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Abstract: The study aims to determine the effect of the application of organic matter in the form of cow feces,
urine cattle, crops paitan (Tithonia diversivolia), mycorrhizal fungi with various doses of different Azola
(Azolla pinnata) on growth and yield of rice plants Ciherang. The treatment in this study include: P1:
fecesturmetpaitantmycorrhizatazola 1 kg, P2 fecesturinettitoma+mycorthuzatazola 2 kg, P3:
fecesturine-+titoma+mycorrhizatazola 3 kg, P4 titoma+mycorrhizatazola 1 kg, P5: titoma+mycorrliza+azola
2 kg, Pé: titonia+mycorrhiza+azola 3 kg, P7: 334 kg ha™ ZA+334 kg ha™' NPK 15:15:15+ P36 334 kg ha '+azola
1 kg, P8: 334 kg ha ™' ZA+334 kg ha™' NPK 15:15:15+8P36 334 kg ha '+azola 2 kg and P9: 334 kg ha™' ZA+334
kg ha™ NPK 15:15:15+83P36 334 kg ha '+azola 3 kg. The parameters observed: plant length, number of leaves,
mumber of tillers, leaf area, leaf area index, number of panicles. Total dry weight, growth rate, weight of 1000
seeds, the percentage of empty seed, the weight of grain per hectare and the harvest index. Results showed that
the treatment effect of organic matter (faecesturinet+paitantmycorrhizatazola 2 kg (P2) and 3 kg (P3), showed
an increase in significant results on all observations vegetative with the best influence on the broad leaves of
the plant amounted to 2098.12 cm” and the results the plant is able to increase the weight of grain per hectare

to 7.56 tons ha™ when compared to the control treatment (P9) of 1587.40 cm® and 5.38 tons ha™.
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INTRODUCTION

Paddy is the main commaodity is cultivated by
Indonesian people. Ciherang variety is a superior rice
seeds with plant age 116-125 days. Tt has an upright stem
morphology with height around 107-115 c¢m and could
yield 14-17 productive tillers with the potential result
around 6-8 ton ha™' and a weight of 1000 grains ranges
between 27-28 g.

The age of paddy which relativly short make the
farmers planted it very mtensively up to three to four
times a year. This 1s exacerbated by the application of
synthetic chemicals such as fertilizers and pesticides that
excess the field. Based from the swvey by the Central
Statistics Agency (BPS) said that rice production in 2012
milled rice (GKG) increased by 3.30 million tonnes (5.02%)
compared to 2011. Added low production is an indication
that the quality of the land have decreased or degraded.
Based on ths, an ecological farming system approach on
rice cultivation system 1s mdispensable. Waste cattle,
paitan crops (Tifonia diversveolia) and azola (Azolla
Pinata) 1s an organic substance that 1s plentiful and easy

to get around the neighborhood. Besides the materials
also have a high macro nutrients value, especially macro
nutrients Nitrogen (N) and Phosphorus (P).

To optimize the function of the liquid organic fertilizer
additions mycorrhizal fungi sp., necessary to improve the
fixation of phosphorus in the soil of mutrients, so that the
development of generative rice plants could be promoted
to 1t’s maximum.

MATERIALS AND METHODS

The experiment was conducted in February to June
2014 in the paddy field Pendem Village, Batu (with the
altitude 600 m above sea level). Soil pH studies have
7.0-7.2 the nutrient content of N 0.02, 22.01% P and
0.2% K. Research using randomized complete block
design with nine combination treatment was repeated
three times as follows:

» PlAl: cow urine 1 L+ow feces 1 kg++titonia 0.25
kg+mycorrhiza 0.25 kg+Sugar+20 L of water+1 kg
azola
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¢  PIA2: cow urine 1 Ltcow feces 1 kgttitonia 0.25
kg+mycorthiza 0.25 kg+sugartwater+20 L azola 2 kg

¢+  PIA3: cow urine 1 Ltcow feces 1 kgttitonia 0.25
kgtmycorthiza 0.25 kgt+sugartwater+20 1. azola 3 kg

