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AB5٦RACT

S5eeds of fi٧e 0lvcine max cultivars ( Colunbus, Caland,

isaex, Clark, and Crewfard) were subjected to saline irrig-

ation water ( 0,3000,6000, and 9000 ppM NeCl), and presowing

seed saaking in eithe٤ ( 50 and 100 ppm 0A r و٥( ( 500 And
 ذ

(.pm CCC750 م

Saline irrigatian water at the 1ower level ٥f 5nnn ppm

increased the germination percent of the tested soybean

cultivar seeds except Glycine max C٧. CrawforD while the
« ، و

medium and h1gh aelinity levels ( 6000 and 9000 ppm ), seed

germinatian of five s0ybean culti٧aFs was markEdly Teduced.

Al1 tesfEd aspects ٥f qrowth including height, fresh

and dry weighH Df the five Goyhean c٧s. seetlings wEre markedl  ر

depressed with the increase of NaC] level in irrigation water.

Uder cantTol conditions, presDwing seed saaking 1n both

GA ٥r CCC. sDlutions increased the germination precent oF

Clark seeds and tecreased it for the other varieties. However,

under saline canditions, seeD soaking treatments impraved

the nerminatian ٥f Clark and Crawford only, and the treaLments

relatively reduced the harme ful effects of salinity on seedling

gr0wth.
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INTRODuCTIOR

0ne ٥f the major problemes which interferes with crap

growth and producLion is salinity conditions: af soil or

irrigation ater. High salinity levcls, usually reduce

water absarpEian which in Eurn inhibits the qost physiol-

agical pracesses, resulting in either redurtian or compleEe

failura of seed germination. Several investigatars, e.9٠,

Bernstein and Hayward {1958), 5trogonov (1962), TaiIakov

{1967), Petrosavits (1968), Merri and Poljaا aFF (1970),

and, Rai (1977), studied the differential response of seed

germination with respect to Kind and salt concentratian  و

aa well as the emparing effect of these factors on grawtH

and yield aspects ٥f different crDps. Hainile, tHe use

٥f growtH regulators including gibberellic acid and cycacel

is Known to increase the talerance of plants Lo the adveree

effect afsoil salinity (Nieman and Bemnstein 1959). Ihe

respanae af plants to such substances vsries according to

the nature af the used substance, its concantration, and

the growtF stages o٤ treated plants (uppel and sin 1976),

Als0 iL و was reported that presowing treatments or hardening

af plant seeds induced goad germination (Cacks ond DDnald

197), increased talerance af ants م1 t salinity as aeas-

uTed by mDre active coleopeile growth {hlafeez and Tudsan

1964), and, developMent of bigger raot syste (Chanduri

and Heibe .( ا196
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Nowadays, the current national plan calls for cultivate

econanical craps in the newely Teclaimed lands by using the

available water aurces, surh as the underground and dranaige

water. Under such conditions, it is desirable to evaluatE

the salinity degree Df irrigation water which may noE adve-

rsly reduce seeD garminatian and also try t0 minimize or

c٥unteract the herme fu] effect of ealine water by several

means. Therefore the aim of thie investigation was to study

the influece af chloride salinity and presawing seeD treat-

ments ith GA or ccc., upon seed germination, height, and

eight of seedling shaot for fivs saybean cultivars plant.

MATERIALS AND METHOD5

A pot experiment was canDucted under qreen house con-

ditions at N.R,C., Dakki, Cair0, Egypt, ta study th effeet

٥f different levels of sodium chloride, presowing Beed

treatment with GAor CCC solutions upon germination percen-
tage, seedling height, fresh and dry weight (aerial

parts), for five soybean cultivars (CoLumbus, Caland, Issex,

Clark, and,Cr awforD). P1astic pot6, 15 cm., in diameter

su pplied with drainage hole were used As seeds beD, and

Each pat was filled with air dried pure sand, previo-

usly treated 4ith Con. hydrachlaric acid and washed throu-

ghly with water. Twenty treaLmenEs were applied for each

5pp ٠ و and each treatment consist of ten pots. The treatments

were four salinity levels ٥f iErigatinn weter ( 0,3000, 6000,

and 900D ppm، NaCl ), and
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presowin aeed و soaking for 6 hrs., in either GA, (5D and

