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ABRSTRACT

Seeds of Five Glvcipe max cultivars ( Columbus, Caland,
iseex, Clark, and Crewford) were subjected to saline irrig-
ation water ( 0,3000,6000, and 9000 ppm NeCl), and presawing
seed soaking in either ( 50 and 100 ppnm GA)), or ( 500 and

750 ppm CCC }.

Saline irrigation water at the lower level of 30NN ppm
increased the germination percent of the tested soybean
cultiver seeds except Glycine max cv. Crawford, while the
medium and high selinity levels ( 6000 and %0GG ppm ), seed

germination of five soybean cultivars was markedly reduced.

All tested aspects ofF qrowth including height, fresh
and dry weight of the five soybean cvs. seedlings were markedly

depressed with the increase of NaCl level in irrigation water.

Under conttol conditions, presowing seed soaking in both
GA or CCC. solutions increased the germination precent of
Clark seeds and decreased it for the other varieties. However,
under saline conditions, seed scoking treakments improved
the germination of Clark and Crawford only, and the kreatments
relatively reduced the harmeful effects of salinity on seedling
growth.
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0 INTRODUCTION

One of the major problemes which interferes with crop
growth and production is salinity conditions: of soil or
irrigation water. High salinity levels, usually reduce
water absorption which in turn inhibits the most physiol-
ogical processes, resulting in either reduction or complete
failure of seed germination. Several investigators, e.gq.,
Bernstein and Hayward {1958), Strogonov (1962}, Tailakav
(1967), Petrosovits (1968), Merri and Poljakoff (1970),
and, Rai (1977), studied the differential respomnse of seed
germination with respect to Kind and salt concentratioen,
a3 well as the emparing effect of these factors on growth
and yield aspects of different crops. Mainwhile, the use
of growth regulators including gibberellic aeid and cycocel
is Known to increase the tolerance of plants to the adverse
effect of soil salinity (Nieman and Bermstein 1959). The
responae of plants teo such substances varies according to
the nature of the used substance, its concontration, and
the growth stages of treated plants (uppel and sing 3976).
Also, it was reported that presowing treatments or har&ening
of plant seeds induced good germination (Cocks and Dorald
1973), increesed tolerance of plants to salinity as meas-
ured by more a;tive coleopeile - growth {Hafeez and Hudson
1964), and, developament of bigger root system (Chanduri

and Weibe 1964).
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Nowadays, fhe current national plan calls for cultivate
eccnomical crops in the newely reclaimed lands by using the
available water sources, such as the underground and dranaige
water. Under such conditions, it is desirable to evaluate
the salinity degree of irrigation water which may nok adve-
raly reduce sced germination and also try to minimize or
counteract the hermeful effect of saline water by several
means. Therefore the aim of Ehie investigation was to study
the influece of chloride salinity and presowing seed treat-
ments with Gﬁ,or ccc., upon seed germination, height, and

weight of seedling shoot for Five saybean cultivars plant.

MATERIALS AND METHODS

A pot experiment was conducted under green house con-
ditions at N.R.C., Dokki, Cairo, Egypt, to study the effect
of different levels of godium chloride, presowing seed
treatment with GAjor CCC solutions upon germination percen-
tage, seedling height, fresh and dry weight {asrial
parts), for five soybean cultivars (Columbus, Caland, Issex,
Clark, and,Crawford). Plastic pote, 15 em., in diameter
supplied with drainage hole were used as seeds bed, and
each pot was filled with air dried pure sand, previﬁ;
usly treated with Con. hydrechlorie acid and washed throu-
ghly with water. Twenty treatments were applied for each
Spp., and each treatment consist of ten pots. The treatments
were four salinity levels of itrigation weter ( 0,3000, 6000,

and 90800 ppm. NaCl }, and their combination with
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presowing seed soaking for 6 hrs., in either GA}(SD and
100 PPM.), or CCC (500 and 750 PPM.), sclutions. Concerning
the salinity treatments, the seeds were presowing soaked
also for the same period in tap water, In all cases, the
soaked seeds in either tap water or growth regulator
solulinns‘were air-dried on filter paper before sowing at
a constant depth in the pots (10 seeds/pot}. After sowing
8ll treatments {each of 10 pots}, were arrangeal in complete
randoemized block design, and the pote of each treatment
recieved the proper saline irrigation water in sufficient
volume to allow dripping, and theﬁ at Z days interval
throughout the experimntal period. The number of germinated
seeds per each poi waa daily recorded until aconstant number
of seedlings was cbtained and the germination percentage
was then calculated. The seedlings were then allowed to
grew, and for seedlings fertilization, one g., fronm éach
of Ammonium nitrate and Superphosphate were sdded ta each
pot. After six weeks from starting the experiment, seedling
height, fresh, and, dry weight (at 70 C°), of seedling

aerial parts were determined.