*  P2Al: titoma 0.25 kg+mycorrhiza 0.25 kg+sugar+20 L
of water+1 kg azola

¢ P2AZ: titonia 0.25 kgtmycorrhiza 0.25 kgt+sugar+
water+20 L azola 2 kg

¢« P2A3: titonia 0.25 kgtmycorrhiza 0.25 kg +sugar+
water+20 T, azola 3 kg

+  P3A1:NPK 15:15:15334 kg ha '+ZA 334 kg ha '+SP
36334 kg ha 'tazolal kg

*+  P3A2:NPK 15:15:15334kg ha "+ZA 334 kg ha™+3P
36 334 kg ha~'+azola 2 kg

e P3A3:NPK 15:15:15334kg ha '4+ZA 334 kg ha™+3P
36 334 kg ha™'+azola 3 kg (control)

Basic fertilization is given at the age of 14 DAP then
continued at the age of 35 DAP and 50 DAP while the
application of organic materials such as fermented mixture
of feces, urine, paitan and mycorrhizal given at age
28 DAP (100 L ha™), 42 DAP (200 L ha™), 64 DAP
(300L ha™) and 78 DAP (400 L ha ") with a total dose of
1000 1. ha™ by spraying the leaves using sprayer.

Watering is done by flooding until the age of
50 DAP, then dried at regular intervals until harvest.
As for penyingan for potential weeds such as quest
(Echinochloa sp.), Passing water (Ishchaemum rugosum),
velvetleaf (Limnocharis flava) and hyacinth (Monochoria
vaginalis) manually using a small hoe or hand. Azola
dose treatment is done at the age of 14 DAP by
giving 1, 2, 3 kg and fresh Azola on each plot planting
appropriate treatment.

Observation of plants is done by direct measurement
in plant organs every 2 weeks (35, 49, 63, 77 and 91 DAP)
are destructive of two plants and non-destructive of five
plants. The parameters observed: plant length, number of
leaves, number of tillers, leaf area, leaf area mdex, number
of panicles, total dry weight of plants, plant growth rate
(CGR), the weight of 1000 seeds, the percentage of empty,
grain weight per hectare and mdices harvest.

Table 1: Effect of treatment on each parameter observation at 63 DAP

The data were then analyzed using analysis of
variance F test on 5% level, followed by LSD test at 5%
level if the parameters indicate a sigmficant response to
treatment.

RESULTS AND DISCUSSION

Effectof combination treatment on vegetative parameters:
The results of 63 DAP presented relates to the pattern of
growth of the rice plant 1s likely to decline entering the
generative phase after passing the age of the plant 2/3
(Sitompul and Guritno, 1995). The results showed that
treatment of organic materials P2 (feces+unne+paitant
mycorrhizatazola 2 kg) and P3 (fecest+unne+paitant
mycorthizatazola 3 kg) showed significant values i all
growth parameters when compared to the control
treatment P9 (Table 1).

Such differences may be caused by the application of
organic materials that mclude urine and feces which
directly provide supplemental intake of macro and micro
nutrients in plants, so the plants can grow to more
optimally, according to research results by Naswir which
showed that the cow urine fermented contaimng high
nutrient and auxin capable of supporting plant growth, so
that the value of crop length, number of leaves, number of
tillers and leaf area showed a significant increase.

These results are consistent with studies by
Arumingtivas et «l. (2014) which indicates that the
application biourin able to increase leaf area and leaf area
index of 29.7 and 19.09%. Azola also giving increasing
doses showed significant effect on plant growth where
the combination treatment with azola 3 kg showed the
highest yield, it relates to it’s ability to create a symbiosis
with the cyanobacteria in N, fixation, followed by it’s high
nutrient content of N, P and K. The paitan and mycorrhizal
application also contribute in providing a complete
nutrient N, P, K and mcrease nutrient penyerpaan with
symbiosis on the roots of plants (Anggarini ef al., 2013,
Gachengo ef al., 1999).

