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Table 1- Analysis of variance (means of square) of studied traitsin forage sorghum genotypes in standard

germination test
Source of Sl b Ul a2 S 2 AJUM;;'}E/ o A’s‘;i idn}: Fr;jé gdr:tj of ::f wj;tu;:
verance (df)  Gemination (%) ominaionrate  length seedling seedling
Genotype 55 7 574.2%% 314+ 2.45ns 0.1+ 0.20¢*
Error (== 24 100.4 6.1 13 0.006 0.0078
CV. (%) ()bt s 55 114 24 38 49

Aoy ) 6&5db:>|cb):)|:@j)lbd‘.mﬂb%;m‘ek-ex-jns

ns and**: non significant and significant at 1% prabability level
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Table 2- Mean comparison of studied traitsin forage sorghum genotypes in standard germination test

555 Sl Aoy Wigs Giulr Co G Sl el Uy (¢ 5) el 5055 (¢ 5) ol oS 0
Genotype Germination (%) Daily germination Seedling length Fresh weight of seedling Dry weight of seedling
rate (cm) (9 (9
KFS2 98.3ab 11.2ab 4.76a 0.847b 0.227abc
KFS6 100a 13.1ab 5.5a 0.925b 0.250a
KFS7 88.66abc 13.6ab 4.54ab 1.08b 0.247a
KFS8 95.3abc 15.03a 3.85b 1.025b 0.21abc
KFS11 87bc 9.9b 4.3ab 1.38a 0.192bc
KFS13 92abc 11.7ab 4.9a 0.845b 0.180c
KFS16 87bc 8.9b 4.9a 1.027b 0.185hc
KFS18 91.7abc 14.9a 4b 1.4a 0.232ab
Mean ;,_559 92.5 12.6 4.6 0.94 0.22

Mean in each column followed by similar letter(s),
using Duncan’s Multiple Range Test.
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Table 3- Analysis of Variance (means of square) of studied traits in forage sorghum genotypesin seed
deterioration test
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(df) (%) germination rate length seedling seedling
Genotype

S5 7 355.2* 0.85ns 0.2%* 0.003**
Error
Lo 24 1774 13 0.03 0.001
C.V. (%) o
7.3 27 7.7 4.2

(1) &l s
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ns, * and**: non significant and significant at 5% and 1% prabability levels.
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Table 4- Mean comparison of studied traitsin forage sorghum genotypes in seed deterioration test
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Genotype  Germination Daily germination Seedling length Fresh weight of seedling Dry weight of seedling
rate (cm) (@) (g

KFSs2 66.7abc 6.8bc 3.68bc 0.425¢c 0.272b

KFS6 75a 8.77ab 4.7a 0.582b 0.127¢c

KFSs7 71.78bc 9.25ab 3.9b 0.627b 0.105¢

KFS8 63.3bcd 9.4ab 3.8b 0.587b 0.377a
KFS11 53.4d 5.8¢c 4.3ab 0.752a 0.120c
KFS13 61.7cd 7.3bc 4.02ab 0.470c 0.092¢
KFS16 53.3d 4.7c 4.48ab 0.615b 0.297b
KFS18 73.58b 10.5a 3.9b 0.435¢ 0.1c

oSl 65 7.8 41 0.56 0.19

Mean
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Mean in each column followed by similar |etter(s), are not significantly different at 5% probability level,

using Duncan’s Multiple Range Test.
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Table 5- Analysis of variance (means of square) of studied traits in forage sorghum genotypesin farm

4y O o oo )3 O jow 8 G5 il AU B0 G gy sl Q’LHH
Sourceof variance  <l¥ e @7 Percent of Emergence Plant The number of days
(df) emergence rate height to 50% flowering Dry 'felordage
yi
Block S 2 19.26ns 2.74ns 0.34ns 3.67ns 210.7ns
Genotype ] 7 321.6%* 22.63** 2083** 220.5%* 28754.7%*
Error Lo 14 22.7 4.048 7.2 2.4 198.5
St s
C.V. (%) 9.3 7.86 2.8 25 9.8

(1)

M)J\)MJ) bdb‘&»})ﬂ}@mi )\)‘-;’.MJ:;%;Q:**}“S
ns, * and**: non significant and significant at 5% and 1% prabability levels.
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Table 6- Mean comparison of studied traitsin forage sorghum genotypesin farm
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KFS2 95.2a 9.4c 132d 65ab 9.4a
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KFS8 88b 13.2a 119.5f 67.5a 7.5d
KFS11 80.5cd 8.4cd 123¢f 67.5a 7.43d
KFS13 83.2c 9.6¢ 182.5a 65ab 6.7e
KFS16 7% 6.3d 176b 65ab 9.1b
KFS18 95.3a 13.7a 175.5b 65ab 9.54a

Mean in each column followed by similar |etter(s), are not significantly different at 5% probability level,

using Duncan’s Multiple Range Test.
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Table 7- Canonical variables for farm properties and standard germination test in forage sorghum genotypes
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Dry forage yield

seedling




S5 e 3 ol DOI: 10.22034/ijsst.2017.108191 Vo5

S ske 8 5 g Sl 55 53 5l (S35 3 0505T 54550 Sl gt (11 O3 )laze (sl e A sl
Table 8- Canonical variables for farm properties and seed deteriored test in forage sorghum genotypes

