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Roles of Different species tree plantation in remidiation of
degraded soils on sloping lands II. Soil fertility
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ABSTRACT: This experiment was a study on changes soil fertility in three sloping lands which were changed in
land use from sugarcane growing to various species tree plantation for three years. There were found that amount
(N, PK) and soil cation exchanges capacity (CEC) in the three sloping lands were substantially reduced after
plowing the land for tree growing (start of experiment). But after the tree started growing such soil properties which
are some indicators of soil fertility were gradually increased and when the tree plantation were 36 months old (end of
experiment) the amount of soil fertility indicators were somewhat higher than those at the start of experiment . In this
experiment, the middle sloping land (3.0-3.5%) had a tendency to be more efficient than the upper sloping land
(3.5 - 40%) or lower sloping land (2.5 - 3.0%) in increasing soil fertility resulted from the changing of land use.
(Key words: soil fertility properties, tree plantation, sloping land, land use)
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Figure 1. Diagram of experiments in the experment area.
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Table 1  Twenty-four tree species planted in the experiment.
Name Scientific name Family

1. Kra-don Careya sphaerica (N) Barringtoniaceae
2. Kee-Lek-baan Cassia siamea (N) Caesalpiniaceae
3. Ratcha-pleuk Cassia fistula (N) Caesalpiniaceae
4. Jam-juree Samanea saman (Ex) Mimosaceae

5. Deang Xylia xylocarpa (N) Mimosaceae

6. Teng Shorea obtuse (N) Dipterocarpaceae
7. Tong-kwoa Butea monosperma (N) Papilionaceae

8. Noon Ceiba pentandra (Ex) Bombacaceae

9. Pre-du-pa Pterocarpus macrocarpus (N) Papilionaceae

10. Pha-yoong Dalbergia cochinchinensis (N) Papilionaceae

11. Pleuk Albizia lebbeck (N) Mimosaceae

12. Phaya-sattabin Alstonia scholaris (N) Apocynaceae

13. Phay-ka Oroxylum indicum (N) Bignoniaceae

14. Ma-kam Tamarindus indica (Ex) Caesalpiniaceae
15. Ma-kam-tate Pithecellobium dulce (Ex) Mimosaceae

16. Ma-ka-mong Afzelia xylocarpa (N) Caesalpiniaceae
17. Yom-hin Toona ciliate (N) Meliaceae

18. Yang-na Dipterocarpus alatus (N) Dipterocarpaceae
19. Rung Shorea siamensis (N) Dipterocarpaceae
20. Sadao Azadirachta indica var. siamensis (N) Meliaceae
21. Sela-bai-yai Lagerstroemia loudonii (N) Lythraceae
22. U-ca-lip-tus Eucalyptus camaldulensis (Ex) Myrtaceae
23. Ma-muang-pa Mangifera caloneura (N) Anacardiaceae
24. Pi-kul Mimosops elengi (N) Sapotaceae

Soil depth 0-15 cm

Organic m atter (%)

1.00
0.80 4
0,80 4 { : +— upper slope
0.40 4 0.34a 0323 0.37a —a— middle shpe
i | er slope

0.20 4
e ' ' 7 , Maonth

aller sugarcane  before plantation after 12 month after 24 month after 26 month

(March 2546)  (May 2546) (May 2547) {June 2548) (June 2549)

Figure 2. Changes of organic matters in three sloping lands during the time of experiment.

Mean values with the same letters were not significantly different according to the Isd (P>0.05).
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Figure 3. Changes of soil total Nin three sloping lands during the time of experiment.

Mean values with the same letters were not significantly different according to the Isd (P>0.05).
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Figure 4. Changes of available P in three sloping lands during the time of experiment.

Mean values with the same letters were not significantly different according to the Isd (P>0.05).
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Figure 5. Changes of exchangeable K in three sloping lands during the time of experiment.

Mean values with the same letters were not significantly different according to the Isd (P>0.05).

" . 4 4
sreEhl 2 uarAeerjanadluszazil 3 uazsrasi 4
WaBENYNNMAaeY (MAan1aiuNeadas) UFunns
N luuilas Ls winiu 0.011 % N &9 _enanfEanm
N Tuuias Ms way Us AwinAy 0.004% N aginai
e A9 DAwsEe W annavases (ldEusy
= = vy X A =
Hane 36 o) wilasgnldEuiuuunuiaades
?:// al v a o 1 o
. ANHUFH0 N InduAsaiumingy 0.012-0.013%
N AaNARAFINAI9NUI LA Us HFNN0d N #nndn
LAZIANANAUNNG TR (P<0.05) Nuilad Ms way
Ls luseesd 1, sveed 2 wavgzasi 3 auluszey
7 4 axiiFunns N iinaues1anin v lEUTuna N
IndhsariuAuulas Ms uaz Ls 1Wa 1w _An1anaaes
1 1 v £% i’ a o v
nsgasuauseslulitiuguag  Roauinliidsunn
a A o a ~ X ° £
duvsadngluAwinay Mldfsuiusgens

