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RINGKASAN DISERTASI

PARWI T651408019. ”Keragaman fungi mikoriza arbuskula pada sistem
agroforestri berbasis kayu putih (Melalleuca leucadendron. L) dan efisiensi
pupuk nitrogen di jagung (Zea mays. L)” di bimbing oleh Prof. Dr. Agr. Sc.
Ir. Vita Ratri Cahyani, MP sebagai promotor, Prof. Dr. Ir. Bambang
Pujiasmanto, MS dan Prof. Dr. Ir. Djoko Purnomo, MP sebagai kopromotor
1 dan 2. Pascasarjana Prodi Illmu Pertanian Universitas Sebelas Maret
Surakarta
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faman fungi mikoriza
bungan keragaman fungi

perhitungan spora
arbuskula. Langkah

penlngkatkan efisiensi pemupukan mtrogen Tujuan penelitian dicapai melalui
empat kajian.

Kajian | menggunakan metode survei untuk mendapatkan informasi
mengenai korelasi keragaman fungi mikoriza arbuskula dan sifat kimia tanah.
Kajian dilakukan dengan cara identifikasi spora, kepadatan spora dan analisis sifat
kimia tanah di rhizosfer kayu putih. Kajian dilakukan saat musim kemarau pada
bulan Okober 2015. Hasil kajian didapatkan bahwa di rhizosfer kayu putih pada
musim kemarau ditemukan 7 species fungi mikoriza arbsukula. Keragaman fungi
mikoriza arbuskula semakin meningkat dengan peningkatan kadar C organik
tanah. Kepadatan spora fungi mikoriza arbuskula meningkat dengan semakin
bertambahnya kadar P tersedia tanah.

Kajian 1l dilakukan untuk mendapakan informasi keragaman fungi
mikoriza arbuskula di rhizosfer jagung dan korelasinya dengan hasil jagung pada
musim penghujan, dengan pengamatan terhadap identifikasi spora, kepadatan
spora dan hasil jagung. Metode survei dilakukan pada lahan yang memiliki
perbedaan pemupukan. Teknik pemupukan terdiri atas P1 (pupuk Urea dosis 360
kg/ ha + NPK 450 kg/ ha, pupuk kandang ayam dosis 2 t/ha), P2 (pupuk Urea
dosis 650 kg/ha + NPK 330 kg/ha, pupuk kandang ayam dosis 3,3 t/ha), P3
(pupuk Urea dosis 650 kg/ha + NPK 330 kg/ha, pupuk kandang ayam dosis 4
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t/ha), P4 (pupuk Urea dosis 730 kg/ha, NPK 430 kg/ha, jerami jagung), P5 (pupuk
Urea dosis 650 kg/ha, NPK 330 kg/ha, pupuk kandang ayam dosis 3,3 t/ha,
jerami jagung, olah tanah intensif). Kajian dilakukan saat musim tanam jagung
pada bulan Desember 2015 - Maret 2016. Hasil kajian mendapatkan ditemukan 13
species fungi mikoriza arbuskula di rhizosfer jagung pada musim penghujan.
Peningkatan kadar N, P dan K tanah akan diikuti oleh penurunan keragaman fungi
mikoriza arbuskula, disisi lain akan diikuti oleh peningkatan hasil jagung.

