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ABSTRACT

: : ignificantly increased u
Height of stylo plants at first and second cuttings signi pon
miir et phoshate (103.71 kg P20s). Fresh herbage yield

1:cation of 300 kg/ha rock :
appiication 0 g/h kg/ha of rock phosphate was appbed. Totalfresh

also increased when 100 to 400 | )
herbage and dry matter yields of Stylo applied with 100 kg/ha rock phosphate

and supplemented with 30 kg N/ha and 60 kg K/ha were comparable to the yield
of plants applied with 60 kg P2Qs/ha from solophos. F’lant tissue analysis from
<econd to fourth cuttings revealed a general increase in P content, but not in N

and K with increasing rates of rock phosphate application.
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INTRODUCTION or from fertilizer materials with rela-

tively low P solubility (e.g. rock phos-

Acidic soils in Leyte which are  phate). Due to the high cost of

gcncl:ally associated with phosphorus  commercial P sources, attempts

deficiency are widespread in upland  should be made to seek for cheaper

arcas particularly in deforested areas  alternative sources of P such as rock
with hcay)f ramfall. This large area  phosphate.

can be utilized for pasture production The insufficient and poor quality

ifthe soil P deficiency problemiscor-  of forage fed to ruminants con-

rected by the application of phos- tributes to V]
he the low productivity of the
phorus fertilizers (PCARR, 1976). country’s livestock at present

i’:nosgl;]oms to be applied to this soil  (PCARR, 1976). The introduction of
cither be derived from fertilizers  improved forage legumes such as

with readily soluble P (e.g. solophos)  stylo (Stylosanthes guyanensis Aubl.)

200



ide good quality pasture for
:;mp.:: This crop ﬁfcs nitrogen
from the air and con‘tams ad?quatc
quantities of bonc-buﬂd}ng @ncr?ls
«uch as P, K, Ca and vanous vitamins
desirable for livestock nutrition

ock Phosphate on Stylo Under Acid Soils

201

Te = 30-138.28-60 kg N, P2Os,

K20/ha (400 kg rock
phosphate)

*Analysis of rock phosphate

matenal (34.57% P20s)
(Heath et al., 1973).

This study was wnd?dcd todeter- Before planting, soil samples were
mine the growth and yield of stylo at collected from the experimental area
varying levels of rock phosphate ap-  and sent to the Department of
plication and to determine the phos-  Agronomy and Soil Science Soil Re-
phorus level required for optimum  search, Testing and Plant Analysis
herbage yield under acidic soils. Laboratory, ViSCA, Baybay, Leyte

for nutrient and pH analysis.

MATERIALS AND METHODS Seeds of stylo (Stylosanthes

An area with soil pH of 5.15 was
used 1n the study. The experiment

guyanensis) were drilled in furrows
immediately after thorough land

preparation. One week after emer-
gence, the plants were thinned to 18
plants/lincar meter to mect the

desired population of 300,000 plants
per hectare.

Urea (45% N), solophos (0-20-0)
and muriate of potash (0-0-60) were
applied in the furrows at planting.
Ground rock phosphate matenal at
different levels was broadcast and
Ti = 30-0-60kgN and K2O/ha  mixed with the soil 2 weeks before
(no phosphorus) planting. Thiodan and Benlate were
sprayed at 30 ml/20 L H20 whenever

was laid out using the randomized
complete block design with three

replications. Each treatment plot
had an area of 3 x 3.75 m with S rows
cach spaced at 0.75 m apart. The

Scven trcatments used were desig-
nated as follows:

To = 0-0-0 (control)

I =

30-60-60 kg N, P20s, necessary to protect the plants
K20/ha (300 kg solophos)  3gainst insect pests and fungal
damage. The experimental arca was

T3 = 30-34.57-60 kg N, P20s, kept weed-frec from planting until

BISNING (400 ky reck phos- canopy closure. Harvesting was
T started when 75% of the plants at-
tained a height of 40 cm. The plasts
‘n the three inner rows per treat-

: from
ment/plot were clipped 30 cm
the ground. The first clipping wa;
done at 3 months after seeding an30
the succeeding three cuttings at

days interval.

