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1 #REIZE

1.1 R X MRS

KT 202045 10 H 2021 4F 6 A fE L A A
N T X 28 2 65 £ R FEXIR (37°297 127 N,
118°9" 39" ) 47, ZabTEm — Mg, &
T KR PE TR R IX, 24P 127C, 4R
R K i 564.8 mm,  TCFR ] 205 do K5 b - S
AR ER B, 0 ~ 20 em 1 HE A o B AL
PEBT A pH8O1 ( K EH2.5:1), HL§ % 63087
pSem, 4 EE 021%, AT &= 0.69 gke, AL
Jr it 9.57 gkg, ARG 720 mgke, MRS
i 7.74 mgkg, AR 14.00 mgkg, B GE
186.00 me/ke.
1.2 REbE St

HEIR AR R BEBR 8% (N 14%, P,0543% ) .
Wil =T E G (N 15%, P05 15%, K,0 15% ),
DB i — %t PN 30 52 5 A Ry SRR 43 ) 5 A= 0 o it
TR A L] 28 H Bk i 6%, 8% . 12% ., 16% FlI
20% MR HEE G, HAE Y B R AT HLIE Bt R A%
MRACHT R G, AR R Y = =5 R, SR
BET IETEA S T Rl A=Wy e i Lu R TR . fLAR
FIFLE (ASAP 2460, Micromeritics, £ ), HIE
AP IR 1, HHIEEHS L AR Stk TR A
FRA R, /N2 S s 02-15, J&F
PAAEHAG RN

R EMRHOERREN

BET L V3
SRR y LA C N S H
EEH e
(‘mmol/g) ) (em’g) (%) (%) (%) (%)
(m’g) (nm)
5.62 35.55 276 0.0246 51.17 276 889 4.02

R HBENLIX B, ik 13 b3, A
A BRE A 3, 394 /NIX, 43 o R it A
(CK); WifR —#Ab¥ (DP); &5 6%. 8%. 12%.
16% F1 20% 1 W5 i2 — #% kb 1 (CDP6%. CDP8% .
CDP12%. CDP16% F1 CDP20% ) ; % 18 & 45 AE 4k 2
(CF); &M 6%. 8%. 12%. 16% Fl 20% M mIiLs
A NEALFE ( CCF6%. CCF8%. CCF12%. CCF16% Fil
CCF20% )o RE/NXEFH 40 m® (5mx8m), /]
FATHE 17 em, FFbE 225 kg/hm®, 25 G IERHEL
1900 kg/hm®, IR FF WHE i 300 kg/hm®,  FH [E] 45 P2
HRHAT

1.3 FEARESE

SR/ INZ IR BT L 2RI RN
AR TIERAERRFE A o B/ N IXBEALIEE 30 em 17
Ky BATRF MR /N, 105C AT 30 min,
TSCHFE MM EEE, W Ty RE. ¥KirE
Y, i 0.25 mm B, WAL, HEHHE
i, MDEMMR A, 2. 25 R. ORISR
HAREMR | m® NERES, ZRE TR, 3t
SEAN ) it N Ak 3/ N 22 A5 R4 . DRSO T
A E B4/ XOR F X M4 5 IR, R
L0 ~ 20 cm T2 HIEFEFIREHY), WEARE
500 g HHERESL, A EISCEE H AR, BRIy
St 2 F10.25 mm i, P2 PRI

- SERIAE AR A TR bR I 2 T ik S L 3k
W43 ) 1), Herb 8 pH ORI, oK I
R 1:25; SRR 15 KRR, SR
E; ARWERA 0.5 mol/L NaHCO, =42, 4HilE (a3
D ; R 1 mol/L NH,OAc #S IR 42, KA
JCEETHINE s T IEAASECR A 2 mol/L FALFIREE,
SRR B L RN E 5 B A A HIHE By i Lo ki
;RS R VRIS A - LRI
A MU Fr iR B AR R B A AL - AR Inakile . AE
2 H,80,-H,0, IHE G, £FRHILIRENE,
SRR AP bk, 2480k BT
WZE
FERHFHR P (%) = GEIEX AR ISR B -
A AE X AR B W E o ) /it R AR R % 35 03
MR x 100
1.4 B ik

iR 5 B8 5 i Excel 2010 F1 SAS 8.2 #F 17 Ab
PG T53 H1, ANOVA J5 22 43 1 S Duncan 75 5%
WEERL, AR EAE P<0.05 (1) 18 & P
K-S

