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ABSTRACT

ed to identify the best inorganic fertilizer cop.
Hm_._:.sm_ sulfur affecting growth and yield.of processing potato cultivars
Kennebec, Columbus and Po,, know the effects of inorganic fertilizer

| the postharvest quality of processing potato cultj-

containing sulfur on : .
vars, and identify the best cultivars for processing as affected by differ.

ent inorganic fertilizers containing sulfur.

Po, was the tallest and significantly produced the highest
marketable yield up to 22. 6 t/ha., produced higher dry matter content
and specific gravity but had lower ash content and consistently exhib-
ited the highest reducing sugars up to 6.22% contributing to darker

color of chips.

The study aim

ec was the shortest, produced the lowest marketable

ent and specific gravity insignificant with the
ontent and lowest reducing sug-

Kenneb

yield, had dry matter cont
other cultivars, gave the highest ashc

ars which resulted to very light chip color.

Columbus produced yield comparable to Po,, yielded tubers

with higher dry matter and ash contents and highest specific gravity.

The three cultivars and the application of the different inor-
ganic fertilizers containing sulfur produced firm, crispy and perceptible
chips except control with slightly perceptible. Ammonium Sulfate and
Triple-14 application significantly promoted growth as indicated by
increased height of plants. Further, they increased the marketable
yield by 3.76 t/ha and 2.6 t/ha. On the other hand, application of
Potassium Sulfate produced the highest dry matter content, highest

.: L 2 . =
Agriculturist 11, BPI-Baguio National Crop Research and Development

Center, Baguio city.
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ecific gravity and ash content of

ww tassiU m content of 9.n s0il based %% HMM”MWQ: i ey

mﬁv:omam: et Oamama\ mcangm :mwa._._w Moreover, its

of the soil. In oo_.:sﬂ, control had the mronmmw I ey

Jble yield and highest non-marketable yield wﬂﬂﬂmwﬁeﬁﬂ%&wmﬂ
! rs wit

smilar dry matter content, specific gravity and highest ash
content.

Po, applied with Ammonium Su :
est and prod uced higher marketable yie __n_ mﬂm M%,”M%Maww was the tall-
var fertilized with Triple-14. However, it produced wcwon mmﬂasnc.ms-
reducing sugar content leading to darker color of chips. In Ms: .Emw
Columbus applied with Potassium Sulfate gave Evna. with Hﬂw w:m,op
reducing sugar, higher dry matter content, highest specific %.?:wﬂww

ash content.

RATIONALE

Potato is one of the best and most popular root crops which
has been grown successfully in the highlands of Benguet, Mountain
province and other areas with similar agro-climatic situations. Itisa
herbaceous plant that belongs to the Solanaceae family and has matu-
nging from three to four months depending on the variety.

pit (1978), this crop thrives best in areas of 300 to
atemperature of 15t025°C in

rity ra
According to Ali
1,500 meters above sea level and with
a well drained loam soil having a pH ranging from 5.5 to 6.5.

traditionally related to tuber size,

Potato quality has been
and

shape, appearance, shallow eyes, free from injuries and defects
edibility of the cooked tubers. However, because of the increasing
demands for processing potato and continuing campaign for improved
nutrition, other quality considerations are being emphasized suchas
high dry matter content and low reducing sugars to quality chips and

French fries.
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.;8%::% m_.a_mm_saozn_mco..svseﬁ,
. b%ﬁa be modified and improved by cultura] m_aaw_w,_nw e
uoza_owmosa. One cultural management factor is throy gh fepy; __.o__,
_g.a_da.:ﬁ application of sulfur with the use of potassiyp, m_“__wm,
L ses the starch content and other quality component of E_Hm.a
incred '1086). Further, sulfur is responsible in adding flay.
Mwﬂw and required for chlorophyll formation to yield ¢ e

. E‘U
drates and increase starch content (Devlin, 1977). _ ohy-

OBJECTIVES

1. Identify the best inorganic fertilizer containing sulfyr affe
orowth and yield of processing potato cultivars.

o Mao& the effects of inorganic fertilizers containing sulfyr o, "
postharvest quality of processing woﬂmﬂo cultivars. Iden tify ﬂ_“m
best cultivars for processing as affected by different EQ,mN:.o
fertilizers containing sulfur. ic

OZJW

REVIEW OF LITERATURE

Variety is a great factor influencing the quality of potato tubers
Secondary are the cultural factor and environment where the crop mm.
grown (Zaag, 1982).

According to Coumou (1985) the processing industry is very
particular about quality and therefore, sets strict requirements to prodyce
a high quality product on a cost-effective basis and these are size of 4
least 40-60 mm for chips and 50 mm and above for French fries, long-
oval or long shape, free from injuries and defects, high dry matter
content of 20-24% and low reducing sugars. Likewise, IAC (1989)
recommended tubers with 50-55 mm size, smooth shapes, shallow eyes
with dry matter of 21% and low sugar content of at least 2% mQ,.
processing purposes. However, dry matter content higher than 25% is
ho longer Rno_:ﬂo_ama because the resulting chips become too hard
Further, tubers with shallow eyes, long or oblong shape for maom_:m:m

i of organic fertilizers containing sulfur

.i\ﬂ_:m ne w m

ength and with an average soluble sofids of %

strip g1 are required by processing companies (

9 e o
Ya OF specific gravity
of 10

Yang, 1993,

Earlier, Harris (1978) stated that specific gravity (starch
o content) is an W.Enonmﬁ measure of quality m:a,mm&nmwmw w_m
e dliness :.mnm extensively ,ﬂ‘ Processors 1o assess the suitability for
a0 duction o*.. French fries, m:_um and dehydrated products since
&m_a_ of n:.&:oﬁ is greater per unit fresh weight from tubers with high
moEEa mo__a.ooam—.n. Further, Fehr (1987) revealed that cultivars or
S bers w ith high solid content are .v_.amm:& for processing because they
2 il *.m.",..ﬁ_., absorb _omm.o: .;q fried and indicates a mealv ”Sﬁﬁ.m
2 of high amylose which is a component of starch.

