
 

 

94 

 

DAFTAR PUSTAKA 

 

Adie, M. M., & Krisnawati, A. 2007. Biologi Tanaman Kedelai. Balai Penelitian 

Kacang-Kacangan Dan Umbi-Umbian, Malang., 45–73. 

Adisarwanto, T., & Suhartina. 2001. Tanggap beberapa varietas kedelai terhadap 

kondisi tanah jenuh air. Penelitian Pertanian. 20: 88–94. 

Agustina, L. 2004. Dasar Nutrisi Tanaman. Jakarta: Rineka Cipta. 

Alaoui-Sosse, B., Gerard, B., Binet, P., Taussaint, M.-L., & Badot, P.-M. 2005. 

Influence of flooding on growth, nitrogen availability in soil, and nitrate 

reduction of young oak seedlings (Quercus robur L.). Annals of Forest 

Science, (62): 593–600. 

Aldillah, R. 2015. Proyeksi Produksi dan Konsumsi Kedelai Indonesia. Ekonmi 

Kuantitatif Terapan. (81): 2301–8968. 

Almeselmani, M., Abdullah, F., Hareri, F., Naaesan, M., Adel Ammar, M., 

ZuherKanbar, O., & Alrzak Saud, A. 2011. Effect of Drought on Different 

Physiological Characters and Yield Component in Different Varieties of 

Syrian Durum Wheat. Journal of Agricultural Science. (33): 127–133. 

Amir, B., Indradewa, D., & Putra, E. T. S. 2015. Hubungan bintil akar dan aktivitas 

nitrat reduktase dengan serapan N pada beberapa kultivar kedelai Glycine 

max. Prosiding Seminar Hasil Masy Biodiversitas Indonesia. (15): 1132–

1135. 

Ashraf, M. A. 2012. Waterlogging stress in plants: A review. African Journal of 

Agricultural Reseearch. (713): 1976–1981. 

AT. 2016. Berkat Varietas Dega 1, Dena 1, dan Grobogan, Produktivitas Kedelai 

di Kabupaten Nganjuk Meningkat. Balai Penelitian Kacang-Kacangan Dan 

Umbi-Umbian, p. 1. Retrieved from 

http://balitkabi.litbang.pertanian.go.id/berita/berkat-varietas-dega-1-dena-

1-dan-grobogan-produktivitas-kedelai-di-kabupaten-nganjuk-meningkat/ 

Azhar, N., Hussain, B., Ashraf, M. Y., & Abbasi, K. Y. 2011. Water stress mediated 

changes in growth, physiology and secondary metabolites of desi ajwain 

Trachyspermum Ammi L.. Pakistan Journal of Botany, 43SPEC. ISSUE, 

15–19. 

Bacanamwo, M., & Purcell, L. C. 1999. Soybean Root Morphological and 

Anatomical Traits Associated with Acclimation to Flooding. Crop Science, 

91, 143–149. 

Badan Penelitian dan Pengembangan Pertanian. 2016. Dega 1, VUB untuk 

Menunjang Swasembada Kedelai. Badan Penelitian Dan Pengembangan 

Pertanian, p. 1. Retrieved from http://www.litbang.pertanian.go.id/info-

teknologi/2531/ 

Badan Pusat Statistik. 2015. Produksi Tanaman Pangan Production of Food Crops. 

Retrieved from https://www.bps.go.id/publication/download.html 

Bahri, S. 2008. Respon Pertumbuhan dan Hasil Tiga Varietas Kedelai Glycine Max, 

L. Terhadap Cekaman Kekeringan. Agrosamudra. 42: 1–14. 

Bailey-Serres, J., & Voesenek, L. A. C. J. 2008. Flooding stress: Acclimations and 

genetic diversity. Annual Review of Plant Biology. 59: 313–339. 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



95 

 

 

 

Bajji, M., Kinet, J. M., & Lutts, S. 2002. The use of the electrolyte leakage method 

for assessing cell membrane stability as a water stress tolerance test in 

durum wheat. Plant Growth Regulation. 361:  61–70. 

Baker, N. R. 2008. Chlorophyll fluorescence: A probe of photosynthesis in vivo. 

Annual Review of Plant Biology. 59: 89–113.  

Balitkabi. 2016. Deskripsi Varietas Unggul Kedelai 1918-2016. Deskripsi Varietas 

Unggul Aneka Kacang Dan Umbi, 86. 

Bengough, A.G., M.F. Bransby, J. Hans, S.J. McKenna, T.J. Roberts, & T.A. 

Valentine. 2006. Root responses to soil physical conditions; growth 

dynamics from field to cell. J. Exp. Bot. 57: 437– 447. 

Berkowitz, G. A. 1998. Water and salt stress In: A. S. Raghavendra Ed.. 

Photosynthesis: A Comprehensive Treatise. Cambridge: Cambridge 

University Press. 

Beutler, A. N., Giacomeli, R., Alberto, C. M., & Silva, V. N. 2014. Soil hydric 

excess and soybean yield and development in Brazil. Australian Journal of 

Crop Science. 810: 1461–1466. 

Blokhina, O., Virolainen, E., & Fagerstedt, K. V. 2003. Antioxidants, oxidative 

damage and oxygen deprivation stress: A review. Annals of Botany. 91: 

179–194.  

Blum, A. 1996. Crop responses to drought and the interpretation of adaptation. 

Plant Growth Regulation. 202: 135–148. 

Blum, A., & Ebercon, A. 1981. Cell membrane stability as a measure of drought 

and heat tolerance in wheat. Crop Science, 211: 43–47.  

Boru, G., Vantoai, T., Alves, J., Hua, D., & Knee, M. 2003. Responses of soybean 

to oxygen deficiency and elevated root-zone carbon dioxide concentration. 

