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B OE: DAEAEF PR LAANICHIER, AR AN RANICS BAE A R, ALAERZ0201-17
H R I A HE, ERGERE (XTI, F A (45% &35 B+ TA I 60 ke/667Tm* + Jk & 10 ke/667m*) , F HAEILH, & 10%~50% £~
F AR 30~70 kg/66Tm’ 89 2 4 5 A HURE (A AeFm £ 4 B R HURE Ay JRAS . JkF& Higfe), 3T AN, BF 5 & 4 508 HUie X
e DA R TR B, BREA, FHEEEAE 0% AT, Rkt AREE, BEF
B R AR AEA R A G W) AR R G, A1k F) 38.99 kelkg. 83.43%. 3290 kg/667m’F= 3 666.9 TL/66Tm’, XL T, &
Ak R TR L, R 10% B2, A A R A B30 kg/66Tm’, SREHRE . FREAFEA S
FREEL,
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Effects of Biochar Organic Fertilizer on Potato Main
Traits and Production Benefit

XU Qian*, XIAO Bo, ZONG Hongxia, ZENG Xinyu, LI Baozheng
( Chongging Three Gorges Academy of Agricultural Sciences, Chongging 404155, China )

Abstract: The use of organic fertilizer is often neglected in potato production. In order to explore the effect of
biochar organic fertilizer on potato production, with no fertilization (control), conventional fertilization (45% Tower Garden
compound fertilizer 60 kg/667m’ + urea 10 kg/667m?), and the reduction of conventional fertilization by 10% - 50%
instead of 30-70 kg/667m* biochar organic fertilizer, respectively (compound fertilizer and biochar organic fertilizer as
base fertilizer and urea as supplement), a total of seven treatments were set to study the effects of biochar organic
fertilizer replacing part of chemical fertilizer on potato characters, yields and benefits, using potato breeding line '0201-17"
as experimental materials. The fertilizer agronomic efficiency, marketable tuber percentage, tuber yield and output value
after deducting fertilizer cost were the highest in treatment T, with conventional fertilization reduced by 10%, reaching
38.99 kg/kg, 83.43%, 3 290 kg/667m’ and 3 666.9 Yuan/667m?, respectively. Under the conditions of this experiment, in
potato production, the chemical fertilizer application rate could be reduced by 10% at the level of conventional
fertilization, and the biochar organic fertilizer could be added by 30 kg/667m? which has practical significances for
fertilizer reduction and production benefit increase.
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TP AR A% SRR 1 AL 33.4 7 hi®, 42
EHEZ SN, A 2R 18.2%, EJ™ it 608
Ht, FEHIE7 1086 kg/66Tm, T B A3 A 7E iy 45
b WA E AR, BEE N 50%, kY 30%,
P05 10%, N1 109%", T4k s A= b K E it
TRIE . B P, AR R ARG, it
Rl . sk, TR TR, HEY
i) CHAE 2 P e A PR RS . AR R A WU LA
Wi Bk, RAZIRIERSIER, bFAD
B LRSI R Ry, R
R, BEWCD T RERLR R, e TR0 FH
R, OMIE T YEY S S IR A IR s, 1
H—FEAHUIE, AW HUE REA ROsEE 5 o
WA WahntER Ty, RIREE YU SIIERECE,
A ROs BB AR, B R R VU TE &
KL FEAES, KT, A SRR AR BIWFSE AN
M, ABAE S F R AR . B, AR5
Jre = WA BB AR NS, AFF 98 X Eh 4%
FEREMR . FYE R A PG, T
A EHEIE . R R AR . PRI T
W DR AR R AR S

I AL %

1.1 iKedrel
DL LA R 2R R 020117 S B A
BE, HE R SRR iR AL . A YA HLIE
(B LI =50% . 5 A JFi=40%. RAIEE=>10%. N +
P05 + K.0 = 2.1% + 1.4% + 1.6%. pH 5.6, %L
AR + BRI, AROEwEE21g), T
ML G EEYRE A R AR A . JRE (N 46%),
VU RACSE B A BR AR A 7. 45% =g R E &
HE(N + P,0s + KoO = 18% + 5% + 22%), kb4
TN AT PR A I A
1.2 REHE
1.2.1  iXIEHAEI
LR PR =R B R B T A b, N
30°40'11"", E 108°14'41"", k322 m. HIfEHE,
L, HIEAHLT17.9 g/kg, pH 7.6, 2%40.816
g/kg, MW50.602 g/kg, P 16.4 o/kg, WMFAE 47.8
mg/ke, ARE43.9 me/ke, AR 87.7 mg/ke.

