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PhilRice Negros
Acting Branch Manager: Edgar M. Libetario

Executive Summary

PhilRice Negros, despite the very limited R&D staff, catered projects
on various aspects of rice production, such as variety development, crop
protection, soil science and a number of varietal trials for inbred and hybrid
at the station with greater focus on organic rice production practices,
technology extension to local stakeholders and advocacy campaigns and
promotions. R&D endeavors of the station were focused on providing
science-based technologies for organic rice farming.

I. Characterization of organic rice production system of

PhilRice Negros
JEAD Bibar, BT Salazar, DKM Donayre, CE Tayson and EM Libetario

PhilRice Negros devoted and established areas for organic system in
support to the Island of Negros” endeavors as the Organic Food Bowl of Asia
and the Organic Agriculture Act of 2010 (RA 10068) to refine and provide
science and technology based technologies or practices for the organic rice
production system.

This study was proposed to characterize, improve and standardize
the organic production of the station through investigations on the response
of rice to different organic inputs and the changes in soil and irrigation water
properties within an established organic lowland rice system.

Component sub-studies included evaluation of different organic
solutions as nutrient source; monitoring of rice yields, soil and water qualities
under organic rice system, and evaluation of rice yield performance using
different rates of organic fertilizers. At the end of this two-year study, the
information to be generated could be used by researchers, practitioners,
and certifying bodies for fine-tuning and standardization of the organic
production and certification system.

Highlights:
. In April, the researchers of PhilRice Negros developed
an organic rice production system protocol. The protocol
described key production components and best recommended
practices that were identified to be suitable for the conditions
of the station. This protocol was used in the researchers’
respective field studies with necessary modifications based on
the study objectives and treatments.
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From June to July, seven (7) natural fermented solutions

(NFS) were produced and analyzed for nutrient contents
(Table 1). When used as seed treatments for germination

test, comparable germination rates were observed among
different NFS. However, radicle and plumule development
were observed to be enhanced by indigenous microorganisms
(IMO) and egg calcium phosphate (caphos).

At the start of 2014 WS, the first field study to monitor rice,
soil and irrigation water dynamics in a lowland rice ecosystem
under organic production system was established. Soil and
water samples were collected before establishment and
analyzed to determine initial site characteristics (Table 2).
These soil and water parameters will be monitored every
season to assess possible changes in quality over time. Pest
assessments were also conducted in the succeeding seasons to
monitor dynamics of pests and diseases. By the end of the first
season of implementation, NSIC Rc282 produced an average
grain yield of 4,137kg/ha under organic system.

Table 1. Nutrient content of different fermented solutions produced from
locally-available farm resources.

Main Nutrient content (1:200 solution v/v), ppm
NFS soluti bstrat
solvfion | subsiral 1 e K | Ca | Mg | Fe | Zn | S | cu | Na
Indigenous | £ ot | 2.31 | 51.08 5.34 | 023 | 0.05 | 4.39 | 0.15 | 1.23
Microorganis ed rice 7 9 19.77 9 5 1 7 1 2
ms (IMO)
Fermented Banana,
Plant Juice kangkon 1.38 | 48.84 | 15.37 | 3.94 | 0.25 0.05 | 2.56 0.1 1.34
8 4 3 5 6 6
(FPJ) g
Permented | g \ina, | 1.28 | 49.55 | 14.39 0.22 | 0.04 | 2.88 | 0.10 | 0.89
Fruit Juice apaya 8 1 5 3.83 7 1 4 9 5
(FFJ) papay
Golden
Kuhol Amino apple 1.18 | 51.07 | 62.82 | 8.01 | 3.17 | 0.08 | 6.39 | 0.10 | 2.13
Acid (KAA) snails 9 5 9 5 3 5 6 1 9
(GAS)
Oriental Garlic
Herbal on'oln, 1.58 | 48.08 17.15 7.90 | 0.25 | 0.04 | 4.07 | 0.10 1.01
Nutrient o |7 5 : 5 6 6 3 7 :
(OHN) ging
Egg Calcium Egg,
phosphate GAS 0.06 | 1.931 75.13 | 4.01 | 0.04 | 0.02 | 0.66 | 0.09 | 1.40
4 3 6 9 9 4 1
(Caphos) shells
Rice
. straw, 0.32 <LO | 0.07 1.42 | 0.09 | 0.58
Vermitea cow 5 4.877 | 2.89 D 5 0.02 5 5 7
manure
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Table 2. Initial soil and water physical and chemical properties for field study
on rice and irrigation water dynamics in a lowland rice ecosystem under

organic production system.

Soil Irrigation water*
%Moisture content 3.41 Salinity 0
pH 5.55 Total dissolved solids mg/L 40.42
Organic matter, % 1.2 pH 7.6
000 = 0.09 Total Hardness mg/L 56
Phosphorus, ppm 6.32 Magnesium mg/L 4.8
Potassium, ppm 12.04 Calcium mg/L 14
Calcium, ppm 863.04 Chloride mg/L 7.3
Magnesium, ppm 132.9 Sulfate nil
Zinc, ppm 0.2 Bicarbonate ppm 61.2
Iron, ppm 47.34 NO,-Nitrogen ppm 0.01
Sulfur, ppm 10.97 NO;-Nitrogen, ppm 2.01
Sodium, ppm 28.52 NH;-Nitrogen, ppm 0.06
Copper, ppm 3.32 Phosphate, ppm 0.05
Aluminum, meq 5.2 Sodium, % 0.51
Hydrogen, meq 4.66 Boron, ppm 0.69
Exch Acidity 9.86 Iron, ppm 0.65
Total coliform 70960
Heavy metals Heavy metals
Cadmium, mg/kg <10 Cadmium, mg/kg <0.003
Chromium, mg/kg <0.83 Chromium, mg/kg <0.0075
Lead, mg/kg <0.25 00=00 <0.00025

*Average of 5 samples collected strategicall

ly from irrigation canals including entry and exit points relative to study field.

