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Fertilizer Reduction and Efficiency Increase Techniques for Potato
Production Under High Ridge and Drip Irrigation Cultivation Mode

WANG Zhen, WANG Yufeng, LIN Tuanrong, WANG Wei, ZHANG Zhicheng, FAN Longqiu,
HAN Sue, HAN Wanjun, JIAO Xinlei, YIN Yuhe*
( Ulangab Academy of Agriculture and Animal Husbandry, Ulanqgab, Inner Mongolia 012000, China )

Abstract: In the integrated production of potato high-ridge and drip irrigation cultivation system, adding bio-organic
fertilizer, fertilizers with medium or trace elements can improve the yields and qualities of potatoes. To obtain the optimal
fertilization formulation, five treatments were set as followings in consideration of the amount and application period of
compound fertilizer, bio-organic fertilizer, and fertilizers with medium or trace elements: treatment 1 (compound fertilizer
1 500 kg/ha + calcium magnesium nitrate 225 kg/ha); treatment 2 (compound fertilizer 1 200 kg/ha + bio-organic
fertilizer 1 500 kg/ha + calcium magnesium nitrate 180 kg/ha); treatment 3 (compound fertilizer 900 kg/ha + bio-organic
fertilizer 2 250 kg/ha + calcium magnesium nitrate 135 kg/ha); treatment 4 (compound fertilizer 900 kg/ha + bio-organic

fertilizer 3 000 kg/ha + calcium magnesium nitrate 90 kg/ha), in treatments 1-4 micro fertilizer 30 L/ha + potassium sulfate

Wi EE: 2021-03-15

HELTR: FHFE DB ARIKZR (CARS-09-ES05); 5T AA KT LW (ZDZX2018019)

fEEEN: F101991-), 5, BER R, FENFDLERN | WREG TR,

*@{51E#& (Corresponding author) : FEAl, W55, FEMNFEDLEFM . I T/, E-mail: wlchsyyh@163.com.



«342- PE R, 354, 4, 2021

225 kg/ha were applied; and treatment 5, the control (compound fertilizer 1 800 kg/ha + bio-organic fertilizer 1 200 kg/ha +
calcium magnesium nitrate 150 kg/ha). The area of each treated plot is 667 m®. Each treatment was performed in only
one plot with no replications. The plant height, tuber number per plant, yield, marketable tuber percentage and tuber
quality were determined in this study. The results showed that treatment 2 was the optimal formula compared to the
other four treatments, which showed the highest fertilization efficiency. In addition, the protein content of potatoes were
found 12.7% higher after the application of bio-organic fertilizer. When the application of bio organic fertilizer increased
to 2 250-3 000 kg/ha, the tuber numbers of each plant increased by 1.16 on average compared to those in treatment
without bio-organic fertilizer. Furthermore, the yield and marketable tuber percentage decreased significantly with large
decrease in application of compound fertilizer, even if the bio-organic fertilizer application (treatment 4) increased. When
N was applied in high amount during top dressing, potato starch content decreased, the starch contents of treatments 1,
2 and 3 being decreased on the average 0.79 g/100 g than that of treatments 4 and 5.
Key Words: potato; bio-organic fertilizer; micro fertilizer; yield
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F1 {BFR
Table 1 Test scheme
MEAE L AbFR L K32 Ab¥E 3 Qb3 4 bS5 (CK)
Fertilizer Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
application
R PR AN900 kg/hm® B PEE AL 720 kg/hm?s SV AHE 540 kg/hm?s S A 360 kg/hm?s S P A 1200 kg/hm?;
Basf’_ RRFFA P RIFFH LR PN RN RRAEA LB
fertilizer 1 500 kg/hm? 2250 ke/hm? 3000 kg/hm? 1 200 ke/hm?
SBIE SIEIKBEELEAIE  SEIOKEEEAIE ST JOKEEREEIE & okiEiE 4 GVEE AN 600 kg/hm?
Topdressing 000 kg/hm*(2UC, Z2HI7E 480 keg/hm?(2UC, SMHIE 360 kg/hm?*(2UC SPHITE 240 kg/hm (200 SPHIE (RIBFTTA LAl
fertilizer  PIBFRIFEHT, BEIK FEIRERISE 1, B FIBEAN S L AR [EIBERN S , K
300 kg/hm?) 240 kg/hm?) 180 kg/hm®) 120 kg/hm®)
JR% 150 kg/hm’ JR% 150 kg/hm’ R 150 kg/hm® JRZ 150 kg/hm® JR% 150 kg/hm’
QWK TS kg/hm?) (W, FFK TS kg/hm?) (2K, FHK TS kg/hm?) (23K, K 75 kg/hm?) (2K, FFK 75 kg/hm?)
TARAT 5 225 kg/hm? TS RAT % 180 kg/hm? TSR 4%E 135 kg/hm® TR E54E 90 kg/hm? T AREGEE 150 kg/hm®
QU535 90 kg/hm®, (29K, 50520 75 kgfhm?, (20, 2385100 60 kg/hm? . (2%, 435109 37.5 kg/hm? | (27K, B 75 kg/hm?)
135 kg/hm®) 105 kg/hm?) 75 kg/hm?) 52.5 kg/hm?)

