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Abstract
This study conducted as a guideline for chemical and granular organic fertilizer with hormone mixed formula substituted for
chemical fertilizer for sustainable rubber growing. The trial was conducted in the farmer field with 2 experiments. The first
experiment was 1 year old rubber tree and the second experiment was 4 years old. The rubber tree spicy was RRIM 600. Both
experiments were arranged in RCBD with 5 treatments and 4 replications totally 20 tree. Each experiment was designated

as: TO (no fertilizer or control, called VCO), T1 (chemical and granular organic fertilizer with hormones mixed formula-1,
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called VHo-1), T2 (chemical and granular organic fertilizer with hormones mixed formula-2, called VHo-2), T3 (chemical and
granular organic fertilizer with hormones mixed formula-3, called VHo-3) and T4 (chemical fertilizer or 46-0-0, called VCH)
respectively. The 1 year old rubber tree would get fertilizer at the rate of 300 g/tree/year; and the 4 years old rubber tree would get
fertilizer at the ratio of 1,000 g/tree/year respectively. The data collections were as follow; 1) Recording of plant growth environmental
data, 2) Analysis of chemical properties of soil before and after experiment, 3) Analysis of chemical properties of fertilizers,
4) collected of plant growth data for compare and analysis. The results showed that the environment around the experimental plot was
normal in yearly climate situation . The soil properties analysis was showed that the nitrogen and potassium were very low to moderate
values respectively. The secondary nutrients and supplementary nutrients were low values also. The fertilizer analysis showed that the
maximum output of nitrogen is ranked from T4(469%), T3(8.56%), T2(8.39%), T1(7.39%) respectively. The phosphorus is ranked
from T3(8.15%), T2(7.16%), T1(6.31%), T4(0.00%) respectively. The potassium is ranked from T3(4.05%), T1(3.58%),
T2(3.26%), T4(0.00%) respectively. The micro nutrients and supplementary nutrients were riches in chemical and granular organic
fertilizer with hormone mixed formula groups (T1-T3), but have non supplementary nutrients in chemical process (T4). The plant

growths data of 1 year old rubber plot according to the plant height, stem size and number of tier the maximum outputs are ranked from

T3, T1, T2, T4 and TO models, respectively. The 4 years old rubber plot

are ranked from T3, T4, T2, T1 and TO respectively.

The final result showed that T3 (VHo-3) was the most suitNWNA for the substitution chemical fertilizer on rubber tree 1-4 years old.

Keywords : Chemical granular organic fertilizer, rubber, rubber tree fertilizer management
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#1999 1 Materials and the components of chemical and granular organic fertilizer with hormones

mixed formula

Components of chemical and granular organic fertilizer with Total
Formula hormones mixed formula (by weight %) 100%
A B C D E F
chemical and granular organic fertilizer
with hormones mixed formula-1 15 20 30 20 10 5 100
(VHo-1)
chemical and granular organic fertilizer
with hormones mixed formula-2 20 15 30 20 10 5 100
(VHo-2)
chemical and granular organic fertilizer
with hormones mixed formula-3 25 10 30 25 5 5 100

(VHo-3)

Remark A = chemical fertilizer, Major nutrients (70%): secondary nutrients (20%): micro nutrients (10%)

prpy Ao £
(#3501 was)idnd, 2555)

@

B = Powder of compost with high nutrients (Qﬁ A wazAz, 2554)

C = Soil amendment (V@iig, 2537)

D = compost of herb plants mixed herbal extract liquid (&iz, 2537)

E = Bio-liquid hormones (%§IW3 Ltaz{]ﬁﬁ’ﬂa, 2554)

@

F = Bio-liquid fertilizer with effectives microorganism (EM) (Qﬁﬂﬂa wasPly, 2554)
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m'snﬁ' 2 (1) Analysis of soil properties before and after planting of rubber trees one year old

