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CONTROL OF SEED DETERIORATION IN COTTON GENOTYPES- HOW?
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The fuzzy seeds of cotton genotypes 70 E, Bikaneri Narma, AC.738, PIL.43, PIL.8, T.7 and M.12
stored under laboratory conditions for one, two, three and four years were dry dressed with a mixture
of calcium oxychloride and calcium carbonate (3:1) @ 5 g kg’ and iodine vapours impregnated in
the calcium carbonate @) 3g kg and kept in airtight container under ambient condition for seven

- days had shown that halogenation increased the seed vigour and viability, trrespectlve of age of

seeds and reduced the pathogenicity of stored seeds.
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Introduction

Cotton is the chief of fibre crops grown in India on
commercial scale, as this is the prime source of raw
material to the Indian textile industry. Cotton sustains
huge employment in the rural and urban sectors, plays a
key role in the economic and trade activities within the
country. Seeds formed the basic and vital input for cotton
cultivation; hence, necessary care is required to look for
better seeds with high planting value. While in storage
cotton seeds tend to loose their viability due to its oil
containing nature and easy absorption of atmospheric
moisture when stored at high RH levels. Therefore, prevent
the loss of seed viability and deterioraition of other qualities
especially during long-term storage . The establishment
of a stand of vigourously growing seedlings is one of the
important pre-requisites for cotton production. In spite
of high initial seed vigour and viability, deterioration is
fast due to lack of conducive storage environment. To avert
such situation, an inexpensive, simple and practicable
technology to prolong the shelf life of cotton seeds through
storage is immensely needed. Based on these backdrops,
the experiment was formulated with halogens as seed
treatment to control the physiological deterioration in
seven cotton genotypes.

Materials and Methods

The fuzzy cotton seeds belonging to seven genotypes viz.,
70 E, Bikaneri Narma, AC.738, PIL.43, PIL.8, T.7 and
M. 12 were stored under laboratory conditions with no seed
treatments for one, two, three and four years. These seeds
were dry dressed with a mixture of calcium oxychloride
and calcium carbonate (3:1) @ 5 g kg and iodine vapours
impregnated in the calcium carbonate @ 3 g kg to serve
as a source of chlorine and iodine, respectively. The

along with untreated control seeds. After seven days, the
seeds were evaluated for viability by placmg four
replications of 100 seeds each in sand medium |, The
normal seedlings were counted after a germination’ perlod
of 12 days and expressed in percentage. The seedling
vigour index was calculated by multiplying germination
percentage, and seedling Iength as per Abdul-Baki and
Anderson’. Apart from physiological quality, the
biochemical components such as electrical conductivity
of seed leachate , reducing sugar5 and dehydrogenase

: ; . ., 6 .
enzyme activity were estimated. The presence of storage

halogenated seeds of each genotype were packed in airtight

containers and kept for seven days under ambient condition
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fungi, were tested using blotter method prescribed by
ISTA". The data recorded were analyzed statistica}lly for
significance as described by Gomez and Gomez . The
data expressed in percentages were transformed into
corresponding arcsine values before analysis, wherever
necessary.

