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Résumé

L'objectif de ce travail est de déterminer dans quelle mesure deux
variétés de blé dur et de blé tendre réagissent, lorsque les grains sont
immergés dans des nanosolutions d'argent et de zinc .Nous avons étudié
divers parametres morphologiques et physiologiques sous I'influence de
nanosolutions au stade de la croissance.

Criteres morphologiques (nombre de feuilles, surface foliaire,
circonférence de la tige, longueur de la tige)

Parametres physiologiques (pourcentage de germination, teneur en
eau des feuilles, teneur en humidité de la plante).

Les résultats obtenus montrent I'effet positif des nanofertilisants sur
la circonférence de la tige, la surface foliaire et le nombre de feuilles dans
les deux variétés, car pour la longueur de la TIGE il n'y a pas de
différences par rapport au téemoin, I'efficacité a egalement été démontrée
dans le taux de germination, la teneur en eau de la plante et les qualités
anatomiques.

L'étude a montré qu'en présence de nanosolutions, les deux variétés
de blé étudiées réagissent avec les mémes mécanismes, mais a des degrés
différents .

Mots clés: Blé dur, Nanosolides, Morphologique, Physiologique, Teneur

en humidité
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Abstract

The aim of this work is to find out how well two varieties of softness
(Triticum aestivum L) and durum wheat (Triticum durum Deaf), respond,
when the grains are immersed in nanosolutions of both silver and zinc.

We studied various morphological and physiological parameters under the
influence of nanosolutions at the growth stage.

Morphological criteria (number of leaves, leaf area, stem
circumference. stem length)

Physiological parameters (germination percentage, water content of
leaves, moisture content of the plant) Anatomical study of both the stem,
root and leaf.

The obtained results show the positive effect of nanofertilizers on the
stem circumference, leaf area and the number of leaves in both varieties ,
as for the length of the STEM there are no differences compared to the
witness, the effectiveness was also shown in the germination ratio, the
water content of the plant and anatomical qualities.

The study showed that in the presence of nanosolutions, the two
studied wheat varieties respond with the same mechanisms, but to different
degrees
Keywords: Durum wheat, Nanosolids, Morphological , Physiological,

Moisture content.
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NPs: Nanoparticles

FW: (weight foul) «h i ¢l

DW: (Dry weight) <ladl ¢y 55l

TRE: ol Sl 5 sinal

TM: Tendre MAOUNA

DB: Dur BOUSSELEM

PS: (Poids sec ) <l o5

PF: (Poids fraic) z 3l s cuda )i ¢y 55l

PT: a8l )5

Zn-NPs: 4 50l <l 3l 338 Nanoparticules de Zinc
Ag-NPs : 4 5Ll 4228)) 338> Nanoparticules d'argent

LSD: Least Significant Differences Test s sixe (5,8 Jil il
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ANOVA
Source of
F crit P-value F MS df SS Variation
3.885294 0.000225 18.33312 1703.155 2 3406.311 Sample

4747225 0.000192 27.95511 2597.042 1 2597.042 Columns
3.885294 0.008256 7.346126 682.4585 2 1364.917 Interaction
92.90046 12 1114.806 Within

17 8483.076 Total
Ly A (sl Jalas o(0 1) Balal)

ANOVA

Source of
Variation SS df MS F P-value F crit

Sample  0.166358 2 0.083179 3.322183 0.071089 3.885294
Columns  0.120868 1 0.120868 4.827481 0.048383 4.747225
Interaction 0.091736 2 0.045868 1.831974 0.202153 3.885294
Within 0.30045 12 0.025038

Total 0.679413 17

ANOVA

Source of
F crit P-value F MS df SS Variation

3.885294 0.782567 0.250254 0.353204 2 0.706409  Sample

4747225 4.72E-05 38.20019 53.91511 1 53.91511 Columns

3.885294 0.159758 2.145311 3.027856 2 6.055712 Interaction
1.411383 12 16.9366 Within

17 77.61384 Total

ANOVA

Source of
Variation SS df MS F P-value F crit

Sample  8.676033 2 4.338017 7.027088 0.009546 3.885294

Columns  0.317339 1 0.317339 0.514053 0.487111 4.747225

Interaction 4.445544 2 2.222772 3.600635 0.059581 3.885294
Within ~ 7.407933 12 0.617328

Total 20.84685 17
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ANOVA
Source of
F crit P-value F MS df SS Variation
3.885294 0.283086 1.404542 12.86576 2 25.73151  Sample
4747225 0.06792 4.024563 36.86542 1 36.86542 Columns
3.885294 0.177278 2.005263 18.36842 2 36.73684 Interaction
9.160106 12 109.9213  Within
17 209.255 Total
Gl J sk s s s il 2+ ©) @alal)
ANOVA
Source of
Variation SS df MS F P-value F crit
Sample  2928.272 2 1464.136 19.00292 0.000191 3.885294
Columns 49.94168 1 4994168 0.64819 0.436423 4.747225
Interaction 1044.236 2 522.1178 6.776533 0.010726 3.885294
Within 9245751 12 77.04793
Total 4947.024 17
cMY\%JJ@#\M\QﬁLﬁM;(.W)M\
ANOVA
Source of
F crit P-value F MS df SS Variation
3.885294 0.022512 5.291426 619.6945 2 1239.389  Sample
4747225 0.210726 1.748409 204.7613 1 204.7613 Columns
3.885294 0.642101 0.459774 53.84554 2 107.6911 Interaction
117.113 12 1405.355  Within
17 2957.197 Total
Glill gl (5 giaall (b Jilat o (0 V) adall
ANOVA
Source of
F crit P-value F MS df SS Variation
6.04E-
3.885294 08 89.77835 5200.343 2 10400.69  Sample
4747225 0.51239 0.455806 26.40222 1 26.40222 Columns
9.82E-
3.885294 09 123.6628 7163.074 2 14326.15 Interaction
57.92424 12 695.0909 Within
17 25448.33 Total

