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PHYSIOLOGICAL EEECTS OF SEED TREATMENTS WITH GA ON
SEEDING GROWTH UNDER LABORATORY AND FIELD CONDITIONS

IN RED GRAM
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ABSTRACT

mmersion of seeds in

solutions containing PGRs

has been suggested by
various workers to enhance
seed germination and emer-
gence potential, under adverse
growing or environmental
conditions, or alternatively
under satisfactory conditions
using seeds of impaired

cereals.
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germinating quality.

GA are used to increase alpha
amylase activity in germinating
Barley seeds , which is used for
malt production in beer
Industry. This hormone also
stimulates hydrolysis and
transport of stored food
material from endosperm and
cotyledons to the growing
Root-Shoot axis specially in the

Interest in the use of growth regulators in crop production arises from the beliefs of plant
physiologists that maximum levels of plant productivity GA promote seed germination .GA has several

form .GA 10-1, GA 10-2, GA 10-3....soon .

All the Gibberellins are able to promote either stem

elongation or cell division although their relative effectiveness may be different.
Studied for determining effect of different concentration of GA in Red gram on percentage
germination and seedling growth interms of shoot and root lengths and dry weight distribution.Under

Laboratory and Field conditions.

KEYWORDS :seed germination,seedling growth,,GA, Red gram.

INTRODUCTION

PGRs (GA3) have been found quite effective when incorporated in partially aged seeds of
soybean, with mustard and black gram and green gram (Saxena 1989). Lint index, seed index, ginning
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%, boll numbers and weight of seed cotton per boll, PGR were increased in treated seeds. Pod numbers,
pod weight per plant, yield of branches were higherin pretreated seeds of mustard.The number of pods
per plant and 100 seed weight were higher in black gram and green gram. The cumulative effects of
these treatments in increasing productivity of these crops were quite significant under field conditions
(Saxena, 1989).

From the -foregoing review the impacts of seed pretreatments with GA. in improving yieldsin a
variety of plants is apparent. PGRs are beneficial in increasing vegetative and reproductive growth
under field conditions. Hence, it was thought worthwhile to investigate the effects of seed
pretreatments with PGRs like GA, on the Red gram crops recommended for intensive cultivation. The
results obtained are discussed below.

MATERIALS AND METHODS

The seeds of red gram (local) were studied for their physiological performance under the effect
of 10-4 to 10- 7 M concentration of gibberellicacid (GA) .

The seeds were soaked in different concentrations ofPGRs for the optimum periods were 4
hrsfor red gram.Two sets of experiments were laid : (1) laboratory studies and(ll) field studies.
Theresults reported in Tables are means of at leastthreereplications and were analyzed statistically.

1) Laboratory studies

In all these studies, uniformly selected seeds weregerminated in sterilized petridishes lined
with filter paperand treated with 8 ml DW. The seeds were also treated withmercuric chloride to avoid
fungal contamination as described in Chapter Il. The percent germination, lengths of shoot androot
were measured after 5 days. The petridisheswere kept at 28°C+20C and under normal light condition.
Fresh and dry weight (mgm per organ) was recorded after drying the samplesin an oven at 80°C.

(I1) Field studies

Seeds of four seeds were pre-soaked for their optimumdrying period.They were then air dried
to bring to theirinitial weight. The pre-soaked and dried seeds were grown inrows made in field plots
(30 m?) for 30, 60 and 90 days. Thefollowing data were collected on the plants so cultivated (1) height,
(2) leaf length, (3) leaf width, (4) leaf area,(5) leaf number, (6) tiller numbers, (7) stem dry weight,
(8)root dry weight, (9) total plant weight.
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OBSERVATION & OBSERVATION TABLE

Table 1.Effect of presoaking red gram for 4 hours in different concentration of
GA on % germination and seedling growth.

Plant %
Growth | - i ROOT SHOOT LEAF
Regulators .
(HFS) nation
LN FW | DW LN FW | DW | FW | DW
GA 0 86 930 |113 |13 6.80 111 |13 108 |12
GA 10* 100 1077 |115 |15 7.60 117 |18 110 |16
GA 10° 90 853 |111 |12 6.33 116 | 14 104 |13
GA 10° 66 763 |109 |10 |560 112 |12 102 |11
GA 107 50 633 |108 |10 |520 110 |10 101 |10
S.E. 3.13 003 |043 |035 |005 061 |029 |109 029
C.D. 6.97 006 |095 |077 |0.11 135 |064 |242 064
(P=0.05)

Table 2. Effect of presoaking of red gram for 4 hours in different concentration of GA after air

drying on % germination and seedling growth.

srowtn | %
Germi- ROOT SHOOT LEAF
Regulators .
(Hrs) nation
LN FW | DW LN FW | DW FW DW

