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FERTILIZER TO IMPROVE METHODS OF SRI oo

u\“ibfa 4
& >

Y%,
¢,
. Gusnidar, and Nurhajati Hakim ¥ \ ) Z
' I| 1 /\ Faculty of Agnculture, University of Andalas Padang z §
L e-mail : nalwida rozen@yahoo.co.id ‘agmmoﬁ X
itp:/issfetainability 019 5
P Q
Abstract Yoy @5

-~

The experiments were conducted in 2015 in the fields of farmers in order Inseptisol two
location in Padang, Koto Panjang Ikur Koto, Koto Tangah and Koto Tingga Kuranji.
Purpose of the experiment to establish the ingredients of organic fertilizer plus titonia
artificial fertilization (POTP) with micro fertilizar Zn and Mn in order to reduce the 50%
in rice results about 7 tons. ha™'. The experiments were conducted at two locations with
Randomized Block Design with 6 treatments and 3 replications. The treatment A = POTP
+3,0 kg Mn/ha + 0 kg Zn/ha, B = POTP + 3,0 kg Mn + 3,0 kg Zn/ha, C = POTP +4,5 kg
Mn + 6,0 kg Zn, D= POTP + 4,5 kg Mn/ha + 9,0 kg Zn/ha, E = only POTP without
artificial fertilizers and F = 100% syntethic fertilizers alone. IR42 varieties grown two
location in Padang. The experimental results show that the composition of POTP plus Zn
and Mn micro fertilizer to reduce the application of artificial fertilizers by 50% is increase
quantity of pedicle of paddy until 45 days after planting from mean 20 pedicle
(conventional) to 54 pedicle (SRI). Yield to paddy increase to 7 tons.ha™.
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PRELIMINARY :
One cause smoothing increasing rice production is due to the disruption of the
balance of nutrients in the soil due to the use of synthetic fertilizers are limited to nitrogen
(N), phosphorus (P) and potassium (K) only. In the case, 13 kinds of plants need nutrients
from the soil (Nyakpa ef al., 1988). Natural fertilizer / organic, contain all the nutrients the
plants, not only the N, P and K, but also calsium (Ca), magnesium (Mg) and sulfur (8), as
well as elements Micro which include iron (Fe), zinc (Zn), manganese (Mn), copper (Cu),
boron (B), chlorine (C1), and molybdenum (Mo), but has long been abandoned by farmers.
Besides, theproblemofnumentthatlsnotbalamedonthcuseofsynﬂnﬁe 1Z€
synthetic fertilizer prices are more expensive, is also a major prol
Therefore, the use of synthetic fertilizers should be reduced without lov
One way is the use of organic fertilizer (Soil Reseach Institute, 2006).
In this connection, Nurhajati Hakim ez al., (2009, 2010,
the problem by gathering and using Titonia organic fertilizer plu:
organic fertilizer made with raw matenals Titonia (Titho
and / or manure, lime, fertilizer P, and microorg;
because Titonia POTP contains macro nutrients (N
high. Nurhajati Hakim (2002), Nurhajati
average nutrient content Titonia located i
3.45% K. The addition of N, P and
and 0.27% Mg.
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Iurhlm.,r\ Utilization POTP demgan the SRI method can produce a grain of 4.6 - 5,0 ton
ha™' in Air Pacah, the city of Padang, 3.6 - 4.6 ton ha™! in Jawi-Jawi, Solok regency, and as
many as 6, 8 to 7.0 tons ha™ in propagation, Tanah Datar, However, they stated that the
results obtained in paddy rice intensification, not optimal as expected (about 8 tons.ha™).
Nurhajati Hakim e al., (2010) suspect that one reason may be a lack of micro elements
indicated by symptoms brownish yellow spots (browning) on the leaves.

Based on this information, the problem can be formulated that seem POTP
existing formula, has not been able to provide sufficient micro elements for rice plants to
produce optimal on rice intensification. Micro elements what is lacking among the
essential micro elements (Fe, Mn, Zn, Cu, B, Cl and Mo), is not known, so it needs to be
investigated further fundamental and app]:ed Assessment of the micro elements are
relatively underdeveloped. In the case of micro elements are needed, although in small
quantities.

