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INTRODUCTION

' rticular form of cessation of growth and s a
e ibitHic siate: aApniexi (1966) regards seed dormancy as an adap-

cryptobiotic state. . :
ti\'-ep mechanism of growth cessation _wh1§:h often %onfgrs upon some
species a selective advantage in distribution and abundance.

In the arid regions, particularly where the soils are deficient in
nitrogenous and other plant nutrients, the role of legumes has special
significance. In spite of heavy seed production (2,500-3,500 seeds per
plant) I. astragalina has a restricted distribution and a poor density.
The cause may be expected in the germination behaviour of the seeds,

consequently the present study was designed.
MATERIALS AND METHODS

Indigofera astragalina DC. Prodr. is an erect herb about 80-120
cm high and densely covered with soft greyish or slightly brownish
hairs. The plant bears 4-angled, densely pubescent, downwardly point-
ing and 3 to 6 seeded pods. Seeds are rectangular and grey-coloured.
Average weight and volume per 100 seeds have been recorded to be
0-5181 gm and 0:35 ml respectively.

The seeds of I. astragalina collected from maize fields near Umra—
Udaipur (24° 35" N. latitude and 85° 49’ E. longitude) on 13-11-1967
and dry stored in stoppered glass bottles in dark were used for germi-
nation studies.

_ Germlnatlon_experiments were made in petri dishes (10 cm in
diameter) on a single layer of ordinary blotting-paper. Light source
S?SSlSted of a 25-watt tungston Phillip incandescent bulb fitted at a
& gll6c7e5 of abgut 30 cm frpm the petri dish and emitting an energy
fltras ergs/sec. ~Separation of spectral regions was achieved by

1on of white light (source given above) through cellophene papers.
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TABLE [

Percentage imbibition and germination of 1. astragalina seeds after
different dry storage period

Date Storage Light conditions |

Stoafrt peir:l‘)d Continuous light Confinuous dark Diffuse ligbt.
cxperiment | WeFl | It Gemin | Inbibic G- | Tt G

o | 914 0

13-11-1967 | Nil 440* 0 0 0 . 0
12-12-1967 4 | 40 2Eld ] 0 ((: . zio 0
9—1-1968 s | ax0  2%l4) 0 | 0
6-2-1968 | 12 = 40 40 | 2El-4 ? e "
19—3-1968 | 18 g+0 40 6+2 4%0 | o
3—4-1968 | 24 6+2 440 6+2 430 430 =
2—5-1988 28 8+0  4%0 6+2 4+0 440 "
218—6—1968 32 g+0 40 6+2 410 u(‘n '
116:7-1968| 36 8§+0  8%0 4+0 410 | 4‘1) -
13—8-19¢8 | 40  10%2  10%2 410 .u:li | (uo e
13-11-4068 | o 53 | 10£2  10%2 840 612

R

- S - . B - 3()0 Cw 5: 2
Temperature during experiment

* Standard deviation.
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walking pretreatments.—Very poor perceny
Eﬁfe(jf.(zf dorlnkq:wgrb(rit)‘zﬁ:'::‘;Cly duc to impervious hature of chﬁ'
- o 11nb1bft19n; Spbfl'd. and alkal pretreatments were lrnc;l to Mprove
ot i SEQIhI o %‘cds were pretreated '\ynh sulphurnc acid (96
Wi and ; I'iy. 1 L hvd\mxidc (1ON) for different (I.l.l.l'.’l'l()!ls at a tepm.
N iznd I’M;t)u{“’]“ C. The data as prcsvnl(_:(l in Fig. | indicatc that
Ll)g(r)gt’urs;cn(;in"uim; is obtained with sulphuric 'u,c;‘d.. prc’lrculmcnt. for
/o & The .+ increase in duration ol’¥his trecatment causes
30 minutes. The further increa n ol  rea
and consequent low germination valucs.
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_Figs. 1-4. Fig. 1. Effect of chemical scarification on imbibition and germi-
nation of I. astragalina seeds. Fig. 2. Effect of different light spectra on the imbi-
bition and germination of normal and sulphuric acid treated seeds of 1. astragalina.
Fig. 3. Effect of low temperature (0°C) treatment on germination of chemically
scarified seeds of I. astragaling. Fig. 4. Germination of I. astragalina seeds in
relation to pH.

.. Pretreatment with sodium hydroxide though improved the imbi-
bition as well as germination did not prove much effective.

Effect of photoperiod on imbibition and germination.—Seeds pre-
treated with sulphuric acid for 30 minutes were kept for germination
under different duration of light, viz., 0, 8, 12, 16 and 24 hours to find
out 1ts effect on imbibition and germination. The results are presented
I Table IT.  Though the maximum imbibition as well as germination
are obtained in continuous light, the difference with those of other
photoperiodic duration is not statistically significant. However, in
terms of germination energy index (Grose, 1963), a photoperiod of
16 hours is most favourable.
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R - Y Tamie [
Effect &f "i”"”""” ”{ light on Seeds of 1. astrapali \ >
Sulphuric acid Jor 7,'() minu;fv‘l e pretreated with
- . ’\\‘““";M“ﬁ"““"“" I R
N ,TLM';Zt‘:ﬁﬁ'::;;&:; | eminsay | Corminaion
. \—“‘.‘,‘_ﬁ__;._,‘_.__u_\__-_._*_. ___V’ | R
0 - _ 97-3£1.89% . 97:3%1.89 0-972
8 96 +3.2¢ 96 +3.28 0+957
12 92 E3.2 92  +3.26 0-967
lC; . 98.6+1.89 98-6+1-89 0-981
24 \ 100 98+641-89 0-966

* Standard deviation., Temperature during experiment 30° C - 2.