Smith (1977) stressed out that sugar content causes brownine
and low content results to lighter color after cooking. This is B:.&Som

the reaction of the reducing sugar with amino acids durine the frvine

process (Maillard reaction). As a result dark brown substances are
formed. He also added that brown discoloration after cooking is lessened
whenchipsare blanched in hot water before frying to extract mﬁ reducing
sugar. p

rmama mm::mmo.ﬁ 1996) found out that the best sensorv qualities
of chips are light yellow in color, slightly oily, crispy and very n\manggn.

Brady (1985) stressed that nitrogen is an essential component
of the proteins and related amino acids which are critical not only as
building blocks for plant tissue but also as in the cell nuclei and
protoplasm in which the hereditary control is vested. He also added

that it regulafes the utilization of phosphorus, potassium and other

constituents. Likewise, phosphorus improves the development of lateral
and fibrous roots, and lessen plant maturity or counteracts the effects of
nitrogen and constituents of nucleic acid, phospholipids, coenzymes,
NAD, NADP, ATP and ADP. Meanwhile, potassium is important in
the synthesis of amino acids and protein from ammonium ions, synthesis

of starch and is required by plants for translocation of ammonium ions
and sugar (Rue et al.,1986).
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On the other hand. Epstein (1972) mentioned that sulfy; e

property of certain enzymes concerned with .E_o:..mw::_cma and Nitroge,,
fixation and this may be due to E_::,_.._:._E_mmm or bonds Presen;
Moreover, some amino acids contain sulfur like cystein and Emz:o_z.zn.
which are building blocks of protein and ﬁ,ﬁdmw.mﬁo_.ﬁ sulfur affects fhe
protein quality of potato tubers (Mengel and W.:.S\v 1987). They fithe.
stated that the disulfide bonds of m:_.?_. nozz._.ccnm to the formatioy, o
enzyme proteins responsible for glutelin formation for better consiste ncy
and baking quality of potato powder. ;

METHODOLOGY .

The study was oouqcoan for three trials. The first tria] Wiis
pril-July) and the second and third trials were

during the rainy season (A :
d eason (November-February)

carried out during the dry s
A 225 square meter area was thoroughly prepared for 15
treatment combinations replicated four times. Each treatment was

assigned in a plot measuring 0.75 x 5 meters laid out in randomized

complete block design (RCBD) involving factorial arrangement.

Inorganic fertilizer application was based at the rate of 150-

150-150 kg N-P,05-K,O and supplemented with three (3) tons chicken
manure per hectare. The required amount of chicken manure was applied
basally in all treatment plots including the control.. Split application of
inorganic fertilizer was done wherein half was applied basally.into the
treatment plots while the remaining half was side-dressed at hilling-up

one month after planting.

Single row method was used planting the moo%ma_omm at a distance
of 75 cm between rows and 25 cm between hills. There were 20 plant

hills in every plot.

Spraying started two weeks from emergence and at weekly
intervals thereafter to prevent insect pests and diseases. Yellow traps
were also installedto prevent leafminer infestation. Irrigation was applied

83

[ apiilizers contalining u:g{\
\:\.‘_\t: .\ g
e 1t o &\.

mf7
eck _.«‘ fo _:mm:ﬁm_z soil moisture for *wc..:?_“q_a mﬂo,.t:., sl &nﬂknwcwan_:.
ﬁoﬁ::m was done as need arose during the growth duration of the
crop-
The treatment were as follows:
Factor A. Cultivars (C)
= Kennebec

Columbus
Po, (Agria was used in the second frial)

I

]

C,
C,
C,

Factor B. Inorganic Fertilizer Containing Sulfur (F)

= Control

Ammonium sulfate (21-0-0-24 S)
Ordinary superphosphate (0-18-0-14 S)
Potassium sulfate (0-0-50-17.6 S)
Triple 14 with sulfur (14-14-14-12 S)

o

w
1

I

g2 Fes Mes Mg Bl
I

s

Data gathered:
A. Growth and Yield m.»..mamnnﬂm
1. Final height (cm). Plant heights were measured from 10 ran-
~ domly selected sample plants 70 days after planting.
"5 Marketable yield (t/ha). Total marketable tubers were classified
" by sizes, weighed at harvest and computed in tons per hectare.
3. Non-marketable yield (/ha). Non-marketable tubers were also
" collected, weighed at harvest and computed in tons per hectare.

B. Chemical EE Physical Properties of Tubers

1. Dry matter content (%). Dry matter content was taken by oven
drying the sliced tubers for two days at 70°C. It was computed

by using the formula:
DMC (%) = Ovendry weight
Fresh weight
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5. Sugarcontent (°Brix). Sugar content was determined figp, five
. m&r_.,_:moé? selected sample tubers with the use of a refracyg,

meter.
Ash content (%0). Ash content was obtained by using the

formula:

Ash content (%) = Ash Em_.m_.: e
fresh weight

4. Specific gravity (g). Specific gravity was taken by weigh ing
one (1) kilogram of tubers in air and under water using the
hydrometer. It is computed using the formula:

.mnmo_.mn gravity (g) = Weight in air

Weight in air - weight i
water e e

- C. Sensory Qualities of Potato O&.mﬁm. 5

Potatoes were peeled, cut into chips and washed three 3)
times, dried to remove the surface moisture and fried in veg.
etable oil at 180°C temperature. The chips were processed and
evaluated by the Northern Philippine Root Crops Research and -
Training Center (NPRCRTC) processing and BPI research staff
through the sensory evaluation system and parameters such as:

1. Color. Chips were evaluated using color characteristics: brown,
light brown, yellow, light yellow and yellow cream.

2. Texture. Chip was evaluated using the criteria below:
Firm - chip is solid or compact and do not disintegrate
Soft - chip is smooth and easily shaped

Hard - chip is not easily cut and punctured

‘:\mz\.

3.

» of organic fertilizért contaliing sulfur 84
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ﬁ.ﬂ_.ﬂﬁmbﬁ.w.m. ﬂ.\ur:um were evaluated using the eriterion below:

Very crispy - chip is very casy to crumble

Crispy - chip is easy to crumble

Moderately crispy - chip is nEEEna. without difficulty
Slightly crispy - chip is crumbled wit.; difficulty

Not crispy - chip is bard to crumble

Flavor. Chips were evaluated based on perceptibility rating such
M\MQ perceptible - chip has a very strong flavor

Perceptible - chip has a strong flavor

Moderately perceptible - chip has little flavor

Slightly perceptible - chip has very little flavor

Not perceptible - chip has no flavor

D. Chemical Properties of the Soil

Initial and final pH, Nitrogen, Phosphorous, Potassium and
Sulfate contents of the soil. Before the area was prepared for
planting and after the study, composite soil samples were taken
at random, air dried, pulverized and analyzed through.

pH. This was taken through the use of a glass electrode pH
“meter.

b.  Nitrogen (%). This was determined by multiplying the or-
_ ‘ganic matter content to a factor of 0.05.

a.

