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(LiArE A K LB, B KD 410128; 2.1r 4 DA E TREEARMR PO, Wi K1 410128; 3.5
YRR AR E, WIR KUY 410128; 4. EABEBETFIIRN LR AT FIT, T A& wYI 518120)

WOE. DOt 2 B OB RR, TEREILIE 22.22%~50.00% 50 I, BFRAHUIE SILIERGE(TL, 2=0a
HLAE 600 kg/hm?+ 5 A3 AL 1125 kg/hm?) . WIS ALARECIE (T2, T 60 kg/hm?+4 4 A 1125 kg/hm?) . A HLIEHLH IR
JE(T3, 1500 kg/hm?) ., EAHEYIAE(TA, 1500 kg/hm?)FIEA EHIRRE A IE(TS, 937.5 kg/hm?)25 it HE 73X &% # K1
MEAEXS IR(CKL, B4 1500 kg/hm?). BEMEACS IR(CK2, E60 1125 kg/hm?), AHEACS IR (CK3)X) Ti44 2/
K. RSN, SSREW. 5 CKL M, T5. T1 A T2 nl{est A ZRMRAER,; T5, T2 il T1 =&
43 CKL 347 19.82%. 11.65%71 8.2%, F=4-FI AR 1L CK2 $215 74.87%. 57.75%71 50.52%; CK2 Lt
CK1 Wbl 25%, 7EEAXEAR 3.21%, FRirFIIRCRIER T 26.61%; A0 THY BT, JEf. V-C. HHM,
BRI A 2 R B . TR TLIE 25% 03RRI, B AR REIR R AR K AR YA VLB SIS 2 A R Bt A
T DB A, BRIRERR T m ., MTRIFR R R

X B OIR. DRE; ERIEE; ehE; BR

FESES. 56320672 XRkFRERS: A NEHRES: 1007-1032(2022)05-0550-06

Effects of new fertilizers and their combined application on the growth,
yield and tuber quality of spring potato

YANG Xue', GAO Qian', CAI Linzhi', DONG Wen', YE Yixin', QIN Yuzhi',
ZHOU Hualan®, XIONG Xingyao*, HU Xinxi"***

(1.College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan Provincial
Engineering Research Center for Potatoes, Changsha, Hunan 410128, China; 3.Key Laboratory of Vegetable Biology of
Hunan Province, Changsha, Hunan 410128, China; 4.Agricultural Genomics Institute at Shenzhen, Chinese Academy of
Agricultural Sciences, Shenzhen, Guangdong 518120, China)

Abstract: Based on reducing chemical fertilizer by 22.22% to 50.00%, Xingjia No.2 potato was used as material to study
the effects of combined application of biological organic fertilizer and chemical fertilizer(T1, biological organic fertilizer
600 kg/hm? and compound fertilizer 1125 kg/hm?), combined application of micronutrient fertilizer and chemical
fertilizer (T2, micronutrient fertilizer 60 kg/hm? and compound fertilizer 1125 kg/hm?), organic-inorganic mixed
fertilizer(T3, 1500 kg/hm?), compound microbial fertilizer(T4, 1500 kg/hm?), chelated humic acid compound fertilizer
(T5, 937.5 kg/hm?), conventional fertilization control(CK1, compound fertilizer 1500 kg/hm?), reduced fertilization
control(CK2, compound fertilizer 1125 kg/hm?) and no fertilization control(CK3) on the growth, yield and quality of the
potato. The results showed that T5, T1 and T2 could promote the growth of potato plants compared with CK1. Compared

Yrks HER: 2021-07-05 &2l HHEA: 2022-03-28

EEWH: BRI ZR (CARS-09-ES16)

E&E N T(1996—), L, #iE, SUNEETErMA, B, EEAFDAERE T, 1573689509@qg.com; *il{FfE
H,OWUEE, Wit iR, TR DR IA ST, huxinxil63@163.com
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with CK1, the yield with T5, T2 and T1 increased by 19.82%, 11.65% and 8.2% respectively, and nutrient use efficiency
increased by 74.87%, 57.75% and 50.52% respectively. Compared with CK1, fertilizer application in CK2 reduced by
25%, but the yield in CK2 reduced only by 3.21% while the nutrient use efficiency increased by 74.87%. There were

significant differences in tuber qualities including contents of dry matter, starch, V-C, protein, potassium, reducing sugar
contents among different treatments. Hence, under the condition of 25% reduction of chemical fertilizer, the application
of chelated humic acid compound fertilizer and biological organic fertilizer or micronutrient fertilizer combined with

compound fertilizer promoted the growth of potato plants, significantly increased the tuber yield, tuber quality, and the

nutrient utilization efficiency.

