AN SR BE T SRR A MR R ——X ), &SR, 3R], AF *351.
FESES: 8532 NXEMARIAE: B XEHS: 1672—3635(2018)06-0351-07 + i pERL

MABXI B ETE. mii. BEREBHMEHNE
BRI 14 B =2 0

X, X EER, FCR, A XE
(HEHBEERSHRELEH0, AKE FMiEE 010031 )

M OE: mEk, MRENRELAEAFPRET ELER., KPR GERRICE, IR DAERE
PR S FEARREE MBI vt Ty B R AR R AR AR . fE S APRAEALIE
WL 2(FH + T @ 3RMAC + BIRATERAC2 KW SR AN Fh ik FA, BREFH LEE, BSE
BREFR FAAE. BB RA T, FATRES BB LN BT, HAHm112em, 04cm,
LTA 171 g, 14.59AF 25 13926 kg/hm’, 50.501 pm, 2.25NF 54 041N E 48 M AR kSt BaAK
LO3AE 2%

L mEnE; LAY, P8, EREE; 3

3

o s TR

Effects of Trace Element Fertilizer on Potato Yield, Quality, Skin
Ultrastructure and Tuber Storability
LIU Yu, LIU Fugiang*, LI Wengang, HAO Wensheng

( Inner Mongolia Propagation Center of Seed Potatoes, Hohhot, Inner Mongolia 010031, China )

Abstract: In recent years, trace element fertilizer plays a significant role in potato production of Inner Mongolia. The
purpose of this research was to study the effects of trace element fertilizer on potato yield, quality, skin ultrastructure and
tuber storability in order to provide a theoretical basis for large-scale promotion of trace element fertilizer in potato
production. Five different trace element fertilizer treatments were compared in this experiment, of which treatment 2 (dry
mix seed potato with trace element fertilizer + spray trace element fertilizer to foliage three times + drip irrigate calcium
and magnesium fertilizer two times) performed well, plant height , stem diameter, tuber number per plant, weight per
tuber, marketable tuber percentage, tuber yield, skin thickness, and contents of tuber skin crude fiber and edible part
insoluble dietary fiber being increased by 11.2 cm, 0.4 cm, 1.7, 17.1 g, 14.59 percentage points, 13 926 kg/ha, 50.501 pm,
2.25 percentage points and 0.41 percentage points, respectively, while tuber loss rate decreased by 1.93 percentage
points, when compared with the control.
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LB B (Solanum tuberosum 1.) , J& TR 2844
FAHY"Y, SRR, 2 AR IR E
HEAEY), (LR T/ KRR EK, 2015 4K
A FBAE SR B AL TAES A SRS, B8
B PSR PO R AR . A AR AR R AR R,
HICRMM S KREITTR FFFEEN, AR,
Jit JH 3 BV B AR R T R AT DA R EL AR Y e o
FIRT G BN BB MvERm ™ . 4E A R COF Y
T, R, MEEICR 5. BEX H R R
JIE R B R S IR 1 2 RP I D, i 2016
AETT e T OIS AT 6 A XoF 5 4% 28 10 FHASCR 1 e 4
B o 3 SR FH ol R v T GO O A
NE A5 5 FpA [A] 4 P17 0 AT P By, 0 H At
PURUIE “ R PH b B di il Wk B F0 v, i 4% S
R R B HG P HWrY H R, S0 oy Th 4% A
S NS

1 #H 57 ®

11 R A SR

RIFPESR A F08T 155 3R, PIRK/INS0 g /2
s IR AR NSRRI R B F R S,
+HEHHLIF 18.7 g/kg, pH 8.05, Wit 65 mg/kg,
R 11.5 mg/kg, EZCHT 90 me/kg, 75 Hb S
WS IERTE R TR B B S
1.2 iK%t

RIS S AL B (R 1), AbFL i T,

WPt FhEE + HIEFEAIHE 300 g/hm® + KPHIL
TRAETR A VA (R PEILRIUIE 200 g 87K 5~15 kg PEFH
150 kg ) F4J5 W3 255 04T i 4b 2

THE: 3 kg OB + 150 kg W A7 IR A + 3

FoAHE 300 g/hm?, FEUIEFE4 2 250 kg B,

WEROIE . TR . BRRE I . A A it
1R, 5667 m* AKX 200 g fAE 577K 30 kg.o

THVEESBENE . DA Eh 4% S A TF I Uk B 45
HE, I8 15 d S TSR 2 Wk, AT 60 kg/hm?,
5 B Ry A Sk P b A W A T I 2 85 B (CaO
22.52%, MgO 1.32%, N 22.62%, H.BO; 0.22%,
JLE AT 46.68%, Ca:Mg=17:1),

KX D) HRh A PE GO Fr A
T BUEE I AR I 45 Wit 5 1O 45 1 1
K

BN FATR 30 m, 1790 em, #RHE 20 cm,
247X, BE/NIX 300 8k, /NIXTHA 54 m®, 3 KE
i, BEMLX A, 15 /N, BA/NX Y JE
A 21T -7 .

