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Introduction
Rice (Oryza sativa L.) is one of the most important and valuable grains in the world, after wheat, and is the main
source of food for more than 50% of the world's population. Proper water management in rice fields plays a key role
in the usefulness of other production inputs. One way to improve the efficiency of nitrogen fertilizer application and
reduce its losses is the simultaneous use of organic and biological fertilizers. Due to the conditions of Iran in terms
of water resources and excessive consumption of nitrogen fertilizers, the use of less water in rice cultivation and
reducing the use of chemical fertilizers can play a very important role in saving and wasting water by using
biofertilizers will reduce the cost and pollution of chemical fertilizers.
Materials and Methods
An experiment in the experimental farm of Rice Research Institute of Iran (Rasht) performed over two years,
2017 and 2018, to evaluate the response of two rice cultivars to bio-chemical fertilizers at different irrigation levels
on leaf area index, yield, components Water performance and efficiency were assessed. This experiment was
performed in the form of double split plots based on a randomized complete block design with three replications.
Accordingly, experimental factors including water management at three levels without stress (flooding) and
irrigation intervals of 10 and 15 days as the main factor, fertilizer at three levels including inoculation of seedlings
with nitroxin biofertilizer, inoculation of seedlings with nitroxin biofertilizer + 50% of nitrogen chemical fertilizer
required by the plant (combined fertilizer treatment) and 100% of nitrogen chemical fertilizer required by the plant)
as a secondary agent and rice cultivar at two levels including Hashemi and Gilaneh as a secondary agent. The
dimensions of each plot were 3X3 meters. In this experiment, grain yield, grain yield components, leaf area index,
and water use efficiency were examined.
Results and Discussion
The results of this experiment showed that there was no significant difference between the combined treatment
of fertilizer (2.77 t/ha) and the treatment of 100% nitrogen chemical fertilizer (2.82 t/ha) on the yield of rice

cultivars. The waterlogging treatment caused a 23% and 38% higher grain yield compared to 10-day and 15-day
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irrigation cycles, respectively. The highest leaf area index was observed in the Gilaneh cultivar with 100% chemical
nitrogen fertilizer required by the plant and inoculation of seedling roots with the combined treatment of fertilizer
during flooding, with values of 4.52 and 4.03, respectively, and the lowest value of 1.48 was observed in the
Hashemi cultivar with seedling root inoculation with nitroxin biofertilizer and irrigation for 15 days. Water use
efficiency in nitrogen and compound fertilizer treatments was higher in the Gilaneh cultivar than in the other
treatments. The Gilaneh cultivar with 15-day irrigation treatment and 100% nitrogen fertilizer required by the plant
showed the highest water use efficiency in two years, and the plant needs of this cultivar did not show a significant
difference. The combined application of nitroxin biofertilizer and nitrogen chemical fertilizer, in addition to
producing a good yield and improving water use efficiency, reduced the use of nitrogen chemical fertilizer by 50%.
Conclusion

By increasing the intensity of stress, seedling root inoculation treatments with nitroxin biofertilizer + 50%
chemical nitrogen fertilizer required by the plant and consumption of 100% nitrogen fertilizer required by the plant
improved water use efficiency. Biofertilizer, along with nitrogen fertilizer increased the leaf area index and crop
yield. Nitrogen fertilizer increased the number of empty seeds per panicle compared to biofertilizer. The Gilaneh
cultivar was more successful than the Hashemi cultivar in the studied traits. The use of biofertilizers could be a
suitable and desirable alternative to chemical fertilizers, in the long run, to minimize environmental pollution and
achieve sustainable agriculture.

