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A Tool in identifying appropriate planting materials of coconut in
different agro-climatic conditions
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ABSTRACT

Nine (9) sites with different growing conditions used in the Regional Testing of Promising
Coconut Hybrids and Cultivars in the Philippines or MULTILOC Project (1985-1996) was subjected
to the Crop Fertilizer Use Efficiency (CFE) Analysis. Two CFE indices were used CFEn = nut
yield/kg fertilizer applied (per tree) and CFE X = kg coprayield kg fertilizers applied (per tree).

To a great extent, crop fertilizer use efficiency (CFE) ofsuperior hybrids grown in similar
environments and appied with same moderate rates offertilizers have higher efficiency of converting
the appliedfertilizers to economic yield, nuts or copra (measured in terms of CFEn and CFEc)
compared to tall varielies tested in al MULTILOC sites (dry, intermediate and wet growing zone) at
n ine years ftom field-planting (FP). The CFEs, CFEn (nut-based) at nine sites clearly differed in
ternu of the first (best) five entries with highest CFE values. Explanation for this observation
deserves further study, looking into the relationship of hybrid vigour (heterosis), crop morphology,
physiology and yield.

Among the eleven (11) hybrid crosses, in terms of CFEn and CFEc, some of those which
demonstrated wide suitabilityftom intermediate to wet growing conditions and environments, are:
MRD x BAY, MRD x TAG, MRD x HJT, MRD x PJT, MYD x WAT The hybrid TAC x BAO
dernonstrated impressive CFEs in Mindanao. Although most tall cultivars (Baybay, Laguna,
Tagnanan, Mulanay, Loong, Lapasan and Hijo) at nine years from FP have still low value of CFEs
compared to most hybrid crosses, with time (at |eastfifteen years or more (full-bearing gage), the
CFEs of these tallsislikely to be higher and closer to superior hybrids.

The CFE analysis (index), either as CFEn (nutbased) or CFEc (coprabased) strongly appears
to be a practical tool in identifying or screening hybrids and cultivars of coconut grown in different
agro-climatic conditions. It directly indicates the yield (nuts or copra) per kg of fertilizer applied or
invested over a period of time.

INTRODUCTION

In agricultural production, the key to maximum economic yield (MEY) is the right
combination of planting materials, nutrition (fertilizers) and water or irrigation for specific growing
environments of crops. Thisiswidely applicable to coconut farming, be it at a small, medium or big
scale one.

Aside from the genotypic and phenotypic bases used by plant breeders in screening
appropriate varieties or hybrids, agronomist and crop nutritionist had studied the efficiency of
utilizing the agricultural inputs supplied/applied to, the crop. These inputs could either be nutrients
(i.,e. N,P, K, etc), fertilizers (single or compound; organic or mineral), soil water or irrigation
(volume or mm basis) etc.

! Scientist 1V Philippine Coconut authority Agricultural R& D Branch Diliman, Quezon City 1101.

1



On bean crop (Phaseolus vulgaris L.), Maavolta and Amaral (1978), used Nutritional Eff
iciency, E defined as yield/element absorbed by the crop. They found a strong positive correlation
between E value and yield and claimed nutritional efficiency a useful parameter in the selection
and/or screening of varieties.

Also, on corn inbreds (OPVs) and hybrids, the efficiency of phosphorus utilization in
relation to yield under field conditions of these cultivars was reported to be a useful index in
screening better planting materials (Fox, 1987). While on tornato, O' Sullivan et a (1974), claimed
that also dry matter production (vegetative and fruits) of the crop indicated varied nutritional
efficiency to nitrogen applied.

In the Coconut MULTILOC Project, as the common fertilizer applied to all entries supplied
two or more nutrients (e.g. N, P, K, S, C1, Mg, B) at a moderate rate of fertilization (based on the
annual leaf analysis of coconut samples), the average total amount of fertilizers for the last three
years of the experiment was used in this analysis.

In this paper, the efficiency of utilization of fertilizers (CFE) applied to the tested cultivars
and hybrids for a certain period of its development is defined by the rates:

(D) CFEnN = nut yield/kg fertilizer applied (per tree)

)] CFEc = kg copralyield/kg fertilizer applied (per tree)

MATERIALSAND METHODS
MULTILOC Stes

The nine (9) dtes located in either the dry, interinedlate and wet coconut growing zone of
the country varied in soil conditions as indicated below.

Entries of Cultivars and Hybrids

There are seven (7) tal cultivars and eleven (11) crosses tested in the nine sites. These are
indicated in box 2. The MYD and WAT hybrid and the Baybay tall were used as common entries in
al sites.

Fertilizers applied

For the analysis, the average total amount of fertilizers applied for the last three (3) years of
the study was used (Table 3). It is considered that fertilizers applied during this period very likely
influenced the yield performance of the reference year (1985). Fertilizers applied in aill MULTILOC
sites (1 986-1995) are presented in annex tables 1.1, 1.2 and 1.3.

Yield Data

In this analysis, the nut and copra yields for cropping 1995 (Table 4.1-4.9) obtained were
used in computing the CFE, CFEn and CFEc respectively. The year 1995 (9 years from field
planting) may be considered a year in which MULTILOC hybrid entries have reached initia
full-bearing stage, especially those in wet growing zones (Guinobatan, Albay; Mambuaya, Cagayan
de Oro; San Ramon, Zamboanga City and Tagum, Davao City).



Compared to the MULTILOC sites in the dry zones and likely in some intermediate growing
zones, the CFEs have reached the achievable values, either in terms of nuts (CFEN) or copra (CFEC).