Analysis of soil properties in research plot of rubber trees 1 year old

Properties / Treatment After test

Before test VCo VHo-1 VHo-2 VHo-3 VCH
N (%) 0.086 0.098 0.092 0.115 0.101 0.118
Major nutrient P (%) 0.223 0.291 0.171 0.321 0.296 0.323
(%) 0.031 0.035 0.256 0.290 0.305 0.059
Ca (%) 3.389 3.465 1.274 8.440 2.245 0.319
Secondary nutrient Mg (%) 8.255 8.285 28.972 16.965 18.363 8.525
S (%) 0.143 0.204 0.196 0.198 0.156 0.089
Fe (mg/kg) 9.853 9.890 14.321 14.980 12.659 9.854
Cu (mg/kg) 0.012 0.019 0.036 0.036 0.022 0.011
Micro nutrient Zn (mg/kg) 1.445 1.473 0.863 0.774 1.866 3.121
Mn (mg/kg) 1.955 1.906 2.590 2.790 2.376 1.956
B (mg/kg) 0.0001 0.0001 0.0002 0.0001 0.0003 0.00
OM (%) 0.694 0.694 0.960 1.109 1.214 0.812
pH 6.2 6.3 6.7 6.4 6.6 6.1
EC (mS/cm) 0.16 0.16 0.35 0.39 0.40 0.45
CEC 8.09 8.10 10.30 12.50 12.80 10.60

m'snﬁ' 2 (2) Analysis of soil properties before and after planting of rubber trees four years old

Analysis of soil properties in research plot of rubber trees 4 year old

After test
Properties / Treatment Before test VCo VHo-1 VHo-2 VHo-3 VCH

N (%) 0.078 0.089 0.078 0.101 0.095 0.098

Major nutrient P (%) 0.232 0.252 0.382 0.795 0.324 0.327

K (%) 0.126 0.135 0.250 0.294 0.205 0.059

Ca (%) 1.230 1.232 3.508 1.787 5.505 0.274

Secondary nutrient Mg (%) 4.040 4.047 127.09 56.057 15.324 6.842
S (%) 0.076 0.077 0.146 0.156 0.168 0.056

Fe (mg/kg) 8.851 8.861 13.341 13.970 11.699 9.154

Cu (mg/kg) 0.009 0.009 0.016 0.015 0.011 0.053

Micro nutrient Zn (mg/kg) 0.621 0.621 5.139 2.865 0.938 1.127
Mn (mg/kg) 1.284 1.286 2.390 2.490 2.176 1.256

B (mg/kg) 0.00 0.00  0.0003 0.0002 0.0002 0.00

OM (%) 0.787 0.794 1.160 1.139 1.514 1.162
pH 6.1 6.3 6.0 6.5 6.4 6.2
EC (mS/cm) 0.16 0.19 0.25 0.36 038 0.43
CEC 7.90 8.00 13.00 11.50 10.20 9.00
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m'snﬁ' 3 Analysis of chemical properties of chemical fertilizer (VCH,46-0-0) and chemical and granular

organic fertilizer with hormones mixed formula (VHo-1, VHo-2, VHo-3) used in the experiment

Nutrient \ Treatment T1 (VHo-1) T2 (VHo-2) T3 (VHo-3) T4 (VCH)

N (%) 7.39 8.39 8.56 46.00

Major nutrients P (%) 6.31 7.16 8.15 0.00
K (%) 3.58 3.26 4.05 0.00

Ca (%) 0.04 0.02 0.03 0.00

Secondary Mg (%) 1.92 1.72 1.83 0.00
nutrients S (%) 0.05 0.09 0.13 0.00

Fe (mg/kg) 108.07 125.12 158.92 0.00

Cu (mg/kg) 0.05 0.07 0.06 0.00

Micro nutrients 7, (mg/kg) 0.70 0.21 1.55 0.00
Mn (mg/kg) 1.05 0.28 1.12 0.00

B (mg/kg) 0.00 0.00 0.00 0.00

Power of Hydrogen (pH) 7.40 7.30 7.20 6.23
Organic Matter (%OM) 10.12 9.27 8.25 0.00

m'snﬁ' 4 Stem height of rubber trees one year old after applied chemical fertilizer (VCH,46-0-0) and

chemical and granular organic fertilizer with hormones mixed formula (VHo-1, VHo-2, VHo-3)

(cm)