Keywords: Gilaneh cultivar, Irrigation management, Paddy



S29LaS (ol p g2 42yl
Homepage: https://agry.um.ac.ir/

M‘yzl”/,izﬁ)

\va-\oY 5. NEeY JLGA. A G)w Ao .U.::

(Oryza c'ﬁ bﬁ&}jﬁchwua}uﬁ&w‘gﬂj slas S 2ds s, JI

Oglize s,kel Ll & ssativa L)

Falo, oo o Balo s dew TOL5 5,5 Lo e g, sale does S OLARYL OV
LRV A OISR

VE oV F s KOSk sl

\f"/'V/'V:g}:ﬂ.:\g: @)U

CRVLCES

5(Oryza sativa L.) z,o ceel); )3 y50S Ol oolitl (559555 (olonds 355 (sYb Gyume g ol wolio Jai 51 o))l bl ps 4y 4595 L
2928 g Sladod i alojl de o ) otilojl .l mles T ) um g (gspdo )3 cage sl G (oliesd 355 s S
bl ol e85 plonl 1S b (ol Lol slacSgly )b il 2 00 3,5 Jhgd (slacs ) i jp0a VYAV 9 ITAS Jls 3 b ()
il Jols pans w53 395 ¢ Lol Jole clgieds )b < 59, V0 g Ve (oylol Jolgd g O ye ardaw aw j3 O o pie Joli inloj] (slaygiSs
2opd Ver g (395 (S 5 slass) olS 55 )90 (1598 (pleansd 395 10> O F (gt (gl 395 b oLt Ay gl (w3957 L oL Ay
Ol @l g (28 (28 Jale plgied S 5 adle ol o 93 )3 g0 08y 5 (28 Jle lgis s (obS Sl 300 (gt (aloend 358
9 Jsl Jlw ,d ¥/BY Jslae Jlaie oy i OB ye (oylol g S o8, ¢ 55955 395 Mo yd Voo sla 13 Sy praw asls a8 ol Lis img
3 8des S (3 YIAY 9 )8 50 o5 VIVY b G 5 (595585 (oo 395 30yd Voe losi 99557 (oS 5 slas 9 0> gl ]y g Jlo 53 F/VA
aly 5y Shas do > YA 9 VY b 540 505 V0 9 )+ ()Ll y93 4 Cnd B je o MBI oy iy gedaws )3 (63 dime gli5 gy pB)) )
Gyao 2l)LS 35000 5 (S y1 (5 VIVY) Gaslio 3 )Slas g5 jogde 59555 albond 365 5 (mnj 355 (S 3 3,)8 03y canus |y (s
255 oLt Ay el sloloss (6ylel 595 GRIBI L ols (ials o3 B0 lieds 1y (59 (liesdh 395 s (oo 2 SokS 1Y) O]
Joleo oLS jLs 3)90 (595 355 Mo pd Vo e Bpae g ceSagie p p)SokS /Y Jolae olS i 3)90 (9555 (plrend 395 40)d O% + (ghun
5ol il ]y T Gy IS caxSinyia 1 pSokeS +IVE

ool Cope 13l WIS 05, 1 galS (sojlg

ol oY (oMl 3151 oy (ldY saly wely; (68 (ggmriily -
ol oY (oMl 3131 olEtsly (loxaY saly (bls Mol ¢ ey 09,3 o lutils =Y
ol ol Y ¢ oMl B3] olKily ¢ lraY sy (bl Mol § casly; 09,50y bokul Y
ol ) g5 )3lS gy g bjoel (Dl lojl 945 g Sl Awsge (g kil ¥
(Email: mashouri48@yah00.com  :Jgtue odiwy g —#)
DOI: 10.22067/agry.2021.70032.1041



https://agry.um.ac.ir/
mailto:mashouri48@yahoo.com
https://doi.org/10.22067/agry.2021.70032.1041

