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Comparison of paddy yield and soil qualitative characteristics among
different farming systems in three regions of Mazandaran
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Table 1. Crop rotation in different farming systems

aabete/ ol wlela Jsl dls £ Ju
Region/Farming system First year Second year
QT
Amol
Jslues el ]
Conventional Rice-Fallow Rice-Fallow
»2leipS Ero Zavell
Low- input Rice-Fallow Rice-Fallow
SSE ) Tk Tk
Organic Rice-Fallow Rice-Clover
Jb
Babol
Il ot T
Conventional Rice-Fallow Rice-Clover
o3lgipS” Tk gl
Low- input Rice-Clover Rice-Fallow
S ot ot
Organic Rice-Clover Rice-Clover
S
Fereydounkenar
sl ot Eaot
Conventional Rice-Fallow Rice-Fallow
»2leipS Tl Eroks
Low- input Rice-Fallow Rice-Clover
SE ) Sl Trobs
Organic Rice-Fallow Rice-Clover
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Table 2. Meteorological conditions at the sampling sites during the period of study

AuCWrwu.rz axy3) bes

Temperature (‘C)

Prisn 309, S 3, sls = 3ls 0 BET
March April May June July August
Region \Faf 12 WAE VP V¥ 140 ALCUER ETN V¥ 140 YFF 140
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
JoT 13.9 14.7 19.4 20.6 25.2 23.8 27.1  26.5 279 278 25.0 26.3
Amol
S 13.5 14.5 18.8 20.3 25.5 23.8 272 265 282 27.6 24.7 26.4
Babol
BISPNE 13.7 14.9 186 20.1 253 23.8 275 26.7 28.0 28.0 25.2 26.7
Fereydunkenar
Caahe) (St
Rainfall (mm)
JoT 143 993 9.8 414 0.1 24.6 572 39.6 331 114 78.9 88.5
Amol
b 18.3  90.8 10.6  35.1 8.7 61.6 70.3 37.8 84  29.0 84.9 60.2
Babol
S 1.5 714 0.1  20.6 0.1 49.6 L5 1112 33.0 48.1 209.4  60.3

Fereydunkenar

V-0
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Table 4. Mean comparison for the interaction effect of year and farming systems on qualitative
characteristics of soil

Ju/ el Sl a2 o] Cslda osledoys S O5s J6 ol
Year/ Farming system pH S S ST Total N ol
0
EC(dS/m) OM(%) )  Absorbable
K (mg/kg)
Jsl Jls
First year
Jglaze
’ ) 7.74% 0.90¢ 1.76% 0.21* 138.57¢
Conventional
”le_r; 7.49¢ 0.814 1.86%¢ 0.20% 153.90¢
Low- input
K
Organic 7.39« 1.03° 2.013% 0.19 168.31°¢
(‘)3 JLMI
Second year
Jslde
’ ) 7.83% 0.98° 1.67° 0.18° 155.13¢
Conventional
”Lﬁ; 7.56% 0.90¢ 1.97% 0.19% 189.00P
Low- input
$SSE
i 7.20¢ 1.25° 2.25% 0.20% 197.00*
Organic

Al n o s oy Jleil a3 Sl e OV pde STLLS i 33 O g2 o 53
In each column, means with the same letter(s) are not significantly different at P= 0.05 probability

level.
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Table 5. Mean comparison for the interaction effect of farming systems and region on total

nitrogen and absorbable K

wilai/ ey ilobs

Farming system/Region

IS 0
Total N (%)

ol BB sy
Absorbable K (mg/kg)

J.a\
Amol
J}‘A;A

Conventional
a:L@Jvf
Low- input
g
Organic
Jt
Babol

J}\J.“.a

Conventional
a;l.@'(.f
Low- input
K

Organic

ST 3

Fereydunkenar
J }‘J\:ﬁ

Conventional
e;l.@'vf
Low- input
S

Organic

0.195%

0.190%

0.215%

0.205%

0.195%

0.195%

0.185°

0.205%

0.195%

143.00¢

160.40¢

183.00?

150.534

171.45°

185.26%

147.024

182.507

179.70%
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In each column, means with the same letter(s) are not significantly different at P= 0.05 probability

level.
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Table 6. Mean comparison of the three studied regions for the percentage of organic matter and

absorbable P
sk LSST osls Loy ;_J-b- JJG JJ.M&
Region OM (%) Absorbable P (mg/kg)
T
& 1.92° 15.00%
Amol
L
S 2.01° 13.39%
Babol
tg; .
S 1.88" 13.240
Fereydunkenar

Al o o3 oty il a3 Sl gan OVl pde STLLS lie (35 O a3

In each column, means with the same letter(s) are not significantly different at P=0.05 probability level.

