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M E X BB - EMES ERRM

WOV BEAN B OV BELC BEE HEAC

(1. EPaHf R BE, HN &P 743000
2. HINE DR ZEM I HEARG G, Bl EP 743000 )

i OE: TR O AR T 4 R T, T LR R R DA R B R, T B AR IE R AR
AN IR i it A A A AN TR T A 2 . i A R0 Bt RO R S e 4t o S A% = i RN 2SR S T R 25 5% DA
BEMF R EET . K. % 4 5 hHAR, T 2020 4F 4 7 % 2021 4F 10 A A K H S R E 3 Al
RIE 1 AR RIS AR, WEAHEEEAL XA (GO) . WA KA (G1) . WHERARE: + JR Z K
W (G2) MM KL - FERERKEEI (G3) 4 MAbHE; 358 2 VAN R BE R mi it £ 30, M HE vk 1 ok 0.00%
(FO). 0.02% (F1). 0.03% (F2). 0.04% (F3) . 0.05% (F4) F10.06% (F5) 6 NAbH; 56 3 4 A [f] i 3 mg
MEEFACIALS, WA HHABTEEE X R (LO) . MBI (L1) . IEImGE (L2) . RSP AUmiE (L3)
AL MW (L4) 5403, Z55L3RM, M mmiEis |ommer, D% . RS | SPAD {H
IR e sr . R R R S E S TP AR TE I, BOEEEAVR I 0.30% B, BB A AR Wi 2 i
11 37.25% F1 32.26%; WG e 25 4 SAFAD IS Ty 0.50% M R4 & W5 31.75%., AN[a] 5t A Th 4% B2 it
SR BITESCSIE UM A I, PR B ROR -1 W 10 N 46.26% . M TH1 W it At I S R R 38 /K Vv 3 7
BB, PR SR RN 42.11%, PR EERIN 12.86%, ZE TR, S5 e i TS S R b
ZEREST ARG H R R CR AT, 7R AR AR S 1R 0.30% BRREE KA, Wi Fh LR 0.50% iR
BEAKERWE, R B B SR FH - TS A R B /K S TR TTT G 0.05% PRZE, 1E ThAR M 20 W AN Ee 2518 I A S S sf
WA I, TP R S RN AR | B KRR R AR ™ 1 A = A S B R o o

KR DS, rhmiRE; BEACRIS; e BETE; BUGRS

48 (Solanum tuberosum L. ) JEZEKFG . /N A1 bR & W) BOR B o8 e FE 2R R i 7, 2019 45 H

A RNERZJF RS I RR A PR TR B
W = KRB Z—, N H MBI & FHR%
RNRFFEAO " Z—, BEE AL A
PRy a5 AR = YN N/
MR LR Z—, EARET LE RS TR
P B AR AR (530 R 4.6 F1 5.5 mg/d
Pk Z n] SRR . AREFTAR . RRIHE
R BE I RER05 % s AR i AR R 5

KRB 2022-09-15; FABH: 2022-10-30

BEEWH: BAEMARETHRIE BN A &R 2/ M s o
H (WFPGSPP-1) ; WFBE AN AT T G AT E Al 7l
AR (CARS-09) 5 Hl A FER LI H POt s s 7250 %
FH LB S AR BIHT S35 HE T (GNKI-1) 5 2 PG iR &5 A
( DX2022BZ38 ),

PEEB A 028 (1994-), BIFEBFGEOL, Wb, M T4
FEHAEZEIST, E—mail; fanlly15101788930@163.com,

BIEE: 280, E-mail: dxlideming@163.com,

A AT M XL 3 B A 20.22% ), TS
T4 FEE K 10.40% (2012 4F ), L3 Sl ey B
ZUHE, SREENMTNFEEZ—, BdEHES
FEEFRICER 1Y R BT O B Y b )L B SR AT
MFB BRESRE R EGE TR, —2
WEFEFRICR MMM DR, sk Hk
FAE e A R S i, (HHRTC T 1 S50
FIABETE 2 R AT K, HA SRR EREAR
R A R B AR IR 10~154E T ik, TR
A ZAE R = D EHEE R S m Ak, [EEE
I