100 PPM.), or CCC (500 and 75٥ PPM.), solutions. Concerning

the salinity treatments, the seeds were presowing saaked

als0 for the same period in tap water. In all cases, the

soaked seeds in either tap water or growth regulator

solulions were air-dried on filLer paper befare sowing aL

a constant depth In the pots (10 seeds/pot}٠ After Bowing

all tTeatments (Each of 1D pots), were arrangeal in c0mplete

TandoMized block design, anD the pote of each traatment

recieved the proper saline irrigation waLer in sufficient

valure t0 allow dripping, anD then at 2 days interval

throughout the experimntal period. The number of germinated

seeds per Each pot waa daily recorded until aconstant number

of seedlings was obtained and the germinatian percentage

waE then calculated. The seedlings were then allowed to

grew, and for seEdlings fertilization, one g0, from each

٥f Ammonium nitrate and Superphosphata were Added La Each

p٥t. After six weeks fram starting the experiment, seedling

height, freah, and, dry weight (at 70 c°), of seedling

aerial parts were determined.

RESULTS AND DISCUSSION

1- ٤٤٤ect ٥f saline Irrigation water and Presowing seed

saaking an Germination percent:

The data of germination percent for the aeeds of

different s0ybean species as Affected by saline irrigation

water and pesoing seed treatment as well as their inter-
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action are presented in table (1). It is abviaus from

these data thot the lowest salinity level ٥f irrigation

water incrEased the germination 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 BhatE

(1965) wit8 £ennesetuntyphoidee and Srghynvulgere, and,

Mandour bal» (1985) ith بر Brassica alba sEeds. The medium، ي 

hloride salinity of irrigation water, (6000 ppm), However

showed a slight and inBignificant reduction in seed germi-

nation ٥٢ soybean cvs. {Columbus and caland), while seed

germination of the ather species was Markedly decrea-

sed • Seed gerninetion ٥f ll ه tested Glycine max cvs. plant

wae sharply deprEsAEd at the higher salinity level of

irrigation water (900Dppm), where the laxest germination

percentages Here recarded. The obBerved decreate in sEed

garmination ٥f saybean CV5. plnt due t high salinity

level are in agreement with thoee obtained by Uprety End

sarin (1974), Rai (1977), Khadr e ,a1-(1980) ا .and Mandaur
،

et٠ al(1985).
 ب

Regarding the effecL ٥f presawing seed s0eking in [A
 ذ

ar CCC. salutions, the abtained data (table 1), reveal

that under control conditions (lero Aalinity), the concen-

tratiane usEd of these eubstances decreased seed germination

of the tested eoybean CVS., except seed germintation ٥F C٧.

Clark, where presowing 80aking treatment with the different
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concentraLians of both substancea increAsed clearly iLs

germiNation percent. foreover, the obtsined data show that

the presowing soaking treatments decreased slightly the

germination percent of£rawfDrd in camparison to saybean

C٧S. (Columbus, Caland, and Issex).

The intereaction effect between sAline irrigatian

water and presowing seed saaking trEatments in GA30r CCC

solutians on seedgermination showed various reeponces

table (1). GEnerally, the presowing soeking treatnenLs in

the adopted cancentrations of both substances failed to

imprave sEed getmination percentage of CVS. Calumbus,

Caland, and Issex speeica whEn seeded under the different

levels 0f saline irrigation watar. 0n the ather hand,

saaking treatnents developed clearly the germination

percentage of both CV5. Clark and cTawford, when aeeded

undeT such conditions of salinty. The abave MentiDned

results indicatethat only the germination of CVS. Clark

and crEwfard waa p0sitivily affected by preaawing aoaking

treatments wether they aeeded under saline 0r non aaline

canditions. In this Tespect, 50liman (1979), observed

promation effect of CCC aolution on seed germination of

£gyptian berAeem aeeded under saline conditions, whereas

6Adid not avercome this canditians, mainwhile El-Fouly

(1972), observed that CCC solution did not improve the

germinatian ٥f wheat seeds under AalinE cdnditIons.
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2- EffecL ٥f saline Irrigation water and Presowing seed

