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Variate: L
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 12.3333 6.1667 35.18
R.*Units* stratum
A 1 439.1852 439.1852 2505.42 <.001
B 2 1342.9733 671.4867 3830.63 <.001
C 2 160.6578 80.3289 458.25 <.001
AB 2 26.3126 13.1563 75.05 <.001
A.C 2 2.4237 1.2119 6.91 0.003
B.C 4 12.8356 3.2089 18.31 <.001
AB.C 4 4.5185 1.1296 6.44 <.001
Residual 34 5.9600 0.1753
Total 53 2007.2000

dl.u!\)hﬁ Jao gial cpliil) Jalas § gaal)
Variate: D
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 1.148E-06 5.741E-07 0.52
R.*Units* stratum
A 1 9.999E-01 9.999E-01 9.061E+05 <.001
B 2 7.977E+00 3.989E+00 3.615E+06 <.001
C 2 1.060E+00 5.301E-01 4.804E+05 <.001
AB 2 2.802E-01 1.401E-01 1.270E+05 <.001
A.C 2 3.827E-02 1.914E-02 17341.23 <.001
B.C 4 1.666E-01 4.166E-02  37749.28 <.001
AB.C 4 4.142E-02 1.035E-02 9383.71 <.001
Residual 34 3.752E-05 1.103E-06
Total 53 1.056E+01

AlogY¥) dae Jac gial cplal) Jlad § gaad)
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 112.72 56.36 4.10
R.*Units* stratum
A 1 92256.00 92256.00 6715.05 <.001
B 2 476792.68 238396.34 17352.19 <.001
C 2 44777.56 22388.78 1629.62 <.001
AB 2 25256.92 12628.46 919.19 <.001
A.C 2 6344.28 3172.14 230.89 <.001
B.C 4 2946.64 736.66 53.62 <.001
AB.C 4 1369.04 342.26 24.91 <.001
Residual 34 467.12 13.74
Total 53 650322.96

AY
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Variate: E
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 10.1158 5.0579 46.51
R.*Units* stratum
A 1 206.3463 206.3463 1897.40 <.001
B 2 887.5862 443.7931 4080.78 <.001
Cc 2 116.1365 58.0682 533.95 <.001
A.B 2 10.4805 5.2403 48.19 <.001
A.C 2 1.2083 0.6041 5.56 0.008
B.C 4 3.5885 0.8971 8.25 <.001
AB.C 4 4.8923 1.2231 11.25 <.001
Residual 34 3.6976 0.1088
Total 53 1244.0520

@l (2eidl) gha ) (s ginall Jac gial pliil) Jalad J gaal)
Variate: M
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 7.1650 3.5825 29.09
R.*Units* stratum
A 1 364.9100 364.9100 2963.18 <.001
B 2 811.9389 405.9694 3296.60 <.001
C 2 107.5793 53.7896 436.79 <.001
A.B 2 1.8784 0.9392 7.63 0.002
A.C 2 1.6918 0.8459 6.87 0.003
B.C 4 4.7999 1.2000 9.74 <.001
AB.C 4 3.2537 0.8134 6.61 <.001
Residual 34 4.1870 0.1231
Total 53 1307.4040

G el £ ganall ABlat) 3alal) ac gial cbill Julasi (J gand)

Variate: D
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 11.4952 5.7476 24.68
R.*Units* stratum
A 1 349.2251 349.2251 1499.82 <.001
B 2 5177.2858 2588.6429  11117.45 <.001
C 2 462.1989 231.0994 992.50 <.001
A.B 2 44.8733 22.4366 96.36 <.001
A.C 2 16.5047 8.2523 35.44 <.001
B.C 4 34.6505 8.6626 37.20 <.001
AB.C 4 23.1727 5.7932 24.88 <.001
Residual 34 7.9167 0.2328
Total 53 6127.3230
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Variate: L
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 26.7037 13.3519 85.71
R.*Units* stratum
A 1 252.6341 252.6341 1621.80 <.001
B 2 5500.6993 2750.3496  17656.09 <.001
C 2 648.5570 324.2785 2081.73 <.001
A.B 2 6.3704 3.1852 20.45 <.001
A.C 2 2.2459 1.1230 7.21 0.002
B.C 4 91.0696 22.7674 146.16 <.001
AB.C 4 19.6296 4.9074 31.50 <.001
Residual 34 5.2963 0.1558
Total 53 6553.2059

