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KRHRLE, HRIHZIEE Mm% 8. B, 70
WS LM RS2, 5 AR Dt — 20 R R B3 N Rl
PR N FLAE v B T XA P B e ROR R i B
ST

1 MR5ERE

1.1 RIG MR S 4R

RI6 23 9T 2022 41 2023 4 5-10 H 7E 5 M
AR ST R DO ROBUHEAT , ST R 2 AR H [R]
SEALAT . IR PRy i R, FEA AL
AR: pH 5.04. HHLA 45.7 g/kg. 4% 2.30 g/kg-
A% 28.2 mg/kg. A 168.9 mg/kg.

Pk E R RO R A 3 A
TR AL ERE: A EE R
JE, R HLIE 484.2 g/kg, & N:P,0s:K,0=
10%:8%: 8%, FH ML & 34.2%, & 100 kg 7 K
% 17.39kg. BERE—%% 18.19 kg BREZH 16.00 kg

PR HLAE 48.42 kg; T RHHLEHLERE, 2
N:P205:K20=6%:5%:5%, FFEA AL 680.3 g/kg,
A PR & = 39.4%, £ 100 kg 75 R & 10.33 kg, B
PR —%z 11.37 kg BRIEREF 10.00 kg R A HLAE
68.30 kg: IMAAHL LA BRI, WA HAL
496.6 g/kg, i N:P205:Ko0=6%:10%:10%, 1
HUR & & 33.7%, £ 100 kg 75 JR % 7.61 kg. W
R — % 20.46 kg BRERHH 20.00 kg KA HLAE
49.66 kg, HIHE A (N:P20s:K0=15%:15%:
15%) « JRZE (F N46%) .
1.2 It

I B 5 AMAEEE, &AL BEARNE R & 4
1R WE/NX AN 245 m? (K 7 mx 5
35m) , 3XER, MHILXAAY], /X 51T,
BAT 26 B, B 2 ¥k, % 10.61x10° #k/hm?.
TR 16 oAt I T) A 7 A B ) SR A ML B A HE T 8
ITHHERFROR

x1 TEEELEMERERE

Table 1 The amount of fertilizer applied under different fertilization treatments kg/hm?

RbFR JilE ! 127455 N & Total nutrient input
Treatment Fertilizer N P,0s K,0
T1 AL 0 0 0

T2 AR IBEAR, FLiti B S A HE 900 keg/hm?, FMHIB 4% 45 kg/hm? 180 135 135

T3 FEHEIRATEL 1800 kg/hm?, ASiEAE 180 144 144

T4 FHEIELAEEL 3000 kg/hm?, AEHE 180 150 150

T5 LI ACAL 1500 kg/hm?, FEHTIE A% 90 kg/hm? 180 150 150

1.3 MEMBSRHZ*

1.3.1 3% 4 WRIGFTER N HEUZE “S” B
BUREY R 0~20 cm (- 3ERE S, IF T Uk
FEA/NXCRAE 0~20 cm [ H3ERE S, SR pH %k
MWE pH, K FH E 5 B2 |kl 8 A LR & =,
KAFRERZNE 2RSSR, RHAHESERLE
RN E A SR, R KA RV I e T8 R
é\E[B]O

132 A¥E TEREAMY, SNXIERAEK
Rk — 3 H R AREEM R 10 ¥k, BHRZE
HFIFFRL 2 #8435 20 30T 105 °CF 4 30 min,
60 CCHEFHF M EIEE, e TE, KRIFsE b
AR

133 REHKR  @REGERE, &Kk K H
— 3 H R AR = Mk 6 bR, e MR

M. BT R E SR ZMR . PR s SRR
LB RRTVES 2 (8] () PR B 2 e B R T
BT R P B AR R AR A B AR T
0 [E) R B 5 T4 B 9 BE AL 1000 iy e 1) B =
134 Frfe it RGBT BERIL I 1 &R
FERLFE i FH 1000 5 5 BT 46 b 5 = RSB E K, R
M Z AR e &8 (HFRE S ,
K e VR e SCRE R S CHFFRLE 2
H:) [14-16]0