Box 1. Growing zones and soil conditions of the nine (9) MULTILOC

Soil Condition
Sites Growing Zone/ Landform Internal Soil Type | pH
Climatic type Drainage
LUZON
1. Fiat, Cagayan (CSU) | Dry/Type D-dry Inland-upland | Poor to fair | Sandy 5.7
(6 dry mos.)

2. Los Banos, Laguna Intermediate/type-C | Inland-upland | fair to good | Clay Loam | 5.9
(UPLB) Moist (4.5 dry mos.)

3. Mulanay, Quezon Intermediate/type-B | Inland-flat fair to good | Clay 5.9
(farmer-cooperation) | Humid (3 dry mos)

4. Guinobatan, Albay Wet/type A-wet Inland-upland | good Sandy 6.8
(PCA-ARC) (1.5 dry mos.) (moderately Loam

sloping)

VISAYAS

5. Baybay-Leyte Wet/type B-wet Coastal-upland | good Clay 5.8
(VISCA) Humid (3 dry mos) (hilly)

6. Carmen, Bohol Intermediate/type inland-upland | good Clay Loam | 4.7
(farmer-cooperator) | B-Humid (3 dry

Mos)

MINDANAO

7. Mambuaya Wet/type A-wet Inland-upland | Good Clay 54
Cag. Deoro (1.5 dry mos.) Moderately
(school-cooperator) sloping

8. San Ramon, Zamb. Intermediate/type B | Coastal-flat Good Sandy 6.6
City (PCA-ZRC) Humid Loam

9. Tagum, Davao Wet/type A wet Inland-flat fair to good | Loam 5.6
Norte (TRRC-Hijo (2.5dry no)
Plantation)

Computation of CFE

To compute the CIFEs (nut or copra basis), TABLE | (Fertilizers applled) and yield data
(tables 4.1-4.9) were used. The two CFEs refer to the ratio of variables below, using the smple

formula:

@ CFEnN = nut yield/kg fertilizer applied (per tree)

)] CFEc = kg copralyield/kg fertilizer applied (per tree)

The value of CFEnN isin nuts/kg fertilizer, while that of CFEc isin kg copralkg fertilizer.




RESULTSAND DISCUSSION

The CFEs computed based on the ratio of yield (nuts, copra) and the fertilizer applied in
each of the MULTILOC sites are shown in Tables 4.1 -4.9. Also, the ranking of entries are shown in
Box 2.1 for CFEN (nut yieldbased) and in box 2.2 for CFEC (coprayield-based).
MULTILOC Piat, Cagayan (CSU)

Situated in a dry growing zone and with vype D-Dry climate, the best entry in terms of
CFEn and CFEc is MRDxHJT with CFEn = 9.20 and CFEc = 1.98 (Table 4.1). These low values may
be strongly attributed to high water deficit in most years.

Thefirst five entries (Boxes 3.1 and 3.2) ranking is indicated as follows:

CFEn: MPD xHJT >MYD x WAT >WAT xRIT >MRD x RIT > CAM x BAY

CFEc: MRD x HJT > MYD x WAT >WAT x RIT >CAM x BAY >MRD x RIT

MULTILOC Los Banos, Laguna (UPLB)

Located in an intennediate growing zone with a type C (moist) climate, the best entry in
terms of CFEn and CFEc is TACxBAO with CFEn = 21.50 and CFEc = 6.64, followed by MRDXRIT
(CFEn = 19.1 and CFEC = 4.67 (table 4.2). These seemingly low values which are unexpected
perfonnance of palms in Laguna (a traditional coconut area) at nine years from field-planting (FP);
may largely be due to poor level of farm management in some years. In addition, water deficit in
some years could be another factor.

Boxes 3.1 and 3.2 indicate the ranking of the best five entries as follows:

CFEn: TACxBAO>MRD xRIT >MYD x WAT >MRD x BAY >MRD x TAG

CFEc. TACxBAO>MRD xRIT >MRD x BAY >MRD x TAG>MYD x WAT

The ranking sequence of CFEc dightly changes, notably that of MYD x WAT and MRD x
TAG entries, mainly attributed to smaller fruits of MAWA compared to MRD x TAG hybrid.

Mulanay, Quezon (Skat Nanadiego farm)

The dite is situated in an intermediate growing zone with type B humid climate. At nine
years from FP, the best entry in terms of CFEn is MRD x BAY (CFEn = 26.90) and MRD x TAG in
terms of CFEc (=7.42) (table 4.3), suggesting that with similar nut yields MRDXTAG hybrid has
bigger copra weight/nut thus the higher CFEc.

Ranking of the first five entries (boxes 3.1 and 3.2) are shown below.

CFEn: MRD x BAY >MRD x TAG>MRD x HJT > PGD x LUP>MYD x WAT

CFEc: MRD x TAG > MRD x BAY > MRD x HJT > PGD x LUP > BAY

The CFEs values could be expected to increase when entries reach more stable yield in years
to come provided the good level of fann management is maintai ned.



Baybay, Leyte (ViSCA)

This MULTILOC site is located in a coastal-upland (hilly) area of an intermediate growing
zone of coconut with atype-B (humid) climate. The best entry isMRD x RIT (CFEn = 12.2; CFEc =
3.02, followed by MRD x WAT in terins of CFEn (= 10.60) and TAC x BAY in terms of CFEc
(=2.79) (Table 4.4). Definitely, these CFEs are very low and this manybe largely attributed to
irregular attention given to timely application of the recornmended fertilizers.

