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Effects of Nitrogenous Fertilizer and Growing Media on the Growth of
Eugenia grandis Wight.

Mazia [smail

Plant Resouree Science and Management Programms
Faculty of Resource Science and Technology
University Malaysia Sarawak

ABSTRACT

Engenia grandis Wight is a valuable roadside tree species in Myrtaceae family. In this growth study, a total
of 240 of two months old seedlings of Eugenia grandis were potted into polythene bags containing three
different tvpes of growing media i.e, topsoil (a ), mixture of topsoil and sand in ratio 2: [{as) and mixture of
topscil and peat soil in ratio 2:1(a;). Scedlings growing in each of the growing media were treated with four
levels of ammuonium nitrate i.e. Omg/l (b)), 30mg/ (hy), 100mg/] (bs) and 130mg/ (b,). The study indicated
that types of growing media and different levels of ammonium nitrate showed significant effects on the
seedlings growth and total biomass production. The seedlings grown in a: have the best growth and lowest
bromass production while scedlings grown in a; showed the opposite. From the levels of ammaonium nitrate
aspect, the highest growth was achicved by by and the lowest growth and hiomass production was allained
by by The study concluded that interaction between a; and by is the suitable combination for the arowth of
Pogenia gravdiz.

Key words: Engenia grandis, types of growing media, levels of ammonium nitrate, growth

ABSTRAK

Ligenia grandis Wight mernpakan salah satu spesies tanaman hiasan jolan yang berbarga dalam famili
Myrtaceae. Dalam kajian banbesaran ini, sebanvak 240 anak benil Eugenia grandis vang bersnmr dua
bulan telah ditabunghan dalam poliheg dengan menggunakan 3 jenis media vang berbeza iaitu tanal
sahaja (), campuran tanah dan pasiv dengan nishaly 2:{iaz dan canpuran tana dan tanah gambut
dengan nishah 20 oy seriq dibert rawatan dengan 4 jenis anmaonium nitrat vang berkeza altu Omgideh, ),
Sthmgdlita). L00mgAvhy) dan 130medh,). Kafian ini memarnkian baliowea Jenis wmedia dan jeniy
ammaninig sitval member! Resan Vang signifikan ke atas tanbesaran dan penghasilan hiofising anak beaih
Bugenia grandis. Anak benih vang ditanam dalam media a- menghasidkan nanbesaran feriinggi dan
fandungan Wofisim yang terendal monabala anak benil vang ditanam datom media a; menuninkkon
funihesaran dan penghasilan biojisim vang sebalifotva. Dori aspek jenis anmmonivm nitrat, trnbesaran
tertinggi diperolehi vleh b, dan rumbesaran seria penghaxilan biomass paling rendal adalah davipade
b Kajicer mendapani bahawa kombinasi antara a, dan by merapaban nteralsi rawatan vang paling sesial
untik smbesaron anak benih Eueeiin gramdis.

Kata kunci: Fugenia graudis, Jenis media | jenis ammonivm nitval, fumbesaran.
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INTRODUCTION

Eugenia grandis locally known as Jambu Laur, Ubah Lauwr or Sea Apple is a big tropical
tree plant of the Myrtaceae family. This plant i1s commonly distributed on rocky and

sandy shores in Peninsular Malaysia, Borneo and Thailand.

E. grandis may reach up to 24 metres in the open or even 30 metres in the coastal forest,
with tall obconic crown. The bark is grayish and the inner bark is pale pink to dark
reddish and pale yellow near the surface. The leaf blades are large, broadly elliptic, shiny
with down-turned tip and long stalk. Flowers are white and arranged in clusters. Fruits

are oblong, with green leathery rind when ripe. dry and edible.

It has been reported (Comer, 1988) that £ grandis was planted as a roadside tree in
Borneo and Thailand as well as in Peninsular Malaysia. Local people believe that the
edible fruits of £ grandis are uselul in trealing hypertension, however there is no study

on this.

