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The effect of nitrogen fertilization and spraying with iron,
manganese, and zinc on the volatile oil yield of tea apple

plants grown in the Green Mountain region.
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Abstract:

A study aimed at testing the effect of nitrogen fertilization rate ( 434 217 «OkgN /ha), and
spraying treatments with iron, manganese, and zinc (iron, manganese, zinc, iron + manganese,
iron + zinc, manganese + zinc, iron + manganese + zinc). And the interactions between them
on the percentage and yield of volatile oil of local sage plants, Salvia fruticosa, Mill. To achieve
the goal of the study, two field experiments were carried out at the experimental farm of the
Department of Horticulture — College of Agriculture in the city of AlI-Bayda — Omar Al-Mukhtar
University. The experiments were carried out using a one—time split plot system in a completely
randomized plot design with three replicates, where nitrogen rates were randomly distributed in
the main plots, while spraying treatments with trace elements were distributed in the sub-main
plots.

The results were that:

Nitrogen fertilization led to a significant increase in the percentage of volatile oil (in leaves/crop
and the total yield of volatile oil in leaves/year), and the yield of volatile oil/crop also increased
significantly with each increase in the rate of added nitrogen, up to the highest level in the two
seasons of the study.

All spraying treatments with iron, manganese, and zinc elements, whether in single or mixed form,
did not reflect any positive effect on the percentage of volatile oil (in leaves/harvest) in both
seasons of the study, with the exception of the first harvest in the first season. All spraying
treatments used in the study achieved significant superiority. In the percentage of volatile oil (in
leaves/harvester), as well as in the second season, the spraying treatments achieved a significant

superiority in the total yield of volatile oil (in leaves/year).

Keywords: Tea apple, Fertilization, Spraying Nitrogen, Iron, Zinc, Manganese, Harvesters.
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B B B AB Bc B ef
0.867 | 1.000 | 0.800 | 0.800 | 1.744 | 2.033 | 1.800 | 1.400 Sl
B B B B A A Bc fg
0.822 | 0.867 | 0.833 | 0.767 | 1.611 | 1.700 | 1.767 | 1.367 Juiadal) + paad)
B B B B BC b-d Bc fg
0.856 | 1.000 | 0.800 | 0.767 | 1.533 | 1.633 | 1.533 | 1.433 Al + paal)
B B B B C c-e d-f f
0.833 1 0.900 | 0.833 | 0.767 | 1.644 | 1.767 | 1.700 | 1.467 il + jadadall
B B B B AB Bc b-d ef
0.878 | 1.000 | 0.867 | 0.767 | 1.654 | 1.698 | 1.733 | 1.530 | &zl + juiaial) + saal)
B B B B AB b-d Bc d-f
0.992 | 0.842 | 0.783 1.754 | 1.692 | 1.420 Jagia
A AB B A B C
A agall
1.000 | 1.133 | 1.000 | 0.867 | 1.711 | 1.867 | 1.667 | 1.600 aa Lad)
A Ab a—f Ef A a—f d-i f-i
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0.933 | 1.033 | 0.933 | 0.833 | 1.744 | 1.867 | 1.667 | 1.667 Laal
AB a-e c—f F A a—f d-i d-i

0.956 | 1.067 | 0.967 | 0.833 | 1.778 | 1.967 | 1.700 | 1.533 Jsiadal)
AB a—-d b-f F A a-c c—i Hi

0.978 | 1.100 | 1.000 | 0.833 | 1.733 | 1.933 | 1.833 | 1.567 Sl
AB a-c a-f F A a—-d b-g g-i

0.889 | 1.000 | 0.833 | 0.833 | 1.567 | 1.700 | 1.700 | 1.433 Jsiadall + asaall
B a-f F F B ci e-i I

0.978 | 1.133 | 1.000 | 0.800 | 1.767 | 1.900 | 1.567 | 1.633 Syl + aall
AB Ab a—f F A a-e g-i e-i

