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Influence of Water Requirement and Seed depth
on the Germination of Seeds
of Some Forage Crops

Ghufran Kattach®”

ABSTRACT

This study was carried out in a protected area at Rangeland and Dry
Environment Research Station, belongs to ACSAD and Aleppo university in
the Muslumieh, Aleppo, during 2004, by cultivating 11 plant species belong to
three different families, Fabaceae (3 species), Poaceae (7 species) and Rosaceae
(one species), using 4 moisture Levels (5, 10, 15 and 20 mm), and 6 seeding
depths (0, 1, 2, 3, 5 and 7 cm). Results showed that the seeds of all the
investigated species failed to germinate at the moisture level of S mm, while
Onobrychis sativa (36.2%), Agropyron elongatum (53.9%), Agropyron cristatum
(36.1%), Phalaris tuberose (41.1%), Dactylis glomerata (12.2%) and
Sanguisorba minor (1.12%) germinated under 10 mm humidity. The seeds of all
investigated species germinated at the higher moisture levels (15 and 20 mm),
but the germination ratio varied between the species. The seeds of all studied
species were capable of germinating when placed at the soil surface and seeding
depth of 3 cm. The seeds of Agropyron elongatum (73.3%), Agropyron cristatum
(13.3%), Phalaris tuberosa (36.7%) were capable of germinating at depth of 5
cm. The seeds of all studied species failed to germinate at a the planting depth
of 7 cm.

Key words: Planting depth, Soil moisture, Rangeland species,
Seed germination, Water requirements.

WAgronomy Dep., Faculty of Agriculture, Aleppo University, Aleppo, Syria.

48



60-47 : 2 27) (2011)

Imbibition .%60-40

)
.(2008

Establishment
.(1994 Phillips Esler)

Evans)
.(1972 Young

(1971 Dowiling ;1968 Perry Miller)
.(1971 Hyder)

( ) -1

-2

49



Solenostemma argel

20

10

Organigi (1982)

10 -5
. 15
5 (1969) Baker Hammouda
%16 10 %10
Haloxylon salicornicum (1997)
5 Achillea fragrantissima
10
(2005) Zheng . 30
-1
2004
@a ) C )
37 13 36 20 20
. 425
(
-2
2004 ()
-1
25 25
75321
%32 %29

50



60-47 : 2 27) (2011)

8 pH : %11 %28
) (9%0.5) .%35.5
110 .(%0.002
Gazanchian
.(2006)
3 628 3 471 3 314 3 157 -2
20 15 10 5
°© 20
.(1968 Carelton) ° 14
-3
30

SPSS v. 11 (2001)

(P<0.001)
(1)
Poaceae

Dactylis glomerata L -1
Agropyron elongatum Host -2
Agropyron cristatum L -3
Oryzopsis miliacea L -4
Phalaris tuberosa L -5
Eragrostis curvula Schrad. -6
L Panicum coloratum -7
Rosaceae

Sanguisorba minor Scop. -8
Fabaceae

Onobrychis sativa Lam. -9
Onobrychis aurantiaca Boiss -10
Medicago arboria L -11

51



.(P<0.001)

(P<0.001) (P<0.001)
(P<0.001)
.(P<0.001)
(%45.97) (%47.2)
%4.7
1)
50
41.1b 42%
40 -
333c  33.5c
o]
26:-7d—— B
— R
<"< S
<"< S
{"{ \\7
e o
<"< S
<"< S
e o
<"< S
e o
<"< S
<"< S
e o
. $
Qé<b \\\\3\'0 -'bq’éb _&(;zr '&0& &{\\Qo .2,\‘2}% ?;\\@ [§§Q @6@ {&0@
RO N & © S & o3 & & &
O &® B PN e s¥ S g o
& §F ¢ ¢ & & &S
N o S @c\ & & F S & & @o‘?
° g A0 1581
*
(%) (1)
5

52



60-47 : 2 27)

(2011)

%15.8

%57.2 %43.8

10 Q2 )
20 15

(P<0.001 r=0.539)

