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Extended abstract

Introduction

Soil salinity is one of the most important abiotic stresses that can limit plant growth and yield. The
response of plants to soil salinity has been evaluated based on genetic, biochemical and morpho-
physiological traits. Several strategies have been developed in order to decrease the toxic effects caused
by soil salinity on plant growth. Among them the use of bio fertilizers (such as Mycorrhiza) and
application of methanol play a key role in yield improvement. The mechanisms that AMF employ to
enhance the salt tolerance of plants to grow and develop in saline environments include facilitating water
and nutrient absorption through hyphae, maintaining more favorable K+/Na+ ratios to alleviate toxic
ions effects. Also, foliar application of methanol is a method which increases crop CO- fixation. In most
cases, 25% of the carbon in C; plants is used for photorespiration, and the amount of photorespiration
can be minimized by the foliar application of methanol because methanol is rapidly metabolized to CO-
in plant tissue. So, the aim of this study was to investigate the effects of methanol and Mycorrhiza
application on dry matter remobilization, grain filling components and yield of barley under soil salinity.

Materials and methods
An experiment was conducted as factorial based on randomized complete block design with three
replications in greenhouse research of Faculty of Agriculture and Natural Resources, University of
Mohaghegh Ardabili during 2020. Factors experiment were included salinity in three levels (no
application of salinity as control, salinity 35 and 70 mM by NaCl), application of mycorrhiza (no
application of mycorrhiza as control, application of mycorrhiza mosseae, mycorrhiza intraradices and
both application mycorrhiza mosseae and intraradices) and methanol foliar application in three levels
(foliar application with water as control, foliar application 15 and 30% volume of methanol). Foliar
application with methanol was done in two stage of period growth (Stem elongation and Flag leaf
development). The barley cultivar "Khorram" was used in the experiment with plant density of 400 seeds
m=2,

To study the grain filling parameters in each sampling, two plants in each vase were taken. The first
sampling was taken on day 16 after heading, and other samplings were taken in 4-days intervals to
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determine the accumulation of grain weight. At each sampling, grains were removed from spikes
manually and were dried at 130°C for 2 h. We applied grain dry weight and number to estimate the mean
grain weight per sample. Following Borras and Otegui (2001), we calculated total duration of grain filling
for each treatment combination through fitting a bilinear model:
. fi+gfr(daa)......if...daa<Pp,
GW= iy . i
a+gfr(Pm). ......1f...daazPp,

Where GW is the grain dry weight; a, the GW-intercept; gfr, the slope of grain weight indicating grain
filling rate; daa, the days after earring; and pm, physiological maturity. Borras et al., (2004) determined
grain filling using a bilinear model. Effective grain filling period (EGFD) was calculated from the
following equation:

EGFD = HGW/GFR
Where EGFD, HGW and RGF are effective grain filling period, maximum of grain weight (g) and grain
filling rate (g.day), respectively.

Conversely, an increase in grain weight in filling period was calculated using the above-cited equation
in statistical software SAS 9.1 via Proc NLIN DUD method. At plant maturity, grain yield in each pot
were harvested five plants per pot. Analysis of variance and mean comparisons were performed using
SAS ver 9.1 computer software packages. The main effects and interactions were tested using the least
significant difference (Duncan) test at the 0.05 probability level.

Results and discussion

The results showed that both application of mycorrhiza mosseae and intraradices and foliar application
of 30% volume of methanol increased the leaf protein content, current photosynthesis and contribution
of current photosynthesis in grain yield. But decreased dry matter remobilization from stem, shoot and
contribution of dry matter remobilization in grain yield. Also, both application of mycorrhiza mosseae
with intraradices and foliar application of 30% volume of methanol under no application of salinity
increased root weight and volume (65.12 and 84.14% respectively), plant height (53.15%), spike length
(63.63%), 100-seed weight (84.76%), maximum of grain weight (74.32%), grain filling period and
effective grain filling period (31.78 and 73.9%, respectively), grain yield (38.52%) in compared to no
application of mycorrhiza and methanol under 70 mM soil salinity.

