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RESPONSE OF POTATO TO ORGANIC FERTILIZER AND
ZINC SPRAYING ON SOME GROWTH CHARACTERISTICS
AND YIELD
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College of Agriculture- University of Anbar
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Abstract

A field experiment was carried out at the research station of the College of Agriculture,
University of Anbar, during the spring season of 2021-2022 to study the effect of adding
organic fertilizer and spraying with zinc sulfate on two cultivars of Solanum tuberosum L.
The study was conducted as a factorial experiment within the design of completely
randomized sectors (RCBD). The first factor included ten composting treatments (control
treatment, chemical fertilization treatment, organic fertilization poultry treatment 50
g/plant, organic fertilization treatment 100 g/plant, spraying treatment 1 g zinc
sulfate/plant, spraying treatment 3 g zinc sulfate/plant, interaction treatment 50 g organic
fertilizer/plant + 1 g zinc sulfate, interaction treatment 50 g organic fertilizer/plant + 3 g
zinc sulfate, interaction treatment 100 g organic fertilizer/plant + 1 g zinc sulfate,
interaction treatment 100 g organic fertilizer/plant + 3 g zinc sulfate). The second factor
included the potato cultivars Naima and Challenger rank Elite. The total number of
treatments amounted to 20 and was repeated three times, bringing the number of
experimental units to 60. The averages were compared at a probability level of 5%. The
results of the experiment can be summarized as follows: Fertilization treatments affected
shoot characteristics such as the number of leaves, shoot dry weight, and chlorophyll
content in the leaves. The interaction treatments (100 g organic fertilizer + 3 g zinc sulfate)
and (50 g organic fertilizer + 1 g zinc sulfate) excelled by achieving the highest shoot dry
weight and chlorophyll content, amounting to 349.900 g. plant-1 and 38.430 gm-1,
respectively, compared to the lowest value achieved by the control treatment, which
amounted to 73.800 gm. plant-1 and 21.130 mg.100 g-1.

Keywords: Potato, Organic Fertilizer, Zinc Sulfate Spraying.
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Ailall aiing Aadlpin¥) padll dualss 0 Solanum tuberosum L. Ualadl Jgasa 2o
Omal (b annaa¥s ABlall Liasd ) Haas dasg Cagaal) ey A} A all Jiny (6315 Solanaceae duslaisll
Ll sagaall Jualadll (e ga5 oyl dich)) gl alaal) cang 13 ¢lalil) (e HEST I3 (eY)
aals LSy lill (gradll goanall pan S ) A (GHaig 2GR jualial) paliaicl aalydl dai
Jualas aal aey adl I ALyl GliaY) iea g 120 = 90 ¢ A1) osat 558 ol cilijall (e
iyl Usladl Cipas . Lg sl (S0l (8 dala alladl g e JpiS 230 g (pall allal) 8yl
<yl (1o L) Lol aay alallall delyy Lo oy ) haily) Y daws Irish potato i potato auls
Lludlly Abasl Al pald Gres () dyganll Saeu¥) dilia) (5355 - (16) LLIS) e Ayl
cilbisdl e Eisle (6l Ao g5inn ¥ (515 (gpmal) Z ) ide Gllay ] aas (53 SN dgaall
z s sat 8 Llad Boo 88130 jealiall (5355 .« gaill cilabiie o lalalll o 52au) 5 lagall Lsedl)
oais Las 412 jualie o il asbing Lo gl daga dlus (3hsY) Gub Ge 3 23 131 Uallad
Aalead) Plaials 480 Zdaal) Jlewid (Saall (ad . (24) dae il il Gy Lealally saill 5245 e
e Bl Lalill (e Caians Lega Lt Daie (ZN) @il 2y - (gpndll 4o sana Sy lall 4l
daeh M Jualaall & Qligl) aii i Gy (e a2l Aoy bl lealing S (gl pualial) (ha 4l
daehy 3l daaladll z 1) 3 Gligly L3l o) agall o by G LIl eladl s (8 puds Gl e
Cadall (585 4 clbilall aaling LS (25) allad) b Ol 2ad eiead) i) 3T Llaa)
(11) DAl AUacy (550l (IAA) aad chd Joul (yparel) 43e s (53 Tryptophan Y
Sl gheagilly (osaall aShyag Ll Jias dolae gy duals 0y ¢ 3sS5ISH (3585 Syinadl) dulanl (59 i il
ol ) Sy mayng Jig ol (35S 8 i) yemie ey eclall dyleanl) Sgadll 3 Gl gudll iliSalls
cilisig KU elig RNVA 5 DNA Gyl (alaa¥ly ciyan oSl £aina¥) (alea) s dilee 3 bl
BiS Calial Ghall 3 W) )55 Cum Jpemnall 138 Ll 3 Tigas lage Slale Cial) 30y .(29)
Ll & Cibidsy ciydally (aheYl clblay) daslis o Ly Llha & Cilua)) o calias,
Boall (B g5 GUS pasiay Fama )l 8 pall g e e g3y Abslly Lsdall Lgia alse Bany o
aliall Jaali pe g pall IS dey3l dallia i 1) b SlaaY) g slhidll 138 (g (Al
iyl dpaally (ggumal) asacdll a0 Ay U dahall cioa SN (265 7) dealal) 505815 il 5Kl