Growing media especially soil plays an important role in growth of plants. Interaction of
plants with soil contribute greatly to the success or failure of growth (Hanlon and
Rhoads, 198R). Soils appear in different characteristics in terms of soil structure, texture,
moisture, pH, salinity and compaction. These factors may affect the root penctration in

the soil and the nutrient uptake by plants.



Nitrogen is one of the macronutrients required in plants. It is a component of proteins,
nucleic acids, nucleotides, coenzymes and vitamins (Bannister, 1976). Requirement of
minerals is different in different plant. Therefore, it is important to satisfy the need of
minerals and nutrients to ensure the plant grows well. Insufficiency or excess of some
elements leads to the disturbance of normal metabolism and showing symptom of

nutritional disorder {Davidescu and Davidescu, 1982).

The objective of this study is to ind out the effect of different levels of nitrogen and
different types of growing media on the growth of Engenia grandis and thus to seek for

the best interaction between the two factors,



MATERIALS AND METHODS

Study Site
This study was conducted in the green house of Faculty of Resource Science and

Technology, University Malaysia Sarawak with 50% of light intensity by using netting.

Resource of Study
Seeds [rom mature fruits of Eugenia grandis were obtained from along Bako Road, Petra
Jaya. Kuching. The sceds were then germinated on seed bed. Two months old seedlings

of K. grandis were potted in 15 x 22.5¢m polybags filled with different growing media.

Experimental Design
Itis a 3 x 4 factorial experiment with 20 replicates per treatment combination arranged in
a Completely Randomized Design (CRD).
Factor a was types of growing media or substrate. There were three types, viz.
ay - Topsoil
az - Mixture of topsoil and sand (2:1)
a3 - Mixture ol topsoil and peat (2:1)
Factor b was level of ammonium nitrate (NHyNO3) applied. There were four levels, viz.
by - 0 mg/l NH4NO;
ba - 50 mg/l NHaNO;
by - 100 mg/l NHyNO;

by - 150 mg/l NHyNO,



The ammonium nitrate (NH;NC;) was first applied when the scedlings are 3 months old

at 100ml per polybag and subsequently at two weeks interval.

The total experimental units (polybags) were:

3 x 4 x 20 = 240 polybags

Methodology

The three growing media used were topsoil (a;) as control treatment, a mix of
topsoil and sand with ratio 2:1{as) and a mix of topsoi] and peat soil with ratio 2:1 (as).

The nitrogen treatments consisted of 4 levels, viz, 0 mg/l (b)), 50 mg/l (bs), 100
mg/l (b:) and 150 mg/l (by) of ammonium nitrate (NH4NO;). The ammonium nitrate was
applied in solution form. The ammonium nitrate (NH4NO;3) was dissolved in distilled
water and applied fortnightly. Seedlings in polvbags were watered twice daily (morning
and cvening) excepl on rainy days.

Observations were made fortnightly starting [rom two weeks after potting and
carried on for 14 weeks. Parameters measured were; height (measurement using 15em
ruler, starting from lcm above the ground onto the highest shoot), diameter
{mecasurement using digimatic caliper from | ¢cm above the ground) and total numbers of
leal’ (only matured leaves were counted). Afier 14 weeks, seedlings were taken out
carefully from the polybags. Shoots and roots were separated, cleaned and dried in the
oven at 60°C for 3 days. Dry weights of shoots and roots were taking and the following

WErS COmp uted.



Total of biomass = dW* of roots + dW of shoots

Root / shoot ratio = dW of roots / dW of shoots

* dW refers to as dry weight
The results obtained were analyzed using the SPSS statistical package version 11.5.
Flow chart below showing the activitics:

Day 0 — Germination on bed.

2 months old scedlings

Transplanting into polythene bags containing different types of growing media.

3 months old seedlings

Starting to apply different levels of ammonium nitrate for 14 weeks at fortnightly
interval.

6% months old seedlings

Last recording of data and sampling for biomass study.

Data analysis.



