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ABSTRACT

Soybean (Glycine max L. Merr.) veriety "Olark"
wag reised in sand on a free-nitrogen nutrie-
nt solution containing different amcunts of
ancdium chloride up to 60CD ppm. The number
end dry welght of nodules, root nltropgensss
activity, vegetsiive vigour and contents of
nitrogen phosphorus, iron, menganese and god-
ium were determined fwice during growth snd

at maturity. Alse, flowers number, at maxi-
mum flowering stage, and pods number and grain
yield at maturity were recorded.

The reaults snowed that a211 the tested
paremeters were depressed by increaping sal-
inity. Grain yield was rednced to 10% et
salindity of +6000 ppm. Nitrogen fixed per
plant wes reduced %o 0.398 gm at a salinity
of #1000 ppm, te 0,111 gm 8t 5 salinity eof
44000 ppni and to 0.018 gin &t 8 salinity of
+6000 ppm. A positive correlantion was found
between nitrogen percent in plant and that
of iron, manganese and phosphorua. The laest
three elen=nisz were negpotively correlsted to
sodium percent.

INTRODUCTION
Problems of soll sslinlty sre ce¢ritical conatrains to improve and deve-
Lop grain legumes production (Ibrahim et al. 1978 and Mannus and Framnco,
1981), Soybean 1g relatively a new crop to Egypiisn Agriculture and
oscoupiee sbout 40,000 ha. annually (Hemdl and Alma Bl-Din, 1981).

Previous studies showed that sslinity reduced the growth of soy-
bean (Abel and Msokenzie, 1964 and Shabassy et al. 1972) and affected
the upteke of phosphorus (Mettson, 1967 and Metwally et sl. 1977) irom,
menganese snd sodium (Dahiys and Singh, 1976)}. Also, sodium sccumuls-
tion resulied in plant failure to utilize nitrogen in protein aynthesis
(Richards, 1954, Dahiye snd Singh, 1976 and Frote end Tucker, 1978).
However, informstion converning absorption of nuirlents in associstion
with biological nitfrogen fizstion by soybeamn under selinity streas ia
lacking.

The pregent work asimed to £ind out the bilologleslly fixed nitrogen
by soybean under zalinized free-nitrogen conditicns and the iron, man-
genese, phosphorus and sodium abserbed in associstion.

WATERIALS AND METHODS

The experiment was conducted mt Soil Salinity Leboratery, Alexandric.
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Pots of 2B cm. diameter, 36 em. height provided with s hole at bottom
Tor drainsge were filled with sslt-free sand. Soybean (Glycine max,
L. #Merz), variety "Clark" was sown al a2 rote of 10 plunte/pot on 25/3/
1985, GSeeds were treated wilth local rhizobisl strain ineculum pro-
vided by the Department of Agricultursl Miereblology, Minlatry of
Agrisulture, Egypt. TFor the first wesk after sowing, the pots were
irrignted every 2 doys with Bond's medified CUnrne's fres-nitrogen
nutrient solution (Allen, 194%) with additional doses of the imceulum
Bight days after eowing, the pots recelved drriputions wlth Bond's
solutlen (Control}, Bond's eolukion +500, 1000, +2000, +40U0 and
+b000 ppm of NaCl, Irripgation wes applied every 2 days with the pro-
per lesching requirement to svoid salt accumulation., Twelve repli-
cates were uaed, 4 of which removed 45 dsys after amowing, 4 after BO
deya (maximum flowering), and the lasi 4 lefs to maturity (118 days
after sowing).

T

At the 45, BO and 118 Jsys after sowlng, the plant was carefully
uprooted end the root waa rinsed in tep water then in distilled water
exolsed end subjected to nltropenace Slsivity tmessurement by the
acetylena reduction techmique (Herdy e% si. 19731), Erfeciive nodules
wers counted and their dry weight st B6-68°C deverinmwei. DZant» and
shaota were dry weighed then snslyzed Tor toiel nltrogen, phosphorna,
iron, mangenese and godium (Cetienis, 1980). Flowers were counted 80
daoys from sowing and yield of pods and greing wers taken at meinrity.

