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Abstract. This rescarch was conducted to nvestigate harvest index and viekd components of
acrobic nee (Orvza sativayunder effect of water. vaneties and seed priming in the tropical region

The experiment was st in split-split plot design The treaiments were priming seed with poly
ethylene glyeol (PEG). treated (P() and untreated (P) as sub-sub-plot. Three aerobic nice
cultivars as sub-plot consisted of Tnpago 8. new potential one (V). IR64. susceptible acrobic rice
cultivar (V) and Situbagendit, a normal acrobic rice cultivar (Vi) as sub-plot, three imgation
intervals namely irrigated every 5 days (W) ). irrigated every 10 days (W2) and imigated every 15
days (W) set as main plot, Yield components and harvest index parameters were calculated.
Results indicated significant and insignificant difference. in spite these. there was no significant
difference the date of W1 and primed seed revealed the highest data compared with W2, W3 and
non-primed seed. High harvest index revealed by WV Py was 0.827 and the smallestby W Vil

Grain vield ranging between 4 49-1 60 ton ha'! and straw about 15.39-5.33 ton ha'! depend upon
acrobic rice cultivars and water availability. More research about aerobic nce technology noed
to fuce water problem in the future

1. Introduction 7]

Harvest index is defined as the cconomical vield (grain vield) of the crop expressed as a decimal fraction
of the tota) biological vield, but the clearly meant total aboveground dry matter production. Otherwase,
hanvest index define as a ratio between economical yield and biological yield [1]. There are many biotic
and abiotic factors play rof@to increase and decrease different value of harvest index. These factors
include tvpe of vanetes, plant population density, time and method of planting. fertilization dose
especially nitrogen fertihization. soil water contents. water stress. temperature, sun racdiation, season of
cultivation short dry season and long wet season [2]

Hydro and osmo-priming recently playing an advancing technology practiced by farmer to cullivate
crops under drought and salinity condinions. Furthermore, Poly ethylene glycol (PEG) 15 a substance
like growth regulators which have ability to adapt seed and plant through sced priming technology to
improve its response (o be tolerance against water scareity, drought and salinity condition. Otherwise.,
many researchers reported that PEG has famous role to accelerate crops estabhishment and crop

ré'(). gmu-nt fromn this work may be tsed under the terms of the Creative Commons Altribation 30 licence. Any further distribation
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flowering and increase the germination behaviors and habituate seed and plant for iggt growth when
suffer from water scarcity, drought and salmty condition Furthermore. the positive beneficial effects
of seed priming have been conducted for many field crops such as acrobic rice |3, 4] However, the
negative results indicated that seed priming decreased germination percentage n barley and corn | 5] and
reducggrate of seedling emergence and plants per unit area 1n sunflower [6].

robic rice technology is a new technology of cultivating rice in the world t facing the problem
of water scarcity. A scientist have modified acrobic nee through the advantage of "improved upland
rice” that cultural practice under aerobic rice technology willgad to save 50% of urigation water. less
methane gas emussion. reducing production costs. and fnally Aerobic rice practices gives greal hope to
farmers who do not have access to enough water to grow flooded lowland rice |7. 8]

Acrobic rice technology using alternative irrigation svstem welting and dryving 1s best practices
which ing framers cultivated rice especially under water scareity l.:nndm.q, understanding the
ability of soil water holding capacity and duration of soil water contents field (FC) capacity
and wilting pomt (WP) which is varied according to soil properties (clav, sand. loam and silt) and
abiwtic condition that relate with water loss mechanisms such as evaporation, lranspiration and
evapotranspiration will guide farmers to water schedulgpnd irrigation management furthermore, Manv
researchers recorded that the differentiation in growth, Harvest gjlex and vield of crops especally rice
depend upon soil water contents. This rescarch investigated the index and yield components of
aerobic rice (Oryza sativa) under effect of water, varieties and seed priming

2. Methodology

2.1, Research location
The rese was conducted at Indonestan Center for Cereal Crops. in Bajeng. Limbung district, Gowa
regency . South Sulawesi provinee. It is located -5.14 latitude and 119,42 longitudes and it is situated at
clevation and altitude of 8 meters above sea level The soil 1s Sand Clay Loam with pH about 57 The
chmate also charactenized by long hot and wet summer. Moderate ram, iih relative humudity 73-98%
and Northwest wind with speed about 30 km hr'. Rice seed used were Inpago 8. a new potential one
). IR64. susceptible aerobic rice cultvars (V2) and Situbagendit, a normal aerobic rice cultivar (V3)
obtained from Indonesian Center for Rice Research (ICCR) in Sukamandi, Indonesia.