bl e gpiial Lo silly daaladly gall

Jaad) @k Algal
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Table of analysis of the organic fertilizer added to the experiment and the percentages of total nitrogen,
total phosphorus, potassium, dry matter, density, and carbon to nitrogen ratio. The analysis was done in
the laboratories of the College of Agriculture, University of Baghdad
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Aslially it

Alelaa (3585 Laadly 3 3hs¥) aae A cOlaleall (355 2 Jpaall il capglal 31l 48y) @hs¥) sae
4855 89.330 &l 3hs¥) 23l Jana el elhac] (A TI0 (a2 3 Slijll b€+ a2 100 (ggne slaw)
Gsis Naima Cavall of il ey L L1l 4355 38.200 cudael g 43)laal) Aleleay Ll el
iy A3lae 17l 285 72,013 Jane alllac] DA (40 diall (el Challenger ciiall Jle Lgies
b sy cDlalaall G dalall Dol WL Tels d3)5 66.526 Jaes el 52 Challenger

Aagine 3y 8 dllia el

Gl e B Lagin Jalailly Cilally il il (il Goand) slacd) cilalaae jili 2 Jgas
Malaal) it (Tl 43, )

CDlaleal) Jou gia Challenger Naima B lalaall
38.200 37.330 39.070 T1
50.815 48.330 53.300 T2
65.665 62.200 69.130 T3
63.635 62.800 64.470 T4
68.935 65.800 72.070 T5
72.665 71.200 74.130 T6
76.180 76.330 76.030 T7
80.270 77.770 82.770 T8
87.000 82.370 91.630 T9
89.330 81.130 97.530 T10

66.526 72.013 cilialy) Jacugia
**4.826 L.S.D 5% a
**2.158 L.S.D 5% b

N.S L.S.D 5% c

.C = e laladll G Lo Jalsl) b = Gl hugie @ = c leladll Jawsin
The effect of organic fertilizer treatments, spraying with zinc sulfate, cultivar, and their interaction on
the number of leaves of potato plants
(T1), Control treatment without using organic or chemical fertilizers. (T2) Chemical fertilization
treatment according to. (T3) Organic fertilization treatment 50 gm.plant., (T4) Organic fertilization
treatment 100 gm.plant. (T5) Spray treatment: 1 gm zinc sulphate. Plant, (T6) Spray treatment: 3 gm
zinc sulphate. Plant., (T7) 50 gm organic fertilizer plant + 1 gm zinc sulphate., (T8) 50g organic fertilizer
plant + 3g zinc sulphate (T9) 100g organic fertilizer plant + 1g zinc sulphate. (T10) 100g organic
fertilizer plant + 3g zinc sulphate.