Annals of Botany. 914: 447–453.  

Bramley, H., Turner, N. C., Turner, D. W., & Tyerman, S. D. 2010. Contrasting 

influence of mild hypoxia on hydraulic properties of cells and roots of wheat 

and lupin. Functional Plant Biology. 37: 183–193. 

Bramley, H., Tyerman, S. D., Turner, D. W., & Turner, N. C. 2011. Root growth of 

lupins is more sensitive to waterlogging than wheat. Functional Plant 

Biology. 38(11): 910–918. 

Cambaba, S., & Maryani. 2014. Karakter Anatomis Daun Kedelai ( Glycine max 

(L.) Merril) ‘Grobogan’ Hasil Perlakuan Kekeringan dan Mulsa Jerami 

(Universitas Gadjah Mada). 

Canene, A. K., Clinton, S. ., King, J. ., Wharton, C., Lindshield, B. ., Jeffery, E., & 

Edraman, J. W. J. 2004. The growth of the Dunning R-3327-H 

transplantable prostate adenocarcinoma in rats fed diets containing tomato , 

Submit broccoli , lycopene , or receiving finasteride treatment. FASEB 

Journal. 18: 4–5. 

Chowdhury, J., Karim, M., Khaliq, Q., & Ahmed, A. 2017. Effect of drought stress 

on bio-chemical change and cell membrane stability of soybean genotypes. 

Bangladesh Journal of Agricultural Research. 42(3):  475–485. 

Claussen, W., & Lenz, F. 1999. Effect of ammonium or nitrate nutrition on net 

photosynthesis, growth, and activity of the enzymes nitrate reductase and 

glutamine synthetase in blueberry, raspberry and strawberry. Plant and Soil. 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



96 

 

 

 

208(1): 95–102. 

Dastborhan, S., & Ghassemi-Golezani, K. 2015. Influence of seed priming and 

water stress on selected physiological traits of borage. Folia Horticulturae. 

27(2): 151–159. 

Davanso, V. M., De Souza, L. A., Medri, M. E., Pimenta, J. A., & Bianchini, E. 

2002. Photosynthesis, growth and development of Tabebuia avellanedae 

Lor. ex Griseb. (Bignoniaceae) in flooded soil. Brazilian Archives of 

Biology and Technology. 45(3): 375–384. 

Deshmukh, S. A., & Gaikwad, D. K. 2019. Effect of water stress and waterlogging 

stress on leaf water relations in a medicinally important plant Basella Alba 

L. (Basellaceae). Plant Archives. 19(2): 1737–1740. 

Dewi, S. M., Yuwariah, Y., Qosim, W. A., & Ruswandi, D. 2019. Pengaruh 

cekaman kekeringan terhadap hasil dan sensitivitas tiga genotip jawawut. 

Kultivasi. 18(3): 933–941. 

Dogan, E., Kirnak, H., & Copur, O. 2007. Deficit irrigations during soybean 

reproductive stages and CROPGRO-soybean simulations under semi-arid 

climatic conditions. Field Crops Research. 103(2: 154–159. 

Dong, S., Jiang, Y., Dong, Y., Wang, L., Wang, W., Ma, Z., … Liu, L. 2019. A 

study on soybean responses to drought stress and rehydration. Saudi Journal 

of Biological Sciences. 26(8): 2006–2017. 

Drew, M C, & Lynch, J. M. 1980. Soil Anaerobiosis, Microorganisms, and Root 

Function. Annual Review of Phytopathology. 18(1): 37–66. 

Drew, Malcolm C. 1997. Oxygen deficiency and root metabolism: Injury and 

Acclimation under Hypoxia and Anoxia. Annual Review of Plant Biology. 

48: 223–250. 

Du, Y., Zhao, Q., Chen, L., Yao, X., Zhang, W., Zhang, B., & Xie, F. 2020. Effect 

of drought stress on sugar metabolism in leaves and roots of soybean 

seedlings. Plant Physiology and Biochemistry. 146(October 2019): 1–12.  

Dwyer, L. M., Stewart, D. W., & Balchin, D. 1988. Rooting characteristics of corn, 

soybeans, and barley as a function of available water and soil physical 

characteristics. Canadian Journal of Soil Science. 68(1): 121–132. 

Evans, D.E. 2004. Aerenchyma formation. New Phytologist. 161: 35–49. 

Fatimah, V., & Saputro, T. B. 2016. Respon karakter fisiologis kedelai (Glycine 

max L.) varietas grobogan terhadap cekaman genangan. Jurnal Sains Dan 

Seni ITS. 5(2): 2337–2352. 

Fauzan, R. 2021. Kedelai Langka, Pemerintah Harus Fokus pada Peningkatan 

Produktivitas. Bisnis.Com, pp. 1–2. Retrieved from 

https://ekonomi.bisnis.com/read/20210105/12/1338923/kedelai-langka-

pemerintah-harus-fokus-pada-peningkatan-produktivitas 

Fitri, M. Z., & Salam, A. 2017. Deteksi Kandungan Air Relatif Pada Daun Sebagai 

Acuan Induksi Pembungaan Jeruk Siam Jember. Jurnal Agritrop. 16(2): 

252–265. 

Fitriana, J., Pukan, K. K., & Herlina, L. 2011. Aktivitas Enzim Nitrat Reduktase 

Kedelai Kultivar Burangrang akibat Variasi Kadar Air Tanah pada Awal 

Pengisian Polong. Biosaintifika: Journal of Biology & Biology Education. 

11. 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



97 

 

 

 

Fitter, A., & Hay, R. 1991. Fisiologi Lingkungan Tanaman. Terjemahan Sri Andani 

& ED Purbayanti. Yogyakarta: UGM-Press. 

