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The growth response of nursery seedlings from seed­
nuts of coconut mother palms fertilized with five rates of 
sodium chloride (0.00, 0.88,1.76, 3.52 and 7.04 
kg/lree/yr) was studied in 1986. 

The application of NaCI at 1.76-7.04 kg/tree/yr on 
coconut palms significantly influenced earliness and total 
percentage of germination of seed nuts, girth, and leaf 
production of seedlings. The work ind icated that the 
growth of seedlings at the nursery stage likely depended 
on the nutrition of the mother palms. 
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I NTRO D U CTION 

Fertilizer experiments on crops are usually con­
ducted to determine the effects 6f fertili ze rs on the 
growth and yield of the crops. Frequently though, 
research interest is confined to the agronomic per­
formance and economic yield of the crop being fer­
tilized; it rarel y extends to those of the immediate 
progenies. Ev idently, there is a dearth of information 
in coconut research on the effects of fertilizers on 
the progenies of fertili zed mother palms. 

A study was therefore undertaken to evaluate the 
indirect effects of sodium chloride (NaCI) fertilizer 
on the germination , growth , and nutrition of the 
progenies of coconut mother palms grown on chlo­
rine-d eficient soil. The results of the study can be us­
ed to increase agronomic and fertilizer m anagement 
efficienc y. . 

MATE RI ALS AND MET HODS 

Collection of Seednuts and Sowing 

The 'Laguna' tall coconuts regular ly fertilized 
with increasi ng level s o f NaCI were utilized as 
sources of seednuts. A blanket application of 2.0 kg 
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ammonium sulfate per yea r was given to th e mother 
palms fertili zed with NaCI as follows: 

Trea tment Ra te (kg/palm/yr! 

NaCiO (con trol) no n e 

NaCfl· 0.88 

NaC/2 7.76 

NaCl3 3.52 

NaC/4 7.04 

Twenty seednuts from eac h plot with fertilizer 

treatm ents as above were randoml y co liecter!, 
trimm ed ju st above th e germinating " eye" and IJi d 
end-to-end on the germinatin g bed . In this stud y, th e 
treatm ents corresponded to seed nuts and seedlings 
collected from mother palm s fertili zed with NaCI O, 
NaCI1, NaCI2, NaCI3, and N aCI4. 

Polybaggi ng 

After the shoots had emerged and grown to 
about 5- 7 cm tall , the plants were tranferrer! to black 
pol ye thelene plastic bags containing ri ver sa nd (sa nd 
is a growing medium which can minimize any in­
fluence of soil' nutrients). No fertili ze r w as appli ed 
during the entire duration of the nursery stage. Th e 
growing medium had the followin g benchm ark ana­
lysis: pH, 7.0; organic matter, 0 .12 %: exchangeable 
Ca, Mg, Na, and K of 9.9, 0.50, 0.04 and 0.20 
m.e ./ 100 g soil, respectively; and a sa ndy (Enti so l) 
soil texture. 

Data Gathering 

I he percentage germin ation of the seednuts w as 
monitored during the first 3 months from sowing. 

The seedling girth, accumulated leaf production , 
leat count, leaflet count (leaf 3), and height were 
taken at 2, 5, and 8 months after bagging. Leaf 
samples were collected (at the fin al data gathering) 
for analysis of the concentration of N, P, K, Ca, Mg, 
Na, CI , 5, and B. The chemical composition of th e 
soil medium was also analyzed before and at the 
end of the experi ment. 
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RESULTS AND DISCUSSION 

Seednut Germination 

The percen tage germ inat io n of seednu ts was in­
fluenced by th e ferti lizers appli ed on the moth er 
pa Ims with sign ifica nt differen ces observed du ri ng 
the first month of germ ination (Tab le 1). Seednuts 
taken fro m mother palms rece iving 1.76 kg NaCiI 
palm/yr gave Signi fican tly h igher percentage over 
the contro i (minu s-N aCI seedlings) . About 32% of 
the se dnuts from thi s treatment germinated wit hi n 
the first mo nth of sowing, as compared with th e 

Gl 	 3.3% of the co nt rol. G erm ination of seednuts from 
pa lms applied with 1.76 kg NaC l/tree was completed 
in the second month , while 48% of th e con trol 
seedli ngs which had yet to germinate extended upA 
to th e third mon th. For the totai percentage ger­
mination , the contro l seedlings registered only 

56.7%, as against 81.7-9 1.7% of the seedlings from 
th e NaCi -fertili zed palms. 

In g neral, seed nuts frem well-nourished palms 
(NaCI-fertilized) did not only give much higher 
percentage germination but al 0 germinated much 
'2a rlier than those from undernourished palms 
(minus-NaCl). Based on this result, the nutrition of 
the mother palms plays a significant role in the ger­
mination of seedl ings and hence, m ust be con­
sidered in the selec tion of seed nuts for planting or 
for experimental purposes, partiCL!larly in nurse ry 
studies. 

