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Investigating the effect of different planting methods and different

levels of hormone distribution on flag leaf anatomy of rice genotypes
under salinity stress in northern Khuzestan
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Table 1. Average of minimum and maximum monthly temperature of months (sowing to harvest)
for two cropping years (2019 and 2020)
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Table 2.Pedigree ofgenotypesused in thestudy (IRRI, 2019)
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Table 3. Combined analysis of variance for anatomical characteristics ofleaf in experimental treatments

MS
s oo 4’.-)3- f)x ©usT Ql,,.:,.,.;cla.u S S 8T ;;la,.u:clu dss S
SOV 305! Large vascular bundles Small vascular bundles Grain Yield
e Df area area
e 1 377038154.7" 551689.388" 164771826.39"
Year
@) sl (J) 1SS 4 168796243.8 2531548.381 70796089.44
Rep. (Year)(Error a)
S S 2 14046117.8" 2596243.939" 44356070.75™
Planting pattern
Jox oS iy, . .
. 2 82023.62"™ 7786.503 212401.65
Planting patternxYear
(0)s o st 8 29425.00375 2655.336 32601.47
Error b
el 15 62810302.66™ 1364195.612™ 276409929.04"
Hormone
Jlx 0o 58 o ok
15 195260.2893 2714.685™ 788194.53
HormonexYear
it o 30 809226.4387" 8610.657 27938728.12
Planting patternx Hormone
Jlo X (5 g0y g8 x cis X3)
Planting patternx 30 63259.932" 1460.626™ 231226.09”
HormonexYear
()0 sl 180 55569.92578 1225.546 108880.70
Error ¢
S 9 6386306.5™ 30770066.56" 4324341557
Genotypes
b 5 9 1179486.008™ 52642.583" 208997.95™
GenotypesxYear ’ ' '
e o 18 1735555.651 35411.794 27858234.85
Planting patternxGenotypes
Jlox Csghx Cus by,
Planting 18 283139.9522" 3329.811™ 333586.76"
patternxGenotypesx Y ear
S SIX e - . -
135 7328084.417 210751.328 28346487.86
HormonexGenotypes
Juxggix o . " -
=0 S 135 201555.7118 3570.782 224164.77
HormonexGenotypesxYear
IS Doy X SAS Sy,
Planting patternx 270 774433.9494™ 4445.894™ 27910857.49™
HormonexGenotypes
X 53X 0 sm) sax ST o)
Planting patternx 270 2050017152" 3032.779" 280329.43™
HormonexGenotypesxYear
(D e st 1728 113041.7093 205328.392 65214.29
Error d
CV(%) ol ot o 6 - 4.11 4.734 478

S i i e b
@om¢@\w5ujj,ﬁ;@w
oy Al sl g o pite O s
s Calbe Jaowe gl 25 5 oo S0 gla
J§i° (=>ws (2002 ,Painuli ;1982 ,data De)

- TS
Kk *‘

.M):\)de‘ch.n):)‘:&)o:ﬁ)‘:@mﬁb\ﬁij45. 3
™, * and **: non-significant and significant at 5 and 1% levels of probability, respectively.

Gims Gl gy b oode] Sl ml

G 9T Solowtws chd Sy e jii-’
3 olE 53 spse OT iy bis Cog
s (Sis 5 6oss Ll b 25 Ll 3
Jf\ia L we=ea L2016  ,Dawood)s,ls



Lsuuj‘})_):‘g;‘“)j{

i loT bl 538 a LT & by o Jlo 53 Koo o lio —F Ut

Table 4. Two-year mean comparison of leaf anatomical characteristics in experimental treatments

s 53 55T Dot el S S $5T Dl ebans &ls 5 Shes
Treatment Large vascular ;:Jundles area Small vascular laundles area Grain Yield
(um’) (um?) (k/h)
IS i Pl 8046.05 © 939.46 ¢ 5239.32°
Planting P2 8280.99 1039.57 ° 5360.86 °
pattern P3 8213.49° 1013.94° 5106.93 ©
HI 7417.10 989.76 " 1150.94
H2 8969.28 1122.91° 5482.54 ¢
H3 8102.89" 1033.11¢ 5807.69
H4 9243.97° 1172.18° 6068.69 *
H5 2835.68 ¢ 938221 5810.60
H6 8619.60 910.17 5498.82 °
H7 8127.80" 832.401 5446.74 ¢
YN HS 8302.64 860.19 * 5707.77 ¢
Hormone H9 8750.61 ¢ 991.48" 5705.42 ¢
H10 9051.48° 1086.98 © 5879.29°
H1l 7680.28 3 1000.66 5186.21¢
HI12 7734.07 i 1015.90 4951.36'
H13 743454 % 1017.19°¢ 5112.64"1
Hi14 7729.18 1 991.73 " 5185.06 ¢
H15 7723.57 1 995.37 e 529991 F
H16 776022 1004.29 5479.98 ¢
\al 8608.71 ¢ 1062.05 ¢ 4983.41
V2 6235.841 508.37 " 497598
V3 7326.77" 615.72" 5014.43 ¢
V4 8783.37°¢ 1528.02° 5253.29°¢
Ny V5 10048.54° 1442.94° 5424.88°
Genotypes V6 8479.31°¢ 1102.53 5843.81°
V7 6332231 782.77 ¢ 584421°
V8 7739.14 ° 839.48 ° 494536 ¢
V9 10845.85* 1099.54 4888.26"
V10 7402.05 ¢ 995.17 ¢ 5183.79 ¢

