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Table 1- Average of minimum and maximum temperature of months (sowing to harvesting) in Shavoor Agricultural
Research Station for two years (2006 and 2007)
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Error a a s 4 15469 33 5307.70 40426.56 472239 29053.91 938952 958
Sowing date ol & 2 103644.54° 3950.16™ 167728.48" 37295.75" 184126.99" 28143105.555"
Year<Sowing date e 2l 2 89719.02° 6016.58™ 97397 14™ 17731.22° 21283 40™ 7589315 645™
Error b bos e les 8 17078.52 3228.14 27852.09 2887.75 8314.01 267463.180
Cultivar 5 4 6561076.68 12357.66" 697433.39™ 94312.77"" 206977.11" 8458516.215™
Year = Cultivar Jhox o3 4 6026 87 2582 05™ 39248 39% 15693 .97 6098 50% 1519678973
Cultivar x Sowing date uslS Gt %a3, 8 114803 36" 12814 68™ 180350 32" 27586.98" 15461 64 871224.284™
zz‘gfid‘“e *Year Lx2lS b x o3 8 10607.89™ 7106.32" 27554.99% 9116.75® 23586.05% 268546.278™
Error ¢ €S s 48 15565 74 255247 23321.67 6451.22 8756.73 548376175
CV (%) VAT RN - 7.1 18.6 15.7 19.7 10.8 17.7
200V g8 Jlazal o 3 )b e g g0 b ne i i *¥F L ¥ a8

ns. * and **: Non-significant. and significant at 5 and 1% level ofprol;abﬂmy. respectively.
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Cdls loj sa,loni )5 gy A8 dodS 097Ul s gy po Al 95 (Sl duns o -3 Jou
Table 3- Mean comparison of floret anatomical characteristics rice varieties in planting time treatments

s Sl Jobo Sy ooye ;M ik al Job 03,5 4l gdaus 4ba,Slec
e Anther length Anther width tigma Style length Pollen area G_r am
Treatments length yle leng 5 yield
(nm) (nm) (pm) (um?) 1
(nm) (kg.h™)
cullS gl
Sowing date
D1 1804.59 a 284.35a 1049.42 a 373.71b 838.68 b 31442 ¢
D2 1689.50 b 269.55a 900.39 b 402.26 b 951.74a 5110.7 a
D3 1767.81a 261.76 a 964.13 ab 443.83 a 801.26 b 4327.3b
w5
Cultivar
V1 1836.89 ¢ 264.18d 754.45¢e 290.97 ¢ 898.45 b 4985.1a
V2 1419.68 e 229.67 ¢ 1232.98a 490.14 a 783.36¢e 4567.7 b
V3 1887.41a 289.71b 930.92¢ 415.79 ¢ 810.67 ¢ 3303.6¢€
V4 1854.88b 293.92a 1106.66 b 429.52 b 789.87 d 3657.1d
V5 1770.98d 28194 ¢ 831.54d 406.58 d 1037.11a 4456.8 ¢

L5085 g )b xe 9l 75 paws ;3 LSD g0l (whil p cbiads S o B> 5 Jilis gl)b &S oo Sk gt o
In each column, with at least one similar letter(s) are not significantly different at 5% probability level using LSD Multiple Range
Test.

Sy 25 ols 5 cips ) 15 cuils’ lago i i ja :D3,D2 D1
JW g bex o8 (6yguie pe> 0pgn sland,y cuija V5 V4 V3 V2 V1
D1, D2 and D3: Sowing dates 5 May, 26 May and 16 Jun, Respectively.
V1, V2, V3, V4 and V5: Hoveize, Hamar, Red Anbboori, Champa and Danial rice cultivars, respectively

Cdls loj sayloni )3 g e8] ddS 097Ul dy gy po Al 93 (35l dus o —4 Jou
Table 4- Mean comparison of floret anatomical characteristics rice varieties in planting time treatments

o ls Slay Jsbo Sl yoye ;M Jsb a&ls Job 03,5 &l el s Sles
T o Anther length Anther width tigma Style length Pollen area Grainyield
reatments length 2 £)
(um) (um) (um) (um®) (kg.h™)
(nm)
csls 2 )b 5)
Sowing date  Cultivar
V1 1842.50 g 237.331 749.50 n 352.63 | 904.57d 3993.5h
V2 1472.83 m 230.13 m 1489.98 a 379.95 i 715.820 4075.4¢g
D1 V3 1788.27 j 341.30a 873.10 k 372.87k 74520 m 2073.8 1
V4 1889.20 ¢ 293.53 f 1252.90 b 430.47 f 731.07n 2102 k
V5 2030.13 a 319.43¢ 881.60 j 332.63m 1087.72 b 3476.2 )
Vi1 1812.58 h 245.50 j 486.12 0 213.980 963.62 ¢ 5698.6 a
V2 1432.27 n 250.83 h 1100.33d 530.63 b 886.07 g 5337.7 bc
D2 V3 1962.23 b 287.37¢g 101247 ¢ 462.13d 898.95¢ 42925¢
V4 1749.37 k 339.60 b 1058.03 e 425779 880.37 h 4614.7d
V5 1491.07 | 224.43n 845 | 378.80j 1129.67 a 5376.9b
Vi1 1855.60 f 309.70d 1027.73 f 306.30 n 827.15i 5263.2¢
V2 1353.93 0 208.03 0 1108.63 ¢ 559.83 a 748.18 | 4289.9 ef
D3 V3 1911.73d 240.47 k 907.201i 412.37h 778.85] 3533.3i
V4 1926.07 ¢ 248.62 i 1009.03 h 432.33¢ 758.18 k 4254.7 fg
V5 1791.73i 301.97e 768.03 m 508.30 ¢ 893.93 f 4284.2 efg

