Wamen's Coll. Ann. Rev.
Vol. 15 (1990).

EFFECT OF SALINE CONDITIONS AND GROWTH REGULATORS
ON GERMINATION AND GROWTH OF FIVE
_5_ SOYBEAN CULTIVARS PLANT.

*

¥ o
R LEINAB, ¥.M, ABCU BAKR AND BODOUR ABOU-LEILA
FPT. DEPY., WOMEN'S CCLLEGE, AIM SHAMS UNIV,, AND
MATIONAL FESEARCH CENTRE, DOKKI. CAIRO, EGYPT.

ARSTRACT

Seeds aF Five Glvcine max cultivers ( Columbus, Caland,
isaex, Clark, and Crewford) were subjected to saline irrig-
ation water ( 0,3000,6000, and 9000 ppm NaCl), and presawing
seed soaking in either ( 50 and 100 ppnm BAJ), or { 500 and

750 ppm CCC }.

Saline irrigation water at the lower level of 3000 ppm
increased the germination percent of the tested soybean
cultivar seeds except Glycine max cv. Crawford, while the
medium and high selinity levels ( 6000 and %000 ppm ), seed

germinaktion of Five soybean cultivers was markedly reduced.

All tested aspects of growth including height, Ffresh
and dry weight of the Five soyhean cvs. seedlings were markedly

depressed with the increase of NaCl level in irrigation water.

Under control conditions, presowing seed socaking in both
GA or CCC. solutions increased the germinaktion precent of
Clark seeds and decreased it for the other variseties. However,
under saline conditions, seed scoking treaktments improved
the nermination of Clark and Crawford only, and the treakments
relatively reduced the barmeful effects of salinity on geedling
qrowth.
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. INTRODUCTIODN

One of the msjor problemes which interferes with crep
growth and production is salinity conditioms: of so0il or
irrigation water. High salinity levels, wsually reduce
water absorption which in turn inhibits the most physiol-
ogical processes, resulting in either reduction or complete
Failure of seed germination. Several investigaters, e.q.,
Bernstein and Hayward {1958}, Strogonov (1962}, Tailskov
{1967), Petrosovits (1968), Merri and Poljokoff {1970),
and, Rai (1977), studied the differential response of seed
germination with respect to Kind and sall concentratien,
as well as the emparing effect of these factors on growth
and yield aspects ofF different cropsa. Mainuwhile, the use
of growth regulators including gibberellic zcid and cycocel
is Known to increase the tolerance of plants ko the adverse
effect of so0il salinity (Nieman and Bernstein 195%}. The
responae of plantas te such substances varies according to
the nature of the used subatancé, its concontration, and
the growth stages of treated plants (uppel and sing 59?6).
Also, it was reported that presowing treatments or har&ening
of plant seeds induced good germination (Cecks end Dorald
1973), increased tolerance of plants to salinity as meas-
ured by more a;tive coleopeile - growth {(Hafeez and Hudsan
1964), and, development of bigger root system {Chanduri

and Weibe 1964).
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Nowadays, fhe current national plan calls for cultivate
ecgnomical 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 salirity degree of irrigation water which may nok adve-
raly reduce sced germingtion and also try to minimize or
counterack the haermeful effect of saline watker by several
means. Therefore the aim of £hiﬂ investigation was to study
the influece of chloride salinity and presowing seed treat-
ments with Gﬁ;nr ccc., upon seed germinaktion, height, and

weight of seedling shoot for Fivs saybean cultivars plant.

MATERIALS AND METHODS

A pot experiment was conducted under green house con-
ditions at N.R.C., Dokki, Cajiro, Egypt, to study the effect
of different levels of sodium chloride, presowing seed
treatment Hith'GA3ur CCC solutions upon germination percen-
tage, seedling height, fresh and dry weight {aerial
parts), for five soybean cultivars {(Columbus, Caland, isaex,
Clark, and,Crawford). Plastic pote, 15 cm., in diameter
supplied with drainage hole were used as seeds bed, and
each pot was filled with air dried pure sand, previﬁl
usly treated with Con. hydrachloriec acid and washed throu-
ghly with water. Twenty trealtments were applied for each
Spp., and each treatment consist of ten pots. The treatments
were four salinity levels of itcrigation weter ( 0,3000, &000,

