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Effects of combined application of organic fertilizer and biochar on soil
fertility and peanut yield

ZHANG Fengye, LI Ke, HE Qunling, CHEN Lei, ZHANG Mengyuan, WU Jihua, YANG Mingda,

LIU Yiwei, ZOU Luyang
(Shangqiu Academy of Agriculture and Forestry Sciences, Shangqiu 476000, China)

Abstract: This study aims to clarify the effects of combined application of organic fertilizer and biochar on soil fertil-
ity, peanut yield, and quality in the main peanut production region of eastern Henan province, providing a theoretical basis
for improving the soil environment and establishing a scientific and environmentally friendly fertilization system in this area.
A field experiment was conducted in Minquan County, Shangqiu City, Henan province, using the high-oil and high-yield
peanut variety Shanghua 21 as the test material. A randomized block design was employed with six treatments ; conventional
fertilization as the control (CK) , conventional fertilization + organic fertilizer (Y1), and conventional fertilization + organ-

ic fertilizer combined with four different biochar application rates (2.5 t/hm*, 3.0 t/hm*, 3.5 t/hm”, 4.0 t/hm’, labeled

Y2 to Y5, respectively). The experiment lasted for two
Y7 H #3:2025-03-18

BSR4 FARHE LI (221100110300 ) 5 ¥ i 4 4l BL Fi
AT (20220100001 ) ; 317 44 4 M VI 28 55 4 were collected at peanut maturity stage to determine soil
(&) 1 5 RE !

consecutive years. Soil samples from the 0—20 cm layer

FAEY A R AT H (2024XTCXO01) organic matter content, available nutrient content, and en-
YEE BT - T (1982-) , 2 JTRE i Fe A AL BIRIFS R 51 , R AEE zyme activity indicators. Peanut yield and quality-related
MR SIS E I, (E-mail ) fengyezhang666@ 126.com indicators were measured simultaneously. The results

BIRAEE : R, (E-mail ) 13598397765@ 163.com showed that compared with CK, treatments Y3 and Y4
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performed better in enhancing soil organic matter content, available nutrient content, nitrate nitrogen content, ammonium

nitrogen content, and soil enzyme activity. In 2024, compared with CK, treatments Y3 and Y4 significantly increased

peanut pod yield and kernel yield (P<0.05). Furthermore, compared with CK, treatments Y2 and Y3 significantly

increased the oleic acid and linoleic acid content in peanut kernels over the two-year experiment ( P<0.05). Additionally,

correlation analysis revealed that soil organic matter content and sucrase activity were significantly positively correlated with

peanut yield ( P<0.01), and soil urease activity was significantly positively correlated with kernel oleic acid and linoleic

acid content (P<0.01). In conclusion, applying an appropriate amount of biochar in sandy loam soil can improve soil

nutrient status, leading to increased peanut yield and optimized quality. Among the treatments, Y3 and Y4 showed better

overall performance in improving soil nutrient levels and peanut yield, while Y2 and Y3 were more effective in enhancing

peanut kernel quality.

Key words :

A=) A RS AT 25 B 5 A W b R R R 4R
ETC AR il 2 A O X L S A
B L ER R, FLE A B B 2 LA R A2
B T AR S 2 B AR AT S A Rk
VENEZTE RO T — IR “ s @b KL BEfS
T [T HE Ko A Ml RT 45 25 T Jé 45 I T S 31 AR A A
FHE L A NBF ST 2 SRR | B AE ) o s Jon i
T, S b A S AR AR IR O R AR )
FHEaH s[RI, A= 9 ] 3 2o ik & 125 2c e bl A
RO B AS RS B R s O R e R
Ly o8 e LY SN Y/ K (S E NI DN 2SS
PR AL | R T 02 S O S N HEAT | e A4 T
WEPE RSN BN KRS R A W0k R A R IR AE D
HEAERRERY TR RIS Y [ SR
AT MISCHF ST A B — 2L R AR M R N
TN 3% (B LG ) XHEY T i R B B T BOR B
BED . SR s R H A HUIE S A R it
HABEE, A8 TE 4 it R 9% 48w 37 40
FIRIAEY R R R E Y . BT, T A ¢
$ETH LR KAEY i AL RIS RAMR L (H
SEIRAFAE P O [R) R, DR M AH SC A o S Ak 2
b — R YRR S AR AR R R P e 22
BB AR B ) (b + B ) &
PR A SRR AR Y ST, A Wb
B A BEE AN ) AR W A P i T 58 R R E DX
A LS HE Ty ROV 7 6t BTS2

