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Effect of Priming on Seed Viability and Vigour in Cashew
(Anacardium occidentale L.)
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ABSTRACT Study conducted at Cashew Research Station, Madakkathara under Kerala Agricultural
University, India during 2003 and 2004 to explore the possibility of extending the storage life of cashew seeds
by priming with various chemicals and growth regulators. It was found that priming of cashew seeds results
in extension of seed viability. Untreated seeds and seeds soaked in water for 12 hours were always inferior
and exhibited poor germination percentage and vigour index. Cashew seeds could be stored up to 13
months with more than 70 per cent germination and up to 17 months with 60 per cent germination by
priming after one month of storage with thio urea 5000 ppm for 24 hours at ambient temperature.
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Extended viability of cashew seeds even beyond
one year with the retention of the ability to produce
vigorous rootstocks is a prerequisite for commercial
production of cashew (Anacardium occidentale L.)
grafts. However viability of cashew seeds was
found to decrease progressively during storage and
most often the seeds of a particular year cannot be
used during the succeeding year. A study
conducted at Kottarakkara [1] in Kerala to
determine the period of viability of seed nut
revealed that there was progressive decrease in
percentage germination as the period of storage
increased and the germination was less than 50
per cent after 6" month even under metallic bin
storage. Another study [2] revealed that the
germination percentage was highest during the first
month after harvest and the viability was lost
completely only after 12 months of storage at room
temperature. A study was conducted in this context
at Cashew Research Station, Madakkathara under
Kerala Agricultural University, India during 2003
and 2004 to explore the possibility of extending
the storage life of cashew seeds by priming with
different chemicals and growth regulators.
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MATERIALS AND METHODS

Seed nuts of the popular early cashew variety of
Kerala, ‘Madakkathara-1, which is also a preferred
root stock variety, released from Kerala Agricultural
University were used for the study. The seeds were
collected during the harvesting season of January,
dried to 8 per cent moisture and stored in polythene
bags of 300-gauge thickness for one month. After
one month of storage the seeds were taken out and
soaked using various chemicals separately for 24
hours.

T, - GA; 200 ppm

T, - GA,; 400 ppm

T, - Thio urea 5000 ppm
T, - Thio urea 10000 ppm
T - KH,PO, 2500 ppm
T, - KH,PO, 5000 ppm
T, - Kinetin 20 ppm

Ty - Kinetin 40 ppm
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T, - Water soaking

Ty, = NaCl 10 per cent

T,, - NaH,PO, 500 ppm

Ty, - NaH,PO, 1000 ppm

T, - Water soaking for 12 hours
T,, - Control ( No treatment)

The primed seeds were dried back to original
weight and stored again in polythene bags at
ambient room temperature for 19 months along
with untreated seeds. The experimental area was
located between 10° 15" and 10° 35’ latitudes and
75° 15’ and 76° 25’ longitudes, at an altitude of
30m above mean sea level and comes under warm
humid tropical climate. The maximum and
minimum temperatures were 36.1 and 29:1°C,
respectively, with 68.59 per cent relative humidity
during the field study.

Sample seeds were drawn from the seed lot at
bi-monthly intervals and the data on germination
and seedling vigour were evaluated under ambient
conditions, starting from the first month of storage
up to two years. The experiment was laid out in
completely randomised design (CRD) with 14
freatments in two replications.

Seeds were sown in polythene bags filled with
mixture of soil : sand : FYM in 1:1:1 ratio.
Germination per cent was worked out [3] based on
normal seedlings at 28 days after sowing. At the
end of the germination test period, on the 28% day,
five normal seedlings were carefully uprooted at
random from the test sample, measured the root

and shoot length and the mean was computed.

The length between collar region and tip of the
root was measured as root length and the length
between collar region and tip of the leaf was
measured as shoot length and the mean value was
expressed in centimeter. Vigour index-I was
calculated as germination per cent x mean length
of root and shoot and expressed as whole number
[4]. Germination per cent values were transformed
to arc sine values and vigour index to square root
values for statistical security and monthly data on
seed quality parameters were analyzed by standard
MSTAT-C package in completely randomised
design [5] and the treatments were ranked
according to their mean performance.
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RESULTS AND DISCUSSION

Signiticant  differences were  observed for
germination percentage and vigour index of
seedlings indicating the important role of priming
for maintaining viability and vigour of cashew

seeds (Tables 1 & 2).

Germination

During one month after storage, seeds were primed
with GA; 200 ppm, 400 ppm and thiourea 500
ppm recorded the highest germination per cent
(99). But these treatments were on par with all
other treatments except KH,PO, 5000 ppm, kinetin
20 ppm and 12 hour water soaking. All the
treatments were on par at three months after
storage.