LI Gl s Dol M}}bcb)}ﬁ‘}&%‘}-’\;.?:-O}AJT%QJ{G-U)‘J5%;‘}?&{'(‘5@}J&Lh;ni;l:ﬁb}:.wj&)}
Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability

level using Duncan's Multiple Range Test.
als| y5 (Taslimaet al., 2011) 5 ¢& oo 4Ll
s gl plas 58 S g0 sl (o)
Sl cils Ol K3 5 hass oel
o SR S g dol G
2 Olepaly JS05e oSG Ol 4 8 i
g o) 0 o (ol gl A5 4 el
25 s
L @Lﬁ ool eemen (Szalaiet al., 2013)
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Table 5. Two-years mean comparison of large leaf vascular bundles area in rice genotypes under interaction effects of
experimental treatments

£
QL @ n @ n 0
3 E 3 g 2 mw ool 5 w oS 5 w 55 3 w oS 2 w oS
= £ - Mean Jog Mean /&u S Mean 1oe Mean J g Mean
(w g5 2 8 5 2 8 2 5 2 8 2 5 2
) e G (um”) 3 (um”) G (um”) 3 (pm”) S (um®)
29
HI V1 8043.89 ** V3 6598.77 V5 9638.37 ™4 \'% 5002.78 ¥ V9 10018.67 ™
V2 4892.38 * V4 8369.41 P* A 7479.41 ™ %A 6827.52 V10 6258.12
2 V1 9601.76 ™1 V3 7780.29 ** V5 9907.26 ™" \'% 9740.65 &P A% 11315.58 ¢
V2 5912.66 ** V4 9138.83 °* V6 8902.67 P* V8 8467.41 7% V10 8064.16 **
H3 V1 8970.54 PV V3 6784.92 % V5 9447.85 ™" V7 5915.25 % Vo9 10468.72
V2 5631.77% V4 8163.32™ V6 8191.54 ™ V8 8018.55** V10 7375.49 ¥*
H4 Vi 9754.46 ° V3 8079.20 ** V5 10980.65 V7 6921.55 V9 11916.81 **
V2 6119.74 ™ V4 9655.68 Vo6 9553.54 ™" V8 8970.87 PV V10 8629.23 MY
HS V1 8156.32 " V3 7543.09 ** V5 9741.74 %0 \'% 6521.53 A% 11012.56 **
V2 5526.19 V4 8963.85 "™ Vo6 9127.98 P V8 5259.89 ¥ V10 8009.92 **
H6 V1 8627.84 7Y V3 7768.25 ** V5 10356.68 &% \'% 6352.95 ™ V9 11194.54 <"
P1 V2 5628.76 ¥ V4 9238.68 ™ Vo6 9138.83 °* V8 8442.10 P* V10 8044.38 "~
H7 Vi 7887.58 V3 7128.49 V5 9346.57 ™ V7 6161.08 V9 10547.87 <
V2 5259.89 ¥ V4 8770.27 ** Vo6 8978.25 PV A4 8045.10 ** V10 7459.54 %
HS Vi 8179.28 ™ V3 7336.07 7 V5 9558.33 ™" V7 6402.18 V9 10703.79 **
V2 5446.56 * V4 8999.96 P Vo6 9068.33 PV V8 8156.30 ™ V10 7669.99 **
HO V1 6537.58 V3 7773.53 ¥* V5 10705.81 < \'% 6736.22 A% 11386.16 ¢
V2 5723.56 % V4 9198.93 ** Vo6 9170.47 ** V8 8731.55 P V10 8191.33 ™
H10 V1 9847.37" V3 7846.76 ** V5 10909.69 < V7 6734.69 * V9 11692.03 *
V2 5911.71 % V4 9537.09 ™" Vo6 9379.69 ™ A4 9018.10 % V10 8230.56 ©*
HI1 Vi 7828.72 ™7 V3 6378.07 V5 9532.56 ™" \% 4916.45* V9 10010.96 ™™
V2 7785.30 ** V4 8343.97 Vo6 7345.18 ** A4 6894.65 V10 6369.11 ™7
H12 Vi 8046.02 ** V3 6599.82 V5 9583.22 ™4 \% 5010.84 ¥ V9 10001.37 ™™
V2 7884.32 ™ V4 8338.98 7 Vo6 7541.09 V8 6879.61 V10 6362.07
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P2

