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Table (1): source of variation and estimated variation on studied characters
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Table (2): Duncan Test of main Factors Effects on studied characters
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Figures carrying the same letter perpendicularly for each factor do not differ significantly at rate
0.05 according to Duncan Test multiple ranges.
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Table (3): Effects of interactions between Stratification conditions and Stratification
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Figures carrying the same letter perpendicularly do not differ significantly at rate 0.05 according to
Duncan Test multiple ranges.
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Table (4): Duncan test of interaction effects between Stratification conditions and
Soaking water temperature degrees on studied characters.

i alofAlizl) L I s FEIA ‘alal il ¢ leladll
GsY) 2 Seedling f.m/ﬂ.ul\. Jsh Yo luiy) Ay i) 3 paadix sl iy
Leaves di Seedling G. .
NO iameter/ length/cm percentage% G. T_r(_eatrr_\ents Intgr_actlons.
' mm energy% stratification condition*soak/C
66.03 b 594 b 49.29 b 44.84 ¢ 30.11 ¢ oee GuxAa3l
Refrigerator*no soak
77.31 ba 6.45 ba 52.50 ba 49.32 c-a 33.10 c-a 330 4a30
Refrigerator*30C
82.20 ba 6.96 ba 55.62 ba 49.28 c-a 31.86 cb A0 et x 4a30
0C4Refrigerator*
105.65 a 8.56 a 67.40 a 55.32 ba 36.56 a 250 e x 4230
0C5Refrigerator*
87.60 ba 741 a 62.76 ba 5042 c-a 32.69 c-a 260 et x Aa35
Refrigerator*60C
6443 b 591 b 4781 b 47.68 cb 30.53 cb aE OUX ke
Incubator*no soak
72.16 b 6.33 ba 5032 b 49.96 c-a 32.73 c-a #30% s
Incubator*30C
79.97 ba 6.88 ba 52.53 ba 50.61 c-a 33.39 c-a A0 X yiida
Incubator*40C
88.65 ba 7.48 ba 60.39 ba 56.72 a 35.23 ba 850 e X yiida
Incubator*50C
84.18 ba 7.18 ba 56.42 ba 49.01 c-a 32.75 c-a 260 _yae X yiida
Incubator*60C
Aria (S0 Al s (.05 dm‘dwmhwu@\JuJﬂ\umvﬂﬁm‘;ﬂ\ .J;\}S\J}«J\ ?GJY‘

g_al,g.‘ud\
Figures carrying the same letter perpendicularly do not differ significantly at rate 0.05 according to
Duncan Test multiple ranges.
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eh) 288 AL s e jlall slall 8 jeadl Gls 3 dncatil) &) yi d;\m Sl Al el csial )
50 sl s auali o 45 JAN) Gl AN (s B gine Clish m s (5 saall) (i Laal
&\&793UA5L5}\ML5)134}?L«1195@M\)&Mdm‘;s\‘5£c\}&43\1\u156
_\.x..a.u]\aﬂ@bwg_qlmebe&,a402¢hd_\]\pujmjmu}md;\ﬂmd\)kﬂdm
35as (6 Jsaall) oSin L) gl ey a8 AN Jalull iy W %60 erll da 25 a5 45
sl cw\@)ud\jeﬁ45Maﬁjuﬂ\@w\dﬂmu\} (AN G A giea B 8
e)ﬁd)mé)m}e&al:SOchéﬂ\ )k | )\.LS\Y dmbjs\&c\jdms‘ﬁ\ USESO"‘%JA:’
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Table (5) :Duncan test of interactions effects between stratification periods and
Soaking water temperature degrees on characters studied.

