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Abstract: Potato is a high-yielding crop that is sensitive to fertilizers. The rational fertilization can increase potato
yield, improve quality and reduce the cost. However, at present, the problem of over-fertilization is widespread in potato
planting. In this research, field experiments were conducted to investigate the effects of different fertilizer reduction
techniques on potato yield, nutrient accumulation and distribution, and utilization rate of fertilizer. Compared with
conventional fertilization, the total amount of N, P and K nutrients of special fertilizer treatment was decreased by 20%,

but potato yield was increased by 6 075 kg/ha, with an increase rate of 13.8%. Fertilizer utilization efficiency of special
fertilizer treatment was higher than that of conventional fertilization. The utilization efficiency of N, P and K fertilizers
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were 39.28%, 22.60% and 53.85%, respectively, of which N and P were 13.93 and 13.43 percentage points higher than
that of conventional fertilization, but K fertilizer utilization difference was not significant. Compared with the special
fertilizer treatment, several new fertilizers (medium and trace element fertilizer, water-soluble humic acid fertilizer, and
bio-organic fertilizer) reduced fertilizer consumption and stabilize the yield while reducing the amount of special fertilizer.
The highest yield of potato was obtained when special fertilizer was reduced by 30% and bio-organic fertilizer was
applied at the same time. Compared with the application of special fertilizer, the yield was increased by 1 913 kg/ha,
with an increase rate of 3.8%, and the N, P and K fertilizer utilization rates was increased by 4.83, 7.70 and 14.17
percentage points, respectively. In conclusion, compared with conventional fertilization, the application of special
fertilizer could effectively improve potato yield, increase nutrient accumulation, and improve fertilizer utilization rate.
Special fertilizer combined with other new fertilizers could further increase potato yield and fertilizer utilization rate on

the basis of reducing fertilizer, and among them, the effect of bio-organic fertilizer is the best.
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15%, 40%% AL 1 275 kg/hm® + 0.4% 85 #8 1R K 1
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Table 1 Fertilization rates of different treatments

40% % FAE
(kg/hmz)

Bk 519 A 0

kg/hm®
Fertilizer (kg/hn®)

51% Compound 40% Special fertilizer Water — soluble humic

fertilizer (kg/ha) (kg/ha)

BT
(mL/hm?)

i C R
(kg/hm®)

Medium and

AP
(kg/hm®)

Bio — organic

acid fertilizer (mL/ha) traceelementfertilizer (kg/ha)  fertilizer (kg/ha)

T1- A

No fertilization

T2->J 15t he

Conventional fertilization

1500 -

T3-HfEA#HENE

Recommended fertilization

- 1500

TA-Jeliti 15% + JES R PR K 75 AL

(FENE)

15% Reduced special fertilizer + - 1275
water — soluble humic acid

fertilizer (dressing fertilizer)

5400 - -

TSt 15% + JEAERR K7 AT

(Mgt )

15% Reduced special fertilizer + - 1275
water — soluble humic acid

fertilizer (spray)

5400 - -

To-Iii 15% + HPiRcECHR AL
1 scial fertili
5% Reduced special fertilizer + B 1275

medium and trace element

fertilizer

- 150 -

1718t 30% + A=A HLIE
30% Reduced special fertilizer + - 1050

bio — organic fertilizer

- - 2250
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Different small letters indicate significant difference between treatments at 0.05 level using Duncan' s multiple range test. Error bars represent

standard deviation.
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Figure 1 Effects of different fertilizer reduction techniques on potato yields
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Table 2 Effects of different fertilizer reduction techniques on potato yields and yield components

Ak RKIEAR(%) HER (%) NER(%) LT (g FW) R RIEEH (g FW)
Treatment Large—sized tuber rate  Medium-—sized tuber rate  Small-sized tuber rate  Tuber yield per plant ~Maximum-sized tuber weight
T1 48.0b 293¢ 227 a 3643 ¢ 193.3d
T2 51.8a 283 ¢ 199b 650.7 b 3333 ¢
T3 50.5 ab 33.1a 16.4 ¢ 740.7 a 406.7 ab
T4 512 ab 31.6ab 17.2 be 7415 a 360.0 ¢
TS5 48.9 ab 32.0ab 19.1 be 7553 a 346.7 ¢
T6 50.2 ab 31.0b 18.8 be 752.0 a 366.7 be
T7 51.3 ab 31.0b 17.7 be 769.0 a 4133 a