Treatments Plant lenght {cm) TLeat amount (strand) Armount of tiller (stalk) Leaf area (cm?) TLeat are index
P1 111.3¢ 79.33° 20.00° 1938.51° 4.85°
P2 11615 82.00r 20.33 1983.08° 4.96°
P3 121.0%° 85.67 21.33 2098.12° 5.25
P4 9. 89 63.33" 17.33" 1709.83% 427
P5 93.2¢¢ 67.67 17.00% 1738.58 435"
P6 105.22% 74.67* 17.67 1824.44% 4.56"
P7 76.43° 62.67° 15.33 1544.0¢¢ 3.86"
P8 81.30° 61.67%® 16.00% 1576.83 3.940
P9 83.63%® 55.00° 16.67% 1587.40% 397
BNT 5% 10.50 7.60 1.77 172.82 0.43
cv 11.04 11.16 10.18 10.03 10.03

*Means within columns followed by same letters are not significantly different at 5%0 level using LSD test. 8LSD (0.05) = Least Significant Difference.

*NS = Not Significant; *CV = Coefficient of Variance
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Results lengthy treatment plant by P3 showed a
difference of up to 37 cm when compered with controls
(P9) (Table 1), also showed lugher values when compared
with the results of research by Astuti who at the age of
8 WAP (56 DAP) average plant height Ciherang highest
rice only able to achieve along 75.80 cm, followed by the
results of Candrasari which shows that the average
harvest age average, plant height Ciherang rice varieties
can only reach 88.13 cm.

Leaf area index value of observations of 5.25 (P3),
426 (P6) and 3.97 (P9) shows a relatively ideal value
when compared with the results of research by Habibie
amounted to 3.04 while according to Sutoro, the amount
of rice leaf itself 1s strongly mfluenced by the mumber of
tillers where ILD optimal range between 4-7.

Effect of combination treatment on plant total dry weight:
The observation on the dry weight of the total crop
showed that the type of orgamc
(fecesturinetpaitantmycorrthizatazola 2 kg) and P3
(fecesturinetpaitantmycorrthizatazola 3 kg) and P35
(paitantmycorrhizal+azola 2 kg) capable increasing the
total dry weight of the plant amounted to 29.50 (P3) g or
up 25.6% when compared to the control P9 (Table 2).
The increase can be caused by administration of cow

material P2

urine and feces that in addition to providing additional
nutrients also provide hormone auxin and followed by the
addition of azola that can improve fixation of N by
so as to stimulate and promote the growth of plants
(Ohorella, 2012; Arumingtiyas ef al., 2014). The role of
mycorthizal with plant roots also showed a marked
influence in increasing the uptake of plant nutrients,
especially Phosphorus (P), so as to increase plant growth
(Anggarini ef al., 2013; Gachengo et al., 1999).
However, based on the analysis of crop growth rate
(LPT) plant dry weight gain on a daily basis does not
show significant differences, this can be caused by the

plant in general is already the met nutrient requirements
with the amount of an organic fertilizer that is given at
each treatment (334 kg Judge 1 ZA+334 kg ha 1 NPK
15:15:20+3P36 334 kg ha™), according to the results of
research by Agus which states nutrient requirements per
tonne of paddy crop harvestis about 15kg N, 2.7 kg P,
3.7 K, so that the plant 13 not generally deficient in
nutrients and can grow optimally.

Treatment effect on crop production plant generative
parameters: indicate that
treatment P3 type of organic matter (faecesturine+
paitan+mycorrhizatazola 3 kg ) shows significant value in

Generative observations

the number of panicles plants with an increase of 6.47
cigarettes or >22.79% when compared to the control P (9)
(Table 2). The corresponding results can be influenced by
the addition of azola 1s able to provide supplemental
nutrients Phosphorus (P) of 0.16-1.59% which is relatively
high, so the potential to improve the growth of plant
generative (Carrapico ef al., 2002). Furthermore, the
results showed values greater number of panicles when
compared with the results of the research by Main which
shows that Ciherang only able to generate productive
tillers and Candrasari 9.4 (2012) of 8.33 per plant.

Parameter percent grain empty weight of 1000 did not
show a different value in each treatment combination, it is
shown that the whole plant 1s relatively under optimum
conditions so as to produce generative organs normally
in terms of both quantity and quality. While, the grain
yield per hectare shows significant value by combination
treatment P3 28 83% when compared to the control P9.
This increase is demonstrated that administration of feces
and urine of cattle to supplement nutrients and hormones
to plants affect significantly m improving crop
yields in accordance with the results of research by
Arumingtivas ef al. (2014 ).

