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The Effect of Organic Manure and Water Super Absorbent on Tuber Yield and Yield
Components of Potato (Solanum tubersum cv. Marfona)
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Table 1: Analysis of variance effect different treatments of organic manure and super absorbent on morphological traits
of potato

Mean squares ol o (Sl

0ad sk 0dd ;b sai L3 s aily olaws | Bl kS Gy glis)| o

>00 mm YO-00 mm ’ (cm) cm sli] as o Sleedd e
wh wh Ve-Yo mm g . ¢ i ) A Source of variance
Luber | tuber tuber diameter ~ stem number stem plant height (cm) df

diameter diameter 35- 10-35mm or plant diameter

>55mm 55mm perp (cm)
2.89™ 6.07™ 18.81" 1.13™ 2.87" 591.60" 2 Replication ,| S5
2.99™ 5.19" 0.92" 435" 0.01"™ 78.91™ 1 w3z g

Super absorbent
27.95 0.59 2.90 0.66 0.34 77.73 2 Main Error A5].,91 sl
19.49™ 1.40™ 2.57™ 1.81" 0.22™ 89.97™ 8 355
Fertilizer
6.4™ 2.66™ 4.16" 0.51™ 0.45™ 4361™ 8 355 X 23z g
Super absorbent x Fertilizer

10.03 3.02 5.17 0.74 0.58 83.14 32 Minor Error ¢ 3 sl
5.07% 3.87% 8.44% 23.13% 9.76% 12.57% CVv

Slel o sme WS 0g3gpae = NS ) 370 Jlas! s 1o Jlo ime o i s g %
*and **: significant at the 5% and 1% probability levels, respectively. ns: Not significant

Sy (S255lg8pe Dlho p 3l pga g (I 058 iliie slajles Sl ool (2 Sike dunlio Y Jgo
Table 2: Mean comparison effect of different treatments of organic manure and super absorbent on morphological traits

of potato
Morphological traits <G 55/99,50 law
0 )Ja.é RS )Ja.‘) RS )Ja.‘) aslu olows i )_L:_e 455.3 &l.o.»)| )Lo.,_;
49 s
>00 mm Yo-00 mm Vo-Yo mm PEPINY stem diameter (c-m) Treatment
tuber diameter  tuber diameter tuber diameter  stem number (cm) plant height (cm)

>55mm 35-55mm 10-35mm per plant
62.69° 45.15% 26.82° 3.44P 7.79° 71.23° S1
62.22° 44 53 27.08° 4.01° 7.82° 73.78° S2
62.96% 44.52* 27.40° 3.08" 7.45° 69.79" F1
63.06% 44.62° 25.64° 3.37° 7.77° 66.25° F2
62.94% 45.79° 27.31° 4.92° 8.18° 74.64%° F3
59.64° 44,68 26.37° 3.17° 7.77° 69.24° F4
62.11% 45.17° 26.47° 3.64° 7.89°% 70.46" F5
64.81° 45.00° 27.52° 3.68" 7.88° 71.96" F6
60.76% 45.09% 27.33° 4.01% 7.79% 76.57° F7
64.93° 44.60° 27.52° 3.70° 7.74° 77.03° F8
60.85% 44.11° 27.02° 3.96% 7.77° 76.59° F9

Al (60 e glas (sllo STls glaralosiz (503l 10 zhaw ,0 o Ho 40 Gl Gy, s sl il
Means having the same letter in traits are not significantly different by Duncan’s multiple range test
at 5%

FB ()5S 055 F5 ( Jgero £y0 055 Fh algil T &0 055 F3 ¢ Hliond 055 Bpan F2 ( olond 555 Bras ey Fl
OLSe ,5 p SekS Vo) V-
F1: Without chemical fertilizer, F2: Chemical fertilizer consumption, F3: granule chicken manure, F4: common chicken

manure, F5: soil mix, F6: common animal fertilizer, F7: vermicompost, F8: compost and F9 tea compost. S1: Without
super absorbent, S2: super absorbent A200 (70 Kg/ha)
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Table 3: Analysis of variance effect different treatments of organic manure and super absorbent on yield and yield
components of potato