The obtained date were analyzed stetisticslly (Snedecar and
Duncan, 1967). -

RESULTS AND DISCUESION

The reeullts obtalned ere summsrized in Tebles 1, 2 snd j. 1% 1=
elear from the deta in Table 1 that presented ss 2ither number or dry
welght of nodules, nitrogenasse activity of root and vegatative vigour,
gll declined gently es esllinity inereased up to 1000 ppm then Tather
steeper with further salliniiy lnoresse. This ocourred at all plant
sges examined. Wilth age, Tor 8ll salinity levels, the number snd dry
walght of asdules, nitrogenase sctivity increased up te & meximmm {at
about 80 days) then declined towards harveat. Vegetative vigour,

however, proceeded progressively uniil harvest (Teble 1). The aver-

sge welpghi of' a singles nodule {dry weight of nodules per mmmber of
fiodulea) and 1te nitrogensse activity (nitrogcenaze activity of root/
number of nodules) tended to incresss slightly &s the number of nodu-
les decreased (Calculated from Table 1).

Maximum flowera produced/plant, &s seesn in Tabls 2, showed the
game trend ss sbove with increseing sslinity. From the same table,
it 15 sesn that flowers set wes the pame (about 37%) for control snd
500 ppm NeCl, but declined to about 3U% st 4000 ppm, then to LT% at
5000 ppm NaOl trestment, On the other side, grain yleld decreased
progresgsively with salinity until reached almost about 10% of that
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of the control at 6000 ppm HeCl. Nitrogen fixed ms shown in Table 1
was 0.567 gm/plant for control, then decreaged progressively with NaCl
inerease, Thia is doue to the reduotion in plent growth (Table 1)and
in nitrogen percent of plant (Table 3). Figure 1 showa the relative
decline with gelinity of graim yield, dry weight of nodules, Hz-aae
eotlvity end of tetal nitrogen fixed by & plant. The decline in dry
weight of nodules snd in Hz-ase activity with salinity was nearly of
the same order while that in grain yleld was more steeper, The dec-
line in nitrogen fixed took an intermediate poslition except at the
higher salinity becuase of gharp decline in nitrogen percent,

Table 1r Effect of salinity in Bond's rolution on nodulation,
nitrogenase activity and vegetative vigour of soybean
plant at different ages™,

NaCl added Rodules/plant Hitrogensse Vegetative

to Bond'a activity vigour (dry

saolution, ppm. Number - bry ;eight. 4 mole C 34/ welght),
gm. root/h.;. g./whole plant

45 daya

240.5
222.3
189.T7
127.2

84.6

24.1

6.4

days (maximom flowering)

306.2
293.5
280.7
198.8
123.6
26.2
5.6

dsys (maturity)

Q
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Teble 3 shows the percenteges of nitrogen, phosphorus, iron, man-
ganese and sodium in dry plant materisls at different atasges of growth
as eslinity inoressed up to #6000 ppm in Bond'a solution, In young
plants N% was not affected up to +4000 ppm, L% not slightly stimulated
at #1000 ppm. At 6000 ppm, NaCl treatment 1% dropped almeat to half
its value at lower concentrsiions., Drop in phosphorus percent started
at HeCl higher ihen 1000 ppm, while that in iron and in manganese were
at concentrations higher fhan 2000 ppm. Sodium percent inereaesed ste-
adily with selinity.




Table 21 Humbezr ¢f Clowers, TlowarTa =et, noy
fizad by soybesn plent ae affected by
nutrient solution.

