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(6,155 51 595 OF 5 F4) i olS (s tmgid (slao 35, 2 (o758 (Fiaule 5 5amd 355 Slape (oSl Y g
o, Slas wils i g gy 10 ails slasd @Bl Sis 59 o5 Sl 55 ig ,o Adgs dlael gy el | wlas 4
(el 5 g 59, M) i oS Sgtbs 3 Shas 9 Sojglsen
Table 1- Mean square of the effect of phosphorus fertilizer and fungal inoculation on
photosynthetic pigments of rice plant (40 and 52 days after transplanting) and plant height,
panicle number per plant, leaf dry weight, stem dry weight, filled grain number per plant,
1000-grain weight, biological yield and paddy yield of rice plant (86 days after

transplanting)
- P) Y sls bz, Siale obs T2
ol Lo < ? <
’S”g \‘7 Bl £k Phosphorus kol Fungi PxF 3T Ly
e ?l):’) Errora  inoculation (F) Error (CO:A)V)
gS«"ijf‘*’.ﬁ 2 2 4 3 6 18
20 - - -
& s 15 r 0.19 21.39 0.13 0.63 1.21 011 8.7
Chlorophyll a d5§y 0.24 6.37" 0.23 047 074" 0.10 44
40 ns ns ns
b b is r 0.02 0.07 0.02 0.03 0.03 0.02 9.0
Chlorophyll b (fgy 0.02 0.02" 0.04 024" 0.05" 0.01 6.3
20 - x
ath by i5 r 0.14 13.40 0.13 2.02 0.72" 0.36 109
Chlorophyll a+b jgy 0.05 408 036 0.89° 158" 0.23 53
40 - - -
alb b is r 0.14 4.23 0.08 0.99 0.45 0.07 121
Chlorophyll a/b 32 000 285" 0.08 085" 051" 0.05 58
A - - .
wiyiigs r 0.004 1.09 0.02 0.18 0.06 0.02 169
Carotenoid (fgy 0.02 049" 0.01 0.03™ 008" 0.01 72
40 g ns ns
s 5 s r 37.74 6081.67 73.74 238.66 117.25 23180 302
SPAD jgy 0.03 273 041 071" 064 0.18 10
Wy g 111 112.56" 5.04 59.02"" 40.30" 3.78 11
Plant height
gy yo dlbgs Sluad ns - -
Perilo urmper/plant 3.14 4.75 3.14 82.16 14.91 1.89 54
St 38 . " .
Lo ery et 0.33 5.25 0.31 23.87 5.38 0.22 43
e S 03 0.08 0.09™ 0.08 343.65" 28.11" 0.08 0.6
Stem dry weight
3 5 il Sl 11265.68 127133.49" 2388891 72035599  144417.91" 2795245 85
filled grain number/plant
ails I3 039 s ns ns
1000giAn et 4.45 210" 414 1.16 452 231 65
S5 gw o Slos 4 - d
Breo el yidd 0.18 1.68 0.18 5.83 0.77 0.24 51
< 5.-.’.-5 S ns *x *
iy yf""“‘i o 0.18 0.25 0.12 341 0.41 0.14 9.2

ool oy iy 9 Sy Jloisl mhaw (o jls g DS 0529 ¢ o cixe BMWST 3929 pas Kby o jay s g 3 NS
ns, * and ** represent non-significant and significant at 5% and 1% probability levels, respectively.
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Tabel 2- Interaction effect of phosphorus fertilizer and fungal inoculation on photosynthetic
pigments (ug/ml) of rice plant (40 and 52 days after transplanting)

a Judo,ls b Judg,ls ath g ,ls alb Judg,ls Sy ls
£ Chlorophyll Chlorophyll . Jedo b5 aSla
<
Ey ke Chlorophyll a Chlorophyll b atb alb Carotenoid SPAD
:1% bz, HG/MD ) s 5 0,555
2 Fungi
% inoculation 40 52 40 52 40 52 40 52 40 52 40 52
g DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT
sl 271 620° 152 165 396 752 159° 355° 050° 139° 6610 OS5
Control
dy gndily a
inoculation 287 565' 148 40T 554 7500 197 272 o072 104 8083 %P
O med 59Tt 88 26 2 4398 +09 +238 233 +M40 51 22 4.

0 e g0: 6P 165 151 460 a0 184® 443 062° 159 6750 G
'()V:‘O;Jelglti'gg +11.8 +75 +8.5 -84  +184 4 © +157 4247 +240 +143 +21 +03
2y ploi gudils

el g 240 747 164 200 418 99T 13 33 os2® 1510 coe3 O
seed and -11.4 4204 +7.8 2 +55 75 144 50 +40 486 4371 ., ,
seedling :

inoculation

b 28 713 178 177 461 901° 159° 443 047° 168 3813 S0
Control

Sy gdili a

inoulation A58 753 165 190° 623 931 277 428 109 1700 arso A0
Ofsed  +6L8 56 73 73 +351 433 +742 38 2> Y11 16 .

