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Abstract

The study was carried out during the winter of 2002-2003 ,using
spring wheat Triticum aestivum L.(Abu-Greab-3-cultivar).The study
aimed to investigate the possibility of using ethylen glycol (an
antifreezing solution )for induction of freezing tolerance in wheat plants
by seeds soaking method. The study was carried out in three replicates
and designated as (4x5)factorial experiment according to randomize
complete block design with two factors.

The first factor was ethylen glycol concentrations with comprised
four levels (0,5,10,and 20%,v/v)while the second factor comprised five
periods of exposure to —5 ¢(0,12,24,48 and 72 hrs).

Different concentrations of ethylen glycol were showed significant
effects at 0.05 level of significant in:-area of the first leaf after 15,30 and
60 days ,area of second leaf after 30 and 60 days;area of third leaf after
60 days ;fresh weight of first ,second and third leaves ; dry weight of
second and third leaves; plant dry weight ;No. of leaves in main stem
after 30 days ; total No. of leaves /plant after 60 days and the No.of
stomata/mm’ , while there were no significant effects in amount of
protein and chlorophyll a and b.

Different exposure periods were showed significant effects in :-
area of first and second leaves after 15,30 and 60days; area of third leaf
after 30 and 60 days; fresh and dry weight of first ,second and third
leaves and the complete plant ;No.of leaves in main stem after 15 and 30
days ;Total No. of leaves / plant after 60 days and chlorophyll a and b
,while no significant effects were noticed in :No. of stomata/mm” of leaf
surface and amount of protein.All the interactions between the two
factors were significant except for protein amount. Analysis of
regression between ethylene glycol concenterations and exposure periods
with all studied parameters were also done for those showed significant
differences.
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10.87ab 3.67b 3.13abc 1.80ab 666.66abc | 537.43abc | 410.61ab | 246.15ab | 288.70ab |168.75ab| 44.73abc | 144.73ab 0
10.03abc 3.73b 3.03a-d 1.47a-e | 659.01abc | 550.10ab | 404.91ab | 154.14a-f| 276.15ab | 178.55a | 19.16a-d | 137.56ab 12

9.57abc 3.87ab 2.93a-d 1.57a-e | 648.12abc | 522.08abc |389.48abc| 172.22a-f| 265.23ab | 188.82a | 18.58a-d | 112.86abc 24 20
8.00a-¢ 3.43b 2.70a-d 1.23b-e | 531.14a-d |463.24abcd|312.59a-d| 58.92def | 224.68abc | 179.76a | 10.18bcd | 76.57cde 48

7.17cde 3.53b 2.47cd 1.03de 400.24de 386.15d | 277.98d | 33.18ef | 205.04bc | 210.44a| 6.03cd 72.80cde 72

0.05




(5-) 3)
(pda) ilad) &5 91) (pda) s kb &5 JeSDIS Cptiy) 3us 3
Jalsl) el 3 2 1 Jalsl) el 3 2 1 (p2>/p2a) (%)

139.00b 21.40b 17.47b 14.47a 1050.00a 101.86b 78.10b 53.13b 0
175.47a 25.07a 19.26a 15.67a 1210.00a 126.33a 95.73a 70.17a 5
191.73a 24.00a 18.67ab 15.46a 1260.00a 128.80a 100.20a 72.47a 10
174.93a 24.87a 19.20a 15.67a 1180.00a 125.60a 95.67a 64.90a 20

(Aelw) o il Baa
214.42a 26.58a 19.91a 16.25a 1460.00a 133.25a 114.75a 73.71a 0
188.75a 25.00a 19.50a 15.42ab 1320.00a 131.67a 95.79b 65.75ab 12
187.67a 25.15a 19.83a 16.50a 1320.00a 136.75a 102.83a 71.54a 24
140.33b 21.75b 17.17b 14.50ab 970.00b 105.66b 77.42¢ 56.42b 48
120.25b 20.58b 16.83b 13.92b 790.00b 96.91b 71.33¢ 58.42b 72

