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Figure 1. The number of pods per soybean plant during of flooding (A: non-inoculated of plus
fertilizer. B: inoculation without fertilizer. C: non-inoculated without fertilizer)
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Figure 2. The number of seeds per pod soybean during of flooding (A: non-inoculated of plus
fertilizer. B: inoculation without fertilizer. C: non-inoculated without fertilizer).
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Figure 3. the weight of one thousand seeds in soybean plant during of flooding (A: non-inoculated of
plus fertilizer. B: inoculation without fertilizer. C: non-inoculated without fertilizer)
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Figure 4. Grain Seed yield in soybean during of flooding (A: non-inoculated of plus fertilizer. B:
inoculation without fertilizer. C: non-inoculated without fertilizer).
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Figure 5. Biomass yield of soybean plant during of flooding (A: non-inoculated of plus fertilizer. B:

inoculation without fertilizer. C: non-inoculated without fertilizer).
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Table 1. Estimated parameters (a, b, c) with the confidence and the coefficient of determination (R?)
in equations fitted for number of pods per plant, number of seeds per pod, weight of one thousand
seeds, seed yield and biomass yield.
R? c*SE b+ SE a*SE SOV) i e
g > B slaas
Number of pods per plant

.98 54.3+3.05 -1.24+.98 -.04+.06 355 Wlsley il pde
Non-inoculated of plus fertilizer
92 48.65+1.52 -67+.49 -.09+.03 355 Osdy il
Inoculation without fertilizer
99 39.55+1.96 -59+.63 -.09+.04 355 05 il oo

Non-inoculated without fertilizer
e s il sl
Number of seeds per pod
plant
98 - 2.86+.21 -11+.02 355 loley il e
Non-inoculated of plus fertilizer
96 - -.85+.01 24+1 355 Osdy il
Inoculation without fertilizer
93 - 2.14+.12 -07+.01 355 05k il poe
Non-inoculated without fertilizer
<ls la 035
weight of one thousand
seeds
.99 - 189.8+2.5 -4.7+.27 358 wilslay il pos
Non-inoculated of plus fertilizer
97 - 177.6+4.45 -4.1+.47 355 Ok il
Inoculation without fertilizer
96 - 166.6+5.11 -3.98+.54 355 05k il poe
Non-inoculated without fertilizer
als 3 Slas
Seed yield
.99 - 73.31+1.41 1+1.01 35S wlsly C"d‘ s
Non-inoculated of plus fertilizer
.99 - .09+.007 15.41+1.37 355 Osy il
Inoculation without fertilizer
98 - A17+.02 22.75+.7 355 sk il pde
Non-inoculated without fertilizer
03 5l ) 3 S
Biomass yield
.99 - -1+01 70.62+4.9 35S wlosly C"d‘ s
Non-inoculated of plus fertilizer
99 - -1 01 48.67 +2.37 355 Ok =il
Inoculation without fertilizer
98 - -1+.02 35.543.27 355 05k il poe
Non-inoculated without fertilizer
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Figure 6. Changes in harvest index during of flooding in soy bean.
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Figure 7. Effect of different nutrition levels during 0, 5, 10, 15 days of flooding stress on seed oil

soybean plant (A: non-inoculated of plus fertilizer. B: inoculation without fertilizer. C: non-
inoculated without fertilizer).
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Figure 8. Effect of different levels nutrition during 0, 5, 10, 15 days of flooding stress on seed protein

soybean plant (A: non-inoculated of plus fertilizer. B: inoculation without fertilizer. C: non-inoculated
without fertilizer).
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Table 2. Estimated parameters (a, b) with the confidence and the coefficient of determination (R?) in
equations fitted for precent seed oil and precent seed protein.

