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Abstract 
Homogenized healthy seeds of Triticum aestivum L .Abo -

Greab-3-cultivar were used to study the possibility of using a mixture of 
two protein synthesis inhibitors in Eukaryote and Prokaryote ( 
cycloheximide and chloramphenicol )to increase cold and freezing 
tolerance of wheat . The study was designed as (3x3x3) Factorial 
experiment and carried -out with three replicates according to randomize 
complete block design (RCBD). The first factor was represented by the 
temperature which comprised 20,o,-5 C0

• The second factor was the 
concentration of the antibiotics mixture (cycloheximide 
chloramphenicol) which comprised 0:0,50}1g/mL:50 }lg/mL and 100 
}lg/mL: 100 }lglmL. The third factor was the treatment periods which were 
0, 

12,and 24 hours . 
Different degrees of temperature showed significant effects at 

0.05 level of significance in: plant height, nu .of tillers I plant ,nu. of 
spikes /plant ,length and weight of spikes and weight of 1000 grains. 
Different concenterations of cycloheximide and chloramphenicol mixture 
showed significant effects in :nu .of tillers /plant ,nu. of spikes/ plant 
,weight of spikes ,nu. of grains /spikes and 1000 grains weight .Treatment 
periods showed significant effects in all studied parameters except in 
fresh and dry gluten. 

All the interactions among the studied factors were significant. 
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wl~\3 Y.J~~~LJI ~ ) r,\~1 [.Jl:.. o..)_p..yJ\ 3 ~~foL.J~ ~kJI 

:;\~\ w~~ ~~ ~j ~~ J~l_jfo.ll (::A ~kJ\ ~ (Lt~3 ..... ,.1~1 
• .J~ ~ LiJI ~ .<-'.1\ ~ ·~1 wlu.a.,JI • J • ~ <.? l.£r e J 



N 
\C 
t.H 

i 
I 

~~ ~~ ;;l.Jw~_; ~W\ ~ ~ftl ;;J.A_; (Cycloheximide and chloramphenicol) ¥-..9 ;;_)~\ ~4-1-JJ ~l;j -1- J_;~l 

uG.. ~~ ~_)~~ J..p. UJ\ OJ-.9 I ~/y~l j~ ~~·· ~~ J_,.b ~u....Jl j~ ,;:,.Lf:-1 ~\.b...:,~\ j~ ,;;.L:-ill e. U:i) o)._?-11 4-J.l 1 • U;!-l • U.JJ 

(~~/~) (~~/~) (~) I (~) ( r---') wlf:-1 (~) (o eo) , 

0.11 a o.35 a 1.99 b 8.65 b 2.20 b 2.40 b 94.99 b 20 34.95 b 46.89 a 

0.12 a 0.37 a 36.11 b 50.04 a 2.26 a 9.30 a 2.57 a 2.77 a 99.04 ab 0 

0.12 a 0.36 a 37.61 a 51.68 a 2.31 a 9.09 ab 2.50 ab 2.76 a 100.72 a 5-
I 

I j:.Sji..ll 

f'l _j;. sA: LA) 

( J.-.1 

2.45b I 
I 

0.12a 0.37a I 36.94a 52.70a 2.33a 9.13a 2.25b 98.84a 0 

i 

O.lla 0.34a 36.44ab 46.94b 2.05b 8.81a 2.29b 2.61ab 97.59a 50 
I 

0.12a 0.37a 35.30b 48.97ab 2.17ab 9.10a 2.73a 2.88a 98.33a 100 

I ~Uu.l\ 0 .\..4 

I (~l..u.) 

O.lla 0.37a 37.23a 57.98a 2.52a 9.77a 3.10a 3.22a 102.45a 0 

O.lla 0.35a 36.05ab 45.15b 1.98b 8.4lb 2.03b 2.31b 94.25b 12 
I 

45.47b 1 0.12a 0.36a 35.39b 2.06b 8.85b 2.14b 2.41b 98.06ab 24 

_b 

L 
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N 
1.0 
.j;o. 

I 

' 
I 
I 

I 

I 

I 

I 

I 

I 

u4 ~_J].S 
(~~/~) 

0.12 ab 
0.12 ab 
O.iO b 

0.12 ab 
0.!2 ab 
0.12 ab 
0.13 a 

0.10 ab 
0.12 ab 

0.12 a 

0.10 a 
0.10 a 
0.12 a 
0.!2 a 
0.12 a 
O.il a 
0.12 a 
0.13 a 

0.12 a 

O.l! a 
0.12 a 
0.10 a 
0.12 a 
0.12 a 
0.12 a 
0.11 a 
0.!2 a 

(4-J u.afil o..l.A X o)~l ... ::.Jl~_;J) OH.J ( cydo + chlo .b#) X o)~\ w4-_;J 6H J,5..!J:i.l\ _;jji..:; (2) J.J~I 
~~ wL:U.J -\.Jwfo.J ~Wl ~ (.&.l u.afil oJ.A x cydo + chlor .b# J.:.S .. .>·i) 6H.J 

