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Table 1- Weather conditions of sampled areas
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Temperature ('C)
23958 Codigend, 33,5 » 21350 292 7
March April May June July August
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
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Region
Jo! 13.9 14.7 19.4 20.6 252 23.8 271 265 279 2738 25.0 26.3
Amol
U 135 14.5 18.8 20.3 255 23.8 272 265 282 276 24.7 26.4
Babol
JUSSg 8 13.7 14.9 18.6 20.1 253 23.8 275 26.7 280 280 25.2 26.7
FereydunKenar
SNl
Rainfall (mm)
adlie
Region
ol 14.3 99.3 9.8 414 0.1 24.6 572 39.6 33.1 11.4 78.9 88.5
Amol
U 18.3 90.8 10.6 35.1 8.7 61.6 703 378 8.4 29.0 84.9 60.2
Babol
S8 115 714 0.1 20.6 0.1 49.6 1115 1112 33.0 481 209.4 60.3
FereydunKenar
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Table 2- Mean squares of the effect of year, region and agricultural system on yield and yield components of rice variety

(Tarom Hashemi)

kS o ay» Wgr yd Aoy dlawd FERH W als 3.5 905 3 Sos 3,5des
-7 d:l;i Number of tillers Percentage of - o S5
SYOAY) . : Grain yield . . bl
df per plant filled grain Straw yield Biologic yield
Ju 1 0.26 26.32 257646.30™ 357704.17 8189.35
Year
aibaie 2 11.62" 136.52"" 20438.17 3078312.67" 259894557
Region
Yx R 2 10.38" 53.04" 39716.69 561048.00 697297.35
8l 24 1.60 8.83 36750.50 37245.17 56769.35
Error a
o b 2 63.17" 5.49 621103850  20030195.72"  48129492.80™
Agricultural system
Y xS 2 4.16 3.62 37512.91 210450.50 414997.24
RxS 4 11.27" 29.95" 386635.92”  1153327.97  2821850.21"
YxR xS 4 5.36 10.68 15494.21 225436.58 315070.82
b sl 48 2.07 10.29 21767.58 223389.19 300906.4
Error b
s e 10.05 3.60 3.33 6.42 4.65
CV (%)

Aol 5 gime oMo gl dlael 5 doyd K g gy Jlein] paw 3 b ixe cuga "
“and™: are Significant at 0.05 and 0.01 probability levels, and unsigned numbers are not significant.
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Table 3- Mean comparisons of the interaction effect of region and agricultural systems on yield and yield components of rice
variety (Tarom Hashemi)

515 5 Slos ol > ,Slos 3 ,Sos
=y5 slolw/adlaio Ay 4D Aoy dluad BUR T LKW ‘U;: . ? SIS S
Agricultural Number of tillers per Percentage of filled yir:}:jn . . ").9"%."
system/Region plant grain Straw ylelld Biologic yield
(Kg.ha™)
Jof
Amol
Jghe 13.77% 89.57% 4734.00% 8442.83% 13176.83%
Conventional
. oslede? , 14.95° 90.90° 4505.83° 7441.83° 11947.67°
OW- inpu
O“Z‘;{‘C 12.20° 92.39° 401500°  6712.50% 10727.50°
rgani
Ju
Babol
Ja'»f 14.80° 90.95° 4880.67° 7746.00™ 12626.33™
Conventional
Lo:;/wi:\i)ut 14.90° 89.11% 4740.00® 7205.00% 11975.00°
O“ﬁ;i{'c 13,60 88.77% 375167 5733.17' 9484.83°
rgani
PSTEL
FereydunKenar
Jglsce 13.80" 85.99° 4742.50% 8389.50% 13132.00%
Conventional
. e t 17.70° 88.81% 4978.33 8532.33° 13510.67°
OW- inpu
Od,.stf;_l 13.10% 85.51° 3488.00° 6087.33° 9575.33°
rganic

bl e doyd gy Jlein] e j3 jb xe M pae ) Sibles ailie By giw yp 35
*In the each column letters indicate not significant at 0.05 probability levels.
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Fig. 1- Mean comparisons of the effect of year on grain yield of rice (Tarom Hashemi variety)
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Similar letters indicate not significant at 0.05 probability levels.
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Fig. 2- Mean comparisons of the effects of year and region on tiller number per plant and percentage of filled grain of rice
(Tarom Hashemi variety)
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Table 4- Mean of squares for the effects of year, region and agricultural system on qualitative chemical characteristics of rice

