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ABSTRACT

Peenut variety Baladi "107" and covpea "Lupia Fetriat® which
weTe grown ip a green house saud culture experimsnt wers subjec
ted to different salt ireatmsnts. Thess include FaCl, MgzCl .CQCJ.E,
mizture of chlorides, Na_SO,, MgsSO,, mixture of solpbates and miz-
ture of sulphates and chgnridos edded in concemtration of 4000 ppa.
The base solution was Bond's modified nutrisnt solutiom of 1000 ppm.
lnoculation with the proper rhizobia was also included as a trest-
ment. The dry weight and beight os plants, number &f poot nodules
nitrogen percent and yield were tested at two intervale during the
growih stage.

laoculation was successful for peanut but not for cowpea. At
a salt comcentration of 5000 ppm. in irrigation sclution, the de~
preszion sffect on the tested ghn:acteriutics for both pesnut and
cowpea depended om the C17: SO, in the irrigation molutionm. Calcium
ions iz the chloride fora asd %he mest deterioratinmg effect.

IETRODUCTION

It is well kaown tha%t symbiosis between rbizobia ard their boat
legume is affected by differsnt envirozmental faciors. (Vincent ,
1965). The amount of nitrogan fixed, therefore, varies according to
the extent to which the eanvirommental conditions permit the aymbio-
tic potentlal to be realized,

Under normal field condition, the amount of stmospheric nitro-
gen assimilated by legumes varies from 30 to 140 pounds per acre iz
a grovih season and was 88 pounds/acre for peanut (Nutman, 1965),

Under salims conditions nodulation of legumes sesms 1o face same
problems (Viocent, 1965 ; Dahiya and Singh, 1976 and Richards,1954).
Many investigators (Morris, 195353 Longanathan and Krishnamoorthy ,
1977) showed the necessity of Ca’ = and Mg''@ to legumes, but their
toxic levels in irrigation water was seldom studied under field con-
ditions (Vincent, 1965). He showed the necassity of SO to logume
plants while Fox et al. (1977) stated that older lsaves accumulated
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sulphur if 1% yas supplied in excass., Neither necessity nor
toxicity of Na' and C1™ 40 the symbiotic nitrogen fizmtion
process under field conditions has been completely investi-
gated.

The objective of the present study was to investigate
the salinity effect on the growth of cowpea and paanui under
different types and conceatration of salt selutions,

MATERIALS AND METHODS

Feanut (Arachis hypogsea) variety "Baladi 107" and cowpea
(Vigng sinensis) variety "Lupia Fetriai™ planted in sand irea-
ted with Bond's modified nutrient sclutiom (Allsn, 1559) wers
used Ffor this study. The experiment was carried out under a
green house condition in glazed pots of 35 cm dismeter and 45
cm height.

Fifteen seeds wers sown per each pot ia May 1978 and 4
wecks later 6 plants per pot wers left to maturity. The expari-
ment was terminated in September of the same year, irrigation
with basic nutrient and salt solutions was carried out sach
other day in excessive amounts teo prevent salt accumulation dur-
ing the growth season through free drainsge.

The experiment comprissd 8 salt treatments: 4000 ppm NaCl,
4000 ppm CaCl,, 4000 ppm MgCl,, 400C ppm Na 50, y 4000 ppm HgS0, ,
mixture of chiorides (1333 ppg NaCl + 1333 gpm CaCl, + 1333 ppm
MgCl Jy mixture of sulfates (2000 ppm Na_SO, + 2000 ppm MgsO, )

nd Bixturs of chlorides and sulphstes (gé ppn NaCl + 666 ppm
saltatraatmant was dIssolved in the Ba d's nutrient solition
which wae contained 1000 ppm of nutrisats. So, the total salt
concentration of each treatment was 5000 ppm.

CaCl + 666 ppm HgCJ? + 1000 ppm Ns so,g + 1000 ppm MgS0 ﬁ) « The
B

Two more treatments wers included in the experiment: the
first, Bord’s nutrient sclution with nsither malt added nor in-
oculation and the second, Boud's nutrient sclution without salt
added but with Lnoculatiﬂn.'Thase two itreatment were ths comirol
of the experiment. The treated pots were inoculated with the aff=
activa rhizobia to the lsgume variety, a week after sowing. The
rhizobia was previously igsolated from sffective anedules of sach
legume. All treatments were run in 6 raplicates.

The height, fresb and dry weights (66°C for 48 h,) and num-
ber of nodules of plaats at 2 intervals duriag tke growth season
(48 and 78 days from sowing for peanut end 67 aad 106 days for
cowpea) weTe measured from two different sets of the experiment.
The yield as pods and grains was taken only for cowpea. The nitro=-
gan combent of peanut plants was determiped sccording to Jackson

(1962).
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The data obtained wers statistically aralysed (Steel and
Terris, 1960).

