5
	2102
	2165
	2210
	2159

	12 MAS
	21.5
	22.0
	23.1
	22.2
	1763
	1870
	1986
	1873

	14 MAS
	17.3
	18.3
	19.4
	18.3
	1349
	1464
	1571
	1661

	Mean
	25.4
	26.2
	27.2
	26.2
	2309
	2408
	2519
	2433

	
	P
	C
	PC
	
	P
	C
	PC
	

	SEd
	1.4
	1.2.
	2.6
	
	124
	156
	210
	

	CD(P=0.05)
	2.8
	2.5
	5.3
	
	253
	310
	421
	

	M-Mean; MAS-Months after storage 

	C-Container: C1-Gunny bag; C2-polylined bag; C3- Super bag


Table 4. Effect containers and period of storage in TKM13 paddy seeds on  Moisture Content(%) and 
               Germination (%)                                                 

	Details
	Moisture content (%)
	Germination (%)

	
	C1
	C2
	C3
	M
	C1
	C2
	C3
	M

	Initial
	11.5
	11.5
	11.5
	11.5
	98
	98
	98
	98

	2 MAS
	11.6
	11.5
	11.4
	11.5
	96
	97
	97
	96

	4 MAS
	11.6
	11.5
	11.4
	11.5
	95
	96
	96
	95

	6 MAS
	11.6
	11.4
	11.4
	11.4
	92
	94
	95
	94

	8 MAS
	11.7
	11.5
	11.4
	11.5
	87
	88
	90
	88

	10 MAS
	11.8
	11.6
	11.5
	11.6
	84
	86
	88
	86

	12 MAS
	12.0
	11.8
	11.6
	11.8
	80
	83
	84
	82

	14 MAS
	12.6
	12.0
	11.8
	12.1
	76
	79
	80
	78

	Mean
	11.8
	11.6
	11.5
	11.6
	89
	90
	91
	90

	
	P
	C
	PC
	
	P
	C
	PC
	

	SEd
	0.45
	0.36
	0.60
	
	2.8
	2.4
	4.0
	

	CD(P=0.05)
	NS
	NS
	NS
	
	5.8
	5.0
	8.2
	

	M-Mean; MAS-Months after storage 

	C-Container: C1-Gunny bag; C2-polylined bag; C3- Super bag


Table 5. Effect containers and period of storage on  root length (cm) and shoot length (cm) in TKM13 paddy

	Details
	Root length(cm)
	shoot length (cm)

	
	C1
	C2
	C3
	M
	C1
	C2
	C3
	M

	Initial
	18.4
	18.4
	18.4
	18.4
	8.5
	8.5
	8.5
	8.5

	2 MAS
	17.0
	17.5
	18.0
	17.5
	10.6
	11.4
	12.0
	11.3

	4 MAS
	15.4
	15.8
	16.2
	15.8
	12.2
	13.4
	14.1
	13.2

	6 MAS
	13.6
	14.8
	15.5
	14.6
	10.2
	11.7
	12.0
	11.3

	8 MAS
	12.4
	13.3
	14.0
	13.2
	9.8
	10.7
	11.6
	10.7

	10 MAS
	11.8
	12.5
	12.9
	12.4
	8.1
	8.7
	9.2
	8.6

	12 MAS
	10.2
	11.3
	11.6
	11.8
	7.5
	8.1
	8.6
	8.0

	14 MAS
	9.5
	10.2
	11.6
	10.4
	6.1
	6.7
	7.3
	6.7

	Mean
	13.5
	14.2
	14.8
	14.3
	9.1
	9.9
	10.4
	9.8

	
	P
	C
	PC
	
	P
	C
	PC
	

	SEd
	1.9
	1.6
	3.3
	
	2.0
	1.7
	3.0
	

	CD(P=0.05)
	2.1
	3.3
	6.6
	
	4.1
	3.5
	6.2
	

	M-Mean; MAS-Months after storage 

	C-Container: C1-Gunny bag; C2-polylined bag; C3- Super bag


Table 6. Effect containers and period of storage in TKM13 paddy seeds on  Total seedling length(cm) and 
               vigour index                                                 

	Details
	Total seedling length(cm)
	vigour index

	
	C1
	C2
	C3
	M
	C1
	C2
	C3
	M

	Initial
	26.9
	26.9
	26.9
	26.9
	2636
	2636
	2636
	2636

	2 MAS
	27.6
	28.9
	30.0
	28.8
	2650
	2803
	2910
	2788

	4 MAS
	27.6
	29.2
	30.3
	29.0
	2622
	2803
	2909
	2778

	6 MAS
	23.8
	26.5
	27.5
	25.9
	2190
	2491
	2613
	2431

	8 MAS
	22.2
	24.0
	25.6
	23.9
	1931
	2112
	2304
	2026

	10 MAS
	19.9
	21.2
	22.1
	21.0
	1672
	1823
	1945
	1813

	12 MAS
	17.7
	19.4
	20.2
	21.0
	1416
	1610
	1697
	1574

	14 MAS
	15.6
	16.9
	18.9
	17.1
	1186
	1335
	1512
	1344

	Mean
	22.7
	24.1
	25.2
	24.2
	2038
	2202
	2316
	2174

	
	P
	C
	PC
	
	P
	C
	PC
	

	SEd
	1.2
	1.0
	2.4
	
	132
	125
	263
	

	CD(P=0.05)
	2.4
	2.0
	4.8
	
	268
	254
	528
	

	M-Mean; MAS-Months after storage 

	C-Container: C1-Gunny bag; C2-polylined bag; C3- Super bag
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Fig 1. Effect containers and period of storagein
TKM13 paddy seeds on germination (%) (pooled
data)
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Fig 2. Effect containers and period of storage
in TKM13 paddy seeds on total seedling
length(cm) (pooled data)
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Fig 3. Effect containers and period of storagein
TKM13 paddy seeds on vigour index (pooled
data)
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�What kind of polylined bag?


�What is the difference between shoot length & root length and total seedling length?


�Not clearly written


�Give data for state or national level.


�Year of study?  2016 & 2017 or 2018 & 2019?


�Weather factors are not included and discussed. Since, Tirur is located in high humid area the possibility for elevation of moisture content is high. 


Pest incidence may also be recorded. 


�Poly lined……….bag?


�What is the necessity?


�May be given for the pooled data alone, in one or two paragraphs.


�Discussion part is totally missing. 


�Not enough, not discussed in the Discussion section. 
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