5oaking on seedling Growth:

The mean values of seedling height (cm.), fresh, and  و

dry weight of seedling shoot, togEther Mith their standard

eTrar values are presenLeD in tables 2 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

whirh may be due to the Disturbance in metabolic paLhway

of plants, resulting fram the adverse effect ٥f salinity on

enzyme acLivity {Strogonov 1962).

CompaTing the dsta given for GA, and CCC grawtH

regulaLors, it is obvious that, soaking seeds in 6A, 100

ppm, increased the seedling height ٥f Eaybean CVS., (Colombus,

Caiand, Issex, Clark and Crawford. The rEesylts alsa indicate

that CCC treatments had a general derreasirg effect on seed-

1inو height of the tested seeds except CV.Clark.

The interaction between salinity trEatmenLs and. grDwth'

substances showed that GA treatment 50,and 100 ppm. increaed

seedling heighL of thetested seeds gTown undEr different

levels 0f NaC1 campared with their caunterparLs grOwn under [he

same levels 0f salinity bui did not saaked previously n ذ GA.
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Regarding the effect ٥f CCc upon seeds subjected

to salin cond±tions, the pravious table showed that the

conc٥٣,٠ 750 ppm CCC depressed seedling height ٥٤ C٧S.

( Caland and Crawford) and slightly increased the

seedling height ٥f C٧. Clark however the 500 ppn.ر cnnc. did

nat exert Appreciable effects.

B Hoisture Content:

Sal ie irrigation generally inuced increase in the

moisture content Df columbuE, CAland and Jssex seedlings

and TemarLable decrease in moisture cantent of clark

and CTawford seedling grown under the different levels of

NaC1 ( Table 2 ).

The cancentrations used 0f GA, and CCE reduced the

moisture content ٥f CVS. Clerk and Crawford under saline

and non-sAline canditions. The increaaed moisture

c٥ntent ٥f eDybean CVS. seedlings grawn under sal1ne

conditions might be attributed to a decreAAed rate of

transpiratian ( Str0gonov, 1962 ).

C. Fresh end Dry height

Data preeented in Table (3) revealed that both fresh

and dry matter production decreased by incressing NaCl

concentration. Pre Soaking seeds in CCC regulators at

conc٥٠f 500 and 750, increased both fresh and Dry Height

 و-3



Wamen's Coll. Aun. Rev­
vol- 15 (1990).

praduction ٥f C٧5. Caland, Issex and Clark, a result

which is in harmony witn -thase obtained by Kielk and Shalaby

( 19A), and Khafagi et. al (1984).

The obtained data indicate clearly that, at least

٥ne of the used concentrations of 0A, or CCC stimulAted

fresh and dry weight pRoduction ٥f the five soybeam CVS.

subJected to seline conditions.

The interaction between sAlinlty conditions and pre-

sawing 50aking treatments howed in mDst cases a general

reduction in bath fresh and dry weight of seedlings.

 م
 ط

Nevertheless, soaking treatments seems to be usefull,

where these treatmenEs enAbles the aeedlings to survive

under the highest level of aalne water ( 9000 ppm ).

Genera±y, it cauld be concluded thaL clark and Crawford

seeds seemed to be mare salt tolerance, while soybeAn

cultivara Columbus, Caland and lasEx eeeds are relatively

sAlL scnsitive. Haweve٤ the imbalonce in nutritive

cations in tissues of salt ٥ffected plants mey also be

respansible for the depression ٥f grawth.
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Table (1): ٤Ffect ٥f saline condition and Aeed treatment an
germination percent.٥f soybean CVS. Columbus,
Caland, Issex, Clark and Crawford.

