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Table 1. Average air temperature and precipitation during growth period of rice (2011-2010)

Aol R i) sls & # Sls e SRS A

Factor Lol Mar. Mar-Apr. Apr-May May-Jun. Jun-Jul. Jul-Aug. Aug-Sep. Sep-Oct.
Average air temperature (* C) 152 los 5SGbe 21.7 25 30.7 37.1 38.3 39.2 36.5 32
Precipitation(mm) Sk Ol 0 37.2 8 0 0 0 0 0

Sl @lep Glas b (Al do o 0 B3l
ngJJg.f}_lhAJaib_i)(ﬂ}_?d:}Lmdk_?-):r?)
Ap0)s s ad e o alsslus ol dla e o gl en
O S 8 55 ST ladisT o310 .55 5 o ails
Ls_;‘;_ﬁd‘&.ﬁacJJ‘JL@ngbb))QfU}CAo)‘ub‘
s (Yang et al.,, 2000) sl o 1yls a5l 5 Shas )3
Obe 5 6 o 52 pin 7S S o311 &8 sy oo i
&gTéuxﬂ,&f;a,’w}rﬁ@Kou;ﬁ
J'J:_.“M:;Q}j_:\)bw_a}a.&}cq-ﬂgﬁa‘)_mhu
Sf Y 6LAJ}A_>,-)4_$53,J\.&;»JM}CL“:IM
B g BT OLe5 53 3 Shes (153 el pe
})}_ﬁ BL (Raﬁee, 2007) ‘_5—%-_:-:9) .L,«js 6@4\_&4’ @L’b
5 P Yol onrs 4 (K555 Jol e Gl 36
u\;;&;ﬁlp\ﬂgﬂbdmpmauﬁ
Ll 0 s ) g e 55
Ol e 95 (S Cadides slailaj )
u)>é§_ick_.~)>4_§j})>\uﬁl_@'TJ._¢Uaﬁ
03409y ade VAP v g2 L) (Vi) IR1567-228-3-3

\ya

o g @b
6u&74};5¢ﬁ4§>\>owdgg,\}@ﬁ@u
CL.N):dJ\:v_:MQjLESA_Z\::JSl&pJBJGZﬁ
5 dsl ceslS Glapbe jlcsls 54 g doys &S
SYAVY 5 5 4 IRIS67-228-3-3 (3 5 g3 cps
A5 J gz 3 Shas JLSa 53 0,8 548 1T/
CalS Ole 53 el kS G 85 w5355
Lo 4 (V) o 5 (Vi) 058 s 55 cp s
e OIS 53 0,5 AS FACE/E SPAMAY (L
205 S YRN8l L (Vo) SYs 55 5
ol (Y Jads) wzsls 15, Shas o 28 LS
A_EJaﬁ,‘.\_;\):@iJL,::-\ﬂ“fgjsj;ﬂumﬁ
oalS 5 (Ga,89) iy b9 dab Oad ol S
Lo g adls as asl Jlasl gladlyjden o S Ol e
).sbchd)_:‘fs\_{g)J'_:L;J_;jTqu;:_w:
Lo 4 (Y Jgds) dib g s w85
413 5 Shae (o 5w glaole 43) 5345 CilS L S
YA) g b S L sy alS Gus Coslas s @
Cosls ys g aml 2alS (S sl asjs ¥
S (5| Ry U g NP UMDY JUUE S

gy e 3 Wby el g Dl d)s 15


www.SID.ir

cwgd—héu‘_guo‘_&jwjbbj_g)ch_a

Gols me Ml (gl s g T blie O 1 5 o g5
b n 550 g op e 3 Aoy K e
bbjgbﬁfQT@J;er}_wwlfduja_g
szg_gjngbujuﬁ)zj>ﬁpaug
QTCﬁMJJﬁQJ,JCL“;Sl.\,@Jb(VS)
203 S FAF/D Lo g2 b g SIS Ola 4 b g0
G55 b e i) s 0y a8 505 o e
L o L 033 CoslS OLa3 53 (Va) e gl y 03,8
X 5 Y Glad i) 550 e e ,S0e AV/A
DS 5 o855 5 0LSen 5 Ola b b ¢ 950
¢SS e (Han et al, 1997; Zheng et al, 2009)
g@mﬁuﬁ@wr\s,mmmc&ﬂo;ﬁ
D&d:\;&@euwww.gb
U PPRC Ny PR PN .
23 S Lol s o IS L aS 5l 55y
Metcalf and Chalk, 1950; ) 35,8 3, ke
iy vy o L5 4 (Heywood, 1985; Rudall, 1994
S i 55 Ol e OT 15 4y 5 B 208 Ol e
S8 O 53 45
G gl Vs 51 (S oy oS 0L L
S W W P g RGO

