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Viscosity
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Fig 1 Overview of the viscosity curve in rice
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1. Centipoise

2. Peak Viscosity

3. Trough or Holding strength
4. Final viscosity

5. Breakdown

6. Setback
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7. Rapid Visco Analyzer
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Table 1 Physical and chemical properties of soil in the experiment site

Saturated . Soil electrical . Absorbable Absorbable
Soil - Total nitrogen
water content conductivity pH me ke phosphorus potash Year
(%) ds m’ gke mg kg'! mg kg’
75 Si-Cl 1.12 74 0.155 17 290 2018
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8. Thermocline for windows
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Table 2 Results of analysis variance related to viscosity parameters of different irrigation management
and nitrogen fertilizer

Source of Degree of Breakdow Final . Pastin
Variations fregedom Peakl Troughl n Viscosity Setback Peaktime Tempera%ure
Replication 2 10.01™ 12.31™ 17.31™ 22.35™ 25.88™  0.0001™ 0.00024™

Irrigation 2 439.05" 5447 4190 38557 37494 0.0061" 3.9610"

Nitrogen 2 18869 229.05 214157 5210.16" 15449  0.00307" 1.649"™

I xN 4 20110 29607 8696557  589.83" 17283 0.0044” 0.422%
Error 10 8.26 7.180 18.250 19.805 20.763 0.00013 0.00037

ns non-significant, *significant at P<0.05 and **significant at P<0.01

Table 3 Results for means compare on viscosity parameters of Gilaneh rice variety under irrigation

conditions
Peakl Troughl Breakdown Final Setback Peaktime Pasting
Kg/m.s(CP) Kg/m.s(CP) Kg/m.s(CP) Viscosity Kg/m.s(CP) (min) Temperature
Kg/m.s(CP) (°C)
I8l 2595¢ 1791c 804a 3661c 1066b 5.66¢ 86.43b
12 2612° 1818b 793b 3673b 1060b 5.69b 85.62¢
13 2605° 1851a 754c¢ 3806a 1200a 5.72a 87.25a

Within each column, means followed by the same letter do not differ significantly at P<0.05

Table 4 Results for means comparison on viscosity parameters of Gilaneh rice variety under nitrogen

conditions
i Peakl Troughl Breakdown Vilzz:)zli ty Setback Peaktime Ter}:li)sélrl;%ure
Kg/m.s(CP) Kg/m.s(CP) Kg/m.s(CP) Kg/m.s(CP) Kg/m.s(CP) (min) °0)
NI 2618b 1825a 793b 3746a 1128b 5.70a 86.45b
N2 2651a 1813b 838a 3703b 1051¢ 5.66b 85.90c
N3 2542¢ 1822a 720c 3690c 1148a 5.70a 86.95a

Within each column, means followed by the same letter do not differ significantly at P<0.05
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Table 5 Interaction effect between irrigation and nitrogen treatments of viscosity parameters on Gilaneh

rice variety
frrigation  Nitrogen Ter}zz)sélrl;%ure PeakFime Setback Vii:;asli ty Breakdown Troughl Peakl
°C) (min) Kg/m.s(CP) Ke/m.s(CP) Kg/m.s(CP) Kg/m.s(CP) Kg/m.s(CP)
il N1 25934 1774" 819¢ 3684° 1091¢ 5.66d 86.23¢
N2 2558° 1767" 792¢ 3652" 1094¢ 5.66d 86.11°
N3 2636° 1834° 802¢ 3650" 1015° 5.68d 86.97°
R N1 25844 1818% 766° 37164 1132¢ 5.74b 86.14°"
N2 2691° 1811° 881° 3648" 957" 5.68d 84.54¢
N3 2562¢ 1827 735" 3656" 1094¢ 5.66d 86.21¢
3 N1 2680° 1885° 796¢ 3841° 1161° 5.73bc 87.00
N2 2707° 1864° 843° 3812° 1105¢ 5.67d 87.07°
N3 2430° 1807¢ 624¢ 3766° 1336° 5.80a 87.69*

Mean with similar letters in column are not significantly different base on Turkey’s multiple range test (p<0.05)
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Graphical Analysis Results - 20190824
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Fig 2 The viscosity curve of Gilaneh rice variety in
interaction between irrigation and nitrogen treatments