. Phosphorous (ppm). Bray no. 2 methed.
. d. Potassium (ppm). Flame photometer method

e. Sulfate (ppm). Turbidemetric method.

RESULTS AND DISCUSSION
Effect of Cultivar:

Plant Height
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ficant differences were observe
fected by cultivar (Table 1). Po, produced the ta]j, M
oht of 85.92 cm. and 80.03 cm. in the first ang
I Shortest plants were obtained from Rmssavao
in the second and third trials, in order
herent varietal characteristics wheye

Results showed that signi

plant height as
plants with mean hei
third trials, respectively.
with 40.45 cm. and 38.08 cm. 11
The height of Po; was attributed to In

it is generally viny and late maturing.

Yield

Po. significantly produced the highest marketable yields of
10.17 t/ha and 22.16 t/ha and the highest non-marketable yields of
0.87 t/ha and 1.62 t/ha in the first and third trials, respectively. This
was because the cultivar generally produced more tubers of both desir-
able sizes and mini tubers compared to the two cultivars. Columbus

produced the highest marketable yield of 27.35 t/ha in the second tria]
duced the lowest non-marketable yields of 0.73 v/

and consistently pro .
ha, 0.77 t/ha and 0.59 t/ha in the three successive trials due to varieta]

characteristics of producing more yield of bigger sizes than mini tubers
or rejects. The yield of the three cultivars were comparable to the na-
tional and regional yield of 15 t/ha and 20 t/ha, wnwvmonﬁq_acanm the

dry season.
Dry Matter Content of Tubers

Columbus consistently had the highest dry matter content of
16.39%, 18.67% and 20.94% with an average of 18.66% (Table 2).
The lowest dry matter content was taken from Kennebec with 16.25%,
and 20.15% in the first and third trials. The low dry matter content of
tubers was mainly influenced by varietal characteristics and watery tu-
bers especially when grown during the rainy season.

Sugar Content of Tubers

_ Po, had the highest sugar content of 5.93 °Brix and 6.22 °
Brix in the m..woosa and third trials while the lowest was obtained from
Kennebec with 5.24 °Brix, 5.29 °Brix and 5.54 ° Brix with an average

s of oreanic [fertilizers containing sulfur.
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..S\ER.:Q
of 535 "RED. :_m:wﬁ i SAR R ey browning because of its
amino acids during the frying process which resulted to

_.nmnzo_._ to

darker ch ips. Lower sugar content resulted to lighter chip color.

m_“mn:._n Gravity of Tubers

Columbus had the highest specific gravity of 1.085 grams
followed by Po, with 1.083 grams while Kennebec gave the lowest
specific gravity of 1.081 grams. This means that Columbus and Po,
tubers were denser compared to Kennebec. These results coincide with
the dry matter content where in the higher the specific gravity the higher

the dry matter content.

Ash Content of Tubers

Kennebec gave the highest ash content of 5.96% while the
Jowest was Po, with 5.54%. This indicated that Kennebec contained

more minerals than the two cultivars.

Tuber and Chip Qualities

. Kennebec had oval tubers with white skin and flesh (Table 3)
Columbus had oblong while Po, had round tubers; however, both had
white skin and yellowish flesh.

Kennebec chips had creamy yellow color, firm and fine in tex-
ture, crispy and perceptible. Likewise, Columbus and Po, both had
light yellow color, firm and coarse in texture, crispy with perceptible

flavor.

Chemical Properties of the Soil

Cultivars did not significantly affect the pH and nitrogen con-
tent of the soil after harvest (Table 4). The decrease in pH based on
initial content during the first trial was due to the rainy season where

cations were leached.
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Kennebec plots gave the lowest phosphorous contents of 933
ppm, 84.25 ppm and 102.65 ppm in the three trials while _uou plots w.?o
ntents with 114.60 ppm and 140.20 ppm in the first m:M

the highest co
second trials. Kenneb

ec plants had absorbed and removed more phos
phate ion compared to Columbus and Po, .

There were very slight differences observed on the Potassjypy,
contents and notable differences were observed on the sulfate contentg
of the soil-after harvest (Table 5). Columbus had the lowest sulfate

contents of 20.97 ppm and 20.96 ppm in the first and second trig|g
This indicated that Columbus uptake of sulfate was more than the ty

cultivars.

Effect of Inorganic Fertilizers Containing Sulfur:

Plant Height

The application of Ammonium Sulfate consistently produced
the tallest plants with 76.85 cm., 46.50 cm. and 56.97 cm. in the three
trials (Table 6). This was followed by the application of Triple-14 with
75.35 cm., 42.35 cm. and 56.30 cm. while control produced the short-
est plants with 57.50 cm., 36.47 cm. and 49.56 cm. This proved that
fertilizers containing nitrogen promotes the growth of "plants.

Yield

The application of ~Ammonium Sulfate produced higher
marketable yield of 10.25 t/ha. 23.31 t/ha. and 18.26 t/ha. , while the
lowest marketable yield was obtained from the control with 8.32 t/ha.,
14.10 t/ha and 18.11 t/ha. in the three trials. Control also produced the
highest non-marketable yield of 1.14 t/ha. and 1.84 t/ha. in the first and
second trials. This indicated that application of Ammonium Sulfate
supplied the nutrients needed by the plants which led to the:production
of more yield. On the other hand, control had insufficient nutrients
needed by plants that resulted to the least production of quality yield

jnfluence of organic Sertilizers containivig sulfur 89

but more on mini tubers which are non-marketable. It was aiso b

served that yield taken from the application of the different mso.,. SH_-
fertilizers were nosmmqmv_n to the national and regional yield of | erM
and 20 t/ha, respectively. Further, incidence of bacterial blight was
observed but insignificant to affect the yield.

