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Abstract: In the current potato production, farmers' excessive and blind fertilization phenomenon is serious,
resulting in increased production costs, deterioration of soil physical and chemical properties, environmental pollution
and other problems. This experiment was carried out in order to solve these problems, determine the reasonable
amount of fertilizer reduction, and effectively guide the scientific planting of potato. Three kinds of fertilizers were
chosen, including compound fertilizer, humic acid compound fertilizer and humic acid controlled-release fertilizer, and
two treatments were set up for each kind of fertilizer, regular fertilization and 30% reduction, respectively, resulting in six
treatments in total. The effects of reduced fertilization on potato yield and soil fertility were determined by measuring
potato yield, marketable potato percentage, and soil physical and chemical properties. After 30% reduction of fertilizer,

YFEEER: 2020-07-29

HEE&WMA: IARALR A TS E (2016LZGC006) .

EERB N : WWA(1990-), %, Wi-t, KLU, T8 NFHEFREEIIT.

*#{Z1E& (Corresponding author ): sk, WFFE01, FEMNFEHEFIGEVIF, E-mail: zhonggianggao@163.com,



Dol ot TG R AL R A X S A ED A4 B I -3 S —— A, w b, BocE, 5§ * 31

potato yield on a continuous cropping land was improved compared with regular fertilization rate, with humic acid
compound fertilizer and humic acid controlled-release fertilizer reduction performing better. Meanwhile, humic acid
compound fertilizer and controlled-release fertilizer also had significant effect on yield, which could be increased by
3.52%-13.27% compared with the regular compound fertilizer. After 30% reduction of fertilization, the EC value of soil
was decreased significantly, while the contents of total nitrogen, available phosphorus and available potassium in the
treatment of humic acid fertilization increased, which further explains the reason of potato yield increase from the aspect
of soil physical and chemical properties. The comprehensive evaluation showed that the amount of chemical fertilizer
could be appropriately reduced, according to the local soil conditions. It is recommended to reduce the fertilizer

application rate by about 30% for 2-3 years. Humic acid fertilizer could replace some regular chemical fertilizers.
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Table 1 Treatment of potato fertilization reduction
e b N:P,0,:K,0 fiti At (kg/667m?)
Code Treatment Applied amount
TF1 W AR B tAT 16:9:20 160
TF2 WA B L 30% it HE 16:9:20 112
HF1 TR AR 55 M i st HA16:9:20 160
HF2  JEREFR S A N i 30% e HA16:9:20 112
CF1 JE AR RS R UL 6 it HA16:9:20 160
CF2 B s RN IRl At 309% i HA16:9:20 112
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Table 2 Effect of reduced fertilization on potato yield

4 JOBL] NI (kg/24m?) G 77E (kg/66Tm?) BT (%) U AL FHRSOX I Ak R 7 (9% )
Year Treatment  Plot yield Equivalent yield Production increase Production increase compared with
compared with TF1 100% fertilization
2017 TF1 106.48 d 2959 - -
TF2 111.25¢ 3092 4.49 4.49
HF1 119.70 a 3327 12.43 -
HF2 119.00 a 3307 11.76 -0.58
CF1 114.17 b 3173 7.23 -
CF2 11745 a 3264 10.31 2.87
2018 TF1 84.35d 2344 - -
TF2 89.00 ¢ 2473 5.50 5.50
HF1 96.10 b 2671 13.95 -
HF2 101.82 a 2830 20.73 5.95
CF1 84.54d 2350 0.26 -
CF2 87.15¢ 2422 3.33 3.06
2019 TF1 107.01 d 2974 - -
TF2 109.14 ¢ 3033 1.98 1.98
HF1 11043 ¢ 3069 3.19 -
HF2 116.51 a 3238 8.88 5.51
CF1 109.59 ¢ 3046 2.42 -
CF2 111.77 b 3106 4.44 1.97
Sy TF1 99.28 d 2759 - -
Average  ppy 103.13 ¢ 2866 3.88 3.88
HF1 108.74 b 3022 9.53 -
HF2 112.44 a 3125 13.27 3.41
CF1 102.77 ¢ 2 856 3.52 -
CF2 105.46 be 2931 6.23 2.63