The ranking of the best five entries (Boxes 3.1 and 3.2) is indicated below:

CFEn: MRD xRIT >MYD x WAT >TACx BAY >MRD x HJT > MRD x BAY

CFEc:. MRD x RIT > TAC x BAY >MYD x WAT > CAM x BAY > MRD x BAY

Probably when palms reach at least 15 years of age and proper farm management practices
followed paticularly balance nutrition, the CFEs values could be higher.

Guinobatan, Albay (PCA-ARC)

Situated in awet growing zone and type A (Wet) climate of the Bicol region, its best entiy is
MYD x WAT in terms of nuts (CFEn = 37.20) and MRD x BAY in terms of copra (CFEc =9.16)
(Table 4.5). The higher CFEc of MRD x BAY compared to MYD x WAT is highly due to the higher
copraweight/nut or nut size of the former.

It strongly appears that entries particularly the hybrids have reached the initial full-bearing
stage, while the Talls Baybay, Tagnanan and Lagunawould likely attain it in the next five years.

The ranking of the first five entries (Box 3.1 and 3.2) at nine years from FP is as follows:
CFEn: MYD x WAT >MRD x BAY >MYD x RIT>MRD x RIT > CAM x BAY

CFEc: MRD x BAY> MRD x TAG> MYD x RIT> MRD x HJT> CAM x BAY

These results indicate that even if the CFEnN is high as in the case of MYD x WAT, due to

the small nut size or copra weight/nut, a hybrid cross may have alower CFEc. Therefore, the choice
of planting materials highly depend on the market or intended use of coconut.

Carmen, Bohol (Farmer Gustavo Decasq)

This MULTILOC site is situated in an intermediate growing zone with a type B (humid)
climate of an inland-upland area of Bohol Islands (Central Visayas).

Of the entries (Table 4.6), at nine years from FP, MYD x WAT had the highestCFE interms
of nuts (CFEn =17.80) while MRD x TAG the hight in CFEc=(4.08) followed by MRD x RIT (CFEn
= 15.20) and MRD x HJT (CFEc = 4.03) on the basis of nuts and coprayields, respectively.

It strongly appears, the initial full-bearing has not been reached yet by the entries, even the
hybrids. Likely, this is largely attributed in the delays of application of the proper fertilizers,
particularly in the first 6-7 years from FP of palms.

The ranking (Boxes 3.1 AND 3.2) of the best five entries of the site follows the sequence
below:



CFEn: MYD x WAT >MRD x RIT > MRD x HJT > MRD x TAG > MRD x BAY

CFEc: MRD x TAG>MRD x HJT > MRD x RJT > MYD x WAT > MRD x BAY

Mambuaya, Cagayan de Oro City (Barangay Elem. School)

It is situated in an inland-upland (hilly) area classified as a wet growing area of coconut
with atype B (humid) climate of Northern Mindanao.

In terms of CFEn (Table 4.7), MRD x HJT is the best entry (CFEn 33.90), followed very
closely by MYD x WAT (CFEn = 33.60) while in terms of copra, the MRD x HJT has aso the
highest CFEc (=9.29) but MRD x BAY (CFEc = 8,36) ranks second. Again, the better ranking of
MRD x BAY over MYD x WAT asfar as CFEc is concerned may be largely due to the bigger nutsize
(or copraweight/ nut) of the former.

The impressive high CFEs value of entries, both hybrids and talls at nine years from FP in
this MULTILOC site is very likely due to the combination of the favorable climatic conditions and
highly effective fertilizer application, resulting in balance nutrition of palms. In fact, at early years of
palm growth, boron deficiency in the site was detected and subsequently corrected.

Indeed, for hybrids, CFEn = 30 nutgkg fertilizer applied (annually) or CFEc = 8 kg
copralkg fertilizer applied is clearly attractive enough.

Ranking of the first five hybrids (Boxes 3.1 and 3.2) follows the sequence below.

CFEn: MRD x HJT > MYD x WAT > MRD x BAY >MYD x RIT > TAC x BAO

CFEc: MRD x HJT > MRD x BAY > TAC x BAO > MYD x WAT >MYD x BAY

San Ramon, Zamboanga City (PCA-ZRC)

This MULTILOC site is located in a coastal-flat area of Western Mindanao, classified an
intermediate growing zone with a type C (moist) climatic condition. Of the entries (Table 4.8), TAC
X BAO obtained the highest CFEs (CFEn =29.70 and CFEc = 9.25), closely followed by MYD x
WAT (CFEn = 29.60) in tenns of nutsyield and CAM x BAY (CFEc 7.8 1) in term s of copra

Among the nine (9) sites, the sail in this one strongly appears to be of high fertility level,
thus response to fertilizer application is not very clear in most years. As the site subjected to
seasonal short-time surface flooding, likely mixing of topsoils of adjacent blocks of fertilized palms
with that of unfertilized ones, hence almost uniform levels of soil productivity in the experimental
blocks.

The ranking of best five entries (Boxes 3.1 and 3.2) are as follows:

CFEn: TACxBAO>MYD x WAT >MRD x HJT > MRD x TAG > CAM x BAY

CFEc: TACxBAO >CAM x BAY > MRD x TAG>MYD x WAT > MRD x BAY



Tagum, Davao Norte (TRRC - Hijo Plantation)

A MULTILOC site located in an inland-flat area classified as a wet growing zone with atype
A (wet) climate in Southem Mindanao. Of the eleven (11) entries (Table 4.9) the best entry is MRD
X BAY both in CFEn (=28.40) and CFEc = (8.78), nuts and copra terms, respectively. This was
followed by MYD x RIT and MRD x TAG with CFEc of 7.56 and 7.40, respectively.