Al i) el
Bl b . 0/ wd Nt 5o s A X syl dpaiil) 5 58

RS alofalil) dL‘;d“jj' /°“’1'~g‘ il I EER| 3/ sl

G5y Seedling - ' Yodilsy! Treatments
Seedling | percentage ;

Leaves leg le % G. Interactions

NO. diameter/ len tk?/cm energy% Stratification

mm g period/day*soak
degree/C
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42,10 i 4.02 h 3393 i 40.68 f 26.32 h af () guXduall ) g0
no S.*no Soak

46.37 i 426 hg 34.56 i 42 42 fe 30.10 h-f | 5 30_<&Xxauai ;40
no S.* soak 30C

48.07 i 446 hg 38.38 ih 46.01 f-d 29.66 h-f | 540 _eexiual Gon
0C4no S.* soak

60.60 i-f 5.29 hg 43.63 i-g 47.84 f-d 3222 9-C | & 50 e&Xanali ¢ s
0C5no0 S.* soak

51.91 ih 4.53 hg 38.80 ih 4433 f-d | 28.73 h-g | & 60 e&Xuali G0
0C6n0 S.* soak

55.80i-g 5.06 hg 43.00 ih 45.07 f-d | 28.83 h-g | =& 052 Xan]lS5imal
S.15d* no soak

62.84 i-f 5.40 h-f 44.73 i-g 48.25f-d | 31.83 g-d | »30_4& Xanl5iuail
S.15d*soak 30C

69.68 i-f 5.47 h-f 46.26 i-g 4799 f-d | 31.11 h-d | 4404 Xan]53ua5
S.15d*soak 40C

73.73 i-d 6.04 h-f 48.89 h-f 50.35e-b | 3435f-b | 550,4& Xa]53ual
S.15d*soak 50C

. ) i 3 i ¢ 60 a8 Xa 5] Sauals
70.67 i-f 5.76 h-f 48.55 h-f 48.16 f-d 32.12 g-c S 150*s0ak 60C

73.90 i-d 6.18 g-e 50.92 h-f 51.21 d-b 3457 f-b | e U5 Xp 302
S.30d* no soak

83.40 h-c 7.36 f-d 56.37 g-e 5735 b 36.21 d-b | 304 Xa5303uaid

S.30d* Soak 30C
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93.96fc | 787 ec | 5950 f-d | 57.15 b | 36.93c-b | 240,eE Xa5302as
S.30d* Soak 40C

1070;3% 8.80 d-b | 76.53 c-a | 52.06 d-b | 35.00 e-b | i 50,eE X 530305
: S.30d* Soak 50C

103eé5b 8.40 dc | 67.14 ec | 56.63bC | 37.42 b | &605E Xas308mns
: S.30d* Soak 60C

89.22gb | 844 dc | 6634 ec | 48.08 f-d |31.56 g-d | set sy XpsdSanan
S.45d* no soak

0 6d§3b 854 d-b | 69.98 dc | 50.69 e-b | 3333 g-b | 230 XasdSaan
: S.45d* Soak 30C

949 cb | 72.16 d-b | 48.62 f-c 2 40mE X 545 i
112.63¢h 328200 | g i doane

14637a | 1195a | 8653 a 7383 a | 41.95a | 505 Xps450an
S.45d* Soak 50C

1727ba | 1049 ba | 83.86 ba | 49.47 eb | 32.61g-b | 460 xps5as
: S.45d* Soak 60C

saie oS0 lad) Caa 0,05 Jldial (6 e dic Lsiea a3 Y Cagyal) (i Gl Al aalgll dseall 8 WY

Gl

Figures carrying the same letter perpendicularly do not differ significantly at rate 0.05 according to

Duncan Test multiple ranges.

Ly yaall COlalrall 33N Jalail) il K jlaal (6) Jsaad)

Table (6) Duncan test of trinal interactions effects of studied treatments

3y e
Leaves
NO.