L5085 g )b xe 9l 75 paws 3 LSD g0l (whil p kit S o by 5 Jilis (gl)b &S oo Sk gt o
In each column, with at least one similar letter(s) are not significantly different at 5% probability level using LSD Multiple Range
Test.
Sy 25 3ls 5 wipus ) 15 cuils’ lago i i 4y :D3,D2 D1
JUls 5 Lo o8 9w pa> oan land) ciia VE VA ,V3 V2 V1
D1, D2 and D3: Sowing dates 5 May, 26 May and 16 Jun, Respectively.
V1, V2, V3, V4 and V5: Hoveize, Hamar, Red Anbboori, Champa and Danial rice cultivars, respectively.
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Treatments First Sowing date Second Sowing date Third Sowing date

0p9® 9
Hoveize cultivar

2> o5

Jub o8,
Hamar cultivar

Danial cultivar

Lez 05,
Champa cultivar

R S5 )
Red Anbboori
cultivar

CdlS &, glajlond 3 @ ) S (cogilil -1 UK
Sl 5 4ols WS o554 Ant 5 Sty Sti
Figure 1- anatomy floret of rice cultivars in planting dates treatments.
Sti, Sty and Ant Stigma, Style and Anther Respectively
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Introduction

Rice is one of the oldest cultivated crops. Anatomical changes in plants under environmental stress can

reduce the vascular bundles area such as Xylem area; as a result, these changes can protect cells from death and
dieback. There was a difference in terms of pollen germination at times after anthers’ opening. Variety Minyhui
63 had the highest germination rate (85%) at time O or immediately after anthers’ opening; but for variety
Rufipogon with lower germination rate (60%), 50% of pollens were alive after 12 min (longer). The lowest
germination rate (34%) was observed in hybrid varieties with an average longevity that even after 40 min more
than 50% were alive. Simultaneously between opening of florets, anthers causes high self-pollination in rice, but
flowering time under stress can postpone the turgidity and growth of pollens. Matsui and Hisashi (2003) reported
that positive correlation between the number of pollen on stigma and morphological characteristics.

Materials and Methods

The current research was done for recognizing the impacts of different planting dates on morphological traits
in five cultivars of rice in Khouzetan. An experiment was carried out by 2 factors as split-plot using randomized
complete blocks design with three replications in agricultural research station. 3 planting dates (2.15, 3.5, and
3.25) in the main plots and 5 sorts of rice including Hoveize and hamer (heat tolerance), red Anbori and Champa
(sensitive), and Daniel (semi-tolerance) were arranged in the sub-plot.

Results and Discussion

The result of combined analysis showed the reaction of cultivars were completely related to planting dates
and significant difference were observed for interaction effects in %1 and %5 probability level. The highest
anther length, stigma length and style length were related to planting dates 1, and 3. Meanwhile, the planting
dates with longer anther and stigma had more pollen number. But among cultivars the reaction was completely
different, and cultivars with longer anther had shorter stigma. Also cultivars with increasing of pollen and anther
surface and pollen number and development of pollen nutrition respectively can prevent of pollen abortion and
yield reduction. The highest grain yield was related to the suitable planting date (3.5) that had %62.5 and %18/1.
Production increase with respect to. 2.15 and 3.25. Because the second planting date had the suitable stigma,
style, anther length and so anther width and more pollen number on the stigma that can increase pollen
germination and production. Among the sorts, Hoveize was superior than others and it had higher yield with
50.9% and 36.3% respectively than 2 sorts that are sensitive to heat: red Anbory and Champa. The shorter
growth duration (10-13 days) with respect to other cultivars and escape of high temperature was adaptation
mechanisms of Hoveize. On the other hand cultivars had different reaction in related to temperature condition.

Conclusions

Therefore, we hope to increase production under stress condition whereas breeding objectives concentrate on
the lowering vascular bundles and control length of florets components to increase contacts between pollen and
florets and finally, fertility.
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