RESULTS AND DISCUSSION

1- Effect of saline Irrigation water and Presowing seed

soaking on Germination percent:

The data of germination percent for the seeds of
different soybean species as affected by saline irrigation

water and presowing seed treatment as well as their inter-
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action are presented in tab{e (1). It is obvious from

these data thot the lowest salinity level of irrigation
water increased the germinétion percent of the tested seeds,
with one exception, being the seeds of Cv.,Crawford, where
its germination percent value decreased than the control.
Similar results were obtained by Abichandeni and Bhatt

(1965) with Pennesetum typhoides and Sorghum vulgere, and,

Mandour 52313(1985) with Brassica alba seeds. The medium

chloride salinity of irrigetion water, (4000 ppm), however
showed a slight and insignificant reduction in seed germi-
nation of soybean cvs. {Columbus and caland),while seed
germination of the other species was markedly . decrea-
sed . Seed germingtion of all tested Glycine max cvs. plant
wes sharply depressed at the higher salinity level of
irrigation water {9000ppm), where the lowest germination
percentages were recorded. The observed decrease in seed
germination of soybean CVS. plant due to high selinity
level are in agreement with thoee obtained by Uprety and
sarin (1974), Rai (1977}, Khadr_EP§}:(19BD).,and Mandaur

et. al{1985).

Regarding the effect of presowing seed sosking in GAJ
or CCC. solutions, the obtained data (table 1), reveal
that under control conditions (Zero salinity), the concen-
tratione used of these substances decreased seed germination
of the tested soybean CVS., except seed germintetion of CV.

Clark, where presowing soaking treatment with the different
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concentrations of both substances increased clearly its
getmination percent. Moreover, the obtasined data show that
the presowing soaking treatments decrcased slightly the

germination percent ofLrawford in comparison to soybean

CV¥S. {Columbus, Celand, and lssex).

The intereaction effect between saline irrigation
water and presowing seed soaking treatments in GAzor CCC
eolutions on seed germination showed various responces
table (1). Generally, the présowing soeking treatments in
the adopted cancentrations of both substances failed to
improve seed getmination percentage of CV¥S. Columbus,
Caland, and Issex speeics when seeded under the different
levels of saline irrigation water. On the other hand,
soaking treatments developed clearly the germinatiocn
percentage of both CVS. Clark and crawford, when geeded
under such conditions of galipity. The above mentioned
results indicatethat only the germination of CVS, Clark
and crewfard was positivily affected by preeowing soaking
treatments wether they eeeded under saline or non saline
conditions. In this respect, Soliman (1979), observed
promotion effect of CCC solution on seed germination of
Egyptien berseem seeded under saline conditions, whereas
GA3did not odercome this conditions, mainwhile El-Fouly
(1972), observed that CCC solution did not improve the

germination of wheat seeds under saline conditions.
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2- Effect of saline Irrigation water and Presowing seed

Socaking on seedling Growth:

The mean values of seedling height (cm.), fresh, and,
dry weight of seedling shoot, together with their standard

error values are presented in tables Z and 3.

A- seedling Height

Data presented in table (2) showed a general decrea-
sing effect on seedling height by increasing NaCl conc., a result
which may be due to the disturbance in metabolic pathway
of plants, resulting from the adverse effect of salinity on

enzyme activity {Strogonov 1962).

Comparing the dsta given for GA3 and CCC growth
regulators, it is obvious that, soaking seeds in GA; 100
ppm, increased the seedling height of soybean CVS. (Colombus,
Caland, Issex, élark and C?awford. The results also indicate
that CCL treatments had a general decreasing effect on seed-

ling height of the tested seeds except CV.Clark.

