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ABSTRACT

An investigation was conducted to study the germination behaviour of different Peas
cultivars under a combination of NP solution and a water-stress treatments. Results
indicate that the nutrient combination treatments caused in the non-significant
increase in the germination rate, radicle length and the radicle speed elongation, in

addition to the ubnormal seedling.

Significant differences were found among cultivars in their water siress resistance
as mean germination time, drought resistance index, and germination rate.

INTRODUCTION

Dry edible or green peas, is an
important crop economically. In addition, It's
high nutritional values in which contain high
amount of protein with two valuable amino
acids, cysteine and methionine. The crop had
been cultivated for food and Feed (1,2,3). It
plays a significant role in the farming system
and atmospheric nitrogen fixation. Pea
usually  associated  with  Rhizobium
leguminosarum (2).

Temperature during germination with
the amount of food reservior are the two
important Factors determing germination,
growth of transplants (3,4).The germination
and growth of pea are well adapted to a low
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temperature and 23.9 °C being optimum .
The growth rate of seedling increases as the
temperature elevated. At high temperature,
microbial activities may affect seedling
viability (4), however, it had been found that
the germination of peas seeds do occur in the
range between 2-25 °C (5,6).

There are a negative relationship
between percentage germination and water
potential (3,7). A different concentration of a
nutrient solution containing nitrogen and
phosphorus have shown no influence on
percentage of ubnormal seedlings, rate of
germination, length of radical and epicotyle,
and over all growth (8).

Drought can be defined in a general term
meaning a sustained period of significant
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ubnormal supply of water or low moisture
availablity (3).

Adaptive resistance to moisture stress in
pea is  important due to the condition of
rainfed cultivation during the winter-spring
conditions especially during seedling growth.
A wide varieties of literature have covered
mesophytes in this respects (3.8,9). Drought
resistance mechanisms can be attributed to
desiccation postponement or to desiccation
tolerance(9). In legumes such as pea, the first
effects of moisture deficit is a cessation of
stem elongation and enlargment of leaves and
pods. In addition symbiotic nitrogen fixation
1s very sensitive to moisture stress (3).

This investigation had been conducted
to evaluate some pea cultivars seeds and
seedlings to several concentrations of
nitrogen and phosphorus and their interaction
and their preformanes under elevated
moisture stress,

MATERIALS AND METHODS

A Laboratory study was conducted
using three pea cultivars Pisum sativum,
namely little marvel, leaf less- filby and
Italian. A stock solution of urea (46.4% N)
and sodium Orthophosphate di-Hydrogen
(98% P,0s) were prepared. Seeds were
germinated in an incubator at 24°C using
distilled water as a control, and 10 PPM N+5
PPM P, 10 PPM N+10 PPM P, 15 PPM N+5
PPM P and 15 PPM N+10 PPM P as
treatments .The experiment was designed
according to C.R.D. with three replications.
Comparisons among means were conducted
using least significant difference test (LSD)
at 5% level and percentage results were
converted to a degree.

In addition, seeds of above Cultivars
were tested for germination under drought
conditions using NaCl solutions (58.44 g of
NaCl/Liter) which produce a water potential
of (-4.32 mega Pascals). i.e,(-42.62bars). A
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concentration of 0.00;-0.374,-0.749;-1.124; -
1.498, and -1.800 Mpa were used, in three
replicates. Mean germination time (MGT)
were calculated according to the following
equation:

I

MGT= nidi

N

In which ni = number of seeds
germinated at day i, di is the rank order of
day i, and N is the total number of
germinated seeds (12).

RESULTS & DISCUSSION

Table 1 represent a comparison
between the two cultivars, leaf less and little
marvel. It shows that leaf less possess more
ubnormal seedling, higher length of
hypocotyle, the speed of hypocotyle
elongation in cm/day and finally higher dry
weight accumulation  significantly in
comparison to little marvel.