LY R ER A M RIS SR Os R . M
KR EH, KB IS =] B B i A i
TRIBARIRBOK 43 FE o 4 Jm B+, (IR i 3=
B T b A B 8 ) B s i AR A T R
ARHC 0 Kromann 25 1100 75 Th 44 B b R AT M T
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FERN - SRR 2, R IR RO AT
RO PR SIS T 2.5 R 1.9 A, SR P i T it A I 4
R 5 1 ORI A v o RS A S R T B
BRI FHACR A s 3t ey, o i er i b
PR R ARTIR B O, H i T R ) RN A
R MR 9.7~21.6 15, HZERr & RIEEIE
B B N 0.6~1.6 £, (HAEEREAE A ] 2Bk
L R A R, MR A 2
FRSTUEENE, o FILE et R 22 Rk, AR E
TE LB A 7 R b B SRR 1 AN B . PRIt
A 38 o i T AR, X AR R, A
SPAD B . MM H R b RRE SF RS bR E A T LU 53
B, DU E S AEREIE AN | Wit FH i D R it OC
HEI TR I PG b DX T % S e R
EEREIE AR, A ™ BT A AR R R
s A S

1 #REIZE

1.1 B HARE L

BRI T VG T AR L B2 B 5 BE BB BT 3 M
(104° 35" E, 35°33' N) 47, ZXifEHK 1920 m,
Ja& e JE e B I AR A . AR 72°C, TERE
140 d, 4FEHREK & 380 mm, V3975 & & 1526 mm,
SRR )T B T AR R0 X 1y gAY
RS+, RIHE 0~20 em +EFERIFRILIEIR A . pH
8.19, AWML 13.6 ghe, Bl A % & 87.5 mgke,
AR 47.8 mg/kg, AU i 264 mglkg, A
BUEE B i 3.07 mglkg, ARUERT H 13.8 mgke, 2H:
TR 0.074%,
1.2 AR

ZRan Al AR AL A R L D 2 5 g
B RGP R S R S 4 S R
SR JEJER, s P T AL R B A S BT
He, HERCIERE: BREREE (T E AR BHE A BR A
A, RS E=95%, In=345%); %Kik - B
Fder (HETRIARICEBRAH], Zn=170 1) ; JRE
CINZRFE SRR A FRA R, AT E=46.4% ) ;
L E AN (S PRI AR A B A PR
#l, N-P,0-K,0=15-15-15, EF=/0=45% ).
1.3 it

RIS 1 ARVt 55 1 ] A 2020 4F
4—10 Ho L 4 a3 Wit K (GO) s
WAL PR B KR (G1) 5 WHEFIREE +0.05% FRE
— 218 —

KW (G2); Wit Kk - FEREEEKIEW (G3 ),
3WHEE, RMHLIX A, SRk e 4
o MR R R ImEREE 3 1K,
ISt 2 0.30% (Zn 0.55 keg/hm®) , AR IGE it
}g 450 L/hm’,

G 2: AR EFAE M ] il i E] oy 2021 4F
4—10 A, IR X BT, XN D85
(D), &W&E3INKF, EIDI: 2 EEE, D2: Kb
T, D3 EHE AT, RO R WE T (F),
B E 64 K, EIFO: 000% (Zn0kghm®), FI:
0.20% (Zn 036 kg/hm’ ), F2: 0.30% (Zn0.55kg/hm® ) ,
F3: 0.40% (Zn 0.73 kg/hm” ), F4: 0.50% (Zn
091 kg/hm® ), F5: 0.60% (Zn 1.09 kg/hm® ), FF U
Tt 450 Lhm®, FESH A4 H A . He2Re il |
PO K WTRyE A AR 24 it 1 ok, 24 3k, mg
Jit H TR IR 1,