Famdn Wur Bunaslulnsauiounludy uas
Funame wed Adhlslemiufuiaduny
Usanniduriedng uauiliisdulumuiieliEus
ﬁmm’?‘mlﬁuimﬁlﬁuﬁu
Tunsulaeuulasiuansnseanliidintiosues
B P luitufianadesis tuseduaylndifes
funaliuandnaiunng 37 faudBarnnmaaes
(4.24-7.80 ppm) AuRasvEILR 3 (7.36-9.11 ppm) 1
uwas Ls A7 ,9 auazudas Us SA6NT a
uelunnsdassesd 4 1Bunas P luutlas Ls windu
20.08 ppm wazluudas Ms Ay 17.96 ppm
Az _and1finna P luuilas Us windu 7.04 ppm
ad19ldy AN TR (P<0.05) 816 P Hn19
Wasuwlanfindudesuinluulas Us e



WAKINEAT 36 © 34-42 (2551).

Whauiauluulad Ms way Ls Wa ™ W aAn1amaases

153104 K iWaduvinnimaaadluwlas Us, Ms
LAY Ls WAy 0.078, 0.067 waz 0.060 WA INAR/
AlanFuAumINANAY TeA1e 1B liuansinaiy
Tunne 05 wdsananasluszesi 1, Wnduly
reEhl 2 uazAee anadluszahl 3 uavszashl 4
1331704 K anamanyindy 0.039, 0.037 WAL 0.041
wiuRtNaa/Nlanfuauluulas Us, Ms waz Ls
ANAIAL TWL99ANEIBRMNINTNANTIY 11 TTA K
(=] a = nlld
dusnemstianednNzunanasaIntsunm
Bl "W anmeasy (ldEusiuliany 36 thaw)
TuiuRanadeeia 1nseay  LHesanndmsnig
Uaniaansis K annis anesinuesduniadng
HlaendndnannIgaduLe451681913 K uazdnen

- . % o~

ms oy es16 K ldeennsgzdnaasinluaindo
o~ 4 44 A
Autnan Wesan K lusinaivisiiadeuill
AuLFunain luatinfiafwlsdne (mobile element)
wanZlFFudninanauaiadssasiun (yilun
LaZANeN, 2549)

USunuarnglunisuanidasuwanlanau
2R9AU (CEC)

Tuusazdaananaaanisdnua wilasdgn
I usuuuunaaRees wszaulddaeg
WANAeAUNIG DA uAITNIMAINq luNNg

Sol depth O 15 cm

KHON KAEN AGR. J. 36 : 34-42 (2008)

waniazuwanleeaal (CEC) 28941 (Figure 6)
4 2 . X4 . c 4 s
WaENINTlangouNud  (MaINIsALLIAENEas)
CEC 109A1 i "uulasanaaantiasanntaunos
2.68-4.03 WuRAlNaa/MAlanFuAY 11l 0.93-1.26
wuRAluas/Alanfuny Tusvasl, ndaldtusiu
Wwsntiulmiliunns CEC azulasuuilaaingy
wntealaaAwinm 1.43-1.49 wum iNas/Alansy
Auluszasi 2 uay 1.05-1.71 wuRlnad/Alansy
a a A v 9 a a P~
Auluszasn 3 Waldtusuwasoyiulnuaslinou
WNuUWIANAY (Asanignlsl 36 thaw) 15unn
CEC TuRuaziinduatinedniaulnaipnlunum
ANADENYTIN TNTTFUWINGTL 8.52-0.88 LHUAINAS/
Alanfumy luscesh 4

Tuszesh 4 (Cu Annaveasy) UFuns CEC

a a A o a X A a
1a9Auuaz BBz dRg luAuluiunandes
HAuA1eARITUNaTRAILARYIZHEINAFNN
Tun1meaaslidmnuuans1aiunie feseudng
X4 4z . v X
NURAIALBENTY "NTTFL sailiEiaganiFunn
unsadngluiniinalunisiingsuam  CEC
380 Nldannstes anevesBuvisedng lumy
w1sngadusinauisianiuuanlassuaag
Aulaalunanliaonun 1uralunisuanilas
wAN BB UURIAWANTL (Alison, 1973, Hess, 1984)
AINNAAINAIINUIN NITLANTIBY CEC luAu
Hn1 9 uNd1unEieagaInAuENIstas aNeUa9

B 1200 4
E. 10,00 & { 0883
n= ‘# 0172
5 n BT 7" 852a
i 4 —+— upper glope
=] _'g B.00 4
i E 403a / —— middle 5 lopa
ﬁ g 34523 B s E
4= N 1,28 1.48a ., lowa el 5 lope
5 20 e 12 a7
T oom ' nA%a_, 18 10fa_ 1 Month
Fersugarcane  before plantstion  3fter 12 month after 24 month atter 36 manth
(March 2596) (W 2546) ([ hay 2547) (June Z545) (June 25430

Figure 6.

Changes of cation exchange capacity in three sloping lands during the time of experiment.

Mean values with the same letters were not significantly different according to the Isd (P>0.05).
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