Keywords: potato; new fertilizer; yield; quality

L8 (Solanum tuberosum L.)J&{X IR /K Fd .
INFE R KA RSN, AR RHE R,
PR, B o RIS EARR A S S
2019 4FH [ A BRI 491.5 7 hm?, fef
FEi A 9188.1 JT t, MSEAERE L,

AR R 2 FL A RR R 2, [,
ZHNHIAEE . ARG, HH ISR AR
RN, DR, SR A B X 5
PREYCEMIE R SR . o S R E L G
B 20 {4 80 AEAEE, hE BIAL ARG
FHEAARB3E , b ] PR AR At RS
TFREY 9%, (EALAE R E0A 3] T 4Bk it F Y
329680 it B TR AR AR AT FH i g, KR
FERRIHE KR T RIS RIS Z A IR 30%~35%,
BEATAY S 10%~25%, $ACHI S 35%~50%1%, [
R RS P o R T G ) ) L 1] e 2 e 2
Kk E R (A¥ O T S 7 X P R i T 4
SR SRBIEE S AR EFOK Y. hEBeR
FERIRR AR , AETEAT B | A S A g e )
XF4E . MK . MR K SEEREE R T TR
ARG, SECEHER A E R T
st SO A A AR AR 25 PO 4R T s PR, e
RERFABIF & S, AT AESIEA Y A P 2 v e i
977 1 e eS80 AR ge R, AR O B A R
YA HUIE | B0 S5 B AR LA R v TS
L BRI, R IR AR . Ak
PR R, S A E LA L, i P A R
NERHRE B & W Sh R bk . 25, e DR
MR SPAD fH. D E =&, JEMA V-C &,
MEAGA R o . R TIREPe Ry, 5% M
SRNEAA L, JESHE R AN S R 2 IR NS4 B 2
P R L, SR, (R ER R IR
FIH, RIERAR DR, B IR IE & 20%

B S 2 = i ARG, (EH IR TR IS i 209 5

A WAL, ZUER2ARCR I BRI, LE
PTG e, A HUIE . SRR . AR
it i A = HOR TR X A, ARt
HEMERERS sk 2 R, A 50% 54
PUIBERARIFAE 30, BE A= 9 A i 2k
R, IHRREEHCE R KRR RS R L
RN, SR BRI SRR E Y 7 0 5 53 A
. BARI P8RS 0], SRR H HUGEACAH L,
UG S MR R m S AR, [FIE
Zn, B, S fil Mg Bt . EHE R
B O A KRRE IR T R L, AR AT
22%~50% Sl I, WS A [R] BT R AR R L X £
YRR PR TR, BRI T
ThES BB R SR RIERL, S d & 4%
LA S A PRI S

1 RSk

1.1 ##
NLAE 2 S HRE ) NS MEE AR
AR

PKRE: FRRRFRE S, WAL =T1L Tk
WA BRA T AEYAPUIL, WIRte A=Y
FHEAT R R s BERNEFERIIL, KRybS7 ST
Py APLEHLEIRAE, WL R TA R A
Feah EAHEWIL, WHCEEAEY TRARRA A

Pt BRI AN, WHIRIEAL TABRA W
R

1.2 Wt

I F 2019 4F 12 H % 2020 4F 5 H £ &
RBEHOK TEIE T BV KA. RHER T,
A HUTSE 31.5 g/kg, Bl 198.3 mglkg, B
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S 47.9 mglkg, HRLAR 203.3 mglkg, &% 2.04
g/kg, 4B 0.71 g/kg, 44F 33 g/kg, pH 5.05, %K
LIBT3 1, BAALE 3 RER , BEYLIXZHHES .
FERRTHUAIRS . 28, NXTRL 20 m*, BZERL
TR, 6 471X, FREE 0.20 m, %ifT 0.8 m, ZfT

0.4 cm, FEZEE N 82 500 kk/hm?, FTA IERHSE
FAE—RAPEREA, T 2 frRh 2 0] R G
AR, B L 3~4 om, [ [E)4E BRI DB43/T
502—2009¢ & Eh 8 S b BF A S AR SRR R D A T