50 Wi opm a0 178 150° 475 895 120° 447 057 166 3537 4010
inoculation 9.8 +4.3 00 -152 +30 -06 -245 +09 +21.2 -11 @ -72

of seedling +2.0
2y ploi gudils
slid g 330° 748 167 18%¥ 497 931° 197 408 069 170° 3667 4080
sedand  +166 +49 61 433 478 433 +238 79 478 +11 38 g
seedling "
inoculation
sl 581° 789 164 180" 678 969 296° 437 123 169" 3417 LP
Control
39 gy
imoaulaion 5042 816 164 188 668 90 3100 433 1277 186* 3537 0P

of seed -13.2 +34 0.0 +44 14 +4.7 -0.4 +32 +100 +35

+3.6 -0.8

100 Wil pan 793 153 175 616 931° 279 417 1200 177 3680 20983
inoculation g4 405  -67 27 -91 -39 57 -A5 24 +47 +76

of seedling -0.8
2 plgs il
slid g 502° 777 18 179 691 956 235" 435 093 174 4423 4080
sedand 135 15 +128 -05 +L9 13 206 04 243 +29 +294
seedling o
inoculation

5505 K08 b (g ls dre B 0oy ity Jleil mhaw j0 (SGls (glaials aiz ygesT el S pite g > b B> gl slaynSilee T
Al oo yind mhaw o 0 wald Jlad 4 Cad () S L () Jlidl ws s Sk Tt
t Means in each column followed by similar letter(s) have not significantly different at 5% probability level based on Duncan
multiple range test.

t1% Increase (+) or decrease (-) compared to the control at each level of phosphorus.DAT: Day after transplanting
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Tabel 3- Interaction effect of phosphorus fertilizer and fungal inoculation on the plant
height, panicle number per plant, filled grain number per plant, leaf dry weight, stem dry
weight, biological yield and paddy yield of rice plant (86 days after transplanting)

[¥31) 039
E [ [ ,;,Sln; ,;’Sln;
D ewl S ddigs olass Sy Als olues . .
< L o s> »5 Sy P Side Sl
1 3 L‘”Cj{“ il o * " g g Leaf Stem Biological  Paddy
S Fungi inoculation heianht Panicle filled grain dry dry yield yield
§' (cr%) number/plant  number/plant  weight  weight
& o/plant ton/ha
el 157.50° 21.00° 1610.99° 771° 3815 8.00° 3.26°
control
okl 167.50° 28.00° 194353  1290° 53.10° 1050°  4.48°
'“OCngjO“ of +6.31 +33.3 +20.64 +67.3  +39.1 +31.2 +37.4
0 € . als
) ad 5“‘”‘ 165.00° 23.00° 1775.59> 10.58°  40.75° 10.00° 3.79°
inoculation of +4.7 +95 +10.21 +372  +6.8 +25.0 +16.2
seedling
gl el 65 o 26.00° 200063  1090° 47.47° 950° 423
seedand seedling 433 +23.8 +29.77 +413  +24.4 +187 +29.7
inoculation
el 164.80° 21.00° 1508.36° 9.14°  36.80° 8.50° 305°
control
Ll 175.30° 25,00 218768 1103 51.94° 9.00° 453
'”OClg“;jO” of +6.3 +19.0 +45.03 +206  +411 +58 +485
50 ¢ il
S il 169.50° 27507 225843 1030°  4335° 1000° 467
inoculation of +2.8 +30.9 +49.72 +126  +17.7 +17.6  +531
seedling
s s yeplyi gl 6p s 29 507 208839 1162  4754° 900° 466
seedand seedling 119 +28.8 +51.71 +271  +29.1 +58 +52.7
inoculation
el 165.60% 20.00° 1515.49° 856" 3483 8.50° 3.26°
control
Rl il 161.40° 28,007 2399.56° 1156° 48.93° 10.00°  4.66°
'”OClg“;jO” of 25 +40.0 +58.33 +350  +404 +17.6 +42.9
100 ¢ il
S il 167.70° 28.00° 217418° 1443 49.41° 10500 471
inoculation of +1.2 +40.0 +43.46 +685  +418 +235  +44.4
seedling
r-ud 3 i 3 aly
soielyEdl e g6 25.00° 1782.83°  1212° 4578 1050°  3.76°
seed and seedling 08 +25.0 +17.64 +415  +314 +235 +15.3
inoculation

B SIS b (5l e S a0 ey Jlaia gl 5 (SOl slanels wiz (95T el S e B9y b By sl slacnSls T
bl gn hnd gelans 2 )0 WalD L &) s () 205 L () Giljl auays il T
tMeans in each column followed by similar letter(s) have not significantly different at 5% probability level based on
Duncan multiple range test
T1% increase (+) or decrease (-) compared to the control at each level of phosphorus.
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Abstract

Environmental protection and safity of agricultural products are two major goasin
sustainable agriculture. Hence, using plant growth promoting rhizobacteria may be
effective to reduce chemical inputs. Therefore, a field split plot experiment based on a
randomized complete block design (RCBD) was conducted a Ghaemshahr,
Mazandaran Province in 2015. Treatments were consisted of three levels of phosphorus
(P) fertilizer (0 or control, 50 and 100 kg.ha' as triple super phosphate) and
coinoculation of rice seed and seedling with Trichoderma virens and Piriformospora
indica fungi with four levels (uninoculated control, inoculation of seed or seedlings and
seed + seedlings inoculation). Results indicated that inoculation with these fungi
significantly and positively affected the morpho-physiological traits and paddy yield of
rice plant in al P levels. When, 0, 50 and 100 kg.ha™ was applied, seed inoculation
resulted in significant increase of panicle number per plant (33, 19 and 40 percent,
respectively), filled seeds per plant (21, 45 and 58 percent, respectively), biological
yield (31, 6 and 18 percent, respectively) and paddy yield (37, 48 and 43 percent,
respectively). Also, fungi inoculation of rice seeds, seedlings and seeds + seedlings
improved paddy yield up to 48, 53 and 53 percent and 43, 44 and 15 percent when 50
and 100 kg.ha of P was applied, respectively. In general, results indicated that all three
methods of fungi inoculation had positive effect on rice plants under al P levels, which
could be related to those fungi ability to improving the parameters under study such as
panicle number per plant and biological yield. In conclusion, the positive effects of
using both microorganisms and P were more pronounced than using P alone.

Key words: Biological yield, Chlorophyll, Mycorrhizae like, Paddy yield, Tarom
Hashemi.
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