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Effects of Biochar—based Fertilizer on Potato Yield and Quality
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Abstract: To investigate the best application amount of biochar—based fertilizer for potatoes in Lintao County, Ganzhou
District and Suzhou District, and to provide basis for reasonable fertilization management measures for local potato production in this
study, the potato variety Long 15 was used as material, and four biochar—based fertilizers with different gradients for potato were set
up, including 300, 600, 900 and 1 200 kg/ha, and nine treatments with the same amount of traditional N, P and K fertilizers and no
fertilization. The changes of potato plant traits, yield and nutrient uptake rate under different fertilization treatments were studied and
compared, and field experiments were conducted in the experimental area for two consecutive years. Results showed that when the
application rate of biochar—based fertilizer was 900 kg/ha, the potato yield was the highest which was 12.0% higher than that under
traditional fertilization with equal nutrients (urea 289.8 kg/ha, superphosphate 450.0 kg/ha, potassium chloride 138.6 kg/ha).
Compared with traditional fertilization, number of tubers, tuber weight, number of medium and large tubers, weight of medium and
large tubers, and the proportion of medium and large tubers increased by 43.14%, 8.27%, 13.04%, 9.34%, and 18.40%, respectively,
while nutrient uptake efficiency improved by 6.8 percentage points. 2 consecutive years of field experiment confirmed that at 900 kg/
ha, the biochar—based fertilizer treatment significantly increased potato yield by 20.6%, 16.4%, and 12.9% compared with traditional
full chemical fertilization in Lintao County, Ganzhou District, and Suzhou District, respectively. It also significantly improved potato
dry matter content, protein content, crude starch content, and reducing sugar content. In conclusion, the optimal application rate of
potato—specific biochar—based fertilizer is 900 kg/ha, which enhances yield and efficiency. It is recommended as the fertilization rate
for potato cultivation in Lintao County, Ganzhou District, and Suzhou District.
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1.1 RIEREHEL

2022 —2024 425 L B 7E I Pk By (350
61’ N, 103°79" E), AL T HlA ik, J&
A TR X, R AR 1, IR
2 000 m, ) KBHAEE 592.85 k)/em?, 4E¥H IE
P4 2 476.6 h, XS 6.4 C, =0 CHIH
2933.5 C, =10 CHIfR 2239.1 ¢, JTLFEWY 140
d, HHZ LS EYLR 11.20 ghkg, 4% 1.12 gkg.
4W 0.83 g/kg. 4 1.23 o/kg. HALA 68.0 mg/kg.
B 15.0 mg/kg . HALHH 162.0 mg/kg, pH 8.20.

2023, 2024 434 0 gk 48T A SR T e M
Forpoak vl ge s 3 A M X (39° 04" N, 100°
42'E), E¥SE 7.6 °C, 4 HIER%L 3 5000 h,

= 10 CHUE 3 080.0°C, JoFEM 145d, eSS
RUEE L, BFE LIS AL 16.20 gkg. A
1.22 ghkg. 4Wf 0.94 g/kg. 480 1.16 gkg. HALA
92.7 mglkg. AL BE 18.4 me/keg. B ALH 136.7
mg/kg, pH 8.34. VP 5% T 12 5 M 1% 7 AT M X (39°
74" N, 98°58' E), THERREIAL, LR, 4F
¥R 7.3 °C, BEKEN 85.3 mm, 4 H BEIEL
3033.4h, #2 LB AL 12.80 gkg. A
0.81 gkg, 2B 0.77 g/kg. 24 1.13 ghkg. HAA
80.4 mg/kg, AL BE 19.5 mgkg., W ALH 114.5
mg/kg, pH 8.54,
1.2 BXAHH

PEANER IR R ZE (N 46% ), HH BT O3 O
REVRAL A PR W) AR 77 BRI O 38 3 2o R 5
(P05 16% ), 32 8% [ bR 57 ) KA BRA /A7
BRAR R EALER (K0 52%), N LA TABRA A
A7 W R S B FIE B AR W Bk S AR T
BAEM (AHLK 3% . N 15% . P,0s 8% . K0
%) , HHM AU NN A BRA A, F5m 58
BAFORPEE 155
1.3 &KIEu*
1.3.1 L HAYIRIEAEXS DSk . 7 K TR
A3 MSR FHASCR IR 2022 4EAE I Pk EL o R4,
IR FHBENL I AT, Hei 9 At b3 (3%
1), 3ELE, NXHE40m?> (5mx8m). KK
K FH i 7 55 ZB AR 7 28, FIREAT 58 100 em,

