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Effect of Soil pH and Some Micronutrient Elements on the Growth and Plant Nutrient

Uptake of Para Rubber (Hevea brasiliensis)
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Abstract

Rubber trees are native and widely cultivated in acid humid tropical soils. However, liming of
strong acid soil might raise some availability of plant nutrient elements, on the other hand, decrease some
micronutrient elements. This experiment aimed to investigate the effect of soil pH increasing by calcium
hydroxide and adding of some micronutrient elements (Fe, Zn, Cu) on the growth, leaf nutrients and their
uptake of RRIM 600 rubber clone. Rubber seedlings were grown in pots and harvested at 9 months of
age. It was found that pH increasing by adding calcium hydroxide made plant height, stem diameter,
shoot dried matter and plant nutrients uptake (except Ca) lower than none liming. However, liming
together with Fe adding was likely to promote the leaf area, shoot dry matter, and increasing of nitrogen,
phosphorus and potassium uptakes. Thus, it may not appropriate to increase pH of tropical acid soil by
adding high amount of calcium hydroxide because of plant nutrients competition and imbalance, especially

the very high ratio of Ca/Mg and Ca/Cu
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Table 1 Growth and growth component of para rubber (RRIM 600) grown in pH adjustment soil and

adding some micronutrient elements

Treatment Increasing of  Increasing of  Shoot dry weight  Leaf area Total
stem diameter  plant height (g/plant) (cm?) chlorophyll
(cm) (cm) (mg/dm?)
Control 0.92 68.4 125.8° 165.1 2.96°
M 1.12 93.1 186.7° 168.4 4.97°
L1+M 1.07 90.5 148.8%° 133.7 4.51°
L2+M 1.00 74.8 164.3° 167.8 5.04°
L1+M+Fe 1.07 72.6 183.7%° 180.9 4.06°
L1+M+ Fe+Zn 0.84 +J".d 145.9% 157.4 4.83°
L1+M+Fe+Zn+Cu 1.08 76.1 177.70% 157.9 4.54°
F-test el 1.97™ 2.68** 0.98™ 4.65**
V. (%) 17.06 19.76 21.38 32.93 17.42

Note : ™ Non-significant difference of mean among treatment (p>0.05)
** Significant difference (p<0.01)

Mean in the same column with different superscripts differ significantly by DMRT

2. WBausigemsialuly

Audisdiuaassanasialuluanewasanuan Tulasiauselludag 18.28-31.28 nFw/Alaniu el
Lilderlnnuiantiaefign nsldyuBuansnniwiniulsnauliluanas (p<0.01) Heanesaeglutas
1.26-2.48 niw/nlaniy mﬂ@mﬁlﬁyu uazldqaamyiliimaanaialulusnas nunaidenat/lugog 5.55-
6.49 nfu/Alaniu nslayufliuun s lilwunadesTuly oy

nacitlalduuslisnnevnssnnnain e udisdiuaesuaniBonlulusnfign (M=0.70 nf/
Alansu me‘iﬂﬂdﬂmﬁidgmﬁ@ﬁuﬁL@mﬂu 6.0 (L1+M=2.08 n5u/Alansu) war Usuiieniily 7.5
(L2+M=2.79 nfu/nlansu) atnaldadAtynieada mﬂz&ﬂuﬂmﬁmmﬁmmuﬁfﬂﬁﬁmmL‘]“Ju 7.5 DOLNLeD
arafianili 5.37 il me%ﬂuluqﬁbu (Table 2) Lﬁuﬁmﬁur;mm‘;ﬁnmm‘Lzﬁ'ﬂJumﬂaiuﬁuﬁﬂ@ummﬂm
ﬁﬂﬁmaL%MuluqﬁyummLm'wﬁ“m (Anflu uazaniz, 2550) Auduunniidaunudn nsldyuinliiponu
dstululuanaslaeianzldyuitediufiendy 7.5 GalUsunnuanilidon 0.18 nfuAlaniu

