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ABSTRACT

The allelopathic effect of Eucalyptus camaldulensis oxtracts! soaked, crushed
and boited in tape water. were evaluated on the seed germination and growth of
maize variely Kissan  at the Department of Agronomy, Faculty of Agricidture,
Gomal Uneversity, D L Khan, Pakistan during 20071, Analysis of vanance
ravealed that alf the extracts significantly reduced maize seed germinalion, ronf
and shoot length, fresh and dry weight compared (o conitrof wlere no extract wis
used. The eucalyplus hoiled extract decreased seed gormination (o 66%
compared fo 99% germination in the controf. Soaked exiract was more foxic fo
root growth and caused higher decrease of muaize root fength, fresh and dry
weight compared tu other extracts. The highes! decrease in maize shoot fength,
shoof fresh and dry weight. was registered i ihe crushed exbact The
suppression of masze seed germination and other growth paramefers indicates
affelopatiue effec. It is suggested that maize shoutd not be planted close
pticalyptus trees due to the adverse effects on its growth.
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INTRODUCTION

Crops growing together compete tor light, nutrients, soil maislure and space. The dircct or indvect
harmtut effects of one piant on another by way of competition for light, soil mossture. nutrienis and
space have been much investigated in the past. The importance of forest trees 1o mankind canet
he denied. However, the harmful effects of forest trees on agricultural crops growing around tie
adversely affected through release of allelochemicals inta the crop enwironment have acguired o
great importance in the recent past with the recognition of agro-forestry as an indepencent
disciphne

Forest trees produce alleto-chemicals that affect the growth of other crops and weeds growiny resr
to it Putnam (1984) reported that eucalyptus species released volatile compounds such O3
benzoic, cinnamic and phenolic acids, which inhibit growth of craps and weeds growing near
fawar and Chawan (1999} reported that some forest trees including Eucalyptus globolus reduce!
ap-take of Ca, Zn and Mg in sorghum resulting in reduced growth. They further added that the £
glohotus caused the greatest reduction in the absorption of Ca in sorghum. Schumann et al i 1bth)
reported that E. grandis water extracts significantly reduced weed establishment Allclopathy
.nvolves the release of chemicals into the echo-system and it is these chemicals, which have ther
peneficial or harmful effects an the crop. It is important that all allefo-chemicals once released are
storl lived in the envirorment ano, therefore. do not disastrously upset the balance in the ayro
ecosystem.

i carpaldulensis has recently been introduced on experimental basis in Pakistan. Eucaiyptus nis
been established to be an integral part of our agro-forestry system. Eucalyptus has bgen
esiablished in the irrigated area of D. | Khan because of its fast growing nature. It 1s exparding In
lhe command area of Chashma Right Bank Canal.
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There are however reports that Eucalyptus produces alielo-chemicals that affects the growth and
yield of crops growing in its vicinity. Reports also depict that some crops are more tolerant than
others. Soils from eucalyptus forests increased germination of wheat and cowpeas as compared to
the germination in field soil but decreased germinatian of maize (Blaise et al. 1987, in other
studies eucalyptus leaf extract reduced germination of sorghum. groundnut, maize, black gram.
cowpeas and soybean. Sorghum was the most sensitive and groundnut and cowpeas the most
toferant (Devasagayam and Ebenezar (1596). Thakur and Bhardwa {1952) reported that leachates
fram £. globulus leaves significantly reduced maize germination but were ineffective on wheat
germination Maize is an important cash crop and there is a great scope for increase in area of this
cropin Ut Khan division. Hence the instant study was initiated to determine the allelo-pathic effect
of £ camaldilensis on the growth parameters of Zea mays so that recommendations could be
made for growing it close to the eucalyptus trees or not. The other objective of the study was to
establish the allelopathic nature of the leaf extract so that its effectiveress as herbicide could be
investigated in separate studies.

MATERIALS AND METHODS
Experiments were conducted to determine the allelo-pathic effect of aqueous leaf exiracts of £
camaldulensis on some of the growth parameters of maize in the laboratory of Department of
Agranoimy, Faculty of Agriculture, Gomal University, D | Khan, Pakistan during the year 2000. The
different leaf extracts to be evaluated for their allefopathic effect were made according to the
fallowing procedure.
1. 10 liter of tap water was kept in big bucket at room temperature for 72 hours, (Check)
2 One kg eucalyptus leaves were soaked in 10 liter tap water at room temperature for 72
hours.
One kg eucalyplus leaves crushed in 10 liter water.
One kg eucalyplus leaves hoiled in 10 liter for one hour.

