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Abstract

Thi« study investigated the optimum soil type and optimum depth of so-
wing seeds of three Acacia species; A. acuminata, A. aneura and A. ephedroi-
des. Three soil types were used; Field soil, pure pine forest soil and mixture
of both with five sowing depths; 0.5, 1.0, 1.5, 2.0 and 2.5 cm. The rate of seed
germination and survival of germinated seeds were the principal indicators of
the suitability of various types of soil and depths. Results indicated that, hig-
hest germination percentage of A. acuminata seeds was obtained from sceds
sown at 1.5 cm depth, and the highest survival of seedlings was reached by 2.0
and 2.5 cm depths in field soil. Highest germination of seeds and highest survi-
val of A. aneura seedlings was the best at 1.5 cm in ficld soil. Whereas sowing
seeds of A. ephedroides in soil mixture at 0.5 and 1.5 cm depths gave the hig-
hest germination percentage of the seeds, and at 2.0 cm depth in field soil gave
the highest survival percentage of the seedlings. Generally, results indicated
the decreasing of the survival percentage of the seedling with increasing so-
wing depths. As for the best germination and survival of scedlings, the best so-
il was found to be the field soil followed by the mixture then the pine forest so-
il.

1. INTRODUCTION

Acacia species are generally robust, wide ranging plants, easily adapted to harsh environ-
ment, and generally very suitable for arid zones. (HALL, er al. 1972; FAQ, 1989). The species un-
der consideration have been recommended as drought fodder, fuelwood, posts, poles, fencing, tur-
nery, shelter and shade, soil stabilization, ornamental and road side plantations. Therefore, the
species are found to be special importance to Jordan. (HALL, et al. 1972; DORAN /TURNBU-
LL/IBOLANDIGUNN, 1983; FAQ, 1989).

1) Assoc. prof. (Forester), Plant Production Dept., Assoc. prof. Soils and Irigation Dept., respectively, Faculty of Agriculture/University of
Jordan.
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A. acuminata is generally grown in complex or uniform well drained soils. This species is
suited to deep sandy loams, excellently suited to deep loams, moderately suited to shallow sands,
and completely unsuited to clay profiles, with neutral pH. (NEWBLEY 1982).

A. aneura grows most plentifully on flood and erosional plains and in broad valley heads.
Soil types vary but the denser stands are usually found on red earths and sands or red clayey sands
and sometimes on sandy gravels. (BOLAND et al., 1984). This widespread adatable species on de-
ep loamy soils. (BOOMSMA 1981). Information on A. ephedroides was not available.

Mineral soil is a good seedbed because of it's high infiltration rate, adequate aeriation, and
close contact between soil particles and seeds. Litter and duft often are less suitable than mineral
soil because they warm slowly, inhibit root penetration, prevent seeds from contacting the mineral
soil, dry rapidly, and shade small seedlings. (KRAMER/KOZLOWSK, 1979).

Sandy loam and coarse sand all have poor water relations because of their poor available
water holding capacity. (BEARDSELL/NICHOLS/JONES 1979).

Seeds sown at a depth of 1-3 times of their diameter, with adequate moisture and optimum
temperature will hasten their germination. Excessively deep sowing will impair seedling emer-
gence. (FAO, 1989). Seeds on the surface tended to dry out. The deeper the sced is buried, the less
is the likelihood that it will successtully establish a seedling. (JOYCE, 1987). deep burial of the se-
ed produces a long hypocotyl, and the increased tendency for "buckling” tends to reduce the effec-
tive axial force of the seedling. A shallow position of the seeds in the soil may teherfore be advan-
tageous to seedling establishment. The depth of sowing also influences aeration, as well as penet-
ration of light. It is possible that beyond a soil depth critical for the plant species, the low tempera-
ture may restrict germination (BY WATERS/OSBORNE/FOX  1983).

The aim of this work therefore, is to find out the optimum soil type and optimum depth of
sowing seeds of three Acacia species.
2. MATERIALS AND METHODS

Seeds of three Acacia species (Acacia acuminata Benth., Acacia aneura F. Muell. ex
Benth, and Acacia ephedroides Aff) were obtained from the Seed Centre of CSIRO Division of

Table 1: Origins of seedlots of Acacia species
Tablo 1: Orijinlerin cografi ve klimatik karakteristigi

