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Table 1. Combined analysis of variance for yield gield components of rice varieties in rice-fisirhing

palsolass Sgy ails slaws

e sy ag elar,l  azy olaad adgs Jsb ails l5e 5
ol Lo
e sl o’.ﬂ& Plant No. of Panicle N.O' of No_. of 10004grain
Source of variation Yield . ) filled unfilled .
df height tillers  length . . weight
grains grains
Loc;f;n 0 2 327 118599 6828 227 812.86° 66245  30.38"
Repl‘ii;’o’;’s&) N 067 4824 674 082 41718 17721  0.48
CA—A-':AS 69'; ok % *
e o) 1 1.03° 615023 228.78 39.60° 7931.02 81.12°5 527
o Cf & 2 5027 123375 3156 7.83 869.61° 25405  1.04°
(QK"F:‘é (ﬁi‘)x A6 051 4877 082 082 60446 15213  0.56
Vari:;; " 5 57.30° 855408 7498 3707 869547 10381.97 144.85
OS\;’: f’ 10 0.63 90.94°  10.90 426" 443.94 461.46  4.98
™ C:‘\“/S & 5 409 12319 4125 499 12592° 37501  1.28°
O&‘J ;“g i"l_ *> 10 048° 51745 1019 1.61° 179.36° 204.80°  0.93°
u...tLo)T L5Ua.">
o 60 031 3178 504 147 23609 12808  1.47
(o,0) s_:l)...a.u o b
- 1120 410 1386 435 1361  39.36 4.98

CV (%)

TN 910 Jliml zolaw ol Jxe g s Sxe pf oS T 4

#% % NS
9 ¢

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
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Table 2. Mean comparison of the studied traithendifferent locations

dilaie o, Shes Wy glas )l asmyolass Sy ails olass als e 5
Location Yield Plant height No. of tillers  No. of unfilled grains 1000-grain weight
Rasht b, 5.308 143.5 17.79 30.78 24.56
Astaneh  «lo] 4.875¢ 137.2 1552 23.82 25.14
Fouman (s 4.734 132 15.30° 31.58 23.34

I (S55 agesl el (6l sl (gt 52y ailiie g Il (slaSils
Means followed by similar letters in each columméhaot significant differences using Tukey's test.

e Do oS geix (e Jlite 1S e 52l duglio =T Jgoor
Table 3. Mean comparison of locatiooulture interaction effects on the studies traits

lize i 3 Skae ol asgs Job
Interaction effect Yield No. of tillers Panicle length

(Rasht/ Rice-Fish  _alo-g@ip/cw, 5.5522 16.29° 27.78%
(Rasht / Ricg Ty s, 5.094% 14.31¢ 27.44¢
(Astaneh / Rice-Fish _ale g » /ailiw] 5.0622 16.37° 28.31°
(Astaneh / Ricg LY. 4.689°¢ 14.68° 27.21°
(Fouman / Rice-Fish el -,/ yes 4.288°¢ 20.322 29.202
(Fouman / Ricg S lomesd 5.180% 15.26% 27.01°

5,105 (S5 903l ulsl 1 (6l ctme Diglis (g 2 50 alie By > gl slagSile
Means followed by similar letters in each columréhaot significant differences using Tukey's test.

=lyy alisee Slao ,o ciS ggix o8, blite I Sl aglin - Joor
Table 4. Mean comparison of varietgulture interaction effects on the studies traits

Culture oaiS gy o Sloe Wgy glas)| g Job Sgs ails oloes
Yield Plant height Panicle lengthNo. of unfilled grain

Rice-fish/Hashemi oila [ oals —z 2.186f 167.9° 29.81° 12.62¢
Rice-fish/Hassansaraei;) s s> | ol -y~ 2.965' 172.4° 28.16° 8.91¢
Rice-fish/Hassani o | oplo i 3.269f 150.3° 27 470 7.88¢f
Rice-fish/Dorfak Sy ale-my  7:921° 127¢ 29.51° 28.87
Rice-fish/Baharl Vol olo-gs,  6.811° 1249 29.56° 80.19°
Rice-fish/Khazar ol ele —gi 5.961¢ 128.9¢ 26.09% 28.87%
Rice/Hashemi ooila [z, 4003 152.9° 29.31° 19.6%
Rice/Hassansaraei [ ey P 4.006¢ 155.1° 27.32bc¢ 13.47¢
Rice/Hassani e [ 3.329¢f 138.4¢ 25.4¢ 6.71f

Rice/Dorfak S350 [ 6.649 110.6¢ 28.82% 39.36¢
Rice/Baharl V ko I 6.184bcc 101.3f 26.62° 64.96°
Rice/Khazar 0 Iy 5.757¢ 121.7¢ 25.84% 33.64¢