03051 Slo o (gl 5 o ylae (la e

(F) a5 550 Slos gz (51 2 lae (gla piza bols a5 Loy obly a5 Aoy

) . . A) >k S *
Canonicalvariablesforfarmproperties The percentage ) ) The percentage P
F ofvarianceexplained Canonical variables for seed ofvarianceexplained
deteriored test properties (A)

F1=0.50;-1.10,+1.105+1.30,+0.2q 0.12 A1=0.63b;-1.5b,-0.8b5+1.2b,+0.03bs 0.05 0.12
F,=-0.7¢3-0.20,-0.0405-0.03q,+0.1505 0.18 A,=-1.0b;-0.11b,-0.4b;-0.6b,+1.4bs 0.13 0.22
F5=-0.21;-0.060,-0.1503+1.50,-0.605 0.19 A3=0.33b;+0.14b,+0.62b;+0.82b,+0.09bs 0.18 0.80
F4=03q1-03qZ'009q?025q‘r023Q5 0.21 A4=0.1b, 0.31 0.96
F5=-0.04q,+1.50,+0.60-0.20,+0.450s 0.20 As=0.04b,+0. 63b,-0.5b5-0.2b,-0.5bs 0.28 0.93

S 55 55 4550 5 ok (53 g 5l suast (Sl dad o Cslaie (la it 5 gy g 3550 S ite s 03l (Sccan iyl 5 A J s el

sl e p 55 o
Simple correlation coefficients between studied variables and canonical variables related for seed deteriored test and
farm in forage sorghum genotypes

(F) o550 Sl s (51 o slaze gl e

. . _ . (A e 5330 03051 Do o (617 sl (sl i
Canonical variablesfor farm properties 22 2057 sl

anonical variables for seed deterioration test properties (A)

25 Sl e

Variables (R Variables
Fy F F3 Fs Fs A A, As A, As
(O) O o Aoy 0.08 016 025 087 035 (b il toys 0.00 000 000 10 -0.00
Percent of emergence Percent of
germination
(O o o - 025 041 033 078 (b jaler o pm -0.31 029 039 02 0.78
Emergence rate 0.23 Germination rate 9
) <5 glis 032 -031 007 - 077 (03) alE J b -026 -029 043 - -0.78
Plant height 0.04 Seedling length O-i
(O S dsys ol 1 35, - -051 - - 056  (by) «malS 5055 0.25 010 033 07 0.45
The number of days to 0.09 021 ou Fresh weight of 8
50% flowering seedling
Os) oSt 4 5le 5 Shae 000 029 045 078 -0.18 wonal i 05 0.01 069 046 07 0.04
Dry forage yield 1 (bs) 0
Dry weight of
seedling

w5 Ay LU Sl sy S 56

G S i

ol G LaSTY 55 O b5 5 el g
Lo 95 plw 5l 5 s KFSI8 555 ¢S i
2SO S e 5, Shas o 2dis 50
s KFS18 3 KFS2 6\—“;;—:7;554%]'_9)\_&4:
it ialaSTY 6 pazma Sl pl ol o bl
a5 plw jl 5 KFS18 g_._:;yjd,\__'w
D s ot hem2 5 s Dl (G 903 5
J“—f"’i"—“é—ﬁ*o—:‘@\—ﬁ@lfu_b
;,\,\st*_,ﬂtts_sja_;lﬁgj_ﬁﬂd\u}bpf)}_m

5 OB AU 5 4 O Sl 0 (e

S5 gl Sasw p O a3l yolaydis

23 039 Lo (6 S (il 0 58) L5
P lacd g s g s lllwl Siasl e O gl
s Sasw g Il Sal O ga3T
ol aS sl Ol s e Sl gl sla 25T
O Sl g3 s (S5 ol s sl
el Dy s falST ol il e Lac S 55
AU i i (S p 03T 5o by
35 2l BT s ey ST o csh, 5 o)l
amalS U 5 (o ) (il s34



VoV 10.22034/ijst.2017.108191 s o S8 a0 55T L)

ol il 55 nl mls a5 Ly as o OB S W 5 4 Ll das e 5 Ol
Ooslas e LY o oy s o is L S i CmdS el Sl 25 e o
Aulel 4 e =5l 05T e sdle sl e 0 8 5

o3l 5 A Sag b s a3l 5l 00kl

References oaliiwl 8590 2lio

Ayub, M., M.A. Nadeem, A. Tanvir, M. Tahir and R.M.A. Khan. 2007. Interactive effect of different
nitrogen levels and seeding rates on fodder yield and quality of pearl millet. Pak. J. Agric. Sci. 44: 592-596.
Bailly, C., A. Benamar, F. Corbineau and D. Come. 2000. Antioxidant systems in sunflower (Helianthus
annuus L.) seeds as affected by priming. Seed Sci. Res. 10: 35-42.

