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Effect of Rhazya strictdoliage Leachate on Seedling Growth
and Survival of Some Range Plant Species
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ABSTRACT. Rhazya stricta.an evergreen poisonous shrub is rapidly
invading large areas of rangelands in Saudi Arabiaboratory study was
conducted to investigate the effect of its drydgk leachate on seedling
growth and survival of some range plants includihgstrictaits self at
different stages of seedling growth. Results ingidahat seedlings were
more susceptible to allelopathic effects at theirlye days of growth.
Seedling growth was depressed and hence survival megatively
affected. Root growth was more restricted than ghddpecies varied in
their response to leachate. Sensitivity rankingpecies was as followR.
stricta= Achillea fragrantissima Farsetia aegyptia> Atriplex halimus>
Lasiurus scindicusLeast sensitive species and species having fast and
vigorous seedling growth should be selected foegetation ofR. stricta
invaded range sites.

I ntroduction

Association and disassociation patterns betweetaineplants species are
widely known. Such phenomena may be governed bgcdicompetition for
necessary growth factors or through addition aflafiathic chemicals into the
soil environment (Rice, 1984). It has been docuegtrihat allelopathy may
play an important role in plant-plant interferer{dehnston, 1961; Rasmussen
and Rice 1971; Newman and Rovira, 1975; Bokhary,81%Rice, 1984). The
allelopathic effects include germination inhibitigGressel and Holm, 1964;
Al-Saadawi and Rice, 1982a,b; Williamsenal., 1992 Patil, 1994), seedling
growth retardation (Al-Saadawi and Rice, 1982a,bn&d, 1985; Bhatt and
Todoria, 1990; Kalburtji and Mosjidis, 1993a,b) apdor seedling survival
(Conard, 1985; Smith, 1990).

Rhazya strictaDecne. (Apocynaceae), an evergreen poisonous slaub,
extensively invading large areas of deterioratedyetands in Saudi Arabia. The
species occurs over most rangelands in the King@aired, 1968; Migahid,
1989). Assaeed (1996) reported tRatstrictawas a co-dominant species in a
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low diverse vegetation of a deteriorated range. dite suggested that one
mechanism by which this species spreads is thrasgghllelopathic effects on
other species.

The objectives of this study were to: 1) Invesigtite effect oR. stricta
dry foliage leachate on growth and survival of $iegd of some range plant
species and 2) Assess the sensitivity of testedep#o the leachate in terms of
seedling growth and survival.

Materials and M ethods

Leachate from air dried leaves [Rhazya strictdDecne was prepared by soaking
leaves in tap water at a ratio of 1. 10 weightaume for 12 hours (Muller and
Muller, 1956). Leachate was filtered using Watman Npaper.

Seeds ofAchillea fragrantissimgForssk.) Sch.- Bip Atriplex halimusL.,
Farsetia aegyptial'urra, Lasiurus scindicusienr. andR. strictawere sown in
10 cm diameter pots filled with sandy soil. SeeldR ostrictawere immersed in
running tap water for 2 hours before sowing assitreported to contain a
germination chemical inhibitor (EI-Naggar, 1965)as were thinned to 10
seedlings of uniform size per pot 10 days afterisgwPots were randomly
assigned to one of four irrigation treatments wdtly foliage leachate oR.
stricta for a period of 10 days at ages of 10, 20, 30 &hdalys from sowing.
Another set of pots was irrigated with tap water aascontrol treatment.
Seedlings were grown in a growth chamber. Temperawwas 25+ 2°C
constant, light duration was 12 hours and lighemsity was 1350 F.C. The
experiment was arranged and analyzed as a splidesogn with four replicates
(Gomez and Gomez, 1984; SAS, 1988). Main plots vassgned to leachate
treatments white species occupied the subplotgshétend of the experiment
(60 days from sowing), seedling survival, shootghei root length and total
biomass were recorded.

Results and Discussion

A summary of analysis of variance (Table 1) indddathigh significant
differences (< 0.01) among leachate exposure time treatmentd meslsured
growth parameters. Species, also, responded daiffer@® < 0.01) toR. stricta
leachate in all studied traits except for biomasene the difference between
species was significant at<?0.05 (Table 1). A high significant interaction <P
0.001) occurred between treatments and speciegtekme seedling biomass
(Table 1).