1 AESMILEHEEESEAS (A-H)

R
A : :
AW HEOPAU BRI W LR
D1 (2 59%7E ) 05-31 06-16 07-01 07-15
D2 (CKPEHE)  05-31 06-18 07-08 07-26
D3 (E#E45) 06-10 07-01 07-22 08-12

RIS 30 AN[A]EHER AT R S g i ] 2021
fE4—10 Ao ECR R X I, EXELR 2,
RIDXCAWEEE AR AT (L), &E 5 4KF,
BRI LO0: 24T ARG, L1 WmiE, 2. %
AT ; L3: PRSI BUmEiE; 14: 2L R
Mt it Mot it 5 A ¥R BE A 0.30% (Zn 0.55 kg/hm®) ,
BTt Ol 450 Lihm®, 45 A0 BEIL M 3 vk, 4
W IEIRE 7 do

R 3H R, A LAHE/NXK 8.0m, B
5.0 m, /NXTEFL 40 m®, YR F i 2 60 b 5 o 22

TARSE, BT R, SRELH
A NEAERLIERE T, Fl& 750 keg/hm®,

L4 EmH Sk

141 R AR R

B B D 4 S AR T 57 4 SR T BB 4
St CMARARTIFRES 1 5 B AR 4 ot )
KAN—BIPRZE B TR T, T 105CTFA
B 30min, FERZE 65CHLTZfHEE, Kt TFE Mk
PR I B i, 0 SR KA DR T IO i
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LIRS R T OE Y (Thermo iCE-
3500 ),
142 Praiie

RIUCRTT, B/ X BFEHLEE 20 k44
MRS EE, PRIt KRR, /X RMIOR
THE R, P AL i (kg/hm®) = /N X
P (kg) //RXTEAL (m®) x 10000,

1.43 SPAD {HillE

TEM T AL IS 3 d BEATINE . SR SPAD-
502Plus B F-FE(EHE A g Z M2 4L ( H A Minolta
OS] Do MG I —H kR, W A A R AR T
SEAEEFT AR 3 ~ 4 i,

144 BERBCRITA

M Er M 25 (g/hm®) = # B3 ( ZXF00)
PERLZE A (g/hm®) + HUF 3 (RIS ) FEf R
(g/hm’) ;

SERFIHR (%) = [ fE XA AR SR B i
(g/hm’®) — Riti s XA R SR & (g/hm®) ] /i
B (g/hm’) x 100;

145 SR

SIS (TG /hm?) = BRZE7= 5 x Hig s ;

FERAIES (U0 /hm?) = BUA - BIEA;

PR = B L B A P, B AT
RERL. Fhr-. A2y, M AN TARWURAVE A
1.5 B E K s Hr

K Excel 2007 XHEdEEATACER, Graphpad
Duncan’s &t 22147 22 53 B8 A .

2 HERESH

2.1 R[RIZE A AR it 1A 5

211 AR[RIFENEZEARIN E 48 2R B 1 15
HRAE 22 2 AT, e B IE i SEmh b, Rk

AT HFNE it FH B B 5 B 8 4 S 2R BB /o 1.90

me/ke, i S [R)EE R 2 J5 B 25 0 15 1 4 0 35 0

hn, SR N 33.33%~42.11%, Hidr, i mEiG

WRBREE + IRBE KB (G2) BRZEFE &k He,
4 2.70 mg/kg, GO AP N 42.11%, 5Bk
G3 Kb FEAN LAt A BEAR Lk 2] 18 257K Wi e oK
ik - BRI (G3) FIBRIRFEKIEI (G1),
P2 b 5 B8 GO 059 S & 4 0 36.84% F1 33.33%,
(ERSEA P N

R2 ARHEEXBEMDRERZFS BN

A BeEfg il (mg/ke) oo (%)
GO 1.90 £0.00 ¢ —
Gl 2.530.06 b 3333
G2 270+0.10a 42.11
G3 2.60 +0.00 ab 36.84

