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Abstract: The randomized block experiments with the nitrogen supplement level at 0, 45, 90,135 and 180 kg/ha
were conducted using the cultivar 'Xindaping' to analyze the influence of nitrogen fertilizer on agronomic traits in potato.
The yield and agronomic traits were analyzed with analysis of variance (ANOVA) and displayed with GGE-biplot. The
results revealed that the variation of nitrogen amount showed variable impact on the potato yield and agronomic traits.
In 2014-2015, when the nitrogen application rate reached 90 kg/ha (T2), the yield, tuber number per plant, weight of
tuber per plant and marketable tuber percentage were increased by 67%, 30%, 63% and 30%, respectively, compared
to the control. When the nitrogen application rate reached 180 kg/ha (T4) , even all the traits were better than that of the
control, and the plant height was increased by 4% compared to T2, both yield and marketable tuber percentage were
reduced by 18% and 12%, respectively, when compared to T2 treatment. The potato yield and the weight of tuber per

plant are two appropriate agronomic indexes to distinguish the impacts of application rates on potato compared to
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others. Moreover, the results also indicted that the combination of ANOVA and GGE- biplot was a useful method in

screening the appropriate fertilizer supplement for the potato production.

Key Words: potato; nitrogen fertilizer; application rate; GGE-biplot
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Figure 1 Precipitation and average temperature during potato growth stage for Dingxi in 2014-2015
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F1 TEAEREMTIEEMERYR(0~30 cm)

Table 1 Basic properties of experimental soil of Dingxi City

A - BT (g/ke) 2% (mg/kg) R (mg/kg) AW (mg/kg) BRI (mgrkg) AR (mglkg)
Year b Organic matter Total N Available N Available P Available K Available Zn
2014 3.1 20.90 103.00 69.00 10.00 114.00 2.50
2015 8.1 18.20 102.12 72.20 10.21 112.00 2.40

1.3 gt Kook HBEHLIX S, 3RS, 17K 5.6 m, 17

DIFRZ (N 46%) WA, ARRZMAR L 07 m, 17208, BEFE 028 m, 547X, /X
IAbER, L SANALER, L2, IREREHIHEE, 100#%, /NXTEFA(3.5m X 5.6 m)19.6 m*,

®2 AREIREEMRELLE

Table 2 Different treatments for nitrogen fertilizer application rates

SOFE]

Treatment Tl T T3 T4 T5(CK)
N B (kg/hm®) Nitrogen fertilizer (kg/ha) 45 90 135 180 -
JR % (kg/hm®) Urea (kg/ha) 98 195 293 391 -
14 HiEEE KB T5 g(F) L E R ED o
201444 J1 22 HEEFP, 102 HISHR, RAPPE - L6 RS
Ve R T7HISHERR 1K, 6] T 56 F0HE A GGE WUbs & 43 # 4 4F (GGE-
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Table 3 Potato yield and agronomic trait performance under different treatments

AL B Treatment

eI Performance
Tl T2 T3 T4 T5(CK)
2014 57.12 abAB 66.15 aA 55.62 bAB 47.03 ¢BC 41.09 cC
1 (kg/19.6m’)
FE_ o 2015 51.00 bB 64.40 aA 52.00 bB 44.40 bheBC 37.10 ¢C
Yield
44 Average 54.06 65.27 53.81 45.71 39.05
N 2014 5.16 abA 6.10 aA 3.86 abA 3.53 bA 5.00 abA
PARRERE ()
Number of tuber per 2015 4.80 aA 5.20 aA 3.90 aA 3.50 aA 3.70 aA
plant (No.)
-3 Average 4.98 5.65 3.88 3.52 4.35
2014 571.20 abAB 661.50 aA 556.20 bB 470.30 ¢BC 410.90 cC
HRRE YT ()
Average weight of tuber 2015 509.70 bB 614.20 aA 520.10 bB 443.70 beBC 370.50 cC
per plant
¥4 Average 540.45 637.85 538.15 457.00 390.70
2014 56.56 bcAB 60.30 abcAB 63.50 abAB 64.60 aA 52.80 ¢B
KR (em)
. 2015 53.50 bB 60.60 aAB 61.80 aA 64.90 aA 53.50 bB
Plant height
S Average 55.03 60.45 62.65 64.75 53.15
2014 73.06 abAB 81.40 aA 72.00 abAB 60.70 bB 60.50 bB
P (%)
Marketable tuber 2015 73.20 abA 80.80 aA 70.20 abA 63.40 bA 64.30 bA
percentage
SEH Average 73.13 81.10 71.10 62.05 62.40

T R PFEE AR/ NG FE#OR 0.05 K- 23, ARKEGFEFRR0.01KFRE. TR,

Note: Means in each row followed by different small and capital letters indicate significant difference at 0.05 and 0.01 levels of probability,

respectively. The same below.
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A: Influence of nitrogen fertilizer treatments on potato yield and agronomic traits based on GGE-biplot analysis in 2014-2015;

B: Effects of nitrogen fertilizer treatments based on GGE-biplot analysis in 2014-2015;

C: Discrimination ability and representativeness of agronomic traits based on GGE-biplot analysis in 2014-2015;

D: Selection of ideal nitrogen fertilizer treatment in 2014-2015.
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Figure 2 Fertilizer treatments and agronomic traits based on GGE-biplot analysis in 2014-2015
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