Mean Squares cle o eSkos

0% )9 Sisoosly o 40 00 olaws o2
. “ “ . I 6 .
JERSCIEIES Kg yo S ;5 00 3 Sles L ( /91«5):5)5 oy o &bl Ol i aie
et (p,5 9k5) (55 55) cls Pt)st I” g df Source of variance
tuber number 4 per weight tuber yield per harvest matct)e? wg ht c
per plant per plant hectare (kg) index k g tuber
(kg) (kg) number
4.52"™ 0.11° 163108495.10" 0.054" 3.86™ 365.17™ 2 Replication
0.13™ 0.06™ 108091455.70" 0.001™ 7.82"™ 10.67™ 1 Pz g
Super absorbent
3.59 0.02 28263284.50 0.008 0.98 291.17 2 Main Error Lol gllas
5.27" 0.04" 69360284.40" 0.006™ 4.60™ 425,00 8 °f
Fertilizer
395 x 23> p gur
1.66™ 0.02™ 125340579.40 0.002™ 2.04"™ 134.00™ 8 Super absorbentx
Fertilizer
1.84 0.02 34408698 0.003 2.67 149.06 32 Minor Error ¢ 3 slas
18.84% 26.14% 26.18% 7.549% 24.17% 18.85% CcVv

s, b! S gre ST 8925 pac = NS ) 570 Jlaixl mhaw jo jlo gme od iy

*and **: significant at the 5% and 1% probability levels, respectively. ns: Not significant
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Table 4: Mean comparison effect different treatments of organic manure and super absorbent on yield and yield
components of potato

yield and yield components traits

gy el o ‘ O ead olaws 03¢ (33 3 0,Skee
5O 50 ode dlass cbls p el i )
s s g ax>lg o S G, Lg o S e
(‘n)fgl..f) tuber (‘n;}lj) (t")fﬁi"s) treatment
tuber number  total dry matter harvest index number tuber weight  tuber yield
weight (kg) perplant  per plant (kg) (kg)
64.33° 6.39° 0.73 7.15° 0.53% 20994 s1
65.22° 7.15° 0.74° 7.25° 0.59° 23823° S2
58.83" 5.78" 0.76 6.54° 0.49° 19681° F1
59.83° 5.94° 0.67° 6.65° 0.46° 18259" F2
83.00° 8.69°% 0.78° 9.23¢ 0.75% 30303° F3
68.83% 7.02% 0.73% 7.64% 0.57° 22637° F4
66.33" 7.30% 0.73% 7.37° 0.60% 23962 F5
69.67% 6.36" 0.75° 7.74% 0.53° 21051° F6
63.00° 6.80% 0.74% 7.00° 0.56° 22437° F7
56.83" 6.25° 0.76° 6.32° 0.54° 21444° F8
56.67° 6.79% 0.73% 6.30° 0.55° 21903° F9
50.33" 4.37° 0.75° 5.59° 0.37° 14785¢ S1F1
60.67° 6.40° 0.66° 6.74° 0.49° 19733° S1F2
82.33° 8.25° 0.73% 9.15° 0.67° 27066° S1F3
70.33¢ 6.97° 0.74% 7.81° 0.57" 22829 S1F4
63.33° 6.42° 0.73% 7.04° 0.52° 20977° S1F5
73.67° 6.70° 0.74% 8.19° 0.55" 21748° S1F6
70.67° 6.39% 0.75% 7.85° 0.54° 21525° S1F7
55.33% 5.68% 0.78° 6.15° 0.51° 20237° S1F8
52.33% 6.32° 0.71% 5.82° 0.50° 20044° S1F9
67.33° 7.20° 0.77° 7.48° 0.61° 24577 S2F1
59.00% 5.48% 0.68% 6.55° 0.42° 16785¢ S2F2
83.67° 9.13* 0.83 9.31% 0.83° 33540° S2F3
67.33° 7.06° 0.71% 7.47° 0.57™ 22444 S2F4
69.33° 8.19° 0.73% 7.70° 0.67° 26948° S2F5
65.67° 6.01° 0.75° 7.30° 0.51° 20355° S2F6
55.33% 7.21° 0.73% 6.15° 0.58" 23348 S2F7
58.33% 6.82° 0.74% 6.48° 0.57" 22651 S2F8
61.00°% 7.26° 0.74% 6.78° 0.60° 23762 S2F9

A (6,8 cime glas (6llo STls (lateloniz 9031 10 o ;8 whio o 4 LSy By y slls slanSile
Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
(e 5 pSshS V) Y-