Growth of Seedlings 

At seven months in the nu rse ry, the seedli ngs 

w ere noted to have significant diffe rences o n the 

girth as we ll as number of li vi ng frond s at the t ime o f 
leaf cou nt (Tab le 2). Seed lings from mother palm s 
fertilized w ith higher NaCl rates (3.527.04 kg/palml 
yr) produced significan tly b igger gi rth wh ile the 
highest number of leaves w as observed on seedlings 
from mother palms fertilizea with the highest level of 
NaCl app licatio n (7.04 kg NaCl). 

The signiiicant effects of N aCi app lica tion on the 
p rogenies of the m oth er pa lm s, especially tho se on 
girth and leaf count, suggest th e deve iopment of 
physiologically and morphologica lly normal seed­
lings from palms with adeq uate nutrition (Fig.l a and 
1b) . Those mother palms are likely capab le of eq uip­
ping their progenies w ith food reserves enou gh to 
support them through the seedlin g stage. Maravilla 
et al. (1978) pointed out that th e nonrespon sive ness 

to fert ilization of the seed lings in the early nurse ry 
stages could be due to the a lready sufficient levels of 
the requirements while they were still in the en­
d0sperm stage. This is likely so with seedlings col­
lected from ad equately nour ished o r properly fer­
tilized palm s. 

leaf Nutrient Levels of Seedlings 

The higher perceniage gerrnination and the im­

provement in the girth and leaf count of the seed-

TABLE 1. Percentage germination 01 scednuts from mother palms fertilized with NaCll 

TREATMENT DAYS FROM SOWING 
TOTAL(NaClltree/yr) 

0-30 31-60 	 61 -90 

0 l{g 3.33 

0.88 kg 15.00 

1.76 kg 31.67* 

a.52 kg 8.33 

7.04 kg 10.00 

Statistical 
Significance * 

1Analysis based on transformed values = 

2Treatments applied on mother palms. 
* Significant at 5% level. 
NS Not significant. 

48.33 

65.00 

60.00 

76.67 

68.33 

5.0 

1.67 

0 

1.67 

3.33 

56.67 

81.67 

91.67 

86.67 

81.67 

I~ 

NS NS NS 

log X + 1. 

Figure la. 

lings of p, 
th e conlr 
analysis r 
the lea f t' 
creased v 
trees, wr 
creased. 

leaf <ln al" 
(Magat et 
th at the 
fl uencecl 

It is p 
coconut r 
nutrients 
th m the 
especially 
mother p 
w as highl 

TABLE 2. 

TRE 

Stat 
Si 

HS[ 
C.V. 

, lFer 

* Big 
S ~ 

http:3.527.04


I 

leed lings 

; on the 
e t ime of 
~r palms 
.<g/palm l 
Ihile the 
~eedlin gs 

It level of 

,n on the 

ithose on 
)ment of 
Il al seed ­
g. 1a and 
of eq uip­
~ough to 
Vlaravi Ii a 
l siveness 

nursery 

leve ls o f 
t he en­

lings col­
Derly fer­

j the im­

he seed­

,L 

'T 

7 

7 

7 

7 

Figure la. Poor early growth of seedlings from seednuts 
collected from palms wilhout NaCI applica­
tion. 

lin!ls of palms receiving NaCI fertilization, relative to 
the conuol, could further be explained by the leaf 
analysis results in Table 3. The elements analyzed, 
the leaf Nand CI levels of seedlings significilntiy in­
creased with increasing NaCI fertili zatio:l of mother 
trees, while the leaf-B contents significantly de­

creased. Thi s \rend of response was similar to the 
leaf allalysis of the mother palm s observed earlier 
(Magat et ill. 1986); it further substantiated the fact 
that the nutrition of the mother palms greatly in­
fluenced the nutrition of the resulting seedlings. 

It is probable that the haustorium, water, and 
coconut meat of the seednuts were abl'e to release 
nutrients for the growing shoots. It was through 
them that the' leaf nutrients of the seedlings, 
especially N, CI, and S, were tran smitted from the 
mother palms. Thus, the coefficient of correlation 

was highly Significant between leaf-CI content of the 
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Figure 1 b. Normal early growth response of seedlings 
from seednuts collected from mother palms 
receivi ng regular annual application of NaCI 
("1 .76 kg/tree) . 

seedlings and th e number of living fronds, and girth , 
whlie 1\1 and S were positively correlated with the 
total percentage germination (Table 4) . 

