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Improvement of Soil to Increase Productivity of Commercial Plantation
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Abstract

This study was carried out to investicate the responses of six clones of
Eucalyptus camaldulensis to the effects of soil improvement methods in 2 different
sites including Ratchaburi Silvicultural Research Station, Paktor District, Ratchaburi
Province and Ladkrating Plantation, Sanamchaikate District, Chachoengsao Province.
The experimental design was split plot with 4 replicates. Four different soil
improvement methods (treatments) were applied at main plot level, including
1) control (no treatment) 2) application of dolomite (400 keg/rai) 3) application of
dolomite (400 kg/rai) and organic fertilizer (1 kg/tree) and 4) application of dolomite
(400 kg/rai) and chemical fertilizer (100 g¢/tree x 2 times). Six clones of E.
camaldulensis were used at subplot level, including 1) TPC5 2) EC048 3) L192 4)
L317 5) A5 and 6) D1. The trees were planted at 2 m x 3 m spacing. At each study
site a soil pits was dug to study soil profiles. The soil samples in the study plots were
collected at the depth of 0-5, 5-10 and 10-20 cm at the planting time and at 3 years
after planting, and were analyzed. The height and DBH of the trees at 1 month, 1, 2
and 3 years after planting were recorded and statistically analyzed using GENSTAT
program. The soils were acidic with low fertility at both sites. The results revealed
that soil improvement methods and clones had statistical significant effects on
height and diameter growth of Eucalyptus camaldulensis at both sites. Statistical
analysis showed no interaction effect between soil improvement method and clone.
In general, the height and diameter growth of Eucalyptus camaldulensis in the plots
applied with improvement materials were higher than those in the control plots. At
3 years old, the highest height and diameter growth were found in the plots applied
with dolomite and chemical fertilizer at both Ratchaburi and Chachoengsao. The
clone L192 had the highest height and diameter growth (12.12 m and 8.97 cm) at
Ratchaburi Silvicultural Research Station and, clones D1 had the highest height and
diameter growth (11.88 m and 9.07 cm) at Ladkrating Plantation.
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Table 1. Climatic data of Ratchaburi Silvicultural Research Station, Ratchaburi
province from B.C. 2547 to 2552.

Vear Annual rain  No. of rainyday Meanotemp. Mean moax. Mean n'lin.

fall (mm) (day) O temp. (Q) temp. (Q)
2547 1,038.00 82 26.89 32.83 21.42
2548 1,569.70 100 26.56 33.75 20.37
2549 1,297.00 86 27.16 37.00 17.67
2550 1,661.90 108 27.20 36.38 17.78
2551 1,371.10 77 26.83 35.71 18.29
2552 1,160.40 84 27.14 36.75 18.57
Mean 1,349.68 89.50 26.96 35.40 19.02
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Figure 1. Ptuvicthermic graph showing

relationsnip between montnty ramntall (mm)

and temperature CQ)in (1) 2549, (2) 2550, (3) 2551 and 2552 (4) at
Ratchaburi Silvicultural Research Station, Ratchaburi province.
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Table 2. Climatic data of Ladkrating Plantation, Chachoengsao province from 2543 to 2552.

Annual rain No of rainyday = Mean temp. Mean max. Mean min.
Year fall (mm) (day) o temp. (°C) temp. (CC)
2543 1,407.31 97 28.88 38.92 18.83
2544 1,239.40 96 28.54 37.58 19.50
2545 1,018.00 88 27.88 36.25 19.50
2546 975.70 84 24.79 35.55 18.55
2547 864.10 71 27.67 36.42 18.92
2548 1,276.30 83 28.38 37.42 19.33
2549 1,422.30 98 28.21 36.83 19.58
2550 998.50 79 26.67 34.83 18.50
2551 1,187.20 100 26.79 34.25 19.33
2552 1,036.50 94 26.83 34.42 19.25
Mean 1,130.82 88 27.42 35.69 19.15
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and temperature CO)in (1) 2549, (2) 2550, (3) 2551 and 2552 (4)
at Ladkrating Plantation, Chachoengsao province.
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Block1 main plot: 4 treatments

A = Control (no treatment)

B = Application of dolomite (400 ke/rai)
C = Application of dolomite (400 kg/rai)
and organic fertilizer (1 kg/tree)

