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ABSTRACT

In order to investigate effect of soil moistur®robancheseeds were pre-conditioned in three
different soil moisture conditions. The germinatipercentage was found to be highest (48.31%) in
normal soil moisture condition and lowest (4.6%)Xlooded soil moisture condition. This indicates
that Orobancheseeds are unable to survive for a long period itewlagged conditions. In response
to stimulant pH,Orobanche solmsiiseeds showed significantly a high germination @etage
(65.27%) at pH value 6.5 and it declined progredgiwith the increase of acidic and alkaline
conditions. However, seeds appeared to be moretisen® alkaline rather than acidic condition.
The study of effect of light showed that exposufeeeds to continuous light during pre and post-
conditioning period inhibited seed germination. Thieibition was more effective when seeds were
exposed to light during post conditioning phasbeathan during pre- conditioning phase.
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INTRODUCTION crops can cause considerable agricultural damage.
Orobanche solmsii (Broomrape) is a As obligate parasites, broomrape seedlings can
holoparasite causing severe damage to solanace®@y survive for a few days after germination
crops like tobacco, tomato and brinjal. Tobaccdefore connecting to a host root. When stimulated
plant is seriously attacked by this weed in Teradfter a conditioning period of several days under
regions of Nepal. Broomrapes have an enormow@ppropriate temperature and humidity, seeds
seed production potential and seeds remain viabfgrminate and produce a radicle that can adhere to
for longer period in the soil (Puzzilli 1983). Dtee @ host root. The stimulants interact with different
this, the available method of control againstactors and obviously, the soil pH, which might
broomrape have not proven as eﬁective@lﬁect activeness of the chemicals (Saghir 1986,
economical and applicable as predicted (Perez-dé/hitney 1986). Therefore, in the light of above
Luque et al. 2008, Goldwasser et al. presumption, present study was under taken to
2004)Orobancheattach to the roots of host plantsexplore the pH, soil moisture and light condition
from which they drain water, minerals and photdhat Orobancheprefers most in  agronomic
assimilate resource@robanchespecies can attack condition of Nepal.
a wide range of host plants, and those that infect
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MATERIALSAND METHODS Treatment for soil moisture experimerit this
experiment,Orobanchesolmsii seed germination

. . . : . was observed after exposing the seeds in different
were sterilized in 5% sodium hypochlorite solution - B )

. . .F?OH moisture condition. Soil was collected from
for 5 minutes and washed several times wit e highly inf d field of tob h
distilled water (Ben-Hoet al. 1993). the highly infested field of tobacco research cente
in Belachhapi of Dhanusa district. Three plastic
pots were filled with infested soil after making a
hole at the bottom for drainag@robanche seeds

pH was prepared using either 0.001 M of KH2PO£,10 mg) were packed in a small piece of nylon

or NaOH and distilled water. The experiment wagloth and tied with nylon thread. The seed packets
based on the fact that the buffer solution of 0.00Wire bur:jed ;n ;he S(’jo” at thefdﬁpth 0]; 5_|_Chm legvin
M Potassium dihydrogen phosphates and 0.001 f?/} er end of threads (?Ut of the SO," ere were
Sodium hydroxide do not affect the process 0tthree packets of seeds in each plastic pot. Tlee thr

L . t bjected to diff t ist
Orobancheseed germination (Pieterse 1981).,6R pots , .were stbjecte © |.eren mgls ure
. L conditions: dry, normal and flooding by adding 50
solution (10 ppm) of six different pH value (4.5,

~—ml, 150 ml and 350 ml of water, respectively. The
5.5, 6.5, 7.5, 8.5 and 9.5) were prepared. Stedliz

plastic pots were covered with polythene sheets

seeds were pre-conditioned in distilled wat(-agmd placed in the dark at room temperature (24-

having pH value of 6.7 at 20-22°C for 10 days "}6"0)

dark. After this, the seeds were washed with
distilled water and put in a bottle containing 10 mPreparation of root extractRoot of tomato plant
Then the seeds were post3roWn in pots was taken out carefully and washed

distilled water. : o= e
conditioned in GR, solution of different pH values thoroughly W'th taP water and t.hen W'th. distilled
water. It was air dried for some time, cut into $ma

at 24-26°C for 10 days. Each treatment was

replicated three times. Germinated seeds WePéec_es and then ground with mortar and_ pestle by
adding ethyl acetate (at 1:30 ratio). The

counted under binocular microscope after 10 days
¢ treat : supernatant was decanted and then passed through
of post-treatment. a column filled with anhydrous sodium sulphate to

obtain root extract in ethyl acetate.

