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Effect of planting time on the flag leaf anatomy and grain yield of rice genotypes
in Khuzestan province
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Table 1. Average air temperature and precipitation during growth period of rice (2011-2010)
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Table 2. Mean comparion of grain yield and flag leaf anatomic characteristics of rice genotypes in sowing time treatments

ls > Shes BTN 455, 45, e
Treatments LeileiT slales Grain yield (kg.ha™) No. of stomata. mm™ Stoma diameter (um)  Stoma area (um?)
B ol 15 Mar Al YO — 947 ¢ 1890 203.4b
L 14 Apr 2359 ,5 Y0 — 1036 b 17.5¢ 180.0 ¢
Sowing time
26 May sls 50 — 1163 a 20.7 a 233.2a
Hoveize PR 4898.1 a 1033 ¢ 20.0 b 182.7 de
Hamar Joes 4804.4 ab 1271 a 19.7b 197.5cd
Gerde Ramhormoz ey 03 8 3435.9 cd 1158 ¢ 163 ¢ 120.7 g
Dollar Y 2458.6 ¢ 1081d 16.8 ¢ 1725 e
Ersbasss N, Ny, 4098 be 925t 274 a 4243 a
Rice genotypes  Gerde zanjan Ol 03 8 3558.6 cd 935f 18.5¢cd 198.5 c¢d
CR547-1-2-3 CR547-1-2-3 2959.9 de 1009 e 18.3d 213.5be
IR1567-228-3-3 IR1567-228-3-3 4145 abc 851g 17.1e 1742 ¢
Line 7 VoY 4006.9 ¢ 1206 b 17.1e 1542 f
Line 13 WY 2891.6 de 1016 e 19.3 be 2173 b

L1 (gl me s\ M}é&g.:JLo:>‘c]d.a):ogi\)6‘4.'.51:.L'QQ}AJTJ»L»:\,:Lmifp;.})fébbfdhﬁ\ybﬁuﬁ):
Means in each column, followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range Test
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Table 3. Mean comparison of flag leaf stomata characteristics in rice genotypes and sowing time treatments

439 sl 45, kb €595 g
Sowing time s ol Rice genotypes o sS 55 No. of stomata. mm™ Stoma diameter (um) Stoma area (um?)
Hoveize RIS 929 p 20.0 fg 184.4
Hamar Joes 1200d 19.7 fgh 193.11
Gerde Ramhormoz el es 1077 hi 154r 127.1r
Dollar DY 892 r 16.4 pq 168.7 Imn
. Np, Np, 813t 26.6b 403.8b
15 Mar al Y0 Gerde zanjan Oy 6,8 817t 19.5 gh 2273 e
CR547-1-2-3 CR547-1-2-3 914 q 18.2 jkl 193.5 hi
IR1567-228-3-3 IR1567-228-3-3 786 u 16.7 opq 166.5 mn
Line 7 vy 1084 b 17.9 kim 158.1op
Line 13 WY 956 o 18.9 hij 2113 fg
Hoveize opeh 1006 m 19.1 hi 165.2 no
Hamar Joes 1248 ¢ 18.51j 174.2 klm
Gerde Ramhormoz ey 038 1150 f 13.6s 979s
Dollar s 1026 1 14.1s 132.9 gr
) N22 N22 959 0 259¢ 384.6 ¢
14 Apr 292 Gerde zanjan i 03 € 916 q 18.4 ijkl 201.0h
CR547-1-2-3 CR547-1-2-3 992 n 16.5 pq 176.1 k1
IR1567-228-3-3 IR1567-228-3-3 856 s 16.0 qr 1529 p
Line 7 VoY 1169 h 16.3 q 137.8q
Line 13 WY 1040 k 17.3 mno 177.9 jh
Hoveize oph 1164 ¢ 209¢ 198.6 hi
Hamar Joes 1366 a 20.8 ¢ 225.3d
Gerde Ramhormoz 5o aly 05,8 1248 ¢ 19.8 fgh 137.1q
Dollar OYs 1326 b 20.0 fg 2159f
N,, No» 1002 m 30.3 a 4845 a
26 May 2% Gerde zanjan i 03 € 1071 17.6 Imn 167.4 mn
CR547-1-2-3 CR547-1-2-3 1123 g 20.2 ef 270.9d
IR1567-228-3-3 IR1567-228-3-3 910 q 18.51j 203.2 gh
Line 7 VY 1365a 17.0 nop 166.7 mn
Line 13 WY 1054 j 21.7d 262.6d

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]
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Means in each column, followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range Test


