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Evaluation of growth and tuber yield of potato (Solanum tuberosum L.)
as affected by manure and zinc foliar application
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Table 1- Some physical and chemical properties of the soil of the experimental site.

Gos OER ‘;'] olge N Cu Mn Fe Zn P,Os K20 pH EC
Depth  texture Organic (%) (ppm)  (ppm)  (ppm)  (ppm)  (pPM)  (PPM) (ds.m”)
(cm) matter (%)
0-20 S pol 0.48 0.38 1.30 4.25 3.75 0.56 8.92 210 7.9 1.85
Sandy-
loam
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Table 2- Moisture content and nutrients of manure used in the experiment.
Casb Cu Mn Fe Zn P20s K20 N Mg
Moisture (ppm) (ppm)  (ppm)  (PPM) (%) (%) (%) %)
content
(%)
21 21 320 7225 95 0.48 1.64 3.1 0.65
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Table 3- Analysis of variance for the effect of manure and zinc spray on vegetative traits of potato.

Ol ol syl ax o Mean of square ol o il
Source of df Sy el paleshas  -plul Sas gy Lol aily ks b asls
Variation Plant height &g lon sl Diameter of Sy

Stem number  Shoot dry main stem LIA
per plant weight

K 2 10.58 0.041 27290 0.007 0.054
Replication
Sl 255 3 1332.48 ™ 2.79 363747 0.518™ 1.629™
Manure (M)

59, 2 168.7 ™ 0.20 818314 ™" 0.068 ™" 0.212*
Zinc (2)

(M x2Z) 6 6.22 0.004 36316 " 0.005™" 0.029
s 22 9.06 0.088 14959 0.001 0.042
Error
CH U S 3.66 6.63 2.83 0.46 4.89
CV (%)

Aoy ) 50 Jiol mlaw jo I pxe b 4y s g %
* &** :Significant at the 5% and 1% probability levels, respectively
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Table 4- Effect of manure and zinc spray on plant height and maximum leaf area index of potato

B aig glis )l S o a3l
treatment Plant height (cm) LAI
Sloe> 595

(LS 50 059)
Manure
(ton/ha)
0.0 66.78 d 3.00c
10 79.56 ¢ 3.32b
20 86.78 b 3.55b
30 95.56a 401la
Mean .Sl 82.17 3.47
(Flss) 35
Zinc (ppm)

0.0 7842 ¢ 3.38Db

200 82.17b 3.40b

300 8592 a 412 a

Mean (.Sl 82.17 3.63
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The similar letters show non-significant difference at P<0.05
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Table 5- Interaction of manure x zinc on stem diameter and shoot dry weight of potato.

Sy 355 9 a8l )L &l slaplal S (5
GBS o &) (plss) (oshee) (S ,5 0,55LS)
Manure Zinc Stem diameter Shoot dry weight
(ton/ha) (ppm) (mm) (kg/ha)
0.0 0.0 7.56 h 3237h
200 7.63h 3393 h
300 77649 3613 g
10 0.0 7.80¢g 3743 ¢
200 7.90 f 4120 f
300 8.03e 4297 ef
20 0.0 8.08 de 4409 de
200 8.11 cde 4603 cd
300 8.12 cd 4757 c
30 0.0 8.14 be 4813 ¢
200 8.20 ab 5250 b
300 8.25a 5620 a
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Table 6- Analysis of variance for the effect of manure and zinc spray on yield, yield related properties and
starch of potato tuber.

Sl o (ke
s malie FESN 0uf (iS5 ylad DS S>eS lad JRERERE G Agr ;0 0u 0aé o,Slas awlis
Source of ol Diameter of ol aigy o Tuber per  Tuber yield Starch
Variance df biggest tuber Diameter of Tuber dry weight plant
smallest tuber per plant
| 5 2 0.40 0.39 64 0.8 4512986 0.005
S
Replication
Sl 355 3 18.38 = 19.14 13596 ** 6.90** 158617662 1.98
Manure (R)
89, 2 2.0 217 1319 ** 0.85* 16160902 ** 0.177"
Zinc (2)
G s 355 6 0.16 .018 * 48 0.02 294060 0.02
MxZ
s 22 0.19 0.018 18 0.07 3600713 0.03
Error
kS oy 2.26 3.17 2.38 3.11 4.45 3.36
CV (%)

2oy ) 50 Jloil e )0 s s Gl 5 Ay s g %
* &** : Significant at the 5% and 1% probability levels, respectively
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Table7- Interaction of manure x zinc on tuber dry weight and diameter of smallest tuber.

Sl 555 ) oaé S22 (s 0% [ 5SS b
OLSe 55 o) GIENEY @5 (ogshes)
Manure Zinc Tuber dry weight Diameter of smallest tuber
(ton.ha't) (Ppm) @ (mm)
0.0 0.0 1329i 7.30h
200 1404 h 7.40h
300 150.4 g 7.63 gh
10 0.0 1755 fg 8.07 fg
200 1625 f 8.50 ef
300 1710e 8.67e
20 0.0 181.0d 8.77e
200 1919¢ 9.30d
300 209.8b 9.83¢c
30 0.0 216.8b 1.23¢
200 2343 a 10.77 b
300 2412 a 11.63a
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The similar letters show non-significant difference at P<0.05
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Table 8- Effect of manure and zinc spray on yield and yield related properties of potato tuber.

)Lo.:.'-' o0ds AJS.LM: (%) awlas g ,0 oae olass oo V_u/.j)).u )Jas
treatment (LS 50 p,55LS) Starch Tuber number (oiskes)
Tuber yield (kg/ha) per plant Diameter of biggest tuber
(mm)
Sl 25
Manure
0.0 37670d 14.75d 6.70 c 18.23d
10 41330 ¢ 1494 ¢ 7.34 bc 18.99 ¢
20 44170 b 15.25b 7.98b 20.03b
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Abstract

In order to evaluate the effect of manure and foliar application of zinc on vegetative growth,
yield and starch percent of potato tuber, a factorial experiment based on RCBD with 12
treatments and three replications was conducted in Ramhormoz during 2012-13 growing season.
The first factor was manure in four levels (0.0, 10, 20 and 30 ton/ha) and the second one was
foliar application of zinc (0.0, 200 and 300 ppm) based on RCBD with three replications.
Results showed that plant height, leaf area index, stem diameter and shoot dry weight were
improved by manure and zinc usage. Tuber yield related properties included diameter of largest
and smallest tuber and tuber number per plant were also increased by manure and zinc foliar
application. Using 30 ton/ha manure increased tuber yield by 26 percent, however, only the
highest level of zinc foliar application increased tuber yield for 5 percent. The highest starch
content of potato tuber (16.01 percent) was observed in 30 ton/ha manure treatment, while zinc
application was significant just in its highest level. Therefore, the highest tuber yield of potato
was achieved by 30 ton/ha manure and 300 ppm zinc foliar application.

Key words: Leaf area index, Micro element, Organic manure, Starch content, Vegetative
property.
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