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Abstract

The elfcct of growih regulators on seed gérminis’ 4 and seedling growih of Pinus ke and Schiog

khasiang was swudicd. The growth regulators, viz, [AA (25 mg/l), GA (150200 mg 1) FAP (1 mg'1) and

AA (25-50 mg/1) enhanced the seed germination and speeded the rate in P, kesiya.
as well as percentage of germination at 25 mg/1 and 100 mg/1, respectively.

24D inereased e rae
In S, khasiana, the soaking of

seeds in TAA (10 mg/l), 2,4-D 25 mgll), GA (25 mg/l), FAP (0.1 mg/1) and AA 0 g/l enhaneed seed
genmination. 2, -0 produced abnormal scedlings in both the species,  Comparative study of ditlerent growi
regulators on sced germination and subsequent seedling growth revealed that GA und FA P were highly effecrive

in P, kesiya and 8, Ahasiana, respectively.

latroduction

Crowth regulators have been implicated to
promote seed germination and growth perfor-
mance in a number ol species (Khan 1977;
Thomas 1981; Mchanna el al,, l‘JHﬂ), Dul‘ihg
the storage of seeds, the reduction in quantity
of hormones and vitamins or accumulation of
inhibitory  substances  have  been
reported. The application of growth stimu-‘
latory substances antagonize the cffeer ol
growili inhibitory substances and also intensify
the metabolism during germination (Ovcharov
1969; Khaun 1977). Iu commercial crop

growth

predduction, where high yichls and unifum
prmhfcc are two main considerations, slow and
variuble seedlings can Le g wajur problem
(Dunlap and Barnet 1982). Rapid, uniform
and complete germination ae pPresrequisites
for achieving goad pling populitions liom (e
seeds,  Henee, the present study wis ieitiated
to understand the belavionr of growtl
tors on  sced

regulin.
germination amd subisequent
seedling growth of one-year-stored seeds of
Pinus kesiya Royle ex Cord, and Sihima
khasiana Dyer-two economically miportant tree
species of high altitude of Norh-East India,

Abbreviations  Indole-3-ucetic acid (1AA), 2, 4-Dichlorophenoxy-acctic acid (2, A4-D), Gibberellic acid (GA),
6-Furlurylaiminopurine (FAP), Ascorbic acid (AN),
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Material and Methods

Sceds of Pinus kesiya Royle ex Gord. and
Schima khasiana Dyer were collected from
University Campus, Shillong and  Upper
Shillong, India (Lat. 23°35’ N Long. 91°50' E,
Alt  1500-1800 m) 1espectively, during Feb-
ruary-March, 1983, and stored for approxi-
mately one year under laboratory conditions
(15%22°C). P, kesipa seeds were soaked in
JAA (1-100 mg/l), 2, 4-D (10-200 mg/1),
CA (10-250 mg/1), FAP (0.3-10 mg/l) and
AA (1-100 mg/1) solutions.  §. khasia.a sceds
were soaked in IAA (1-100 mg/!), 2, 4-D (10-
100 mg/1), GA (1-100 mg/1), FAP (0.05-1.0
mg/l) and AA (1-50 mg/1). After soaking, the
seeds were thoroughly washed 4-5 times with
sterilized distilied water, Twenty seeds were
placed equidistant in cach covered petri di lies
(9 cm diam.) containing sterilized moist iilter
paper. Lach concentration consisted of four
replicates and experimients were  performed
twice Germination was carried at 2542°C
ur:der 3 lux light for 16 hr in P, kesiya while
in§ khasiana at 204-1°C under 25 lux light
for 8 hr day length,

Germination was recorded from Gth-20th
day at 2-day interval, The percentage germi-
nation (based on viable seeds) afier angular
transformation, rate of germination (% seed
day-1) and days to peuk value were calculated
as mentioned earlier (Verma and Tandon,
1964). Comparative growth as influenced by
growth regulator treatments were also calcula-

ted on 2(0th day. Statistical analysis were
petformed wherever necessary  (Snedecor
1961).
Results