D = Application of dolomite (400 kg/rai)
and chemical fertilizer
(100 g/tree x 2 times)

Block2

Block3

sub plot: 6 Eucalyptus camaldulensis clones
= TPC5

= EC048

= L192

L317

= A5

= D1
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Figure 3. Layout of the experimental plots
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Figure 4. Soil profile of the experimental site at Ratchaburi

Silvicultural Research Station, Ratchaburi province.
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finf (3.19-5.04 me/100 @) ArwBuFaderstuULanaglusEAuUIunans (72.419%) way
Tufudnseglussiusii (15.68-23.68%) iileAulufunsesiunasaniindniu Tnesiusua
OUNANTIBEN (80-82%) TavilUTinmueumafunsoutauaziumieds (8-12% waz
8-10% swdfu) WethAnuantffunussiiumaugauanysaivesiu nuiseiu
ArugaLaNysaiveshuaglussAusmanaiaiindinu
Table 3. Some soil characteristics from the profile at Ratchaburi Silvicultural

Research Station, Ratchaburi province.
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pH

O.M. Avail, p Exch. Cation (ppm) e Bs. sand Silt Clay Soil
Horizon 1:1

(%) (ppm) K Ca Mg Na (me/100g) (%) (%) (%) (%) texture

Loamy
Apt 5.7 1.82 1.00 85.4 623.2 60.1 25.1 5.44 7241 80 12

sand

Loamy
Apz 5.1 0.29 560 398 1234 320 24.2 4.59 2368 82 10 q

san

Loamy
B, 5.1 0.21 400 332 60.8 244 239 3.19 21.70 82 10

sand

) Loamy

B, 52 056 nil 374 524 231 239 415 15.68 82 8

sand
futa1nnIeiie

m‘wwﬁwﬁmauﬁléfﬁnﬂmiywqﬂuﬁuﬁmuﬂwmmmzﬁa uanalilu Figure 5 lnad
Ms13eeivestuALUsENEUF T Ao, By, Biy Wag By, HANTIATIzVAmaudRvesfuLand
1410 Table 4 Tnevhludnwasiuduiunsndaunn (4.0-4.6) sndulufudu B, Wudunsndn
(5.2) Uinaidundengluiuvesduuuanoglussduuiunans (1.65%) uwarlufudregly
sedfum (0.80-0.95%) Ulinameaneafiiulselomioglussdusnaonduniidadu (ni.-
0.30 ppm) U’%mmhléfal,%wﬁLLaﬂnJﬁ'aulé’agﬂusxé’uﬁwmaaﬂ%uwﬁwﬁﬂﬁu (28.5-53.0 ppm)
ﬂ‘%mmmaL%suﬁLLaﬂLﬂ?iaulé'agﬂuizé’wmﬂmmaam%gwﬁﬂéfmau (96.2-239.2  ppm)
uunfiBenituandeuldeglussius (39.6-54.2 ppm) snviulufudy B, egflussiutiunans
(121.9 ppm) I%LﬁamﬁLLaﬂLU?}Ism"l,éfagjiuﬁzﬁuﬁwmaam%u’wﬁﬁmﬁu (40.5-52.0 ppm) A14Y
GuaqmiLLaﬂuJ?iUuﬂiz@mﬂaQiuizﬁuﬁqmaam%uwﬁwﬁmau (5.46-8.13 me/100 ¢ ALBLA
Frenamasntuiuoglussdusi (13.92-26.0a%) onulufudu B, eglussduuiunais
(a5.119%) dnwamilonudu A, Wi duduiudaduiuiumdowne Toed
Uinaoyaanselufuduuu (749%) qandwﬁu%uéw (54-68%) TUTueuNARunTIEul
Tududuuu (12%) gendnlufududislinniin (6-10%) udiivsinafumderlufutudng
(22-40%) qandwluﬁu%uuu (14%) n15UseLliuAIANRANANYTAIVDIFY naentuntiafy
ogfluszdui (esndnuurveshuiiviinunselutuasroutgauasiinislfiadosing
1 saundanosluruiunisguasuth 1wy msfdniviivediedeiies sildnwazAuing
imgsuiuludufudemdouisduTinunnndeudiags Tufufissduaudninnndi 30 ou
%qaﬂadqmam'amiizmsﬁfwaWﬂﬁu%uuuaj%udwq waroraluguassasenisveulyvessin
duldfifomonslufutudisds
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Figure 5. Soil profile of the experimental site at Ladkrating

Plantation, Chachoengsao province.