13.5 #&. #., ##RE 2 {EEPUcker, &4
NIXBENLREE 6 BRARN K3 — 8o m e rbik, M
T ERIR D fabr . K m GERE PR 23 9 25 R
ki 2 #5845, 48 HF 105 °C&F 30 min J5, T 60 °C
TR TR E, REHEYERERLRE, K
H HaSO4-H 0. BRATH &, SR A EIL IR E B0EN E 4
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AEE. HE ke 2BS &, KIEEE
M A8 a8, i EERE. B R R a3,
BARMAHZE (%) =mRA R DRI E /A
Ex100; BERKRFUFE (kgkg) = GliaX =&
SRR PR e, FH, AR R RE
N FH 28R AR 27 2 2 17190,
1.3.6 2 TEREGRE, SA/NXm gk
ST mRRNFREE, HHEEANE.
1.4 HIELES S

¥ FH Microsoft Excel 2010 f DPS %45 &b 3
RGAT AR LB 5 500, BB B3 % R ik
(LSD) #4777 250 #r, K H Origin 8.0 ¥ fF
il

7200.00 2022

P& Yield (kg/hm?)

2 HEREHDMH

2.1 AELEESR=EMNFN

M 1 AR, 5 T ACFRAREL, &R Ab B
R e R B RS T 1504.27~1668.93 kg/hm?,
HEIE A 30.79%~34.16%, SACH R 2 PR R R
FZET T A, T3, T4 F1 TS AFE =% 2 457
BI85y 5N 6466.45 ., 6497.45 1 6554.54 kg/hm?,
B T2 KB IR 76.57.107.57 1 164.66 kg/hm?,
HEWE 2> 5N 1.20% 1.68%A1 2.58%, [ T1 4bFE
Gb, FACEEEREEE 2 EERARE . AT, 3
MEHTHE IR S LA LG, 55 Re (R 2k 1R
VIR IR, DT 8 i v S 7 B o

2023

oo NN | [N . DN . (NN . DN | (R . (B . (R R

T1

ARR/NGFRR RIS P<0.05 EREEKT. FHE.

a a a
a a
6600.00 | a a
a
6000.00
5400.00
b
b

4800.00 - é

T2 T3 T4 T5 T1 T2 T3 T4 T5

Kb P Treatment

Different lowercase letters indicate significant differences at P < 0.05 level. The same below.
B REAEER>E
Fig.1 Yield of sorghum of different treatments

22 AEIEXNSREMENEI

ME 2 AT, 5 T1 ACBRAIEL, it 0 Ak 3 i
R N T 3251.89~3715.43 kg/hm?,
HEME 9 29.33%~33.51%, FAbFE 2 AR ZE AR
VIE¥EEST T1 A3, T3, T4 A TS 4B 2

R E 57708 14 666.62. 14 697.20
A 14 801.76 kg/hm?2, % T2 kLB 53 hn 1
328.40 . 358.98 1 463.54 kg/hm?, i 4> 7 A
2.29%- 2.50%FH 3.23%, BR T1 &bFEAL, 5403 (H]
FRIRIZEMAE YR 2 FERIREE .

x2 TEEELENSREYE

Table 2 Biomass of sorghum of different treatments kg/hm?
" FFRZEY) B Grain biomass ZEH2EW) & Stem and leaf biomass K2 & Total biomass
H
Treatment 2022 2023 S 2022 2023 A 2022 2023 A
Mean Mean Mean

T1 5029.50+134.40b 4741.72+139.80b 4885.61
T2 6549.00+149.70a 6230.75+169.95a 6389.88
T3 6588.00+191.85a 6344.89+185.10a 6466.45
T4 6609.00+175.55a 6385.90+179.70a 6497.45
T5 6654.00+£169.95a 6455.08+173.85a 6554.54

6319.50+281.40b 6081.94+163.95b 6200.72
8128.50+266.55a 7768.18+298.20a 7948.34
8269.50+228.30a 8130.85+270.30a 8200.17
8356.50+292.80a 8043.00+255.00a 8199.75
8407.50+280.65a 8086.95+299.85a 8247.22

11349.00 10823.67 11086.33
14 677.50 13 998.93 14338.22
14 857.50 14475.74 14 666.62
14 965.50 14428.90 14 697.20
15061.50 14542.03 14 801.76

ARB/NGFRR RIS P<0.05 EREEKT. FHE.

