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Effects of potassium deficiency on growth and N, P and K balance of
banana shoots and roots
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Abstract: [Objective] To make clear morphological symptoms of potassium (K) deficiency in banana
seedlings, discuss the effects of K deficiency and K resupply on growth and nitrogen (N), phosphorous (P), K
balance of banana seedlings and provide a basis for nutrition diagnosis and blanced fertilization of banana
seedlings. [ Method] Through quartz sand culture experiment, complete nutrient solution cultivation was
marked as the control treatment to observe morphological characteristics and appearance time of K-deficient

symptoms. K deficiency and K deficiency-resupply treatments were conducted to study the changes of biomass,
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root morphological parameters and N, P, K uptake of banana seedlings. [Result] The K-deficient symptoms
were old leaves chlorosis, successive orange-yellowing of main veins and margins of middle leaves, small oval
spots in leaf margins and reddish brown petioles. When the seedlings were in severe K deficiency, mesophylls
near the veins of orange-yellow leaves were blackening and dried to death, the dead leaves were brown, fully
expanding new leaves were not erect, and the upper leaves were soft and drooping. K deficiency significantly
inhibited the growth of banana seedlings. Compared with CK, the biomass of shoots and roots in K deficiency
treatment decreased by 31% and 39% respectively, the length, surface area and volume of roots decreased by
30%, 31% and 34% respectively, and the decrease ranges of fine roots were more than that of middle roots. K
deficiency also changed N, P, K balance of banana seedlings. Compared with CK, N contents of shoots, roots
and whole plants in K-deficient treatment increased by 19%, 21% and 19% respectively, P contents increased by
40%, 12% and 38% respectively, K contents decreased by 73%, 56% and 72% respectively, N and K uptake
decreased, P uptake of roots decreased, N/K and P/K ratios in shoots, roots and whole plants increased
significantly, N/P ratio in shoots and whole plants decreased significantly, and N/P ratio in roots increased
significantly. After resupplying K in K deficiency treatment, the K-deficient morphological symptoms of banana
seedlings disappeared, but the biomass, N, P and K contents and uptakes of banana seedlings could not recover
simultaneously. The biomass of banana seedlings was still lower than that of CK, and N contents of shoots, roots
and whole plants and P, K contents of roots were higher than those of CK. K contents and uptakes of shoots and
whole plants did not increase to normal levels. P uptakes of shoots and whole plants decreased significantly and
was lower than that of CK. [ Conclusion] The effects of K deficiency on nutrition status of banana seedlings
are significantly greater than that of phenotypic characteristics, and the recovery of nutrition status lags behind

phenotypic characters. Banana seedling fertilization should apply to its nutritional characteristics.

Key words: potassium deficiency; banana seedling; shoot; root; N, P and K balance
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Tab.1 Chemical composition of improved Hoagland
nutrient solution ¢/(pmol-L™")

waEm 1B R

KNO; 6 000

Ca(NOs), 4H,0 4000 4000

NH,H,PO, 2 000 2000

MgSO,-7H,0 1 000 1 000

NH4NO; 3 000

KCl1 50

NaCl 50

(NH4)sMo0,0,4-4H,0 0.071 0.071

EDTA-Na-Fe 50 50

MnSO,-H,0 2 2

ZnSO4 TH,0 2 2

CuSO,-5H,0 0.5 0.5

H;BO; 25 25
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Tab.2 Typical characteristics and appearance time of K-
deficient symptoms in banana seedlings
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Tab. 3 Effects of K deficiency on banana seedling dry biomass

m/g
A3 Hhy B3 icd Ak
EH 22.524021a  2.92+0.12a  25.4440.25a
B 15.50+0.86c  1.79+0.22b  17.22+1.02¢
BREKE 17.98+0.75b  1.89+£0.15b  19.88+0.89b

DR 3] 848 )5 LA B — AR NG 344 & 7 2L 1
£ 7 2% (P>0.05, Duncan’s i)
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Tab.4 Effects of K deficiency on morphological parameters of banana seedling roots

b3 TR K /om AR R A em? IR H A%/ mm FERRAR A em’®
EH 15 675.2+1 391.9a 2507.9+202.1a 0.510+0.011a 32.88+2.43a
B 11 034.3+492.8b 1 724.1+62.5b 0.498+0.004a 21.70+0.62¢
GREpRE 13 285.6%1 190.9ab 2 110.8+123.4ab 0.509+0.021a 27.45+1.13b

1) B 3 #48 J5 L2 B — AN R B 34 R T A 2R ) £ 57 R 2 %(P>0.05, Duncan’s %)
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Tab.5 Effects of K deficiency on morphological parameters of banana seedling roots with different diameter

R K /em
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AR R FHAR il

R FHAR il R FHAR

1EH 15212.1+£1 361.9a 371.5£25.5a 72.3+3.3a 1 721.8+155.1a 346.5+22.7a 128.6+5.2a 28.6+3.0a 27.2+1.7a 18.9+0.6a

B 10 709.8+482.8b

305.8+11.2b 8.2+0.4c 1256.6+42.8b 266.5£11.5b 13.6+0.6c 19.8+0.5¢c 19.2+1.0b 1.8+0.1c

FRAPKE 12 875.0£1 210.2a 366.7+25.1a 28.6+4.8b 1480.6+110.4b 343.4+23.3a 48.8+9.4b 23.2+1.5b 26.8+1.7a 6.8£1.5b
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Fig. 1 Effects of K deficiency on N, P and K contents in banana seedlings
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Fig.2 Effects of K deficiency on N, P and K uptakes in banana seedlings
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Tab. 6 Effects of K deficiency on N, P and K balance in banana seedlings

BAT RO, H 5 25 BRI AR AR B IR, T R R AR
B 52 d Jm, ML AR Ak F) B R A B 3 A Tk
PRALEE, MR AR BT AL B TR 22 o L AT RE DR IR AE
T B B R AR A A R, (H 3t _E AN
SRR RS R R A, BRI KT A R

d i, e E AR &R A N/K P/K B3 T IE AL EE K
o B S AR T AN AR 1) N/P B L PR A,
PR LB i LU AR S R4, LW v A Ak
FIIE 5 AL B L AR s T R0 A BEAR R 1) N/P BH (. 3

izt St A ¥ N/K N/P P/K N:P:K
H 3 1EH 0.62+0.01 5.32+0.10 0.12+0.00 1.00 : 0.19 : 1.61

Hhap 2.66£0.24 4.42+0.13 0.60+0.04 1.00 1 0.23 : 0.38

SRR 0.85+0.01 6.22+0.12 0.14+0.00 1.00:0.16 : 1.18

A I 1.10£0.05 5.67+0.18 0.19+0.01 1.00 : 0.18 % 0.92

Hhap 3.08+0.17 6.10+0.10 0.50+0.03 1.00 : 0.16 : 0.33

SRR 1.13+0.03 5.85+0.26 0.19+0.01 1.00 2 0.17 : 0.89

SR EH 0.64+0.01 5.34+0.08 0.12+0.00 1.00 :0.19 : 1.55

Hhap 2.68+0.23 4.5120.11 0.59+0.04 1.00 1 022 : 0.37

BRI 0.8620.01 6.19+0.13 0.14+0.01 1.00 : 0.16 : 1.16
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