Glad) O3l (b eDlalaal) Al 3 Joanll il cupelal 1(Tels . a2) (gpadll g sanall Cilall (sl

slhe] & T10 (a3 clipll b€ + a2 100 (ggune slaw) Alelaa (i Jaadly 3) (gpndl) & ganall
T2 el seatll dlabeg Luls il a2 306.800 &b (syadll gganall Calall (sll Jane el
Caall e Lsiea 356 Challenger caall of milill cuy WS . cls a2 110.05 cadael

388



ISSN: 1992-7479 E-I1SSN: 2617-6211 2024 (1 sl 22 saa Lol aghell LY Alae

hel @A) Naima Gy 4lae "cils cae 251.300 Jane aillae] DA (0 diuall (el Naima
& V2T10 dlabedll g Calially colaled) o dalall el W els o2 128.850 Jaes
Vs VITL d3lad) dlaless Lulid 17l a2 349.900 (5yadl) g ganall Cilall 036l Jana e olac)

Jals a2 73.80 caacd

Gilall O3l A Laghy Jalailly clially i) clion iplly Geanl) Sland) cBlalaa il i3 Jgaa
Mala) bt (1l L a2) (guadd) & ganall

EDlalral) Jou gia Challenger Naima CBlalaal)
113.00 152.20 73.80 T1
110.05 142.40 77.70 T2
128.00 174.60 81.40 T3
146.65 198.40 94.90 T4
181.40 259.30 103.50 T5
189.75 276.40 103.10 T6
215.80 311.40 120.20 T7
239.95 331.10 148.80 T8
269.35 317.30 221.40 T9
306.80 349.90 263.70 T10

251.30 128.85 cilial) b gia
**21.250 L.S.D 5% a
**9.500 L.S.D 5% b
**30.050 L.S.D 5% c

.= cdlbad) g L Jalall b = Gl laugia (@ = D labaall Jasgia
The effect of organic fertilizer treatments, spraying with zinc sulfate, cultivar, and their interaction on
the dry weight of vegetative of potato plants
(T1), Control treatment without using organic or chemical fertilizers. (T2) Chemical fertilization
treatment according to. (T3) Organic fertilization treatment 50 gm.plant., (T4) Organic fertilization
treatment 100 gm.plant. (T5) Spray treatment: 1 gm zinc sulphate. Plant, (T6) Spray treatment: 3 gm
zinc sulphate. Plant., (T7) 50 gm organic fertilizer plant + 1 gm zinc sulphate., (T8) 50g organic fertilizer
plant + 3g zinc sulphate (T9) 100g organic fertilizer plant + 1g zinc sulphate. (T10) 100g organic
fertilizer plant + 3g zinc sulphate.

Gsina o Claladll D) 4 Jsaall il cupglal 1(1Tae 100.p3ke) GhsY) 3 S g 0
S T8 (a3 clipll i€ +a2 50 (goume slew) Aalan Gsini Laadly 3) Ghs¥) 3 S g ol
T1 el Alalasy Ll 1oz 100. a2k 36.885 (hs¥) 3 S g yslSD (gginad Jans el ollac)
Aol WL Gl dagine (3908 2053 Y A bl cuiy LS a2 100 p3ke 21.880 kel
A A Qg Sl (gginal Jane e sllac] 3 V2T7 dlalaall cigind Calially cdlalaall cp Jalsil
172 100. a3ke 21,130 cadael ally V2TT &35l dlabegy Ll 17=22100 . a2ks 38.430 G35V
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Gsina A Laghy Jalailly Ciiually disl) Glians Giolly Gocand) slawdl clalaa il :4 Jgaa
alad) it (Tag 100 pdke) (3581 B S Jdg ) sl

D lalral) Jau gia Challenger Naima EBlalaall
21.880 21.130 22.630 T1
24.365 25.530 23.200 T2
24.630 25.330 23.930 T3
27.635 29.670 25.600 T4
30.335 29.500 31.170 T5
27.500 23.470 31.530 T6
36.750 38.430 35.070 T7
36.885 36.500 37.270 T8
30.235 27.700 32.770 T9
35.465 37.100 33.830 T10