HORRICHTTEORIEIL SR RICETTEOKIEIL SR BICRTTEOKIEIL SRR T 2K L

30 L/hm? (29K, BK 30 L/hm?(2 4K, FHIK

15 L/hm?) 15 L/hm?)
TRERE 225 kg/hm’ TR H 225 kg/hm?

(3UC, B TS kg/hm?) (3 UR, B 75 kg/hm?)

30 L/hm* (2%, £k
15 L/hm*)

TREREA 225 kg/hm?
(3R, BHR 75 kg/hm®)

30 L/hm*(2 YK, 3¢
15 L/hm?)

TR 225 kg/hm?
(3R, BHK 75 kg/hm?)

TR 225 kg/hm’
(3YK, 1% 75 kg/hm*)

(09mx6m), iCRLEPREHEIE, B, &
TR AR, PR . R
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Table 2 Treatments of different fertilizer dosage and application time

HIW(D/M) e =t bR LbHH2 LbFR 3 Qb BE 4 KbHS(CK)
Date Fertilizer Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
application
01/05 HHlUita BHEATE A 720 kg/hm?, 474 52 41 540 kg/hm?, €96 5 A IE 360 ke/hm? , ST L 200 ke/hny,
900 kg/hm’ IRRFEA LN IRRFFA LN IRRFFA LA IR PRI
1 500 kg/hm’ 2250 keg/hm’ 3000 kg/hm’ 1 200 kg/hm’
28/05 it EPEEAAR600 ke/hm?
17/06 THE SIERKBEELEAIE SEJOKIEERLAIE  SEJOKEHEEE  SEXKEERLAIE  JRE TS5 kghm’
300 kg/hm® 240 kg/hm® 180 kg/hm’ 120 kg/hm’
23/06 T SIERKEEE A &I JOKIEEE AR SIEJOKEHE AR ST KEEE AR JRE 75 kg/hm?
300 kg/hm?, R % 240 kg/hm?, R 180 kg/hm’, JR 2 120 kg/hm?, R 2
75 kg/hm’ 75 kg/hm’ 75 kg/hm’ 75 kg/hm’
06/07 biotrd THBRESEE 90 ke/hm?,  FSEREGEE 75 kg/hm?®,  AHBRESEE 60 kg/hm?,  FHFEREGEE37.5 kg/hm?,  THFRESEE 75 kg/hm?
JRZ 75 kg/hm’ JRZ 75 kg/hm’ JRZ 75 kg/hm’ JRZ 75 kg/hm’
13/07 T HEREGEE 135 ke/hm® fSERESEE 105 ke/hm®  FHERFGEE TS ke/hm®  FHBRESEE 52.5 ke/hm®  fiFERSN 75 kg/hm’
20/07 THHE BRI R T E KT SRR R R CE K NE w2 el R G ZKIEIE SR R R OCE K RS EE 75 kg/hm?
A 1S Lhm?, GREREN 15 L/hm?, BRERE 15 L/hm?, G R B B 15 L/hm?, BRFREH
75 kg/hm’ 75 kg/hm’ 75 kg/hm® 75 kg/hm’
05/08 T 7R R T R K R R K T 2K NE 67 e Bl R s e 2K L W R R K e 2K IR 75 kg/hm?
JB1S Lihm?, GREREH 15 L/hm?, BEREH 15 L/hm?®, B EREN JIE 15 L/hm?, BFR4T
75 kg/hm’ 75 kg/hm’ 75 kg/hm* 75 kg/hm®
14/08 T TRIERAN 75 kg/hm? BRI 75 kg/hm? TRRE 75 kg/hm? TRIRAN 75 kg/hm® IR 75 kg/hm®
x3 REAAHEE
Table 3 Administration of trial fertilization
H B (D/M) 257520 LEFE1~5
Date Application method Treatment 1-5
28/04 Ffh 29 AR B ARBE TS 2R 400 &, 22.4% M AR 3 L, SE/K 2 12 L3R 21
02/05 Al 25% W5 B 1.2 L/hm’
03/06 FT LTt 55 45% — H %R 3 L/hm?
08/07 FTZ5HLEiE 3%MERE 750 g/hm® + T2%Fa MK - 55 1.8 kg/hm? + T0% 0 HL 1k 75 ¢/hm?
15/07 FTZHLEit 60% Mk - AL FRIBE 900 mI/hm®, 300 /LA - FIERIK 600 mL/hm’
23/07 FI MLt 3%WETETH 750 g/hm’ + 22%350E HUIEE 150 g/hm® + 500 oL FUERE 600 mL/hm?
30/07 T2 ML 7294 FHRFREE RS 2 450 g/hm® + 23 4% BUR T % 600 mL/hm?
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R4 2020 F =M X SKYE
Table 4 Meteorological data of Ulangab in 2020

