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RINGKASAN

SITI MAIRAH. Identifikasi Mandul Jantan Sitoplasmik (CMS) dan Restorer pada
Cabai Merah Keriting dan Merah Besar (Capsicum annuum L.). Dibimbing oleh
MUHAMAD SYUKUR dan ARYA WIDURA RITONGA.

Produksi benih hibrida cabai memerlukan proses emaskulasi atau
penghilangan organ reproduksi jantan sehingga membutuhkan waktu dan tenaga
kerja yang lebih banyak. Tanaman cabai dengan sifat mandul jantan sitoplasmik
(CMS) akan menghasilkan keturunan 100% mandul jantan sehingga tidak
memerlukan proses emaskulasi manual. Hal tersebut sangat diminati oleh produsen
penih karena dapat meningkatkan efisiensi kerja dan dapat meningkatkan
kemurnian genetik benih. Indonesia memiliki varietas cabai hibrida komersial yang
cukup besar dan dapat dijadikan sebagai alternatif sumber genetik CMS. Meskipun
sumber daya genetik CMS tersedia di World Vegetable Center (AVRDC),
pemanfaatan varietas hibrida komersial sebagai sumber CMS lebih mudah
dilakukan karena benihnya tersedia secara luas di dalam negeri. Eksplorasi CMS
melalui varietas hibrida komersial merupakan strategi yang efisien untuk
mengidentifikasi galur CMS, maintainer, dan restorer tanpa bergantung pada
sumber genetik CMS dari lembaga internasional. Penelitian ini bertujuan untuk: (1)
menganalisis varietas cabai hibrida komersial yang membawa gen CMS dan galur
cabai IPB yang berpotensi sebagai maintainer, (2) memperoleh informasi karakter
bunga yang terkait dengan sifat mandul jantan pada cabai sebagai penciri utama
dalam indikator seleksi dini tanaman CMS, (3) menganalisis varietas hibrida
komersial yang membawa gen CMS stabil, dan (4) menganalisis genotipe tetua
tesicross yang berpotensi sebagai kandidat galur restorer dengan performa
agronomi yang unggul. Metode penelitian terdiri atas: (1) testcross antara varietas
hibrida komersial dengan galur maintainer dan selfing hibrida komersial, (2)
backcross antara galur CMS dengan galur maintainer, dan (3) testcross antara galur
non-CMS dengan galur maintainer. Penelitian ini melaporkan bahwa: (1) hibrida
cabai IPB432, IPB433, IPB434, IPB435, IPB436, IPB437, IPB439, dan IPB440
diduga membawa gen CMS berdasarkan rasio hasil testcross 1:1 dan selfing 3:1,
(2) galur cabai IPB379 berpotensi sebagai galur maintainer karena mampu
menghasilkan rasio testcross 1:1 pada delapan hibrida uji, (3) tanaman cabai CMS
memiliki panjang dan lebar kepala sari yang lebih kecil daripada tanaman cabai
fertil akibat tidak adanya serbuk sari, (4) Hibrida cabai IPB432 dan IPB436 diduga
membawa gen CMS yang stabil karena menghasilkan rasio backcross yang 100%
steril, dan (5) genotipe cabai F2-1PB439 (28) berpotensi sebagai galur restorer yang
unggul karena menghasilkan keturunan 100% fertil serta memiliki performa
agronomi lebih baik dibandingkan kandidat galur restorer lainnya.

Kata kunci: kepala sari, fertil, hibrida, galur pemelihara, galur pemulih
kesuburan



SUMMARY

SITI MAIRAH. ldentification of Cytoplasmic Male Sterility (CMS) and Restorer
in Curly and Large Chili Peppers. Supervised by MUHAMAD SYUKUR and
ARYA WIDURA RITONGA.

Hybrid chili pepper seed production requires emasculation, or the removal
of the male reproductive organs, making the process labor-intensive and time-
consuming. Chili pepper plants with cytoplasmic male sterility (CMS) produce
100% male-sterile progeny, thereby eliminating the need for manual emasculation.
This characteristic is highly desirable for seed producers because it improves
production efficiency and enhances the genetic purity of hybrid seeds. Indonesia
possesses a wide range of commercial hybrid chili pepper varieties that can serve
as alternative sources of CMS genetic resources. Although CMS germplasm is
available from the World Vegetable Center (AVRDC), the utilization of
commercial hybrid varieties as CMS sources is more practical because their seeds
are widely available domestically. Exploring CMS through commercial hybrid
varieties is therefore an efficient strategy for identifying CMS, maintainer, and
restorer lines without relying on CMS genetic resources from international
institutions. This study aimed to: (1) analyze commercial hybrid chili pepper
varieties carrying CMS genes and identify IPB chili pepper lines with potential as
maintainer lines; (2) obtain information on floral characteristics associated with
male sterility in chili pepper as key indicators for the early selection of CMS plants;
(3) analyze commercial hybrid varieties carrying stable CMS; and (4) analyze
parental genotypes from testcross populations with potential as candidate restorer
lines possessing superior vegetative growth and yield component performance. The
study consisted of three experiments: (1) testcrosses between commercial hybrid
varieties and a maintainer line, followed by self-pollination of the commercial
hybrids; (2) backcrosses between CMS lines and the maintainer line; and (3)
testcrosses between non-CMS lines and the maintainer line. The results showed
that: (1) the hybrid chili pepper genotypes IPB432, IPB433, IPB434, 1PB435,
IPB436, 1PB437, IPB439, and IPB440 were presumed to carry CMS genes based
on the 1:1 segregation ratio in the testcross populations and the 3:1 segregation ratio
in the selfed populations; (2) the IPB379 chili pepper line showed potential as a
maintainer line by producing a 1:1 segregation ratio in the testcross populations of
eight hybrid genotypes; (3) CMS plants exhibited shorter and narrower anthers than
fertile plants due to the absence of pollen grains; (4) the hybrid chili pepper
genotypes IPB432 and IPB436 were presumed to carry stable CMS because they
produced 100% male-sterile progeny in the backcross populations; and (5) the F2-
IPB439 (28) chili pepper genotype showed potential as a superior restorer line by
producing 100% fertile progeny and exhibiting better agronomic performance than
the other candidate restorer lines.

Keywords: anther, fertile, hybrid, maintainer line, restorer lines
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