and 9000 ppm. NaCl 3}, and Eheir combination with
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presowing seed soaking for 6 hrs., in either Ges(SD and
100 PPM.), or CCC (500 and 750 PPM.), sclutions. LConcerning
the salinity treatments, the seeds were pfesnwing soaked
also for the same period in tap water. In all cases, the
soaked seeds in either tap water or grawth requlator
solulians‘were air-dried on filter paper before sowing at
a conatant depth In the pots (10 seeds/pot}. After sowing
all treatments {sach of 10 pols)}, were arrangeal in complete
randemized 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 pot wea 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 fertilizetion, one g., from éach
of Ammonium nitrate and Superphosphate were sdded ta each
pot. After six weeks from sterting the experiment, seedling
height, fresh, and, dry weight {at 70 C?), of seedling

derial parts were determined.

RESULTS AND DISCUSSION

1- Effect of saline Irrigation water and Presowing seed

soaking on Germination percent:

The data of germination pereent 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 table (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 ebalr (1985) with Brassica alba seeds. The medium

chloride salinity of irrigetion water, (4000 ppm), hawever
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 germinetion of all tested Glycine max cvs. plant
wes sharply depresesed at the higher salinity level of
irrigation waeter (9000ppm), where the lowest germination
percentages were recorded. The obeerved decrease in seed
germination of soybean CVS5. plant due to high selinity
level are in aqgreement with thoee obtained by Uprety snd
sarin (1974), Rai (1977}, Khadr_EEg}:(1BBﬂ)._and Mandaur

et. al{1985).

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

Clark, where presowing soaking treetment with the different
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concentrations of both substances increased clearly its
getminatiﬁn percent. Moreover, the obtesined data show that
the presowing soaking treatments decreased slightly the

germinaticn percent ofCrawford in comparison to soybean

CYS. {Columbua, Caland, and Ilssex).

The intereaction affect between saline irrigation
water and presowing seed soaking treatments in GAzor CCC
solutions on seed germination showed various responces
table (1). Generally, the présowing speking treatments in
the adopted cancentrations of both substances failed to

'imprnve seed gefmination percentage of CVS. Columbus,
Caland, and Issex speeics when seeded under the different
levels of saline irrigation water. On the other hand,
goaking treatments developed clearly the germination
percentage of hoth CV5. Clark and crawford, when seeded
under such conditions of salinity. The above mentioned
results indicatethat only the germination of CV¥S. Clark
and crewfard was positivily affected by presowing socaking
treatments wether they seeded under saline or non ealine
conditions. In this respect, Soliman {1979), observed
promation effect of CCC solution on seed germination of
Egyptian berseem seeded under saline conditions, whereas
GA3did not ovércome this conditians, mainwhile El-Fouly
{1972), observed that CCC solution did not improve the

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

Soaking 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 2 and 3.

A - seedling Height

Bata presented in table (2) showed a general decrea-
sing effect on seedling height by increasing NaCl cond,aremﬂt
whirh may be due to the disturbance in metabolic pathway
of plants, resulting from the adverse effect of salinity on

enzyme acktivity {Strogonov 1962).

Comparing the dsta given for GA3 and CCC growth
regulators, it is obvious that, soaking seeds in GAg 100
ppm, increased the seedling height of soybean CVYS. (Colombus,
Caiand, Issex, élark and C?awford. The results alsuo indicete
that CCC  treatments had a general decreasing effect on seed-

ling height of the tested seeds except CV.Clark.

The Jinteraction between salinity treatments and nrowth-
substances showed that GA, treatment 50,and 100 ppm. increased
seedling height of the tested seeds grown under different
levels nf NaCl cumﬁared with their counterparts grown wunder the

same levels of salinity bui did not soaked previously in GA3.
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Regarding the effect of CCC upon seeds subjected
to saline rconditions, the pravious table showed that the
conc., of 750 ppm CCC depreased seedling height of CVS.
( Caland and Crawford )} and slightly increased the
seedling height of CV. Clark however the 500 ppm. conc. did

not exert appreciable effects.