VFoY 5l Vo lods O W (6)5biS owlid pg as pid VFY

01 [S9599651 oo g Jamaciows ) slay Sogll el olows
- o= «(Salehifar et al., 2018) wa> o iulj8l 1y Wlos aiy5o 4
Qe ol 05y Gl 3 )68 lag )l bdo 51 pj)k g
SLS S pie pi polie Gln iljil dawlgts Yoons o5 ol
“ote ) OBLS (S Ui y0Se )8 sjan 5 35 o g
.(Zad Behtouri et al., 2018; Aghababaei et al., 2011)
0l g (95 sadgS Bpae ) g slaol, 51 (S
sladss ol ) g uﬂ oS b lojon B yao ‘O] olals
sslaiedy SO pp oS d (gdsdo oIl ISike (s
OBl uanliy «lid slaygs (55lolny ()Fgpis Conts Ala oS
Sitao adyy Bl )3 Ygano (e 52 cpl Wigd o 55 00 5
; Wu Vessey, 2003) 45 o (55b polie wds a1y olS g o
e Jole (g,505l0l 5 0lS wiy Juboo g 4320 (et al., 2005
o 3 e Jole adoa S1acd) 0)93 5l (e Juolgd )5 S
Byl &S ol (Lis (gl 9 3980 Pl 9od 9 455 9 3, Shos
5 e Ay Mgy )b YL S g e (a3lS &S
; Palangi Carretero et al., 2010) ¢l walgs (¢ 3YL 5 Slos
ey (il aS iy Jguazes yy by o8 WJos (et al., 2014
Ol 0938039y Lol 4 culio (Suul s (5 5V 5 Slee
4 5938 )5 (S Cutel dgue sl (orwolie 1) 9 Jgeazme
9 pSbaiih Lo xSUy 3l eslazwl (Tarang et al., 2013) s o
Gl G380 (s 095 lsiean diaysSole 5 (el s/
Sl 04 (Byme (25 0lS iz D) dgarg eon )3 9 (g
Oluogad s 265 jl eolawwl (Maleki Narg et al., 2013)
=1 (Trigonella foenum-graceum L.) aldo s So59)4s 540
o8 (Jaberi et al., 2018) 25,5 0 sl Sid i byl
20l s (Ghasemi Gavabar et al., 2011) -, San 5 lsS
72 L5551 g paddy sl G 265 b gy SU Ay el &S
Osayio oliee o Soy dild dlawd czyoyie j3 dzey dawi o5 dlass
O35 355 Yo (il g ol s 5 yS il g o ine
Moslehi ) .).))fun F3Y &l D)ﬁa& )‘.)Ulsa uw‘ﬁl o) sL;é).oa.c

doso
Cowlsd o oML oy tone 5l (S (Oryza sativa L) go
Cazed dopd O+ 3l i olde sdes 5 (aolol i paS | day oS
; Lopez et Jabran & Chauhan, 2015) s> o JSis 1) oo
il a0 5l i L Ye0e Jl b g, a5 (al, 2019
=l o ey pie Jlasl 5 pB Mol s > oS Wb
Jele o ysene I (Esfahani et al., 2005) s A algs saoxe
T poledw 293> Lol 3w 3ble 3 lul Wyl
Sl Gyl Ojgoan (Lo @2 )l ISl (o) 8
&l ol coenl 4 a5 65 b ol plo (Carmelita et al., 2011)
aang b Lo p ol plaasis gmy gblie 0 lub Wy
28l e o dinge o pice JLod 4 bt a3 (ol Ly
Ui gy &)lime ) Ol cowlie o pie (Asadi et al., 2016)
Darzi et al., ) 5)ls s Jg (slmodlys pluw (giiodguw yd (ol
e i 5l (S G a3 g (Bpas O el (2013
SialS L e, il o5y g 2alS | 4 ol i
OB i (R0l Sia)S B i g e Migign slaclld
5 4y glmain 48 Cou jiugd A1 LS e Jido)1S
; Jaleel et al., 2009) aad o )3 3L 1) oLS 5,Slos o goi
(w3 oLy )3 s, cudlS' b auwslds j> (Rezaei et al., 2017
Bpas ) 2930 oy V8 Cuw (8 cov )bl o cusls
Alaei Bazkiae et ) 395 o 5,55 - ped LialS aopd Y5 g O
S 9y WY g A (ol oLB,¢) (o)Ll Jles 1 .(al., 2019
ol g G Yo me 5y Slae (dlial g 5 Slos Slio ()l
oad Jlosl (o)l sl oy 18U cov oS sl jl i liw
bl aliblgn Jelge s g s bl 3b o il
Bl 4 Loy olieds STy 5> (Taghizade et al., 2008)
oS i) 15l (Su3slghyse Shosad (ssis 355 ofask 555
Abee LS L Gl Sy paw (el Al Sojglg s
;Rezaei Sokhtabbandani & Ramzani, 2010; Peng, 2006)
3Slas 3 Sidyisd ote sloasls J Sy s a3a
Faraji et al., ) 555 o oo g5, (2L 0355 ¢ 4l
~g Olosd (olesd GlodgS Sl esliul o el iy (2012
YU, Sles 5 SLS i 4 olie 39008 ol sl oly o