Among the sites, this site probably reached the initial full-bearing stage earlier than the other
sites with high CFEs as PCA-ARC (Albay), Marnbuaya, Cagayan de Oro City and PCA-ZRC
(Zamboanga City). Most likely this is attributed to highly favorable climatic and soil conditions,
including balance nutrition as aresult of timely and judicious fertilizer application. Thisis one of the
sites which showed boron deficiency during the early years of palm growth and was easily corrected
with borax application (20-30 g/tree).

As to the sequence of the best five entries (Boxes 3.1 and 3.2), the CFE analysis showed the
following:

CFEn: MRD xBAY >MYD XRIT >MRD x TAG>MRD x HIT > MYD x WAT

CFEc. MRD x BAY >MYD x RIT > MRD x TAG > MRD x HJT and TAC x BAO

These two basis have very similar sequences of the CFEs except the replacement of MY D x
WAT by TAC x BAO in the CFEc (copra-based) as aresult of lower copraweight/nut or nut size of
the MYD x WAT compared to the hybrid TAC x BAO which has higher copra weight per nut.

CONCLUSIONS

1) To a great extent, crop fertilizer use efficiency (CFE) of superior hybrids grown in similar
environments and applied with same moderate rates of fertilizers have higher efficiency of
converting the applied fertilizers to economic yield, nuts or copra (measured in terms of
CFEn and CFEc) compared to tall varieties tested in all MULTILOC sites (dry, intermediate
and wet growing zone) at nine years from field-planting (FP).

2) The CFEs, CFENn (nut-based) and CFEc (coprabased) of the entries in the nine (9) sites
clearly differed in terms of the first (best) five entries with highest CFE values. Explanation
for this observation deserves further study, looking into the relationship of hybrid vigour
(heterosis), crop morphology, physiology and yield.

3) Among the eleven (1) hybrid crosses, in tenns of CFEn and CFEc, some of those which
demonstrated wide suitability from intermediate to wet growing conditions and
environments, aree MRDxBAY, MR,DXTAG, MRDxHJT, MRDxRIT, MYDxWAT. The
hybrid TACxBAO demonstrated impressive CFEs in Mindanao.

4) Although most tall cultivars (Baybay, Laguna, Tagnanan, Mulanay, Loong, Lapasan and
Hijo) at nine years from FP have still low value of CFEs compared to most hybrid crosses,
with time (at least fifteen years of more full-bearing stage), the CFEs of these tallsis likely
to be higher and closer to superior hybrids.

5) The CFE analysis (index), either as CFEn (nut-based) or CFEc (copra-based) strongly
appears to be a practical tool in identifying or screening hybrids and cultivars of coconut
grown in different agro-climatic conditions. It directly indicates the yield (nuts or copira)
per kg offiertilizer applied or invested over a period of time.
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RECOMMENDATION

The Crop Fertlizer Use Efficiency (CFE), either in CFEn (nutbased) or CFEC (copra-based)
be used as one of the criteria or practical tools in selecting or identifying planting material of
coconut in different growing environments or zones in the country. In this technique, same level of
desired fertilizer application is applied to ail genetic materials tested in the site.
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Box 2. Entries of promising tall cultivars and hybrids tested in
the MULTILOC Sites (9), 1985-1995

Entry* Cultivar and Parental Materials

Tal cultivar Female parent Male parent
BAY BayBay - -
LAG Laguna - -
TAG Tagnanan - -
MUL Mulanay - -
LON Loong - -
LAP Lapasan - -
HJT Hijo - -
MYD x WAT - Malayan Y ellow Dwarf West African Tdl
MYD x RIT - Malayan Y ellow Dwarf Renndl Tall
Mrdx RIT - Malayan Red Dwarf Rennel Tall
MRD x TAG - Malayan Red Dwarf Tagnanan Tall
MRD x BAY - Malayan Red Dwarf Baybay Tall
MRD x HJT - Malayan Red Dwarf Hijo Tall
TACx BAO - Tacunan Green Dwarf Bago-Oshiro Tall
PGD x LUP - Pacual Green Dwarf Lupisan Tall
CAM x BAY - Camotes Green Dwarf Baybay Tall
WAT x RIT - West African Tdl Rennel Tdl
TAC x BAY - Tacunan Green Dwarf Baybay Tall

b Hybrids were produced by severad participating agencies (PCA, ALL, TRRC, VISCA, UPLB)
following either the controlled-pollination or assisted-pollination hybridization techniques. Raised in
field nursery prior to field-planting.

Box 3.1 Thefirst five (5) ranking of MULTILOC Entriesin nine (9)
Based of CFEN (nut yielding/kg of fertilizer applied)

MULTILOC Crop Fertilizer Use Efficiency (CFEN) Rank

STE 1 2 3 4 5
(F?:aébgagaym MRDXHJT | MYDXWAT | WATXRIT | MRDxRIT | CAMxBAY
I(S;ES?OS' Laguna | tAcyBAO | MRDXRIT | MYDXWAT | MRDXBAY | MRDXTAC
Mulanay, Quezon
(Farmer- MRDXBAY | MRDXTAG | MRDXHJT | PGDXLUP | MYDXWAT
Cooperation)
(Ei/?’SbCWA’)Leyte MRDXRIT | MYDXWAT | TACXBAY | MRDXHJT | MRDxBAY
Guinobatan, Albay
(PCAARC) MYDXWAT | MRDXBAY | MYDxRIJ | MRDxXHJT | CAMxBAY
Carmen, Bohol
(Farmer- MYDXWAT | MRDxRIT | MRDxHTJ | MRDXTAG | MRDxBAY
Cooperator)
Mambuaya,
Cagayan de Oro MRDXHJT | MYDXWAT | MRDxBAY | MYDxRIT | TACXBAO
City (School-
Cooperator)
San Ramon,
Zamboanga City TACXBAO | MYDXWAT | MRDXHJT | MRDXTAG | CAMXxBAY
(PCA-ZRC)
Tagum, Davao
Norte (TRRC-Hijo | MRDXBAY | MYDXRIT | MRDXTAG | MRDxHJT | MYDXWAT
Plantation)
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Box 3.2 Thefirst five (5) ranking of MULTILOC Entriesin nine (9)
Based of CFEN (kg coprayield/kg of fertilizer applied)