1.3 REHE
1.3.1 #% #F

T TR BT IE . N TS, PLRE
do 5118 HAERN . A A il [ FLAh R A B
132 wWEER

(DX e

B — s AR ZZHE 15 000 kg/hm®; “ P4 & 4447
LB AN (N:P,05: K0 = 12:18:15)750 kg/hm®,

(2)HHHEE

S LR R T 44 AR A IE 225 kg/hm',
iR %% (N 18%, P,0s46%)150 kg/hm*, JKZ (N
46%)75 kg/hm®s 55 2 P BFil P9 2 44" L A
A HE 150 kg/hm®, JRZ 75 kg/hm®,

(3) 1M HEGEAKIEB

AT IILTK 8K, BAE6 K (55 1 IkpeK

®1 AELMEFHE

Table 1 Different treatment methods

JbFf Treatment JEFE 575 Method
1 TR + WL 39K + A BENE 2k
2 T+ BRI 3 1R + RS BENE 2 1k
3 MFE + RS BN 2
4 THE + TS EENE 2 K
5(CK) THKR IR
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ARG LIRGEKABIL) o SRR — A B AR i
TR AGEIE o JB BRI IR R 75 kg/hm® . IR
% 37.5 kg/hm’ + A B2 £ (N 13.5% , KO 44.5%)
37.5 kg/hm’. FR % 37.5 kg/hm® + WS R HH 37.5 kg/hm® .
PRZ 37.5 kg/hm® + fi§ER B 37.5 kg/hm® . fiif R B
75 kg/hm’, FSERAH 75 kg/hm®,

(4)95 = FEB IR

5 7 17 H Jita 56 AR s [] Bsf i A 25 90 08 . B
3kg/hm* P4 5H; 7H22H, 8 H6H ., 8H 16
H . 81 25 H 73 5wt it A AR 45 5 600 mL/hm®, 7R
fik FH PR 8 900 mL/hm*, i Uil 45 600 mL/hm®, B}
600 mL/hm® T 55 - B JE 7% -

1.4 MEIH
141 HMAERFEIEE 5

AR IE (RS AE R . 8 A 5 H)REA/NXBURE
100k, MEAT H R M AR AR o . ZE AR KR BRI
o MR (em) F8 N ZESEFE B 32 284 K e i I B
B FRRI SRR, BOFEME; 22 (em)f8 £
RILTRR EAR, AR R RO AT 2T
A ZEHL, FHCEE.

9 F 17 B ™, AN 10 6% F, it
TTHRRES S, FEE S | A7 . R
W, FFEAT /NI ™ 0 5 R,
Wi 75 g A PN A
142 LA ERZEEL T EGNE

WS AL PR BEPLE I 6 N2, AR |
VEHUS AN E T . T 9 H 18 HAGFEM A BN
5 AR K 2E A R e AR Be (R NG R ) 64T 5
GRS R R A2 . RIS AR N H 3L H P S—
530 RUFH HL - A -

143 LAERZE D FENE

BUS AN FEAE S 5 ke TO H 19 HiX B0
T S di Jo WA ARG 56 I P (b ) R T SR
WEgAZC, TR, IR, JEH U EEN
Jo 5 A A
144 LA FE A5 MU hFe T RIS RIER
JEA ¢ el T

BU3AALFR (AR B2 AhFE 4 b FES) AR5 4%
10 kg, T 10 H 25 Hik 2 NS Ll KA an
SRS B (N RIS A ) R 725 K45 . ORLEF 4 Fnv] 2

BRI AN PRI B 2T 4E I E o
145 LAEEBEIEFE B E F G E

ZEG AL PR . IR AR S AT, XTI
R T IE AR AR TR, TRV O A, IR
) 25 T P AR R TE 2~6 °C, AN S AR F57E 85%~
93%; T 201649 A 24 H A%, 201744 A2 H

.