T A B S AN R) PR R 28 5K 0.05 BE Ko SR LSD IR AT AL I E 2 F LA

Note: Treatment with different lowercase letter(s) indicates significant difference at 0.05 level as tested using LSD method.
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WA A E AR A, WA SRR R R RIE R R SO A B, A A S
MEA WAL ECEDEAFT R, HABAE AR A A B A DL & R AR (15 4)
Wl [F—4FEEH, WA SIEECIRE R T W Wi T4 BHEAFAF BRI, TR R R
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Note: Treatment with different lowercase letter(s) indicates significant difference at 0.05 level as tested using LSD method. The same below.
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Figure 1 Effects of reduced fertilization on marketable tuber rate
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Figure 2 Effects of different treatments on soil pH
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Figure 3 Effects of different treatments on EC value
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Figure 4 Effects of different treatments on soil organic matter content
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Figure 5 Effects of different treatments on soil total nitrogen content



©36 W A H 354, S 1, 2021

Edre1r M te2 Aurl Edare Bcrr B cr2

501
= 451 d
£ d c
240 o
> o 351 % X
oz 5 XX X X
™ F 30 [xx e X
g = XX XX %%
= T 251 [k o x
2B 20F [ o s
o XX x XX
H 2 15 & % o
= x XX X x
= 10F [ o
E X «
= XX X X X
SR S o
0 o % X

6 AEAEX L EENBES BRI

Figure 6 Effects of different treatments on soil available phosphorus content
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Figure 7 Effects of different treatments on soil available potassium content
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Table 3 Correlation analysis of yields and soil physical and chemical properties

T H pH EC AL £ A G s
Ttem Organic matter ~ Total nitrogen ~ Available phosphorus Available potassium  Yield
EC -0.531

AL Organic matter 0.642  -0.263

4%, Total nitrogen 0.754 0.127 0.401

U Available phosphorus 0.694 -0.252 0.904 0.537

AN Available potassium 0.493  -0.967%*  0.287 -0.142 0.283

FE R Yield 0.782  -0.828%  0.725 0.236 0.748 0.818*

T hh 8 Marketable tuber rate  0.291  -0.781  -0.164 -0.153 0.290 0.682 0.521

TE: *FORANRAE 0.05 KB, R RAE0.01 K- B3

Note: * indicates that correlation is significant at 0.05 level and ** indicates that correlation is significant at 0.01 level.



Dol ot TG R AL R A X S A ED A4 B I -3 S —— A, w b, BocE, 5§ *37

39 #w

AR R, e BRI, 3R AR
W 30% AT B TH RS ST, R A A IE N R it AR
AR REREIR A AR DR e A A FE | A A R R
JES e it A A BER 3] T JEL G 7 e IES g A L 4 7
3.88%. 3.41%. 2.63%, X 5HZEKFEREIL
Vol it PG T A S L B R S R R
M) B2 7% 7 SC A TR M T A s it S Py ot
FEERIA 5, RIS FRS, —EwS
[] YU AEAS S AR e 22 T

RIS b Ry ZAEFPRE TS e, AR A R
PO 34T, DR ot A S A I A it S Ak
AT DA RS R AL R R, MR EC(E;
TIN5 L R i A Ak L T DA SO H A L . 4
R, TRAE R HORCRR ) , (H B i A R 3
i, AR U BGEAE PE AR AR AL I R T
FesE, XA - HEEAL P IR 2 1A R T U it A B
VN T R it A 1) Ak BB Th A SR P SR . SR A
NEANFRAR B, B IR A2 A B I AR R RN A FR
AN G 9.53% . 3.52%, X5
JERIFRRENS VR RE LI E I IHALS ™, i a 2
PGP, A Ao ) B - g 0 R B fig T,
A ALICHLEC A v] A 3R R AR R R
A, ARFWRED ARG IR AR TR, i
ARSI R 58, BaRsy, B e i1k
o PEAHSCHFE R0, T AERRIA v] LAFE £ 48 v 1k
ZEERE AR, ATIER A -ENE S
K7, VRIS A ORI () - S B AA, RRAR 1 3%
X, BN R SEFLER R . Ok AN R KA
BT, HAEHCIRIL, AT i R ORAEK A R A Y
RE S,

