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Table 1- Soil characteristics of the research farm

iz bl 9,5 olic

L S
Sk edl Absorbent micro elements K P N EC pH  soi dd».:h
Soil texture (ppm) (ppm)  (ppm)  (ppm) (Cme)p
Fe Mn Zn Cu
o5 157 32 28 28 360 10 008 31 72 0-30

Clay- loam
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Table 2- Average of minimum and maximum temperature of months (sowing to
harvesting) weather datain Shavoor Agricultural Research Station for two years (2006

and 2007)
1Y AD (2006) \YA$ (2007)
Month " Jlao (Sl Aoz (Sl Jlao (Sl Aoz (Sl
Mean Min. (°C) Mean Min. (°C) Mean Min. (°C) Mean Min. (°C)
May Sl 3yl 20.7 39.2 213 39.9
Jun. Kyes 24.8 46.3 24.8 44
Jul. B 27.6 47.2 26.5 48.3
Aug. 318 yo 30.9 45 255 47.2
Sep. 230y 20.9 43.1 235 43.2
Oct. Ao 20.2 36.4 15.2 36.5
Nov. ol - - 10.5 323
Average 24.2 429 21 41.6

Bz o ooll 090 B el)5 slo Thy -V 9ua
Table 3- Some agronomy properties of cultivars used in the research

i £ Sy 093 o1 039 whss Jsb abgs 5o &l
Cultivar ) Pant Maturity 1000-grain Panicle Number of grains
height (day) weight length o spike
(cm) i © (cm) persp
Hoveize oygd 114 138 22.04 20.93 102
Hamar o> 125 143 24.56 32.66 81
Red Anbboori 308 (Gyges 131 141 18.92 27.50 97
Champa Lo 143 141 18.60 29.25 105

Danial JLls 92 144 23.09 22.34 100
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Table 4- Analysis of variance for the first year of anatomy characteristics pedunclein
experiment treatm

(MS) ey o (uilyo
a0 Oloiwd o B o
Ol i’ @l i e JUU g Sy gl wer Wyl g AT wigl 41s 0 Sdos
S.0V O Airchannel area Large vascular Xylem area Phloem area Grainyield
df bundles area
Rep. ,I,55 2 1313949.264" 17264944.956' 19280.939"™ 848070.170° 704603.106™
S U 2 743063513515°  9625736.622" 848959.831° 1363742216  16725508.360"
Sowing date
(E) s> 4 2028331.176 1800038.956 61226.205 92713.085 499333.714
rror a
Cultivar o3, 4 488544494669  159169263.811°  1286382.954"  6270602.660°  7824641.310"
CllS g yUx el " " . - ns
« Sowing date 8  296601392.160 60504256.261 518698.149 4330015.008 789721.599
Cultivar
<E> 6"";’ 24 2343977.731 2376982.261 70391.210 916761.528 476938.723
rror
O ot ad 6.54 9.07 34.97 26.12 15.76
C.V(%)

caoye ) 50 Jlisl gl (o s me g 09 o cme et i 5 4 KT 4% NS
ns, * and **: Nonsignificant and significant at 5 and 1% probability level, respectively.
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Table 5- Analysis of variance for the second year of anatomy characteristics pedunclein

experiment treatm

MS) Slagyo (uSilso

asye Oloiwd o . o
Ol s’ 2abeo X <l JUK mbw Sy 6"‘35] Gz wigl mlaw oSl gl mlaw ails & ySlos
SYeAY) O Airchannel area Large vascular Xylem area Phloem area Grainyield
df bundles area
Rep,|,S5 2 340473.862" 664909.672" 22511.681" 203480.781"  1173302.811"
Bl b 2 54912316.716" 14599034.539 13167.917™ 12611.203"  19006912.841"
Sowing date
? s> 4 608704.149 1250639.272 28187.361 212114.383 35592.646
rror a
Cultivar n3, 4 80939483.806™ 14810957.500" 348471.522" 698399.462" 2153553.879"
SIS 8 lixdy . : . : N
« Sowing date 8  108576328.376 18134786.817 314236.987 695898.704 350048.963
Cultivar
“é) o ”‘E 24 839978.307 3963099.919 13002.342 208860.303 619813.627
rror
(Dl yedi 05 6.47 13.83 13.13 15.79 19.81
C.V(%)

o0 ) 90 Jloisl mlas 10 o dire 5 (89 0 dre et i 5 4 LK 5 ¥ NS
ns, * and **: Nonsignificant and significant at 5 and 1% probability level, respectively.
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Table 6- Combined analysis of variance of anatomy characteristics pedunclein
experiment treatm

