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The suitability of the blade, vein and petiole for 
determination of nutrients in the banana sucker. 

E. LAHAV, M. BARAKET et D. ZAMET* 

INT RODUCTION 

For so me years there has been a marked difference o f 
opinion among invrs tigators co ncerning the suitabl e organ 
to sa mple for determinations o f the nutritio nal s tatus of the 

banana sucker. An international working group has been se t 
up, the goal o f which is lo standardize the sa mpling ll'cl 111i
que (5) . So far, th e gro up has met twi ce (in the Ca nary 
Islands in 1975, and in A 11 stralia in 1978) to co mpare th e 
various methods in use and lo suggest directions for fu lure 
research (4). Jn co nsequence of this inter national coopera
tion, the number of sampling me th od ha already been re

du ced and presently only tfU"ee organ are being used : 
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RESUME· L'echanti llonnage du limbe en position III et du petiole en 
position VII sur Jes bananiers d 'un essai d 'engrais a montre qu ' il est 
preferable de ne pas determiner tous les elements dans un seul tissu. 
N, Cl, B, Fe et peul-etre Ca devraient etre analyses dans le limbe, a lors 
que P, Mg el Mn devraienl l'iitre dans le petiole. On n'a pas l rouve de 
differences de valeur entre Jes deux organes pour K, Na et Zn. Des 
coefficients de regression eleves ont ete obten us entre Jes teneurs en 
N, P, K, Ca, Mg, Cl, Mn, et le rendement. On n'a pas lrouve d 'avantage 
a echant illonner Ja nervu re III pluliil que le petiole VII. L'ecart·lype 
etait plus eleve dans ces deux organes que d ans le Jimbe ; ii esl done 
recommande d 'augmenter le nombre d'echantillons dans leur cas. 

lhc cen tral part of the blade of' the leaf in position III (eo11n
ting down from the lop of the plant), the central part of lhr 
leaf vein lll , and lhe petiole of the leaf VU (fig. 1). Nutri
tional research in Israe l is acco mpani ed by rnncurrenl sa111 -
pling of the blade, the petio le and so metimes the vein . 

An CJ. perimenl was carried 0 111 lo eva luate orga nfr manu
re and poly-feed in a drip-irrigated banana plantation (2). 
Concurrently, the effect of thr ferlilizer and lhc manure o n 
the compositi on of the blade, petiole and vein was de termi 
ned (3). In th e present report a compari son is made o f the 

suilabi lity of the various orga ns for sa mpling and o f th ei r 

efficary with regard lo the va ri ous e lements analyzed. 

METHODS 

The e:-cpcrimental technique and the fc rlili zer treatments 

have been ou tlined in previous papers (2 , 3) . Sa mpling of 
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TAB LE 1 . A compar ison of the b lade lll and the pe tiole VIJ as sampling organs (4 year avg.) 
TABLEAU l . Une co rnparaiso n ent re le limbe III et le petiole VII en tanl qu 'organes d 'echanti Uonnage (rnoy. de 4 annees) 
CUA DRO I - Una. co m.para ctirn en /re e/ limb o 111 y el pec[o /o Vll co mo 6rganos de mue.~lreo (pro m. de 4. anos). 

Average± S.E. Correlation coeffi cient (r) with fo llowing yield 

Element 
Moyenne ± ccart-type F values (1) and signifi ca nce avec le rendement suivant 
Pro rn edio ± deviaci6n estandar con el rendimiento sigu iente 

blade Ill peti ole Vil blade rn petio le Vll blade Ill pet iole VII 

% of d.w. - % de m.s. 