MULTILOC Crop Fertilizer Use Efficiency (CFEC) Rank
STE 1 2 4 5
(F?:aébgagaym MRDXHJT | MYDXWAT | WATXRIT | CAMxBAY | MRDXxRIT
'(‘ngg)]o& Laguna | tAcyBAO | MRDXRIT | MRDXBAY | MRDXTAG | MYDXWAT
Mulanay, Quezon
(Farmer- MRDXTAG MRDxBAY MRDxHJT PGDxLUP BAY
Cooperation)
(Ei/?’SbCWA’)Leyte MRDXRIT | TACXBAY | MYDXWAT | CAMXBAY | MRDxBAY
Guinobatan, Albay
(PCA-ARC) MRDxBAY MRDXTAG MY DxHJT MRDxHJT CAMXBAY
Carmen, Bohol
(Farmer- MRDXTAG MRDxHJT MRDXxRIT MYDXWAT MRDxBAY
Cooperator)
Mambuaya,
Cgagayan de Oro MRDxHJT MRDxBAY TACXBAO MYDxWAT MYDXxRIT
City (School-
Cooperator)
San Ramon,
Zamboanga City TACXxBAO CAMXBAY MRDXTAG | MYDxWAT MRDxBAY
(PCA-ZRC)
Tagum, Davao
Norte (TRRC-Hijo | MRDxBAY MYDxRIT MRDXTAG MRDxHJT TACXxBAO
Plantation)
Table 3. MULTILOC Sites Average Total Rate of Fertilizers Applied
MULTILOC Kg Fertilizer (per tree/year)*

SITE 1993 1994 1995 Total Average
Piat, Cagayan (CSU) 2.50 2.00 3.00 7.50 2.50
Los Banos, Laguna
(UPLB) 3.90 3.00 0.75 7.65 2.55
Mulanay, Quezon 2.70 3,50 250 8.70 2,90
(Farmer Cooperator)
Baybay, Leyte (VISCA) 2.50 3.25 2.75 8.50 2.83
Guinobatan, Alaby
(PCA-ARC) 3.50 250 3.00 9.00 3.00
Carmen, Bohol (Farmer- | 5 75 300 4.25 10.00 33
Cooperator)
Mambuaya, Cagayan de
Oro City (School- 4,00 3.00 3.50 10.50 3.50
Cooperator)
San Ramon,
Zamboanga City (PCA- 2.95 2.75 3.25 8.95 2.98
ZRO)
Tagum, Davao Norte
(TRRC-Hijo Plantation) 450 4.40 4.25 13.15 4.38

' Combination or mixture of two or more fertilizer grades supplying nutrient needs.
(N, P, K, ClI, S, Mg, B). Specific fertilizer combination by sites shown in annex table 1.
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Table 4.1 Index of Crop Fertilizer Efficiency (CFE) of Entriesin

MULTILOC-Piat, Cagayan (CSU)

Kg FA! N/P? CIP? CFE CFE RANK

S CY '915")993' (1995) | (1995) | CFEn® | CFEO® | CFEn | CFEo
MYD x WAT 2.5 225 4.96 9 1.98 2 2
MYD x RIT 2.5 8 2.15 3.2 0.86 8 8
MRD x RIT 2.5 115 2.81 4.6 112 4 5
MRD x TAG 2.5 9.8 2.75 3.9 1.1 6 6
MRD x BAY 2.5 8.4 2.26 3.4 0.9 7 7
MRD x HJT 2.5 23 6.27 9.2 251 1 1
TAC x BAO 2.5 0.6 0.19 0.2 0.08 10 1
PGD x LUP 2.5 8.4 2.05 3.4 0.82 7 9
CAM x BAY 2.5 10.1 2.84 4 1.14 5 4
WAT x RIT 2.5 13.6 3.92 5.4 1.57 3 3
BAY 2.5 1.8 0.5 0.7 0.2 9 10

1. average Total weight of fertilizers applied

2. nut yield/treelyear in 1995 (mean of 2 replicates)

3. kg coprayield/treglyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied

Table 4.2 Index of Crop Fertilizer Efficiency (CFE) of Entriesin
MULTILOC-Los Banos, Laguna (UPLB)

Kg FA! N/P? CIP? CFE CFE RANK

SR CY '915")993' (1995) | (1995) | CFEn* | CFEG® | CFEn | CFEo
MYD x WAT 255| 4240 9.40 16.60 3.69 3 5
MYD x RIT 2.55 28.10 743 11.00 291 7 7
MRD x RIT 255| 4867 11.91 19.08 467 2 2
MRD x TAG 2.55 35.90 10.15 14.10 3.98 5 4
MRD x BAY 255|  40.60 10.90 15.90 427 4 3
MRD x HJT 2.55 32.50 8.94 12.70 3.50 6 6
TAC x BAO 2.55 54.90 16.94 21.50 6.64 1 1
PGD x LUP 2.55 23.90 6.06 9.40 2.38 8 10
CAM x BAY 2.55 21.80 6.43 8.60 2.52 9 9
WAT x RIT 2.55 17.10 2.88 6.70 1.13 11 11
BAY 2.55 21.70 345 8.50 2.53 10 8