HI13

H14

HI5

H16

HI

H2

H3

H4

HS

Heé

H7

HS8

H9

H10

H11

HI12

HI13

H14

H15

V1
V2
V1
V2
V1
V2
V1
V2
V1
V2
\2!
V2
\2!
V2
V1
V2
V1
V2
Vi
V2
Vi
V2
V1
V2
V1
V2
Vi
V2
Vi
V2
V1
V2
V1
V2
V1
V2
V1
V2

7984.39 W2
4992.93 ¥
8047.39 **
4989.65 *
8003.90 **
7916.72 ¥
8011.28 2
8013.93 "2
8171.78 72
5129.38 ¥
9812.857°
6132.37 %
929436 ™
5867.07 ¥
10313.05 &*
6422.27
8553.99 P2
5834.96 ¥
8776.69 P*
5837.60 ¥
8189.53 ™%
5566.56 ¥
8492.44 P2
5784.83 Y
9848.50 "
5894.17 ¥
10149.26 ¢!
6181.17 %
814931
8135.37 5%
8182.39 72
8177.37 2
8177.27 2
5134.40 ¥
8189.34 2
5149.47 ¥
8184.52
8166.34 7%

V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4
V3
V4

6662.23
8502.47 M
9590.72 ™
8446.34 7
6538.63
8500.26 ™
6674.98 **
5340.85 **

677333
8560.42 P
7921.45 "7
9280.28 ™

713638
8495.81 P
8393.97 P
10026.72 ™
7871.27
928530 ™

7943.53
9435.82 ™"
7463.81 "7
9014.08 ™
7652.49 "
9144.68 **

7948.23 "
9479.21 ™"
8140.38 **
9781.14

6721.14
8601.90 ¥
6721.13
8596.88 "
6760.25
8580.82 7
6790.39 *
8630.34 ™
6810.49 **
8625.60 ™

V5
Vo6
V5
Vo6
V5
A%
V5
Vé
V5
Vo6
V5
Vo6
V5
Vé
V5
Vé
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6
V5
Vo6

9600.48 ™4
7456.53 ¥
9672.98 -4
7335.14 ¥
9686.02 -
7338.16 %
9650.91 +4
7533.62 ™
9802.37°
7675.57 "
10783.15 ¢
9141.67 **
9769.73 +°
8548.61 77
11277.51 "¢
9885.62
9908.68 "
9330.53 ™
10781.31
9348.58 ™
9641.38 ™4
9130.35 ™
9791.3275°
9236.27 ™
11012.56 ¢
9459.12 ™"
11140.16 ¢
9705.56 "
9794.80 °
7679.01 ™
9759.48 7°
7695.07
9790.89 -°
7635.89 V7
9814.85°
7608.79 ™
9855.92 "
7570.19 %

V7
V8
Vi
V8
V17
V8
V7
V8
\'%
V8
V7
V8
V7
V8
\'%
V8
V1
V8
V7
V8
Vi
V8
Vi1
V8
Vi1
V8
V7
V8
V7
V8
V17
V8
V17
V8
V17
V8
V17
V8

5000.79 **
6742.73 *
8005.91 **
6775.29 **
5005.98 *
6741.73
8086.05
6825.11 ™
5127.37%
7002.92 **
6974.89 **
8765.49 P~
6272.53
8253.62 9
7147.56
9351.59 ™
6735.19 ™
8561.02 7%
6663.23 ™
8728.15 7%
6447.34 ™
8268.62 9
6622.90 *
8475.63 P*
6897.87
8923.73 P*
7034.06 **
9135.82 7"
5118.15 %
7001.16 **
5121.01 %
7007.99 **
5127.42 %
6992.13 *
5145.48
7004.10
5159.45 %
7000.09 **

V9
V10
V9
V10
Vo
V10
V9
V10
A%
V10
V9
V10
V9
V10
A%
V10
Vo9
V10
V9
V10
V9
V10
A%
V10
A%
V10
V9
V10
V9
V10
V9
V10
V9
V10
V9
V10
V9
V10

10000.96 ™
6371.89 ¥
9992.89 ™
6370.89
9974.29 "

6329.96 22
10041.08 !
6425.58 ¥
10271.91 &!
6612.14 27
11864.44 ¢
8368.90 P
11117.68 ¢
7806.38 ¥
12348.01 2

8938.11 P*
11290.83 >¢
8181.38 ™

11473.21 %F
8236.54 ¢~
11015.57 ¢
7726.38
11103.82 ¢
7886.58 ¥
11678.96 ¢
8343.33 9

12008.98
8575.06 P
10270.77 &'
6600.83 ™7
10348.18 &*
6621.89 27
10276.79 &*
6613.76 27
10297.94 &*
6611.13 ¥
10292.17 &*
6586.73 22
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qie V! 8198.45 47 V3 6802.01 ®7 V5 9817.26 ™" V7 522931 ¥ V9 10364.23 &¥
V2 8163.21 ™ V4 8571.68 P N 767522 %% V8 7019.99% V10 6621.83 ¥