mslduunaideslansenlofaufiinsreduifindulussiudinaidlidenaseannaduiuae
winluly usnwdn nedllalderlnaspmadivdiumanluludindnesidsau 4 ednafidudifyneada
(p£0.01) nicﬁidﬂulﬁ@ﬂ%uﬁmmﬂu 7.5 (191934 5.37) M IwNan1Ta £9N2R wazneaad anatasinailiie
mmmmmmmumﬂ?‘ﬂuwmunummiu‘l,aﬂu (p<0.01, p<0.01 UAZ p< 0.05 ANNRNAL) AAAARBIILNANNT
npaeras Dhamakeerthi et al. (2012) InuddiaiinfiaTauiignenavisan 557 il 5.64 Taeldrnu
Tideeenaneienluanmduenminlfincsdiniuresuseniiia dinsd nunades wazusnilFon
anas daunnsdindiuaeamdnifisin
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nadnqan il Binungdnaluluisiude ReudieyfinesimnldjuieUsuiiendu
7.5 lntiannzuaniita wazdenzd uasiluihdunainfudidanzdluluazanamnnussnanafdeaans
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Table 2 Plant nutrient concentration in rubber leaf of RRIM 600 grown in pH adjustment soil and adding

some micronutrient elements.

Treatment N P K Ca Mg Fe Mn Zn Cu
(g/kg)  (g/kg)  (g/kg)  (g/kg)  (g/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
Control 18.28° 1.26° 598  1.10" 025  49.54° 78.49° 18.60"°  5.92%
M 31.28° 2.47° 592 0.70° 026  62.08 65.74®°  1918®  7.14°
L1+M 30.94° 2.48° 6.09  2.08" 0.25 58.92° 80.48° 12.23%  557%
L2+M 26.88" 1.92* 615 279 0.18  66.85° 43.11° nd® 2.42°
L1+M+Fe 29.16*  2.30° 649 268" 0.21 67.12° 6228  11.15° 3.94%
L1+M+ Fe+Zn 26.06" 1.90" 630 1.82%° 0.19 = 65.25° 69.41° 10.74¢ 413"

L1+M+Fe+Zn+Cu 7.90%° 1.51° 555 1.66™ 0.22 61.77° 72.92° 20.46° 4.06"

F-test 12.05™* 2B Ee \0FAO0S / BH0H™ 1.48™ 251 2.65* 6.98* 3.00%
V. (%) 10.40 24.32 13.20  41.74 24.29 14.00 25.56 45.61 42.62

Note : ™ Non-significant difference of mean among treatment (p>0.05)
** Significant difference (p<0.01) * Significant difference (p<0.05)

Mean in the same column with different superscripts differ significantly by DMRT.

wenansanindndonzessnnsing o) Wil nudh nslduraideslansenlasiilil Caimg, Cak, Ca/Cy,
Ca/Mn uay P/Cu Winau An nstdldywaumaiiaaily 5.37 (L2+M) dadousinssnaiawinniy 15.50, 0.45,
1,152.89, 64.72 uay 793.39 Amua1ny luanelailduusdldsnamnsumapeniiuuaai@an (M) Jen