. Experimental Design Eﬂ
experiment was set in split-split plot design with three replicaticlp and the treatments were priming
seed with poly ethvlene glycol PEG with concentraifgh 200 ¢ 1. @eated (P1) untreated (P0) as sub-
sub-plot. The three cultivars mentioned above was set as sub-plot. The irvigation intervals were irrigated
every 5 days (W1), irrigated every 10 days (W2) and irrigated every 1S days (W3) set as main plot.
Based on treatments and replication, a total of numbers of 54 experimental units were used in the
expeniment (AW X 3V X 2P = 18) » 3 replication)

3. Results
Llfects of treatments. water interval. vaneties, seed priming und their interaction on harvest index of
aerobie rice was shown m table 1 In addition. response of the | 10 the treatments indicated by some

vegelaive growth parameters and yield are also shown in table 1.

3.1. Harvest Index

The largest number harvest index had found that recorded by the treatment WV, Py that about 0.827 and
the smallest one by the treatment WiV Py was 0.495. The maximum harvest ndex reported by Wy was
.68 and the mmimum by W about (0 57 Harvest index of 'V variety found to be the highest equal 062
and Vy the shortest one equal 0.60. Although seed priming P1 had the smallest was 0 57 and PO the
greatest was (.64 (table 1)
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Table 1. Etfects of water iterval (W) varieties (V). seed priming (P) and thewr interaction (W x V=
P) on some vegetative growth parametegg ol acrobie rice

_— n:'l!;nm Numberof  Pamicle me Weightof  Grain :;{ml?i
Treatment “"m'f“ A Reproductive  Length of Chrn 1000 Yield i
Index: Flowening - “pieromill (o) Seed ()  (onha?) P
(DAS) Hersam Panicle  “°¢'¢ ha')
Water Intervals
W, 068" 917" 22 65 23.35 99 37 20.44" 4.1° 11.38"
W 058" 97.17* 1825" 2268 92.84 19.26" 315" 9.19"
W,y 0.57" 93.89" 15.56° 225 82.53 1826 2.26° 6.7
Vanelies
vV, nal 94 61 18.65 2548 110 4 19.56 ir 123"
V, 0.62 9178 1831 21.46" 7833 19.18 32* 7.38"
V. 061 93 83 195 21 59" RS 05 1923 2 9.06°
Seed Priming
N 0.65 94 07 18.32 2244 89 935 1959 3 828"
Py ) 58 92.74 19.32 23 241 93.23 19.05 334 1017
SE+ 0.051 3.42 1.36 0.92 6.11 0.85 0.38 1.32
CV% 1202 6.33 125 6.96 11.55 7.64 2054 2472

DAS ma alter sowmg,
Values not sharing the same letters in same column differ significantly at p <0.03

3.2, Dav of 50% Flowering
I'he fastest and latest area reached to days of 50% flowering recorded by WiV:P and W2 VP after
90 33 and 102.67 davs from sowing date respectively (table 1), Days of 50% flowenng substantially
longest for Ws was 97,17 compared with the shortest Wy about 89.17 days. V, was equal 94.61 as longest
time and Vs equal 91 78 as shortest time for days of 50% flowering (table 1) Beside that Py the latest
period and Py the carliest one were 94 04 and 92.74, respectively

26
3.3, Number of Reproductive Tillers per Plant
Table | shows that the W, VP, treatment indicate that the maximum number of reproductive tillers/plant
about 24 67 tillers and W1V P, treatment was the minimum one which was 13 tillers. On the factor of
water interval management Number of reproductive tillers/plant was highest by Wy was 22.65 and
smallest by Wi was 15.56. The largest Number of reproductive tllers/plant recorded for Vi was 1935
compared with Vz the lowest one was 1831 For sced priming management highest number of
reproductive tillers/hill about 19 32 by Py and the lowest about 1831 by Po.