Fitter, A., Williamson, L., Linkohr, B., Leyser, O. 2002. Root System Architecture 

Determines Fitness in an Arabidopsis Mutant in Competition for Immobile 

Phosphate Ions but Not for Nitrate Ions. Proc. Biol. Sci. 1504: 2017–2022. 

Garcia, N., Jovelina, C., Luiza, K., Cocco, T., Pomagualli, D., Kletke, F., … 

Oliveira, B. De. 2020. Waterlogging tolerance of fi ve soybean genotypes 

through di ff erent physiological and biochemical mechanisms. 

Environmental and Experimental Botany. 172(1): 1–7. 

Gardner, F., Pearce, R., & Mitchell, R. 1991. Physiology of Crop Plants. Jakarta: 

Universitas Indonesia (UI-Press). 

Gill, S. S., & Tuteja, N. 2010. Reactive oxygen species and antioxidant machinery 

in abiotic stress tolerance in crop plants. Plant Physiology and Biochemistry. 

48(12): 909–930.  

Githiri, S. M., Watanabe, S., Harada, K., & Takahashi, R. 2006. QTL analysis of 

flooding tolerance in soybean at an early vegetative growth stage. Plant 

Breeding. 125(6): 613–618.  

Golzarian, M. R., Frick, R. A., Rajendran, K., Berger, B., Roy, S., Tester, M., & 

Lun, D. S. 2011. Accurate inference of shoot biomass from high-throughput 

images of cereal plants. Plant Methods. 7(1): 1–11. 

Gregory, P. J. 2006. Plant Roots: Growth, Activity and Interaction with Soils. In 

Plant Roots: Growth, Activity and Interaction with Soils. 

Grichko, V. P., & Glick, B. R. 2001. Ethylene and flooding stress in plants. Plant 

Physiology and Biochemistry. 39(1): 1–9. 

Griffin, J. L., & Saxton, A. M. 1988. Response of Solid‐Seeded Soybean to Flood 

Irrigation. II. Flood Duration. Agronomy Journal. 80(6): 885–888.  

Grzesiak, S., Hura, T., Grzesiak, M. T., & Pieńkowski, S. 1999. The impact of 

limited soil moisture and waterlogging stress conditions on morphological 

and anatomical root traits in maize (Zea mays L.) hybrids of different 

drought tolerance. Acta Physiologiae Plantarum. 21(3): 305–315.  

Hamim, Sopandie, D., & Jusuf, M. 1996. Beberapa karakteristik morfologi dan 

fisiologi kedelai toleran dan peka terhadap cekaman kekeringan. Hayati. 

Hanum, C., Mugnisjah, W. Q., & Yahya, S. 2007. Pertumbuhan Akar Kedelai pada 

Cekaman Aluminium , Kekeringan dan Cekaman Ganda Aluminium dan 

Kekeringan. Agritrop. 26(1): 13–18. 

Harjanti, R. A., Tohari, & Utami, S. N. H. 2014. Pengaruh Takaran Pupuk Nitrogen 

dan Silika terhadap Pertumbuhan Awal (Saccharum officinarum L.) pada 

Inceptisol. Vegetalika. 3(2): 35–44. 

Hendriyani, I. S., & Setiari, N. (2009). Kandungan Klorofil dan Pertumbuhan 

Kacang Panjang (Vigna sinensis) Pada Tingkat Penyediaan Air yang 

Berbeda. J. Sains & Mat. 17(3): 145–150. 

Heriyanto, N., Rogomulyo, R., & Indradewa, D. (2019). Pengaruh Cekaman 

Kekeringan Terhadap Hasil dan Komponen Hasil Lima Kultivar Kedelai 

(Glycine max L.). Vegetalika. 8(4): 227–238. 

Hirasawa, T., Tanaka, K., Miyamoto, D., Takei, M., & Ishihara, K. (1994). Effects 

of Pre-Flowering Soil Moisture Deficits on Dry Matter Production and 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



98 

 

 

 

Ecophysiological Characteristics in Soybean Plants under Drought 

Conditions during Grain Filling. Chemical Pharmaceutical Bulletin. 63(4): 

721–730.  

Hirt, H., & Shinozaki, K. 2004. Plant responses to abiotic stress. In Current Opinion 

in Biotechnology. 22: 412-424. 

Hoa, T. T. C., VanToai, T., Hue, N. T. N., Nguyen, H., Shannon, G., & Bishop, B. 

2005. Diversity in Tolerance of Soybean ( Glycine max (L) . Merr .) 

Germplasm to Soil Waterlogging. Paper Presented at International Annual 

Meetings, New Orleans, Louisiana, 88. 

Holden, M. 1965. Chlorophyll bleaching by legume seeds. Journal of the Science 

of Food and Agriculture. 16(6): 312–325. 

Hopkins, W. & H. Norman. 2008. Introduction to Plant Physiology 4th Edition. 

USA : John Wiley & Son. Iska, 

Hossain, A., & Uddin, S. N. 2011. Mechanisms of waterlogging tolerance in wheat: 

Morphological and metabolic adaptations under hypoxia or anoxia. 

Australian Journal of Crop Science. 5(9): 1094–1101. 

Hou, F.-F., & Thseng, F.-S. 1992. Studies on the Screening Technique for Pre-

germination Flooding Tolerance in Soybean. Japanese Journal of Crop 

Science. 61(3): 447–453. 

Huck, M. G., Ishihara, K., Peterson, C. M., & Ushijima, T. 1983. Soybean 

Adaptation to Water Stress at Selected Stages of Growth. Plant Physiology. 

73(2): 422–427. 