®1 RBELENEEE"

JitiHE 5/ (kg/hm?)
Qb3
AMIRIEE RER HE RS AL
T1 (CK) 0 0 0 0
T2 0 96.6 150.0 46.2
T3 0 193.2 300.0 92.4
T4 0 289.8 450.0 138.6
TS 0 386.4 600.0 184.8
T6 300.0 0 0 0
T7 600.0 0 0 0
T8 900.0 0 0 0
T9 1200.0 0 0 0

D368 A& 4 2 e T6 4L 323 5 04 55 = 20 B 45 B 36 0
T2; A RN TT &35Sk TE%ENIA T3
A g RN T8 /BT e F Ry BEREEA T4, £ 4
FHANE T AT o0 F I B EIE N TS o
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HA 285 60 cm, 2255 20 em, W% 40 emo A
BB — kPRIt . B R AT I TE 110 em, JE 0.01
mm AL, 7678 FIRIBE 50 em BEB/KSL. 2022 4
4 AR AERN, 2B RAER A E 2 17, 1THE 50
em. FREE 33 em, &R 1S em, FPAEZRE 6.0 J1HE /
hm?, I £ AL F A AE V) . BRI . R e
HZE I KN KRR I e 2B 08T, BRI A
AN T HARAS BE . 9 H o T AR .

1.3.2 TR E A W) e S NE HH (R) 36 F ke 32
B 2022 AP HNE IR T fe oAb B, 2023, 2024
AR BIAEIG PR B L T DR SR T R N X
WEATHESE 2 a W R B8 T A= W e HEAE (] 105 35
WE, DA E A9 e S MR it o B8R R
X, ik 2 AS0HE, 35000 F BEAE (T4) |
XN e e R FEAE , RN EE, KX EFL 200
m?, HAAE PR IR] 2 M A H

1.4 EZ0EIARRI 7%

2022 AE TR A RE/ N X BEHLR: 10 #RAERE
FEAL, MEARREEE | BER, BZEE . R
AL R EHE D R ER, AR N X
P, NRE R, PARRSE AARAS B THLA 105 C
A 05h, 80 CHtTEEE, KDL ET
PR B, MRE S A3 R LR R . BB
P bR RLE G BT E fE R e A . e
. e

2023, 2024 4EIHES ISR, B KIXFEL
TEE S A5, ARABEPLEE 20 Bk 44 2 T4

FPaE . T FOSS SE£1AMY (DA 1650 )1 Hy 44 2 b
EEFFRER IR . HLER . iR CL B
F LA AT SR 4 W AR MR

TR = R AR R T ) 0 EE <
FMRFR S (2R 2. 2/)

FEATWIRRCR = BFR W / B SR
1 x 100%
1.5 #¥#Esit

B BUEAE Excel 2019 HiJEF 743, SPSS 24.0
(IBM SPSS, USA) X 48 it geit o #r, R
LSD #47(P<0.05 ) kb PEA] ) £ 1 Hb 45
2 #ER5HMH
2.1 AR K est I b FH AR R Fe 2 AR
E SR AL

M6 2 Al AR AL BR R B2k BRZETE
KB, Kb RhEREE TS L
Mo AP R FENE R DL T8 Ab PR Z5%5(21.9
AT . BZETE(973.8 of BR) . K EE(52 4/
). KA (5727 of #k) . KHEH(63.7% )%
M, BEFRMEGRNEAN S B N 43.14%
8.27%. 13.04% . 9.34%. 18.40%.
22 RN LA F AR

FIE T AT, S B R N A 384 & T A
AP, o T8 AbFE R R, B T6. T7 ARHE
BERE 21.2% . 17.6%(P<0.05), BEFHFn ik
SRt e T4 AbHE i E R 12.0%(P<0.05); HikiE
T9 ZbF, % T6 AbFE & & 42 15.6% (P<0.05),