The dinteraction between salinity treatments and arowth”
substsnces showed that GA3 treatment 50,and 100 ppm. increased
seedling height of the tested seeds grown under different
levels nf NaCl comﬁared with their counterparts grewn under the

same levels of salinity but did not soaked previously in GAB'
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Regarding the effect of CCC upon seeds subjected
to saline conditions, the pravious table showed that the
conc., of 750 ppm CCC depressed seedling height of CVS.
( Caland and Crawford ) and slightly increased the
seedling height of CV. Clark however the %00 ppm.,conc. did

not exert appreciable effects.

B - Moisture Content:

Salire irrigatinon genefally induced increase in the
moisture content of columbus, Caland and Issex seedlings
and remarkable decrease in moisture content of elark
and Crawford seedling grown under the different levels of

Natl ( Table 2 ).

The concentrations used of GA} and CCC reduced the
mojieture content of CVS. Clerk and Crawford under saline
and non-saline conditions. The increaaed moisture
coentent af soybean CVS. seedlings grown under saline
conditions might be attributed to a decressed rate of

trangpiration { Strogonov, 1962 ).

C. Fresh and Dry Weight

Data presented in Table {3) revealed that both fresh
and dry matter production decreased by incressing NaCl
concentration. Pre Soeking seeds in CCC regulators at

conc., of 500 and 750, increased both fresh and Dry Weight

-03 -



Women's Coll. Aon. Rev.
Vol. 15 (1990).

production of CYS. Caland, Issex and Clark, a resqlt
which ig in hermony with ‘those obteined by KishK and Shalaby

( 1983), and Khafagi et. al (1984).

The obtained data indicate clearly that, at least
one of the used concentrations aof GA3 or CCC stimuleted
fresh and drv weight production of the five soybeam CVS.

subjected to saline conditions.

The interaction between salinity conditions and pre-
sowing soaking treatments showed in most cases a general
reduction in both fresh and dry weight of seedlings.
Nevertheless, soaking treatments seems to be usefull,
where these treatments enables the seedlings to survive
under the highest level of saline water ( 2000 ppm ).
Generally, it could be concluded that clark and Crawford
seeds seemed to be more salt tolerance, while sovbean
ctltivars Columbus, Caland and Issex eeeds are relativel;
selt sensitive. However the imbelonce in nutritive
cations in tissues of salt sffected plants mey also be

respopgihle far the depression of growth,
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Table (1): Effect of saline condition and seed treatment on

germination percent.of soybean CV¥S. Columbus,

Caland, Issex, Clark and Crawford.

NaCl Growth Coluﬁbus Caland Issex Clark L rawford
PpR ATl germ. |, germ. germ. germ. germ.

gore.S 28 foprn. 2 2% | gern. 22 lgorn £ 32 fpern. 2 52

the - the ®  the ®  the ®  the

cont. cont. cont. cont. cont.

Control (77.0 100.0178.3 100.0 '93.3 100.0]68.8 100.01%1.0 100.0

GA}BD 53.0 €8.8|54.3 69.3 69.3 74.8|B0.8 117.4 |86.0 94.5

0 GA31DO 66.6 84.4|67.0 85.5 82.0 B7.8[B4.3 122.5(88.0 96.7
CCC 500 (S4.5 70.7(55.5 70.8 61.0 65.3|94.7 137.6 [85.0 93.4

cCC 750 |70.D0 90.9|73.0 93.2 77.0 82.5194.0 136.6 |927.0 100.0
Control |90.0 100.0|79.6 100.0 98.3 100.0|81.6 100.013B1.2 100.0

GA} 50 7.0 863.3|58.5 . 73.5 65.0 66.1183.0 101.7 |83.7 103.Q

3000 GA, 100 (62.0 68.8(63.4 79.6 | 70.0 7%.2|B6.0 105.3 |B6.D 105.9
CCC 500 |64.0 71.1{65.0 Bi.6 72.0 73.2|83.2 101.9 {82.0 100.9

CCC 750 (61.0 67.7|62.0 77.8B 69.0 70.1|85.0 104.1 |87.0 107.1
Control {74.0 100.0}76.0 700.0 82.0 1pC.0|58.0 i00.0{81.2 100.0

GA3 50 51.8 68.9(53.0 69.7 59.0 71.9|66.0 113.7 {68.0 101.1

600D GA) 100 |48.0 643‘ 50.0 65.7 56,0 68.2)73.0 125.0(71.0 116.4
CCC 500 |52.0 70.2)53.4 70.2 58.0 70.7]72.0 124.1}167.0 109.5