B - Moisture Content:

Salime irrigation genefally induced increase in Lthe
moisture content af columbus, Caland and Issex seedlings
and remarkable decrease in moisture content of clark
and Crawford seedling grown under the different levels of

Natl ( Table 2 }.

The concentrations used of GA3 and CCC reduced the
mojieture cantent of CVS. <Clsrk and Crawford under saline
and non-saline canditions. The increaaed moisture
content of soybean CYS, seedlings grown under saline
canditions might be attributed to a decressed rate of

transpiration { Strogonov, 1962 ).

C. Fresh and Dry Weight

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

conc. of 500 and 750, increased both fresh and Dry Weight
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production of CVS. Caland, Issex and Clark, a resqlt
which is in haermony with those obteined by KishkK and Shalaby

{ 1983), and Khafaqgi et. al (1984).

The obtained data indicate clearly that, at least
one of the used concentrations of GA3 or CCC stimuleted
fresh and dry weigh* production ofF the five soybeam CVS.

subjected to saline conditions.

The interazction between sslinity conditions and pre-
gowing soaking treatments showed in most cases a general
reduction in both fresh and dry weight of zeedlings.
Nevertheless, soaking treatments seems to be usefull,
where these treatments enables the seedlings to survive
under the highest level of saline water { 000 ppm ).
Generally, it could be concluded that elark and Crawford
seeds seemed to be more salt tolerance, while sovbean
cultivars Columbus, Caland and Issex eeeds are relativel;
salt sensitive. However the imbalonce in nutritive

cations in tLissues of salt affected plants mey also be

responpsihle for the depression of graowth,
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Table {1): Effect of saline condition and seed treatment on
germination percent.of soybean CY¥5. Columbus,
Czland, Issex, Clark and Crawford.
NalCl Growth Enluﬁbus Caland Issex Clark C rawford
PPR™ Subs.ppm. ‘germ. |, germ. germ. germ. germ,
gere.% 22 lgurn. 2 22| gesn.? 2% faern £ 22 fgern. ¥ 22
the - the - “  the the ®  the

cont. cont. cont. cont. cont.
Centreol |[77.0 100.0(78.3 100.0 '93.3 100.0|68.8 100.0 {31.0 100.0
GAJBD 53.0 6£8.B|54.3 A9.3 69.3 7T4.B|BD.8 i17.4 |86.0 %4.5
0 GA31DD 66.6 B&.4|67.0 85.5 82.0 B7.89(B4.3 122.5|B8.0 .96.7
CCC 500 (54.5 70.7{55.5 70.8 61.0 65.3[%94.7 137.6 [85.0 93.4
CCc 750 |70.0 90.%9)73.0 93.2 77.0 82.5]|94.0 1i36.6|91.0 100.0
Control |%0.0 100.0179.6 100.0 98.3 100.0(81.6 100.0181.2 100.0
GA3 50 57.0 &3.3|58.% 73.5 65.0 66.1{83.0 501.7 |83.7 103.0
3000 £A; 100 |62.0 68.8(63.4 79.6 | 70.0 71.2)86.0 105.3 (86.0 105.9
CCC 500 |64.0 71.1{65.0 B1i.6 72.0 73.2|83.2 101.9 82.0 100.9
CCCc 750 (61.0 &7.7(62.0 77.8 69.0 70.1|85.0 104.1 |87.0 107.1
Control (74.0 100.0(76.0 700.0 82.0 tpg0.0|58.0 100.D381.2 100.0D
GA3 50 51.8 68.2|53.0 69.7 59.0 71.9|66.0 113.7 68.0 101.1
6000 GA) i00 (48.0 6&3‘ 50.0 65,7 56.0 68.2|73.0 125.01(71.0 116.4
CCC 500 |52.0 70.2153.4 70.2 5.0 70.7172.0 124.1 (67.0 108.5
CCC 750 (48.0 64.B149.5 &5.1 54.0 65.8|76.0 131.01{73.5 120.0
Control! |61.0 100.01l62.0 100.0 69.0 100.0}43.0 100.0 |(42.0 10D.0
GA3 50 35.0 57.3136.5 5B.8 43.0 62.3|4B.0 111.6|44.0 104.8
9000 GA3 100 (40.¢0 q5.5 42.0 67.7 486.0 69.5(53.0 123.2 (50.3 120.0
CCC 500 (41.0 &7.2(43.4 ,70.0 49.0 71.0}154.0 125.51)48.0 114.3
ccc 750 |39.0 63.% 64.5 47.0 &8.1056.0 13D0.2|52.5 125.0

