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ABSTRACT 

The presen t experi me nt wa s conduc ted a t R. H. R. S., Nav s ari (Gujara t) during 
20 10- 1 1. Tre atmen ts co mp rised three resting period s a nd [our pre-sowing treatmen ts 
with 12 tr ea tm ent co mbina tions . Fifteen days res t a fte r harvesting (R) wa s found bet ter 
with respect to ea rl in es s in germination with higher percentage of germi na tion a n d 
gr ow th with max imu m height of seed lin g a n d number of leav es . Wh erea s in per-sowing 
treatmen t, seed nut s oa ked in wa ter for 15 days with punching was s u per io r in early 
ge rmina tio n a nd growth of s ee d ling. 
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INTRODUCTION 

mus , ~~ _ 
t h -v, : , 

594- ~· : The cocon u t (Cocos nucifera L.) belongs 
men r _ :0 fam ily Area ceac / Palm a e under the cla ss 
'Brass . '. . Monocotyledons and is nati ve of Sou th East 
~ed lic ; Asi a . It is an important oils eed a s well as 
: u l t u r = pla n ta tion crop. In India , co conut is grown in 

189 5 .9 thou san d ha with an annual production 
ance : _ 

of 10840.0 thousand nuts with productivity of 
opus L 

5700 nuts /ha. Am ong th e m ajor cocon u t spaci:.: 
gro wing states, the production share of Kerala,, Punj c. ~ 

, Ind ia Tamilnadu a n d Karnataka is 38.25, 33 .77 and 
aepiqu , ' 11.09%, respectively. In Gujarat, area under 
-n cott o ­ coc o n u t is 16 ,400 ha w i t h an annual 
re s id u e: . produ ction of 138 .30 million nut s and 
I Ind ia-. productivity of 5433 nuts yha (Anonymous , 
J. aqric 2009) . 

Cocos is a m onot ypic ge n us and there
(200 6) 

are no wild farms a n d hen ce variability exi stsmd ro w 
only within local types of popu lation . Thep la n te c 

1) under qu al ity pl an ting m a terial determin e s the 
on. 5 1 : ultimate returns from the tree c ro ps like 

co conut , The s e e d l i n g vigour is highl y 
cor re la ted with a d u lt palm ch a racte rs s uch as 
early flowering, nut yield and co p ra production. 

Regarding collection of s eed nut, the 
se ason of seed nut co llec t ion may vary from 
region to region . Always it is better to collec t 
nuts that h ad undergone deve lopment during 
rainy sea son for s eed nut purpose. The seed 
nuts should be co llec te d from February-May 
with 11-12 months age, the s h a pe and size 
should be proper, any type of damage of the 

. 

pre-s owing treatm en ts, restin g per iod 

nut during h arvesting is to be a voided rather 
the nuts are to be low ered by ropes only to get 
an undamaged em b ry o, the presence of water 
is to bejudged by shaking the nuts and ge tti ng 
clear meta llic s ou n d on taping. 

Usually th e s eed nuts a re s to re d in 
open shade for a bou t a month till the husk 
becomes dry to faci litate speedy a n d maximum 
germination (Thampan, 1981) . Therefore , the 
present investigation was co n ducte d with a n 
objective to find out the proper rest p eriod and 
appropriate pre- s owing treatments in cocon ut 
cv. D x T with re spect to germination and 
growt h of cocon u t s eedling. 

MATERIALS AND METHODS 

Th e present in ve s t ig a ti on was 
con ducted a t R , H . R, S ., N. A. U ., Navsari 
(Gujarat) durin g 2010- I I , This experimen t was 
la id out in co m p le te randomized design with 
two factors a n d repe ated thr ice . The 
treatments com p rised three resting pe riods [R, 
: Fresh just after harvesting, R2 : 15 days rest 
and R3 : 30 days rest a ft er harvesting) a n d four 
pre-sow in g treatments (S t : Control , without 
any treatment, S2 : Water soaking for 15 days 
with ou t punching , S3 : Water soa k in g for 15 
days with punching and S4 : Soaking of seed 
nu t in 10000 ppm solution of thiourea for 24 h 
afte r punchin g on s eed nut) . Twelve treatment 
co m b in a tions were taken in the present study . 
Sample size was 25 nuts per treatment. The 
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observa tions on germ in a t ion a nd gr owt h o f 
se ed ling were recorded. 

