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Figure 1. A) Cumulative Radiation; B) Cumulative Temperature in grain filling duration of rice cultivars in

transplanting times (In horizontal axis: G (Gouhar), D (Dorfak), K (Khazar), H (Hashemi), Sangejo (S), Alikazemi
(A), T1 (First transplanting time), T2 (Second transplanting time) and T3 (Third transplanting time))
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Figure 2. Mean comparison of rate of tillering in rice cultivars in 2012 (right figure) and 2013 (left figure) in

transplanting times (In horizontal axis: G (Gouhar), D (Dorfak), K (Khazar), H (Hashemi), Sangejo (S), Alikazemi
(A), T1 (First transplanting time), T2 (Second transplanting time) and T3 (Third transplanting time))
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Figure 3. Mean comparison of transplanting time on number of fertile tillers in rice cultivars in A) 2012 and B) 2013.
(In horizontal axis: G (Gouhar), D (Dorfak), K (Khazar), H (Hashemi), Sangejo (S), Alikazemi (A) and T1,T2 and T3
are first, second and third transplanting times)



vov Sl (BLS gy glos 5 6,518 o L3l Ken 5 oy Say

B 55 sl b s o sine B a2 05
L e 5 57 S 5 p50 LS oy 10 S0
winlesl g Jlo j0 cilss pgm 5,5l o 4o
VIV lee 0 )35 085 50 sk Aoty S pd (e
Spd, L gl gme NS a5 wal s 4 as o
(F 52 bl Jgl 6515 oo 0 505 5 smitle

Fertile tillers (4)

A

Olad el Aoy auoyo Cho (59 (el Aulie

Oley o oebla o8, (Guizs Jol Jlo o a5 ob
590l Ay QoS oy s duo, AVIY L gl (5,5
SleuS 5 Ko b gl gme DS 5 s |,
Ol 4 59 dxty o jo (S ol plis (g les
Al oadlive paw (6,5l loy o 2o 18, ;0 FY/VA

120 A
100 4 =
- ] N
< “¥E 2w 2ELE Yz
£ 80 - S momy O w5 g8
— {=Ii]
2 60 -
540 -
20 |
0
tlaiaftfz|s(t|z{a|tf2|3s/tfz|3/t(2|3
N

VWAY (B 5 VYAY (A Jlo 1 i, slopd) 1o 4ol xty do)s Cabo y 2eiS ol il (o Sile glie F S

(Wit poa 9 p90 e Jsl 6B slagley i 5 T 9 V) (B8] j92x0 1)
Figure 3. Mean comparison of transplanting time on fertile tillers (%) in rice cultivars in A) 2012 and B) 2013.
(In horizontal axis: G (Gouhar), D (Dorfak), K (Khazar), H (Hashemi), Sangejo (S) and Alikazemi (A) and T1, T2
and T3 are first, second and third transplanting times)
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Figure 5. Mean comparison of transplanting time on LAl in rice cultivars in A) 2012 and B) 2013.
(In horizontal axis: G (Gouhar), D (Dorfak), K (Khazar), H (Hashemi), Sangejo (S) and Alikazemi (A) and T1, T2
and T3 are first, second and third transplanting times)
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Table 1. Correlation coefficient between mean temperature, cumulative temperature and cumulative radiation
with grain yield and some of morphologic traits

Grain yield (kg.ha™)  Fertile tillersinm?  Rate of tillering  Fertile tillers (%) LAI

Cumulative temperature (°C) 0.775" 0.607" 05717 0.277" 0.615"
Cumulative radiation (MJ.m?) 0.844™ 0.705™ 0.646™ 0.465™ 0.708™
Mean temperature (°C) -0.25"™ -0.561™ -0.586™ -0.115™ -0.334"

s NS

Wy ) 50 Jliml mlaw jo o gme g (055 0 Sre ol 5 4y i

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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SFES Ggl 0gd Jbgme 4 4z L

plodl dils o Slae Caro (55, <5 o &5 o yuily g
Soled slocaS 5 (Sl dslie (Y Jgo) 0
Slopd, o Seld o Slee (i a5 ol las
OYAA 5 OYVY lie i & S8)0 5,008
el Caws @ Jol 6,8l lej o, o e, sks
Sl slocaS 5 00 bbb dae oglas oS
5wl o Slee Gliee (S QOIS s 1050
aS ael Cawd @ pgw 6, o) 40 9 Siw o8,

Tr sleed) yo Al o Slee o (55, <eiS ooy )0 ynd 9 Jlo Sl S e lls &2 Jgu Y oo
Table 2. Combined variance analyse of effect of year and effect of transplanting time on grain yield in rice cultivars

E, YXGXT  YXG GXT G TXYXR XY T YXR Y
60 10 5 10 5 2 2 4 1 df
441427.1 15865.4™ 47048™ 1499645 122718807 5776779™ 6357.8™ 20394610 1348011.1 44620.8® GY
14.9 CVy 20.9 CV,

CVh 5 ol 0,8 6y sl oy CVa aails 3,8Las GY wigoll a5 df ¢ e &8 slas By enisi i1 G vzt oo 51 T oS5 IR (Lo 1Y

sl 30503 10 ixe BaiasyLai NS g do ) Jleis mhaw )0 (5, e Basmalis ™

Y, R, T, G, Eb, GY, CV, and CV, are effect of year, replicant, transplanting time, genotype, subplot error, grain yield, CV of main plot and CV of

subplot.