*1 DRIFRERERT

Table 1 Experimental design of different fertilizer treatments

VT AIEARI N, P, DATIE : SR
wn i by N b m
CK1 &4 A8 1500 kg/hm? 675.00 15:15: 15 0.00
CK2 EAAE 1125 kg/hm? 506.25 11.25 : 11.25 : 11.25 25.00
Tl YA HLAE 600 kg/hm?+52 45 HE 1125 kg/hm? 506.25 11.25 : 11.25 : 11.25 25.00
T2 B 60 kg/hm?+4Z 4B 1125 kg/hm? 506.25 11.25 : 11.25 : 11.25 25.00
T3 HHIIGHLE AL 1500 kg/hm? 450.00 15:6:9 50.00
T4 BAEMAEYIAL 1500 kg/hm? 525.00 20:6:9 2222
T5 A AR A IR 937.5 kg/hm? 506.25 11.25 : 11.25 : 11.25 25.00
CK3 ASHAE 0.00 100.00

1.3 MEMBEHZE

TFHREER A B /NXE 10 BRI RE PR
F2RE . ZEHGE 4 Foe R TN SPAD
{Eo WOREHR/NX ISR, FRE, IFra s hm? i
PR, RN 10 BRAEARAGEPRICES . bk
YA | s YOEARKO N, RE =509 1Y
M, ANCYARR L E, THER R, RS
NY/T 1489—2007 { 4% fiFhi e e A id 20 5
KRR ) MEHZET Y, M &, S| GBIT
5513—2008 7 1A S 75

1.4 Geitsrth
IR HAES R A Excel 2010 #EATANFR; SR

SPSS 23.0 #1777 2= 5 1 4347

2 HR59H
2.1 BRI D EEM RN

FE 2 AU, A4 ThEA S R 22
ANEE; T5 BRI L, Hkoh T3y, A2k
M2 RARE; T5 bkER S, LIk T1; T5
(2SR, HROh TLHY;  CKL M A i SPAD {
K, BEET CK2. T1 Fl CK3 f; CK3 Btk .
25, SPAD {HfRMK, KT HAMATE, A%
BIEHRE G, EAIE+EWaNUIE ., 2800+
FEA B ] 2 1 A A AR A A K

*2 AEREEGANDREERIER

Table 2 Plant botanical characters under different fertilizer treatments

il %1% FZEHA FRiEriem 25 /mm SPAD i
cK1 94.25+1.78 1.17+0.23 (40.70+1.99)b (10.85+0.42)ab (44.09+0.95)a
CcK2 96.83+1.91 1.2740.07 (40.80+1.02)b (9.86+0.07)bc (42.04+0.88)b
T1 95.04+2.20 1.33£0.10 (43.40+1.16)ab (11.03+0.57)ab (42.91%1.18)b
T2 96.43+1.95 1.300.09 (41.87+2.28)b (10.43+0.15)abc (43.55+0.52)ab
T3 95.830.71 1.200.09 (41.70£4.31)b (10.18+0.46)bc (43.53£1.50)ab
T4 93.25+2.41 143021 (35.90+3.10)b (9.42+0.44)c (44.06+1.43)ab
TS 96.43+0.20 1.53+0.09 (50.53+2.43)a (11.70+0.09)a (42.78+0.46)ab
CK3 93.06+2.75 1.2040.12 (15.40+3.29)c (7.16+0.18)d (33.94+0.75)c

B AR ) = e A B ) 1Y) 26 56 e 38 X (P<0.05)

22 JERRARXBRE~ER AR
MEE 3 UL, T5 B, Hkh T4 /9,

T5.T4. T3 /=43t CK2 3477 19.82% . 11.65%
1 8.2%, HAMALFRAYF= & CK2 ffK, {HAZ CK2
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5 CK1 #HIt, WGl 25%, =&Yt CK1 1%
3.21%, CK3 py/=w ik, W& T A,
T5 HUBARREE B Z, T3 M/D; CK3 i1y

FARR R LRI T R/, T2 Bk S i
B AP Ry i R =R A B

%3 TRIEEARADHERES BRI

Table 3 Yield and its components in potatoes under different fertilizer treatments