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.2.4.4
http://agrobreedjournal.ir/article-1-63-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-09-05 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

IWAY Olsls oY o5las oo Sl 01l 21,5 p sl dlrs”

el § o5 ol el Olis a7 Cals (=2 /Y )
231 AU e Gy 05T e 518
diﬂgu,uefﬂ_fd,u_;ﬂa?wgcjuﬁ\p\
bl 55 855 5T plaw o511 53 i g
Jl)&ﬁuﬂolg_w;dg“\u\.gl.gl{@w|
,_x,zm)bef))_féux,Tcu.,,;l”;‘ud,uﬁ
QM}&?)J'“;HU}TQW:&.:\;
Locsls (=0/0877) &Sar S 5T mbaw b VU
S mainda sl &y o0 e 5> Sol 4 e 5
Sams Iy e Sr S 5 51 (A0 sT Slontas
e adaly o U sl 4yl 4 a5 L g il
PN Ut G g L;lAuU)ch.udi\ﬁt{ yls
33 g oS Lo i 5 1) 55y 5T e
Ol b ) 550 o 95 5 dmy 3505 (Cde
ck—“\%‘)@y@ﬁﬁa—:i“é“-wéf))—esxﬂ
AT 4l Sy 5 iy (=0 /Y87 5 SKT as,T
85 5T Slotns el JS7 51 idy ST
gl 2 6245 50 OT o (ol ol o> o S5
MU\::A&&.:):&?;H.UJTQB.@:
o 3 S 5 05T Sy o Ly 1 5 5L
(F Jgdr) Cadls oo &5y Sl & by e Slio
Gl 3 Shas 55 Cdeo ol SV Coenl o Olis &5
3y 03,5 wal 5 S 1) (bl A8 5 03 5
Sglite Lyl an a5 L5 )l dls (6l (6 5
2 e @Mt 3l 5 OT (ol 3 Ol 5 Jams
Al wbls 3 Sl 53 3L 5 U 15 o0 6T alaw
SlLaile) 51 as sl Olis il ,ls 4 @L‘J

= T Jolime Sl 51 s 95 e ilS Caliies
M)J&cbﬂ)ad&;éu\.i)TQw:cb‘ﬂ
0P S5 4 b e e o i Ls g s e
aﬁdjlmtsou;ﬁ@,,u,ﬁfm\/at,.(vl>
Q(}JMKQL»})JIJCL‘AJMW}
£ a8 Ol 4 g Iyls cfﬁﬁjjg:ﬂ YAQZ/Y
WAY)Y bt L 1y o o s (VO)V Y

Sy b Sl ek 5 (Jame Gl 2T 2 a0
i a1 5 a5 3
1 cdizean OLLS 55 550 JUil ool e ¢S L5 T
93 It ol Sl Al 5 o T sl s s
4 LT Jasl 5 &Sl 5ol 1o sl ge 5 ST ol
Joes 51 6 5 5 (slaes ;5T 3 Jast 5 ol ol o1
338 e O pan b 50,55 Joun 0 (05 ) W5
CLM' 4 4> ¢ U .(Gilani, 2010; Limochi, 2013)
o7 Oly o £ S Ol s T Slowuws S
Lad shoe wlaT Hlid 5 OT Lai> (gl 518 550 &K 1,
= 0> (Zheng et al., 2009; Limochi, 2013) Cuils
e e SISO e 8 i glag s )
Al e o 55 DMl 4 by e i o] s
SLad e s U ¥ (i 45 s r i 4
P3Ol o N Sl o)l 5 S S
oS Ol e Bl 4 >Vl Gl g Cnlia
23T o ze 5 (6 5 Ol il 58 5 S
() J.{.i) 3 4 4.:3)? s

T30S TS o s L
Slomiwns 45 Eb § amei 01y o Laasjg, 51 0T
b Aol s S 8 e o | 55T
o S o gl Gla sk (Asts mlau oS
A15 (6 ST B, il oo Lyl (O ded Jome)
S9y WSl g e bl ool (Zheng er al, 2009)
Lyl by a5 L) oS (SS50 8T s 2iST
5 Al bl (6 St I (e oL
6050 S2alS Eel Wil 5 e OT 51 L56 Cys putoes
ez Ol 55 (60T Ol [5d5 .3 4d 4l
2ol L Clls Galiee g0l 4 a5 L o5
Metcalf and Chalk, 1950; Heywood, 1985; ) Olaasws
< lkas (Rudall, 1994; Gilani, 2010; limochi, 2013
3yls

