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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
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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


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

[ Downloaded from agrobreedjournal.ir on 2026-01-03 ]

G55 55 S Ol slajles bl 3155 i sl G 55 o1 5 )bt Dl gt SSbe dglis 050

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

JUES| (gl oo ol 53 Sl @ a5 L0 Jsds) sl ,;Gf,:‘,;,.\aﬁ/v@pp(vé)o\aajuf
S35 il o S plie (551 ez 4 3L B ol 355 oty e o e p g3 ST 0L


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

[ Downloaded from agrobreedjournal.ir on 2026-01-03 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

533l S S (g T Sl sltas 53 (6,5
03,5 (Sl g} )3 3l o i 55 o 55 o
s A LS he s o )Y 5 e el
edalie side sl Loy sn o 55 )3 Slad (S
G 9T aws Sde =y iz s 65 ple godd
) K s e e 0 U 53 oS S
Do ke o n Laialo3T ol B L g
s T Dl 3l O gl o cuj\@_:uﬂ}_w’u
Sibounheuang, 2006; ) 5 )ls Cilke Ko S 5 &5 5,
.(Limochi, 2013
)l o 5 s sldas 4 S LT 5l
o3Il 53 6ol St ol b ey sid g slad sk
Sl 1 (S 03,13 R g s )3 5 5 1 eban
Metcalf and ) 59, oo i 4o & ksl s &
odaT Cwns 4 o5 S o pl )3 (Chalk, 1950
sldas A.Il_imgbgc)}_@ﬁ sladsu slas s
OLE § s 3n ! 45 55 S S ubi5T Sl
sl U (’)}-‘i:j}‘. slad s sluss 059 pl 5 odins
Sl sldas dslen 559 S S (5T Sl
Laas 55 0l 3 L5 3h4s5 gl oS 5 (5657
sdalin Ci8 Calizes 0L Ols 53 JSsl& g 5

(O K s

CP ™

i 3353 8 A5 e ol s & e 5 b

o o 53 (SOl RS ) pd 5 sl LA
Ladijgy ol 5 ko cpela Al (ad g b
ol S 5 O o ze Ol Sl il 3l S
F b palS 4 s Ll 5 el S 03 8 G
Olej 93 534S 4T usle asls 3, Shee Culgs 3 5
035 ymaS 3 b cdaT s 4y 5o LB
S g\ BRSSP 6-l_;}Tqu;’I_.~bcL.~
DLss 5 OT bis (gl S 55l 5 0l oo 1 p s
L aS ey e B 4 . Cils Lad v LT

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

YEA

"

050 lal 5 AT LT s sl se JWil gl oS e
3 65 5L Jome 33 55 5l e ble O3Vl 5 g
sy T CE_»/ 0313 StalST ol L sl e adss
5 i Ol e EALST L Ul g e glojlil b 2T
03 50d o5 S 5 315 Ladm g 15 4 JESH Jool 53
ol sl «(Yang et al., 2000) 5L o2l ) s
SO AT LT a2l p g S8 0l o
LS 5 (g pm g5 laes ;T 3 b (gl 58550
O gemen i3 G b 1 s (651G 3 5
T b bodsT Cuns & () JS) 555 s
an g 34 45 5 Civlbe (Gilani, 2010;) SME
MCU,\,;MT@J&@;C&JM
Sl E L el ;s g i (oo 5 sa)
il &l (Zheng ef al., 2009) o, Kan 5 K55
7 s (Sier g ST T el
Slris o 5 (=0 /¥97) Gy sl e L
33 .(F Jgds) 56 1yls (=2 /¥8™) g)ﬁ Sl
Sl cde 4 2T LT g LsT L5654
oy T s o5 2t glb oS5 s T (650
OT 2 85 85T 5 o 30 ciomen 5 T o
Al s e 5l e 90
slaole) o 5o f)j_: G 9T Ooloeiws sldas
Ot SB35 LS e 55 5 Sl Gl
a5 5 Coils ol den 5 Lis odalive T
o ke oSG b 55 085 s isT ws oSG syl
Lg\_a.u}Ta_(gH_iA_g-}Sl_g.(\ J@).uaﬁ
Slanii s oo p oS 5, 53 bues oS 8
oD ol i St (Gl S S
A e Bl Coal Bl 5 T sl (ke
3 sl S ey 5 Slas 0 gliws gl
il e 3L (S 55 5685 50) sl Slowws
shls iSOl aw ,a .(Metcalf and Chalk, 1950)
}Jﬁﬂg;‘:‘&‘giubbﬁ&%;évuﬂﬁw@
CalS Calibes lagle ) &S Conl opl odias OLLS -y


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

[ Downloaded from agrobreedjournal.ir on 2026-01-03 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

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

S Jl= e 53 39 lgdeel (((oles Calidee Lol i Sl ($9) = ol Doldal 05 S 5 S s
AU o Nals ) 5id g sl s 5 5857 Slzans A3 gip 2 Sles (1514 015 o0 05150 SOl
B8 SLa0le | i 5 035 g5 Slaes 55 Bleclily ol 53l 5 i 2alS s 150l

NP )béhﬁjTQchbaﬂMQ%j‘{)%)Tg}w
References oslawl 8390 sl

Ahmadi, H. 2009. Study on winter planting date effects on yield and yield components of rice varieties in
Khouzestan condition. MSc. Thesis, Islamic Azad University, Dezfoul, Iran. pp. 163. (In Parsian).

Ali, M. Y. and M. M. Rahman. 1992. Effect of seedling age and transplanting time on late planted Aman rice.
Bangladesh. J. Training Develop. 5: 75-83.