1. average Total weight of fertilizers applied

2. nut yield/tree/year in 1995 (mean of 2 replicates)

3. kg coprayield/treelyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied
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Table 4.3 Index of Crop Fertilizer Efficiency (CFE) of Entriesin

MULTILOC-Mulanay, Qeuzon (Farmer-Cooperator)

Kg FA! N/P? CIP? CFE CFE RANK

SR CY '915")993' (1995) | (1995) | CFEn® | CFEo® | CFEn | CFEo
MYD x WAT 2.70 50.20 11.08 18.60 4.10 5 7
MYD x RIT 270 | 41.00 11.16 15.20 413 7 6
MRD x RIT 270 | 4410 10.88 16.30 4.03 6 8
MRD x TAG 2.70 7100 | 2004 26.30 742 2 1
MRD x BAY 2.70 72.60 19.90 26.90 7.37 1 2
MRD x HJT 2.70 59.70 16.31 22.00 6.04 3 3
TAC x BAO 2.70 54.70 13.90 20.20 5.15 4 4
PGD x LUP 2.70 26.90 7.55 9.90 2.79 10 10
CAM x BAY 2.70 39.20 11.71 14.50 434 8 5
WAT x RIT 2.70 9.90 243 3.70 0.66 11 11
BAY 2.70 38.90 9.45 14.40 3.50 9 9

1. ave. Total weight of fertilizers applied

2. nut yield/treelyear in 1995 (mean of 2 replicates)

3. kg coprayield/treelyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied

Table 4.4 Index of Crop Fertilizer Efficiency (CFE) of Entriesin

MULTILOC-Baybay, Leyte (ViSCA)

Kg FA! N/P? CIP? CFE CFE RANK

SR CY '915")993' (1995) | (1995) | CFEn* | CFES® | CFEn | CFEo
MYD x WAT 350 37.10 8.22 10.60 2.35 2 3
MYD x RIT 350 19.00 5.24 5.40 1.50 9 9
MRD x RIT 350 | 4270 10.58 12.20 3.02 1 1
MRD x TAG 350 10.70 291 3.10 0.83 11 11
MRD x BAY 350 23.80 6.71 6.80 1.92 5 5
MRD x HJT 350 24.40 6.67 7.00 1.90 4 6
TAC x BAO 350 19.90 6.29 5.70 1.80 8 7
PGD x LUP 350 21.90 5.52 6.30 1.58 7 8
CAM x BAY 350 2250 6.75 6.40 1.93 6 4
WAT x RIT 350 32.10 9.76 9.20 2.79 3 2
BAY 350 14.00 432 4.00 1.23 10 10

1. ave. Total weight of fertilizers applied

2. nut yield/treelyear in 1995 (mean of 2 replicates)

3. kg coprayield/treelyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied
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Table 4.5 Index of Crop Fertilizer Efficiency (CFE) of Entriesin
MULTILOC-Guinobatan, Albay (PCA-ARC)

Kg FA! N/P? CIP? CFE CFE RANK

Y '915")993' (1995) | (1995) | CFEn* | CFEo® | CFEn | CFEo
MYD x WAT 2.50 93.10 20.59 37.20 8.24 1 6
MYD x RIT 2.50 79.50 21.77 31.80 8.71 3 3
MRD x RIT 250 62.30 1547 24,90 6.19 6 7
MRD x TAG 2.50 58.60 21.81 2340 8.72 7 2
MRD x BAY 2.50 81.20 2291 32.50 9.16 2 1
MRD x HJT 2.50 79.10 21.70 31.60 8.68 4 4
TACx BAO 2.50 31.50 854 12.60 341 10 10
PGD x LUP 250 67.10 20.91 26.80 8.36 5 5
CAM x BAY 2.50 28.50 8.77 11.40 351 11 9
WAT x RIT 2.50 40.80 10.06 16.30 4.02 8 8
BAY 2.50 32.30 547 12.90 219 9 11
1. ave. Total weight of fertilizers applied
2. nut yield/treelyear in 1995 (mean of 2 replicates)
3. kg coprayielditreelyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied
5. kg copraltree/kg fertil zier applied

Table 4.6 Index of Crop Fertilizer Efficiency (CFE) of Entriesin
MULTILOC-Carmen, Bohol, (Farmer-Cooperator)
Kg FA! N/P? CIP? CFE CFE RANK

Y '915")993' (1995) | (1995 | CFEn* | CFEo® | CFEn | CFEo
MYD x WAT 2.75 48.90 10.80 17.80 3.92 1 4
MYD x RIT 2.75 21.90 597 8.00 217 6 6
MRD x RIT 2.75 41.80 10.80 15.20 393 2 3
MRD x TAG 2.75 39.80 11.23 14.50 4,08 4 1
MRD x BAY 2.75 36.30 10.06 13.20 3.66 5 5
MRD x HJT 2.75 40.50 11.08 14.70 4,03 3 2
TACx BAO 2.75 17.90 2.58 6.50 2.03 7 7
PGD x LUP 2.75 0.80 0.30 6.30 0.10 11 11
BAY 2.75 5.50 157 2.00 0.57 8 8
TAG 2.75 2.30 057 0.80 021 10 9
LOONG 2.75 2.70 0.47 1.00 0.20 9 10

1. ave. Total weight of fertilizers applied

2. nut yield/tree/year in 1995 (mean of 2 replicates)

3. kg coprayield/treglyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied
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Table 4.7 Index of Crop Fertilizer Efficiency (CFE) of Entriesin
MULTILOC-Mambuaya, Cagayan de Oro City (City-Cooperator)

