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SALT TOLERANCE STUDES ON SESBANIA ACUILEATA
M. Salint,* Z. Aslam,* G.R, Sandha® and R, H. Qureshi**

Salt tolerince of dhancha {Sesbanig aenlegta), = leguminous
Ereen manuting erop, was stud-ed using gravel culture technique.
Results indicate thet germination of dhancha was relutively less
wifected while the death rate of seediings was greally increased at
higher levels of salinity. The average dry weight of the aerial
parts of the plant decreascd [rom [17 g to 41 g (corresponding o
£5 %, reduction in yield) when electrical conductivity of solution
in the root zone was ineredsed from 3 mmhbos el e 15 mmhoa
e, The calcalated EC value ol the subsirate that would cause
50% reduction in yield was 13.7 mmhos cm™!, Ash content
increased progressively in stems and abroptly in leaves when EC
of the substrate was increased beyond 13 mmhos om™I
INTRODUCTION
Dhancha (Sesbonig acufeatad produces lurge smiount  of green matter
per umit area, has 4 short growth period and is lepuminous in nature. By
virtue of these very characteristics it has beeome one of the most important
grecn manuring erops of the irrigated arcas of the Punjab.  The plant is cupable
of fixing atmospheric nitragen thus improving the fertility status of the soil;
has a profuse root system which improves the seil aggregution; cxoretes acidic
juices, and is easily decompaosed by ccllulolytic fungi when added o saline-sodic
soils {Malik and Haider, 19771 This plant thus has & pivetal rele Lo play in
the proposed biclogicul reclamation programime of suline-sodic soils {Sandhu
ang Mulik, 1975). The plant iy not as salt telerant as some other impociant
plant specics {c.g. Diplackne fusea) and cannol be used ay a primary calonizer
. of the highly salt-affected soils.  Nevertheless, accurite measurements regarding
its salt tolorunce limits have never been made.  Some of the previous studies
were carried out using somewhat doubtlul techrigue of soil culture (Al 1973;
Ahmad, 1975) and proebably over cstimated the salt tolerance limits of dhancha.
. Resudts of a recent siudy on salt talerance of this plant using gravel culture
technique (Gurcshi ef gl 1977) are deseribed here.

*Sclant!fic officart ead Principal S¢ientifie officer, Nuclesr Institute for Agriculture apd
#lolagy, Falsalabad,

**Agy ool ate Prafysicr, Dypurtsant of Soll Sclence, UnTvaraity of Agricutaure, Falsalubad.
41




42 PAKISTAN JOUBRNAL F AGRICUITURAL SCTEMEES
MATERIALS AND METHODS
Gravel Colture

Gravel (2-5 mm dia) separated from Lawrencepur sand was washed
successively with dil, HCI, canal water and distilled water and nsed as suppart
for growing plants. Caleulated amounts of Wa,S0,, CalCly, MgpCl; and
NaCl in the ratio of 16:5:1:4 on equivalent basis were dissolved in Atnon and
Hoapland nutrient solution (Hewitt, 1952) to produce required salinity levels.
To muintain a constant salinity level the pots were drained and replenished
with the solution daily after correcting ihe salinity level by the addition of water
or salts as raquired,

Studies on Emergence/Survival Rate of Seedlings

Six different salinity levels ie. EC 3, 5, 10, 15, 20 and 22,5 mmhoscm—}
were prepurcd and the solutions (330 ml) poured into the plastic beakms
containing 1 kg gravel Ten sclected seeds of dhancha were sown in each
heaker and number of seedlings emerged/died recorded daily.  The plants were
harvested alter 4 weeks and the number of nodules on the roots tecorded.  The
treatmients were vepeated three times.

Fost-Seedling Stdies

In this case 12 kg gravel in gluzed pots with a side hole was nsed instead
of T kg gravel in plastic beakers while rest of the procedure was the same as
described above.  The plants after germination were subjected to higher salinity
levels by step-wise increase in EC of 3 mmbos cm™Levery five days.  The plant
height was recorded und plants hurvested afier 60 days of growth. Fresh
weipht yields of aerisl parts {leaves and stems) und roots were recorded separately.
The dry matter yields were noted by drying the plants for 7 days at 70°C,  Total
ash content of leaves und stems was determined using dry ashing procedure
nientianed by Jackson (1962}

RESULTS AND DISCUSSION
{4) Effect of Boot Zone Salinity on Gennination and Survival Rate of Seedlings,

Besults presented in Table { indicate that the germination percentage of
dhancha was slightly decreased at higher salinity levels (a delay in germinalion
was also noticed).  Atan EC level of 15 mnihos cm™! germination was 909
© as against 97% in case of contral.  The germination decreased further to 809
when EC level in the root zone was increased to 225 mmhos cm™L.
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These results are contrary to those of Ahmad (1975) and Al (1975
who reported more pronouaced effect of higher salinity levels on the germination
of dhancha.  They reported 85% and 53 % decrease in germination of dhanchy
b EC lavels of 20 and [6 mmhos ™l respectively. The fgures mentioned
by theic uuthors are exceedingly low and perhaps pertain Lo the number of
seedlings that survved rather thun those that emerged. In very carefully
conducted experments we noticed that, at high salimity levels, most of the
seeds germinuted but the scedlings died after 1-2 days. The percentage of
surviving seedlings decreased from 86 .6 to 23.3 as the BC level increased from
3 mmhos eni™! te 22,5 mmhos em™d.  The 50% decrease in the percentage of
seediings that survived was at an EC lovel of 15 mmbos em—l. 1t is thus
apparent that germunation of dhancha was relatively less aflicted while the
plant was highly sensitive to salinity at scedling stage.