g VI 8136.67 57 V3 6707.09 ** V5 9731.71 kP V7 5070.21 ¥ V9 10140.38 &'
V2 5015.72 ¥ V4 844935 P \ 7580.74 % V8  6914.82 V10 6509.81 ¥
Vvl 9748.01 ¥? V3 785553 Y% V5 10564.34¢ V7 9902.57 V9 11800.35 ¢
V2 6100.80 7 V4 9235.27 °* V6 9038.197Y V8  8672.73PF V10 8283.75 9

w3 VI 9181.97 °* V3 7021.01 ®7 V5 9691.82 V7 6208.99 %7 V9 10936.29
V2 5770.30 ¥ V4 8371.08 P* V6 8463.717* V8 817426™ V10 7737.18 ¥

ya V11001761 V3 8267.77 % V5 1117414 V7 705514 V9 12140.22 ®
\'%) 6342.35 7 V4 9911.61 V6 9784.77+° V8 9143.86°' V10 8795.35 "™

s VI 8347.34 ¢* V3 7833.71 %% V5 9844.49 V7 6697337 V9 11172.26 ¢
\'%) 5693.45 ¥ V4 9198.17 °* V6 9286.31 ™ V8 5496.75 ¥ V10 8084.22 7

e VI 8735.91 P~ V3 7930.15 %% V5 10596 I V7 6537.81 %7 V9 11390.17 >¢
V2 5803.85 ¥ V4 9408.19 ™ V6 9308.38 ™ V8  8708.28°P* VIO 8151.42 "
. 8065.97 ** V3 7420.82 %% V5 9620.85™4 V7 6347.01 % V9 10907.42 ¢
V2 5513.13 % V4 8948.14 P V6 9097.89 PV V3 8196.44™ V10 7667.95 ™

s V1 8384.22 77 V3 759528 ¥* V5 9670.46 -4 V7 6610.74 %7 V9 11017.77 ¢
3 \'%) 5704.09 ¥* V4 9071.62 » V6 9178.83°1 V8 8349.017% V10 7785.30 sv
o VI 9818.41 ™" V3 7930.14 %% V5 10909.699 V7 6826.52 %7 V9 11621.82 %¢
V2 5826.93 % V4 9419.93 ™ N 9382.71™ V8 8861257 VIO 8280.13 7

Hio V1 1000538 V3 7973.16 Y% V5 11038324 v7 691171 %7 V9 11904.58 4
V2 6045.11 7 V4 9711.89 *P V6 9572.19™4 V8  9071.62"% V10 8351.01 7

g V! 8008.27 ** V3 6607.08 ¥ V5 972332 P V7 4991.66 ¥* V9 10152.28 &'
V2 8011.01 ** V4 8506.56 P V6 7561.65%% V8  6927.86* V10 6441.14 27

o V! 8125.23 5% V3 6669.96 ¥ V5 9681.13 4 V7 5099.24 ¥* V9 10308.89 &*
V2 8009.99 ** V4 8514.81 77 V6 7639.44 %% V8  6933.98% V10 6560.56 ¥

3 V! 8144.70 72 V3 6754.79 22 V5 9713.89 &P V7 5062.85 ¥ V9 10225.74 !
V2 5126.36 ¥ V4 8542.59 77 N 7591.95™* V8  6930.59™ V10 6537.58 ¥

qa V! 8142.69 ™7 V3 6734.17 %7 V5 9761.07 ° V7 8043.09 %7 V9 10138.75 ¢!
V2 5026.75 ¥ V4 8561.76 7 N 7519.57™7 V8 6969.99 % V10 6508.51 ©7

s V! 8084.51 H V3 6717.62 %7 V5 9788.32 1° V7 5039.79 ¥* V9 10199.19 &'
V2 8073.01 ** V4 8616.58 PY V6 7490.64 ™7 V8 6903.80 % V10 6506.49 ¥

e V1 8059.05 ** V3 6732.69 ¥ V5 9759.71 +° V7 8203.39 %% V9 10243.03 &'
V2 8044.92 7 V4 5514.52 % V6 7643.12%% V8 693491 V10 6604.78 X7

Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using Duncan's

Multiple Range Test
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Table 6. Two-year mean comparisonof small leaf vascular bundles area in rice genotypes under interaction effects of
experimental treatments