Ts = 30-69.14-60 kg N, P20s,
K20/ha (200 kg rock phos-

phate)

Ts = 30-103.71-60 kg N, P20s,
K207ha (300 kg rock phos-
phatc)
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RESULTS AND DISCUSSION
Soil Analysis

Initial soil analysis revealed the
following results: soil pH = 5.1, or-
ganic matter = 3.68%, Bray #2
phosphorus = 8.79 ppm, and extrac-
table potassium = 187 ppm. Results
imply that the soil has high K and
moderate N and P contents.

Plant Height

Plant height was signiﬁcafltly af-
fected by the treatments during the

first and second cuttings only (Table
1). Regardless of the rates and sour-
ces of P fertilizer, stylo plants did not
significantly differ from each other in
height. Moreover, plants applied
with 300 kg rock phosphate (Ts) were
statistically similar in height to the
plants with no P application (To and
T;) during the first cutting. This
could be attributed to the low 1n-
herent P level in T1 and To and to
possible initial fixation of phosphorus
by the soil in T4 which made P less
available to the plants during the first
cutting. Plants that received 300 to
400 kg/ha of rock phosphate were sig-
nificantly taller than the rest of the
treatments during the second cutting.
In the succeeding cuttings, no sig-
nificant differences in plant height
were observed. This could be at-
tributed to the successive defoliation
during each cutting such that al-
though phosphorus was available to
the plants, limited substrates could be
Syﬂlhesm:d and translocated to the
acnal parts of the plant to replenish
is top regrowth (PCARR, 1983),
Moreover, Epstein (1972) and Tis-
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dale and Nelson (1975) reported that
phosphorus plays a key role in vital
energy metabolism and encrgy trans-
fer processes. It is required for the
synthesis of adenosine triphosphate
and other phosphorylated com-
pounds necessary in energy Mietabo-
lism and cell development.

Nodulation

The application of varying levels of
phosphorus had no significant effect
on the number and dry weight of stylo
nodules (Table 2). Results imply that
phosphorus application did not affect

the nodulation capacity of the plants
regardless of amount applied.

Herbage Yield

Only the fresh herbage yield in the
first cutting and the total fresh her-

bage yield were significantly affected
by the treatments (Table 2). No sig-
nificant differences were noted for

the rest of the cutting periods.

In the first cutting, herbage yield of
plants applied with phosphorus
regardless of source at various rates
are not significantly different. Her-
bage yield in the second cutting was
higher than in the first cutting due to
the formation of more branches and
shoots in the former. In the succeed-
ing cuttings, lower herbage yields
were obtained due to less production
of new shoots caused by the decrease
in the carbohydrates supply in the
plants following frequent cutting.
This in turn could have limited the
assimilates translocated to other

plant parts constituting the herbage
yield.
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Table 1.  Plant height of Stylosanthes guyanensis at four cutting

riods as
varying levels of phosphorus application. . iy
M-“
Plant Height (cm)l

t R e — e st

e First Second  Third Fourth
Cutting Cutting Cutting Cutting

R o T S SRR R, SR
To = Control 558.00b 637.00d 705.00 696.67
Ti = 30-0-60kgN 356.20b 645.80d 808.70 690.33

and K20/ha

(no!P)
T2 = 30-60-60kg N, 701.30a 717.70b 77930 677.83

P20s, KoO/ha

(300 kg solophos)
I3 = 30-3457-60kgN, 701.80a 680.70¢ 727.00 668.17

P20s, K2O/ha

(100 kg rock phos-

phate)
Te = 30-69.1460kgN, 661.30ab 79080 739.33

P20s, K2O/ha

(200 kg rock phos-

phate)
Ts = 30-103.71-60kgN, 754.20a 817.20a 81620 727.67

P20s, K2O/ha

(300 kg rock

phosphate)
Te = 30-138.28-60kgN, 759.50a 825.80a 80120 701.83

P20s, K2O/ha

(400 kg rock

phosphate)
C.V. (%) 10.94 5.96 5.46 6.55

'Computed based on RCBD with subsampling. Treatment means within a column

followed by a common letter and those without letters are not gignificantly different at 5%
level, DMRT.