RESULTS

Table I(a): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NO4) on plant height (em) of Engenia grandis seedlings at 2 weeks after
treatment,

Ammonium Growing medium - Mean
nitrate (mg/1) Topsoil Topsoil :sand  Topsoil : peat
o (2:1) (2:1)
0 5.87 +0.25% 6.47 + 0,12 6.48 £ 0.20 6.27" + 0.20
30 584 +£0.23 5.96+0.13 6.42+0.19 6.07°£0.18
100 .14 £ 0.21 F:8Z 017 3.28 £ 0.17 5.75°+£0.25
150 5.58+0.21 5814012 6.59 +0.14 599 £ 03]
Mean 5.86" = 0.12 6.01° 40,15 6.19° 4 0.31

* refers as standard error of the mean.
Mcans that shared the same letter are not statistically significant at 5% level.
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Figure 1{a): Mean height of Eugenia grandis seedlings grown in 3 different types of
srowing media at 2 weeks after application of 4 different levels of ammonium
nitrate,



Table 1{b): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NO3) on plant height (cm) of Eagenia grandis scedlings at 4 weeks after
treatment.

ATImomium Growing medium Mean
nitrate {mg/1) Topsoil Topsoil :sand  Topsoil : peat
(2:1) o (2:0) -

] 6.15 £ 0.24* E02 =12 6.71+0.19 6.63"+0.26

50 6.33+£0.26 642015 6.65+0.19 6.46" £ 0.10

100 6.57 £ 0.27 6.64+0.17 S86=0D.17 636"+ 0.25

50 5.99+£0.24 6.66 = 0.17 6.80+0.16 6.48% + (.25
Mean 6.26" £ 0.12 6.68"=0.13 650" +£0.22

*refers as standard error of the mean.
Means that shared the same letter are not statistically significant at 5% level.
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Figure 1(b): Mcan height of Engenia grandis seedlings grown in 3 different types of
growing media at 4 weeks after application of 4 different levels of ammonium
nitrate.



Table 1{c): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NO3z) on plant height (cm) of Eugenia grandis seedlings at 8 weeks after
treatment.

Ammaonium Growing medium MWean
nitrate (mg/l} Topsoil Topsoil : sand  Topsoil : peat
2:1) (2:1) __
0 7.06+£0.25% 7.81 £0.14 7.14+0.19 7.34% £ 0,24
50 738032 7.39+£0.19 7.10=0.19 7.29% +0.10
100 6.98 £0.27 8.13£0.19 7.07 =0.19 7.39° £ .37
150 6.68 £0.22 274 £ 028 718 £0.17 7.53 £ 0.62
Mean 7.02% + (.14 8.02°+0.28 7.12°+ 0.02

# refers as standard error of the mean.
Means that shared the same letter are nol statistically significant at 5% level.
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Figure 1(c): Mean height of Eugenia grandis seedlings grown in 3 different types of
growing media at 8 weeks after application of 4 different levels of ammonium
nitrate.



Table 1{d): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NO3) on plant height (cm) of Eugenia grandis seedlings at 10 weeks after
treatment.,

Ammonium Growing medium Mean
nitrate (mg1) Taopsoil Topsoil : sand Topsoil : peat
_ (2:1) 2:0) o
0 7.65£0.23% S08+0.14 7.42 £ 0.17 771 =019
50 7.74 £0.29 7.79+£0.19 736 =016 7.63% +£0.14
100 6.84 + 0.42 9.00£0.23 7.36 £ 0.20 7.73" £ 0.65
150 715+ 0.22 10.13 £0.41 7.47 £0.20 8.25"+£0.94
Mean 7344 0.21 8.75°+0.53 7.40" £ 0.03

# refers as standard error of the mean.
Means that shared the same letler are not statistically significant at 3% level.
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Figure 1(d): Mecan height of Eugenia grandis seedlings grown in 3 different types of
growing media at 10 weeks after application of 4 different levels of ammonium
nitrate.
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Table 1(e): Effects of 3 types of growing media and 4 levels of ammonium nitrate

{(NH4NO4) on plant height (em) of Exgenia grandis seedlings at 14 weeks after
treatment.