Allen, D. J. and D. R. Ort. 2001. Impacts of chilling temperatures on photosynthesis in warm climate plants.
Trends Plant Sci. 6: 36-42-(7).

Amiri, M. and H. Farajee. 2009. Effect of establishment of nursery under plastic cover on yield of some rice
cultivars in Lordegan region, Chahar-Mahal Bakhtiari province. Electr. J. Crop Prod. 2 (2): 145-152. (In
Parsian with English abstract).

Anon, S., J. A. Fernadez, A. Torrecillas, J. J. Alaroon. and M. J. Sanchez — Bloanco. 2004. Effects of water
stress and night temperature precondition on water relations and morphological and anatomical changes of
Lotus creticus plants. Sci. Hortic.101: 333-342.

Carlquist, S. 1961. Comparative Plant Anatomy. Holt, Rinehart and Winston, New York. pp. 146.

Cutter, E. G. 1971. Plant Anatomy, Experiment and Interpretation, Part II, Organs. Edward Amold Pub. LTD,
London. pp. 343.

Diego, A. M., Oliva, M. A., Carlos, A. M. and J. Eamabraia. 2003. Photosynthesis and activity of superoxide
dismutase, peroxidose and glutathione reductase in cotton under salt stress. J. Exp. Bot. 49: 69-76.

Emam, Y. and M. Niknajad. 2010. An Introduction to Physiology of Crop Yield. Shiraz, University Press. pp.
571. (In Persian).

Farrell, T. C., Fox, K. M. Williams, R. I. Fukai, S. and L. G. Lewin. 2004. How to improve reproductive cold
tolerance of rice in Australia. International Rice Cold Tolerance Workshop CSIRO Discovery, 22-23 July,
2004. Canberra, Australia.

Foyer, C. H., H. Lopes- Degada, J. F. Dat. and I. M. Scett. 1997. Hydrogen peroxide and glutathione.
associated mechanisms of acclamatory stress tolerance and signaling. Plant Physiol. 100: 241 254.

Gilani, A. 2010. Determination of tolerance mechanisms and physiological effect of heat stress on rice cultivars
in Khouzestan. PhD. Thesis, Agriculture and Natural Resources University of Ramin, Ahwaz, Iran. pp. 250.
(In Parsian).

Han, X. B., R. Q. Li. and J. B. wang. 1997. Cellular structural comparison between different thremo resistant

V¢4


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

[ Downloaded from agrobreedjournal.ir on 2026-01-03 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

"

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

cultivars of Raphanus sativus L. under heat stress. J. Wuhan Bot. Res. 15: 173-178. (In Chinese).

Heywood, V. H. 1985. Flowering Plants of the World. Oxford University Press. pp. 335.

IRRI (Internation Rice Research Institute). 1990. Annual Report. 2002. Los Banos, Philippines. pp. 181.

Limochi, K. 2013. The effect of different planting dates on the anatomy of the flag leaf and grain yield of rice
varieties in the Khuzestan region. Int. J. Biol. 5(2): 1-9.

Maroco, J. P., Pereira, J. S. and M. M. Chaves. 1997. Stomatal responses of leaf —to-air vapor pressure deficit
in Sahelian species. Aust. J. Plant Physiol. 24: 381- 387.

Maurice, S. B-Ku. 2000. Metabolically modified rice exhibits superior photosynthesis and yield, ISB New
Report [http://www.bjotech-info.net-metabolocally.html].

Metcalf, C. and R. Chalk. 1950. Anatomy of the Dicotyledones, Vol. III. Clarenden Press, Oxford. pp. 724.

Ort, D. R. 2002. Clilling-induced limitations on photosynthesis in warm climate plants contrasting mechanisms.
Environ. Control. Biol. 40: 7-18.

Rafiee, M. 2007. Effect of planting date on yield of some rice cultivars in Khorramabad conditions. Seed Plant J.
13: 251-263. (In Persian with English abstract).

Rudall, P. 1994. Anatomy and systematic of Iridaceae. Bot. J. Linn. Sci. 114(1): 1-21.

Sibounheuang, V., Basnayake, J. and S. Fukai. 2006. Genotypic consistency in the expression of leaf water
potential in rice (Oryza sativa L.). Field Crops Res. 13: 142—154.

Xu, S., Li, J. L. and X. Q. Zhang. 2006. Effects of heat acclimation pretreatment on changes of membrane lipid
peroxidation, antioxidant metabolites, and ultrastructure of chloroplasts in two cool-season turfgrass species
under heat stress. Environ. Exp. Bot. 3: 274-285.

Yang, J., S. Peng, Z. Zhang, Z. Wang, R. M. Visperas. and Q. Zhu. 2000. Grain filling pattern and cytokinin
content in the grain and roots of rice plant. Plant Growth Regul. 30: 261-270.

Zheng, G. L., L. L. yun, C. Shun- tang, Z. Hua. and L. Guo- hua. 2009. Effects of high temperature stress on
microscopic and ultrastructural characteristics of mesophyll cells in flag leaves of rice. Rice Sci. 16:65-71.
Zheng, X. L. and R. R. Dong. 1998. The study on rice reaction to heat shock: II. High temperatures effect on

Hill reaction and ultrastructure of chloroplast in late rice seedling leaves. J. Hunan Agric. Univ. 24: 351-354.

(In Chinese).

Yoo


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

[ Downloaded from agrobreedjournal.ir on 2026-01-03 ]

[ DOR: 20.1001.1.15625540.1392.15.2.4.4 ]

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

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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