£
Q ) ) »n ) »n
J mo 3 m 12 Mean 12 Mean //mu, S Mean e Mean 1S Mean
JE z 8 (um’) 3 (um’) 3 (um’) 3 (um’) 3 (um’)
[=
HI V1 owm.mwm V3 A@O.A@«N V5 1429.91%" V7 ‘Ew.whs.w V9 992.52"Y
V2 413.13% V4 1319.16" V6 Hmmm.mq?.,\ V8 785.82%* V10 978.67"7
m Vi1 1092.27"* V3 714.95%* V5 15017387 V7 855.34"* V9 1171.339%
V2 589.86™ V4 1660.96% V6 omobog..w V8 850.05"* V10 1037.11%*
H3 Vi1 1058.894% V3 697. :s.N. V5 1358.71"" V7 826.97%* V9 1068.87°*
V2 469.48Y V4 1542545 V6 866.59"* V8 836.81"* V10 877.15%*
H4 V1 1271.79™" V3 736.20™* V5 1441.54%% V7 981.47"Y V9 1141.09%%
V2 598.64™* V4 1732.22%4 V6 957.36"Y V8 928.78"* V10 1144.619%
H5 Vi 957.62"Y V3 522.87% V5 1129.56%% V7 793.37%* V9 940.37"7
V2 499 .27 V4 1441328 V6 878.40"* V8 795.85%* V10 817.23%*
H6 V1 969.90"Y V3 613.67Y* V5 992.13%Y V7 738.36%* V9 969.90"Y
V2 452.42Y* V4 1270.80™* V6 895.22V* V8 748.15%* V10 858.71%*
P1 H7 Vi 869.37"* V3 544.72%Y* V5 997.73%Y V7 691.15%* V9 913.49%*
V2 395.42% V4 1109.32"Y V6 795.85%* V8 694.08"* V10 771.43%*
HS Vi 928.23Y* V3 578.60™* V5 1070.85%* V7 714.25%* V9 900.10"*
V2 411.47% V4 1236.70™" V6 722.29%* V8 691.48%* V10 797.18%*
HY Vi 1014.04** V3 677.14%* V5 1254.72™ V7 886.18"* V9 995.72"Y
V2 490.76%* V4 1361.20"™ V6 871.61V* V8 770.43%* V10 870.97"*
H10 V1 1141.099% V3 689.17%* V5 1361.08"™ V7 870.97"* V9 1126.379%
V2 822.46%* V4 1597.37° V6 omw.bws.x V8 884.03"* V10 970.48"Y
H11 Vi 858.71V* V3 488.22% V5 1510.52" V7 727.99%* V9 1036.72%*
V2 411.12% V4 1436.15%% V6 :Ao.oo@.w V8 797.38%* V10 976.08"Y
H12 Vi 914.50"* V3 487.54% V5 1496.09%7 V7 791.61%* V9 1069.92°
V2 600.15™* V4 1441328 Vo6 _wa.mma.”. V8 795.38%* V10 961.03"Y
H13 Vi 977.45"Y V3 488.33% V5 1516.444" V7 758.45%* V9 1037.11%*
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V2 414.48" V4 1471.418% V6 1281.04" V8 789.59%7 V10 980.52"%Y
qia VI 962.04Y V3 ﬁw_.zﬁw V5 1570.71% V7 488.33Y V9 1022.67%
V2 416.14% V4 1442.18% V6 1271.01™ V8 789.36%7 V10 989.55"Y
s VI 979.68Y V3 488.54% V5 1541.62F1 V7 487.75% V9 1069.925*
V2 416.24% V4 1471.028 V6 1247.93™ V8 760.46%7 V10 991.97%Y
uie V1 979.09"Y V3 512.84%7 V5 1621.86% V7 480.72% V9 1040.11%*
V2 426.16" V4 1422 .48¢! V6 1213.32° V8 819.73%* V10 993,724
T 1007.18"* V3 528.90%" V5 1641.91% V7 817.72%* V9 1171.214Y
V2 455.07% V4 1528.18" V6 1328.771° V8 848.87"7 V10 1042.75%%
m V! 1301.56" V3 813.92%7 V5 1596.27° V7 995.98"Y V9 1249.94™
V2 699.09%* V4 1838.80° V6 1099.01™ V8 988.55"Y V10 1185.24"%
w3 VI 1227.59° V3 788.36%7 V5 1458.99¢% V7 956.44"Y V9 1136.18%Y
V2 620.237 V4 1682.31°%¢ V6 1018.05%* V8 94430 V10 1028.08%*
Vvl 1371.93¢! V3 824.25%7 V5 1638.88% V7 1070.38°% V9 1379.13¢!
V2 713.25%7 V4 1928.79* V6 1146.43%% V8 1025.81%* V10 1268.55™!
s VI 1118.53™Y V3 713.56%* V5 1260.77™ V7 879.16"% V9 1069.20°%
V2 525.43%7 V4 1573.96° V6 945.59%Y V8 827.77%* V10 922.52"%
e VI 1071.38°% V3 675.42%7 V5 1222.66%" V7 825.26%7 V9 1027.24%*
V2 511.33%7 V4 1440.94¢% V6 961.45"Y V8 842.52V7 V10 912.49"7
) 972.91"Y V3 622.23%* V5 1145.13%% V7 757.39%7 V9 963.46"Y
V2 454437 V4 1322.02? V6 899.69"7 V8 742.03%7 V10 854.69"7
s V1 990.97%Y V3 654.35"* V5 1179.53%Y V7 787.49% V9 988.55"Y
P2 V2 468.28" V4 1349.15"" V6 916.51"* V8 786.58% V10 886.42"7
o V1 1158474 V3 746.40% V5 1359.88"" V7 926.53" V9 1150.13%Y
V2 580.08™ V4 1644.49% V6 991.52" V8 898.69" V10 979.08%Y
o VI 1299.92+ V3 753.25%* V5 1492.71% V7 980.47%Y V9 1218.65%"
V2 617.81%7 V4 177337 V6 1036.84"* V8 928.33"7 V10 1089.43™
s 1012.77"* V3 &_.Sém V5 1644.50% V7 817.58%7 V9 1173.519%
V2 461.38” V4 1539.53F V6 1328.98"? V8 857.34"7 V10 1044.29%*
VI 1014.64%* V3 529.58" V5 1645.50° V7 818.24%7 V9 1181.24"Y
V2 460.25% V4 1544.54™ V6 1336.09™° V8 844.53"7 V10 1053.325%
iz VI 1026.68"* V3 531.59%7 V5 1646.19% V7 823.96%7 V9 1178.531%Y
V2 462.11% V4 1547.56™ V6 1336.66™° V8 845.31"7 V10 1066.83°%
Hia VI 1037.73%* V3 526.89% V5 1674.58% V7 522.87%7 V9 1185.407Y
V2 463.11% V4 1567.14% V6 1345.03" V8 846.67"7 V10 1069.87°%
s VI 1043.12%* V3 530.67%7 V5 1691.71% V7 531.59"7 V9 1182.23"%
V2 472.69% V4 1570.29% V6 1356.87™" V8 853.69"7 V10 1080.23™
Hi6 V1 1059.81°% V3 535.44%7 V5 1695.09% V7 548.50™7 V9 1189.27°
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V2 484.21% V4 1575.72° V6 136431 V8 869.96"* V10 1090.26™*