7 5
60 57.2a*
43.8b
.3 40
,:73‘“
I
9
20 15.8C
od -
0 : :
5 10 15 20
() ibaall slal) dpas
(%) 2)
7 .(P<0.001 r=-0.419)
(20 )
)
%3.5 5 N
(
2 1 B )
(%45.1 9%46.97)
3

53




54

(%) ) A
0 20 40 60
142.6a*

‘ ‘ | 46.97a
>z N 45.1b
3 |
+— 3 EEEE 37c
i

5 F=~43.5d
7 |0e
(%) 3)
Medicago arboria
10 5
20 15 %12.2 %6.6
1 15
20
(%33)
: 75 _
%33.3 @)
(2000)
%12
%98



60-47 : 2 @7 (2011)
Onobrychis aurantiaca
10 5
20 15 % 62.2 %17.8
75 .(2
(%46.7) 1 15
20

(%) (2)
0 [0 0 0 [ o 0 0 0 0 0 0 0
0 [0 0 0 |0 0 0 0 0 0 0 1
0 [0 0 0 | O 0 0 0 0 0 0 2 “
0 [0 0 0 | O 0 0 0 0 0 0 3
0 [0 0 0 | O 0 0 0 0 0 0 5
0 [0 0 0 | 0 0 0 0 0 0 0 7
0 [0 0 0 [ o 0 0 0 0 0 0
0 [ 0 [233] 0 | 0 |633]733[933]|606]| O 0 0
67 | 0 [ 267 | 0 | 0 |70.0[ 567 |86.7]| 767 | O 0 1
0 | 0 [233] 0 | 0 |833][533|567]|700] O 0 2 -
0 [0 0 0 | 0 [303[333[533]|100] O 0 3 -
0 [0 0 0 | 0 0 0 [333] 0 0 0 5
0 [0 0 0 [ o 0 0 0 0 0 0 7
12| 0 [ 122 | 0 | 0 |[41.1[ 361 | 539|362 0 0
100 [16.7] 96.7 | 3.3 | 36.7 | 100 | 100 | 100 | 96.7 | 233 | 33 | ©
100 [86.7] 86.8 | 13.3| 46.7 | 100 | 100 | 100 | 96.7 | 46.7 | 167 | 1
100 [70.0] 96.7 [ 16.7 | 20.0 | 100 | 100 | 96.7 | 100 | 30.3 [ 13.3 | 2 w0
100 [73.3] 60.0 | 0 | 33 | 100 | 100 | 96.7 | 100 | 6.7 | 66 | 3 -
0 [0 0 0 | 0 | 20 0 [100] O 0 0 5
0 [0 0 0 |0 0 0 0 0 0 0 7
66.7 |41.1] 56.7 | 55 [17.8| 70 | 66.7 | 67.2 | 65.6 | 17.8 | 6.6
93.396.7] 93.3 [20.073.3| 100 | 100 [86.7 | 96.7 [ 90.0 | 333 | 0
100 [ 100 | 100 [66.7 | 73.3] 100 | 100 | 96.7 | 933 [ 96.7 [ 233 | 1
100 [ 100 | 100 [83.3|70.0 | 100 | 100 | 96.7 | 96.7 | 93.3 [ 10.0 | 2 -
100 |96.7| 96.7 | 43.3[50.0 | 100 | 100 | 90.0 [ 90.0 [ 933 [ 6.7 | 3 o
0 [0 0 0 | 0 [36.7[133]733] 0 0 0 5
0 [0 0 0 | O 0 0 0 0 0 0 7
65.5 1 65.6] 65.0 | 355 44.4] 72.8 | 689 | 73.9 | 62.8 | 62.2 | 122

55




Onobrychis sativa

20 15 10
%62.8 %65.6 %36.2
(2 ) 75
15 %36.2 10
20
321
Agropyron elongatum
20 15 10
(2 )
7 5
%53.9 10
(%93.3)
%67.2 15
-%100) 3
.(%10) 5 (%96.7
%73.9 20
%73.3 (9%96.7) 2 1
: 5
Agropyron cristatum
15 10
20
(2 ) %68.9 %66.7 %36.1
3 10
-0) . 75
(%100) 20 15 ( 3
(20 5 %13.3