5,105 (S5 903l ulsl 1 (6l ctre Diglis (g 2 50 alie By > gl (slagSile
Means followed by similar letters in each columréhaot significant differences using Tukey's test.
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Table 5. Mean comparison of locatierariety interaction effects on the studies traits

ok alo slows alo olows
S e N Ay aLis)l Az olasy o S Sy als e 59
) ) ;SJ*-"' Adg> N N i
Location  Variety Yield Plant No. of Panicle O of No. of 1000-grain
height tiller lenath filled unfilled weight
9 grain grain
o Sla ;
2 == 35689  166.12b 15.34°9 29.10%c  91.0¢fo Q. 27def 23.04%

Rasht Hashemi

el p03ed 17408 13870
Hasansaraie

«= 37379 1517 1253
Hasani
S350
Dorfak

! ke 6663  112.89  \AYee
Baharl

g 5087¢ 1337  14.3009
Khazar

78572  122.49 17.73Ff

26.80% 107.4°9  10.77°% 25.36%

26.07%  91.70°f¢ 8.03¢ 29.09%

28.87%¢ 120.5(*¢ 38.67*° 25.66¢

28.00*¢ 154.9¢° 85.77 21.410

26.8% 132.90% 32.70P 22.821

Fetom| sosle
Astaneh  Hashemi

Sl == gpgde 153000 142709

3508%  153.2¢ 17.10%9

29.80* 104.609 20.1C°f 23.57

26.93°¢ 110.909 12.70°f 26.01%

Hasansaraie
< . 2749 135.7¢ 13.30%f¢  27.372¢  82.2(9 467 31.3%%
Hasani
e 74222 116.29 16.50%9 29.10%c 1255@d 31.73P¢ 24274t
Dorfak
Vol 6333°c 111.99 17.00%9 27.802¢  147.3b 49.85° 21.58
Baharl
g 5782¢ 12.10¢ 14.97°9 25.57¢ 120.00¢"F 23.87f 24,1499
Khazar
oo el 31524 161.8° 19.138bc 29.78  94.00%9 18.97f 2247

Fouman Hashemi

sl oggqae 1633 g g7ad
Hasansaraie

== 34119 1456%  14.97°9
Hasani
&é)o
Dorfak

Vol 6498 11339 2047
Baharl

g 5808°  121.29  13.200
Khazar

6572  117.8 19.90%°

29.48%  82.8(0 10.10%f 21.91¢

25.87%  87.109 9.18¢%f 28.48M

29.53 113.409 31.93°° 23.83%

28.479 133.00° 82.1(° 21.05

25.48° 132.30 37.20° 22.37

(S5 g3l ool (6l sl gt 52y ailie Bg o Il (slapSils
Means followed by similar letters in each columméhaot significant differences using Tukey's test.
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Table 6. Number and weight (kg) of fish productéord therevenue (1000 Rials / ha)

Silolay olaxd 40t s slaas Swe Juo 0

ol ol g5 T oiskese 0 ISy Sl
. WY NO, WY Cond
Loction Type of of . Average Price Total Total
fish No. of O Fishing \yeight weight Revenue
fingerling  fishing (%)
% 500 407 814 900 15 3663  5494.5
_ Kapour
a8 ol sl i
Pl
(LS +/7) AMOUr 250 160 64 1000 25 160 4000
Astaneh-Ashrafieh Jb’d 200 150 75 750 15 1125 1687.5
Fitofak
(0.6 ha) i
. 70 40 572 800 15 32 480
Bighead
Total x> 11662
o5 400 360 90 750 10 270 2700
4 Kapour
C».Ca) T
Pl
(Lsa +/0) Amour 200 180 90 900 15 162 2430
Slegzs
Rasht Fitofak 100 90 90 500 5 45 225
(0.5 ha) ltofa
o S 50 45 90 600 5 225 1125
Bighead
Total  wex 5467.5
o5 750 670 89.33 1000 12.5 670 8375
' Kapour
- ! 350 310 88.57 1100 13 341 4433
GESe -1 Amour '
Fouman I;Stb?ﬁk 150 130 86.67 900 9 117 1053
(0.9 ha) ltofa
fﬁ S 100 90 90 900 9 81 729
Bighead

Total  rex 14590
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9 Ty oljee el Jbo - golaisl 56T L33
)b.JLw J° kS'“L‘)
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Table 7. Net revenue of rice-fish production in Rg4000 Rialgha)

@l G T Sy Ve Bt

Hashemi Hasansaraei Hasani Doorfak Baharl Khazar

T Jsoz =il
Description Table
b oy
S 8 10935
Fish production
Py ‘e 4600
Fish production cost Appendix 1
ole adgs dgu - 6335
Fish production profit
T Mot Vit 9720
Change in rice yield Appendix 2
Ty ae Sals ¥ oo 1300
Reduction in rice production costAppendix 3
Tr g b 4 ogm _ _8420
Profit/loss of rice production
Bl s B Oloed wdgi 0 4 o9 . _2085