e WA/ NG FE R A R] 22 573K 0.05 /K- 3 (P < 0.05), SR Duncan's $i W 2575, T,

Note: Different small letters in the same column indicate significant difference between treatments at 0.05 level (P < 0.05) using Duncan's multiple

range test. The same below.
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Figure 2 Effects of different fertilizer reduction techniques on nitrogen accumulation in potatoes
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Figure 3 Effects of different fertilizer reduction techniques on phosphorus accumulation in potatoes
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Figure 4 Effects of different fertilizer reduction techniques on potassium accumulation in potatoes
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Table 3 Effects of different fertilizer reduction techniques on potato fertilizer utilization rates
Qb3 AFHZ(%) BEFI (%) PR A (%)
Treatment N utilization rate P>0s utilization rate KO utilization rate

T1 - - -

T2 2535¢ 9.17d 45.55d

T3 39.28 b 22.60 ¢ 53.85cd

T4 44.40 a 24.57 be 60.79 be

TS5 40.79 ab 2593 b 60.19 be

T6 41.77 ab 25.16 be 62.78 b

T7 44.11 a 30.30 a 68.02 a

3 3 9 W B IR oy BUSR A 23 5 0 1.29~9.55 ke/hm?,

ThAS S AT (it FH REAS 5 7% /(35 1y s 2 V4
W, D RERMEG, BB R, SRR
SR, PEEERIRI R, 2255 ARk BLA B
RBEER L L T DL 2 B R R R i oA g,
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9.6 kg/667Tm*, K,O 17.6 kg/667m?, T LLARAF45 0 i)
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PENE TR BT B, RO B, AR
R, PR, Toe RS A
NI, #BREHE SR AR ENE BT I . F ] U,
R G 2 AR AN R R (e 0 T T 48 X
B, FRFR I, AT R R R, 2
g IS5 B0 2 B TC it A ML VA IR Eh 4% A

0.03~0.32 kg/hm’, 1.70~5.83 kg/hm®, AHFFTEERHE
B, & PR At 159% F [] Bt B it Hh i e 2 A RS
FEFRIK TS NE X Bk 2R AS ™ IIRCR , R0
RS, NERFIREE R,

L FHRE T it A5 0 HLAEZE DAL 1) 3 A RS
TN E R A HLICHUAEARACE AT DAk AR b+
BRUEYIX R, $Em DR, AR
PEm IRy . s R R B Era i
IRRIHLA3 000 keg/hm* M-8 4 HLAEEAC 10% LA AR
LU B4 it A AT 38 77 3R 12.6% , BIE B SR 5
19.1%, BEAEF RIS 15.6%, #IEF] R &
30.7%. HHSEIRAER R IITELIEI D 209638 it A= 4)
BHUERZRAT, A e A AE Th A% 22 = e b
6 825 kg/hm?, M7= H N 16%., A5 FEMINN
75% T RE T it A= 90 A AILAE AR B 5 i A NE 3 7= 2k
11.16%. ARG 7E £ F At 309% 17 R i Bt A 4
A HLIEAE LBt e RS 1 913 ke/hm®, 3877 550h
3.8%, FNEH)FHRAEE 4.83%, BEAEA R
7.70%, BRREA R 14.17%, LR, 49
A HUIE AT 15 55 o B o S ae s RV A xF
FEOTRITT R, WA R DA YR A
BRI R HAVEER S VR

gE Bk, ARSI, & R RE S
ARt m SRS, g B, EEEE
FIFAZE ;T FRME Pt A 78 Ak ] e sl vy S
b PR A R, SRS ITRRI R, Ho



