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ABSTRACT

The present study was carried out in order to examine the effects of different cultivation dates on the properties of panicle
and the yield of rice cultivars using a split plot design in the form of a randomized complete block basis with three
replications in the crop year of 2010-11. The main factor was cultivation date at three stages (26 May, 10 and 26 July) and
the sub-factors were Red Anbouri (long and short) and Champa. The results of the variance analysis indicated that the effect
of cultivation date and the cultivar on the yield of the rough rice was significant at a level of 1%. First cultivation date
resulted in maximum total dry material with an average of 13810 Kg.ha™, maximum flag leaf width with an average of 1.14
cm, height with an average of 120.89 cm, and number of plants with an average of 504 plants per square meter. The second
cultivation date caused the maximum flag leaf length with an average of 33 cm, day up to 50% of flowering with an average
of 108 days. The third cultivation date led to the maximum yield of rough rice with an average of 4269.33 Kg.ha™, harvest
index with an average of 40.01%, the number of florets and seeds with averages of respectively 187.67 and 161.44 per
cluster, the dry weight of flag leaf with an average of 0.14 gr and day until full maturity with an average of 144 days. As a
result, the third cultivation date due to avoid susceptible panicle emergence to heat stress, is the best time of rice cultivation
to achieve the highest agrain yield in Kuhzestan.

Keywords: Flag leaf, heat, morphological, stress, yield components.
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Table 1. Soil characteristics of the research farm

Absorbent micro elements

Soil texture (ppm)

Fe Mn Zn

(ppm)  (ppm)  (ppm)

K P N EC pH  Soil depth

Clay- loam 15.7 3.2 2.8

360 10 0.08 3.1 7.2 0-30
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Table 2. Average air temperature and precipitation during growth period of rice
Factor May/ June/ July/ August/ September/ October/
June July August September October November
Average air temperature ("C) 37.1 38.3 39.2 65.5 32 244
Precipitation (mm) 0 0 0 0 0 6.9
2 Eeie y3 &g 800 51 T dels 3 laed) e 5 S gl
08y 0 gyeyie ;o &g YYA L oligSh (5 se o8, Ay gl

Ol U saes jobay oS sg e aill (5y5ue
5 @l il @ arg b baed, (odel sladdls
g blaed, S layd (0,550, 5 adlais olse
2l b saelassas gl (F Jgoz) g o Jele ol

3l Slgzren Lows (2012) Limouchi

mn S P9 sk

w85 9 &b A1 (7 Joaz) ouil)ly dojow @l B
Vg 0 ologae Dolis wzn Sp Job »
2B s wzn Sp oy 0 Jy sl oy
7y &bl Ll 5l sl canls Cilises slag
ol gl lapd, o yo S s clla
Alom 0 peizmen <03 ) mhw 3 gl
S Dld (e o 93 o Jele g0 lite
29 Job (F Jooz) slacnSils duulie g
a5 pge bl Fu,b 0 aS ol 1 Kl oz g Sy
2 e Bl )z Sp Jeb i
Ol bamalis 0em pl g il Sy ez S
Ole Gl & Job Gl L oas el
S ab wnlys S ol p e T ose c g
Al slage by e @iais lie 4 azg L
Slr oz Sr e Ol 00 9 sk s 5 290
95 Fsb cobu)g Joo ploxl g jiinn giads i
eoor @ 4 Az b el (pl a5 el S5 seeS
S Jsb Rl cwsl sgpine (S5 y9boas ol Jocay
sole LAl Sl 4z ST ogllas 0> SO B oz n
Ly wadedly pals el J5 Sas
Wgh oo ONlee uliEl cel colu,g Ll
o wbl Gieme 9 Lo slapd, &5 lgSa
Py Job i axbls 1) o Sles i
(Limouchi, 2012) asls po 1) a2 5 Sy

58 5 e Pk Jsemeysbar cdo ()
S Sy 3l obsS 5 pSoe Al cwl plalS
WYL oSl o ool i aS cal glicsy,
oL (7 Jgom) il g &35 51 (30 @l o )ls @
Soldl w0 B mhaw )0 @8 g CullS F )b S aS ol
e 5> iz 51 5 c3ls iy el s fosins
oaeie oSl Aulie .l (5 s cine glis
©¥gy po U Jol <8 @)l Sl g gl oS
5 sigy by Ao o i gl s pialS
Je jl wilgioe Jol <ls gyl pe (aly olisS 6,90
Loz o) 35 Lpd) om 5o Wik gpSams o)
o als 1) elif o a8 obsSh (s yome 9 (n i
ol o Olyear Wlgioe obsSh (gygme 08, 5o
il e Lyt b 6l gz & azedge
500 Gl sy b sdwlcassds mli (F Jsaz) ail
Rafiee, 2007; Limouchi, ) oj)ls Slyan lados

