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Effects of Reduced Nitrogen Fertilizer Application on the Growth and
Development of Different Potato Varieties
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Abstract: China uses 7% of the world's arable land to consume 35% of the world's chemical fertilizer, and a large
amount of unreasonable chemical fertilizer inputs lead to increased planting costs. With the introduction of the policy of
double reduction of pesticides and fertilizers, how to reduce the nitrogen fertilizer input while ensuring the stable yield of
potato crops has become the main problem to be solved urgently for the sustainable development of the potato industry.
Breeding and popularizing potato varieties with efficient nitrogen absorption and utilization are an important way to
realize the sustainable and healthy development of potato production in China. In this experiment, 'Dongnong 310',
'Xingjia 2', '"Muyushu 3', 'Zaodabai', 'Zhongshuzao 35', and 'Innovator' were used as test materials, and three fertilizer

gradients were set as nitrogen free (0), low nitrogen (90 kg/ha), and regular nitrogen (180 kg/ha), to comprehensively
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analyze the differences in nitrogen accumulation and nitrogen efficiency. The dry matter accumulation and plant height of
most potato varieties were significantly increased with the application of nitrogen fertilizer in the tuber formation and tuber
bulking stages. Under the treatment of low nitrogen, the yields of 'Xingjia 2' and 'Zhongshuzao 35' were significantly
higher than that of the other four varieties (except 'Innovator', which was not significantly different from 'Xingjia 2'). Under
the treatments of low nitrogen and regular nitrogen application, the nitrogen recovery efficiency of 'Dongnong 310" was
higher, which was 7.26% and 7.49%, respectively, but its nitrogen agronomic efficiency and partial factor productivity of
applied nitrogen were lower. Furthermore, its yield did not have a significant advantage compared with other varieties. Its
dry matter accumulation was higher, possibly due to the accumulation of nitrogen mainly transported to above-ground
part of plants. The nitrogen agronomic efficiency of 'Muyushu 3' and 'Zhongshuzao 35' under N 90 kg/ha treatment was
higher, 75.42 and 96.38 kg/kg, respectively, indicating that these two varieties had a significant increase in yield with the
application of nitrogen fertilizer. The partial factor productivity of applied nitrogen of 'Zhongshuzao 35' was the highest,
219.36 kg/kg, under N 90 kg/ha treatment. The study on photosynthetic pigments found that the content of photosynthetic
pigments in tuber formation stage was higher than that in tuber bulking stage, and 'Innovator' had a longer duration of
photosynthesis. Therefore, under the condition of reducing nitrogen fertilizer application, 'Xingjia 2' and 'Zhongshuzao 35'
could achieve higher yield, and 'Dongnong 310" has a stronger nitrogen absorption efficiency, but its yield is relatively low.
Key Words: potato; nitrogen fertilizer; growth; yield
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Table 1 Fertilization rates of different treatments

Ak 7 JEAH 20 A 2 (kg/hm?)
Treatment Fertilization rate (kg/ha)

N P05 K.0
NO 0 120 180
N1 90 120 180
N2 180 120 180
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Table 2 Effects of different nitrogen application rates on dry matter accumulation in different potato varieties

fb Al PZEIE i (g) Tuber formation HZE I KW (¢) Tuber bulking

Variety NO N1 N2 NO N1 N2

#4342 310 Dongnong 310 17.80 def 62.64 a 47.94 be 79.68 g 230.64 b 288.93 a
24425 Xingjia 2 20.31 def 39.25 ¢ 50.94 b 114.54 1 144.25 e 178.20 d
HH # 3 Muyushu 3 857¢ 24.02 d 24.17d 67.79 ¢ 11551 f 175.12d
R Zaodabai 12.51 fg 14.62 efg 21.49 de 79.11 ¢ 114.46 f 134.64 ¢
rf1 % 51 35 Zhongshuzao 35 18.32 def 61.08 a 49.20 b 116.31 167.88 d 275.16 a
#1515 Innovator 21.63 de 46.62 be 49.15b 103.13 f 139.80 e 199.35 ¢

W ARFHREFRIRA P AE 0.05 KF F 255 83, R/ EE 2258 (Least significant difference, LSD)¥%. T [H.

Note: Treatment means followed by different letters indicate significant differences at the 0.05 level of probability as tested using least significant

difference (LSD) method. The same below.
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Table 3 Effects of different nitrogen application rates on plant height in different potato varieties

i HeZETE W (em) Tuber formation HeZEIP R (em) Tuber bulking

Variety NO N1 N2 NO N1 N2

434¢ 310 Dongnong 310 411114 60.61 cd 60.22 cd 58.83 ¢ 71.83 de 80.75 be
24425 Xingjia 2 59.17 de 72.83a 63.72 bed 86.67 b 84.92 be 106.75 a
4 2 3 Muyushu 3 4411 hi 54.39 ef 52.00 fg 58.17 ¢ 70.50 def 71.75 de
FR 1 Zaodabai 45.94 hi 44.33 hi 43.00 i 62.75 fg 68.75 ef 70.42 def
fF 3 535 Zhongshuzao 35 52.39 fg 66.89 b 65.61 be 60.08 g 71.42 de 78.42 bed
#4515 Innovator 48.50 gh 63.00 bed 58.39 de 62.08 fg 78.00 cd 85.83 b
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Table 4 Effects of different nitrogen application rates on nitrogen uptake and