g VI 1000.16" V3 511.53% V5 1598.04°° V7 797.86%7 V9 1059.17°%
V2 442217 V4 1494.36%" V6 1305.57"* V8 826.61%7 V10 1012.77"*

m VI 1288.63" V3 800.39%7 V5 1561.93% V7 977.51%Y V9 1213.63%"

V2 676.08%7 V4 1817.97% V6 1025.67" V8 965.64"Y V10 1148.12%%
Y 1189.75"" V3 752.42%7 V5 1420.108" V7 914.50"* V9 1103.96™"
V2 590.69%* V4 1637.91% \ 997.15%Y V8 92421V V10 998.99%Y
gV 1359.29'" V3 805.41%7 V5 1582.68°" V7 1028.08%* V9 1217.33%"
\'%) 699.91%7 V4 1882.76% V6 1056.895% V8 1009.18%* V10 1222.66>"

us VI 1062.35°% V3 698.18"* V5 1218.65°" V7 843.31"7 V9 1019.22%*
V2 517.86 V4 1534.19f V6 929.93"7 V8 812.92%7 V10 897.68"7

e VI 1018.78"* V3 666.03%7 V5 1196.277 V7 815.71%7 V9 1032.82%*
V2 493.77% V4 1393.17¢" V6 942.97"Y V8 829.98%7 V10 915.74"7
i 948.41%Y V3 598.73%7 V5 1111.06™Y V7 735.20%7 V9 948.99%Y
\'%) 422.93% V4 1393.64" V6 853.33"7 V8 723.59% V10 819.73%*
I 967.41"Y V3 622.23%7 V5 1159.174% V7 757.72%7 V9 960.02%Y
3 \'%) 437.31 V4 1315.15% V6 898.09" V8 748247 V10 872.38"7
o VI 1145.43%% V3 717.27%7 V5 1319.951 V7 913.28"7 V9 1118.35™"
V2 558.01% V4 1603.31% V6 973.49%Y V8 839.29"* V10 927.93"*

o V! 1277.49™ V3 736.32%7 V5 1461.66%* V7 959.87%Y V9 1203.29%
V2 592,77 V4 1768.35% V6 1022.79%* V8 915.89%* V10 1063.825*

T 997.15%Y V3 511.39* V5 1623.41% V7 801.19%7 V9 1168.33%%
V2 545.36" V4 1516.45% \ 1289.86" V8 831.62%7 V10 1030.70%*

qp V! 990.71%Y V3 520.87* V5 1623.40% V7 815.72%7 V9 1154.45%%
V2 428.28" V4 1512.89F1 \ 1314.72%" V8 830.27%7 V10 1031.71%*

—_— 1030.25"* V3 521.37% V5 1627.84% V7 808.21%7 V9 1148.124%
V2 455.07% V4 1541.615 V6 1319.16™ V8 830.78" V10 1053.15%*

e V! 1024.23%* V3 517.55%" V5 1656.95% V7 502.50% V9 1159.17%%
V2 448.23% V4 1554.58™ V6 1330.64 V8 832.62%* V10 1053.15%*

uis VI 1025.23%* V3 518.36" V5 1635.90% V7 514.41% V9 1169.69%%
V2 456.64% V4 1531.19F N 1346.25™" V8 840.01"7 V10 1055.16%%

uie VI 1036.83"* V3 529.41%7 V5 1674.58% V7 523.38"7 V9 1161.18%%
V2 451.62" V4 1564.68" V6 134424 V8 846.04"7 V10 1074.22™

Duncan's Multiple Range Test.

