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LONG-TERM COCONUT LEAI' PRUNING: (CLP) EFFECTS ON CBFES:
COCONUT-COFFEE AGROZCOSYSTEM '
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L.H. Canja ', S.S. Magat . and, R.Z. Margate .

Abstract

A long-term study on the response of ‘Laguna’ tall (LAGT) palms and coffee intercrop
to coconut leaf pruning (CLP) was conducted at the PCA-Davao Research Center from 1993 .
to 2001 to determine the effect of coconut leaf pruning on the productivicy of coconut +

coffee cropping system.

The coconut leaf pruning technique did not significantly affect the vield and nutrition

of coconut in all the vears of observation.

improvement in copra yweight per nut.

However, lower number of nut and weight of
copra per tree were observed on palms with CLP than those without CLP. but with a slight

Likewise, CLP did not affect the coffee vield and ieaf nutrient levels. Among tlic: A
coffee varieties tested. the Excelsa had the highest green bean vield. The Robusta (Ivory ;
Coast and Philippine strains) and Arabica had sin:iiar vield and crop nutritional status. . .
While they had similar leaf N, K and B contents rhai vere higher than that of Excelsa, they

also had lower leaf levels of Ca. Cl and S.

Coffee needs. 1.000-3.000 foot-candles o; sunlight, which is within the available
light transmission (1.750-4.050 foot-candles) under palmns with and without CLP..  Hence.
CLP is not necessary anvimore in coconut with coffe = intercrop. A

Kevwords: Coconut leaf pruning. leaf rank 19, teat rank 23. foot-candle

1. INTRODUCTION

The etfect ot the removal or pruning of
leaves of coconut on its production is not well
understood. In fact. during harvesting. leaves are
asually removed to facilitate the process of
cutting harvestable bunches. In Davao. Southern
Mindanao. only few leaves (3-10) are left (o
allow  adequate  sunhight  for  the  normal
development and igh vield ot ramie intercrop
and other annual crops.

Depending on the extent. ot pruning of
palms. some workers obtained adverse effects
(Bailey et al.. 1977. Calvez. 1976). However.
other workers reported beneficial effects of the
practice on plants (Gifford and Evans. 1981.
Delting et al.. 1979: Heichel and Turner. 1985).
In coconut. it should be very useful to understand
the response of palms to pruning as this has
several implicatons on cultural and cropping
wvsiems as intercropping, irrigation. drought
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tolerance, pest control management as well as
additional income from sale of pruned lzaves and
their by-products. Coffee is one of the most
popular and widely used intercrops for coconut
that can withstand shading. De Geus (1967) added
that cotfee is by nature suited for growing without

shade but can be grown with shade.

Coffee responds to filtered to moderate
sunlight.  For .this reason much of the world's
“cottee is grown under shade trees which also
‘protect against the overhead tropical sun. 7 ney
grow on mountainsides that make for natuial
~partial lighting, conditions. However, some tvpes
“of coffee plants can take direct sunlight without
overhead shade trees or a mountainside cutring
off a halfday light.

‘ Traditionally, cotfee has been grown as
a crop within the mixed-shade cover of fruit trezs
and other hardwood species, which together form
a forest-like agroecosystem (www. wri.org; De
Rosayro (2001) added that in Africa, a cotfee-
forestry-integrated approach is at present being
adopted, and there is a spreading use of a good
fast-growing timber species (Grevellia robusia)
fur shade. During the mid-20" century. tarmers
~were encpuraged to grow coffee in full sun to
amprove yields and reduce tungal infection.
Huwever. widespread acceptance of this practice
“did nor . take piace until the 1970’s (Perfecto et
al.. 1996). It was also reported that new cottee
h)brlds were developed for sun tolerance and
compact- growth therefore yielding more cotfee
per hectare {(www.geocities.com). However,
cotfee plants exposed to the open sun are mote
susceptible  to  disease and require large
applications of expensive cheniicals
Ny seattleaudubon.org).

