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Comparisions of Leaf Sampling Methods in Bananas with Reference to Blade and Petiole and Their
Response to Nitrogen and Potassium
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Table I.Treatments of fertilizer.
Symbol Fertilizer treatment Fertilizer applied (g / plant / yr)
N P20s K20
I N2P1K3 0 50 480
2 N1P:K3 80 50 480
3 N2P K3 160 50 480
4 N3P K3 240 50 480
5 N2P Ko 160 50 0
6 N2P; K4 160 50 160
7 N2P K, 160 50 320
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Table 2. Soil characteristics of the orchard before the start of the trial.

Characteristics Value Analytical method
Surface soil  Sub Soil

Texture L-SL L-SL Bouyoucos hydrometes method

pH 6.3 6.4 Glass electrode method(1:25)

Available P(ppm) 96.2 34.2 Brey’s | method

Exchangeable K(ppm) 49.0 37.3 Flame photometric method
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Table 3. Leaf mineral content as influenced by age, position, growth stage and fertilizer in banana plant (mean
of 4 replicates).

mineral Leaf sampled Response to N fertilizer Response to K fertilizer
content position Age Mediamsize Large plant Shooting Mediam size  Large plant  Shooting
(%) plant(8/21/°82) (10/27/°82)  period plant(8/21/°82) (10/27/°82)  period
I 3.87 3.08 3.00 3.89 3.14 2.72
Blade I 4.12 3.22 2.78 4.02 3.18 2.81
i 4.34 3.33 2.83 4.27 3.28 3.12
N
\/ 0.83 0.74 0.66 0.74 0.73 0.64
Petiole VI 0.80 0.70 0.70 0.75 0.79 0.73
VII 0.79 0.68 0.75 0.82 0.68 0.74
I 0.32 0.22 0.22 0.31 0.21 0.21
Blade I 0.27 0.20 0.21 0.27 0.20 0.19
i 0.26 0.19 0.21 0.25 0.20 0.20
P
\% 0.16 0.15 0.14 0.17 0.15 0.13
Petiole VI 0.17 0.16 0.11 0.18 0.16 0.12
VI 0.18 0.15 0.13 0.21 0.18 0.12
I 4.57 3.05 3.27 4.65 0.94 2.82
Blade I 4.26 2.79 2.79 4.38 3.03 2.82
i 4.08 2.81 2.76 4.20 2.93 2.80
K
\% 491 3.76 2.97 4.63 3.44 3.00
Petiole VI 4.56 3.10 2.32 4.54 3.28 2.18
VI 4.30 3.08 2.95 4.14 3.26 2.70

Note I. Blade of the inner half portion of both sides of the mib-rib in the centre of leaf, a 10 cm wide strip
was sampled ; petiole of 10 cm length near leaf blade was taken.
2. Leaf age was indicated by leaf number counting down from the top of the plant, and the leaf | was
the youngesst unfurled leaf.
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Table 4. Leaf nitrogen content as influenced by nitrogen and potassium fertilizer(mean of 3 replicates).

Growth stage and | Fertilizer Blade N content(%) Petiole N content(%)

date of sampling | treatment | Leaf | | Leaf Il | Leaf IIl| Mean | Leaf V | Leaf VI | Leaf VII| Mean