Different lowercase letters indicate significant differences at P < 0.05 level. The same below.
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23 AEIEMNSRRZMHEREIN
&30 H, MRmEm4RE, 5 T1 A
b, & i IR Ak B ) v SR S 3 T 0.09~
0.15m, HEIE AN 3.66%~6.09%, ATk 2 1
SEET T A, 5 T2 AFAMHE, T3, T4 F1T5
Ab B e R = T 33 N T 0,041 0.06 A

0.07 m, FEHE4 %N 1.57%. 2.35%F1 2.75%, *H
thTS AbBE P bR B, AR 2.6l m, =

THAMAEE, B T1ALERAL, S ACBR ] 2 SEFE R
ERARE. NEMHESRE, 5 T1 LB, it
JIE Ak 38 () vy T3 23 I 1 1.77~2.83 mm, J1HE
N 13.30%~21.28%, AP 2 EHEE ST T1 &b
B, DLTS AP 2RO, N 16.13 mm, =
FHANALEE, BR T1 AL, S ACEE R ZEH 2 £
ERARE, NEKLSEREE, 5 T1 LML,

Jite FES A B () v P R I N T 1.67~2.55 em, 3
MG N 5.14%~7.84%, #ALHE A1 FEK 2 18 E 5
T T1 A4b#; 5 T2 AbEEAHEL, T3. T4 A1 TS &2
M G PRI N T 0.67. 0.54 F110.88 cm, 1
& 43N 1.96% 1.58%F1 2.57%, o T5 kb3
R REK N 35.06 cm, T ILARALEE, BR TI
WEEAN, FALFRRIEEK 2 EHERAEE ., NT
WESERE, 5 T1AATEMEL, HAE~EE r & R-F
BT REBINT 2.51~3.55 g, BN 13.60%~
19.23%, FAbPE 2 FEWEFE ST T1 AR, 512
AEFRAREL, T3. T4 Al TS AL 92738 ki &
ST 0.80. 0.56 Fl 1.04 g, 38 1E 4 5 N
3.81%- 2.67%F1 4.96%, HA1 TS5 AbEE ) = 3P4
TRiER A, N2201g, & THABLRE, B TI
AEFRAL, FACFRE TR 2 FEHER AR E

%3 FEMBLENERREMR

Table 3 Agronomic traits of sorghum of different treatments

## Plant height (m)

ZEH Stem diameter (mm)

K Panicle length (cm)

TF-kiZE 1000-grain weight (g)

AL

Treatment 2022 2023 l\i//?]e%l;l 2022 2023 l\i//;‘le%l;l 2022 2023 l\i//;‘le%l;l 2022 2023 lf/?e{jin
T1 2.55+0.13b 2.37+0.11b 2.46 14.17+0.53b 12.43+0.23b 13.30 33.00+1.42b 32.02+1.43b 32.51 19.90+0.44b 17.01+0.43b 18.46
T2 2.65+0.15a 2.44+0.13a 2.55 15.60+0.45a 14.53+0.34a 15.07 34.44+1.62a 33.92+1.34a 34.18 23.20+0.54a 18.73+0.34a 20.97
T3 2.67+0.17a 2.51£0.12a 2.59 15.60+0.56a 15.03+0.29a 15.32 34.89+1.43a 34.81+1.28a 34.85 24.50+0.51a 19.05+0.37a 21.77
T4 2.72+0.15a 2.48+0.13a 2.60 16.97+0.62a 15.17+0.27a 16.07 34.78+1.42a 34.67+1.42a 34.72 24.30+0.37a 18.77+0.33a 21.53
TS 2.69+0.19a 2.54+0.12a 2.61 16.88+0.51a 15.39+0.23a 16.13 35.11+1.28a 35.01+1.33a 35.06 24.80+0.67a 19.21+0.26a 22.01

2.4 AEEBX SR MR

HHEE 4 WI 50, it B WORE A HLICHL S IR X =
RRRL R T . NXBER S EE, 5
T1 ACEEARLL, i A 2 (1) vy G SRR VE b & P 1Y
BN 3.12%~10.36%, T4 A1 T5 AbFE 2 35 B2
mT T1ANEE, 5 T2 AFEEAEEL, REAHLIEHNE
TR A AL B ) v SR SRR VE B S TS0 T 1.13%~

