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FEARIY], RILA VLS EAC A2 5 AE I iR
YR T W B IR . k4B ) T SR
W, FEQRIE/NZE = i R, A HLIE AT AR 43%
(AL AR X TERAE O B 5 T A HUIE AR 4
PERERSAS =i . R HEIR o S PER RO, 4
KU ETR 0 — RO T, APUIEE 30% 1k
AL BESEIN T 48 TR A7 i, R TR T AR R
Ho JTHEAEN BRI, REFEAHUEZR
PERE A AEARFECR BAR AL T B fe A, HLL T3 40
B, RPGHZEA YA AL AU NE X REAT AR A
AR L RS TR S RO . BRI, 7E
S v VR R R A HLAC AR 45 2 T
YEHI

FURT, B0 A 90 o sl HLIE X 2R L 7=
A1 B AIF T2 2 22 4R v A i o b — 28R AR )
D R A R A LR — aE H TR A
8= ) 2 B A HLRE S R A FE X 15 424 B 7 F M
B AT 5T S WA TE . DA, ASHF ST DL Th B B R
RS T IR, R A HLUIE AL
AR ECA T, $RFE A DU AL EC xS
CHERRE A PREENIRL TSR,y ThA% B Bt
FEFA R = e BB I S P g S AR SH

1 #REIZE

1.1 iRkt

IR Y PR e o AT N el
57, IR OO Rl =B A I AL

RIEFHUIE: W= 50%, FHHLE = 40%,
IR N-P,0s-K,0 = 6% ~ 8%, HBUIGHEE= 0.2
1 1g, HEF O TAEAEYBHARA AL, s
FIE AT N-P,0~K,0=18 : 18 : 18, HIKK 4
PAEYIBHA R AR

TR0 1l T A b T 2 B m AR X Bl 2t g
M, ZIEHER 627 m, EYE 8.6°C, ETFHY
Bk 5K 350.0 mm, AR TEES 4 11T
RHER R A (BhRL35%, KR 30%, Wk 35% ),
0 ~ 20 em + 2 T BEA ML & 22.58 ofkg, Bl
A 69.19 mg/ke, AW 24.41 mg/kg, HRHN 182.45
mg/kg, pH A 8.0,
1.2 5t

WG LB 7 B, X IR (CK) ANt AT
AEAL; ARER 1 (T1) JEHE S A I 900 ke/hm?; AbHE
2 (T2) JEf R FA DAL 3750 kg/hm®; AEFE 3 (T3)

JE it & A P 900 kg/hm® Fl FEA HLAE 3750 kg/hm’;
AEFR 4 (T4) JEEE A HE 900 kg/hm® Al £ A HLAE
1875 kg/hm*; AbFE S (T5) Jijiti & 4 L 450 kg/hm’
B EEA HLAE 3750 ke/hm®; Ab3H 6 (T6) JENMEE A
JIE 450 ke/hm® FIBIEA HLIE 18750 kg/hm’,

A EEF 2021 4F 4 J 25 HUIRN, SRJG(HHZY
FIFERE, 4 A 27 B RSB RINX, A
JERE, &b EhAS SR & B R R, 221 20 em,
ZE5E 70 em, ZETH 75 60 cm, ZBVH 9 40 cm, HF7E
R AT, $RATHEE A 50 em x 50 em, FEFIRE N
5~ 6cm, BMAEHIER 30, FEVLXAHES], /D
XEAH 10 mx 1.1 m=11 m®, 2T | 5H 15 W9 4 %
HO TR, S EERIE R HEE R, 8 A 31
ENE
1.3 W NESHE
1.3.1 AR

TR EARFEMAETY, E8N/NXHBE
MLEEHU: K — SR AR 5 0k, #EfTREE . aiE . 22
FH L b b S T EASARIIE , SRR R R
DE 2R, BP2E 5 M 4 s RS, SR R
e bR . e s [P AR AR I e 2 38 R
FGCAHR, SRR CBRR A W 2 M4 R
SRV, R Li-6400 G A AT G A TR
FE, MRS R REOL A SN A7 K T
AEREAT, BRSO i A TN R A T AR R
FIEOL A R E