CCC 750 |48.0 &64.B149.5 &5.1 54.0 65.8|76.0 131.0173.5 120.0
Control (67.0 900.0(62.D 100.0 69.0 100.0}43.0 100.0 (42.0 10D.0

GA3 50 35.0 57.3136.5 58.8 43.0 62.3|48.0 911.6 |44.0 104.8

9000 GA3 100 |40.0 Q?.S 42.0 67.7 48.0 69.5(53.0 123.2(|50.3 120.0
CCC 500 (41.0 &7.2)|43.4 ,70.0 49.0 71.0}54.0 125.5148.0 114.3

tcc 750 |39.0 63.9 64,5 47.0 68.1|56.0 130.2|52.5 125.0

-

40.0
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and moistuge content (%) of five Glycine max cultivars.

ghoat height {c=}

P

‘eatments . Columbus Caland Issex Clark Lrawford

l Grawlh Shoot Hoisture|Shoot Moisture |Shoot Moistuge |Shoot  Moistury Shoot Moistur
subs. height  content |height content |height cantent [|hsight content height content
ppa cm i cn % cm % cm % cm a
Control 10.5:1.9 719.2 14.0s3.4 81.4 15.0£2.3 82.7 14.922.5 86.2 |15.2¢3.7 82.5
GA} 50 A.921.7 81.9 [17.0:3.1 B3.3 13.0:2.9 78.5 19.2:3.0 B4.6 1&.);2‘.? ZSJ

' CA) 100 |12.821.5 82.8 |21.0:2.2 4.7 17.0:2.2 83.5 19.3:1.4 B3.2 | 17.8:3.6 15.6
CCC s00 B.9:0.7 717.5 71.0:2.2 81.9 14.0:1.6 80.8 18 21.7 B0.7 [14.523:.1 0.3
ccc 750 | 11.921.1 77.4 10.021.9 a0.7 160:1.1 82.0 18.522.0 81.8 | 18.0:2.1 082.4
Control 9,221.4 83.3 9.‘6:1.-’4. 85.5 13.7:2.0 85.6 14.2:1.,3 84.4 114.8¢1.0 80.6
GAy S0 9.6:0.3 84.2 |11.9£1.2 82.3 14.1:3.0 B3.0 17.2:3.2  80.3 | 14.0s2.0 72.7
CA; 100 | 13.311.5 B2.0 16.421.4  83.6 17.715.2  83.7 16.612.6 B3.2 [16.020.3 70.5
CCC 500 9.0:1.7 81.3 7.621.2 1.5 13.4:1.2  82.6 15.2:2.8 81.0 |13.0:1.9 72.5
ccC 750 | 11.3220 80.4 B.621.6 81.7 15.7:86.1  83.8 16.6:3.0 82.3 [13.3:2.1 4.5
Cuntrul B.0:0.3 83.3 7.64:0.6 8a.2 12.5¢1.B  81.6 13.5:1.8  03.0 [13.2:2.1 70.0
I:A, 50 11.4:0.7 82.8 9.7:1.3 81.8 15.9:3.8 77.7 16.3:3.0 80.6 |14.2¢1.6 72.3
Gay 100 12.9:2.0 83.7 13.1:0.8 - 83.5 16.9£3.5 81.3 16.2¢3.0 B1.8 [16.9:2.1 71.2
CCC 500 9.1:1.7 73.3 6.9:0.3 82.5 13.6:1.6 74.2 14.5:1.2 80,4 |{12.7:2.0 7.4
cce 756 | 9.6x1.9 775 5.9121.1 80.0 16,1517 78.2 15.2:2.6 79.0 |13.9:21.8 7.0
Control -— - - - -— = — - o —
1 GAy 50 11.021.% 85.7 8.3:0.7 81.8 15.0:2.6 76.7 14.3:1.5 80.5 |13 zl1.6 66.0
Gﬁ} 100 13.2:2.7 B5.0 9.8+1.4 82.7 17.023.6 75.0 15.5£2.3 g1.4 |15.323.2 62.5
{ ceE 500 ?.1:1.8 80.0 4.8+0.9 ga.5 13.124.4  61.7 13.624.1 79.6 |12.321.2 60.0
gccC 750 11.021.9 72.5 3.0+0.4 81.3 15.0+2.6 6B.3 14.321.5 £80.0 [13.3:1.0 £0.6

# Meuns und standard deviation of 20 plants.
[
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Tuble (3 )*: UrFeet of U intersetion bulween salinily and growlh subslaoces on fresh weight{9/plant)

ad dry weight (9/plant) of Five Giyeine max cullivars.

