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Abstract

Eflccts of NaCl, Na2 SO4 and Mg SO4 and

their combinations, on germination and seedling
development ol Artemisia Herba - alba, were in-
vestigated. Na Cl caused greater inhibition of
both processes cven at thelowest concentration
. This is evidently duc to the woxicity of Na and
Cl. The cffects of Mg SO4 on the other hand,
was slight and gradual, indicating that such ef-
feets were due to osmotic action . Mgso4 com-
bined with NaCl and with Na2S0O4 did not only
overcome the inhibitory elfects of the other two
salts, but there occurred also a highly significant
synergism in both processes as a result of such
. combinations

Introduction

Artmisia herba - alba Asso - Compositae, is one
of the most valuable range shrubs in Iragi dry
regions ( Al-Ani et al, 1970, Clor et al, 1974,
kaul and Al-Mufu, 1974, Thalen, 1979. Be-
causc of 1ts high nutritive value and palatibility,
arc remarkable drought resistance |, this shrub
becomes most promising native saecies for the
improvement of the deteriorated rangelands in
Irag. The characteristics ol its seeds and seed

germination have been well studied ((Al- Ani et

al, 1071 a , Al- Charchafchi and Jawad,

1982.Clor ctal, 1974,) A. herba - alba is usual-
ly found abunduntly on finc textured, non - sa-
linc soils ( sandy loams and sandy clay loams ) (
Kaul and Al- Muft, 1974, Thalen, 1970). Some
of the desert forage shrubs are hajophtes or
scmi - halophylc% and from our own cxpcricncc
tive, and th pn,sa.nt study wass dmlgm,d Lo
thest, specially, this characteristic.

Materials and Methods
Sceds of A. herha-alba require afcer- rigening of
about 6 -12 months, after their germination per-
centage becomes high and they remain viable for
many ycars, specially if stored in cold environ-
ment. The seedsused in the prsent experiment
were collected in December 1993, After storage
at room temperature for a year, these seeds were
transferred to a refrigerator at about 6 . The
present work started in early 1995, The salt sol-
utins were preqared by using Van't Hoft formu-
la as described by pauling and pauling (1975),
and all concentrations were represented by os-
motic pressure. Twenty five seeds were placed
in cach 9 cm petri dish, lined with a alyer of
whatman filter paper , and moistened with Sml.
of the given solution. In case of combina tions,

cqual volumes of cach  corressponding



concentrations were mixed and 5 ml. of the mix-
turc was added as usual to cach netri dish. Each
cxpcrimcnial unit consisted of” four dishes. Ger-
mination counts were made cvery second day.
Scedling length was measured by taking 5 seedl-
ings randomly from cach dish at the end of the
experiment on the 8th day. The following salts
and their mixtures were used: NaCl, Na2504,
MgSO04, NaCl+MgS04, and Na2S504+MgS0O4.

Results and Discussion

I- Germination : Evidently A. herba-alba is
highly scnsitive to salinity. specially with re-
spect to NaCl. Thus at the lowest concentration
of the individual salts, i. ¢..1 atm the final ger-
mination percentage dropped sharply to about
35% in NaCl as compared to 100% in water and
0 95% and 92% in MgSC4 and in Na2S04 re-
spectively, Fig. 1. It is possible that at this low
concentration the effect of Nacl was due to the
accumulation of Na and CI that took place prob-
ably at a higher rate reaching the so called " ion
excess” level ( Faton . 1942, clarkson and Han-
son, 1980). It has been indicated that NaCl has
high permeatincharactenistics, and that less toler-
ant plants might accumulate more Na and Cl
than the tolerant ones ( Bernstein and Hayward,
1958, Greenway and Munns, 198(). These re-
sults are almost identical w those of Al- jibury
and Clor, (1986) in conrection with the hgihly
salinity sensitive bitter lentil. At the second high-
cr conceotration, i, ¢, 2.5 atm the final germina-
ton pereentage in Na Cl was rduced even more
sharply to about 15% while that in Na2§04
dropped to about 58% indicating that, in the ab-
sence ol CL pehaps the Tevel of Na was increas-

ing inside the cclls to the level of toxicity, but at
a lower rate. In the case of MgSO4, on the other
hand the effect was slighi-and possibly because
so4 is casily incorporated in to many biochemi-
cal rcactions. while mg had no toxic effect. As
the concentration of all the three salts reached 5
atm (Fig. 1) germination percentage in Nacl, and
in Na2804 dropped to less than 5% while that in
Mg8o4 still remained close to 50%. We assume,
therefore tha the effects of NaCl, and Na2S04 to
a lowcr extent are due to ion toxicity at lower
concentrations, and due to the combination of
ion toxicity and osmotic action at higher concen-
trations. The clTect of Mg8o4, on the other hand
was dominantly due to osmotic action.
‘Recovery Test: The non- geminated  sceds
(where germination percentage was less than 50
) were rinsed with distilled water and transferred
to new petri dishes containing 5 ml of distilled
waltcr. Regular germination counts, wre made
and expressed on percentage basis on the &th,
day. The results are shown in table. 1. These re-
sults conlirm the assumptions made above and
indicate agian that at the lowest concentration,
Nacl had caused appreciable damage to the cells.
As the concentrations nercased in all cases be-
yond 7.5 atm the cffects were mainly osmoltic.
Onc problem howcever. becomes hard Lo ex-
plain; and that 1s why the sced, soaked for &
days in concentrated solutions, were not notice-
ably damaged ( Table 1). Onc possibility 1s that
the osmotic concentrations were so strong that
the sceds had no chance for abtaining enough
water, which probably reduced the uptake of
some ones.
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Fig. 1. Effcets of certain salts and their combinations on seed germination
of Artcrisia herba - alba,




Synergism between MgSO4 and the other salts:
Effects on germination of MgSO4 with NaCl and with Na2S04 are examined ( Fig. 1), a remarkable
synergism is observed in cach casc. It is possible that mg reduces somehow the uptake of Na or/ and
causes its leakage out of tiac cells. Alternatively, Mg might cause better compartmentation of the dif-

1977, Greenway abd nybbsm 1980).

Table 1. Recovery test. Non - germinated secds ( where germination percentages were less than
50%) were re - germinated in distilled water for 8 days. The figures for the second cycle of germina-
tion arc calculated on percentage basis.

Concentration Final germination percentage
(first Cycle
op (Bar). NaCl Na2S804 MgSO4 NaCl+MgS04 [Na2S04+MgS04
1.0 43 - - - -
2.5 69 - - " )
5.0 77 69 - - -
7.5 80 85 85 < .
10.0 82 90 84 71 -
- 12.5 85 85 83 78 i
15.0 80 64 88 78 77
20.0 6 65 88 80 78
25.0 38 52 74 76 81
30.0 28 55 72 75 75




2- Secdling Development: Although the cffects
of the individual salts on scedling development
followed in gencral the samc patiern as that on
germination ( Fig.2), yet the inhibitory effects of
these salts on seedling clongatnn were more
pron(:unced; and the effcct of MgSO4 was not
much different. It is naiural that the process of
germination differs from that of scedling devel-
opment where many active processes such as
cell division, cell clongation, and differentiation,
that might become effected differently and more

dircctly by differentions. The same explanation,
therlore is assumed here also, specially with re-
spect of toixe effects of NaCl at lower concen-
tration, and the osmotic cifects of all the salts at
the higher concentrations.

Synergism : The synergistic action or, scedling
development between MgSO4 and the other two
sales is also remarkable and follows the same
pattern ( Fig.2). The explanation, however, is
the same that was oflered carlier, mainly with
respect to the role of Mg and S04.
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