HaCl added Rumber of  Flowers Grain yisld, Biologleally™=
to Bond's . x XE nitrogen
solution, flowers™/ a8t &+/plent fixed,

pPpm mg/plant

o

500

1000

2000

4000

6000
L.S,D, at (5%)

567 .4
504.6
397.7
2743
111.0
18.3

4.8
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Each wvalue within the table is the mesn of 40 plante (10 plants/pot x
4 replicates).
= Accounted at BO days
% Flowers set = Number of pods at maturity/Number of flowers.
2x% Determined at 118 days.

Tsble 31 Effect of salinity in Bond's soclution on percentagea* of
nitregen, phosphorus, iron, mangangse and sodium in soybean
plant at different growtil gtages.

HaCl added Hitrogen Fhosphorus Iron Menagsnese Sodium

to Bond's -3 i _1
solution, ppm. % = 107°% x 10 x 1077 % %

45 days ege.

0 96.9 13.0
500 97.5 13.1
1000 9.5 14.3
2000 - 74.2 13,3
4000 5 6H.9 8.6
£000 6 48.8 6.7

L.5.D.at (5%) 12.0 1.6

80 days sge (maximum flow

(o] 69.9 11.3

500 24613 86.0 11.5
1000 2.712 72.8 11.7
2000 2.626 50.4 12.3
4000 2.465 50.1
6000 1.286 49 .4
L.S.D.at (5%) 0.284 10.8

118 days Bge

o 3.034 70.0

500 2.803 67.2
1000 2.705 71.0
2000 2.612 53.9
4000 1.790 52.8
6000 0.523 45.2
L.S.D.at (5%) 0.204 10.0
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Each value ie the mean of 40 plante (10 plants/pet x 4 replicstes).
= Based on the oven dry weigh% of the plant.

Tn middle sge (BO days) NE wes almost the same for treatments up
to 4000 ppm then decressed almost to half this value at 6000 ppm HaCl.
Phosphorua % declined all through with {increansing salinity. Iron wae

the same for trestments up bte 200U ppm NaCl then declined to helf this
value with further ineresse in salinity. Mensganese had reduced only
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et higher salinity (6000 ppm NaCl). Sodium increased steadily with
increasing Nall concentration.

At full maturity, nitrogen percent took on declline with riging
salinity all through, phosphorus percent at concentrations higher than
+1000 ppm end iron percent at concentrations higher thanm +2000 ppm
were declined, manganese percent did not vary snd sodium percent in-
creased stlll with salinity.

With age, in saline media (Table 3), nitrogen percent apprecisbly
inereased, phosphorus and iron percentages slightly decreased, meng-
anese percent asppreciably decreased but sodium percent sttained the
seme value allthrough. Correlation coefficients (r) between nitrogen
percent on one side and P, Pe, Mn and Na percentages on the other
side were +0.5319, +0.6530, +0.3359 and -0.672, respectively.

100
Dry weight cf nodules
-«- Root Nz—ase motivity
Grain yield

Nitrogen [ixed

Relative

2000 4000 6000
NaCl wmdded to Bond's nutrient wsolution , ppm

Relative depression in dry weilght of nodul
and root nitrogensse activity at maximum 1°
wering sge and grain yield and biologicall
nitrogen fixed at maturity of soybean plar
as affected by selinity in Bond's solutior.
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Thm resulte obtained in the present study with Tenpett o the effe-
ot of salinity on soybenn yleld are in genersl agreamsnot with that rep-
ortad by Biuharde (1454) snd Ayerws nud Wentoot (1976). Wish ragpect to
Ehie mllrogen fixed By soybesn plant, the obtained rssults confirmed pre-
vipus invesiligation ol Bl-ghekweer end Berekat (1984 ) for fubs besn on
tond trzated wifh ndtrogap-fres nutrlent solution. Algo, wikh raepeot
to ebsorprion of nutrients By soybesn plant, the obtained results ere
in paralisl with previous Anvestigstions of Bnnhungey et al, (1372) for
phouphorus, of Baniga and Siogb (14976) for phespherus, lron, manganeas
azd sodiwm snd ol El-Shekwéer and Bavakat (1984) For phoaphorua and
poteasium.
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