Dry Matter Content of Tubers

Potassium Sulfate application consistently produced tubers with
the highest dry matter content of 17.21%, 19.53% and 20.78%, re-
spectively in the three trials (Table 7). Lowest dry matter content was
obtained from Ammonium Sulfate application with 15.49% and 18.20%
in the first and second trials. Application of potassium increases the
starch content of tubers which is related to the dry matter content and
the eating quality of chips and French fries while excess nitrogen low-
ers the dry matter content of potato tubers (Parnes, 1986).

Sugar Content of Tubers

Triple-14 application produced tubers with the highest sugar

: content of 6.22 °Brix and 6.03 °Brix in the first and second trials while
the lowest was taken from Potassium Sulfate application with 4.85 °

Brix and 5.41 °Brix in the second and third trials. Higher sugar content
caused browning and low content resulted to lighter color of chips
after cooking. Further, the higher sugar content make it undesirable for

processing purposes.

Specific Gravity of Tubers

Potassium Sulfate application produced tubers with the highest
specific gravity of 1.086 grams while the lowest was taken from Ordi-
nary m:vg.vro%rﬁm application with 1.080 grams. Application of
Potassium Sulfate increases the specific gravity which means more solid
content that is related to the dry matter or starch content.

Ash Content of Tubers
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ced tubers with the highest ash content of ¢ ]
15%

plication gave the lowest ash conte
zed Em.sa produced tubers with h M::%
with inorganic sulfur sources et

Control produ
mmonium Sulfate ap
means that unfertili
ed to plants applied

while A
5.43%. This
minerals compar

Chip Qualities
were slight differences on the chip qualities as affect .
rs containing sulfur (Table 8). Triple-14 m_uw:o&
arker color compared to other sulfur moﬁom“.
rganic fertilizers containing sulfur .?.o.
th firm, crispy and perceptible except control which EoH
tible chips. Dark color of chips is attributed to the
o other hand, sulfur affects the flavor or aroma

There
rganic fertilize
oduced chips with d
ation of all the inoO

by ino
tion pr
The applic
duced chips Wi
duced slightly percep
high sugar content. Onth

of the chips.

Chemical Properties of the Soil

the soil after harvest. Ammo-
ad the lowest pH of 5.21, 5.30
on with 5.27, 5.30 and 5.45, in
of fertilizers containing

Table 9 shows the analysis of
nium Sulfate application consistently h
and 5.36 followed by Triple-14 applicati
the three trials, respectively. The application
pitrogen reduces pH of the soil.

There were no significant differences observed on the nitrogen

content of the soil.

fferent inorganic fertilizers containing
horus content from the initial
This was because
some of the avail-

The application of the di
sulfur significantly increased the phosp
contents of 94.00 ppm, 40.00 ppm and 42.00 ppm.
potato plants had absorbed and removed efficiently
able Phosphorus for their nutritional requirement.

remarkably increased the
m and 686.50 pp™

451.16 ppm anc
mmonium

i The application of Potassium Sulfate

sium content to 804.33 ppm, 648 83
> ] &3 muﬁ
M_MQM& by Triple-14 application with 552.58 ppm,
41 ppm (Table 10). The lowest was taken from A

.Shorte
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gulfate application with 317.58 ppm, 319.5
. , 319.50

This was because Potassium Sulfate and \wa_u_%ﬂuowsa 2% 148 pyo

which contributed to the increase of potassium in Eommm_n Pttt

On the other hand, the sulfate content signi

5 . significantly d
from 31.50 ppm and 25.00 ppm in the first and manoaawammwmmﬁmﬁ_
nt of 13.71 ppm and 13.69 ppm.  Potato plants had used mum

exte
ved some of the nutrients for their growth and development.

remo

?Snwn:ou_mn.onn

plant Height

th Ammonium Sulfate produced the tallest plants
5 em. in the first and third trials (Table 11).
aken from the control plants; unfertilized
first trial and unfertilized Kennebec
monium Sulfate contains nitro-
pared to the control plants

~ Po, applied wi
with 97.60 cm. and 82.5
st plants were usually t
s with 47.80 cm. in the
m. in the second trial. Am
moted growth of the plants com
eplenishment.

Columbu
with 36.67 ¢
gen which pro
with no nutrientr

. 5&...-

ed higher mar-
econd trials,
nfertilized

monium Sulfate produc
9 t/ha. in the first and s
d was obtained fromu
a in the first and third trials.
ication of nitrogen which
pment of the plants. In
sually produced lower
o non replenishment

pment.

Po, applied with Am
ketable yield of 12.47 t/ha. 23.1
respectively. Lowest marketable yiel
Columbus with 7.33 t/ha. and 11.03 t/h
Higher marketable yield was due to the app!
is very much needed in the growth and develo

contrast, unfertilized plants of either cultivar u

marketable but higher non-marketable yield due t
of the major nutrie utritional develo

nt elements forn

Dry Matter Content of Tubers
ssium Sulfate had the high-

lied with Pota
9 in the first and second

Po, and Kennebec apP
4% and 20.30

est dry matter content of 17.9
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zed Columbus and Po; applied with Triple-14 bot

d trials (Table 12). Potassium Sulfate increq,q h
tubers which is related to dry matter no”m

igher the specific gravity, the highey the

trials, and unfertili
with 21.66% in the thit
the sugar content of potato
tent and specific gravity. Theh
dry matter or starch content.

Sugar Content of Tubers

Po, applied with Triple-14 produced tubers with highest s, o
85 °Brix and 6.30 °Brix followed by the same Cultivay
applied with Ammonium Sulfate with 5.90 °Brix and 6.60 °Briy

Further, Columbus and Kennebec applied with Triple 14 and Afitio:
nium Sulfate produced tubers with higher sugar content ranging from

5.25 9Brix to 6.50 °Brix. High sugar content causes browning which js
cessing purposes. Low content results to lighter

content of 6.

undesirable for pro
color after cooking.

Specific Gravity of Tubers

Columbus applied with Potassium Sulfate and ﬂm.:_mm@no., ap-
plied with Ordinary Superphosphate produced tubers with the highest
specifrc gravity of 1.090 grams while unfertilizerd Kennebec and Co-

_._._.Egm applied with Ordinary Superphosphate gave the lowest spe-
cific gravity both with 1.070 grams. High specific gravity means high
dry matter or starch content and also indicates better eating quality.