IEHAE R AR ThEs 3543 msiR I s i —— 38 3%, /), 2iloR, 4§ <157-
[ AR RS &S 2 [19] L2 it o0 2 AR Th 4% AN (52 0 [J]. SRAR AL,
2014(1): 18-21.
[ & % % & | [20] Pavlista A D. Early - season applications of sulfur fertilizers
(1] RGEZR. AN TR U BG4 7 B0 B A (0], FP I increase potato yield and reduce tuber defects [J]. Agronomy
2009, 23(3): 155-157. Journal, 2005, 97(2): 599-603.
(2] A, FUEE, foa €, 45, it 2 v B T 48 7 M R R MR 2% [21] EFUE, LFHR, TR, 5 P RO TR X B R
T[], v [ Th44 3, 2014, 28(5): 311-316. WCHASZ [T, VLR R, 2013, 41(1): 93-94.
[3] AETTEE. [ T 4% 5 5 R BHCIR S e BL X4 (). o [ o 23 4R, [22]  Anita I, Alessandra P, Angelo M. Effects of micronutrient
2006, 22(3): 166-170. fertilization on the overall quality of raw and minimally processed
[4] BTFZ, JBAE, SHOF, 4 diE T4 %A - S il Be ik E % potatoes [J]. Postharvest Biology and Technology, 2017, 134:
B LA (D). AR, 2008(5): 35-38, 41. 38-44.
[51 $HA. hE RS R R ST SRR [T 15, 2012 [23] 2N XBVFSC, MR, 46 A5 HLICHLAE MG H ) % 5% 22 7= bk A
(8): 66-69. b T R MR A JE A R RE [T 2R AR PR R, 2007, 16(4):
[6] Axide, Bz, R, % WHbE D8 2=l & i a5 4 1125-1134.
5] AL ERE, 2010, 49(2): 483-486. [24] ZR0H, BERGR, 2250, 4. KA MLICHUIE R ft X -3 mUE

[10]

[11]

[12]

[13]

[14]

[15]

[16]

AR AL AN TR TR A 2T I T X T 8 7 Sk (2 i 1. o
[E Th44 2, 2002, 16(5): 294-296.
TR AL AR T4 7 bk R
1, 2003(6): 359-361.
SR, DESE, AN OB N P it X 4 TR o TH A% S NERERI FH %
KL (1] TETRAOL A, 2018, 46(20): 75-78.
BRI BB 2 SR T R 240 . T RIE L
et BEEAISENE [D]. 22 HR Al R, 2018.
X ARG, SRV it P 0 it FH DT T 4% S 4 A o0 B R
SYBERRZN [D]. MR ALl K2, 2013.
T e, Klﬁlﬁﬁ}ﬂﬂmﬂl%WE@HE?TEUG‘%EHMXE%%FE\
FRAT TR BHVEA T [D]. 8 ARl R, 2012.
Chen X G, Kou M, Tang Z H, et al. Responses of root physiological

KIRA [J]. 2

*vf

characteristics and yield of sweet potato to humic acid urea
fertilizer [J]. PloS One, 2017, 12(12): 1-11.
TRAEST-, INIF, 45 b R R X A /N S Bl 1 A HE T A
I HERL A, 2005, 26(3): 174-176.
ER, A=, FAR, S S ROK BT B4 T R RIAL
R ISZIR [J]. AL, 2017(4): 20-22.
IS RIS AR A A R D e i 3750 K™ Tt 1)
R [D]. REAIERS: ASETT RO, 2018.

BE. PO T RAE S E A BT ()] E S,
2017, 30(5): 307-311.
Th R WS I 4% o e R
2015(24): 94, 96.

B AEEN (1], AL FHL,

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

[34]

Wy Rtk B L HENE Ty s (1], T L RO RR A, 2008, 41(1):
144-152.

Jelafe K, WA, TRANER, 5. 26 4F R IIREAC XS 390 Wy Bl
RSP s [J]. AEAS2E4R, 2015, 35(5): 1445-1451.
KA, H . BRI RS ik (M), JE st v Ol AR
A, 2007: 166.

- L A 3R AR AT (M) db g v E AR S AL, 2000:
265-271.

A5, Bk, BRI, S5 R ) AR R L X B S R 2
AR R AT YT S R ()] T E S, 2013, 2703):

148-152.
WA, NPK e I 136 T 4% S35 7= i R S A 5206 (D). b ik
PMFHLRA, 2015.

Al D EANIE N AGRIGATSY (). T ARMEHE, 2013, 54
(4): 37-38.

AR, LA, B, S A HUKIE TR TTHLIC R HE X
ILERIEFR G | FR A WSCRIAR BTS20 [7]. o Th44 2, 2014, 28
(6): 340-347.

e TaE. AT HUIBER AR A e X T S ST A B2 55 40 e+
e A R [D]. 220 Hll k2, 2015.
T, VRS AR, 45 DAL SRR . AR E N
AR 7). o FE 445, 2017, 31(6): 341-345.

S ARSI, X, AT R, A A A DL C R PR B X T % 8
F% 438 B8 7 RS R (1] VT 4ROl BE 2, 2016, 44(6):
154-158.



