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Effect of Different Fertilization on Physiological Characteristics
and Growth Performances of FEucalyptus pellita
and Acacia mangium in a Container Nursery System
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Abstract. The objective of this study was to find optimal nutrient condition of container seedling produc-
tion of two tropical species for high seedling quality. This study was conducted to investigate photosynthe-
sis, chlorophyll fluorescence, chlorophyll contents, and growth performances of container seedlings of
Eucalyptus pellita and Acacia mangium growing under four different fertilization treatments (Con., 0.5 g - ™',
1.0g-7", and 2.0 g- [" fertilization). E. pellita showed outstanding photosynthetic capacity, photochemical
efficiency, and chlorophyll contents at 1.0 g - /' fertilization. Meanwhile, E. pellita showed the highest pho-
tosynthetic capacity, photochemical efficiency, and chlorophyll contents at 2.0 g - /™' fertilization, as fertili-
zation rate were increased, those of 4. mangium increased. Like physiological characteristics, Both E. pellita
at 1.0 g - I fertilization and 4. mangium at 2.0 g - I'" fertilization were higher root collar diameter, height,
biomass, and seedling quality index than other treatments. These results showed that E. peflita at 1 g - I fer-
tilization and 4. mangium at 2.0 g - I fertilization is optimal nutrient condition, respectively. Moreover, fer-
tilization rate controlling is very important for growth and seedling quality of container seedling.

Key words : container seedling, fertilization, growth performances, nursery, photosynthesis
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Table 1. Physical and chemical properties of media using container seedling.

Soil texture (%) EC NO;3 P,0s Ex-cations (cmol - kg™") CEC.
Peatmoss  Perlite  Vermiculite @S -m') (mg-kg') (mgkg) k' Ca* Mg (cmol-kg)
333 333 33.3 6.0 0.1 0.1 123 4 10 7 17
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Fig. 1. Effect of fertilization treatment on the photosynthetic rate of container seedling of two tropical species. Vertical bars

represent standard deviation (N = 6).
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Fig. 2. The photochemical efficiency of container seedling of
two tropical species at four different fertilization treatment.
Different letters on the columns indicate statistical differ-
ences at the 5% levels by Duncan's multiple range test.
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Fig. 3. The chlorophyl] contents of container seedling of two tropical species at four different fertilization treatment. Differ-
ent letters on the columns indicate statistical differences at the 5% levels by Duncans multiple range test.

o Aol HolA] FAUTHFig. 3). & el
715} AR AEl ol FAM] Hel Tk G
ko] WokhKwon 5, 2009; Hwang 5, 2003)&
Az} 2L Aoz Ay A wE 3 g7
Z710] FAEEA T 550 GEA Figo] SrIskaL
2 WG F T3 o]Folx)E Aoz woEnt o
E4 abg® FAM] Alrrch ARl Myl
%k—- Het ole A8 ZElpollA FE4 b
71 B 8 a8 Sv)80] 7] wiFelet A
Zygict,
B AP T 55 25 HA ARl 2260A
=2 QS5 g Belst EgOH ofs) gt A

4 BB olRoliEk. %, Gk 270 Weh B
A SrEdeR ek A U 4 9

2. 4 BY

Fig. 4= A8l Aol o E pellita 87182
87 8] A 9 209 AL 7RPE oA
EREEE)E el Sioh

A8 F I A B2F 1.0g- 1 ARTA TR
e AFE BHYom 0.5g-11>2.0g- > FAH]

AT o VERITHP < 0.01). Eucalpus & 5%
o] A8l Xe]rel| A Ate] 94=8lth= AHGoncealves

E, 20088} FAKEE
o] 71 &

7A%e Bgct aehg A 5
20g- I ARl A o] 71

(o R
T

&) Attt ol F2A FHQ ek AulE £EE
2 % AslE Y & Aom(Kwon T, 2009), %

R T edd #AE 907 & g
(Bumgamer 5, 2008y= A& BAFI Stk Al Al

v H27E 64 T 88 X A EC] e
g B F 9lon, E pellita= 22t A HHS B

o]l& 7%0

IOg-

feed. 53, A4 A8 279
AT A7 TR Al del et 4
Eygel _7}~ =0 rﬂ}q Ao s 7 A %7]
rq]-,—oﬂ AT 71 AR o] T E Xalfro) <

Rom doEct AEe] JidE fae 715 ] tt}
2} wske, 8, B, HE, 25 59 84 22
o5 tht A 2 AN BskE ek &
ATH(Lambers$} Poorter, 1992). 53] E ] +&
Faoll W JRS wow, B el T A

AR vigl@Alo) Ach(Inagaki 5, 2009). E3F A
v BEY LH #7218 &, vAE 54, a4 84
Soll gEke pxH, o2 QI8 A Ao wiEE
FE A W‘r(Compton 5, 2004; Frey 5, 2004;

Thirukkumaran &, 2002). &, & £4°] =

*‘EW%&A 7t S5= ‘*OE‘% i e w25
Al olFolRint. e} GRiel 4 FE

e} Z7} % E5L, AT A9

T RS Bole otk

A, mangium®] LA 7 AFE AH] FFo]

