Importance of Potassium

in Banana

Banana is harvested in over five million hectares worldwide with close to 107
million tons produced in 2013 globally, of which 18 million tons came from about
881,000 hectares in Southeast Asia (FAOSTAT, 2015). Average yield worldwide
is 21 t/ha.

Bananas require large quantities of nitrogen (N), phosphorus (P), and potassium
(K) in order to obtain high yields (Yao et al., 2009). Total nutrient uptake per ton
of whole bunches of banana (Cavendish) ranged from 4-7 kg N, 0.9-1.6 kg P,O,
and 18-30 kg K,O (Wichmann, 1992; Ganeshamurthy et al., 2011). Nutrient
levels in field studies indicate high K requirements compared to N or P (Table 1),
with significant accumulation of K in fruit and plant tissues (Table 2).

Potassium is important in catalyzing critical reactions such as respiration,
photosynthesis, chlorophyll formation, and water regulation (Mengel and Kirkby,
1987). Potassium is critical in water relations and in transport and accumulation
of sugars in the plant (Mengel, 1997). With adequate K, bananas increase in
vigor and disease resistance, improve fruit weight, and increase the number of
fingers per bunch, and as well as weight and diameter of the middle fruit (Atim et
al., 2013, Silva et al., 2013, Garcia et al., 1980). In addition, K stimulates earlier
fruit shooting and shortens time to fruit maturity. Potassium also improves the
storage quality of bananas.

In the soil, K is prone to losses as it is very mobile. Likewise, in the plant, K
moves to the growing parts. When there is insufficient amount of K, deficiency
is manifested in the older leaves of the plant, exhibited by an orange-yellow
chlorosis of the leaves with brown patches. The midrib of the leaf curls so
the tip of the leaf points to the base of the plant showing eventual death of
the leaf tissue (Lahav, 1972; Murray, 1960). Potassium deficiency leads to
deformation of bunches (short, stunted), with fewer fingers per hand and poor
fruit filling (Turner and Bull, 1970). As K deficiency affects translocation of
sugars and starch, fruit quality is poor (Lopez and Espinosa, 1998, Vadivelu
and Shanmugavelu, 1978). Several studies (Okumu et al., 2011; Nyombi et al.,
2010; Silva et al., 2013; Memon et al, 2010, Taulya, 2013) have shown that K
is important in increasing banana yield and fruit quality, and improved fertilizer
practices have been developed in many banana-growing countries (Memon et
al., 2010; Lopez and Espinosa, 1998; Nyombi et al., 2010). Balanced nutrient
management addresses the amount of nutrients removed in the harvested
fruit, the nutrients existing in the soil, and nutrient losses (leaching, erosion,
volatilization, denitrification).



The application of rather large amounts of nutrients required for high yields with
marketable quality should follow 4R Nutrient Stewardship concepts (Yao et al.,
2015). Soil and plant tissue analyses aid in determining nutrient deficiencies and
critical values (Delvaux et al., 1987). Lahav and Turner (1983) set plant tissue
critical values of 2.6% for N, 0.2% for P, and 3.0% for K (based on analysis
of the leaf blade of the third leaf from the top of a fully grown banana). Soil
exchangeable critical K values were low in soils with low base saturation (0.2
meq 100" g, Dabin and Leneuf, 1960) and high in soils highly saturated with Mg
and Ca (1.0-1.2 meq 100" g, Turner et al., 1989; 1.5 meq 100" g, Delvaux et
al., 1987).

Table 1. Nutrient levels in single banana plants from field experiments and in lysimeter
studies at final bunch harvest. (Adapted from Turner and Barkus, 1983).

Dry weight
Location W
Trinidad Cul de Sac 53 6.6 91 5.12
St. Lucia Winban 44 9.5 155 5.52
St. Lucia Roseau 86 10.1 160 8.22
St. Lucia 59 1.7 93 6.76
St. Vincent 68 7.6 157 6.53
Grenada 132 19.2 422 15.21
Lysimeters 83 16.3 276 9.25

Table 2. Distribution and nutrient concentration of Cavendish banana in a lysimeter study
with balanced amounts of nutrients applied. (Adapted from Turner and Barkus, 1983).

Pseudostem, corm,

Nutrient Roots srrErar e SEll Leaves Trash Fruit
Proportional distribution (%)
N 11.9 321 7.5 22.9 25.6
P 10.0 43.7 5.0 20.8 20.5
5.4 43.2 3.8 11.9 35.7
Concentration in dry matter (%)
N 0.96 0.97 1.28 1.02 1.49
P 0.10 0.21 0.14 0.14 0.16
0.83 212 1.02 0.84 2.79
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