VPY o ol g (5 39S (Al 0,05 ST (80 5 bV

S2igdgm 3y Shos g sl 3, Slos g (Jnj 355 5 )9yt Jlite
Jgmazme CodsS Jalidl jogde () sadgS g2 > dna
3 =30 sl S5l g oS’ GBpae Sl 4yiSsle sl o)y e
L o551 (Rezaienia et al., 2018) a_sb o Lag)l sb; b e
poi 5 o (sLodss Clydo 5 Ol i Cuanl 4 a2 g
oEalS gt onl Ban @ pB)l A8, jadls 5 L )
2 s gL L (S 5 olitel 5 (obond (sladgS B puan
9 0,Shee iy 15y o Lol b 5 oolel ilises (lacy e
OS5 (ol e 55)) adle gy pB)) o] o LK

A5l o (025 (SByme D> 13))

Lo Sl (0 Fhe ol S 9y (st 355 (et al., 2016
S a3l e palponil STl iz ) (3g s oA s
s polis a3, ot gl (g5 CuS progile
S o dlyo b g s b @l 5l )90 BpuannS g Bpasy
Ormed ST Jro A8 028w llals (slyyg0y98 jolad ol M)
5 039 Sl «Sign Bl Elsil g hliseo aipol closl i
D133l g alp slaplisl g asdy) dawgs g Ay o 989,k
.(Rezaienia et al., 2018) 33,5 o Jsuame CytsS 5 oS
(Panahi Morandini et al., 2015) |,LSon 5 silyg0 aly
9 OpmS 9y (S 395 B gy sl Sl gy jolaiods
las aSoh i gy o Sles (slinl 9 0, pabiw ke

(S rosilor o= T 30s) Lialejl Jomo SB ghon 5 (S50 Slooguad —Y Jgua
Table 1- Physical and chemical characteristics of Soil of Experiment Farm (0-30 cm depth)
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.(Sedaghat et al., 2017) 555 o0 oLS Sy pdaw il dors
Jol Jbw 5l Sty adllas pgs> Jlo ) it S o s (a3
a D WY o /EY) o ol 5o YL glod cidlys sy oo Hlas & g
9 ot @Bl Slels (jg 4z yd WAIF L alis )3 5,
(395 295 Bpan oo 4 pgd Jlo 13 Jike SNk Groxen
S g pa3LS S g ok (shig) M) e (S g
bt 295 B pian (30 (ol )3 Bl 0D S ke dledn
O3l s (3 355 L S 5 g pliend gy Sy
595 U Lt iy el L duglie 15 dlniy 5y s a5l
Jole Job > S e a3 bnjless (olos )3 00 (o
5 S Joan o J) ey g Bl Gl it dls o b g
355 o> Vv jlegd 48 e o b I S )
FAVLT) S o Bpas jl e jg) 42 53 05955 (2besd
355 b Byae sl g () 395 9 (ST95k0 395 (5 ¥ Jlod
o ol sloygd 3068 (oS 5 sl Bl g 03l I8l
S oo padld Gl el 5 a8 S35 (g5 395 sles
2 GBS a9, 395 By 3)S (551 gme yobay
Tahaei Rudsari & ) s> (il38ll) Sy e o el oy
.(Ashouri, 2019