F1: Without chemical fertilizer, F2: Chemical fertilizer consumption, F3: granule chicken manure, F4: common

chicken manure, F5: soil mix, F6: common animal fertilizer, F7: vermicompost, F8: compost and F9 tea compost. S1:
super absorbent (0 Kg/ha), S2: super absorbent A200 (70 Kg/ha)
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Table 5: Linear correlation of effect different treatments of organic manure and super absorbent on measured traits of

potato
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14
Y2 0.339
Y3  0672" 0.045
Y4 07647 0.586"  0.480"
Y5  0.999" 0339 0671 0.765"
Y6  0.758" 0.025 0505 0443 0.758"
Y7 0.393 0591" 0305 0614™ 0393  -0.142

Y8 0547 0276 0195 0441  0547° 0373 0418

Y9 0.290 0406 0118  0.158 0290 0444 -0.131 0.246

Y10  0.759 0.027  0507° 0445 0.759” 0.999” -0.140 0.375 0.444

Y11 0.999 0352 06717 0759 0.999™ 0.759” 0.398 0.550° 0.292 0.760"

Y12 0.268 0582 0237 0309 0267 0141 0212 0267 038 0142 0282

Y13 0387 -0.097 0530° 0.325 0386 0515 0038 0320 0234 0517° 0371 0.160

Y14 0147  -0557" 0.058 -0.305 -0.148 -0.063 -0.335 -0.299 -0.411 -0.063 -0.158 -0.497" -0.005

ok ke

ok ok ke ke

*and **: Correlation significant at the 5% and 1% probability levels, respectively
ﬁ;&)‘aﬁ 0us dlaws (Y6 o g;\..ialaﬁ 0de 39 Y5 Wiy )o a8l olows Y4 a8l ).L:S Y3 digy &Lo.:)l Y2 s)lSS& o o)il.o.c Y1
o shs YO UV - o jlad iYL iy j0 008 (39 :Y10 iy jo 00 olawi (YO ccilils yy (as Ll Y8 (IS Sl (59 YT onds
0ue Sz oole duoyo (Y14l o Lo OO U YO oué ,had Y13y L YO U Y- o jlad :Y12

Y1: Tuber yield per hectare (kg), Y2: Plant height, Y3: Stem diameter, Y4: stem number per plant, Y5: tuber weight
(kg) , Y6: tuber number, Y7: total dry matter weight (kg), Y8: harvest index, Y9: tuber number per plant, Y10 tuber
weight per plant (kg), Y11: Tuber diameter 10-35mm, Y12: Tuber diameter 10-35mm, Y13: Tuber diameter 35-55mm,
Y14: %dry matter



Ugd ko 03 oy 50 (o] sl32 9 0,5boe p O LBl pgw 9 T Slgo i1
&L@c

(e 038 3 Sle g (Soigleid Jolie p SO Gee g (oals 095 S1OTAR) G o ( (Moo g 8 (S5 o (S50
NV MY lpl e slagiagh

o iodiz (g kol sloutisyjl ool b iajocms 0,Skas p o Slio Slolid COYAY) £ 3, 5 o o blialis oS o oam
NPTV FF b lin 5.55,5L88 (538 9 pole (St (55 pae 9 A il 10 )0

Sfbes syl g 90, Mes 2 pasice S &b SO (A s 90 wluime wo e plugand i g (Sleals
YNV A G0 slacile 5 ol)5 Ol (5900 23951 (ol (oole alome . Jus)l adlaie )3 ey

s 4 QLS sl (csjon 03, 99 @lerdsSnd Sloogas cwyn ITAY) o (SLih 5 & (Jgwid o codljoemne
DF-F (D)) o ldS ol lie 5 (65,5LaS alos .5,l0,L5l 5 (551,850 eolarul

S rn5l.c o)iIS o0 Y AL gox0 w)m .))S.Lo.c 9 S uLHoB.»aD x» Gﬂ 9 LsLmOjS u‘f‘ 5(\VA9) J ‘ool)‘.).m
AV )]

YUV F o 5,5leS g sloansl STl ailaie o U 5T 03, s

5 9,5ee 5 kol sloe,en S1OVYAA) 7 o Joks g .7 o o Slao Jgu) o« Sg0in cpdlone o) o o B0,) B (g grumme
FYA-YEO (VY oyl ol pole ddons . s jonw (2T Slao
YAO-YYY ) aSa) g g,lal e S Liolen ol