(2008) Eagle Koturbash

56



60-47 : 2 27) (2011)

6 %?2.8 4 %25.4
Phalaris tuberosa

15 %70 %41.1 10
(2 ) %72.8 20
3
(%100) 20 15
%36.7 20 5
7 . 20 15
Oryzopsis miliacea
10
%17.8 15
. 20 %44.4
20 15 3
(2 ) 75
(%46.7) 1 15
20
%50 (%70-73.3) 2
3
Eragrostis curvula
%5.5 15 (2 )
2
%35.5 .
2 . 20
( %83.3 16.7) 20 15
Dactylis glomerata
15 10 %65 %56.7 %12.2

10 (2 ) 20

57



15 . 753
(%60) 3
75 (%096.7 86.8 96.7) 2 1
20 .
(%100) 2 1 %93.3
(%96.3) 3
75
Panicum coloratum
15 %41.1
15 . 20 %65.6
(%86.7) 1
20 (2 ) %16.7
3
75
Sanguisorba minor
%66.7 10 %1.12
(2 ) (%65.5) 20 15
1 10 %6.7
3
20 15

58



60-47 : 2 27) (2011)

(%53.9) (%36.2) -1
(%41.1) (%36.1)
3 314 (%12.2)
10
) 3 157 )
(5
-3
15
(G 628) 20 (¢ 471
-4
( 20) 5
10 5 -5
7 -6

59



REFERENCES

- .(2008) .
.(2/2/2008) http://www.smsmec.com/encyc/plant/seed/htm :
(1997) .
73 Achillia fragrantissima Haloxylon salicornicum
.(2000) .
.(54-44) / .

Carleton, A. E., C. S. Cooper and L.E. Wiesner. (1968). Effect of seed pod and
temperature on s;f)ee_d of germination and seedling Elongation of sainfoin
(Onobrychis viciaefolia). Agron. J. 60:81-84.

Dowiling, P. M. R. J. Clements and J. R. Mc William. (1971). Establishment
and survival of pasture species from seeds sown on the soil surface. Aust. J.
Agric. Res. 22:61-74.

Esler, K.J. and N. Phillips. (1994). Experimental effects of water stress on semi-
arid karoo seedling: implication for field seedling survivorship. Journal of
Arid Environment 26:325-337.

Evans, R.A. and J.A.Young. (1972). Micro site requirement for establishment
of annual rangelands weeds. Weed Science 20:350-356.

Gazanchian, Ali: Sima Nayer A. Khosh Kholgh: Malboobi, Mohamad A;
Heravan, Esim Majidi. (2006). Relationships-between-emergence-and-soil
water content for perennial cool-season grasses native to Iran.
http://goliath.ecnext.com/coms2/gi 0199-5388714/Relationships-between-
emergence-and-soil.html. (212512008).

Hammouda M. A. and Z.Y. Baker. (1969). Some aspects of germination of
desert seeds. Phyton Horn (Austria) 13: 183-201.

Hyder, D. N., A. C. Everson and R. E. Bement. (1971). Seedling morphology
and seedling failures with blue grama. J. Range Manage. 24:287-292.

Koturbash L. and A. Eagle: http://www./Forage management Production and
maintenance. htm. (3/2/2008).

Miller H. P., and R. A. Perry. (1968). Preliminary studies on the establishment
of townsille Lucerne Stylosanthes humilis in uncleared native pasture at
Katherine N.T. Aust. J. Exp. Agric. Anim. Husb. 8:26-32.

Organigi R. A. (1982). Ecological and phytochemical studies on solenostemma
orgel growing in Saudi Arabia: 1- germination of the seeds under different
condition. J. Coll. Sci. King Saudi Univ, 13:17-24.

Zheng, Yuanrun; Xie, Zhixiao; Yu, Yi; Jiang, Lianhe4; Shimizu, Hideyuki;
Rimmington, Glyn M. (2005). Effects of Burial in Sand and Water Supply
Regime on Seedling Emergence of Six Species. Annals of Botany.

95(g7):1237-1245.

Received 2008/05/08
Accepted for Publ. 2009/03/30

60