B BRSNS, SR
JEITE R, KL T AN R RN <T5 g
75 <HE< 150, K¥E >150 ¢ Git
132 fhdsts

R EORIN,, RS/ NI BERLIE IR &K
—EREAR 5 AR, DI L FRREE A . SRS
ThIE SRR G250 Y (o B0 5 AT Ak 2 1 A i
K2, 6 G e B A E g R CH
BT SRR I e
L4 Bt

i B B Y8 SR 1] SPSS 21.0 #F 17 @ 3 1k 4> by
(P<0.05), KM Excel 2010 #E4TALFRFIVER
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h, DR ERR B F R TR, RO
SRR S, I THEE KA SR RE, Z
JE R BT IR S E T R

A PR AN ) AR B I R BN, B
PIT6 |k, BFEE T CK, % CKHM T 35.92%;
TEHZETE ), CK R T Bk /N T H A kb3, H
T6 5 CK. TI AR EZER, B CK. TL /il T
21.55% M1 18.10%; 45 Ab B[ i 1 76 B 25 i K30 38
FE(E, HFEI N T6>T3>TS>T1>T4>CK>T2, HE
WFRZ R W 25 S HEATERM LR, DLT3
BRw iR, CK e/, HAAARBR 2 (0] 22 5 A8 18 3 s
BRI, CK Mtk m /N F b3, HTe 5
CK 250, B CKIRET 12.47%.

—>*= CK—0—T1 —T2 T3 —%-T4 -0~ T5 —-T6

W BE BE b
A A T DT T
LB N

B 1 AEERALEDEERS I

2.1.2 IRt AT A B T 44 2 2R 1 5 )

ME 2 ATLIAE 1, A BZE Sk —E, W
T TG B AR a3, Kb H (T4 BRAM)
(MRS ZE NG RIR B, 2 )5 4 i 13
AR RN I R 2, RS R I
T4 HIFETERN BB IAA B RN, BlIS TR %,
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W BE BEw b R
A o BB Wi

HEH N
B2 AEMEELENDSZEZHENE

ML) TS e, CK Ak, & AbPR 2> a2
HIBEAE BEES, TS B CK #£5 33.31%; LI Ak
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W45 AbFEZER DL TS fe K, T6 Hak, —H 25 AH
B, H5 CK 255 83, PR RKIH & Ab B2 K
/N FE B R TSST6>T3>T4>T2>T1>CK, TS 5 T6 2 &
ARE, H5CK, T1. T2 22000, &0
FEVERBLEHILL TS, T6 ik, (A& HLEZEHIA
FEAE S AR L Te 5l =, H CK
W AR T HABAL I, T6 %58 CK #2551 33.43%,
2.1.3 N[ it A Ak B R T 44 2 i ) S i)

Bl % RS AR F AR, SR R i
KIS (£ 1), TEBZEM K 2 fi 45 4b 31
MR, 2 e 25 T B R A FAL =P n]
Pzttt , FEOEE AR . LTS W
MEEcR, T6 Hak, —HERARE, H5HAMA
PSR, HYS CK 25303, T5 8 CK ## 5
29.85%; HRZEIE ALY T6 ik, H5 T3, TS G
WS, (A5 ARSI 5, Hiw CK #26%
T 27.19%; DAL PRTE RN KN . R A
B BRI I e R 42 T fe K. CK fe/y,

17 HLAS AL BEZ A AT 035 22 5+

&1 AEMEELENDRFBERNZM (cm)

e - ?&% Pzt TEHY JE
Al R BEREM

CK 45.70¢ 64.15¢ 79.17a 91.07a 95.52a
T1 52.04ahc 68.63bc 84.57a 91.13a 97.12a
T2 48.44bc 67.81bc 79.17a 91.67a 96.12a
T3 52.64ahc 71.45abc  88.37a 93.47a 101.92a
T4 52.90ahe 68.35bc 83.21a 91.13a 97.42a
T5 59.34a 76.91ab 88.05a 99.14a 97.92a
T6 57.70ah 81.59a 89.43a 106.67a 108.12a

W FSVNG SRR R S EKT (P<0.05), T
2.14  AN[FIBEEAE AR FENH B S e E K TR

Al

EIYCCS B e =1 A v s - =
AN AR A (F2), CK. T1, T2 7SR
FERIA RIS, ZJ5IF0G FRE; T3, T4, TS,
T6 IEFNIE(ERT M T CK. T1, T2, FETEMFL 2
A TRENEME, T RACIR A SRR