Humoen, M. I., Melati, M., & Aziz, S. A. 2020. Respon pertumbuhan dan 

perkembangan tanaman kedelai ( Glycine max L.) terhadap pemberian 

cekaman naungan dan kekeringan. Jurnal Ilmu Pertanian Dan Lingkungan. 

1(10): 32–38. 

Indahsari, D., & Saputro, T. B. 2018. Analisis Morfologi dan Profil Protein Kedelai 

Varietas Grobogan Hasil Iradiasi Pada Kondisi Cekaman Genangan. Jurnal 

Sains Dan Seni ITS. 7(2): 88–94. 

Irwan. 2013. Varietas Benih Kedelai di Kabupaten Pidie. Agrisep. 14(1): 10–18. 

Irwan, A. W., & Wicaksono, F. Y. 2017. Perbandingan pengukuran luas daun 

kedelai dengan metode gravimetri , regresi dan scanner. Jurnal Kultivasi. 

16 (3): 425–429. 

Jackson, M. B., & Colmer, T. D. 2005. Response and adaptation by plants to 

flooding stress. Annals of Botany. 96(4): 501–505. 

James, A. T., Lawn, R. J., & Cooper, M. 2008. Genotypic variation for drought 

stress response traits in soybean. II. Inter-relations between epidermal 

conductance, osmotic potential, relative water content, and plant survival. 

Australian Journal of Agricultural Research. 59(7): 670–678. 

Kaya, M. D., Okçu, G., Atak, M., Çikili, Y., & Kolsarici, Ö. 2006. Seed treatments 

to overcome salt and drought stress during germination in sunflower 

(Helianthus annuus L.). European Journal of Agronomy. 24(4): 291–295. 

Kementerian Pertanian. 2018. Statistik Konsumsi Pangan Tahun 2018. Statistik 

Konsumsi Pangan. 12–14. 

King, C. A., & Purcell, L. C. 2005. Inhibition of N2 fixation in soybean is associated 

with elevated ureides and amino acids. Plant Physiology. 137(4): 1389–

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



99 

 

 

 

1396. 

Kobraei, S., Etminan, A., Mohammadi, R., & Kobraee, S. 2011. Effects of drought 

stress on yield and yield components of soybean. Annals of Biological 

Research. 2(5): 504–509. 

Kocheva, K., Lambrev, P., Georgiev, G., Goltsev, V., & Karabaliev, M. 2004. 

Evaluation of chlorophyll fluorescence and membrane injury in the leaves 

of barley cultivars under osmotic stress. Bioelectrochemistry. 63(1–2): 121–

124. 

Kozlowski, T. T. 1991. Water deficit and plant growth. Vol. 1. Development, 

control and measurement. New York: Academic Press. 

Kramer, P. J., 1986. The Role of Physiology in Forestry. Tree Physiology . 2: 1– 

16. 

Kunert, K. J., Vorster, B. J., Fenta, B. A., Kibido, T., Dionisio, G., & Foyer, C. H. 

2016. Drought stress responses in soybean roots and nodules. Frontiers in 

Plant Science. 7(JULY2016): 1–7. 

Lakitan, B. 2013. Dasar-dasar fisiologi tumbuhan. Jakarta: Rajawali Press. 

Le, D. T., Nishiyama, R., Watanabe, Y., Tanaka, M., Seki, M., Ham, L. H., … Tran, 

L. S. P. 2012. Differential Gene Expression in Soybean Leaf Tissues at Late 

Developmental Stages under Drought Stress Revealed by Genome-Wide 

Transcriptome Analysis. PLoS ONE. 7(11): 1–9. 

Linkemer, G., Board, J. E., & Musgrave, M. E. 1998. Waterlogging effects on 

growth and yield components in late-planted soybean. Crop Science. 38(6): 

1576–1584. 

Mahdi, N. N., & Suharno. 2019. Analisis Faktor-Faktor yang Memengaruhi Impor 

Kedelai di Indonesia. Forum Agribisnis: Agribusiness Forum. 9(2): 160–

184. 

Maimunah, Rusmayadi, G., & Langai, B. F. 2018. Pertumbuhan dan Hasil Dua 

Varietas Tanaman Kedelai (Glycine max (L.) Merril) Dibawah Kondisi 

Cekaman Kekeringan Pada Berbagai Stadia Tumbuh. EnviroScienteae. 

14(3): 211–221. 

Maiti, R., Satya, P., Rajkumar, D., & Ramaswamy, A. 2012. Crop Plant Anatomy. 

In CAB International. UK: CABI. 

Makbul, S., Saruhan Güler, N., Durmuş, N., & Güven, S. 2011. Changes in 

anatomical and physiological parameters of soybean under drought stress. 

Turkish Journal of Botany. 35(4): 369–377. 

Maleki, A., Nader, A., Naseri, R., Fath, A., Bahamin, S., & Maleki, R. 2013. 

Physiological performance of soybean cultivars under drought stress. 

Bulletin of Environment, Pharmacology and Life Sciences. 2(May): 38–44. 

Manavalan, L. P., Guttikonda, S. K., Phan Tran, L. S., & Nguyen, H. T. 2009. 

Physiological and molecular approaches to improve drought resistance in 

soybean. Plant and Cell Physiology. 50(7): 1260–1276. 

Mansfield, T. A., & Atkinson, C. J. 1990. Stomatal behavior in water stressed 

plants. New York: Wiley-Liss, Inc. 

Manshuri, A. G. 2010. Pengaruh Genangan dalam Parit pada Berbagai Fas Tumbuh 

Terhadap Laju Partisi Bobot Kering Ke Biji dan Hasil Beberapa Varietas 

Kedelai Berumur Genjah, Sedang, dan Dalam. Proseding Seminar Hasil 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



100 

 

 

 

Penelitian Tanaman Aneka Kacang Dan Umbi. 15(13): 164–170. 

