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Abstract: The randomized complete block design of two factors, urea (N 46%) applied as additional fertilizer and
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varieties ['Yunshu 902' and 'Lishu 6' (CK)], was developed and conducted in Yuxi and Jianshui, Yunnan Province, from
2018 to 2020 to analyze the influences of urea fertilizer application rate and application time on yield and agronomic
traits in potato. The urea application rate at 0 (CK), 150, 300 kg/ha was tested with no replication in the first year and
three replications in the second year in Yuxi. The urea application rate at 0 (CK), 225, 300 and 375 kg/ha was set in the
first year and 0 (CK), 225 and 300 kg/ha was set in the second year in Jianshui. The yield and agronomic traits were
analyzed with analysis of variance (ANOVA), and the planting benefit was analyzed by cost-benefit. The plant height,
branch number, aboveground yield, tuber number per hill and mean tuber weight (the average of two varieties and two
sites) of "Yunshu 902' were increased by 8.6%, 25.0%, 35.8%, 8.6%, 29.1%, respectively, than those of CK (the data of
tuber number per hill and mean tuber weight in the second year were not investigated in Yuxi), and finally large-sized
tuber percentage, tuber yield and income of growers were increased by 10.3% , 26.3% and 17 946 Yuan/ha,
respectively, when the urea fertilizer was applied within 30 days after emergence (75% of emergence percentage) in the
winter and early spring planting region. However, the best results were obtained when the urea applied as additional
fertilizer at the rate of 150 (Yuxi) and 225 kg/ha (Jianshui). Beyond this rate, the yield increased, but the fertilization
efficiency was not high. The tuber yield was reduced when urea fertilizer was applied later than 30 days after
emergence. For example, in the second year of Jianshui, fertilizer was applied on March 20, 2020, the late stage of
tuber setting, and additional fertilizer application was not conducive to tuber bulking, resulting in yield reduction.
Key Words: potato; Yunshu 902; additional fertilizer; application rate; application time
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Table 1 Basic properties of experimental soil in two sites

i 4 N(gkg) IKfEPEN(mg/kg) AP (mg/kg) ALK (mg/kg) pH AL (g/kg)
Site Total N Hydrolytic N Available P Available K Organic matter
FIE Yuxi 1.67 88.13 74.94 263.93 7.76 2591
ALK Jianshui 1.34 85.71 93.02 170.09 5.56 26.74
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Figure 1 Emergence dynamics of 'Lishui 6' and "Yunshu 902' in Yuxi and Jianshui
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Table 2 Effects of urea applied as additional fertilizer on agronomic characters of "Yunshu 902' in

Yuxi experimental site from 2018 to 2020

Febr b (kg/hm?) %902 Yunshu 902 465 Lishu 6
Index Treatment (kg/ha) 2018~2019 2019~2020 2018~2019 2019~2020
B (em) 0 43.43 55.33 b 64.87 54.00 b
Plant height 150 47.06 58.00a 65.03 62.67a
300 48.50 62.67 a 69.17 65.00 a
SEH Average 46.33 58.67 66.36 60.56
F 2B 0 1.50 - 2.10 -
Main stem number (No./plant) 150 1.44 _ 1.57 _
300 1.56 - 1.86 -
44 Average 1.50 1.85
IR 0 5.17 733 a 6.57 7.00 a
Branch number (No./plant) 150 6.17 767 a 5.67 7.67 a
300 4.40 8.33a 5.11 8.00 a
P-4 Average 5.25 7.78 a 5.78 7.56 a
Hi 32577 (kg/hm?) 0 14 825 18070 b 23776 15497 b
Aboveground yield (kg/ha) 150 13 986 23888 a 25734 25175a
300 11189 23888 a 17 902 22210 ab
Y Average 13333 21949 22471 20 960

e AFEMIRIFE S S TP EHE R AR A /NG 8RR 0.05 K- 2.3, Duncan's 155 “="FoR Bk, T,

Note: Means in the same column or row for each item followed by different small letter indicate significant difference at 0.05 level of probability as

tested using Duncan's multiple range test method. "-"
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Table 3 Effects of urea applied as additional fertilizer on agronomic characters of 'Yunshu 902' in

Jianshui experimental site from 2018 to 2020

by Qb P (kg/hm?) 72902 Yunshu 902 %5 6% Lishu 6
Index Treatment (kg/ha)

2018~2019 2019~2020 2018~2019 2019~2020
P (em) 0 - 40.20 b - 46.33 ab
Plant height 225 - 43.27 ab - 4587h