Results and Discussion

The investigation on seeds of seven cotton genotypes
which were given dry dressing of chlorine and iodine based
halogen formulations brought out that the over all
maximum germination of 80% was registered in one year
stored seeds and as low as 16% in four year stored seeds.
Across the period of storage and seed treatments, the
genotype M. 12 registered the highest germination of 64%
followed by AC.738 (57%) and it was lowest in T.7 (45%).
Seeds treated with either chlorine or iodine expressed a
positive significant difference of 9% and 8%, respectively
on germination improvement over untreated seeds.
However, the effect of chlorine and iodine were found to
be similar. Between chlorine and iodine treatments, the
genotypes PIL.43, PIL.8, M.12 and T.7 are found highly
responsive to iodine treatment. lrrespective of age of seed,
the difference in improvement of germination between
chlorine and iodine treatment were found to be 2% to 3%
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Table 1. Effect of halogen treatments on viability (%) of cotton seeds stored under ambient condition.
Genotypes/ Four year aged Three year aged Two year aged | One year aged Grand
Treatment To T1 Mean| To | T | T2 Mean| To Tl T [ Mean| To | Tl T2 |Mean|Mean
ME 12 20 { 30 21 31 38 | 38 36 65 n 74 70 62 7 761 12| 50
202) | (26.5) (33.2)| (26.7) (33.8)] (38.0) (38.0)| (36.6) (531 | (88.1) (59.3) | (57.0) (51.9)| (62.1) (60.8) {(58.3) 44.7)
Bikaneri Narma| 12 38 | 21 24 34 39 | 35 36 61 67 75 \ 68 75 88 | 821 52
(202) | (389) (27.0)| (284) (354){ (38.6) (363) | (36.6) (514) | (54.9) (60.0)| (55.4) (60.0)| (69.8) (65.7){(65.2) (46.4)
ACT38 33 W% | 3| 9| b 2 | 42 68 76 | 69 il B 80| 8 | 9|
. (349) | (35.6) (36.9)| (35.8) (38.6)| (42.1) (40.4) | (404) (55.6) | (61.0) (56.2) | (57.6) (58.7)| (63.5) (65.9){(62.7) (49.1)
PIL 43 516 FT’ 59| 8 L4
: 8.y | (129) (14.0){ (1L.7) (36.2)] (39.3) 39| (399 (53.) | (56.2) (60.0) | (56.4) (60.0)| (63.2) (64.9){(62.7) (42.7)
§ 0 0 [ 3 65 5 | 16 7130 | 88 | 8 | B | 2
(0.0) | 09 93| G2 (34.2)| 9. (58.2)| ¢47.2) (53.7) | (60.0) (60.8) | (582) (63.7)] (70.0) (67.3) |(67.0) (43.9)
T7 0 9 28 12 19 21 | 24 21 62 72 66 67 73 83 83 | 80 | 45
©9) | (172)]319)] (64| 258) @) @3] @15)| 619 | (8.1 (543)| (548)| (587 (65.7)| (651 (63.4)| (40.5)
M12 ] nl7 o1 6| B|7| 7L 76 81 80 r79 s | 9% | 1 | 86| 64
(164)| @03)|(150)| @39)| (543) 587|614 | (582)] (60D | (642) ©35)| (628)] (€66)| (76.0)| (629) (68.5)](533)
Mean 10 21 19 16 37 5 18 43 66 74 14 m 75 84 82 | 80 [ 53
143)| 44| e0)| 209)] (369)) (19 @9)| @09)| (43| (589)](592) 75)| (599)] (672)] (647 |G40|(45H)
Grand mean To | TI T2, | |
7| 56 | 55
(414)|(48.1)] (480 T0-Control, T1- Chlorine, T2-lodine
Al G T | AxG| OxI | AxT G-Genotypes; A- Age of the seeds; T- Treatments
SEd T17 | 154 | 1011 3.08 267 {202
CD(P=0.05) 232 | 3071 201 613 ] 531 | NS

(Figures in parentheses indicate

arc sine transformed vaiues)

Table 2. Effect of halogen treatments on vigour index of cotton see

dlings (seeds stored under ambient condition).

Génotypes/ Four year aged Three year aged Tw_o_y_eggged One year aged Grand
Treatments To | T1 | 12 | Mean| To TI | T2 ME T1 | 12 | Mean| To | TI T2_| Mean|Mean
TE 199 | 365 504 | 356 | 585 | 707 737 | 676 | 1129 | 1291 1710 | 1376 | 1168 1534 | 1527 | 1409 | 954
Bikaneri Narma| 141 475 | 307 | 307 536 650 _—57T 588 | 1332 | 1477 | 1622 1477 | 1871 | 1931 | 1878 1893 | 1066]
ACT3S 39 | 502 | 666 | 512 | 600 | 7I8 To99 | o7 | 10 | 1564 | 1729 | 1584 | 1688 1940 | 2026 | 1871] 1160
PIL 43 19 581 M1 49 | 461 808 | 998 755 | 1269 | 1412 | 1393 1358 | 1598 | 1953 | 1681 17441 977
PIL 8 0 0 42 14 | 575 ) 1410 | 968 o34 | 1426 | 1765 | 1627 1606 | 1620 | 1977 | 1871 18231 1107
T7 0 194 | 273 | 155 | 315 304 | 451 | 386 | 1423 i754 | 1662 | 1613 | 1683 2110 | 2233 | 2009 | 1041
M12 121 616 | 307 | 348 1608 | 1766 _1_5_2& 1652 1349 | 1544 _133_5__ 1509 | 1931 2111 | 2062 2035 | 1386
Mean 121 315 | 309 | 249 __6_6§_ __92_2__ 859 | 816 | 1341 | 1544 1625 | 1503 | 1645 1937 | 1897 | 1826 1099
Grand Mean To | T | T2 |

g | un| | L T0-Control, T1- Chlorine, T2-lodine

A G T | AxG| GxT | AxT G-Genotypes; A- Age of the seeds; T- Treatments
SEd o aa | 27| W8] 14| 553
CD(P=0.05) 6371843 | 5521 168.6] NS NS