122 X¥%

IR R A 53, & 7 AL EE, 43
Wk ST ORHEIE . CK), To(HEEAE . 45% &
EEFEAAR A AT 60 ke/667m” + FRZ 10 kg/667m*), Ts(H
IR 10% + A=Y A HUIE 30 kg/667m*), T.(H
ALY 20% + A A HUIE 40 kg/667Tm*) , Ts(H
FUE I R 30% + A0 A HUIE 50 kg/66Tm®) , To(H
FIL it A Dk £ 40% + 2E A HLIE 60 kg/667Tm’) , T
CH B R I8 5 50% + A= 91 ic A HLAE 70 kg/667m’)
(D, 3ELE, PXEHTSm’, 317X, &7
FhAE 1575, 17#0.5 m, #RIF 033 m, %54 000
PRI66Tm?.,

1.3 kgidiz

202141 H 16 HEEHITRE, 17 18 HAZ 8 HEF,
2H23 Hillf, 3H22 Hep#kbRE, 3 H 25 HIBAE,
KitieZe, 3H24 HME, 4 H12HIHE, 5H14H
B, 5 18 HIlER, AFHI82 do IRALIEFIHT %
Jite, BB ARZEMRH (R D, 3022 B, A
30% SNk 33.3 g + 250 o/ LAKMAEETETE 15 g + 5% I
K40 mL 387K 20 kg(60 kg/667m?, " [7] ) T e
I FIE B, 50% SR EF - TR 75 g + 30% 6N Ik
33.3 g 57K 20 kg THBHIEAERG, 7~10 d FBT—IK, M
HAFNASREM, WPisSw, 5T4717HH10%
TR 3 000 F5 Mt 7 AR
14 FAEFE

FEIERA(4 H 16 BB/ N 10 R HR R . &
ZEH, WK (5 A 18 HO) B [RIF T 10 MRS Hkk
AL, HARRPCETE, Sy DN A S R IR T
RIS (250 g MR Ah ) 7394

HERMR 20K AE = Yi - Yo/F,

K, YemEIEX =, Yo ARHEIE X =&, F
ARG It R
1.5 EHES R

B b B R B WPS 2019 A% #7551, R
B 25 1A TR ) 2 55 YR AT o

2 HRERH

A EHEAR AL IR X AE AR IR B 220
BRI A A FIRR B TE 63.7~95.1 em, B HILIiE IR U,
5 20% WAL FRT,, MR, AT BRALFE T R

2.1
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Table 1 Dosage of different fertilizer treatments

gy RIE(kg/667m?) BAL (ke/667m*)  Fr43 % ik (kg/667m’) LR A (TE/667m)

Treatment Base fertilizer Topdressing Nutrient content Fertilizer cost
W BATHLIE LA IR% N P.0, KO it (Yuan/667m’)
Biochar organic fertilizer Compound fertilizer ~Urea Total

T.(CK) 0 0 0 0 0 0 0 0

T, 0 60 10 17.8 3.0 10.8  31.6 229.0

Ts 30 54 9 16.7 3.1 10.2 300 281.1

T, 40 48 8 15.1 3.0 93 273 283.2

Ts 50 42 7 13.5 2.8 84 247 285.3

Ts 60 36 6 11.9 2.6 74 220 287.4

T, 70 30 5 10.4 2.5 6.5 194 289.5

W ARAE VLT 2 50000/ EANHAN 3 40070/ IREFAN 2 500 70/,

Note: Unit price of biochar organic fertilizer is 2 500 Yuan/t; unit price of compound fertilizer is 3 400 Yuan/t; unit price of urea is 2 500 Yuan/t.

i, AN [A]ii IE Ak UK 5 7E 90.4~95.1 em, Forp
AR AL TR 8 92.7 em. A3HTERHEH, BRXTHE
Ab, AR K A Wk A HLAES 43R A R AL Bl ] 22 57
AN, (R AR A AR o YA R 2 AN AR X R
AbER, FEIA A A LR A AL ARG ) 4% S bk

FEH U RSB NENERTRE, 611,
HRHURAC AL BE T, T 25800 4.5 4, AEAEXT AL
FEERORR, X391, F2RUEEEYRANALER
FHES TG TR, BT SARET, T,
T FZHOTC W EH 25, FIT, F 22800 %S T HA

