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NEW HIGH YIELDING SOYBEAN VARIETIES
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ABSTRACT

The Philippine Seedboard approved for commercial production two (2) high yielding
soybean varieties, namely: PSB-Sy 1 and PSB-Sy 3 in June, 1990 and August, 1993,
respectively. The first variety is popularly known as La Carlota Soy 1 while the second as
La Carlota Soy 2. These varieties were developed at the Bureau of Plant-Industry, La
Granja National Crop Research and Development Center, La Carlota City. PSB-Sy-1 or

La Carlota Soy 1 is a cross between Clark 63 and AGS 129. PSB-Sy3 or La Carlota Soy
2 was developed from AGS 129 and TK 5.

PSB-Sy 1 had a mean yield of 2,851 kg/ha during the wet and 1,937 kg/ha in the
dry season. Across locations, it outyielded the check variety UPLSy 4 by 16.33% and
11.49% in the wet and dry seasons, respectively. The seed contains 21.59% fat, 23.56%

protein and 33.87% carbohydrates. It is accepted by Nestle in its product processing like
Nestle Twin.

PSB-Sy 3 yielded ux.ﬂwu kg/ha and 2,041 kg/ha across locations during wet and dry
seasons. It exceeded the yield of the national check PSB-Sy 1 by 22.26%. The seed
contains 33.76% protein, 31.38% carbohydrates and 19.69% fat.

; The_new varieties are moderately resistant to bacterial pustule and soybean rust
diseases. They can be grown in all regions of the country and yield best in regions with

Qﬁomwgaf.._wsmﬁp:n ow% dry season planting. They are recommended as rotation
crops for corn and for post rice cropping in regions 2 and 4.
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INTRODUCTION gy,

Soybean ( Glycine Max (L

Y G ) Merr) is an :

MMV MEMMvEmm. .ﬁ%:bnﬁm_ uses are for mooamwﬂ.wwﬂnﬁﬁ legume
togia] G : op;

feeds i ey industrial product and mo_.zm o, g So =

: At present, the national aver i

is m.mn.@&oi the potential yield ommmwmﬁﬁwmmo% m_..wwwmmb i 0.99 Vha whiy
wm:nnom. The reasons for this wide gap are 9.5 to anm.:%a eCommengeg
in mou&mmb.wnomznno: such as poor seed longevity, sus CTent Constrajnys
pests and diseases, lack of E.ﬁ&m and low level of omow B b isect
1985). F the Philippines, soybean production is mmmﬁ_mnwm.o:aa Qmu&
mo:._om:o. demand because the potential of the o_.owmwwmﬁwm belig %
commodity has not been fully tapped. The country still %nnao.a,o ::mﬂm”m

dollars annually to import raw grains and soybean products.

The area planted to soybean in 1991 and 1992 were 2 979 and
3112 hectares, respectively with a total production of 3,241 mt in «GE and
3,676 mt in 1992. The importation of soybean in 1991 and 1992 had
amounted to 63,246.87 and 51,893.00 mt valued at $ 15,932,719.00 and
$11,405,682.00, respectively. s

A number of soybean varieties had been developed locally to reduce

the importation of its products. Farmers are also encouraged touse improved

varieties and recommended cultural practices so that maximum yield ¢t
be achieved.
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It was also reported that the modified pedigree (Single Seed

Descent) method of selection compared well with the most desirable bulk
f maintaining superior lines even if it was time

breeding method in terms O
consuming but the least influenced by natural selection (Empig and Fehr,

1971).

Luedders et al (1973) stated that in the evaluation of lines selected
From the six population advanced by the pedigree method in the F,and F,
generations, highly significant differences in yield were observed among
selections within method in all six population.

According to Singh (1972), almost 100 percent of the soybean
varieties in the United States were selections from advanced segregating
He also stated that before 1930, only 22 percent of the

generations.
ean in the United States and Canada were developed by

cultivated soyb
hybridization.

Results of the General Yield Trial (GYT) conducted at BPI, La
Granja during the 1986 and 1987 wet and dry seasons showed that
soybean line LGSY01 -24 outyielded the check variety UPLSy 2 with
yields of 3.39 and 1 32 t/ha during the wet and dry seasons. respectively.
The check variety yielded 324 t/ha (WS)and 0.70 t/ha (DS) (Almodiente,
1988).