(2012; Lewin et al., 2004

sz b g o8, o aS ol lis bl &8 mls
JURWIR C.‘a..u 5o 6)|QG;M Soley S alize
90 Blite Sl o (Jg clls 925 mye e jo digy jlads
@ axg5 b (Y Jguz) o9 (S gkl Llsd 5l Jale
po 4 Jgl S b 5l digy jlads Lo Silee sl
Lyl s o9 o0l,8 saaolis oS ey oool38l Wy,
A>ye j0 YL gloo b el Glagn )b yo Giag,y s
Ao 0 b e &S0 @ azg b9l 9,
Sl )l y0 wig e Hlad 009 LSS oS
Oy w3l ais e Jdo a ojls Jleas! ol
Qb lass 5wl slod 4 a3 Lo, el o laasg



210 v S She s 0, Nee p cdlS it lagy U 1 o) iolas 00l 88 5 (2 ged

"(GDD) w3, j9 45,5 ily,s Jsl casls &b o
o2 loo Ll 4 axgi b (55068 Sae o p3Y
AL saol Al Ay Gjlid,wa He 5l ..\.;\93‘59 é_l)l:
& lis (2010) Gilani )y b diee) ol o a5
RS oSl (gy5e 08, 5 pd) w0 )l
ailgd co a5 Clils 1, 2o 5 wo 0 00 U g, Job
doje g cdy o b g LS 5l 18 Gl g5l
Sz 4 dils o Slee g golatdl idu 4 fuin

(¥ Jpaz) asly o1 Blo Job 05, 5obssS

Job (S, U 39 sloid
Job om blie J1 s @y 08, S0l 890 b
Sea gaoe alll g Les @y o Cnle 5 035 59,
@ejly nlply 098 o0 (ool 0B, Jad g ailaie
Se o kS s g o) bt (oo wibe
S (oo g e patie oy Jad bog oy e
alize slog,b Gm 05 atie oy p 2l @S
S5g doyd N omhaw (o (gl g Oyl cunls
Dolis Jole g0 blite S g land; (rm (Jy il
bSle dwlie L (Y Jsoz) aid b g
odnlive cwammmo Dgldi pd, o a5 Wl asie
bl clls Glise lag b o jo Jg cais
oS laigSay ol slas moll sgw 4y ol cusls
S WY ady e b L sl cils &)l
Job 59y VFF L opgw <28 )b g G0 im)og)
5,95 Jsbo 1ol [l 45T oy (25 )y 2 05 899
Rl g5k Wlgs oo Jol ctlS )l 0wl
Mg 3 55 pals Ao 5 b5 e sbeT 5
Zob ol yo s o Slae oS Lol slo Jole
Wy oo odwlowwsdy domas IS 0 4 il culs
ISe e e b oglite polie S a4 by

59 Job G 9 0, 8,90 S 5 (5903 slaal> e

oles 5 oty 23y Sz ol 5l T g pte
(F Jgaz) ail bl 1o (So3slen b (S,

1. Growing Degree Day

2 SR SLS 09

slege )b 08U a5 ol las Guib)ly &350 @l
5 ol b Jole g0 blate 5l g cusls alises
@olel Bl 5l (st o2y Sy St 59 2 o)
30 Gyl gre US| s, o Jy Sl 9>y
Sl o b (Y Joaz) clls sezg oy ) C—‘a&
&b S ez Sn S (s bShe 285
£S5 NY g s NY e NY G pew B Jol el
@ by o] Cn i 30 laedy m )0 5 Ogr ke
IS Wlge &S 0g 05 NF L WLl e
o 18 (nl 0 )Shos 39 yiion sl 50 Sl Shs
Olsea pzn Sp (F Jsz) wil % 4
OGRS b imen g Al 4 g (S0
RS S Wlyer 9 b wled maw (o i
ot G S iSle g mhe Sy lyiea S
(Limouchi, 2012) uS oo oyl alig> o Slos jo

PO w0y3 84 U 5, )l
oy B0 Heeb b ol Gl ks oyse 55, sled
pe S S 5l (o kS 4 waeyie 0 (2o S
ol dilaie o 30 08, 0 ol)) sl e sl
GBSl Wlgige (Sujglpied Bl I asl
s ok snld s b g gy, Jsb (s
O 5 ©omb Ol » Lol Gan slags,) 138 5l
Lilys S ol Gl ol 5o 9 oyl
land, 5 coilS calizs slag b 30wl ol
Vg doy0 0 mhoe jo ghle pae ST o ey
Wil 392y (205 o0 00 U 55, Jled p oy
b Jeole 5o Jline Sl sl gme Dolis Iy
Blie (F Jpo) Sl sgs o, 5 Sl
badgs Jol cusls Fu,b ,0 a5 ol olis b Sl
SiiS &)l 4 Cawd 5395 59, Vo5 O ey
S cal (Gipe ,0 pl g sl pall pgw 5 pgo
Lol Loy ¥rog 10 coifa cals ol Ll
Job g led yuwd 4 az gy L (F Jgaz) sl M|
Sl oy o Hlal a4y cils Glisee slag U yo 5,
5 il gyl A o 50 il By90 Job azgi LB
& GlagSa bl gpFam ol 4 oliws e