Seed Species No of Locality of origin | Latitude | Longitude | Altitude
lot parent
Kayit no Ll
i " |Tiirler Ad Orijin Kuzey Boylam Denizden
dag e
sayisi enlem yiikseklik
0 "0 ' M
20Km W
14098  |A. acuminata 15 Willuna WA 26 34 {120 3 550
MT Wedge
13718  |A. aneura o} Yuendemu NT 22 351132 17 580
Varley Rock
17663 |A. ephedroides 6 WA 32 36 119 25 260




EFFECT OF SOIL TYPE AND SOWING DEPTH ON GERMINATION 135

Forest Research on 7 the August 1991, Seeds of A. acuminata and A. ephedroides were pretreated
with boiling water (100°C immersion for one min.), whereas seeds of A. unewra were pretreated
with boiling water (pour and souk till cool) as it was recommended by the Centre. Table 1 includes
summary of information on these species.

Seeds were sown in three different soils. These were ficld soil, pure pine forest soil, and
mixture of the two soils (equal parts of field soil and forest soil). Table 2 shows some physical and
chemical characteristics of these soils.

Table 2 : Information on soils used in the experiment
Tablo 2 : Arastirmada kullanilan topraklara iliskin bilgiler

a- Soil fertility
a- Toprak verimliligi

Sample no. pH EC dS/m P K Organic N CaC3
Numune no. Elektriki e o e % =

* - l
iletkenlik Orgaril

madde %

Field Soil | 5 ¢ 1.76 17.47 229 0.262 0.013 5.97
Forest Soil | 5 59 0.50 3.8 535 5.98 0.30 16.70
ESoil+FrSoil

50 % + 50 % | 8.05 0.30 12.55 382 3.40 0.17 12.30

b- Particle size distribution
b- Toprak tane boyutu dagitimi

Sample no. Sand Silt Clay Soil texture
T Kum Toz Kil Toprak tekstiirii

) % % T
Field Soil 25 275 52,5 Clay (Kil)
FSoil+IrSoil ;
50 % + 50 % 225 32.5 45 Clay (Kil)

FSoil = Field Soil=Tarnm topragi, FrSoil = Forest Soil Soil=Orman topragi
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Five depths of seeding were selected for the trials : 0.5, 1.0, 1.5, 2.0 and 2.5 cm. A rod be-
aring markings corresponding to the various depths was used to bore ten holes in each pot. The
number of pots bearing holes of each particular depth was two. Thus ten pots were available for
each species/depth combination. A seed was dropped to the bottom of each hole, and covered with
top soil. The planting of ten seeds per pot created twenty replications per treatment. The experi-
ment was conducted at the experimental field at the Faculty of Agriculture, University of Jordan.
The pots were placed on penches in open field situation fully exposed to the weather. Water was
applied to maintain suitable germination conditions. After germination water was equally applied
when it was necassary for the establishment of the seedlings. The experiment was conducted in
Randomized Complete Block Design (RCBD).

The number of seeds germinated in each pot was daily recorded. The number of days to
first germination (DF), percentage germination (FG), germination rate (GR), and percentage survi-
val of germinants (Sur) were calculated f{or each species. The mean germination number quoted for
the species 43 weeks after sowing, represents the sum of all the germinations (including deaths)
which occurred during that period. Germination rate was calculated using this formula :

N dy, + Nydy, + e N_ day

Rate = S E

Total number of seeds germinating

Where N is the number of seed germinating at day;. This refers to the number of days
from the start. Day, is the last day on which germination occurred. (HARTMANN/ and /KES-

TER, 1975). All data was statistically analyzed using the MSTAT program, and mean separations
were performed using Duncan’s Multiple Range Test (DMRT). (LITTLE/HILLS, 1978).

The soil, forest soil and the mixture of both were analyzed for pH and EC (1:1 soil/water
suspension), Olsen P, available K, organic matter (Walkley-black method), total nitrogen (micro-
kjeldahl), carbonates (Calcimeter method), and particle size distribution (Hydrometer method).
The procedures used for all above analyses are described in Methods of Soil Analyses (PAGE
1982).

3.RESULTS

I. Main effects
a- Species

A. aneura was the carliest and fastest germinated species. It gave the second highest ger-
mination percentage. A. ephedroides gave the highest germination percentage and the lowest sur-
vival percentage of seedlings, though it was not statistically significant, and with significantly hig-
her germinatior rate. A. acwminata gave the lowest germination percentage, but the highest survi-
val percentage of seedlings (Table 3). '

Table 3: Seed germination and seedling survival of three Acacia species.
Tablo 3 : Ug Akasya tiiriiniin tohum ¢imlenme ile fidan yagama yiizdelerine iligkin sonuglar

?ﬁ?f;fs Df FG % GR Sur %
A. acuminata 15.13 ab 34.00b 18.18b 58.29a
A. aneura 13.47b 54.33ab 1661 b 58.11a
A. ephedroides 18.33a 61.67 a 2561 a 32.78a
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Means within columns having different letters are significantly different at the 5 % level
accordig to Duncan's Multiple Range Test (12).

b- Soil type

Seedlings originated from seeds sown in a soil from a cultivated field gave the highest le-
vels of survival. On the other hand, seeds sown in forest soil were the earliest and fastest germina-
ted seeds. However, the differences between the three soil types in all measured characters were
not significant (Table 4).

