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ABSTRACT

The area of rainfed lowland rice inIndonesia was 3,202 578 ha or 24% of the total area of rice, bt the used
is gtill very small, so that opportunitie s are still open for the development of tice plarts. The main constraints
rainfed lowland are drought stress and inefficient use of nitrogen (M) and phosphonas (F) marients. The
ﬂpose of this study was to determine the effect of mycorthizal fungl on the efficient use of mtrogen and
thosphorss in rice plarted in rairfed lowland. This research was conducted in rairfed lowland in April to
Tdy 2019 in the willage of Demangan Sambi, Boyolai, Certral Java The research method was a
randomized completely block design Factor 1: Doses of mitrogen fertiliggr (1 0 45, 90; 135 kgtha Factor
20 phosphorus dose (B0 0; 23, 50, 75 kgha Observations included ber of total tillers number of
prochactive tillers, pandcle numbhpa.nicle length, 1000 grain weight, and grain weight per plot Data
Analysis was analysis of varianc thete was a difference between treatments then it was tested further by
using Duncan's Mew Multiple Range Test at 5% level To know the relationship of direct and indirect
influence, regression and correlaion analysis were done. Data were analyzed by computer using SA3 for
window 20 programs The remdts showed that the application of VAM could save the use of nitrogen
fertilizer and eliminate the use of phosphoras fertilizer,

Keywords: nitrogern, phosphorus, Situbagendit variety of tice, rainfed lowland rice, Wesicular Arbuscular
Iycotrhiza

LINTRODUCTION

Fice was one of the main food sources consumed by neady three billion people of the
wotld Rice was also a food commodity that 15 able to tneet 32% of calone needs (Sarwar and
Kanf 2005; Buumaﬁ al, 2001},

The total area of nece in the warld 15 esttmated to reach 148 nullion ha of which 70 million
ha iz irnigated rice field, while lowdand rice and upland rice reach 54 million ha and 14 mallion ha

respectively. Of the total world rice production, 75% of them are produced from the irngated
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paddy system, while 19%% and 4% are contributed from ranfed and upland nce (Maclean et &,
2002).

Increased productivity of ranfed lowd and rice 12 hampered by various ohstacles, one of
which 1 water stress (drought) and inefficiency of fertilizer sheorption. One alternative that can be
done to improve the efficiency of P fertilizer absorption is through the wse of MVA (Permanaszart ef
d., 2016). This fungus can symbiosis with roots and has an important role in plant growth, both
ecologically and agronomically (Hidayat & Huda, 2018). These roles wnclude increasing the
uptalee oW and other nutrients, such as M, ¥, Zn, Co, 8 and Mo from the soil, increasing drought
resistance, improving soil aggregation, increasing soil microbial growth that 15 beneficial for host
growth and protecting plants from root pathogen infections (Sukarno, 2003, Bolan, 19910, Thiz iz
dso reinforced by Bolduc and Hijn (2010) that mycorrhizas increase the efficiency of nutnient
uptake, increase plant resistance to pathogens and ahiotic stmsmycnrrhiza can increase nutrient
ahsomption, especidly P oand other nutnents (N, K, Ca, Mg, Cu, Mn, and Zn), production of
hormones and growth regulators, and resistance to drought, root pathogens (Fujihara et al, 2013)
and heavy metals (Paul and Clarl 1994).

Some other research results show that inoculation of mycorthizal can increase M oand P
tutrient uptake 1n sovbean plants (Mieke et al, 1999), increase P uptake in wheat (Pertnan asari,
20163, increaze the efficiency of P ferilizer used and reduced the applicatons of P lime on acid
soils, as well as increasing crop vields of soybeans peanuts, green beans, corm and sweet potatoes
(Simarunglealit, 1999). Nowar and Maid (2009} stated that the use of mycorrhizae as biclogical
fertilizer greatly helps the process of reducing nutrients that are absorbed in colloidal soils due to
low pH or &l and Fe actiwity.

Thgjrpo e of thiz study was to deterrnine the effect of VAM in the efficiency of nitrogen
and phosphorus fertilizer in the wield of Situbagendit Rice Variety unainfed Lowland Rice.

2. MATERIALS ANT» METHODS

This research was carried out from April to July 20 1ﬂ rainfed lowland nce wath regosol
in Demangan, Samibi, Bnyulalﬁith an altitude of 130 m above sea level This study used a
factorid Complete Randomized Block Design wath mitrogen fertilizer doses of 0, 45, 90, 135 kg'ha
and phosphorus doses of 0; 25, 50, 75 kg'ha and repeated three times.