Basra, SM.A., N. Ahmad, M.M. Khan, N. Igbal and M.A. Cheema. 2003. Assessment of cotton seed
deterioration during accelerated aging. Seed Sci. Technol. 31: 531-540.

Cisse, N.D.D., and G. Ejeta. 2003. Genetic variation and relationships among seedling vigor traits in
Sorghum. Crop Sci. 43: 824-828.

Damavandi, A., N. Latafi and A.R. Dashtaban. 2008. Evaluation of seed vigor tests and it’s field
efficiency in Forage Sorghum (Sorghum bicolor L.). J. Agric. Sci. Nat. Res. 14(5): 40-41. (In Persian with
English Abstract).

Fouman, A. 2010. Agronomy and Breeding of Sorghum. Press of Research Instituteof Seed andPlant
Improvement 129 Pp.

Ghasemi Golozani, K., H. Salehian, F. Rahimzadeh Khoei and M. M oghadam. 1996. The effects of seed
vigor on emergence and grain yield of wheat (Triticum aestivum L.). J. Agric. Sci. Nat. Res. 3:3: 48-54. (In
Persian with English Abstract).

Hampton, J.G., K.A. Johnstone and V. Eua-Umpon. 1992. Aging vigor tests for mungbean and French
bean seed lots. Seed Sci. Technol. 20: 643-653.

Hosseini, S., F. Ghaderi Far and Y. Mohammadnajad. 2012. Seed vigor testfor predicting to grow mung
bean in the farm. J. Sci. Technol. 2-2(1): 47-52.

ISTA. 1996. Handbook, 5th Edition. International seed testing association, Zurich, Switzerland, Pp: 176-216.
Johnson, R.A., and D.W. Wichern. 2002. Applied multivariate analysis. 3ed.Prentice Hall, New Delhi,
642p.

Kelly, F.A., and A.T.G. Raymond. 1988. Encyclopaedia of seed production of world crops. John Willy &
SonsLTD.

Kotowski, F. 1926. Temperature relation to germination of vegetable seeds. Proc. Am. Soc. Hortic. Sci. 23:
176-184.

Lehner, A., N. Mamadou., P. Poels., D. Come, C. Bailly and F. Corbineau. 2008. Change in soluble
carbohydrates, lipid peroxidation and antioxidant enzyme activities in the embryo during aging in wheat
grains. J. Cereal Sci. 47: 555-565.

Matthews, S. 1980. Controlled deterioration: a new vigor test crop seeds. In: Seed Production, P.D.
Hebblethwaite (ed) Butterworths, London, pp. 647-660.

Matthews, S. and A.A. Powell. 1987. Controlled deterioration test. In: Handbook of vigor test methods. F.
Fiala(ed), ISTA, Zurich, 2nd edition. 49-56.

McDonald, M.B. 1994. Seed lot potential: Viability, vigor and field performance. Seed Sci. Technol. 22:
421-425.

Miller, B., and D.T. McDonald. 1994. Viability, vigor and field performance. Seed Sci. Technol. 22: 421-
425,

Pahlavani, M.H., A. Ahmadi, A. Palooj and A. Jafari. 2009. Association between seed physical
characteristics, germination and seedling growth using canonical correlation analysis. J. Plant Prod. 16(2):
47-66.(In Persian With English Abstract).

Parker, W.C., T.L. Noland, and A.E. Morneault. 2006. The effects of seedmass on germination, seedling
emergence, and early seedling growth of eastern white pine (Pinus strobus L..), New For. 32 (1): 33- 49.
Pasumarty, S.V., S. Higuchi, T. Murata and T. Matusmura. 1995. Influence of seed quality on seedling
growth of white clover (Trifolium repensL.). Grass Forage Sci. 50(2): 93-97.

Roberts, E.H. 1986. Quantifying seed deterioration. In M.B. McDonald, and C.J. Nelson (ed) physiology of
seed deterioration. Crop Soci. Am. Madison, WI. P. 101-123.



S5 e 3 ol DOI: 10.22034/ijsst.2017.108191 VoA

Scott, S.J., R.A. Jones, and W.A. Williams 1984. Review of data analysis methods for seed germination.
Crop Sci. 24: 1192-1199.

Shah, F.S., C.E. Watson and E.R. Cabrera. 2002. Seed vigor testing of subtropical corn hybrids. Res. Rep.
.23: 1-5.

Soltani, A., E. Zeinali, S. Galeshi and N. Latifi. 2002. Germination, seed reserve utilization and seedling
growth of chickpea (Cicer arietinumL.) as affected by salinity and seed size. Seed Sci. Technol. 30:51-60.(In
Persian With English Abstract).

Taji, R. 2013. Association between seed physical characteristics, germination and seedling growth using
canonical correlation analysis. Thesis.Univ. Broujerd Branch Islamic Azad. Iran.(in Persian).

Verma, S.S., V. Verma and R.P.S. Tomer. 2003. Studies on seed quality parameters in deterioration seeds
in Brassica. Seed Sci. Technol. 31: 389-396.

Wang, Y.R., L. Yu and Z.B. Nan. 1996. Use of seed vigour tests to predict fieldemergence of Lucerne
(Medicago sativa). New Zealand J. Agric. Res. 39: 255-262.