RESULTS AND DISCUSSION 

Number of Days Taken for Germination and 
Germination Percentage 

The data presen ted in Table 1 in d icate 
that number of days ta ken to germ ination of 
cocon u t seed nut was s ignifica ntly a ffec te d by 
r esting pe riod . Earliness in germi n a t ion of seed 
nut wa s ob served with increasing res t in g 
period . Th irty day s resting pe riod was found 
better for ea rly germination of seed n ut followed 
by I S d a ys r e s tin g p er iod. Bo t h t h e s e 
treatments i. e . R

2 
a n d R3 were a t par. It was 

due to drying up of the hu s k which in crea ses 
th e rapid en t ry of water to fa cilitate early and 
h igh e r p ercen t a ge of germinatio n. Thes e 
resu lts a re in co n for m ity with those of Mandal 
(1998) in cocon u t. Delayed ge rm in a t ion wa s 
recorded in fresh seed nut sowing wh ich may 
not h ave t h e s tage of r ipeness. 

P r e -s owi n g t r e atm ent s ha d 2: 

s ign ifica n t effec t on day s to ge r mi nat io n it: 
coco n u t seed nut. The tre a tment of wate r 
soaking for 15 day s with punch ing (S3) wa s 
fou n d better for earl iness in ge rm ination . Th is 
t reatm en t was statis ti cally a t par w ith S: 
(Water soak ing for 15 days withou t punching! 
a n d S4 (Soaking of seed nu t in 10 00 0 ppn: 
solution of t hi ourea for 2 4 11 a fte r punchin g or: 
seed nut) . Delayed germ in a tio n was observed 
in co n t r o l t r e atm ent . O h le r (1 9 8 4 ) alsc 
reco mmende d soaking of the n u ts in wa te r for 
a p eriod of about two we ek s t o i m p r ov e 
sprouting or ger m inati ng of the n u t s . Sim ilar 
tren d was pervious ly seen by Th omas (1974). 

Regard ing interaction effect be tw een 
resting p eriod a n d p re- s oa kin g treatmen ts . 
treatm ent com bination of R

2 
S

3 
(I S d ay s re s : 

and soaking for I S days with punching) was 
found better for early germination of see d n u t 
(Ta ble 2). Delaying in ge r mination of seed nu t 
wa s no ted in fre s h seed n u t a nd wit hou t anv 
t reatment (R1S 1) . 

The data pertaining to ge rm inatior. 

Table 1. Effect of res tin g per iod a n d p re-sowin g treatments on germin ation of cocon u t s eed n ut cv. D x T 

Table 2 . I 

Trea tm e n t 

52 
53 
3.1 
S. Em ± 
.::. D . (P =O 

~ . Em± 
: . D . (P=O 

:Jer c e n t 
nfluericeTr eatment No. of d ays Ge r m ination 

tak en to percen ta ge at .rea tm en 
germin ation 90 DAS . :1 Table 

R
Resting Period (R)
 

j
: Fr es h (ju s t a fte r harvesting}
 

R2 : I S days r est 

1~ 3 : 30 days r es t 

S. Em ± 
C . D . (P~0 . 05)
 

Pre -sowing treatment (S)
 
3, : Co ntrol (witho u t any tr eatm ent)
 

32 : Wate r soak in g for 15 days withou t punching 

SJ : Water s oa k ing [o r 15 d ays with Hu nch ing 

S 1 : So ak in g of seed n u t in 10000 ppm so lution of th iou re a for 
24 h after punching on se e d n n t 

S . Em± 
C. D . (P=0 .05 ) 
Interaction of R x S 
S . f~rn± 

C. D . (p~ 0 . 05 ) 

C .V. (%) 