Soil processing is done by plowing, then given manure at a dose of 10 tons / ha, plot size
4 0m=x 1.2 m,the distance hetween plots 15 15 cm. Urea and P36 fertlizers were given according
to the treattnent and KC1 fertilizer at a dose of 75 kg / ha Ohservations included total number of
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QIers, number of productive tillers, pamcles number, pamicle length, 1000 grain weights, and plot
grain weights.

Data Analvs s was analysis ofvariancnﬁ there was a difference between treatments then

it was tested further by using Duncan's New Multiple Range Test (DMET) at 5% level. To know

the relationship of direct and indirect influence, regression and correlation analysiz were done

Diata were analyzed by computer uaing AT for window 9.0 programs,

3. RESULTS AND DISCUSSION

Based on analysizs vanance (Tahle 1.ﬂe total number of tillers and the number of
productive tillers was influenced by the interaction between the nitrogen doze and the amount of
phosphorus dose, while the number Ufpaniclesmanicle length, 1000 grain weight and grain / plot
weight were not affected by the interaction between the nitrogen dose and the phosphoms doze.

e highest total number of tillers in the treatment without P fertilizer, reached a doseof M

90 kg { ha but did not differ from the dose 135 kgtha and the dose 45 kgiha (Table 2.3 The least
number of total tillers in the treatment without P fertilizer was achieved wathout N fertilizer
treattnent (Purwant, Hidayat, & MNutling 2017) The total number of tillers was affected by
photosynthesis which ocourred during the vegetative phase, and photosynthesis was influenced by
the element nitrogen. Mutrient M in plants functions as forming of leaf green matter {chiorophyll)
and protein forming element

Table 1. The anal ysis variance of vield component of rice van ety aftﬁge application of VAW in

rainfed lowl and rice {g)
Treatment eotal Mumber of | Panicle | Panicle | Weight of Grain
tmmber of | productive | number | length 1onn weight
tillers tillers grains fplot
Mitrogen (1) 13.30%* 1295 ** 4.09* 237ns | 028 ns 304 %
Fhosphor (F) 1.26 ns 3.00* 2.1@5 D2l nz |09 ns 022 ns
NzP T 2R Ta7 e 1.26 nz 1.29nz 0.62 ns 2.08 118

Mote : ¥* = very significant, * = sigmficant, ns = non agmficant

Table 2. Effect interacti on dusaﬂfnitmgen and phosphor tﬂe total number oftillers ofrice

Achmad Fatchul Azjez* Setie Harieni, Daryant, dan Dika Saputra

wariety afte®ie applicaton of VAM in ranfed lowland rice (2)
Dosage of Dosage of Phosphor (kgha)
Mitrogen I 25 50 75 Mean
kg/ha)
I 10.067 £ 10.500 d-f 10.500 d-f 967 f 10.154
45 13.333 b £ 14.000 a€ 16.067 ah 15333 ac 14.683
a0 14.967 a-c 11.733 cf 13.867 &f 17.867a 14.608
%r’cr’mgmf Nitrogan and Phosphicrus Fartiizer Witk Vasfcudar Arbuesceiar Mircorrkize (FAM)
Applicn e ¥ield of Sttubage rd i€ Bice Vortety On Kainfed Lowlored Bice p | B4
age



AGRICULTURAL SCIENCE

:::: m;'::;: [:;::”1 eurnm‘ OfAgricuitural Seiancs And Agricuiters Engingaring
P i - il IS5 : Z527-B712 [ Cnling] - 259E-5167 [Print
ISl SN Avaiable om
http:f fagris cien ce soientific -workorg/indexphp S agriscien ce

Thiz iz Under CC B 54 Licen ce

135 14.400 a-d 16.533 ah 16.200 ab 15,867 a-c 15750
IMean 13,152 13.152 14.159 14.684 +)
Mote : The numbexﬁllnwed by the same letter are not s gnificantly different according to DMET
5%

The highest total number of tillers in the treatment doze P75 kgt ha achieveﬁ anitrogen
dose of 90 kg [ ha and was not different from thﬁuse of 45 kg / ha and a dose of 135 kg ha but
sgmificantly different from the treatment without mtrogen fertilizer. This 15 thought to be the role
of mycorrhizal fungt. Mycorrthizal fung have the ability to convert mutrients into plants, including
nitrogen nutrients. Thus any dose does not affecﬂxe total nutnber o ftillers.