(Tarom Hashemi variety)

O ¥ sled

i aile RS okl a3 Otg g o yd A
i Gelatinization
S.0vV df Amylose percentage Protein percentage
temperature
Ju 1 0.21 46.20™ 0.78™
Year
ailase 2 0.07 0.35" 0.001
Region
YxR 2 0.01 0.38™ 0.09
2l 24 0.10 0.05 0.03
Error a
e alle 2 0.59" 7.25" 0.27"
Agricultural system
Y xS 2 0.80™ 0.68™ 0.01
RxS 4 0.02 0.06 0.08
Yx R xS 0.04 0.08 0.05
b ks 48 0.13 0.03 0.03
Error b
©lymtd o po 1.72 3.95 468
CV (%)

Bl g jlasime Ceadle (9 dlael g 2oy S g oy Jleis] g 53 b ne e Ty

“and™: are Significant at 0.05 and 0.01 probability levels, and unsigned numbers are not significant.
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Table 5- Mean comparisons of the interaction effect of year and agricultural systems on amylose and protein percentage of
rice (Tarom Hashemi variety)

ool a2y O g o yd
E1y5 wbobw/ Jlw Amylose percentage Protein percentage
Agricultural JYVE RV ST R Mo yd
SyStem/year 2015 2016 Change 2015 2016 Change
percentage percentage
. a
J’“‘j’ 20.86%" 21.18° -1.53 6.27 4.01¢ -36.04
Conventional
LO“L*_‘:; . 20.92%® 20.40° -2.48 5.40° 3.59° -33.51
W- INpuU
Of-";{'c 20.97%® 20.80% -0.81 4.61° 3.13f -32.10
gani
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*In the each column letters indicate not significant at 0.05 probability levels.
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Fig. 3- Mean comparisons of the effects of agricultural systems and year on gelatinization temperature of rice (Tarom
Hashemi variety)
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Similar letters indicate not significant at 0.05 probability levels.



Ty S 9 S B SHe b))

WA

JuUEDIJIUSIS Jou 2Ie s1aquinu pauSisun pue ‘sfaAd] Aljiqeqoad [0 pue §o'o 1e JuedIusiS e
§ i feeler onr gl o oo (oM 1R € g cfor 6 pomie 6D e ey oMoy

*

pue

. ] ] ] . ] ) (%) AD
e LY'S £9°1 L6'L (44 689 sy ol ol |
. . . . . . . q1o1rg
£00°0 S0°0 601 S9°0 L0°0 00 zro 8 194
£00°0 1o 80 61°0 L1°0 ,.80°0 cro 14 SxY xA
£00°0 60°0 €1l L0O70 L0°0 200 €00 14 S*d
T000°0 LETE £€€°0 08T L0600 LOEL L6901 T SxA
wa)sAs
LZE00 LL6ET1 L95°¢ L6'1 L8L0 L£561 L.F80¢ T [eannoL3y
e €=
© 10115
£00°0 LO0 [l L'y £ro 010 6£°0 T “oPe
S00°0 10°0 S| £€€°0 £ro <00 €00 < o xA
) ) ) ) ) ) ) uo13ay
6000 ¥1°0 w0 0’0 600 970 o 4 —
IBa |
,,569°0 LStSI L6961 L2I'8T L1801 ,.55°8 LLFE8T 1 .
oex pads agejuodaad agejuoaaad adejuadaad aseyuadaad adejuadaad FlIETRINIE) p .
ME.L 0) P00 JO Y)Fud o ], LI uNjo.Ig U peIH SSEU YA uerg 1InH UOISIIAUOD) Kjes \VOJM.R
oy g qpee Beve v cfor ¥R <o for &2 qof o oy D Ho fomp el cCon ey ey @ el v e