Conclusion
Based on the results, it seems that the application of mycorrhiza and methanol can increase the grain

yield of barley under soil salinity by improving photosynthesis and grain filling components.

Keywords: Current photosynthesis, Grain filling period, Grain filling rate, Plant height
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Table 1. Analysis of variance of the effect of Mycorrhiza and methanol on grain filling components, yield and yield

components of barley under soil salinity condition

o yd Sy g gty Jloiol gl 50 o a5 jlo e pE S5 4 T

ns, * and ** are non-significant, significant at P<0.05 and P<0.01, respectively.

*

wye 0l Mg e 090 deb 2 Fae g0 IT)
et gl o ails ails PHERN) &5 oy Sy
8.0.V ¢ df) Maximum of grain filling Grain filling Effective grain Leaf
grain weight Rate period filling period protein
Replication S 2 0.002"* 0.000005"* 1799.5™ 813.1" 185.43"
S 2 0.001™ 0.0000001** 117.7 223.7% 29.63"*
Salinity (S)
%3 00006 0.00000008" 59.8" 101" 19.57"
Mycorrhiza (B)
dFe 5 0.0004™  0.00000005 02" 79° 10.62°
Methanol (M)
SxB 6 0.00002™ 0.00000002"" 2.2 2.5™ 1.14™
SxM 4 0.000005" 0.00000001** 0.3 0.1m 0.13"
BxM 6 0.000008"* 0.00000001** 0.32m 0.4 0.17*
SxBxM 12 0.00001** 0.00000001** 1.4* 1.5* 0.3*
s 70 0.000002 0.0000000004 0.2 0.3 0.057
Error
CV% Ol i o o - 3.44 1.05 1.27 2.52 2.11
Table 1. Continued aolsl ) Jous
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S.0.V 23! Leaf Spike 100 grain Number of grain 4ilo & yhos
df protein length weight per ear Grain yield
Replication SIS 2 185.43™ 66.99" 28.55™ 745.76" 1.77%
S 2 29.63* 30.17" 18.94" 90.39"* 0.33*
Salinity (S)
sk 3 1957 1242 82" 29.43* 0.12"
Mycorrhiza (B)
Jote 5 1062 9.88" 7.03" 21.02" 011"
Methanol (M)
SxB 6 1.14™ 037" 038 2147 0.0038™"
SxM 4 0.13" 0.22™ 0.19” 0.25m 0.0022:x
BxM 6 0.17" 0.18™ 0177 0.66™ 0.0007"¢
SxBxM 12 0.3 0.19™ 0.18™ 0.08" 0.0029™
s 70 0.057 0.047 0.031 0.12 0.0005
Error
CV% Ol pudi <o o - 2.11 3.18 3.99 1.55 2.03
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Fig. 1. Effect of Mycorrhiza intraradices and mosseae under no application of methanol and salinity (A), application of
15% volume of methanol without soil salinity (B), application of 30% volume of methanol without salinity (C), no
application of methanol under 35 mM salinity (D), application of 15% volume methanol under 35 mM salinity (E),
application of 30% volume methanol under 35 mM salinity (F), no application of methanol under 70 mM salinity (G),
application of 15% volume methanol under 70 mM salinity (H) and application of 30% volume methanol under 70 mM
salinity (I).

®  observed (application of Mycorrhiza mosseae and intraradices)
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Table 2. Means comparison the effect of Mycorrhiza and metha
under soil salinity condition

nol on grain filling components and leaf protein of barley

e 20395 Job » Py NS
4ild (439 ySlas &Syl QS s QS oy Sy

Slosd maximum of  Grain filling  Grain filling  Effective grain Leaf o (3l dloleo

Treatments grain weight rate period filling period protein  Estimated Equation
g g.day! day day %