MS) Silaypo (55l
ayo Olxiws C.Ia:.u . o
&l s 25l G len JUU b S5 gisl oz Wyl b ST wigl adaw 45 5 ,Shos
SYeAY) ¢ df) Airchannel area  |_arge vascular Xylem area Phloem area Grainyield
bundles area
;‘;r 1 1926593009 152541019.2" 270613.42" 13363436.9"  3729206.756™
()15 4 827211563 8964927.31 20896.310 505775.476 938952.958
Rep. (Year) ’ ’ ) ) :
S;‘v“\;l‘; gjﬁe 2 21063740857  1918554.003®  187521.077" 74491197 28143105555
Jloxeils &,6 . o o . o
Y ear-Sowing date 2 587338421.65°  22306217.158 774606.671 737441.447 7589315.645
(g %‘f; 8 1318517.662 1525339.114 44706.783 152413.734 267463.180
Cuﬁlfii/ ar 4 267312547447 83976450.128"  618072.954"  34497590.251"  8458516.215"
L E] . wx - . .
v a;]r é L‘;’fti’v - 4 30217143103 90003771.18 1016781.522"  3519242.871 1519678.973
CllS F 6 x b, . o - o
« Sowing date 8 17361095147 61682035.46 729732.773"  4017392.275 871224.284™
Cultivar

JUoxcdbls &,0 x o8,
« Sowing datexY ear 8 231566769.1°  16957007.617"  103202.063°  1008521.437"  268546.278™

Cultivar
E r‘rsct':;c’: 48 1591978.02 3170041.01 41696.776 562810.915 548376.175
(1) g’ g g0

CV(@) 6.71 11.34 25.10 22.87 17.72

caoye ) 50 Jlisl gl (o s e g 0 o cmeped i 4 FF ¥ NS
ns, * and **: Nonsignificant and significant at 5 and 1% probability level, respectively.
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Table 7- Mean comparion two-year-old of grain yield and anatomy characteristics
peduncle of rice cultivarsin planting dates trestments

_ N gl ;
wilen JU g 53 sig coloiass el sl gl sl gl 1o 0 5o

Treatments L slos Airchannd Large vascular pundles X"’f;ﬂ Pﬁrc?e:n Girgi(?
area(un’) area(un) Ao aoam) )
Sowing date clls & ,6
5May 8 15924.373 ¢ 15586.683 b 898.030 a 3280.183 b 3144.2c
Cdnges 5|
26 May ol 3 0 21144.383 a 15514.200 ¢ 801.117b 3121.767 ¢ 5110.7 a
16 Jun ola,s Yo 19326.440 b 15983.933 a 741.370c 3437553 a 4327.3b
Cultivar o)
Hoveize 3T 15492.228 d 12820.861 e 521.611e 3448.772 b 4985.1 a
Hamar pres 20817.567 b 18511.667 a 956.078 b 3690.600 a 4567.7b
Red Anbboori = 30,8 (59 20100.883 c 14930.444 d 829.839 ¢ 2535.900 e 33036e
Champa (e 23411.178 a 16984.778 b 986.561 a 3327.161d 3657.1d
Danial JLls 14170.139 e 15226.944 c 773.439d 3396.739 ¢ 4456.8 ¢

5105 (5,l0 ire gles T pebaw 43 5SSl 503l el caiiad Sy By SO JBlas slyls a5 sle 1Sl gt 0
Means in each column, followed by at least one similar letter(s) are not significantly different at 5%
probability level using Duncans Test.
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Table 8- Mean comparion two-year-old of grain yield and anatomy characteristics
peduncle of rice cultivars on interaction effects of planting datesin cultivar treatments

Oliws gl _ _
N S5 gl gl s Sl aw &ls 8 ySlos
b )less ) Large S ST Grain
Treatments Airchanne vascular Xylem Phloem ield
area(pm?) bundles area(um?) area(um?) g/h)
area(um’)

