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INTRODUCTION

RECENTLY a few workers have reported metabolic changes during germi-
nation (Ingle et al., 1964; Beevers and Guernsey, 1966; Rai and
Laloraya, 1965, 1967 and Banerjee and Laloraya, 1967). Ihe present
study was undertaken to elucidate the effect of different light treat-
ments and exogenous application of ascorbic acid and sucrose upon
seedling growth, carbohydrate and protein metabolism as well as
amylase activity.

MATERIAL AND METHODS

Seeds of Triticum aestivum L. Var, N.P. 718 were incubated in
sterilized Petri dishes, lined with Whatman No. 1 filter-paper moisten-
ed with distilled water, ascorbic acid (25 ppm) and sucrose (17;)

separately under similar conditions as reported earlier (Abraham
et al. (1970).

Samples were taken at different stages of germination separately
for embryo axis and endosperm and the estimations in triplicate were
carried out for total sugars, starch, protein content, seedling dry
Jweight and amylase activity. Sugar, starch and protein contents are
expressed as per cent dry weight: seedling growth in term- of mean
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OBSERVATIONS

-
-

Seedling, growth.—There is progressive increase i i
ey Sl _ ase in dry weight wit
}llllltd dt%:'ﬁlrlgg af: I%‘mnnatmn (Fig. 1). The enhancing effect ofg?ed (R})1
:18 : :1 P was more pronounced than that of dark (D) after
witl‘;nascorb?cur;civcvllt?Aafl\l)the Zub;trates. Mean dry weight is the highest
' ( “and the lowest with sucrose.
interaction of sucrose with R and FR lights shows be}titg:v e::é&ﬁﬁ;
growth as compared to that in normal day light (ND) and dark
. :

Total sugar and starch in the embry
ence 1n total sugar content under different treatments at Stage I
Seedling grown under ND in AA show highest sugar content. The
content in Sucrose grown seedlings is slightly lower under R and FR
than in dark and pormal light. The sugar content increases as germi-

nation advances. R and FR increase sugar content of seedlings grown
IT and IIT as compared to ND

in all the three substrates upto Stages
and D. During the subsequent stages the content in dark and normal
rates. The highest values are

light are higher in all the three subst
obtained in sucrose grown seedling under FR light (Fig. 2).

o.—There is no significant differ-

Light treatments are significant at 5% level. The differences bet-
ween mean sugar coutent of seedlings grown under R and FR as well
F values for growth stages and substrates are

as D, are significant.

highly significant. There is significant increase in the mean content
ages ILL, IV and V as compared to Stage L. The
tes are higher than

of total sugar at St
mean values recorded for AA and sucrose substra
the difference in case of AA substrate is not

those of DW. However,

significant.
Starch was absent in case of embryo throughout the experimental

period.

Protein content of the embryo.—Protein content of the embryo
axis is at a higher level at Stages I and II followed by a grad' al de-
crease (Fig. 4). At Stage I, highest value Is recorded under R with AA
and sucrose media, followed by FR and ND respectively. At the
Stage II, a similar trend Is obtained in sets of all the three substrates
excepting that lowest values are recorded under ND with AA and
sucrose as media. At the Stage T and onwards the values for light
ireatments or substrates do not differ much excepting that a slightly
higher value is recorded for R set with sucrose as the substrate at Stage
IV. Values for the D are relatively lower in comparison to those In
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FiG. 2. Effect of different light treatments, substrates and growth stages on
total sugar content in embryo axis and endosperm.
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FiG. 3 Effect of different light treatments, substrates and growth stages on
starch content in endosperm.

other light treatments for all the stages of germination as well as all
the substrates. There is, however, an exception in scedlings of Stage II
grown in D with AA, sucrose as substrates are better than the corres-
ponding ones under ND. ’
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Fic. 4. Effect of different light treatments, substrates and stages on protein in
embryo axis and endosperm.

Amylase activity.—There is higher amylase activity in the embryo
axis at Stage 1 in D and AA, sucrose substrates. No marked effect
is seen due to R and FR at Stages T and II. Stage II onwards activity
increases until Stage 1V, followed by a fall at Stage V. R and FR
seem to be inhibitory at the Stages I1] and IV in AA growth medium
as compared with ND and D. Reverse trend is found in the Stage V

(Fig. 5).

Statistical analysis reveals the effect of growth stages only to be
highly significant and the values are markedly lower at Stages II and
11T as compared to Stage I. The highest activity is obtained at Stage IV,
but the difference is not significant.