I (g ln e sl L 53 O mrz%ob:mfckwoﬁ LL ekl mwm?ﬁ&vu%ﬂwﬂiiwﬁg%ﬂfomx%i
Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using
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Table 7. Two-year mean comparison of grain yield in rice genotypes under interaction effects of experimental treatments

T bl blie 5153 g n sleed 55 615 3 Shos Jlugs oSk dglie ¥ Jsdr

g
Q n @ @ 0 n
38 4§98 S g2 S L2 s o2 S o2 S
J mo w, m w m Mean w m Mean //x_w m Mean w W. Mean w m. Mean
JE o S (k/h) 3 (k/h) 3 (k/h) S (k/h) 3 (k/h)
[a 9
g vl 1128.05 ¥ V3 1044.13 ¥ V5 1164.13 7 V7 1379.35 ' V9 1062.84 ¥
V2 959.62 ¥ V4 1208.81 %% V6 1437314 V8 1023.67> V10 1206.30 ™
Y 5117.33 2 V3 5137.05 ™Y V5 5739.11 ¢! V7 6153.84 °f V9 5295.14
V2 5072.01 ™2 V4 5589.08 4P V6 6376.10 °F V8  4869.49™% V10 5483.42 ¢
V! 5433.87 ¢* V3 5492.03 ¢ V5 6123.75 °f V7  6683.01 % V9 5455.86 °*
V2 5413.08 = V4 5709.51 ¢® V6 6764.26 %4 V3 5435.78 ©* V10 5637.25 °°
e V1 586573 V3o 5688.04°" V5 621461°0 V7 691150 V9 5603.13 47
V2 571463°™ V4 6153.10°" V6 7098.35° V8  562585°° VIO 5839.43 ™
s VI 5442.89°° V3 5338177 V5 585247 V7 6611.81"° V9 5428.50 ©°
V2 5415.68 ©* V4 5804.39 © V6 6873.81 ¢ V8 5509.79 ¢ V10 5801.87 7
e VI 5399.177 V3 5074.88"* V5 559866 V7  5886.83" V9 5281.82
V2 5335.84 ™ V4 5529.57 +d V6 6265.51 °F V3 5141.07 ™ V10 5608.70 ¢P
Pl gy V1o 5534047 V3 wwwmﬁr V5 575876°%  v7  5878.79 ™ V9 5123.02 ™
V2 5440.54 ©* V4 5545.61 +d V6 5457.61 ¢* V3 5016.02 V10 5313.77 ™
s VI 5686.92 <" V3 5558.21 +d V5 5912.24 bt V7 6472.50 ¢ V9 5240.88 &V
V2 5537.89 4 V4 5640.90 ©° V6 6546.84 ¢ V8 5110.35 2 V10 5380.72
o VI 5650.93 " V3 5706.01 * V5 6004.37 °¢ V7 5943.32 OB V9 5344.63
V2 5511.80 ¢* V4 5708.02 °* V6 6320.94 °f V3 5274.64 V10 5624.64 ©°
o VI 5731.59 <™ V3 5486.31 ¢+ V5 6032.07 ¢ V7  6683.46 %4 V9 5410.21 ©*
V2 5638.89 ° V4 5773.80 °* V6 6936.92 b V8 5420.71 °* V10 5715.53 °™
uip VI 4982.72 % V3 487723 ™ V5 5352.03 ¢ V7 5597.329P V9 5160.54 "
V2 4694.72 % V4 5049.14 ** V6 5153.26 ™ V8 55355899 V10 5486.31 ¢
T 4230.57 * V3 4743.97 P V5 521527¢Y V7 5391.57 ¢ V9 5005.69
V2 4413.85 ™ V4 4800.38 °* V6 5040.11 V3 5316.93 ™ V10 5295.71 &
" 4533.66 ™ V3 4936.51 ** V5 5697.47 <" V7  5707.01°" V9 4409.21 ™
V2 4869.49 ™% V4 5226.66 %Y V6 5378.97 £ V8  4752.66°% V10 5721.55 ™
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P2