Table 3. Effect of halogen treatments on electrical conductivity of see
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d leachate (dSm™) (seeds stored under ambient

condition). ‘
Genotypes/ Four year aged Three year aged Two year aged One year aged Grand
Treatments To T1 | T2 | Mean| To T1 | T2 | Mean| To T1 T2 | Mean| To | Tl T2 |Mean|Mean
ME ‘ 0474 | 044810401 0441} 0439 0438 10352 | 0410 0408 | 0314 | 0295 0339 | 0294 | 0.283 | 0.276 | 0.284 0.36
Bikaneri Narmal 0453 | 0.408 | 0.348 0400 0.459| 0443 10.320 | 0407 0362 0407 | 0358 | 0375 0376 0.344 03270349} 0383
ACTI8 0516 | 047910454 ] 0483] 0.505 0.463 10.436 | 0.468] 0470 | 0451 | 0409 0443 | 0436 0315] 0.398 |0.383] 0444
PIL 43 0461 | 0455]0472] 0.463| 0474 0.429 0434 | 0445| 0451 | 0439 | 0467 0.452 0432 | 0423 | 0383 [0.413| 0443
PIL 8 0482 | 0474 {0481{ 0479] 0481 0476|0475 | 0477] 0414 | 0417 0347 | 0392 0324 0366 | 0.343 |0.344 0.423
17 0759 | 0.70910.686 | 0.718] 0.861 0765 10.781| 0.802| 0.605 | 0.734 | 0.624 0.654 | 0621 0.591 ] 0.543|0.585| 0.690
Mi2 0.540 | 0.540]0.501] 0.527{ 0.420 0.445 10410 | 0425 0413 | 0388 | 0351 0384 | 0363 ] 0376 | 0.343|0.360} 042
Mean 0525 | 0.502{0477] 0.501] 0.520 0.494 10458 | 0.491| 0446 | 0450 } 0407 0434 | 0407/ 0.385] 0.373 {0388 0454
Grand Mean To | TI T2

0.475{0.458| 0429 T0-Control, T1- Chlorine, T2-lodine

A G T | AxG| GxT | AxT G-Genotypes; A- Age of the seeds; T- Treatments
SEd 0011 10.015] 0.009{ 0.029 0.026 0.019 :
CD(P=0.05) 0.022] 0.020.019 0.059 NS | NS

Table 4. Effect of halogen treatments on redu

ambient condition).

cing sugar content of seed leachate (mg seed”

1) (cotton seeds stored under

Genotypes/ Four year aged Three year aged Two year aged One year aged Grand
Treatments To Tt | T2 [Mean| To | T T2 | Mean| To T1 T2 | Mean| To | T1 T2 |Mean{Mean
ME 0.112 | 0.009]0.010} 0.010{ 0.006 0.004 10.004 | 0.004] 0.003 | 0.002 | 0.002 0.002 | 0.004| 0.001 | 0.002 |0.002} 0.005
Bikaneri Narma] 0.008 | 0.004 | 0.004 0.005| 0.009| 0.004 {0.005 | 0.006{ 0.011 0.005 | 0.004 [ 0.006 | 0.003} 0.002 0.003 {0.002 0.005
ACT38 0.010 | 0.008 {0004 | 0.007] 0.025 0.008 {0.009 | 0.014| 0.006 | 0.004 0.004 | 0.004 | 0.004 | 0.005 | 0.002 0.003] 0.007
PIL 43 0014 | 0010}0.010] 0.011} 0.008 0.006 10.008 | 0.007| 0.006 | 0.005 | 0.003 0.004 | 0.004| 0.003 | 0.002 | 0.003 0.006}
PIL8 0:020 | 0.019{0.009{ 0.016{ 0.004 0.004 10.004 | 0.004| 0.005 | 0.003 } 0.002 0.003 | 0.006 | 0.004 | 0.005 | 0.004 0.007
T7 0.008 | 0.006 | 0.004 | 0.006| 0.017 0.004 10.004 | 0.008| 0.009 | 0.007 | 0.004 0.006 | 0.007| 0.005 | 0.003 ) 0.005 0.006
M12 0.006 | 0.0070.005 | 0.006{ 0.002 0.002 10.002 | 0.002| 0.003 | 0.003 | 0.002 0.003 | 0.004] 0.003 | 0.002 | 0.003 0.003
Mean .0.011 | 0.009{0.006 | 0.009] 0.010 0.004 10,005 | 0.006| 0.006 | 0.004 0.003 | 0.004 | 0.004 | 0.003 | 0.002 0.003| 0.006}
Grand Mean To | Tt T2