Ash Content of Tubers

Wg:ocnn applied with Ordinary Superphosphate produced
Ecn.a with the highest ash content of 6.82% followed by Columbus
applied with Potassium Sulfate with 6.33%. High ash content indi-
cates more minerals and protein content.

Chip Qualities

Results showed that on sensory evaluation, Kennebec applied

Jnfluence of organic, Sfertilizers containing sulfur..
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with different inorganic fertilizers containing i
with creamy yellow color, firm and fine Hx_h_wpm“_n_mmﬁw wmwa w50 od__um
chips (Table 13). Columbusand Po, applied with different mﬂ%m__.omwczm
also had light yellow, firm and coarse texture, crispy and namo_._mnmm
chips. The unfertilized three cultivars produced chips swwowwb‘nﬂ“ﬂmwﬂ“

nmaomm_nv_m.

Chemical Properties of the Soil

Table 14 showed the significant differences on pH, nitrogen
and phosphorous contents of the soil as affected by cultivars and W:M_r
ganic fertilizers containing sulfur. Plots planted with the three cultivars
applied with Ammonium Sulfate and Triple-14 had the lowest pH con-
tents ranging from 5.10 to 5.60 while plots applied with other inorganic
fertilizers containing sulfur including the control had higher pH rang-
ing from 5.57 to 5.87. Meanwhile, Kennebec plots with no inorganic
fertilizer had lower nitrogen contents of 0.075%, 0.093% and o.momnx,
in the three trials while higher nitrogen contents were from Po, plots
applied with Triple-14 with means of 0.118% in the second and third
trials. The decrease in nitrogen content from the initial contents of
0.055 and 0.15% was attributed to the absorption of plants and maybe
due to loss of nutrients. Phosphorous contents of  the soil was consis-
tently lowest on control plots planted with Kennebec with 74.75 ppm,

gan

69.25 ppm and 80.50 ppm.

Table 15 shows that plots applied with Ammonium Sulfate had
the lowest potassium contents ranging from 297.50 ppm to 330.25
ppm. Highest potassium contents ranging from 596.50 ppm to 826.50
ppm was obtained from plots applied with Potassium Sulfate. On the
other hand, sulfate content of the soil was consistently lowest on Co-
lumbus control plots with means of 12.86 ppm and 5 ppm  Highest
sulfate content was noted also in plots planted with Po, applied with
Ordinary Superphosphate with means of 52.95 ppm and 4 ppm .
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CONCLUSION AND RECOMMENDATION

RBased on the results, Po, was the tallest, high yielding Cultivap
with higher dry matter content and specific gravity but with lower ash
content and exhibited high reducing sugars contributing to darker coloy

of chips.

Kennebec was short with low yield, gave comparable dry mag.
ter content and specific gravity but with high ash content and Jow pe.
ducing sugar that resulted to very light chip color.

Columbus produced yield comparable to Po, with the highest
dry matter content and specific gravity and Em:ﬂ ash content of

potato tubers.

The three cultivars produced firm and crispy chips:with strong
flavor with the application of the &mmﬁ.a:ﬂioﬁmin fertilizers con-

taining sulfur.
Ammonium Sulfate and Triple-14 application n.H.o_E%oﬁ_ m._,osﬂm
in terms of plant height and increased the marketable yield of tubers
by 1.5 tons/ha to 4.21 tons/ha. Se e DR

Potassium Sulfate application increased the dry Emﬁow con-
tent, specific gravity and ash content of potato tubers. ' Its application
together with Ordinary Superphosphate also increased the pH ‘of the
soil.

It is recommended that :

1. All the three cultivars are recommended for processing with rank
preference of Po,, Columbus then Kennebec, in order.

Z _uoS.meE Sulfate as inorganic fertilizer is reccommended for pro-
cessing potatoes but nitrogen and phosphorus applications are
important to produce higher and quality yield.

[nfluence of organic fertilizers containing sulfur. .

3. Potatoes should be planted during dry season to lessen the ocoy
rence of diseases and to obtain higher yield and dry matter co _”.
tent. 5
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fc fertilizers containing sulfur...

[ufluence of orgdn wq
Table 1. Growth and yield of potato as affected by different cultivars
\.\J Height Marketable yield Non-marketable vi

jtivar 70 DAP (cm) (T/ha) e e yield
n\:x\ [998 1999 2001 | 1998 1999 2001 | 998 o R

s |STRS" 4045 38.08° | 9.65° 2052° 1360° | 083 114 o079 ’
§ S608° 4728 4475 | 93% 2735 1482 | 073 07 05% |
Colimbls — o~ 003 | 1017 - 2216 | 087 - ier |
B e 38T 1676 e
AT 952 1646 14.96 1156 1943 1792 1690

6.00 18.70
Means in @ column with the same letter are not significantly different
2t 5% level DMRT.
.._.mEn.u. Chemical and physical analysis of potato tubers as affected by
: different cultivars

~Cultivar ~ DMC (%) Sugar Content CBrix) | Specific | Ash

e . Gravity | Content

1998 1999 2001 | 1998 1999 2001 | (g (%)

Kennebec | 16.25° 18.88° 20.15° | 524 529° 554° L0s1® | 596
Columbus | 16.39* 18.67° 2094 | 5.50% 564 569 | 1.085 3,697
Tom : : wﬁ..ww; = 20.91* 5.93* - 6.22° 1.083% m.u#w
Agria T 18.24° 5.42%

CcvV 0.69 592 S..mm 7.10  6.00 6.80
(%) 3.10 8.90

Means in a column with the sam
at 5% level DMRT.

e letter are not significantly different
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Table 3. Tuber and chip qualities as affected by different cultivars

Cultivar Tubers Chips
Shape  Skincolor _ Flesh color | Calor Texture Crispiness Flayo,
Yellow
Kennebec Oval White White Cream Firm  Crispy Perce tibl
. Light S ble
O.O_E.u_ucm Oblong  White Yellowish | Yellow Firm - Crispy Perceptib
. : Tight e rle
Pos; Round White Yellowish' | Yellow Firm Crispy = Perceptj
_ Perceptible

Table 4. pH, nitrogen and phosphorus contents of the soil as affected

by different Cultivars
Cultivar pH Nitrogen (%) Phosphorus (ppm)
1998 1999 2001 | 1998 1999 2001 1998 1999 2007 .
Kennebec | 5.53* 5.56" 5.62° | 0.081" 0.098" 0.098" 93.30° 84.25° 102,65
Columbus | 5.42° 5.51° 5.55° | 0.073° 0.107* 0.105° | 114.60° 89.30" 140,20°
Pos S8 .. 5560076 - 0106 | 11215 - . 13430°
Agria 5.40° 0.117 SRR T ]
Tnitial 560 5.10 530 0050 0.15 0.5 .94.00 40.00: 42.00
Content ; : : e
CV (%) 258 4.70.5.10 1951 1630 17.70  16.10 670 720

Means in a column with the same letter are not significantly mmmqanﬂ: :
at 5% level DMRT.