ATNIMOnNium Growing medium _ Mean
nitrate (mg/l) Topsoil Topsoil : sand Topsoil : peat
i 2:1) _@1)
il B.23 £ 0.24% BIEL0.18 TOS (.18 R33¥+023
50 839+ (.32 804022 TOl 018 B31*+0.21
100 7.29 =046 1050+ 0.28 8.26 +0.21 2,68 + 0,95
| 500 786 020 10.96 £ (1.34% TE4+0.24 .88 + 1.04
Mean 7.94"+ 0,24 9,72" £ 0.59 B.00"= 0.09

* refers as standard error of the mean.
Means that shared the same letter arc not statistically significant at 3% level.

12.00
=
o B— -
10.00 P
R e K

.00 — ———— - Ei—
e TTT———
E
£
E G.00
=
)
=

4.00

2.00

—— Topsol 8 Topsoilsand(2-1] —&— Topsolpeat(2.1)
0.00
o magil S0mol 100mg 150mag/|

Levels of ammaonium nitrate

Figure 1(¢): Mean height of Eugenia grandis seedlings grown in 3 different types of

growing media at 14 weceks after application of 4 different levels of ammonium
nitrate.



Effects of types of growing media and nitrogenous fertilizer on plant height of Fugenia
grandis seedlings at 2, 4, 8, 10 and 14 weeks are presented in Figure 1(a), 1(b), 1{c), 1{d)

and 1{e) respectively.

No clear and consistent trend was detected in younger seedlings i.e. three to four months
old (2 and 4 weeks after treatment). During the early growth it appeared that there are no
beneficial effects of the nitrogenous fertilizer on plant height for £ grandis seedlings
growing on the three different media, However, older seedlings exhibited clear trend of
response to the different levels of ammenium nitrate. Higher levels of this fertilizer have
benelicial effects on plant height of seedlings grown in the mixture of topsoil and sand.
For those seedlings growing on topseil and mixture of topsoil and peat, the effects are
negligible. It 1s quite clear that plant growth in terms of height increase is affected by the

level of ammonium nitrate on £, grandis seedlings grown on topsoil and sand mixture.
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Table 2(a): Etfects of 3 types of growing media and 4 levels of ammonium nitrate
{(NH ;NO3) on plant diameter (mm) of Exgenia grandiy scedlings at 2 weeks after
treatment,

Amimornium Growing medium ' Mean
nitrate {mg/1) Topsoil Topsoil @ sand Topsoil : peal
(2:1) (211
0 1.23 +£0.03* 1.22 &+ 0.02 1.27+£0.03 1.24" £ 0.02
50 1.31 = 0.03 [.17+£0.03 1.29 + 0.03 1.26" + 0.04
100 g 0 B 1.12 £ 0.02 1.19+0.03 1.16" + 0.02
150 1.26 + 0.03 116+ 0.02 1.27+£0.02 1.23° + (1.04
Mean 1.24" £ 0.03 1.17° £ 0.02 125" 0.02

* refers as standard crror of the mean.
Means that shared the same letter are not statistically significant at 5% level.

1.35

Diameter{mm}

1.06
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Figure 2(a): Mean diameter of Eugenia grandis seedlings grown in 3 different types
of growing media at 2 weeks after application of 4 different levels of ammonium
nitrate,



Table 2{h): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NO3) on plant diameter (mm) of Eugenia grandis scedlings at 4 weeks after
treatment,

Ammonium Growing medium _ Mean
nitrate {mg/1) Topsoil Topsotl : sand Topsoil ; peal
(2:1) (2:1)
0 1.15 £ 0.02% .23+ 0.02 .22+ 0.03 1.20% £ 0,02
50 1.21 £0.03 1.18 £0.02 1.21 +£0.03 1200 + (1.01
100 1.13 +0.03 1.17 4 0.02 1.30+0.03 1.20°7 £ 0.05
150 1.29 = 0.04 1.34 % 0.03 1.26 +0.02 1.30" 4 0,02
Mean 1.20" + 0.04 1.23% + 0.04 lle k(.02