Slasi ol s (Y8F) S o8 4y Cund (YYF) mipoyio p (gyieS
299 31 Yk 2uop> W agas ClBye (o)l Jlasi ) @yeyie p ados
293 Ol g (oS Ll 53 02,1 59y V0 5 9y Ve ()l
—doxiy oyl Ll g aoy Sl Ll cdeay s o)l
Hazra &) sl o LidlS adgd olis 5 aiwls S50 day ol 5l o
Voo Jlews g GBye jlas 55 adgs 45 &by sluas (Subhash, 2014
295 L ol adyy gl 9 olS jlo 3)90 09y (aliend 295" Moy
05 93 )90 (1395 (lrowd 395 Au2yd Br H (895 (S )
Voo slad 0 Sgr b olass b (L b jlos plow j1 5 iy S
sles Jl pdin 003 VA olS 5l 3)90 (15950 (lrend 355 o)
(lhond 395 103 B+ (puS s () 95 L oLt Ay geidls
sloasls sl (159,45 355 3L zokaw 3 392 53 3)90 (13954
b olisy g 5l ab wles e aS s o lis Lisli8l S'e
Wb 2lie @mlie plo 39eeS 9 (595 Suba Spas 0 Fke
.(Niknejad et al., 2016)

deoyd S o 53 (o)lel i 1Ryl e s e 54
= ) g obend 395 g (o lol Il Lol sl o gxe B3
ol 15y 1) aild,lie 59 e (p S0k 98 3 dne Cho
Iy hosss slodgs CBpns Lials Jowily (g sbdgs bl
P S Gl (s 355 0,8 Ladss jo bl e |
Gl b5 oyl oS o ails slaws g ails 5 Sae 5 Cudldpy (sl
oS Ll 3 oty g s3sS 3,8 il asls JUos
mdy (g 5tiegid g (ysmoManl (I3l g adyy 13y 290 b
B 0)9 )3 (sjtimwgid Cudybo Gulidl g S e iuljél e
S oyl saome JWasl b 23S 51 s s yo 5 Wl o (2 S
Rezaei) 295 olS 5,Sloe yiulisl el oot 4 muio jl (6w gid
355 L olberd gladeS” adls 5y )8 (Chianeh et al., 2017
2 2 2l 4 S ally 3)Sles piiny Sy el i
SLodgS (S 5 )8 gdn (G 5 (alewd sladeS I pluS
Sladgs Gyae LS Gl )3 (i) GladsS 5 (alon
3 (Mirzakhani & Sajedi, 2015) 5,ls I3 —ixe y3b o lowss
999 )l e add 53 i S ety 5 (15955 blite
Ot ety @S5k Ve ogdledy ()i oS5k A0 o
J(Esfahani et al., 2005) cul 1) ases 1> dodiinw slaas



VYV o ol g (s sW0095 (indli 0 0,15 1 0 5 sV

(VYA 9 IYAY ) (o5 Sl 93 53 O B e (21)5 9 S b (ad L 3 ;Shos (51501 3, g1 (i lo (g jlowi 15T S po (il lg 3255 —€ Jgu
Table 2- Combined analysis of variance for effect of experimental treatments yield and yield components, LAlImax and WUE in two cropping years
(2017-2018)

