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ABSTRACT

A pot experiment was carried ocut in the Experimental
Farm of Fac. Agric. at Moshtohor in two successive winter
seasons of 199071991 and 199171992 to elucidate the effect
of cycocel foliar spray at O, 250 and 500 ppm on growth,
chemical composition, yield and quality of pea plants grown
under salinity stress of sodium in either chloride or
sulphate form and at concentrations of 6000 and 9000 ppm.

Obtained results -showed +that salinity at the studied
concentrations and in both forms of Na (chloride or
sulphate) significantly depressed all studied growth
aspects, i.e., plant height, number of leaves and fresh and
dry weight of plant. Contrary to +this effect, spraying
plants with cycocel especlally at low concentration
significantly reduced the depressive effect of salinity on
such growth parameters. In addition usage of saline water in
irrigation has a decrement effect on photosynthesis pigments
(chlorophyll a & b) and estimateg,macro—nutrients (N, P and
K). However, it led to an incPease in both Ca and Na content
of plant foliage. In this regard, spraying pea plants with
cycocel tended to reduce the decrement effect of salinity on
such estimated chemical constituents and increased its
content.

Obtained results show also that irrigating pea plants
with saline water containing Na-salts either in chloride or
sulphate form in its different used concentrations reduced
the number of days elapsed to the anthesis of the (£first
flower, lowered the position of the f£first flower node,
decreased number of flowers and pods per plant, average pod
weight and yield of pods per plant as well as number of
seeds per pods. Morecover, it decreased the content of N, P
and X and increased Na and Ca content of produced seeds.
However, spraying pea plants with CCC especially the
depressive effect of salinity on all aforementioned
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flowering and yield parameters as well as chemical
constituents of produced seeds.

INTRODUCTION

The problem of salinity in irrigation water |is
increasingly receiving much attention in Egypt as well as
other countries. It 1is generally recognized that the
presence of salt in irrigation water or growth media  in
concentration much more than those required for normal plant
function determine the vegetative growth and the quantity as
well as quality of pea plant production (Khadr et al.., 1980;

Abd El-Dayem, 1982; Abdalla, 1985 and Abed et al., 1986).
Moreover, salinity hazards showed also a depressive effect
on the wvital chemical constituents of plant, |{. e.,

photosynthetic pigments content, (Abdalla, 1985 and Abed et
al., 1986) and macro-elements content N, P and K 1in Dboth
plant foliage and produced seeds (Malik et al., 1977; Khadr
et al., 1980 and Abdalla, 1985). On the other hand, Na and
Ca content of different plant parts was increased as a
result of using saline water in irrigation (Abd El-Dayem,
1982 and Abdalla, 1985).

The need for overcoming the adverse effect of salinity
pushed the investigators to test some growth regulators and
other substances to ameliorate the adverse effect of
salinity. In this respect, Ghazi (1976) and Moustafa et al.,
(1981) reported +that CCC treatment counteract the adverse
effect of salinity on broad bean growth and increased plant
height, number of leaves and fresh weight as well as dry
weight per plant. Such effect was higher at relatively low
and moderate levels of salinity. In addition, Foda et al.,
(1973), Ghazi (1976), Seham et al., (1977) and Moustafa et
al., (1981) 1indicated that, treatment broad bean plants
grown under salinity stress with growth retardant (CCC)
increased number of infloresence, fruits and total yield of
pods per plant. Such increase was more pronounced at
relatively moderate and high levels of salinity.

Therefore, +this study was conducted to investigate the
effect of CCC on growth, yield and durability of pea plants
grown under salinity stress.

MATERIALS AND METHODS
A pot experiment was conducted at the Experimental Farm

of the faculty of Agriculture at Moshtohor during the winter
seasons of 1990/1991 and 1991/1992.

