INFLUENCE OF SCIL, CLIMATIC FACTORS, AND NUTRITIONAL
STATUS ON THE PRODUCTIVITY OF YMD X WAT “MAWA”
COCONUT HYBRIDS IN THE PHILIPPINES!

S.S. Magat, L.M. Alforja, and R.Z. Margate?

The yield performance of Ivory Coast (YMD x WAT)
hybrid coconuts grown under varied soil and climate
conditions in different pilot farms established in the
Philippines in 1977 was evaluated.

The YMD x WAT hybrids with balance nutrition pro-
duced generally higher nut and copra yields under areas
that are coastal and have low typhoon frequency, wet
climate, and high soil water holding capacity. These areas
are found in Mindanao (Southern Philippines) which is
almost typhoon-free and has adequate and uniformly dis-
tributed rainfall year-round.

Thehighest nut production (150 nuts/tree) and highest
coprayield (4.3 tons/ha) peryear wereobtainedin the pilot
hybrid farm in Sta. Cruz, Davao Sur, Southern Mindanao.
Averages of 58 nuts/tree and 1.7 tons copra/ha were pro-
duced underthe same condition (1981-87 production years).

For future plantings of YMD x WAT hybrids in the
country, the conditions cited above should be considered
by planners in the choice of the best agronomic advan-
tages and economic interest.

INTRODUCTION

A series of evaluations on the adaptability of the
Ivory Coasthybrids tested in pilot hybrid farms (PHF)
in the Philippines was conducted since the hybrids
were established in 1977. These were the same hy-
brids intended for the initial replanting program of
the government.

Earlier observations revealed that on the basis of
growthand precocity, thehybrids gencrally performed
well in areas with more or less even distribution of
rainfall (Magat, et al. 1978 and 1979; Prudente ct al.
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1980; Santos et al. 1982, and Margate et al. 1983).
Conversely, the same workers pointed out that the
hybrids did poerly under dry areas with uneven dis-
tribution of rainfall.

In 1985, Alforja, et al. attempted to include ty-
phoon frequency as another factor affecting the pro-
ductivity of the hybrids, in addition to land form and
climate which were previously considered. They
found out that the hybrids appear to be selective with
the following seemingly ideal environmental condi-
tions: wet to humid climate with no or low typhoon
frequency, and flat lands with good internal and
external drainage.

De Nuce Lamothe et al. (1986) cited that PB 121 or
“Mawa” hybrids have been tested in 40 countries and
found to have a large spectrum of adaptation in al-
most a hundred different ecologies. Insub-optimal or
evenmarginal conditions, thehybrids still yield higher
than thelocaltalls, evenif the yieldsarerelatively very
low. However, same report mentions that other
hybrids are moreadapted to specific types of environ-
ment. For instance, PB 111 (CRD x WAT hybrids)
grown on well drained soils with no water deficit give
higher yiclds than those of the PB 121, but have less
tolerance to drought.

This paper, aside from verifying earlier results,
also attempts to extract additional information on the
importance of soil water holding (retention) capacity
as an additional significant factor influencing the
production of the YMD x WAT hybrids introduced in
the Philippines.

MATERIALS AND METHODS
Source of Data

The yield data obtained from 26 of the 133 Pilot
Hybrid Farms (PHF) established in 1977 were used in
this study. The YMDx WAT hybrid was chosen in the
evaluation because itis the only hybrid that is widely
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represented in the different agro-climatic conditions
in the Philippines.

Observations were recorded from 1981 to 1986.
The yield characters evaluated specifically were nut
production and copra yield.

Methodology

The 26 PHFs shown in Table 1 were grouped based
on the following factors:

Factors Levael Description Code
1. Typhoon frequency 1 Low (0-10%) |

(Basedonthe 20- 2 Madium (11-20%)

yr normal values 3 Madium high (21-30%)

from 1950-1971, 4 High (31-40%)