R2 FRAEMRELEHETIREEKRERETEMRER

ISt I EN b XN PNGRE 5 KrpE NGEE =
1AM 1 (g/kR) JAGNS) 1 (g/kR) 1%
T1(CK) 125 ¢ 502.7 d 1.8d 152.7 e 30.4 ¢
T2 12.8 ¢ 659.4 ¢ 23 ¢ 228.3 d 34.6 ¢
T3 14.7 be 753.5 be 4.2 be 3783 ¢ 502 b
T4 153 b 899.4 b 4.6 b 523.8 b 53.8 ab
TS5 14.3 be 861.6 b 4.4 he 477.2 be 55.4 ab
T6 135 ¢ 687.2 ¢ 34¢ 326.7 ¢ 47.5 be
T7 152 b 894.6 b 47h 520.8 b 53.4 ab
T8 219a 973.8 a 52a 572.7 a 63.7 a
T9 16.8 b 890.5 b 48b 5183 b 58.2 ab
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TS T6 T7 T8 T9
Ab T

E1 FEEMRERAETIAEN~E
BETT A PRHR S 10.9% . Xt 45 Ab B T 4% S i T
T2 TR, T8 AbFEY TO AbF: FoA i 2 (P>
0.05), SHAAMMZEREE (P<0.05)); T9 kb
5 T4, TS, T7 AR R E(P>0.05), 15716,
T3. T2, Tl Z¥2E5HF 8% (P<0.05); T4, T5. T7
AbFEE S Te A BZE R AR (P>0.05), 5 T3,
T2, T1 AbFI2E 5 8 % (P<0.05), A WLAEFRMHA

TI(CK) T2 T3 T4

WAHETEOL T, S8 B LAY REIEEE S
NE ST 4 a4
2.3 AR AR EsT I8 F AR BORGR A A E e R vh
A% 3 AlAl, AR AL R RIAR A A . REAR
SRR IR WO B SR AR ORI R
FICHEALSE . T8 Ab3 T 5= /3 W SOR AL 2 =
THAbLIE (P<0.05). 5 T4 ZbFAHLL, T8 4bH
MR E . SE . 2SS 029,
0.70. 0.86 g/kg, IR MRREER 2.3 kg/hm?, FF
IR MSOR FHASCR IR 5 6.8 AN 4 il o ULRHTESE R0y
T, 38 B A W I it o A4 S5 it T
CIRTE 271 i[o S = o )35 B
2.4 IS E R A R W R BT oA
IR A5 TS b B A A My i e AR B A Ak
P, X PR E N R XA T A R
Py SEREXT LA 25 R (R 4) BB, IGPkE 22 F
Ty 7 A W e R A 3 (T8 ) 5 MR A (T4 ) i3 3%
P27 8.9 thm?, HYIE 20.2% ., T8 4bF i Ty i |
HLZEH . 8 UM S RS T4 403 25 Rk B 2K P