YYAD ol oF 5,Les FY 6,50 )l pl ey lS pole Iald

b, sl She @ baye Dlaye (2S5ke (uil)ly &2 @l ¥ Jgox
Table 3. Analysis of variance squares of morphological characteristics

SOV df Height Plants per Flag leaf ~ Flag leaf  Dry weight 50% Full
T plant square meter length width of flag leaf  Flowering  maturity
Rep 2 0.07"* 1120.59™° 0.48"° 0.05™ 0.0001"¢ 4.33"° 25.15"¢
Planting date 2 958.48" 15382.37" 15.26™ 0.03"* 0.0003"* 75.44" 406.26™
Error a 4 7.93 1026.81 0.54 0.02 0.0004 1.94 8.43
Cultivar 2 4638267 11081.92" 32.26™ 0.23” 0.0097™ 136.32" 1.04"¢
Planting date x Cultivar 4 18.8"* 1082.15™° 2.15" 0.69"™° 0.0002"° 14.44"° 26.15"°
Error b 12 6.91 1238.52 1.02 0.02 0.0002 15.24 26.61
C.V (%) 2.36 7.55 3.15 13.82 13.02 3.69 3.75

cae,0) 90 Jlaiol a0 o cixe 5 05 I8 gire el 5 Ay

& NS

Ns, * and **: Nonsignificant and significant at 5 and 1% level of probability, respectively.

SFLbes, Gl Sy 5eSle dwlie F Jsu
Table 4. Mean comparison of morphological characteristics

Height Plants per Flag leaf ~ Flag leaf  Dry weight 50% Full
Treatment plant square meter length width of flag leaf ~ flowering  maturity
(cm) (number) (cm) (cm) @ (day) (day)
d1 120.89° 422° 30.55 1.14° 0.12° 103° 121°
Planting date  d2 112.22° 4712 33.00° 1.03 0.12* 108° 136°
d3 100.33° 504° 32.55° 1.11° 0.14% 105° 1442
Anbouri leg long 120.11° 438° 34.00° 1.17° 0.16° 106° 137°
Cultivar Champa 128.00° 454° 31.89° 1.20° 0.13* 109° 138°
Anbouri leg short ~ 85.33° 505° 30.22° 0.91° 0.10° 101° 137°

A5 (g5l pre Dglis woye B a0 (Sl laels vz O35l bl S e By SO pS s 4 LSl Gaiw 2 )0
Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple Range Test.
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Table 5. Analysis of variance of grain yield and yield components

SOV df Total c_]ry Harvest . FIore_ts Seeq in Fertility G_rain
material index in panicle panicle yield
Rep 2 4433.33"* 2.23" 214.33"¢ 364.77"¢ 6.31"° 7328.93"*
Planting date 2 21184843 978.95"  1981.78" 2203.117 52.53" 6010778.93"
Error a 4 2033.33 1.38 478.44 229.22 5.69 12808.31
Cultivar 2 2354899.01" 68.34" 974.33"¢ 826.33"* 260.33" 684287.81"
Planting date x Cultivar 4 721713.50™° 13.17"¢ 379.11™° 282.77"* 76.54™ 85027.20™*
Error b 12 336966.67 8.91 379.57 279.02 6.44 56022.96
C.V. (%) 4.77 9.94 11.39 11.55 3 6.74

2o, ) 50 Jleil mhaw )0l pie g 09 I8 Fre e oS 5 4y sk g % NS
ns, * and **: Nonsignificant and significant at 5 and 1% level of probability, respectively.
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Table 6. Mean comparison of grain yield and yield components characteristics

Totaldry ~ Harvest Florets Seed Fertility Grain

Treatment material index in panicle in panicle %) yield

(kg/h) (%) (number/ panicle) (number/ panicle) (kg/h)
di 13810.00° 19.20° 159.22¢ 130.55° 83.83" 2645.44°
Planting date  d2 11919.33°  30.93° 166.11° 141.66% 86.04*°  3618.11°
d3 10771.67° 40.01% 187.67¢ 161.44° 85.99° 4269.33°
Anbouri leg long 13148.30° 27.10° 162.11° 146.00* 90.17° 3492.60°
Cultivar Champa 13052.70°  30.44° 168.43° 134.33° 84.25°  3795.40°
Anbouri leg short 10300.00° 32.57% 182.33° 153.33° 79.43° 3244.90°

IRCH KU CYPE PP P SRV T AR ¢ N FEO IR CESEN US| I ¥ FRVISREH CIE SR S JESPE VP FOWRNPL S F YOO < PRGOS
Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple Range Test.
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Figure 1. The interaction between planting date and cultivar on fertility rate
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