After five months of storage, seeds primed with
5000 ppm thiourea recorded the maximum (96.8)
germination percentage and seeds treated with
NaH,PO, 500 ppm, recorded the lowest (89.3).
After seven months of storage, all the treatments
were on par. From nine months of storage onwards,
seeds, primed with thiourea 5000 ppm always
recorded the highest germination showing a
gradual decrease from 91.3 per cent after nine
months to 26 per cent after 19 months. Seeds
soaked in water for 12 hours recorded the lowest
germination of 74.5 after 9 months of storage,
whereas the untreated seeds recorded the lowest
germination percentage from 10 to 19 months of
storage. Though seeds primed with GA, 400 ppm
and thiourea 10000 ppm were having high
germination percenta%e from 1% to 15™ month after
storage, but from 15™ month of storage onwards,
these seeds recorded poor germination percentage.
Seeds primed with GA; 200 ppm were superior till
13 months of storage only. Even after 17 months of
storage, seeds primed with 5000 ppm thiourea had
60 per cent germination, but these seeds had only
26 per cent germination after 19 months of storage.
Untreated seeds had 98.5 per cent germination at
one month, gradually reduced to 57.8 per cent by
11" month, less than 10 per cent from 15 month
and it showed only one per cent germination at 19
months after storage.

Vigour index
Seeds primed with 5000 ppm thiourea exhibited
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ple 1. Germination percentage as infl
T"/j__ B¢ uenced by various priming treatments under ambient conditions of storage
a Treatments — Months after storage
E 3 Gz U,
; B R e . SO B 9 1 13 15 17 19
| _200 Q9 Q9 T T e g o . —— e e s et
E N a4 qay Apcitilgsset TUOL 83 65.5 3 . s a8
i “ & : 3 12 119 @16 099 066 039 (015
| A m
P GA4NPF A (19;) 95.8 90.5 89 875 74.5 615 1.8 20
e B : (136)  (126) (1.23) (1.21) (1.04) 0.9) (059) (0.44)
R £
Thio Urea PP Atk (19484 96.8 92.8 91.3 89.8 81.3 74.5 60 26
sH : 44 (139 (131D (128) (125 (1.12)  (1.04) (088 (0.52)
Thie Urea 10000 ppm (?74.3) 953 928 913 888 86 70 54.5 21 9.3
] 136) (13 279 123 (119 (1.0) 0.84) (047) (031)
- 2
KH,PO, 2500ppm (‘ﬁg 97.3 93.8 88.5 87.3 79 47 35.5 223 9.3
46) (14D (132 (123 @(21)  @.11) 0.76)  (0.64) (048  (0.31)
KH,PO, 5000 ppm 95800088 5 En 885 863 82 61 34 163 105
(136) (132 (1300 (123 (12 (1.14) (0.9) (0.61) (041) (0.28)
Kinetin 20 ppm 96.3 95.8 9 90.3 86 80.5 57 33 15.5 3
139 (137 133 12 12 1.12) 0.86) (061 (034 (0.16)
Kinetin 40 ppm 97.8 95.8 93.8 89.8 883 86.5 45 24 135 2
(143) (137 @132 @125 (123 1.2) (074) (051 (037 (0.14)
Water 96.8 95.8 92.3 87.8 85 79 515 19 53 2
(14D (137 (129 (@122 (@118  (1.10) (0.80) (045 (022 (0.14)
10% Salt 97.8 95.5 94.3 93 875 82 53 20 11.0 23
(143) (137 (133 @131 @121 (114 (0.82)  (046) (0.33)  (0.14)
NaH,PO, 500 ppm 98.8 96.3 89.3 91 83 84 51.5 33 29.8 43
(146) (139 (124 (1270 (115  (1.16) (0.81)  (061) (057 (0.2
NaH,PO, 1000 ppm 97.5 96.0 94.3 93 85 78 45 145 9.8 48
(142) (137 (133) (@131 (118  (1.09) (073) (039 (032 (02
12 hr water soaking 9.8 94.8 90 90 745 66 19.8 8.0 5.0 1.0
(139) (1349 (126) (125 (1.05)  (0.87) (0.46)  (028) (02 (0.1)
Control (no treatment)  98.5 93 89.8 82 79.8 57.8 12.0 73 45 1.0
(145) (131D (125 (1149 (111D  (0.85) (035 (027 (019  (0.1)
CD 0.067 NS 0.074 NS 0.086 0.13 0.12 0.109 0.166  0.068