2 ERESH

2.1 Al AEAb I NAE 77 f R 2 A0 5 )

JAE 3N T/ N ARk R, b =on R A
B CF &b B /N2 H7hr = it 35 8 TSR — 4% DP 4b
(R 2), BEEAEY AN BRGNP
BE R AL 35 /N A KR e 349 B A1 1A i BG4 B
., CDP8% F1 CDP12% AbFE/INAZ Ffhip= %5 DP Ab
FEAY SN 6.42% T 5.82%, i CDP6% . CDP16%
Fl CDP20% A ¥ 5 DP 4b ¥ 27 [8]/NAZ KPR e 22 57

S

(T




| T T

——

rhE SRR 2023 (7)

PR FE, 5 CF LML, CCF12% AbBE/NFE ¥
B IR 4.92%, i CCF20% Ab3 /N ¥k
77 U] B R

TEF A BT T, AR S SEAEARER ) /N R £
Bt A= A 1 S 00 L ) R 3 85 2 e s BAPRAS R
TR — AR HEAEALFE R, CDP8% H1 CDP12% A/ NAZ
TR R, CDP6%. CDP16% Fi1 CDP20% AL FH 5 DP

A [/ N R AN . —IURIEE AL
i, B CCF6% AbFH/INAZ AR R 3 5 T CCF20% Ab
AN, SRR 2SS AN E  ANAE R A
N A i 24 2 SN R ka3, R —
RIEEAFR CDP8% A/ N R s, — oI
AL H T CCF12% Ab PR . A s T/
T, HARGARE S RN B

(T

x2 AEMEELER/NEFERMN

b3 ¥kt (kg/hm®) R (7)) MR (B /m®) THIE (g)
CK 2371.19 + 45.85f 22.72 £ 0.53f 237.00 + 6.66f 31.26 £ 0.54b
bp 5762.88 £ 91.70e 28.00 + 0.29de 488.33 +2.60c 35.07 +0.28a
CDP6% 5797.90 + 57.69de 28.22 + 0.68de 503.33 +£2.73ab 3541 +0.34a
CDP8% 6133.07 + 70.04ab 32.61 +£0.49a 515.00 + 3.60ab 35.40+0.07a
CDP12% 6098.05 + 109.03ab 31.39 +0.91ab 504.00 + 3.60ab 34.68 + 0.34a
CDP16% 5827.91 £ 25.01cde 29.44 £ 0.53cd 490.67 + 4.10bc 3523 +0.52a
CDP20% 5742.87 +73.69¢ 26.67 £ 0.5% 456.67 + 8.65de 3534 +0.17a

CF 5993.00 + 58.98bed 29.50 + 0.44cd 457.33 £3.28de 3530+ 0.07a
CCF6% 5998.00 + 57.69bed 30.17 + 0.35bc 468.33 = 2.73d 35.27 £ 0.06a
CCF8% 6033.02 + 77.98be 29.61 £ 0.55bed 465.67 +7.31d 3531 +0.07a
CCF12% 6288.14 + 30.02a 28.56 £ 0.73cd 496.67 +5.04bc 35.54+0.17a
CCF16% 5822.91 + 54.11cde 29.78 £ 0.64bcd 468.00 = 3.21d 3530+ 0.07a
CCF20% 5647.82 + 83.26e 27.94 £ 0.44de 444.33 = 3.38e 3530+ 0.07a

T BRI + baEiR2s, RSB SR A HIRNG TR AR B 22 5 A B35 (P>0.05). FIAL.