I ....,.b_) ~_jl.S I 4:.. WJl 0).9 
----"·------- ·------- --· --- . --- -- -· . -

/'-;1~\..l.JC. ~l<.Jj.J J.;b J,Li....Jl ..l.JC. I >- lh..:".'il ..l.JC. wL,..i.ll tu:;) 

(~) ~ (~) ~I wt,W/ wt,W (F') (~~/~) 
(F') 

0.35 ab 35.77 bed 53.0! a 2.3! ab 8.93 ab 2.01 (' 2.21 (' 100.52 a 
0.36 ab 34.93 cd 46.62 ab 1.90 c 8.73 ab 2.16 be 2.42 be 95.89 ab 
0.35 ab 34.!6 d 41.04 b 1.77 c 8.27 b 2.43 abc 2.55 abc 88.55 b 
0.36 :tb 36.86 abc 51.42 a 2.34 ab 9.33 a 2.38 abc 2.61 abc 96.73 ab 
0.36 ab 36.30 a-d 45.04 ab 2.02 be 8.86 ab 2.28 be 2.56 abc 97.70 ab 
0.38 ab 35.18 cd 53.64 a I 2.41 a 9.72 a 3.04 a 3.15 a 102.70 a 
0.40 a 38.19 a 53.66 a I 2.34 ab 9.12 ab 2.34 be 2.52 abc 99.28 a 
0.30 b 38.08 ab 49.14 ab 2.24 ab 8.83 ab 2.44 abc 2.84 abc 99.17 a 

0.38 ab 36.56 a-d 52.23 a ' 2.34 ab 9.31 2.72 ab 2.93 ab 103.73 a a 

0.39 a 36.26 ab 57.09 ab 2.40 9.67 a 3.05 a 3.22 a 103.33 a 
abc 

I 0.35 a I 35.44 b 41.9! d !.80 d 7.88 c !.71 b !.95 d 89.39 c 
0.32 a 33.16 c 41.67 d !.77 d 8.39 be 1.84 b 2.01 cd 92.24 be 
0.36 a 37.!0 ab 56.59 abc 2.51 ab 9.90 a 3.19 a 3.27 a 10!.97 ab 
0.37 a i 35.81 b 47.10 cd 2.07 cd 8.94 ab I 2.27 b 2.50 cd 97.00 abc 

I 0.38 a 35.42 b 46.42 d 2.19 be 9.07 ab 2.24 b 2.56 bed 98.16 abc 
0.35 a 38.33 a 60.26 a 2.64 a 9.75 a 3.07 a 3.!6 ab 102.04 ab 
0.34 a 36.89 ab 46.45 d 2.05 cd 8.4! be 2.10 b 2.47 cd 96.36 abc 

I 0.39 a 37.60 ab 48.32 bed 2.22 be 9.10 ab 2.33 b 2.66 abc 103.77 a I 

I 0.40 a 

I 
37.13 ab 56.62 ab 2.50 9.61 ab 2.52 be 2.67 be 100.52 ab I 

I ab 
0.35 a I 36.91 ab 50.64 be 2.27 be 9.05 be 2.11 c 2.36 c 98.92 ab 
0.37 a 36.77 ab 50.83 be 2.22 be 8.71 bed 2.10 c 2.32 c 97.08 ab 
0.33 a 37.72 a 55.38 ab 2.33 be 9.48 ab 2.83 b 3.01 b 101.80 ab 
0.35 a I 36.16 abc 42.51 c 1.85 d 8.23 cd !.97 c 2.30 c 92.69 b 
0.34 a 35.43 abc 42.91 c 1.98 cd 8.71 bed 2.08 c 2.51 be 98.26 ab 
0.37 a 36.83 ab 61.94 a 2.73 a 10.22 a 3.96 a 3.98 a 105.02 a 
0.36 a 35.08 be 42.30 c 1.81 d 7.95 d 2.00 c 2.26 c 9l.l3 b 
0.38 a 33.98 c 42.66 c 1.98 cd 9.14 be 2.24 c 2.40 c I 98.82 ab 

------
j:Sy.ll 

(('I f'l~ _;fo.l..) 

0 
50 
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() 

50 
100 
0 

50 
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~t.....llo..l.A 
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12 
24 
0 
12 
24 
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24 
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(~L..) 

0 

l2 
24 
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12 
24 
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N 
1.0 
tJI 

-.£4- 0:!=ifo 
ri-lri-) 
(~ 

I 

0.12 abc 

0.10 be 
i 

0.10 be I 
! o.n abc 

I 0.12 abc 
1 0.12 abc 

0.12 abc 

0.09 be 

0.09 be 

0.14 abc 
0.10 be 

0.11 abc 

0.11 abc 

0.13 abc 

0.13 abc 

0.11 abc 

0.13 abc 

0.13 abc 

0.12 abc 
0.13 abc 

0.16 a 

0.08 c 

0.13 abc 

0.10 be 

0.12 abc 

0.10 be 

0.14 ab 

~.) 0:!=ifo 
ri-lri-) 
(~ 

0.40 a 

0.34 a 

0.33 a 

0.37 a 

0.38 a 

0.33 a 

0.41 a 

0.32 a 

0.31 a 

0.42 a 
0.31 a 

0.36 a 

0.33 a 

0.36 a 

0.38 a 

0.32 a 

0.44 a 

0.39 a 

0.37 a 
0.41 a 

0.42 a 

0.30 a 

0.30 a 

0.30 a 

0.38 a 

0.32 a 

0.43 a 

~UJI uJ..9 '-:'~\.l.Jl;:. 

