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Table 1. Soil analysis and optimum ranges of nutrient concentration in potato leaf

Soil Sl
AT c 7. RSN U
o d S 555 05 035 - P . (ingle) 5o s
Fe oc b Electrical )
Cu (mg/K Mn Zn Total N K P ; pH Conductivity Soil Depth
(mg/Kg) o) (mg/Kg)  (mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg) %) @sm™ (cm)
1.93 7.88 12.95 1.01 0.161 389 12.3 1.899 7.86 0.936 0-30
Optimum concentration of leaf elements &, oke Ll ool
>4 >50 >40 >20 20000 >8000 >2200 - - - -
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Table 2. Treatments

oSS o5l 355 Ol 33 A p 8 IS i O e Sud pa > 0l
(S 530,500 5 AS) PO Source of P Time of P application
Urea (KgP/ha)
(Kg Urea/ha)
0 0 J s Z
Control
116.89 37 Qu,;,;,,(,:;ﬂ Gl 5 Sy se 4 S Ol s
AMP strip application at planting stage
116.89 37 Dlind i p g 5o Sopgeo s 458l 0l Ol VY 5 (5,15 s 4 B Olaj 43 V/Y
AMP o
Y strip application at planting stage and ' top-dressing
77.13 37 Qu..éﬁz(}:;)ﬂ Sy Sy 4 iSOk s
ADP strip application at planting stage
77.13 37 Slidis3 p gl g s 45alS ) 0eb Bl VY 5 (5ul5 Sy s 4 B Olaj 43 /Y
ADP &
15 strip application at planting stage and ' top-dressing
154.26 37 Jes olas g G5 Syse 4 il Ol s
SP strip application at planting stage
154.26 37 Jo 7 Dl 5 e ooty ol 565 O 53 VY 5 )5 s s 4 BT Ol 4 VY
SP o
Y strip application at planting stage and % top-dressing
79.52 74 Sl gigapiss saT SOl 5 D)0 & 0L o
AMP. strip application at planting stage
79.52 74 Db gige o 5 s sty amalS el 0l 53 VY 5 ()5 S e 4 IS Ol 3 VY
AMP &S
V4 strip application at planting stage and % top-dressing
0 74 b 63 0 5 50T SOl 5 D)0 & 0L o
ADP strip application at planting stage
0 74 Dlind (63 p s paT Py PIRRNK SN IS BTRVA TS PICTPRPRCEIL g ISPVl
ADP <
V4 strip application at planting stage and % top-dressing
154.26 74 oy iy s S5 Sy g 4 B Ol s
SP strip application at planting stage
154.26 74 Jo 7 Dl 5 5 g s ol 5565 0 50 VY 5 )5 s s 4 ST Ol 4 VY
SP <

Y5 strip application at planting stage and % top-dressing

mod Ml oS D)o iy A (5,8 oI 5 sles
$Ss Sl da g odd wd Sl a4 by sla
Obls Sl eslital b s 03505 053 15 LOT (Ol
Ve 5 8005 00O Frofd ¥OC YA oIkl sl,l
sl 5ol (5, S o3Il bhode b6 Job ¢ o Ls
s Sl Caliteas o Il 4 by e slaeds
5 fades YA I Sa S glaeds 035 wulg Lo
5 G5 el 8 r sk e e 90 51 55

Ads Shlasl

eIy SI90 ] -9
ol &l 9o e

353 e ¥ 53 g ge OIS sk
S 5 Ll (DS ey )
SErS A Lgl\).a(.\,u\,a.x'p S O3 code
3 e (S ks 0L 53 bl sl bl
gods S sluw Olaw i ol Calidee glasles
bl cla.» d-l 5o o oIl s e sl

A h b Ghels Sl e S


www.sid.ir

g

OLen 5 o sioe Bl i o5y 0 55 &5 poes S
A (.\?L;\ (Minocha et al., 1994)

SaboT WGT
Lol 53 O Ul 5 ode 3 Shee Ly,
CJ; )\ oslazw! L, ‘_g)LaT J:SL’T} oy dallloe Calides

Al (:\?a;‘ SAS ver 9.1 5, LT 15!

o 9 @b
Sl b 355 05 e Ol 5 55 003 OLES gl
30 (] atil d?jcb‘ubujd)b@u
o (§)13 s sk 4 5 o e la oS -
J3ier) ol a3 8135 i 557 5 e 0 36
S pan Doy 38wz OlF e Al
385 4 S 5 o el sl b oS