All the concentration of growth regulators
wed, promoted germination of P, kesiya and
S. khasigna seeds, Sceds treated with TAA
(25 mg/1), GA (150-200 mg/1), FAP (1 mg/1)
and AA (25.50 mg/l) showed Dbetter germi-
nation percentage, rate and also lower days to

peak value in P, kesiya as compared to control
(Table-1). On the other hand, better germi-
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nation percentage and rate resulted in 2, 4D
treatment at 100 mg/l and 25 mg/l concen-

trations,

respectively,

Treatment

of &

khastana seeds with YAA (10 mg/l1), 2,4-D

Table-1, Effect of IAA, 2,4-D, GA, FAP and
AA on sced germination in  Pinus

kesiya,
Treatment Germination  Germination rate Davs to
(concentra- % 9% sced day™1) Peuk
t; ng/l) y value
Coi. rol 75.00 +4.80 21,3042.00 435
IAA
1 75C0+460 30 8041 60 4.10
10 75004-6.70 32 104 1.60 380
25 £8.50--5 20* 33 90 +4 20* 3.75
50 86 2546.00 27 10+1.80 5.50
100 80.254520 26 604-0.50 5.80
2,4.MD
10 - 75004-5.00 28 30£650 . s 40
25 75004225 432048 30¢ 3.20
50 83,50+-325 37 703,50 3.90
100 92504340 33504320 460
200 838.804590 35. 1041.50 5.00
GaA
10 81.504:-500 35, 104-1.59 4.00
25 81.504+4.20 35 30-1-4.60 2,50
50 81 50 +4.20 40.004-5.60* 225
100 82 5048 75* 44 5042 50% 2.20
150 95.2544-2.70* 54.504-2,50* 1.80
200 97 504-2.50* 53.504-3.20+ 1.80
250 94.004:5.50* 48,504-5.00 2,20
FaP
 Jge 87.504-275 34 504125 4.00
17 93504275% 439044900 1.0
5.0 73 504-6.50 43.90 45,20 2,00
100 71.0042.25 37.10+4.25 2.50
AA '
1 75.00+3.40 34.50 + 1.50 4.00
10 8! 501400 4 804275+ 3.00
25 95.00--4.30* 48,00 49 ou* 2.00
50 80.004-3.00* 47 904-6 00 225
100 81.504-5.00 35.804-1.40 3.80
+ SE e

* Significant at p< 0.05 level,
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(25 mg/1), GA (25 mg/1), FAP (0.1 ng/1) and
AA (10 mg/1) resulted in higher germination
percentage, rate and lower days to peak value
as compared to control (Table-2), There was
a decrease in germination with _rowth regu.
lator treat:nents beyond the aforesaid concen-
trations. Maximum germination percentage,

rate and least days to peak value were

Table-2, Effect of TAA, 2,4-D, GA, FAP and
AA on seed germination in Sihima

khasiana,

Treatment  Germinaton  Germination rate  Days to

(concenira- (%) (45 seed duy™") Peuk
tion aug/l) o 254 v;d’ucﬁ__
Coantrol 25.004-4.70 16804210 3.85
IAA
1 25.004440 16804225 5.30
10 36 2042 00* 18 90 4 2 25°* 4 00
25 29 1043.25 1530-+185 590
50 25.00-4:3.25 13.0043.25 7.70
100 25004380 130043925 7.70
2,4D
10 25,0043 90 18,2044 GO 4.00
25 30 004-5.40% 21 60+ 3 90+ 3.95
50 24,504 520 14364325 530
100 22.00:520 13504100 710
GA
1 25.00-1:3.25 19604225 4.55
10 25004325 232043 10* 380
23 34.1043.00* 26.2042.95¢ 3 G0
5 24 50-+3.£0 19604210 4.70
160 24.50-£3.60 16.704-1.50 5 G5
FAP
0.05 365042 20*% 30.604300¢* 315
0.10 450042407 37 G0 44.10* 2.45
0.50 38.0043.25* 29,50+ 3.10* 30
1.00 36,50k 1.50® 22,004 200 425
AA .
| 30 004 3.80* 20 704-2 20 445
10 33 504£5,00* 292043 10 1 b
25 25004325 21 604340 3.95
50 2500 +2.00 18304170 510
+ SL.