S 65 T -t

\Jﬁ u:*-l\)é\ 4l B O\J',:.» 4[)5‘5)-:-;-3 bjs c_'ej,a.a u,i_l\]e\b

e 3 aghe S5 el GbdHS ke

YA

SIS o p b s e e Sl O Bl b
DM o i D5 0 5S ile sl Gl 5ss ol
23 pSAS Ve U358 08 Sled @ by gy S
A edalie (g ol WYY 55,08 sl Lol 5 1S
Ll 5 Slst O 5 e 5 e sled gl ol iy o
Q..ifj Q\ﬂwﬂ.@i\sn\j}u)wﬁbl{ww)s
5 s 5o oSS VO 0358 55 sles 4 e gl
5 5l s G Sl 90) 55,V osls b olal Sl
05 Sad CMifJ.g Olgae Lisls OLES (Yor ) Jle jo 0L Ken
Sl Slaie 3 sl cle 4 Wly e il glajles
5 A o 03 [E0]5,S 1 0 s ol
bk w8 s VL Ko sy kS e
G 3 s e 5t Doy CodS edias LU
‘i\]s)\_\_} LSJ:’.‘l:f CMSJ.' QJ[:-_;))MJN&M}JJ)QQU

NEANEEAS

S g ol Copde SE e Y
555
(Pasting Temperature)s.:

S Syl g p 05958

a2

S Ak
S ooy gl oY Ol e b O (g et Dl 4o
& alis &8 cl gole s 5 ey bLIE s i3
53l e Bl OT Gl Slus 5 e S iy (6 e Sl
355 Gy il bowisls Olis (V44A) Jle s OLs
B LS b SRl 0Ad G et Dol A s 055
ol 533 5 (1) s Gillae e8] csls Cillae i ()
AVIYO) Ods (g s Syl ammys o i 595 V8 gl L
AU s (8) Jdsd= sollas .0 sdaline (:\Ji;:.}l.m a3
Dol a2l 0SSy
a5 AVA0) LSs s rﬁ)l,ﬁ\" e 55 QLS (G et
iz S s 5 (0) i llas .l edaline (o Sl
O (et Sl Az op it ol 5 O3S 38
5o V8 sl b oll 5 eSS Ve a8 s 4 by
53 (5 Jsd L) OF Slds oo zeS 5L Kl 55 AVQ)



V¥4 il Y 6ys5 V046l DOI 10.29252/fsct.17.12.03 s sl 5 psle

Russell, R. 2010. Important Sensory Properties
Differentiating Premium Rice Varieties. Rice
3:270-281.

[2] Zhou, Z., Robards, K., Helliwell, S. and
Blanchard, C. 2003. Effect of rice storage on
pasting properties of rice flour.J. Food Research
International. 36: 625- 634.

[3] Sowbhagya, C. M., and Bhattacharya, K. R.
2001. Changes in pasting behaviour of rice
during ageing. Cereal Science. 34: 115-124.

[4] Carrers, R. C., Tome, R. G., Sendrea, J.,
Ballestors, R., Vallente, E. F., Quesada, A.,
Niera, M. and Leganes, F. 1996. Effect of
nitrogen rates on rice growth and biological
nitrogen fixation. Journal of Agricultural
Science. Camb. 127: 295-302.

[5] Talcukdar, A. S. M. H. M., Sufian, M. A.,
Meisner, C. A., Duxbury, J. M., Lauren, J. G.
and Hossain A. B. S. 2002. Rice, wheat and
mungbean yield in response to levels and
management under a bed planting system.
WCSS, Thainland, 1256-1267.

[6] Sarwar, M. J. and khanif, M. 2005. Techniques
of Water Saving in Rice Prouduction in
Malaysia .Asian Journal of Plant Sciences
4(1):83-84

[7] Yazdani, M.R., et al., 2004. Comparison of
several water management methods in rice fields
of Guilan providence. Effects interval irrigation
on rice. Proceedings of the 11th seminar of
Iranian National Committee on Irrigation and
Drainage. Dec. 2004. Tehran. Iran (In Farsi).

[8] Rezaei, M. and M. Nahvi, 2004. Effects
interval irrigation on rice. Proceedings of the
11th seminar of Iranian National Committee on
Irrigation and Drainage. Dec. 2004.

[9] Asadi, R., M. Rezaei and M.K. Moatamed,
2004. A very to mitigate water shortages in
paddy fields. J. Agri Aridity and Drought, 14:
87-91. (In Farsi).

[10] Nahvi, M., 2000. Determination of the
suitable interval irrigation based on growth
indices and yield on rice. M.Sc thesis. Islamic
Azad University of Karaj. Iran.

[11] Zumber, M.A., Chowdhury, A., Islam, M.Z.,
Ahmad, T. and M.A. Hasa, 2007. Effects of
water stress on growth and yield attribute Aman
rice genotype. Int. J. Sustain. Crop Prod,
2(6):25-30.