13 (6 i ] 2ud 3 S (3 e Ol e

LLboss kffﬁ)w 6)&:\{ 6&545 a)"u\}‘ GJ"; E) Jﬂaﬁ SO

gl 0 Dlao

D 5 A Ol gl Sl Ol
Jie jw g5 (6,8 o310 oaws Sl eslizul b jiw g
Sl ae e oS mi e Ol s CI-340
5Bl Gamu g 5 Odd jow Olej 3 (romen LS
(5 05 Joun D) bl an 58 5 gz o5
5 831 e Ll sk OS5 8 Sl wy £
LS b g o iz o8iglesT & Oldins 035
i (S 051013500 5 S ol 5l 5Lzl

8 OS5 5 S8 pes ek 6,8 851Nl Gl
Sl I Gy P05l @lanns S, nsler
GG RN INE. SN ERY-! ol par il
G dlo Gl ol Sl 4 s £ s O
§ 5, 0555 Ol Ld 0303 55 (6 e e
Sl s o, Sl JnS” 5 S s,

585 58 Dlio il Sle a2 4o ¥ g

Table 3. Analysis.of variance of physiological characteristics

o a s P, T C; LAI P N T, Ty Lq HI
JEpS, s3l5T
Block 3 2.81™ 147%™ 1569228 95452.5™  42204.22%  2.21°* " 836.29 491™ 130™
11.07 "
A 2 0.0089 0.36™ 4.34" 22707.58 1676.92™  0.013 "™ 831™ " 20.17
ns ns ns 33.06 ns
B 1 2.091 1.55™ 889.24™ 14214.08 118524™  0.081 0.18™ 15768  0.038 3.15™
C 1 30.81 0.084  4166.41™  1016172°° 23565.83 0.052 17.52° 1073.52 3.87™ 348"
AxB 2 2289  226™ 7004.18™  165763.58  1560.73™  0.11™ 025™ 224893 1896 8.69™
AxC 2 17.84  022™ 5243.87™ 121015.75  2155.08™  023° 0.084 275727 4644 885"
BxC 1 2.16™  1.63™  119.70™ 3640.08™  ™5853.85 024  11.02 14352 21.89 9.85™
AxBxC 2 42.93 1.65™  5203.54™ 12025.58  15517.32* 0.13™ 2.58™ 215539 1149 3.24™
Error 33 16.04 1.13 3330.84 117576.00 1947.97 0.07 5.84 2585.19  15.19 15.79
CV% - 12.35 9.87 10.23 15.68 8.56 8.21 14.33 13.58 1289 11.46

(Amount of eis wd>:CiCO, (Transpiration Rate) &, :T (Net Photosynthesis Rate) <8 . jalls jw P,

Ol 5= :N (Leaf Phosphorus Concentration)

8 a3 s 015 :P (Leaf Area Index) 5, e o=l LATL absorbed CO;)

(Tuber 5 5 oae ¢St 055 Ty  Tuber Number per Plant) « 5 s e slass T, Leaf Nitrogen Concentration) o5, 035 =
Ol ¢ g5 o554 :C B A (Harvest Index) csls , ess HI ( Leaf Dry Weight) &, oS 05 Ly Dry Weight per Plant)
(P fertilizer Type, Amount and Application Time respectively) ,i.é 5,5 Jlesl 0L 5
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Figure 1. Comparison of Leaf Area Index in different time of P application. CK: Control, C;: strip
application at planting stage, C,: %2 strip application at planting stage and > top-dressing.
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Figure 2. Comparison of tuber number per plant in different time application of P fertilizer. CK: Control,
C,: Strip application at planting stage, C,: % strip application at planting stage and 2 top-dressing.
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Figure 3. Comparison of leaf phosphorus concentration in different time of P application.
CK: Control, C;: strip application at planting stage, C,: Y% strip application at planting stage and Y top-

dressing
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Figure 4. Comparison of leaf phosphorus concentration in P type x P amount x P application time
interaction.

a;: Mono Ammonium Phosphate. a,: Di.:Ammonium Phosphate. a;: Super Phosphate. b;: 37 kgP/ha. b,:
74 kgP/ha. C: strip application at planting stage, C,: ' strip application at planting stage and > top-dressing.
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Figure 5. Comparison of leaf nitrogen in P type X P application time interaction.
MAP: Mono Ammonium Phosphate, DAP: Di Ammonium Phosphate. SP: Super Phosphate.CK:Control.
C;: strip application at planting stage, C,: % strip application at planting stage and % top-dressing.
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Figure 6. Comparison of leaf nitrogen in P amount % P application time interaction.