RZ

b+ SE

atSE

C.0V) ol i moe

.99

a7

.94

.86

.96

.92

26.57+.3

31.29+.86

16.89+.04

36.07+.48

22.98+.85

17.50+.75

-.91+.03

.24+.09

.03+.005

.18+.05

-.71+.09

-.38+.08

als ey Ao s
Precent of seed oil
35S aslsla C.E.L phe
Non-inoculated of plus fertilizer
555 Osk il
Inoculation without fertilizer
35 Osk il pae
Non-inoculated without fertilizer
Qls iy Ao s
Precent of seed protein
35S aslola C.E.L phe
Non-inoculated of plus fertilizer
555 Osk il
Inoculation without fertilizer
35 Osk il pae

Non-inoculated without fertilizer

Yo



YFAE (1) o)loss (Y7) AL 355 Sl iy @0y

(R2) Jols aulS al o 55 CU 2 i Dol (il 53l L 05 5 Ao s (15l day o i
ol oS (YY) el L 5 0l 0,03 e sl S 5 O oS AL Js cpla Lgw A0 5o
axrlse 5 Ll s S 05,8 0,503 Ole) )3 day 5 LS g0 0,505 5 5o |y s Sl 63l e
S e 355 00 0023 5y 53 (S5 g 3l se (5 S Dl i i Sl 1S 5 A L O
GRIPI L (Sehems 555 A 4 Ol5 e B8 25 (b s s dess SRS Y
Oles ody S o Iy 2alS S35 58 Sty B Oles a2 Oz 05 o)lal 25 e O3
Ao s bty S Aoy Al L5 ol 1) o s Shdas S S e gl g3V
4 il pde Sles 3 AS e My I OB 5 b s oA s S Ao s 8
@l i slae piamen 53,8 e 13 oS Slatl 3 (6555 Do gen 03555 O 25 LS
05 S e Ty Al 500 O35 50 sl ol xiy 5os Sles 3 4 S L (S 5 L)
355 F 05 5 0o ME Gre LIS e & Gima s DY sams Sl (gl 555 Ok A5 Sles
pde Sl 4 S Sl opl 03 50 5 Olgee S Eel oS S e My polatl e S 4
09) 355 0 3.5 ke, mdls

S 5 4o
L b 3 Shee Sl Ll o (R2) ols alm o 3 B8 25 5l 0L oS ol S
iy a e 53 GG 5 5 8 s Sles b sl ialS Cel Colg o 5 e JialS Sida
Col Culg 5o s a0 o L O 5y e 5 odd S a5y Sl il s Ll
oLz bl cpl sls ol F5 3 S O 4 S O Jllis 45 555 0 @l Jlim O35 2alS
Of & b, 20 Sl Olime 3,8 o 513 oS Ll 3 (6355 oy pmts O, &S Sl 2l
S s 5as e O3 b Bl andll e res 53 (S350 oS &S Sl 4 Gl Sl S
Kls ey oz 15 S (1L ks DL G cnl S e 13550 sy oS G b

S el Rl5l 0T s Ao s 5 LhalS

\a'