[12] Amiri, E., 2006. Investigation of water
balance and rice yield under irrigation

sy g e W3Sy S a8 o ) S s
Con ) eSS il S ol S s Sl
D3s s 355 O s Wit SIA ey 3t Aale Lol
VO (6358 sl bogpe an sy S n i (O s
Ol oS 5 505 1 sl b ool 5 LS s p Sl
S s 0 SLS Ve (6358 Jles  bg e an s Sy ST
53 38 A Sy Bl S g 5V E sl Lol s
Sy ol OB 2 a8 s Ll 5 p S VO S s
0 Cyae b (Sl op K)ol w58 s iy ol
S s sa VEoosls Lol 5 LS s p Sl
53 eSS VO 558 G pma b (Sl o e ) ol 4 S s
Sml b Gods ol 53 55 3V sls L okl Ls3 5,
Al O S S By Bl (SO A
G pB) 5l a8 (Sasu s 8 Olies kS oS Sl 5 o
Wy CdS ed AN e p 00 el ZiS
kS edims 0L Sodl gy i8S s VL S
S 5 S e e A3k e sl Dy
23 e SAS Ve U550 58 Sl 4 by gpd S,
ol s el ety Sy Vsl b olel 5 LS
LU 5o o8, SO ooy lp pa¥ Ol e L Ol (5 et
G pme Gl L s gl s {J\‘YQL»)'C;J.A el g LS e
Skl Al gla 6 s Cond Sl e 4 03550 35S
558 Jlas a b 00 (6 s Sl a2l
OF Jllie o S 5 505 V8 pls b bl 5 o Sks Ve
VO 3,8 G ae 5 55,V sl b soll sl 3 (5 g3 LB)
Cos Ll a4 5 bl s el ety S 3 p S LS
Sope el 5 S Gpae S L ao s 5 e
Solal s b obes o Shae b Lo e sla jasls 36 e
g (I2N2) s s bfji.us VO OS5, 385 5 50,V
238 o ol S (55 sl Sy kS e 4 e
c\bﬁ -0

3

[1] Champagne, E.T., Karen L., Garber, B.,
Fitzgerald, M.A., Casey, C., Lea, J., Ohtsubo,
K., Jongdee, S., Lihong Xie, L., Bassinello, Z.,
Resurreccion, A., Ahmad , R., Habibi, F. and

Y4



35S Calises pslie 5 ol bl 56 e

O 5 33 (g sdee

irrigated rice, case studies in the philippines.
Agric. Water Manage. 56, 93-112.

[23] Allahgholipour M, Farshadfar E and Rabiei
B. 2014. Molecular characterization and genetic
diversity analysis of different rice cultivars by
microsatellite markers. Genetika, 46(1): 187-
198.

[24] Allahgholipour M, Rabiei B. and Yekta M.
2012. Assessment of general and specific
combining abilities of the starch paste viscosity
properties in parental lines of hybrid rice.
Iranian Journal of Crop Sciences, 13(1):178-193.

[25] Allahgholipour, M., Moumeni, A., Nahvi,
M., Yekta, M. and Zarbafi, S. 2012.
Identification of parental combinations for
improvement of rice grain quality, yield and
yield components in rice. Cereal Research, 1(1):
1-10 (In Farsi).

[26] Allahgholipour, M., Skokoofeh, A. A,
Yekta, M., Shafiei Sabet, H., Mohammadi, M.
and Lotfi, A. 2015.Improvement of rice cultivars
for yield and quality characters through
farmer’sparticipatory breeding programs. Rice
Research Institute of Iran. Agricultural
Research, Education and Extension
Organization, Rasht, Iran. Pp. 41.

[27] AACC. 1995. Determination of the pasting
properties of rice with the rapid visco analyzer.
AACC method 61-02.01.

[28] Zhou, T., Zhou, Q., Li, E., Yuan, L., Wang,
W., Zhang, H., Liu, L., Wang, Z., Yang, J. and
Gu, J. 2020. Effects of nitrogen fertilizer on
structure and physicochemical properties of
‘super’rice  starch. Carbohydrate ~ Polymers,
p-116237.

[29] Singh, N., Pal, N., Mahajan, G., Singh, S. and
Shevkani, K. 2011. Rice grain and starch
properties:  Effects of nitrogen fertilizer
application. Carbohydrate Polymers, 86(1), 219-
225.