OBJECTIVES

The objective of the soybean varietal improvement program 1s to
develop high yielding, early and uniform maturing, non-shattering and
pest and disease resistant varieties adapted to local mmg-n:_dmao
condition along with acceptable eating and processing qualities.

METHODOLOGY

Eleven (11) introduced soybean varieties were used as parental
sources, namely: AGS 129, AGS 66, G2105, AGS66, AGS 17, G5229,
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AGS 7, G38, G2120, AGS 62 and G 3473. These were o
tocs]. Secdisonrd watietiss:such as UPLSY 2. Clark 63 1o

L114.

ol with

Twenty one (21) cross combinations were developeq
and g3

lines were selected and evaluated. After series of eyajyas: |
promising lines were selected and evaluated for two ) mamwwhsm. 50
Sinth, |

Preliminary Yield Trial including the check varieties. Twenty £
promising lines were selected from the PYT and further evaly, o @)
General yield trial during the 1986-87 wet and dry seasons. i

A randomized complete block design with three (3) o
: ; replicati
was used in all plantings. ‘Each plot measuring 5 m consisted Mm_ Mm_ﬁ.“.of.m
mmmo& 60 cm apart. Seeds were drilled  uniformly in the furrows ang
thinned to 20 plants/linear meter two weeks after emergence.

Necessary cultural care and management were employed during
the mno.ﬁr and development of the crop. Selection and purification were
done simultaneously and the most promising selections were entered in
the National Cooperative Testing or NCT for regional yield trial.

; Legume Technical Working Group. The entries that
consistently surpassed the yield or other characteristics of the standard
checks were recommended to the Philippine Seedboard for approval
commercial varicties while those inferior to the check were dropped from
the trial after four (4) seasons. The regional yield trial was oou%&&
based on the guidelines of the Upland Crop National Cooperative T
(UCNCT) of the Philippine Seedboard. Six (6) soybean Jines developed
in the Center were entered in regional yield trial from 1987 to 1992 m:m
the most promising entries were LGSy 01-24 (1987-1989) Eﬁ i
03-9 (1991-1993). They were evaluated together with other entries ma”
UPLB, IPB and BPI Economic Garden for two wet and two drY mnég_
at the different testing stations particularly Los Banos, Jsabela, B
Bukidnon, Davao, Tupi and Negros Occidental.

0.\. Mu_xa_k 1l \Bn__t ;
! .:a.
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RESULTS AND DISCUSSION

1. Yield performance of soybean lines LGSy 01-24 and LGSy 03-9.

Tables 1 and 2 show the average yield of LGSy 01-24 in seven
stations. The promising line exhibited the highest average yield of
a during the wet season and 2,983.8 kg/ha during the dry
Granja. Across locations, LGSy 01-24 obtained a mean
wet season and 1,937 kg/ha in dry season
higher over the check variety UPLSy 4

testing
3,650.7 kg/h
season in La

yield of 2,851 kg/ha in the
which is 16.18% and 10.85%

(Table 3).

Yield and performance of LGSy 03-9 during the wet and dry
season is presented in Table 4 and 5. In wet seasons test, LGSy 03-9
produced the highest average yield of 3,509.5 kg /ha in La Granja and

2,670.5 kg/ha during the dry season in Ilagan. In the dry seasons test,
LGSY 03-9 produced the highest mean vield of 2,043 kg/ha which is

22.26% higher over the check variety (Table 6).
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: ybean line LGSY 01-24 in the Reg;
_ Average yield (kg/ha) of 50 line Nt GSE .
Table 1. Average Y 10 7 o i variety (UPL-Sy 4) at different locations for M”_ﬁ.i ey

compared to

(19872nd 1988). Ve )
S - | : :
Locations/Stations ; 1987 &s_wa | Average | ww%fﬁ%ﬁﬂ_ﬂomﬂ/
L A
DA Ilagan a  29500(3) 29500 & i
DA Bohol b 1540.0(13)° 15400  2070.0(4) 2160.0(3) s‘a..o
DA Tupi 200L6(2) 23330(8) 26673 2557.7(4) 17200(13) g4,
BPILGNCRDC 129.5(4) 31720(4) 36507 4605.82) 3925.0(1) 4
BPILBNCRDC 31081 (1 20260(7) 25670 1660.1(6) 17350(11) 1esnss
BPI.DNCRDC sizsqa) b 31125 2404.5(5) 1400.0(11) _§.a
cMU 1233.6(5) 3489.03) 28613 2 .
Mean 3117.1(1) 2585.0(3) 2663.2(3) 2245.0(11) |