Soil Analysis 

At th e end of the study, no Significant variations 
were observed on the properties of th e so il used as 
growing medium for the seedlings under the dif­
ferent treatments (Table 4). This indicated that the 
influence of soil nutrients o n th e seedlings, if any at 
al", w a, minimal. Based on the benchmark soil 
an alysis, it was noted that, except for the ex­
changeable Mg which was surprisingly increased at 
the end of the study regardless of treatments, all 
other soil properties remain ed unaffected. The in­

creased Mg status of soil could be due to nutrient 
recycling, as a result of the leaf leaching of Mg under 

,the influence of rainfall. 

TABLE 2. Growth of 8·month old seedlings from mother palms fertilized with NaCl 

NO. OF ACCUMULATE D LE AF COUNT GIRTH HE IG HT 
TRE ATME NTI LEAFLET NO. OF LEA YES ' (no.) (em) (em) 

0 kg 34.1 6.70 6.77 13.8 108.6 
0.88 kg 35.7 6.67 6.87 14.1 106.4 
1.76 kg 39.4 6.73 7.57 15.6 129.4 
3.52 kg 3'7.5 7.40 7.60 15.7 119.6 
7.04 kg 36.5 6.90 7.77 15.1 123.3 

Statistical NS NS NS * * 
Significance 


HSD .05 0.924· 1.722 

C.V. (%) 8.0 5.4 4.5 4.1 9.5 

; JFertilizer applied on mother palms. 
* Significant at 5% level. 

NS Not Significant. 
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TABLE 3. Leaf nutrients of 8-month old seedlings from mother palms fertilized with NaCI (% dry matter, leaf 3)m 
~ 

TREATMENT N P K Ca Mg Na CI S B(ppm)~ • ~ 
..• 

NaClo l.780 0.147 1.308 0.361 ' 0.219 0.072 0.045 0.143 9.57 
NaCtL 2.036 0.135 1.337 0.377 0.209 0.094 0.402 0.144 8.53 

':!l II) 

ill 
~ 

0 NaCI2 2.056 0.136 1.277 0.402 0.206 0.Q78 0.592 0.141 8.70 
NaCI3 2.052 0.130 2.351 0.382 0.202 0.079 0.651 0:150 8.50m 

1i1 NaCI4 2.018 0.132 1.261 0.409 0.237 0.077 0.758 0.158 8.37 

m a Statistical 
Significance * NS NS NS NS NS ** NS *~ 

(J;j HSD .05 0.163 0.145 1.194 
.01 0.197m Gl 

a C.V. (% ) 2.9 12.4 10.4 10.8 14.6 38.9 10.5 7.4 4.8 
~ B, 
B 

* Significant.m A 
a ** Highly significant at 1% level. 
~ o:;::: NS Not significant. 

TABLE 4. Correlation coefficient (r) of germination and growth VS. leaf N, CI and S 

II LEAF NUTRIENT LIVING GIRTH TOTAL PERCENTAGE 
(%) FRONDS GERMINATION 

N 
Cl 
S 

0.375 ns 

0.730** 
0.433ns 

0.059 ns 

0.659** 
0.086ns 

0.695** 
0.450 ns 

0.603* 

Tabular r value = .05 = 514 
.01 = 641 

NS Not significant. 
* Significant. 
** Highly significant. 

TABLE 5. Some soil properties of the growing medium (at the end of the study) 

TREATMENT ORGANIC ELECTRICAL 
EXCHANGEABLE CATION (m.e.l lOO g soil)

(NaClItreeiyr) pH MATTER CONDUCTIVITY 
(%) (mmhos/cm) Ca Mg Na K 

- II 

0 kg 7.0 0.16 0.050 9.04 1.85 0.03 0.22 
0.88 kg 7.0 0.17 0.060 9.20 1.88 0.03 0.21 
1.76 kg 7.0 0.15 0.063 8.86 1.24 0.33 0. 25 
3.52 kg 7.0 0.24 0.057 9.56 1.57 0.04 0.25 
7.04 kg 7.0 0.16 0.060 9.11 1.28 0.03 0.21 

Statistical I 
Significance NS NS NS NS NS NS NS 

C.V.(%) 0.0 25.5 13.5 8.0 56.8 45.7 19.9 

>' 
NS Not significant. 
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CONCLUSION 

Given the agronomic and environmental condi­
tions of the study, the fo llowing m ay be co nc luded: 

I. The performance of seedlings in the nursery is 
strongly dependent on the nutrition of the 
moth er palms; nutrition status must be con­
sidered in mother palm se lection , seednut selec­
tion , and raising of seedlings in th e nursery. 

2. Chlorine-deficient palms when fertilized with 
1. 76-7.04 kg NaCllt ree /y r can produ ce seednuts 
which germinate early, have high total percen ­
tage of germination , and produce seedl ings w ith 
bigge r girth and higher lea f production 
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