Treatment \

7 days 14 days 21 days 28 days 35 days 42 days 49 days 56 days 63 days 70 days

days

TO (VCo) 71.8a 73.5a 76. 3a 80.0b 84.8b 88.0b 90.8b 93.3ab 94.3b 95.5b
T1 (VHo-1) 73.8a 78.3a 80. 3a 92.0b 100.8ab 109.3ab 115.0ab 119.8ab 121.5ab 121.5ab
T2 (VHo-2) 72.3a 73.2a 76. 3a 84.8b 93.3b 102.1ab 108.3ab 115.3ab 118.2ab 121.lab
T3 (VHo-3) 88.3a 99.8a 107.0a 114.5a 122.8a 127.8a 131.5a 135.1a 137.8a 140.5a
T4 (VCH) 68.1a 68.3a 73.8a 83.3b 92.1b 99.8ab 106.5ab 111.0ab 112.3ab  114.5ab
Ave. 74.8 78.6 82.7 90.9 98.7 105.2 110.4 114.9 116.8 118.5
F-Test ns ns ns * * * * * * *
%CV 20.9 31.5 33.3 30.6 29.6 27.3 26.8 26.3 26.9 27.3

ns = Not Significant at 95%
* Significant at 95% contidant interval in each column of the same period, the different in small letter

indicated significant at 95% by DMRT
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m'snﬁ' 5 Stem size of rubber trees one year old after applied chemical fertilizer (VCH,46-0-0) and chemical

and granular organic fertilizer with hormones mixed formula (VHo-1, VHo-2, VHo-3) (cm)

Treatment \ days 7 days 14 days 21 days 28 days 35 days 42 days 49 days 56 days 63 days 70 days
TO (VCo) 3.2a 3.3a 3.6a 3.8a 4.1a 4.2a 4.4b 4.5a 4.6b 4.6b
T1 (VHo-1) 3.6a 3.8a 4.2a 4.4a 4.7a 5.0a 5.0a 5.3a 5.5a 5.6ab
T2 (VHo-2) 3.2a 3.5a 3.6a 4.0a 4.0a 4.3a 4.5b 4.6b 4.6a 5.0ab
T3 (VHo-3) 3.6a 3.9a 4.2a 4.4a 4.7a 5.1a 5.1a 5.4a 5.7a 6.0a
T4 (VCH) 3.0a 3.3a 3.6a 3.8a 4.0a 4.3a 4.4b 4.5b 4.7b 4.8ab
Ave. 3.3 3.6 3.9 4.1 4.3 4.6 4.7 4.8 5.0 5.2
F-Test ns ns ns ns ns ns * * * *
%CV 17.4 15.5 16.2 14.6 16.8 18.4 14.9 19.4 20.1 21.4

ns = Not Significant at 95%

* Significant at 95% contidant interval in each column of the same period, the different in small letter

indicated significant at 95% by DMRT

m'snﬁ' 6 Number of tier of rubber trees one year old after applied chemical fertilizer (VCH,46-0-0) and

chemical and granular organic fertilizer with hormones mixed formula (VHo-1, VHo-2, VHo-3)(tier)

Treatment \ days 7 days 14 days 21 days 28 days 35 days 42 days 49 days 56 days 63 days 70 days
TO (VCo) 3.0a 3.0b 3.2a 3.2a 3.2b 3.2b 3.2¢ 3.2b 3.2b 3.2b
T1 (VHo-1) 3.5a 4.0a 4.0a 4.0a 4.2a 4.2a 4.2ab 4.5a 4.5a 4.5a
T2 (VHo-2) 3.2a 3.2b 3.2a 3.2a 3.2b 3.5ab 3.5bc 3.5b 3.5b 4.0ab
T3 (VHo-3) 3.2a 3.2b 3.7a 4.0a 4.0ab 4.2a 4.5a 4.5a 4.5a 4.7a
T4 (VCH) 3.2a 3.5ab 3.5a 3.5a 3.5ab 3.5ab 3.5bc 3.5b 3.5b 3.5b
Ave. 3.2 3.4 3.5 3.6 3.6 3.7 3.8 3.8 3.8 4
F-Test Ns * ns ns * * * * * ok
%CV 10.8 22.3 18.3 21.0 24.8 24.9 28.5 31.2 3.8 31.8

ns = Not Significant at 95% by DMRT

* Significant at 95% contidant interval in each column of the same period, the different in small letter

indicated significant at 95% by DMRT

** Significant at 99 % contidant interval in each column of the same period, the different in small letter

indicated significant at 99 % by DMRT

5) sanstasaivlnvassnanisiaiy 4 1
5.1) Tuguanugaauwudy nssuisnianugann
] P aoa o v 4 o
NgARBNIINITN 3, 4, 2, 1 uaz 0 MUY YN