NaC] Growth Columbus Caland lssex Clark C ra wford
ppm Subs .ppm. germ. . germ. germ. germ. germ.

٥4germ < as % As as؟ . g ٥٣ asة mج as؟ germ. ٤ نه germ ٠ بي م .germ عم ة0 ٥ ة€ يي م
• عه ٥f٠٥٥ ه ة D ٥4 ٥fمء ة 

 ي
the

 ي
thE the ن٥ the ى

the ٥ي
c٥nt. cont. cont. cont. cont.

Control 77.٥ 100.0 78.3 100.0 68.8 و100.03.3 100.0 91.٥ 100.0
6A,50 53.0 68.8 5 لا.ا 69.3 69.3 74٠8 80.8 117.4 86.0 94.5

٥ 6A100 66.6 86.4 67.0 85.5 82.0 87.8 B4.3 122.5 88.0 96.7

ccc 500 54.5 7٥.7 55.5 70.8 61.0 65.3 94٠7 137.6 85.0  و3.4

ccc 750 70.0 90.9 73.0 77.٥ و3.2 ٥2.5 94٠0. 136.6 9٦.0 100.0

Control 90.0 100.0 79.6 100.0 98.3 100.0 81.6 100.0 81.2 100.0
68 50 57.0 63.3 58.5 73.5 65.0 66.1 83.0 101.7 83.7 103.0

3000 68 و100 62.0 68.8 63.4 79.6 70.0 71.2 86.0 105.3 86٠0 105.9

CCC 500 64.0 71.1 65.0 81.6 72.0 73.2 83.2 101.9 82.0 100.9
ccc 750 61.0 67.7 62.0 77.8 69.0 70.1 85.0 104.1 87.0 107.1

Control 74٠٥ 1٥0.0 76.0 100.0 82.0 100.0 58.0 100.0 61.2 100.0

6A 50 51.٥ 68.9 53.0 69.7 5 .و0 71.9 66.0 113٠7 68٠0 101٠1

6000 6A, 100 48.0 648 50.0 65٠7 56.0 68.2 73.0 125.0 71٠0 116.4
cc٥ 500 52.0 70.2 53,4 70.2 58.0 70.7 72.٥ 124.1 67.0 109.5
ccc 750 48.0 64.8 49.5 65.1 54.0 65.8 76.٥ 131.0 73.5 120.0

Control 61.٥ 100.0 62.0 100.0 69.٥ 100.٥ 43.0 100.0 42.0 100.0
68 و50 57.3 لا5.0 36.5 58.8 4 .ق0 62.3 48٠0 11٦.6 4 .ا104.8٥

6٨ و100 و000 40.0 65.5 42.0 67.7 48.0 69.5 53.0 123.2 50.3 120.0
 م

ccc 500، 41.٥ 67.2 49.0 .ذا70.04 71.0 54.0 125.5 1148.0 .ا3
CcC 750 39.0٠ 63.9 64.5 ا٥.٥ 47.0 68.1 56٠0 130.2 52.5 125.0

»
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Ta٥1e ect إ٤٢٤{2) of tha interact±on between salinity and grosth sطu sعnما es on e tلuم heigt ( ه)
5 ع٠

and moieture content (%) or five 5lcine Max cultivars.