7 5 .9 I 

71. 00 

68.9 1 

1.8 6 
5 .43 

78 .11 

72 .44 

68 .00 

6 9 .2 2 

2 . 15 
6. 27 

3 .72 
10 .8 7 

8 .9 7 

6 0.33 
(66 . 10) 
6 7 .0 0 

(70 .0 1) 
6 1.00 

(6 6.35 ) 
2.00 
NS 

56 .00 
(63 .3 0) 
6 2 .2 2 

(66 .84 ) 
66 .22 

(69 .75 ) 
6 6 .66 

{70 .08} 
2 .3 1 
NS 

4 .0 1 
12. 00 
11.72 

~ !1d p r e -: 
-ff ect on 

7able 3. E 

. rea tm en 

::', es tln g J 
.,. : Fres l 
; . 15 d. 
: _ : 30 d: 

~ Ern± 
: D. (P= 
':: e-s owi l 
.: . Cont 

. : Wa te 
, . Wate 
- . . Soa k 

[or ~ 

: Lmi 
_ D. (P= 

'.:: t erac t t 
:':m± 

_ D. (P= 
" ('Yo)Data in parentheses indic ate arc s in transformed val nes . 

N3 : Not S ign ifican t. 
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~ i ble 2. Int e r a ction effec t o f I~ x S on germ ina tio n 
an d per cent of ge r mination at 90 DAS on 
s eed n u t cv. D x T 

No. of day s taken to germination 
. of seed nut 

Em± 
. D. (P=O.0 5) 

r~l R2 

86 .6 6 8 0 .66 
78 .60 68 .33 
76 .66 6 0 .33 
62 .33 7 4 .66 

3 .72 
10 .87 
Germination	 (%) 

HI R, 
57 .33 50. 67 

R3 

67.00 
71 .00 
67 .00 
7 0. 00 

at 90 DAS 
R, 

60 .0 0 
(6 4 .38) (5 9 .0 3 ) (66.4 8) 
6 2 .67 76 .0 0 48.0 0 

(68 .0 4 ) (7 6.41) (5 6 .0 7) 
52 .00 8 9 .33 5 7 .3 3 

(60 .25) (84. 53) (6 4.4 5) 
6 9 .3 3} 5 2. 0 0 78 .67 
(71.74) (60.08) (7 8.42) 

' . Em! 4 .0 1 
_ D. (P=0 .05) 12 .00 

) 3ta in parentheses indicate arc s in transformed values. 

.Je r c e n t a g e at 9 0 day s after sowing as 

.nflu en ce d by resting p eriod and pre-sowing 
.rea tme n t of coconut see d nut a re p r esen te d 
:;1 Table 1. Individual factor i. e. resting period 
and pre-soaking treatments had no significant 

ii: effect on germination of seed nut at 90 DAS. 

How ever , hi gher value o f germin ation 
percenta ge was observed with 15 days rest (R2l 
and water soaking for 15 days with punching 
(SJ An interaction between resting p eriod a n d 
pre-soaking treatment was found si gnificant 
a t 9 0 DAS with respect to germin ati on 
percentage (Table 2) . The maximum per ce n t 
of germination (84.5 3%) was o b s e r ve d in 
t r eatment c o m b in a tio n of R

2 
S 3 (15 d ays 

rest+water soaking for 15 days with punching), 
which was at par with R3S ~ a n d TheR2S2 . 

superiority of this treatment with r espect of 
minimum days required for ger m in a t io n and 
increase in ger m ination p erce n tage might b e 
due to cause for softening of husk and lea ched 
o u t ger m in a t ion inhibitors present in hard 
seed coa t or might be due to softening of seed 
coa t a nd making it permeable to water. Sufeliffe 
(1981) observed that s oa king of seed nut in 
water a fter h arvesting or s torage wo u ld b r ing 
the matric po te n tia l to zero , Water could then 
migrate into the nut primarily through the soft 
ey e in the proximity o f th e e m b ry o . 
Germin ati.on process mi ght be triggered 
imm ediately or when the negative osmotic 
potential of the nut water is raised to ze r o . 
Frernond a n d Brinin (1966) n oted that removal 
of slice of the husk from the upper part of the 
nut a t the distal e n d a b ove the ge r m in a t in g 
eye has the a d va n tage of fa cilitating of water 
a n d ear ly emergence of sprout . These findings 
were supported by Hadas a n d Russor (1974), 