Fi U T 43 LU S A AR RN R A T
P, BRI A 3 LS (AR R AL B R4S
BEBLR AR, . N, BASPREE 35 kg), 5
ASAEPEIE R A 154%

JERER (%) = JB s S i T A b o T o
(35kg) x 100

PIRE (%) = (hrifEEE - Y HER)/ArfEE
= x 100
1.5 HiE4E

¥ Microsoft Excel 2007 %} 32, 56 55 % 9t 1 7 9%
L, R SPSS 19 X i 17 2 & L fn 25 S5 o
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21 AELENDEEERERSEFIRETE
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HER2F L, Rk PE 2 Femy, ¥
85.3 cm, XTHEFAK N 74.1 em, WX 11.2 cm;
ZEOHI AL B 2 R M 2.318 em, X BEFRAHR 1.918 cm,
B0 BRR 0.400 em; BAPRZE BRI PE2 i £ h 7.5
A, X R 5.8, BN IR 1.7 4 g
AbPE 2 Fr EE oM 1413 g, XFHRERER N 124.2 ¢, BN}
M 171 g; HAMRZEFE A2 E N 1064.0 g,
X RE f N 716.2 g R b E R AL B 2 A
89.28%, XM AK N 74.69%, HXf BE = 14.59 4>
Hr s Pra e Bl 2 2 N 53 646 kg/hm?, Xf
WA KR 39 720 kg/hm®, HiipAbBE 1, 2. 3, 497
GrE R B E AT S (X R ) ; =B e
AP 2 e, 20 WoR 13 926 kg/hm® F1 35.06%,
LB AHAR, 43500 7 924 kg/hm®H119.95% .,
22 AEENDRERZZREENZIG

ok T B XS S AL BT B T S
R RTINS R, DA B R A
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WE 1R, MEEE N3, R Th 0 S S 7 LA L A, A3 1 351 40.29%

R3O, REALPEF D B2 s, A #2190 50.501 pm. 41.83%; Ak B 3 14N
JEREEYE 225, A1, AbPR2. AEFE3FIALFEAL) 26.90%; AbHE 4 MEH035.29%. 4% 52 K R Ab B
RS SRS R AR 0 2 e TR SRR . o MR BRI DR R, AR K
X B ) T 4 S M ZE A JEL R Ol 120,726 wm; SR BIMERCOALIE2 > A FE 1 > ZhBR4 > hhI3

R2 AEAEN DERBFERERKFFERESEHFN

Table 2 Effects of different treatments on plant characteristics and tuber yields

4wk = opr B3 AN ol A D M (2 ach A
i wee w wm RO WROCE WRRE L TR
B b)) (Bsand) () (om0 OBy (D) ()
. . Tuber ) Tuber  Marketable Equivalent Compared (%)
Treatment Plant density Plant number Plant Stem Weight | Plot . K
N . . number per yield per tuber . yield with control Increase
(Plant/ha)  (Plant/54m®) height diameter per tuber yield
plan plant  percentage g/ha g/ha
lant lant L (kg/ha) (kg/ha)
I 55575 300 82.4 2213 72 132.1 951.1 84.62 272.30
I} 55575 300 83.0 2.276 7.2 133.6 961.9 85.60 278.00
1 51204 bA 11483 2891
I 55575 300 83.5 2.351 7.4 1353 1001.2 86.38 279.20
83.0 2.280 7.3 133.7 971.4 85.53 276.50
I 55575 300 85.0 2.315 7.5 140.6  1054.6 88.32 287.50
55575 300 85.8 2414 7.6 141.1 10720 90.08 293.42
2 53 646 aA 13926 35.06
IIr 55575 300 85.2 2.226 7.5 142.1  1065.4 89.45 288.15
85.3 2.318 7.5 141.3  1064.0 89.28 289.69
I 55575 300 78.0 2.164 6.3 125.3 827.0 83.21 252.65
55575 300 79.3 2.103 6.4 126.6 810.2 83.85 261.40
3 47035 ¢cB 7315 18.42
I 55575 300 78.6 2.193 6.3 125.0 787.5 82.24 247.94
78.6 2.153 6.3 125.6 808.2 83.10 253.99
I 55575 300 79.2 2.137 6.8 127.1 864.3 82.79 250.00
55575 300 80.4 2.145 6.9 128.4 886.0 84.00 262.35
4 47 644 ¢B 7924 19.95
IIr 55575 300 79.0 2.162 6.8 127.9 869.7 83.64 259.49
79.5 2.148 6.8 127.8 873.3 83.48 257.28
I 55575 300 73.7 1.897 5.7 123.2 702.2 73.85 208.70
5 I 55575 300 74.0 1.935 5.8 124.8 723.8 74.30 215.36
39720 dC - -
(CK) 55575 300 74.5 1.923 5.8 124.6 7227 75.92 219.41
74.1 1.918 5.8 124.2 716.2 74.69 214.49