Means in a column with the same lett

at 5% level DMRT.

er are not significantly different

:cé:::.. * r..\.&ﬁ.\.__.___,n fertilizers contalning sitlfur.., .
rable 5, _voﬁ..mmm:_: and sulfate contents of the soil as affected by
&%22: cultivars
R o Potassium (ppm) :
tivar Sulfate ( )
\Q,W\\ 1998 1999 2001 1998 .%MN@ 2
ebec 516.45" 437.60° 458.25° 21.41% 21.30%
\o_wm\_ﬁwﬂﬂ_ﬂl 515.15°  386.10° _466.45° 20.97° 36,06
4&\\\\\ 478.10° 475.00° 23.07 =
% 443.80° : B0 |
Initial 50.00 76.00  50.00 31.50 25.10
Oomﬁm\a
cV (%) 13.92 12.10 8.90 13.29 5.90
Means ina column with the same letter are not significantly different
at 5% level DMRT
Table 6. Growth and yield of potato as affected by different
inorganic fertilizers containing sulfur
— Eo«mw:mn Height Marketable yield Non-marketable yield
Fertilizer 70 DAP (cm) (T/ha) (T/ha)
| 1998 1999 - 2001 | 1998 1999 2001 | 1998 1999 2001
Control - 5750° 36.47° 49.56° | 8.32° 14.10° 18.11° | 1.14* 184 1.00°
71-0-0-24S 76.85° 46.50° 56.97° 1025° 23.31° 1826* | 106" 1.18 0.90°
0-18-0-145__ | 60.88 38.82° 53.61° | 8.165 21.26° 17.03° 067 108 096
0:0:50-17.65 | 61.23° 40.14° 54.97° | 11.95° 21.66° 14.84° 049%™ 122° 095
14.14-14-12S | 75.35" 42.35° 56.30° 901" 2236 1606 | 0.71% 133* 1217
CV (%) 952 1646 600 1496 1156 1870 1943 1792 16.90
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Table 7. Chemic
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al and physical analysis of potato tubers as affected
organic fertilizers containing sulfur. y

P [ Specit
o pecific

Inorganic DMC (%) Sugar Content (" Brix) Gravity -
fertilizer (2 < Ontep

|98 1999 2001 | 1998 1999 2001 | 2001 \m\mw

: |
200

Control 16.80° 18.64° 20.68° | 5.38" 5.16° 578 | hogst f
7100245 | 1549° 1820° 20.75° 555 555" 6.13" | 1.084° #;47
0-180-14S | 1627° 1831" 2053’ Sogtr 565 = 50 N%Iw:“.w]
0-0.50-17.65 | 17.21° 19.53" 20.78" 5400 4.85° 541° | 1.086° Iw.%?
11414125 | 15.95_18.30° 2066" | 622 6.05° 6.08° _d&.ﬂrrﬁ%;
CV (%) 069 592 310 1288 7.10 890 0.60 g5

Means in a column with the sa
5% level DMRT.

Table 8. Chip qualitie

me letter are not significantly different at

s as affected by different inorganic fertilizers 8&&....?@%:5

Inorganic : Chips

Fertilizer Color Texture: Crispiness Flavor
Control Light Yellow Firm Crispy Slightly Perceptible |
21-0-0-24S Light Yellow Firm Crispy Perceptible
0-18-0-148 Light Yellow Firm Crispy Perceptible
0-0-50-17.65 Light Yellow Firm Crispy Perceptible
14-14-14 128 Light Yellow Firm Crispy Perceptible

of organic Sfertilizers containing sulfur...

101

a%.éznn
; 9. pH, nitrogen and phosphorus contents of ¢ il a9 4 E
rable J:E.muamn fertilizers coritaning ..E:.:.e he soil as affected by different
pH Nitrogen (%)
Phosphoru:
. 1999 2001 | 1998 phorus (ppm)
.\\\\ 1998 1999 2001 1998 1999 - 2001
5.65" 5.60° 5.65° |0.072° 0.100° : < :

 control_—1 551" 530° 536" | 0.080° 0.106° S SIT BLOC 11166

700245 L2 5 73 [0.078°_0.108 0.105" | 102.92 _79.58°_126.66°

(LS [ 5,64 565 ST 0.078" 0.108" 0.104" | 11250 93.66° 13166

M-o 501765 | 570 563 570, 0.077° 0113 _0.102" | 10342 8425° 122.66°
=)~ - a a a+ 2 - - -

%\\ 527° 530° 5450 {0.077° 0.1107 0.104° | 118.42° 10033° 13675

125 :

_mwwwa 560 500 530 005 015 015 9400 4000  42.00
W 2o W0 S 107 1951 1630 STLI0 IS0 i 670 720
gmm_nm 5 a column with the same letter are not significantly different at 5% level DMRT.

Table 10. Potassium and sulfate contents of the soil as affected by different
: . inorganic fertilizers containing sulfur.