5ot Sewen 5,5 G sT Slomins o

&H&-D)TQMDC}M\-:&)‘JM


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.2.4.4
http://agrobreedjournal.ir/article-1-63-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-09-05 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

3 le b S5 o LT gl T ol
O )15 0T o Jlasl adlr (55,5 (ioped
S8 o OT plad b disT )3 4 30 (53500 O o0
il S o .UjTéa.» o3Il ja xS 53 eayls
L s ol iy OT iyl (Kissn 65,9
Sl Sl 5T 55 T 05 5l )l 6l 6
Rudall, 1994; Metcalf and Chalk, 1950; Heywood, )
e LT aS Y gl s elal ol 5 .(1985
S e i (6t 658 b ST el S S
Sl e (K5 oy G G (e () )
Al e oo ol 5 OT (S 65 A g
Metcalf and Chalk, 1950; Heywood, 1985; Rudall, )
T 03 e e () Sl a4 5 L (1994
iy bl Gl a0l 55 oo lasT
lg e Dl Sl Dl s 5 (claee Ll
el s O JUasl 5 ol a5 s St sy
ol () JSK8) 550 (g gl idw 4 ol
s (Gilani, 2010) S 5515 b ekeT s
i) L S 25 Ik o T e ralS
213 Cillae (4l 5 g Al o 3 o llas Ll 2 4
Tl b s (Soen o b Lo
NEp] e s (=2 /V8") &5 5 s (3T Solowiws
(8 Jsda) Sils (=0 /8™ 2 SOT
33 Sl gae OVt CblST Calides slale) oy
OLej Julime 35 Ls (o 55 ot 5 by 2y ek
AU B a3 &G e 53 55 5 LSS
D51 pelaws o i A otalie ST GlatisT o
o o 2S5 Jg SBlS Oles o by e 2T
OS5 (F dsdr) 5 p s S Olej 4 b gy e
Sose b0 g Dl MlS S5 0l 4 b 5
Olej )3 o o ity (2313 L (V2) jam 5 35 &S
S g s S DAY L gt b gl S
YPVD o gia L s SIS Ol 3 |y o

55 SOl e 53 35 Ll e s S

..... o &S ol Sl Ol 3

VE¢

"

255 ol 6 g eals polanl s 4 m e s Seo
Slaile) 4 lac s g5 Oglame [2iSTTg odias OLES
b 35 e eSSBS s
L—es 3 Ol 53 (V) )N 0 655
(0 Jydz) 55— ﬁfj_ubi:aﬁ\/\‘ b
S e 5 Shes 4 gl @l o ey 0 5 4
LgujTQ\aa_w:cL»)'\&)_Lbu
o sz 53 il e S (S 8 5 855
0L 3, Shee il o 0T U 5 05T Sz
(j)ls‘_w-f\_:.;lﬂ)bbjjj_éj‘j_AQ.ﬁj_ir.hb_;
5 L2058 b 5 (sl DS 5 i
l)L;.,\_SjTqua_m:cla_u)gL@TJ_gLE;n Ol 1
(Gilani, 2010; Limochi, 2013) c,_'ajfj_]éi).s
5 0le OLLghl Lol s s () JSC5)
OHLSen s &5 5 (Han er al, 1997) o)L an
Orloews CL.»: arw g s (Zheng et al., 2009)
jwcoﬁ).buub)u;QM(aB)\)J‘sJﬁjT
b s Cills (ol 55T 55 5l 038
CL.«ﬁqu.l:suL;uoujJ;‘m,fﬁM}»
o Oliios plo s L oS S (5T Sl
Metcalf and Chalk, 1950; Gilani, ) 55> Calas
.(2010; Limochi, 2013
Ol Julime O 31y 95 (il Ol sla )
Izl o 53 o 5T ey i 555 5 23S
Olas 3 i3 Jilize 3155 55 ls sme Lo y3 &
S o T e o 2S5 o e (2SS
L dsl csls Olaj 55 (Vs) Nyy i85 a0 b g 10
55 (V) Y %,_;jsjjcfﬂbifmv\ L g
3 g s S YOOIV Jos gt L g3 SIS 0o
o Ll 53 o oS - Sl w a5 L0 Jd)
Ao Lad S sn o 43) O sen S 55,5 5 0
0l 33) Lo 57 OT ol 3 ot (G558 L
3 g S il o O et T 5,5 4 (s 5T
Ll rles sl & (Ko (s L5755 T s 5o


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.2.4.4
http://agrobreedjournal.ir/article-1-63-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-09-05 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

WPAY Dl oF o5lo cons il "0l 1,5 p sk dlad”

I8 0l glasles 3 g Gl 55 o 5 ol Dl st S0l il —F s

Table 4. Mean comparison of flag leaf anatomic characteristics of rice genotypes in sowing time treatments

555 LT Sl o S 6T Sloins S LT gl AT £5T elas
Treatments eimlasT glayles Large vascular bundles area (um®)  Small vascular bundles area (um?)  Xylem area (um®)  Phloem area (um?)