Total sugars and starch in the endosperm.—Starch content decreases
with growth accompanied by a concomitant increase 1n the sugar con-
tent (Figs. 2, 3). Maximum starch and minimum sugar content 1s
found at Stage I under all the three substrates and light conditions.
Decrease in starch and simultaneous increase in sugar during subsequent
growth stages indicate a higher hydrolytic activity. Starch content
is higher in D compared to of her light treatment at Stages II and IIL.
This suggests that D has an inhibitory effect upon breakdown of starch.
'The lowest starch content is found in ND at Stages IT and IIL suggest-
ing a’promoting effect upon hydrolysis of starch,
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Fic. 5. Effect of different light treatments, substrates and growth stages on
amylase activity in embryo axis.

Effect of growth stages is orly significant in case of sugar. Mean
values of sugar at Stages II to V are significantly higher in comparison
to mean value of the Stage I. Reverse trend is found in case of the

starch content.

Protein content in endosperm.—There is almost no significant
change in protein content of the endosperm throughout the experi-
mental period, in any of the treatments and also there is no significant
effect of light treatments or substrates (Fig. 4). A higher value is,
however, recorded in D in comparison to other light treatments at

Stage

Statistical analysis shows that only the effect due to growth stages
is significant. However, a comparison of mean values does not show
any significant critical difference, except at the Stage V where the mean
value is higher.

_Amylase activity in the endosperm is at a considerably lower level
during the Stages I to III (Fig. 6). and a significant upsurge in 1ts
activity is recorded thereafter. Only minor variations in amylase actr
vity due to light treatments and substrates are observed during the first
two stages of germination. Similar trerd is observed in Stage i
also. Higher activity is seen in D with AA as medium. At Stage 1V
the activity is the highest in FR and the lowest under Rip AA sub-
strates. In sucrose the activity is similar under the irfluence of ND;_
R and FR and lowest in dark. There is nc significant difference 1% thct
values for light treatment and substrates at Stage V. The cfiedt 5
growth stages is highly significant. The mean value of amylase activity
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Fic. 6. Effect of different light treatments, substrates and growth stages on
amylase activity in endosperm.

DISCUSSION

Germination process begin with imbition of water by the seed.
Hydrolysis of the starch in endosperm increases wnh the advance of
germination. This finding is corroborated by the increased content
of total sugars as well as a progressive increase in the amylase activity
in the endosperm. The tctal sugars increase also in the embryo axis
with advance of germination. The othe; nojceworthy feature is thﬁ
higher amylase activity in the embryo axis in spite of the fact that start')c
-« absent. R and FR effect sugar contents of embryo axis favourably
is absent. d to ND and D. Instead of inhibiting seedling growth
o Colrln P a number of metabolic processes as is seen in positive photo-
lé;ia‘sz(l?c ?eseg the FR significantly enhances them over those obtained

under ND.

ontent of the endosperm is maintained at a steady
e is a progressive decrease mn its concentration 1n

the growing embryo axis. This finding is supported by an earlier work

f the embryo
‘ nt (Res. Prog. Report No. VD) o embr

i t'h:dt RIEIAWE?Nn;fd tr(end during the course) of early gCrnlll‘,.‘l.t‘lOfl‘.
axis exhibits 8} due to the fact that RNA is actively associatec

This is most probably : is independent of the influence
. o o is. Protein content 1s maep . that judging
e pmtemhsy};it}vl}f:]Strcatmcnts. It, therefore, appears 1thd[ bguxt\izltnxb
of hanyboft I:ecrat[c: of germination, rate of sccdliln.g gr«ziwt (1) foihe' s
either by irates, protein ctc., the seeds o,
) : arbohydrates, Pr : . em like
*bolic studl(;:sr (;Itlu((i:; do },/wt show the operation c(})fosrd[:ltv assysrtcsrzrictc d
Vs Vaqet‘ytyu%fesccds as reported by Qiese (1964). Gr :
S /7 majorit) .

e
k3 Py ®

The protein ¢
level, whereas ther
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after TV Stage of germin
to the adverse osmotic

ation in the prcscnce.of sucrose probably e
relations in operation,

It is clear tha :1590’1.bic acid and sucrose substrates bring about
changes in amylase activity and schlmg growth m\comparlson 10 the
effect of DW alone. TJns suggests an inductive effect of ascorbic acjq
as shown earlier (Chinoy, 1962; Abraham. et al, 1970; Patel, 1947
and Chinoy et al., 1967). Presence of ascqrblc acid in the substrate
in combination with red as well as far-red lights enhances the seedling

erowth and metabolic processes.

SUMMARY

The effect of R, FR, ND and D were studied on the mobilization
patterns of carbohydrates, protein as well as .seedlmg growth during
germination of wheat cv. N.P. 718 incubated in DW, AA (25 ppm),
cucrose (1%). It appears that R-FR system does not operate like
majority of cases as germination percentage s not.aﬁ“?cted under any
light treatment. AA activates amylase actlvity indicating faster mobi-
lization of starch in endosperm. This is further confirmed by higher
sugar content in embryo. Protein content is unaffected by light treat-

ments.
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