. A second field study was also established starting 2014 WS
to monitor yield performance of lowland rice within under
organic system with different rates of organic fertilizers
(vermicast) and water regimes (continuously flooded and
controlled irrigation). This study aimed to determine the
appropriate fertilizer rate for PhilRice Negros” conditions

(Figure 1).
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Figure 1. Grain yield (kg/ha) of NSIC Rc284 applied in 2 water regimes and
different nutrient treatments during WS 2014.

Il. Optimizing crop establishment and water management
technologies for organic rice production systems of PhilRice

Negros
BUTizon-Salazar

In 2011, PhilRice Negros was designated as the institute’s organic
rice center (Memo 2011-178). Since then, the station’s research activities
were refocused on explaining the science behind organic farming, as well
as on the improvement of practices. In 2012, average yield of organic rice
in the station is 2.3t/ha, 1 ton lower compared with conventional rice.
Increasing the yield will increase the production, and the income of the
station since organic rice are commercially sold at PhP60/kg. One way to
increase the production is to optimize the practices under organic rice seed
production system.

The study aims to optimize crop management technologies, specifically
seedling age and water management, for organic rice seed production system
of PhilRice Negros. A 3x2x3 factorial experiment was laid out in split-split
plot design, with fertilizer management (conventional, organic, zero) as the
main plot, water regime as the sub-plot (controlled irrigation and flooded),
and seedling age (10, 15, 20) as the sub-sub-plot.
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Highlights:

. Initial result of the study shows that there is no signicant
interaction between fertilizer treatments, water management
and seedling age (Table 3 & 4). However, the different fertilizer
treatments caused significant differences in plant height, tiller
number, productive tillers, spikelet fertility, harvest index and
yield.

. Initial result showed that plants in conventional fertilizer
plots are generally taller, produced more tillers, and recorded
the highest yield. Surprisingly, plants fertilized with organic
fertilizers recorded the most number of filled grains, 3% and
6% higher than zero and conventional plots, respectively.

. Also, seedling age caused notable differences in plant height,
productive tillers, spikelet fertility, and harvest index. Though
younger seedlings produced more productive tillers, its spikelet
fertility is 3% lower than older seedlings resulting in poorer
yield.

° Water management treatments were not properly imposed
during wet season due to frequent rainfall. Still waiting
laboratory results of plant tissue and soil samples for nutrient
use efficiencies. Dry season set-up of the study started ealy

January 2015.

Table 3. Summary ANOVA for height and tiller number, PhilRice Negros,
2014 WS.

Height (cm) Tiller Number
Treatment Days after transplanting Days after transplanting
30 60 120 30 60 120
Fertilizer (F) *k *% *k *k *k *k
Water (W) ns ns ns ns ns ns
Seedling Age (SA) * * ns ns ns ns
FxW ns ns ns ns ns ns
FxSA ns ns ns ns ns
WxSA ns ns ns ns ns ns
FxWxSA ns ns ns ns ns *
c.v. (%) 5.42 6.33 3.38 19.49 23.12 13.9

ns = not significant; *significant at 5% level; **significant at 1% level
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Table 4. Summary ANOVA for yield and yield components, PhilRice Negros,
2014 WS.

Troatment | $5050 | Unproducive | Spkelet | Mot | e
Fertilizer (F) *x* ns * ** **
Water (W) ns ns ns ns ns
Seedling Age (SA) | * * ** ** ns

FxW ns ns ns ns ns

FxSA ns ns ns ns ns
WxSA ns * ns ns ns
FxWxSA ns ns ns ns ns

c.v. (%) 14.99 36.42 7.88 7.05 10.52

ns = not significant; *significant at 5% level; **significant at 1% level

Ill. Optimizing seeding interval, row ratio, and timing of
GA3 application for increased seed yield of M20 in PhilRice

Negros
BU Tizon-Salazar

Seed production in two-line hybrids is faster since maintainer
line is no longer required compared with three-line hybrids (Virmani et
al., 2003). In other countries like China, two-line hybrids have 10% more
yields compared to three-lines. In the Philippines, PhilRice Negros (having
favorable temperature for two-line hybrid seed production) has been
producing F1 seeds of M20, a major two-line hybrid variety commercially
released in the country, yet increasing the seed yield to 1 ton ha-1 remains
a major challenge. Initial data gathered from the station’s seed production
area WS 2012 and 2013 showed that average spikelet fertility ranged from
25 to 30%. Though this is very close to the ideal seed setting rate (during
the fertile phase) of >30% (Virmani et al., 2003), seed yield was only 0.43t/
ha and 0.30t/ha, respectively. These figures are far from China’s 2.5 to 3.0t/
ha average seed yield for two-line hybrids (Yuan, etal. _; Lu etal., 1998).
Though it is inappropriate to compare seed yields from two countries
considering the differences in the parental lines, agro-climatic conditions,
and cultural management practices, among other factors, it is worthwhile
to identify which factors influenced the seed yield obtained in the station.
Through this, improvements on the practices can be done.