0.008 | 0.005 | 0.004 T0-Controt, T1- Chlorine, T2-lodine

A G T | AxG| GxT | AxT G-Genotypes; A- Age of the seeds; T- Treatments
SEd 0.0002]0.0003| 0.0002| 0.0006 0.000510.0004
CD (P=0.05) 0.000410.0006| 0.0004} 0.0013| 0.0011 0.0008




132 Rathinavel et al.’
Table 5. Effect of halogen treatments on dehydrogenase activity in cotton seeds stored under ambient condition.
Genotypes/ Four year aged Three year aged Two year aged One year aged Grand
Treatments To Ti | T2 | Mean| To Tt | T2 [ Mean| To Ti T2 | Mean{ To Tl T2 |{Mean|Mean
10E o8t | 09108 | 085 096 100|107 10t | 160 | 178 | 1.81 | 173 | 181 C1.80 | 321|227 146
BikaneriNarmal 128 | 151 | 252 | 177 141] 179 {254 | 191 | 149 | 175 | 262 | 195 | 232 | 292 247 | 2.57| 2.05
ACT738 153 | 190 | 191 ] 1.78] 186 | 1.8 [223 | 197 | 157 | 165 | 164 | 162 | 162 | 185 | 188 1.78 | 179
PIL 43 085 | 150|148 130 156 | 259 | 255 | 223 | 216 | 268 | 272 | 249 | 3.06 | 327 | 376 336 | 235
PIL 8 15 | 122145 ] 127] 215 233 {199 | 206 | 191 | 232 [ 215 | 213 | 235 | 226 | 2.68 2431 2.00
17. 122 | 150 ] 148 | 140 156 | 158|232 | 181 169 | 192 | 223 | 195 | 240 | 248 | 269 251 192
Mi12 168 | 1651239] 190] 176 ] 175 {232 | 194 | 171 | 177 [ 245 | 198 | 222 | 269 | 218 236 | 2.05
Mean 122 | 147|172 | 147] 161 ] 184|215 | 186 | 173 | 197 | 223 | 198 | 225 | 247 | 269 247 194
Grand Mean To | T1 | T2
170 | 1.94 | 220 T0-Control, T1- Chlorine, T2-Iodine
A G T | AxG| GxT | AxT G-Genotypes; A- Age of the seeds; T- Treatments

SEd 009 | 0.11 | 007] 023 020015

CD(P=0.05) | 0.7 | 023 0.15| 045| NS | NS

Table 6. Effect of halogen treatments on pathogen infection (%) of cotton seeds stored under ambient condition.
Genotypes/ Four year aged Three year aged Two year aged One year aged Grand
Treatments To TI | T2 [Mean| To | TI [ T2 | Mean| To Tl T2 | Mean| To | TI T2 |Mean|Mean
TE 525 | 425|400 | 450 325) 250 | 275 | 283 | 250 | 225 | 200 | 225 | 150 | 125 | 150 1421 275
Bikancri Narmal 400 | 175 | 250 | 27.5| 300 | 225 {300 | 275} 325 | 220 | 200 242 | 200 175 | 50 | 142 233
ACT738 275 | 2001260 | 245| 225] 150 [ 175 | 183 ] 250 | 150 | 175 | 192 | 150 | 50 | 75 92 | 178
PIL 43 500 | 3250300/ 375) 275| 250 {175 233 | 275 | 100 | 175 | 183 | 225 100 | 25 117 2.7
PILS - 05 | 525|625/ 692 325| 150 {200 | 225| 200 | 25 | 100 | 108 | 125 ] 25 50 | 67| 273
7 550 |.5251 5251 5331 200 175|225 | 200 | 175 s | o2s 9.2 75 1 25 | 25 | 42|27
MI2 200 | 200|200 333] 375] 350 | 200 | 308 | 250 | 200 | 175 | 208 | 75 | 50 | 50 581 227
Mean S11 | 368 | 366 | 415 289 220 [ 220 | 244 | 246 | 139|150 | 179 | 43| 79 | 61 94 | 239
Grand Mean To | T1 | T2

2971202 | 20.0 T0-Control, T1- Chlorine, T2-lodine
A G T | AxG| GxT [ AxT G-Genotypes; A- Age of the seeds; T- Treatments
SEd 141 | 187 1221 374 | 324 | 245
CD (P=0.05) 281 | 372 | 244 744 644 | NS
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(Table 1). The gesults are in conformity with the findings
of Zhang et al. in soybeagn. Similar observa}(l;ons were
reported by Chandramohan and EL-Zayat et al. ~ in cotton
seeds. In two year old seed lot, the overall germination
increased due to chlorine and iodine by 8%. Similarly in
one year old seed lot, a significant increase of 9% and 7%
germination due to chlorine and iodine treatments,
respectively than control was recorded. It is interesting to
note that the halogenation treatment controlled the
deterioration very significantly, irrespective of the
genotypes. The rate of deterioration is maximum in
untreated seeds especially with genotypes having poor
storage potential.