(£)aL1eA TIIAYSEH WOAR ) 3ILI JO sonsLIdjaeted [ednsAyd aanejjenb uo swajsAs feanynoLide pue uordar “1eas Jo s323yja ay) jo daenbs uevdy -£ dqe],

b0 - A ol (£ e orepre € ey (657 K sodofo T AT KR (g9 qf e )



IWAA 3l ¥ oylods o)) ale (659l (bl pgo s 25 V\PY

Oledsl) yr fs e Capdoe e ST tilofl 5 (al., 2012
35 asly (e o5 258l ol g tivged GBS 1y 4l s
Cdn ialjil g w35 Jols (59 395 5l osliiul pae Laulyd )
s L ildae (390 065 b 31 )5 |y s plondly (gaop
wPpasdr g odd bl O)ygody (g i By 390 )1 olS
= g 85 0, o 41,5 0lS o ptd 53 53 ]l e
el (nlial b cdl sl 0 aS e o)l po 0 aib caas
O3 et 5 WS sy 3] 3T 4 g b (il
Loy Cumdy (s5tmgid dlgo JUil 4 (s Co po g Srmgid
Mo etal, ) s ioy o0 |y &by bas casS colys ;5 500
s SoI)) ey Aol 3 &Su] 4 425 L (ol ks (2004
23,5 e il gy g 4,8 5 olS Ll > N ogS @ pg0n
o 039y 8 W b g ] olye 1 8 2550 el
b )8l il CutiS 5 039 0lS Ly twd 0 (awlie yliee
L i) 03,5 @ 2oy oS Ghilejl Jlo g3 o 5
oialS 4 S sl s S eSSl (o) YV 4 ¥/
2 S gysbas b L Ko el dlolo 93 4 Cans (gl xe
Gt Jsliie g 0lgieS oj bl & s Stalol Sl Jlo
GOV L cpga Limlejl pgd Jlo 55 g 0oyd YY/AD 4 VY/AA
T yd (ppS o b M G 5eS 03)3 gy e YV/A-
liedr Jghito ool)j leb )3 5 talefl Jgl Jlo 53 35 03,5
G mime BB 55 03lggnS cutS b a5 sal Cunddy Ao yd DIV
Azarpour et) o, Ken g 590,31 ol b gols cpl (Y Jgds) cuils
5 Sl ) glie duglio )3 L) ol coiyllas (al., 2011
2 AwSS g8y o yd oS Wbl i slp i SGB e
hoslawl byl &y Cans SGI8 ! glains mlio 51 oolaiol byl yi
1okl bagl i a4y cans g b (Jolite ©)ygody) (Same gladsS
s ol (i wgwme (ialS 0l duogi d j Jdxe (sladgS
Rosniyana et ) .),lSea ¢ blsje, zobs b 3y90 cpl 5 (yislejl ol
S iy doyd iyl anlllas 43 oS Tn 39y glize (al., 2010
3 S0t colyedn S el ailob 53 el slaly
Cod Alg o Al S gy do)yd gy Sl e ey bl
5B pinlafl 3 a4 gy0 s 0,8 Iy 5 (g5 e b
U jao jl o590 355 w38l (Gharib et al., 2016) 1S