300 - 4333 a - 50.53 a

375 - - - -

44 Average 4227hb 4758 a
2R (ARR) 0 1.18a 1.00a 1.00a 1.00a
Main stem number (No./plant) 225 123a 1.00a 1.03 a 1.03a

300 1.00a 1.03 a 1.10a 1.07 a

375 120a - 1.00a -

44 Average 1.15a 1.01a 1.03 a 1.03 a
ISR (AR 0 1.40 b 3.87a 3.95 ab 587a
Branch number (No./plant) 225 2.57 ab 320a 4.00 ab 593a

300 3.00 a 3.80a 423 a 557a

375 2.77 ab - 3.73b -

P Average 2.43b 3.62b 398 a 579 a
o F £ 7t (kg/hm?) 0 4187b 11579 ab 6439 b 12299 ab
Aboveground yield (kg/ha) 225 8190 a 12942 a 11082 a 13088 a

300 9076 a 10264 b 10 108 a 7713 b

375 7693 a - 11228 a -

44 Average 7285h 11595 a 9714a 11033a
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(P <0.05). iBHIRZE M =55 902 RERKEA
Jita Xt RSN 10.3%, $RZ577 538 i1 26.3% (2 4F- 2 1,

PREB) i, "WE6S IAMtREE, P,
2019~2020 4 2 4~ b A 4R 38 it 300 kg/hm® JR 2 1 PR R AL FR)S , =2 0027 FARR 4E B

FrERE, TRESEIFERERAESRAREES
K, BRI S 2R 002 T
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Table 4 Effects of urea applied as additional fertilizer on yield and yield components of 'Yunshu 902' in

Yuxi experimental site from 2018 to 2020

B0 AbF (kg/hm?) 2018~2019 2019~2020
Index Treatment (kgha) — za2902  m6S Vi =902 6% Ty
Yunshu 902  Lishu 6 Average Yunshu902  Lishu 6 Average
He2£5 1t (kg/hm?) 0 54412 62353 58382 38 000 40 857 39429}
Tuber yield (kg/ha) 150 62 059 51765 56912 40 381 42476 41429h
300 57353 56176 56765 56952 45 524 51238
S Average 57941 56765 45111a 429524
FRGEER (ER) 0 8.05 6.80 7.43 - - -
Tuber number (No./plant) 15 8.20 8.40 8.3 _ _ _
300 7.50 8.30 7.90 - - -
-4 Average 787 7.83 - -
AL (o) 0 114.91 155.88 135.39 - - -
Tuber weight (g/No.) 150 128.66 104.76 116.71 - - -
300 130.00 115.06 122.53 - - -
P Average 124.52 125.23 - -
FeAER () 0 70.71 66.55 68.63 49.80 70.77 60.28 a
Large tuber percentage 150 72.56 59.49 66.02 43.90 64.10 54.00 a
300 67.88 59.56 63.72 5357 71.90 6273 a
Y Average 70.38 61.87 49.09 a 68.92 a

B PR ZE X AR WA, 1255y
Fras R, AbHR 2= 5N, SRR
EEREE, WS > =902’ (P<0.0001), 2
ELEIR—F 2018~2019 4 =2 902 T g 18 jifi /R
FALPRA PR B R TG N,  DLIB T 300 kg/hm® R
R ER fm QS —80 . ‘e N
B PR 2 AR AR, 2019~2020 48 =
902 B IR R T, FAHEEEEL, HE miEo6
5 A B it PR B AL AN SR F BN . 5 R
T FRAT 25 902 FLAS P 2K F AN il %) A fin
29.1% (2 J 24 F1) .
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RS 2018~2020 F KXW MIEMREN  ZF 902° REFE R~ EHM IR
Table 5 Effects of urea applied as additional fertilizer on yield and yield components of 'Yunshu 902' in

Jianshui experimental site from 2018 to 2020

stz AR B (kg/hm?) 2018~2019 2019~2020
Index Treatment (kg/ha) B L7 T 1y ZH 902 e S
Yunshu 902 Lishu 6 Average Yunshu 902 Lishu 6 Average
P27 (kg/hm?) 0 52578 36 957 44768 b 64 304 55510 59907 a
Tuber yield (kg/ha) 225 71615 59 049 65332 a 61 861 47 148 54505 a
300 70 263 53429 61 846 a 56 373 50 721 53547 a
375 68939 56 484 62712 a - - -
44 Average 65849 a 51480b - 60 846 a 51126b -
PARRGE SR (AN RE) 0 7.24 5.83 6.54a 6.19 5.11 5.65a
Tuber number (No./plant) 225 9.50 4.34 6.92a 7.14 4.33 574a
300 7.72 4.75 6.24a 6.52 4.68 5.60 a
375 8.25 4.12 6.19 a - - -
SEF Average 8.18 a 476 b - 6.62a 471b -
AAHEET (g 4) 0 114.98 - - 196.55 252.37 224.46 a
Tuber weight (/No.) 225 171.44 271.40 22139 a 170.86 294.73 232.80 a
300 173.69 238.80 205.73 a 173.67 281.16 22741 a
375 156.96 270.69 213.85a - - -
¥4 Average 167.36 b 260.29 a - 180.36 b 276.09 a -
KB (%) 0 67.73 77.99 72.86 b 79.35a 88.73 a 84.04 a
Large tuber percentage 225 78.67 89.38 84.03 a 7371 a 89.39a 81.55a
300 79.07 86.97 83.02a 75.08 a 90.90 a 82.99 a
375 76.95 89.10 83.03 a - - -
1Y Average 75.61b 85.86 a - 76.05 b 89.68 a -
ST N FIT AT 38 K - Ak BRAS AT LA © 25 35 902 Bk i 1