Croth 5Haot oisturc Shoot MoLsture nDatح 
T cntent ±ا بامات٤ ة  اتولم

Moistur

5tbs. heighvt content heigltد مي cantent height cantent height contcnL
٠م٤8 2 cm  ي

ppm c٥
 ثي

Coatrl 10.5٤1.9 79.2 14 .@3.4 81٠4 15.0 ء2.3 ٥2.7 14.9٤2.5 86.2 15.223.7 82.5

69 و50 8.9±1.7 81.9 • 17٠0٤3٠1 62.3 11.0٤2.9 78.5 19.2±3.0 84.6 14٠3٤2.2 75.7
• ٥-٥ }٠.٠

6A 100 12.431.5 82.8 21.02.2 ٥4٠7 17.0 ء2.2 83.5 19.3٤1.4 83.2 17.4٤3٠6 75.6

cCC 50٥ 6.920٠7 17.5 11.0٤2.2 81.9 140 ±1.6 80.8 18 60.7 ء1.7 14.5٤3٠1 74،)

cc٥ 750 11٠9٤1٠1 77.4 10.0٤1.9 80٠7 160٤1٠1 82٠0 18.5٤2.0 81.8 14-0 ٤2.1 82.4

Control 9.2٤1.4 83.3 9.641.4 ل 85.5 13.7±2.0 85.6 14٠2٤1.1 ٥4.4 14.8٤1٠.8 a0.6

9.6 ء0 ا. ووا50 84.2 11.9٤1.2 62.3 14.1٤3.0 83.0 17.223.2 80.1 14.0٤2.0 77٠7

13.1٤1.5 لت100 82.0 16.4٤1.4 83.6 17٠7±5.2 83.7 16.622.6 8.2 16٠0 ء0.3 70٠5

cCc 500 9.0٤1.7 81.3 7.6±1.2 81.5 13.4٤1.2 82.6 15.242.8 81٠٥ 13.0 ء1.9 72.5

ccc 750 11٠5٤20 80.4 8.6±1.6 81.7 15.7٤4.1 83.8 16.683.0 82.3 12.1٤2.1 74.5

Cuntruإ B.00.383.3 ء 7 ءا.0.6 84.2 12.5٤1.B 81.6 13.5٤1.8 05.0 1٦.2٤2٠1 70.٥

11,4٤0٠7 ولت50 82.6 9.7 ء1.3 81.8 15.9 ء3.8 77٠7 16.5 ء3 لا. 80.6 14٠2٤1٠6 72 لا.

1٥u12.92.0 رمث 83.7 17.1 ء0.8 8 .ذ5 16.9 ء3.5 81.3 16.2 ء3.0 81٠٥ 16.9٤2.1 71.2

ccc 500 9٠1٤1٠7 71.3 6.9±0.5 82.5 13.6٤1٠6 74.2 14.5٤1.2 80.4 12.7 ء2.0 71.4

cCc 750 9.6٤1.9 77.5 5.981.1 80.0 14٠1٤1.1 78.2 15.2٤2.6 79.0 13.9٤1.8 71.0

Contral
، GA, 50 11.٥٤1.5 85.7 8.320٠7 81.8 15.0 ء2.6 76.1 16.J٤1.5 80.5 1 66.0 ء1.6

cA 1٥٥ 13.2٤2.1 05.0 9.8٤1.4 82.7 ٥.17 ء3٠6 75.٥ 15.6±2.3 81.4 15.3±3.2 62.5

5! ccE 5UU 9.1٤1٠٥ 60.0 4.8 د0.9 00.5 13.1 ء4ل.4 61.7 13.6٤4.1 7 ا.و 12٠3٤1.2 60.0

ccc 750 1٠0٤1.9 72.5 3.00.4 81.5 15.0٤2.6 68.3 14٠3 ء1.5 80.0 13.3 ء1.0 60.6

+ Muns un statudard deviatiun of 20 plants.