0.05




(5-) (4)
() ()
(%)
3 2 1 3 2 1
( /
216.00ab 26.67ab 20.33ab 17.00a 1500.00ab 129.00ab 180.67ab 74.33ab 0
169.00a-d 24.33abc 19.67ab 15.33abc 1410.00ab 122.67abc 90.50abc 61.67ab 12
168.67a-d 24.50abc 21.00ab 17.33a 1380.00ab 134.00ab 102.00abc 67.00ab 24
67.33f 15.67d 13.00c 11.00c 480.00c 61.00d 44.67d 30.67c 48 0
74.00ef 15.67d 13.33¢ 11.67bc 450.00c 62.67d 44.67d 32.00c 72
221.00a 29.00a 21.67a 17.33a 1620.00a 138.33a 117.00a 84.50a 0
183.00a-d 24.00abc 19.33ab 15.00abc 1230.00ab 138.33a 94.67abc 67.33ab 12
188.00a-d 25.33abc 18.66ab 15.67ab 1340.00ab 136.00a 108.00ab 71.67ab 24 5
149.00bcd 23.67abc 18.00ab 15.33abc 980.00bc 114.67abc 95.00bc 63.00ab 48
136.33cde 23.33bc 18.67ab 15.00abc 880.00bc 104.33bc 74.00c 64.33ab 72
214.00ab 25.00abc 19.00ab 15.00abc 1350.00ab 135.00ab 117.67a 66.67ab 0
200.67abc 26.00ab 19.33ab 15.33abc 1350.00ab 139.00a 105.00ab 70.33ab 12
200.67abc 24.00abc 19.33ab 16.33a 1410.00ab 138.67a 105.33ab 78.00ab 24 10
197.33abc 24.67abc 19.33ab 16.33a 1260.00ab 134.00ab 97.00abc 74.67ab 48
146.00bcd 20.33cd 16.67bc 14.33abc 910.00bc 97.33c 76.00c 72.67ab 72
206.67abc 25.67abc 19.00ab 15.67ab 1350.00ab 130.67ab 115.67a 69.33ab 0
202.33abc 25.67abc 19.67ab 16.00ab 1280.00ab 122.67abc 93.00abc 63.67ab 12
193.33a-d 27.00ab 20.33ab 16.67a 1190.00ab 138.33a 96.00abc 69.50ab 24 20
147.67bcd 23.00bc 18.33ab 15.33abc 1170.00ab 113.00abc 83.00bc 57.33b 48
124.67def 23.00bc 18.67ab 14.67abc 920.00bc 123.33abc 90.67abc 64.67ab 72
0.05




o (5-) :(5)

b a
s ol )8 fanle) i BIRS CRBY) 58 5
b(cweﬁ o - (pe/pale) s _nl) AeS (Cole/ a3 il 2ae (%)J s
(p2>/p2>)
0.79a 2.30a 204.95a 83.12bc 0
0.81a 2.26a 196.39a 81.38c 5
0.75a 2.26a 187.78a 94.85a 10
0.73a 2.36a 198.61a 88.77ab 20
(Aelw)a milleae
0.83ab 2.39a 196.06a 83.90a 0
0.88a 2.35a 199.18a 86.81a 12
0.78abc 2.29ab 195.26a 89.34a 24
0.72bc 2.27ab 208.85a 88.23a 48
0.66¢ 2.16b 185.29a 86.91a 72

0.05




a (5-) (6)
(1 ¢ 1) bl
b a « /
0.93ab 2.50a 195.48a 82.49ab 0
0.97a 2.47a 210.24a 81.34b 12
0.77abc 2.27ab 168.07a 88.30ab 24 0
0.67abc 2.27ab 216.37a 83.43ab 48
0.63bc 1.97b 234.58a 80.02b 72
0.80abc 2.43a 131.14a 82.18b 0
0.77abc 2.17ab 193.69a 81.48b 12
0.90ab 2.40a 200.86a 80.25b 24 5
0.80abc 2.17ab 219.20a 82.93ab 48
0.77abc 2.13ab 171.48a 80.05b 72
0.80abc 2.37a 204.79a 83.42ab 0
0.80abc 9.37a 181.34a 96.59ab 12
0.73abc 2.20ab 199.82a 100.99a 24 10
0.70abc 2.17ab 185.89a 97.85ab 48
0.70abc 2.17ab 167.07a 95.50ab 72
0.80abc 2.27ab 187.27a 87.52ab 0
0.97a 2.40a 211.48a 87.83ab 12
0.70abc 2.27ab 212.30a 87.73ab 24 20
0.70abc 2.47a 213.96a 88.96ab 48
0.53¢ 2.37a 168.03a 92.06ab 72

0.05