DA ily A ) ‘;'\J:‘-'"m a3 lEal) e gia Ac gana JA)0 44liAa Cig Ji Cijas daleal) agdl] *
005 dugina (ssius 3o (i3 LAY Tad Lisina Ailidagals)

i [@aLsYL o) it S guanall

Byiaal Cpm il Y el dgins Bolaiad A/ LY L) casll (SN Jocand) kil
83 IS ) ddlean) cillaall cimiagl L (3dsan) dhall i IS 8 Lol Jilaia olal) oIS,
Dbl el KU Jycanall 8 dsina saly ol 5 el Jin Gl iadl) Gung il Jaxa
Dbdal) il WIS Yy ana HUSA/N aaS 434 00217 James Cng jiil) A8l s A /3L
45.7266.25 s L «JgY) pusall 3 50/ 166.26 ¢36.53¢50.58 o)laie dinf 3LV
el e SBI angal) 4 S /51 89.30

gsaaall by lalaad A/ 3hsVL Hblall caill SN Jycanall Dlai o golll cas

(& sine CulS Lain Jo¥) pnigall (8 dagine e culS @lijlly uaially aaall ) aliey (gy—adl)
+ a5 alins G Alaladd Lgina Bs A8l an) cljlad) cin gl L (3U520) S assal
DESa/ 511 76.56 ojlaie il (sl A w [3hsYh el sl QU Jgandll Gl + piasall
A e/ 510 67.03 s g 0Ll Alalass 43k

sinall e Lnlay) Lgiaall il ey e A ahial) ciad alalal) (DA cui i<
xS 434 dalnid) Aleled) e L (3d52n) Aahall sle DA L f/G3h¥L k) cuill S
asall 8 5USaf 176,12 by (s3ls diws /GhsYL Skl casll S Jyana Juadl cliy — Sa/N
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LS sl 3 uSa/ 5 104,49 &l sills di [ GBHeY L cul

Legir Jahilly el inially asond) uabing () colabins (oions il asaesth) i 315
LAyl (i a Ay ES (:\.\u/.b/ﬂ) Jbaal) w3l ‘;JSS\ Jewaaadl Ao

-

A agall JgY) amgall A
Jaigia 434 | 217 0| bugia| 434 | 217 0 | (AN Jara
Guall alia)
67.03 | 88.99 | 66.61 | 45.48 | 53.71 | 75.59 | 50.20 | 35.33 KTYWA]
B B d-f Gh A A b-g H
61.99 | 80.31 | 62.90 | 42.75 | 49.29 | 68.27 | 45.31 | 34.29 Laall
B b-d ef H A Ab d-h Gh
67.76 | 86.67 | 69.84 | 46.77 | 54.80 | 65.35 | 56.19 | 42.85 Jaiadal)
B B c-e Gh A a—c c—g d-h
66.01 | 89.82 | 67.42 | 40.78 | 56.09 | 76.12 | 53.42 | 38.72 b3l
B B d-f H A A b-f f-h
61.11 | 82.95 | 57.34| 43.03 | 49.44 | 59.86 | 56.76 | 31.70 Juiadal) + aaal)
B Bc e—g H A a—-d b-e Gh
67.65 | 92.67 | 66.17 | 44.08 | 49.29 | 66.16 | 46.52 | 35.20 Sl + aaall
B Ab e—f Gh A a—c d-h f-h
68.59 | 88.44 | 68.92 | 48.42 | 48.79 | 58.53 | 48.19 | 39.66 iyl + aiadall
B B de Gh A a-d c-h e-h
76';“56 104.49 | 70.81 | 54.38 | 51.12 | 60.17 | 48.07 | 34.48 AT el sl
A c-e f-h A a—-d c-h Gh
89.30 | 66.25 Jagia
A B 45.72 66.26 | 50.58 | 36.53
C A B C

Aaliae A (IS5 A9 A ol Tl &SR cillaiugia 4 gana (310 Allida Cign o) Cijay Lalaall andl)
10.05 digina (Giua ie (K SLASY Tad Ligina
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