Wi A= W i aN I BB A3, B IR R A
AEFRAY R R AR FPRL g R W 24 5 e s
BB # (£3), B CDP8% Ab 3 Ah, HAt MR
TR R SENE AL B R R AR B 3 = F DP bR, L
H CDP16% A ) A R FI % B, 5 DP AR 3R

1 4119%, FFHAPRCh AR &R E S T HALL
M, ZIuRIEE A MR CCF12% AbBE 1) & 2 F
FHR W2 8 T CCF6% ., CCF8%. CCF16% b3, 5
CF ZbBEAf L, —JumItE A PR AR AR D
FARE 1200% ~ 22.02%, TERRIRER ST

®3 AEMEELERIFHFSSEMRRFSF AR

NEBHRI IR (%)

Ry 2R (kg/hm®)

b
N P,0, K,0 N P04 K,0

CK — — — 23.32+ 1.16e 14.56 + 0.48h 14.16 + 0.33g

DP 27.63 £ 0.01f 8.63 +0.22i — 78.83 = 0.38cd 51.35 +0.66e 27.94+0.71f
CDP6% 30.88 = 0.00e 12.56 + 0.08¢ — 77.38 +0.43d 69.44 +0.58b 39.87 = 0.28cd
CDP8% 28.93 + 0.00f 11.59 +0.12h — 76.64 + 1.33d 63.56 + 1.01d 36.53 = 0.89%¢
CDP12% 30.90 £ 0.01e 12.97 + 0.26¢ — 76.12  1.06d 67.01 +0.88¢ 38.68 = 0.63d
CDP16% 39.010.01c 16.21 £ 0.37¢ — 81.64 = 0.86hc 76.83 +1.37a 41.75 + 0.84be
CDP20% 34.76 £ 0.01d 14.10 £ 0.21f — 78.47 £ 0.61cd 66.63 +0.92¢ 40.41 £ 0.66cd

CF 34.92 0.00d 18.70 + 0.39¢ 46.94+0.31d 81.57 = 0.48hc 45.72 +0.93fg 39.34 + 0.86d
CCF6% 39.11 % 0.00c 20.75 +0.22b 50.68 +0.76¢ 84.04 = 1.36ab 46.54 +0.30fg 44.01 +0.96a
CCF8% 40.34  0.00be 21.85+0.18a 51.85 +0.30¢ 84.44 = 1.04ab 48.04 + 0.13f 42.71 +0.83ab
CCF12% 42.61+0.01a 17.72 +0.20d 56.85 +0.35a 86.63 = 1.16a 45.40 +0.26g 42.47 £ 0.25ab
CCF16% 40.61 £ 0.00bc 17.48 + 0.63d 54.43 +0.90b 78.95 + 0.87cd 45.15 +0.98g 40.31 £ 0.29cd
CCF20% 41.54+0.01ab 17.32 + 0.40d 57.37+1.29a 77.29 + 1.63d 44.65 +0.55g 43.43 +0.18ab
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RIS BRI, T CCF12% A3 okr kL
REBHE . SEEZ AL, PR
FENEYhe o P /N B R AR B et
HEA B 2201 FSRAK Y CDP169%>CDP20%>CDP6%
CDP12%>CDP8%, F:Ht CDP16% &b ¥ ()i 2 F1) 1%
B DP AMERER T 878 NS, —IuREEE BIELL
i, CCF6% F1 CCF8% Kb B (1)1 25 Il >R 4 CF 4b
FRAY L 10.96% F1 16.84%, i CCF12% . CCF16%
H1 CCF20% Ab 3R 2 A I 3R4L CF Zb PR 35 PRI, 7E
¥R 2 SR I S REIEA A — S
Ph, S5EEE AIMLL, —ZIoRIEE A AR
TN R AR, 2R A RIS CCF12% .
CCF20%>CCF16%>CCF6% . CCF8%. H#: CF 4b B,
BINAEY ARG T APRL P R BB, B IniR Bk
247% ~ 11.87%, HA EYRESINE R 6% ) —I0K
B EF PRI R SR R