A o 15 Mar Al YO 8500.3 a 1042.4 a 874.8 a 1061.1a
Sowing time 14 Apr ST 8629.1 a 976.0 a 779.1b 1034.9 a
26 May sls 50 78473 b 832.1b 752.3Db 967.7b
Hoveize PRI 9510.6 b 1668.8 a 791.6d 1100.1 ¢
Hamar Joes 73809 ¢ 974.1d 755.8d 815.1f

Gerde Ramhormoz ey 038 8885 ¢ 1092.3 ¢ 926.5¢ 1146.7 be
Dollar S¥s 58285 f S511.1¢g 4384 ¢ 743.8
Er sl N, Nj, 7651.4 de 693.0 f 1000.2 b 901.4¢e
Rice genotypes  Gerde zanjan Oy 6,8 7160 ¢ 864.6 ¢ 654.1¢ 1276.8 a

CR547-1-2-3 CR547-1-2-3 8131.5d 868.3 ¢ 806.5d 1230.3 ab
IR1567-228-3-3 IR1567-228-3-3 7504.9 de 735.6 f 546.2 f 758.7f

Line 7 vy 11613.7 a 1228.5b 10793 a 1221.6 ab
Line 13 WY 9589.3 b 865.4 ¢ 1022.0 ab 1017.6 d

Hu)ué)u@,uo}usM,;agdu’\clwﬁﬁusmuxg.o,ajww#mgs;;mg,,,‘sl)uf&u@i;goyfﬁ
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Means in each column, followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range Test
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Table 5. Mean comparison of flag leaf anatomic characteristics of rice genotypes in sowing time treatments

&?)}.swu}Tqur:.»: S S 55T Slomzas uspes V\J}Tc!a,., s,':‘(‘.T"UJTd"“
Sowing time sl ol Rice genotypes R Ly Large vascular bundles area (um?)  Small vascular bundles area (um®)  Xylem area (um?)  Phloem area (um?)

Hoveize opeh 8699.0 i 2011.5a 466.7 q 895.8 m
Hamar o 8976.2 h 1408.7 d 1120.5 cd 1508.2 b

Gerde Ramhormoz el e 8 9069.0 h 1598.1 ¢ 1037.4 £ 1175.9d

Dollar s 6742.6 q 594.0 mno 482.8 q 959.9 k

. Ny Ny 7064.8 p 3849 qr 1521.1a 799.8 n
15 Mar <% Gerde zanjan Sl e,€ 6762.8 q 953.2 gh 579.8 no 1232.2d
CR547-1-2-3 CR547-1-2-3 8223.8 kl 900.5 hi 84451 1197.8 ¢
IR1567-228-3-3 IR1567-228-3-3 83874 787.0 ijk 540.0 p 667.8 p

Line 7 VY 11176.2 b 1067.6 fg 1102.3d 1084.6 h

Line 13 WY 9901.0 £ 718.8 jkl 10529 ¢ 1088.2 h

Hoveize NPT 93548 ¢ 1896.3 b 780.3 kl 1176.7 fg
Hamar Joes 5999.7 r 943.1 gh 5249 p 575.3j

Gerde Ramhormoz 5o aly 05,8 9915.1 f 1099.2 £ 942.1¢g 1164.7 g

Dollar s 54752 u 3212« 265.7r 594.0 q
14 Ao i N No» 7698.7 n 450.1 pq 841.11i 972.1]
P @222 % Gerde zanjan Olasj 03,5 9018.7 h 1084.9 f 788.0 jkl 1562.7 a
CR547-1-2-3 CR547-1-2-3 8976.9 h 1019.4 fgh 806.2 j 1301.1¢
IR1567-228-3-3 IR1567-228-3-3 8313.2 jk 764.9 ijk 6273 m 716.8 0

Line 7 VY 134845 a 1304.9 de 1301.1b 1485.4 be

Line 13 WY 8053.7m 875.8 hi 9139h 799.8 n

Hoveize IS 10478.0d 1098.7 £ 11279 ¢ 1227.8d
Hamar o 7166.5 op 570.5 op 622.0 m 3615~