) aaa o glal Gulidl) Jalad ) gand)
Variate: S
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 7.2593 3.6296 10.82
R.*Units* stratum
A 1 121.5000 121.5000 362.13 <.001
B 2 4075.8148 2037.9074 6074.02 <.001
C 2 534.0370 267.0185 795.85 <.001
A.B 2 2.1111 1.0556 3.15 0.056
A.C 2 13.0000 6.5000 19.37 <.001
B.C 4 38.6296 9.6574 28.78 <.001
AB.C 4 19.2222 4.8056 14.32 <.001
Residual 34 11.4074 0.3355
Total 53 4822.9815

) a8 Jacy gial cpll) Julas J gaad)
Variate: D
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 3.048E-03 1.524E-03 54.44
R.*Units* stratum
A 1 1.218E+00 1.218E+00  43506.84 <.001
B 2 4.912E+01 2.456E+01 8.772E+05 <.001
C 2 6.881E+00 3.441E+00 1.229E+05 <.001
A.B 2 1.071E-01 5.356E-02 1913.26 <.001
A.C 2 1.348E-01 6.739E-02 2407.19 <.001
B.C 4 3.465E-01 8.661E-02 3093.80 <.001
AB.C 4 7.045E-01 1.761E-01 6291.52 <.001
Residual 34 9.519E-04 2.800E-05
Total 53 5.851E+01

AO



sl £ ganall A8Lat) Balal) Jac gial cplatl) Jadas § gaadl
d.f. S.S.

Source of variation m.s. v.I. F pr.
R stratum 2 13.8513 6.9256 46.69
R.*Units* stratum
A 1 55.6565 55.6565 375.19 <.001
B 2 2483.4273 1241.7137 8370.66 <.001
C 2 265.3687 132.6844 894.45 <.001
AB 2 2.2785 1.1393 7.68 0.002
A.C 2 0.3224 0.1612 1.09 0.349
B.C 4 42.1937 10.5484 71.11 <.001
AB.C 4 3.7399 0.9350 6.30 <.001
Residual 34 5.0436 0.1483
Total 53 2871.8819
S22 9 51<Y) o gal Cpltl) Judas J ganl)

Variate: H
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 1.581E-04 7.906E-05 1.06
R.*Units* stratum
A 1 1.287E+00 1.287E+00 17339.42 <.001
B 2 2.100E+01 1.050E+01 1.414E+05 <.001
C 2 1.288E+00 6.438E-01 8673.01 <.001
AB 2 1.229E+00 6.145E-01 8277.91 <.001
A.C 2 2.389E-01 1.195E-01 1609.21 <.001
B.C 4 5.291E-01 1.323E-01 1781.83 <.001
AB.C 4 5.929E-01 1.482E-01 1996.64 <.001
Residual 34 2.524E-03 7.423E-05
Total 53 2.617E+01

< g 8l Jaes gial Cplill) Jalad J gaad)
Variate: H
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 1.081E-05 5.407E-06 0.73
R.*Units* stratum
A 1 1.904E+00 1.904E+00 2.571E+05 <.001
B 2 1.362E+02 6.809E+01 9.193E+06 <.001
C 2 7.558E+00 3.779E+00 5.102E+05 <.001
AB 2 7.460E-01 3.730E-01  50352.83 <.001
A.C 2 2.115E-01 1.058E-01 14279.25 <.001
B.C 4 2.927E+00 7.318E-01  98793.66 <.001
A.B.C 4 1.412E+00 3.530E-01  47658.77 <.001
Residual 34 2.519E-04 7.407E-06
Total 53 1.509E+02

AT
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Variate: N
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 2.778E-06 1.389E-06 1.73