S1xB1xMi 0.0418m 0.00182 34.861 22.961k 10.72¢"  Y=0.00182x-0.0218
S1xB2xMi 0.04691k 0.0019¢ 361 24.68¢" 11.85¢  Y=0.0019x-0.0221
S1xB3xMi 0.0494¢hi 0.00193¢fe 37.074% 25594t 124 Y=0.00193x-0.0221
S1xBaxMi 0.05259%f 0.00198%¢ 37.3bed 26.514 12.4%4  Y=0.00198x-0.0217
S1xB1xMz 0.04444 0.00187h 35.41¢h 23.74M 11.24"  Y=0.00187x-0.0219
S1xB2xM2 0.0514¢fe 0.00195¢4 37.49bcde 26.35¢ 12.52%  Y=0.00195x-0.0217
S1xB3xMz 0.0528¢d 0.0019820¢ 37.3bed 26.66% 12.8%¢  Y=0.00198x-0.0212
S1xXBa4xM2 0.056 0.0022 38.09b¢ 28 12.85%  Y=0.002x-0.0208
S1xB1xM3 0.052¢f2 0.001972ned 37.23¢d 26.39¢ 12.36%  Y=0.00197x-0.0216
S1xB2xM3s 0.05512bed 0.00198¢ 38.09b¢ 27.82% 12.75%¢  ¥Y=0.00198x-0.021
S1xB3xM3 0.0555%¢ 0.0019720<d 38.14° 28.17® 12.81%¢  Y=0.00197x-0.0202
S1xBaxM3 0.05772 0.00199% 39.06* 28.992 12.882  Y=0.00199x-0.0201
SaxB1xMi 0.0348par 0.00172°p 32.66X 20.23mno 9.69%  Y=0.00172x-0.0218
S2xB2xMi 0.037°p4 0.00177xm 33.2¢ 20.9mn 9.8ilk Y=0.00177x-0.022
S2xB3xMi 0.0402m» 0.00182 3421 22.08mn 1128°  Y=0.00182x-0.022
S2xBaxMi 0.0475hi 0.001911 36.39¢f 24.86°'¢ 11.87¢  Y=0.00191x-0.0221
S2xB1xM2 0.0351°pa" 0.00173" 32.664 20.28mne 10131 Y=0.00173x-0.0217
S2xB2xM2 0.0435' 0.00186 35.22hi 23.38i 11.22°  Y=0.00186x-0.0222
S2xB3xM:2 0.0465 0.0019¢h 36.13'% 24.47¢h 11.8¢ Y=0.0019x-0.0224
S2xBaxM2 0.0519¢f¢ 0.0019820¢ 37.3bed 26.21¢ 12.5%¢  Y=0.00198x-0.022
S2xB1xM3 0.0378 0.00178 33.38k 21.23m 10.58"  Y=0.00178x-0.0216
S2xB2xM3 0.0507¢fe 0.00196b<de 37.42bd 25.86% 11.92¢  Y=0.00196x-0.0225
S2xB3xM3 0.0511¢f¢ 0.00195¢d 37.38bd 26.2¢ 12,44 Y=0.00195x-0.022
S2xBaxM3 0.0549b<d 0.001992 38.01% 27.58b¢ 12.74%¢  Y=0.00199x-0.0215
S3xB1xMi 0.0331* 0.00195¢d 29.64™ 16.67° 9.17" Y=0.00195x-0.0249
S3xB2xMi 0.0337" 0.00169? 32.65K 19.94ne 9.558  Y=0.00169x-0.0218
S3xB3xMi 0.0345% 0.00172°p 32.674 20.05" 10.081  Y=0.00172x-0.218
S3xBaxMi 0.0417™ 0.00182 34.851 22.911k 11.04%  Y=0.00182x-0.0218
S3xB1xM2 0.0344a 0.00174nme 32.16! 19.77° 9.2! Y=0.00174x-0.0225
S3xB2xM2 0.0368°Pa 0.00176Kmn 33.32k 20.9mn 9.748  Y=0.00176x-0.022
S3xB3xM2 0.0374°p 0.00176Kmn 33.37% 21.25m 10.56"  Y=0.00176x-0.0214
S3xBaxM2 0.0437' 0.00187h 35.21h 23.361 12.04%  Y=0.00187x-0.0222
S3xB1xM3 0.0354¢°pa" 0.00175'™n0 32,734 20.22mne 9.62% Y=0.00175x-0.022
S3xB2xM3 0.0401™ 0.00179k 34.33 22.4m 10.64¢"  Y=0.00179x-0.0214
S3xB3xM3 0.0422!mn 0.00186! 34.691 22.68iik 11.35"  Y=0.00186x-0.0223
S3xBaxM3 0.0498feh 0.001949f 37.01% 25.67%f 12424 Y=0.00194x-0.0221