Profit/loss of rice-fish production

10935 10935 10935 10935 10935

-4600 -4600 -4600 -4600 -4600

6335 6335 6335 6335 6335

-1005 +9195 +6054 +6618 +3528

1300 1300 1300 1300 1300

+295 +10495 +7354 +7918 +4828

+6630 +16830 +13689 +1425 +1116
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Table 8. Net revenue of rice-fish production inaksth-Ashrafieh (1000 Rials)

T Jou= el &l e T S8y Yok 5=
Description Table Hashemi Hasansaraei Hasani Doorfak Baharl Khazar
ole oy
8 1943.7  1943.7  1943.7 1943.7 1943.7 1943.7

Fish production

| Rlodyae Va2 4600 -4600 4600  -4600  -4600  -4600
Fish production cost Appendix 1
ole adsi 09w

. . ) +148.4  +148.4  +148.4 +148.4 +148.4 +148.4
Fish production profit

@2 See el Yas 6570  -11475  -720 +15342 +5520  +60
Change in rice yield Appendix 2

Ty g anje als Y dopod

Co T . _ 1300 1300 1300 1300 1300 1300
Reduction in rice production cc Appendix 3

(TS Ok s - 5270  -10175  +580 +16642 +6820 +1360
Profit/loss of rice production

Ble 5 @ pleyen 2ol 0l & 09 . 405667 -4661.7 +15416.7+31478.7+21656.7+16196.7
Profit/loss of rice-fish production

QLS 50 Jby 1) cresd )0 (Blo 5 i p adgs palls del o - Jouo
Table 9. Net revenue of rice-fish production in f@un (1000 Rialéa)

T Jsoz LS sl e T S8y Vol B3
Description Table Hashemi Hasansaraei Hasani Doorfak Baharl Khazar
ol g
8 +16211.1 +16211.1 +16211.1 +16211.1 +16211.1 +16211.1

Fish production

ol oy an e ) dosod

. . _ -4600 -4600 -4600 -4600 -4600 -4600
Fish production cost Appendix 1

sole sdgi 09w

. . i +16211.1 +16211.1 +16211.%#16211.1+16211.1+16211.1
Fish production profit

T 2ot Vs o865 2730  -11160 +1704  -852  +102
Change inrice yield Appendix 2

Ty oy anje Jlals Y dorod

ST ) _ 1300 1300 1300 1300 1300 1300
Reduction in rice production cc Appendix 3

@rEobiese - 1565  -1430  -9860  +3004  +448  +1402
Profit/loss of rice production

2l 5 @ n plejer ade b 4 Sgu

. T _ - +10046.1 +10181.1 +1751.1 +14615.412059.1+13013.1
Profit/loss of rice-fish production
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Table 10. Net revenue of rice-fish farming (100@IRha)

T

Description

25>
Hashemi Hasansaraei Hasani

Doorfak Baharl Khazar

=) 2 Bles @ playes a5 0 & 5 2085  +6630  +16830 +13689 +14253 +11163
Profit/loss of rice-fish production in Rasht
ad il wlial jo ool 5 gy lojen adsi (b 4 25w
Profit/loss of rice-fish productionin ~ 9566.7  -4661.7
Astaneh-Ashrafieh
adbaio 93 ;0 (ol g @iy loyen gl (4l 4 Sgm ez

+15416.%#31478.7+21656.7 +16196.7

el o, | +7481.667 +196.833 +322466.7+45162.7+35909.7 +27359.7
Total profit/loss of rice-fish production in
both Rasht and Astaneh
L Loy odgs 51 Jool> )b
005t 2 Plas En oleser Sl e by % 0 10046 1 4101811 +1751.1 +14615.412059.1 +13013.1
Profit/loss of rice-fish production in Fouman
dibaio aw 3 oale g g Glojen ads (L) 4 05w o
Total profit/loss of rice-fish production in +17527.8 +12149.4 +32997.8+59777.8+47968.8 +40372.8
three location
sble s Gt Qagob Sulf oy 44 9 JF 2oz 63675.0 148119.4
Total profit/loss of rice-fish production

S o ole ades aVle a3 -\ desas Joo
Appendix 1. Ttotal cost of fish production per ha