.,' Table 3. Effect of r es tin g p eriod and pre-sowing treatment s on growth of coconu t seed nu t cv. D x T at 2 7 0 DAS 

. reatrnent Height of No. of Gir th a t 
seed li n g leaves / seed li n g co llar r e gion 

(em ) (ern) 

Restfng period (R) 
2 , : Fresh j u s t a fter h arvestin g 
::\ : 15 d ay s rest 
? , : 30 days r es t 
3. Ern ! 
: . D. (p~0 .0 5)
 

?re-sowing treatment (S)
 
3, : Control (without any tre atment)
 
31 : Water soaking for 15 d ay s without punching 
3, : Water soakin g for 15 days with pun ching 
3, : Soaking of seed nut in 10000 p pm solution of thiourea 

for 2 4 h a fte r punching on s eed nut 
S. Em! 
: . D . (P=0 .05) 
in te r a c tio n of R >< S 
S. Ern! 
2 . D . (P=0 .05) 

C. V. (%) 

10 2 .07 
121. 94 
100.21 

3 .2 7 
9 .5 5 

4 .0 3 
4 .87 
4 .18 
0.06 
0. 18 

8 .6 9 
10 .2 5 

9 . 19 
0 .18 
0 .53 

96 . 16 
104.84 
111.43 
11 9.8 6 

4.06 
4 .20 
4.27 
4 .9 1 

8 .8 0 
9 .4 8 
9 .0 8 

10.14 

3 .7 7 

11.03 

0 .0 7 
0 .21 

0 .21 
0 .6 2 

6 .54 
19 .10 
10.49 

0.1 2 
0. 36 
4 .9 6 

0 .3 6 
1.07 
6 .80 
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Ya kli ch and Orzolak (1977), Harrie s (1981), so ak ed for 24 h in 10000 ppm th iou rea af:::' 
Arvindakshan et al. (19 88) a n d MandaI (199 1) punching (S4)' Sec ond best trea tm ent v: ;... 
in coco n ut , and Shukla et al , (2008) in water soaking for 15 d a ys with pu n chin ; 

srr­
gerr 
Tern 
Ben! 

Terminal ia arjuna. These results are in a greement with t:-.: " ngh , S , Si 
findings of Hore and Sen (1994) in bel' , Cetin ... .:.;; E rfe( 

Growth Parameters and Koyuncu (2006) in ch erry and Pa tel er c.. gro l; 
root(1996) in Khirnee with th io u re a t rea tm ent 
nul' :The data on growth parame t ers a s	 An interaction between R x S w ~ 
Har i 

in fl u e n c e d by va r io u s tre atm ent s a re	 sign ificant w i t h r espe ct to all gro w" 
: l feli[fe , H 

presented in Table 3 . All growth parameters	 parameters (Table 4). Higher va lu e of gro \l. · : coco 
were sign ifica n tly affected by individual factor attribu tes was no ted in R

2S2 
(15 days rest 2,:- ; . , ' :.ampan , P. 

a n d interaction. Regarding rest period , resting water soaking for 15 days without punchin ; Ox fo 
of 15 days a fter ha rvest (R

2
) wa s found better and it remained at par wi th R

2S3 
a nd R2S J . 

for providing maximum h eight of s eed lin g , From the above di s cussion , it cou ld " 
number of lea ves /seedling and g i r t h of co n clu de d that 15 days re s t a ft er harves t:- , 
seedling a t 270 DAS. Lower va lues of growth an d seed nut so aked in water for 15 days v.~ ·.~ 

parameters were ob served in R
1 
and R

3 
and both punching was found b etter for germination e.--; 

were a t par. These r esults are also in growth of cocon u t s eed nut cv . D xT. 
confirmity with those of Thomas (1974) and 
Thomas et al. (2008) in co conut and Singh et REFERENCES 
al . (200 1) in b el' . 