i H Ttem 5H 6H 7H 8 H 9H
A e I (°C) Average maximum temperature  21.1 26.4 25.3 24.7 19.4
SERIFRARIRE (°C) Average minimum temperature 73 12.2 143 133 6.6
YR (°C) Average temperature 14.2 19.4 19.6 18.7 12.7
[ K% (d) Raining day 5 11 16 11 6
FA R & (mm) Rainfall 15.9 56.2 119.2 61.6 9.7
W FGET[E] First frost time 202059 H 17 H

ZLGGIRHA] Final frost time 202045 13 H

x5 TELENDSHEHENERHER

Table 5 Emergence time and rates of potato under different treatments

Ak 3 B 1] (D/M) HER (%)
Treatment Emergence time Emergence rate
1 09/06 87 a

2 09/06 87 a

3 09/06 91a

4 09/06 89a

5(CK) 09/06 87 a

T AFVNG PRI RALBIRIAE 0.05 K E22 57 B35 o SR Tukey LT Z H LA, T,
Note: Treatment means with the same lowercase letter indicate no significant difference at 0.05 level. Tukey test is used for multiple comparisons.

The same below.

F6 AREAEHDREFLEFMERK

Table 6 Economic characters of potato under different treatments

ARFE WRRE R EZEE R (em) KB (=1502)  KE(=150g) /ME(<150g)  NE(<150g)  FBREEES IR E R

Treatment (No.) (No.) Plant % (No.) H(kg) % (No.) i (kg) (No.) (kg)
Plant Main stem  height Large tuber Large tuber Small tuber Small tuber Tuber Tuber yield per
measured number number (= 150 g) weight (= 150 g) number (< 150 g) weight (< 150 g) number plant

1 24.7 23a 107.0 a 99.2 ab 22.81b 92.7d 7.23 be 7.77b 0.157

2 24.0 30a 97.0a 107.0a 25.69 a 88.6d 6.47 ¢ 8.15b 0.164

3 24.7 23a 99.0 a 84.4 cd 17.73 d 1359b 10.19 a 8.92 a 0.127

4 24.7 2.7a 106.3 a 77.7d 15.93d 143.0 a 9.87 a 8.94 a 0.117

5(CK)  24.0 23a 108.7 a 92.0 be 21.17 ¢ 1123 ¢ 8.87 ab 8.51a 0.147
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Table 7 Tuber yield and marketable tuber percentage of potato under different treatments

Qb I (kg/5.4m®) P& 7 it (kg/hm?) TR (%)

Treatment Yield Equivalent yield (kg/ha) Marketable tuber percentage
1 30.05 55676 ab 759 a

2 32.17 59 604 a 80.0 a

3 2791 51711 be 63.6c

4 25.81 47820 ¢ 61.7 ¢

5(CK) 30.03 55639 ab 70.5b

QLATTERL PR 3 B 1, 8 YRR 52 95 iR

W, RIAEIERRIS, St A UL, S

WA T P Eh A 0 R SR R

2.3 AEERACEN B5E mBp#2m
HIZE 8 Al 41, AbB 4 (Y8 5o i e TR

M, AEF AR A B R R TR 5(CK) . ]

AMPAHUIEBOR I A YA HUIERIALBE 25 5

BV 12.7%. AR, 2. 3MTE SR EE
IRFXT R, B AMER TR SRR EES .
ARBE T, 2, 3EALEE 4 AL BE 5 A TR S
0.79 /100 g. AAbHLAGSEA K C F 38 B 2w X
M, AbIR 3 4EAE 2R C o i, 1528.1 mg/100 go
S EgEERCHEREEREE, BAEKEAR
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Table 8 Qualities of potato under different treatments

b HIBi(g/100 ) TER (/100 g) 42 C(mg/100 g) &5 (/100 g)
Treatment Protein Starch Vitamin C Reducing sugar
1 1.34d 18.45b 22.1d 0.17 a

2 1.52b 18.33b 255b 0.17 a

3 1.43 ¢ 18.45b 28.1a 0.13a

4 1.62a 19.11a 244 ¢ 0.10a

5(CK) 1.48 be 19.29 a 174 0.13a
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