Mariay, I. F. 2013. Karakter Morfologis Perakaran Kultivar Kedelai Tahan 

Kekeringan. Tesis. 42–113. 

Marschner, H. 1998. Mineral Nutrition in Higher Plants. London: Academic Press 

Inc. 

McElroy, J. S. C. O. T., & Kopsell, D. A. 2009. Physiological role of carotenoids 

and other antioxidants in plants and application to turfgrass stress 

management. New Zealand Journal of Crop and Horticultural Science. 

37(4): 327–333. 

Mustafa, G., & Komatsu, S. 2014. Quantitative proteomics reveals the effect of 

protein glycosylation in soybean root under flooding stress. Frontiers in 

Plant Science. 5(NOV): 1–15. 

Mutava, R. N., Prince, S. J. K., Syed, N. H., Song, L., Valliyodan, B., Chen, W., & 

Nguyen, H. T. 2015. Understanding abiotic stress tolerance mechanisms in 

soybean: A comparative evaluation of soybean response to drought and 

flooding stress. Plant Physiology and Biochemistry. 86: 109–120. 

Noctor, G., & Foyer, C. H. 1998. Ascorbate and Glutathione: Keeping Active 

Oxygen under Control. Annual Review of Plant Biology. 49: 249–279. 

Nugrahaeni, N. 2016. Info Teknologi » Dega 1: VUB Kedelai Genjah, Biji Besar, 

Hasil Tinggi. Retrieved from Balai Penelitian kacang-kacangan dan Umbi-

umbian website: http://balitkabi.litbang.pertanian.go.id/infotek/dega-1-

vub-kedelai-genjah-besar-hasil-tinggi/ 

Nurbaiti, Yulia, A. E., & Sitorus, J. 2012. Respon Pertumbuhan Bibit Kelapa Sawit 

(Elaeis guineensis Jacq.) Pada Medium Gambut dengan Berbagai Periode 

Penggenangan. J. Agrotek. Trop. 1(1): 14–17. 

Oh, M. W., Nanjo, Y., & Komatsu, S. 2014. Gel-free proteomic analysis of soybean 

root proteins affected by calcium under flooding stress. Frontiers in Plant 

Science. 5(OCT): 1–15.  

Ohashi, Y., Nakayama, N., Saneoka, H., & Fujita, K. 2006. Effects of drought stress 

on photosynthetic gas exchange, chlorophyll fluorescence and stem 

diameter of soybean plants. Biologia Plantarum. 50(1): 138–141. 

Oosterhuis, D. M., Scott, H. D., Hampton, R. E., & Wullschleger, S. D. 1990. 

Physiological responses of two soybean [Glycine max (L.) Merr] cultivars 

to short-term flooding. Environmental and Experimental Botany. 30(1): 85–

92. 

Oukarroum, A., Madidi, S. El, Schansker, G., & Strasser, R. J. 2007. Probing the 

responses of barley cultivars (Hordeum vulgare L.) by chlorophyll a 

fluorescence OLKJIP under drought stress and re-watering. Environmental 

and Experimental Botany. 60(3): 438–446. 

Oya, T., Nepomuceno, A. L., Neumaier, N., Farias, J. R. B., Tobita, S., & Ito, O. 

2004. Drought tolerance characteristics of Brazilian soybean cultivars - 

Evaluation and characterization of drought tolerance of various Brazilian 

soybean cultivars in the field. Plant Production Science. 7(2): 129–137. 

Patel, P. K., Singh, A. K., Tripathi, N., Yadav, D., & Hemantaranjan, A. 2014. 

Flooding: Abiotic Constraint Limiting Vegetable Productivity. Advances in 

Plants & Agriculture Research. 1(3): 96–103. 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



101 

 

 

 

Pessarakli, M. 1999. Handbook of Plant and Crop Stress. New York: Marcel 

Dekker, Inc. 

Porcel, R., & Ruiz-Lozano, J. M. 2004. Arbuscular mycorrhizal influence on leaf 

water potential, solute accumulation, and oxidative stress in soybean plants 

subjected to drought stress. Journal of Experimental Botany. 55(403): 

1743–1750. 

Prabowo, I., & Rachmawati, D. 2020. Respons Fisiologis dan Anatomi Akar 

Tanaman Bayam (Amaranthus tricolor L.) Terhadap Cekaman NaCl. Jurnal 

Penelitian Saintek. 25(1): 36–43. 

Pratiwi, Y., Kastono, D., & Indradewa, D. 2019. Perbandingan Perakaran Beberapa 

Kultivar Kedelai (Glycine max L.) yang Mengalami Kekeringan dengan 

Metode Pengamatan Berbeda. Vegetalika. 8(4), 276-291. 

Proklamasiningsih E., Prijambada I.D., Rachmawati D., & Sancayaningsih R.P. 

2012. Laju Fotosintesis dan Kandungan Klorofil Kedelai pada Media 

Tanam Masam dengan Pemberian Garam Aluminium. Agrotop.vol 2(1): 

17–24. 

Pugnaire, F. I., Serrano, L., & Pardos, J. 1999. Constraints by Water Stress on Plant 

Growth. In M. Pessarakli (Ed.), Handbook of Plant and Crop Stress (Second 

Edi, pp. 271–278). New York: Marcel Dekker, Inc. 

Purbowahyuani, R. T., Kastono, D., & Indradewa, D. 2019. Hubungan Sifat 

Perakaran dan Ketahanan Kekeringan Lima Kultivar Kedelai (Glycine max 

L .). 8(4): 237–250. 