34 Pamcle Length

Panicle length substantially longest for treatments WV, Py was 26.99 compared with shortest one that
was 20.06 recorded by the treatment W;ViPy (table 1). The different between water concept by W and
W, as highest paniele length (em) was 23 34 and the shortest about 2249 em. V,and V: agreed the
longest and shortest which were 25 48 and 21 4 davs respectively. P raised panicle length (¢m) about
23 24 em and Py the lowest about 22 44 em

?5. Number of Grain per Panicle

Biggest number of sced per panicle obtained by treatments W\V\Py was 129.24 seeds/panicle and
smallest by Wy V3P, about 70,50 seeds/panicle (table 1). Wy and W varied on their recorded thus W,
equal 9937 and W, was 82.55 seed/ panicle, V, recorded 110.48 and Vs was 78 33 sced per panicle/
plant. 1’| ¢leared the biggest number but Po the smallest about ¥3.23 and 89,95 seeds. respectively
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3.6. Weight of 1000 Seed

W VPy reported the highest value of weight of 1000 seed (g) about 21 B7g and WiViP, treatment was
the lowest one which was 16.47 g with the range about 54 g The higgest weight of 1000 seed (g) has
reported by W, that was 20 44 g and smallest by W was 18 26 g (table 3) Among varicties V was
19.56 compared with the light value was 19 18g by V, Seed priuming management for Py found the
highest score of weight of 1000 seed (g) was 19 59 and P, about 1905 g the lowest one (lable [).

3.7, Grain and Straw Yield

Gramn yield ton ha™ substantially highest for treatments WV, P, that 4 40 ton ha' compared with lowest
one that was 1.60 ton ha' recorded by the treatment WiVal,. For the effected of water interval W,
registered the highest grain vield ton ha™ equal 4.1 and W, the lowest one equal 2.26 ton ha'', V| and
Vi had the biggest and smallest performance of grain vield ton ha about 3 7 and 2 7Bpectively. Seed
priming management Py the highest weight was 3 34 and P, the lowest weight was 3 ton ha™’,

Straw yield ton ha™ was highest value by the treatment W,V Py was 15 36 ton ha'and smallest value
obtained by WiVaP) was 5.33 ton ha'! (table 1). The maximum Straw vield ton ha™' wrote by W, about
11.58 and the mmimum by Wi was 6 7 ton ha. V; had heen the largest Straw vield ton ha™ was 1123
and 7.38 by V. Seed priming mereased Straw vield ton ha™* in Py was 10,17 and decreased in Py equal
82%

4. Discussion

Ec result of the effects of water interval (W, varieties (V) and seed pr'.ng and their interaction on
rvest index and some vield components of aerobic rice recorded significant and nsignifiggnt

difference, in spite of. there was no significant difference i date of W, (irrigated everv 5 davs) and

primed seed revealed the highest data compared with W; (irrigated every 10 days). W (irrigated every

15 days) and non-primed seed and depend upon aerobic rice cultivars

The significance of water interval on reproductive parameters may be due to sigmilicant effect of
water management on the number of tillers, this result cm'wd with [3] who applied that water regime
management significantly affected number of tllers and the interaction belween water regime
management and varieties was also significant g@mong straw and gram yield the significant differences
may be due to the small total dry matter which related to the relatively shallow root system and stomata
closure and reduced photosynthesis in response to surface soil drying which agreed with Lafitte and
Benett [Y] and Kato er ol 6]

The significant effeet of vaneties on reproductive parameters explamed with genetic constitution
beside sometumgg mteracts with environment that cleared with Amano ef a/. [10] and Cheng and Min
[11] aerobic or super-rice cultivars have been released in ﬂn’m. which have shown a markedly high
yield potential when planted in the aerobic conditions. However. these acrobic rice cullfvars are
commonly characterized by unstable yields across environments (locations and vears) [ 12.5]. fore,
it is imperative (o clarify the responses of their growth and vield formation to environments so 1t 15 well
known that final yield (phenotype) of a given cultivar is dependent on both genctic factors and growth
conditions

The insignificants effect of varieties on harvest index and some vield components may be due to
similarity in morphological aspeets of vegetative growth between acrobic rice cultivars such as time to
heading initiation and duration of the grain heading for example, biomass accumulation i the form of
stem biomass reaching al heading and dechine during g filling which finally effect vield output
These results followed same results of Chen er af [ 13] the nice cultivars shown obyious sinularity in the
change of stem biomass between acrobie rice cultivars and little merease after booting stage, whereas
different in duration from booting stage to heading stage