PAGASA)
2. Climate type 1 Wet: Rainy throughout the A

(Basaed on Hernandez year with more than

1975, PAGASA) 9 wet months

2 Humid: Rain evanly 8

distributed throughout the
year with 7.5 to 9 wet
months

3 Moist: Rain sufficiently Cc
distributed with 6-7.5
months

4 Dry: Rain not sufliciently D
distributed, at most 4.5
to 6 wel months; and

5 Arid: More dry than wet E
months, at most 4.5

wel months
3. Land form 1 Coastal fiat CF
2 Coastal upland cu
3 Inland flat IF
4 Inland upland 1Y)
4, Soil water holding 1 High {(clay, clay loam, HR
(retention) capacity and sandy clay)

(PCARRD 1976) ° e
2 Medium (logm. sil]y_qlay MR
loam, and sandy clay loam)

3 “Low (silt loam, sandy loam LR
siit, and gravely loam)

4 Very low (loamy sand, VLR
sand, and stony land)

R'ESULTS AND DISCUSSION
Influence of Typhoon

The main effects of typhoon occurrence on the
yicld performance of the YMD x WAT hybrid are
shown in Table 2a. The highest annual mean nutand
copraproduction (51.0nuts/treeand 1.511 tonscopra/
ha., respectively) were observed on areas with low
typhoon frequency. The average annual maximum
yiclds of 150.7 nuts/tree and 4.258 tons copra/ha
were also obtained in the same arca. In comparison,
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low yields were observed on arcas with typheon
frequency of medium high to high.

Generally, the performanceof YMD x WAT hybrid
is negatively influenced by the higher typhoon fre-
quency as shown in Figure 1. This result is consistent
with an earlier repport (Alforja et al. 1985), supporting
that typhoon is a destructive and negative factor in
coconut production.

Yield reduction estimates of YMD x WAT hybrid
on arcas with higher typhoon frequencies are shown
in Table 2b. On the average, areduction of about fifty
percent on nut and copra production was noted on
arcas with typhoon frequencies of medium to high.

Influence of Climate

Shown in Table 3 is the main effect of climate types
on the yield performance of YMD x WAT hybrid. The
highest annual mean nut and copra production was
observed in the wet climate areas with 57.8 nuts/tree
and 1.663 tons/ ha, respectively. It wasalso noted that
highest maximum yield wasobserved under the same
climate type. The lowest yield was observed in the
arid climate, with 14.1 nuts/tree and 0.401 ton copra/
ha.

Figure 2 shows how climate exerted a strong influ-
ence on the yicld. More nuts and copra were pro-
duced as climate changed from arid to wet type areas,
with the highest produced at the latter. Magat (1977),
in an attempt to map Philippine rainfall distribution
in relation to coconut suitability, had shown that
suitable coconut plantings predominate in areas with
no long dry season or with more wet months (most of
Mindanao, Eastern Visayas, and Eastern arecas of the
country). The effect on a normal “Mawa” hybrids
grown undecr said conditions are shown in Figure 3.
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Figure 1. Effects of Typhoon frequency on mean