Kg FA! N/P? CIP? CFE CFE RANK
S CY '915")993' (1995) | (1995) | CFEn® | CFEO® | CFEn | CFEo
MYD x WAT 400 | 134.40 29.69 33.60 7.42 2 4
MYD x RIT 400 | 107.40 29.06 26.90 7.26 4 5
MRD x RIT 4,00 84.90 20.94 21.20 523 7 7
MRD x TAG 4.00 90.80 2571 22.70 6.43 6 6
MRD x BAY 400| 12110 3343 30.30 8.36 3 2
MRD x HJT 400| 135.80 37.18 33.90 9.29 1 1
TACx BAO 4.00 96.10 30.11 24.00 7.53 5 3
PGD x LUP 4.00 64.20 16.52 16.00 413 9 9
BAY 4.00 67.50 20.80 16.90 520 8 8
TAG 4.00 54.60 13.47 13.60 3.37 10 11
Lapasan 4.00 53.90 16.35 1350 4.09 11 10
1. ave. Total weight of fertilizers applied
2. nut yield/treelyear in 1995 (mean of 2 replicates)
3. kg coprayielditreelyear in 1995 (mean of 2 replicates)
4. nutsltree/kg fertilizer applied
5. kg copraltree/kg fertilzier applied
Table 4.8 Index of Crop Fertilizer Efficiency (CFE) of Entriesin
MULTILOC-San Ramon, Zamboanga City (PCA-ZRC
Kg FA! N/P? CIP? CFE CFE RANK
Y '915")993' (1995) | (1995 | CFEn* | CFEo® | CFEn | CFEo

MYD x WAT 2.98 88.20 19.49 29.60 6.54 2 4
MYD x RIT 2.98 59.70 16.24 20.00 5.45 8 7
MRD x RIT 2.98 47.60 11.76 15.90 3.95 11 10
MRD x TAG 2.98 80.10 22.64 26.90 7.60 4 3
MRD x BAY 2.98 68.60 19.23 23.00 6.45 6 5
MRD x HJT 2.98 82.70 22.65 27.70 7.60 3 3
TAC x BAO 2.98 88.50 27.58 29.70 9.25 1 1
PGD x LUP 2.98 56.30 14.38 18.90 4.83 9 9
CAM x BAY 2.98 77.00 23.29 25.80 7.81 5 2
WAT x RIT 2.98 60.50 17.91 20.30 6.01 7 6
BAY x BAY 2.98 51.90 1571 17.40 5.27 10 8

1. ave. Total weight of fertilizers applied

2. nut yield/treelyear in 1995 (mean of 2 replicates)

3. kg coprayield/treglyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied
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Table 4.9 Index of Crop Fertilizer Efficiency (CFE) of Entriesin
MULTILOC-Tagum, Davao Norte (TRRC-Hijo)

Kg FA! N/P? CIP? CFE CFE RANK

S CY '95’93' (1995) | (1995) | CFEn® | CFEO® | CFEn | CFEo
MYDxWAT 438 97.80 | 21.66 22.30 4.94 5 6
MYDxRIT 438 | 12050 | 3312 2750 7.56 2 2
MRDXRIT 438 86.10 | 21.21 19.60 484 6 7
MRDXTAG 438 | 11430 | 3243 26.10 7.40 3 3
MRDxBAY 438 | 12450 | 3848 28.40 8.78 1 1
MRDXHJT 438 | 11400 | 3118 26.00 7.12 4 4
TACXBAO 438 7490 | 2363 17.10 5.39 7 5
PGDxLUP 438 60.40 15.50 13.79 3.54 9 10
BAY 438 59.40 18.19 1356 415 10
TAG 438 | 7060 17.42 16.12 3.98 8 9
HJT 438 | 4800 11.85 10.90 2.70 11 11

1. ave. Total weight of fertilizers applied

2. nut yield/treelyear in 1995 (mean of 2 replicates)

3. kg coprayield/treelyear in 1995 (mean of 2 replicates)
4. nuts/tree/kg fertilizer applied

5. kg copraltree/kg fertilzier applied
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Table 1 MULTILOC Sites Average Actual Kind and Rate of Fertilizers,

1986-1985
SINGLE FERTILIZER COMBINATION (per treelyear)
MULTILOC SITES
AS UREA KCl AP SP T14 NaCl Dol Borax
1. Piat Cagayan
(CSu)
1986:
Field-Planting (FP) | 150g 1509
6-months after 200g 250g
1987 5009 600g
1988 5009 7759 125g 10-20g
1989 5009 6509 5009
1990 0.75kg
1991 0.60kg 0.75kg 0.65kg | 0.70kg 149
1992 0.60kg 1.65kg | 1.30kg
1993 1.75kg | 0.75kg 35¢
1994 1.00kg 2.00kg 509
1995 3.00kg 509
TOTAL from FP | 3.80kg 5.82kg | 1.30kg | 6259 | 6.75kg | 1.40kg | 0.70kg | 169g
2. Los Banos,
Laguna
1986:
Field-Planting (FP)
6-months after 669
1987 2659 5009
1988 333g 400g
1989 1.50kg 1.65kg
1990 1.25kg 1.50kg
1991 1.70kg 1.80kg 0.75kg
1992 1.70kg 1.80kg 0.75kg
1993 0.65kg 2.00kg | 1.25kg 20g
1994 3.00kg 509
1995 0.75kg 45¢
TOTALfromFP | 7.13kg | 1.08kg | 9.15kg | 1.75kg | 1.50kg | 3.00kg 115¢
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Cont......... Table1

SINGLE FERTILIZER COMBINATION (per treefyear)