2.2 AN[RIHEAEAL XS /INAZ M5 4 1 5

B /N M AR AR (R 4), TEIR
T, B R A RN AR S
il S A AN M 22 AN . R CCF6% Ab
AN, HALBERR A ae R AR AL BN b LA
WS T DP AR, fESRCTT A, W R LI A
FH/INAE Wl A i o 2 T DP AR, 1 5 R[]
AW RN EL A O A IR — e e RE P AL P 2 i) 2 S A
W&, BR CCF6% Ab3RAN, HoAh = um K G AL
[/ INAZ b3 AR e W 2 S T CF AR, i CCF8%
CCF12%. CCF16% 1 CCF20% Qb Bl 6] 25 5 B3
FEAPRESAFI B, B LA I LB, »i
Tl SR A B /N7 il -3 A A e g L S S R
MBI, FEREAIH, CDP12% AbF/INAZHb b3 A= Wi
i DP AL BRI AN 12.30%, CCF12% Ak B /N7 Hb |3
YRR CF AP E 4R 5 4.33%,

(T

®4 FEMEELSER/NEM EBTHMRERE (kg/hm®)
Ib3 R P I 2P JRE

CK 261.00 = 11.10d 1363.53 + 19.60e 3452.64 + 170.47e 5541.74 £ 130.59g

DP 564.75 + 34.44a 4149.20 = 10.37d 8681.02 +92.83d 13212.83 + 188.04f
CDP6% 548.50 + 13.78a 5213.53 + 147.78ab 9734.99 + 106.25bc 14256.45 + 82.72e
CDP8% 515.25 £26.08ab 5132.53 £ 96.93ab 9953.29 + 50.71ab 14774.02 + 194.96bcd
CDP12% 503.50 + 11.43ab 5004.30 + 143.14h 9678.97 + 61.88hc 14838.65 + 138.12abced
CDP16% 514.25 + 12.56ab 4987.83 + 68.68h 9687.77 £ 125.41bc 14486.81 + 146.27cde
CDP20% 518.00 + 12.17ab 5077.03 +£90.21ab 9431.67 + 238.46¢ 14272.27 + 142.54e

CF 426.38 +3.25¢ 4622.33 + 26.64c 9720.45 +70.57bc 14618.60 + 89.35cde
CCF6% 462.38 = 1.95be 4660.90 + 113.24¢ 9773.85 + 98.90bc 14886.80 + 90.14abc
CCF8% 505.50 + 41.29ab 5225.83 + 151.64ab 10158.62 + 131.65a 15091.42 + 135.49ab
CCF12% 513.00 + 3.90ab 5256.90 + 123.78ab 10253.95 + 81.65a 15250.99 + 80.87a
CCF16% 518.63 + 5.85ab 5330.87 +3.09a 9996.89 + 57.14ab 14662.91 + 116.49bcde
CCF20% 522.00 + 3.90ab 5373.80 + 35.28a 9902.04 + 78.37ab 14430.32 + 168.20de

2.3 ANt A A BEXT 4 AR 43 5

Jiti B 2 E AR = T 0 ~ 20 em )2 HIER S A
T (£5), TE/NEZRFT MBI, CDP6% 4k
P SR & & S T DP AL, CDP8%.,
CDP12% . CDP16% #1 DP 4b ¥ 2 [H] 2% 3 AN i 2%
=IURHE G A Z ] IEA S AT ' 2E R A
WF, IR, CDP6% 1 CDP12% Ab 34 iy + 18
AR & & W Em T CDP16% 1 CDP20% 4t 3,
CCF6% . CCF8% H1 CCF16% Ab¥H + HEfily 75 A & &
WEE T CF AP, FEZPREE, PR A9 SEAL Y
THMSASTESEEE S 2ER RN T E,