GA O 63 6.37 109 12 10.40 113 12 111 11
GA 10* 96 7.60 113 |16 15.53 119 |16 115 15
GA 10° 83 7.17 113 14 11.53 117 13 112 11
GA 10° 63 7.17 111 |13 10.57 114 |12 110 11
GA 10~ 43 6.43 110 12 10.17 111 11 108 10
S.E. 291 0.05 0.77 |0.27 |0.03 0.45 |0.40 (0.33 |0.46
C.D. 6.48 0.11 1.71 |0.60 |0.06 1.00 |0.89 |0.73 1.02
(P=0.05)
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Table 3. Physiological performance of seedlings from presoaked (air dried) seeds
of Red gram in GA(10" to 10”)under field condition at 30, 60, 90 days

Trealment Plant Leaf Leaf Leaf Leaf Tiller Stem Root ;—(Ijr?'lc
Height | Length | Width Area No. No. Dry wt. | Dry wt. wt
30 days

Control 28.70 0.43 0.30 0.08 0.00 0.00 38.00 39.67 334

10" 30.30 0.57 0.50 0.08 0.00 0.00 47.67 | 59.00 413
10° 29.73 0.43 0.37 0.06 0.00 0.00 44,00 | 56.00 338
10° 28.17 0.27 0.27 0.06 0.00 0.00 40.33 53.00 330
10”7 26.33 0.20 0.20 0.05 0.00 0.00 38.00 | 51.67 327
S.E. 0.01 0.01 0.02 0.03 - 0.36 4.59 0.38
C.D. 0.22 0.02 0.04 0.04 - 0.80 0.22 0.84
60 days
Control 30.57 0.40 0.30 0.07 0.00 0.00 40.33 81.00 332
10" 43.03 0.53 0.57 0.08 0.00 0.00 49.67 | 86.00 416
10° 41.90 0.30 0.43 0.08 0.00 0.00 46.00 | 72.67 332
10° 38.97 0.23 0.23 0.08 0.00 0.00 41.00 | 63.33 326
10”7 36.53 0.20 0.20 0.08 0.00 0.00 37.00 | 61.67 325
S.E. 1.39 0.10 0.22 0.02 |- - 0.03 0.02 0.64
C.D. 3.09 0.22 0.04 0.04 |- - 0.06 0.03 1.42
90 days
Control 37.80 0.63 0.33 0.08 0.00 0.00 42.00 | 47.00 387
10" 58.00 0.83 0.53 0.08 0.00 0.00 58.00 | 67.33 598
10° 51.73 0.63 0.43 0.07 0.00 0.00 54.33 63.00 487
10° 42.17 0.47 0.27 0.06 0.00 0.00 44,33 62.67 436
10”7 40.37 0.33 0.27 0.06 0.00 0.00 47.33 61.67 387
S.E. 1.07 0.63 0.25 0.01 i - 0.001 0.02 0.04
C.D. 2.38 1.40 0.55 0.02 - 0.002 0.06 0.06

RESULT AND DISCUSSION
Laboratory studies onred gram
The results on red gram seeds pre-soaked (Lot A) andair-dried (Lot B) are given in Tables 3.The
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percent germinationin both these lots ranged from43to 100 andthe best results were recorded as 10
“PGR concentration. The root length was maximum with KIN, whereasfor shoot length the best result
for pre-soaked seeds was obtained with airdried seeds with GA. On anaverage, the root length in both
the lots ranged from 4.6 to11.3 cms and shoot length 5.1 to 15.5 cms with maximumlengths at 10°°
concentrations.

The root length and shoot length were maximum with GA respectively in air dried seeds. As far
as leaf dry weight was concerned the bestresult was obtained for both pre-soaked and air dried with
GA. Thedry weight accumulationin 5 daysin leaf wasfrom 10to 23 mgm in both lots.

Field studieson Red gram:

Red gram gave poorest response.Whatever little response was true, it was maximum when
seedswere treated with 10-4 PGR concentration. The plant heightranged from (in cms) 25.9 to 32.7 at
30 days, 30.0 and 48.1at 60 days and 36.5 to 58.0 at 90 days with the three PGRs.The leaf length, leaf
width and leaf area fluctuated within narrow limit (Tables 3). No tillering of the crop wasnoticed even
after 90 days. There was hardly any differencebetween PGRs so far as dry matter accumulation stem
and rootwas concerned. The dry weight of root was significantlyhigher than that of stemat 30 and
60 days. However thedifference in stem and root dry weight at 90 days was verysmall with different
concentration of GA(Table 3).