Table 4. Some soil characteristics from the profile at Ladkrating Plantation,
Chachoengsao province.
H .
Hori '21 OM. Avail. p Exch.Cation (ppm)  cEC. BS. Sand Silt Clay  Soil
orizon :
H,0 (%) (ppm) K Ca Mg Na (me/100) (%) (%) (%) (%) texture
Sandy
A 4.6 1.65 0.10 53.0 1298 423 405 5.81 2252 74 12 14
loam
. Sandy clay
B: 52 0.89 nil 30.8 239.2 1219 439 5.46 4511 68 10 22
loam
Sandy clay
Bt 47 095 020 2851766 542 423 608 2604 62 & 30
Oam
Sandy clay
Bicx 44 080 030 390 962 39.6 520 8.13 1392 54 6 l
Oam
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2. M3AneINTRTYLAULR
anfiuianidesvys

nadlATzinsaRRaadsnssAulamemgaLaziduriaudnansedliigan
AUffa Aanaguauda fleny 1 Wew, 17, 2T uay 3 ¥ figrlufiuflanihuiauidesvys
uanslilu Table 5,6 waz 7 wuin o1y 1 1oy Anwgaveslsiymauda aunaguauda i
AmnuuAnssegsiifdRamneada Tneraugaueandnlsifiugn a eng 1 1Weu wenay
msunsnaaes o wuasmuay uwladdlalalun wladdlalaluvivasdedunsd wazuvas
ldlalaluniuasdaindl dAwvindu 0.34, 0.39, 0.36 wag 0.37 4 AIUEIAU waziiievinnis
Arspvinsaifniudisesnnugeinuaeduliyadudanldgn wuin ufinagmy
ANUUANFSRENHITEAAYNNIAINGIVDIAN YA AB mmqqm?ﬂlaﬁﬁmﬁﬁqm (0.3¢ w) loun
anefu A5 wazaneduiiiangaan (0.40 1) TiuA anedu ECOA8 AaumnsnmnInImgogT
6 w1 tuindseglunnliivesvuinvesnmsiswesndlsiilivgninly

nsnmanuiiulavedliyaausa aunaguaudaiieny 1, 2 wag 3 T wuiidl
Arauansegnsditoddnyiamsdnuarugs uazanalagudu Tasfleny 3 U wut lifgan
AUsia ananaguandalinasiyiulnganndslusaddlalaluiuasdond dameduni
gauazaaln (11.48 4 wag 8.65 @y awd1sy) Ineshiuidnisiasadulasanyeniiugs
Ao ulaseunu (9.86 1) fidlndiAsstunuaslalalalasi (9.89 ) uazdmiu DBH A1sgn
loun wiasldlalaluvi (6.96 @) IndlAssiunUasniunu (6.99 93) wandbimiuin1susuls
fulneldlalalumiognafeniiansatofiunandaveslsigaauia aunagaudaluniws
1 lunsdifidefufloynanmeifudmysenovanuasiimugauauysaidinisladendiiiy
atlvagdheiunmsasgiulaldiniinsladedunid widfiansanneandennuaisdu
wuin ey 3 U anediu D1 flAedevesniuganumnmiummaassgean (11.11 1) Tned
AANgsliuanaeg1alidedAgynadaduateay L192 (11.00 ) uaganenu EC048
(10.53 %) uariiAidsres DBH saumnifunIsnaassgaan (8.07 o) lneiia DBH Ll
wanANeglidedAgyniadfnuaneay TPC5 (7.71 93) sy L192 (7.67 93) Wazausuy
EC048  (7.63 o) Anmsnaiqiulngeanvedligaidusa amnaguaudaiugn a annil
Wwinwdde tawn atedu L1192 Tuwdaddlalaluvivazdeownil Inefinnuawiiiu 12.12 «
Wz DBH Linfiu 8.97 @iyl
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Table 5. Anova analysis of height and DBH of £. camaldulensis at 1 month, 1, 2 and 3years of age under different soil improvement

methods at Ratchaburi Silvicultural Research Station, Ratchaburi province.