it AE R T 0 ~ 20 em )2 - HEA BB

B, TOURIER A LA H S A A AR AL P 2 ] 22
SARE GR6), fE/NEZIREM, CDP12% Ab# +
HEA R 5 W& S T CDP16% il CDP20% Ab 2,
CDP6% . CDP8% F1 CDP12% Kb + HEA7 R & &t 5
DP AbFE 2= S5 2 7E4RT ], CDP6% Fil CDP12%
Ab 38 A AT AL = 3 = T CDP16% Fi1 CDP20%
AbFE, FEZARE, CDP16% Ab3 334 S & e i 25
fi.F CDP8% H1 CDP12% AbFE, H AR — ik e HEAL
SEFRIE] 22 AN TERUAIN, CDP6%. CDP8% Fil
CDP12% Kb+ AT 35005 & it 5 DP ACFHRAH LT 1 2
#5E, CDP16% #l CDP20% AbHR 3 5l & %
KT DP &bFH,
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X5 AEMERLIEO ~ 20cm TEBESRSE (mg/kg)
bz BT ELSIEY 2T A

CK 24.58 + 1.81e 9.65 + 0.63f 7.74 £ 0.45¢ 8.19 + 0.60e

DP 33.48 £ 0.51bcd 10.04 + 0.55ef 10.32£0.21b 10.24 + 0.63cd
CDP6% 39.18 £ 2.11a 13.78 £ 0.41ab 11.59 + 0.56ab 13.06 £ 0.70a
CDP8% 34.83 + 1.42bed 12.20 + 1.27bed 11.07 £ 0.70ab 11.61 £ 0.47bed
CDP12% 30.72 + 1.90cd 14.09 £ 0.15ab 11.59 £ 0.13ab 11.16 £ 0.17bed
CDP16% 33.55 £ 2.01bed 10.70 + 0.96def 12.81 £ 0.55a 11.18 £ 0.67bed
CDP20% 31.10 £ 0.64cd 10.39 + 0.60def 11.52 + 0.09ab 10.37 £ 0.21ed

CF 32.90 + 1.36bed 10.40 = 0.20def 10.10 £ 0.29h 10.97 + 0.45bed
CCF6% 35.25 + 0.58abc 14.33 £ 0.24a 10.65 = 1.03b 11.75 £ 0.19abc
CCF8% 34.68 + 0.59bcd 13.97 + 0.55ab 10.90 + 0.98ab 11.56 + 0.20bed
CCF12% 35.83 £ 0.74ab 12.21 £ 0.42bed 11.11 £ 0.27ab 11.94 + 0.25ab
CCF16% 33.64 + 1.34bed 13.07 + 0.28abc 11.42 + 0.90ab 11.21 £ 0.45bed
CCF20% 35.27 £ 0.81abc 11.59 + 0.23cde 10.80 + 0.64ab 11.76 £ 0.27abe

*6 AEMIELIEO ~ 20cm TIEFHHESE (' mg/kg )
pis: IR EL SR 2 A

CK 20.97 + 1.43e 14.63 + 0.39d 12.87 £ 0.55d 12.17 £ 0.24f

DP 59.87 +4.75ab 22.53 + 1.56bc 21.95 + 1.02ab 20.14 £ 0.60abc
CDP6% 60.40 + 0.70ab 26.07 £ 0.91ab 21.05 + 0.18abc 22.95+0.83a
CDP8% 62.60 +2.55ab 30.00 £ 2.24a 22.00 + 0.86ab 21.85 + 0.78abc
CDP12% 66.10 = 2.09a 38.17 £ 1.30a 23.14 £0.73a 22.65 + 0.63ab
CDP16% 49.77 +4.07¢ 21.83 £ 0.79bc 19.42 £ 0.51c 19.42 £0.51e
CDP20% 57.70 + 3.69h 22.90 + 3.59he 20.20 + 1.29be 19.92 + 0.93de