[30] Graham Acquaah, S., Saito, K., Traore, K.,
Dieng, 1., Alognon, A., Bah, S. and Manful, J. T.
2018. Variations in agronomic and grain quality
traits of rice grown under irrigated lowland
conditions in West Africa. Food science &
nutrition, 6(4), 970-982.

[31] Liu, D. H., Zhang, J. L., Cao, J. H., Wang, Z.
H., Yu, C. and Jin, D. M. 2010. The reduction of
amylose content in rice grain and decrease of
Wx gene expression during endosperm
development in  response to  drought

management whit model, (modeling and field
experiments). PhD thesis. Islamic Azad
University, Tehran science and research branch,
Iran.

[13] Rezaei, M. and M. Nahvi, 2008. Effects of
different irrigation management methods on
Water use efficiency and some characters of two
native rice cultivars in Guilan. J. Agric. Sci.,
1(9): 15-26. (In Farsi)

[14] Razavipor, T.M., R. Yazdani and M. Kavosi,
2000. Effects of soil water tension in different
growing stage on rice yield. Proceedings of the 6
congress on soil science 2000. Mashhad. Iran
(In Farsi).

[15] Sarwar, M. J. and khanif, M. 2005.
Techniques of Water Saving in Rice
Prouduction in Malaysia .Asian Journal of Plant
Sciences 4(1):83-84

[16] Ohnishi, Horrio, T., Homma, K., Takano, H.
and Yamamoto, S. 1999. Nitrogen management
and culture effects on rice yield and nitrogen use
efficiency in nothheast Thailand. Field Crops
Research. 64: 109-120.

[17] Mohammad, I. and Ramjan, M. 2001.
Response of rice to the graded levels of NPK
fertilizers. Crop Research Hisar, 21: 120- 122.

[18] Koutroubasa, S. D. and Ntanos, D. A. 2003.
Genotypic differences for grain yield and
nitrogen utilization in Indica and Japonica rice
under Mediterranean conditions. Field Crops
Res. 83:251-260.

[19] Carrers, R. C., Tome, R. G., Sendrea, J.,
Ballestors, R., Vallente, E. F., Quesada, A.,
Niera, M. and Leganes, F. 1996. Effect of
nitrogen rates on rice growth and biological
nitrogen fixation. Journal of Agricultural
Science. Camb. 127: 295-302.

[20] Nasrolahzadeh , A., Bayram Oghluy,
P., Amiri, E.,Razavipour, T., Sharififar, A.
and Tayefe, M. 2010. Comparing the use of
chemical fertilizer, azolla compost and cow
dung on nutritious quality and yield of rice.
Journal of biology science. 4(2): 85-95.

[21] Singh, A. K., Choudhury, B. U. and,
Bouman, B. A. M. 2002. Effects of rice
establishments methods on crop performance,
water use, and mineral nitrogen.

[22] Tabbal, D. F., Bouman, B. A. M., Bhuiyan, S.
I., Sibayan, E. B. and Satter, M. A. 2002. On-
farm strategies for reducing water input in



VY44 Lawl VY 092 AR o)Lo..\ir

DOI 10.29252/fsct.17.12.03

A mlo s psle

Agricultural  Engineering
43. magiran.com/p1173988

[40] Bao, J., Kong, X., Xie, J. and Xu, L. 2004.
Analysis of genotypic and environmental effects
on rice starch. 1. Apparent amylose content,
pasting viscosity, and gel texture.Journal of
agricultural and food chemistry, 52(19), 6010-
6016.

[41] Bryant, R. J., Anders, M. and McClung, A.
M. 2009. Effect of cultural management
practices on grain quality of two rice
cultivars. Cereal chemistry, 86(4), 405-409.

[42] Zhu, D., Zhang, H., Guo, B., Xu, K., Dai, Q.,
Wei, C. and Huo, Z. 2017. Effects of nitrogen
level on structure and physicochemical
properties of rice starch. Food
Hydrocolloids, 63, 525-532.

[43] Asante, M. D., Offei, S. K., Gracen, V.,
AdullDapaah, H., Danquah, E. Y., Bryant, R.
and McClung, A. 2013. Starch physicochemical
properties of rice accessions and their
association with molecular markers. Starch
Starke, 65(11-12), 1022-1028.

[44] Zhou, M. X., Glennie-Holmes, M., Robards,
K., Roberts, G. L. and Helliwell, S. 1998.
Effects of sowing date, nitrogen application, and
sowing rate on oat quality. Australian journal of
agricultural research, 49(5), 845-852.