e
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It 1included 15 treatments which were the combination of
five salinity treatments, i. e., 6000 and 9000 ppm for each
of chloride (NaCl) and sodium sulphate (Na:S804) in additioen
to the control treatment combined with three concentrations
of «cycocel, i. e., 0. 250 and 500 ppm. Seeds of pea (Pisum
sativum, L.) cv. Little Marvel were sown in 30 cm clay  pots
on October 25th and 15th in 1990 and 1991, respectively.
Pots were treated with tar and their weight was adjusted
with gravel and filled with 6 kg clay soil. The soil was
loamy in texture with pH 7.7 and contains 1.5% organic
matter, 0.103 available N, 2.74 ppm soluble-P, 0.5 meq/l. K,
9,7 meq/l. Na, 3.5 meq/l. Cl and 15 meq. 80.. Pots were
irrigated with tap water till complete germination. Thinning
was done leaving only four uniform plants per pot. Pots were
irrigated with saline solutions every three days with 700 ml
to keep the water content at field capacity. Each treatment
was consisted of three pots and then three replicates were
adopted. Plants were fertilized with each of N, P20s and K20
at a rate of 2 gm/pot after 3 and 5 weeks from seeds sowing.
Plants were sprayed three times with the different studied
concentrations of cycocel at 2, 4 and 6§ true leaf stages.
Pots were arranged in split design where salinity treatment
represent the main plots and the spray treatment arranged as
sub—-plots. Other -agricultural treatments were done as
cultivation, pest control in the suitable time.

Data recorded :-

A- Vegetative growth, at full blooming stage two plants
from each treatment were randomly taken for measuring
the vegetative growth parameters, 1. e., plant height
(cm), number of leaves per plant and fresh and dry
weight/plant (gm).

B~ Flowering characters, were measured as date of flowering
in day (calculated as number of days elapsed from sowing
up to the anthesis of the first flower), number of the
node on which the first flower appears and total number
of flowers per plant.

c- Yield and its components. At harvest, the mature green
pods for each treatment were collected and the following
data were recorded. Number of pods per plant, average
weight of pod and pods yield per plant as well as number
of seeds per pod.

D- Chemical constituents, were assayed in plant foliage and
green seeds as follows.
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1- Photosynthetic pigments, 1. e., chlorophyll (a), (b) and
carotenoids were assayed in plant foliage according to
the method described in A.0.A.C. (1970).

2- Mineral elements, N, P, XK, Na and Ca were determined
either 1in plant follage or green seeds according to the
methods used by Pregl (1945), Murphy and Riely (1962},
Brown and Lilleland (1946) and Richards (1954)
respectively.

All obtained data were subjected to statistical analysis
accqrding to Gomez and Gomez (1983).

stvzrs. AND DISCUSSION

1- Vegetative growth:

Data 1illustrated in Table (1) show clearly that both
sources and levels of water salinity exerted a depressive
effeact on the different studied growth parameters, i. e.,
plant height, number of leaves per plant as well as fresh
and dry weight per plant. In +this respect, the highest
conoeptration of Na-salts (9000 ppm) reflected the highest
depressive effect on all the forementioned growth aspects
' compared to the other concentration (6000 ppm) and the
control. In addition, sulphate form proved to be of less
determintal effect compared with chloride. Such depressive
effect of salinity on plant growth may be attributed to the
accumulation of salts in growth media that may wunsuitable
conditions for water and mineral uptake by plant which may
exert some disturbances in metabolic aspects leading to such
plant growth inhibition. Obtained results agree with those
reported by Khadr et al. (1980), Abd El-Dayem (1982),
Abdalla (1985) and Abed et al. (1986).

Concerning the effect of cycocel treatments the same
data in Table (1) reveal +that 1irrespect of plant helght
which was decreased, number of leaves, fresh and dry weight
per plant were increased as a result of cycocel application
during both seasons of growth. In this regard, the highest
increments were obtained in case of sprying pea plants with
the low concentration (250 ppm) of cycocel compared with the
control and the higher used concentration (500 PpPMmM) .
Obtained results may be due to cycocel at low concentration
may be a source of N which considered the major element in
the formation of protoplasm. Such results are agree with
those obtained by Rafique-Uddin (1984) on bean and Khalil
(1990) on cowpea, they reported that most concentrations of
tested substance (CCC) showed promotive effect on number of
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both leaves and lateral branches as well as dry matter
content of plant.

Regarding the interactive effect, it is obvious from the
same data in the Table (1) that spraying pea plants grown
under salinity stress with cycocel especially at low
concentration (250 ppm) counteracts the depressive effect of
salinity on all studied growth parameters. In this respect,
the highest concentration of CCC (500 ppm) intensified the
depressive effect of salinity in most studied growth
aspects. Ghazi (1976) and Moustafa et al. (1981) on broad
bean obtained similar results.

2- Chemical composition of plant foliage:
A- Photosynthetic pigments:

It is evident from data presented in Table (2) that,
chlorophyll (a) and (b) were significantly decreased as a
result of irrigating pea plants with the saline water. The
highest depressive effect was achieved at +the highest
salinity concentration (9000 ppm) for Na-salts in 1its both
forms ‘{chloride and sulphate). Such decrease in
photosYnthetic pigments may be attributed to the effect of
. salinity on macro-elements uptake which are essential for
chlorophyll molecule formation. These results are similar to
those ' obtained by Abdalla (1985) and Abed et al. (1986) on
pea.

