5th International Conference on Chemical, Biological, Agricultural and Environmental Sciences (CBAES-2017) Sept. 28-30, 2017 Kuala Lumpur (Malaysia)

Seedlings Growth assessment of Acacia Polycantha as
affected by Soil Media and Seed Origin

Abdalla Nour Eldeen Abdalla®, Heba A. Noureldeen®, Ahmed Ainuddin Nuruddin?
& Hamdon A Abdelrhman®?
'Department of Soils and Water Sciences, Faculty of NATRES, University of Kordofan,

P.O.Box 160, Elobeid, Sudan

'Department of Forestry and Range Sciences, Faculty of NATRES, University of Kordofan,
P.0.Box 160, Elobeid, Sudan

?Dept. Of Techno Economic in Biocomposite Institute of Tropical Forestry and Forest Products,
Universiti Putra Malaysia (UPM), 43400, Serdang, Selangor, Malaysia

Abstract: The 2015 International Conference of ERPUB is a worldwide, multidisciplinary academic conference
concerned with research, education and application into all aspects of Artificial Intelligence & Manufacturing
Engineering, etc. (Use “abstract” St The aim of this work is assess the seedlings growth performance of Acacia
Polycantha as affected by soil media and seeds origin. The study showed that there were significant differences
between soils media in the measured parametersin the nursery.The seedlings length in the mixture was better
than the sand. Little difference was observed between seedling length in the mixture and clay soil. For the soil
media, the investigations illustrated that, most of the growth parameters were improved when grown in mixture
soil media. In addition, for the seeds origin, the Blue Nile seedlings length was higher than those of South
Kordofan by a difference of 4.1 cm. Likewise a significant difference was obtained between the seedlings root
length of the two locations; here the South Kordofan seedlings developed longer root lengths by a difference of
3.4 cm on average. The shoot/root length ratios of the seedlings of the two locations were 1.8 and 1.4 for Blue
Nile and South Kordofan, respectively.
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1. Introduction

The demand for greenery and beautification is increasing over all the world in accordance with the
development of urban and suburban areas [1]. This demands will lead to huge quantity of diversified quality
planting materials, growing medium and plant containers [2]. Moreover with the introduction of indoor and
miniature gardens, different types of containers are essential for the proper growth of the plants [3]. Root
restriction is an inherent problem with container grown trees, According to [4] (Appleton & Whitcomb, 1983)
plants grown in standard plastic containers for too long often have deformed roots that are kinked or grow along
the sides or bottom of the root ball. Results from literature of [5] revealed that tree seedlings raised in poly bags
were taller than those from root trainers; probably because many of the poly bags grown seedlings had rooted in
the nursery soil and so they were accessing additional resources not available to the root trainer-grown
seedlings.in addition, [6] stated that nursery containers have been testified as one of the crucial factors that
enhance the successful growth of tree seedlings. Although this provided additional resources to seedlings in bags,
it also resulted in severing of roots during transplanting to the field. This greater transplanting stress to the poly
bags-grown seedlings compared to the root trainer-grown seedlings could adversely affect their transplant
survival and growth.A. polycantha was a tree with multipurpose and can be used for producing Gum Arabic for
local villagers to increase their income; fruits of the tree are edible by animals. The species has been over-
exploited because it is a resource of multiple uses. Moreover, natural regeneration through seeds is very poor
due to the insects, cattle and rodents [7]. The main purpose of this work is assess seedlings growth performance
of Acacia Polycantha as affected by soil media and seed origin.
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2. Material and Methods

Seeds of Acacia polyantha were collected from two regions are: Southern Kordofan, Blue Nile. Soils as
nursery potting fills constituted of a sandy soil brought from a stabilized dune sand and a clay soil from Elain
Basin. These two soil types were mixed together to make a third growing medium. Containers for nursery stock
of black polythene tubes with dimensions of 20X30 cm, were used for seed pretreatment an analytical grade
sulfuric acid with concentrations of 25% and 50% was acquired from the Laboratory of Gum Arabic Research
Center; also a device of electrical needle scratcher was used for this purpose. A polycantha seeds from the two
locations were pretreated by the following methods adopt in the work conducted by [7].

2.1. Nursery stock raising and monitoring of A. polycantha seedlings

Three treated and untreated seeds were sown directly in the growing media at a depth of three centimeters
and lightly covered by fine sand. Watering was applied daily for the first two months by overhead spreading by a
container equipped with douche. Nursery operations (weeding, singling, root cutting) were carried out as
routinely done. Growth and development of the seedlings were assessed for four months (the reading was
recorded every two weeks). Parameters measured were: 1) seedling shoot length (cm); 2) number of leaves; 3)
seedling root length (cm); 4) seedling weight (g) (fresh and dry weights of shoot and root); 5) seedling diameter
at root collar (cm); 6) general features of the seedlings growth status, including color, infections and diseases.