030,15 Jasge 15,950 0,5 el 19500 8,05 pae o5 4 B4 B3 B2 B

1SE 5558 Jga ko Ve 5 70 5 5,00 pos w5 4 S35 S2 S

Sl eSile - Jsilie oz a2 yd Ve 510 8k Jslowe 5 (o8 Jslows pac o 5 4 M s M2 M i g Teosa 1580 o155 0 1875 1l 1,55
35,05 e b 5SSl yg03] bl (o loline (g Lol ST ygim o 10 aulies g b
S1, S2 and S3 are no salinity, 35 and 70 mM soil salinity. Bi, B2, B3 and B4 are no application of Mycorrhiza, application of

Mpycorrhiza mosseae, Mycorrhiza intraradices, both application of Mycorrhiza mosseae and intraradices. M1, M2 and M3 are
no foliar application, foliar application 15 and 30% volume of methanol. Means with similar letters in each column are not

significantly different based on Duncan test
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Table 3. Analysis of variance of the effect of Mycorrhiza and methanol on dry matter remobilization, root weight and

volume of barley under soil salinity condition

Sl ool JUi! poe Sl oslo JUis!

oy oole Jla! ails 5 Khos 4o w5l Sz oole JLo.ul (oo
o Sl Contribution of Dry matter @l 0 ,5es 55 adluw 5
e 23! Dry matter remobilization in remobilization contribution of stem
S.0.V % &l gf  remobilization grain yield from stem reserve in grain yield
Replication S 2 0.267" 2287.6™ 0.14™ 1224
Salinity (S) Sog 2 0.104™ 2539.3" 0.073™ 1635.6™
Mycorrhiza (B) Iy 95 3 0.05™ 1093™ 0.037" 738.2™
Methanol (M) Jyts 2 0.04™ 897.8™ 0.027" 570.8™
SxB 6 0.0005™ 14.6™ 0.0008™ 23.6™
SxM 4 0.0006™ 10.9™ 0.0004" 16.77
BxM 6 0.001™ 10.9 0.0006™ 6.8
SxBxM 12 0.0007" 14.77 0.0005™ 11.2™
Error s 70 0.0001 4.01 0.00012 2.67
CV% Ol i o b - 3.08 5.02 3.56 5.6
Table 3. Continued awolol .Y Jgus
29 Gl R gid e "
1o 5 Slos Sl 539 x> e,
4’.)'> > v wa als o IS . -
6= ¥=wsS  Contribution current )y ) v
R ool Current photosynthesis in grain  Root dry Root Plant
S.0.V ¥ gle gy photosynthesis yield weight volume height
Replication HISS 2 0.66™ 5208.6" 0.096™ 7.89" 4247.4"
Salinity (S) Sogw 2 0.8™ 2539.3" 0.046™ 6.08" 1464.6™
Mycorrhiza (B) 3,950 3 0.33* 1093** 0.015™ 1.85™ 615.6™
Methanol (M) Jeibe 2 0.28" 897.8" 0.013™ 1.26™ 470"
SxB 6 0.0063™ 14.6™ 0.0013* 0.12* 22.1*
SxM 4 0.0035" 10.9" 0.0001" 0.019" 19
BxM 6 0.0033" 10.9" 0.00012 0.0073"¢ 19.5™
SxBxM 12 0.0059™ 14.7" 0.00058™ 0.037* 9.6™
Error s 70 0.0012 4.01 0.000068 0.0082 2.3
CV % Olpadd g g - 5.25 3.32 3.19 3.87 2.82