ALRdEYINY 8.3, 8.1, 7.9, 7.8 War 7.4 LNAS

o W a v o v ]
MUY (MITNN 7)) 5.2) AIUIUIAIIAUNUI

Qdd'd o k4 = thd'
NITNBNNANNANOUGNFAADNITNIDN 3, 4, 1, 2 Udz 0
MUSINU TINARFENNY 31.4, 30.8, 30.5, 29.3
Waz 29.1 A, FNNSIAU (MINN 8)
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m’swﬁ' 7 Stem height of rubber trees four years old after applied chemical fertilizer (VCH,46-0-0) and

chemical and granular organic fertilizer with hormones mixed formula (VHo-1, VHo-2, VHo-3) (m)

Treatment \ 15 30 45 60 75 90 105 120 135 150
days days days days days days days days days days days
TO (VCo) 5.6b 6.0 b 6.1b 6.3 b 6.5 b 6.7b 6.8b 7.03b 7.2b 7.4b
T1 (VHo-1) 6.4a 6.5 a 6.7 a 6.8 a 7.0 a 7.1ab 7.4a 7.5a 7.7a 7.8ab
T2 (VHo-2) 6.5a 6.6 a 6.8 a 7.0 a 7.2 a 7.4a 7.5a 7.7a 7.8a 7.9 a
T3 (VHo-3) 6.4a 6.6 a 6.8 a 7.0 a 7.2 a 7.4a 7.6a 7.8a 7.9a 8.3 a
T4 (VCH) 6.3a 6.5 a 6.7 a 6.9 a 7.1a 7.3a 7.5a 7.7a 7.9a 8.1a
Ave. 6.2 6.4 6.6 6.8 7.0 7.2 7.3 7.5 7.7 7.9
F-Test * * * * * * * * * *
%CV 11.5 7.9 8.1 7.8 7.6 4.6 8.8 8.4 7.8 7.5

* Significant at 95% contidant interval in each column of the same period, the different in small letter

indicated significant at 95% by DMRT

m’swﬁ' 8 Stem size of rubber trees four years old after applied chemical fertilizer (VCH,46-0-0)

and chemical and granular organic fertilizer with hormones mixed formula (VHo-1, VHo-2,

VHo-3) (cm)
Treatment \ 15 30 45 60 75 90 105 120 135 150
days days days days days days days days days days days
TO (VCo) 22.8ab 22.8b 23.3b 23.8ab  24.81b 25.9b 26.6b 27.3b 27.9b 29.1b
T1 (VHo-1) 23.6a 24.1a  24.7ab 25.3a 26.2ab  27.3ab  28.1lab  28.7ab  29.4ab 30.5a
T2 (VHo-2) 23.0b 23.1ab 23.5b 23.8b 25.2b 26.3b 27.1b 27.8b 28.4ab 29.3ab
T3 (VHo-3) 24.0a 24.3a 25.0a 25.6a 27.0a 27.9a 28.6a 29.6a 30.4a 31.4a
T4 (VCH) 23.5ab  23.7ab  24.6ab  25.1ab  26.4ab 27.5a  28.2ab 29.3a 29.9a 30.8a
Ave. 23.4 23.6 24.2 24.7 25.9 27.0 27.7 28.5 29.2 30.2
F-Test * * * * * * * * * *
%CV 5.6 6.3 8.6 8.6 7.7 7.4 7.7 9.6 9.6 9.1

* Significant at 95% contidant interval in each column of the same period, the different in small letter

indicated significant at 95% by DMRT
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