(ri-) ~ 

35.37 abc 52.01 a-f 

36.27 ab 50.53 a-g 

35.67 abc 56.50 a-f 

36.73 ab 57.70 a-f 

35.67 abc 42.03 d-h 

32.40 be 40.12 c-h 

36.67 ab 61.57 ab 

34.40 abc 33.16 gh 

31.40 c 28.40 h 

37.50 a 58.00 a-e 
36.63 ab 47.00 a-g 

36.43 ab 49.27 a-g 

37.70 a 51.23 a-f 

35.97 abc I 43.97 b-h 

35.23 abc 39.93 fgh 

36.10 ab 60.53 abc 
i 

34.83 abc 5.33 a-g 

34.60 abc 50.05 a-g 

38.53 a 59.86 a-d 
37.83 a 54.38 a-f 

38.20 a 46.73 a-g 

38.73 a 57.21 a-f 

36.83 ab 41.54 e-h 

I 38.67 a 48.68 a-g 

37.73 a 63.73 a 

36.00 abc 43.42 c-h 

35.93 abc 49.54 a-g 

• ~~ ..::.4-iJ .l..:iw~_s J.;.aW\ ~ ~1 ~1~1 0:: ~1.u11 ~'u (3) J.s~1 

~lu).9 ~IJ_,b I ~w...JI .l.Jl;:. y \.b,;.~\ .l.Jl;:. wt.,Ull till) p.l.A 

Cri-) (f""") wt.,U wt.,U/ (f""") A..l..~i 

(~L....) 

2.28 a-g I 9.14 a-d 2.16 d-g 2.29 def 104.07 ab 0 

2.43 a-e 8.98 a-d 1.99 d-g 2.21 dcf 99.92 ab 12 

2.23 a-g 8.68 a-d 1.89 a-g 2.13 def 97.56 ab 24 

2.23 a-g 9.53 a-d 2.65 c-f 2.94 bed I 02.52 ab () 

1.78 fgh 8.09 cdc 1.77 cfg 2.10 dcf 94.67 ab 12 

1.68 ghi I 8.57 a-d 2.05 d-g 2.22 def 90.49 b 24 

2.70 ab I 10.33 a 4.33 a 4.43 a I 103.40 ab 0 

1.20 i 6.56 e 
J 

1.38 g 1.56 f 73.59 c 12 

1.41 hi 7.92 de 1.59 fg 1.67 ef 88.67 be 24 

2.56 abc 10.00 ab , 2.67 c-f 2.81 b-e 98.82 ab 0 
2.17 b-g 9.20 a-d 2.21 d-g 2.49 c-f 95.27 ab 12 

2.29 a-f I 8.77 a-d 2.27 d-g 2.54 c-f 96.09 ab 24 

2.29 a-f I 9.60 a-d I 3.0-t bed 3.11 bed 102.42 ab 0 

1.83 c-h 8.26 bed 2.03 d-g 2.31 def , 89.38 be 12 

1.94 d-h 8.73 a-d 1.77 cfg 2.27 dcf 101.28 ab 24 

2.66 ab 10.09 ab I 3.85 ab 3.88 ab 104.67 ab 0 

2.23 a-g . 9.37 a-d i 
I ' 

2.56 dcf 2.38 dcf 106.34 ab 12 

2.34 a-f 1 9.70 a-d 1 2.69 c-f 1 2.86 bed 97.10 ab I 24 

2.65 ab I 9.70 a-d 2.73 c-f 2.90 bed 98.67 ab 0 
2.20 b-g i 8.97 a-d 2.14 d-g 2.50 c-f 101.58 ab 12 

2.15 b-g 8.68 a-d 2.15 d-g 2.28 def 97.58 ab 24 

2.46 a-d 9.32 a-d 2.80 cdc 2.97 bed 100.47 ab 0 

1.95 c-h I 8.33 bed 1 2.11 d-g 2.50 c-f 94.03 ab 12 

I 2.32 a-f I 8.83 a-d 2.42 d-g 3.06 bed 103.01 ab 24 

2.82 a 10.24 a 3.68 abc 3.61 abc 107.00 ab 0 

2.00 c-g 7.92 de 2.06 d-g 2.53 c-f 93.47 ab 12 

2.20_ ~-~- 9.79 abc 2.43 d-g 2.65 c-f 110.70 a 24 
L_ 
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