Seedling growth and survival were highly depredsgd. strictafoliage
leachate. The effect was more pronounced wheniegedivere exposed at an
earlier age to leachate. No differences were olbseretween seedlings
exposed at 10 and 20 days from sowing in termshobtsand root length.
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However, seedling exposure at 30 days differed ifstgntly from other
treatments in both traits (Table 2). Shoot lengts yess affected compared to
root length at initial growth of seedlings. Howevat more advanced growth
(30 and 40 days from sowing), shoots and roots \eexelly affected. This
result was in agreement with findings of other vessk(Conard, 1985; Yoder-
Williams and Parker, 1987; Bhatt and Todaria, 19%®ot growth retardation
would expectedly be reflected on top growth asaathid by the present results.
However, Rivard and Woodard (1990) observed contisushoot growth in
Typha latifaliairrespective of extremely restricted root developtme presence
of an allelopathic agent.

TABLE 1. A summary of analysis of variance of the effettRhazya Strictdeachate on
seedling shoot length, root length, biomass andlrof five range species.

Source d.f. Shoot lengthRoot lengthl Biomass Survival
Replication 3 NS NS NS NS
Treatment (A) 4 *E *x *E *x
Error (a) 12
Species (B) 4 *x *x * **

A X B 16 * % * % NS * %
Error (b) 60

* and ** indicate significant differences at<€?0.05 and K 0.01 respectively. NS not
significant atP = 0.05

TABLE 2. Percent reduction in shoot length, root lenggibmass and survival of seedlings
irrigated with water containinBhazya strictdeachate at different seedling ages.

Seedling age Shoot length Root length Biomass Survival
- days - % reduction relative to contr
10 67.86 79.27 87.02 60.59
20 66.87 72.13 81.16 55.66
30 54.74 53.77 70.65 45.27
40 34.85 36.03 58.95 22.02
LSD(o.05) 10.95 12.19 10.95 15.94

Similarly, seedling biomass was highly depressegut@ally at early days
of growth (87 and 81 % reduction at 10 and 20 dgwymvth respectively).
However, when leachate was applied to 40 days eddilsgs, the impact on
biomass was less severe (59% reduction). Sevesaehrehers have reported
similar results in different species (Smith, 198hatt and Todaria, 1990;
Kalburtji and Mosjdis, 1993a). Reduction in totabrnass may have been
substantially contributed by root restriction espliy at initial seedling growth.
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Further, the present results did not indicate agdkng growth recovery when
exposed to leachate at initial growth.

Seedling survival was drastically reduced by letch@eedling loss was
highest when seedlings were exposed at their ligtiawvth (61 % reduction).
At age of 40 days from sowing, only 22% of seedlingere lost which was
significantly less than any other treatment (Tabje Other workers reported
similar results (Conard, 1985; Smith, 1989). Thespnt results indicate that
young seedlings were more Susceptible to growthrdation and death in
presence oR. strictathan older ones.

Species varied in their response to leachat&agrantissimaandR. stricta
were the most severely affected both in terms eflls®y growth and survival
(Table 3).Lasiurus scindicusvas the least affected in all measured parameters
except shoot length whefe aegyptiawas affected the least. Seedling growth
traits of L. scindicuswere equally more affected (40-44% reduction),ntha
survival (12% reduction). Although seedling surVighF. aegyptiawas slightly
affected (16% reduction), biomass was severelyctdte (76% reduction) and
was mostly due to restriction of root growth (TaB)eAtriplex halimusbehaved
in a similar manner té. aegyptia The variation among species in response to
leachate is normal and is in agreement with restd{sorted by several
researchers (Bhatt and Todaria, 1989; Smith, 1889;1990).

TABLE 3. Percent reduction in shoot length, root lengtbmass and survival of seedlings in
five range plant species irrigated with water contey R. strictaleachate.