[45] Dou, Z., Tang, S., Li, G., Liu, Z., Ding, C.,
Chen, L. and Ding, Y. 2017. Application of
nitrogen fertilizer at heading stage improves rice
quality under elevated temperature during grain-
filling stage. Crop Science, 57(4), 2183-2192.

Research, 14(2),

)

stress. Journal of Food Agriculture &
Environment, 8, 873-878.

[32] Ghosh, M., B. K. Mandal, B. B. Mandal, S.
B. Lodh, and A. K. Dash. "The effect of planting
date and nitrogen management on yield and
quality of aromatic rice (Oryza sativa)." The
Journal of Agricultural Science 142, no. 2
(2004): 183-191.

[33] Martin, M. and Fitzgerald, M.A. 2002.
Protein in rice grains influence cooking
properties. J. Cereal Science. 36: 285-294.

[34] Zhu, D., Zhang, H., Guo, B., Xu, K., Dai, Q.,
Wei, C. and Huo, Z. 2017. Effects of nitrogen
level on structure and physicochemical
properties of rice starch. Food
Hydrocolloids, 63, 525-532.

[35] Sowbhagya, C. M. and Bhattacharya, K. R.
2001. Changes in pasting behaviour of rice
during ageing. Cereal Science. 34: 115-124.

[36] Zhang, Z., Zhang, S., Yang, J. and Zhang, J.
2008. Yield, grain quality and water use
efficiency of rice under non-flooded mulching
cultivation. Field Crops Research, 108(1), 71-81.

[37] Gu, J., Chen, J., Chen, L., Wang, Z., Zhang,
H. and Yang, J. 2015. Grain quality changes and
responses to nitrogen fertilizer of japonica rice
cultivars released in the Yangtze River Basin
from the 1950s to 2000s. The Crop Journal, 3(4),
285-297.

[38] Zhou, C., Huang, Y., Jia, B., Wang, Y.,
Wang, Y., Xu, Q. and Dou, F. 2018. Effects of
cultivar, nitrogen rate, and planting density on
rice-grain quality. Agronomy, 8(11), 246.

[39] Latifi, A.2013. Physicochemical Properties
of Iranian Rice during Storage, Journal of



JFST No. 109, Vol. 17, March 2021 ABSTRACT

Effects of irrigation interval and nitrogen fertilizer on quality
characteristics related to viscosity in Gilaneh rice cultivar

Hamidizad, H. !, Sadeghi, M. %, Habibi, F.**

1. M.Sc Student, Department of Food Science and Technology, lahijan Branch Islamic Azad University, lahijan,
Irann
2. Associate professor, Department of Agronomy and Plant Breeding, Lahidjan Branch, Islamic Azad University,
Lahidjan, Iran
3. Assistant Professor, Rice Research Institute of Iran (RRII), Agricultural Research, Education and Extension
Organization (ARED), Rasht, Iran.

(Received: 2020/06/01 Accepted: 2020/08/22)

Viscosity is used as the most important indicator in evaluating the cooking quality of rice. In order to
investigate the best irrigation method and nitrogen application and their interaction effects on viscosity or
cooking quality in Guilaneh rice cultivar, this experiment was conducted as a factorial experiment in a
CRBD with 3 replications. Irrigation managements was considered in 3 levels(full irrigation, 7 and 14 day
interval irrigation) and nitrogen fertilizer as the second factor in 3 levels(50, 75 and 100 kg/ha). It will
achieve better cooking quality with higher peak viscosity, lower trough viscosity and lower final
viscosity. In the study of the interaction effects of nitrogen fertilizer application and irrigation, the highest
peak viscosity was observed in the treatment with 14-day interval irrigation and 75 kg nitrogen fertilizer
per hectare (2707 Centipoise). The lowest trough viscosity was obtained in the treatment of 75 kg
fertilizer and irrigation under flooding (1767 Centipoise). The lowest final viscosity was obtained with 7-
day interval irrigation and 75 kg nitrogen fertilizer per hectare (3648 Centipoise). In the study of
viscosity, the higher breakdown and lower setback indicate better cooking quality. The highest
breakdown (881Centipoise), the lowest setback (957 Centipoise) and the lowest pasting temperature
(84.54°C) were related to the treatment of nitrogen fertilizer 75 kg/ha and 7-day interval irrigation.
Therefore, according to environmental conditions and recommendations to reduce fertilizer and water
consumption, if there is no effect on yield, treatment with 7-day interval irrigation and nitrogen fertilizer
75 kg/ha to achieve the best cooking quality for Gilaneh cultivar is recommended.
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