As for the effect of cycocel, data indicate also that
plants content of chlorophyll (a) and (b) statistically
increased as a result of spraying plants with cycocel
compared to the control treatment. In this regard, the
highest concentration of CCC (500 ppm) caused the highest
content of photosynthetic pigmenta. Similar results were
reported by El-Tahawi et al.(1982) on bean.

Regarding effect of the 1interaction between CCC and
salinity, it 1s obvious that, treating pea plants with CCC
ameliorate the reducing effect of salinity on such
' photosynthetic pigments.

B— Minerals content:

" 1t {s clear from the same data at Table (2) that total
nitrogen, phosphorus and potassium content of plant foliage
significantly decreased while sodium and calcium increased
as a result of irrigation with saline water. 1In this
concern, the highest salinity level (9000 ppm) resulted in
the highest depressive effect. Moreover, sodium salt in the
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chloride form was more effective than sodium salt in the
sulphate form.

These obtained results are confirmed with those reported
by Malik et al. (1977), Khadr et al. (1980), Abdalla (1985)
and Abed et al. (1986) on pea.

Concerning the effect of cycocel it is clear +that all
the studied macro-elements, except Na, were increased as a
result of spraying the plants with cycocel. Such results are
connected with +the increasing in vegetative growth aspects
and consequently the uptake of such macro-nutrients was
increased. Khalil (1990) on cowpea reported similar results.
Regarding the interaction effect, the same data show +that
spraying pea plant with different studied concentration of
CCC reduced the decreasing effect of salinity on the uptake
of macro-nutrients, i.e., N,P,K and Ca. In the same time, it
decreased the uptake of Na especially at the low level (250
ppm) .

-4~ Flowering characteristics:

Data presented at Table (3) reveal that all salinity
treatment significantly decreased the studied flowering
aspect, 1i.e., number of days elapsed to the anthesis of the
first flower, lowered the position of the first flower on
the stem and decreased the number of flowers per plant. In
this respect, the highest used level of salinity (9000 ppm
of NaCl or Naz S0¢) showed the highest depressive effect on
all forementioned flowering criteria during both seasons of
growth. Such results may be due to the effect of salinity on
the wuptake of macro-elements (Table, 2) which exert
shortening of vegetative phase leading to force the plant to
come early to flowering phase before completing its normal
vegetative growth. Obtained results are in confirmity with
those reported by Uprety and Sarin (1975) and Abd El-Dayem
(1982), on pea who reported that salinity treatments had a
depressive effect on various flowering aspects.

Regarding the effect of CCC, the same data in Table (3)
indicated <that CCC treatments tented to increase all the
studied flowering aspects. Such increments reached the level
of significancy only in case of number of flowers produced
per plant during the growing seasons. In this respect, the
lower concentration (250 ppm) proved +to be the most
effective treatment compared with the highest one and the
control treatment.
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Data presented in Table (5) show the seeds content of
some macro-nutrients. It is obvious that usage of the saline
water for irrigation resulted in decreasing seed content of
N, P and X as compared with their content of the same
elements upon utilization of the tap water. The decrease was
more pronounced by increasing concentration of salts in the
irrigation water from 6000 up to 9000 Ppm  weather sodium
salt was in the chloride form or the sulphate one. Moreover,
it could be noticed that the chloride form was more
effective in decreasing the seed content of the investigated
elements (N, P and K). Such an effect of salinity on seeds
content of N, P and K is comparable to that of salinity on
the vegetative parts content of the 'same elements (Table, 2)
and the results obtained here are similar to a large extent
to those obtained by Khadr et al;, (1980) and Abdalla (1985)
on pea. Such reduction of N, P and K uptake could be
attributed to the disturbances in ion absorption due to the
toxicity of one or more specific (Na and/or Cl) ion present
in high concentration, (Strganov, 1964). Alsoc, 1interaction
between N and P in soils may be lead to coprecipitation of
-ammonium and phosphate (Lehr et al., 1967). However, it is
difficult to generalize on the effects of these interactions
on plant nutrition because the compounds vary from highly
avallable +to very slowly available as sources of N and P to
plants, (Lehr et al., 1967). On the other hand, availability
of both P and K may be reduced due +to potassium
coprecipitation with P, precipitation of K in P
precipitation is more pronounced in soils with high
exchangeable X or with easily decomposed K-bearing minerals.
Thus, such interactions result in a decrease in soil content
of available K and P and consequently their uptake by +the
plants. On the other hand, data show that increasing the
irrigation water concentration of the salts was associated
with 1increase in the seeds content of both Na and Ca. The
increase in seeds content of Na is expected since Na is the
only basic radical 1in the irrigation water which means a
consequently increase in the s0il content of this element
and its uptake by the plants.