H14

H15

H16

H1

H2

H3

H4

H5

He6

H7

H8

H9

H10

H11

H12

H13

H14

H15

H16

V1
V2
V1
V2
V1
V2
V1
V2
Vi
V2
V1
V2
V1
V2
Vi
V2
Vi
V2
\2!
V2
V1
V2
V1
V2
V1
V2
\2!
V2
\2!
V2
V1
V2
V1
V2
V1
V2
V1
V2

5122.16 ™
4970.60 **
4876.34 ™7
5186.54 &7
5125.17 ™2
5380.72
1301.11 V7
985.49 ¥
5163.13
5229.67 &V
5538.24 %4
5569.01 44
5897.18 o1
5834.41 >
5530.45 44
5433.87 °*
5480.29 ¢*
5336.32 ™
5627.86 °°
5531.45 44
5733.17 ™
5616.37 °°
5860.56 >
5692.45 "
5830.57 >
5740.16 ¢
4468.23 ™
4733.18 P
4294.42 57
4677.32 9%
4629.63 &%
4998.78 1
4740.61 P
5129.38 ™
5002.98 17
5312.08 ™
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Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple Range Test.
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Table 8. Correlation coefficients between grain yield and leaf anatomical characteristics of rice genotypes
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Introduction:

Xylem vascular bundles area decreases in response towater stress in
order to improve water use efficiencyand to maintain plant water potential
(Limouchi&Farahvash, 2014). Stresses can decrease vascular bundles area and
diameter, which can result in improved water use efficiency and to reduced
transpiration. These anatomical changes, in turn, are positively and significantly
correlated to grain yield (Limouchi, et al., 2013). Water shortage for rice leads to
a reduction in the value of anatomical traitsthat are effective in water retention
and movement such as vascular bundles, contributing to maintaining the amount
of water in rice (Dawood, 2016). This study wasaimed to identify the tolerance
and sensitivity mechanisms to drought under different irrigation intervals in order
to increase grain yield by examining changes in anatomical characteristics of leaf
stamen.

Materials and Methods:

This study was performed using split-split plots in a randomized complete block
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design with three replications in Khuzestan province with the aim of determining
the best planting pattern and hormone treatment of rice in two cropping years
(2018 and 2019). Three planting methods (dry planting, seedlings planting, direct
or common planting), 16 different levels of auxin and salicylic acid hormones in
the form of seed priming and different leaf spray treatments with 1 and 2 liters per
hectare and different spraying times at the tillering stage and the appearance of
panicle were applied to different rice genotypes.For measurement of anatomical
features, were isolated at the time of ear emergence and flag leaf of the plant after
removal of the terminal and basal segments, cut into 2-3 cm length were taken from
the middle part of the flag leaf. For the maintenance of laboratory samples and
send them to the formalin-acetic acid-alcohol solution was used.In the laboratory,
and a narrow cross section 10x10 mm using a manual method Polystyrene were
prepared and stained, the samples after washing with distilled water for 15 minutes
in bleach water and then 20 minutes in Carmen aluminize and finally for 10 to 15
seconds at each of the stages were methyl green staining were washed thoroughly
with distilled water. Then samples for preparation of stained slides and pictures
were placed on glass slidesand attributes include: the level of large and small
vascular bundleswith 10-40 zoom (Micrometers) were measured.

Results and Discussion: Theresults of combined analysis of variance showed
that, except for the interaction effect of planting method andhormone treatments for
large leaf vascular bundles area, in other treatments, the main and interaction effects
of the traits were found to be significant at the probability level of 1%. The highest
area level of vascular bundles was obtained with seedling planting due to optimal
management and priming with auxin and salicylic acid, which had the greatest
effect on the plant. Also, the area level of vascular bundles was lower in genotypes
with higher resistance, which can be viewed as one of the main mechanisms
employed by the genotypes in terms of increasing adaptability and maintaining
greater water potential within the plant under stressful conditions. Finally, the
highest area levels for large and small vascular bundles with an average of 12348
and 1928.792 micrometers were obtained with IR 80508-B-194-3-B genotypes

and red amber in the aforementioned treatments, respectively. The surface of large
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vascular bundles had the highest positive and significant correlation with grain
yield (0.131%), which contributed to higher water and nutrients transfer in grain.
The results obtained in this study can be useful to achieve some of the main goals
in breeding research and improvement of cultivars in terms of greater resistance
to salinity conditions under the influence of different hormonal treatments and
planting patterns.Among the combined hormonal priming treatments of seeds
with both growth hormones auxin and salicylic acid, the highest amount of grain
yield was observed due to the complementarity of the two growth hormones in
regulating biochemical and morphological reactions of the plant. Time-consuming
effects are much more compatible, and we were in the priming method because
of creating resistance and accelerating growth.In general, Daniel cultivar had the
highest grain yield with an average of 7178.50 kg / ha in seedling culture method
with hormonal treatment of priming with auxin and salicylic acid.

Discussion:

The results of this study showed that an increase in hormone and irrigation
intervals and thus increased drought severity led to reduced vascular bundles area,
which can be a mechanism to maintain water and cells turgidity pressure.
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