Sty 5 (29,8465 L o Slas j CawgreS Elgil Brae ;5L ((VYA) L e paieso il g T eboes op gl o (28
NOY-NVEP sloy o o (o Giuled ety L oload 9 ol sloogS L anslas jo

Alors . cejom pByl j0 Ol mazed g 0 Slas slil 0 Sles 5900 Bras 53U asdlas ((VWWAY) o« gloancasgaloy
AVA-AYD (F) VY ol (65,5LaS pole

Burhan, A. 2007. Relationship among yield and some yield characters in potato. Journal of Biological Sciences. 7: 973-
976.

Bunce, J. A. 2006. How do leaf hydraulics limit stomatal conductance at high water vapour pressure deficits? Plant,
Cell and Environment, 29: 1644-1650.

El-Ghamry, AM. 2009. Soil fertility and potato production as affected by conventional and organic farming systems .
Journal of Agricultural Science, Mansoura University, 2(2): 141-156.

Asghari-Zakaria, R., Fathi, M. and Hasan-Panah, D. 2007. Sequential path analysis of yield components in potato
clones obtained from true potato seeds (TPS). Potato Research, 49(4): 273-279.

Baniuniene, A. and Zekaite, V. 2008. The effect of mineral and organic fertilizers on potato tuber yield and quality.
Latvian Journal of Agronomy, 11: 202-206.

Bowman, DC. and Evans, RY. 1991. Calcium inhibition of polyacrylamide gel hydration is partially reversible by
potassium. HortScience, 26(8): 1063-1065.

Etehadnia, M. 2009. Salt Stress Tolerance in Potato Genotypes. Ph.D thesis of Saskatchewan University, Canada: 1-
244,

FAO. 2009. Uses of potato. International year of potato conference. 18-23 Nov. Rome. Italy.

FAO. 2011. Food and agriculture organization of the united nations (http://faostat.fao.org/site/339/default.aspx).

Huttermann, A., Zommorodi, M. and Reise, K. 1999. Addition of hydrogels to soil prolonging the survival of Pinus
halepensis seedling subjected to drought. Soil and Tillage Reaserch, 50: 295-304.

Helalia, A. and Letey, J. 1988. Cationic polymer effects on infiltration rates with a rainfall simulator. Soil Science
Society of America Journal, 52: 247-250.

Khayatnezhad, M., Shahriari, R., Gholamin, R., Jamaati Somarin, Sh. And Zabih Mahmoodabad, R. 2011. Correlation
and Path Analysis Between Yield and Yield Components in Potato (Solanum tubersum L.). Middle East Journal of
Scientific Research, 7(1): 17-21.

Lairon, D. 2009. Nutritional quality and safety of organic food. A review. Agronomy for Sustainable Development, 30:
1-9.

Lally, B., Riordan, B. and van Rensburg, T. M. 2007.Controlling agricultural emissions of nitrates: regulation versus
Taxes. Working Paper, No. 0122.

Maxwell, K. and Johnson, G N. 2000. Chlorophyll fluorescence- a partial guide. Journal of Experimental Botany
Journal, 51(345): 659-668.


http://profdoc.um.ac.ir/list-writer-%D8%A8%D8%AE%D8%AA%DB%8C%D8%A7%D8%B1+%D9%84%D9%84%D9%87%20%DA%AF%D8%A7%D9%86%DB%8C%20%D8%AF%D8%B2%DA%A9%DB%8C.html
http://profdoc.um.ac.ir/list-writer-%D8%A8%D8%AE%D8%AA%DB%8C%D8%A7%D8%B1+%D9%84%D9%84%D9%87%20%DA%AF%D8%A7%D9%86%DB%8C%20%D8%AF%D8%B2%DA%A9%DB%8C.html
http://profdoc.um.ac.ir/list-writer-%D8%B9%D9%84%DB%8C%D8%B1%D8%B6%D8%A7+%DA%A9%D9%88%DA%86%DA%A9%DB%8C.html
http://profdoc.um.ac.ir/list-writer-%D9%85%D9%87%D8%AF%DB%8C+%D9%86%D8%B5%DB%8C%D8%B1%DB%8C%20%D9%85%D8%AD%D9%84%D8%A7%D8%AA%DB%8C.html
http://profdoc.um.ac.ir/list-magname-%D9%BE%DA%98%D9%88%D9%87%D8%B4%D9%87%D8%A7%DB%8C%20%D8%B2%D8%B1%D8%A7%D8%B9%DB%8C%20%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%A7%D9%86%D8%B4%DA%AF%D8%A7%D9%87%20%D9%81%D8%B1%D8%AF%D9%88%D8%B3%DB%8C%20%D9%85%D8%B4%D9%87%D8%AF.html
http://faostat.fao.org/site/339/default.aspx