Regarding the effect of CCC on the seeds content of the
forementioned elements, data in Table (5) reveal that
spraying pea plants with CCC increased markedly the seeds
content of N, P, X and Na but on the other hand decreased
the seeds content of Ca, especially at the low concentration
of CCC (250 ppm).



1437

Effect af CCC on pea plants grown under salintity.,

t 6 11 € L (4 8 ot € S §0'0 3% ‘a’'s'1

98 Y61 LTeT 8T 68¢¢C 88 y68t o0T¥L STl 0see 00§

16 €08t o0tez 6¢l 606¢ 06 68L1 &ZeT 8YC 08¢t 06

08 siLL1 0881 S1¢ sice L1 ¥861 Y52 61T 8sEe 0 t92034p

€ 1 61 01 Al 4 Lt 81 8 L S0'0 ¥ ‘'g‘s*1

o1 0L1T 6STT 61¢ Y6Z¢ 10t %L0C S¥TT 1€ g6t 0006 , o,

56 7891 tTeT L€ 69%¢ 96 TT81  ¥6€¢ IVt o6¢te 0009 0s“eN

96 Le0ot €ttt 607 0lte 90t 8Z0¢ <tett Ol Lete 0006

06 6591 LOET LIT oevte 68 58t 99ez ¥yl 0cEe 0009 TO®N

9% LS9t 60%T %%l A A sy 8991 6T¥C 8%Z 009t 0 1o43u0)

¥ 61 Yt S'N SI € | £4 [ &4 S'N 1t - no 0 Iv *¢’s’1

¥0l1 €0TZT 6&8T7 LET 692¢ i8 otz? 01eC 0% 667¢ 00s

Tt z9tz elzr Tye (2% 811 ¥i61 ¢€£S2T 0S¢ 662¢ 0s?

16 Stz ‘o0zt Ot 15:1A %01 060T ¢€liT §1i¢ 88t 0 0006

€6 £€L81 TYET 9¥Z  0TYE ‘8 ghygt  96%C 0Ve 65¢€ 00S

0Tt 89St 9€€T ¥he 69S€ 801 00L1 90%Z 9§¢ ozve 0s?¢ vz

i8 9091 0677 1Tz .0TYE L6 5761 087 0¢€¢ €6€¢C 0 0009 05" ®eN

96 ¢s0t 097z o007 ovee 9¢1 0861 o0l€gz 0T 602¢ 00§

S6 lsoz otz lit ogee 88 6€£61 917 O0F€T 69¢¢ 0se

Lo {00z 00T 007 oyee 96 L9tz olL1z 002 Yo0te 0 0006

88 €941 9teT TlT 68E€ $6 99/1 e€6%T 80C 13: 149 00S

16 0Z9t1 91eZ 1¢ 01s¢e €8 SGLT  9¥el 9% Sleg 0si

S6 §6ST 0LTT 012 £6€E 16 SE0C 092 0ttt 0¢tE 0 0009 To®N

0s zegt  e€tyT 6%t 679¢€ 8Y 1991 €6%YC S¥%C 009¢ 00s

15 719t 9tyz 0si 608t 139 6€E91 90%Z 8% 629¢€ 0s?

Le 6251 00%Z StEe SELE he S0L1T 0687 EET €LSE 0 0

udd udd

eN -5} b | d N eN v) 1 d N (111 1-] ‘o3%00

192034) kayutrtes
2661/1661 1661/0661 togwoeyg

‘ggal1lp KItufivs teopun unoi18 siuwid ved o spovs
uooss ut (emMed »..-\msv #0131923U85U0D sreIsulm o Kvide 291103 DDD O 3139333 t(¢) orquy



1438 Annals of Agric. S¢.. Moshtohor, vol. 30(3), 19972

As for the effect of the interaction, it is abvious from
the same data that, cycocel treatments tented to ameliocrate
the effect of salinity treatments on the uptake and
translocation of such determined mineral elements.

Generally, it could be concluded that under such
condition cycocel at 250 ppm was recommended for reducing
and ameliorating the depressive effect of salinity on
growth, yield and quality of pea plants.
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