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Figure 6. Mean comparison of grain yield of rice cultivars (In horizontal axis, rice cultivars: Gouhar (G), Dorfak (D),
Khazar (K), Hashemi (H), Sangejo (S) And Alikazemi (A) and transplanting times as first transplanting time (T1),
second transplanting time (T2) and third transplanting time (T3))

L 5 &= sleed, 9, 2011) Shan et al. )15
Syl Sloean Gabod ol guls
2 o9k Ay el e (Seen Ly, o)
Ol als o ySkee 5 (5, Gla Sy SN b myesie
L o)l s 5 Cuin (Sumad ol Caio a5 ol
il sy YV il mhaw o als o Slee

Sp e a3l 5 550k Aoty wo )y wryeyie ;S Ay
oddlive G Jaaz 10 a5 jebiylen ol cuslice G
§ e (Kol &iyoyie )3 5o,k doxiy jlodh 950 o0
Vi a5 smer LB 5 oo b (gl e
ok slos b ool chs a5 Jb o il as o
G 5 e (Khwad Al 893 Jsb ) lge
S 08 GpSamS lpee Yo mls &b ol s
b s Sada g 3 0k Ay led Cio
o g les yieS 28l o 5 285 18 6 LA slagle;
ot 2als el v 5L oy s 3l b gress
2 &S gladele dlox 5l wd @peyie j3 9k Ay
il g IS ST mse e o sk Ay jled S
s 3 5515 ol 5o 5T b dn Sleo slo
2 &y 5 9k Ay jled o as ol Las Y
2l b 3 L b coo casay (s ol
(2008) Rafiei «(1998) Erfani et al. lawg Sl
Sl oals 155 (2010) Assuero & Tognetti 4
bdaly, jo (Slaod 3ig) @yeyte ;o S domy Lo

Job Aoy doye il pwyediee Slas Ko

o =y oblS 5l )l 9y Lo 2

O, flae rals el cllS o jo 5l a5 o o
Egli & Cornelius, 2009; Sindelar et ) 398 oo il
3 b b as ol las gy onl b @l 2010
b ls oSile slos 038, Vb e @y 2ls” ooy
Sy YAIY 5 ol Jl 55 gmmdos &) YOI 500
Sy b GRals s Glesl g Sl o sl
5 sl Jbo 52 59 )3 @pere » Jsie VY Gl U
i )0 5 ped Jlo 9 59y )0 @ierie 2 Jsie VIV
28595 Jsbo 5o (Bl ez il g Led yo alS
aly ad p glp gaclusl bl i dagd, &l ol
samlie Lid IS5 ;0 a5 jsbilan sl onds ol
o Gy 6 LS slaple; 4 aed ) ey 995 o0
(5L ol o 2B L g e S slapd,
Slapdy o ) s 3 See 0 2l liee (p oS
b 533 o8, Al 4 azrgi b anals 1y alejls e
57 S o) @ S Gy O Sles (gl e
Ol B3l 08, eilal Olgedr g @)l
You et al. .05s Byre iolesl opl jo als o ,Skee
pAS slapd, &ils o Slas 1o (5,ls e rals (2009)
s mls oS cwalie YU ke Luls o
LB e, )35 51 (2011) Ahmed & Hassan
lod ogt pl s i8S lagle) )3 (onldl Lail
P sland, 4o alls 5,Sles zals Lol Lo 1, YL
ol 3l seen Glr ol Bl WS 1S
il gagy culs gley Al 1 glojes



Y Sl (BLS gy glos 5 6,518 o L3l Ken 5 oy Say

ol 4 g e Dslite (L 5 oo Lyl 5o o]
IS SaS Loyl (58, Shac

Cho g5y ool Guibly &y 5 (LU s
1545 oy i bame b LS e slos cglis
Obey by S Gy Sl (Beios p9d 5 Jol Jlo
Obey S Slpaises Gloy Jlie Sl s)ls paiges
ctS ooy 53 s paiged ooy Blize 1 5 cotS
Obey Jlite Sy aoye V Jliol mhaw )3 08, 5o
2 e e g Jsl Jlo )3 08, )3 (5)lo peiges
Sed, wd s pxe o O 5 )V sl maw
A Gl s glaple)y 5 (o))
ol Al Slite (glagely (610 pigas slople;
Sl paiged Gloj Al 4 A w2300 (LIS E990
plnl e Ll az )5 5 (LAl Al e plaS o
L oog Ol oaldol Cio (Gpdy sl 35d o0
Sy pehied g blie Ly, (Saze 4 4y
B gt oeSbe heilhe i el
AV JS2) 85 &jge ol slags 135