Table 2. Average yield (kg/ha) of soybean line LGSY 01-24 in the Regional Yield Trial (RYT)
compared to the check variety (UPL-Sy 4) at different locations for two (2) dry seasons |

. (1987-88and 1988-89)
| LGSY01-24 ! { UPLSY 4 (National Check
Locations/ Stations | 1987-88 | 1988-89 | Average | _E
DA llagan 2625.0(4) 2210 (7) 21500 3750.0(1) 2300.0(2) 3028
DA Bohol a  17430(12) 12080 1180.0(2) 1395.0(6) 17
DA Tupi 1651.9(3) 2648.0(7) 18824  999.6() 1786.0(12) 13928
BPI LGNCRDC 29838(2) b 2983.8 ,507.86) P 2st!
BPILBNCRDC 4151(6) 22080(3) 10440 5161(%) 1988.0(1) e
BPI-DNCRDC 726.0(8) meo 81306 ° L
My 1634.9 (2) HQE\
1627713 1867 @

Mean
: 1672.8(2) 2202 (6)

Pinoy: Development of PSB-Syl and e

Almodiente,
High Yielding Soybean Varieties

PSB-Sy3, New

n two dry season trials.

6 entries were evaluated i
notes ranking of entry in the trial.

Note: 1 .
Number in parenthests de

a . Entry not tested in location
b. Data obtained to poor stand in the location.

Table 3: Comparative Performance of Soybean line LGSY 01-24 across locations during the wet

and dry seasons ( 1987-89)

BEAN YIELD

ENTRY WET SEASON : % OVER DRY SEASON

1987 . 1988 MEAN CHECK : 1987-88 : 1989
LGSY 01-24 3117.1(1) 2585(3) 2851(1) 16.18 1672.8(2) 2202
UPLSY 4 2663.2(3) 22453(11) 2454(11) 1627.3(3) 1867
(national ck.)
BPISY 4 2475 1934 2205 881 144
(Regional ck.}

Table 4. Average vield (kg/ha) of soybean line LGSY 03-9 in the Regional Yield Trial RYD)
) wet seasons

compared to the check variety (UPSBSy 1) at different locations for two (2

(1991 and 1992).
! LGSY 03-9 ! - | PSBSy 1(National Check)

Locations/Stations ! 1991 | 1992 | Average | 1991 | 1992 | Average
DA Ilagan 2191.0(1) 3022(4) 2606.5 a 3995(2) 3995
DA Bohol 1933.0(8) 2935(4) 24340 2180(8) 3500 (6) 2840
BPILGNCRDC 3016.0(1) 4003(2) 35095 2833 (3) 3782(4) 33075
BPILBNCRDC 1780.0(5) 2390(4) 2085.0 2017.6(2) 2817(1) 24173
BPI-DNCRDC a 730(3) 730 a 680(5) 6800
UsM 2000.0(7) b 2000 2081.0(6) b 2081.0
CMU a 2868(7) 2868 1153.5(9) 2980(5) 2066.75
Mean 2184(3) 2658(4) 2053.0(6) 2959(2)




N..*-N NU_\:&%%M:*V .\O-ﬂsaw ﬁw\..mv%Q :
Bt Ing,

= ,m_
P : o/ha) of soybean line LGSY 03-9 in the Rep; ool
 Tublo 5. Average yield (kg/t heck variety (UPSBSy 1) at &m.a_.agm__wwh Yielg Trig

YD) s 152 nd 19529 sl
— {  105¥039 | | PSBsy :zmﬂwﬂ_ll.
pssion | 191521 1927 e 19151 525 G
oA E&.S&E 2279(5) 26705 b ;89;&:
DA Bohol 1720 (5) 1540(4) 16300 2377.5(6) 1325 (8) 185,
BPI LGNCRDC b 2166 (1) 2166 b 1225(6) 195
BPILBNCRDC 17914(5) 1316(7) 15537 1700.77) 14984) 15093
USM 19700@) b 19700 24212(5) ‘b 5;.
oMU a  2452(4) 24520 532.3(1) 2070(7) 13011
Moan 21359 (1) 1951

Note: Ten entries were evaluated in 1991-92 and 1992-93 dry seasons. Number in

parenthesis denotes ranking of entry in the trial.

a. Entry not tested in the location
b. Data omitted due to poor stand in the location

w
,,
,
m
|
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-9 across locations during the wet and dry seasons

Table 6: Comparative Performance of Soybean line LGSY 03

(1991-1993).