Within 6 months, the total fresh The dry matter production from
herbage yields of fertilized plants  the first to the fourth cutting was not
were significantly higher than the significantly affected by the treat-
control (To). This agrees with the  ments (Table 3). :I'he trend for' the
findings of PCARR (1983) that total dry matter ylelds of stylo in 6
stylogenerally establishes better and months is almost s1m11ar to that of the
grows more profuse with phosphate  total frcsP hc;bagc yield. The dry
fertilizer application. matter yield is related to pasture
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Table3 Dry matter yield of Stylosanthes guyanensis at four cutting periods as affected

by varying levels of phosphorus application.
s Dry Matter Yield (t/ha) Dry Matter
Fist  Second Third Fourth 6 months’
Cutting Cutting Cutting Cutting  (tons)
-
To = control 038 1.44 185 1.15 4.82b
T = 30-0-60 kg N
and K2Oha(noP) 0.66 2.44 2.11 1.67 6.88a
To= 3060-60 kg N, 131 2.48 255 148 1.82a
P20s, K20 /ha
(300 kg solophos)
Ts= 30-3457-60kgN, 105 2.41 2.22 141 7.09a
P20s, K20/ha(100 kg
rock phosphate)
Te = 30-69.1460kgN, 097 2.59 229 159 7.44a
P20s, K20/ha (200 kg
rock phosphate)
Ts = 30-103.71-60kg N, 123 2.26 241 133 7.23a
P20s, K20/ha
(300 kg rock phosphate)
Te = 30-13828-60kg N, 140 222 2.26 159 7.47a
P20s5, K20/ha
(400 kg rock phosphate)
CV. (%) 40 .84 19.50 19.30 12.65

fresh herbage yield) to evaluate how
productive a pasture because the lat-
ter is highly dependent on caviron-
mental factors, ¢.g. soil moisture.
Generally, the fresh herbage and

dry matter yields of stylo particularly

from the second up to the fourth cut-
tings were not significantly affected
despite the increase in phosphorus
content in the tissue (Table 4). This
could be attributed to the limited syn-
thesis and translocation of substrates
as a result of frequent defoliation.

Phosphorus contents were sig-
nificantly different among treatments
from the second to the fourth cutting
(Table 4) whereas no significant daf -
ferences were noted on the nitrogen
and potassium contents from the first
until the fourth cutting (Tables 5 and
6). In the second cutting, application
of rock phosphate at 100, 300 and 400
kg/ha significantly increased the

phosphorus content in plant tissucs.




Annais of Tropical Researcy,

Table 4. Phosphorus content of Stylosanthes guymcr.wis.at four cutting periods -
affected by varying levels of phosphorus application.

S G T e ey
—————-—————_—-—“—\

Treatment First Second Third Fourth
Cutting Cutting Cutting Clltting
—————-—-———_‘——_—'——_—_———__—_——\
To = control 0.15 0.19¢ 0.22bc
Ti =300-60kgN 0.15 0.19¢ 0.20¢
and K20O/ha (noP)
T2 = 30-60-60 kg N, P20s, 0.17 0.19¢ 0.23b
K20/ha (300 kg solophos)
T3 = 30-34.57-60 kg N, P20s,  0.17 0.21bc 0.20ab 0.25ab
K20/ha (100 kg rock
phosphate)
T4 = 30-69.14-60 kg N, 0.17 0.20c 0.19bc¢ 0.23b
P20s, K20/ha (200 kg
rock phosphate)
Ts = 30-103.71-60 kg N, 0.19 0.24ab 0.20ab 0.27ab
P20s K20/ha (300 kg
rock phosphate)
Te = 30-138.28-60 kg N, P2Os, 0.19 0.25a 0.23a 0.29a
K20/ha (400 kg rock
phosphate)
C.V.(%) 12.99 8351 8.71 10.09

'Tmmﬁmhacolmmhlmdbylmbﬁumd&mmm“

not significantly different at 5% level, DMRT.