£3 FRAEMRERAETIRERS B ARE

nham R A U IR Al it FE PR 4 i BRI Fr A ORI AR
/(g/kg) /(g/kg) /(g/kg) / (kg/hm?) 1%
T1(CK) 16.34 b 4.76 ab 22.87 b 335¢
T2 16.78 ab 347 ¢ 23.47 ab 41.1 be 26
T3 16.42 b 4.23 b 23.03 b 41.2 be 229e
T4 17.53 a 4.82 ab 23.67 ab 458 b 36.8 b
T5 17.09 ab 437b 23.89 ab 44.4 b 325¢
T6 17.24 ab 442D 24.14 a 43.6 be 30.1 ed
T7 17.73 a 4.78 ab 24.82 a 46.9 b 40.1 b
T8 17.82 a 552a 24.53 a 48.1a 43.6 a
T9 17.39 a 4.72 ab 24.42 a 46.3 b 39.7 b
F4 EYRERERLESEREEHNDREFERABR
AR PR (Whm?) T (gkg)  EEFSY (mg/kg)  KHTENI/ (gkg)  4EAER C/ (mg/kg) i J5HH/ (mg/kg)
T4 T8 T4 T8 T4 T8 T4 T8 T4 T8 T4 T8
PkE 20234 43.0b 53.5a 1.73b 2.03a 182a 189a 124a 110b 135a 132a 774a 651b
20244 446b 518a 1.87h 195a 206a 205a 148a 128b 1.17a 1.12a 845a 772b
HMEX 20234 570b 629a 1.62b 20la 185a 168b 118b 150a 144b 153a 154a 94
20244 430b 535a 1.74b 217a 163a 143b 114b 160a 1.58a 1.71a 186a 113D
MM 2023 4F 446b 51.8a 1.68b 1.93a 199a 202a 126b 152a 1.66a 1.62a 204b 262a
20244 57.0b 62.9a 180b 203a 165a 172a 144b 176a 182a 182a 242a 28.1a
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(P<0.05), HEAMYEAZR C a5 T4 bR
A, HINX 2 a P77 5 T8 AbFHAL T4 Ab3 i
FHEE 8.2 vhm?, HE 16.4%, T8 ALFRKT- 95 |
B, MHIER . WEHSES T8 AR R
FKF(P<0.05) . TSRTTRMIX 2 a P37 5 T84b
FHAES T4 A0 FE B E 1R 5 6.6 thm®, HIE 12.9% (P<
0.05), T8 AbHMTHt . HIEMm &S T4 43
Z IR BEKT.
3 WitE4%ie

A, B AR EERERAFTN =K
WTFEFRIUER, EEHMNA . . SIS
RS RE A T S T MR BEEE, K
R, R, KSR 2R ERK R
) FE LR bR L7 AR gE R, SR B[R A
Wy ¢ H N it P 0 Ak P AR oo AR T 4% Gt E Ak 2L
M= mAE PR A A S R, X R 8 R K
e FERAER AR T3 T Hes, BB AL,
XS ETAMR AR5 L0 RGeS IE
FHERN, SR T S R R
X5 KA = YDA FH A5 A6 ) e SENE X 4%
BRI OB ESRE T RIE
B EERT, NERLR P RCR FId 28 7 w2 52 35
SFLERMEm 2 AR EY], EEAEY
ANt i S IR oS R e, S0
BB IX DI B 98 SH 88 SR . Wi . AR SORT
Es I —3 2, XA R i T AR R AR A AT
R . BFRILAE B INA PR, (R
SET IR IR . CA RS SRR,
YER 7 1 5 G BN AT AR, ASHIF 9T 3% 20 P AR B ik
RIGEE R, B2l B B8 A Wk SE T i
FH R 3 A 29 it NS . 25 48 v ™ 3 [) Bt o LA —
ERTERCRL , X S5 0FR G T s 45 R —
B, XATRESE B TR AR IR G e AL YA bR
TRl Bl e R L 2B

ABFFEAEETE o0 25 F T X 4 FAS [F) A= 49 e 3
NE 2 S GMENEEA T H, BIF AE SE AE
AR PR SR, S5 R R,
A Wy 5 LB e FH 4 900 kg/hm? A2b 391 f6) T4 44 B e
R, HEE . RhE, Kb EE . KRR
R, 7. FROMAMER R, 5%
FOMEGENE (JRZE 289.8 kg/hm? ., 3 4 i 115 455

450.0 kg/hm?®, SAALET 138.6 kg/hm>)HHHL, HeZ24h

PoEdE . R, RhgdE . Krp 5

i 43.14% . 827% . 13.04%. 9.34% . 18.40%, r~

R 12.0%, FWIRRCRIEN 6.8 41~ H 73 5.

Pk E . HMX . GRIHIX 2 a HENAK R, D48

B A ) ¢ R 900 ke/hm? Ab B ) 77 2 A 4 5

st b IR PE B . HM X RN X

S B 20.6% . 16.4% . 12.9%; T E S

AT . SO HER . RS R

AL UL A W FE T i FH 900 ke/hm? Ab BREG AL 55 4>

FNE A G = Pe ot . P, MRk B H X

TR DSBS R A 7 e, AT R B AR e I

T8 Bt A 900 kg/hm?,
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