‘The study was conducted for eight years at
‘the Philippine Coconut Authority-Davao Resedrch

Center. Bago ‘Oshiro, Davao City to deternune
the effect of coconut leaf pruning on ihe
productivity ©, ot. coffee  and coconut m 4

coconut +cotfee cropping systen.

'MATERIALS AND METHODS
‘2.1 . Experimental Materials and Site

Bearing Laguna tall palms distanced 8x8
meters, square were used in the study. The palms

40

were planted in a Tugbok clayv loam (Alfisol) on a
generally upland-flat and well-drained area. The
palms were fertilized annually with 1.5 kg of
ammonium sulfate and 2.0 kg potassium chloride
(per tree) in blanket application.

Four coffee varieties formerly used in the
varietal trial were used in this study to wit:
Robusta-Philippines. Robusta-Ivory Coast.
Excelsa and Arabica. They were planted in two
rows in between coconut rows at 3x3 meters in a
triangular pattern. Seventy-two hills of coffee
completely surrounding 12 palms composed the
experimental unit. This planting distance has 938
coffee trees per hectare of coconut. The coffee
was also fertilized uniformly except in the
seventh year when fertilization depended on the
variety based on leaf analysis and growth or
yield. The kind and rates of fertilizers are shown
in Table 1.

Table 1. Fertilizers used for coffee intercrops
(PCA-DRC, 1987 to 2001)

KIND AND
RATE/TREE

PERIOD OF
APPLICATION |

1" six months |

;L—‘B months old i 150g 14-14-14
| omonthsold | 150g 14-14-14
| Year |
T quarter | 150g [4-14-14
C 2™ quarter | 150g Ammonium sulfate (AS)
l Year 2 ' |
, > 6 months | 400g AS
| 26 months | 2502 AS + 300g KCl
| Year 3-6 250 AS + 300¢ KCI/6 months
{hYc;lr 7
| 1 6 months 250g AS + 300 ¢ KCI

2" 6 months Rate depended on the variety

Robusta (Phil)  175¢ AS+525g KCI+20g Zn.SO,

[ Robusta (IC) | 150g AS+450g KCl1+20g Zn.SO,
; Excelsa | 200¢ AS+600g KCl+30g Zn.SO,
T Arabica | 1502 AS+450g KCl+30g Zn,SO,
| Year 8-14 250g AS + 300 ¢ KCI/6 months
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2.2 Treatments

The two treatments were: a) palms without
CLP and b) palms with CLP at two replicates
utilizing the four coffee varieties.

For the first five years. the coconuts were
pruned from leat rank 19 supporting the buko
nuts down to the oldest leat (maintaining 18
functional leaves on the upper crown region) by
removal of leaves every 45 days at the same time
of nut harvesting. Beginning the sixth vear. the
modified leaf pruning was followed. i.e. coconut
leaves were pruned from leaf 23 (supporting the
second oldest harvestable bunch) and the rest
below, and thus. maintaining 22 living fronds.

2.2 Experimental Design

The treatments were arranged in a split plot
design in a randomized complete block design
with leaf pruning as the main plot and coffee
variety as the subplot in two replications.

2.3 Data Gathered

For coconuts, number of nuts per tree,
copra weight per nut and copra per tree and
vearly leaf sampling for nutrient analvsis were
taken.

For coffee. berrv vield data and leaf
analysis were gathered vearly. Soil analvsis was
conducted at the end of the study.

3. RESULTS AND DISCUSSION
3.1 Effect of Coconut Leaf Pruning (CLP),
Coffee Variety and their Interaction on
Coconut Yield

Effect on Nur Yield. Results showed that
nut vield per tree of palms with leat pruning did
not vary significantly with those without CLP in
all the vears of observation. However. palms
with CLP had slightly lower nut yield per tree
than those without CLP (Figure 1) despite

modifying (reducing) the leaf pruning level from
leaf rank 19 to leaf rank 23 in 1998. This general
trend of slight nut yield reduction with CLP could
be due to the fact that the pruned leaves were sn]l
functional. : '

Figure 1.Nut yield per tree of palms with and .
without CLP (1993-2001, PCA-DRC, Bago

Oshiro, Davao City),
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The low nut yield obtained in 1998 and
1999 could be due to low rainfall that occurred in”
the later part of 1997 and earlier part of 1998
(Appendix Table 1).