CF 36.43 + 1.80d 20.72 + 0.42¢ 21.18 £ 0.28abc 20.77 £ 0.41cde
CCF6% 40.72 +2.33d 21.30 £ 0.12¢ 20.45 +0.11be 20.34 + 0.13cde
CCF8% 40.35+1.01d 21.95 + 0.03be 21.58 + 0.49ab 20.93 + 0.49bcde
CCF12% 40.70 + 1.04d 22.40 + 0.64bc 20.99 + 0.31abc 21.44 + 0.09abed
CCF16% 41.05 +0.85d 22.95 + 0.03be 21.70 £ 0.31ab 21.00 = 0.46bcde
CCF20% 40.95 + 0.85d 22.20 +0.17be 20.02 + 0.53be 20.83 + 0.40cde

AN TR 25 75 0 2 R i R — el o R B o /N A2 AR [F)
AW RS SRR EEEm (£7), £
INAIRFT I, CCF8% Ab B 4 e Wi sl 40 & o i &
F CCF12%. CCF16% 1 CCF20% Ab3HE,  Hifth kb33
22 A E , /NI, —JuaEE Gkt
MAgREH SRS EEAIEESARE, HA
() ¢ S 1 48] e 356 I X6 4 S s 5 1 I Jd 2
Wi, FEZAREA Y, CCF20% AbBE 4 358 s 4 &
T ELT CCF6% 1 CCF8% AbFE, Hifth =Tk

BEMNSE WA A BB 2 R 22 58 1 3%

AN At A A FRAN /N AZ IR T 0 ~ 20 em 1 )2
45 pH PAAE N, XTI 2R ] -
pH AR (£8), 5 CKAML, /NPT
JEwEIR — 8 M — e A B 14 pH JC W E M
CDP8%. CDPI12%. CDP16% F11 CDP20% [ /) 4 & 75
Wi+ pH B EAKTF DP 4bBR, 5 CF ZbBRAHEL, AR
SRS TN ) =TI A A B B R A T /N2 IR 5 1
13 pH, M =JUhHEE GIEATEZ 125 A B2
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KT AEFEELIEO ~ 20 cm HIEFRFFESE (mg/kg)
oS R ELaE:] ZETEH A
CK 252.10 +5.79¢ 226.62 + 11.74d 229.36 + 4.53f 216.22 + 1.50f
DP 271.33 +4.75f 292.55 + 4.13abce 280.31 + 4.76de 263.21 + 1.14e
CDP6% 286.53 + 4.76def 278.03 + 8.93bc 283.92 + 5.96de 272.81 + 5.58cde
CDP8% 283.27 + 10.44ef 303.43 + 15.17ab 288.68 +2.12de 271.29 + 3.27cde
CDP12% 290.37 + 3.28cdef 287.37 + 2.99abe 293.53 + 4.79bed 279.36 + 4.46bcd
CDP16% 282.90 + 3.71ef 272.63 +7.78¢ 27777 +2.17e 266.33 + 3.74de
CDP20% 277.50 + 9.96f 283.35 + 11.86bc 290.43 + 9.25¢cde 269.24 + 8.73cde
CF 316.87 + 6.17ab 289.10 + 5.31abe 306.32 + 5.51ab 291.00 + 5.24ab
CCF6% 321.55 +5.05ab 303.18 + 3.80ab 315.35 +0.95a 297.90 = 1.30a
CCF8% 328.60 +2.42a 303.83 + 2.64ab 313.22 + 144.00a 299.24 + 1.25a
CCF12% 304.43 + 8.21bed 312.03 + 1.05a 305.57 + 1.73abc 291.97 + 3.61ab
CCF16% 308.15 + 7.42bc 293.88 + 5.00abc 303.94 + 6.55abc 287.06 + 4.79ab
CCF20% 302.30 + 1.96bcde 286.14 + 6.46abc 293.95 + 3.83bcd 282.59 + 3.15be
xS AEMEIEAER O ~ 20 cm 118 pH
LB IR i TR R
CK 7.92 +0.02a 8.18 £ 0.00a 8.04 £0.01a 7.97 £0.10a
DP 7.92 +0.03a 8.13 +0.04a 8.00 £ 0.02a 7.89 +0.02a
CDP6% 7.85 +0.01ab 8.22 +0.04a 8.08 £ 0.05a 8.02 + 0.06a
CDP8% 7.74 + 0.04¢ 8.17 +0.03a 8.04 + 0.03a 7.90 +0.03a
CDP12% 7.81 +0.06bc 8.12 +0.04a 7.99 +0.07a 8.02+0.01a
CDP16% 7.80 + 0.03bc 8.09 £ 0.09a 7.96 = 0.09a 7.90 +0.08a
CDP20% 7.78 + 0.06bc 8.10 £ 0.02a 7.98 +0.03a 7.98 +0.05a
CF 791 £0.01a 8.17 £ 0.00a 8.00 £ 0.03a 7.99 + 0.06a
CCF6% 7.80 + 0.04bc 8.16 £ 0.03a 8.06 £ 0.02a 7.98 +0.05a
CCF8% 7.79 + 0.01be 8.16 + 0.08a 8.03 £ 0.08a 7.99 +0.02a
CCF12% 7.76 + 0.01bc 8.15 +0.00a 8.02 + 0.00a 8.03 £0.10a
CCF16% 7.73 +0.01c 8.13+0.01a 8.00 £0.01a 7.95 +0.05a
CCF20% 7.71 £0.01c 8.10 £0.07a 7.97 £0.04a 7.99 £0.01a
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Effects of sulfonated carbon-based compound fertilizer on wheat growth and soil nutrients in salinized aquic soil
CHENG Yun-long', ZHENG Wen-kui" ¥, GAO Qiang’, WANG Chun', GUO Xin-song’ ( 1. National Engineering
Research Center for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment, Shandong
Agricultural University, Taian Shandong 271018; 2. Shandong Lubei Chemical Co. Ltd, Binzhou Shandong 251909;
3. Shandong Nongda Fertilizer Technology Co. Ltd, Feicheng Shandong 271600 )