Y ARFRIR A2 R B (P<0.05), T,
2.1.2  AN[EVEEAEZEADG DA = | R MR L
Sp=AT|

HRAEE 3 FPCHiE il AT, I T IS A R A IR R
REWRAEE (G2) T, SDRE™EMATiA
P EE, 2918 56361.50 keg/hm® Fl 43113.27 T /
hm?, FLEWE K WG (GO ) 43 9] i 35 4 i 12.86%
H131.57%; 1 B R = 8 e sk Bl i s, 430l
4 97.02% F13.43, {HE5WEKEHE (GO) MLk, &
WL EES
2.2 AN[RIEEAE G it i
2.2.1 N[BT it e 0 AR S B A S I

G 4 v, WA R 2 5 DA P 1
e, KRPUHERE S 4 5B EES A LT
HEC(FO ) b B34 AN [ R B2 A 15 hm, - 38 it B2 7
3.929%~37.25% 2 Id]

TE 2% Oy B B FORPG A, TS 0.30% Vi
(F2) MBI, BeEpar & il i m{E 4.67 Al
4.10 mg/kg, FHELXTHE (FO ) AbFR5: 513G M 37.25%
53226%, Z5FiRE|REKF- bfE B Lk
FE R8I0, Mk >030% B, BRZE N RS B
ST BT B R 2R AR MR 3K F) 0.60%
PR m i ol Lo, K 3] 443 me/kg, H X

®3 HREEBMDLRETE. WEMTREEHRM

b 7t (kg/hm?) ORI (% ) FimEAR (%) s (7T /hm®) FERELL
GO 45064.19 + 2858.26 b — 9643 +0.21 a 32769.32 +3086.92 b 3.06+0.19 a
Gl 48649.31 + 6972.16 ab 7.96 94.17+2.02a 34760.26 + 7529.94 ab 295+042a
G2 56361.50 + 3448.49 a 12.86 97.02+298 a 43113.27 +7510.94 a 343+042a
G3 48857.75 + 3247.61 ab 8.42 93.15+494 a 34991.37 +3507.42 ab 297+0.20a
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R4 TEEEHEEETIREREFHIE

o " Hospedrid B0 s
(mg/kg) (%)
D1 Fo 3.40£0.00 e —
(REHE) F1 3.53£0.06e 3.92
F2 4.67+0.12a 37.25
F3 4.13£0.06 ¢ 21.57
F4 3.97+0.124d 16.67
F5 4.43+0.06b 30.39
D2 FO 3.07£0.06e —
(RFEH) Fl 3.43+0.124d 10.75
F2 4.10£0.00 a 32.26
F3 3.67 0.06 ¢ 18.28
F4 410£0.10a 32.26
F5 3.93+0.06b 26.88
D3 FO 2.13+0.06d —
(% 45) Fl 2.33+0.06 ¢ 1111
F2 2.50+0.10 b 19.05
F3 2.3320.06 ¢ 11.11
F4 2.77£0.06a 31.75
F5 2.57+0.06b 2222
i (D) o
JNEAKSE (F) rx
Al x EAEACE (D x F) ok

e e SRR P<0.05 AT P<0.01 YR K. R,

Ab P2 Sk B KO, RGN REEE T, BR
F3 AbFRAN, ASTR] AL BE T Y B 25 B 1 A H T HR Ah
P2 SR B KO, RN BB R RE A R
AR A S BN RLE 3, Witk FE R 0.30% 5 0.50%
i, PEREE SRR R EH, 4 4.10 mgkg, TEM
A EE 4 5 B RVR IR 2 5 A B2
B AL PRAENS R T R S . Y
W5t A AR BE N 0.30% (F2) I, HZX N avsE &
AHECXT BR AL BRI 19.05%, 5XF REALFE 2% S 2,
Wil W Ve S A B, BRZE PN BB B R R -
T - TR, BUE S 0.50% B, PR
PR R i TR B A e 8 2.77 mg/kg, AH G X IR A0 B
ERIN 31.75%
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2.2.2  RI[AIEERE I it Xt S8 SRR F SPAD {H
B R )