The total time required for germination
was eight days. Eventhough, seeds of leaf
less. Were germinated in less than 24 hours,
which may related to genetic and
physiological factors (3,4).

As the temperature increases during
germination time, the time required for
germination decrease (6,10). Previous work
had indicate the same results (8).

The influence of nitrogen-phosphorous
combination is shown in table 2.The results
were non significant, but it is apparent that
the 10 PPM N+5 PPM P treatment had
resulted in the increase,of ubnormal seedling,
length of radicle and the speed of radicle
growth.

Tables 3 represent the influence of
nitrogen treatment on percentage germination
and seedling characters, It shows that 10 ppm
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nitrogen had produced non significant high
ubnormal seedling. The same result had been
recorded for Sppm phosphorous as shown in
table 4.1t had been recorded previouslly that
nutrient solution of the same concentration
have no significant effects on seedling
characters (8).

Table 5 represent the influence of water
stress on mean germination time.The high
MGT figure of zero stress shown by all three
cultivars, with respect to the interactions
within cultivars and water stress treatments,
leaf less gave the maximum MGT under
(Zero Mpa) while the minimum MGT
observed for the same variety or cultivars

under (-1.108 Mpa). The Cultivars may
indicate that the germination of pea required
an absorption of certain minerals for
imbibition and then for germination.
However low water stress seeds have
germinated gradually during first twelve
days, while high water stress seeds have
germinated in a short eight days which
resulted in a high mean germination for low
stress treatments in comparison with high
stress treatment .

In general it seems that little marvels
have less ability to germinate under drought
condition in comparison with the two other
Cultivars (higher MGT figure mean low
resistance to stress).

Table 1: Percentage germination and seedling character of cultivars, leaf

less and little marvel.

L ?‘é”’ e “5'%. ‘E’E m“augﬁ.aﬁ-ggﬂ

- .2 85 |835¢ ’“-::-E_%“-u-_%g‘“ggh ‘s
tvers (%8| 27 1248 BRSRREEEE AT s 2O

gl =” P Z ) 3 77 Sz /7] m% 5
Leaf Less 90 | 21.14 | 4.96 4.87 0.61 0.60 221 | 1.40
Little marvel | 90 | 7.04 | 6.22 3.66 0.77 0.45 2.12. |-1.25
L.S.D 0.05 N.S| 1199 | NS 1.11 N.S 0.13 N.S | 0.10
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Table 2: The influence of nutrient solution combination on the percentage
germination and seedling characters.

T Sl Bwls, |92 w2, u22.| w583
reatment = E-E S8 B c.§%§g+gb§ r:-,g% :
concentration u\ﬂg £3 'En.a@ 'gogg E-E’-EE ﬁagg EEE 23
(PPM) §| 2% [3FT|RET|AEFSAEES SEE | &
Control 90 | 5.87 | 5.62 | 5.03 0.69 0.62 2.15 1.51

10PPM(N)+5
PPM(P) 90 | 23.49 | 6.94 | 447 0.86 0.55 2.25 1.38
10PPM(N)+10
b 90 | 11.74 | 401 | 3.64 | 049 | 045 | 213 | 1.52
ISPPM(N)+5
PPM(P) 90 | 11.74 | 6.19 | 4.60 0.77 0.57 2.13 1.50
ISPPM(N)+10
PPM(P) 90 | 17.62 | 5.18 | 3.59 0.64 0.44 2.15 1.40
L.8.D. 0.05 NS| NS [ NS | NS N.S N.S N.S N.S

Table 3: The influence of nitrogen concentration on percentage germination
and seedling characters.