٥
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• ٤# ، ه ،٠»٠. يم (ntت pl)لا/ vlaus on fresh eiyltا nd rutl ::uت linily٤ ةLwutجuد w int44:nE ita» Lا tان' luctا L{}};7 ى{ا

.ycine Max Eultivans{م ive؟ dry weignt (9/plant) oRت، 

٢ reutجm rة Culuu5 Calnn Isvا X CIark CI:wford

acl CrowtH ٢٤٠wt٠ Dry "t. F٤-wt. 0ry.4t. F٤٠wt٠ Dry wt. F٤.wt Dry م wt٠ F٤٠٣t٠ Dry t
5uD5. 9/pIunL 9/plant 3/plant 9/pLant 9/plant 9/plant 9/plant 9/plant 9/plant 9/plan

ppm /ج-٨

Control .240٤0n.2 0.5 2.10٨0٠1 0.39 2.2010.12 0.38 3.1920.18 0.44 3.25 ء0.4 ٥.57

2.21 .ء0{ وقت اة 0 ا. U.340.2 ء 0.40 2.60±0.4 0.56 3.7040.27 ..0-49 2.٥0٤٨.21  .لا6 طا

٥ C81002.92 :ء0.2 ز 0.6 2.J00.30.35 ء 2.80-0.46 0٠46 2.88 ء0.4 ٠٣٥.47 ح 2.24 ء100 لب3 بي D.56

ccc 50٥ 1.82٤ 0.1 0.41 2.21±0.4 0.40 2.50 ء0.2 0.48 3.0120.29 ٥.58 2.10±0.14 0.54
cCc 750 2 ا4.21 0٠52 2.29±0.4 D.4 2.90٤0.1 0٠52 3.09 ي0.3 0.56 3.24±0.3 0.57

Control 15u 0.75 م±12 1.80 ء.01 0.26 2.504.21 0.36 3 لا.300.08 0.52 3.04±5.0 0.56
GA 50 1.9u±،02 0٠30 2.20 ء.34 0٠4٦ 2.53٤1.4 0.45 4.2330.5 0.50 2.20a0.23  uل0.6

3000 36A 100 u±.D440.36 ن 2.50 ء.32 ٥٠41 2.95±0.85 0.48 3.12 د.06 0.52 1.90 ء0.01 0.56
3

ccc 500 1.39٤.32 0.26 1.90 ء.25 ٥.35 2.4B41.2 0 ا.3 2.6520.04 0.48 200a0٠21 0.55
Ccc 75٥ 1.58r.51 0.31 2.30 ء.4 0٠42 2.91٤1.0 ٥.47 3.000.03 0.53 22D ±0.42 0.56

Control 90٠ .ء01 0.15 1.4640.5 0.22 1.960.٥4 0.36 2.85±0.02 0.48 180±0.12 0.54
G٨ 50 1. 4±.25 0.2A 2.42 ء0.2 0.44 1.84£0.1 0.41 2.84±0.3 0.55 2.0240.98 . 0٠5

' ة000
3

100 لنت 1. 6±.43 0.26 2.356٤1.2 0.39 0.42 مد0.21±24 2.76a1.2 0.50 1٠98٤1.2 0.5
cc4 oo ة 0. 6±.02 0٠16 1.95±0.3 0.٦4 1٠82 ء0.05 ٥٠47 2s.2.30 ء 0.45 1.0540.88 0٠5
ccC 75٥ 0. ٥4 0.1 0.18 1.6040.1 0.32 1.70+0.05 ٥.37 20 ±1.0 0.42 1.97=0.92 0٠5:

Control «- س د د،
A 50ت 0. 7±.002 0.10 1.60± .61 0.29 1.35٤0.01 0٠2 180 ء0.9 0 د.5 150 ء0.3 0.4

 لا
9000 64 100 0٠ .±لا04 0٠12 1.91 ء.09 0.33 1٠3240.12 0.3٦ 2.10٤1.2 ٥.39 120.٤0٠11 - 0.4

،
ccc 5oo 0, 4±.03 0.08 1.95٤ ذ. 0.38 0.9u±D.03 0.36 .10 ء0.32 0٠44 1.10 20.19 0.4

cCE 75٥ b. 0.11 .±ه02 1.50 ء.01 0.26 1.2020.015 0 لا.٥ 1.7G20.15 0.٥4 1٠32±0.21 ٥.٩

.-٥f 20 plantsHans and statrard dcviatiunد 
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