: .. Potassium (ppm) Sulfate (ppm)

- - Inorganic 1998 1999 2001 1998 1999
Fertilizer

Control 404.83° 382.83° 385.66° | I3.71° 13.69°

21-0-0-24S 317.58° 319.50° 527.08% | 15.67° 15.66°

0-18-0-14S 436.83° 382.83° 397.33° |47.88 4787

0-0-50-17.65 | 804.33* 648.83" 686.50" 16.72° 16.71°

14.14-14 125 | 552.58° 451.16° 53641’ 15.09° 15.08°

Initial Content 50.00  76.00 50.00  31.50 25.10
CV (%) 13.92 12.10 8.90 13.29 5.90
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Chemical and physical analysis of potato tubers as affected by different

ple 12. : ‘ .
Tab cultivars and inorganic fertilizers containing sulfur

102
 the same letter are not significantly different at 594, leve]
Dy,

Means in a column witl
Specific | Ash

\\ S Sugar Content (*Brix) | Gravity | Conten

d of potato as affected by different cultivarg and
Morg,
hje Treat-
(z) t (%)

Table 11. Growth and yiel
fertilizers containing sulfur
i t
Height Marketable yield ments 1998 1999 2001 R
0 DAP (em) e |_—T176.80° 19.30° 19.40° [ 4.60% 2001 | 2001 | 2001
_%mq 1999 2001 | 1998 1999 2001 C Fo . : - . I s TP e
[See v 1937 8661 00 BT L 127 L [15.18° 1840° 20.50°% | 525 560° 5.70°% | 1.088° | 6.06°
[ F L6455 7708 al2l’ | 8030 22970 1568 ] L10° | 1644 1850° 213" | 435 520° 545~ | 1090 |68z
: T 3527° | 7.80% 2020 12.83° | 054" g9 A = .
W wmw Mwwm wwmm 13.54°_ 2032% 13.33° O_MM, H 16.64" 20.30° 20.20 5.85%° 510 5.10° | 1.088° |5.68
©Tea60"_4020° 39.99° [1057- 20705 13.37° 0.80° j S ea TST 5 | G 56 50F |10 |55
a a a cdef al T e : : | .
7 MMMM MMMM w_wm _M_wwa wwmw mmw __ % Feh 16407 1870° 2166 | 575 615 560~ | 1089 6207
m_ : : = 8.60° 27.66° 16.17° 0.42° e 538" 1830° 2080 | 550°° 530° 650 | 1.088 |5.09%
17625 18.00° 1980 | 380°° 605 545 | 1070~ |526° |
633> |

F, | 4955 44.44' 4555 | |
9.90°° 27.68" 13.19° | 0.43*
21.65* 430 438 535 | 1.090°

== [ 706" 18.50"

F, | 4820° 4611° 4516 | 990 A3 043
F, | 6645 50.85° 46.71° 057" 29.04% 12790 | 0:63% =
G Fa. | 7553 B180° -73.49° 9.30°% 15.06° 18.50" | 1.23° ik -
F, |97.60° 3836" 82.55" 12470 1843 23.19°| 1.00° 2.03° Fs _._m.é..:_m.@ou 20.80 5657 635" 598 | 1.088™ | 500%
8195 33.75 80.03' 8.07% 15.93° 22.08" | 1.00° 169° =F, [1720° 17.90° 21.00° | 5807 445° 620™ | 1.089° 00"
F [ 79.70° 3429° 8188 | 12407 17.00° 18.00° [ 040" 204" Sl = - = e . <
F, |95.00° 3620° 82.2I° 3.60° 17.37°_22.037| 0.70° _ 20T° oo 15.43" 17.90° 20.96 590™ 575 6.60° | L0&2" [S5.14F
cv 052 1646 600 1496 1156 1870 1943 1792 16% G 1613° 18.50° 20.66™ | 555 5.70° 620 | 1.080° [4.72%
(%) j F; 704" 19.80° 202677 | 555 5.10% 5.80™7 [ 1.080° [5.62%
¢ letter are not significantly different at 5% level DMRT. F, [ 1525° 17.10° 2166 | 685 6.10° 6307 [1.082 6.23™
3.10 12.88 7.0 890  0.60 6.80

cv 9:69 - 5.92
(*%)

Means in a column- with the sam
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Means in a column with the same letter are not significantly dieren; o s
o uﬁ_{ﬂ_

Table I3. Chip qualities as affected by
containing sulfur

The Philippine

different cultivars anq ;
fery

Joury
al c\,ﬁ_?:ﬁ Ing
:n.__J..

sz.

:waz
=
Treatments Chips
Color Texture Crispiness Flavor
Ci Fo Yellow Cream FineFirm  Crispy Slightly Perogprm-
Fy Yellow Cream  Fine Firm Crispy Perceptibis
F; Yellow Cream  Fine Firm Crispy Perceptible
F; - Yellow Cream = Fine Firm Crispy Perceptible
F. Yellow Cream  Fine Firm Crispy wwwwom?/.r
C, Fo Light Yellow  Firm Coarse  Crispy mzw_&%.wmﬁnmumzm
Fy Light Yellow  Firm Coarse - Crispy mma%m_&a =
, F, Light Yellow - Firm Coarse Crispy- : H_uo.noow:zo _
F; Light Yellow  Firm Coarse. -Crispy Perceptible.
Fs | Light Yellow  Firm Coarse  Crispy - Perceptible
C; Fo Light Yellow  Firm Coarse -Crispy Slightly _ue..onw:za
F Light Yellow  Firm Coarse  Crispy Perceptible
F, Light Yellow  Firm Coarse - Crispy Perceptible
F3 Light Yellow  Firm Coarse  Crispy Perceptible
Fy Light Yellow  Firm Coarse  Crispy Perceptible

(%)