* refers as standard error of the mean.
Means that shared the same letter are not statistically significant at 3% level.
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Figure 2(b): Mean diameter of Exngenia grandis scedlings grown in 3 different types
of growing media at 4 weeks after application of 4 different levels of ammonium
nitrate,



Table 2(c): Etfects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NGs) on plant diameter (mm) of Eugenia grandis seedlings at § weeks after

treatment,
Ammonium Growing medium ) Mean
nitrate (mg'l) Topsoil Topsoil :sand  Topsoil ; peal
{2:1) (2:1)
0 1.28 = 0.02% 130+ 0.03 1.31 £0.05 1.30% 4 0.0
50 141 =0.05 1.25+0.03 1.24 £ 0.03 1,307 £ 0.06
[0 1.19 £ 0.02 1.34 £ 0,03 1.51 £0.04 1,357 £ (.09
150 1.35 £0.04 1.41 =004 1.28 £ 0.03 1.35% = 0.04
Mean 131"+ 0.05 1.32%10.03 1.33%= 0.06

* refers as standard error of the mean,
Means that shared the same letter are not statistically significant at 3% level.
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Figure 2(c): Mean diameter of Eugenia grandis scedlings grown in 3 different types
of growing media at 8 weeks after application of 4 different levels of ammonium

nitrate.
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Table 2{d): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NO3) on plant diameter (mm) of Eugenia grandis seedlings at 10 weeks after
treatment.

Ammonium Growing medium Mean
nitrate (mgfl) Topsoil Topsoil : sand  Topsoil : peat
(2:1) (2:1) -
0 37 £.0:05% 1.39 £ 0.03 1.31 =0.05 1.35% £ (.03
50 1.44 (1,05 .29 + 0.04 .24 £ 0.03 132+ 0.06
100 1.08 £ 0.07 1.51 £0.04 1.60 + 0,03 1.40% = 0.16
150 1.47 +0.04 .61 4+ 0.05 [.30+0.03 1.46% + 0,09
Mean 1.34°= 0.09 1.45" £ 0.07 1.36" £ 0.08

* refers as standard error of the mean.
Means that shared the same letter are not statistically significant at 5% level.
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Figure 2(d): Mean diameter of Eugenia grandis seedlings grown in 3 different types
of growing media at 10 weeks after application of 4 different levels of ammonium
nitrate.



Table 2(e): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NOs3) on plant diameter (mm) of Eugenia grandis scedlings at 14 weeks after
treatment,

Ammonium Growing medium Mean
nitrate {mg/1) Topsoil Topsoil ; sand Topsoil : peat
(2:1) (21
I [.42 £0.04% 1.57 £ 0:05 1.34 + 0.04 1.44% = 0.07
50 .63 +£0.06 1.53 +£0.05 1.39 4 0.03 1517 £ 0.07
100 1.17 £ 0.07 1.81 £ 0.04 1.82+£0.03 1.60"+ 0.2
150) L5 E 005 1.96 £ 0.06 137 2003 1.61°+0.18
Mean 1.43" £ 0.10 17174 0.10 148" £ 0.11

* refers as standard error of the mean.
Means that shared the same letter are not statistically significant at 5% level.
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Figure 2(e): Mean diameter of Eugenia grandis seedlings grown in 3 different types
of growing media at 14 weeks after application of 4 different levels of ammonium
nitrate.



The influence of three levels of ammonium nitrate fertilizer on the diameter of Eugenia
grandis seedlings grown on dilferent media at 2, 4. 8 10 and 14 weeks are shown in

Figure 2{a), 2(b), 2(c), 2(d) and 2(e) respectivcly.