In all the experimenQrobanche solmsseeds

Treatment for pH experimenin this experiment,
the synthetic growth regulator (GJR of different

Treatment for light experimenin this experiment
the sterilized seeds of). solmsii were pre- Post-treatmentAfter 10 days of pre-conditioning
conditioned in light and dark condition in theperiod, packets of seed from each plastic pot were
petridishes containing double layer of filter papefetrieved, sterilized and post conditioned in tamat
moistened with distilled water (5 ml). There werg00t extract (extracted in ethyl acetate) andGR
two sets of petridishes and each set consisteik of $eparately. Each GFFP (Glass Fiber Filter Paper)
petridishes. One of the set of petridish wad) the petridishes were treated with eithens
incubated in the continuous dark and another {fpmato root extract or with G (10 ppm). The
continuous light at room temperature (23_25OC)Qisks treated with root extract were left as swrh f

After 10 days, the petridishes were postSOMe time in order to allow ethyl acetate to
conditioned in 10 ppm GR solution. Out of six evaporate. Altogether, there were ten petridishes

petridishes subjected to continuous dark durinr%fepl'cat'ons) for each soil moisture treatment

pre-conditioning, three were post-conditioned i treatments): five for root. extract and five _fqr
dark and three in continuous light GRy4. Each treatment consists of a set of petridish
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without stimulants (as a control). All the medium. The study suggests that application of
petridishes were packed inside the polythene bagricultural lime in the acidic field might help to
and incubated in the dark at 25-26°C for 10 dayseduceOrobancheproblem to some extent.

Seeds were considered germinated only when the 70
radicle emerged from the seed. Germinated seeds
were counted under binocular microscope. 65
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DATA ANALYSIS

(%)

The seed germination (%) data obtained from § 55 b

these experiments were processes throughg 50
ANOVA and Duncan’s Multiple Test (DMRT) to E a
understand amount of difference between theg

values of percentage ofOrobanche seed 40 -
germination resulted from different treatment. Fig. 1. Effects of different pH on O. solmsii

seed ger mination.
RESULTSAND DISCUSSIONS (Treatment values with same letters do not differ

. . significantly at P= 0.05 according to Duncan’s Nk
In response to different pH cond|t|ons,Range Test)

Orobanche seeds gave significantly a high

percentage (65.27%) of germination at pH value, T-he .influence of !ight onOrqbanche seed
6.5 (Fig. 1). It declined progressively with the9€rmination has received less importance than

increase of acidic and alkaline conditions®ther ecological parameters (Sauerbah al.

However, the rate of decline was sharper with th991).There is a wide variation in the germination
increase of alkaline condition than with acidico’ Se€ds to light. Some seeds germinate well in
condition. Little emphasis has been given in thgght and some in dark, still there are seeds, Whic
study of soil pH in the parasitization process of'® indifferent to light (Khan 1977). In the presen
Orobanche species. In the field condition, theStudy, Orobanche solmsii seeds showed
parasite germinates only when the host releasg@nificantly high percentage of germination
stimulant in the soil. The results of the preserﬁ68'87%) in the light-dark treatment than in the

study showed that slightly acidic condition of the“qht_"ght treatment (_31'_980/_") . under  the
stimulant was better for Orobanche seed Stimulation of GRs. The finding is in agreement

germination than the neutral or alkaline conditiongVith the reports of Hiron (197_3) ano! Jain and Foy
The finding is in agreement with the report of1987) who concluded that light might act as an

(Brown et al. 1951) that stimulants fd@robanche nhibiting factor at least in older seeds O
seed germination are highly sensitive to alkalin§2mosaandO. crenata However, Izard and Hitier
pH and less sensitive to acidic condition above pi{998) and Privat (1960) contradicted with the
4. The report of Bischoff and Koch (1973) alsgPresent results as they reported tlat ramosa
supports that best germination occurs in inghtI?eed germination was indifferent of light and dark
acidic soils. Similar results were also obtained bgonditions. Spontaneous germination (control) of

Brown et al. (1965) and Johnsoet al. (1976) in the seeds in response to the light and the dark
O. minorin which seed germination was inhibitegconditions also gave more or less similar results

by the alkaline solution but retarded in the acidi€XCePtin light-light treatment (Table 1).
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An additional aspect of the present study igwithout GRy4 and root extract) was found highest
that presence or absence of light is importar(1%) in normal soil moisture condition. Probably
during post-conditiong phase rather than in prehis is due to the fact tha®. solmsii seeds
conditiong phase o®. solmsiiseed germination. synthesized gibberellins like substance during pre-
This is in contrast with the findings of Egleyconditioning periodOrobanche solmsgeeds were
(1972) who reported that light provided duringfound to be sensitive to soil moisture requirement
pre-conditioning phase has inhibitory influence ormluring pre-conditioning period. A similar result
Striga seed germination. Furthermore, dark periogvere observed by Babikest al. (1982, 1987) in
provided during post-conditiong phase seemed tihe germination ofStriga hermonthecaseeds in
have favoured Orobanche seed germination. response to the strigol analogs GRd GR4 and
Saunders (1993), Worshahal. (1964) and Egley was influenced by soil moisture prior to, during, o
(1972) have also reported similar resultsStniga  after stimulation. The necessity of optimum soll