Generally, this study aims to increase seed yield of M20 in PhilRice
Negros by 10% by 2016 through optimization of seeding interval, the
row ratio and timing of GA3 application. The study has three substudies:
sub-study 1, Synchronizing flowering of NSIC Rc204H parentals through
optimum seeding interval; sub-study 2, Determining the appropriate row
ratio for increased seed yield of M20 at PhilRice Negros; and sub-study 3,
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Determining the optimum timing of GA3 application for increased seed
yield of M20 at PhilRice Negros. Sub-studies 2 and 3 started WS 2014 while
sub-study 1 will start DS 2015. Ongoing data processing and analysis for sub-

study 3.

Highlights:

Generally, plant height, tiller number, panicle length, panicle
exerted, filled grains, spikelet fertility, and 1000-grain weight
did not differ significantly among treatments across parentals
and growth stages (Tables 5 to 9). Compared to S lines, P1, P2,
and P3 lines are generally taller by 34 to 37cm and developed
3 to 6 more tillers at maturity (Table 5 and 6). On the other
hand, significant differences were recorded in plant height of
P2 and S lines at maximum tillering (60 DAT), but they showed
different trends.

While S lines planted in 2:4 row ratio resulted to 5.63cm-
shorter plants, P2 lines planted in the same row ratio led to
8cm-taller plants compared to those planted in 3:10 row ratio.
Compared to panicle length, the length of exerted panicle is
shorter by at most 6 cm across treatments and parentals (Table
7).

Across parentals, S lines manifested generally shorter panicles.
On the average, 90 more filled grains was observed in S lines
following 3:10 row ratio compared to the other treatments,
though differences were considered not significant (Table 8).

However, the same plants recorded higher unfilled grains,

80 on the average, compared to the other treatments. This
increased number of filled and unfilled grains observed led to
83 to 202 more total grains in 3:10 row ratio (Table 8). With
this, spikelet fertility in S lines planted in 3:10 row ratio is
generally higher by 13, 6, and 11%, respectively, at maturity
(Table 9). The combined effect of additional tillers and filled
grains could have contributed to the increased yield observed
in 3:10 row ratio. These results will be verified DS 2015 set-

up.
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Table 5. Plant height of P1, P2 P3 and S lines 30, 60 and 120 days after
transplanting (DAT), PhilRice Negros, 2014 WS.

Plant Height (cm), days after transplanting

Treatment P1 P2 P3 S
30 |60 [120 [30 |60 |120 |30 |e0 |l* |30 |60 |}?
2.04 68. | 84.8 | 114.0 | 65.7 | 86.3 | 121. 53.8 | 76.7 | 76.
) 06 3 0 3 8 |56 9 2a 74
2.06 67. | 86.3| 110.3 | 68.3 | 84.4 | 114. 54.9 | 74.7 | 76.
i 86 3 5 3 4 58 0 7 ab | 60
3.08 68. | 89.1| 109.7 | 71.3 | 89.2 | 120. 67.9 8; ;]3 53.3 | 73.4 | 78.
: 66 1 3 3 2 90 6 '0 7 2 7ab |78

83 | 12

3:10 71. |86.2 | 118.7 | 69.8 | 85.9 | 123. 70.4 8 |26 50.2 | 71.0 | 87.
! 00 2 3 0 9 60 6 '9 3 8 9b 04
ANOVA ns ns ns ns ns ns ns ns | ns ns * ns
cv.% |8 302|904 |[9.46|306|58 |566|2% |10 529|202/ >
t 4 ) ) } ) ) ) 11 |7 ) ) 42

Table 6. Tiller number of P1, P2 P3 and S lines 30, 60 and 120 DAT, PhilRice
Negros, 2014 WS.

Tiller number, days after transplanting
Treatme | P1 P2 P3 S
nt
30" | 60™ 3520 30™ | 60* :520 30" | 60™ 3520 30" | 60 120
2:04 21 20 11 22 26a | 14 11 12 6b
2:06 22 |16 9 19 26 a 11 12 |13 6b
308 |20 (23 |9 |21 |20 | 10|23 |25 |9 |11 |1a |’
ab ab

3:10 21 19 10 |18 18b 9 18 19 11 10 |14 8a
ANOVA | ns ns ns ns * ns ns ns ns ns ns *
C.V. (%) 13. | 19.0 24. | 23.2 | 13.4 28. | 31.7 | 34.6 3.8 | 13. | 16.9 9.

R - T < 8 7 3 8 9 2 3 2 3 2
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Table 7. Tiller number m?, panicle length, and panicle exerted of P1, P2 P3

and S lines 30, 60 and 120 DAT, PhilRice Negros, 2014 WS.

Tiller no per m?, panicle length and panicle exerted
Treatme P'.III P2 P3 S.”
nt I/'r: E:‘: PExe | Tiller | PLen | PExe | Tiller | PLen :Er" :‘r /| Plen | PExe
2 2
2 h rted | /m gth rted | /m gth ed | m? gth rted
. 43 26. | 23.0 23.5 11
2:04 a 26 2 54a | 29 6 0b 19 17
27 21. [ 21.1 | 32 22.3 11
2:06 ab |13 |3 |ab [? o 5p |20 |16
13
. 18 22. | 22.6 24.7 24.
3:08 b 60 0 20b |28 0 19 28 67 Zb 22 18
20 25. | 255 25.0 25. | 16
3:10 ab 57 7 18b |28 6 22 28 15 |24 22 18
ANOVA * ns ns ** ns ns ns ns ns ** ns ns
C.V. (%) 10' 13' 13.4 | 172 [ 104 |96 |421 |25 |43 |93 |522|775

ns = not significant; *significant at 5% level; **significant at 1% level

Table 8. Total number of filled and unfilled spikelets and number of grains of
P1, P2 P3 and S lines 30, 60 and 120 days after transplanting, (DAT) PhilRice
Negros, 2014 WS.