yield of YMD x WAT hybrids.
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Soil Condion Physical Foature
Region  PHEF Location Drainage' Soi WHC?  Waler Land Average Topography Climale Ty phoon
Int.  Ext. Texiure? Table Form¢ Elevation Type* Freq6
: Deplh
| 1. Bauang, Ls Union G G cL HR Shaliow CF 5m Flat E I
I 2. Sarchez Mira, Cagayan G G Fine S VLR Moderale CF 10m Flat B v
I 3. San Andres. Romblon G G FineS VLR Mogerale CF 10m Flat o n
n 4. Sto Tomas, Batangas. F G cL HR Moderate u 80m Flat-rofling D m
n 5. Gasan, Marinduquo G G L MR Moderate CF ém Flat B n
n 6. Calapan, Mindoro Or. G G CcL HR Moderate cu 5m Flat-rofling B n
It 7. Genaral Luna, Quezon F G c HR Desp IF 180 m Flat B i
1} 8. Baao. Camarines Sur G G cL HR Modsrate IF 80m Flat B [}
1} 8. Sn. Mig. Tabaco, Albay G G CL HR Moderale 1] 50m Flat-rolling B 1]}
[} 10. Guinlajon, Sorsogon G G cL HR Moderate u 60 m Flat-rolling A v
v 11. Banga, Akan F FG CcL HR  Moderale T) 50 m Flat-rolling A |
W 12. Toledo. Cebu G G Gravolly L LR Moderate cu 40m Flat-rolling A n
v 13. Zamboenguita, Neg. Or. G G SiL MR Modurate CF 60m Flat-rolling D 1
v 14, Catbalogan Samar G G cL MR Mooceraw cu 100-150 m Sleep-Stopa A I
v 15. San Juban, E. Samar G G cL MR Moderate CF 50m Flat-roling A I
v 16. Macrohon, S. Leyte c G € HR  Moderate cu 50m  Flatoling 8 it
Vi 17. Talisayan, Zambo City G G SiL MR Deep CF 4Om  Flat B |
Vi 18. Balangasan, Zambo Sur G G CcL HR Deep cu 180m Flat-roling A I
Vi 18. Sindangan. Zambo Norte F F SiL MR Shallow CF 0om Flat B 1
Vil 20. Kauswagan, Lanao Norte G G CcL HR  Deup cu 65m Rolling A !
wi 21. Medina, Misamis Or. G G L MR Modwrate CF 14m Flat A i
vh 22. Taguibo, Butuan G F cL HR  Moderale IF 120m Flat A I
Vil 23. Mabini, Davao Norte G G CL HR  Moderate CF 20m Fiat A 1
Vi 24. Santa Cruz. Davao Sur G G [ HR  Moderate cu 45m Flat-roliing A 1
Vi 25. Mati, Davao Crionlal G G c HR  Moderale u 80m Flat A |
Vil 26. Malapatan, S. Cotabato G G E MR Moderale CF 15m Fiat () |
*G-guod: FG-awy good: F-tair
2C-clay; | tam; S-sand; Sisit
THA hugh WHC (Waler hoiding {reterton) capaciy: MA-medium WHC; LR-ow WHC: VLR-very kow WHC
‘CF-Coantat tat; CU-Costal uptand. I inland Hal; 1L mdand upland
SA-wel: mory than 9 wet monihis, B-hmid 7.5 10 9 wet morthe; C-moist: 6 10 7 5 wet months;
D-dry: 4 5 1o & wel monihs;E arit lowar [han 4.5 wel months,
Mo (1-10%; llnediem (11-20%):
Hl-meadium high (21-30%; 1V-ugh (31-40%,).
TABLE 1.  Environmental conditions prevailinginthe
26 Pilot Hybrid Farms(PHF) in the Philip-
pines (1977-1987)
i;phoon NUU_"ea Copr»a/ha Typhoon Nuttree Coprasha
“rguency N Mean Min. Max Mean Min. Max. Frequency - % Mesn %
Number Ton
Number Ton/ha
Low o - - -
Iow 11 51.0 18.5 150.7 1.511 0517 4258 Medium 239 46.9 0.680 45.0
Uzgium 6 271 13.2 72.0 0.831 0.400 2.233 Medium high 25.9 50.8 0.841 55.7
i . i 25.4 49.8 5 526
edium high 7 251 135 355 0670  0.400 0.970 High 0798
Hah 2 2586 20.8 30.3 0.7186 0.570 0.862
Average 25.1 492 0.772 51.1

'Mean of 6-yr production.
N - Number of sample PHFs

TABLE 2a. Main effects of typhoon occurrence on
annual mean yield of YMD x WAT hybrid
grown in the Philippines’
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Figure 2. Effects of Climate type on mean yield of

YMD x WAT hybrids.

'Mean of 8-yr production.
N - Numbaer of sampte PHFs

TABLE 2b. Yield reduction estimates of YMD x WAT
hybrid at higher typhoon frequency areas

-+

‘ ; : ' £ ¥
A normal productive MAWA hybrid grown
at Pilot Hybrid Farm Sta. Cruz, Davao del
Sur.

Figure 3.
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Climate Nut/tree Copra/ha
Type N Mean Min. Max. Mean Min. Max.
Wet 10 57.8 18.5 150.7 1.663 0.517 4.258
Humid 9 289 13.2 70.0 0.836 0.408 2.155
Moist 1 320 - - 0.988 - -
Dry 5 271 13.2 355 0.736 0.400 0.970
Arid 1 14.1 - - 0.401 - -

‘Mean of 6-yr production.
N - Number of sample PHFs.