utilization efficiency in different potato varieties

sl AEPIHCE (%) AFE AR (kg/kg) AEME 1 (kg/kg)
Variety NRE NAE PFPN

N1 N2 N1 N2 N1 N2
#:4% 310 Dongnong 310 7.26 a 7.49 a 56.67 bed 42.79 cde 13775 ¢ 84.18 e
4425 Xingjia 2 1.83 cde 3.39b 66.96 b 43.57 cde 193.34 b 107.95 d
4 H % 3 Muyushu 3 2.82 be 2.89 be 75.42 ab 25.13 efg 131.91 ¢ 54.19 f
FLRK I Zaodabai 342b 2.27 bed 7.05¢ 18.47 fg 54.11f 41.82f
FREE L 35 Zhongshuzao 35 1.12 de 340D 96.38 a 46.41 cde 219.36 a 109.23 d
#4515 Innovator 0.54 ¢ 191 cd 58.09 bed 36.68 def 177.99 b 97.74 de
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Table 5 Effects of different nitrogen application rates on photosynthetic pigment content in different potato varieties
s} 34 S 2% %K a(mg/g) 4% b(mg/g) FE b % (mglg) B4 E (mglg)
Stage Variety Chlorophyll a Chlorophyll b Carotenoid Total chlorophyll
NO N1 N2 NO N1 N2 NO N1 N2 NO N1 N2
P RR310  084cde 121a  1.09ab  0.19bc  029bc  029bc  0.15d  028ab  032a  1.03de 1.51ab  1.39hc
Tuber MfE25 092bed 0.96bed 1.03abe 0.22bec 0.31be  0.55a  027abe 0.22bed 0.24bc  1.14cde 1.28bed 1.58a
formation -
HEE3  076de 0.75e¢  0.88cde 0.22bc 027bc  025bc  0.19bed 0.16d  0.18cd  097fg  1.02def 1.13cde
LAYNE| 0.86cde 0.87cde 0.97bc  0.14c¢  023be  0.32bc  0.19bed 0.19bed 0.17d  0.99efg  1.11cde 1.29be
PR35 073 0.86cde 0.89cde 023be  0.38ab  027bec  0.14d  0.13d  0.17d  097fg  1.24bed 1.16cde
#H 1% 087cde 097bec 096bed 023bc  0.30be  029bc  0.18cd  0.19bed 0.19bed 1.09 cde 1.28 bed  1.25 bed
Bzl K 446310 0.55bed 0.55bed 0.57be 0.17cde 0.22bed 0.22bed 0.13ab  0.12abe 0.13ab 0.73cde 0.78cd  0.79¢
Tuber AfE2%5 054bed 0.66ab  0.56bed 0.17cde 0.20bed 0.29abe 0.10be  0.12abe 0.12abc 0.71cde 0.86be  0.86 be
bulking .
FEHEE3 025  038def 049bed 0.1le  0.15de 0.16de 0.05¢ 0.05¢  0.dlabe 036f  0.52ef  0.65de
LIYNE| 032fg  0.38def 0.34fg 0.16de 0.16de 0.17cde 0.09bc 0.10bc  0.09bc 049ef  0.54def 0.52ef
hEE 35 034fg  035efe 040cde 0.14e  0.14e  0.14e  0.08bc 0.08bc 0.09bc 0.49ef 049ef  0.55def
HE 15 076a 0.77 a 0.85a 0.30ab 0.36a 0.27abc 0.14ab  0.12abc 0.18a 1.06ab 1.13a 1.12a
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Table 6 Effects of different nitrogen application rates on yield components in different potato varieties
Al FABRE AL (No.) HARRE T (ke)
Variety Tuber number per plant Tuber yield per plant
NO N1 N2 NO N1 N2
Z:4% 310 Dongnong 310 9.8b 93b 11.5a 0.46 ghi 0.60 def 0.62 de
2425 Xingjia 2 59¢ 5.6cd 58¢ 0.60 def 0.83 be 0.88 ab
#H % 3 Muyushu 3 34f 4.3 def 4.0 ef 0.35 ij 0.56 efg 0.61 def
FKE Zaodabai 5.2 cde 5.0 cde 5.1 cde 0.30] 0.42 hij 0.45 ghi
Fh B35 Zhongshuzao 35 5.0 cde 5.2 cde 5.1 cde 0.54 efg 0.89 ab 091 a
#7 1'% Innovator 58¢ 5.7 cd 5.6 cd 0.48 fgh 0.60 def 0.66 cde
50 000 — CONO
40 000 M
N2
Ee
£ < 30000
W
Z <
¥ = 20000 o
o=
h h
10 000 [~ T
e | |
K30 fE2s HEEHES3 LNE g3 RS
Dongnong 310 Xingjia 2 Muyushu 3 Zaodabai  Zhongshuzao 35  Innovator
Jti K

Nitrogen application rate

e BRI + brrEZE . ARFEEFR R TEIZE 0.05 K FES R SR/ 2250 (Least significant difference, LSD V.

Note: Data are presented as mean + standard deviation. Different letters over treatment means indicate significant differences at the 0.05 level of

probability as tested using least significant difference (LSD) method.
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Figure 1 Effects of different nitrogen application rates on yield in different potato varieties
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