S Slogad 1y ilojl slajled Sl Slaje (ke
S g (g gy 2oy o Jodd plesily Jold gop (S8
)90 &> (A8 gl S g 033 @ g ol @ Moy 02
plei > Jlw ;51 asols plis gls (F Jgia) <85 )8 oy
o dibaie 1 i o b (P<e/+ ) I sine onis pSojil Claw
3y90 Olao plod bl (gl o 51 (P<+/+)) gy do)yd
Ojygody &3y 5l S8 Al Job 5 (o (i 20> 2 ooy
b ely; cilisee ladiblw b cow (P<+/+0) ()l ine
Wi oy Slino s Jls 5 sl; alob LS oy .Aib S
03,5 Zhy Moyd g (0> (S J2)d (gme M2)d gy o)
g Jlw (o)) gladbls Saw (iSwnp Guzed 29 53 ixe
Loy SO Jlein] maws > diiwg do)d Cho pd LS ddlais
Wbl me
=hi alla 95 9 Jlo (S ohp (1Sle dlie ol
§ WA L) olodl JLo 99 12 55 s olasly Y g
Sl Sote P ©ygots SEBI cuiS llyd )3 (VY0
e plaleil gl Jlw )3 a8 g pgboas 99 Jglato 5 o3legeS
VAR 5 VXY i pan Ginlejl ped Jlu )3 9 2oy 0/FD o V/¥D
2 Oz 9 Jolite 5 oS (£)j sloailelus Sl e woyd
ciS 5l 5YL eolainS cutS o b oy ptalesl Jl Sl
Awg duoyd Cho jd el ool GuSe oSl b g gl
3 A daoyd inlajl JLw ¢ 4 13 a8 ¢ygbds s osnlin
5 Sl )| eSS i Jgliie cutS )l odel Canddy Jguame
wlebo 5> alofl Jol Lo )3 Gogees 3033 oV J5iz) 352 03l
S ine pialS 103 (o) albebes 53 4 Cond SGB I 5,5
(Jslicio g 03lainS CulS &y s dopd A+ 5 5 FIOY b s )
Slolw dus oy wgmo Sglds Lialosl ped Jlu jd Jg @l ol
P ez Sl 2o (Vo) 0 oalie () 3)90 (£
S g odlggeS cutS ) YL OB S s Lilel Jsl Lo
E9e20 50 355l sine (gylol Jlai 1 o] a5 iy gy Jglute
so)d 5 gilisme Gl3l gl Jlo 4 s Salol pg> Jlo 5
coisS calises glapllas (0 .(V Jodo) b odalin oy (sdutw
Slao y F5e 3)le 3 (S ol 55 2y90 (19 Ca e £95 @
Faraji et ) o )Sen g (258 Al Joad lodil) oa9a 5 (&S



VPY i i 9 585 BT b

9303 51,8 5l Cod ) AluSls @ Ol P gty
2 O G CungreS B pae bl )3 4SS g p Moy (56

Dol Canddy HliSa

ple bl id )0 dinSd g Aoy (i g A EalS (g Sxe

3 ComgeaS liae et Aol Cunddy 59500 365 B yuas

(oowile 0)b o5)) g5 (S 308 (5 Olwogad (S 2 (815 Baibolw § Jlo Jilllie ST (0o dunlio =Y Jgo
Table 7- Mean comparisons of the interaction effect of year and agricultural systems on some of the qualitative physical
characteristics of rice (Tarom Hashemi variety)

&Sly; sbolw /gL Jad el Lwgy Mo 4D JRTL YOV W RS E TR LIV 03,5 g o yd
Agricultural Conversion Hull Bran White mass Broken rice
system/year efficiency percentage percentage percentage percentage

2015
Jghe 68.05" 2247 9.47° 87.78% 4.00°
Conventional
o2l 67.08° 22.61% 10.13° 86.72" 4,65
Low- input
S
Organic 64.53° 25.00° 10.30° 86.72° 5.26°
2016
Jghe 69.05° 21.86° 9.08" 88.40° 2.14°
Conventional
2Ll 68.15 22.73° 9.12% 88.42° 4.47™
Low- input
S5
Organic 67.70° 23.13" 9.00° 88.48° 4.10%
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*In the each column letters indicate not significant at 0.05 probability levels.
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Table 8- Mean comparisons of the effects of year and agricultural systems on some of the qualitative physical characteristics
of rice (Tarom Hashemi variety)

slowd Jol8 &5 1 oy P & dBy ald Job Comd
Treatment Head rice percentage The length of cooked seed ratio to raw
Jlw
Year N
2015 63.58" 2.00%
2016 64.66° 1.78°
=ly; sblw
Agricultural system
Jolue 64.70° 1.86"
Conventional
o3l 64.06% 1.85
Low- input
S 63.59" 1.94°
Organic
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*In the each column letters indicate not significant at 0.05 probability levels.
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Introduction