Based on the background and issues that have been raised, Nurhajati Hakim, Nalwida
Rozen, and Jamilah (2014) has continued the research that had been applied in the field,
returned to the greenhouse with pot experiment treatment of 6 kinds of micro elements
(Fe, Mn, Cu, Zn, B, Mo) on paddy rice by POTP + 50% synthetic fertilizer N and K, plus
POTP treatment alone, and 100% synthetic fertilizers alone. Results of that study

concluded that micro elements required by the rice crop POTP is Mn with an increase of
21% and Zn results with a 17% increase in results,

Research purposes

The purpose of this study is: POTP complete formula with micro elements (Mn
and Zn) to reduce the application of synthetic fertilizers by 50% in the application of SRI
method in rice intensification target grain yield equal to or greater than 8 tons / ha. Long-
term goal is to reduce the dependence of farmers on synthetic fertilizers and accelerate the
realization of self-sufficiency in rice, towards resilience and national food security.
Outcomes and benefits of research results. Outcomes of this study is the formula POTP
equipped micro elements to be transferred to the farmers and patented. Benefits for
partners, namely the Department of Agriculture (Ministry of Agriculture) are (1) the
availability of the technology package of organic fertilizer plus the raw materials of local
resources (Titonia, straw, lime, biological agents) to be applled at the farm level in order
to reduce the application of synthetic fertilizers 50%, the rice yield h@m than
synthetic fertilizers, (2) for farmers to reduce dependence on synthetic fer
for employers organic fertilizer is the availability of formula and method
of organic fertilizer plus (POTP) has to be produced (after patented).

MATERIALS AND METHODS
Time and place

This research is a field experiment on rice intensification
three new POTP formulaw:ththeaddiuonoanuﬂZn- b

2015. Analysis of soil and plants carried out i
Science and Technology Rumh_‘
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For the control of pests and diseases of plants used insecticide Ripcord 5 EC and Dithane
M-45. Materials for the manufacture POTP is clipping Titonia, rice straw, lime, and
biological agents stardec, Trichoderma, Azotobacter, Azospirillum, and bacterial
phosphate solvent.

A number of chemicals used for soil analysis, POTP and plant analysis in the
laboratory. The tools used are black plastic and black plastic sacks for the manufacture
and storage containers POTP, hoes, machetes, knives, meter, marker, grinder, plastic sacks
for harvest.

Design of Experiments

Based on the results of previous experiments, the experiment design used was a
randomized block design consisting of 6 treatments and 3 groups, as follows:

P = POTP + 3,0kg Mn/ ha + Okg Zn/ ha
Q=POTP +3,0kg Mn / ha + 3,0kg Zn / ha
R = POTP + 4.5kg Mn/ ha + 6kg Zn/ ha
S = POTP + 4.5kg Mn / ha + 9kg Zn / ha
T = POTP only
U = 100% synthetic fertilizer alone
All treatments received POTP formula plus 50% of synthetic fertilizer N and K

needed rice plants at a local trial site. Data obtained plants tested F (Sidik Vari
the real effect of treatment followed by a test of least significant difference

Conclusions drawn by the higher grain yield than treatment only POTP or 10

Observations Plants

The observations made is the analysis of soil m trient
height, number of tillers total number of productive tillers,
content analysis and nutrient uptake straw and grain.

RESULTS AND DISCUSSION i - s
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From the above data shows that the very high P content in rice fields while in Koto
Panjang and Koto Tingga is moderate. This is because the rice in Koto Tingga a relatively
high porosity and P soil is very high but it is bound, so that P can not be absorbed by
plants. Farmers always provide macro elements N, P, and K only in the form of Urea,
TSP, and KCl, without considering the micro fertilizer. While in Koto Panjang, farmers

have already started applying compost hay to their land, so that the P that despite the level
being more available to plants,

Analysis of nutrient content POTP

Table 2. Analysis of the nutrient content in both locations POTP trial
NA N P C-orgk Mg K

0.2882% | 0,95% | 1,503% 0.6788% 0,3534% | 0,3538%

POTP of nutrient analysis indicates that, the element P is high so POTP can help P

bound in the soil becomes available to plants. One of the benefits of organic fertilizers is
to provide nutrients for the soil and plants,

Height Plant of Rice

Results of analysis of variance showed that the height of rice plants at different
locations unreal second neighbor. This can be seen in Table 3 below.

Table 3. High-crop rice paddies in Koto Panjang and Koto Tingga age 56 days
Treatment

Height Plant (cm)

Koto Panjang Koto Tingga
POTP+3,0kgMn/ha+0kgZn/ha 92,93 82,20
POTP+3,0kgMn/ha+3,0kg/ha 88,20 80,13
POTP+4,5kgMn/ha+6,0kgZn/ha 89,27 79,40
POTP+4,5kgMn/ha+9,0kgZn/ha 92,27 78,67
POTP only 91,93 79,93
100% Synhetic fertilizers 92,07 84,80

'I‘lmmnr.nl:u-:rs:onﬂuz:muwlanemrtsiguili(:antsc:et.mijngtoﬂ:eBN'I‘i:mﬂ:uea!le:v.rel‘,fs,,5 i R

From the table above, it appears that the second plant height at different locatior
show differences in plant height of rice varieties IR42 different. This is
locaﬁonsuseddiﬂ'eremtheta-mimwhmthenrenofKoumjmgm.
porosity is moderate while in Koto Tingga has a high porosity, so that w
held longer by land, with rapid occurrence of run-off in the soil

add jerab POTP groundwater.