iﬁﬁuﬁjjrjbjd)‘k“

3 ls oiles (Zhang er al, 2009; Gilani, 2010)
(O )
G555 LA Ok Bl D1 s 55
;A.p)a&ichﬂpef)}iéxﬂat?aucb«q
le_&:&l)\:.l_..a):c:_;cla_w): sl olay
Vi W Y as by e o oy s s g 515 gome
e S \FFAF/O L Lpss o8 0l 5o
L (Va) Y5 G g an b n o (5 %08 5 e
o ST OLaj 53 rr o s Sn OYPV/F Lo e
Sl sLaplil 51 (S 65 (0 si) 5
DS s 4 5358 0 O pmme 2 53 oIS i g3
LacS 1 plujl i Bl o, S o 5V 45 5,5

Yéu

..... e S ol sl ol "

53 i j gy sldas ugﬂ:,;jgfja.;,{(cf,ug:a
4S5 K5 SalS 0l 53 1 i g SIS O
a5 03 a3 s 4 Yz 581
.0 J.{_,z) (F5Y sla Jsds) Sl 0350 swlia
(Gilani, 2010) S s U sueT Cows 4 s
e s STl iy aijgy sl il 58l 5 s
s Syl s Ll 2 ys s yls Calks O gllas
35-b o G Ol RalS Lol 5o S 45,
Metcalf and Chalk, 1950; Heywood, 1985; Rudall, )
38855 WhHSen 5 0l s L g e 0l (1994
r Oen 5 58 5 0L 5 K163 5 0L,
Lo S o Jromze pli)l 55 Lo g, o515 il 531
(Foyer et al, 1997; Han et al, 1997; »,ls ke
4539, sldss Diego et al, 2003; Zheng et al, 2009)
= /W) (e Soes o iy el Al 5
(F Jadr) 55 5l 4555 pebaws b
)hﬁ"}ﬁjjugé‘.ﬁ@bj;‘ésébbwGﬂw
NEPNC Tl 02 Sy A8 T Jilize Sl
S 3 g et La Kl dslin 54 I3 ime
O glite MalS” CilS Ole 4 s i 535 2S5
O (Vs) Npp i 95 S8 Ol a2 53 559
Ole) 53 0T STus aS Csls |y 4y s Ol e
235 Ab el 05, S WY Lot L o S
235 (V3) agaly 03,5 55 5 sl CoslS Laole
\)ujjjfﬁdﬁJ(Vg)VaV(H@KQuj
£3° CilS Ola 5 e el a;,?%jij.x:ﬁ Iyls
S yls 1y asiey s il 0y S VWP . SSla L
Ll s >g Lo (VoY sl adsl—>)
Slabes 5 (o bl 5 Ly, il s
el o=l Ol o il lalls s Cadosea
il s Ll 5 Lol ()8 5w o551,
2l Sl jlodaT s an s () JS2)
= == (Gilani, 2010; Zhang et al, 2009) )l ii=s

Syl Callas ga glos ol B3I L a)s, s jals


www.SID.ir

WWAY Sl oF ojlas cpas htl " Olul (o)) p sl alna”