A3 PRt hm ) [ CKLIE™/%  BARREEEAS  SMREEi Ry LT R /g TR %
CK1 (26.96+3.15)ab (3.67+0.58)ab  (435.83+70.55)ab (114.39+23.13)a  92.11+1.86
CK2 (26.096.41)hc -3.21 (4.67+1.15)a  (386.39+35.96)b  (95.10+28.64)ab  89.54+7.48
T1 (29.17+2.90)ab 8.20 (3.33+0.58)ab  (353.33+8.78)b  (105.65+13.14)ab  91.03+2.32
T2 (30.10+3.51)ab 11.65 (4.33:0.58)ab  (638.33+63.78)a  (140.27+49.23)a  77.1345.72
T3 (20.50+1.06)c -23.96 (2.67+058)b  (305.00+44.26)b  (115.88+11.18)a  95.371.27
T4 (20.34+1.42)c —24.56 (4.00+1.00)ab  (370.28+61.19)b  (92.29+11.47)ab  90.52+4.31
T5 (32.75+2.89)a 19.82 (5.00+1.00)a  (439.17+59.62)ab  (94.63+29.76)ab  87.478.44
CK3 (9.80+0.91)d (3.67+1.15)ab  (197.78+60.18)b  (57.41+17.67)b  85.24+7.82

B AR ) - e A B ) 1Y) 26 576 e 78 X (P<0.05)

2.3 MEREAXSRENTF S FIAMEAZ0
M 4Pl RIBEH, TS5, T2 Ml T1 AR KR F
FABERREST CKL 1, 209 CK1 W&
74.87%. 57.75%# 50.52%; T5. T2 fFR/r42#H]
FREERT CKLE, T5. T2, T1 TR FEF]

FHZRy 9 CK1 $5 74.87% ., 57.75%71 50.52%.,
CK2 MY B AR AFCR AR o3 AR A F FRCR B 1
CK1 f 26.61%, T3. T4 A RRARCEMIE K
AR T CKL Y,

*4 AERIBHANDRENFIFIRNER

Table 4 The nutrient use efficiency of potato under different fertilizer treatments

AhEE AR RTACR (kg kg )

H CK1 $275/%

FOMAE R R R I(kg-kg™) e CK1 #E/%

CK1 (76.25+4.05)bc

CK2 (96.54+5.40)ab 26.61
T1 (114.77+5.40)a 50.52
T2 (120.28+5.40)a 57.75
T3 (47.54+4.05)cd -37.65
T4 (35.12+3.04)d -53.95
5 (133.335.40)a 74.87

(25.42+1.35)bc

(32.18+1.80)abc 26.61
(38.261.80)ab 50.52
(40.09+1.80)a 57.73
(23.77+2.03)c -6.48
(20.07+1.74)c -20.06
(44.45+1.80)a 74.87

(I BIAN ] - B A B E] ) 22 S i 27 5 L (P<0.05).

24 FEMEARNDHERERRIEZN
FEZERW, CKIM T4 5 & M b & i

e, S THAAN Y, HChT2, & T CKLAY,

T3 T4 B FIE KD & fE fefil . CKIMHEE i & it

&A%, T1. T289%5E; CKIMIAFRHR i, Hiflhss
WP ER AR E;, CKSWKSERE, BEST
HAbAL B, TAR & iR, CKIFV-C& i,
HIRHCK21F), TAIV-CEr ik,

®5 ATREEEAANDHRERZNEERFRMER

Table 5 Tuber quality of potato under different fertilizer treatments

Kb3g TH 5 E/% TSR B E% #5E/(mg- (100 g)) A JERE S E/(mg-g™) V-C & /(mg-(100 g) )
CK1  (16.96+1.46)cde (11.17+1.49)cde (1.73+0.31)ab  (361.47+24.51)c (7.92+2.56)b (31.36+1.94)a

CK2  (17.72+2.11)bcd  (11.93+2.14)bcd  (1.90+0.29)ab  (380.24+51.10)bc (10.08+2.67)b (30.24+3.88)ab

T1 (18.59+0.37)bc  (12.83+0.37)bc  (2.06+0.12)a  (422.81+18.95)b (7.97+2.93)b (28.75+0.65)ahc

T2 (19.59+1.26)b  (13.79+1.27)b (1.94+0.21)a  (401.70+3.40)bc (10.83+1.97)ab (25.39+1.71)bc

T3 (15.10+0.69)e (9.32+0.64)e (1.75+0.13)ab  (366.14+41.46)bc (6.79+1.26)b (26.51+3.60)abc

T4 (15.98+0.84)de  (10.18+0.86)de  (1.80+0.08)ab  (358.41%+13.19)c (7.89+0.89)b (24.27+4.24)c

T5 (16.80+0.37)cde  (11.03+0.37)cde  (1.73+0.24)ab  (359.85+5.81)c (9.94+2.28)b (25.39+2.82)bc

CK3  (24.52+2.14)a  (18.76+2.14)a (1.51+0.13)b  (584.93+46.57)a (14.46%2.79)a (25.39+2.33)hc

RGN ) - e A B ) 1) 26 56 e 78 X (P<0.05)
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