Table 4 :  Effect of soil type on seed germination and seedling survival of three Acacia species
Tablo 4 : Toprak tipi etkiledigi iic Akasya tiirlerinin tohum ¢imlenmesi ile fidan yasama
yiizdelerine iliskin sonuglar

ﬁggr;ﬁpi Df FG % GR Sur %
Field Soil 16.07 a 51.00a - 21.39a 64.71 a
Forest Soil 1503 a 48.00 a 18.67 a 37.78 a
FSoil+FrSsoil 15.83 a 51.00a 20.34a 46.69 a

[Soil = Field Soil = Tanm topragi, FrSoil = Forest Soil = Orman topragi

b- Sowing depth

The 0.5 cm sown seeds and those buried up to 2.5 cm gave similar levels of germination.
Sceds germinatied fastest from 0.5 cm burial and starts germination earlier and gave the second
higher survival percentage of seedlings. However, no significant differences were found between
all sowing depths in the final percentage of germination, germination rate and seedling survival
percentage, whereas significant differences were found in the number of days to first germination
between 0.5 and 2.0 cm depths only (Table 5).

Table 5: Effect of sowing depth on seed germination and seedling survival of three Acacia spe-
cies

Tablo 5 : Ekim derinligi etkiledigi ii¢ Akasya tiirlerinin tohum ¢imlenmesi ile fidan yasama yiiz-
delerine iligkin sonuglar

Soil Depth (cm)

Ekim derinligi (cm) Df FG % GR Sur %
0.5 14.00 b 52.78a 18.25a 53.99a
1.0 16.44 ab 46.67 a 21.19a 51.39a
1.5 14.67 ab 55.56 a 2022a 56.25a
2.0 17.28a 4778 a 20.11a 42.72a
2.5 15.38 ab 4722a 20.90 a 44.29a

II- Interactions
a- Species x Soil type

A. acuminata and A. aneura seeds sown in field soil resulted in the highest percentage of
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germination and highest survival of seedlings. However, seeds sown in the field soil were the earli-
est and the highest germination percentage, but the lower survival percentage of seedlings. Howe-
ver, the differences between the three soil types in all parameters measured were statistically not
significant for all species (Table 6).

Table 6 : Interactive effects of species and soil types on seed germination and seedling survival
of three Acacia species

Tablo 6 : Agag tiirii ile toprak tipi ortak etkilerinin etkiledigi ii¢ Akasya tiirlerinin tohum g¢imlen-
mesi ile fidan yagama yiizdelerine iligkin sonuglar

Toer | Toprok ip Df FG % GR Sur 66
Field Soil 14.7a 43 ab 19.27 be 76.72 a
A. acuminata Forest Soil 13.7a 30b 14.87 ¢ 4483 ab
I'Soil+FrSoil 17.0a 29b 20.40 be 55.33ab
Field Soil 13.3a 63a 16.28 ¢ 71.60 a
A. ancura Forest Soil 13.3a 48 ab 16.80 ¢ 37.61 ab
FSoil+FrSoil 13.8a 52ab 16.74 ¢ 65.11 ab
Field Soil 202a 47 ab 28.61a 45.80 ab
A. cphedroides | Forest Soil 18.1a 66 a 24.34 ab 30.90 ab
FSoil+FrSoil 16.7a 2a 2387 ab 21.64b

FSoil = Field Soil = Tarim topragi, FrSoil = Forest Soil = Orman topragi

b- Species x Sowing depth

Earliest and fastest germination was obtained from 0.5 cm depth in seeds of A. acuminata
and A. aneura. Emergence was started earlier at 1.5 cm depth in A. ephedroides seeds and fastest
germination was in seeds sown at 0.5 cm depth. Highest germinaton percentage was obtained from
seeds sown at 0.5 and 1.5 cm depth in seeds of A. acuminata and from depths of 1.5 and 2.0 cm in
seeds of A. aneura and from depth of 2.0 cm in seeds of A. ephedroides. Best survival of seed-
lings was obtained from 1.0 cm depth in A. acuminata seeds, and in depth of 0.5 cm in A. aneura.
Higher survival of A. ephedroides seedlings was reached when sowing seeds at 1.5 or 2.0 cm
depths (Figure 1).