Slayyo (5o
Mean of squares
s golie a0 wls 3, Slas 3 Mg A DA gy 1 gz S R AN e LT G
SOV &3 Grainyield g g 1000-grain EIES Sy WUE (kg
o d.f (tha') Panicle No.  Grain No. weight (g) Filled grains LAImax grain.m?)
\;‘e:r 1 0.187* 2623.4 47.7 0.0057 7.78 0.084%* 0.011%*
“étp“)l’:;;lr‘ 4 0.018 400,39 133.39 0.056 118.9 0.0021 0.0006
Irr;;ﬁon 2 17.76%* 8135 2604.7%* 0.342 1611.4%* 17.63%* 0.064%*
LS)L‘.J x Ju
Veameimication 2 0.03 716.8 1715 0.695 366.3 0.064%* 0.0022
Rep“x)it"r'i;j;lz rﬁ?year 8 0.086 2425 903.25 0.155 287.8 0.001 0.00032
Fe:f;izer 2 6.38%* 33518.7**  1987.87** 111 956.3" 13.24%* 0.29%*
Ye;:i . #i“l”izer 2 0.008 15453 416 0.201 177.8 0.067** 0.0029
Irriga’ﬁ’i - ;;;E'mzer 4 0.73 5554%* 878.8* 0.089 1024.2%* 0.02%* 0.01%*
bl %38 x s
Yearxfertilizerxirrigatio 4 0.124%* 2707.4% 117.2 0.161 54.84 0.079%* 0.01%*
n
Rep ’x?]fem‘; ; ”r:year 24 0.009 449.2 225.2 0.228 1875 0.0049 0.00046
CUT;)V N 1 5,62 48012.65%*  4776.03** 42.75%* 2196%* 12.11%* 0.76%*
Ye:’;; ZuLIJ';i»var 1 0.099 4979%* 2.93 14.58%* 1355 0.187** 0.0022
Cultii;l:i IX"T;Q o 2 0.096* 1183.4 388.8 0.179 423 0.173%* 0.0057
d)lﬁ] X8y X Jlo
Yearxirrigationx 2 0.108** 3256 289.7 0.668 88.7 0.465%* 0.0071%*
cultivar
Ferti“;::;i ivar 2 0.021 5936.5%* 465.8 0.899 78 0.18** 0.0078**
Yearx;’;ta’i’;e :;Jt“ultivar 2 0.104* 134.3 41.9 0.176 72.9 0.171%* 0.007**
08y X355 x5l
Irrigationx fertilizerx 4 0.189* 145457 199.57 0.535 4018 0.306%* 0.009%*
cultivar
©8,%355% ¢ Lolx L
Yearxcultivarxfertilizer 4 0.081* 1381.8 66.99 031 37.8 0.002%* 0.007**
xirrigation
o3lo 3l (gllas
o 36 0.0217 597.6 318.42 1.63 177.2 0.007 0.0014
“'é“\;‘ (:;;“’ 5.17 7.49 17.6 44 13.7 2.86 6.73
0

o> S5 g i Jlein ] paw )0 5 dze Sy g
* and **: Significant at 0.05 and 0.01 probability level.
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Table 5- Comparison of mean values of Grain yield and LAI max in two rice cultivars

Ly Lous aild 3,5os S o (e la
Treatments Grain yield (t.ha?) LAI max
S 355 gl ) 2017 2018 2017 2018
Irrigation Fertilizer Cultivar

Gilaneh c . .

Treat 1 ol 2.85 2.8 2.769 2.931

Flooding e HiieLT ! 2530 2.3f 2.36M 2.17%
Nt Treat 2 Gilaneh 3.93 3.85° 4.03 4.17°

93 sloss Hashemi 3.120%¢ 3.43° 3.77% 3.63%

Treat 3 Gilaneh 4.148 3.998 4,528 4,792

A jlog Hashemi 3.26° 3.54P 3.96" 2.829

Treat 1 Gilaneh 1.69f 2.079 2.5" 2.54M

S Hles Hashemi 1.59f 1.999" 2.064 2.14K

10 days Treat 2 Gilane 3.26% 2.9° 4.02° 3.75°
ITARRT MBS 95 slow Hashemi 2.320 2.6% 3.17° 3.12¢f
Treat 3 Gilaneh 2.79% 2.73¢ 3.69% 3.82¢

A jlog Hashemi 2.44¢ 2.48°f 3.45¢ 3.33¢

Treat 1 Gilane 2.1° 2.09¢9 2.079% 2.14%

15 days S sles Hashemi 1.369 1.46' 1.48° 1.53"