Referring to figures 2(a) and 2(b), there appearcd to be no clear trend of the levels of
fertilizer applied on the growth in term of plant diameter of younger seedlings. This result
is the same as the plant height. In older seedlings, the response of seedlings grown on
topsoil is inconsistent whereas for seedlings grown on topsoil and peat mixture, 100mg/]
seemed Lo be the optimal level of ammonium nitrate for diameter increase. For seedlings
grown on topsoil and sand mixture, the diameter increased as the level of ammonium

nitrate increased.
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Table 3{a): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NIHNO3) on leaf numbers of Eugenia grandis seedlings at 2 weeks after treatment.

Ammonium Growing medium Mean
nitrate (mgfl) Topsoil Topsoil @ sand Topsoil : peat
(2:1) (2:1)
0 020+ (0. 28% 275+ 031 920+ 0.37 938"+ 0.18
50 950+ 0.36 2.20£0.36 $.55 £ 0.26 042" 0,11
100 £50+0.33 0.40 +0.27 940 =0.26 910+ 0.30
| 50 905+ 0.39 .95 & 037 9.55 £ 0.47 985"+ (.57
Mean 9.06" + 0.21 0.83" £ 0.39 9.43*" = 0.08

* refers as standard error of the mean.
Means that shared the same letter are not statistically significant at 5% level.
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Figure 3(a): Mean leat numbers of Eugenia grandis seedlings grown in 3 different
types of growing media at 2 weeks after application of 4 different levels of
ammonium nitrate.



Table 3(b): Effects of 3 types of growing media and 4 levels of ammonium nitrate
(NH4NOs3) on leaf numbers of Eugeniu grandis seedlings at 4 wecks after treatment.

Ammonium Growing medium Mean
nitrate (mg/l) Topsoil Topsoil : sand Topsoil : peat
(2:0) (2:1)

() 980 = 0.39% 10.90 + 0.29 9.50 £0.39 10.07% + 0,43

50 10.15 = 0.4) 10.55 +0.39 10.20 £0.26 10305 = 0.13

100 9.10 = 0.38 11.15+0.23 10.40 +0.52 10.22% = 0.60

1500 10.00 = 0.46 1210+ 03] 10.35+0.26 10,827 + (.65
Mean 9,76+ 0.23 11.18°£033  10.11°+0.21

* refers as standard error of the mean.
Means that shared the same letter arc not statistically significant at 5% level.

14
1z s
i af o S -
& —_ —
10 e e
' _____'“-—1.———‘_____
@
=
a &
—
o
e
5 g
E
= |
=
4
2
—#—Topscil 8- Topsoilsandi2:1) —d— Topsoil peati2.1)
]
0 rraggl S0 mall 100 mg/l 150 g/l

Levelz of ammonium nitrate

Figure 3(b): Mean leaf numbers of Eugenia grandis seedlings grown in 3 different
types of growing media at 4 weeks after application of 4 different levels of
ammoniwm nilrate.
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Table 3(c): Effects of 3 types of growing media and 4 levels of ammoniom nitrate
{NH,;NO;3) on leaf numbers of Eugenia grandis seedlings at § weeks after treatment.

Ammaonium _ Growing medium Mean
nitrate (mg/l) Topsoil Topsoil :sand  Topsoil : peat
(2:1) (2:1)
(l 10,75+ 0.42% 12.45 £ 0,39 100,35 = (0.49 11.18%+ 0.64
50 10RO 4 (0,50 [2.65 £ 060 115 =036 1120°+0,75
100 980 = 0.43 14.05+0.28 13.10 = 0.41 12.32" £ 1.29
150 11.60 + 0.43 15.70 + 0.61 10.55 = 0.38 12.62" + 1.57
Mean 10.74" + 0,37 13: 71" £ 0:75 11.04"+ 0.69
* refers as standard error of the mean.
Means that shared the same letter are not statistically significant at 5% level.
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Figure 3(c): Mean leaf numbers of Eugenia grandis seedlings grown in 3 different
types of growing media at 8 weeks after application of 4 different levels of
ammonium nitrate.