Fon2

Sixteen plastic pots {(15.6 cm™) were filled with sand. The experiment was carried oul in
randomized complete block design with four replications in completely randomized design (CRD).
Four pots each were scaked with tape water, soaked extract, crushed extract and boiled extract.
Ten seed of commercial maize variety Kissan were sown in each pot. The pots were kept
moistened with their respective extracts throughout the study. The experiment was terminated at
the end of third week.

Data were recorded on % seed germination; shoot length (cm), root length (cm), shoot fresh weight
(g) and root fresh weight (g) shoot dry weight (g) and root dry weight (g} according to the standard
procedures. All the data were analyzed using statistical procedures appropriate to the design. The
treatment means were compared using Fishers protected least significant difference test laid down
In Steel and Torrie (1980).

RESULTS AND DISCUSSIONS

Maize seed germination (%]
The percent seed germination means in Table-1 delineated that all the Eucalyptus extracts significantly
{P=0.05} differed in reducing the maize seed germination compared to the control.

The maximum seed percent germination was shown in the control where no extract was used whereas
the lowest seed germination of 66% was obtained in the boiled extract. The boiled extract induced 33%
recuction in the maize seed germination. The decrease in maize seed germination in the eucalyptus
extracts ranged between 156% and 33% (66-84 5% plants/plot) compared to 99% seed germination in
the control. The least reduction in the seed germination was recorded in the soaked extract. The
highest reduction in the maize seed germination by the boiled extract may be the result of allelo-
chemicals released by the process of boiling that affected seed germination process. Similar results
were reported by Swaniinathan et al. (1993) and Thakur and Bhardwaj (1992), who reported that trees
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extracts. including Eucalyptus sp., decreased maize germination and growth Blaise et al. (1597)
discovered that soil from eucalyptus tree decreased maize seed germination and seedling growth.
Devasagayam and Ebenezar {(1996) and Khan et al. (1999} reported that water extract of eucalyptus
{100g/liter distilled water) decreased maize seed germination by 8%. '

Maize root length (cm}

The study of Table -1 revealed that all the eucalyptus extracts significantly (P=0.05} decreased the
maize root length as compared to the control. The smallest root terigth of 1.65 cm was registered ir
the soaked extract. which significantly differed from the other extracts in reducing the maize rool
length. The highest root length of 9.53 cm was obtained in the control. The decrease in maize rool
length in the eucalyptus extracts ranged between 38% and 83% (6.03-1.65 cm root iength,
compared to @ 53 ¢m rpat length in the control. The highest reduction in maize root length exhibited
i the soaked extract revealed that the allelochemicals in the soaked extract were different Iram the
beotled extract, which caused the maximum reduction in seed germination. These results confinr
the findings of Lisanework and Michelsen (1993), who discovered that leaf extracts of £
carmalfilensss decreased root growth of the majority of the crops in these studies.

Maize root fresh weight (g)

A study of the means (Table- 1) indicated that all the eucalyptus extracts significantty {P=0.05
decragased the root fresh weight as compared to the control. The lowest maize root fresh weight o
0 21g was obtained in the soaked treatment which was at par with crushed extract in affecling the
maize root frash weight but significantly different from the boiled extract. The boiled extract was the
ioast effective in affacling the fresh weight. The highest fresh root weight of 2.61 g was harvested ir
he contral. It was noted that the seaked extract had more potency than the other extracts but its
action either started some what slow or its allelochemicals differed from the ones in the othel
extracts, as it was less effective an germination. Similar resuits were reported by Sangina and Swif
{1902y, Lisanework and Michelsen (1993} and Khan ef af (1999).

Maize root dry weight {g)

An investigation into the means (Table-1} displayed that all the eucalyptus extracts significantl
(P=0.05) decreasad the root dry weight as compared to the control. The lowest maize root dry weight o
D.06 g was gained in the soaked treatment which was significantly lower than the oot dry weigh
secured in either the crushed or boiled extract in affecting the maize root fresh weight. The boiter
extract was the least effective in affecting the fresh weight. The highest fresh root weight of 0.43 g was
reaped in the contrel. It was noticed that the soaked extract was more toxic to root and sheot growtt
than the other extracts. But | its adverse effects on germination were minimum, which may be due 1
the change in chemical in this extract . The allelochemicals in the soaked extract may be different fron
the ones in the other extracts where it produced the highest reduction in the maize root length. roc
fresh weight and root dry weight. The crushing and boiling may have aftered the altelochemicals. The
presumption seems to be reliable because the boiled extract caused the maximum reduction in seex
germination but was the least effective on the other parameters specially when compared to soake:
extract. The decrease in root dry weight in the eucalyptus extracts ranged between 34% and 55%
{0.19-0.28 g) compared to 0.43 g dry weight in the check (Table -1).
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Tabie 1. Maize percent germination, root length, fresh weight and dry weight response to
leaf extracts of eucalyptus.

