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RINGKASAN

Pengaruh Aplikasi Bakteri Fotosintetik Synechococcus sp Terhadap
Karakter Fisiologis Yang Menunjang Pertumbuhan Awal Bibit Kakao
(Theobroma cacao L.); Didik Setiawan, 061520101016, 2011: 38 halaman;

Program Studi Agronomi Program Pascasarjana Universitas Jember

Program revitalisasi perkebunan merupakan “pertaruhan” pemerintah
dalam pengembangan perkebunan, sehingga selayaknya semua elemen mayarakat
termasuk kita sebagai peneliti. Untuk mendukung revitalisasi di bidang
perkebunan tersebut perlu disiapkan berbagai teknologi yang relevan, salah
satunya pembibitan.

Pertumbuhan awal bibit kakao seringkali berjalan lambat karena
rendahnya pasokan substansi pertumbuhan. Oleh karena itu, perlu diupayakan
rekayasa peningkatan bahan-bahan tersebut melalui peningkatan fotosintesis.
Bakteri fotosintetik Synecococcus sp. diketahui mampu memfiksasi N2
diharapkan dapat berasosiasi dengan tanaman kakao sehingga dapat meningkatkan
pasokan nitrogen untuk mendukung proses fotosintesis dan kebutuhan N bagi
pertumbuhan tanaman secara menyeluruh.

Tujuan penelitian ini adalah untuk mempelajari; 1) Interaksi bakteri-
tanaman inang sehingga membantu suplai N inang, dan 2) Interaksi bakteri-
tanaman inang dalam menekan fotorespirasi, yang diduga dari kandungan Glycine
pada tanaman inang. Hasil penelitian diharapkan dapat bermanfaat dalam
memperoleh bibit kakao yang berkualitas melalui perubahan proses-proses
fisiologisnya.

Penelitian dilaksanakan di Greenhouse dan Laboratorium Fisiologi
Tumbuhan Fakultas Pertanian Universitas Jember, pada bulan Oktober 2008
sampai dengan Maret 2009. Bibit tanaman uji (kakao) di tanam pada polybag dan
diletakkan di dalam Greenhouse mengikuti pola Rancangan Acak Lengkap.
Jumlah bibit yang digunakan 50 bibit, dengan rincian 25 bibit diinokulasi dengan
Synechococcus sp dan 25 bibit sebagai kontrol. Pelaksanaan penelitian meliputi;

pengadaan bibit, perbanyakan dan inokulasi bakteri dan pemelihaaraan bibit.
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Parameter pengamatan meliputi: parameter utama; Status N jaringan,
Stomatal Conductance (mmol HzO/cmz/detik), Kandungan Glisin, Kandungan
Klorofil daun (unit SPAD), dan parameter penunjang; Tinggi Tanaman (cm),
Jumlah Daun, Berat Brangkasan Kering (g).

Hasil penelitian menunjukkan bahwa aplikasi bakteri Synechococcus sp.
pada bibit kakao memberikan perubahan positif yaitu mampu meningkatkan status
N jaringan bibit kakao sebesar 2,75%, dengan bukti peningkatan atribut
fotosintesis (jumlah daun, dan konduktasi stomata). Selain itu inokulasi bakteri
mampu menekan laju fotorespirasi dengan adanya kandungan glisin yang lebih
rendah sebesar 26,4% dibandingkan bibit kakao kontrol.

Inokulasi ini memberi harapan untuk mendapatkan bahan tanam/bibit
kakao berkualitas yang mampu menghadapi stress lingkungan terutama perubahan
suhu dan kekahatan nitrogen, mengingat ketersediaan bibit berkualitas
memberikan kontribusi nyata terhadap pengembangan perkebunan kakao dan
kesalahan dalam memilih dan menggunakan bahan tanam akan mengakibatkan

kerugian jangka panjang yang besar.

1X



SUMMARY

Effect of Synechococcus sp. Application on Physiological Characters of The Early
Growth of Cocoa Seedlings (Theobroma cacao L.); Didik Setiawan,
061520101016, 2011: 38 pages; Agronomy Study Program of Post-Graduate at
University of Jember

Plantation revitalization program is a "gamble" by the government in the
development of plantations, so that should include all elements of our society as

well as researchers. In address to support this program, we have to provide a

variety of relevant technologies, such as high quality of seedlings.

The early growth of cocoa seedling frequently grows very slow because of
lack of growth substances. So that, we have to attempt in effort to increase those
substances by improving photosynthetic process. Photosynthetic bacteria of
Synecococcus sp. known able in fixating N2 is expected to live in association with

cocoa plants to supply N in supporting photosynthetic process and other needs.

The purpose of this research are to examine: 1) Interactions of bacteria-
host plants in supporting N supply of host, and 2) bacteria-host interactions in
suppressing photorespiration process, indicated by Glycine content of the host
plant. The results are expected to have benefit in producing high quality of cocoa

seedling by improving it’s physiological processes.

Research was conducted at the Greenhouse and Laboratory of Plant
Physiology, Faculty of Agriculture, University of Jember, from October 2008 to
March 2009. Seeds were showed in polybags and placed in the greenhouse based
on Randomized Complete Design. Sum of 50 polybags were divided into two
parts, a half was inoculated with Synechococcus sp and the rest as control.
Implementation of research include: the procurement of seeds, propagation and

seed inoculation of bacteria and seedling maintenance.

Observation parameters are divided into (i) main data, such as N tissue
status, stomatal conductance (mmol HZO/cmZ/detik/), glycine content, leaf
chlorophyll content (SPAD units), and (ii) supporting data, such as plant height

(cm), number of produced leaves, biomass dry weight (g).



The results showed that application of Syrnechococcus sp bacteria on cocoa
seedlings improves the N tissue status by 2.75% higher than control plants,
increases photosynthetic attributes, i.e. number of produced leaves, and stomatal
conductance. In the other hand, the inoculation of bacteria suppresses the rate of
photorespiration in the presence of a lower glycine content by 26.4% compared to

the control of the cocoa seedlings.

Inoculation of Synechococcus sp on cocoa seedling is a promising
technique in producing high quality of cocoa seedlings as planting materials that
tolerant to abiotic environmental stress, especially changes in air temperature and
nitrogen deficiency, considering that the availability of qualified seedlings
contributes significantly to the development of cocoa plantations, a mistake in

choosing and use of planting materials will result in long-term losses.
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