Hi 3% 5 A1, M J SPAD {HFEE 4 & 2 MG
T Ja BEAR A R S, B A - TR e e T o B 1 1
m, SRS EEE . KU MEE 450
-2 Z AR i SPAD (B B Je TH i 5 A 1 A8
fERiAE ., St KB (FO) MIHLES, WHitEEe
Wl H 030% (F2) F10.40% (F3) b H7E 44 1
AN B T SPAD A,

% it A HE I 5 M 0.30% (F2) B, 2% 1355 2 3
WYL BRI AN GE Ry AR It i SPAD {H 1A
K, W KA B (FO) 78 [H—4: & 9143
N 21.07% . 17.79% 1 25.79%; K P4 ¥
PR W R TE R A 2 SPAD {H %8¢ FO 7648 W) A4 & 101
A3 9 2 BN 29.16% 1 13.86%; & % 4 5 ¥E K
FLE ] SPAD {HEK FO W 1 N 15.84%, Wt Jiti BT
W RN 0.40% (F3) B, 3% 5 i e 2508 i) it
F SPAD B 3k B 45 K, BWE g KL B (FO) 2
FHIIN 14.15% 5 K VGTEIEEIE B A 25 1 K
SPAD {E 48 FO 7E [A] — 4 & 1143701 &k 2 14 i 18.81%
M19.11%; &4 SEM . PZLI8 s ek
i A I SPAD B %2 FO 764 [F] A= 7 10 43 1) dnb 2 184
18.30% . 12.24% F1 19.57%.

2.2.3  RIAVEEAEIT i X Ch A% 2 7 i K R T R A
AU

HR 8 2R 6 Y 3 A4~ b 88 25 0 A ™ i A AT
T, R FH b T A AR O ST B B S A
XTHE(FO) AL 3 YA O [A) iR 52 g 15, S8 35
i R BR SRR . KPEEERUE 45 38 IR B 7
6.54%~18.68% . 11.88%~33.25% HI 1.66%~19.00%
Z ],

FESR S E e, FEWUEER AR, S8
Fr ISR AR D R R, S TR
0.30% (F2) B}, Dh4ZEr= G ik i H N 42462.42
kg/hm®, FHELXTRRALIR (FO) W EHE77 18.68%; 1E
KPGHE T, [RIRE 20 b 2 e e vy 364 ™= 4t 4
BN v D (R e, Y i T i I R 3R 3] 0.40%
(F3) BF, D82 it fie sy 35329.80 ke/hm®, 4
Lo BB AL 3 W 35 48 7 33.25%; TEEE 45, Bl
WV B B, R S B I - e -
SEIE RS, ARy 0.30% (F2) B,
47 R 59744.03 ke/hm®, L X R b BEHG
19.00%,

S
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R5 ATEFEGEE T DEEEMKMF SPAD &