Plants applied wmith phosphorus
contained more phosphorus in their
tissues than those which were not ap-
pliedwith P (To and Ty) (Table 4). On
the other hand, phosphorus uptake of
plants applied with N and K but
without phosphorus (T1) was lower
than that of the control (To). This sug-
gests that adequate amounts of N and
K in P-deficient soils (particularly in
acidic soils) lower the plant’s uptake
of available soil P. It is also possible
that the amount of P in P-deficient soil
is low, hence, the low uptake. An-

tagonistic effect of either N or Kon P
uptake had been reported. Fudge
(1928 as cited by Grunes, 1959) men-
tioned that nitrogenous fertilizers
decreased the soluble soil phos-
phorus hence, less P uptake by plants.
Grunes (1959) also reported that 1n
acidic soils , the negative charge on
the soll surface and application
of nitrogen fertilizers to this
soill decrease the soil phosphate
solubility. Similarly, Volk (1959 as
cited by Grunes, 1959) claimed that
when ammonium sulfate was banded



Nitrogen Content (%)!

S Second Third Fourth
Cutting Cutting Cutting Cutting
/—__——“_\-\
Ty = 30-0-60 kg N and K2O/ha (no P) 2.89 240 2.19 gﬁ
Iy= 306060 kg N, P20s, K2O/ha 282 IM 233 nas
(300 kg solophos) |
T3= 30-34.57-60 kg N, P20s, KoOfha 249 2.42 257 285
(100 kg rock phosphate) '
Ts= 30469.14-60 kg N, P2Os, KoO/ha 244 2.34 300 268
(200 kg rock phosphate)
Ts= 30-103.71-60 kg N, P2Os, K2O/ha. 228 2.57 244 272
(300 kg rock phosphate)
Te= 30-13828-60kg N, P2Os, K2Oha 246 2.57 259 298
(400 kg rock phosphate)
L R T
CV.(%) 10.09 9.47 1432 703

'Trestment means within a column are not significantly difierent at 5% level, DMAT.

Tableé. Potassium content of Stylosanthes guyanensis at four cutting periods as affected
by varying levels of phosphorus application.

Potassium Content (%)"
Treatment
First Second Third Fourth
Cutting Cutting Cutting Cutting
R R R S N S SRR
To = control 1.11 137 131 103
Ti1 = 300-60kgNand KoOha (moP) 117 1.46 1.3; 1(0!;
T2 = 30-60-60 kg/ha N, P20s, K2O/ha 1.15 143 1.3 ;
(300 kg solophos)
Tz = 30-34.57-60 kg N, P20s, K20O/ha 1.13 137 133 091
(100 kg rock phosphate) i
Te= 30-69.14-60 kg N, PzOsS K20/ha 1.14 141 1.34
200 kg rock phosphate - .
Ts = g0-103.7 160 kg N, P205, K2O/ha 1.04 139 1.09
(300 kg rock phosphate)

KoO/ha 0.9 128 1.11 0.84

Te = 30-138.28-60 kg N, P20s,
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higher rates dccrcascd P uptake .
| orethan  the plants. Application of K Markeg.
soil phmgilmu;ndg::.t?”d ;L ]y increased the K concentration in
the non-nitrog lizeC the leaves of snap beang but

nism between P and ap-
lif:ln I?‘élowasalsonotcd i the leaves  decreased the uptake of P ang Mg
gf corn. Application of potassium at (Terman et al., 1975).
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