c- Soil type x Sowing depth

. Germination of seeds was started earliest in seeds sown in forest soil at 0.5 cm depth.
Seeds sown in soil mixture at 2.0 cm depth needed the longest period to start their germination.
Highest germination percentage was reached from soil mixture at 0.5 cm depth. However, lowest
germination was obtained from forest soil at 1.0 cm depth. Fastest germination was found in seeds
sown in forest soil at 2.0 cm depth. However, lower germination (with higher germination rate)
was obtained from seeds sown in soil mixture at 2.0 cm depth. Seedlings from field soil at 2.0 cm
depth gave the highest significant survival percentage. Whereas, lowest survival of seedlings was
resulted from soil mixture at 2.0 cm depth (Figure 2).
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Figure 1: (a-d) Effects of sowing depth on germination and seedling survival of three Acacia

species
Sekil 1 :(a-d) Ekim derinliginin etkiledigi tic Akasya tohumu ¢imlenmesi ile fidan yasama
ylizdesi

d- Species x Soil type x Sowing depth

Earliest germination and highest germination percentage of A. acuminata seeds were obta-
ined from seeds sown at (0.5, 2.0 cm) and at 1.5 em depth in forest soil respectively. However, the
lowest germination value was obtained from seeds sown in soil mixture at 2.0 cm depth. Seeds
sown in forest soil at 0.5 and 2.0 cm depth. Seeds sown in forest soil at 0.5 and 2.0 cm depth were
the fastest germinaed seeds. Highest survival of seedlings was obtained from seedlings originated
from seeds sown in the field soil at 2.0 and 2.5 em depths (Figure 3).



140 M. ALI OMARI - BUTROS HATTAR

DF (DAY) FG %
28 a0
a-Days bo firal germination (day) b-Final germination (%)
. 7oL b-Cimienme yiizeal (%)
a-llk gimlenmeye glin aayiai (giin)
20}
80
k
[ EoE
18} / 2
L
a0}
1} sof 5
20
sl
19
a L . " o N L L
08 10 8 20 28 0.8 10 18 20 28
~——80IL —FORS8 —* BOIL+FORS ——80IL —+—FORS ~—* BOILFORS
GR (MEAN DAY) BUR %
28 80
20"
80 f
18
o-Germination rake (mean day) a0l ]
o o-Gimlenme hizi (ortalama gin)
20 d-Buwr vival of seediings (%)
L] | d-Fidan yagama yuzdes! (%)
° L L L
a - . - 0.8 10 18 20 28
0.8 10 18 20 2.8

SOWING DEPTH\EKIM DERINLIGi(CM)

——B80IL —*FORS ~—* BOILWFORS —80IL —FOR8 —* SOILFORS

Figure 2:(a-d) Secd germination and survival of three Acacia seedlings from three soil types
and five sowing depths

Sekil 2 :(a-d) Ug Askasya tohumu ¢imlenmesi ile fidan yagamas: etkinlendigi toprak tipi ile
ekim derinligi

Germination was started almost after equal periods in A. aneura seeds sown in the field
soil at 0.5 and 1.0 cm depths and in seeds sown in soil mixture at 1.5, and at 2.0 cm depth in forest
soil. Highest germination percentage was reached by seeds sown in te field soil at 1.5 cm depth.
Germination of A. aneura seeds was fastest in seeds sown in field soil at 0.5 cm and in forest soil
at 2.0 cm depth. Seedlings originated from seeds sown in the field soil at 0.5 and 1.5 em depths,
gave the highest survival of seedlings. Whereas, seedlings from forest soil almost gave the lowest
percentage of survival (Figure 4).
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Figure 3:(a-d) Seed germination and survival of A. acuminara seedlings
Sekil 3 :(a-d) A. acuminata tohumu ¢gimlenmesi ile fidan yagamasi