| oy f organ ic fertilizers containing sulfur.. 105
| [fluerc =
| H pitrogen and 1:9%.:351.::3:? of the soil as affected
rable 14 _Mn“_mzqm_.m and inorganic fertilizers containing sulfur
differe? ; I . 1
\wY Soil pH Nitrogen (%) Phosphorus (ppm)
great g 1999 2001 | 1998 1999 2001 | 1998 1999 2001
199 0.075* 0.093" 0.093° | 7475 6925  80.50°
0.083"  0.093° 0.101" | 104.00° 77257  13125°
g 0.075*  0.093* 0.093" | 90.00° 9125% 8925¢
\_uw\ m.a. 577 5770 | 0.083° 0106 0.101" | 9600° 96.00°  96.00
ﬂ\u w& 5427 560" | 0.091"  0.112° 0.103% | 101.75" 87.50°° 11625°
\\m\\nw.mm_%ﬂm.%% 0075 0093 0.106° | 10006° §725% 1155
\oww..\xwmmwl\uﬂmll 525 | 0.083° 0.118" 0.126* | 11200 8725 137.25%
1 2 a a ab za abe 2
|tz 580° 587 0.075° = 0.118° 0.106 | 12525 9225 158.50
\\W\inww\aﬂ 567 | 0.066° 0.106° 0.097" | 109.00° 79.50°  138.50%
-F = : : 2 < 2 3
\\m\\\ﬂma 537° | 0.066" 0.100° 0091° | 12675° 10025°  153.50
\\P\ w._du 2 5.50%% [ 0066° 0.112° 0.103% | 113.75° -86.50° 141.25"°
: h..w _uo - abe :
65 : -
o900 537 542 | 0075 0106 0093 | 9275 74257 11150
L ——T5 65" T 5.60°9 | 0.083° 0.118° 0.113% | 12225° 97.50°
Fo LS 147.25%
—T570° 55079 | 0.083" 0.125° 0.107° [ 10525° 77257  133.50%
3 SN
565" :
B a < * T 1265 113.25°
523% 515°  537% [0075° 0.118* 0.118 :
. 140,50
Initial
Content ~5.60  5.10 530  0.05 015 015 94.00  40.00  42.00
cv 2.58 1 4.70 510 1951 1630 17.70 16.10 6.70 7.20




The Philippine Journal of Plang Iy
- i

106

try

Means in a column with the same letter are not significantly different g s
Table 15. Potassium and sulfate contents of the soil as affecteq by .:m.. leve) U?:ﬁ
er, !

«

and inorganic fertilizers containing sulfur ent oy ﬁ
:j: W
Treatments Potassium (ppm) Sulfat V
1998 1999 2001 1998 Ew_%
BE 374.00° 33800 345.00° | 1438 : Awwm
‘ F, 318.75° 327.50% - 330:25° ﬂw.naﬁ/;ww&/
_ F» 474.50° 415.00"  401.50° ;
‘ F; _ 826.50° 625.50° 682.00°
h F, _ 588.50° 482.00° 532.50"
_ 5.5, _ 44325 389.00%"  401.25°
_ F, \ 324.00° 333.50'% -+ 325:5(¢
E ‘ 42925 . 364.50°% ~ 383.75%
5 803.25° 596.50°  674.75°
F, 576.00°  247.00°  547.00°
T 397.25° 421.50°% " “41075°
F, 310.00° 297.508 325.50¢
F> 406.75 369.00%  406.75°
F; 783.25° 724.50° 702.75°
F; 493.25° 40650 529.75°
Initial ‘
Content 50.00 76.00 50.00 31.50 25.10
CV (%) 13.92 12.10 8.90 13.29 5.90

Means in a column with the same letter are not significantly different at 5 % level DMRT

‘

o of 0741 mic fertilizers containing sulfur.., MOQ
_é..::‘_..a,_“ 1
at
e Hostaro)
Cost of production
1.
&; Labor Cost
>Gﬁw<;% gﬂﬂlcw%w _ Value Amvv J
[ Land E.m_umsaoz and fertilizer 110 @ i :
| application ___ : Pi80/day |  19,800.00 ’
5. Seed pieces preparation and 33 / 5,940.00 ’
3. Care and maintenance
[rrigation (10 times) 50 9,000.00
Hilling-up/weeding 38 6.840.00
%@m\ ; 60 10,800.00
4. Harvesting
Digging 20 3,600.00
Sorting/Packing = 30 5,400.00
Hauling 6 1,080.00
| _SUB-TOTAL 347DAYS | 6246000 |
w.. Cost of Inputs
T Tuber seeds (2,500 kg @ P25.00/kg) 62,500.00
2.~ Pesticides 2
a. Curzate (36 kg @ P500.00/kg) 21,600.00
b. Dimotrin (6L @ P600/1i) 3,600.00
c. Trigard (3 kg @ P6,000/kg) 18,200.00
3. Red bags (1,000 pcs @P7.00/pc) 7,000.00
4. String/straw (2 rolls @ P50.00/roll) 100.00
SUB-TOTAL 113,000.00
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G Siry, e
; ic Analysis
I. Land rental (P12.00/square : Weight of Potato Tubers (kg) Price
meterT. 25,000.00 as fkg
4 cropping season 2,026.50 259095 232245 2422.50 2.416.50 | 25.00 |
| Depreciation of tools 3,000.00 6.755.00 8,636.50 7,741.50 8,675.00 805500 | 20.00 |
{2 SUB-TOTAL 28,000.00 | 3.377.50 431825 387075 4,037.56_ 4,027.50 | 15.00 |
L 1049 % | 1,351.00 1,727.30 1,543.30 1,615.00 1,611.00 | 10.00 |
| [Small (427
* = Modified from Benguet Potato Technoguide (1976), cost of labor and inpygg W | ?E_‘wamucnn yield 13510.00 17273.00 15483.00 161350.00 16110.00 ’
based on 2000 prices. o @_ﬁnszn Seld w #
| [Non-ma 1,320.00 _1,040.00  900.00 830.00 1,080.00
D. Fertilizers \bﬁva (t/ha) 14850.00 18313.00 16383.00 7030.00 17190.00 | |
Tota
| Chicken | Potassium
Item |  dung Ammonium Ordinary Sulfate
‘ (control) Sulfate Superphosphate
| Chicken dung | 8,000 8,0000 8,000 8,000 Tarse | 50,662.50  64,773.75 __ 58,061.25  60,550.00 __ 60,412.50 |
| Sulfur Source 11,927 5414 3,600 LX2 135.100.00 172,730.00 _ 154,830.00 _ 161,500.00 _ 161,100.00
[Sub-Toal | 8000 [ 11,927 13,414 11,600 e 50,662.50 _ 64,773.75__ 58,061.25__ 60,562.50 __ 60.412.50
wﬁ_: 713,520.00 17273.00  15,483.00 16,150.00 16,110.00
Total Cost of Total Gross
Production 211,460 215,387 216,874 215,060 221,099 Returns | 249,935.00 319,550.50 286,435.50 31491250  281,941.11
Net Income | 38,475.00 104,163.50  69,561.50 99,832.50 60,842.11

Net Income
ROl = ==——=——=—===x 100 18.19% 48.36% 32.07% 46.43% 27.51%