Blad) 5y LIS Jsda o g (ol Jilai 1 (4 A) Gadall

AT



adkal) daild

ANOVA

Source of

F crit P-value F MS df SS Variation
9.94E-

3.885294 06 34.92157 2021.77 2 4043.54 Sample

4747225 0.23922 1.533822 88.80002 1 88.80002 Columns
2.94E-

3.885294 09 152.4951 8828.64 2 17657.28 Interaction

57.89459 12 694.7351  Within

17 22484.35 Total
Slaall 318 LIA (i je Jaws gia (i Qs g (¢ ) (3alal)

ANOVA

Source of

Variation SS df MS F P-value F crit
Rows  18.20042 1 18.20042 0.16308 0.725423 18.51282
Columns 312.117 2 156.0585 1.398323 0.416958 19
Error 223.208 2 111.604

Total 553.5255 5
bl 3 i claws ugud:\laﬁ:(\ ~)L§A.\A.“

ANOVA

Source of

Variation SS df MS F P-value F crit
Rows  30351.17 1 30351.17 119.6446 0.008254739 18.51282

Columns 8611.897 2 4305.948 16.97409 0.055635641 19
Error  507.3554 2 253.6777

Total 39470.42 5

Sl JalaZile ol o adl jlad ol Qa5 (YY) Balal)

ANOVA

Source of

Variation SS df MS F P-value F crit
Rows  265.7342 1 265.7342 1.054858 0.412373 18.51282
Columns 1074.143 2 537.0713 2.131957 0.319289 19
Error  503.8293 2 251.9147

Total 1843706 5
Gl 8 il e (ol Jilas () ¥) galal)

AY



adlall Aaild

ANOVA
Source of
F crit P-value F MS df SS Variation
3.885294 0.010637 6.794301 4.76E+09 2 9.53E+09  Sample
4.747225 0.234534 1.566719 1.1E+09 1 1.1E+09  Columns
3.885294 0.107087 2.70687 1.9E+09 2 3.8E+09 Interaction
7.01E+08 12 8.41E+09  Within
17 2.28E+10 Total
Ol Aabie Jaus gia ol Jalss (V) Galal)
ANOVA
Source of
Variation SS df MS F P-value F crit
Rows  3830.932 1 3830.932 3.591945 0.198537 18.51282
Columns 405.4771 2 202.7386 0.190091 0.840272 19
Error 2133.068 2 1066.534
Total 6369.478 5
48 0l 5 claws (b Julas () £) (Balal)
ANOVA
Source of
F crit P-value F MS df SS Variation
18.51282 0.590975 0.401829 6853.964 1 6853.964  Rows
19 0.786076 0.272141 4641.891 2 9283.782 Columns
17056.92 2 34113.83 Error
5 50251.58 Total
48 )5l dpalaal) Adulal) claw (b s 5() ©) (dadall
ANOVA
Source of
F crit P-value F MS df SS Variation
18.51282 0.146399 5.370133 41828.49 1 41828.49  Rows
19 0.805929 0.240803 1875.642 2 3751.284 Columns
7789.098 2 15578.2 Error
5 61157.97 Total
48 4l dpaiany) Al las oplad Jalss (V1Y) aalal)
ANOVA
Source of
F crit P-value F MS df SS Variation
3.885294 3.84E-07 64.37083 16587.57 2 33175.14  Sample
4747225 0.011291 8.935196 2302.49 1 2302.49  Columns
3.885294 0.000561 14.89273 3837.672 2 7675.345 Interaction
257.6877 12 3092.252  Within

AA



adkal) daild

17 46245.23 Total

JM\@J&JQLJ}L@)&@N@:(\V)M\

ANOVA
Source of
F crit P-value F MS df SS Variation
1.64E-
3.885294 14 1184.746 6011.44 2 12022.88  Sample
6.22E-
4747225 16 3193.081 16201.8 1 16201.8  Columns
1.12E-
3.885294 12 582.5181 2955.716 2 5911.433 Interaction
5.074033 12 60.8884 Within
17 34197 Total
D3l s s WA (i e Jan gle (s Jilai (Y A) Gadall
ANOVA
Source of
Variation SS df MS F P-value F crit
Rows 94.32735 1 94.32735 0.686216 0.494571 18.51282
Columns 980.6245 2 490.3123 3.56694 0.218965 19
Error 274.9204 2 137.4602
Total 1349.872 5
JM\EJ&&M@MJ&SN:(\Q)M\
ANOVA
Source of
Variation SS df MS F P-value F crit
Rows 4219.862 1 4219.862 0.936855 0.4352 18.51282
Columns 29873.82 2 14936.91 3.316154 0.231688 19
Error 9008.574 2 4504.287
Total 43102.26 5
Jjaj\ﬁ)uﬁsﬂm.uugud:\h.}:(* ~)C§ald\
ANOVA
Source of
Variation SS df MS F P-value F crit
Rows 286.0742 1 286.0742 0.541574 0.538388 18.51282
Columns 539.9311 2 269.9656 0.511078 0.661779 19
Error 1056.455 2 528.2275
Total 1882.46 5

A4