2.2. Data Analysis

Growth and development of the seedlings were assessed for four months statistically analyzed by SAS in a
PC computer used (ANOVA) table and means were separated by Duncan Multiple Range Test and results were
obtained in tabulated forms.

3. Results And Discussions

3.1. Seedlings growth assessment of A. polycantha in different growing media

The following results pertain to the last readings of seedlings growth parameters which were taken after four
months from the sowing date in nursery; the measured parameters were seedling length, root length, shoot
length/root length ratio, mid diameter, number of leaves, shoot weight, root weight, and shoot weight/root
weight ratio.

For the seedling length growth in the various media experimented, seedlings length grown in the sand
showed a significant difference (p << 0.05) from those raised in the clay and mixture; while seedlings lengths in
the clay and mixture media were not significant between them (Table 1. The highest length was recorded for the
mixture (42.8 cm) and the lowest value was recorded for the sand (34.1 cm). There was little difference between
seedlings lengths in the mixture and the clay media, but the difference between mixture and sand reached to
about 1.3 folds.

For the root length, seedlings grown in the sand showed significant difference from those produced in the
clay and mixture; while there was no significant difference between the two latter media. Seedlings in the sand
medium gave the highest average root length (32.1 cm), and seedlings length in the clay and mixture were very
close to each other. The difference of seedlings lengths between sand and the other media amounted to about 1.5
folds. The shoot/root length ratio between these seedlings stock followed the same trend as out lined above, i.e.,
there was a significant difference between sand seedlings and those of clay and mixture, but no significant
difference between clay and mixture. The ratio in the sand was the lowest, while in the clay and mixture the
ratios were almost identical.

For the diameter at root collar, there was no significant difference (p < 0.05) between the seedlings in the
growing media. However, seedlings in the sand gave the highest value of mid-diameter followed by those in clay
and mixture media. The difference in values of this parameter between sand and clay exceeded 1.3 folds and
between sand and mixture exceeded 1.6 folds.
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For the number of leaves, there was a significant difference between seedlings raised in the mixture and the
other two media. Seedlings of the mixture had denser foliage than those of clay and sand media. For the shoot
dry weight, a significant difference was recorded between seedlings of mixture and sand media, while there was
no difference between both mixture and clay, and clay and sand. Seedlings in the sand had the lowest shoot mass,
and seedlings masses in mixture and clay media were almost alike. For the root mass, there was a significant
difference between seedlings of sand and the other media. Root mass of sand seedlings was twice greater than
that of clay and mixture media. Also, for the shoot/root weight ratio, seedlings of sand medium were
significantly different from the respective ratios of seedlings of the other media. While, ratios of seedlings of
clay and mixture media did not differ significantly. The weight ratio of seedlings in the sand was far greater
lower than that of seedlings of clay and mixture media; this difference exceeded 3.7 folds. On the other hand,
shoot/root weight ratio of seedlings of clay and mixture media were identical. The study which conducted by [5]
illustrated that, the polybag size has main effects on performance of tree seedlings propagation in the nurseries.

TABLE |. Seedlings growth assessment of A. polycantha in different growing media

Growing  Seedling Number of Number of Shoot Mid Root Root Shoot'Root
media length/Cm leave leaflets weight'gm  diameter/Cm  weight'gm length/Cm ratio
Clay 39.9a 16.9ab 3355a 2.2ab 3.3a 1.0b 21.3¢ 24a
Sand 34.1b 15.1b 2220a 1.4b 4.4a 2.215a 32.1a 0.6b
Mixture  42.8a 18.0a 3233a 28a 28a 1.306b 23.5bc 2.1a

4. Conclusion

Finally, the investigation concluded that, the following combinations are proposed for optimum tree seedling
growth in nursery for A. polycantha: sand-clay mixture in plastic pots. Moreover, in view of the importance of A.
polycantha as potential gum producing tree and render of multipurpose products and services, it is recommend
the species to undergo in further research work, particularly:

1/ To investigate thoroughly the natural distribution and the physical requirements of the species, and
explore prospects for bringing the species under some management prescriptions naturally.

2/ To intensify field trials and Silviculture work about the species in order to command its establishment and
bring it under domestication in the future.
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