Sowing &b

date csis Cultivar o5

Hoveize ope»  10703200n 9518583 m  372467n  2423.567 ki 39935 h

Hamar »>  14951.050k 22409 a 1387.4500  4741.883b 407549

5 1 Red &
May g, Anbboori 503

Champa  Lez  22320.683d 19728 b 1528.567a  3398.567 ef 2102k

21337.783 e 13870 jk 557.450 k 2471.383 k 2073.81

Danial Juls  10327.1500  12407.833 1 6442171 3365517€fg  3476.2j
Hoveize ojpgh 16091.083 13981.333 668.50 hi 3109.717 h 5698.6 a
Hamar pres 30726.984a  18633.500c  965.517d 3531.200d 5337.7 bc

N .
26 Red &9 iis9266c 15534.167fg 898383 2715300] 429256
May sls,>  Anbboori 5.3

Champa s  20001.867f 13531667k  744.050f  2753.483if  4614.7d

Danial Juwls 14352717 m  15890.333f  720.583fg  3499.133de  5376.9b
Hoveize oped 196824009  14962.667h  524.317 ki 4813.033 a 5263.2¢c
Hamar o 16774.667 i 144925000  515.267Im  2798.717i 4289.9 ef
16 e Red Srge
Jun slay>  Anbboori o5
Champa Lo 27838.983b  17694.667d  687.067 h 3829.433 ¢ 4254.7 fg
Danial Jwls  17830.550h  17382.667de  964.517de  3325.567fg  4284.2¢fg

14505.6001  15387.167gh  1033.683c  2421.017 kI 3533.3i

V5505 (gl e glas L0 ans j0 SGls yge] bl s e S ie B SO JBlas gl a5 olanSile (e B 40
Meansin each column, followed by at least one similar |etter(s) are not significantly different at 5% probability
level using Dancans Test.
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Treatments first Sowing date second Sowing date third Sowing date

°Rngd )
Hoveize cultivar

Pl )
Hamar cultivar

JUsls o8,
Danial cultivar

Loz o)
Champa cultivar

3055 G y9us pS,
Red Anbboori cultivar

S Gl sl jlasd 50 gy B, ISy 0BT - Y
Figure 1- Anatomy peduncle of rice cultivarsin planting dates treatments

Sl gl 5 gz wisl calgn JUIS b i 5 0 P9 XA
A, X and P Airchannel area, Xylem and Phloem Respectively.
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Abstract

This experiment was carried out to determine the effects of heat stress, due to
different planting dates, on the peduncle anatomy of rice cultivars and their grain yields.
It was performed in a split-plot experiment using randomized complete blocks design
with three replications in 2006 and 2007 cropping seasons at the Shavoor Agricultural
and Natural Resources Research Center of Khuzestan. Three planting dates (May 5.
with 20 days intervals), to expose rice cultivars to different tempratures, were assigned
to main plots and cultivars (Hoveizeh, Hamar, heat tolerant, Ghermez Anbori, Champa,
heat sensitive, and Danial, relatively heat tolerant) to sub-plots. The results of combined
analysis showed that the effects of planting datex variety interactions were significant
for al of traits, including air channel surface, large vascular bundles surface, xylem and
phloem. This indicates that cultivars reacted differently to planting dates. Lowest and
highest airchannels surface levels were related to 1st and 2nd planting dates (15492.23
and 21144.38 pm?) and to Hoveizeh and Champa cultivars (15492.23 and 23411.18
um?) respectively. Lowest and highest xylem surface obtained in 3rd and 1st planting
dates (741.37 and 898.03 um?) respectively. But, lowest and highest level of large
vascular bundles were optained in 2nd and 3rd planting dates (15514.20 and 15983.93
um?) and for phloem (3121.68 and 3437.55 pm-) respectively. Based on these results it
can be said that the reduction of large vascular bundles surface and phloem in 1% and 2™
planting date are mechanisms of water conservation and maintaining cell turgor
pressure. Increasing xylem vascular bundle surface aso, would facilitate availability of
water to plant under drought stress conditions.

Key words: Cultivars, Heat, Peduncle, Rice, Stress.
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