Thus it can be seen that the best response to PGRs was shown by red gram. It appears thatlevel
of auxin increases by exogenous application of GA3 and thus poor root formation is noticed. Different
behaviour ofGA3 and KIN is also reported by various workers (Carr, 1970;Laloraya, 1970;Philips, 1973;
and Krishnamoorthy, 1975) that gibberellins are largely responsible for cell elongationwhile kinetin is
mainly responsible for cell division. GAandKIN effects are better pronounced on the shootelongation.
Laloraya (1970) has shown that application of GA results in longitudinal growth which is comparable
with the dark growth while KIN effects are pronounced onthe lateral growth. Similar results are also
seen in present studies .GA was largely responsible for elongation of shoot. It is the critical
balancebetween exogenous and endogenous GA3 levels whichwill decide growth in one particular
direction.

CONCLUSION
GA was largely responsible for elongation of shoot.GA stimulate extensive growth in intact
plants. They enhance elongation of intact stems much more than that of excised stem segments

REFERENCES

1)Carr, D.V.J.B.1970.InD.J. Carr (ed.) Plant Growth Substances, Springer-Verleg, Berlin, pp. 336.
2)Chinoy, J.J., Abraham, P.G.,Pandya, R.B., Saxena, O.P. and Dave, |.C. 1970. Indian J. Plant Physiol., 13:
40.

3)Chinoy, J.J. and Saxena, O.P. 1978. Botanical Progress,1: 6.

4)Choe,H.T.1972. Hort. Sci., 7: 476.

5)Gosai, G.N. 1930. M.Phil.Diss. Gujarat University,Ahmedabad.

6)Kaufman, H.R. and Russ, K.J. 1970. Amer.J. Bot., 57:413.

7)Krishnamoorthy 1975. Quoted from Murlikrishna, 1992.

8)Laloraya 1970. Quoted from Murlikrishna, 1992.

9)Mayer, A.M. and PoljakoffMayber A. 1963. The Germinationof Seeds.Pergamon Press, N.Y.
10)McCoy, O.D. and Harrington, J.F. 1970. Proc. Ass. Off. Seed Anal., 60: 167.

Available online at www.lIsrj.in 5



PHYSIOLOGICAL EEECTS OF SEED TREATMENTS WITH GA ON SEEDING GROWTH UNDER LABORATORY AND.. Volume - 6 | Issue - 1 | July - 2016

11)Odegbaro, O.A.and Smith, O.E. 1969.J. Amer. Soc. Hort, Sci., 94: 167.
12)Pakeeraiah, T., Arya, V. and Saxena, O.P. 1989. Intenl.

Conf. Plant Physiologists, SAARC Countries. Abst. 132.

13)Palevitch, D., Thomas, T.H. and Austin, R.B. 1971. Planta,100: 370.
14)Phillips, D.A.,R.L. Howard and H.J. Evans 1973. Physiol. Plant. 28: 248.
15)Prasad, D.V.N. 1989. M.Phil. Diss. Gujarat University,Ahmedabad.
16)Saxena0.P.1979.InCurrent Advances inPlantReproductive Biology.

(Malik, C.P., ed.). 12: 323.Kalyani Publishers, Ludhiana

17)Saxena, O.P.1985. In: Widening Horizons of Plant Sciences(Malik, C.P., Ed.),
9:199.Cosmo Publications, NewDelhi.

18)Saxena,0.P.1989. In:Strategies inPhysiologicalRegulation of Plant Productivity. Proc. Natl
SeminarlSPP, Bombay. 13.

19)Saxena, O.P.,Singh, Gita and Pakeeraiah, T. 1987. Acta Horticulture, 215: 145.
20)Traverse, R.J. and Rickels, J.W. 1973. J. Amer. Soc. Hort. Sci., 98: 120.

Available online at www.lIsrj.in 6



Publish Research Article
International Level Multidisciplinary Research Journal
For All Subjects

Dear Sir/Mam,

We invite unpublished Research Paper,Summary of Research
Project,Theses,Books and Book Review for publication,you will be pleased to
know that our journals are

Associated and Indexed,India

*x International Scientific Journal Consortium
*x OPEN J-GATE

Associated and Indexed,USA

EBSCO

Index Copernicus

Publication Index

Academic Journal Database
Contemporary Research Index
Academic Paper Databse

Digital Journals Database

Current Index to Scholarly Journals
Elite Scientific Journal Archive
Directory Of Academic Resources
Scholar Journal Index

Recent Science Index

Scientific Resources Database
Directory Of Research Journal Indexing

Golden Research Thoughts

258/34 Raviwar Peth Solapur-413005,Maharashtra
Contact-9595359435
E-Mail-ayisrj@yahoo.in/ayisrj2011@gmail.com
Website : www.aygrt.isrj.org



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