. . Treétments - | Germinatloni"/u} I R.L o} RFVY (G} L . RQW.EQ} }

Cantrel {simple water) ! 99 003 9.53a 261a 0.43b

Euzalyoius sark soaked in water 84500 1.65d 021c 0.63a ;

g-l_?._.ucalypt.L.Js“t.x_:rk crushed in water Cis00c 3 63¢ 093bc }‘ " 6190

' Eucalyptus bark borled i water 66.00d  Gom 143> 0.28¢ ?

Values sharing a common letter are not significantly different at probability of (P<0.05

Maize shoot iength {¢cm)

An examination of the maize shoot means (Table-2} revealed that all the Eucalyptus exvacts
significantly reduced the maize shoot length as compared to the shoot length in the control. The
smallest shoot of 7.07cm was harvested in the crushed extract which produced significantly smaller
shoots as compared {o the shoots produced in the beiled extract but was statistically (P=0.05) at par to
the soaked extract in decreasing the maize shoot length. The decrease in shoot length of maize in the
Eucalyptus extracts treatment ranged between 61% and 68% (8.37-7.07cm shoot fength) compared to
22 43 ¢m maize shoot length in the untreated control. The highest decrease in the shoot lenyth of
maize observed in the soaked and crushed extract was presumably due to the concentrated amount of
allelochemicals in these treatment that affected the essential growth processes resulting in decreased
shoat lengths.

Maize shoot fresh weight (g)

A probe.into the means (Table-2) demonstrated that all the eucalyptus extracts significantly
iPs0 05) decreased the maize shoot fresh weight as compared to the control. The lowest maize
shoot fresh weight of 2.05 g was achieved in the crushed extract which, was significantty lower than
tne root dry weight received either in the crushed or in the boiled extract in affecting the maze
shoot fresh weight. The boiled extract was the least effective in affecting the maize shoot fresh
weight. The highest fresh root weight of 8 768g was acquired in the cantrol. it was noticed that the
crushed extract had more intensity than the other extracts in affecting the maize shoot parameter.
The decrease in maize shoot fresh weight in the sucalyptus extracts ranged between 45% and
7% (4.83-2.05 g} compared to 8.75 g shoot fresh weight in the control. Our findings are in
corroboration to Sanginga and Swift (1992) who reported that eucalyptus litter incorporated into the
soll reduced maize shoot dry weight. It was observed that crushed extract was the most potent in
affecting the shoot parameters while soaked extract the root parameters. This varability could not be
ascertained with any precision. However, the different extraction methodology may have induced
variabiiity in the allelo-chemicals in the extract.

Maize shoot dry weight (g}

A perusal into the means Table 2 iliustrates that all the eucalyptus extracts significantly (P=0 05)
decreased the maize shoot dry weight as compared to control, The lowest maize shoot dry weight of
0.29 g was obtained in the crushed extract which was significantly lower than the root dry weight
received either in the crushed or in the boiled extract in affecting the maize shoot dry weight. The
soaked extract was the least effective in affecting the maize shoot dry weight. The highest dry root
weight of 0.82 g was procured in the control. It was noticed that the crushed extract had more intensity
than the other extracts in affecting the maize shoot parameters. The decrease in maize shoot dry
weight 1n the eucalyptus extracts ranged between 34%% and 65% (0.56-0 29 gy compared to 0.82 g
shoot dry weight in the control. It was chserved that crushed extract was the most potent in affecting
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the shoot parameters while soaked extract was more effective in affecting the root parametais Tr
variability in the effect of eucalyptus could not be ascertained with any precision. However the differan
extraction methodology may have caused variability of the allelochemicals m the extract. Alam and
Azmi (1991) who observed that Cyperus rotundus leaf extracts had no significant effect on wihiet
germination but significantly decreased root and shoot growth proclaimed similar resuits. Sinianly
Parwal and Mundra (1992) reported that boiled and un-boiled extracts of fresh shools of Cypaens
rotundus and Fchinochloa did not influence germination of Vinga mungo and rice but significantly
reduced shoot and radicle growth of V mungao but not rice.

Table 2. Maize shoot length, fresh weight and dry weight response to ieaf extracts of

oo Bucalypus. e -
: Treatments SL (%0 SPW icm) N SOW 8
Convel smolewaes e e | o
I Eucatyptus bark saakéd In water 8.37be | 383b 0.56a :
i Eucalyptus bask crushed in :’\;TEI T O7e S 2 08¢ 029d
© Eucalyptus bark boiled in -;-a;.te;f 8.61&3_” - 0 46h

LSD 9y N 1T 1034 G Q4

Vaiues sharing a common letter are not significantly difterent at probability of (F=0 05}

RL = roct length, RFW = root fresh weight, RDW = root dry weight
SL = Shoot length, SFW = shoot fresh weight, SDW = shoot dry weight
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