Filled, unfilled and total number of grains

P1 P2 P3 S
Treat Unfill Fille | Unfill Fille | Unfill Fille | Unfill
ment | Fjjled ed Tot |d ed Tot |d ed Tot |d ed Tot

Grains | Grain | al Grai | Grain | al Grai | Grain | al Grai | Grain | al

s ns s ns s ns s

2:04 233 656 888 | 342 | 593 935 61 432 233
2:06 214 339 554 | 432 | 359 792 88 346 234
3:08 249 499 749 | 285 | 486 771 | 389 | 385 774 | 83 470 353
3:10 294 494 788 | 244 | 507 751 | 367 | 419 786 | 167 | 469 236
ANOV *
A ns ns ns ns ns ns ns ns ns ns ns
C.v. 11. 17. 17. 9.8
(%) 6.95 16 5 18.1 | 10.2 6 19.6 | 17.6 4 19.8 [ 11.1 5
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Table 9. Spikelet fertility, 1000-grain weight and yield of P1, P2 P3 and S
lines 30, 60 and 120 DAT, PhilRice Negros, 2014 WS.

Spikelet fertility (%), 1000 grain weight (g), and potential grain yield (t ha-1)
P1 P2 P3 S
Treat 100 100 100 100
ment Fertilit 0 Yiel | Fertilit | O Yiel | Fertilit | O Yiel | Fertilit | O Yiel
ertiity Grai | d % Grai | d y Grai | d y Grai | d
n wt n wt n wt n wt
. 2.5 | 38.67 4.5 1.9
2:04 28 25 6 b 25 Aa 13 25 3b
3.1
2:06 |38 26 |7 1243 a3 o 20 |25 |28
a ab 7b
1.2 | 37.00 1.3 2.0 3.1
3:08 32 26 1 b 24 6b 47 24 5 15 25 5b
) 1.6 | 32.33 0.9 6.5
3:10 36 27 1 b 24 9b 43 26 |22 |26 25 6a
ANOV x * *
A ns ns ns ns ns ns ns | ns ns
C.v. 10. 17. | 3.9 16. | 10. 2.6 | 16.
%) 14.2 4.9 1 11.1 7 1 35 9 1 13.3 7 4

ns = not significant; *significant at 5% level; **significant at 1% level

IV. Performance evaluation of rice genotype under low-

external input system
CU Seville, AD Palanog, IMG Ciocon and LT Sta. Ines

Organic agriculture according to Dittrich (2012) is a production
system that sustains the health of soils, ecosystems and people. It relies
on one ecological processes, biodiversity and cycles adapted to local
conditions rather than the use of inputs with diverse effects. Organic
agriculture combines tradition, innovation and science to benefit the shared
environment and promote fair relationship and a good quality of life for
all involved. Conversion from conventional to full organic production
requires sufficient time for the soil to accumulate enough nutrients from
the application of local organic fertilizers. It decreases the cost due to the
elimination of synthetic chemicals but requires intensive labor for production
or application of local organic fertilizers. Furthermore, organic production
is claimed to have higher profits due to lesser production costs and higher
premiums. Another advantage of organic farming according to Pimentel
(2006) is it significantly reduces the fossil energy inputs in production and
also improves several aspects of agriculture’s environmental performance
compared with conventional farming systems.

In support to the declaration of Negros as an organic island, PhilRice
Negros Station started its organic rice production and research in the six (6)
hectares research and seed production area during the dry season of 2012.
More research is needed to know the appropriate varieties or rice plant
type suitable for organic rice production. It is also essential to know if there
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is need to have a separate varietal development intended for organic rice
production, thus this study. The study aimed to assess the performance of
genotypes under conventional and organic rice production systems. It also
aimed to identify ideal plant type suitable for organic rice production.

Highlights:

A total of 30 genotypes were planted in organic, zero input and conventional
production systems during the wet season of 2014 (Table 10).

All genotypes differ significantly in all of the parameters
gathered in three different production systems. Days to
heading, number of productive tillers and panicle length are
significantly affected by the system. Earlier days to heading
was observed with the low-input or organic field, while no
significant difference was observed between zero input and
conventional fields. More productive tillers and longer panicle
length were observed in genotypes under conventional field.
Plant height, average spikelet per panicle, percent fertility,
seed weight, harvest index and yield were not significantly
affected by the production system (Table 11).

Table 10. Genotypes planted under organic, zero input and conventional
roduction system at PhilRice Negros, 2014 WS.

Genotype Genotype
1 PSB Rc3 16 | NSIC Rc282
2 NSIC Rc19 17 | 00000
3 PSB Rc36 18 | NSIC Rc302
4 PSB Rc66 19 | NSIC Rc342
5 PSB Rc78 20 | Mestiso 19
6 PSB Rc82 21 | Mestiso 20
7 NSIC Rc120 22 | Mestiso 29
8 NSIC Rc214 23 | IRION 255
9 NSIC Rc216 24 | IRIOM 238
10 | NSIC Rc218 25 | IRIOM 210
11 NSIC Rc222 26 | PR35343-2B-1-3-1-3-1-5
12 | NSIC Rc224 27 | BR261
13 | NSIC Rc226 28 | Calatrava
14 | NSIC Rc240 29 | Corocan
15 | NSIC Rc280 30 | Masipag 10-1-1
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Table 11. Agronomic and yield components of genotypes under three
conditions at PhilRice Negros, 2014 WS.