Purcell, L. C., & King, C. A. 1996. Drought and nitrogen source effects on nitrogen 

nutrition, seed growth, and yield in soybean. Journal of Plant Nutrition. 

19(6): 969–993. 

Purwanto, & Agustono, T. (2010). Kajian Fisiologi Tanaman Kedelai Pada 

Berbagai Kekeringan. Jurnal Agroland. 17(2): 85–90. 

Qiu, L.-J., & Chang, R.-Z. 2010. The Origin and History of Soybean. In G. Singh 

(Ed.), The Soybean: Botany, Production and Uses (pp. 6–7). London: CAB 

International. 

Quilambo, O. A. 2004. Proline content, water retention capability and cell 

membrane integrity as parameters for drought tolerance in two peanut 

cultivars. South African Journal of Botany. 70(2): 227–234. 

Raghuvanshi, R. S., & Bisht, K. 2010. Uses of Soybean: Product and Preparation 

The Soybean (Botany, Production and Uses) (G. Singh, Ed.). London: CAB 

International. 

Ratmadanti, F. R., & Maryani, M. M. 2017. Root Anatomy and Growth of 

Capsicum frutescens L. on Verticulture with Different Watering Supply. 

Journal of Tropical Biodiversity and Biotechnology.  2(1): 1. 

Rhine, M. D. 2006. Reaction of soybean cultivars to waterlogged soils. Thesis 

University of Missouri-Columbia.  9–15. 

Ritche, J. T. 1980. Climate and soil water. In In Moving up the yield curve Advace 

and obstacle (pp. 1–23). Amer Society of Agronomy. 

Rizal, G., & Karki, S. 2011. Alcohol dehydrogenase ( ADH ) activity in soybean ( 

Glycine max [ L .] Merr .) under flooding stress. 2(1): 50–57. 

Rohmah, E. A., Saputro, B., Biologi, J., Matematika, F., Alam, P., Teknologi, I., & 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



102 

 

 

 

Nopember, S. 2016. Pengaruh Genangan Terhadap Kedelai. Sains Dan Seni 

ITS.  5(2): 29–33. 

Rosawanti, P. 2016. Pengaruh Cekaman Kekeringan Terhadap Kandungan Klorofil 

dan Prolin Daun Kedelai. Anterior Jurnal.  15(2): 172–179. 

Rosawanti, P., Ghulamahdi, M., & Khumaida, N. 2015. Respon Anatomi dan 

Fisiologi Akar Kedelai terhadap Cekaman Kekeringan. J. Agron. Indonesia 

43 (3) : 186 - 192. 

Rutto, K. L., Mizutani, F., & Kadoya, K. 2002. Effect of root-zone flooding on 

mycorrhizal and non-mycorrhizal peach (Prunus persica Batsch) seedlings. 

Scientia Horticulturae.  94(3–4): 285–295. 

Sadeghipour, O., & Abbasi, S. 2012. Soybean response to drought and seed 

inoculation. World Applied Sciences Journal. 17(1): 55–60. 

Safrizal, Santosa, E., & Bakhtiar. 2008. Pengaruh Penggenangan Terhadap 

Pertumbuhan Vegetatif Cabai. J.Floratek. 3: 61–67. 

Sairam, R. K., Kumutha, D., & Ezhilmathi, K. 2009. Waterlogging tolerance: 

Nonsymbiotic haemoglobin-nitric oxide homeostasis and antioxidants. 

Current Science. 96(5): 674–682. 

Sakya, A. T., Sulistyaningsih, E., Indradewa, D., & Purwanto, B. H. 2018. 

Physiological characters and tomato yield under drought stress. IOP 

Conference Series: Earth and Environmental Science. 200(1). 

Salisbury, F. B., & Ross, C. W. 1995. Fisiologi tumbuhan Jilid 3 : perkembangan 

tumbuhan dan fisiologi lingkungan (4th ed.; D. R. Lukman & Sumaryono, 

Eds.). Bandung: ITB. 

Salisbury, F., & Ross, C. 1992. Fisiologi Tumbuhan Jilid 2. Terjemahan Diah R. 

Lukman & Sumaryono: 1995. Edisi Keempat. Bandung: ITB-Press. 

Sauter, M. 2013. Root responses to flooding. Current Opinion in Plant Biology. 

16(3): 282–286. 

Savitri, E. S., Basuki, N., Aini, N., & Arumingtyas, E. L. (2011). Karakteristik 

Fisiologi Beberapa Varietas Kedelai Pada Kondisi Cekaman Kekeringan. 

Prosiding Seminar Hasil Penelitian Tanaman Aneka Kacang Dan Umbi 

2011. (2): 226–235. 

Seago, J. L., Marsh, L. C., Stevens, K. J., Soukup, A., Votrubová, O., & Enstone, 

D. E. 2005. A re-examination of the root cortex in wetland flowering plants 

with respect to aerenchyma. Annals of Botany. 96(4): 565–579. 

Sesbany. 2010. Pertumbuhan dan Produksi Empat Varietas Unggul Padi Sawah 

(Oryza Sativa L) Terhadap Berbagai Tingkat Genangan Air Pada Berbagai 

Jarak Tanam (Sekolah Pascasrjana Universitas Sumatera Utara). Retrieved 

from http://repository.usu.ac.id/handle/123456789/22086 

Sharp, R.E., W.K. Silk & T.C. Hsiao. 1988. Growth of the maize primary root at 

low water potentials: I. Spatial distribution of expansive growth. Plant 

Physiol. 87: 50–57. 