DBH
Source df 1 month 1 year 2 years 3 years 1 year 2 years 3 years
m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop

Block 3 0.061 45.675 74.068 80.125 44.946 68.388 57.879
Main plot

Fertilizer 3 0.068 0.036 34157 0.002 135709 0.009 123933 0.012 58567 <0.001 138.615 0.006  135.118 0.005

Residual (Main) 9 0.015 2.852 18.439 18.948 3.226 16.883 15.882
Subplot

Species 5 0.080 <0.001 9547 0.004 30.217 <0.001 45731 <0.001 7506 0.013  26.525 0.001 27.385 0.001

Fertilizer.Species 15 0.017  0.247 3392  0.185 6.339  0.311 6.071 0.472 3.853  0.094 6.539  0.345 6.332  0.388

Residual (Sub) 60 0.013 2.450 5.366 6.100 2.373 5.750 5.827
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Table 6.  Total height of £. camaldulensis at the age of 1 month, 1, 2 and 3 years after planting under different soil improvement

methods at Ratchaburi Silvicultural Research Station, Ratchaburi province.

Ht (m)

Treatment A

Treatment B

Treatment C

Mean clone

Clone Treatment D
1 1 2 3 1 1 2 3 1 1 2 3 1 1 2 3 2
1 year 3 years
month year years years month year years years month year years years month year years years month years
TPC5 031 221 614 861 035 248 679 9.40 034 339 787 1027 039 352 881 1110 0.35cd 2.90d 7.40c  9.84c
EC048 33 331 771 1050 041 322 732 1020 040 374 744 10.09 042 353 862 1135  0.40a 3.45ab 7.77bc 10.53ab
L192 036 336 804 1102 040 331 733 1017 037 375 802 10.68 040 385 913 1212 0.38ab 3.57a 8.13ab 11.00a
L317 036 291 674 9.13 042 300 684 9.49 034 303 702 955 036 418 884 1144  0.37cb 3.28bc 7.36c  9.90C
A5 031 286 652 939 036 293 677 954 034 343 739 1004 030 371 834 11.08  0.34d 3.23c 7.25c 10.01bc
D1 030 304 768 1053 038 332 761 1053 039 438 917 1158 033 360 905 11.81 0.36bcd 3.58a 8.38a 11.11a
Mean
tentroen 0240 295b 7.14b 986b  03% 3.04b T.11b 9.89b 036ab 362a 7.82b 1037b  037a 373a 880a 1148a 037 334 772 1040
reatmen

LSD treatment

1 month = 0.03
1 year = 0.37
2 years = 0.93

3 years = 0.95

LSD clone

1 month = 0.27

1 year = 0.37

2 years = 0.55

3 years = 0.58
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Table 7. Diameter at breast height (DBH) of £. camaldulensis at the age of 1 month, 1, 2 and 3 years after planting under different soil
improvement methods at Ratchaburi Silvicultural Research Station, Ratchaburi province.
DBH (cm)
Mean clone
Clone Treatment A Treatment B Treatment C Treatment D
1year 2years 3years lyear 2years 3years 1 year 2years 3 years lyear 2years 3years 1year 2years 3 years
TPCS 1.51 4.69 6.63 1.84 524 7.5 297 628 8.09 3.09 7.16 889 235bc 5.84b  T7.7lab
EC048 227 6.05 7.63 201 560 738 263 587 7.43 271 648 807 241ab 6.00ab 7.63ab
L192 202 5.80 7.55 1.96 493 6.83 233 568 732 292 7.8 897 231bc 590ab 7.67ab
L317 191 4.95 6.47 1.94 507 6.73 199 514 6.76 346 703 886 2.32bc 5.55bc  7.21bc
A5 1.50 431 6.21 1.65 4.55 6.12 214 527 6.82 277 644 818  201c 5.14c  6.83c
D1 215 571 7.42 237 573 7.44 343 698 8.50 296 7.0 893  272a 641la  807a
Mean
1.89c  525b  6.99b 1.96c 519  6.96b 258b 5.87b  7.49b 298a 691a 8652 235 580 7.52
treatment

LSD treatment 1 year = 0.39

2 years = 0.89

3 years = 0.87

LSD clone 1 year = 0.36
2 years = 0.57

3 years = 0.57
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Waiulnanasiaeg 1wy TPC5 way ECO48 dwduanedu D1 awnsavasaiulalamialy

AN MAUNIAIALAEAUNINTUSUUTIU AT AU

) =Sp.