&l
1.AOAC. 1999. Official Methods of Analysis. Method 988/05. CH. 4, P: 13.
2.Bange, M.P., Milroy, S.P., Thongbai, P. 2004. Growth and yield of cotton in
response to waterlogging. Field Crops Res. 88: 129-142.
3.Daneshian, J. 1995. Effects of soybean seed inoculated with bacteria B.
japonicum on qualitative and quantitative characteristics of soybean varieties.
M.Sc. Thesis University of Tarbiat Modarres, Tehran, Iran. (In Persian)
4.Dennis, E.S., Doferus, R., Ellis, M., Rahman, M., Wu, Y., Hoeren. F.U., Grover,
A., Ismond, K.P., Good, A.G., and Peacock, W.J. 2000. Mollecular strategies for
improving water logging tolerance in plants. Exp Bot. 51: 89-97.
5.Galeshi, S., Modarressanavi, A., Hidari Sharifabad, Z., and Tahmasbi, A. 2000.
Flooding effects on growth and biological nitrogen fixation in subterranean
clover (Trifolum subterraneum). J. Agric. Natur. Resour. 4: 107-112. (In Persian)
6.Galeshi, S., Torabi, B., Resam, GH., Rahemi Karizaki, A., and Barzegar, A.
2009. Stress Management in Plants. Gorgan University of Agricultural Sciences
and Natural Resources Press. 307p. (In Persian)
7.Ghobadi, M.A., Nadian, H., Bakhshande, A., Fathi, Gh., Gharine, M.H., and
Ghobadi, M. 2006. Investigate of root growth, biological yield and grain yield in
flooded conditions at different growth stages of wheat. Seed Plant J. 22: 4, 513-
525. (In Persian)
8.Henshaw, T.L., Gilbert, R.A., Scholberg, J.M.S., and Sinclair, T.R. 2007. Soy
bean (Glycine max L. Merr.) genotype response to early-season flooding: II.
Aboveground growth and biomass. J. Agron Crop Sci. 193: 189-197.
9.Huggins, D.R., and Pan, W.L. 1993. Nitrogen efficiency component analysis: an
evaluation of cropping system differences in productivity. Agron. J. 85: 8998-
905.
10.Kafi, M., Borzuii, A., Kamandi, A., and Nabati, J. 2009. Environmental Stress
Physiology in Plants. JIMD Press, Mashhad, Iran. 235p. (In Persian)
11.Khadempir, M., Galeshi, S., Soltani, A., and Ghaderifar, F. 2013. Investigating
the effects of flooding during the reproductive growth stages on some
physiological and anatomical characteristics and yield and yield components of
soybean. M.Sc. Thesis Gorgan University of Agricultural Sciences and Natural
Resources. (In Persian)
12.Khajepour, M. 2007. Industrial production plants. Esfehan University Press.
186p. (In Persian)
13.Lichtenthaler, H.K., Burkart, S., Schlinder, C., and Stober, F. 1992. Changes in
photosynthetic pigment and in vivo chlorophyll fluorescence parameters under
photoinhibitory growth conditions. Photosynth. 27: 343-353.
14.Mandham, N.J., Shipway, P.A., and Scott, R.K. 1981. The effect of delayed
sowing and weather on growth, development and yield of winter oilseed rape
(Brassica napus L.). J. Agric. Sci Camb. 96: 389-416.

\A4



YA (F) 0 o (YY) ALS d (6lo g & b

15.Milroy, S., Bang, M., and Thongbai, P. 2009. Cotton leaf nutrient
concentrations in response to waterlogging under field conditions. Field Crops
Res. 113: 246-255.

16.Mozafari, D., Pirdashti, H., Esmaili, M., Ramase, V., Hidarzade, A., and
Mostavfian, R. 2010. Effect of planting date and source and sink limitations on
yield and yield components of three cultivars of canola (Brassica napus L.).
Iranian J. Crop Sci. 12: 4. 482-498. (In Persian)

17.Musgrave, M.E., and Ding, N. 2002. Evaluation wheat cultivars for
waterlogging tolerance. Crop Sci. 38: 90-97.

18.Palta, J.A., Ganjeali, A., Turner, N.C., and Siddique, K.H.M. 2010. Effects of
transient subsurface waterlogging on root growth, biomass and yield of
chickpea. A.W. Manag. 97: 1469-1476.

19.Rasoli, F. 2011. Investigate effects of flooding stress on physiological
characteristics, yield and yield components in rapeseed (Brassica napuse).
M.Sc. Thesis, Gorgan University of Agricultural Sciences and Natural
Resources. (In Persian)

20.Schuman, G.E., Stanley, A.M., and Kunden, D. 1973. Automated total nitrogen
analysis of soil and plant samples. SSSA Spec. Publ. 37: 480-481

21.Soltani, A. 2007. The SAS statistical analysis software Application. JMD Press,
Mashhad, Iran. 182p. (In Persian)

22.Toorani, M., Galeshi, S., Zeinali, E., and Ghaderifar, F. 2013. Investigating
effect of flooding stress on anti-oxidant enzymes activities in vegetative growth
stage of soybean. Second National Conference on Agriculture for Sustainable
Development and Healthy Environment. September 12, 2013. Hamedan. (In
Persian)

23.Zhou, W., and Lin, X. 1995. Effects of waterlogging at different growth stages
on physiological characteristics and seed yield of winter rape (Brassica napus
L.). Field Crops. Res. 44: 103-110.

YA