RESULTS AND DISCUSSION

According %o the design of the experimani 3 types of eff-
ect are availsble for discussion: 1~ tha imoculation effust
judged by comparison between the two comtrols, 2= tha total
salinity effect by comparison between the second comirol and the
s2lt mixture treatment and 3= thae spscific salinity effect by
comparison smong the individual salt trestments,

Inoculation effect:

For peanut, Teble 1 show +that inoculation increased aigni-
ficantly the dry weight and height of planmts, the number of root
nodules and the nitrogen uptake at the age of 48 days. The obtai-
ned ipcrsase dus to fipnoculation amounted to 24, 17, 252 and 30 %
of that of control 1, respectively. This effect extended to the
later age but to a lower magnitudse with respect to the number of
nodules and vanished with respect to the height of plants . The
nitrogen percent was not affected at any age.

For cowpea (Table 2) inoculation had no effect on any pro=
perty tested at any age.

These results would agres with Vincent (1965) whe stated
that ssed inoculation may raesult in fallure or partial success ,
With reaspect to cowpea, Brown (1959) showsd that anodulating abi=-
lity of ‘rhizobia rangad frem those that wvere uid.ly promissous
to athers thai wers marksedly specific.

Total salinity effect:

The treatment of mixture of salts comprising c¢hlerides and
sulphates in equal amounts, in comparison to that of the control
2, would as previocusly mentioned refer to the effect of salinity
i.e. osmetic effect. In this connection with respect to peanut,
the data presented in Table 1 show that salinity of 5000 ppm de=
pressed significantly the dry weight and height of plants and con-
sequently the mitrogen uptake as the nifrogen parcent was not eff=
scted. This effect became greatar as the plants matured, The de-
pression in dry weight was 28% at the age of 48 days while rea-
ched 43% at the age of 78 days of that of the control (1000 ppa).
The number of nodules was not affected.

¥ith respect to cowpea , as shown in Table 2, the raduction
in dry weight dus to the same salinity lsvel was similar to that
in peanut as it reached 42% of that of the control by the age of
106 days, thougb the effect at the sarliar age was not sigmificant.
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Table 23 Effact of inociketion =d ¢idlexent galta on srowuth chiarncteristicas of covpen =

After 67 doysm of sowing ' Aftor 106 days of sowdng

Trestuent |Surber | Plant | Dry |Kumber | Plant Pods Crains

Dry
welght | of  |height : of  |helgh
e inadules cm nodulss| em Number (Welght |Thunber

1~ Contxol (L) weesvres | #al 19:1 34.8 21.9 6046 5.2 26.7
{Fo sali,no inceulatlon)

2= Control (2) snercass 4.1 ! 24,6 34.6 26.7 63.7 5.5 31.5
(Wo sal¥, inceuletien ) 1

3= NECl saseccasmmrnvaine 1.7

2,8 17.6 14.7 27.4 20.3
Callyuverwsrnosasros | Lol | 2.3 16.1 5.3 2542 ' iz,.2
MEClywsaaeasmmndane 1.7 2.9 17.8 2.9 333 15.7
Mixture of chloridef | 2.5 6.9 25.0 10,5 32.6 13.1
Neg80y aevessuuseane | 2.0 19:8 21.8 31.4 57.9 : ‘ 41,7
Mg80, seeanssswwrns | o2 22.2 33.7 11.6 50,3 22.2

. Hxture of sulphotef 3.8 18,1 33.2 19.5 44,3 30.6

tixture of chlorides | 3.3 21.5 28.3 20,9 31.9 34.3
and sulphnte |

g
g
.
|
i
g
p
&)
&

L'S'D'O.'OS 1.6 7 11.5 5.C 2.1 9.8 21.5 20,8

s All date presented per plant bosis (avorace of 36 plantg = 6 replie
pot) .«
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However, the yield was not infiuenced, either pods: or graisns,
pumber or Wweight. Similar affects were observed by Richards
{1954), Lagerwerf and Zagle (1961) and Dabhiya and Singh(1976),

ecific salimity effact:

Comparisons among single salt kreatwents with referaenca
to the mizzure salt treatments would reveal asy spscific salt
effect since all treatmeuts were adjusted to Lhe SalNg S0DCED=
tration of 5000 ppu.

With respect to pesnut (Table 1), chioride salte treat-
went, compared to that of sulphate, reduced the dr»y weight and
height of plants a5 wall as the nitregen percent. Tetal nitrogen
uptaka, being a product of N% and dry matter, was tha most ipe
fluenced by chlerids relative to sulphate. The number of nedulaes,
bowever, was not affscted. Among chloride salte, CaCl, was the
nost depressive on grwoth parametsrs. For mature plen¥s, the dry
welght and height of plants , suwbsr of aoduies, nitroges uptaks
annhmpnmmutumanswuuumulwutwcwlthn
oy sither MgCl, or NaCl tregtaents which otherwigse had gt
equal elfects, is sulphate: Hg’*_or Hz‘ wers of equal sffect. It
might be of interest to notice that the sulphate mixture treat-
went did not briag any chasnge in growth characteristic otber than
ths control ireatment. Therefors, the reduction in growth para-
maters brought ia by the chlorides + sulphates mixtures trestment
seamed to be a specific effect of chloride ions rather ihan osmo-
tic affect.

This ¢ah also #Found with cowpea (Table 2), but the level of
significance was not Teached in most of the casas.
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