Abstract: In order to explore the application effect of a new sulfonated carbon-based compound fertilizer prepared by low
temperature carbonization technology of organic waste sulfuric acid on wheat in coastal saline soil area, a field experiment was
conducted. The effects of no fertilization ( CK ), diammonium phosphate ( DP ), 15-15-15 ternary compound fertilizer ( CF )
and ternary compound fertilizer with carbon addition of 6%, 8%, 12%, 16% and 20% on wheat dry matter accumulation,
yield, nutrient utilization rate and soil nutrient status were studied. The results showed that the application of biochar-based
compound fertilizer significantly increased the grain yield of wheat, and the grain yield of wheat was increased first and then
decreased with the increase of the proportion of biochar. The yields of CDP8% and CDP12% treatment were better than that
of DP treatment, which increased by 6.42% and 5.82%, respectively. Compared with CF treatment, CCF12% treatment
in ternary carbon-based fertilizer increased grain yield by 4.92%. The addition of biochar can increase the accumulation of
nitrogen, phosphorus and potassium nutrients in plants, so as to improve the utilization rate of fertilizer nutrients. Among
them, carbon addition of 6% ~ 12% showed the best effect. The application of biochar-based compound fertilizer could
improve the soil available nutrients in different growth stages of wheat. In the jointing and booting stages of wheat, soil nitrate
content was significantly increased by 17.40% ~ 40.34% and 5.45% ~ 12.31% for the two types of carbon-based compound
fertilizers with carbon content of 6% ~ 12%. At the mature stage, soil available phosphorus contents under CDP6%, CDP8%
and CDP12% treatments were significantly higher than that under DP treatment, with an increase of 8.49% ~ 13.95%. In
addition, the application of sulfonated carbon-based compound fertilizer significantly reduced the soil pH in the surface
layer of wheat in the green stage compared with the ordinary compound fertilizer. In conclusion, the application of sulfonated
carbon-based compound fertilizer with biochar addition of 6% ~ 129% had a positive effect on improving soil available nutrient
content, and could improve wheat grain yield and nutrient utilization efficiency.

Key words: sulfonated; carbon-based compound fertilizer; wheat; production; soil fertility
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