Medium No 319 | 3.60 | 443 | 3.74 0.87 0.80 0.74 0.80

Size plant N, 409 | 516 | 346 | 4.24 0.87 0.82 0.86 0.85

Aug. 21,1982 N, 442 | 431 | 495 | 456 0.73 0.80 0.78 0.77

N3 3.78 | 3.39 | 452 | 3.90 0.86 0.79 0.77 0.81

No 3.04 | 3.23 | 3.20 | 3.16 0.79 0.60 0.69 0.69

Large plant N; 3.04 | 330 | 3.34 | 3.23 0.76 0.66 0.69 0.70

Oct. 27,1982 N, 295 | 3.10 | 3.32 | 3.12 0.73 0.85 0.67 0.75

N3 330 | 325 | 3.35 | 3.30 0.67 0.68 0.66 0.67

No 298 | 205 | 223 | 242 0.73 0.58 - 0.66

Shooting N; - 3.09 | 3.06 | 3.08 0.69 0.73 0.94 0.79

period N, 284 | 282 | 294 | 2.87 0.58 0.68 0.67 0.63

N3 319 | 315 | 3.09 | 3.14 0.65 0.79 0.68 0.71

Medium Ko 3.02 | 345 | 434 | 3.60 0.67 0.68 0.80 0.72

size plant Ky 359 | 416 | 355 | 3.77 0.81 0.76 0.82 0.80

Aug. 21,1982. K; 451 | 416 | 423 | 430 0.75 0.77 0.86 0.79

Ks 442 | 431 | 495 | 456 0.73 0.80 0.78 0.77

Ko 311 | 329 | 3.16 | 3.19 0.78 0.65 0.53 0.65

Large plant Ky 3.18 | 3.08 | 3.36 | 3.21 0.73 0.75 0.79 0.76

Oct. 27,1982. K, 332 | 325 | 3.26 | 3.28 0.69 0.92 0.72 0.78

Ks 295 | 310 | 332 | 3.12 0.73 0.85 0.67 0.75

Ko 198 | 293 | 299 | 2.63 0.73 - 0.71 0.72

Shooting Ki 210 | 210 | 3.13 | 2.44 0.63 0.69 0.78 0.70

Period K> 323 | 338 | 341 | 334 0.63 0.83 0.83 0.76

Ks 284 | 282 | 294 | 2.87 0.58 0.68 0.63 0.63
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Table 5. Leaf phosphorus content as influenced by nitrogen and potassium fertilizer (mean of 3 replicates).
Growth stage and | Fertilizer Blade P content(%) Petiole P content(%)
date of sampling | treatment | Leaf | | Leaf Il |Leaf Ill| Mean | Leaf V | Leaf VI | Leaf VII| Mean
No 0.33 | 0.28 | 0.26 | 0.29 0.20 0.17 0.16 0.18




Medium Ny 030 | 0.27 | 0.26 | 0.28 0.16 0.17 0.21 0.18

Size plant N2 032 | 027 | 027 | 0.29 0.15 0.15 0.18 0.16
Aug. 21,1982 N3 032 | 026 | 0.24 | 0.27 0.13 0.18 0.17 0.16
No 022 | 0.20 | 019 | 0.20 0.18 0.16 0.16 0.17

Large plant N1 021 | 0.20 | 0.20 | 0.20 0.14 0.16 0.13 0.14
Oct. 27,1982 N> 022 | 019 | 019 | 0.20 0.13 0.13 0.15 0.14
N3 022 | 0.20 | 0.19 | 0.20 0.14 0.19 0.15 0.16

No 022 | 022 | 018 | 0.21 0.17 0.13 - 0.15

Shooting Ny - 021 | 021 | 0.21 0.14 0.13 0.13 0.18
period N2 022 | 021 | 019 | 0.21 0.11 0.07 0.09 0.09

N3 023 ] 021 | 024 | 0.28 0.13 0.09 0.08 0.13
Ko 028 | 028 | 0.24 | 0.27 0.19 0.20 0.22 0.20

S'}dip'luarrr]'t K, | 031 027 | 024 | 027 | 017 | 022 | 023 | 021
Aug 21,1982, K, |032] 024 | 025 | 027 | 016 | 016 | 020 | 017
Ks | 032 ] 027 | 027 | 029 | 015 | 015 | 018 | 016

Ko | 022] 019 | 020 | 020 | 014 | 016 | 019 | 0.6

Large plant K, | 020 ] 021 | 020 | 020 | 014 | 015 | 019 | 0.16
Oct. 27,1982. K, |020] 021 | 020 | 020 | 017 | 020 | 017 | 0.18
Ks | 022 ] 019 | 019 | 020 | 013 | 013 | 015 | 014

Ko | 018 | 020 | 020 | 019 | 015 - 012 | 014

Shooting K, | 016 | 015 | 020 | 017 | 014 | 014 | 014 | 0.14
period K, |025] 021 | 021 | 022 | 012 | 014 | 014 | 013