R.*Units* stratum

A 1 1.124E+00 1.124E+00 1.404E+06 <.001
B 2 2.236E+01 1.118E+01 1.397E+07 <.001
C 2 4.237E-01 2.118E-01 2.646E+05 <.001
AB 2 4.758E-03 2.379E-03 2971.53 <.001
AC 2 1.321E-02 6.603E-03 8246.60 <.001
B.C 4 1.818E-02 4.546E-03 5677.86 <.001
AB.C 4 5.948E-02 1.487E-02  18573.78 <.001
Residual 34 2.722E-05 8.007E-07
Total 53 2.401E+01
ohedl) Jau gial cplial) Jalas Jgaad)

Variate: F
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 1.011E-05 5.056E-06 4.54
R.*Units* stratum
A 1 1.837E-02 1.837E-02 16485.11 <.001
B 2 2.666E-01 1.333E-01 1.196E+05 <.001
C 2 6.532E-03 3.266E-03 2930.93 <.001
A.B 2 6.023E-04 3.012E-04 270.26 <.001
AC 2 1.343E-04 6.717E-05 60.27 <.001
B.C 4 7.907E-04 1.977E-04 177.38 <.001
AB.C 4 1.281E-03 3.202E-04 287.30 <.001
Residual 34 3.789E-05 1.114E-06
Total 53 2.944E-01

p 5l gl T gial (i) Jalali (J gl
Variate: P
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 1.878E-05 9.389E-06 21.93
R.*Units* stratum
A 1 4.056E-02 4.056E-02  94750.13 <.001
B 2 5.258E-01 2.629E-01 6.141E+05 <.001
Cc 2 5.798E-02 2.899E-02 67719.18 <.001
AB 2 2.434E-03 1.217E-03 2843.33 <.001
AC 2 3.081E-05 1.541E-05 35.99 <.001
B.C 4 4.323E-03 1.081E-03 2524.37 <.001
AB.C 4 6.837E-03 1.709E-03 3992.64 <.001
Residual 34 1.456E-05 4.281E-07
Total 53 6.380E-01

AY
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Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 0.00204815 0.00102407 98.96

R.*Units* stratum

A 1 0.05041667 0.05041667 4871.84 <.001
B 2 0.17238148 0.08619074 8328.75 <.001
C 2 0.01647037 0.00823519 795.78 <.001
A.B 2 0.00381111 0.00190556 184.14 <.001
A.C 2 0.00003333 0.00001667 1.61 0.215
B.C 4 0.00106296 0.00026574 25.68 <.001
AB.C 4 0.00072222 0.00018056 17.45 <.001
Residual 34 0.00035185 0.00001035
Total 53 0.24729815

Laal) Jaw gial ol Julas  gaad)
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 20.8330 10.4165 96.85
R.*Units* stratum
A 1 131.4144 131.4144 1221.85 <.001
B 2 2177.4001 1088.7001  10122.37 <.001
C 2 229.7578 114.8789 1068.11 <.001
AB 2 0.7931 0.3966 3.69 0.036
AC 2 0.4759 0.2380 2.21 0.125
B.C 4 18.2937 45734 42.52 <.001
AB.C 4 0.2546 0.0636 0.59 0.671
Residual 34 3.6568 0.1076
Total 53 2582.8795

i 31 Ja giad cbial) Jalas Jgaad)
Variate: C6
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 3.8936 1.9468 7.14
R.*Units* stratum
A 1 65.0982 65.0982 238.79 <.001
B 2 1374.3229 687.1614 2520.57 <.001
Cc 2 187.4412 93.7206 343.78 <.001
AB 2 2.9705 1.4853 5.45 0.009
A.C 2 3.5520 1.7760 6.51 0.004
B.C 4 53.4536 13.3634 49.02 <.001
AB.C 4 6.8569 1.7142 6.29 <.001
Residual 34 9.2691 0.2726
Total 53 1706.8581

AA
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Variate: F
Source of variation d.f. S.S. m.s. v.I. F pr.
R stratum 2 1.147E-04 5.735E-05 1.75