Simanjuntak, J., Hanum, C., & Hanafiah, D. S. 2015. Pertumbuhan Dan Produksi 

Dua Varietas Kedelai Pada Cekaman Kekeringan. Jurnal Online 

Agroekoteaknologi. 3(3): 916–922. 

Sinaga, R. 2007. Analisis metode ketahanan rumput gajah dan raja akibat cekaman 

kekeringan berdasarkan respons anatomi akar dan daun. Jurnal Biologi 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

http://repository.usu.ac.id/handle/123456789/22086


103 

 

 

 

Sumatre. 2(1): 17-20. 

Sinclair, T. R., & Serraj, R. 1995. Legume nitrogen fixation and drought. Nature. 

378(6555): 344. 

Smart, R.E., & Bingham, G. E. 1974. Rapid Estimates of Relative Water Content. 

Plant Physiology. 53(2): 258–260. 

Smethurst, C. F., Garnett, T., & Shabala, S. 2005. Nutritional and chlorophyll 

fluorescence responses of lucerne (Medicago sativa) to waterlogging and 

subsequent recovery. Plant and Soil. 270(1): 31–45. 

Solihat, K. 2021. Enam Varietas Unggul Kedelai Andalan Tingkatkan 

Produktivitas. DeskJabar Dotcom, p. 1. Retrieved from 

https://deskjabar.pikiran-rakyat.com/ekbis/pr-1131263646/enam-varietas-

unggul-kedelai-andalan-tingkatkan-produktivitas 

SOPA. 2021. World Soybean Production. 1, 1. Retrieved from 

http://www.sopa.org/statistics 

Steffens, B., & Rasmussen, A. 2016. The physiology of adventitious roots. Plant 

Physiology. 170(2): 603–617. 

Stefia, E. M., & Saputro, T. B. 2017. Analisis Morfologi dan Struktur anatomi 

tanaman kedelai ( Glycine max L .) pada Kondisi Tergenang. Jurnal Sains 

Dan Seni ITS. 5–13. 

Suardi. 1988. Pemilihan Varietas padi Tahan keke- ringan. Jurnal Litbang 

Pertanian. Badan Litbang Pertanian Bogor. 7(1):1–9. 

Sudaryono. 2007. Inovasi Rekayasa Teknologi Pengelolaan Tanaman Terpadu 

Kedelai. Buletin Palawija. (14): 47–59. 

Sugiyama, A., Ueda, Y., Takase, H., & Yazaki, K. 2015. Do soybeans select 

specific species of Bradyrhizobium during growth? Communicative and 

Integrative Biology. 8(1). 

Suhartina, & Kuswantoro, H. (2011). Pemuliaan Tanaman Kedelai Toleran 

Terhadap Cekaman Kekeringan. Buletin Palawija. 0(21): 26–38. 

Suhartina. 2007. Evaluasi Galur-Galur Harapan Hitam Toleran Kekeringan dan 

Berdaya Hasil Tinggi. Prosiding Seminar Peningkatan Produksi Kacang-

Kacangan dan Umbi-Umbian Mendukung Kemandirian Pangan. 

Puslitbangtan, Bogor: 153–161. 

Suhesti, S., Mangoendidjojo, & Hartiko, H. 2006. Hubungan Aktivitas Nitrat 

Reduktase pada eerapa Fase Pertumuhan dengan Komponen Hasil dan Hasil 

Tanaman Kedelai. AGROSAINS. 19(4): 355–368. 

Sukmasari, M. D., Wijaya, A. A., Dani, U., & Waluyo, B. (2018). Respon Sembilan 

Varietas Kedelai (Glycine max. L (MERRIL)) Yang Ditanam Pada Kondisi 

Jenuh Air. Agronomika. 12(2): 87–91. 

Suryaningrum, R., Purwanto, E., & Sumiyati. 2016. Analisis Pertumbuhan 

Beberapa Varietas Kedelai pada Perbedaan Intensitas Cekaman Kekeringan. 

Agrosains. 18(2): 33–37. 

Susanto, G. W. A. S., & Nugrahaeni, N. 2017. Pengenalan dan karakteristik varietas 

unggul kedelai. Bunga Rampai: Teknik Produksi Benih Kedelai. (61): 17–

28. 

Susanto, V. Y., & Perwitasari, A. S. 2021. Soal permasalahan kedelai, ini saran 

Serikat Petani Indonesia (SPI). Kontan.Co.Id, pp. 1–2. Retrieved from 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



104 

 

 

 

https://industri.kontan.co.id/news/soal-permasalahan-kedelai-ini-saran-

serikat-petani-indonesia-spi?page=1 

Susilawati, Suwignyo, R. A., Munandar, & Hasmeda, M. 2011. Anatomi Akar Dan 

Karakter Agronomi Tanaman Cabai Merah (Capsicum annuum. L.) Pasca 

Tergenang. Prosiding Semirata. 517–527. 

Swapna, S., & Shylaraj, K. S. 2017. Screening for Osmotic Stress Responses in 

Rice Varieties under Drought Condition. Rice Science. 24(5): 253–263. 

Swastika, D. K. S. 2015. Kinerja Produksi dan Konsumsi serta Prospek Pencapaian 

Swasembada Kedelai di Indonesia. Forum Penelitian Agro Ekonomi. 33(2): 

149–160. 

Taiz, L, & Zeiger, E. (2002). Plant physiology. 3rd edn. In Annals of Botany (Vol. 

91).  

Taiz, Lincoln, & Zeiger, E. 2010. Plant Physiology (5th ed.). Massachusetts U.S.A.: 

Sinauer Associates. 

Tampubolon, B., Wiroatmodjo, J., Baharsjah, J. S., & Soedarsono. 1989. Pengaruh 

Penggenangan Pada Berbagai Fase Pertumbuhan Kedelai (Glycine max (L.) 