QY b)) /090 & louis [ o juws > | LS Sladgi (5,908

Mazurczyk, W., Wierzbicka, A. and Trawczynski, C. 2009. Harvest index of potato crop grown under Different
nitrogen and water supply. Acta Scientiarum Polonorum Agricultura, 8(4): 15-21.

Monheim, AG. 2008. The Potato: A crop with prospects. The bayer cropScience magazine for modern agriculture,
1(08): 1-32.

Najm, AA., Haj Seyed Hadi, MR., Fazeli, F., Taghi Darzi, M. and Shamorady, R. 2010. Effect of utilization of organic
and inorganic nitrogen source on the potato shoots dry matter, leaf area index and plant height, during middle stage
of growth. International Journal of Agricultural and Biological Sciences, 1(1): 26-29.

Poffley, M. and McMahon, G. 2006. Improving structure and pH levels in top end soils for horticulture. Northern
territory government, D16:1-3.

Islam, MR., Xuzhang, X., Sishuai, M., Xingbao, Z., Egrinya, E. and Yuegao, H. 2011. Superabsorbent polymers (SAP)
enhance efficient and eco-friendly production of corn (Zea mays L.) in drought affected areas of northern China.
African Journal of Biotechnology, 10(24): 4887-4894.

Subhash, C., Malik A., Zargar, M. Y. and Bhat, MA. 2011. Nitrate pollution: a menace to human, soil, water and plant.
Universal Journal of Environmental Research and Technology, 1: 22-32.

Toufiq Igbal, MD. 2010. Effect of irrigation on yield of potato and sunhamp intercropped with sugarcane. EJEAFChe, 9
(3): 533-537.

Zebarth, B., Karemangingo, C., Scott, P., Savoie, D. and Moreau, G. 2007. Nitrogen management for Potato: general
fertilizer recommendations. Greenhouse Gas Mitigation Program for Canadian Agriculture, : 1-4.

AR



Ugd ko 03 oy 50 (o] sl32 9 0,5boe p O LBl pgw 9 T Slgo i1

The Effect of Organic Manure and Water Super Absorbent on Tuber Yield and Yield
Components of Potato (Solanum tubersum, cv. Marfona)

Rashidi', N., ArjiZ", 1., Gerdakaneh®, M. and Kashi*, A. K.

Abstract

In order to investigate effect of organic manure and super absorbent on potato (Solanum tubersum, cv. Marfona) yield,
a split plot experiment was conducted in randomized complete block design with three replications on field experiment,
Agriculture College, University of Razi in 2010. Main factor included two levels of super absorbent A200 (0 and 70
Kg/ha,) and split plot included nine levels (0, chemical fertilizer (according to soil test), granule chicken manure (1000
kg/ha), common chicken manure (12 ton/ha), soil mix (1000 kg/ha),common animal fertilizer (20 ton/ha),
vermicompost (20 ton/ha), compost ( 20 ton/ha) and tea compost ( soaking tubers and spraying at four times). Effect of
superabsorbent and organic manure and their interaction on tuber dry matter per hectare was significant. Effect of
superabsorbent on stem number per plant, tuber yield and plant height was significant (P < 0.05), but superabsorbent
did not have any significant effect on tuber number per plant. Results showed that different levels of organic manure
had a significant effect on plant height, tuber number per plant, stem number per plant, tuber yield and diameter, tuber
weight per plant and total dry matter per plant. Totally, it is concluded that granule chicken manure (with or without
superabsorbent) had the highest effect on all of these traits. Correlation coefficients showed that tuber fresh matter per
hectare had a positive and significant correlation with stem diameter, stem number per plant, tuber number per hectare,
mean micro tuber diameter of 10 to 35 mm. Tuber fresh matter per hectare had a significant and positive correlation
with harvest index.

Keywords: Potato, Superabsorbent, Organic manure, Tuber yield
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