, - Treat 2 Gilaneh 2.06° 2.19 2.769 2.58"
3910 ks 5 slog Hashemi 175" 1.89" 1.78™ 1.89'M
Treat 3 Gilaneh 2.08¢ 2.54¢ 2.839 2.729"
aw log Hashemi 1.97¢f 1.83" 1.89'M 2.0374

395 dopd Voo ¥ jlaws bS5l )90 (15950 (arlrend 395 hoyd B0+ (S g5 gt 095 L sl Ay gl 1Y Jlad S 9555 365 b LS aday gl ) Hle ®
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* Treatment 1: Inoculation of seedling root with nitroxin fertilizer, Treatment 2: inoculation of seedling root with nitroxin
biofertilizer + 50% chemical fertilizer required by the plant, Treatment 3: 100% chemical fertilizer nitrogen

Jlade Ladss > (Bouman et al., 2007) o )Sen 5 (yogs -530
@ ab pSe S WF | 6w 5 5 3 e o g0 e
5 )Ll sk don > (cobla o) b duolie 3 S o5 ;>
w0y onl 3 e 0,Sles I (5L Wlg oo a8 0l eanlie 20365
» (Gholami Salkouyeh et al., 2012) J,LSon ¢ oMe .aib
5 @0 38es p S595 355 5 )lel ke (slaw) S )
aS 10,8 gl g 03,8 3155 1) aolie ols Of Gyae oIS
ol e ()ll (slajless ples 53 gyt 395 B e pas
0 ui L_B)_.a.o u)‘)l_{ u,w‘)J‘ W W g.j d)..a.o u.tT)lf KR
Hatfield ) ol oad (5,155 (59500 (onlyd 5l b ely; lS
{; Ashouri, 2014; Teixeira et al., 2014 et al., 2001
3 o3l 3, Shoe Gl b O pmalyd b atlite 5 i 355 a8
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ool 31 a S ol liis Laodly Sye uilsylg 450 ol
P&l g ) 2385 o 3 o)l 6B Bl 0By 5355 ()]
doys S Jloinl o )3 08 53 355 5 (5l WIS aw Sl g o8,
Sl dnlie ol (F Jgaz) 2 b stme O Bpae D 5
do)d Ve Gyan g 59, VO (oylul jlo jd S 3, ol ol
ol Gpmme LS p it oS Sl 2y90 9y liensd 355
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W lond 355 Mo 3 B0+ pnS g5 L 355 b sl didyy sl

= flooding
] 10 days
. 15 days

WUE (kg.m?)

GNit HNit 5050G 5050H 100G 100H
Biological and nitrogen chemical fertilizer treatments in rice

T 8y 90 413 3,Sas 1 B, 9355 (8, W dw 1 il Ao —Y S5 )l M50, Y+ (59, Y0
Fig. 1- The triple effect of irrigation, fertilizer and cultivar on grain yield of two rice cultivars (Mflooding, l10 days, |15 days)
) oS 9555 365 53 WS o8 £l adyy ZeEGNIL) g 5 595 13 sodile o8 cLis ady ) el (HINIE 595 suo )3 B« + (oS g 05 () 365 b el adyy pritls o
) S o8y ) (90 (2kersDOB0G) (cable 08y 15 (115955 (lrand 365 10> B% + (oS gy (w5 365 L ol 4y el (SO50H 565" a0 )3 Ve v B pucae
) S 05 53 555 (sors100G) gmile 03, 5 (59585 (s 355 33 V- o (100H(
Inoculation of Gilaneh seedlings in nitroxin fertilizer (GNit), Inoculation of Hashemi cultivar seedlings in nitroxin fertilizer (HNit),
Inoculation of seedling roots with nitroxin biofertilizer + 50% nitrogen chemical fertilizer in Gilaneh cultivar (5050G), Inoculation of

seedling roots with nitroxin biofertilizer + 50% nitrogen chemical fertilizer in Hashemi cultivar (5050H), Consumption of 100% nitrogen
chemical fertilizer in Gilaneh cultivar (100G), Consumption of 100% nitrogen chemical fertilizer in Hashemi cultivar (100N)
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