Likewise. no interaction effect between ‘
coconut leaf pruning and coffee variety was nmr.d
on nut production. '

Effect on Copra Weight. Although the
copra weight per nut of palms with and without
leaf pruning treatments did not differ swmhcantlv'
throughout the duration of the study, it was
improved with leaf pruning (Figure 2). It could
ne noted that there were considerable diffefences
in copra weight per nut of palms with and without
CL.P in 1998 and 2000. Pruned paims produced
heavier copra weight per nut than those without
C..F indicating the positive influence of CLP on
the palms partlcularlv during long dry periods (El
N'ro/drought). The increase in copra weight per
put with CLP may be further explained by the
principle of source - sink relationship as food
nutrients are shared by fewer number of nuts.
hence the nuts become bigger.. ‘
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- The consistent improvements in copra
weight per nut of palms (by 1-9%) was
accompanied by improvement in the nutrition of
palms parucularly leaf Cl (Appendix Table 1).
Earlier, Magat and Margate (1990) and Margate

el al (1978) obtained similar results on increased
copra weight -due to leaf Cl. No interacticn
effect between coconut leaf pruning and coffee
variety was noted on copra weiglt per nut.

Effect on Copra Yield. The copra yield per
tree - was not. significantly affected by CLP
| (A-pp’endix‘Tablc 1).  However, pruned p:lns
'showed lower copra yield than those without LF
due to reduction in nut yield (Figure 3) as copra

per tree is d function of nut per tree multiplicd by
- copra per nut. Likewise, no interaction =tiect
between coconut leaf pruning and coffee variety
was noted on copra yield per tree.

o FTgur'e SfCoipr; )-l_ield pfr tree of palm§ with and
without CLP (1993-2001, PCA-DRC, Bago Oshiro,

Davao City)
1 PR
* - ¢ W/O CLR
]
[ R W/ CLPnm
- SRR S .
3 ‘ g
z B 1 ]
g 17 4 ey S
o
o . ;
& 4 "
L - " .
1993 1995 1997 1999 2001

Production Year

Results showed that maintaining 18-22
living leaves in the upper crown region can still
provide palms with adequate physiological
support for normal growth and production of
palms. Likewise, leaf pruning gives additional
sunlight for the intercrop grown under the
coconut.

Further, Dolar (1960) also mentioned that
the 10-12 older leaves of a mature coconut had
little value as these leaves had already passed
their productive stage hence, could be removed to
divert nutrients and other growth factors to more
physiologically active parts of the plant.

3.2 Effect of Coconut Leaf Pruning, Coffee
Variety and their Interaction on Yield of
Coffee

Coconut leaf pruning did not affect the
green bean yield of coffee (Figure 4) indicating
that coffee can withstand a shaded condition
particularly under a 32-year old palms spaced at
8x8 meters square.  This also suggests that
sunlight transmission to cotfee under the coconut-
cotfee planting system appears to be adequate
since coffee needs 1000-3000 foot-candles of light
intensity.  Light intensity under palms without
CLP, it was 1750 foot-candles which 1s still
within the range of coffee requirements. while for
palms with CLP it was 4050 foot-candles.
Moreover, much of the world’s coffee is grown
under shade wees which also protect against the
overhead tropical sun (Vieth, 2001).