Kajian 11l dilakukan untuk mendapakan informasi keragaman fungi
mikoriza arbuskula di rhizosfer kayu putih pada musim penghujan dan
korelasinya dengan hasil mlnyak atsirikayu putlh Pengamatan dilakukan meliputi
ldentlflka3| spora, kepadaia 0 asibmiiaiyak atsiri kayu putih. Kajian
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fungi mikoriza arbuskula (MO= tanpa fungl mikoriza arbuskula, M1=Glomus 5,
M2=Glomus 1, M3=Gigaspora 1, M4= Glomus 2) dan Dosis Nitrogen (DO = 0
kg urea/ha, D1 = 300 kg urea/ha). Hasil seleksi didapatkan bahwa Glomus 5 dan
Glomus 2 memiliki tingkat efisiensi N lebih tinggi daripada tanpa fungi mikoriza
arbuskula pada dosis 300 kg urea/ha. Tahap uji efektifitas fungi mikoriza
arbuskula dalam meningkatkan efisiensi N pada berbagai dosis nitrogen dilakukan
dengan menggunakan rancangan acak lengkap faktorial. Faktor yang dikaji yaitu
MO=tanpa fungi mikoriza arbuskula, M1=Glomus 5, M2=Glomus 2) dan Dosis
Nitrogen (DO = 0 kg urea/ha, D1 = 100 kg urea/ha, D2 = 200 kg urea/ha, D3 =
400 kg urea/ha). Efisiensi N tertinggi diakibatkan oleh penggunaan Glomus 2.
Peningkatan dosis pupuk urea akan menyebabkan penurunan tingkat efisiensi N.
Berdasarkan survei dan percobaan diperoleh bahwa pada sistem
agroforestri kayu putih, pemupukan jagung akan mengakibatkan kenaikan hasil
jagung tetapi tidak selalu diimbangi dengan kenaikan hasil minyak atsiri kayu
putih. Keragaman fungi mikoriza arbuskula di rhizosfer jagung lebih tinggi
daripada di rhizosfer kayu putih. Kepadatan spora di rhizosfer kayu putih pada
musim kemarau lebih rendah daripada musim penghujan. Species fungi mikoriza
arbuskula yang ditemukan di rhizosfer jagung tetapi tidak ditemukan di rhizosfer
kayu putih 7 species dan kayu putih 2 species. Species dikedua rhizosfer ada 6
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species, tetapi yang ada disemua plot ada 4 species yaitu Glomus 5, Glomus 1,
Gigaspora 1, Glomus 2. Ketahanan fungi mikoriza arbuskula terhadap
pemupukan nitrogen berbeda tergantung jenis fungi mikoriza, Glomus 1 lebih
tahan daripada Glomus 2. Fungi mikoriza arbuskula yang terdapat di lahan sistem
agroforestri dapat digunakan untuk meningkatkan efisiensi N adalah Glomus 2,
namun populasinya dilahan jumlahnya kecil, sehingga diperlukan produksi spora
untuk dipergunakan sebagai bahan pupuk hayati. Pupuk hayati berbahan baku
Glomus 2 diharapkan dapat dipergunakan untuk pengelolaan hutan kayu putih
secara berkelanjutan.




SUMMARY

PARWI T651408019. Diversity of arbuscular mycorrhizal fungi in cajeput
(Melalleuca leucadendron. L) agroforestry systems and efficiency of nitrogen
fertilizer in maize (Zea mays. L) was supervised by Prof. Dr. Agr. Sc. Ir. Vita
Ratri Cahyani, MP as a promotor, Prof. Dr. Ir. Bambang Pujiasmanto, MS
and Prof. Dr. Ir. Djoko Purnomo, MP as co-promotor 1 and 2. Postgraduate,
Study Program of Agricultural Science, Sebelas Maret University, Surakarta
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information diversity of arbuscular mycorrhlzal fungi in rhlzosphere of cajeput
and correlation with soil chemical properties. The study was conducted by
observing the identification of spores, spore density and soil chemical properties
in the rhizosphere of cajeput. The study was conducted during the dry season in
October 2015. The results of the study showed that the rhizosphere of cajeput in
the dry season was found in 7 species of arbuscular mycorrhizal fungi. Diversity
of arbuscular mycorrhizal fungu increases with increasing organic C of soil. The
Spore density of arbuscular mycorrhizal fungi increases with increasing levels of
available P soil.