Gerde Ramhormoz el es 7670.8 n 579.5 no 799.9 jk 1099.4 h
Dollar DY 5267.6 j 618.1 mno 566.7 o 677.4p
26 May e sa Ny Ny 8190.61 12439¢ 638.4m 932.11
> Gerde zanjan Oy 6,8 5698.2t 555.6 op 594.4 no 1035.51

CR547-1-2-3 CR547-1-2-3 7193.6 o 684.9 kim 768.81 1192.1 ef

IR1567-228-3-3 IR1567-228-3-3 5814.1s 654.8 Imn 4713 q 891.6 m

Line 7 VY 10180.3 ¢ 1313.1 de 834.41 1094.7 h

Line 13 WY 10813.0 ¢ 1001.5 fgh 1099.2d 11647 g

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]
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Means in each column, followed by similar letter(s) are not significantly different at 1% probability level, using Duncan's Multiple Range Test
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Table 6. Correlation coefficients between grain yield and flag leaf anatomic characteristics of rice genotypes

1 2 3 4 5 6 7 8
1- Grain yield a1 025 025 0.06 -0.17 0.11 0.02  0.01
2- Large vascular bundlesye, o5, 65T Slots peba¥ 1 077"  0.877 0517  0.16 0.09  0.08
3- Small vascular bundleSye, a5 55T Sl o ¥ 1 0.50" 040" 040" 043" -0.05
4- Xylemye, o 3T e 1 0.60™  0.02 -0.09 0.9
5- Phloemye ST 5T e 1 -0.08 -0.07 -036"
6- Stomate giameter G35 i 55 1 0.93" -0.33
7- Stomagea G355 dite pelauV 1 -041"
8-No. of stoma 455, ddte sldwi—A 1

* and **: Significant at 5% and 1% probability levels, respectively o535 gy bl gl 53 lsgme 5 5w TFF 5 F

T B o S p okl o) S
. T, 5/ . e T W - 5/ . -
&gy dae—d 55,5 L] u@:—CcﬁﬁJﬁspfdﬁm—b}a
Fig. 1. Anatomy of flag leaf of rice genotypes

a and b- cross section of flag leaf, c- Large vascular bundles, d- Small vascular bundles
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Effect of planting time on flag leaf anatomy and grain yield of rice genotypes in

Khuzestan province
Limochi, K.!, S. A. Siadat® and A. Gilani’

ABSTRACT

Limochi, K., S. A. Siadat and A. Gilani. 2013. Effect of planting time on flag leaf anatomy and grain yield of rice

genotypes in Khuzestan. Iranian Journal of Crop Sciences. 15(2): 136-151. (In Persian).

To study the effect of planting time on the flag leaf anatomy (stomata number, stomata diameter and surface,
large and small vascular bundles surface, xylem, and phloem) of rice genotypes in Khuzestan climate a field
experiment was conducted as split plot arrangements in randomized complete blocks design with three
replications, in Shavoor agricultural research station 70 km north of Ahvaz, Iran, in 2010-2011. The main plots
was planting time in three levels (15 March, 14 April and 26 May 2011) and the sub-plots comprised of rice
genotypes; Gerde Zanjan and 3 local genotypes namely Hoveizeh, Hamar, and Gerde Ramhormoz (tolerant to
heat), 4 foreign genotyes (Dollar, Ny,, CR547-1-2-3 and IR1567-228-3-3) and two breeding lines; No. 7 and 13.
Results revealed that, for all the evaluated traits, there was a significant effect of planting time, genotype and the
interaction of genotype x planting time. Hamar genotype in 26 May and IR1567-228-3-3 in 15 March had the
highest and least numbers of stomata with averages of 1366 and 786, respectively. Maximum and minimum
stomata diameter and surface were observed for genotype N22 in 26 May (diameter 30.3 um and surface 484.5
um?) and Gerde Ramhormoz in 14 April (diameter 13.6 pm and surface 97.7 um?), respectively. The highest
large vascular bundles surface was recorded for line No. 13 in second planting time with average of 1348.5 um?
and the lowest large vascular bundles surface belonged to Dollar with average of 5267.6 pm? in 26 May planting
time. Maximum and minimum small vascular bundles surface belonged to Hoveizeh in 15 March with average
of 2011.5 pum? and Dollar in 14 April with average of 321.2 pm?, respectively. IR1567-228-3-3 (2089.7 kg.ha'l)
in had the highest grain yield in 15 March and Hoveizeh (4898.1 kg.ha) in 14 April and Hamar genotypes
(4804.4 kg.ha™) in 26 May planting times had the highest grain yields.

Key words: Anatomy, Rice, Stomata and Vascular bundles.
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