Merr) Terhadap Pertumbuhan Dan Produksi. Forum Pascasarjana. 12: 17–

25. 

Tewar, S., & Arora, N. K. 2016. Soybean Production Under Flooding Stress and Its 

Mitigation Using Plant Growth-Promoting Microbes. In M. Miransari (Ed.), 

Environmental Stresses in Soybean Production: Soybean Production (Vol. 

2, pp. 23–40). 

Thomas, A. L., Guerreiro, S. M. C., & Sodek, L. 2005. Aerenchyma formation and 

recovery from hypoxia of the flooded root system of nodulated soybean. 

Annals of Botany. 96(7): 1191–1198. 

Thomas, F. M., & Hilker, C. 2000. Nitrate reduction in leaves and roots of young 

pedunculate oaks (Quercus robur) growing on different nitrate 

concentrations. Environmental and Experimental Botany. 43(1): 19–32. 

Tougou, M., Hashiguchi, A., Yukawa, K., Nanjo, Y., Hiraga, S., Nakamura, T., … 

Komatsu, S. 2012. Responses to flooding stress in soybean seedlings with 

the alcohol dehydrogenase transgene. Plant Biotechnology. 29(3): 301–305. 

Tripathy, J. N., Zhang, J., Robin, S., Nguyen, T. T., & Nguyen, H. T. 2000. QTLs 

for cell-membrane stability mapped in rice (Oryza sativa L.) under drought 

stress. Theor Appl Genet. 10(100): 1197–1202. 

Turner, N. C., Wright, G. C., & Siddique, K. H. M. 2001. Adaptation of grain 

legumes (pulses) to water-limited environments. Advances in Agronomy. 

193–231. 

Ulvskov, P., Nielsen, T. H., Seiden, P., & Marcussen, J. 1992. Cytokinins and leaf 

development in sweet pepper (Capsium annuum L.). Planta. (188): 70–77. 

Vaidya, S., Vanaja, M., Lakshmi, J. N., Sowmya, P., Anitha, Y., & Sathish, P. 2015. 

Variability in Drought Stress Induced Responses of Groundnut (Arachis 

hypogaea L.) Genotypes. Biochemistry & Physiology. 04(01): 1–5. 

VanToai, T.T., T.T.C Hoa, N.T.N. Hue, H. Nguyen, J.G. Shannon, and B. Bishop. 

2007. Diversity in tolerance of soybean (Glicyne max L. Merr.) germplasm 

to soil waterlogging. Paper presented at International Annual Meetings, 

New Orleans, Louisiana, 4-8 November 2007 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



105 

 

 

 

Visser, E. J.W., Voesenek, L. A. C. J., Vartapetian, B. B., & Jackson, M. B. 2003. 

Flooding and plant growth. Annals of Botany. 91(SPEC. ISS. JAN.): 107–

109. 

Visser, Eric J.W., & Voesenek, L. 2005. Acclimation to soil flooding sensing and 

signal-transduction. Plant and Soil. 274(1/2): 197–214. 

Wahono, E., Izzati, M., & Parman, S. 2014. Interaksi antara Tingkat Ketersediaan 

Air dan Varietas terhadap Kandungan Prolin serta Pertumbuhan Tanaman 

Kedelai (Glycine max (L.) Merr). Buletin Anatomi Dan Fisiologi. 3(1): 65–

74. 

Wahono, E., Izzati, M., & Parman, S. 2018. Interaksi antara Tingkat Ketersediaan 

Air dan Varietas terhadap Kandungan Prolin serta Pertumbuhan Tanaman 

Kedelai (Glycine max (L.) Merr). Buletin Anatomi Dan Fisiologi. 3(1): 11. 

Wang, X., Deng, Z., Zhang, W., Meng, Z., Chang, X., & Lv, M. 2017. Effect of 

waterlogging duration at different growth stages on the growth, yield and 

quality of cotton. PLoS ONE. 12(1): 1–14. 

Widiatmoko, T., Agustono, T., & Imania, M. 2012. Pertumbuhan dan Hasil 

Beberapa Genotip Kedelai Berbiji Besar pada Cekaman Kekeringan di 

Berbagai Stadia Pertumbuhan. Agrin. 16(1): 66–79. 

Yeung, E. C. (1998). Chapter 9 A Beginner ’ s Guide to the Study of Plant Structure. 

Structure, (March): 125–143. 

Ying, L., Jun-Yi, G., Hui-Neng, L., Yong-Jun, W., & Shou-Yi, C. 2005. 

Identification of drought tolerant germplasm and inheritance and QTL 

mapping of related root traits in soybean (Glycine max (L.) Merr.). Journal 

of Chemical Information and Modeling. 32(8): 855–863. 

Zaubin, R., Murni, A. M., & Ernawati, R. 1992. Pengaruh Cekaman Air terhadap 

Daya Adaptasi Enam Varietas Lada (Piper Nigrum L.). Bul. Littro. 7(2): 

16–20. 

Zeid, I. M., & Shedeed, Z. A. 2006. Response of alfalfa to putrescine treatment 

under drought stress. Biologia Plantarum. 50(4): 635–640. 

Zhou, W., Chen, F., Meng, Y., Chandrasekaran, U., Luo, X., Yang, W., & Shu, K. 

2020. Plant waterlogging/flooding stress responses: From seed germination 

to maturation. Plant Physiology and Biochemistry. 148(June 2019): 228–

236. 

 

Respons Fisiologis dan Anatomis Akar Kedelai [Glycine Max (L.) Merr.] 'Dega 1' pada Perbedaan
Ketersediaan Air
NUR'AINI, Dr. Diah Rachmawati, S.Si., M.Si.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