A P EHik - -
U PRI 1 I EN PN TER TR R
DI FO 30.75£0.77 b 4220+1.39h 38.57+1.89b 29.47+0.93 ¢
(REET) F1 35.20 +2.46 ab 42.97 + 1.46 ab 41.87 + 1.35 ab 3533+ 1.70 ab
F2 37.23+152a 4533 +554a 45.43+2.10a 37.07+1.87a
F3 36.27+244a 4817+ 047 a 43.80+2.88a 34.20 + 1.59 ab
F4 34.93 +3.50 ab 4533 +4.05 ab 41.50 +2.59 ab 33.60+3.30 b
F5 33.70 £ 2.02 ab 4347 +1.12ab 41.87 £2.97 ab 32.20 + 1.80 be
D2 0 2733+296 ¢ 31.90+ 1.56 ¢ 3453+ 1.76 b 29.80+3.82 b
(KVEYE) Fl 31.33+0.74 b 34.47 + 1.32 be 37.00 £2.14 ab 31.57 £2.56 ab
F2 3530+0.70 a 37.13 +2.40 ab 40.07 +2.44 a 33.93+1.60 a
F3 33.43 +2.64 ab 37.90+1.99a 41.13+1.36a 3230+ 1.73 ab
F4 3093+ 1.15b 35.80 +2.00 ab 37.00 + 2.46 ab 30.83+1.63b
F5 3250+ 1.10 ab 33.87 = 1.18 he 35.83+1.55 ab 31.53 +1.67 ab
D3 FO 37.93+1.19¢ 44.10+127hb 40.62+1.05b 36.37+2.15¢
(EZE4Y) Fl 40.80 2.74 be 46.70 +2.27 ab 46.93+255a 39.47 +0.96 be
F2 43.60 +0.90 ab 47.80 + 1.85 ab 43.13 + 0.64 ab 45.10+2.86a
F3 4487+1.70a 49.50 +0.49 a 4857+0.75a 42.13+1.95 ab
F4 41.57 +2.25 abe 48.13 +0.39 ab 42.45+0.58 ab 41.47 £2.28 ab
F5 40.13 +3.07 be 46.03 +2.50 ab 4553 +7.16 ab 37.73 +2.32 be
SR (D) ok ok ok ok
HEREKF (F) i i o i
Al x BEAEAKF (D xF) NS NS NS NS

TE: NS FRzEm A LE. TR,

xo6 AEEEHEETIRESETN

s b P (kg/hm’) Bout s (%) R R (%)
D1 O 35779.76 = 1126.37 b — 74.18 £2.15 b
(P EE ) F1 40954.24 + 1459.38 ab 14.46 78.47 +3.98 ab
12 42462.42 + 1175.24 a 18.68 77.80 +4.18 ab
F3 40245.98 + 2394.42 ab 12.48 81.75+530a
4 40370.96 = 2189.96 ab 12.83 79.77 +3.75 ab
F5 38121.19 = 1322.74 be 6.54 77.08 £ 4.24 ab
D2 0 26514.02 = 1395.46 b — 70.83 +4.85a
(R4 Fl 31580.18 + 2867.46 ab 19.11 70.12+3.46 a
12 30038.66 = 3527.07 ab 13.29 71.71+424a
F3 35329.80 + 3695.77a 33.25 7647+ 651 a
F4 31163.55 = 6644.74 ab 17.54 72.68 +3.49 a
F5 29663.70 + 5244.02 ab 11.88 73.97+3.58a
D3 0 50203.31 +2625.73 a — 79.23 +2.93 he
(E#45) F1 55911.08 +4500.13 a 11.37 82.16 = 2.93 ahc
12 59744.03 = 3813.66 a 19.00 7837 +3.61 ¢
F3 55702.76 + 7375.67 a 10.95 83.51 230 ab
4 57577.58 +9118.38 a 14.69 84.70+1.99a
F5 51036.56 + 6237.28 a 1.66 79.75 +3.22 he
A (D) *x ok
A (F) NS *
A x KT (DxF) NS NS
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2.2.4 A [RVEE AT it H X S AR A SR 6 5

NFE 7 FTLAE Y, it S (R v B AR R 4
REftm DR R AR, Hd, e Em
R PG it P A [ o s TR e 1 (8 25 4 v, it P IR
JE 0.30% (F2) Bk 25 m, 40 510 219.39 F

145.33 g/hm®; EH 4 SHREHR 0.50% (F4) BFLF)]
Tem, PR RRLRE N 186.54 o/hm’, A[E§HFP L
FEAE A HACEA—3, TS EE . KPR
45 1 B FH R 53 BIAE 1.97%~6.32% . 1.38%~3.94%
F10.12%~2.41% 2 Jf],