7.02%, FHAbFE 2 I EFARE,

Mg

E, 5 T1 B, HAC AL B & SRR A )
BRI T 3.95%~8.47%, 2022 £ T4 fil TS &b
HEEST T4, 20203 8 AHERAE
¥ 5 T2 IR, T3. T4 A TS5 ALFE )& R
TEES NPT 1.63%. 3.80%F1 4.35%,
FHHE 2 HEERIARE

x4 TEEELEHN SR MR

Table 4 Quality of sorghum of different treatments

%

KT SCHEVERY £ Amylopectin content H* &5 Tannin content
Treatment 2022 2023 H){H Mean 2022 2023 #J{H Mean
Tl 51.91£1.27b 51.14+1.25b 51.53 1.7940.05b 1.73+0.06a 1.77
T2 53.52+1.36ab 52.75+1.37ab 53.14 1.86+0.06ab 1.81£0.07a 1.84
T3 54.14+1.54ab 53.33+1.49ab 53.74 1.90+0.08ab 1.83+0.09a 1.87
T4 56.05+1.51a 55.76+1.39a 5591 1.9340.06a 1.89+0.10a 1.91
TS 57.07+1.40a 56.67+1.34a 56.87 1.95+0.07a 1.88+0.10a 1.92

2.5

TREIIEX SRR, B HFDRRENTNT
B 2 B 1 AN Rt I Ak B A v R

B BRTR

SEN. NEREMERESR, 5 T2 ABEAME, T3.
T4 F1 TS PR ER R PR T 7.27,
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6.22 #19.07 kg/hm?, H40E 73514 5.03% 4.31%
16.28%, TS KA KXRRERE, FHAH
153.60 kg/hm?, 2022 4% jifs A &b B 18] 22 5 A &2
#, 2023 4F T3~TS WePEEE T T2 /b3, M
FREESE, 5 T2 ML, T3, T4 M1 TS &k
B RMRRE YRS T 1.27. 1.72
2.47 kg/hm?, SRS 51 4.00%. 5.41%H1 7.76%,

TS WFE R R E R E, 0N 34.35 kg/hm?,

2022
(a) 165 -

BARMA R
Nitrogen accumulation
(kg/hm?)

(b) 368

(kg/hm?)

BRI R &
Phosphorus accumulation

2022 4F 5 il A 3 [R) 22 T A WL, 2023 4F TS Ak
HEERT 208, NIRBRESR, 5 T2 4
FEAEL, T3. T4 F1 TS5 ALFEAER AN 28T 14
WIHRE T 13.35. 12.38 F19.15 kg/hm?, H41E 43 5
N 7.44%. 6.89%F1 5.10%, LA T3 AbEEHIHH R AL R
B, FHA 192.90 kg/hm?, 2022 4 T3. T5
WS T2 WP R R, 2023 4 T3~TS5 AbHE 2
FET T2 Wb,

2023

a a a a a a a
150 b
135+
120 -
105 .
sof [l e

ot

a a a ? ab ab i
322+ b
27.6
b
23.0 c
18.4 -
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© 4 225
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125 .
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E2 TERELENSRA. 8. #F0RRENTMN

Fig.2 Effects of different fertilization treatments on nitrogen, phosphorus, and potassium nutrient accumulation in sorghum

2.6 ARILIEISRAERFIHERNI

F 5 R T AN A R A B 1) BERHFI FH 26075 00
MEMFHZEE, 5 T2 AHEAHE, T3~TS AH
BAEFMAIFH 2853 0 P33 1 16.32%~22.14%,
o TS A PR R R R R IA 5] 33.38%,
2022 4 T3 Fl TS AbEE R 2% &1 T2 AbPE, 2023 4
BB EET T2 A3, 5 T2 AFEMLEL, T3.
T4 F1 T5 Kb B2 -F 255 AR R WA FH 2R 2 4 = T
5.72% 6.13%F1 12.40%, Frb TS5 b PE P 35
AER A R, N 8.25%, TS ALFE 2 4R

FZET T2 4B, 5 T2 AeFEEAMEL, T3. T4 f1TS
Aab B (S 358 A SRR FH 40 il = T 16.36%-
10.12%H1 4.85%, Fr T3 Ab 3 {1 35 4 i 2 W 7|
M %ERE, N47.95%, 2022 4F T4 b B E & T
T2 4bFE, 2023 4EADFR 2T T2 AbHE,
MABRL AR 22 80R E, 5 T2 MM, T3~
TS Ab B AR 2 303 7 0 3448 = 17 0.73~
1.23 kg/kg, A TS B FFI RALAR =R IE 3
T 9.28 kg/kg, T HAALEE 0.33~1.23 kg/kg, %4k
HOAER R EET T2 48, 5 T2 /B, T3.
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Table 5 Fertilizer utilization rate of sorghum of different treatments
FMFIFH # Appearance utilization rate (%)