N 2.90±0.035 0.51±0.156 33.95'k".<· 22.43 '': .. ,. 0.736'"''' 0.461 
p 0.23±0.015 0.17±0.027 5.2 3 ~··X· 10.29·Y. .. X· - 0 .739*'""' - 0.737*'" 
K 3.17±0.079 1.79±0.17 15.74* ·X· 14.04·X .. Y.· 0 .642"' 0 .575* 
Ca 1.23±0.056 2.35±0.097 7.51 *>· 1.16 -0.392 -0 .509* 
Mg 0.47±0.018 0.69±0 .037 5.22·X .. X· 8.94·X .. Y.· -0.324 -0 .735*'* 
Na 0.012±0.001 0.015±0.001 0.96 1.85 0.443 0 .454 
Cl l.06±0.029 1.37±0.077 2l.28*·X· 3.88., .. ,. -0.758*«- -0 .527* 

ppm of d.w. - ppm de m.s. 

B 22±1 12±0.44 3. 2o·»·X• 0.83 0.252 -0.302 
Fe 97±3 48±6.8 2.82*''' 1.43 0 .474 0 .347 
Zn 19±0.6 14±0.7 2. 77., .. ,. 2.l 7 ·Y.· 0.347 0.390 
Mn 304±31 315±29 1.69 2.90* ''' 0.503 -0.515* 

., - p ' 0.05 ., .. ,. p' 0.01 

(1) The F value expresses Lhe treatment effect as compared with the experimental error. The higher the F value, the higher the 
sensitivity of the sampled organ for det erm ining the differences between trea tments. 
La valeur F ex pri me l'cffet des lraitcments en co mparaison avec l'erreur experi mentale. Plus eUe es t elevee plus l'organe 
cchanti Uonne est sensib le pour determiner les differences entre traitements. 
El valor F ex presa el ef('c to de Los tratamientos co mparativamente al error ex perimental. Cuanto mas alt o ese valor tanto 
mayor la sensibilidad del organo mustreado pa ra la determinacion de diferencias entre tra tamientos. 

TABLE 2 - A co mparison of the blade UI , the vein DI and t he petiole VII as sampling organs (sampling, autumn 1975). 
TABLEAU 2 · Une comparaison entre le limbe Ill , la nervure Ill e t le petiole VII en tant qu 'organes d 'echantillonnage 
(echanti llonnage: au tomne 1975). 
CUADRO 2 - Una co mpara ci6 n <'rt.l re el limbo III, el nervio JJI y el p ec!olo VII como 6rganos de muestreo (mu estreo : 
o tono 1 975). 

Average ± S.E. Correlation coefficient (r) 
.., with yield (1976-77) c Mo yenne ± ecart-type F values (1) and significance Q) avec rendement 1976-1977 E Promedio ± deviaci6n estandar 
Q) con rendimiento 1976-1977 
~ -------b lade Ill vein III petio le VII blade Ill vein Ill petiole VII blade Ill vein 111 petiole VII 

%'of d.w. - % de m.s. 
2.61±0.066 0.68±0.033 0.6 3±0.039 6.39·X .. Y.· 2 .41'** 7.27**' 0 .619** 0.528 0.622 ** 

p 0.23±0.021 0.21±0.026 0.16±0.034 4.92'*"' 6.27*"' 7.59*"'' -0.815>. .. X· -0.810** -0.868° 
K 3.39±0.148 3.32±0 .235 1.25±0.173 3.93""* 3.92'""' 2.40"' 0.664""'' 0.256 0 .459 
Ca 1.14±0.115 1.24±0.l 2.26±0.138 4.16'** 3.33>. .. X· 2.23 '* -o.543·x· -0.812** -0 .732** 
Mg 0.46±0.028 0.43±0.027 0.56±0.048 2.86*·Y.· 7.72'H 3.47"''' -0 .586''' -0.872'** -0 .839** 
Na 0.011±0.0018 0.013±0.0015 0.016±0.0023 1.16 1.60 0 .87 0.526 -0 .075 0.493 
Cl 0.93±0.062 0.79±0.077 0.80±0.135 7.83·:·:·.x· 7.3o·Y. .. X· 3.58·""· -0 .897'""' -0 .879 '** -0 .786 • .. x· 