{B) Effect of Root-zone Salinity on the Growth of Dhancha

{1} Planr Height and Nodularion. Results presented tn Table 2 indicate
that average plant hoight decreased progressively from 13% om to 111 cm when
the raot zone salinity was increased from an EC of 3 mmbosem™! to 10 mmhos
cmi” and beyond that the decrease was more pronounced and average plant
height at 22, 5 mmbes o1 was 25 cmi only.  These results are in contradiction
to those reported by Ahmad (1975) who noticod an increase in the average
plant height at an EC of 8 mmhbos em™!,  This differenee in trend could be
due to inherent diflerences in the technigques employed for the salt tolerunce
studics 1o the two cases.

The nodulation of dhancha appears to be drastically affected by the
salinity in the roct zone (Table 1%, No nodulzs were found on the rovls when
the salinity wus increased beyond 10 mmhos cm~1. Alihough Jatz on the salt
tolerance of Rhizobia of dhancha ur: seanty, this abservation warrants further

studies to evaluate the performance of leguminous crops grown in salt-aflected
soils,

(i) ¥ield of Aerial Parts and Roors. Resulis indicate that an incroase
in the rool zong salinity dezreased the dry matter yield of aerial parts us well as
roofs, the eifect being mach more pronounced in case of roots (Table 20, The
statistical amalysis of the results indicates a significant negative COTTe (1100
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between the root zone salinity and the crop yicld (r=—{.9854), The ealculations
from the regression cquation (= {29.6554 5.8953x) indicate that 50%
decrease in the dry muttor yield of the acrial parts of Lhe plint would be at about
13.7 mmhos em™L.  These results are in contradiction to the earlier studies
{Ahmad, 1975; Ali. 1975) whore dhancha has been shown to tolerute much
higher levels of salinity.  Ahmad (1975) indicated an increase in yiehl of dhancha
st an EC of § mmhos cmi—1 and a slight decrease (115920 at an EC of 16 mimlios
em™! as compared to control. The higher tolcrunce of dhancha to salinity
observed by these authors scems to be the reselt of inherent drawbacks of the
soll eulture technique as discussed by Qureshi ef g/, (1977). In conclusion it
miy be mentioned thut the sall tolerunce limits observed in the present study
gppear to be more reliable as they are bassd on a gravel culture technigue,
which ensures constant root zone salinity levels.

(iii) Ask Content. The data on per ¢cent ash content o dhancha laavies
and stems presented in Table 2 indicaie that leaves contained higher percentage
of sults compared with stoms,  Ash percentage of dhanchy stems Increansd
progressively us the root zone aalinity was increased above EC of 3 mmhas o)
{contral) whereas, the lzaves did not show any corresponding nerease upto
an EC of I mmhos el Above EC of 10 mmhos cm™ I, leyves also started
accumuluting salts and at an EC of 20 mnthos em™1 or above increascs in ash
contents of stems and Jeaves were comparable. Ahmad (1975) also reqrorted a
slight increase in the ash content of dhancha at higher salinily levels. The
increased accumulation of salis in plants at higher raot zone salinity levels was
probably the rosult of inercased absorption of salts by the plants to counteract
higher external osmotic pressure, At the higher salmity levels {15 mmbaos em—1)
the forced (pussive) absorption of ions through root membrane into the plant
snd ultimate accumulation in the aerial parts of the plant is also probabile.

Progreasive increase in the ash content ol stems with increase in salinity
points Lo the fact that dhancha is not a salt rejecting plant and some other
. mechanism s invelved in its relatively high salt lolerunce.  Results  indicyte
thist at higher root zone salinily the absorbed ions were initiully retained by the
stems and thereby allowed the leaves to perform their normal physiological
functions which may in part account for its tolerance to salts.
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Table 1. Bfect af salinity levels on gormingtion{survival rate and nodulation of
dhanche (Seshaile ocwleata).

EC of ihe solution Maximum germifaation  Survival rate
5. the raot zone No. of nodules
No. mmhos em™L MNreimber Srage Number  %ape produced pot™!

| 3 28 a7 2B B6 6 43
2 5 28 93 pa | 0.0 33
] (L] 27 40 15 50,0 14
4 15 27 40 13 43.3 0
3 20 25 B3 1 36.6 0
5 22.5 24 il 7 3.3 0D

Table 2. Hffeer of salinity levels on the growth characteristies amd ash contem
af dhanchae {Sesbania acwicalta).

EC of the solution Plant ey whof  Drywt.oof  Adsh Jlage

S. Mo, in the root zone helght  leaves$stem roots

{mmios cm™1) fem)}  (gporl) fa pol™1)  Leaves Stem
1. 3 139 17 94 o.07 557
2; 5 134 94 34 B.65  6.20
3 14} 111 74 e 5.36 .49
4. 15 Sl di 12,5 10.82 7.3
5 20 13 fr 1.9 [4.14 9.99
&. 22.5 3 4 1.2 1T.68 10,65
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