@KgujL;u,u,c:);@ﬁ6u%;jﬁﬁ¢fﬂ6,uuowp,m;;ﬂ“goﬁstfwuﬂ-v Jgd

Table 2. Mean comparion of grain yield and flag leaf anatomic characteristics of rice genotypes in sowing time treatments

als 3 Shes &9y sldas L, kb $535 o
Treatments A Grain yield (kg.ha™) No. of stomata. mm™ Stoma diameter (um)  Stoma area (um?)
ol 15 Mar A YO — 947 ¢ 189b 203.4b
L 14 Apr ST — 1036 b 175¢ 180.0 ¢
Sowing time
26 May sls 5 0 — 1163 a 20.7 a 2332 a
Hoveize 05 sh 4898.1 a 1033 ¢ 20.0b 182.7 de
Hamar joes 4804.4 ab 1271 a 19.7b 197.5 cd
Gerde Ramhormoz aaly 05,5 34359 cd 1158 ¢ 163 ¢ 120.7 g
Dollar RS 2458.6 ¢ 1081d 16.8 ¢ 1725
T seass Nay Ny 4098 be 925f 274 a 4243 a
Rice genotypes  Gerde zanjan Ol 03 S 3558.6 cd 935 f 18.5¢cd 198.5 cd
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 17.1¢ 1742 ¢
Line 7 VoY 40069 ¢ 1206 b 17.1e 1542 f
Line 13 WY 2891.6 de 1016 e 19.3 be 2173b

L, g ls sme Sl J.;)Adiidh»:a-‘da.«): ;,S:!;L;l‘u\;x;;gyﬂwuﬁgm oS 2 Q}f&bb‘\f&b&riilfﬁ)}:ﬁsz
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

TSR G5, kb <) gelaw
Sowing time sl ol Rice genotypes e s 85 No. of stomata. mm™ Stoma diameter (um) Stoma area (um?)
Hoveize IS 929 p 20.0 fg 184.4j
Hamar Joes 1200d 19.7 fgh 193.11
Gerde Ramhormoz seeely 03 8 1077 hi 154r 127.1r
Dollar J¥s 892 r 16.4 pq 168.7 Imn
. Ny, N, 813t 26.6b 403.8b
15 Mar e Gerde zanjan Ol o3 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 klm 158.10p
Line 13 WY 956 o 18.9 hij 211.3fg
Hoveize o sh 1006 m 19.1 hi 165.2 no
Hamar Joes 1248 ¢ 18.5ij 174.2 klm
Gerde Ramhormoz soeely 03 8 1150 £ 13.6s 97.9s
Dollar HYs 10261 14.1s 1329 qr
. N22 N22 959 o 259¢ 384.6 ¢
14 Apr 2222 Gerde zanjan N 916 q 18.4 ijkl 201.0h
CR547-1-2-3 CR547-1-2-3 992 n 16.5 pq 176.1 kl
IR1567-228-3-3 IR1567-228-3-3 856's 16.0 qr 1529p
Line 7 VY 1169 h 163 q 137.8 q
Line 13 WY 1040 k 17.3 mno 177.9 jh
Hoveize o en 1164 ¢ 209 198.6 hi
Hamar Joes 1366 a 20.8 ¢ 225.3d
Gerde Ramhormoz o ealy 05 S 1248 ¢ 19.8 fgh 137.1q
Dollar Y 1326 b 20.0 fg 2159 fF
. N22 N22 1002 m 30.3a 484.5a
26 May b0 Gerde zanjan Ol es S 10711 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 2032 gh
Line 7 VY 1365 a 17.0 nop 166.7 mn
Line 13 WY 1054 j 21.7d 262.6d

L1 g ls sme Dol Ao ys &S5 Jle| CJG'“); ;,g}l: laels dimm 05057 ol s cdizn &S 2in oy - ‘5l)l>4§&h;,:§$\.:a O gt a3
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 4. Mean comparison of flag leaf anatomic characteristics of rice genotypes in sowing time treatments

)5 05T Sl mlan 6 S G5 T Dot ela Cr AT gl ST 25T o
Treatments LetoloiT glsyles Large vascular bundles area (um®)  Small vascular bundles area (um?)  Xylem area (um?)  Phloem area (um?)