Concerning A. ephedroides seeds, earliest germination was obtained from seeds sown in
soil mixture at 0.5 cm and at 1.5 cm depths. Highest germination percentage of A. ephedroides
seeds was reached by seeds sown in soil mixture at 0.5 and 1.5 cm dephs, and in forest soil at 2.0
cm depth. However, lowest germination percentage was obtained from seeds sown in ficld soil at
0.5 and 1.5 cm dephs, gave higher germination percentage as compared to sowing seeds in field
soil and forest soil at the same dephts. Fastest germination of seeds was obtained from seeds sown
in soil mixture at 0.5 cm. However, lowest germination of seeds with highest germination rate was
obtained by seeds sown in field soil at 2.5 cm depth. Highest survival of seedlings was obtained
from sceds sown in field soil at 2.0 cm depth, followed by seeds sown in the same media at 1.5 and

1.0 em depths respectively (Figure 5).
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Figure 4: (a-d) Seed germination and survival of A. aneura seedlings
Sckil 4 :(a-d) A. aneura tohumu ¢imlenmesi ile fidan yagamasi

4. DISCUSSION
MAIN EFFECTS

In order of best germination percentage, species were A. ehedroides > A. aneura > A.
acuminata. The differences between species could be due to the fact that seeds of various species
contain different amounts of storage material and therefore, have different needs for the onset of
independent photosynthesisi. (BYWATERS, OSBORNE, FOX, 1983). In order of best survival at
the end of the experiment (43 wecks), specics were A. acuminata > A. aneura > A. ephedroides.

. The lower survival of A. ephedroides seedlings could be due to the small seeds of this species.
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Figure 5:(a-d) Seed germination and survival of A. ephedroides seedlings

Sekil

S :(a-d) A. ephedroides tohumu ¢imlenmesi ile fidan yagamas:

Corcerning the soil, it seems that the field soil has better physical and chemical characte-
ristics for the growth and development of the seedlings of the three species specially A. acumina-
ta. The higher germination and survival percentages in field soil and soil mixture compared 1o fo-
rest soil, could be due to that mineral soil is a good secdbed because of it's low CaCO;, high P, and
adequate K content (Table 2), and because of it's high infiltration rate, adequate aeriation, and clo-
se contact between soil particles and seeds. Whereas, litter and duft in the forest soil often are less
suitable than mineral soil because they warm slowly, inhibit root penetration, prevent seeds from
contacting the mieral soil, dry rapidly, and shade small seedlings. (KRAMER and KOZLOWSK,

. 1979).
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Results indicated that increasing sowing depth from 1.5 to 2.5 cm, survival was reduced by
45.49 % (Fig 1). On the other hand, sowing depth exceeding the 2.0 cm reduced the survival of all
species. These results agree with the findings of (BYWATERS/OSBORNE/FOX, 1983) in that de-
ep burial of the seed produces a long hypocotyl, and the increased tendency for "buckling” tends to
reduce the effective axial force of the seedlings. The depth of sowing also influences aeriation, as
well as penetration of light. It is possible that beyond a soil depth critical fort he plant species, the
low temperature may restrict germination. A shallow position of the seeds in the soil may therefore
be advantageous to seedling establishment and survival (Bywaters, Osborne, Fox, 1983). However,
higher survival percentages were obtained from shallow depths ranging between 0.5-1.5 cm com-
pared with those obtained from deeper sowing as 2.0-2.5 cm. As overall treatments shallow so-
wing of the seeds (0.5 cm) resulted in fastest germination of these seeds. The re:-ilts are also con-
firming with FAQ reports (FAQO, 1989) in that excessively deep sowing will impair seedling emer-
gence.

5. INTERACTIONS

The physical and chemical characteristics of the three soils (table 2) indicate that the culti-
vated soil is of high P content and low CaCOs5 and organic matter. The final germination percenta-

ge was higher is seeds of A. acuminara and A. aneura sown in field soil, except in the case of A.
ephedroides, the percentage of germination was lower in the field soil. The survival percentage for
all species was higher in the field soil than in either the forest soil or mixture. This could be due to
the fact that this soil has lower CaCO3 and higher in the field soil than in either the forest soil or

mixture, This could be due to the fact that this soil has lower CaCO; and higher P content that
helps in root development resulted in a well developed root system that affected the survival.

As over all treatments, large seeds of A. aneuwra can germinate from deeper depths. This
scems to support the view that larger seeds have the energy reserves to germinate from deeper
dephs. Small seeds of A. ephedroides gave higher germination percentage from deep sowing. The-
se results did not support the general view that small seeds can't germinate from depth. (BYWA-
TERS, OSBORNE, FOX, 1983).