R JCRE JNEARER, T HABENE AR ] 25 AN B (R 2)
x2 AEERLEERMER
Table 2 Plant traits of potato under different fertilizer treatments
A3 KR (em) F28(No.)
Treatment Plant height Main stem number
T, 92.7 aA 4.5 beB
Ts 90.4 aA 4.5 beB
T, 95.1 aA 4.8 bcAB
Ts 93.6 aA 5.1 bAB
Ts 90.9 aA 5.1 bAB
T, 92.8 aA 6.1 aA
T\(CK) 63.7bB 3.9¢B

T AR/NG TR 0.05 KB4, ARKREFEEIR 0,01 K- B3, RATSSR kT ZH LA . T,

Note: Different lowercase letters indicate significance at level of 0.05, and different capital letters indicate significance at level of 0.01. SSR method

is used for multiple comparative analysis. The same below.
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22 AEMAELEN S EREEX N
FARRES A e AR A AR AR A B
Tix%, N1L04, HHHIET. H9.61-, XFRET Ak
PRI, 6.8, HMRASEEEEAY A PVUIE &
i n . AR, IS AL FRERARSS AU
ER T AN, AT A PR ) 25 AN
PR EEE MBI TR, N
806.33 g, AHIT.IRZ, N731.33 g, AEHEALFET,
A, (L451.83 g, HbRHEEE AR AU &
PRGN . 3BT 3R, HAEAL S X T, 22 5%
W, MAHT,, Ty, T.. TsZEZEFATE, 4
FAT,, Ty, Ts. Ts. ToZIAIZESHARE,
YL DA Ts ey, 43 290 ke/667m’, X

HEARFRT i, A2 122 kg/667m?, HeEr= R s 4y
SAHUE B>, s FrR, EAES A
FEAE L 525 R B2, WIALBET,, TsRIZERA
&, LAMTAIREZE, REREIERLIT,
S HAEAEAN (TS, TBRAM) 225703k B E IR

B HE PR S 3R AE 76.89%~83.43%, AbFE T, %
. XTREACIRT e i, ArAr R, AbFRIAIF LA
ZERAK,

Jita A A B A 22 A AE 25.07~38.99 kg/kg, LLAb
TR FRORE R, PR TSR PR TN, K
SRR AE W AT DU S A3 i B AR . i 3R
B, AbFET,, Ts, TuRI2ZERAREE, AFET,, Ti. Ts,
To. TolA1ZE AR B EIKF (R 3)

R3 AEFHEIRLEFEMR IR

Table 3 Yields and agronomic efficiencies of potato under different fertilizer treatments

Ak ARG S (No.) HpREEETE (o) Pra7e it (kg/66Tm*)  H2 CK+(%) IR (%) R (kg/kg)

Treatment Tuber number per plant ~ Tuber yield per plant  Equivalent yield Compared with CK Marketable tuber  Agronomic
percentage efficiency

T; 9.4 aA 731.33 abAB 3290 aA 55.08 83.43 38.99 aA

T, 9.6 aA 806.33 aA 3122 abAB 47.16 79.69 31.67 abA

T, 9.5 aA 701.67 abAB 2936 beABC 38.38 81.83 29.80 abA

Ts 9.6 aA 695.00 abAB 2721 edBC 28.24 79.78 24.29 bA

Te 10.1 aA 668.83 bAB 2715 ¢dBC 27.99 78.14 26.97 bA

T, 11.0 aA 633.33 bB 2608 dC 22.93 81.08 25.07 bA

T.(CK) 6.8 bB 451.83 cC 2122¢D 0 76.89 0cB

2.3 ARIHEARANIE X 33 H 200

Bl NERE AR PR3 T, 45 A B S B S G
JE RS, PHE LA FE T P (E 5, 153 948.0
JL/66Tm®, # K iE AR Ak BT, PR SR A, R
3 746.470/667Tm’, XTHET AKX, 42 546.470/667m’;
FNBRAERHSA ST, 45 Ab FR = (EATS 5 B4 0 5 B
(R, AL FRT B, HRUREIEALEE T, 3 —,
XTRET A AN BRI A S, SXTHRT,
AHEL, ARPET PHER IR, A1 120.500667m’, 3

5 44.00%, ACFRT, HflK, K 293.7 J0/667m*, 34 iF
11.53%. FHAEYIRAVIEBRRILIERZ, 7=E.
FEEIETRREIGRZ (£ 4)