The response of coffee to coconut leaf
pruning vary according to the varieties grown
(Appendix Table 2). Excelsa topped all other
varieties in terms of green bean yield followed by
the Robusta (Phil} and Robusta (IC) and Arabica
in that order (Figure 5). The high vield obtained
from Excelsa in terms of green bean yield could
be due to Its bigger and more berries borne in
heavy clusters (149.5 g/100 tresh berries) which
surpassed its yield potential of 1000 kg/ha set by
the Technical Coffee Committee (1976). This
trend 1s consistent with that obtained by Margate
et al (1997) on the same experimental materials in
the previous varietal trial,
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" Figure 4. Effect of CLP on green bean yield of coffee =
(1993-2001, PCA-DRC, Bago Oshiro, Davao City).
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Figure 5. Green bean yield of coffee urder palms with and without CLP
(1893-2001, PCA-DRC, Baau Ushiro, Davao City).
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IExcelsa could be grown on sea level o 600
meters  above sca level and  resists  against
drought  and  gives  very high  harves!
(Tcknotulong Aklat 1).

~ It was also observed that berry production
of arabica was affected by a hmmng rainfall. “lts
flowers wwere aborted at the onsct of flower
setting . during the months of February and March
m 1997 where rainfall ranged trom 96.9-116.0
mm  falling below  the monthly — avesaoe
 requirement of at least 138 mm. The samc t :d
was observed in 1998 where ramnfall trom
January to April ranged trom §.3-44.2 mm onlt

- Arabica is usually associated with the
troplwl humid forest type at high altitudes It
grows best in an-elevation of 600-1800 maters
(1000-3000 teet) above sea level (Compton s
Encvelopedia, 1973) where temperature rargcs
from 15.6-21.1 “C with a maximum of 229 C
coupled with at least 1900 mm ot annual rawtall
“(The Techmcal Committee, 1986).  However.
under Davao. conditions at an clevation of 120
meters above sea level results showed that green
bean vicld ranged from 66 to 4399 kg/ha, This
suggests that it can withstand lower clevation
and  shading although reduction  n vigld
oceurred.  Guvot ¢t al. (1996) mentioned  that
“shading virtuaily plays the same role as altitude
i improving the vield and quahty of arabica

. coffee.- A full grown and well managed farm of

1rgbi'ca coffce” in an open condition can vield
about "300-1000 kg,/ha of green coffee beans
{Cucvas and Crcuma 1974).

Robustas (Phil) and Robusta (1C) varictics
showed similar green bean vicld from 79 44 0

894.61 kg/ha which were lower than the vield of

_Excelsa variety.  Although ther vield were very

shehtly higher, they did not vary significantiy
with arabica. Both were found growing best
warm tropical lowlands (CBFS. 1984).

‘Robusta  has been  introduced  under
warmer humid conditions.  For robusta. !t is
essential tor retam natural or artificial shade in
‘conforimity with lhu natural forcst environment
{De . Rosa\ro 2001y Likewise. no interaction

-dfmt between coconut leal pruning and coftec
varicth  was noted on  the vield of coffee
indicating that CLP had no adverse ceffeet on the
vicld of coffee (Appendix Table 2).

3.3  Effect of Coconut Leaf Pruning, Coffee
Variety and their Interaction on Leaf
Nutrient Content of Coconut and
Coffee

Coconut. - Fohar analvsis of the coconut
showed that the leat nutrient concentrations of
N. P K. Ca. Mg C1' S and B were not
sighificantly aftected by leat” pruning (Appendix
Tablc 3). This indicates that leaf pruning had no
depressive effect on the nutrient status of palms.
The regular blanket application of  fertihzer
provided adequate and balance nutrition  of
palms where concentrations of leat nutrients
were above the critical levels.  The adequare
nutritton of pahms generally results o high vield
of palms

Though not significant. 1t could be
obscrved that higher levels of N P. K and Cl
were noted in the pruned palms compared 1o
unprunced palms (Figure 6).  This observation
supports the carlicr claims of Das Cupta (1972)
and  Pereira (1978)  that when  leaves  are
removed. the photosynthetic  efficicney of  the
remaining leaves 1s improved.  Likewise. Delting
¢t oal. (1979) and Heichel and  Turmner (1983)
added that mobile nutrients such as N. S. K. and
Cl as well as water become readily available to
the remaining leaves.  No teraction  cffeet
between CLP and coffee varicty was noted on
the fcat nutrient levels of coconut.