The total nutmber of tillers wathout natrogen fertilization was no difference in the various P
doses tested compared wath controls (4li, Hosir, & MNurling 2017). Thiz 1¢ because of the role of
mycorrhi zae, Mycurrhizm able to ahsorb P nutnients and other nutrients from the zoil into the root
systemn of nice plants. P nutrient thaﬁnctiuns as energy storage and transfer, 15 an important
component in nucleic acids, coenzymes nudeotides, phosphoproteins, phospholipids  and
phosphate sugars. (Dierolf et &l 2000). The total number of tillers was positively correlated (r =
0.73 *%) with the number of productive tillers (Table ). The mm’ﬂtal mnnber of tillers results in
the number of productive tillers,

The number of productive tillers wathout the application of phosphorus fertilization (Tahle
3 was achieveﬂ amtrogen dose of 30 kg { ha which was not different from the 45 kg [ ha dose
and 135 kg / ha dose, but different from wathout nitrogen / control fertilization. This 15 in tune with
75 kg [ ha of phosphorus. This i3 becansze of the role of ntrogen as a constituent of chlorophyll,
chlorophyll az an important el ement in photosynthesis, With mazimum photosynthesis, the number
of productive fillers 12 also mammal. Mitrogen 15 involved in many plant compounds such as
proteins, chlorophyll, enzymes, hommones, alkaloids and vitamins (Ifan et al, 2016}

The number of productive tillers has a posiive correlation (= 049 **) wath the number of
paticl es, meaning that the number of panicle productive shoots wall increase.

Tahle3. Effect interactio
rice vanety afb

nzage of nitrogen and phosphor to the number ofproductive tillers of
e application of VAL in ranfed lowland rice {g)

Dosage of M Dosage of P {kg/ha) Iean
(kaha) 0 25 50 75
I g.300 f 500 f 6867 ef 7833 c-f 6,875
45 8.833 b-f 10.167 ad 9833 a-e 10,400 a-d 9208
a0 12,067 ah 9167 b 10.833 a-c 12.000 gh 8767
135 11.533 ab 7400 d-f 12.600 a 11.300 gh 10.708
Iean 9.683 §.309 10.033 10.383 +)

Mote : The numhergllnwed by the same letter are not s gnificantly different according to DMET

%%
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In the mumber of panicles per clumyp (Table 4) there was no interaction between the dose of
nitrogen and the dose of phosphorus (Table 4) The tumber of panicles in the M fertilizer
treattment, the highest number of panicles at a dose of 135 kg / ha but did not differ from the 45
dose or 90 kg doze The number of panicles was achieved at least without fertilizing M. The number
of panicles did not correlate with panicle length (r= D.D?ns)&ﬂﬂ grain weight (r= 0.04ns) and
gran [ plot weight (r = 0.17nsg)

The panicle length treatment (Table 4.3 was in tune with the number of paricles. The
longest panicle length Waﬂ adose of 135 kg ha but it was no different from the dosage of M 45
ot 90 kg f ha The shortest panicle length was achieved without fertilizing M. The panicle length of
the rnce plant was wrong, one indicator that determines the number of seeds found in panicles The
longer panicles usually the number of seeds in panicles more and more. Fhotosynthate
translocation during panicle imitiation as directed for panicle extension (Yoshida 1931, Matsuo
and Hoshikawa, 1993} Panicle length was negatively correl abed wath the weight of 1000 grains (r=
- 0.65 ¥*), the longer the panicl e the wei ght of 1000 grains decreased.

Tahle 4. Effect of mtrogen fertilizer to the number of panicle, length of panicle {cm), 1000 gg
weight (), and grain weight per plot (200 cm x 120 cm) (om)ig) ofrice van ety a&ﬂ
application of WAM in rainfed lowland nce (2)

Parameters Dosageof Mitrogen (kgtha)

I] 45 a0 145
Parmcle number 11.72h 1444 a 1425a 1520a
Paricle lengthicm) | 22.92 b 7533 b 2683 a 26922
Weight of 1000 2267a 2133a 2042 a 2208 a
grains(g)
Crain weight / 59417 h T51.33 ab 56608 a 6567 a
plot{g)

Mote : Thn.unbers in the same raw followed by the same letter are not & gnficantly different
according to DMRET 5%

In the treatrment of phosphorus dosage (Table 53, panicle length, 1000 grain weight and
grain f plot weight there was no difference between fertilized and not fertilized phosphorus, also
phosphotus doses 0of 25 and 50 kg / ha were not different from without fertilized phosphoris.

