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1 #RERZ®

L1 SRR X A P

IRIG T 2018 AFAERG R T RO T BT 241 T
e B TR, AFEAIR 3.5°C, FEREKER 533
mm, JCFEMIZY 135 d, L ESBE SR M1
ST, R AR A, BHZE 20 em, X5 HL 1A
MU 4.77%, WA 410 mg/kg, A% 103 mg/kg,
H 324 mg/kg, pH 6.5,

1.2 R

R 6 MEFE, bR 3 IRER, HHE
I (NPK) . 44K A5EC & # A AE (C+NPK) . 44
KL A 70% & FE AL (C+0.7NPK ) | 44 K filk Bt
A G FUAR (CK) . 9KBREC S 50% 8 %
FUt I (C+0.5K) . 41Kk L & 70% B 1 5 Fi it
HE (C+0.7K )o H FUith AT Ab B 45 i 008 75 ke,
WAL 90 kg, HPAE 120 kego BWETHEM AIRE (N
46% ), WAL MEIIBERRES (P05 46% ), FRIEAE
FEER (K,0 60% )o 13050 AT AR AR RG] (LA
I RIFRGIAAR ) SR ORI R LR . /IR
PRV, ST A AN E SR CR A B TE U —
TR S OKBR AU IC L, WERPELF, WE At . W
RS AR AR FRA A Az, BB RIB0RE,
SEPRIAE 20 nm, 4EJE 99.9%. 40K mi O AR
[ 0.3%, FIAERREFEEH .

R HBEALIX H i, /MXEE 5 m, T8 8 m,
JNX AR 40 m?, FRFE 25 em, 7HE 80 em, /NXJH]
FE1lm, T4 25 HEEF, 91 10 HUER, &4k
PRI A WL 1,

(cm
(9]
o
=3
S

T

Ho
Ho

Ho

1 AELEERE (kg/hm®)
Jasi JRZE EEERAS ks EIP ST
CK 75 90 0 0.5
C+0.5K 75 90 60 0.68
C+0.7K 75 90 84 0.75
C+NPK 75 90 120 0.86
C+0.7NPK 52.5 63 84 0.6
NPK 75 90 120 0

1.3 w3507k

BEALBEERE 3 FR KA — B RR, FEHZETE AL
(TS, 6 H20 H ). HeZEH KM (TBS, 7H 25
H) FIyEk i 2 (SDS, 8 J 21 H ) Milfkke
M, B,

AR BRI R 7

Wk 14 d WA THLER BT . 3850
eI E

BRAEA R = (i A0 A BB AR W B B — % B
PRAEREI AR ) / BRACE 2 x 100%
1.4 HdEab

2560 B8 % FH SPSS 17.0 5 Excel 2010 %% 4 3
PG SRR, i LSD Z 8 kb i1 4 5%
T EVER G

2 HBREHH

2.1 SRR T4 BT S bR i 52

25 It A A B P ke o Bt A 7 0T AR I 8 o B
CK Ak, At A R 25 MERZETE U 2 B 2E i K 9
BURIREEIG R (1), TEHEEIE B 45 it A Ak 2 2%
AR, CHOINPK ZbHRFFLELT, R A 34.87 em.,

T

TIS mTBS mSDS

be bc ab
C
a
3| B

CK C+0.5K

C+0.7K
st

a
b
C+NPK C+0.7NPK NPK
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7 He 25 18 K ) 4% it AR A BE bR = 2R B W 25 R
C+0.7NPK Ab BEAK 55 5 =1, M 51.67 em; C+0.7NPK &b
PEMRE L C+NPK I NPK AbFEA 3125 2.78% Fll 4.24%;
C+0.7K 4b HE B &5 Fb C+0.5K Fil CK 4b #4351 55 3.93%
F127.94%., 1EFERYFLE] NPK ZbBERR S HE C+0.7NPK
H1 C+NPK Ab 35 43 531 25 1.89% F11 3.85%, C+0.7K 4b B
PR L C+0.5K Al CK ARSI 13.04% Fil 11.59%.
2 AT A 3 T2 BE A B AR B,