MAFEAF I E, TS H R iR,
5 CK AR EZET, SHAMAAMES AL, 8
CK 415 87.06%; i ASZEIE W], T S8 %At
T E TR R OB, AR A [ e T K

S

(T




| T T

rhE SRR 2023 (11)

——

(T

JERR, LLT6 fck, CK f/N, B0 BRE]HY |- #K
i 7 22 S ON B I MAESRZERE R, CK. T1. T2
SEEEME, DLTS K, Tokz, —#¥W5CK %
S, HHAME2:E ORI MIEMF RN
BIEH, T3, T4, T5. T6 BiARIHK(E, LA T6 &
K, H5CK, T1 Z5 8%, SHAGHICH R 2
&, T6 73 il & CK. T1 [ 2.49 F12.15 f%; 78 B4
WOIRIA, 45 b B b [ B EE Y R %, B4 T6 i
., 5 CK. TL, T2 ZZESE, 8 CK. TL, T2
IR T 75.83%., 60.91% ., 45.96%.

K2 AEMELENDEE M EAREENME (g)

pE lj%% Pz TER A
R R B Mo
CK  14224b  19635a  30036b  245.88c  236.60c
TI  178.04ab  32845a  49496a  284.36hc  258.55¢
T2 24894ab  269.12a  470.11a  406.08abc  285.02bc
T3 246.40ab  305.69a  483.03a  593.71a  317.38ahc
T4 2285lab  357.19a  386.4lab  473.53ab  371.74ab
TS 266.07a  329.59a  525.7la 561482  382.6lab
T6  25571ab  413.65a  500.61a  611.80a  416.02a

I R (R3) kA, KB
+ 5 AR A 5 e A AL AR R RE AR L B
AFRAEFERE, WTe BEKFCK, LT
HEigok, HE5HMAAIE2E R AR E, B CKH#Em
T 6327%; TS 76 Y 25 8 )l 91 /) T & & =, T6 H:
W, ZHS5HMAEESBE, TSH LT E
JZ CK 1Y 2.56 ff5; HL2E 0 K& b T 5 K/
TSST6>T3>TIST4ST2>CK, H TS, T6 i % K T CK,
S HAANBREAT B, TS 5 CK #1251 85.03%,
H CK. T1. T2 {7 AR ; ek AR R
T5 fers, HTEAM0E CKL T1, T2 i 2.33, 1.83

®3 ARMEELENDREM EEHTENZME (g)

o

R wm BEM o
CK 18.65h 20.72¢ 37.14h 31.90h 29.46d
T1 21.28ab 36.49h 58.43ab 40.62b 35.39¢d
T2 27.08ah 33.47h 51.54ab 45.08b 39.37cd
T3 25.95ah 35.50h 61.07ab 72.83a 62.74ab
T4 26.98ah 37.60b 52.26ah 52.50ab 44 .83bed
T5 28.98ah 53.07a 68.72a 74.21a 51.85abe
T6 30.45a 50.68a 64.27a 70.12a 68.85a

S

164 %, T3, T4, TS, T6 4 15 1t 1) 35 2 & {4 ;
MBI R , DL T6 ek, Hi5 CK. TL. T2,
T4 5 8%, T6 (i EFTFHEAHE CK, T, T2
1) 234, 1.95 Fl 1.75 1%,
2.2 AN[E]EAE AL FXT Th S B A R R Y R
M 3 A, WA ERANERTYORE, N
WP, DR EM R AR T E
THEWAB RN R SE, ZJa&ABn4 2 o
PRS2SR B A
4.50,
4.00¢

E" 3.50¢
g 3.00¢

—*=CK—o— T1 — T2 -2~ T3 =%~ T4 -o-T5 —<—T6

WR BeE BE Wb ok
TR W BRI
A BN

B3 AEERLENDEEMHERSENIMN

MAFEIAET WA, B0 by AR 2R 0] 45 Ak 2
Mo R B AR EES, LIT6 ek, CK&/h;
PR i, & ab PR 2 R S g s m, 50
T6 e K, CKi/h, —FH2Z5W R, HT6RZCK
M) 2.51 s BRI &AL HE 4 R S R B
T6>T4>T5>T3>T2>T1>CK, T6 W& & T CK, HY
HAbA B A 2R ORI T6 5 HAth 4k
P2 WL, T6 M43 B i CK 1Y 2.97 f%,
2.3 A[ElNEAL T AR B R o't 5 i AR 5