19



Table 8.  Anova analysis of height and DBH of E. camaldulensis at 1 month, 1, 2 and 3years of age under different soil improvement
methods at Ladkrating Plantation, Chachoengsao province.
DBH
Source df 1 month 1 year 2 years 3 years 1 year 2 years 3 years
m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop m.s. F-prop
Block 3 0.008 5.397 1.937 4.888 3.377 0.578 0.798
Main plot
Fertilizer 3 0011 o0.121 55596 <0.001 32330 0.002 43.007 0.004 61.369 <0.001 35882 <0.001 35292 <0.001
Residual (Main) 9 0.004 1.500 2.909 4.710 1.343 2.071 1.642
Subplot
Species 5 0.275 <0.001 21954 <0.001 33.017 <0.001 59.095 <0.001 12486 <0.001 24.020 <0.001  48.787 <0.001
Fertilizer.Species 15 0.003 0.987 0.642 0.489 1.853 0.101 2281 0.823 0.673 0.716 1.758 0.167 2449  0.046
Residual (Sub) 60 0.010 0.657 1.158 3.524 0.887 1.236 1.316
Total 861(2) 845(18) 835(28) 835(28) 844(19) 835(28) 836(27)
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Table 9. Total height of £. camaldulensis at the age of 1 month, 1, 2 and 3 years after planting under different soil improvement
methods at Ladkrating Plantation, Chachoengsao province.
Ht (m)
Mean clone
Treatment A Treatment B Treatment C Treatment D
Clone
1 1 2 3 1 1 2 3 1 1 2 3 1 1 2 3 1 1 2 s
ears
month year Yyears years month year Yyears years month year years years month year Yyears years month year Yyears 4
TPC5 038 286 7.43 10.07 036 290 730 9.96 037 378 846 11.17 037 347 820 1105 (a7 3954 7.85d 10.56b
EC048 0.35 335 7.73 9.77 0.33 3.65 7.36 9.17 0.36 434  8.33 9.99 0.35 397 826 10.12 0.35ab 3.83b 7.92d 9.76d
L192 032 331 779 9.95 033 382 797 9.78 034 484 895 11.23 034 401 862 1083 33 400p 8.33c 10.35bc
L317 035 297 747 972 031 329 792 966 032 420 816 10.21 03¢ 371 784 1011 (a3p 354c 7.85d 9.93cd
A5 026 355 842 10.54 026 385 816 10.06 027 471 891 11.17 025 455 899 1128 (oc. 4172 8.62b 10.75b
D1 028 377 901 1166 025 394 862 11.05 027 480 9.09 11.60 026 464 931 1188 (57¢ 4292 901a 11.55a
Mean
treat ¢ 0.32a 3.30d 7.97b 10.29b 0.31b 3.58c 7.89b 9.95b 0.32a 4.44a 8.65a 10.90a 0.32a 4.06b 8.54a 10.80a 0.32 3.84 8.26 10.48
reatmen

LSD treatment 1 month = 0.015

1 year = 0.27
2 years = 0.37

3 years = 0.47

LSD clone

1 month = 0.02
1 year = 0.19
2 years = 0.25

3 years = 0.44
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Table 10. Diameter at breast height (DBH) of £. camaldulensis at the age of 1 month, 1, 2 and 3 years after planting under different

soil improvement methods at Ladkrating Plantation, Chachoengsao province.

DBH (cm)

Mean clone
Clone Treatment A Treatment B Treatment C Treatment D

1 year 2years 3years 1 year 2years 3 years 1 year 2years 3 years 1 year 2years 3years 1year 2years 3 years

TPC5 1.95 5.82 7.89 195  6.08 7.86 302 6.66 8.75 258 694 9.01 237c 6.37b 8.38a
EC048 217 566 731 247 523 6.91 328  6.29 761 288  6.09 778  270c 5.82de  7.40c
L192 199 554 721 242 581 7.26 356  6.93 8.63 264 634 769 2.65cd 6.16bc  7.70b
L317 187 522 6.70 221 545 6.87 309 596 7.27 267 574 728 246de 559  7.03d
AS 237 563 750 257 569 730 348 630 806 329 630 814 292b 598cd 7.75b
D1 266 669 854 276 626 813 366 685 855 357 715 907 3.16a 6.74a 857a
Mean
217c 5.76b 7.53b 2.40c 5.75b 7.39b 3352 6.50a 8.l4a 294b 6.43a 8.16a 271 611  7.80
treatment