2 b, U 30% iR 2~3 4 T i AR R A
DL PS5 BRI AR A2 5 M ) A Bl i 8 R A7
ol et it N PR UE TH A8 R A T T, RIS Eyy
ARG, — RS T DA A TR RAR, T4
TeRkzs, H—ormikE T e, b TR
RHG Y, RS AERM SR . AR IS NERME A AR X
RO B A T AZ A, B
f HIRGEA Ty, okt RS R, R, e

PR R, AR 2 M S DI AR
HEFIHE, e A i AE RT sl B 309% JF- 147t JBS Fe R 2
HERE, Wit 2~3 4R, MRS TR AR AR O . WAL
MU S SEALIEPERE, NI BT RS A,
IR S P i i A G HE L B MLIE S AR TR
PRIE S B IER A K

[ & % X # ]

(L] Fall, BLRE, @26, 55t v [ Th A8 Sl & TR 3R T
FEAERNEL []]. W E 445, 2014, 28(5): 311-316.

(2] MhT9EE, 05, i, 55 b S Ak AR 2480t 1 IR 5 Bk
W% (1], Bl2FER, 2018, 63(17): 1693-1702.

[31 PEZEE, 4 008, XU, 55 . A HUIBRRARS o 0 XK 30 7 1 A
P SRR B SRR TR (1], ARSI, 2014, 34
(21): 6137-6146.

[4] FB8, I, A0, % N FIEH AN T8 5543 5 3R
FHAFZ [1]. v 1= T4 5, 2020, 34(3): 150-157.

[5] PhOERI, TKAS, 4= AR R R 33 A/ NA2 1 7 3R I U
FHSRRS ()] EAERR, 2016(3): 18-21.

[6] JFEIRA, ZEZAE . AR BT TR it . RUIEFI I S ARt
JIFER [T]. WA E SR S5 IERFAR, 2016, 22(5): 1232-1239.

(71 FI0EE. BRI, IMBEZ, 55 AR RR ST A3 XS 1355 03 L i
LSRRG VERYZ [J]. Wbl R =24k, 2005, 28(4): 1-4.

[81 VhaE3C, J7 15 ih, HEWRER, 45 . At IE 4 1R T o i it e Xof 7 42
B IR B R A [T]. 5K TEE, 2019(8): 28-33.

[9] kil DA SR AU AL RO U5 (1] AR 515
., 2017(16): 57-59.

[10] G, £ RS, 5 SR EMMEERIC . Al
ZORE (7). P E A4, 2017, 31(6): 341-345.

(11 -1 B Rt dT (M. bt dr ROl R R, 2000.

[12]  #E5e, sRER XS, 55 PRI il TS B A i )i
Je A SRS RS TR [T]. TG R L 2F4H, 2012(6): 86-89.

[13] fUBk. B 5E R AE ALK el Z A e i i (0], B Akoll, 2019
(13): 21-22.

[14] Fesazds, SRXA, BRI, 5. it R AR & K 7 i Ak
REYFLIE [1]. h EALORHE, 2017, 50(11): 2189-2198.

[15] w4, s ah, sdete, 5 KW HLICHUIE RO it X K R K
AR AR [T]. AR, 2014(2): 314-324.

[16] EFE#E, A9 . iR KA U I [J]. AR, 2020(3):
19-24.