Rice (Oryza sativa L.) is the second most important cereal in the world after wheat. Chemical inputs
including fertilizers and pesticides are applied to paddy lands to enhance yield and control pests and diseases.
Although, this crop has been cultivated organically in some parts of the world. Despite a lot of research, policy
and public attention, only a small portion of the total agricultural land has been dedicated to organic farming.
Due to the destructive effects of conventional agriculture on the environment through the excessive use of
chemical inputs, switching to sustainable agriculture is increasing day by day. One of the pillars of sustainable
agriculture is the use of organic fertilizers in agro-ecosystems with the aim of eliminating the use of chemical
fertilizers. Organic rice cultivation is emerging as a sustainable alternative in Mazandaran province which has
numerous capabilities to transit from conventional to organic agriculture. The present study, therefore, was
designed to evaluate the quantitative and quality characteristics of rice in three conventional, low-input and
organic agricultural systems in Mazandaran Province.

Materials and Methods

The present study was conducted during 2015 and 2016 cropping seasons in three different regions of
Mazandaran province (Babol, Fereydounkenar and Amol cities). For organic, low-input and conventional
agricultural systems, three, four and six fields were selected in these cities, respectively. Selected fields had been
under the same agricultural system for at least the last three years. In organic agricultural systems, standard
poultry manure and biofertilizers including Azotobacter and Barvar2 were used. Also, Trichogramma bee, sex
pheromones, fungicides, and biological insecticides were applied to control the common pests and diseases.
Furthermore, the weeds were controlled manually. In the low-input system, minimum amounts of external inputs
such as chemical fertilizers and pesticides were applied as compared to the conventional system. At the
beginning of the growing season, the farmers were justified to apply all agronomic operations from the seedbed
preparation to harvest in accordance with recommendations of the Rice Research Institute of Iran. Agronomic
characteristics and physical quality properties including grain yield, conversion efficiency, hull percentage, head
rice percentage and chemical properties including protein content, amylose percentage, and gelatinization
temperature were determined. Data were subjected to analysis of variance and mean comparison by SAS 9.4
statistical software.
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Results and Discussion

The results showed that in two regions of Babol and Amol, the conventional and low-input systems had more
grain yield than an organic system. Among three regions, the highest grain (4978.33 kg.ha™) and biological
(8532.33 kg.ha) yields were obtained in the Fereydounkenar region in the low-input system. Those yields were
4.73 and 2.80 percent, and 29.99 and 29.12 percent more than the conventional and organic systems,
respectively. In terms of grain quality characteristics, despite higher percentage of protein content in 2015 and
2016 (6.27 and 1.04) in conventional culture, the maximum conversion efficiency (68.05 and 69.05) and
complete rice percentage (64.70), seed length after baking (13.46), the least husk percentage (22.47 and 21.86),
bran (9.47 and 9.08) and broken rice (4.00 and 2.14) were recorded in organic farming system.

Conclusion

In conclusion, low-input sustainable farming would be more appropriate because of its greater yield and less
consumption of chemical inputs, which reduces expenses while increasing sales income. In terms of the quality,
particularly conversion efficiency, however, organic farming was better than the other two systems. In general,
in the present conditions, it is important to consider not only the grain yield but also the yield quality.
Accordingly, low-input agricultural system could be recommended to the farmers, but in the long run, the
organic agricultural system will be advisable to meet both food safety and environmental health. However, the
decision, in this case, requires further studies and perennial experiments.
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