The study Il was conducted to obtain information on diversity of
arbuscular mycorrhizal fungi in rhizosphere of maize and its correlation with
maize yield. The field observation method is carried out on land that has different
fertilization. Fertilization technique consists of P1 (Urea fertilizer dose 360 kg/ha
+ NPK 200 kg/ha, chicken manure dose 2 t/ha), P2 (Urea fertilizer dose 650 kg/ha
+ NPK 330 kg/ha, chicken manure dosage 3.3 t/ha 2 P3 (Urea fertilizer dose 650
kg/ha NPK 330 kg/ha, chicken manure dose 4 t ha™), P4 (Urea fertilizer dose 730
kg/ha + NPK 430 kg/ha, maize straw), P5 (Urea fertilizer dosage 650 kg/ha +
NPK 330 kg/h, chicken manure dosage 3.3 t/ha, maize straw, even if intensive).
during the maize planting season in'December 2015 - March 2016. The results of



the study showed that in the rhizosphere of maize in the rainy season were found
13 species of arbuscular mycorrhizal fungi. Increased levels of N, P and K soil
will be followed by a decrease diversity of arbuscular mycorrhizal fungi on the
other hand it will be followed by increased maize yield.

The study Il was conducted to obtain information on diversity of
arbuscular mycorrhizal fungi in rhizosphere of cajeput on the rainy season and its
correlation with the results of cajeput essential oil. Observations were carried out
including identification of spores, density of spores and cajeput essential oil. The
study was conducted during the cajeput harvest season in April 2016. The results
showed that arbuscular mycorrhlzal fungi |n rhizosphere of cajeput on the rainy
season were identified & rbuscular mycorrhlzal fungi
mcreases W|th decreas'

research, namely the
wed by mycorrhizal
at various doses of

nitrogen. The produ fspore Is carri@d out ush a.n zeolite media and
using arbuscy myc@hlzal fuddl trg&tm M2 = Glomus 1,
M3 = Gigaspera 1 Gl ‘ were found that
Glomus 5 produced 9 slomug 1 produced 114.33
spores / 100 ¢ sporeg/ 100 ¢ zeolltes and

arbuscular mycogchiza we i e omplete randomized
design. The facto | [ wzz! fungl (MO = without
arbuscular mycorrhiza lomus 1, M3 = Gigaspora
1, M4 = Glomus 2) and

Ievel than without arbuscular mycorrhlzal fungl The research on the effectiveness
of arbuscular mycorrhizal fungi in increasing N efficiency at various nitrogen
doses was carried out using factorial complete randomized design. The factors
studied were MO = without arbuscular mycorrhizal fungi, M1 = Glomus 5, M2 =
Glomus 2) and Nitrogen Dosage (DO = 0 kg urea/ ha, D1 =100 kg urea / ha, D2 =
200 kg urea / ha, D3 = 400 kg urea / ha). The results showed that the highest N
efficiency was caused by the use of Glomus 2. Increasing the dose of urea
fertilizer will cause a decrease in N efficiency.

Based on the survey and experiments, it was found that in cajeput
agroforestry systems, fertilization of maize would result in increased maize yields
but not always offset by an increase in cajeput essential oil yield. Diversity of
arbuscular mycorrhizal fungi in rhizosphere of maize is higher than in rhizosphere
of cajeput. Spore density in the rhizosphere of cajeput in the dry season is lower
than the rainy season. Arbuscular mycorrhizal species found specifically in the
maize rhizosphere, there are 7 species and there are 2 species in rhizosphere of
cajeput. Species found in the two rhizosphere there are 6 species, but those in all
plots have 4 species, namely Glomus 5, Glomus 1, Gigaspora 1, Glomus 2.
Arbuscular mycorrhizal fungi resistance to nitrogen fertilization differs depending
on the type of mycorrhiza, Glomus 1 is more resistant than Glomus 2. Arbuscular
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mycorrhizal fungi found in agroforestry systems can be used to improve N
efficiency is Glomus 2, but in small amounts there is a need to use it for
biofertilizers. Biofertilizers made from Glomus 2 are expected to be used for
sustainable management of cajeput forests.
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