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Nutrient Deficiency Induces Branch and Shoot Dieback in
Robusta Coffee

Rusdi Evizal! and Fembriarti Erry Prasmatiwi!
"Faculty of Agriculture, Universitas Lampung, Bandar Lampung, Indonesia
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Abstract. In southern Sumatra, Robusta coffee 1s grown mainly in mountain regions, undulating
and steep lands, and marginal soils. Management of soil nutrients is a key issue to maintain
sustainable coffee production. This survey was conducted at the field of Farmer Training Center
(FTC), at Pulau Panggung Village, Semendo Darat Laut Sub-district, Muara Enim District of
South Sumatra Province, Indonesia. The trees of seven coffee clones were randomly sampled.
The soil of 0-20 cm depth and full-grown leaves from middle branches was compositely sampled.
The results of soil analysis and visual symptoms showed a deficiency of macro nutrient including
N, P, K, and Mg that coincident with a high incidence of dieback symptoms. We observed that
branch dieback incidence was 62-100% with severity score 1.0-2.5 and shoots dieback incidence
was 15-50% with severity score 1.0-3.0. Local coffee clone showed a better tolerance on branch
and shoots dieback and higher yield potential based on number of fruits and pinhead fruit per
bunch. The results of observation on leaf symptoms of nutrient deficiency, slow plant growth,
dieback incidence, plant death, and low plant population showed as a failure of coffee
establishment induced by low soil fertility and poor plant management.

1. Introduction

Southern Sumatra including Province of Lampung, South Sumatra, and Bengkulu is the main producer
of Robusta coffee in Indonesia. In 2019, It produced 364,835 ton coffee bean which shared for 47.9%
of Indonesia coffee production [1]. In the region, Robusta coffee is grown mainly in mountain regions,
undulating, steep lands, and marginal soils. In addition, high intensity of rainfall resulted in high soil
erosion particularly at fields under monoculture coffee and clean weeding [2]. Coffee agroforestry
systems are supposed to be biodynamic systems that reduce soil erosion [3], enhance microbial activity
and maintain soil nutrient and organic carbon [4].

Statistic data in the period 2011-2018 showed that the coffee yield of smallholders in Indonesia was
only 743 kg/ha [1]. Management of soil nutrients is a key issue to increase coffee yield and to maintain
sustainable coffee production. Low rate of fertilizer application is among the main constrain of coffee
farming in Southern Sumatra. The rate of fertilizer was 58-75 kg N, 10-17 kg P.Os, and 10-16 kg K,O
which was far below the recommendation rate of 135 kg N, 35 kg P>Os and 145 kg KO per ha [5].

Coffee is characterized by biennial yield that cause high variability of yield that induced by weather
conditions and low rate of fertilization. In good season, coffee trees produce high yield and over bearing,
then followed by low yield seasons. Farmers cope the yield variability as impact of season and climate
change by applying the proper rate of fertilization [6]. However, farmers commonly applied only 100-
200 kg ha of Urea and Phonska (NPK) that resulting in high yield variability [7].

Following over bearing, coffee dieback is mainly caused by poor nutrient supply especially for the
non-shaded coffee fields after a long drought season. Coffee plants need a high dosage of nitrogen and
potassium. Nitrogen supply is important for leaves and flower buds to grow and for carbohydrate
production that is needed for fruits development. Whereas potassium is important in plant physiology




for growth and coffee berries development. Insufficient nutrient availability might cause empty berries
and branches dieback [8]. Physiology and symptoms of deficiency of soil nutrients in coffee was been
discussed in many reports including Flores et al [9] and Snoeck and Lambort [10].

When shoot dieback with high severity has occurred, the death of branches begins from the top and
progresses downward. It is a complex phenomenon of plant physiology such as nutrient starvation and
environmental stresses [11]. Over bearing or heavy bearing is phenomenon that drives leaf growth and
leaf retention, pattern of biennial bearing, and branches dieback of coffee plant [12].

2. Methods

This study was conducted using survey method by observing the existing coffee farm at Semendo
Farmer Training Center (FTC) and farmers” farm at Pulau Panggung Village, Semendo Darat Laut Sub-
district, Muara Enim District of South Sumatra Province, Indonesia. The village situated at 4°04°09”S
103°39°05E until 4°07°38”'S 103°36°05”E, with altitude 650-900 m above sealevel. We observed 7 plots
of coffee clones including BP 358, SA 237, BP 409, BP 436, BP 534, BP 536, and local clone. Coffee
trees were managed under low population of shade tree of Leucaena leucocephala and local
recommendation of maintenance.

Mature coffee trees were sampled randomly in 3 rows with total 75 sampled trees from clones
mentioned above. Observation was conducted to collect data of growth of fruiting trees, symptom
nutrients deficiency and plant dieback. Soil of 0-20 cm depth and full-grown leaves from middle
branches was composite sampled. Leaves deficiency symptoms was determined according to Flores et
al [9]. We discriminated shoot dieback as symptoms of dying on the top branches which was not yet
fruiting (known as BO branches), while branch dieback as symptoms of dying on lateral (fruiting)
branches (known as B1 and B2 branches). Dieback incidence was obtained as percentage of dieback per
number of plants observed. Dieback severity was determined by average value of scores [13,14]. The
scores for shoot dieback were: 1 = shoot growth retarded. leaves yellowing, no flush, 2 = some branches
started to die, leaves were falling, 3 = all top branches were died. The scores for branch dieback were:
1 = lateral branch growth retarded, leaves yellowing, 2 = some lateral and fruiting branches started to
die, leaves were falling, 3 = most lateral branches were died.

3. Results and Discussion

3.1. Growth and Potential Yield

Table 1 showed the performance of branch growth and fruiting among the coffee clones. Based on the
mean and standard deviation, there was no significant difference among the clones on number of primary
branches, number of primary branch fruiting, number of bunches per primary branch, and number of
fruits per bunch. The six clones planted at FTC did not show better performance on branch growth and
fruiting than local clones. Moreover, local clone showed better number of fruits and pinhead fruit per
bunch. Region of Basemah was rich of superior local clones of Robusta coffee as reported by
Syafaruddin et al [15] and Syafaruddin et al [16] including clones of Basemah 1, Basemah 2, Basemah
3, and Basemah 4 which has been released as national superior clones. Other farmers planted clone of
Garudag which has high potential yield Of 1.95 ton ha™ with number of bunch/ branch 12.1 and number
of fruits per bunch 23.8 [17].