G
(,L/Id:».ﬂ\
Seedling
leg
diameter/
mm

Bl sk
ansfALLE)
Seedling

leg
length/cm

Gy A
G. percent-

tage %

aadal)
VoAl
G.
energy%

:&;‘)g* Al B yia i uJL
ezl
stratification Condition*
stratification
period/day*soak degree/°C
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41.07 g

3.86 n

33.63 m

3771 g

2520 h

o€ O suXaudall () suX Aadl

Refrigerator*no S.*no soak

48.27 e-g

4.34 mn

33.73 m

40.58 f-g

30.72 d-h

8 30 08 X 3l ( suxAnd
Refrigerator*no S.*soak
30C

48.53 e-g

4.56 n-l

39.65 k-m

45.63 c-g

27.98 e-h

2 40 et X apall ) saxAadl
Refrigerator*no S.*soak
40C

67.27 c-g

5.76 h-n

45.40 i-m

47.37 b-g

32.88 c-h

p 50 a8 X auall G puxAadl
Refrigerator*no S.*soak
50C

53.38 d-g

4.62 k-n

40.20 k-m

43.22 e-g

27.67 f-h

60 e X 2uiali () XAl
Refrigerator*no S.*soak
60C

51.60 d-g

4.78 jn

41.60 j-m

43.33 eg

27.98 e-h

= O30 Xa ] SxAa3
Refrigerator*15day*no
soak

62.22 c-g

5.20 i-n

4420 i-m

48.20 b-g

31.55 c-h

53008 Xa 5] 5%430
Refrigerator*15day*30C

70.90 b-g

5.30 h-n

47.20 h-m

46.97 b-g

30.93 d-h

2 40 e Xa 5] 5%4a30
Refrigerator*15d*40C

72.13 b-g

6.18 e-n

50.33 g-m

50.54 b-g

35.71 a-g

250 m& Xa ] 5xAa3
Refrigerator*15d*50C

71.87 b-g

5.73 h-n

50.04 g-m

49.09 b-g

31.64 c-h

3 60 348X ] 5xAn3
Refrigerator*15d*60C

78.67 b-g

6.22 e-n

51.79 f-m

51.11 b-g

35.67 a-g

€ 092 Xas30%x4a3l
Refrigerator*30d*no soak

85.96 b-g

7.25 d-n

55.91 el

57.39 b-d

36.51 a-d

8 3048 Xa 530 2uaiixdal
Refrigerator*30day*30C

88.69 b-g

7.77 c-

57.63 e-k

56.53 b-e

36.14 a-e

2 40 a2 Xa530%4230
Refrigerator*30day*40C

111.8 bc

9.32 b-e

81.87 a-c

52.63 b-f

36.32 a-d

2 50 m& X 530x4a30
Refrigerator*30day*50C
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104.07 b-

2 60 m& Xa530x4a3

q 8.69 b-h 72.06 b-f 59.66 b 39.27 a-c Refrigerator*30day*60C
i i i ) ) =€ O3 Xas45%x4a3l
92.78 b-g 8.89 b-g | 69.84 b-g | 47.39 b-g | 31.60 c-h Refrigerator*45day*no
soak
112.80 bc 9.32 b-f 76.17 a-e | 51.11 b-g | 33.26 ¢c-h 2 30 a8 Xa545%4a30
Refrigerator*45day*30C
) i i i 8 40 et Xa545%4a30
120.67 b 10.23a-d | 78.00 a-d | 47.99b-g | 32.40c-h Refrigerator*45day*40C
171.33 a 13.01 a 92.00 a 70.76 a 41.35ab 2 50 a8 Xa545%4a30
Refrigerator*45day*50C
i i i 5 60 a8 Xa545%4a30
12133 b 10.61a-c | 88.73ab | 49.72 b-g | 32.17 c-h Refrigerator*45day*60C
4313 ¢ 4.18 mn 3393 m | 43.84 d-g | 27.44 ch | et suXauall X jida
Incubator*no S.*no soak
4447 fg 419 mn | 3540 Im | 4391 d-g | 29.49 d-h p 30Xl () 91X it
Incubator*no STRA*30C
47.60 e-g 436 mn | 37.11 k-m | 46.40 b-g | 31.34 c-h & 40X 3l (js0X i
Incubator*no S.*40C
53.93 d-g 482 j-n | 41.86 j-m | 48.32 b-g | 31.56c-h & 50Xl (jsux yida
Incubator*no S.*50C
50.44 d-g 443 |-n 3740 k-m | 4544c-g | 29.79 d-h p 60Xl (js0x s
Incubator*no S.*60C
60.00 c-g 534 j-n | 4440 i-m | 46.81 b-g | 29.68 d-h | _«& GsuXan]5amalix yida
Incubator*15day*no soak
63.47 c-g 560 g-n | 4526 i-m | 4831Db-g | 32.12 c-h 030 Xpnl5x yisa
Incubator*15day*30C
68.47 g-b 5.64 f-n 4533 i-m | 49.02b-g | 31.28 c-h 240 Xa215% s
Incubator*15day*40C
7533b-g | 591 fn | 47.45 h-m | 50.16b-g | 32.99 c-h ? 30 Xpnl5x i