As conclusion, best results of earliest and fastest germination of Acacia acuminata seeds
were obtained from sowing seeds at 0.5 and 2.0 cm dephts in forest soil, an of highest germination
percentage at 1.5 cm depth, and the highest germination percentage at 1.5 cm depth, and the hig-
hest survival of seedlings was reached from sowing seeds in field soil at 2.0 and 2.5 cm dephs. In
Acacia aneura, best results of earliest germination was reached by 0.5 and 1.0 cm depths in soil
mixture and by 1.5 and 2.0 cm depths in forest soil. Emergence of seeds was fastest at 0.5 cm
depth in field soil and at 2.0 cm in forest soil. Highest germination percentage and highest survival
of the seedlings was the best at 1.5 cm in field soil. In case of Acacia ephedroides, best results of
earliest and fastest germination were at 0.5 cm depth in soil mixture. Highest germination was at
0.5 and 1.5 cm depth ins oil mixture. Highest germination was at 0.5 and 1.5 cm depths in soil
mixture, and the highest survival of the seedlings was from 2.0 cm depth in field soil.



TOPRAK TiPI ILE EKIM DERINLIGININ UC AKASYA TURU
TOHUMLARININ CIMLENMESI ILE FIDAN YASAMASI
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Abstrakt

Bu arastirmada ii¢ Akasya tiirti (A. acuminata Benth.. A. aneura F. Muell.
ex Benth, ve A. ephedroides Aff) tohumlarinin degisik toprak tipi (tarim, saf
¢am ve bu iki toprak tipinin karigim) ile beg degisik ckim derinligi (0.5, 1.0,
1.5, 2.0 ve 2.5 cm) ¢imlenmesi ile fidan yagamasi incelenmistir. Elde edilen so-
nuglara gore, ¢n yilksek ¢cimlenme yiizdesi A. acuminata tohumlarinin ckildigi
1.5 cm derinlik en yiiksek fidan yagama yiizdesi 2.0 ve 2.5 cm derinlikte tarim
topraklardan meydana gelmistir. A. aneura tohumlari ise, en yiiksek tohum
¢imlenmesi ile en yiiksek fidan yasama yizdesi, tarim topraklardaki 1.5 cm
derinlikten elde edilmistir. A. ephedroides tohumlari ise, en iyi ¢cimlenme yiiz-
desi toprak karisimi, 0.5 ve 1.5 cm derinliklerden elde edilip, ve 2.0 cm derin-
lik tarim topraginda elde edilen fidan yasama yiizdeleridir. Aym zamanda,
ekim derinligi arttirildig halde, fidan yasama yiizdeleri artmaktadir. Toprak
tiplerine gore, ilk kademede tarim toprag yer alip daha sonra toprak karigimi
ile saf cam orman toprag yer almaktadir.

Kisa Ozet

Akasya agaclari genellikle genis bir alanda dagilip, 6zellikle kurak bélgelerde iyi yetisebi-
len birgok tiirii goriilmektedir (HALL, et al. 1972; FAQ, 1989). Bu aragtirmada stz konusu tiirler,
bircok nemli kullamg yerlerine; kuru ot, yakacak odunu, telefon direkleri, golgeleme, toprak
erozyonu engelleme, siis bitkisi ve yol kenan agaclandirmalar1 gibi énemli bulunup, Urdiin kosul-
larina ¢ok uygun bulonarak énemli olmaktadir (HALL, et al. 1972; DORAN/TURNBULL/BO-
LAND/GUNN 1983; FAO 1989).

Toprak tipi ile ekim derinliginin tohum ¢imlenmesi ile fidan yagamas: lizerindeki etkileri
ve agaglandirma basarisina etkiledigini iyice bilinmektedir (BEARDSELL, NICHOLS, JONES
1979; KROMER/KOZLOWSK, 1979; BYWATERS/OSBORNE/FOX 1983; JOYCE 1987; FAQ,
1989). Bu gergegi 1s131inda, bahis konusu bu aragtirmanin ii¢ toprak tipi ile bes ekim derinliginin
etkiledigi ii¢ Akasya tiirleri tohumlannin gimlenmesi ile fidan yagamasini inceleyip bulunmaktadur.
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Arastirma konusu akasya tohumlart CSIRO'dan elde edilip, ¢cimlenme engelleri gidermek
i¢in gereken tohum muameleleri yapilmistir, Tohumlara ait bilgiler tablo 1'de gésterilmigtir. Her
Akasya tiirii i¢in incelenen tohum g¢imlenme karakterleri sunlardir; ilk ¢imlenmeye giin sayist
(DF), ¢imlenme yiizdesi (FG), ¢imlenme orani (mz1) (GR) ve ¢imlenen tohumlardan fidan yasama
yiizdesi (SUR) dir. Toprak tiplerinin verimliligi ile kimyasal analizleri, ilgili standardlara gére ya-
pilmistir. (PAGE, 1982). Arastirma sonunda biitiin sonuglar statistik analizleri, Duncan's Multiple
Range Test (DMRT)'e gore yapilmig bulunmaktadu (LITTLE/HILLS, 1978).