LSD treatment 1 year = 0.25 LSD clone 1 year=0.22

2 years = 0.32 2 years = 0.27

3 years = 0.28 3 years = 0.28
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Table 11. Some characteristics of soil in the study plots at Ratchaburi Silvicultural Research Station, Ratchaburi province
at the planting time and at the age of 3 years old.
pH Avail. P Exch.Cation (ppm) C.E.C B.S % Soil composition
O.M. (%)
Treatment 1:1 H,0 (ppm) K Ca Mg Na (me/100g) % Sand Silt Clay
PL P2 PL P2 PL P2 PL P2 PL P2 PL P2 PL P2 Pl P2 PL P2 PL P2 PL P2 Pl P2
0-5cm
T1 56 54 110171 290 193 1287 1404 324 452 610 915 69 92 526 616 495 589 835 8L.1 88 120 7.8 69
T2 63 61 106 1.67 433 452 1014 1170 398 606 1135 1574 46 138 507 623 636 745 831 801 88 118 82 82
T3 64 60 112161 516 697 1053 1326 398 586 1159 1684 69 92 506 626 648 752 841 823 88 107 7.1 70
T4 64 61 105167 337 388 1053 1326 380 578 1208 1525 69 92 471 601 680 753 833 804 96 126 7.1 70
5-10cm
T1 55 52 126148 395 190 663 1014 378 440 610 586 69 92 560 558 480 529 822 804 96 120 82 7.6
T2 60 59 126142 368 300 702 858 460 584 107.4 1232 69 115 548 605 602 681 818 801 93 117 88 82
T3 61 59 123146 411 380 741 1092 392 542 1037 1318 46 92 520 586 596 69.7 823 814 96 107 81 7.9
T4 61 59 111146 324 1100 663 1014 390 516 1037 1342 69 115 526 578 589 693 813 793 101 129 84 7.8
10-20 cm
T1 55 52 117135 263 180 663 780 368 470 512 549 92 92 470 552 451 554 808 799 97 126 95 7.5
T2 55 56 124127 319 320 702 702 458 562 59.8 927 92 115 459 580 489 629 817 796 89 117 95 87
T3 55 56 124132 370 350 780 897 340 474 659 964 69 69 441 546 472 633 819 808 98 110 83 83
T4 55 56 114127 309 1680 624 858 348 452 59.8 1013 9.2 115 425 531 427 636 807 792 101 127 9.2 81

Remark: P1 = at the planting time

P2 = at the age of 3 years old
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Table 12. Some characteristics of soil in the study plots at Ladkrating Plantation, Chachoengsao province at the planting time and

at the age of 3 years old.

pH Avail. P Exch.Cation (ppm) C.E.C B.S % Soil composition
O.M. (%)
Treatment 1:1 H,0O (ppm) Ca Mg Na (me/100g) % Sand Silt Clay
P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2
0-5cm
T1 46 44 158 190 570 370 390 429 282 262 439 586 92 69 7.27 7.34 275 269 69.1 69.6 129 123 179 181
T2 6.0 5.1 1.65 201 6.48 258 429 468 922 544 427  56.1 69 6.9 9.84 7.52 512 458 68.5 70.2 121 121 195 177
T3 6.4 54 174 212 743 502 468 585 1066 688 439 732 69 46 11.16 8.15 53.7 524 68.9 699 122 132 189 169
T4 6.2 56 165204 620 435 429 585 1162 790 439 586 69 69 10.78 7.80 57.8 57.7 674 70.0 136 125 19.0 175
5-10 cm
T 45 43 165 171 524 372 390 351 266 186 415 354 92 69 7.47 7.09 246 20.3 69.2 678 126 128 181 193
T2 54 50 174 187 583 319 429 312 686 524 439 390 92 46 9.70 7.32 38.3 426 68.5 68.0 122 129 193 19.1
T3 55 54 185182 7.02 454 46.8  39.0 540 656 451 537 69 46 10.44 754 334 517 684 670 126 13.6 19.0 19.3
T4 56 58 180 180 6.05 478 46.8 351 648 820 439 378 69 69 9.33 759 41.4 583 68.0 67.5 130 13.1 19.0 194
10-20 cm
T 45 43 143 149 5.00 3.02 351 273 234 188 390 342 92 69 7.39 6.30 226 223 672 657 133 122 195 222
T2 46 45 152 153 522 269 390 234 278 270 415 390 69 46 8.05 6.48 251 275 67.1 658 132 123 222 215
T3 4.7 4.7 154 1.54 6.44 3.23 429 2713 286 320 415 427 92 46 10.40 6.51 21.1 323 670 653 118 134 212 213
T4 4.8 4.8 153 1.48 4.62 3.97 39.0 273 364 366 403 342 69 69 8.64 6.50 28.0 33.7 66.2 66.1 128 126 21.0 213