Ks 022 021 | 019 | 021 0.11 0.07 0.09 0.09
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Table 6. Leaf potassium content as influenced by nitrogen and potassium fertilizer(mean of 3 replicates).
Growth stage and | Fertilizer Blade P content(%) Petiole P content(%)

date of sampling | treatment | Leaf | | Leaf Il | Leaf Il1| Mean | Leaf V | Leaf VI | Leaf VII| Mean
No 413 | 416 | 3.96 | 4.08 4.85 4.65 5.54 5.01

S'\igidéf;;t N: | 466 | 439 | 3.80 | 428 | 446 | 384 | 415 | 415

Aug. 21,1082 N, | 481 | 442 | 436 | 453 | 606 | 505 | 522 | 544
Ns | 469 | 405 | 420 | 431 | 427 | 496 | 511 | 478

No | 3.07 | 289 | 2.98 | 298 | 406 | 3.79 | 415 | 4.00

Large plant N1 2.88 | 2.50 2.50 2.63 4.25 3.50 3.89 3.88
Oct. 27,1982 N, | 320 | 275 | 275 | 290 | 345 | 371 | 397 | 371
Ns | 3.04 | 302 | 300 | 302 | 329 | 368 | 369 | 355

No | 343 | 233 | 238 | 271 | 413 | 5.76 - 4.95

Shooting N1 - 245 | 250 | 2.48 2.08 2.13 1.45 1.89




period N, 3.21 | 3.23 3.24 3.23 2.13 1.95 - 2.04

N3 3.18 | 3.15 2.93 3.09 3.53 3.13 2.13 2.93

Medium Ko 420 | 4.09 4.09 413 4.39 3.88 3.88 4.05
size plant K; 483 | 4.43 3.95 4.40 4,34 4,28 4.04 4.22
Aug. 21,1982. K> 474 | 4.58 4.41 458 4,48 4.14 413 4.25
Ks 481 | 4.42 4.36 453 6.06 5.05 5.22 5.44

Ko 3.07 | 3.03 3.34 3.15 3.63 3.39 3.08 3.37

Large plant Ky 291 | 331 2.99 3.07 2.95 2.29 2.25 2.50
Oct. 27,1982. K> 259 | 3.03 2.64 2.75 3.14 3.36 4.01 3.50
Ks 3.20 | 2.75 2.75 2.90 3.45 3.71 3.97 3.71

Ko - 2.98 2.84 2.91 2.63 - 0.80 1.72

Shooting K1 2.33 | 2.08 2.25 2.22 2.60 2.33 1.38 2.10
period K, 2.93 | 3.00 2.88 2.94 3.00 2.68 1.95 2.54

Ks 3.21 | 3.23 3.24 3.23 2.13 1.95 3.08 2.39
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Summary
The effect of nitrogen and potassinm fertliizer on the N,P and K content in leaf blade and petiole in
varions growing stages were analyzed.



The blade sample gave a better indication of nitrogen, phosphorus and potassium status of banana plant
than petiole as affected by fertilization. The international reference method (MEIR),in which a 10 cm wide
strip was taken for analysis from the centre of the third youngest leaf consisting of the inner half portion of
both sides of the mid-rib, had been practiced for years in Taiwan, but the results of this study indicated
that the average of nutrient concentration in leaf I, Il and II1 seems more reliable as an indicator of
nutritional status of banana plant than the data taken from single leaf only.

Analysis of concentration of nitrogen, phosphorus and potassium in leaves of different age revealed, that the
leaf I (counting down from the top of the plant) had the highest phosphorus and potassium content while leaf
Il had the highest nitrogen content. The difference of nutrient concentration among leaves became narrow as
plant aged. The nitrogen, phosphorus and potassium content in the leaf varies with the age of plant, all being
highest at young stage, then decreasing with the plant ages, and reaching the lowest level in the shooting
period.

Leaf sampling for nutrient analysis at shooting period, as suggested by the MEIR method, appears to be
unsuitable in Taiwan. The optimum stage for leaf sampling in Taiwan remains to be studied.
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