-

40.0
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Table (2 7: Effect of tha interaction between sallnily and grawth substances on shoat height {ca)

and moisture content (%) of Five Glycine max cultivars.

s

‘eatments - Columbus Caland Issax Clark Lrawford

l Growlh Shoot Moisture|Shoot Moisture |Shoot Moistuce |Shoot  Moisture Sh?ot. Moistur

I' subs. height content |height content |height cantent |haight content [height conkenl
ppm cm i cm % cm % cm 5 cm i
Contral |10.5:1.9 79.2 [14.G:3.6 8.4 15.02.3 B2.7 16.9:2.5 86.2 |15.2¢3.7  82.5
GA, a0 A.9:1.7 81.9 [17.0:3.1 B3.3 13.0:2.9  78.5 19.2:3.0  B4.4 1&-332? ;):5.7_'

' Ga; 100 12.46:1.5 82.8  21.0:2.2 84.7 17.0:2.2 83.5 19.3:1.4  B3.2 |17.6:3.6 15.6
CCC 500 B.9:0.7 7.5 [i1.0:2.2 81.9 14.0:1.6 80.8 18 21.7 BO.7 [14.523.1 T4.3
cco 750 | 11.921.1 77.4 (10.0:1.9 80.7 16021.1 82.0 18.5:2.0 61,8 |18.0:2.1 B2.4
Contrel 9.2:1.4 83.3 9.511.4 B5.5 13.7:2.0 85.6 14.2:1.3 64.4 |14.8£1.8 B0.6
GA3 S0 9.6¢0.3 84.2 11.9+1.2 82.3 i4.1:3.0 B3.0 17.2:3.2  80.3 | 14.0s2.0 72.7
GA; 100 13.321.5 B2.0 |i6.421.4 B3.6 17.7:5.2  B3.7 16.612.6 B3.2 [16.0:0.3 70.5
CCC 500 9.0:1.7 81.7 7.6:¢1.2  81.5 13.4:1.2 B2.6 15.2:2.8  81.8 |13.021.9 72.5
cCcc 750 | 17.3:20 80.4 B.6:1.6 81.7 15.7:4.1  83.8 16.6:3.0 B82.3 |13.3:2.1 4.5
Cuntrul B.0:0.3 83.3 7.4:0.6 B4.2 12.5¢1.B  81.86 13.5:1.8  03.0 [13.2:2.1 70.0
CAy 50 11.4:0.% 82.8 9.7:1.3 @1.8  }i5.9:3.8 777 16.3:3.0 80,6 [14.2£1.6 72.3
Ga, 100 12.9¢2.0 83,7 |13.1:0.8 - 83.5 16.9£3.5 B1.3 16.2:3.0 B1.8 |16.9:2.1 1.2
£CC 500 9.1:1.7 73.3 6.9:0.3 82.5 13.621.6 T4.2 14.5:1.2  80.4 [12.7:2.0 71.4
ccc 750 | 9.6:1.9 775 5.921.1 80.0 14.1:1.7  78.2 15.2:2.6 79.0 |13.9:21.8 1.0
Control - - - - - - - - - —
1 GAy 50 11.0s7.% 85.7 8.3:0.7 8i.8 15.0:2.6 76.3 14.3:1.5% 80.5 |13 z1.6 66.0
E.‘i} 100 13,2:2.71 63.0 F.8:7.4 Bz.7 17.0:3.6 753.0 15.6:2.3 81.4 [15.3:3.2 62.5
fcect soo ?.1:1.8 60.0 4.840).9 00.5 13.1:4.4 81.7 13.6:4.1 7. [12.321.2 &60.0
gcc 750 11.021.9 72.5 3.0+0.4 81.3 15.0+2.6 &8.3 14.3:1.5%  R0O.0 [13.3:1.0 40.6

# Meung und standard deviation of 20 plants.
[
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Table (3 }*: UrTeel of Lhe doteroetion belwoen galinily and growll sulslaoces on Fresh weight{¥/planl)

aud dry weight (9/plant) of Five Liyeine max cultivars.