Pre-sowing trea tments of seed nut had An onymou s (200 9). Directorate of Horticul ture 

si gnifi cant effect on growth attributes of Guj arat s ta te . 
Arv indakshan, M., Nair, R. a nd Wh id, P. A. (l 9 ~. ­cocon u t seed nut (Table 3) . Seedling growth 

Six de cades of cocon u t research . Ke :a.. was sign ificantly improved in all treatments 
Agric. Univ .,Trichur. pp. 12- 2 1. a s compared to control. Tallest se edling with 

Cetinbas, M. and Koyu ncu , F . (2006) . Irnprovm 
maximum number of le a ves a n d girth of ge rmination of Pru l1US auium. L. se ed s _.
 
seedling were obtained when seed nut was
 gibberellic acid , pota ssium nitrate .; ' • 

thiourea. Hort. Sci. (Prague) 33 : 119, _ ~T a b le 4. In te rac tion e ffe c t R x S on seedli n g h eight, 
number of lea ves and gir th a t collar r eg ion Fremorid, V. a n d Br in in , C . H . (1966) . Prod u c t 
at 27 0 DAS d e fe u illie s e t pr ec ocite ch e d le j e-- -. 

coco tier. Oleaqi neux 24 : 21 3 - 16 . 
Treatment Height of s eedling (em) H ad as, A. a nd Russor , D . (1974} . Water u ptake . 

s eeds a Ifec ted by water stres s, capi' ., ­
R, conductivity a nd seed soil water con u c 

I!. Ann . Expe. Data . Agor. J. 66 : 64,, : . 
S, 8 7 .5 94 .06 10 6 .9 3 Harries , H. C . (19 8 1). Germin ation a n d taxor.oc 
S2 of the coc onut. Ann. Bo t. 48 : 873- 83. 100 .06 14 0. 6 6 7 3 .8 0 

114.00 13 3. 8 3 86.46S3 He re, J . K. and Sen, S. K. (1994) . Role of pre-so" 
S., 10 6 .7 3 11 9.2 13 3 .66 seed treatment on germination, see': ' ". 
S. Em± 6. 5 4 g row t h a nd lon gev i ty of bel' (Zi z y" '~ 
C. D . (P=0 .0 5 ) 19 . 10 mauriiiana Lam .) Indian J. aq ric. Res . :I 

No. of leaves per s e e dlin g 
285-89 .

S,	 3 .7 3 4 .66 3. 8 0 
Manda I, R. C . (1991). Cocon ut Prod u ction ~-~ 

S~	 3 .8 0 5 .00 3 .80 
Pro tection Tec hnolog y. Agro . Bot. ?':. : 

S ,	 3 .9 3 4 .83 4 .0 6 
Bikaner. pp. 15- 54 . S,	 4.66 5 .0 0 5 .06 

Manda I, R . C . (1998) . Coc on ut Prod uc tion ;' ....S .	 Em± 0 .12 
Protectio n Te chnology. Agro . Bot. ?' : ~C.	 D . (P=0 .05) 0 .3 6 
Bikan er . pp . 15 -54.Girth at collar region (em) 

S , 8 .06 8 .8 3 9 .50 Ohler, J. G. (1984) . Cocon u t tree of life . Pla ru irs: 

S2 8 .2 0 11 .80 8.46 and Prot. Paper. 5 7. F . A. 0 ., Rome. p p. ',_ ­

So 8 .3 6 9 .90 9 .00 39. 
S, 10 .1 3 10. 5 0 9 .8 0 Patel, B . N., Pa te l, C. B. and Patel, A. N. (l ~ '; " 

S . Em± 0 .3 6	 n ote on seed ge rm ination technic v e 
C .	 D. (P=0 .0 51 1.07 khirnee . J . Appl. Hort. 2 : 149-50. 

S hu k la , G ., Malla, S . a n d Chakravarty , S. (': ':'L-. 
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