SONUCLAR

En ileri ve en hizh ¢imlenme A. anewra tohumundan meydana gelip, ¢imlenme yiizdesi
bakimindan ikinei yer almistir. A. ephedroides tohumu ise, en yiiksek ¢imlenme yiizdesi ile en dii-
slik fidan yasama yiizdesini verirken, cimlenme hizi ise, en yiiksek degerde sonuglanmistir. Buna
karsilik, en diigiik ¢imlenme yiizdesi ile en yiiksek fidan yagama yiizdesi A. acuminara tohumun-
dan elde edilmigtir (Tablo 3). En yiiksck fidan yasama yiizdesi, tarim topraginda ekilen tohumlar-
dan ileri gelmektedir. En erken ile en hizli ¢imlenen tohumlar, orman topraginda ekilmis olanlardir
(Tablo 4). Genellikle degisik derinlikte ekilen tohumlar birgok sonuglarda énemli farklar gériilme-
mekle beraber, en erken ve daha hizh ¢imlenen tohumlar, 0.5 em derinlikte ekilen tohumlardir
(Tablo 5).

A. acuminata ile A. anewra tiirlerine ait tohumlar, tanm topraginda ekildiginde, en yiik-
sek tohum c¢imlenme ile en yiiksek fidan yasama yiizdesi verip, en erken ve en hizl ¢imlenen to-
humlardir. A. ephedroides tohumu ise, toprak karisiminda ckildiginde daha erken ve daha hizli
¢imlenip, en yiiksek ¢imlenme yiizdesi ile en diisiik fidan yasama yiizdesine verdiklerini, Tablo
6'daki sonug¢lardan anlagilmakiadir. Sekil 1'den anlagildigina gore, en yiiksek ¢imlenme yiizdesi
ise, 0.5 ile 1.5 cm derinlikte ekilen A. acuminata tohumlari, 1.5 ve 2.0 em derinlikte A. anewra to-
humlart ve 2.0 cm'de ekilen A. ephedroides tohumlarindan elde edilmistir. En yiiksek fidan yaga-
ma yiizdesi ise, 1.0 cm derinlikte ckilen A. acuminata tohumlar ile 0.5 em'de ekilen A. aneura to-
humlar: ve 1.5 ile 2.0 em derinlikie ckilen A. ephedroides tohumlandir. Toprak kangiminda 0.5
cm'de ekilenler en yiiksek ¢imlenme viizdesi veren tohumlardir. Buna karsilik, en diisiik ¢cimlenme
yiizdeleri orman topraginda, 1.0 em derinlikte ekilen tohumlardan meydana gelip, en yiiksek fidan
yasama yiizdesi aym derinlikte fakat tarim topraginda ekilen tohumlardir. En diisiik fidan yasama
yiizdesi 2.0 cm derinlik ve toprak karsiminda ekilen tohumlardan meydana gelmistir (Sekil 2).

Orman topraginda 1.5 em derinlikic ekilen A. acuminara tohumlari, en yiiksek ¢imlenme
yiizdesini verdiklerini sonuglardan anlagilmaktadir. Buna karsilik, en diigiik ¢cimlenme yiizdesi top-
rak karigiminda, 2.0 em derinlikte ckilen tohumlardan elde edilip, en yiiksek fidan yagama yiizdesi
ise, tarim topraginda ve 2.0 ile 2.5 cm derinlikte ckilen tohumlardan meydana gelmistir (Sekil 3)
A. aneura tohumlar ise, en yiiksek ¢cimlenme yuzdesi 1.5 cm derinlik, ile en yiiksek fidan yasama
yiizdesi 0.5 ve 1.5 cm derinlik tarim topraginda ckilen tohumlardan meydana gelerek, sekil 4'den
anlagilmig bulunmaktadir. $ekil 5'ten anlagilacags iizere, ekilen A. ephedroides tohumlari, toprak
kangiminda 0.5 ve 1.5 cm derinlikten, en yiiksek ¢iinlenme yiizdesini vererek, en diisiik degeri ise,
0.5 ve 2.5 cm derinlik tanim topragindan elde edilmistir. En yiiksek fidan yagama yiizdesi, tarim
topraginda 2.0 em derinlikte ckilen tohumlar vermektedir.