TABLE 3. Main effects of climate on annual mean
yield of YMD x WAT hybrid grown in the
Philippines
Land Nut/tree Copra/ha
Type N Mean Min. Max. Mean Min. Max.
Number T/ha
Coastal flat 11 42.1 141 95.8 1.236 0.401 2.765
Coastal upland 7 36.7 135 150.7 1.029 0.408 4.258
Inland flat 3 447 225 64.2 1.309 0.604 1.938
Inland upland 5 25.0 18.5 49.8 0.645 0.400 1.208

'Méean of 6-yr production.
N - Number of sample PHFs.

TABLE 4.

Main effects of land form on the annual

mean yield of YMD x WAT hybrid grown in

the Philippines’

Influence of Land Form

The coastal areas produced generally higher yields
while inland upland areas had relatively low yields
(Table 5). An analyses of the nationwide PCA data
(for soil and leaf) confirmed that nut and copra yields
of existing stands of coconut (local talls) were gener-
ally higher in coastal areas compared to inland areas
(Cosico and Fernandez 1983; Magat et al. 1983).

Higher yields obtained in coastal areas could be
attributed to better chlorine nutrition (due to nearness
to sea water). The beneficial role of chlorine in pro-
ducing high copra weight per nutand copra yield was
reported by several workers (Mendoza and Prudente
1972; Magat et al. 1975; and Margate et al. 1979).
Menon and Pandalai (1958) on the other hand, men-
tioned that higher humidity and more stable tempera-
ture in coastal areas explain the higher yield in these
areas.

influence of Soil Water Holding Capacity (WHC)

In terms of mean nut and copra production, the
different WHC capacities appeared to influence the

YMD x WAT hybrids. The highest maximumnutand
copra production were observed on soil with high
water holding capacity (Table 5). This indicates that
adequate soil moisture is likely required year-round
by hybrids to attain high yield of nuts and copra. In
this regard, soils with high WHC such as the clay, clay
loam, and sandy clay types (having high clay and silt
contents) are desirable. This finding support a recent
report that among soil properties, only the % siltand
% clay of soil positively influence the yields of foreign
and local hybrids (Ilagan 1987).

WHC Nuviree Coprasha
N Mean Min. Max. Mean Min. Max.
High 15 325 135 150.7 0.869 0.400 4.258
Medium 8 384 13.2 720 1.143 0513 2.234
Low 1 32.0 % 4 0.988 - -
Very low 2 264 17.4 355 0.770 0.750 0.970

'"Mean ol 6-yr production.
N - Number of sample PHFs.

TABLE 5. Main effects of soil water holding capacity
(WHC)onannualmeanyield of YMD x WAT

hybrid grown in the Philippines®
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CONCLUSION

In general, the results clearly indicate that under
adequate, balanced nutrition, the YMD x WAT or
“Mawa” hybrid produces higher nut yields (70-150
nuts/tree/year) in coastal areas with low typhoon
frequency, wet climate, and high soil water holding
capacity (WHC). These areasarelimited to Mindanao
which is almost typhoon-free and has adequate and
uniformly distributed rainfall year-round (wet and
humid climate types).

In copra terms, the same hybrid under balanced
nutrition produced higher yields (2.15-4.26 tons/ha/
yr)in the same areas found highly suitable for produc-
| ing high nut yields. However, in areas with medium
typhoon frequency and medium soil WHC, average
nutyields of 72 nuts/tree/yrand 2.23 tons copra/ha/
yr can be produced if the hybrid is grown in wet
climate and on coastal flat land form (as in San Julian,
Eastern Samar, and East Visayas).

Hence, for future plantings of the YMD x WAT
hybrid in the country, planners must opt not only for
thebesteconomicinterest, butalso the best agronomic
advantage and incertainareas of the country, namely,
those that are:

1. Under low typhoon frequency (0-10%);

2. With wet to humid climates (rainfall adequate
and uniformly distributed year-round);

3. With well drained soils with high water hold-
ing (retention) capacity (clay, clay loam, and
sandy clay texture);

4. Coastal;

5. With adequate and balanced levels of major
nutrients (N, K, C1, P, Ca, Mg, G, and Na) and
micro nutrients (B, Fe, Mn, Zn, and Cu).
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