BEAN YIELD

: CHECK:

DRY SEASON : MEAN: % OVER:

:% OVER :

WET SEASON MEAN
1988-

1987

ENTRY

CHECK : 1987-88 : 1988-89 :

LGSY 03-9
PSBSY 1

2236

1671 (6)

2136 (1) 1951(2) 2043 (1)

2421 (4) (3.39)
2506 (3) 1758 (8) 1584 (7)

2658 (4)
2959 (2)

2184 (3)
2053 (6)

(national ck.)
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ine LGSY 01-24 flowered in 33 days after
in 95 days in th
. wet and dry seasons. It matured in y € wet
Bﬂmﬂa.vaw,“ ahead by one (1) day than the check variety UPLSy
matured in 89 days during the dry
+ 01-24 produced 64 and 45 pods/plant during the wet and
and 18.42% more than the check variety
UPLSy 4 (57 and 38 plant). During the wet and dry seasons the
5 ; vonw\a 13 cm shorter than the check variety.

Similarly, seed size Was also affected by season. In the weight of
100 seeds, LGSY 01-24 had 16.2 and 15.6 gm which were lighter by
11.73% and 8.33% than the check variety during the wet and dry seasons,
respectively. By visual observation, LGSy

01-24 exhibited better seed

All entries were affected by bacterial pustule and soybean rust in
ﬁqqsmmnqanua both in wet and dry seasons. The test line and the
check variety were rated moderately resistant to bacterial pustule and
sovbean rust during the testing periods. .

ol MM&“ 8, LGSy %w.o and check variety PSBSy 1 bloomed 34
iy gﬁnag&masswc %sa season. As to the dry seasons test, the
days than LGSy 03.9 .H.__Mm omew emergence which was earlier by 2
dhe test line (99 days). o the ch was earlier by one (1) day over
ahe e g e dryseason,th tostlins matured in 85 days

carlier by two (2) days than the check variety

(87 days). LGSy 03-9 obtained
dry scasons wih 50 more number of pods in both wet and

Almodiente, Pinay: Development of PSB-Syl and
PSB-Sy3, New High Yielding Saybean Varizties 1

moderate infection of bacterial pustule and soybean rust m both the test
line and check variety were observed and thus their effects to the normal

development of the crop were negligible.



Table 7: Agronomic Characteristics and D
(1987-88 and 1988-89).

iscase Rating of Soybean line LGSY 01

~24 across locations

1

:Days to : Days to: Days to : Day

s to: No. of : No. of :Pl

t Height: Plt Height: Wi of - Wtof -
:Bloom : Bloom : Mature : Mature :Pod/plt : Pod/plt: cm cm  :100 seeds:100 seeds:
ENTRY
: WS : Ds WS DS WS DS WS DS WS DS
LGSY 01-24 33 33 95 89 64 45 88 47 16.2 15.6
UPLSY 4 34 35 94 89 57 38 98 60 13.1 16.9
(national ck.)
BPISY 4 34 34 93 82 43 22 83 49 17.8 155
(Regional ck.)
2/ Disease Rating:
a/ Mean of two wet two dry season

1/ Seed Quality Rating:

1.0-1t020% shriveled, cracked or discolored seeds
2.0-21 to 50% shriveled, cracked or discolored seeds

3.0-51% up shriveled, cracked or discolored seeds

0 - Immune; no Symptoms at any part of the plant
1.0 - highly resitant; less than 1% of plants covered
with lesion

2.0 - Moderately resistant; 1-10% of plants covered
with lesion

3.0 - Intermediate: 11-30% of plants covered with
lesion

4.0 - Moderately susceptible: 30-60% of plants
covered with lesion

5.0 - highly susceptible: more than 60% of plants
covered with lesion. ;i

Table 8: Agronomic Characteristics

and Disease Rating of Soybean line LGSY 03-9 across

SR

locations (1991-92 and 1992-95) a/ E §

3§

:Days to :Days to : Days to; Days to:No. of :No. of :Plt Height: Plt Height: Wt of : § £

‘Bloom :Bloom  : Mature : Mature :Pod/plt:Pod/plt: cm cm  :100 seeus: X $

% -9

ENTRY"  iieacn ; LR
WS: DS: WS : DS : WS: DS: WS: ps WS 5?