In line with germination, the maximum vigour
index value was registered in one year aged seeds (1826),
which is significantly superior to the values of rest of the
age groups. As the age of seed lot increases, the values of
vigour index decreased and it was significantly lowest in
four year aged seed lot. Among the seed treatments,
chlorine and iodine registered the vigour index at par with
each other, but significantly higher than the control (Table
2). It is interesting to note that within a short period of
seven days the vapour form of halogens improved the
germination and vigour of seed lots. This might be due to
counter action of free radical formation and lipid
peroxidation reaction along with increased membrane
stability. On the other hand, the halogen vapour (both
chlorine and iodine) reduced the physiological
deterioration by stabilizing the unsaturated fatty acid
components of lipoprotein moiety of cellular membranes
and possibly reduced lipid per oxidation and free radical
reactions. Basu and Rudrapal'’ have suggested that halogen
might react with carbon — carbon double bonds of
unsaturated fatty acids, making them less susceptible to
further oxidation. These gndings are in agreement with
the earlier study in cotton .

The electrical conductivity, reducing sugars and
seed health test on pathogen infection have negative
association with seed quality. Among the age group of
seeds, four year old seeds registered the highest value of
electrical conductivity (0.501dSm™) and reducing sugars
(0.009) and lowest value by one year old seeds (0.388dSm™
and 0.003dSm', respectively). The increased electrical
conductivity of seed leachates of aged seeds may be due
to degradation and weakening of cell membrane, which
might the cause for leaching of metabolites and electrolytes
through the semi-permeable membranes into the imbibing
medium during the storage period. A progressive increase
in the leaching of electrolytes was observed with increase
of age lot. Weakened cell membrane allows the
electrolytes to leach at a rapid rate as witnessed in case of
four year aged seed lots. This is in consonance with the

study of Jayashreen_ in cotton. Among the treatments,

significantly less electrical conductivity was recorded in

iodinated seeds (0.429dSm™') compared to chlorinated seeds

(0.458dSm™') (Table 3). The low electrical conductivity

values registered for halogenated seeds reflect upon its

action at the molecular level to preserve the integrity of
the cellular components and cell membrane.

Estimation of sugar content from seed leachate
has also showed the similar result as that of electrical
conductivity. The sugar content of seed leachate is reduced
to 0.004 mg seed™' and 0.005 mg seed™' due to iodine and
chlorine treatments, respectively than the control (0.008
mg seed') (Table 4). Similar result was reported crop
seeds and indicated that high soluble sugar in leachates is
associated with low germination and vigour.

The dehydrogenase enzyme activity is a good
and stable metabolic marker to understand the degree of
vigour per se in seeds and has positive correlation with
seed quality, which differs significantly among the
genotypes, and it is the highest in PIL.43 (2.35 OD) and
one year old seeds (2.47 OD). Among the treatments
iodinated seeds recorded higher value (2.20 OD) over
chlorinated and untreated seeds (Table 5). In aged seeds
the loss of energy production during germination might
be the reason for reduced dehydrogenase activity as
reported by Abdul-Baki and Anderson’. This biochemical
result corroborated very well with the physiological
manifestations of the seed.

The result of the seed infection revealed that
wider variations is noticed among the genotypes and it
ranges from 17.8% (AC.738) to 27.5% (70E) and also
expressed the linear increase in seed infection with increase
in age of seeds. The percentage infection was reduced to
20 % and 20.2 % due to iodine and chlorine treatments
from 29.7% (control) (Table 6). Similar effect was
observed by Christensen', which was due to low microbial
activity and iodinated seeds under low humidity (30% RH
and 45°C). Since the halogen formulation has multibenifits
it would be a boon to seed producers as well as farmers to
store their valuable seeds. In conclusion it may be
recommended that halogenation of cotton seeds using the
vapour form of chlorine and iodine followed by packing
in moisture vapour proof containers would retain the
viability and vigour for several months especially seeds
that are indented for long term storage with reasonable
protection against storage pests.
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