TARTISMA

Soz konusu Akasya agag tiirlerinin tohumlari, farkl cimlenme kabiliyetini géstermigtir. Bu
farklilik, degigik adag tiirii tohumlarm O *isik besin maddest thtiva ettifinden ve buna bagh olarak
erken fotosenteze farkli ihtiyag géstermekten ileri gelmis olabilmektedir (BYWATER/OSBOR-
NE/FOX 1983). Fidan yagamasi bakimindan, Akasya tiirleri :

A. acuminata > A. aneura > A. ephedroides siralamasini costererek, A. ephedroides tiirii
gosterdigi digiik fidan yasama ylizdesi, tohumun kiigiikliigiinden ileri gelmig olabilmektedir. To-
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rak tipine gore, tarim toprag: daha iyi fiziksel ve kimyasal karakterleri dolayisiyla, fidan biiytimesi
ve gelismesi, 6zellikle A. acuminara tiirti i¢in, daha elverisli bulunmusgtur. Tarim ve toprak karigi-
mindan elde edilen yiiksck tohum ¢imlenmesi ile yiiksek fidan yasama yiizdesi, bu gibi toprakla-
rin, diisiik CaCOs, yiiksek P ve yeterli K ihtiva ederek, 1yi havalandirma ézelli”« ‘¢ tohuma iyice
temas edip, daha elverigli tohum yatad olusturmaktadir (Tablo 2). Buna kargilik, orman topraginda
bulunan 6lii értii ve bitki artiklar, tohum ¢imlenmesi ile fidan yagamasi igin bu gibi topraklann da-
ha yavag 1sinarak, kok hareketini ve tohumun topraga temasini engelleyip, daha ¢abuk kuruyarak
ve kiigiik fidanlan golgelemesinin gibi olaylar, bu topragin elverisliligini diisiirmektedir (KRA-
MER, KOZIL.OWSK, 1979).

Sonuglardan anlagilacagi iizere, ekim derinliginin artmasu ile, fidan yasamas: diiserek ve
2.0 em'yi asan ckim derinliginin, fidan yasamasi biitiin tirlerde diismiis bulunmaktadir. Derin eki-
len tohumlarin yaprakeiklan ile koklerin yassilagma kabiliyeti artarak, kdklerin derin topraklara
dagilmasi engellenmektedir. Buna ilaveten, ekim derinligi, topragmn birgok fiziksel ¢zelliklerini et-
kileyerek, diigiik toprak sicakligini tohumun ¢imlenmesini engellemekte, dolayisiyla daha si§ to-
humun ekilmesi fidan yasamasi i¢in bir avantaj olarak séylencbilmektedir. (BYWATER/OSBOR-
NE/MTFOX 1983). Sonuglarin gosterdigi daha sig ekimlerden elde edilen yiiksek fidan yagama yiiz-
desi, daha hizh tohum ¢imlenmesi. FAO raporlarla uymaktadir (FAO, 1983). Toprak analizleri
farkl fiziksel ve kimyasal 6zellikler géstermigtir (Tablo 2). Tarim topragi ihtiva ettigi yiiksek P ve
diigiik CaCO; ve organik madde, buna karsilik orman toprag: daha yiiksek CaCOj5 ve organik mad-
de ihtiva etmistir. A. acuminara ve A. anenra tohumlarimn daha yiiksek tohum ¢imlenmesi, tarim
topraginda ekildigi halde elde edilmistir. Buna karsihk, A. ephedroides tohumlar, daha diisiik
¢imlenme yiizdesi tanim topragindan elde edilmistir. Fidan yasama yiizdesi tarim topragindan elde
edilmigtir. Fidan yasama yiizdesi de daha iyi sonuglar, tarun topragindan meydana gelmistir. Bu
gibi sonuglar, tarim topraginin diisiik CaCOy ile yiiksek P muhtevasi nedeniyle, koklerin gelismesi
ve iyi bir kok sistemi gelismesini olumlu etkileyerek iyi bir fidan yasamasini temin etmektedir,
Genel olarak, biiyiik A. anenra tohumlarinin daha derin ekimlerden gosterdigi daha iyi ¢imlenme
kabiliyeti, biiyiik tohumlarin ihtiva ettigi besin maddesi dolayisiyla, bu gibi tohumlarda daha derin
ekimlerden g¢imlenebilir, birgok arastincilarin sonuglanyla uymaktadir (BY WATER/OSBOR-
NE/FOX 1983).
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