CK: Control, C;: strip application at planting stage, C,: Y% strip application at planting stage and Y% top-
dressing.
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Table 4. Analysis of variance of potato tuber size

df TNUA TWUA WST NST TN>65mm  TN<28 mm  WOST
Block 3 415.97 6.56* 291" 335.68" 11.8° 9.41"M 0.01"
A 2 56.64™ 22™ 3.7 61.52™ 0.58™ 0.52™ 0.006™
B 1 609.18° 1.08" 0.96" 553.52° 0" 3 0.0007 "™
C 1 67.68™ 0.04" 0.99" 40.02"™ 5.34™ 0.08" 0.02°
AxB 2 171.43" 1.16™ 1.87" 162.77" 9.25" 9.18" 0.02
AxC 2 99.43 " 1.02 1.091™  131.02™ 1.58" 1.89" 0.003 "™
BxC 1 25.52" 1.35™ 0.067"™ 4.68" 10.08 ™ 16.347 0.006"™
AxBxC 2 1.39" 0.29™ 0.24™ 6.43™ 1.08™ 5.39™ 0.01°
Error 33 128.95 0.89 1.09 121.33 3.51 3.34 0.003

(Tuber Weight per ghw a>15 53 oae 055 TWUA (Tuber Number per Unit Area)pbw dols 53 o JS" sl :TNUA
(Number of Seed ¢,z o51051 3 eae sldas NST (Weight of Seed Tubers) s, o141 s sae 059 :WST (Unit Area)
$lods slu TTN<28 mm (Tuber Number bigger than 65 mm) s L #8 31 £ 55 slaods slaws TN>65mm Tubers)
(Weight of Over s, o310t 51 5L glaess 055 :WOST ((Tuber Number smaller than 28mm) e L YA 51 S5 87
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Figure 7. Comparison of produced tuber per unit area in different P-level and control (CK)

S Sl osls LS A IS 55 (F Jsu)s g elas do-ly y3 e W5 ol Bl s Fae Jele LS
‘Jcb‘”""‘}JJ(.;J‘L,°J*.;J|M‘MJ;JJf)K “517090UYA)M‘J}‘}GJ%GJ‘-‘J‘)J&@
el ol 2l 581 (6yls gan Hsb 4 dals 4 s Ay s by e el aus Olhe Jele (e
100 -
a

. 90

j b

s 7 80

? 70 c

-]

3g

DT 50

. B

- ]

3 E 40

Z 2 30

53 ]

o £ 20

N

o

37 74 CK

IZ:JU;‘;\;\ s ,I.;J.I.S\U,.dl:- e-_.ﬂl....J- :JS \J‘-’_@e Q‘-_...c
Amount of P fertilizer application (kgha')
Aals 5las b anglie 5 4y 58T el hd Caltiue - glaw 53 e oy 53 ol A 5 (55 ot sl S0le anglie A IS

in different P level and control (CK) Figure 8. Comparison of produced seed tuber per unit area

s Ll 035 Gl i 5L e S il sds sldni ;s b ol Ol 30 a2l
L Jssls Olas (Westerman et al., 1985) ol SoId e y b ch_m d-lg 53 edd I 5 gy

WWW.SID.ir


www.sid.ir

0L 5 5553 S

35 Gt i YL 055 55 3 eolay s s

Ll ails gyl gaeds O sl

35 gy bl Sy a5 dlsl Ol
03 (P Jsdn) 38 15 hud 558 Ol i
4 0T O e 5 idu 93 4 i 38 gl O g0
T Slede 055 S w5 LS (K8 O 5
S SV ol Hsba ok oIl
253K Sy 4 s 35 JS S 3y tal

e JK8) 548 05,5 4 sl o

)
1 2o
L

(k

[ VY N N =
1

(p S50 ool )3 odé )
Weight of geed tubers

YA

5l eSist osle oluamstl hub 565 (5 mae ol 58l
3 3sbion e &S 1 e gy lapldil 4 e
V1P | e N Y P N S NHSTRIN LY

..\.::..54\; )‘} 6)-1;. aj\.b\ JJ 4§ 6.1\.‘504..9 L'_))'j

o Dlid p5isal63 355 O e (F Jr)
Tl A=l 5 ody slreds 0 oV sl
e o S Dliud C}:”}"Ty'y S 5 (s
Sld g 3557 3 gad Sl ) 6ok laee (555
JS8) s 1wl de s Bld ol 3l 55 e s

4 Dlied o 5igaT (93 355 oy o i 5 0 5.0

MAP D

a
b ab
_ I I I C
AP SP

CK

e 6:...2

P fertilizer type

b 358 liba 1 5l Lo 5 0 A5 (S5 0 035 (S0Le g lin 4SS

Figure 9. Comparison of produced seed tubers weight in different P fertilizer type
CK: Control, MAP: Mono Ammonium Phosphate, DAP: Di Ammonium Phosphate. SP: Super
Phosphate.
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CK: Control, C;: strip application at planting stage, Cy: %> strip application at planting stage and "> top-
dressing.
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Figure 11. Comparison of oversize tuber weight under P types x P amounts interaction.
CK: Control, MAP: Mono Ammonium Phosphate, DAP: Di Ammonium Phosphate. SP: Super
Phosphate.
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