Values shown in parenthesis are arc sine transformed values
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maximum vigour throughout the period of study
and it was 1513 after one month of storage, which
was on par with seeds primed with GA; 200 ppm.
The untreated seeds had minimum vigour (840)
and they were on par with all primed seeds except
those treated with 10000 ppm thiourea. As against
the case of germination per cent, none of the seeds,
except those primed with 5000 ppm thiourea,
exhibited a continuous superior performance
through out the storage period. Seeds primed with
GA; 200 ppm produced seedlings with higher
vigour index after 1%, 5™, 9" and 11" months.
Though seeds primed with 10000 ppm thiourea
Were not superior during the initial seven months,

they produced seedlings of high vigour index from
9 to 17™ month of storage. The untreated seeds
and the seeds soaked in water for 12 hours were
always poor resulting in lowest vigour index.

Priming cashew seeds generally resulted in
extension of storage life. Considering the
germination of seeds and vigour index of seedlings,
primed seeds were always superior to untreated
seeds and seeds soaked in water for 12 hours.
5000 ppm thiourea can be recommended for
improving germination per cent of seeds and
vigour of seedlings. In one study [6], it was
observed that germination percentage of cashew
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Table 2. Vigour index as influenced by various priming treatments under ambient conditions of storage

Treatments

Monthe aftey «mage

B TRTSE LesTeY ReeeR a Y 5 v W
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B58) (Be G @®9 @2 @53 (118 (07 66 On
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(B19 (12 (09 @8 @3 @5 @I &1 (BH Gie
Thio Urea 5000 ppm 1513 1433 1248 1140 8% 756 602 496 32 1
(384) (374 ©51) (385 @97 @4 (@45 @ 77 (2%
ThioUrea 10000 ppm 1233 873 847 806 787 699 028 38 45 48
(346) (295 (29 (83 (28 (264 (@02 (1 (15 6D
KH_PO, 2500 ppm 951 883 794 779 740 689 364 3 263 @
(30.7) (296) (81 (27.8) @71 (262) (185 (186 (153) (6%
KH,PO, 5000 ppm 905 844 805 800 751 629 259 218 76 @
(30) (289 (283 (2820 (73) (49 (161 (147 @G G
Kinetin 20 ppm 998 942 880 840 652 531 482 213 100 21
(B1.1)  (304) (295 (289) (254) (23 @17 (144 @5 G5
Kinetin 40 ppm 984 83 812 760 743 619 350 175 81 13
GL) (291 (84 @75 (72 (248 (185 (129 (88 @9
Water 986 90 80 790 778 517 312 109 62 12
(31.3) (30.0) (29.2) (28) (27.8) (22.7) (17.5) (10.3) (7.6) (2.8)
10% NaCl 958 839 740 720 665 566 311 117 94 7
(08) (289) (2720 (267 (57 (38 (173 (105 96 G
NaH,PO, 500 ppm 891 854 757 749 734 612 204 192 155 34
298)  (9.1) @75 (73) @1 @47 19 138 (122 G2
NaH,PO, 1000 ppm 888 872 784 734 730 484 278 147 82 pe)
06 294 @79 69 @69 QLD (163 (119 60 @4
12 hr water soaking 865 745 691 659 544 406 18 68 16 0
4 @0 @63 @56 @D @D (1060 G2 @Y o7
Control (no treatment) 840 735 1 655 . end 237 78 54 14 0
(28.9) (27.3) (26.8) (25.5) (24.5) (14.3) 8.7) (7.1) 3.00 N
cD 55 28 217 . 301 266 Am 5.08 469 361 215

Values shown in parenthesis are square root transformed values

seeds was improved by KH,PO, 5000 ppm
treatment in darkness and storage at 10°C. In the
present study, KH,PO, 5000 ppm was not found
to be effective, as the treatment and storage
conditions were different.

When the selected treatments and untreated
seeds were compared (Figs. 1 & 2), it was noticed
tha_t Priming seeds with 5000 ppm thiourea
Mmaintains 60 per cent germination and vigour
index value of 326 after 17 months of storage and
the corresponding values were 26 and 186,
respectively after 19 months of storage. Though

the primed and untreated seeds exhibited almost
similar germination during the initial month of
storage, the untreated seeds showed only 12
per cent germination after 13 months of storage
(Fig. 1). Considering the vigour index, seeds primed
with 5000 ppm thiourea were always superior to
untreated seeds. Thiourea stimulates germination
via initial cellular expansion apart from its action
in breaking dormancy of seeds [7). The study
conclusively proved that storage life of cashew
seeds could be extended to six months by priming
the seeds after one month of storage with 5000
ppm thiourea for 24 hours at ambient temperature.
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Fig. 2. Vigour index I at different periods of storage
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