MEES B oA BRI S AR (8 4)
KE, HOLA R 2N PR AR B ph £k
A5 A PRI AE BRI A IR B e S

—*—CK—0—T1 —T2 T3 —=%-T4 —0—T5 ——T6

g S

st & L

HEA R [umol/ (m? s ) ]
(3%
S

O 1 1 1 I I
i = Pz TR A
B I BB Wil
B
B4 AEMEEALEXDEEM S GEENZIM
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B AL R Al R E R AR E;
LR, AR EOLA HORZ W 1, T6
F T CK, B CK 7 22.38%; 4403 5t
BRI EYCER KA R, X5, st
AR IR R EA— 2, T6 5 CK ¥t h
HORZER B E, B CKHRE 15.58%; T H; B2 )
JE IR A KA ATER R B AR, 7L
H A R R = I BRZERUR R %, M
AR S, Foamt g, SEESAEEOLE
MR TR, (0 T6 it K5 CK fA7E B 25 5%,
B CK #2555 23.57% . BIBCAMGRI, T o8k
M, MaRE SRR, SR A
RN H, B0 T6 ok, CK /b, —&E
SR
2.4 N[ it A A BT A4 2 7 AR S
241 X RS RN 2B A TR R

A NSRBI AT g .
K4/, BARTS P mmm, HH5T6 274
W, —HSHAAEZERBE, CKr=EI BK
THABALRE, T5 5 Te =@ CK 4374 5 87.04%
F18324%., A AT HEH B LA

£S5 AEHEELENDRZERRENEM (%)

sl R R INER
CK 20.10¢ 23.46a 56.44a
T1 34.56b 19.74a 45.70ab
T2 45.14a 20.04a 34.82bc
T3 46.21a 23.44a 30.35¢
T4 48.64a 19.93a 31.43c
5 50.69a 21.68a 27.63¢
T6 50.43a 22.84a 27.73¢

2.4.3  AN[] it A Ak B Th A% 2 I TR ) R )

6 HARIHALAL P T S A . T 6
GERRAE, T6 TR A MR AL B h 4 R ¢ MR
e, JFH SHANAE (T4BR4) 255
F, W CK 434 41.36% F129.95%; TE# & &
BLLT3 ey, HT35 T4, TS, T6 Z [ 25 AR
W, #5CK, T1, T2 ZREREE,

K6 AEERAIENDEE BRI

—2.
F4 AEMERLENSREFEMEFAZHFMN
e NV s e e éé{i?s&ﬁi
(kg) (kg/hm®) (JC /hm®)

CK 15.530e 14125.20e 16950.30e
T1 19.126d 17395.95d 20875.20d
T2 22.582¢ 20539.35¢ 24647 25¢
T3 25.915h 23570.85h 28285.05b
T4 23.537¢ 21408.00c 25689.60¢
TS 29.047a 26419.50a 31703.40a
T6 28.457a 25882.95a 31059.60a

242 XR AhEER

Wk, et 4 A BRI A L L N
i, RSB RS R (RS5), NRSE
W, A AL R R B B 25 e R
CK /Iy, T5 Jwok, HAab3EE T CK, K#
RIET2, T3, T4, T5. T6 Z AL B ELER,; /NE
RIECK 5T ZZERAEE, H CK/NERIF Y
T HABARFE (T1 B4 ).
— 124 —

4 feAEZC BT TER i
(mg/100 ¢) (g/kg) (%)

CK 16.95¢ 18.40e 12.68d
T1 17.84d 20.46d 13.24c¢
T2 18.97¢ 21.11c¢ 13.26¢
T3 20.17b 22.00b 14.03a
T4 22.29ab 22.63ab 13.98a
T5 20.91b 22.11b 13.82ab
T6 23.96a 2391a 13.96a