S5

LGSY03-9 34 32 99 85 - S0 38 of 57 16.6 oa 3
PSBSY 1 34 30 9% 87. “#6. 433 " LgpN 41 16.4 §3
(national ck.) § %
7 i = §
a/ Mean of two wet and two dry season 2/ Disease Rating: § g
=

1/ Seed Quality Rating: 0 - Immune; no symptoms at any part of the plant 3

1.0 - 1 to 20% shriveled, cracked or discolored seeds
2.0 - 21 to 50% shriveled, cracked or discolored seeds
3.0 - 50% up shriveled, cracked or discolored seeds

1.0 - highly resistant; less than 1% of plants covered
with lesion

2.0 - Moderately resistant; 1-10% of plants covered
with lesion :

3.0 - Intermediate: 11-30% of piants covered with
lesion :

4.0 - Moderately susceptible: 30-60% of plants covered
with lesion

5.0 - highly susceptible: more than 60% of plants covered
with lesion,

£l

t Q"‘"PH] "‘”Idﬁ? [punop all_fdaf'”"fd ayl




. The Philippine Journg . :
ant Ing
"ty

4
] ooznrcm_oz AND RECOMMENDATIQNg
ith two (2) high yielg;
tests have come up Wi igh yie
The results owww 1 which outyielded the o_x.vow variety cvmpmw Mﬁgb
the wet 8MWE 3 gave higher yield than the check variety wmﬁ oogwrmw .
mmm.wmaa B rciescan mutritionally Supply suficiy ﬁ
%%_ orotin 204 carbohydrates.
development of these varietics will redound to less go:wmg ang

Haﬁ putrition in the country.

stations should continue their programs such that gy

ing centers/ ; .
ﬁm soybean ieties will be available to the farmers to inprove
2 - acion and meet the loca demand. \
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Appendix 1. Proximate and physical analysis of soybean line LGSY
03-9 (Wet Season, 1992)".

Entry ! Protein | Crudefat | Carbohydrates Ash  Moisture
ﬂ % “ % , % °% %

LGSY 03-9 33.76 19.69 31.38 341 976

PSBSY 1 3535 19.17 31.25 323 9.00

(Nat. ck)

1/

Analyzed by the BPI, Laboratory Services Division. Manila.
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pendix 2 Nomination Form for LGSY 01-24
Ap
Crop: Soybeal
oty Name . - PSBSy 1
- 1) Seedboard za”a . La Carlota Soy 1
2) Common NEF £ LGSY 0124
3) Expenme? |
pisoricl B 3¢ AGS 129
fparg s . BPI-La Granja National Crop Researc,,
2) Breeding . PN chang
Institution U%H%Bn& Center, La Carlota City,
Negros Occidental
3) Rescarchers - Remedios B. Almodiente, Nestor J.
Almodiente
4)No. of NCT Trials: Evaluated in 4 seasons (2 years) with a totg|
conducted of 25 trials (12 wet and 13 wet trials)
5) Year Released by : 1990
the PSB
Varietal Description: Dry Season Wet Season
1) Bean Yield (kg/ha) 1937 2851
2) 100 seed weight (gm) 15.7 16.2
3) Maturity (DAE) 89 95
4) Plant Height (cm) 47 88
3) Reaction to:
Soybean Rust MR
Bacterial Pustule MR
6) Chemical Analysis;:
Protein (%) 32.56
Oil (%) 21.59
Carbohydrates (%) 33.87

Almaodiente, Pinoy. Development of 15151 and
PSB-Sy3, New High Yielding Seyhean Varietiss

7) Agro-climatic Adaptation

T'he varicty can be grown in all soybean regions m the country
and yields best in regions with type 3 and 4 climate and early dry

scason planting (September-October) for Type 1 climate;
recommended in rotation to corn; carly and uniform maturity

8) Desirable characteristics

It has higher bean yield exceeding the National check UPLSY 4
by a mean of 16.33% in 13-trials during the wet and by 11 45% i 12
trials during the dry season; nutritional and eating qualitiescomparable

LCSUOITND

to the check UPL-Sy 4; acceptable by Nestle Philippines in its product
processing.