Seed pniming duning reproductive period of ncgglearly reported its effect on harvest index and
reproductive stage components attributes may be to pre-germination metabolic activities making the
seed ready for radical protrusion which lead 1o good crops establishment and resistance to different
treatments. confirmed with reported that number of tillers of primed seed with PEG increased compared
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with control [ 14]. but not followed the same result of time of Howering mitiation, time of maturity
because non-primed faster than primed seed. thus this fact was true so priming techmiques help plant to
be tolerant aganst bad conditions especially water-stress. drought and water scarcity and this consist
with the work of Desclaux and Roumet [15] who noted that switch [rom vegetative growth to
TUIE]UUUW growth was earlier under water-stress than under wetter condition

» applying appropriate irrigation management in rice cultivation, a large volume of water can be
saved which would help to bring more land under cultivation using the same available amount of water.
This will not only enhance food security but waler security as well

5. Conclusion

Depend upon genoty pe. water interval management o mantain suttable soil water contents before later
irrigation between 44 48 1o 18 20% will lead to cultivate aerobic rice under drought (water scarcity)
conditions with assistant of seed priming technology using PEG solution 200 g L. concentration not
more

23]
Acknowledgement

12
The authors acknowledge the financial support of Hasanuddin University (UNHAS) and Cereal Crop
Research Institute (BALITJAS). Indonesia under the indigenous Ph.D. scheme for the conduction of
these field experiments

References

(1] Donald C M and Hamblin J 1976 The biologscal vield and harvest index of cereals as agronomic
and plant breeding criteria . ldv. Jlgron. 28 3614035

[2]  Khush G S 1993 Breeding Rice For Sustanable Agriculture Systems(International Crop Science
Iy (Madison: Crop Science Society of America) pp 189-199

[3] Abdallah I£ H A Musa Y, Mustafa M, R Sjahril. Kasim N and Riadi M 2016 Seed germunation
behaviors of some aerobie nice cultvars (Onvza sativa 1) after priming with Polyethylene
glyveol-8000 (PEG-8000) Il J. Sci. Tech. Res. 5 (2) 227-234

[4]  Abdallah I: H. Musa Y. Mustafa M. Sjahnl R and Riadi M 2016 Companison between hy dro- and
osmo-priming to determune period needed for priming indicator and ifs effect on germination
percentage of acrobic rice cultivars (Onvza sativae L) AGRIVITA J. ol Agr. a1 38 (3) 222-
230

[5] Ymg JF, Peng S§ B.He Q R. Yang H. Yang C D, Visperas R M and Cassman K G 1998,
Companison of high vield nice n tropical and subtropical environments 1 Determinants of
grain and drv matter vields Field Crops Res. §7¢1) 71-84

[6]  Hussain M. Farooq M. Basra § M A and Ahmad N 2006 Influence of seed priming techniques on
the seedling establishment. yvield and quality of hybrid sunflower /nt Agric Brol 8 14-18

[7]  Parthasarathi T, Vanitha K, Lakshamanakumar P and Kalaiyarasi D 2012 Aerobic rice- mitigating
water stress for the future climate change Int. J, of Agronom. and Plant Prod. 3 (7) 241-1 54

[8]  Lal B A. Navak K. Priyanka G. Rahul 1. Teckam $ and Katara J L 2013 Aerobie rice: A water
saving approach for rice production Popular Kheti 1 (2) ISSN:232 1-0001

[9] Lafitte H R and Bennett ) 2002 Requirements for aerobic rice: Phyvsiological and molecidar
considerations (Water-wise Rice Production) ed B A M Bouman et al (Los Banos
International Rice Research Institute) pp 239-274

[10] Amano T. Shi C. Qin D, Tsuda M and Matsumoto Y 1996 High-yielding performance of’ paddy
rice achieved in Yunnan Province. China: 1. High vielding ability of Japonica F 1 hybnd nice.
Yu-Za 29 Japan. J. of Crop Sci. 65 (1)16-21

1] Cheng S 1 and Min § K 2001 Super-rice breeding n China Clune. Rice Res. Newsl. 9(2) 13-15