. Averag 1000
Plant Panicl
. Days to A No. of e Percent | seed Harve .

Production . heigh . e . oy L Yield

headin productiv spikele | fertility | weigh | st o
System t . length o N (t ha)

g (cm) e tillers (cm) t per (%) t index

panicle (9)

Organic 81b 99 9b 24 b 114 69 33 0.55 3.3
Zero Input | 83 a 95 9b 23b 1 70 32 0.53 3.0
aclc’""e“"“ 84a 101 | 11a 25a |125 64 33 050 |33
cv 2.11 5.18 22.2 5.5 16.5 12 7 14.30 | 21.0
G000
e
Prod’n ** ns ** *x ns ns ns ns ns
system
Genotype *x *x *x *x *x *x o . .
System x «

ns ns ns ns ns ns ns ns
gen

Means with the same letters are not significantly different
ns = not significant; *significant at 5% level; **significant at 1% level

Table 12. Yield and agronomic performance of top ten yielder in organic
roduction system at PhilRice Negros, 2014 WS.

Plant Panicl Averag | Percen | 1000 Yiel
Days to heigh No. of e e t seed Harves d
Genotype headin 9 productiv spikelet | fertilit | weigh . (t
t - length t index N
g (cm) e tillers (cm) per y t ha
panice | (%) | () )
1 ']"‘;5“” 77 100 |9 24 130 72 32 0.63 4.1
NSIC
2 Re226 79 101 9 23 108 66 36 0.67 3.9
NSIC
3 Re120 73 89 11 20 62 83 37 0.57 3.8
NSIC
4 Re222 84 93 9 24 132 69 29 0.60 3.8
NSIC
5 Re342 80 103 8 25 131 64 33 0.49 3.7
NSIC
6 Re282 82 109 8 23 149 73 32 0.53 3.7
NSIC
7 Re214 86 101 10 25 98 62 38 0.55 3.6
Black
8 | Rice 77 92 9 21 90 72 36 0.58 3.6
261
Masipa
9 | gl10-1- | 85 122 7 28 173 72 28 0.53 3.5
1
1 | NSIC
0 | Re280 82 99 10 24 119 57 33 0.55 3.5
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Days to heading range from 73 to 89, 76 to 91 and 74 to 91
days after sowing under organic, zero input and conventional
fields, respectively. Productive tillers ranges from 7 to 12, 7 to
11 and 8 to 16 and panicle length ranges from 20 to 28cm,
20 to 26cm and 21 to 29cm under organic, zero input and
conventional fields, respectively.

Though did not significantly differ between production
systems, average yield under conventional and organic
conditions are relatively higher than zero input with 3.3 t/ha-
1. Yield ranges from 1.8 to 4.2t/ha, 2.5 to 4.1t/ha; and 1.9 to
3.8 t/ha, under conventional, organic and zero input systems,
respectively. NSIC Rc226 had higher yield in conventional
system with 4.2t/ha and performed fairly under organic and
zero input systems with 3.8t/ha. Mestiso 19 and Mestiso 29
are top yielder in organic and zero input systems with 4.1t/ha
and 3.8t/ha respectively.

One public hybrid, 7 NSIC released varieties, 1 special rice
and 1 farmer selection variety are the top 10 yielder in organic
systems with yield average of 3.5t/ha and above (Table 12).
Moreover, grain yields less than zero and conventional systems
are positively correlated with the yield in organic system

with coefficients of 0.50 and 0.45, respectively. Other traits
response in conventional systems with significant positive
correlation with yield under organic systems are plant height,
harvest index and seed weight.

V. The role of GxE in breeding for superior genotypes for

low-external input system
ADPalanog, LAGDogeno, CUSeville, IMGCiocon, and LTStalnes

Organic agriculture is continuously growing worldwide in more than
160 countries with 132 million hectares of organic agriculture land (including
transition stage land), which is mostly in Europe (24.0%), followed by Latin
America (23.0%), Asia (9.6%), North America (7.1%), and Africa (2.8%)
(Willer and Kilcher, 2011). The unsustainable practice and growing concern
on the environmental of conventional high-input system are the core reasons
for the increasing popularity of organic agriculture. Organic agriculture aims
to achieve optimum yield without depleting the environmental resources.
In input aspect, conventional agriculture intensively used commercial inputs
produced from fossil fuel based processes compared to organic agriculture,
which utilizes resources available within the bio-system. However, the
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variety used in organic agriculture is still largely dependent on the varieties
produced in the conventional system, which may or may not suitable to the
practice.

The response of varieties to conventional rice production system
will be more likely differ to their response to organic rice system, which
apparently due to the difference on level of inputs applied. Genotype
X inputs (environment) interaction contributes largely to the variation
of responses. Previous study showed significant genotype-by-fertilizer
interaction when modern cultivars and advance lines were used. The
genotypes with greater yield potential under fertilizer condition do not yield
usually do not yield more than other genotypes high under low fertilizer/
no fertilizer condition (Wonprasaid et al., 1996; Romyen et al., 1998;
Inthapanya et al., 2000). High genotype x input interaction exhibited would
mean that cultivars selected under research station would not perform well
in low-input farmer’s field. Thus, indirect selection of varieties with higher
grain yield under conventional system intended for organic system may not
be effective.

Study aims to (a) examine the effect of genotype x environment
(input) interaction on grain yield and other agronomic traits; (b) identify
genotypes generally- and specifically-adapted to low external input systems;
and (c) Investigate the need for breeding for genotypes with general or
specific adaptability to low-external input systems

Highlights:
. Established field trial in three sites: (a) Inayauan, Cauyan,

Negros Occidental, (b) Tabunan, Bago City; and (c) PhilRice
Negros. Each site (farmer) chosen for their considerable
differences in cultural management and inputs used to
determine if genotypes really respond differently under
different management. Thirty different rice genotypes were
used for the study.