35 4
3, m]1392 1393

™
IRt
| |

o
S
L L

o
I

Difference of temperature between canopy and
environment (* C)
=
)]
L

K A H D S G

| pebe

]
I

[y
w
I

[y
I

o
wn
.

o
y

Difference of temperature between
canopy and environment (° C)

S

m]1392 1393

ol g il o Sles b (g ylo soe g Cude (Ko
RUE SV S NI VWS B | PVE R SRR O
Gloo booadol cle o )b g (SKwwen
odaline jo)l Aoy wo s g lsp (5 Silo (oo (re2d
Se a azg bogll dosy wop calple i
B Co5 1S mezs gles b logine (Stren
Sy 8 S b cow i 9S85 18 g s o lej
Slao a5 0,5 (6 S ams olg oo YU Ll 4 axgi L
o § 5550 ssbod miyeyio 13 S 5 o)k domy yleds
&8s Syt Wlgi oo )k Aoy By 4
azg o g Lo olite Lalyd o 1) mip slaed,
Pl o pme g St (Swed 4 az gl oS
e > 0S5 sk Ay s o Slos b Sy mlans
Lol Jbisine 5 hie (o § (2o (il g Lo
OlFise )y 899 Jsb o lep Sl sleo
5 JS Ay jled (Ss b alapd) &5 9,5 (s pTams
Syl 2l a0 9 Vb eyt 0 sk
Sl (6 s g Al 6 5YL Ll o Slae i

w
|

n1392 1393 = A

canopy and environment (° C)
[ r
= % ] wn
| L L L
=
=
5=

o
wn
I

Difference of temperature between

o
I

T1 T2 T3

cded

S3 54 S5

5 gl les Solis o (2) )l paiges Sloj 5 () o3, () cutS oy Lol il (e Soloe dlitn Y IS
A) @Jolfsl.c «S) 9> Sow (K) 47 «D) gS_é)a «G) )Sb; O yg0ds 7o g ‘_.;La:wé) g635| 197 ,) o p ‘_.;meé) 59 e
S4 83 82 S1 taiiwd pauws 5 p30 (Jol (6,51 yloj bamoylid cod 3 4 T3 g T2 (T1 fuiloads ools yinles (H) sodila g

(aaad oo (i | pxts 9 o)l g ep9d (Jsl (5110 paiged oy i 5 4S5 4
Figure 7. Mean comparison of main effects transplanting time (A), cultivar (B) and sampling time (C) on difference
of temperature between canopy and enviroment in rice cultivars (In horizontal axis, rice cultivars: Gouhar (G),
Dorfak (D), Khazar (K), Hashemi (H), Sangejo (S) And Alikazemi (A) and transplanting times as first transplanting
time (T1), second transplanting time (T2) and third transplanting time (T3) and S1, S2, S3, S4 and S5 are first,
second, third, forth and fifth sampling times respectively.)
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ABSTRACT

Because of importance of morphological characteristics, canopy temperature and their relationship with
grain yield in rice varieties, an experiment was conducted based on split plot in a randomized complete
block design with three replications in two years (2013-2014) at the College of Agriculture, University of
Guilan. The experiment consisted of three transplanting times (5, 20 May and 5 June) as main plot and six
cultivars of rice (Hashemi, Sange jo, Ali Kazemi, Dorfak, Khazar and Gouhar) as sub plots. The results
showed that with delaying of transplanting time, number of fertilized tillers decreased up to 6.4 and 6.1
fertilized tillers at first and second year, respectively. With delaying in transplanting time, leaf area index
decreased up to 1.6 and 1.51 in first and second year, respectively, and reduced tillering rate up to 0.08
tillers. Comparison of the temperature difference between canopy and environmental showed that Khazar
cultivar had the highest temperature difference between canopies and environmental in amount of 2.69
and 3.11°C in the first and second year, respectively, and exhibited lower temperature of canopy
compared to environment. The results showed that grain yield of rice cultivars except Khazar
significantly reduced with delaying in transplanting time. So it should be noted that the Khazar, with the
number of fertilized tillers and lower canopy temperature than other cultivars at different times, could be
maintained their functional stability in front of unfavorable conditions such as the high average
temperature, lower intake cumulative temperature and radiation during the growing season, especially
during the grain filling stage.
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