3 WikESiE

AR B, AL G B i R A 1E
VEMIEE KRR, W 2R A%
B, A LIRS ACETE Gt X SRS AR R AR
FIE B HA R VR, WrT DA RO N S 0
B SORCR R T R e AT LA ]
WS T DR BN . 2. mRaEs. ek
Zoi, FHEESR Y, AR, D
SRR, A AE RSP REE R IEAT P
54l A H AR (T3, T4, TS, T6) KT
it AR B8 B AT AILAE sl ANt AL A Ab B (T2, T1
CK), FHRIEAVIEE AL T 584
K, RLTe MUR R, X SEDE P ks
50—
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Hio

AU, R FEATALIE 5 A AR LA it P AL BE AT A A%
RSB EAK, BERS G, ENT. 58
BIHEHRRE , IEH PR + FLAEIER it FH Ak
F(T6) Aik S8 1 DX Ey B 2 A 7™ 1 ) e A it A
ES
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Effects of combined application of carbon-based organic fertilizer and chemical fertilizer on growth and yield and
quality of potato

LAN Hui-zhi, WANG Ze-yu, WANG Xin-hui, XU Jian-hua, ZHAO Zi-xuan, GUO Hao-yun, MENG Hong-yu,
ZHANG Xiu-hai, HUANG Wei ( College of Agriculture and Forestry Science and Technology, Hebei North University,
Zhangjiakou Hebei 075000 )

Abstract: In order to reduce the amount of chemical fertilizer, improve the quality and yield, and provide a theoretical
basis for fertilizer reduction and improvement of high yield and efficiency in potato production, the effects of combined
application of carbon-based organic fertilizer and chemical fertilizer on the growth and yield of potato were explored. A field
experiment was conducted using ‘Helan 15 as material. Seven treatments were set up, including without fertilizer ( CK ),
chemical fertilizer alone (T1), carbon-based organic fertilizer alone (T2), chemical fertilizer and carbon-based organic
fertilizer with the maximum amount of application (T3 ), chemical fertilizer with the maximum amount of application and
carbon-based organic fertilizer with half the maximum amount appliation (T4 ), chemical fertilizer with half the maximum
amount applied and carbon-based organic fertilizer with maximum amount of application (T5 ), both chemical fertilizer and
carbon-based organic fertilizer with half the maximum amount application (T6 ). The indicators such as plant height, stem
diameter, crown width, chlorophyll content, net photosynthetic rate, dry and fresh weight of plant, yield and quality of
potato at different periods were studied for the purpose to determine the optimum fertilization scheme for potato production
in Zhangjiakou region of Hebei province. The results showed that carbon-based organic fertilizer with chemical fertilizer
treatments promoted the growth of potato, compared with chemical fertilizer and carbon-based organic fertilizer treatments,
and the effect of T6 treatment was the best. At the harvest time, the plant height, stem diameter, fresh and dry weight
above ground of potato of T6 treatment were significantly higher than that of CK, increased by 12.47% . 33.43%. 75.83%
and 134.25%, respectively. Compared with CK, the crown width of T6 increased by 13.19%, but the difference was
not significant.The total chlorophyll content and net photosynthetic rate of T6 were also significantly different from those of
CK, which was 2.97 and 2.21 times of CK, respectively. The content of vitamin C and protein of T6 were the highest in
all fertilization treatments, and it was significantly higher than that in other treatments, increased by 29.95% and 41.36%,
compared with CK, respectively. The starch content of T6 treatment was significantly higher than that of CK, T1 and
T2 treatment, had no significant difference from that of T3, T4 and T5 treatment; The starch content of T6 treatment was
increased by 10.09%, compared with CK. The yield and economic benefit of TS treatment were the highest, and there was
no significant difference between T5 and T6 treatment, while there were obvious differences between the two treatments and
other treatments, compared with CK, the yield and economic benefit of the two treatments were increased by 87.04% and
83.24%, respectively. In conclusion, in the production of potato in Zhangjiakou region of Hebei province, the T6 treatment
could achieve the goal to promote potato growth, enhance photosynthesis, increase the yield and economic benefit, improve
potato quality. Therefore, T6 treatment was a suitable fertilization scheme for potato grown in Zhangjiakout region of Hebei
province.
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