Treotmenils Culumbus ) Calnnd Issuex Clark Cruwlord

seel  Growth Fr.wk. Ory wt. [Fr.wt. Ory.wt. |[Fr.wt. Dry wt. (Fr.wt. Ory wt.|Fr.wt. Dry wt

o s::; 9/plunL  9/plant [9/plant 9/plant |9/plant  9/plant |S/plant 9/plant| 9/plant 9/plan

Control |2.4psem2 0.5 }2.10:0.1 0.39 2.20:0.12 0.38 3.19:0,18 0.44 ) 3.25:0.4 0.57

GA3 SU 2.212.03 0.4 [2.40:0.3  0.40 2.60:0.6  0.56 }3.20:0.37 .0.49) 2.60:0.21 U.6U

c CA3 100 |2.92:30,7 0.6 [2.30:0.3 0.35 2.80:0.46 0.46 |2.88:0.4 D.47 | 2.76:1.0  D.56

£CC 500 [1.82: 0.1 0.4 [2.21:0,4  0.40 2.50:0.2 0.48 |[3.0120.29 10.58] 2.10:0.14 0.54

CCC 750 [230:.21  0.52 |2.29:0.4  0.44 2.90:0.1 0.52 [3.09:0.3 0.56| 3.24:0.3  0.57

Control {150:.92 0.25 |1.80: .01 0.26 2.50s.21  0.36 }3.33.0.08 0.52(3.04:5.0 0.58

GA} 50 19u:.02  0.30 12.20: .36 0.41 2.53:1.4  0.43 [4.23:0.5 0.50]2.20:0.23 0.6V

3000 L‘.A} 100 YzOus.04 0,36 |2.50: ,32 0.4 2.95:0.85 0.48 |3.1240.06 0.52]1.90:0.01 0.56

cCcC 500 [1.39..32 ©0.26 (1.90: .25 D.35 2.48:1,2  0.43 |2.65:0.04 0.48]2.0010.2% 0.5%

CCC 750 {1.58:.51  0.3% (2.30: .4  0.42 2.91:1.0 D.t7 |[3.00:0.03 D.53}2.20:0,42 0.5¢

| Control {0, 9:.01  0.15 [1.4620,5 0.22 1.9620.06 0.36 [2.8320.02 0,48 | 180:0.72 0.5¢

: BA} S0 1. 42.25 0.24 |2.62:0.2  0.46  |1.8420.1 0.41 2.84:0.3 0,55/ 2.02:0.98 . 0.5¢

'6D00 GAT 100 (1. 6:.43  0.26 |2.36:1.2 Q.39 2.26:0.21 0.42 [2.76z1.2 0.50]1.98:1.2 0.5

! CCC 500 |0, 6:.02  0.16 {1.95:0.3  0.34 1.82:6.05 0.47 [2.30: .25 0.45]1.85:0.868 0.5

cce 750 |0, 8: 0.1 0.18 [1.60:0.1  0.32 1.70:0.03 0.37 |20 1.0 0.42[1.97:0.92 0.5

; Control == — — o = = = — = -

i GA, 50 | 0. 7:.002 0.10[1.60s .61 0.29 [1.35:0.01 0.32 |1.£0:0.9 0.35[150:0.3 0.4

i 9000 t:A3 100 | 0. 8x.04  0.12 1.9z .09 0.33 1,32¢0.12  0.33 |2J0:1.2  0.39 |120.20.11 - 0.4

; ¢cce soo | 0, 4+.03  0.08)1.95: .3 0.38. [0.98:0,03 0.36 |2.40:0,32 0,44 |110:0.19 0.6

i gcc 750 | D, 42.02  0.11[1.50: .01 0.2~ [1.20:0.015 0.38 {1.70:0.15 0.36 ]%.32:0.21 0.¢
1 1

41 Meons and stardacd deviation of 20 plants.

-100-