Total number Tillers
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Table 4. Number of tillers total in Koto Panjang and Koto Tingga age 56 days

Treatment The number of total tillers (stem)
Kot > .

POTP+3,0kgMn/ha+0kgZn/ha 45‘,)8‘;) ey Komg,':? b
POTP+3,0kgMn/ha+3,0kg/ha 43,40 43,80 b
POTP+4,5kgMn/ha+6,0kgZn/ha 40,80 42,33 b
POTP+4,5kgMn/ha+9,0kgZn/ha 41,93 48,00 a
POTP only 44,73 53,93a
Synhetic fertilizers 100% 41,93 53,53 a

The figures in the same column followed by the same lowercase not significant according to the BN on the
real level of 5%.

In the above table can be seen that the total number of seedlings at the two
locations is much more than the conventional way. SRI method can increase the number
of tillers of rice plants because of the rapid transplanting (12-15 HSS) makes the rice
plants formed afier transplanting seedlings in the nursery instead of (conventional).

Productive tiller number

The number of productive tillers after analyzed by analysis of variance showed no
significant results in the two pilot sites. This can be seen in Table 5 below.

Table 5. The number of productive tillers in Koto Panjang and Koto Tingga age 105 days

Treatment The number of productive tillers (stem)
Koto Panjang Koto Tingga
POTP+3,0kgMn/ha+0kgZn/ha 25,53 22,07
POTP+3,0kgMn/ha+3,0kg/ha 24,40 20,80
POTP+4,5kgMn/ha+6,0kgZn/ha 25,87 21,87
POTP-+4,5kgMn/ha+9,0kgZn/ha 21,33 2247
POTP only 24,80 24,53
Synhetic fertilizers 100% 28,53 24,80

ThenumbmonmemneIanenotslgniﬁclntlcoordinstoﬂnBNTmthﬂrulbwlofﬂ

The table above shows that the number of productive tillers varieties IR42 rice plants
at both locations more than conventional (20 stems). This is because the nceplmu rown
with SRI method. This method can improve productive tillers. -

Net Weight of Clean Grain

Weight of clean rice varieties IR42 rice plants at both

sn@nﬁcmtmults.natafrommmyaﬁﬂmimﬂf" 'be seen in Tabl
Table 6. Net weight of clean grain in Koto P

._‘
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Weights Dry Clean

i gram dry weight showed significantly different results on the paddy fields while in
oto Koto Panjang Tingga showed no significant results. This can be seen in Table 7

below.
iable 7. Dry weight of grain in Koto Panjang and Koto Tingga age 105 days

reatment Dry wei M_@n (kg) -

Koto Panjan, Koto Tingga

POTP+3,0kgMu/ha+OkgZarha e 5,60
POTP+3,0kgMn/ha+3 ,Okg/ha 7187 b 85,13
POTP+4,5kgMn/ha+6,0kgZn/ha 73,00 b 84,20
POTP+4,5kgMn/ha+9,0kgZn/ha 7347 b 83,73
POTP only 7297 b 82,90
Synhetic fertilizers 100% 8027 a 84,43 !
The figures in the same column followed by the same lowercase not significant according to the BNT on the
real level of 5%.

From the table above shows that the dry weight of paddy rice crop varieties IR42
showed significantly different results on the paddy in Koto Panjang, but in Koto Tingga
showed no significant results.

Dry weights Straw

Straw dry weight berbde show tangible results on the paddy in Koto Panjang,
whereas in Koto Tingga shows the results of the dry weight of straw were not significant.
Data variance results can be seen in the following table.

Table 8. Weight of dry straw in Koto Panjang and Koto Tingga

Treatment Weight of dry straw (kg) l
Koto Panjang Koto Tingga

POTP+3,0kgMn/ha+0kgZn/ha 3947 a 34,36

POTP+3,0kgMn/ha+3,0kg/ha 3683 b 3423

POTP+4,5kgMn/ha+6,0kgZn/ha 36,87 b 33,23

POTP+4,5kgMn/ha+9,0kgZn/ha 3490 b 37,03

POTP only 3483 b 3297

Synhetic fertilizers 100% 42,50 a 36,47 ;

The figures in the same column followed by the same lowercase not significant according to the BNT

real level of 5%. ‘

In the table above shows that, the dry weight of straw is higher in co
Koto Koto Panjang Tingga. Dry weight of straw on synthetic fertilize
higher than other treatments in Koto Panjang. While in Koto Tingga hig
POTP + 4,5 kg Mn/ ha + 6.0 kg Zn / ha. B
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