Treabmenls Columbus ) Calnnd Isyuex - Clark Cruwlard

~ecl  Grawth Fr.wt. Ory wt. [Fr.wt. Ory.wt. (Fr.wt. Dry wt. [Fr.wt. Dry wt.| Froet. Dry wt
m s:g;. 9/plonl 9/plant [3/plant  9/plant |[9/plant  9/plant [$/plant 9/plant | 9/plani 9/plan
Control |2.4gsennz 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

GA; U 2,21:.03 0.4 ]2.40:0.3  0.40 2.60:0.4  0.56 |3,20:0.37 .0.49) 2.60+0.21 U.6U

G CA3 100 |2.92:.0.7 0.6 {2.30:0.3 D.35 2.80:0.46 0.46 |2.8B:0.4  0.47 | 2.26:1.0  D.56
£CC 500 [1.82: 0.1 D0.4% |2.27120.4  0.40 2.50:0.2 0.z8 |3.01:0.29 0,58 2.10:0.14 0,54

CCC 750 |230..21  0.52 |2.29:0.4  0.44 2.9010.1 06.52 [3.09:£8.3 0.56| 3.24:0.3  D.57
Control {150:.32  0.25 (1.80: .01 0.26 2.50+.21  0.36 }3.33.0.08 0.52]3.04:5.0 0.58

GA} 50 15u:.02 0,30 {2.20: .38 0.41 2.53:1.4  0.43 |4.23:0.5 0.50|2.2050.23 0.6U

3000 GA 300 )cfus.04  0.36 2.50: .32 0.¢1 2.95:0,85 0.48 |3.1240.08 0.521.50:0.01 0.56
CCC 500 [1.3v:.32  0.26{1.90: .25 D.3% 2.48:1.7  0.43 | 2.65:0.04 0.48 | 2.00:0.21 0.55

CCC 750 {1.58:.51  G.31 [2.30: .4 0.42 2.91:1.0 © D.87 [3.00:0.03 D.53|220:0,42 0.5

' Control 30, 9:.07 0.15[1.46:0,5  0.22 1.96:0.06 0.36 [2.83:0.02 0,48 |180:0.72 0.5¢
GA} 50 1. 42.25 U0.24 |2.42:0.2  D.44 ~ [1.842D.1 0.41 2.84:0.3 0,55 | 2.02:0.98 . 0.5¢
'aD00 GAT 100 1. 6:.43  0.26 |2.36:1.2  0.39 3.24:0.21 0.4z [2.76z1.2  o0.50)1.98:1.2 0.5
; cet 500 |o. 62,02 0.1601.95:0.3  0.34 1.82:0.05 0.47 [2.30: .25 D.45]1.65:0.88 0.5
cce 750 |0, 8: 0.1 0.18 {1.60:0.71  0.32 1.7020.03 0.37 |20 £1.0 0.42 |1.97:0,92 0.5
: Control — — — - _— — — — — — o
; G, 30 0. 7+.002 0.10]1.80s .61 0.29 1.35:0,01 0.3z [1.80:0.9 0.35[150:0.3 0.4
/9000 GA 100 | 0. Bs.04 0,12 1.9 .09 D.33 1,32:0.12  0.33 | 2J0:1.2  0.39 |120.20.11 - 0.4
ot 500 | 0, 4s.03 0.08[1.95: .3 0.J8. 10.92:0,03 ©0.36 |240:0.32° 0.54 |110:0.19 0.&
f ccc 750 | 0. 4202 0.11[|1.50: .07 0.28 1.20:0.015 0.38 {17620.15 .34 |9.32:0.21 0.2

2 MWeans and stamlacd deviation of 20 plants. -
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