164 (Arachis hypogaea L.) VE N v [ T LAY I
BHEY) R THEY) , AUEATT 205 | 18R R AR
SR ORI 1Y HE ORI S B i & 5E AN
HSERMME ", HRIE SRR s
B S B R 3 2 — , AR 3 43 i 4 B 2012

organic fertilizer; biochar; soil fertility; peanut; yield; quality

2022 4 Web of Science A%UoE4# 22 B H1 24 A A F)
B SR, K BRAE A 5T I AR o
MR ERMEEAESL, SR, AEALE A B N, i
PR GALIE 5 R 055 43 bk O BRI 8RR 55
)R, S T ] 200 4 A B3 =3 AL i AR ST s AR
T AR AL LAt Ty = R 4a il it
i, ) G PR R AR A R 5O T R
TRV R AR AN 24 o AR it S A D)
XA A T B TR AR A Y R, 3
14 AR it T o 2 4 28 Pl X - A 7 SE B e A
PRI SRS R IO, AR A R,
TN o v i v A HE R i ST RS AR A X
FROCR MR R, i &R B4R FHAE A R 1AL
RO ER RN 2 1 A e, HLTS R AR AR B 3R
FRAMEESS, WREREA AR T AEY
IRAEAE AR RT N FE Ande it — 2 k48, LT
I, AT LA HUIE A BERE , 1% B R RKE B RS AF 4R
Yo Ab B ARG A B A e TR AR AR e )
Fo=ig A TR BRI | B 7 R A R gt AR
PEACA BT X 0 B AR I 5 50 S
1 BRSO
1.1 iRIEHh R S

ARG TR A B R RS0
(115°23'E, 34°63' N) #F17, i% M X A 34 i B
14.1 CEA AF B K i 674 mm, 4F 24 JC 75 1
213 d, RIS R)JZEHE(0~20 em) K
ARPAEME R AU A 12, 74 o/ ke, Bl AR R
55. 47 mg/kg, HAIHE A5 19. 27 mg/ kg, H A i
140. 81 mg/kg, HEAEL SF L 21 5 R mil e
FERY R F i RMR B A, A S B A



FRARI45 - A HUAC L 2R 9 s b AT 3 AR AL 7 e A5 M) 61

JE(N&& :P,0, & K,0FHE=15:15:15),
RO =45% , i SR P e A BR S F)$E 44
B HLIE A 2 EZE (N P04 K, 0 & sl
0.6%.1.6%.0.6%) , E\F25r 3 i =2. 8% , H RALE:
PLARAT AU AT B2 B AL A 4 1 ol K FG
FF(N.P,Os K, O &5l 1.49% . 5.40% .
18.98%) , B 5 /0 % 5= 25.87% , F Bl & =
42. 08% , FH ] B 3L IR AT BR S w44
1.2 REHET

K HVE NS, 0 H R FH FE AL I ZH HES 46
XPACAE R T R 2RI (R 8 92% 0 1),
ST 2023 4 5 A ) 2024 45 A EARZE B
£ 8.34 m, 21 0.8 m, — 21T, % L ATHE 0.25 m,
JCHE 017 m,— 70 2 ki, FEFIRE3~5 em, WHE W
FUEAEAE A% B (CK) i RS+ A HLIE (Y1)
FUENE+ A DUIE+AE P i3 4 K (Y2~ Y5) 3t
6 MALH, H AU IE LR A Z A B (N &4 P, 0,
S KO0FE=15:15: 15), BARJIE 7 22 I3
1, AR 3 RES, /N IR E R 1.60 mx
8.34 m, W FEFEA HUIE 5 A= 9 e T4 i — WP it
AL EIRIB AL, 164 A A A i 1Y
Z MR B H R4 T, HLESE 2 AR 36 Fh Rt e Jr
KI—5,9 A Ak,
F1 TR R GRS

Table 1 Types and amounts of fertilizers applied in different treat-

ments
e EENEHE YRR APnHE

(kg/hm*)  (t/hm*)  (v/hm’)

HHUEAL (CK) 525 0 0
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Fig.1 Effects of biochar application on soil organic matter and available nutrient contents in peanut field

(P<0.05) , B4 1E 70 5~ 25. 89% . 24. 22% ; 2024 4F
Y2~ Y5 AbPE - EAE A A & i R ST (P<0.05)
AR 43 A 19.35% . 35. 81% . 34. 45% 29. 62% .,

_2sp
on

= 200
£

H 15
Sl

&

g 10
£ 5
B
"o

2024

DY

AHEE CK,2023 4F Y4 Wb B+ I SR & B E 1T
(P<0.05) , B~ 19. 49% ;2024 4F 4% 4k P+ 8 4%
BREEERRIAIEEKFE(P>0.05),

10r
o) ab a ab
< o bbb ab a
on
£
0 6F
41
& 4r
%
& af
iﬁ
0 2023

[JCK; Y1, MY2; MMY3; C3Y4; 1Y5
CK.Y1~Y5 WL3& 1, F— 0 EE EARR/NG 3R R IR AR B 22 57 W35 (P<0. 05) ,
B2 MAEYRHSEETEHSESERRSESENTN

Fig.2 Effects of biochar application on soil nitrate nitrogen and ammonium nitrogen contents in peanut field
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Fig.3 Effects of biochar application on soil enzyme activities in peanut field
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Fig.4 Effects of biochar application on peanut pod yield and kernel yield
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Fig.5 Effects of biochar application on oleic acid and linoleic acid contents in peanut
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Table 2 Correlations between soil fertility and peanut yield and quality
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