(12]  Horie T, Ohnishi M. Angus J F. Lewin [. G. Tsukaguchi T. and Matano T 1997 Phvsiological
characteristics of high-yielding rice mferred from cross-location expeniments Field Crops Res.
52 (1-2) 3567




IC-FSSAT

- - - ) 1or |'ll|‘|‘l\hill£
10P Conf. Series: Earth and Environmental Science 187 (2018) 012021 doiz 10 1088/1755-1315/157/1/012021

[13] Chen 8. Zeng I, Pao Z and Zhang G 2008 Charactenization of high-vield perfomance as aflected
by genotype and environment in rice journal of Zhepang University Science B 9 (5) 363-370

[14]  AnfM. Tangjan M, Ullahkhan N. Ahmad K. Khan M J and Munir A 2010 Effect of seed priming
on growth paramelers of sovbean Pak. J. Bor. 42 (4) 2803-2812

[15] Desclaux D and Roumet 1996 Impact of drought stress on to phenology of two sovbeans (Cilveine
max L. Merr.) cultivars Field Crop Res. 46 61-70




Harvest index and yield components of aerobic rice (Oryza
satlva) under effect of water varletles and seed prlmlng

ORIGINALITY RFPORT

24 .21 15 w9

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

china.iopscience.iop.org . 6
Internet Source Yo

.

krishikosh.egranth.ac.in
J %2

Internet Source

i

www.pubmedcentral.nih.gov o P
0

Intermet Source

o

Submitted to Aston University o 2
0

Student Paper

it

www.scihub.org y 1
[8)

Intermet Source

=

repository.unusa.ac.id - 1
Internet Source /0

R K M HAY. "Harvest index: a review of its use . 1
. . : Yo
in plant breeding and crop physiology", Annals

of Applied Biology, 2/1995

Publication

wl

M Riadi, R Sjahril, N Kasim, R H Diarjo. y 1
"Heritability and path coefficient analysis for ’




- [
o .

| I |

- —~ e _. N
A *y BN -~ .
|

=5
an

important characters of yield component
related to grain yield in M4 red rice mutant"
IOP Conference Series: Earth and
Environmental Science, 2018

Publication

1

Submitted to Universitas Brawijaya
Student Paper

Submitted to Higher Education Commission

Pakistan
Student Paper

80.191.248.19:8080

Internet Source

repository.unhas.ac.id

Internet Source

www.aensiweb.com

Internet Source

Sri Astuti Thamrin, Irfan Taufik. "Spatial
Random Effects Survival Models to Assess
Geographical Inequalities in Dengue Fever
Using Bayesian Approach: a Case Study",
Journal of Physics: Conference Series, 2018

Publication

A Yunus, Parjanto, Nandariyah, S Wulandari. "

Performance of Mentik Wangi rice ( , L.) M2

generation from gamma ray irradiation ", IOP

Conference Series: Earth and Environmental

%]

%1

%1
%]
%1
%1

<%1




Science, 2018

Publication

pertambangan fst.uinjkt.ac.id

Intermet Source

(s))

Submitted to Padjadjaran University

Student Paper

i,
-..\J

Submitted to University of Reading

Student Paper

T
(@ 0]

Bouman, B.A.M.. "Yield and water use of
irrigated tropical aerobic rice systems”,
Agricultural Water Management, 20050601

Publication

a—
(@)

docslide.us

Intermet Source

20

www.science.gov

Internet Source

B
| —

5 eprints.hec.gov.pk

Internet Source

R

"Plant Nutrition for Sustainable Food
Production and Environment", Springer Nature
America, Inc, 1997

Publication

N
W

A Yunus, Parjanto, | Y Pratama. " The
performance of M2 generation of rice resulted
from gamma ray iradiation ", IOP Conference

24




Series: Earth and Environmental Science, 2018

Publication

Dou, Fugen, Junel Soriano, Rodante E. Tabien
and Kun Chen. "Soil Texture and Cultivar
Effects on Rice (Oryza sativa, L.) Grain Yield,
Yield Components and Water Productivity in
Three Water Regimes", PLoS ONE, 2016.

Publication

EF Biddiscombe. "Summer dormancy,
regeneration and persistence of perennial
grasses in south-western Australia", Australian
Journal of Experimental Agriculture, 1977

Publication

EXCLUDE QUOTES  ON EXCLUDE MAT CHES

EXCLUDE
BIBLIOGRAPHY




