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Table 1- Physico-chemichal characteristics of the soil

_ L. . S el
o ek S oS i ey 5059 GﬁEI)J.t‘ u;“
Clay Silt  Sand Organic Phosphorus  Potassium Total pH Con(cai(l:J(I;lt?vit
(%) (%) (%) carbon (%) (mg/kag) (mg/ka) nitrogen (%) (ds/m) y
45 35 20 0.3 5.8 193 135 8.34 0.18

S paan 0925 5 Dland 355 g5 il Cot e 08 4 3 Shos 5 0 slaaS e Guibly 4528 - Jgu
0590
Table 2- Analysis of variance of growth indices and tuber yield of three potato cultivars
affected by phosphate fertilizer type and nitrogen application method

2

sl Ay ko 039 Ao sl adlw oluxy RV IREY s
e i § S . digs yo Aigy yo .
et glo G ol &5 RN #) ) i
sl . Maximum  Maximum Branch Tuber
SOV. aximu Chlorophyll Tub
af ~ Maximum crop total dry i(:]r(;)& Y number number llj el?jr
Ie_afdar €a growth matter per plant  per plant y
index
rate
Sl
Block 2 0.008 ns 1.89** 65.31 ns 2.82** 194.90 * 0.37ns 6.89 ns
oc
©liwsd g9

Phosphate 2 13.85** 25.9** 225803.9** 109.33 ** 663.68** 921.88**  107.6**
(P)

b a0 (509
38k 1 145%%  1042%%  99388**  3018**  13374ns 4677ns  131.28**
Nitrogen
(N)
nS)
Cultivar 2 1.42 ** 553*% 182245  1478%*  6224ns 1297.17**  4.86ns
©
NxP 2 031* 008ns  241005**  612**  3112ns  21.77ns  20.3**
CxP 4 016** 125  3889.60**  030ns  14310*  26.94ns  16.1%*
CxN 2 0.03* 1.33 % 62451 * 325*%  1099ns  9.35ns  8.16ns
PxNxC 4 0.02 * 1.69 ** 336.41 * 028ns  7154ns 1348ns  9.16*
sl
byl 34 0.007 0.03 123.05 051 1.59 0.76 3.39
Error
Slredd o 0 2.08 436 259 1.56 1357 1217 5.27
CV. (%)

oy ) 50 Jleisl mala 18 (550 cire 5 (S s el Sy ik g NS
*, **and ns significant at 0.01, 0.05 probability level and no significant, respectively.
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Figure 1- Thetrend of changesin leaf areaindex of three potato cultivars affected by
phosphorus fertilizer type and urea fertilizer application method
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Figure 2- Thetrend of changesin crop growth rate of three potato cultivars affected by
nhosnhorus fertilizer tvne and urea fertilizer apolication method
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Figure 3- Thetrend of changesin total dry matter of three potato cultivars affected by
phosphorus fertilizer type and urea fertilizer application method
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Figure 4- Thetrend of changes in relative growth rate of three potato cultivars affected by
phosphorus fertilizer type and urea fertilizer application method
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Figure 5- Thetrend of changes in net assimilation rate of three potato cultivars affected by
phosphorus fertilizer type and urea fertilizer application method
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Figure 6- Chlorophyll index of potato leaf which was affected by nitrogen and phosphorus
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Table 3- Mean comparison of some maximum growth indices, and tuber yield of potato
affected by phosphorus fertilizer source, nitrogen application method and cultivar

b pa0 (93 e L din e o Al (339 il 0 S los
Oliwd g 0359 55 o35 Sy Jyazo 0 LS ol
Phosphate Nitrogen Cultivar  Maximum Maximum crop Maximum Tuber
source application leaf area growth rate total dry yield
method index (g/m?/day) matter (g/m?)  (ton/ha)
L] 3.08h 5.19i 31520 h 20,06
&olg oyl Agria
0395 b 2841 5.031 297.36j 24.96
Nitrogen Sante
placement Lt . . .
hd 8 3.07h 494 315.00 hi 25.70
Fhd Span pis Banba J
non- L
phosphorus - 3.09h 5.17i 320.86 h 25.86 |
b iy Agria
039 N 2781 4861 296.26 27.06ij
No nitrogen Sante
placement Lt 305h 4821 31163 2443
Banba
L"')S_‘ 4.26e 12.08 ¢ 461.16 e 40.53 bc
&olg o8 Agrla
039y N 384f 9.15¢ 42886f  40.26 bed
Nitrogen Sante
Slnd 90 placement bt 454 cd 10.26 f 498.93d 4146
Sy Banba abed
Triple super , b 3.86f 11.15d 436.36 f 36469
phosphate o iy Agria
[S315 g & 3569 8.05h 39326 g 37.36 efg
No nitrogen Sante
placement bt 3.80f 7.91h 429.06 f 33.06 h
Banba
e
2! 527a 132a 58286a  42.83ab
Silg o)l Agria
0395 sl 4.47d 10.84d 490.93d 41.76 abc
i Nitrogen Sante
poeizel 59 placement b 519a 118¢ 574233  44.16a
Diammonium . L 485D 1261b 564.26b  39.06 def
phosphate aw iy Agria
0395 N 3.94f 9.85f 43853 3%2}0
No nitrogen Sante ¢
placement bt 464c 10.68 de 542,00 ¢ 4006
Banba bedef

WAl s do e iy Jleis ] mhaw jo (5)Io gixe pas sdislis gt o 50 alie B>
Means with the same letter are not significantly different at p-value 5%.
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Abstract

Nitrogen and phosphorus are essential nutrients in growth of plants. In addition, the
type and method of fertilizer application play an important role in the efficient
absorption of nutrients and reduce fertilizer use. Therefore, an experiment was
conducted in a randomized complete block design with three replications in the Bahar
city in 2017: phosphorus fertilizer was three levels (no application, triple
superphosphate and diammonium phosphate), nitrogen fertilizer with two levels
(placement and no-placement) and potato cultivar with three levels (Agria, Banba and
Sante). The highest leaf area index (5.27), crop growth rate (13.22 g.m™) and total dry
matter (582.86 g.m) were obtained from diammonium phosphate along with nitrogen
placement in by using Agria cultivar. The results also showed that under conditions
phosphorus deficiency, nitrogen application method did not affect leaf area index, crop
growth rate and total dry matter: However, tuber yield of Agria under phosphorus
deficiency increased by nitrogen placement treatment. In this study, the use of
diammonium phosphate, compared to triple superphosphate, increased leaf area index,
crop growth rate, relative growth rate and total dry matter. The effect of nitrogen
placement along with triple superphosphate was higher than that of nitrogen with
diammonium phosphate. Chlorophyll index was not affected by nitrogen placement
when using diammonium phosphate, whereas, nitrogen placement increased chlorophyl|
index by 6.5% with triple superphosphate. The results also showed that the tuber yield
increased by 25.4% when nitrogen used by placement combined with triple
superphosphate fertilizer. As a whole, highest tuber yields of all three cultivars,
especially in Agria and Banba, were increased under nitrogen placement treatment
along with diammonium phosphate.

Key words: Crop growth rate, Diammonium phosphate, Leaf area index, Super
phosphate triple.
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