asiatica moisture is indicated by the maximum germination
of seeds in normal soil moisture condition. It
Tablel. Effectsof light and dark conditions shows that once the field is irrigat@robanche
on O. solmsii seed germination seeds become capable of germination until the soil
Treatments Germination (%) can hold water.
Pre- Post- Contral GRy,
conditioning  conditioning 60 -
Light Light 108a 3198a S 50 - b ¢ E
Dark Light 5.14b 56.64b : N
S 40 ~ W \
Dark Dark 6.86b 59.7 bc = s \
Light Dark 6.33b 68.87c 307 b 222;% b
(Mean values followed by same letters in vertical g 20 — \Q ab EESE \
columns d? not qliffer significantly at P= 0.05 amling 10 - EEEE EESE
to Duncan’s Multiple Range Test) o s k | ::::\& |
When the seeds were treated with different sojtjq 2 Response of O. solmsii seed ger mination
moisture condition, the germination percentage to different soil moisture conditions.

was significantly high in the seeds pre-conditioneg@rreatment values having same letters in vertical
in normal soil moisture condition and postcolumns do not Differ significantly at P= 0.05 amtiog

conditioned in GR, as well as in tomato root to Duncan’s Multiple Range Test)

extracts (Fig. 2). Maximum seed germination  sjgnificantly low germination in flooding soil

(48.31%) was observed in seeds pre-conditioned ghndition inin vitro might be due to direct effect

normal soil moisture condition. The necessity 0fy the dilution of endogenous chemicals
optimum soil moisture is indicated by theresponsible for the receptiveness of stimulant
maximum germination of seeds in normal soihroduced during pre-conditioning period. In the
moisture condition. This is supported by theie|d condition the dilution of root exudates and
findings of Pearson (1913) who reported thafequction of oxygen supply could occur due to
Striga asiaticaseeds germinated much less in soifjpoding soil condition. This might be the reason
capable of retaining water than in the soil thajg; |ess Orobanche problem in the moist soil

quickly dried out. Spontaneous germinationcicerone and Piglionica 1979). So the rice crops
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that require flooding are rotated with host plaots minor Sm. 2. Chromatographic purification of
reduce Orobancheinfestation (Cubero 1983). It crude concentrates.Biochemical Journal
has been reported that exposure of seeds to 48(5):564.

excessive soil moisture content (70% w/w) durinBrown, R. 1965. The germination of
conditioning resulted in a low response to GR angiospermous parasite seeds. In:
Furthermore, transfer of seeds from soil at 70% Differenzierung und Entwicklung/
moisture to lower moisture level (47%) for 2 days  Differentiation and DevelopmentSpringer

or more improved the response to GR24 (37% Berlin Heidelberg. pp. 2572-2579.

germination), ~ while air-drying  restored Bisscof, F. and W. Koch. 1973. Einige Beitrage
germination (Babikeet al. 1982). zur Biologie vonOrobanche aegyptiach. In:

On the basis of thisOrobanche seed Symp. on Parasitic Weeds, European Weed
germination study, it can be concluded that light Research Council, Maltp. 48-54.

durl(r;% pr.e-condl_n(()jnlng_hasthllttle effgct Ithan F}OStCiccarone, A. and V. Piglionica. 1979. Attempts to
conditioning period as In other seeds. In response ., ol Orobanche in southern Italy. Some

to different pH, seeds appeared to be more - .
sensitive to alkaline condition rather than acidic current research oivicia faba in Western
Europe, edited by DA Bond, GT Scarascia-

condition. This suggests that the application of
. L 99 e PP Mugnozza and MH Poulsen; sponsored by the
agricultural lime in the acidic field can reduce th . g
Commission of the European Communities,

Orobancheproblem to some extent. The result of ) _

the soil moisture study suggests tliatobanche Dlrectgratg-Genera! for Agriculture,
seeds are unable to survive for a long period in Coordination of Agricultural Research.
waterlogged condition and this might be the reascCubero, J.I. 1983. Parasitic disease¥icia faba

for low incidence ofOrobancheproblem in rice L. with special reference to broomrape

field. (Orobanche crenatdorsk.).The Faba Bean
pp. 493-519.
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