29.436 29.700 cilial) bagia
2.001** L.S.D 5% a

NS L.S.D 5% b
2.830** L.S.D 5% c

.C = laled) G L Jalall b = Glial) hasgic @ = c leladll Jaigia
The effect of organic fertilizer treatments, spraying with zinc sulfate, cultivar, and their interaction on
Total chlorophyll content in leaves of potato plants
(T1), Control treatment without using organic or chemical fertilizers. (T2) Chemical fertilization
treatment according to. (T3) Organic fertilization treatment 50 gm.plant., (T4) Organic fertilization
treatment 100 gm.plant. (T5) Spray treatment: 1 gm zinc sulphate. Plant, (T6) Spray treatment: 3 gm
zinc sulphate. Plant., (T7) 50 gm organic fertilizer plant + 1 gm zinc sulphate., (T8) 50g organic fertilizer
plant + 3g zinc sulphate (T9) 100g organic fertilizer plant + 1g zinc sulphate. (T10) 100g organic
fertilizer plant + 3g zinc sulphate.

Y clall M) Jealall & cdlaleall (AT 5 Joaall m3 cell 1 (T ahe 1K) S Jealsl)

ook 8 Jane el ellac) 3 T10 (& 3 clifll b€ +a2 100 (ssae olan) dlalae Goi Laadly
"2 ahe K 31.505 cudael ally T dplad) dlebegy Lulid 17 )2 150 62.03 lall S Jealal)
DA e dall Laiil Challenger Cinall e Lsins Goat Naima ciial) of i) ey WS !
ol K 47.445 Jare el silly Challenger Ciialls 43k 178 2)e\Ss 49.967 Jare ailac
b 8 Jaee el ellac) 3 VITI0 dlabedll cigid Calica¥ly cOlaleal) o Jalaall Ly Wl 17
30.450 cdael Al V2TT dplad) dlebea Luld 17 2ol 63.520 <) & Q) Jealal)

Lo alelKe
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A Jualall b Laghay Jalailly Ciially clisl Gl s (illy (guand) slanad) cSlalaa 5l 15 Jgan
total yield Uslad) cluil (172 al&1Kw)

D lalral) Jom gia Challenger Naima D lalaal)
31.505 30.450 32.560 T1
32.980 32.870 33.090 T2
37.680 36.590 38.770 T3
39.620 38.690 40.550 T4
50.115 47.590 52.640 T5
54.050 51.450 56.650 T6
57.130 55.370 58.890 T7
59.745 58.570 60.920 T8
61.460 60.840 62.080 T9
62.775 62.030 63.520 T10

47.445 49.967 cilial) bagia
**1.308 L.S.D 5% a
**(0.585 L.S.D 5% b
**1.85 L.S.D 5% c

. = bl G Le Jalsill b = Gl hasgia @ = c lelaall Jausgia
The effect of organic fertilizer treatments, spraying with zinc sulfate, cultivar, and their interaction on
total yield of potato plants
(T1), Control treatment without using organic or chemical fertilizers. (T2) Chemical fertilization
treatment according to. (T3) Organic fertilization treatment 50 gm.plant., (T4) Organic fertilization
treatment 100 gm.plant. (T5) Spray treatment: 1 gm zinc sulphate. Plant, (T6) Spray treatment: 3 gm
zinc sulphate. Plant., (T7) 50 gm organic fertilizer plant + 1 gm zinc sulphate., (T8) 50g organic fertilizer
plant + 3g zinc sulphate (T9) 100g organic fertilizer plant + 1g zinc sulphate. (T10) 100g organic
fertilizer plant + 3g zinc sulphate.