ppm or d.w. -· ppm de m.s. 
B 13.8±0.73 10.6±0.51 12.6±0.69 1.46 1.77 l.31 0.44 2 0 .292 -0.406 
Fe 100±6.l 52±10.4 60±9.2 3.24;( .. ,, 1.61 1.44 -0 .072 -0 .136 0.341 
Zn 18.0±1.24 12.1 ±1.46 14.6±1.55 3.00'""'' 1.00 1.84 0.020 .o .667'k-X- 0 .536"' 
Mn 352±54 266±34 738±95 0.97 2.34* 3.61 *"' -0 .069 0.109 0.512 

* p' 0.05 

(1) see footn ote to table l. Voir note au bas d11 tableau 1. Ver nota de pie de1'cuadro 1. 
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FIGURE 1 

Banana organs sampled for mineral analyses. 
Organes du bananier echantillonnes pour analyses 

miner ales. 
6rganos de/ platanero muestreados por /as anali

sis minerales. 

x =blade of leaf in posi tion m. 
limbe de la feui//e en position III. 
limbo de la ho/a en posici6n III. 

y = vein o f leaf in position III. 
nervure de. la feui//e en position III. 
nervio de la ho/a en posici6n m. 

z = petiole of leaf in position Jlll.. 
petiole de la feuil/e en position JlII. 
pecfolo de la ho/a en posici6n Jlil. 

the suckers was carried out yearly, in the aulumn. The 
blade of the leaf ill and the petiole VII were sampled. In 
accordance with the proposed international sampling me
thod, in the autumn of 1975 the vein of the leaf III was 
also sampled (4). 

After determining the ash and 11 elements, the correla
tion coefficients between the elements in the tissue and the 
yield were calculated yearly . 
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RESULTS AND DISCUSSION 

The evaluation of the third leaf blade and the seventh 
leaf petiole as sampling organs was carried out by a statisti
cal analysis of the influence of treatments and by comparing 
the correlation coeffi cients between the mineral content in 
the tissues and the ensuing yield. This information is 
summarized in Table l. Correlation coeffi cients between the 
mineral co ntent and the current yield were somewhat low , 
compared with those of the ensuing crop and therefore the 
latter only have been presented herein . High and positive 
correlation coeffi cients were found between yield and the 
contents of N and K, while negative values were registered 
between yield and P, Ca, Mg and Cl. 

Based on these findings, it appears that blade sampling is 
preferable fo r the determination of N, Cl , B, Fe and possi
bly Ca , while petiole sampling is preferable for the determi
nation of P, Mg and Mn. No difference were found between 
sampling sites for K, Na and Zn. This supports the view 
that it is impossible to analyse all the elements in orily one 
tissue of the banana sucker. The present work confirmed 
that petiole sampling is advantageous for the determination 
of P and Mg level in the sucker (1 ). However, no differences 
were detected between determinations of Kin the blade and 
the petiole. 

A sampling trial conducted in 1975, comparing the third 
blade, the third vein and the eventh petiole, showed the 
contents of N, P, K, Cl, Zn , Band Fe to be higher in the 
blade than in the conducting tissues (Table 2). Although the 
vein is also a conducting tissue between the petiole and the 
blade, no gradual change in element level from blade to vein 
to peti ole was noted. The content of some elements (N, Cl, 
Fe, Zn) in the vein was similar to that in the petiole, while 
with others (P, K, Ca, Mg) the similarity was with the blade. 
A comparison of sampling these three organs failed to show 
any advantage of the vein over the petiole, with the possible 
exception of Mg. 

Generally, the standard errors were smaller in the blade 
vs, vein, and in the veins vs. petiole. These differences were 
particularly noticeable with N, P, K, Mg and Cl , and some
times with Fe and Zn. This necessitates increasing the num
ber of vein or petiole samplings. 
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