e ZE 34 I 2 JE Ky AL 2 I, CK AT C+0.7NPK Ab 3
HE S 2 ORI N, A Ak 3R SRRy /N
i CE2), FEPEEIE AU, C+NPK A1 C+0.7NPK 4k
FHAT NPK AP35 15% F 7.5%, FEERZE8 K40,
C+0.7NPK 43 3254 1 C+NPK Il NPK b 3543 51
i 0.11% F13.33%, C+0.7K 4k 3 F 2L K [t C+0.5K
H1 CK &b BT BB 6.97% F19.52%, TETE R FHL &
9 C+NPK AhFRAEAR 25 R B s

1.20 - TIS mTBS mSDS

1.00 -

Ho
H

FZEH (em)

CK C+0.5K

d a bc aa S ab al
¢ d be b I b
T C
0.80 - c I =
0.60 -
0.40 -
0.20 -
0.00

C+0.7K

b a
C+NPK C+0.7NPK NPK

vt

2 AEMEAEX S E EEMHMRm

2.2 N[l AT A4 2 i 5

126 2 AT, A% it A A 3 1D 4% B 9 SRk B
BEKF-. C+OTK b it ferm, A 24525 kg/hm®,
[t NPK Ab B 48 7 1905 ke/hm®, 4 77 5 g 8.42%;
HRJE C+0.INPK AL B, oy 24465 kg/hm®, [ NPK
b 8 77 1845 kg/hm®, 3 77 2K K 8.16%, C+0.7K
b B P A L C+0.7NPK A B 5 0.24% 5 C+0.5K &b
B Lt NPK Ab #38 7= 3.38%; C+NPK &b F [t NPK 4b
PRI ™ 13.33%; CK 4P b NPK Ab B8 ™ 17.04%,
Ul B B X T 48 B = B U AR AT A, 5 CK
AFRFHEL, A5 HEAEAL BRI AR RE =,
Fil 4 4.48% ~ 30.70%, 3 C+0.7NPK Fl C+0.7K
PR AR, 4rAoh 30.38% F130.70%

R2 AREENDRESENM

X iy b NPK AbFEHE= b CK ARFEHG ™
SRR (kg/hm®)  (kghm®) (%) (kghm®) (%)
CK  18765+1665  -3855 -17.04  — —

C+0.5K 23385+ 1207h 765 338 4620 2462
C+0.7K 24525 + 805a 1905 842 5760 3070
C+NPK 19605+ 1214c  -3015  -13.33 840 448
C+0.7NPK 24465 = 26h 1845 8.16 5700 3038
NPK 22620 + 1992h — — 3855 2054
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2.3 AS[RLii AR h A4 S 5 AR IR

5 CK Ab B A Ft, C+0.5K F1 C+0.7K 4b B KL 2
52 0 S AT 0.44% F1 5.78%. 55 NPK AL FAH
b, C+NPK Al C+0.7NPK 4bHAL 5 7 o 15 543 51
1% 10.31% 1 20.94% ., 45 Jift A Ak PT35S 52 e AN
Ko BRGNS A R A B0 3 7 1 B 3 R T CK
I NPK ZbFH, C+0.5K 1 C+0.7K AbFyER & 54 CK
R3S 5 33.23% 1 24.97%, C+NPK il C+0.7NPK
A FRIE R i NPK ALBEAT 51 24.20% i1 40.57%

*x3 AEEEMIRELRRHZE (%)

b HLHE A5 i Ik VB
CK 2.25+0.17b 0.07 £0.01b 9.93 +0.09
C+0.5K 2.24 £ 0.05b 0.05 +0.01d 13.23 £ 0.42b
C+0.7K 2.12+£0.07b 0.08 +0.01a 12.41 + 0.08¢
C+NPK 2.87 + 0.06a 0.06 £0.01c 12.01 + 0.06d
C+0.7NPK 2.53+0.10a 0.05 +0.01d 13.72 £ 0.05a
NPK 3.20+0.20a 0.04 = 0.01d 9.76 + 0.06f