MULTILOC SITES
AS UREA KCl AP SP T14 NaCl Dol Borax
3. Mulanay,
Quezon
1986:
Field-Planting (FP) 1509 1509
6-months after 200g 250g
1987 5009 600g
1988 400g 4509
1989 1.00kg 1.20kg
1990 1.25kg 1.00kg
1991 1.50kg 1.50kg
1992 1.70kg 1.50kg
1993 1.45kg 1.25kg
1994 2.00kg 1.50kg
1995 2.50kg
TOTAL from FP | 8.15kg 6.60kg 4.50kg 1.50kg
4. Guinobatan,
Albay (ARC)
1986:
Field-Planting (FP) 1509 1509
6-months after 2009 2509
1987 5009 600g
1988 7509 900g
1989 1.50kg 1.80kg
1990 1.25kg 1.50kg
1991 0.71kg 1.40kg 0.65kg
1992 0.75kg 1.50kg | 0.60kg 40g
1993 1.25kg 1.25kg
1994 1.50kg
1995 1.25kg 1.75kg 1.5kg
TOTAL from FP | 9.81kg 5.65kg | 4.80kg 1.90kg | 1.5kg
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Cont........ Table 1

SINGLE FERTILIZER COMBINATION (per treefyear)
MULTILOC SITES

AS UREA KCl AP SP T14 NaCl Dol Borax

5. Baybay-Leyte
(VISCA)
1986:
Field-Planting (FP) | 150g
6-months after 2009

1987 0.50kg
1988 0.75kg
1989 1.00kg
1990 1.50kg - | 1.50kg
1991 1.00kg - - | 1.00kg | 1.35kg
1992 1.20kg
1993 - - - - - | 250kg | 1.00kg
1994 - - - - - 2.50kg - - 409
1995 - - - - - | 3.00kg - - 50g
TOTALfromFP | 505kg | - | 1.50kg | 1.00kg | 1.35kg | 8.00kg | 1.00kg | - 90g
6. Carmen, Bohol
1986:
Field-Planting (FP) 150g ) 150g
6-months after 200g } 250g }
1987 5009 | - | 7259 | - | 600g
1988 750g - | o900g
1989 . . .
1990 1.50kg - 1.60kg - 1.00kg - -
1991 0.50kg - |orskg |- - - 0.65kg | 0.70kg | 14g
1992 0.50kg - | 075kg | 0.65kg | - - - - 14g
1993 . . . ; - | 175kg | 1.00kg | - 20g
1994 - - - - - 2.00kg | 1.00kg -
1995 1.25kg - - - - - 1.50kg | 1.50kg
TOTALfromFP | 9.81kg | - | 4.10kg | 0.65kg | 1.60kg | 3.75kg | 4.15kg | 2.20kg | 48g
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Cont....... Table 1

SINGLE FERTILIZER COMBINATION (per treelyear)
MULTILOC SITES
AS UREA KCl AP SP T14 NaCl Dol Borax
7. Mambuaya,
Cagayan de Oro
1986:
Field-Planting (FP) | 150g - - 2009
6-months after 2009 - 2509
1987 5009 - 600g
1988 1.00kg - - 1.10kg
1989 0.50kg - 0.75kg - -
1990 0.75kg - - 1.50kg | 1.00kg
1991 0.50kg - 1.30kg - - - 60kg - 189
1992 0.60kg - 1.80kg - 0.90kg - - - 509
1993 1.50kg - 1.50kg - 1.00kg - - - 40g
1994 - - - - - 2.00kg | 1.00kg - 509
1995 - - - - - 2.50kg | 1.00kg - 509
TOTAL from FP | 6.70kg - 6.20kg | 2.80kg | 2.90kg | 4.50kg | 2.60kg - 2089
8. Tagum, Davao
Norter (TRRC)
1986:
Field-Planting (FP) | 150g - 1509
6-months after 2009 - 2509
1987 5009 - 600g - - - - - 20g
1988 7509 - 8509
1989 1.00kg - 1.10kg
1990 0.50kg - 1.25kg
1991 1.00kg - - - - - 1.35kg - 40g
1992 1.00kg
1993 - 0.50kg - - - - 2.50kg | 1.50kg 40g
1994 - 0.40kg - - - - 2.50kg | 1.50kg 40g
1995 1.25kg - - - - - 1.50kg | 1.50kg
TOTAL from FP | 5.35kg | 0.90kg | 4.20kg - - - 7.85kg | 4.50kg | 1.40g
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Cont......... Table 1

MULTILOC SITES SINGLE FERTILIZER COMBINATION (per treelyear)
AS UREA KCl AP SP T14 NaCl Dol Borax
9. Sn. Ramon,
Zamboanga City
(ZRC)
1986:
Field-Planting (FP) 1509 - 1509
6-months after 2009 - 2509
1987 500g - 700g
1988 600g - 1.00kg
1989 1.00kg - - 1.10kg
1990 1.00kg - 1.70kg
1991 1.30kg - 2.25kg - 0.60kg - - - 40g
1992 1.12kg - 2.50kg | 1.00kg - - - - 60g
1993 - 0.35kg | 1.60kg | 1.00kg
1994 - - - - - 2.00kg | 0.75kg - 35g
1995 1.25kg - 2.00kg
TOTAL fromFP | 7.12kg | 0.35kg | 12.15kg | 3.10kg | 0.60kg | 2.00kg | 0.75kg - 135g

AS (21-0-0); Urea (46-0-0); SP (0-20-0); AP (16-20-0); T14 (14-14-14); KCI (0-0-60); Nacl (Common Salt); DOL
(camgCO03-dolomite); Borax (11% B)
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