SR 230 HH

AL

Treatment % Nitrogen fif Phosphorus #f Potassium
2022 2023 HI{E Mean 2022 2023 HJ{E Mean 2022 2023 HJ{H Mean
Tl - - - - - - - - -
T2 30.76+1.58b 23.89+1.76b 27.33 7.09+0.49b 7.60+0.29¢ 7.34 43.11£1.56b  39.32+1.90b 41.21
T3 32.83+1.33a 31.90+2.14a 32.37 7.14+0.42ab  8.39+0.44b 7.76 43.81+1.74b 43.81+1.85a 47.95
T4 31.58+1.71ab  32.00+1.88a 31.79 7.26+0.35ab  8.32+0.27b 7.79 49.20+2.11a  41.55+1.95a 45.38
TS 33.50+1.34a 33.26+1.30a 33.38 7.61+£0.31a 8.90+0.34a 8.25 44.00+2.03b  42.43+1.95a 43.21
A3 % Agricultural efficiency (kg/kg)
Tréa&tfen ¢ % Nitrogen fif Phosphorus #f Potassium
2022 2023 ¥){H Mean 2022 2023 ¥){H Mean 2022 2023 #J{H Mean
Tl - - - - - - - - -
T2 8.14+0.22¢  7.97+0.19¢ 8.05 11.26+0.34a  11.03+0.25a 11.14 11.26+0.34a  11.03+0.25a 11.14
T3 8.66+0.15b 8.91+0.15b 8.78 10.82+0.29a  11.13+0.30a 10.98 10.82+0.29a  11.13+0.30a 10.98
T4 8.78+£0.29b  9.13+0.37ab 8.95 10.53+0.40a  10.96+0.33a 10.75 10.53+£0.40a 10.96+0.33a 10.75
TS 9.03+0.38a  9.52+0.39a 9.28 10.83+0.36a  11.42+0.32a 11.13 10.83+0.36a  11.42+0.32a 11.13

T4 F1 TS5 4b 28 1) B JE AR 5 30% 2 P Bk T
0.16+ 0.39 1 0.01 kg/kg, H - TS &bE &+ T3 M
T4 Jb3E, FAbEE 2 SEMERAEE; 5 T2 AhFAH
Eb, T3. T4 A1 TS5 AbFE 4 AEAR 222805 50 il -3 B
ik 7 0.16. 0.39 1 0.01 kg/kg, o T5 4b¥E & T
T3 Al T4 AbFE, HAbPE 2 FEEFYIRE .
2.7 AEAIEXS IR S A F2 0T

ERIRE, AR IR AR (R
6) . pH Jjifi, 13 pH EHT a0, Kab
pH P35 T1 AL B 53 54 F+ 0.13~0.23; 5 T2 4b
AL, A3 13 pH ¥ PR, Kb
QEERIAEZE . GHUR AT, SAEEHURE

T1 AbFEF 3600 1.39~3.18 g/kg: 5 T2 AFAHEL,
T3. T4 F1 TS5 B AR SA M &S,
BIEIn 0.92~1.79 g/kg, B T1 AbFE4h, HALEE 2
FERBARE. 2ETTH, SOBEEER T
S TN 0.08~0.21 g/kg; 5 T2 AbFEAHLEL, T3.
T4 F1 TS5 ACHE ()4 5356 B &%, 38
0.09~0.13 g/kg, B& T1 AbFEAL, RALFR 2 FEEF Y
ANEFE . ARSI, &0 B T1 AP
BIH8 N 24.00~37.37 mg/kg, FAEFE 2 KR E R
T T1 b3 5 T2 b¥AHE, T3, T4 A1 TS 4b2E
ARERRE G MM ES, P8 6.42~
13.37 mg/kg, B T1 AbEEAL, 2022 45 402 5 3%