2.4 /N[t AT X A 22 R R FH R A 5
W AR A R A R, BRI 4,
C+NPK F1 C+0.7NPK AbFHHLZE05 i 87 54351 L NPK
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RE PR 15.62% 1 18.14%; 5 CK A, C+0.7K 4b
T B 2 Y R A, C+0.5K AR FRYE L, 5 NPK
FHEE, C+0.7NPK Ab B A W i 8 s 185 /i, C+NPK
AEFRFE R CR b 5 CK ARBEAHLEE, C+0.5K
FI C+0.7K Ab PG FF W52 e 9 45 43 301l 35 I 43.23% Al
30.38%. £5 Jiti M AL AR AR S ISCE £ R IR C+0.7
NPK>C+NPK>NPK>C+0.7K>C+0.5K>CK

2% Ab B C+ONPK B ORE A1 A R B s, ik
68.07%, HUJE C+0.7K ZbHE, HPAEF]HIZR 39.74%,
FRUJE C+NPK AR BE, B I A 2R 39.02%, C+0.5K
AbFRARAE R HZE AR, h 18.55%

x4 AEHMEENDEE SRR A X0

R FEFFI izt ISV T O
AbEE B P P IS
(kg/hm®) (kg/hm®) (kg/hm®) (%)
CK 98.88 + 1.25¢  48.42+0.78¢ 147.30 = 0.63¢ —
C+0.5K  89.08%6.74e 69.35+4.03a 15843+9.09c  18.55
C+07K 11756 +322c  63.13+2.40b 180.68 +0.83b  39.74

C+NPK  133.66 +9.03b 60.47 +7.38¢c 194.13 + 14.33ab  39.02
C+0.7NPK  136.57 £6.74a  67.91 + 1.73a 204.48 + 7.90a 68.07

NPK 115.60 £3.28d 67.27 +2.58h 182.87 +5.77h 29.64

3 e

3.1 GOKARNT S BRI A K A5

AP 3188 Sy @ et i 5 7 AR AN = I SEE 7S
Wi, AR HGR, FHSE D BRTSAE RS B Ak
WiAE it AR RO A S P A o= A A
R 20%, AR 30%. TEHTG 0 ~ 40d, D4
Db B3 AR, BREA 2R, BT
40 d JGIFEIE R, SRJEIGEZ R, s RS2k
02, RS A K ATERFR 21, HE
MgEts, HEpEEE D AP, 70% HHL
T NE L A 2H KA N 70% £ e A AR A g Lo 4% 5
PR RCR BT FESZEIE U, 40K B S 70%
H U AE AR BRI & RUMEAL F2 2R, Bk
KRG KARTL G 70% B0 -5 R A ) 3= ZEpH SR 4
I, UEBHNEARC & 4R A H o] DA AR
3.2 YRR Eh S 2R (5 ]

Bl A HE# IR Z 2 Re W E ORI AR K,
REfEy R Y, MR AR, BERELELS
Wby, ANSxfli SR ETHAE R 2 S B LIRS,
WA SR 45 i B0 B 3 R o R
w0 SCRERDEREE N O T AR 2