Table 2: Effect of treatmment on each generative parameter observation and crop production

Green Harvest

panicles CGR Ermpty 1000 grain weight Harvest.
Treatments (stalk) Dry weight (2) (g/mr/day) grain (%) weigth (g) (ton ha™) index
Pl 17.33¢ 93.00° 044 16.17 31.60 6.87¢ 0.03
P2 17.33¢ 113,23 2.67 1311 20.57 7.35% 0.03
P3 19.004 115.00¢ 2.53 13.90 30.36 7.56° 0.03
P4 15.33" 94.67 1.48 13,99 30.8 6.33° 0.03
P5 16.00° 114.53¢ 2.73 16.54 29.56 5.75¢ 0.03
Po6 16.00° 94.80¢ 1.11 16.25 31.15 6.11° 0.02
P7 13.33¢ T3.7x 0.67 16.44 23.18 5.25% 0.03
P8 14,000 81.58® 1.23 19.67 25.00 5.24% 0.03
P9 14.672 85.50¢ 0.85 17.91 29.90 5.38% 0.27
BNT 5% 1.56 1047 NS NS NS 0.51 -
cv 10.12 11.23 83.5 20.99 11.41 8.62 8.62

#*Means within columns followed by same letters are not significantly different at 596 level using L3D test. 8 LSD (0.05) = Least Significant Difference.

*NS = Not Significant; *CV = Coefficient of Variance
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Table 3: After planting soil analysis

Treatments pH BO (%0) C/N rasio N (%) P.0; (%%) K (%9 KEC (ime)
Pl 5.93 245 14.20 0.1 8.0 0.26 9.6
P2 5.94 2.69 15.29 0.1 8.8 0.27 10.1
P3 5.94 2.76 1538 0.1 10.7 0.30 14.0
P4 5.97 2.79 15.28 0.1 8.4 0.17 16.9
P5 6.04 2.86 15.66 0.1 8.8 0.17 17.0
P6 6.05 2.89 15.85 0.1 9.0 0.25 25.0
P7 6.14 245 13.40 0.1 8.0 0.42 9.4
P8 6.07 2.58 13.76 0.1 8.8 0.17 9.8
P9 5.99 2.65 14.13 0.1 10.3 0.13 12.9

Soil conditions: Based on the soil conditions of the
results of soil analysis (Table 3) showed that the pH of
the soil after planting relative decline but that happened
not too low of 7.1 (neutral) to 6.14-5.94 with the highest
decrease was shown by all orgamc combination treatment
materials feces, urine, paitan, mycorrhiza (P1, P2, P3). On
fluctuation of nutrients in the soil, all treatments showed
a decrease relative to the element P and K. The highest
decrease by the nutrient phosphorus from & to 103 to
22.6 ppm indicates that the application of mycorthiza as a
nutrients absorption enhancer, especially the immobilized
nutrient like the Phosphorus (P) can play an optimal role
i improving the absorption of nutrients and showed a
significan effect on the crop yields.

Nutrients in the soil is relatively decreased but the
Cation Exchange Capacity (CEC) actually showed a high
value of up to 25 me by paitan and mycorrhiza treatment
at all doses azola (P4, P5, P6). While, the improvement of
the physical properties and biological soil and indicated
by enhancement C/N ratio of the soil from becoming
13t0 1566 to 11.94% 1crease in organic material
from 2.65-2.89%. This indicates that the application of a
combination of organic materials are able to significantly
improve the physical, chemical and biological soil.

CONCLUSION

Combination treatment of orgamc maternials P2
(fecesturinet+paitan+mycorrhizatazola 2 kg) and P3
(fecesturine+paitantmycorrhizatazola 3 kg) showed
significant value to the entire organ growth vegetative
plants with the highest increase in the broad leaves of the
plant by 37 cm or 19.57% by P3 treatment effect at 63 DAP
when compared to the control treatment of inorganic
fertilizer with the addition of the same azoladosage P9.

The highest increase in crop productivity 1s also
indicated by P3 treatment with weight value of grain yield
per hectare of 7.56 tonnes ha™' (28.83%) when compared
to the control treatment with the addition of synthetic
fertilizers and azola dosage with just only 5.38 tons ha™

(P9).
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