OISR, L EREREEM R, XGRS

F T R P D % ST 90 A B O S A
B S AE R AN A, R EF R
HARLLE ™= £, (HEME NG, D
AEE M IS AN (PR,
i) . A W, BRFEEREFEZHRERE.
H 2 A A/ NEVEIX A B3 g FH R 1
it 2 25902 J2& UL RN A 25 55 U 1) ) % 2500 i
B, HE PR, SO BRI R 2,
1 SR P T P ik PR 28 3 it USRI AR R R
PEIE TR b e A 4, 1 8 B B v
TEBHREE R H Y

L2 3 255 SRS %) PR it D s ) 7 A

S TS B B R s, AR AR AR,
GyRaE, HRRE T RRAL, AU A
SEUb FEA R, 58, eI, RE
B, MR, REAAKIRES R AT AN,
S NEEX S (38 75%)30 d ISR =
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Table 6 Effects of urea applied as additional fertilizer on economic benefit of "'Yunshu 902'

o bR AR COTh) P QAETY) £l /) RSP AS S
Site (kg / hm?) Production cost (Yuan/ha) (JT/hm?) Net income Increased income/
Treatment Output value (Yuan/ha) Increased cost
(kg/ha) (Yuan/ha) compared with CK
JiE) R ZANE PR i K REO02 W =#902 =H902 W
Labor  Seed Ferti— Mech—  Mulch Pesticide ~ Yunshu 65 Yunshu 6% Yunshu 6%
tuber  lizer anics 902 Lishu 6 902 Lishu 6 902 Lishu 6
LR 0 18000 7500 3000 3000 900 750 85935 94 605 52785 61455
Yuxi 150 18150 7500 3600 3000 900 750 96 585 80 625 62 685 46725 13.2 -1.5
300 18150 7500 4200 3000 900 750 98 805 86970 64 305 52470 8.5 -0.8
Kk 0 18000 7500 133155 3000 900 750 96 120 77175 52 650 33705
Jianshui 575 18150 7500 142155 3000 900 750 124845 105840 80325 61320 26.4 1.0
300 18150 7500 145155 3000 900 750 120 165 99 600 75 345 54780 16.8 0.93
375 18150 7500 148155 3000 900 750 166425 148560 121305 103440 41.6 0.6

e BAMR4.000/ke, KEHR40T0/Ke, FAE(KSO.) A 5.5 0/ke, 454 1.0 t/kg, MR 1570/ke, 57807108070/ T., kit AL
AT 0.53 hon'/ T2, %M A&7 2018~2020 FE A% . 2018~2019 AESERIN Th#4 58 B by I A, K 2.8 J0/kg, P80 1.400/kg, /b
0.5 0/kg; 2019~2020 4RI AR, KrP 2 1.2 00/kg, /MR 0.4 J0/kg, FEAKIRSE S0 it 375 keg/hm® B AL B 7= {8k 2018~2019
i, SRt ES

Note: hconomlc benefit calculation is based on compound fertilizer 4.0 Yuan/kg, urea 4.0 Yuan/kg, potassium sulphate 5.5 Yuan/kg, calcium
superphosphate 1.0 Yuan/kg, plastic film 15 Yuan/kg, labor force 80 Yuan/worker, and increased labor force for applying N fertilizer 0.53 ha/worker. The
prices were all from 2018 to 2020. During the harvest in 2018-2019, the price of marketable potato was 2.8 Yuan/kg for large—sized potatoes, 1.4 Yuan/kg
for medium-sized potatoes and 0.5 Yuan/kg for small-sized potatoes. During the harvest from 2019 to 2020, the price of large—and medium—sized potatoes
was 1.2 Yuan/kg and that of small-sized potatoes was 0.4 Yuan/kg. The output value of 375 kg/ha N fertilizer treatment in Jianshui was only one year of

2019, and the results are for reference only.
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