R.*Units* stratum

A 1 4.391E+01 4.391E+01 1.336E+06 <.001
B 2 8.736E+02 4.368E+02 1.329E+07 <.001
C 2 1.655E+01 8.275E+00 2.518E+05 <.001
AB 2 1.858E-01 9.291E-02 2827.45 <.001
AC 2 5.157E-01 2.578E-01 7845.86 <.001
B.C 4 7.111E-01 1.778E-01 5409.56 <.001
AB.C 4 2.323E+00 5.808E-01 17673.32 <.001
Residual 34 1.117E-03 3.286E-05
Total 53 9.378E+02

S 591 Jans gl o) Jalad J gl
Variate: C8
Source of variation d.f. S.S. m.s. V.I. F pr.
R stratum 2 0.00233704 0.00116852 25.97
R.*Units* stratum
A 1 0.97337963 0.97337963  21635.90 <.001
B 2 6.32555926 3.16277963  70301.01 <.001
C 2 0.35222593 0.17611296 3914.57 <.001
A.B 2 0.34602593 0.17301296 3845.66 <.001
A.C 2 0.00889259 0.00444630 98.83 <.001
B.C 4 0.04611852 0.01152963 256.28 <.001
AB.C 4 0.01531852 0.00382963 85.12 <.001
Residual 34 0.00152963 0.00004499
Total 53 8.07138704
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Summary
The experiment was carried out in the plant canopy of the Department

of Horticulture and Landscape Engineering/College of Agriculture -
University of Karbala for the period from (10/11/2023) to (1/7/2024). with
the aim of knowing the response of two types of olive seedlings to adding
palm frond waste and spraying with tryptophan acid in some characteristics
Phenotypic and chemical growth of olive seedlings (one year old). The first
factor was two olive varieties (Manzanillo and Bashiqgi). The second factor
included palm frond waste at three levels (0, 3%, and 6%). The third factor
included spraying treatments with tryptophan acid at three concentrations
(0, 75, and 150 ml L?). The study was carried out in a factorial experiment
with three factors (2x3x3) with a design Randomized Completely Block
Design (R.C.B.D) with three replicates, with each replicate including (18)
treatments. Thus, the number of experimental units in the study was (54)
experimental units, with (5) seedlings for each experimental unit. The data
analysis process was conducted. Statistically for all studied traits according
to the experimental design using the electronic calculator and the (Genstat
2007) program for statistical analysis, the averages were compared using
the least significant difference (L.S.D) at the probability level (0.05).

The results of the study can be summarized as follows:

e The Manzanillo variety was significantly superior to the Bashiqi variety
in all chemical and root vegetative traits. The increase in seedling
height reached (25.385 cm), the increase in seedling diameter (2.083
ml), the increase in the number of leaves (537.60 leaves per seedling™),
the root length (43.726 cm), and the content of Total chlorophyll (3.250
ml g?1), percentage of carbohydrates (4.734%), nitrogen (2.692%),
percentage of protein (16.131%), and auxin concentration in leaves

(30.843 micrograms g fresh weight).
I



The treatment of adding palm frond waste at a level of (6%) showed
significant superiority for all experimental characteristics and
recorded the highest average increase in seedling height (28.811 cm),
increase in seedling diameter (2.442 ml), number of leaves (611.50
seedling leaves 1), and root length reached ( 54.622 cm) and the total
chlorophyll content (3.810 ml g?), the percentage of carbohydrates
(6.621%), nitrogen (3.254%), the percentage of protein (20.342%)

and auxins (30.843 micrograms g, fresh weight).

The spraying treatment with tryptophan acid (150 ml L) showed
significant superiority for all chemical, vegetative and root traits and
recorded the highest average increase in seedling height (24.689 cm),
increase in seedling diameter (1.781 ml ) and number of leaves
(529.50 seedling leaves ). The total leaf area (17,759 cm?), root
length (45,800 cm), root diameter (4,317 cm), and content Total
chlorophyll (3.310 ml g*), percentage of carbohydrates (4.991%),
nitrogen (2.648%), percentage of protein (16.554%), and average
concentration of auxins in the leaves (30.520 micrograms g fresh

weight).

The double-triple interaction treatments achieved a significant effect
on most of the experimental characteristics, especially the triple-
interaction treatment ( manzanillo variety and organic fertilizer for

palm frond waste at a level of (6%) and (150 ml L) tryptophan.
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