¢ Signilicance at p< 0.05 level,
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recorded using CA and FAD in p, kesiya and
§ khasiana, respectively,

Comparative study of various growih
regulators on  seedling growth in P. kesiya
revealed that GA and AA treatment resulted
in  ligher radicle and shoot elongations
whereas higher cotyledon growth was noted
in FAP and AA treatments. In S Lhasiana,
FAP and AA treatments resulted in maximum
cotyledon expansion and radicle elongation,
respectively, However, higher shoot elonga-
tion was observed in GA and PAP treatments
(Fie '), A reducrion in the growth of scedling
wa  ound in 2, 4-D treated seeds of Loty the

- 50 wies exhibiting the abnormal appearance,

The dry weight of seedlings was maximum in
GCA and FAP treated seeds of p. kesiya and
3. Ahasiana respectively,

Discussion ;

In general, storage of seeds results in partial
loss of viability due to disturbances in meta-
bolism and deficiencies of certain chemicals
(Ovcharoy 1969; ““han 1977). CA, kinetius,
ABA, auxins, ethylene, vitamins and other
rcg‘n!;xwry substance are vitally important
and their application to seeds intensily the
metabolism and improve germination and
plant  productivity (Bonner 1976; Mahanna
et al., 1985; Sinph 19¢5), During e present
study, one yearstored sceds of P, kesiya and
S, khasiapa showed DLetter permination  when
treated with various prowih regulutors, viz,,
IAA, 2,4.D, GA, TAP, and AA, ' The
stimulation of seed germination by pgrowth
regulators has Leen reported in a number of
woody plants (Shibakusa 1980; Tinus 1982;
Mehanna et al, 1985; Singl 1945), It is noted
that germination response of seeds growth
regulators is highly variuble which generally
depends upon both the externa) and internal
factors, The growth regulutors may easily
penetrate the seeds at their optimum concene
tration and also be available at the site of
action (Bonner 1976; Tinus 1962), The

e
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Fig. 1. Fflect of seed treatment with growth regu-
lators on seedling growth of Pinus- kesiya and
Schima khasiana. y
C= conirol, (1) IAA, (2) 2, 4-D, (3) GA,
(4) FAP and (5) AA.

higher germination in P kesiya and S, Lhasiana
were obtained with GA (150 and 20) mg/1)
and FAP (0,1 mg/1) treatments, respectively.
The sceds of both species may lack these
concentrations  during  the  beginning of
germination in one-year-stored seeds, It is
reported that GA (250-1,000 mg/1) application
to under developed embryos of sub-tropical
specics  stimulate  the  seed - germination
(Grushvitskii and Limar 1963). The increase
in cytokinin content of seeds at the beginning
of germination has been reported in many
cases (Khan 1977), Mchanna ef al. (1985)
reported the enhancement of germination of

<L

Nemguard peach seeds by Lenzylaminopurine,
The soaling of tung sceds in solutions of
auxins and AA have been reported to improve
the seed germination and seedling growth
(Chatterjee 1960). The high level of AA
content and its utilization in embryonic axes
during seed germination was observed (Chincy
el al,, 1973),

Plant growth and development are greatly
influenced by phytohormones, During the
study on scedling growth, GA, FAP and AA
were found highly efective in increasing the
growth of seedling parts in P, kesiya and S,
khasta 2, 4-D treatment resulted in abnor-
mal sr -dlings in both the species which could
be Jue to its phytotoxic effects on seedling
development  (Wu efal, 1971),  Simakin
(1966) mentioned that radicle of apple sceds
first reacted to IAA, other embryonic parts
2, 4-D and perisperm responded to succinic
acid, During the present investigation in P
kesiva, "GA and AA trextments resulted

in

- maximum radicle and shoot elongations while

cotyledon growth was higher in FAP and AA
treated seeds. In S, khasiana sceds, radicle
length and cotyledon expausion were higher
in AA and TFAP treatments, respectively,
Shoot elongation was higher in GA and FAP
trecatments. A dillerential response of various
seedling parts to dif™ =nt prowth regulatory
was observed in both P, kesiya and §, khasiana,
It may Le concluded that both seed germi-
nation and seedling growth of Pp, kesiya and
S khasiana could be promoted by GA and FAP
Lreatments, respectively,
Acknewlecgements