WinfiL 2.69, 0.12, 98.04,10.65 UAY 45.94 AINANAL ziquzﬁ“mmuﬁmﬁmm'aLﬁﬂLtﬁﬂuLﬁmuﬁmmwmm
Tty vide WeLanAAnL dadiui N ANTB95R0 TN L luRnenn3a Be 2,67, 0.40 (Pushparajah
and Tan, 1972), 473.27, 45.32 ua¥ 147.98 (Njukeng et. &/, 2006) & wiLidnga1a0s N/K Loz N/P 9)nnssuas
2¢114199 3.06-5.28 uaz 12.48-18.48 %a«mj‘lmvﬁu‘l,néﬁlﬁmﬁuﬁ‘qé’w%q (Pushparajah and Tan, 1972 Njukeng
et. al, 2006; Ane/la uazAME, 2554) Tudeanuaunaress e nsiodauuladlidouna Fouia
T eradwasenaisyfuinfianasiaaanizdndauzes CaMg, uaz Ca/Cu depasiiasinnisdnmsell
3. NMSAARIEIRBIUNTNEY
nafinfierAugaenisanuueadunlaasenlamin i umnsgaidulnsaueanasa
Twunadan wazuunilidananas Inaanizeanafawazwunadon wudinstildsinamsumnniauslsl
TdtJurBanainsaaiaagiesariaiy 0.337 nFwiu uwiileldyuiediufienily 6.0 uaz 7.5 Magmi
Winfiu 0.189 wax 0.181 NFW/EW AINAIAL  Auduiwunadan natdlasinamnsuniaus ldldyuBunu
negais 1.157 nfwiiu dleldiuiedsufinndu 6.0 negaiariniy 0.832 nfuéu Tasnnsldyuinld
nsgaRespsananatieandtlildednaiiiuddmieadin (o< 0.01) dautlunninisgaisuaaFasiiadu
atWHdATYMealA (p<0.01) AensillildyuusldsnneiusunniailiununisgansAaLTeN 0.113
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nF/bi usiidleldyuiteufuRiondli 6.0 uz 7.5 hunmunnnni 0.332 uaz 0.587 nEw/Eu MR sy il
dlesannnisldywinliiunadesluiuiisdudinmsuddnfetudinsgaresseiiisrquandudanii
(Farina et al., 1980; Singh et al., 2005; Celik et al., 2010) mi@mﬁ\‘inWﬁmmmL‘f‘immmﬂme%ﬂﬁi
Lﬁu"ﬁ”u@ﬂwmmquummm’mﬁuﬁ’ﬂﬁﬁ?mﬁuﬂ@mL‘V\Imifa@@uLﬂumiﬂixﬂ@uﬁﬂﬁmmLﬂuﬂiz‘ﬁmﬁmm
waavedatinnns athslafnunsdtlallderlaanniaganesnsing ) fnsatieafige (Table 3)
AmFuqasin wudn nsldyulunliinnisgenavanuaznesuasanas Aensiilailayuusldsns
2MMNTNUNIALBNWNIRARIWINGAL 10.24 uaz 1.66 HaANTH/HL Lﬁfa‘Lm’ﬂJuLW@ﬁuﬁmmﬂu 6.0 3uuns
AARIYINGAL 9.44 uaz 0.80 HARNTN/FU ANAIAL daun19nARNUNINTTA uazdInsd anasatieiliidnAty
NNADH (p<0.01 Uay p<0.05) ‘Emamtﬁi@'ﬁmmmiwmﬂLwﬂﬂzﬁ'gyﬁmwi’]rTu 10.22 uay 2.79 Haansw/
g necilds el sufiondu 6.0 uag 7.5 Tlianun1agais 6.86 tax 4.02 fadniu/fu duFuuaeniia
uaz 1.28 uay 1.42 Saansu/diu dwiudingd (Table 3) iiitasanniilefiesAudsduinliaamiu
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Table 3 Plant nutrient uptake of RRIM 600 grown in pH adjustment soil and adding some micronutrient

elements.
Treatment N P K Ca Mg Fe Mn Zn Cu
(g/plant) (g/plant) (g/plant) (g/plant) (g/plant) - (mg/plant) (mg/plant) (mg/plant) (mg/plant)

Control 0.448° 0.069° 0.542° 0.114° 0.017 5.79° 6.80° 1.87% 1.38
M 1.338° 0.337° 4 157% AT 4 0.028 10.24° 10.22° 2.79% 1.66
L1+M R 0.189° 0.832° 0.332° 0.023 9.44" 6.86" 1.28° 0.80
L2+M 1.019% 0.181° 0.875" 0.587° 0.020 9.70% 4.02° 1.42° 0.93
L1+M+Fe 1.328% 0.224° 0.970% 0.363° 0.025 13.29% 7.30° 1.95% 1.32
L1+M+ Fe+Zn 0.892° 0.164° 0.781° 0.277° 0.020 17.41° 6.95° 2.05% 1.19
L1+M+Fe+Zn+Cu 1.283% 0.201° 0.848" 0.320° 0.024 16.77° 7.46° 2.56° 1.48

F-test 7.35% 9.30** 6.14** 11.33* 2.26"™ 4.03* 4.58** 2.76* 2.05™

C.V. (%) 27.71 29.97 19.61 35.88 25.68 39.85 26.59 37.22 34.32

Note : ™ Non-significant difference of mean among treatment (p>0.05)
** Significant difference (p<0.01) * Significant difference (p <0.05)

Mean in the same column with different superscripts differ significantly by DMRT.
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