C'offee. Results showed that Teaf nutrient
concentrations of N P. K. Ca. Mg. Na. CI S.
and. B did not differ signific antly - among

coftee

Figure 6. Leaf nutrient levels of palms with and
without CLP {mean of 9 years. 1983-2001, PCA-
DRC. Bago Oshiro, Davac City).
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varietics  with and  without  leaf  pruning
(Appendix Table 4).  However. the different
varictics of coffee responded differently to the
fertilizer application.  This 1s likely due to the
differences in their nutritional requirements.

Leaf analvsis revealed that Robusta (Phit).
Robusta (IC) and Arabica had almost smilar
responsc to fertilization (or have similar lcaf
nutrient  status) while the  Excelsa was  the
opposite.  The former varicties had higher valucs
of N. K and B while Excelsa had lower valucs
for these clements (Figure 7). On the other
hand. the latter had higher levels of Ca. Cland S.
while the former were the opposite (Figure 8).
Likewise. no interaction cffect between coconut
Icat pruning and coffee variety was noted on the
nutricnt contents of coftee,

Figure 7. Leaf nutrient levels of coffee under palms with
and without CLP (mean of 9 years, 1993-2001. PCA-
DRC, Bago Oshiro, Davao City).
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Martin-Prevel ¢t al. (1987) citing the
works of other authors mentioned that for some
nutrients the same optimum levels apply to the
crop species. while for the other nutrients there
arc varictal differences.

3.4 Economics of Coconut Leaf Pruning in
a Coconut+Coffee Cropping System

Assuming the price of copra to be P10 per
kilo and coffce at P30 per kilo. cash flow
analvsis using a discounted rate  for cight vears

(Table 2)

Figure 8. Leaf nutrient levels of coffee under
palms with and without CLP (mean of 8 years,
1993-2001, PCA-DRC, Bago Oshiro, Davao City)
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shows  that
coconut.  the no CLP  treatment ™ was more’
profitable than the CLP treatment.  Although
both had positive NPVs. the former had

acceptable BCR (1.0 or more) than the latter. -

On the otherhand. with CLP, lower BCR (0.95)
was obtained although NPV was positive: The
gencral rule is for a project to be cconomically
viable. the NPV should be positive or cqual to
zero and the BCR to be 1.0 or better with TRR
greater than the prevailing interest rates (Aragon.
2002). o

Results generally indicate that CLP may not
be an cconomically  viable practice in coconut-
cotfew ntercropping as 1t mav just be an added
expense sinee it did not increasc coffee vield.

¢, CONCLUSION AND
RECOMMENDATION

The vield of coconut and coffee were not
sionificantly affected by coconut leaf pruning
{CLP) throughout the duration. of the study.
Yewever, pruned palms had slightly - lower nut
and copra vicld per palm while copra weight-per
nut improved with CLP. '

for coffcc intercropping « under .
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Coconut leaf pruning at leaf rank 5 or
even’ at leaf rank 23 did not atfect leaf nutriint
status of palms.and coffee. Yet higher levels of
N, P, K'and CI are well noted on pruned palms.
Foliar-analysis also revealed that the robustz and
arabjca had more or less similar response to

fertilization while the excelsa was the opposite.

Results of the study clearly showed that
‘CLP "atleaf rank 19 or 23 is still capable of
. providing adequate physiological support for
nornral grewth and production of palms.

. For the coffee intercrop . with required
sunlight intensity of 1000-3000 foot-candles, ‘the
light transmission in this coconut + coffee
cropping system ranging from 1750 foot-candles
~(palms without leaf pruning) to 4050 foot-candles
(palms with leaf pruning) was found within the
essential range, and hence still very adequate tor
coffee production particularly under moderate
elevations of 120-150 meters. Since, coffee can
“be’girown profitably under shaded and no CLP
condition, CLLP may not be necessary for p:ims
inténded for coffee intercropping.
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