R7T AEFERBEETFERR ARENZIE

(T

wh b Mo DR (ghm’) M FEFRRE (ghm?) B BB (ghm?) SHMAE (%)
D1 FO 1251 +£0.74 e 121.65 +3.83 d 13416 £3.16 d —
(FRETHE ) F1 15.05+0.89d 144.71 £ 6.00 ¢ 159.77+5.12 ¢ 2.86+0.57h
2 21.15+1.25a 198.25 +10.37 a 219.39+11.59 a 6.32+0.86a
F3 21.01+1.24a 166.31+9.13 b 18733 +8.16 b 296+045hb
F4 19.65+1.16 b 159.99 +5.04 b 179.64 £431b 2.03+£0.19b
F5 18.31+1.08 ¢ 169.04 +7.50 b 187.35+6.48 b 1.97+0.24b
D2 FO 8.98+0.53f 8323+6.71¢ 9220+ 7.14 ¢ —
N F1 1341 +0.79 e 103.03 + 11.43 be 116.44 £11.60 b 2.69 +1.29 ab
2 15.85+0.94 ¢ 12948 +11.76 a 14533 £11.16 a 394+083a
F3 16.66 +0.99 a 110.73 = 7.45 ab 127.39 £ 7.41 ab 1.96 +0.41b
r4 16.32+0.97b 126.59 + 18.29 ab 14291 +17.38 a 2.25+0.77 ab
F5 15.45+091d 113.95 + 15.06 ab 129.39 + 14.69 ab 1.38+0.54 b
D3 FO 9.92+0.59e 12248 +16.45b 132.40 £ 15.88 b —
ek 45) F1 18.50 +1.09 b 130.46 + 10.89 b 14897 +11.71 b 1.84 +1.30 ab
F2 21.56+1.28 a 139.49 +£22.09 ab 161.06 +23.33 ab 2.12+1.73a
F3 15.85+0.94d 117.05+397b 13291 +3.78 b 0.12+0.21 b
F4 2121+125a 165.33 +12.00 a 186.54 + 11.34 a 241+0.50a
F5 18.03+1.07 ¢ 130.83 +14.25b 148.86 £ 13.19b 0.61 +0.49 ab
M (D) ok Hk ok sk

WA (F)
SR x BEAEKE (DX F)

Hok

Hok

ok

kk

ok

Hok

Hok

Hok

2.3 LA EAN[E A A HImOiE I A
23.1  AFEAF WG EE T SR SRR S
52N

P S AN [R) A R AT I o it A T 4 42
T PR, BEIRAE 3.33%~61.67% Z 0], B
25N I R e B S TR] 104 W% it 09 AE £b H BEAS [R]
Weghy, LA Tl B 1 T AN [ R A i 1 2 4R
TR A R, Hh SR (14) B3
AR 430 mg/kg, BARME (LO) H4I 31.50%,
5L R 2 25 55 2 P S AR R U VEAS TR
A S0 M i ) o S o TR R A, R IR
B (L3) ik 3 5 & {H 4.03 me/kg, L0 34
45.61%, Jf 5 Al IR 3 25 5 0 2 R
— 222 —

FE B A B AN A e S0 P 2R A 1 0 S Y
i, HEERE KM (14) Ik fx & 3.23 mg/kg, 3
FWEhE (LO) &N 61.67%, 5 H At s 1 i it
KRB EREE. T AE S 4 SEREE K
R €S 4 & SN NYILTRE 2 {282 S 3 5 Ly TN S
54 B8
2.3.2 IR I A S B i SR o
A