E E wm | s e 2 e k bt s = S § 'Ei
Concentration \"E g% 'Enﬁﬁ "En%‘@ g"gﬁgig E%é‘gg ‘EE
~2| § 25 S S|883EES 25 22

E 5\3&1 FR EE: méﬂumééumgég
Control 90 | 12.72 5.59 4.44 0.69 0.54 2.16 | 1.46
10 PPM(N) 90 | 17.62 5.48 4.05 0.68 0.50 2.19 | 145
15 PPM(N) 90 | 14.68 5.68 4.04 0.70 0.50 2.14 | 1.44
LSD.0.05 |[N.S| NS N.S N.S N.S N.S N.S | N.S
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Table 4: The influence of phosphorus concentration on percentage

germination and seedling characters.

o o Lo — e,
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Concentration |£ | €5 @*5 Bl 82 % [ 'ﬁ-g < E'ﬁ 33| 382 |8 =
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12.7

Control 9 | 57| 559 | 439 | 069 | 054 | 216 |146
SPPMP) | 90 | 70| 657 | 453 | 081 | 0s6 | 219 |1.44
10 PPM(P) | 90 1‘;‘6 459 | 361 | 056 | 044 | 2.14 |1.46
LSD.005 |NS| NS | NS | NS | 005 | NS | NS |NS

Table 5: The effect of water-stress in term of salt-concentration in Mpa on

mean germination time of seeds of the three cultivars.

Water stress — (Mpa)
cultivars 0.0 -0.369 -0.739 -1.108 -1.478 -1.800
(Mpa) | (Mpa) | (Mpa) (Mpa) (Mpa) | (Mpa)
Leaf less T3 5.8 5.8 4.5 5.1 53
Little marvel 6.9 6.5 6.6 6.3 6.6 5.3
Italy 5.3 4.9 4.8 4.8 5.0 4.6
LSD 5=0.15
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Table 6 show the drought resistance index
calculated based on percentage germination
under water stress relative to that of complete
100% germination which indicate also, that
little marvel seeds have a very low drought
resistance.However, under zero stress it
shows that infact this cultivar have a low
percentage germination. Italian have the
highest even under very high stress.It is of an
importance to evaluate genetic resource for
adaptation against water-stress, specially for
crops adapted to rainfed cultivations (12,13)
under  agricultural environment seeds,
seedling and crop-plants are usually exposed
to stress. Some factors may become stressful
in just a short time, others may take longer
time .Thus stress plays a major role in

determining how soil and climate limit the
cultivation and distribution of crops and
plants species and cultivars (9).As shown
previouslly in table 5 and 6, Italian has
shown the highest drought resistance in term
of mean germination time and germination
ratio.

Table 7 leaf less cultivar was next, and little
marvel was the lowest with all significantly.
Infact little marvel was shown 45.06%
reduction in germination time.

Table 8 represent the effects of water-stress
On average mean germination time of all the
three Cultivars and germination rate, the
most knowticable is the great reduction in
germination rate as the water stress increases

Table 6: Drought resistance index of the three cultivars.

Water stress — (Mpa)
cultivars 0.0 -0.369 | -0.739 -1.108 -1.478 | -1.800
(Mpa) | (Mpa) (Mpa) (Mpa) (Mpa) | (Mpa)
Leaf less 0.95 1.00 1.00 0.85 0.75 0.45
Little marvel | 0.60 0.65 0.60 0.40 0.25 0.15
Italy 1.00 0.95 0.90 0.90 0.80 0.65
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Table 7: The effect of water-stress on mean germination time and
germination ratio of seeds of three cultivars.

. Mean germination Germination
cultivars ; :
time ratio
Leaf-less 5.64 72.63
Little-marvel 6.37 41.80
Italy 4.91 75.13
L.S.D 0.05 0.15 13.36

Table 8: The influence of water-stress treatment on mean germination time and

germination ratio.

Water-stress Mean germination Germination
(Mpa) time ratio
0.00 6.50 74.71
-0.369 5.73 77.97
-0.739 5.73 72.49
-1.108 5.20 62.97
-1.478 5.56 51.14
-1.800 5.06 38.65
L.S.D 0.05 0.15 13.36
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