The weight of 1000 grain does not affect the interaction between the doze of nitrogen
wath the dose of phosphorus, The effect of asingle doze of nitrogen and the effect of 2 single doze
of phosphorus show the same pattern 1e there iz no difference between fertilized and not fertilized.
The weight of 1000 grain 15 influenced by genetic factors compared to external factors induding
fertilization. This 15 supported by Horle et al. (2006) that the weight of 1000 grans tends to be
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influenced by genetic factors of a variety compared to environmental factors Weight of 1000
grains 15 reflected in the size of gquality, 1 & high grain vields are usualy small sized but avalahle
in large quantities. The weight of 1000 grain 1z negatively correlated wath the weight of grain / plot
(r=-0.61 **), meaning that more grain 15 produced, the quality or size ofthe grain wll be smaller,

Crain weight / plot there 1z no interaction between the dose of mitrogen wath the dose of
phosphorus On the zole influence of nitrogen, gran weight / plot between fertilized nitrogen
differs from that of fertilized mtrogen. Weight of gramn / plot with doses ofnitrogen 45, 90 and 135
lzg { ha there 15 no difference (Tahle 4. Nitrngen@) ocoupies a conspicuous place in the plant
tnetaholistm systerrmll wital processes in plants are associated with prnteinsﬁ' which nitrogen iz
an essential constituent Consequently to get more crop production, mitrogen application iz
indispensable and unavoidable, Nitrng&:mays a key role in agriculture by increasing of crop yweld
(Wassignam et al , 2009} Nitrogemzt only enhances the yield but aso improves the food quality
(Ullah et al., 2010). The uptimum@te of N increases photosynthetic processes, leaf area of
production, leaf area duration as well as net azsimilation rate (Ahmad et al., 2009).

On the single effect of phosphorus, doses of 25, 50 and 75 kg / ha did not differ from
controls (without P fertilization) (Table 5, this is becanse mycorthiza are ahle to absorh nutrients
especially Pinto the roots so that there 12 no difference between fertilized P wath no fertilization.
Thiz iz in tune with the research of Yudha et & (2015),

According to Indnani et d. (20110, besides transporting phosphorus Mycorthiza also
transports other mutrients to host plants such a5 amrmonium, calcum, sulfor, potassivm, zinc
copper and water. Mycorhizae according to Stmanungkalit (2006) 15 also a hiological fertilizer
that can increase nutrient uptake especialy phosphorus (F). Mycorthizais ahle to shsorh P from P
trinieral sources that are difficult to dizsolve because it produces organic acids and phosphatase
enzymes (Sufardi, 1999},

TableS. Effect of phosphorus fertilizer to the number of panidle, length of panicle (omy), 1000
grain weight (), and gran weight per plot (200 cm x 120 cm) {cm){g)of rice van ety aﬂ:eﬁe
application of VAM in rainfed lowland rice (2)

Parameters Dosage of phosphor (kgha)

I 25 50 75
Pamcle number 13.00 b 13.50 gh 13.64 gh 1547a
Fanicl e lengthicon) 2533 a 2625 a 2550 a 2492 a
WE{ighthIDEID 1975 a 2182 a 24.00 a 20853 a
grains (g)
Grain weight / plot T69.42 a Tal 75 a 736.00a 51008 a
(gl
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Mote : Thmlmbers in the same raw followed by the same letter are not 2 gmficantly different

according to DMET 5%

Furtherrnore Lakitan (20123, arbuscular mycorthizal fong infect plant roots by forming

hyphae internally in cortical tisaue then hyphae extending out the mots {external hyphas) and

assisting the roots in shsorbing water and nutrients. Frunﬂe results of research by Fim et a

(2017 the application of mycorrhiza in dryland the results are hetter than wathout the application

of mycotrhiza In the study area the author 15 a ranfed area so asrobic conditions often occur

hecause there 18 rarely rain.

Table 6. The analysiz of correlation yield component of rice variety a&eﬂe application of VAM

in rainfed lowland rice (2)

outal Mumber | Panicle | Panice | Weight Crain

tumber of number | length of 1000 weight /
Parameter of productive graing plot

tillers tillers

Tatal mumber oftillers 0.75%# DEE** | 0.06ns 0.12 s 0.24 ns
Mumber of productive tillers 049%* D.Dﬁs 0.19 ns 0.17ns
Panicle number 0.07 ns 0.04ns 0.17ns

Panicle length

-0.65 ** 0.72 **

Weight of 1000 grains

- 061 **

Grain weight / plot

4. CONCLUSION

The results showed that the application of VAL could save the use ofnitrogen fertilizer

and eliminate the use of phosphorus fertilizer
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