Aoy S g g Jlaisl mhaw jo jlolize g Jlolise jf w5 4 ™ 5 ¥ s
ns, * and ** are non-significant, significant at P<0.05 and P<0.01, respectively
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Table 4. Means comparison the effect of Mycorrhiza and methanol on dry matter remobilization of barley under soil

salinity condition

o3lo JU! o o5le JU! pipas Fwgid e
aslo JUizl pldt 3! “"‘“';’ L St o Slos 3o 6yl
S S S 00
ol 51 S )ﬁ“’ sl ) ‘J 4lo 8 Sloc yo FH K
als alw 3 contribution . Contribution
3 «lse Contribution of  Dry matter of stem Solr gid current
Slod Dry matter remobilization  remobilization reserve in Current photosynthesis in
Treatments remobilization  in grain yield from stem grain yield  photosynthesis grain yield
g per plant % g per plant % g per plant %
S1xB1xMi 0.455¢feh 42,7284 0.335¢ 31.45% 0.61kimn 57.27Kimn
S1xB2xMi 0.446f 39.22Im 0.302feh 26.561 0.691M 60.77%
S1xB3xMi 0.417% 25.61 0.288¢hii 24,59 0.754f¢h 64.38Mi
S1xB4xMi 0.345" 28.04mw 0.248"p 20.16°P4" 0.885¢¢ 71.95bcde
S1xB1xM: 0.454°fh 41.31ikim 0.331¢ 30.11¢ 0.64514 58.69ikIm
S1xB2xMz 0.377m 30.75pa 0.266K!mn 21.69'mnop 0.8494 69.25°f2
S1xB3xM: 0.357m 28724t 0.2571mne 20.67"opar 0.886°¢ 71.25¢def
S1xBaxM2 0.316° 24.92%w 0.235¢ 18.53% 0.952: 75.07:
S1xB1xMs3 0.379iK 33.55¢p 0.282Miik 23.83ikim 0.786°f 66.44¢"
S1xB2xM3 0.322° 25.49swv 0.238°p 18.84par 0.9413b¢ 74.58bed
S1xB3xMs3 0.312° 25.15™ 0.237°p 18.57% 0.955% 74.842be
S1xBaxM3 0.312° 2437 0.232p 18.12" 0.968* 75.628
S2xB1xMi 0.507¢ 52.86° 0.395% 41.18% 0.452mw 47.13¢
S2xB2xMi 0.477% 46.44f 0.355¢¢ 34.56% 0.55mp 53.55¢%4
S2xB3xMi 0.47¢f 43.72hiik 0.346¢d¢ 32.18¢f 0.605K!mn 56.27'mno
S2xB4xMi 0.411i% 35.61m 0.287¢hii 24,870k 0.743¢n 64.38M
S2xB1xM2 0.498°¢ 49,114t 0.361¢ 35.6¢ 0.516P 50.88ars
S2xB2xM: 0.448feh 40.54iKIm 0.306 27.69M 0.6571k 59.455Kim
S2xB3xM2 0.435M 38.46™ 0.294fehi 25.99i 0.696N 61.53i
S2xB4xM: 0.359mn 29.06 0.264klmn 21.37mnopq 0.876¢ 70.934f
S2xB1xMs3 0.462°f 43,910 0.337% 32.03°f2 0.59tmno 56.08mnm
S2xB2xM3 0.3954 33.61° 0.277% 23.57iklmn 0.78f¢ 66.38¢"
S2xB3xMs3 0.382! 32.15%4 0.27ikim 22,72 Klmno 0.806°f2 67.84feh
S2xBaxM3 0.351" 28.14mw 0.252mnep 20.20par 0.896b¢ 71.85bcde
S3xB1xMi 0.535* 57.9 04112 44.48* 0.389" 42.09Y
S3xB2xMi 0.5143be 54.24b¢ 0.4012° 42 342be 0.433sm 45.72t
S3xB3xMi 0.503¢ 51.17¢de 0.391% 39.77¢ 0.48ars 48.83™
S3xB4xMi 0.475% 48.07°f 0.351¢de 35.524 0.513par 51.92par
S3xB1xM2 0.5328 56.47% 0.4072 43,200 041" 43.52w
S3xB2xM: 0.511% 53.73b 0.3972° 41.74%¢ 0.44stu 46.26™
S3xB3xM2 0.494¢d 48.33¢fe 0.36¢ 35.224 0.528°p4 51.66P"
S3xB4xM: 0.441¢" 41.64ikIm 0.295fehi 27.85M 0.618Km 58.35ikimn
S3xB1xM3 0.502°¢ 52.02¢¢ 0.388° 40.2¢ 0.463™ 47.97
S3xB2xM3 0.467°f 45.25¢8hi 0.345¢de 33.43def 0.565mnep 54.74mp
S3xB3xM3 0.452¢feh 40.14kim 0.311f 27.62M 0.6741 59.85K
S3xBaxM3 0.3884 32.28m4 0.2761K! 22.96Kmne 0.814¢" 67.72¢h