Remark: P1 = at the planting time

P2 = at the age of 3 years old
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Table 13. Changes in some characteristics of soil in the study plots at Ratchaburi
Silvicultural Research Station, Ratchaburi province at the age of 3 years old.

pH Avail. P Exch.Cation (ppm) C.E.C B.S
Treatment O.M. (%)

1:1 H,0 (ppm) K Ca Mg Na (me/100g) %

0-5cm
T1 -0.2 0.61 -0.97 13.3 128 30.2 2.0 0.48 111
T2 -0.2 0.61 -0.47 13.7 171 a4.1 5.8 1.01 10.3
T3 -0.4 0.49 0.68 29.0 189 52.0 1.9 1.20 10.4
T4 -0.3 0.62 0.51 254 197 31.4 1.7 1.30 7.3

5-10cm
T1 -0.3 0.22 -2.05 35.1 62 -2.4 2.3 -0.02 4.9
T2 -0.1 0.16 -0.68 15.6 62 15.8 23 0.32 6.7
T3 -0.2 0.23 -0.31 35.1 150 28.1 23 0.66 10.1
T4 -0.2 0.35 -0.6 35.1 126 30.5 4.6 0.52 10.4

10-20 cm
T1 -0.3 0.18 -0.87 11.7 102 3.7 0.0 0.82 10.3
T2 0.1 0.03 -0.34 0.0 104 32.9 2.3 0.77 12.5
T3 0.1 0.08 -0.25 11.7 134 30.5 0.0 1.05 16.1
T4 0.1 0.13 -1.12 23.4 104 415 2.3 1.06 20.9
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Table 14. Changes in some characteristics of soil in the study plots at Ladkrating

Plantation, Chachoengsao province at the age of 3 years old.

pH Avail. P Exch.Cation (ppm) C.E.C B.S
Treatment OM. (%)

1:1 H,0 (ppm) K Ca Mg Na (me/100¢) %

0-5cm
T1 -0.2 0.32 -2.00 4.4 -19 14.3 -3.4 0.07 -0.6
T2 -0.9 0.36 -3.90 4.1 =377 135 -1.1 -2.32 -5.4
T3 -1 0.38 -2.41 115 -378 22.5 -2.1 -3.19 -2.0
T4 -0.6 0.39 -1.85 15.9 -424 14.7 -0.5 -3.53 -1.0

5-10cm
T1 -0.2 0.06 -1.52 -39 -80 -6.1 -2.3 -0.38 -4.3
T2 -0.4 0.13 -2.64 -11.7 0 -162 -4.9 -4.6 -2.38 4.3
T3 -0.1 -0.03 -2.48 -7.8 116 8.6 -2.3 -2.9 18.3
T4 0.2 0 -1.27 -11.7 172 -6.1 0 -1.74 16.9

10-20 cm

T1 -0.2 0.06 -1.98 -7.8 -46 -4.8 -2.3 -1.09 -0.3
T2 -0.1 0.01 -2.53 -15.6 -8 -2.5 -2.3 -1.57 24
T3 0 0 -3.21 -15.6 34 1.2 -4.6 -3.89 11.2
T4 0 -0.05 -0.65 -11.7 2 -6.1 0 -2.14 5.7

IINNITIATILNNT 2 ATINUI1 A1 pH vesAuluiiufan tiuimuidusvys anad
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a U =
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Jodundd wazulasiuimnaduvisinganas nuluwladldlalaliviuazdoind wandlifiuin
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Figure 6. Growth performance of E. camaldulensis at 6 months old in Ladkrating

Plantation (1) in control plot and (2) in the plot applied with dolomite
and chemical fertilizer.
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