Species Shoot length | Root length Biomass Survival
% reduction relative to control
A. fragrantissima 83.48 87.98 94.91 85.62
A. halimus 39.85 40.53 72.40 27.56
F. aegyptia 29.82 43.82 76.13 16.00
L. scindicus 43.97 40.19 39.48 12.12
R. stricta 83.27 88.97 89.31 88.12
LSD.05 15.61 10.59 13.25 17.67

Significant interactions were observed betweenispaand time of seedling
exposure to leachate in seedling shoot, root grawthsurvival. All species were
more affected as leachate was applied at early ofagsowth with root growth
being more restricted (Table 4). Shoot and roagtlerf A. fragrantissimawvere
decreased by 34% and 52%spectively as seedlings were exposed to leachate
age of 40 days. Shoots Af halimus F. aegyptiaandL. scindicusvere moderately
decreased as seedlings were exposed to leachage af 10 days but the effect
diminished as seedlings grew. Seedling shoot aatleogth ofR. strictawere
very restricted when exposed to leachate at agd80oflays (81 % and 85%
reductions respectively). Although no significanteraction occurred between
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species and time of seedling exposure to leachatéhar effect on biomass,
seedling biomass generally decreased as seedlergsaxposed earlier to leachate.

TABLE 4. Seedling shoot length, root length, biomass sundival (60 days) of five range
plant species irrigated with water containRgstrictaleachate at different seedling ages.

Treatment A. fragrantissima A. halimus, F. aegyptia L. scindicus| R. stricta
Shoot length (mm)
10 0.00 14.20 7.65 30.43 0.00
20 0.00 13.80 8.63 32.48 0.00
30 0.00 17.78 10.68 38.78 3.28
40 1.90 18.53 12.70 30.83 8.50
Control 2.88 26.735 14.13 59.13 17.60
LSD (0.0 0.88 5.38 3.00 16.72 8.63
Root length (mm)
10 0.00 15.73 15.50 105.60 0.00
20 0.00 15.55 20.28 191.0 0.00
30 0.00 22.53 48.84 230.45 11.88
40 16.33 30.70 62.93 179.57 22.3%
Control 33.95 35.53 65.63 295.38 77.60
LSD (0.05) 8.08 6.49 14.24 62.85 26.75
Biomass (Qg)
10 0.00 0.0133 0.0112 0.0788 0.00
20 0.00 0.0110 0.0145 0.1377 0.00
30 0.00 0.0403 0.0170 0.1525 0.005
40 0.0163 0.0462 0.0260 0.1595 0.0112
Control 0.0798 0.1003 0.0720 0.2183 0.038
LSD (0.05) 0.0158 0.033 0.0132 0.07 0.012
Survival %
10 0.0 72.5 35.0 55.0 0.0
20 0.0 47.5 47.5 80.0 0.0
30 0.0 65.0 62.5 80.0 10.0
40 57.5 97.5 65.0 75.0 375
Control 100 97.5 62.5 82.5 100
LSD (0.05) 28.85 22.68 28.0 26.46 34.74
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Seedling survival in response to time of leachagi@ation varied from one
species to another but generally increased wittlisgeage (Table 4). No seedling
survival was observed fdk. fragrantissimawhen leachate was applied at age 30
days or less. However, 57% of seedlings surviveafjatof 40 days. Survival éf.
halimusseedlings was not seriously depressed compaiatiéo species. However,
survival at 10 days of age was significantly higihan at age of 20 days and slightly
higher than at age of 30 days (Table 4). BothegyptiaandL. scindicusseedlings
survival increased as the time of leachate apjdicavas delayed witlk. aegyptia
being more sensitive to leachate throughout theiggpperiod. Complete loss &.
stricta seedlings was observed when leachate was applepba less than 30 days.
Furthermore, survival was low at more advanced.afas indicates an autotoxic
effect of R. strictawhich is also found in other allelopathic desdsinfs such as
Cleome droserifoligHegazy and Fadl-Allah, 1995).

In conclusion, this study showed that the allelbgagffect of dry foliate
leachate oR. strictarestricted seedling root and shoot growth with sdwing
more severely affected in younger seedlings. Caresty, biomass and
survival were also affected especially at earlysdafygrowth. Species varied in
their response to leachate. The overall specidsmann sensitivity to leachate
was as followsR. stricta= A. fragrantissima> F. aegyptia> A. halimus> L.
scindicus. Therefore, giving that all climatic factors are taeir optimum,
selection of species for revegetationRofstrictainvaded rangelands should be
based on the criteria of fast and vigorous seedfjrayvth in presence dR.
strictaleachate. Otherwis®. strictashould be partly or completely eliminated.
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