Effect of light spectrum on  imbibition and germination.—Seeds
used in this experiment were those aged for 37 weeks. Data set in
Fig. 2 indicate that maximum imbibition is obtained in white light
while the maximum germination is in white and red light. Yellow,
blue and green spectra have inhibitory effects.

The same experiment was repeated with the seeds made permeable
by sulphuric acid treatment. The d_ata (Fig. 2) reveal that in such
seeds red and yellow light cause maximum germination while behaviour
of blue is similar to that of white light.

’ temperature.—Seeds aged for 37 weeks were subjected
to d%‘zig;to{empéatures, viz., 20, 25, 30, 35 and 40° C as well a:i
different photoperiods (0, 8, 16 and 24 hours). The res‘}ltsbobtag‘?
are presented in Table III. Maximum imbibition (42 1 6)is 0 tall(r)le ;t)
40° C and with continuous light while maximum germination ( = 2)
s obtained at 30° C and in continuous light. Beyond a temperature
lof 30° C germination decreases due to embryo injury.

ith s ic acid were subjected to low
Secds manCpegglgelabzlc 4wzﬁllti ;ngi}sur After the required treatment
tempera ure (‘0 k)c ¢ for ’gcrmination in continuous light as m‘ll a
the secds W'ercn 'ani dark period of 16 and 8 hours rgspcclncl_,\. 1‘l}n
alternating 1~lg- ' iled in Fig. 3 suggest that with an increase i dm‘a-‘
e o | Lompf ture treatment the percentage germination dgcrcuag
tion .OI low tempcril 189, after 7 days’ treatment. However, alt.}cr ll}lt
andtlt bet(x')t]'hscge:1):'1 z);re p(;ovidcd alternating light and dark period the
atment 1 s are ¢
. Trlﬁxibition is comparatively less.
11
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- Taptr 1T
i )/ '('N,m("’/"//iu'(‘ and duration _of idllunimation—on-imbibit,,, (lII?/

e Elfectof T cermination of the sceds of Ioastragaling »

- nd f 25" i 200
Temperatare .. J).,. o _W____’ N —————_ﬁ__i_
I\l.,ati—::—‘l 'H:': 0 S 16 P | 0 S 16"‘7}-»’3\4 0 8 “; '\“

in hours

—
. N 240 242 242 440 4+0 6+ ,
% imbibition . 410 22 0 0 2+0 2 0 6+2 10+ 84
i 2+2 4+

% germination 410 22 0 0 | 212 242 50 1£0 4+0 1049 84

Temperature . / 35° | %00
| .\\

Duration of light 0 8 16 24 | 0 8 16 2?

in hours |

.iv*;—ﬁ- — —_— — ! -_

% imbilition . S0 8%0 102 1240 | 1640 1842 3046 49y,
% germination = 4+0 440 §+2 840 ; 0 0 0 0

|
|

* Standard deviation.

Effect of pH of the germination medium.—Data presented in Fig. 4
reveal that the seeds of 7. astragalina have the capacity to germinate
in a pH range of 4 to 10, however, the peak value of 10% is obtained
atIpH value 6-5 or 7-5.  Neutral medium completely inhibits germi-
nation.

DIscussIioN

Very poor imbibition and high correlative percenta inati
| £gC¢ germination
(( 75 to 100) suggests the presence of dormancy block in Indigofera astra-
gfz(zfza due to seed coat. Sulphuric acid pretreatment for 30 minutes
as been found to be most effective in removing this block.

Freshly harvested seeds are [ iti
1y t .
characteristic after 18 weeks of drg}le S'[S(fll'laségve but they lose this

Sulphuric acid preireatment has been found to cause photo-

periodic and spectral incemcig:e.,
Fig. 2 nd spectral insensitivity in 7. astragalina seeds (Table 1I,

pcrmC‘ e v le i p
inhibition ‘:)?'k ’Z(;Cd_s,w.hcn ‘Su.bJ.CCted to a temperature of (° C show
Ormancy. H(z"):chc"?(”",,“-”‘ This suggests that it induces secondary
if seeds are subjcclcéi ll“\ Lllldvcrw CPCCI s neutralized (o somes Sient

: o O allernate 16 | i ) )
er g wurs light -
beriod during germination (Fig. 3). light ‘and 8 hours dar
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Iﬁteraction of temperature and ph "
= reasc in temperature particulagly frgnnms(:n‘:::(:tl. Suggests that an
lq tendenty to compensate for light. ;9‘ Ptimal o dptimal has

4

As an ad.apl_ution to the extreme environme
arid And semi-arid zones ol Ra_iusthan, seeds of 1. astravaling b
developed seed coat.a~ormancy stragalina  have

oat —impermeable seed coat. | rme
of Went (1957) this f{ar(_i seed coat acts as a kind of rain-.gaur;c \Lchr‘m}:
determines when germination should occur | ’
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nt as cxisting in the

| Germination of I.* astragalina has 'been observed to be better in
shgh.tly acidic or glkaline medium and it decreases with increase of
aqldlty or alkal_mlty (Fig. 4). Complete inhibition of germinétion
of these seeds in a neutral medium is surprising, however. similar
observatlons’have also been made by Schalin (1967) in Alnus species.

SUMMARY

The present paper deals with the germination behaviour of the
seeds of Indigofera astragalina DC. Prodr. in which seed coat impermea-
bility has been observed. Sulphuric acid pretreatment for 30 minutes
has been found to be most effective in removing dormancy. Freshly
harvested seeds are light-sensitive but this characteristic is lost on
account of dry storage. Sulphuric acid treatment has been found to
cause photoperiodic and spectral insensitivity. Role of dormancy
in these seeds have been discussed.

iliti Shri R. L.
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