. Phenotypic traits with importance to low-external input system
(organic production) rice production and farmers preferred
traits such as grain yield and above ground biomass, among
others were measured. Other agronomic traits measured were
productive tillers, plant height, 1000-seed weight, number
of spikelets per panicle, spikelet fertility, and harvest index.
Average grain yield for three sites is 1845 kg/ha while average
biomass yield is 901 Tkg/ha. NSIC Rc240 recorded the highest
yield (2171kg/ha) followed by NSIC Rc224 (2168kg/ha) and
NSIC Rc238 (2117kg/ha). Corocan recorded the highest
biomass (9719kg/ha) followed by PSB Rc18 (9594kg/ha).
Combined heritability of grain yield — one of the important
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traits aside from biomass, is considerably high (0.53) suggesting
that direct phenotypic selection of this trait will be effective.

Meanwhile, heritability of biomass is relatively low (0.34) thus;
direct phenotypic selection might be ineffective in this case.
However, correlation analysis of traits revealed that biomass is
positively correlated yield thus; secondary/indirect selection is
possible for this trait.

Moreover, plant and spikelet fertility are also positively
correlated for biomass. Result of combined analysis of
variance for 3 sites revealed a highly significant genotype
by environment (management) interaction indicating that
responses of rice genotypes differ on each management.
Results are still inconclusive and need further confirmation.

A Farm-Walk was conducted to facilitate participatory variety
selection where neighboring organic rice farmers were invited
to select for their preferred rice genotypes/varieties. Majority
of the farmers selected NSIC Rc222 and Rosanna because of
its good crop stand, resistance to field pests and diseases, fuller
and filled grains, and high spikelet fertility, followed by NSIC
Rc240 and NSIC Rc238. Some of the varieties preferred also
are NSIC Rc224 and Masipag 10-1-1-1 which believed to have
been developed particularly for organic rice production. The
participatory variety selection will enable breeders to identify
the traits preferred by organic rice farmers.

Table 13. Heritability of agronomic traits important for organic rice breeding,

2014 WS.
TRAITS HERITABILITY
CAUAYAN TABUNAN STATION COMBINED
0U=00 0.60 0.60 0.66 0.53
Above ground biomass 0.68 0.55 0.62 0.34
Productive tillers 0.50 0.56 0.58 0.59
Plant height 0.72 0.60 0.92 0.47
Harvest Index 0.01 0.01 0.56 0.01
1000-06000 0.37 0.50 0.37 0.67
No. of spikelets/panicles 0.37 0.58 0.75 0.67
Spikelet fertility 0.01 0.01 0.41 0.01

*Combined - heritability was analyzed for the three sites
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Table 14. Combined ANOVA for grain yield for three sites, 2014 WS.

Source DF SS Ms F Value Pr (>F)
Environment 137135582.479 | 68567791.239 20.89** 0.0020
Rep w/in environ 19698041.020 00000 9.53** 0.0000
Genotype 31 450000 00U00 4.03** 0.0000
GxE 62 50875687.255 820575.601 2.30 0.0000
Pooled error 168 | 57883213.829 344542.940
Total 269 | 308679888.810

** Significant at 1% level

Table 15. Combined ANOVA for biomass for three sites, 2014 WS.
Source DF SS MS F Value Pr (>F)
Environment 105093752.983 | 52546876.492 6.44* 0.0321
Rep w/in environ 48929260.583 60000 2.71* 0.0155
Genotype 31 230144917.645 | GOOUO 2.46** 0.0001
GxE 62 336803489.484 | GUULU 1.80 0.0016
Pooled error 168 | 506130077.239 | GOUOU

Total 269 | 1227101497.934

Significant at 5% level; ** Significant at 1% level

Table 16. Pearson’s correlation analysis of various phenotypic traits under
low external input systems, 2014 WS.

(%ruin Ftroducﬁve qunf Biomass lgeodo- NLfmber of )
yield tillers height weight Spikelets/panicle
0U=00 -0.25 0.46* 0.39* 0.37* 0.52*
Productive tillers -0.25 -0.29 0.09 -0.28 -0.31
Plant height 0.46* -0.29 0.41* 0.43* 0.34
Biomass 0.36* 0.09 0.41* 0.11 0.37*
1000-seed wt 0.37* -0.27 0.43* 0.1 0.01
:‘p?l.(;)efis/panicle 0.52** -0.31 0.34 0.37* 0.01

*Significant at 5% level




PhilRice Negros

17

Parameter

Organic Zero

Conventional

%Yield reduction

0 10

0

2

Og 0.02742290=+ 0.1655986 | 0.17798149 = | 0.18880449 +
13.4840344+ 0.4218785 0.4345164
3.6720613**

68 2.0449544 +1.4300190

Ogf? 0.1846739+ 0.4297370

6¢? 3.0481486 +1.7458948

H? 0.17 0.64 0.47

fg

o

con

ry between org and 1.0
con

robetween org and 1.0
zero

robetween zero and 1.0
con

CR for direct

selection under org

CR for indirect 1.66
selection under con

CR for indirect 1.99
selection under zero

r, between org and 0.4508
con

r, between org and 0.4946
zero

r.between zero and | 0.7021

*Breeding View results

**Stable cultivars under different organic practices

Genotype Finlay and Wilkinson Mean grain yield
sensitivity

Corocan 0.2023 2088
IRTOM238 0.4306 2274
PSB Rc10 0.4385 2621
NSIC Rc280 0.5881 1528
NSIC Rc240 0.6616 1155
IR10255 0.6674 652
PSB Rc18 0.6796 1310
PR353342-2B... 0.6836 920
NSIC Rc302 0.7155 855
NSIC Rc300 0.8034 2213
00000 -1 0.8194 1489