15.5
a
(a) a
.3\ 15 -
3. o 145 A
22
. an
— N
4~ ass
v = b
€ B
Y. 2
. 9 125 4
W <
\/Q/ 12 -
11.5
Jislize o3lgi oS S8
Conventional ‘ Low- input ‘ Organic ‘

e BB s 5 5 saalels 3T Sl anglin =)l el
Fig 1. Mean comparison for the effect of farming systems on absorbable P.
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Means with the same letter(s) are not significantly different at P= 0.05 probability level.
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Table 7. Mean comparison for the interaction effect of farming systems and region on paddy and
biological yield of rice (cv 'Tarom Hashemi')

Grain yield

1o wlelyaalae S5 P gm s Shes
Biological yield
(s s pf}lrf)

(kg ha™!)

Farming system/Region

BT
Amol
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S
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] 4880.67% 12626.33%
Conventional

il 4740.00% 11975.00¢
Low- input

S
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S 5
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“Lé,v; 4978.33* 13510.67*
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g
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In each column, means with the same letter(s) are not significantly different at P= 0.05 probability
level.
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Fig 2. Mean comparison for paddy yield (a) and harvest index (b) in two years of the experiment.
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Means with the same letter(s) are not significantly different at P= 0.05 probability level.
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Fig 3. Mean comparison for the effects of farming systems (a) and region (b) on harvest index.
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Means with the same letter(s) are not significantly different at P=0
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Introduction

Organic cultivation of rice (Oryza sativa L.) has been carried out in some parts of
the world. Despite a lot of research, policy and public attention, only a small portion
of the total agricultural land is devoted to organic farming (Surekha ef al., 2013).
Due to the adverse effect of conventional agriculture on environment through the
excessive use of chemical inputs, the importance of considering to alternative
agriculture is increasing day by day (De Ponti et al., 2012). 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. Due to the emerging trend for
organic cultivation of rice in Mazandaran province and the existence of numerous
potential for transition from conventional to organic agriculture, the present study
was designed to evaluate the paddy yield and qualitative characteristics of paddy soil
in three cropping systems of conventional, low-input and organic farming.
Materials and Methods

In order to study effect of different farming systems on paddy yield and qualitative
characteristics of paddy soil, an experiment was conducted during 2015 and 2016
cropping seasons in three different regions of Mazandaran province including
Amol, Babol and Fereydounkenar. For organic, low-input and conventional farming
systems, three, four and six fields were selected in these regions, respectively. In
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each farming system and region, grain yield, biological yield and harvest index
were determined in three replications. Also, in order to measure the quality of soil
in each system, 10 separate samples were taken from soil depths of 0 to 30 cm. The
amount of soil nitrogen was calculated by kjeldahl method, phosphorus by Olson-
Summers method and potassium by ammonium replacement method. The data
was processed by Excel software and after analysis of Bartlett test for uniformity
of variances, the mixed analysis of variance was done using SAS statistical
software ver. 9.1. Also, the mean comparison was performed by Duncan’s test at
5% probability level.

Results and Discussion

The results showed that the highest paddy and biological yields were obtained
in Fereydounkenar region under low-input farming system, which differed 4.73
and 2.80 percent and 29.9 and 29.12 percent as compared to the conventional and
organic systems, respectively. The values for harvest index in organic, low-input and
conventional systems were 37.48, 38.69 and 36.85 percent, respectively. However,
there was no significant difference between organic and low- input systems. Also,
the farming systems positively affected the soil quality characteristics (Zhu et al.,
2014). The maximum organic carbon content of 2.25 percent was related to organic
system and the lowest amount (1.67 percent) was recorded under conventional
farming system in the second year. The total nitrogen content in the conventional
system decreased from 0.21 percent in the first year to 0.18 percent in the second
year, which showed a decrease of 14.28 percent. Also, this rate was reduced by 5
percent in low-input system in the second-year and increased by 5 percent from
0.19 to 2.0 percent in organic system in the second year. The maximum available
phosphorus of 14.98 mg/kg was obtained under organic farming system, which
showed a significant difference with the low-input (8.34 percent) and conventional
systems (13.75 percent). The amount of available soil potassium in organic system
in the first year was lower than conventional and low-input systems by 17.67 and
56.68 percent and this difference was 21.25 and 4.6 percent in the second year,
respectively.

Conclusion

The results of the present study in three regions showed that organic farming system
produced less paddy yield than low-input and conventional systems. However, the
highest paddy and biological yields were obtained in Fereydounkenar region under
low-input farming system; on the other hand, there was no significant difference
between conventional and low-input systems in the other two regions. Therefore,
in terms of production quantity and less consumption of chemical inputs, low-
input system can be recommended as a suitable system. Although, the quantitative
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reduction of yield in organic farming is noticeable as compared to the low-input
and conventional systems, soil quality characteristics such as pH, organic matter
percent, total nitrogen, absorbable P and K significantly improved under organic
farming system.
Keywords: Organic culture, pH, paddy yield, conventional
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