HVEY = A TR 3N . A gT v, 9Kk
Bt & 70% H - Bt AL AR B EC A 50% B
FHRE A 7 b B S o AR T e RRGAE , i
RO TS i, 52 | RS B
KIKBCA 70% i 5 R AL A 0T R34 7™ 8.42%, 24
KBRHLE 70% “H WAL EE B ™ 8.16%, MEHit
P LB [ 3 P R R ), S EERR S U R 4
AL, AR B MU AL = B AP T 4K & 70%
HRLREAL, FERCA IR RGN ST, i
K, FEDBREHMRD, PR RN, 90Kk
BRI P T UG , AT RS TR
HEREAR M ik, Tt RHIE,
3.3 GUORERAT H S B BT S
FLER (A0, 8 J5O0E e by 2 4 S5 4 b 2 P
TR G TR AR A EE AR L s M
R DR (=T NI B2 L3 4 [ub = R ANV i s = D im 8
W 7.52%, ARG, BOIMYKERALEHY AR
ThES SO B & i, LR YRR A 70% B i
I T LG 0 K TR TE B 70% i KLt JIE A AP 6 4% 28
FHLER 5 s RO AT o MR ) 45 ME et Ak
FRYERY 7 0 R T AR JCE R A B R Rt e
A BE, AR BRI 50% S5 H I IR 4 ok
BRICA 70% HHUMIAE 2 45 o S B by i o
3.4 YRR LA R B0
AHIFGT it FH A Al 1) 45 A PR A A R 2
THIHEIE, 412K 70% & B HEAEER AL A FH % 5w,
HIKZYK 70% #i a7 UG AC AL 3, 400K 50% #
R U AE A BB AE R PR G, URPA AR AR LA
PR EPAR AR A RR . B T RE SR AR E A K1
BN /N ROSE R, il 434 5 A 4 ol R 118 W B 2
fig, WMERIR . MR E 0, ANk
B e - e B K S AR B A, R T A LA
B FUFE sh 1, e 4 e o B AL S,
YR AE - SRR ES T, T LA GRKAR hy J A%
AR R e AU 2, TR AT S A R AR T A
B 3574y, RESGSRAEAR T 350 . RS
W WA A3 B St 2, TR IR 2R
HATRIhEE, BEMRSC " FERK 40 2 1 N 40K
BRI H, TTAREATIA 10% ~ 40%., AHFIEH,
R KA FC A it AL A Rt IES 0 TS ) P 23R A
9.38 H4rmi, TSN &R 6.16%,
SR A B 1 1R R R A R ) S B DT
VLA BC A it FH A R B A i TR, T I T A
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Effect of different fertilization combined with nano carbon fertilizer synergist on yield and quality of potato

FAN Li-chun', SUN Lei*, WANG Li-hua®, JI Jing-hongz, GAO Zhong-chaoz, LIU Shuang-quanz, WANG Shuang2
(1. Heilongjiang Chunyu Intelligent Agricultural Technology Limited Company, Harbin Heilongjiang 150030; 2. Soil Fertilizer
and Environment Resource Institute of Heilongjiang Academy of Agricultural Sciences, Harbin Heilongjiang 150086 )

Abstract: Appropriate fertilizer management was put forward in order to improve the utilization rate of potassium fertilizer, and
the effects of different fertilizer combined with nano carbon fertilizer synergist on potato growth, yield, quality and utilization
rate of potassium fertilizer were studied by different fertilization treatments. The results showed that the plant height and main stem
perimeter of nano carbon combined with 70% conventional fertilization ( C+0.7NPK ) were higher than nano carbon combined with
coventional fertilization ( C+NPK ), and the plant height and main stem perimeter of nano carbon combined with 70% potassium
conventional fertilization ( C+0.7K ) were higher than CK, and the relative chlorophyll content of C+0.7NPK was higher than other
treatments. The yield of C+0.7K was the highest, followed by that with C+0.7NPK. The yield of C+0.7K was only 0.24% higher than
C+0.7NPK, C+NPK had lower yields than NPK. Compared with other treatments, the effect of C+0.7NPK and C+0.7K on reducing
the crude protein content of potato was better, and the addition of nano carbon fertilizer synergist improved the starch content. The K
fertilizer use efficiency of C+0.7NPK and C+0.7K was 68.07% and 39.74%, respectively, and was significantly higher than NPK.
In summary, the fertilizer reduction of 30% and the addition of nano carbon fertilizer synergist could ensure the yield and quality,
while the K fertilizer use efficiency is better than other fertilization measures.

Key words: potato; nano carbon fertilizer synergist; yield; K fertilizer use efficiency
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