*Breeding view (genotypexfertilizer)
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Genotype Finlay and Wilkinson Mean grain yield
NSIC Rc240 -1.5032 2850
PSB Rc10 -1.4504

NSIC Rc282 -1.1918 3560
NSIC Rc222 -1.1631 3600
NSIC Rc120 -0.3099 3620
Masipag 10-1-1 -0.2803 3430
PR3542.. -0.1908 3360
NSIC Rc224 -0.0260 3680
NSIC Re302 0.0783 3200
IRTON255 0.1148 2590

*Other traits (detailed above)

Heading date Plant height Harvest Index
Organic 81.1 98.6 0.50
Zero 83.3 94.7 0.50
Conventional 83.8 101.2 0.50
Reduction (org) 3 days advanced 2.6 cm 0
Reduction (zero) 0.5 days advanced 6.5cm 0

*Correlation of traits to grain yield across different managements

Traits Organic Zero Conventional
Heading Date 0.05 -0.23* -0.27*
Plant Height 0.45** 0.29* 0.19
Productive tillers 0.18 0.17 0.13
Panicle Length 0.16 0.17 0.15
Harvest Index 0.23* 0.29* 0.17
00000 0.13 0.16 0.27*
Spikelet number 0.25* 0.07 0.05
Spikelet fertility 0.11 0.14 0.05
*Heritability of traits
Traits Organic Zero Conventional Combined
Yield 0.17 0.64 0.47 0.90
Heading date 0.94 0.90 0.95 0.99
Plant height 0.80 0.88 0.89 0.97
Productive tillers | 0.65 0.58 0.26 0.88
Panicle length 0.87 0.77 0.75 0.97
Harvest Index 0.47 0.59 0.63 0.92
00000 0.82 0.84 0.79 0.92
No. Of spikelet 0.87 0.81 0.77 0.98
Spikelet fertility 0.76 0.65 0.61 0.92
Traits Organic Zero Conventional
r H r H r H

Yield - 0.17 - 0.64 - 0.47
Heading date 0.05 0.94 -0.23* 0.90 -0.27* 0.95
Plant height 0.45%* 0.80 0.29* 0.88 0.19 0.89
Productive tillers 0.18 0.65 0.17 0.58 0.13 0.26
Panicle length 0.16 0.87 0.17 0.77 0.15 0.75
Harvest Index 0.23* 0.47 0.29* 0.59 0.17 0.63
00000 0.13 0.82 0.16 0.84 0.27* 0.79
No. Of spikelet 0.25* 0.87 0.07 0.81 0.05 0.77
Spikelet fertility 0.11 0.76 0.14 0.65 0.05 0.61
Management Org Zero Con

rc - 1.0 1.0
Org re - 0.4946 0.4508

CR - 1.99 1.66
Zero re 1.0 - 1.0

rp 0.4946 - 0.7021
COI‘I rc 1 0 1 0 -

re 0.4508 0.7021 -
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VI. Upland Rice Development Program (URDP)
IMGCiocon, SMLEntero, FLDAlvero, ACSSurier

Region VI

Eight DA-RFO 6-funded and ATI-RTC 6-funded upland
Palayamanan® sites were established and monitored in Panay and Guimaras
islands for cropping year 2014. ATI- RTC 6-funded sites were located in the
towns of: 1) Madalag, Aklan; 2) Valderama, Antique; 3) Jamindan, Capiz;
and 4) Nueva Valencia, Guimaras. These were all new sites but did but no
Farmers’ Field School (FFS) was conducted.

ATI-RTC 6 focused on the establishment and demonstration of
upland Palayamanan® model farms, because according to the Agricultural
Extension Worker (AEW) assigned in the area, ATI-RTC 6 have observed that
majority of the people stopped attending or did not want to attend trainings
after typhoon Yolanda and instead, they opted to focus on other government
assistance projects to affected areas.

DA-RFO 6-funded sites, on the other hand, were in: 1) Calinog
and 2) Anilao, lloilo; 3) Jordan, Guimaras; and 4) Libacao, Aklan. Except for
Libacao where there was a problem on the number of participating farmers,
FFS were conducted in all the DA-RFO 6 sites.

The upland Palayamanan® site in Anilao, lloilo was a new site,
while in Calinog is an old site but was transferred to a new barangay with
new participants who attended the class. Libacao and Jordan were both old
sites established in 2013.

Activities under the URDP was divided in to five components,
namely: Component 1 - ; Component 2 — Rice seed assistance of traditional
and modern upland rice varieties.

From 2012 to 2014, the URDP was able to generate master list of
2,276 upland farmers and validate a total of 1,687.68 upland areas in Panay
and Guimaras islands in Region 6 (Table 17).

Average area per farmer can be computed to 0.66 ha, its shows that
only small land area is really planted by upland farmers.

These data were from 18 municipalities and majority of upland
areas were recorded from the province of Capiz from its five municipalities.
Planting months in this region started in March to June, it depends on when
the rain started to pour, enough for farmers to start land preparation.

Traditional varieties planted depend on the preference in each
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province but the most common on the list are Palawan, Dinorado and
Malido. These varieties are known for their soft and aromatic eating quality.