F: ARR/NS KRS FEE5335 0.05 F10.01 K835, HLSD LK B, T,
Note: Different small and capital letters indicate significant difference at 0.05 and 0.01 levels of probabilities, respectively. Significant difference is

tested by LSD. The same below.
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Figure 1 Potato skin thickness under different treatments

AbFRS Treatment 5
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Table 3 Effect of different treatments on potato skin thickness

AbFR Treatment

B JELRE (um) Tuber skin thickness

BN BEIEIN (%) Increased compared with control

1 169.363 aA
2 171.227 aA
3 153.202 aA
4 163.336 aA
5(CK) 120.726 bB

40.29
41.83
26.90
35.29

23 AEAENDRERZERRMNEZME
WRATTIW,, HEEHEE P 4R R C ot
W% 25 4 38.1 mg/100g, AbFH 2 4% Hy 32.9 mg/100g;
T i DAAR P 2 5 55 00 20.3% , AR 3 AN
18.1%; i JsUMl o5 i Ab P 3 % e i M 0.27%, Ak
P2 B R R 0.20% 5 TEY S AL B 2 Fe i
12.8%, HABALFRYS Hy 12.0%; & 1A & A7 1
IR RN 2.76%, % R 2.09% ., 3% L6 8 4 R
B, R[E AL PEAE— B RE b ] DABG o o5 4% 2 2 b
YT R AR, BRIR T AR
CHYE I, XTTEM & AR,
24 AEAEMNDHREZERS. HIAEMNRAENE
EEFEREm
MFESPOL, S S A I 4 s o
1.092 0%, Xt BRFAK N 0.677 6%; 2 Kz MLLT 4k ik

P2 H5 oA 37.24%, BERTRE S 225 4N A, Ak
PR 4R R 33.76%; HREEF R ER I ARG B 2F
HEAb P2 B i o 1.46%, Xt REERAR N 1.05%, %t
HE 5 0.41 N3 40 A5 CAb 39 1 FAL B 3 A= P2 e b
/D, BBFEIEATIX 3 AME )
25 AREXDREEHEEMNRKAZN
TE E B8 28 0 5 W LA I e AR RN R 2 1y A
B(F6) . HHMELRA I 2 AR 2.31%, 4k
PS5O HE) i R 2.42%, (B 5 AN Ah BRTA) L 2 26
ZRIFARE; EEPURETH, A2 R
BN 5.71%, AbPES O im0 7.64%, 5
XTREAR 193N F 3 i, EHA SR /B K b B
2<MbFE 1 < AbFHA < AbFE3 < LhFRS, 4 fEAE AL B
Je PPN R 2 B AT s P I, RN Ak
FEAT DA A S A S i R 5
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Table 4 Effects of different treatments on potato tuber quality
hib 444 % C(mg/100g) THI5 (%) I (%) TER (%) HEIBT(%)
Treatment Vitamin C Dry matter Reducing sugar Starch Protein
1 33.1 19.2 0.22 12.0 2.76
2 329 20.3 0.20 12.8 2.46
3 36.1 18.1 0.27 12.0 2.12
4 34.6 19.3 0.24 12.0 242
5(CK) 38.1 185 021 12.0 2.09

RS AEGEWNDEEERS. HAEMRERBERE|ALENING (%)

Table 5 Effects of different treatments on potato skin calcium content, crude fiber and edible part insoluble dietary fiber

s BB R e S
Treatment Tuber skin calcium Tuber skin crude fiber Tuber edible part insoluble dietary fiber

2 0.959 1 37.24 1.46

4 1.092 0 33.76 1.15

5(CK) 0.677 6 34.99 1.05

F6 AEMENDEREEREEFHEKRIZN

Table 6 Effects of different treatments on potato storage rot percentage and loss percentage

b BPUEERE R (%) Tuber rot percentage SR (%) Rtk
Treatment I 1 I T4 Average Tuber loss percentage Rank
1 2.37 2.30 2.35 2.34 aA 6.23 cC 4
2 2.31 2.32 2.28 2.31 aA 5.71dD 5
3 2.46 2.36 223 2.35aA 7.14 bB 2
4 2.38 2.16 2.57 2.37 aA 7.12bB 3
5(CK) 2.54 2.39 2.33 2.42 aA 7.64 aA 1

39
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