-127 -



8 8 160 > 160
. Height i
Root collar diameter 1ot 9! o
81 P 28 128
00 - w0
E 44 4 3
£ 80 £
£ =
H % H
& 2- 2 3§
&0 - 45
~@- Non feqilization
o “Cm 08 ¢ ' temization . g 20 @ o feriization »
" - O 05y ¢ ! tortitization
“¥iG t fertization - 0sge ! fertitzation 1 0
K 2g € " tortitization o - 055 ¢ fentliztion
& 6127 73 &2 a2 o/ 63 -4 73 &2 8122 it
Month/Day Month/Day
0.4 " - 014 25 - . 25
oot collar diameter ight a
- 673622 - 622 19
~012 8237112 s 012 820712 o ~
., - 713-81 @ T a 20 mm 7A3-81 : %
3 I3 82621 T Lo o e ©
C0104  mmm a2~ | w " 010 - 80251 ;
; ‘ : E
1
E 008 1 E."
] 8
£ £
g 008 1 10 g
=] o
2 004 4
£ §
@ 954 ©
& ooz ®
600 4 08+

Non osge 1ge ™ gt

Fig. 4. The growth patterns of root collar diameter and height of container seedling of E. pellita at four different fertilization
treatment. Different letters on the columns indicate statistical differences at the 5% levels by Duncan's multiple range test.
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treatment. Different letters on the columns indicate statistical differences at the 5% levels by Duncan's multiple range test.
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W 7oA ol FES A ATELS gET
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78RS VERITH Table 3). EE-3F ok Z7A0A] 2t
3) B BE-S B3l APl visf) xR A%
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AH] Aol w2 AelME ARl Xt duag
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& g Jepdtt 5§ 3/ A wiliE 2 &
A e 29 Ao & QS wXP(Lloret 5,
1999; Tsakaldimi &, 2005), Ao @A T/
RE&C] & 5L Y A FF 2EHE A3 Y
S Wojrt(Aranda &, 2002), B Y AAE
HY = v} a2 £ A TREC] =944
ot 0] Gl SA45EA 801 Ul vt &
Aglom, A ol 23t B F(pluge] FAJo
Z uigse] 9l7] diie] AL e AeE X3
sl & Jakg vXA] & Aoz yoEn 24
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Table 2. Root collar diameter, height and H/D ratio of two tropical species under different fertilization treatment.

Speci Fertilization Root collar diameter Height H/D ratio
pecies .

treatment (¢ /") “Growth (mm) RGR” (mm-day')  Growth(om) RGR (cm-day) (cm-mm™)
Con. 417£0.12¢"  0.040+0.001c 40.17+3.0lc 0380 0.029 9.6+ 0.8b
Eucalyptus 0.5 0.63+0.10b 0.060 + 0.001b 114.83+247> 1133+ 0.026b 18.2+0.6a
pellita 1.0 7.37+£0.23a 0.071 £ 0.004a 133.67+4.75a 1.316+0.03% 18.1+0.3a
2.0 6.00 £ 0.46b 0.059 + 0.005b 109.70 £7.02b  1.081 £0.065b 184+24a
Con. 243+ 021c 0.021 + 0.002¢ 943+0.12c  0.074+0.001c 3.8+0.1b
Acacia 0.5 520+0.00b  0.048+0.002b 7233£520b  0.701£0.050b 139+ 1.0a
mangium 1.0 560+036ab  0.051 £ 0.003ab 7827+3.61b  0.757+0.042b 14.0+0.6a
20 6.00 = 0.40a 0.057 £ 0.004a 85.50+3.77a  0.831+0.038a 143+0.7a

“RGR; Relative growth rate.

YDifferent letters within the columns indicate statistical differences at the 5% levels by Duncan’s multiple range test.
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Table 3. Effect of fertilization treatment on the biomass production, biomass distribution and T/R ratio of container seedling

of two tropical species.

Species Fertilization | Dry weight (g) ‘ TR rzit]io
treatment (g - I”') Leaves Shoot Root Seedling (g-g)
Con. 0.81 (4*6(;;23‘32 0'455 6‘;'12° 0'4958(;’08‘3 176+ 041c 258+ 0.45¢
Pucalypius 0.5 461 (::0%‘291) 5'32(j 6‘;' 176 "54(’; 4‘;'051’ 11.57+£028b  6.05+0.05
pellita Lo 5.89(;9(;.6% 7‘09(17(;.4% 2. 10&-4(;. 128 5074 1178 6184018
2.0 431 (jl(;'lgb 431 (1:30)‘6“’ 1.65 (T 6(;'071’ 10.47+0.80b  5.37+0.54b
Con. 021 ;20)'0”’ 0'08;_3'0% 0‘20;1(;'031’ 04940.12c  1.48+0.38b
o os 22650(;.0921 2.2250(;_2% 1.09(:2&0(;. 42 o000 41740708
mangium 1.0 2.06(:;6(;.203 2.59 (i4 (63336ab I.OZ(TS(;‘%a 5.67+028b 458+ 033a
20 2.28(:;:50),6551 305(::7(;.52:1 1.14(]¢8(;.1 18 410108 4714055

“Different letters within the columns indicate statistical differences at the 5% levels by Duncan’s multiple range test.

“The numbers in parenthesis indicate the percentages of dry weight of each part to total dry weight of seedlings.
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Fig. 6. Effect of fertilization treatment on the seedling quality
index (SQI) of container seedling of two tropical species.
Different letters on the columns indicate statistical differ-
ences at the 5% levels by Duncan's multiple range test.
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