A total of 5,280kg of seeds of various traditional varieties were
distributed to 445 farmers, for planting in about 257 ha of upland
rice, during the cropping year of 2012 to 2013 under through URDP’s
Component 2 or the Rice Seeds Assistance of Traditional and Modern
Upland Rice Varieties (Table 18).

Varieties distributed were Karutak, Lubang Red, Malido, Palwan,
UPL RiT and UPL Ri3. Some amount of seeds (140kg) was used by DA- RFO
6 for their FFS and demonstration sites.

Table 17. Summary of the validated upland areas in URDP master list for
Panay and Guimaras Islands Region 6, 2012- 2014

Province Municipality | No. of |
Upland Uplund Mon'h Vunehes
Farmers | Areas (ha) Planted
PANAY ISLAND
Aklan Madalag 239 136.25 Mar-May Kinaw-itan,
Milagrosa
Libacao 38 32.00 Mar-May Diamante, Intan,
Banga 78 8.50 Kapino,
Subtotal 495 202.56 Kinabuno,
Milagrosa, Mintik
Antique Barbaza 25 8.63 Apr-may Black Rice,
Thailand
Valderama 10 10.00 Mar Awot, Azucena,
Kabangge,
Kahuwi,
Kanangan,
Subtotal 35 18.63 Malido, Palawan,
Pondol,
Sinambawan
Capiz Jamindan 29 7.08 Apr-May Denolores,
Ginatos,
Himitana,
Kabasag,
00000
Karatak, Malido,
Palawan, Pondol,
Sinambawan
Tapaz 906 516.61 Apr-May Azucena, Malido,
Palawan
Mambusao 203 231.60 Apr-May VOOU0
Kabiray, Kapino,
Karatak, Malido,
Manumbalay,
Tatlong-buwan,
Tiyangkaw
Dumalag 286 319.00 Apr-May
Dumarao 139 93.50 Apr-May
Subtotal 1,563 1,167.79
lloilo Calinog 76 30.00 May-Jun Malido, Palawan,
Panumbalay
Passi 25 39.50 May-Jun Dinorado,
Kamuros
Tubungan 33 18.65 May-Jun Dinorado,
Kamuros
Anilao Palawan,
Tampopoy
Subtotal 134 88.15
GUIMARAS ISLAND
Guimaraz Jordan 42 21.50 Apr-May Palawan, Malido,
Dinorado
Nueva 7 3.75 Apr-May Lubang, Malido,
Valencia Kutibos, Azucena,
Black Rice,
Kapopoy
Subtotal 49 25.25
Total 2,276 1,502.38
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In 2014, 500 kg of Malido were distributed to 30 participants of
the different FFS, while others were used for seed production in ATl funded
Palayamanan® sites (Table 19). Another 80 kg were given to Hinobaan,
Negros Occidental Upland Palayamanan® site which was being handled by
the UpTech from region 7(not reflected in the table).

Table 18. Summary of the validated upland areas in URDP master list for

Panay and Guimaras Islands, Region 6, 2012-2014.

Province GOO00 Varieties Volune of No. of 00=00
seeds (kg) Upland Area (ha)
Farmers
Aklan Malinao Lubang Red 80.00 138 25.76
Malido 200.00
Palawan 160.00
UPL Ri3 60.00
Subtotal 500.00
Capiz Mambusao Azucena 40.00 122 126.95
Karutek 80.00
Lubang Red 260.00
Malido 1,000.00
Palawan 500.00
Subtotal 1880.00
Guimaraz Jordan Lubang Red 360.00 48 25.50
Malido 400.00
Subtotal 760.00
lloilo Calinog Malido 50.00 76 30.00
Palawan 30.00
UPL Ril 680.00
UPL Ri3 440.00
Passi City Lubang Red 800.00 61 48.50
Subtotal 1200.00
00000 Malido 40.00
FSS c/o Mr. Palawan 20.00
Victorio UPL Ri3 40.00
Nabor (DA- UPL Ri3 40.00
RFO 6)
Subtotal 140.00
Total 5,280.00 445 256.71




22 Rice R&D Highlights 2014

Table 19. Distribution of Malido seeds in Upland sites,in Aklan, Capiz,
Guimaras and lloilo, 2014.

URDP Site No. of Farmers Volume of Variety
Served Seeds (kg)

Libacao, Aklan * 1.50 Malido
Madalag, Aklan * 2.00 Malido
Alderama, Capiz * 2.00 Malido
Jamindan, Capiz * 1.00 Malido
Panit-an, Capiz * 1.00 Malido
Jordan, Guimaras 5 3.00 Malido
Nueva Valencia, * 2.00 Malido
Guimaras

Anilao, lloilo 18 3.00 Malido
Canilog, lloilo 7 1.00 Malido
Total 30 420.00

*distributed to ATI-RTC é Palayamanan demo sites for their seed production area

Upland Technologists (UpTechs) deployed in the region between
2012 and 2014 have identified 12 potential seed producers of traditional
varieties (Table 20). These were farmers who consistently planted upland
rice and with a considerable farm area that can produce enough seeds for
the seed procurement project by either PhilRice or DA- RFO 6. They were
from Aklan, Capiz, Guimaras and lloilo and usually planted upland rice once
a year. They plant different traditional rice varieties but a number of them
planted Malido, Palawan and Azucena, which were also among the most
preferred varieties in the region. Some of them have also planted modern
rice varieties, such as: UPL Ri1 and UPL Ri3.

Community-based Upland Palayamanan were established in 8 sites
around the region. Four were ATI-funded and the other four were R