3 9 #®

AR, T IR DU IR
TR AR, TRRE . 2B SOV A AR A KR
FESEbR, AR, HHUEAE . AL
HEER A0 A A A A R 5k v 1 32 2 B B R B Ak
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Table 4 Output values of potato under different fertilizer treatments
VSIS Pefi Bk A SRR A7 B K finv
Treatment (kg/667m*)  (JG/667m’) (JL/667m’) (JT/667m’) Compared with CK Rank
Yield Output value Fertilizer cost Output value minus fertilizer cost (55/667m?) %
(Yuan/667m*)  (Yuan/667m’) (Yuan/667m’) (Yuan/667m’)
Ts 3290 3948.0 281.1 3.666.9 1120.5 44.00 1
T, 3122 3746.4 229.0 35174 971.0 38.13 2
T, 2936 35232 283.2 3240.0 693.6 27.24 3
Ts 2721 3265.2 285.3 2979.9 433.5 17.02 4
Ts 2715 3258.0 287.4 2970.6 424.2 16.66 5
T, 2 608 3129.6 289.5 2 840.1 293.7 11.53 6
T,(CK) 2122 2546.4 0 2546.4 - - 7

e AR YL R B 1.20 00/kg T

Note: Potatoes are calculated based on local average wholesale price of 1.20 Yuan/kg.

PR b 2wl S, S OB IR A R A R it
NP R T AR g i A 2R EO — B B L
NEEA el L HEEE RV ERT, RBOE I 3 ZE 80,
A0 AE Wi AT U P S S in 1 A 254
WA HUE R FE A DIRE

AW A A DASE e R KR L E K A
HAEYIIVERT, X2 R S A W 00 R R 4
P R FLt A AT 06 . BER R, kg L
W20 g/kg A=W, HEREK RIS IN 15%"", Asai
SEORRSE R, AW RE S S IR A SRR
HHEE KM RIS . SRR, RS R
A it FE et S I RAAI 1, B, SR B bk
Pk R A H T RN EE R R, AR
A= AT HUIE AR AL NE AL BRI TN T B2 S5,
Ej AR AR ) A | ol A A
B YA BRI ZE i Bl A R A HUIE AR Y
W R, 5B ETILRR, mAYRA UL
U HBVE N H R B ARG A IE A, ARgid &=
B A, R R R AR —, — RS
SRR | EYUERIIMIC, fEh i DA B
P P R AR, P AN R 2T R XA AN A

K, PERIRMERXLLS0 g XA EZHAEh R i, db
JrEEIXLL100 g S DL F SRR L . Bl A
BEHFPROHE, BT BUE SRR £ ER
LGN 50 g LR S TRk, 54k,
PL10~50 g B HON I ER 0T 2 B iz A Bl e
7, R A SRR AN A R P —
Pro ARIG R, il IE -5 75 X 7 R — R
T At AE A B R A R O B4R, X 5T
IFREPE A R —B ERMRFRCR D, AR
FbtEAE DR 10% + 3R 30 kg/667m? I AE ) A HLIE
SEPR TS AR FRCFE I, 4 38.99 kg/kg, UiWITEAH
IR R, AT LU — & B A9 5 A HLIE AR
10%ALAE, XH b5 g, A3 F).

A LB R AR S B I (5 P 2 0 K o
wE. AVUERE&AREMAILR, 5%
FFRACPERR, PEAbAR PR, 20 3 E sk
FEREST, REIREHAROAE Y, AR AT,
AR S A, TEARRIERIE ST, B Rk
2122 kg/66Tm’, TEHEE AT (45% m¥bFRME 5 E)
60 kg/667m*, PR % 10 kg/667m’ 8% Ht ALK F
FERRIRE 3 122 kg/667m?, TEFHAEYHA HUIE 30 kg/



A=A LN R B 88 T bR A 7 R BRI )

B, ke, 4

*567

667m* Zi A 10% AL B AL B T, HA %R . 7

TR ﬁ%ifﬁéﬁ?ﬂ[ﬁ?ﬂlﬁ*ﬂrﬁizﬁ}:%ﬁﬁﬂﬂ%
e, 4315 38.99 ke/kg . 83.43%. 3290

kg/667m*, 3 666.9 JL/667m’,

LR R R ORI A R A K TR I B o
SERSR IR T R S T2, SRR TR T
T2, BTN REGFATEE RN R, AVIEE
RACIESEIR AR A 2 0 2 Je F-Br =z —, (AL,
RS e AR AUBEAEACE I, AP A HL
JIE 30 ke/667Tm BA L 10% FLIEAHFH, X3 /=1, ##

LRI | SeE MRy T | e T
Pl sk R IbE
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