0;)5 asge 15,9500 11,15 dl53 1650 8,05 pae o5 4 Ba 9 B3 B2 Bi .S (5,58 ,Ygo oo Vo g YO 5 5,98 poe wud i 4 S3 482 S
SloeSiln J5in o 2T+ 510 3k oo 5 5k ol oo i3 42 M3 5 Mz Mt 15l 5 Teugo 3 55am o155 815 el 3550

Al e b oSS
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Si, Sz and S3 are no salinity, 35 and 70 mM soil salinity. Bi, B2, B3 and B4 are no application of Mycorrhiza, application of
Mycorrhiza mosseae, Mycorrhiza intraradices, both application of Mycorrhiza mosseae and intraradices. M1, M2 and M3 are
no foliar a{)plication, foliar application 15 and 30% volume of methanol. Means with similar letters in each column are not

significantly different based on Duncan test.
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Table 5. Means comparison the effect of Mycorrhiza and methanol on yield and some traits of barley under soil
salinity condition
BUUSY ) S (4339 Root"iolﬁme ag el  aiwsb  pSdldws iy dile s e
Treatments Root dry weight Plant height Ear length 100 grains weight Grain yield

g em’ m g gpl’

S1xB1xMi 0.238k 2.15¢ 50.55¢h 6.41i 3.97mop 1.065!mn
S1xB2xMy 0.26]1¢h 2.55% 53.17¢t 7.058 4.42i4 1.137hi
S1xB3xMi 0.2814 2.7def 55.624 7.36¢f2 4.7 1.171feh
S1xB4xM1 0.304¢ 2.8 63.16° 7.74¢ 5.3defe 1.23¢d
S1xB1xM2 0.25hi 2.58 53.8¢ 6.52i 43]m 1.099i!
S1XB2xM2 0.312% 2¢d 60.34¢ 7.68¢f 5.41¢de 1.226¢d
S1xB3xM2 0.325° 3eb 66.25° 7.18% 5.77% 1.2432bc
S1XBaxM2 0.3272 3.012 67.332 8.522be 5.86% 1.2682b¢
S1xB1xM3 0.2864 2.72¢de 60.51% 7.5¢f 5.07% 1.183fe
S1xB2xM3 0.309b¢ 2.882be 66.5° 8.452bed 5.72be 1.2632b¢
S1xB3xM3 0.32]2b 3ab 67.28* 8.582 5.74% 1.276%
S1XB4xM3 0.322% 3.02? 67.45° 8.64% 5.822 1.28%
S:xB1xM1 0.206°P4 1 .gimno 45.63 5.430°p 3.32tuvw 0.959st
S2xB2xMi 0.221mno 1.95iK 47251 5.98kim 3.64arst 1.027"°Pa
S2xB3xMi 0.2491 2.081 50.14" 6.491 4.24mn 1.075Km
S2xB4xM1 0.2799ef 2.56¢"2 57.384 7.3% 4.76M 1.154¢hi
S2xB1xM2 0.231kim 1.821mn 46.24ik 5.87™ 3.6 1.014par
S2xB2xM2 0.257¢hi 2.3h 53.05¢fe 6.591 435K 1.105
S2xB3xM2 0.264¢hi 2.58 55de 7¢h 4,651k 1.131i
S2xBy4xM2 0.303¢ 2.75¢% 62.4b<d 8.114 5.12¢ 1.235bd
S2xB1xM3 0.234K 21k 47 41 6.28ik! 3.710par 1.052mnop
S2xB2XM3 0.268¢f2 2.58¢f2 55.22de 7.44¢f 5.34def 1.175fh
S2xB3xM3 0.282d 2.74ef 60.74b¢ 7.55¢f 5.4¢0de 1.188¢fe
S2xB4xM3 0.3128b¢ 2.85bed 63.25° 8.22bcd 5.46bd 1.2472b¢
S3xB1xM1 0.1954 1.64° 44,044 5.28° 3.15% 0.924"
S3xB2xMi 0.1984 1.7m° 42.12! 5.31p 3.19% 0.947sw
S3xB3xM1 0.205°P4 1.76mne 461k 5.77mne 3.25%Ww 0.983
S3xB4xM1 0.216™mn°P 21k 50.7%h 5.82mn 3.93nopd 0.9889s
S3xB1xM2 0.232K 1.75mno 45,51k 5.08P 3.28www 0.942
S3xB2xM2 0.201P4 1 .gimno 47.031 5.36° 3.54mstuv 0.9515
S3xB3xM2 0.2]9!mno 1.9Klm 47.1114 5.9!m 3.66rP0s 1.0220par
S3xB4xM2 0.26¢hi 2.32h 53.46¢f 6.351k 4 471k 1.059mne
S3xB1xXM3 0.214n°p 1.85Kimn 45.881k 5.47mop 3.38swvw 0.965%
S3xB2xM3 0.222!mn 1.9Klm 48.6M 6.04iKIm 3.780par 1.032"°p
S3xB3xM3 0.258¢h 2.11 53.3¢fe 6.66M 4,02mne 1.1261
S3xB4xM3 0.265"h 2.55% 55.779% 7.63¢f 5.0]¢h 1.202def