Incubator*15day*50C
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2 60%a5]5% iida

69.47 b-g 579fn | 47.06 h-m | 47.22Db-g | 32.60c-h Incubator*15day*60C
) i ) ) ) e O 5uXa 530X it
69.13 b-g 6.15e-n 50.06 g-m | 51.28 b-f | 33.47b-h Incubator*30day*no soak
80.84 b-g 7.47 ¢-m 56.83e-k | 57.36 b-d 3591 a-e 230 xa530% ida
Incubator*30day*30C
99.22 b-f 7.79 b-k 61.37 d-j 57.77 bc 37.71 a-d 840 xa530% isa
Incubator*30day*40C
103.92 b- 850 xa530% isa
q 8.29 b-h 71.19 b-f | 51.49 b-f | 35.58a-g Incubator*30day*50C
) ) r i i 2 60 Xa530% ida
103.62b-d | 8.12 b-h 62.21 C-j 53.59 b-f | 33.85b-g Incubator*30day*60C
85.67 b-g 7.99 b-k 62.84 c-i | 48.78 b-g | 31.53c-h AE (30X 545X s
Incubator*45day*no soak
99.87 b-e 8.06 b-h 63.80 c-i 50.28 b-g | 33.41b-h 230 xp45% i
Incubator*45day*30C
104.5 b-d 8.75 b-g 66.33c-h | 49.24 b-g | 33.24c-h & 40%a545% yiisa
Incubator*45day*40C
121.40 b-d 1089 ba 81.06 a-d 76.90 a 42.55 a | #5008 Xapd5aualix yida
’ Incubator*45day*soak50C
113.2 bc 10.38 ad 79.00a-d | 49.77b-c | 33.05c-h p 60 Xp0453a0X iida

Incubator*45day*60C

Gl

Figures carrying the same letter perpendicularly do not differ significantly at rate 0.05 according to
Duncan Test multiple ranges.
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EFFECTS OF PERIODS AND CONDITIONS OF STRATIFICATION AND
SOAKING IN HOT WATER ON SEED GERMINATION AND SEEDLING
GROWTH OF Melia azedarach L.

Riyadh S. AL-Khaffaf Yaqoob Shamaon Lazar
Forestry Dept. College of Agric. & Forestry / Mosul University / Iraq
Jack_lazaar@yahoo.com

ABSTRACT

This study was carried out in the greenhouse/forestry department /college of
agriculture and forestry, to study the effects of stratification period, hot water
degrees and stratification degrees on seed germination of Melia azedarach seedling
growth. The results showed the superiority of 45 days of stratification in all the
studied characters (germination energy, germination percentage, seedling length,
seedling diameter and number of leaves). The resulted averages were 37.42%,
59.24%, 75.77cm, 9.78mm, 114 leaf respectively. Among the hot water degrees the
superiority in all the characters was in the case of 50°C and gave the averages
35.90%, 56.02, 63.89 cm, 8.02mm, 97.14 leaf respectively. Due to stratification
degrees; 4°C showed superiority in seedling length character only and gave an
average of 57.53 cm. Also the interaction among stratification in the incubator for
45 days and soaking in 50°C hot water were superior in germination energy and
germination percentage characters. Furthermore the interaction of stratification for
45 days in refrigerator and soaking degree 50°C was superior in the characters of

seedling length ,seedling diameter and number of leaves.
Key words : seed cold-warm stratification , hot water soaking, Melia azedarach L.
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