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ABSTRAK 

FEBY ZAHARA QISTY HAFIZHAT. Pengaruh Sistem Agroforestri dan 

Agrivoltaik terhadap Keanekaragaman Serangga, Laju Fotosintesis dan Profil 

Metabolit Lengkuas (Alpinia purpurata). Dibimbing oleh ISKANDAR 

ZULKARNAEN SIREGAR dan BAMBANG HENDRO TRISASONGKO.  

 

Sistem agroforestri merupakan model pemanfaatan lahan berkelanjutan yang 

memadukan tanaman pertanian dengan tegakan pohon sehingga mampu 

meningkatkan produktivitas dan menjaga keberlanjutan ekosistem. Di sisi lain, 

sistem agrivoltaik berkembang sebagai inovasi pemanfaatan lahan ganda yang 

mengintegrasikan pembangkitan energi surya dengan produksi pertanian. 

Meskipun kedua sistem sama-sama menciptakan kondisi ternaungi, karakteristik 

naungan alami dari pohon dan naungan buatan dari panel surya diduga memberikan 

respons yang berbeda terhadap tanaman maupun ekosistem. Namun, hingga saat ini 

kajian yang membandingkan kedua tipe naungan tersebut terhadap 

keanekaragaman hayati, laju fotosintesis dan profil metabolit rimpang A. 

purpurata, masih sangat terbatas. Penelitian ini bertujuan membandingkan 

pengaruh sistem agroforestri dan agrivoltaik terhadap keanekaragaman serangga, 

laju fotosintesis, dan profil metabolit A. purpurata. Serangga disampling 

menggunakan yellow pan trap pada kedua sistem, laju fotosintesis diukur 

menggunakan portable photosynthesis system LI-COR 6800, dan senyawa 

metabolit rimpang A. purpurata dianalisis menggunakan LCMS-HRMS. Uji 

Duncan digunakan untuk analisis lanjutan laju fotosintesis. Hasil menunjukkan 

sistem agroforestri memiliki keanekaragaman serangga lebih tinggi (H' = 3,342) 

dibandingkan sistem agrivoltaik; laju fotosintesis A. purpurata pada sistem 

agroforestri (5,47 μmol m⁻²s⁻¹) lebih tinggi dibanding sistem agrivoltaik meskipun 

cahaya masuk jauh lebih rendah; serta profil metabolit menunjukkan senyawa 

cinnamyl acetate, cinnamyl cinnamate, dan 13-L-hydroperoxylinoleic acid hanya 

terdeteksi pada sistem agroforestri dan agrivoltaik, sedangkan pada kontrol muncul 

senyawa 1'-acetoxyeugenol acetate yang memiliki bioaktivitas antikanker. 
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ABSTRACT 

FEBY ZAHARA QISTY HAFIZHAT. The Effects of Agroforestry and Agrivoltaic 

Systems on Insect Diversity, Photosynthesis Rates, and Metabolite Profiles of 

Galangal (Alpinia purpurata). Supervised by ISKANDAR ZULKARNAEN 

SIREGAR and BAMBANG HENDRO TRISASONGKO.  

 

Agroforestry systems are a model of sustainable land use that integrates agricultural 

crops with tree stands, thereby increasing productivity and maintaining ecosystem 

sustainability. On the other hand, agrivoltaic systems have emerged as an 

innovation in dual-use land management that integrates solar energy generation 

with agricultural production. Although both systems create shaded conditions, the 

natural shade provided by trees and the artificial shade from solar panels are thought 

to have different effects on plants and ecosystems. However, to date, studies 

comparing these two types of shading in terms of biodiversity, photosynthesis rates, 

and the metabolite profile of A. purpurata rhizomes remain very limited. This study 

aims to compare the effects of agroforestry and agrivoltaic systems on insect 

diversity, photosynthesis rates, and the metabolite profile of A. purpurata. Insects 

were sampled using yellow pan traps in both systems; photosynthetic rates were 

measured using a LI-COR 6800 portable photosynthesis system; and metabolites in 

the rhizomes of A. purpurata were analyzed using LCMS-HRMS. Duncan’s test 

was used for further analysis of photosynthetic rates. The results showed that the 

agroforestry system had higher insect diversity (H' = 3.342) compared to the 

agrivoltaic system; the photosynthesis rate of A. purpurata in the agroforestry 

system (5.47 μmol m⁻²s⁻¹) was higher than that in the agrivoltaic system despite 

significantly lower light levels; and the metabolite profile indicated that the 

compounds cinnamyl acetate, cinnamyl cinnamate, and 13-L-hydroperoxylinoleic 

acid were detected only in the agroforestry and agrivoltaic systems, whereas the 

control group contained 1'-acetoxyeugenol acetate, a compound with anticancer 

bioactivity. 
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