3y)8 asge 15,950 0 1515 o5 1650 0,05 pae o 5 4 Ba 9 B3 B Bi .S (5,55 ,Ygo oo Vo g YO 5 5,98 poe wud i 4 S3 952 Si
oSl Jyilin o> a0 )3 ¥+ 510 (8 Jslons g (3b Jalons pac cad 5 4 M3 g Ma Mt izl g Tage 15,95 a5 518 5 1200 1,950

A5, e b 5SSl a0l wlal 1 (g lolime (g yLal WS g ,o 10 ailie By, L
S1, S2 and S;3 are no salinity, 35 and 70 mM soil salinity. Bi, B2, B3 and B4 are no application of Mycorrhiza, application of
Mycorrhiza mosseae, Mycorrhiza intraradices, both application of Mycorrhiza mosseae and intraradices. M1, M2 and M3 are

no foliar application, foliar application 15 and 30% volume of methanol. Means with similar letters in each column are not
significantly different based on Duncan test.
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Table 6. Means comparison the effect of Mycorrhiza and methanol on number of grain per spike of

barley under soil salinity condition

Number of grain per spike

alcew jo aild ooy

Sl
Treatments Si S M M: M
Bi 23.39° 20.87< 20.18¢ 20.9¢ 21.19¢% 22.36bede
B2 24.25° 22.75b 20.55¢ 21.574 22.5bd 23.49abe
B3 24,732 23.19° 21.17¢ 22.09¢de 23.16%%¢ 23.83%
B4 24.98* 24.21° 22.77° 23.42abe 24.14* 24.4*

355 el 5580 0,5 pas i 5 4 Ba s B3 B2 Bi .S 6,08 Yae ho Vo g VO 5 (6558 pae iy 483 982 81
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S1, S2 and S3 are no salinity, 35 and 70 mM soil salinity. B, B2, B3 and B4 are no application of Mycorrhiza,
application of Mycorrhiza mosseae, Mycorrhiza intraradices, both application of Mycorrhiza mosseae and
intraradices. M1, M2 and M3 are no foliar application, foliar application 15 and 30% volume of methanol.
Means with similar letters in each column are not significantly different based on Duncan test
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