Financial assistance from Indjan National
Siience Academy and Council of Scientific
and Industrial Research, New Delhi

is grate.
fully acknowledged,

References

Bonner, I.T, (1976). Lifccts of gibberellin on germi-
nation or forest trees with shallow dormancy,
Proc. Second Int. Symp. Physiol, Seed Germ,



36

IUFRO Working party 52.01.06. “Sced Pro-
blems', Govt, For. Exp. Stn., Tokyo, Japan
Pi. 21-32.

Chalterjee, S.K. (1960). Effect of presowing treat-
ments of wung (Aleurites fordil Hemse), Sel
and Culture, 29: 130-131,

Chinoy, J.J., Ghesanl; P.X. and Suxena, O.P. rw‘rz.:
Role of peroxidase mediated free rad-icui- of
ascorbic acid in growth dJduring germination,
Acta Bor. Indica, 1: 11-18.

Danlap, J.R. and Baruett, L.P. (1942). Germination
characteristics of southern pine as influenced by
temperatures. ln: Gen, Tech. Rep. S0-37,
eds. R.W. Guldin and J.P. Barnett pp, 33-3,;
Proe. Svieh. Cont. For. Tree Seedling Conf,
Savannah, GA 1981,

Grushvitskii, LV, and Limar, R S, (1965). Ell\.:c!s of
gibberellic acid on ripening and maturation of
sceds with  under developed embryos. Bor,
Zhurn., 50; 215-217,

Khan, A.A. (1977). The physiology and bioci:cmfa{ry
of seed dornwancy and germination. Elsevier
Scicntific Publications Co., Amsterdym.

Mchanna, H.T., Martin, G.C. and Nishijima, C.
(1985). Effect of temperature. chemical treat-
ments and endogenous hormone content on
peach seed germination and subsequent ».ed-
ling growth, Scieatia Hort,, 27: 6373,

Ovycharoy, K.E. (1969). Effect of chemical subs-
tances on growth and seed germinadion, In:

AN VERMA P TANDON

Physiological Busis of Seed Germination, Nauka
Publisher, Moscow. pp, 142-204,

Shibukusa, R. (1980), Lffect of GA,, TAA, ethrel
and BA on sced germination of Picea glehnii
Masters. J. Jup. For. Soe., 62: 440-443,

Simukin, KK, (1966), Presowing seed treatment as
a method for increasing the Quulity and produc-
tivn of standard apple seedlings, Avioreleray
Kand. Diss,

Singh, C. (1985). Fffect of some growth regulators
on the seed germination of Cussia occidentaliy
Linn, J. Indiun Bot. Soe., 64: (Suppl) 95,

Snedecor, G.W. (1961),  Sraristical Methods, Allied
Pacific Pvt, Lid., Bombay pp, 36-290,

Tinus, RV, ('982) Eilects of dewinging, stragifica-
tion, und growth regulutors on germination
of green ush  seed. Cun. J. For, Res,
12; 931-935,

Thomas, TH. (1981). Seced treatments and techani-
ques (o improve germination, Scientific Hort |
32: 47-59,

Verma, AN, and Tanden, P, (1984). Seed germina-
tion and seedling growth in Pinus kesiva Royle
ex Gord. I Influence of imbition substrate pH

and  moisture level, Proe. Mndin natn, Sci,
Acad., B50: 326-331.

Wu, C.C, Kozowski, T.T., Evert, R.F, and Sasald, S.
(1971). Effeets of dircet contuct of Pinius
resinosa seeds and young seedlings with 2, 4.D
or picloram on secdling development. Cun, J,
Bor.. 49: 1737-1741,