. ke /ol aly Cead S52) IS s
o) SV- NN ¥}
T)}Seagf SR T ;\lumber/ (Jey (b, QLFD)LQ .
cost Cost definition amount Unit _price Total am_ount Consideration
(Rial) (1000 Rials)
ez 1500 700 1050 P7 1O baest
Fingerling Average 25 gr
sl e s 2000 1000 2000 TSR o Si iU
Variable Fish food Bran, bread, barley, wheat losses
Transportation Fingerling and fish food
odds &S"HU’“Z‘" 600 “")’3‘"‘“ 9 “}9""’ ‘@
Unpredictable Electricity, fuel and repairs
e 4000
Total
ambg> Glasl 1 2200 & o YO lawgis
Ponds Anverage 750 #h
oy l"b))“" oy 600 °)‘57‘~° (c.l*') u*‘lP‘
Fix Restoration borders Wall height
@S ”_91 2 200 737 5§55 «ln
Intubation For input and output
e 3000
Total
Al 0 gmw\ | 600
5 years depreciation
base [ xox

7600
Total cost
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Appendix 2. The difference in yield of rice in tbreones

o ) ol -z & o ,Sdas glas (L, o) cwsd
Location Variety Rice-fish (ton/ha)Rice (ton/hd) Yield difference (ton/ha)Price (1000 Rials)
Hashemi _.:le 3.244 3.892 -648 -9720
sl e 4.004 4.071 -67 -1005
Hasansaraei
o, Hasani ..~ 4.043 3.430 +613 +9195
Rasht
Dorfak 3,0 8.378 7.369 +1009 +6054
Baharl \ . 7.214 6.111 +1103 +6618
Kazar ;> 6.281 5.693 +588 +3528
Hashemi .l 3.289 3.727 -438 -657
s> 3075 3.840 765 111475
Hasansaraei
adyslalbal Hasani o> 2.725 2.773 -48 720
Astaneh
Ashrafieh  Dorfak a,s 8.700 6.143 +2557 +15342
Baharl \ L. 6.793 5.873 920 +5520
Kazar ;> 5.787 5.777 +10 +60
Hashemi _.:le 1.913 4.391 -2478 -2865
ol 1.817 4.106 2289 2730
Hasansaraei
o9 Hasani .- 3.039 3.783 -744 -11160
Fouman — porak s, 6.717 6.433 +284 +1704
Baharl v L. 6.427 6.569 -142 -852
Kazar ;> 5.817 5.800 +17 +102

ol sy jolate JUy £ (35 g ) Hler «S8y0 ) oo ol g U,y YO+ v v (G g (2lpw e sobld) cagr 0 bS50 el *
*: The price of local and improved rice 15000 an@@Rials was considered, respectively.

S o il slaan o yralS g boslyd B ras ;0 92480 -V dens Jooo
Appendix 3. Saving in input consumptions and costisiction per ha

N FERY * o5mdd o slaws [ lade ol () oy cond (e, ) JS &b Sl
Activity type Saving amourit  Number Unit price(Rials) ;I'lc())toa(l E::';se) Considerations
Insecticide 15kg 2 times Diazinon1Gs
S e A= YIB kS 11500 28.75 A5
Herbicide 2.5 lit 1 time Butachlore
QS’LS""""" ‘)95 f;?LﬁS f- )Lf ‘S" 400 16 °)5‘
Fertilizer 40 kg 1time Urea
- zalS a5\ (R g\
o7y S _ - o 100000 1000 >
Weed control reduction 10 worker 1 time Worker
Total poes 1314.75

#

s oolaiwl Ll g yold 065 (gl Y SIS Y
*: Three of ten workers were used to fertilize amchging toxins.
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Abstract

Shortage of natural resources and fear of foodlgupp growing population in the world caused
optimal consumption of resources become great cond® evaluate economic impact of rice-fish
farming under paddy field condition, a split plotperiment based on randomized complete block
design with three replications was carried outhire¢ locations (Astaneh-Ashrafieh, Fouman and
Rasht), Guilan province, Iran. Two field conditiofwgith and without fish) were considered as main
factor and six rice varieties (three local varigti¢dlashemi, Hasansaraie and Hassani and three
improved cultivars, Khazar, Dorfak and Baharl-hgbrice) as sub-factor. Some small fishes
weighting about 30-70 g (from the kinds of gras fiAmour; common fish, Kapour and silver fish,
Phytophak and Big head) were released in the pableasame time with transplanting. About 25-30
days after transplanting, by removing the tempolkamder made in surrounding of fields and raising
the water level of the field, it was possible towmahe fishes to the rice fields. Results of the
combined analysis of variance showed significafiedinces among varieties for all studied traitd an
between two culture types for all studied traitsegpt for grain yield and number of unfilled grains.
The interaction effects of culture type x locationlture type x variety and variety x location were
also significant for grain yield. Evaluation of tlgeain yield of rice varieties in rice-fish farming
indicated that rice and fish are complementary petgl for improved cultivars (except Baharl in
Fouman) and competing products for local varidigesept Hassani in Rasht). With respect to the fish
performance, the average profits of improved catiwvas 2.3 times/ ha more than local varieties.
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