M4 2% 0 h 8 B s BE nT A, AR A AR
T U0 I TR it A PR K VS T 2 i R R W it
(LO) 454 Fr 3 hn, 39 0% 7€ 0.90%~15.26% 2 [4],
B 5 3 FH AR E 5 S Y 7 8.429%, HRZETE N
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x8 AR4EEHEAERTERENZHAE
i b3 it A 39 PeEpE it (mg/kg) kRN (%)
D1 L0 Rt 3.27£0.06 ¢ _
(SELHE) L1 Hi 3.90£0.10 b 19.27
12 B 3.95+0.05h 20.90
L3 YEBE U 3.83+0.15b 17.23
L4 b EY N 430+0.10a 31.50
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9 AREFHERAHERTERESETNH
i b3 Feit (kg/hm®) OIS (%) R (%)
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(SELHE ) L1 35271.27 £3113.00 b 475 78.02+4.93a
12 34625.41 £ 6108.57 b 2.83 7735+4.65a
L3 38809.16 = 2204.60 a 15.26 81.30£4.99 a
L4 37316.50 = 3114.86 b 10.83 7933 +4.68a
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A (D) o o
AT (F) NS NS
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Effect of foliar zinc application on yield and zinc concentration of potato
FAN Yi" %, LI Ya-jie"" >, LUO Lei" >, YAO Yan-hong" >, LI Feng-xian" >, DONG Ai-yun" *, NIU
Cai-ping" 7, LI De-ming" > (1. Dingxi Academy of Agricultural Sciences, Dingxi Gansu 743000; 2. Gansu Potato

2 LIU Hui-xia"

Industry Technology Innovation Center, Dingxi Gansu 743000 )

Abstract: Applying zinc fertilizer on zinc deficient soil can not only improve potato yield, but also significantly improve
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potato tuber zinc content. The purpose of this study is to reveal the differences in the optimal spraying amount, spraying
period and spraying type of zinc fertilizer on the leaves of different maturity and varieties of potatoes in improving potato yield
and tuber zinc content. Three groups of experiments were conducted under field conditions from April 2020 to October 2021
with potato varieties feiruita, Atlantic and Dingshu No. 4 as test materials. In experiment 1, different types of zinc fertilizer
spraying tests were conducted. There were 4 treatments: no zinc fertilizer control (GO ), spraying zinc sulfate aqueous
solution (G1 ), spraying zinc sulfate + urea aqueous solution ( G2 ) and spraying ximelo sugar alcohol zinc aqueous solution
(G3); In experiment 2, different zinc fertilizer spraying rates were tested, with 6 treatments of spraying concentration of
0.00% (¥0), 0.02% (F1), 0.03% (F2), 0.04% (F3), 0.05% (F4) and 0.06% (F5) ; In experiment 3, spraying
zinc fertilizer in different periods was conducted with five treatments : without spraying zinc fertilizer in growth period (L0 ),
spraying in seedling period (L1 ), spraying in budding period (L2 ), spraying in tuber formation period (L3 ) and
spraying in tuber expansion period (L4 ) . The results showed that the yield of potato, the content of zinc in tuber and the
SPAD value of leaves were increased by spraying appropriate amount of zinc sulfate on the leaves. When the concentration of
zinc fertilizer was 0.30%, the content of zinc in the tubers of early maturing cultivar Feiwuruita and middle maturing cultivar
Atlantic significantly increased by 37.25% and 32.26%, respectively, compared with that of non-spraying treatment. When
the concentration of zinc fertilizer was 0.50%, the tuber zinc content of late maturing variety Dingshu 4 increased significantly
by 31.75%. The key period of spraying different varieties of potato was the tuber formation and expansion period, and the
tuber zinc content increased by 46.26% on average compared with that without spraying treatment. Spraying zinc sulfate and
urea solution on leaves increased yield and efficiency significantly, zinc content in tubers increased by 42.11%, and yield
increased by 12.86%. To sum up, based on the analysis of the field application effect of foliar zinc application on increasing
potato yield and tuber zinc content, 0.30% zinc sulfate solution can be used on early and medium maturing potatoes, 0.50%
zine sulfate solution can be applied on late maturing varieties, and 0.05% urea can be combined applied with foliar zinc
sulfate solution according to local conditions at two key stages of potato tuber formation and tuber expansion, which can
achieve the best fertilizer utilization efficiency, maximize and increase the yield, and improve the zinc nutrition content of
potatoes.

Key words: potato; foliar zinc application; type of zinc fertilizer; yield; zinc content; spraying period
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