& OBl Agiall L) b cDlabaall CDR) 6 Jsand) il Cyelal 1(%) gl dsiall dawd
Jaea ef elhe) A TI0 (a2 3 il i€+ a2 100 (sscme dlan) Aalas ot Jaadly 3 il
%2.299 cabach s T1 4)kall dllen Luld %8.177 sl iyl b oy ll Lsiall dueall (old &
aille] DA (e daall Gutill Naima civall e Lgine 356 Challenger il of milull cuy WS
Elelaall G Jalaill Gy W .%4.306 Jare el s3Iy Naima Caially 43)lke %6.118 Jaxe
Jara el ellae) 3 V2TI0 (& 3 gl i€ + a2 100 (sume slaw) Alebeall ciigins CaliaYly
Cabael Al VITL a5)aal) dlalaay Luld %8.487 aly (s2ly clipall 8 gl Lgiall danadl) b
.%1.390
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Aagial) dnall) (b Lagiys JaITlg Cially gl il s GElly (Ganl) sbanad) cDlslan i3 16 Jsan
allaal) claill cliyall 8 Yo pig pall

D lalral) Jom gia Challenger Naima D lalaal)
2.299 3.207 1.390 T1
2.738 3.843 1.633 T2
3.539 4.720 2.357 T3
4.637 5.847 3.427 T4
5.117 6.837 3.397 T5
4.742 5.300 4.183 T6
6.179 6.820 5.537 T7
7.157 8.097 6.217 T8
7.534 8.017 7.050 T9
8.177 8.487 7.867 T10

6.118 4.306 cilial) bagia
**(0.264 L.S.D 5% a
**0.118 L.S.D 5% b
**0.374 L.S.D 5% c

. = bl G Le Jalsill b = Gilia) hasgia @ = c lelaall Janigia
The effect of organic fertilizer treatments, spraying with zinc sulfate, cultivar, and their interaction on
Percentage of protein of potato plants
(T1), Control treatment without using organic or chemical fertilizers. (T2) Chemical fertilization
treatment according to. (T3) Organic fertilization treatment 50 gm.plant., (T4) Organic fertilization
treatment 100 gm.plant. (T5) Spray treatment: 1 gm zinc sulphate. Plant, (T6) Spray treatment: 3 gm
zinc sulphate. Plant., (T7) 50 gm organic fertilizer plant + 1 gm zinc sulphate., (T8) 50g organic fertilizer
plant + 3g zinc sulphate (T9) 100g organic fertilizer plant + 1g zinc sulphate. (T10) 100g organic
fertilizer plant + 3g zinc sulphate.
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54.200 Jare el sl Naima Caially 43jlae 7S 2ale 59.935 Jane aildae) DA e diall
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Malaal) clall (17038 aile) clipal) @

D lalral) Jom gia Challenger Naima D lalaal)
62.080 69.830 54.330 T1
58.000 53.000 63.000 T2
59.050 68.400 49.700 T3
51.830 50.430 53.230 T4
55.900 56.430 55.370 T5
47.450 56.530 38.370 T6
54.735 53.100 56.370 T7
56.815 55.500 58.130 T8
64.880 71.030 58.730 T9
59.935 65.100 54.770 T10

59.935 54.200 cilial) bagia
**]1.843 L.S.D 5% a
**(.824 L.S.D 5% b
*#2.606 L.S.D 5% c

. = bl G Le Jalsill b = Gl hasgia @ = c lelaall Jausgia
The effect of organic fertilizer treatments, spraying with zinc sulfate, cultivar, and their interaction on
Zinc content in tubers of potato plants
(T1), Control treatment without using organic or chemical fertilizers. (T2) Chemical fertilization
treatment according to. (T3) Organic fertilization treatment 50 gm.plant., (T4) Organic fertilization
treatment 100 gm.plant. (T5) Spray treatment: 1 gm zinc sulphate. Plant, (T6) Spray treatment: 3 gm
zinc sulphate. Plant., (T7) 50 gm organic fertilizer plant + 1 gm zinc sulphate., (T8) 50g organic fertilizer
plant + 3g zinc sulphate (T9) 100g organic fertilizer plant + 1g zinc sulphate. (T10) 100g organic
fertilizer plant + 3g zinc sulphate.
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