Appendix Table 5. Nomination Form for LGSY 03-9

Crop: Soybean

Variety Name :
1) Seedboard Name - PSB-Sy 3
2) Common Name : La Carlota Sov 2
3) Experimental Name  © LGSY 03-9
Historical Background:
1)} Pedigree cAGS 120X TK 3
2) Breeding - BPI-La Granja National Crop Research and
Institution Development Center, La Carlota City, Negros

Occidental
- Remedios B. Almodiente,Nestor J. Almodiente
and Francisco G. Doloso
4) No. of NCT Trials: Evaluated in 4 seasons (2 consecutive years)
conducted with a total of 18 trials ( 9 wetand 9 dry
trials)
5) Year Released by : 1993
the PSB

3) Researchers
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ietal Description: 2041 _
e 1) Bean Yield (kg/ba) 15.0 s
2) 100 seed weight (&) 85 99
3) Maturity (DAE) 57 91
4) Plant Height (cm)
5) Reaction to: T MR
Soybean )
Bacterial Pustule i
6) Chemical Analysis: | 33.76
Crude Fat (%) 3138
Carbohydrates (%) T
7) Agro-climatic Adaptation

i i i f'the countryand
canbe grown inall mowcnm.b regions O
ields M“WMMMQB with types 3 and 4 climate m.ba early dry season
w__mnnﬁm (September-October) for Type 1 climate. It is also recommended |
in rotation to corn and for post-rice cropping in regions 2 and 4. _

8) Desirable characteristics . .
This variety is non-lodging, moderately resistant to shattering, |
yields are higher (exceeding the National check PSBSy 1 by 22%) and
beans can be utilized both as food and feed.

Appendix 4: Proximate analysis of Soybean line LGSY 01-24 1/across
locations during the wet and dry season (1987-1989)

: Protein : Crude fat:Carbohydrates: Ash : Moisture :
ENTRY - o - ien . % % %
. LGSYO01-24 3256 2159 3387 586  6.12
. UPISY4 3537 1947 238 .. 572 119
. (national ck) :
BPISY 4 3671 2151 26.98 6.09 871
(regional ck.) _
||||||||..\\

] Ewu& by the BPI, Laboratory Service Division 1987.

UTILIZATION OF SWEET POTATO
(IPOMOEA BATATAS LINN.POIR) FLOUR
FOR OTHER FOOD PURPOSES

Edna B. Montais and Teresita Ramirez °

ABSTRACT

Sweet potato tubers of the red skin-white flesh variety were processed into flour
and starch. Flour was produced by chopping pealed and unpeeled tubers and dried at
50°C in a dehydrator and at a solar simulator. Starch was likewise processed and .
subjected to various drying conditions. The flour and starches were further determined
for its physico-chemical and rheological characteristics. Preliminary preparation of
polvoron using, 30, 40 and 50% sweet potato flour were highly acceptable, hence, the
level of concentration was increased to 50, 65 and 80%. Sensory evaluation results
showed that the product using 80% sweet potato flour was the most acceptable as
compared tothe other treatments and the control which was 100% wheat flour. Brownies
prepared from 50, 65 and 80% levels were also acceptable. ,

INTRODUCTION

mimﬂ.uoﬁmﬁo is one of the major rootcrops grown in the
country. It is usually consumed afier boiling or steaming, baking or

- frying. Sometimes the tubers are cooked with syrup and used as a basic

ingredient in the Popular native delicacy “halo-halo™.

However, aside from the fact that the Crop is grown in the

country m.Ea is available throughout the year, no maj
E.oaso_ﬁ is done commercially. Besides, only the good shaped tubers

IR e sy,
! Agriculturist 11 and Chemical Laboratory Technician, res

Services Division, Bureay of Plant Industry, Manila. cooﬁﬁ? rm_uo_,ﬁo_.w