S ol 15 Mar el YO 8500.3 a 10424 a 874.8 a 1061.1a
Sowing time 14 Apr RESTEAL) 8629.1a 976.0 a 779.1b 10349 a
26 May sls 50 78473 b 832.1b 7523 b 967.7b
Hoveize TS 9510.6 b 1668.8 a 791.6d 1100.1 ¢
Hamar Joes 73809 ¢ 974.1d 755.8d 815.1f

Gerde Ramhormoz ey 03 S 8885 ¢ 10923 ¢ 926.5¢ 1146.7 be
Dollar S¥s 5828.5f Sil.lg 4384 ¢ 7438 f
o5 Ny, Nay 7651.4 de 693.0 f 1000.2 b 901.4e
Rice genotypes  Gerde zanjan Ol 03 5 7160 e 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 7356 f 546.2 f 758.7 f

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

L, g ls sme Sl Loy ¢S Jlex| é"“)’ ;,.{31: slaals Lo 03057 olol s clizan &S 2l oy 6')"‘6&“&:&\:‘ O o )3
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

)3 T Sl o S @isT Sl Crr AT e AT 5T ko
Sowing time sl ol Rice genotypes e sas 55 Large vascular bundles area (um®)  Small vascular bundles area (um®) Xylem area (um®)  Phloem area (um?)

Hoveize o558 8699.0 i 2011.5a 466.7 q 895.8 m
Hamar Joes 8976.2 h 1408.7d 1120.5 cd 1508.2 b

Gerde Ramhormoz Sl 08 9069.0 h 1598.1 ¢ 1037.4 £ 1175.9d

Dollar S¥s 6742.6 q 594.0 mno 482.8 q 9599k

. Na» N, 7064.8 p 3849 qr 1521.1a 799.8 n

15 Mar 47 Gerde zanjan N 6762.8 q 953.2 gh 579.8 no 123224
CR547-1-2-3 CR547-1-2-3 8223.8 kl 900.5 hi 844.5 i 1197.8 ¢
IR1567-228-3-3 IR1567-228-3-3 8387.4 787.0 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 PR 93548 ¢ 1896.3 b 780.3 kl 1176.7 fg
Hamar Joes 5999.7 r 943.1 gh 5249p 5753
Gerde Ramhormoz Sl 08 9915.1 f 1099.2 £ 942.1g 1164.7 g

Dollar S¥s 54752 u 3212r 265.7r 594.0q
14 Aor ' R Nay N, 7698.7 n 450.1 pq 841.11 972.1j
P 2292 7%  Gerde zanjan Ol 05 £ 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 13484.5a 1304.9 de 1301.1b 1485.4 be
Line 13 Wy 8053.7 m 875.8 hi 9139h 799.8 n
Hoveize ojreh 10478.0 d 1098.7 f 11279 ¢ 1227.8 d
Hamar Joes 7166.5 op 570.5 op 622.0 m 361.5r
Gerde Ramhormoz Saly 0,8 7670.8 n 579.5 no 799.9 jk 1099.4 h
Dollar S¥s 5267.6j 618.1 mno 566.7 o 6774 p
26 May s Nay N, 8190.6 1 12439¢ 638.4m 932.11
-~ Gerde zanjan Ol o3 S 5698.2 t 555.6 op 594.4 no 1035.51

CR547-1-2-3 CR547-1-2-3 7193.6 0 684.9 klm 768.8 1 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 1099.2 d 1164.7 g

L 5ol gnn gl oy S Jlazl o 53 5SSl (glaals Ao 05T bl s dizes S pha Oog o glo1s S ol ke 0w o
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 dssSley 1 025 025 0.06 -0.17 0.11 002 001
2- Large vascular bundlesye, 655 55T Slonies e ¥ 1 077" 0877 0517 0.6 0.09 008
3- Small vascular bundlesye, a5 5657 Sl el ¥ 1 0.50" 040" 040" 043" -0.05
4- Xylemype, o 5T et 1 0.60"  0.02 -009  0.09
5- Phloem,e, AT 55T pelad 1 -0.08 -007 -036"
6- Stomate giameter G5y A i F 1 0.93" -0.33
7- Stomage, 455 it prlanV 1 -041"
8-No. of stoma 459, dite SlAx—A 1

* and **: Significant at 5% and 1% probability levels, respectively 20,5 S5 5 gy b shan 53 o ame 5 4 1 ¥

. < . B3
T S s) o S ol ) S
.. = LT = . -
&gy M.I.A—djgf)ﬁ‘_;.h}| Oletws —¢ ‘ﬁﬂgﬁw’f&“_bﬁa
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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.(Limochi, 2013
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oIl 53 3L A gl by il s slad sk
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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 % 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 pm?
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 pm? and Dollar in 14 April with average of 321.2 un, respectively. IR1567-228-3-3 (2089.7 kg.ha™)
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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