Fz 6 TREERGIERTIZRBIRR
Table 6 Soil fertility status of different treatments

b pH HHLF Organic matter (g/kg) 4% Total nitrogen (g/kg)
Treatment 2022 2023 Y116 Mean 2022 2023 115 Mean 2022 2023 Y18 Mean
T1 5.03+0.10a  5.04+0.13a 5.04 45.50+1.33b 43.80+1.11b 44.65 1.95+0.05b  1.90+0.05b 1.93
T2 5.17£0.13a  5.36+0.10a 5.27 46.90+1.08ab 45.17+1.15a 46.04 2.04+0.07ab 1.97+0.08ab 2.01
T3 5.09+0.11a  5.29+0.20a 5.19 47.30+1.19ab 46.61+1.27a 46.96 2.10+£0.04a  2.10+0.10a 2.10
T4 5.15£0.12a  5.18+0.18a 5.17 49.00+1.32a 46.66+1.29a 47.83 2.14+0.05a  2.10+0.09a 2.12
TS 5.15£0.20a  5.19+0.13a 5.17 48.30+1.35a 46.54+1.51a 47.42 2.16+0.04a  2.11+0.04a 2.14
b3 A %1% Available phosphorus (mg/kg) T Available potassium (mg/kg)
Treatment 2022 2023 ¥J{8 Mean 2022 2023 ¥J{8 Mean
T1 54.90+2.51d 49.33+2.57¢ 52.12 181.30+4.55¢ 141.26+3.43¢ 161.28
T2 70.00+2.16¢ 82.23+3.11a 76.12 335.40+5.70b 286.48+5.78b 310.94
T3 94.20+3.24a 82.93+2.89a 88.57 339.70+5.08b 289.78+6.52b 314.74
T4 85.30+3.33b 79.77£3.01b 82.54 374.80+5.99a 304.51+6.47a 339.66
TS 95.80+3.59a 83.18+3.10a 89.49 381.60+6.15a 285.48+6.67b 333.54
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Table 7 Economic benefits of sorghum of different treatments Jt/hm?  Yuan/hm?

FeE e JEA Cost Hi e FEEl

A Yield (0] 3 N O t/

Treatment e utput by iR Vi) oAb &l et _Output/

(kg/hm?) value Seed Fertilizer Pesticide Others Total benefit Input ratio

T1 4855.6 53411.6 450.0 0.0 600.0 21 750.0 22 800.0 30611.6 2.343
T2 6389.9 70 288.9 450.0 4284.8 600.0 23 250.0 285 84.8 41704.1 2.459
T3 6466.4 71 130.4 450.0 4143.6 600.0 21 750.0 26 943.6 44 186.8 2.640
T4 6497.5 71472.5 450.0 5370.0 600.0 21 750.0 28 170.0 43 302.5 2.537
TS 6554.5 72 099.5 450.0 2609.8 600.0 23 250.0 26 909.8 45189.7 2.679

FPEAE =AY A= A A E AR BN . 20222023 SR FRIOW AN N 11.0 Ji/kg, HARE 4.5 si/ke, JRE 2.4 silke, B
B —% 3.8 Jo/kg, BREREM 3.6 si/ke, REEHLAE 0.562 Ji/keg, 172302 si/kg, 1% 1.790 si/kg, TI #2378 ji/kg, FiF 15.0 Ji/kg, H
b iAs EEAFENEE L, AN TH BB, B, FTZRBGR.

Output value = yieldxprice; Net benefit = total output value of sorghum — total cost. From 2022 to 2023, the average purchase price of sorghum was
11.0 yuan/kg, compound fertilizer was 4.5 yuan/kg, urea was 2.4 yuan/kg, monopotassium phosphate was 3.8 yuan/kg, potassium sulfate was 3.6
yuan/kg, organic fertilizer from distiller’s grains was 0.562 yuan/kg, type I was 2.302 yuan/kg, type II was 1.790 yuan/kg, tape 1II was 2.378
yuan/kg, and seed was 15.0 yuan/kg. Other costs include mechanical land preparation and artificial seedling transplanting, topdressing, spray

insecticide and harvesting.

T A R Ak B s G P A S AR AR R, 3 EUA
) Ab HE = B LA A], TS AbHE 2 P =t
2.679, =T HABALEE 0.039~0.336.
3 1R
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Effect of Organic-Inorganic Compound Fertilizer from
Distiller’s Grains on Yield, Quality, Nutrient
Uptake and Utilization of Sorghum

Xu Hao', Wei Quanquan?, Tan Hongwei', Gou Jiulan?, Ran Xuesong',
Zhang Meng?, Song Nanling', Liu Lingling?, Gu Xiaofeng?, Lu Xibin'
("Kweichow Moutai Distillery (Group) Circular Economy Industrial Investment and
Development Co., Ltd., Zunyi 563100, Guizhou, China; 2Institute of Soil and Fertilizer,
Guizhou Academy of Agricultural Sciences, Guiyang 550006, Guizhou, China)

Abstract A two-year field experiment was conducted from 2022 to 2023 in Zunyi, Guizhou Province. Five
fertilization treatments, no fertilization (T1), farmer’s habit fertilization, basal application ordinary compound
fertilizer 900 kg/ha and topdressing of pure N 45.0 kg/ha during panicle stage (T2), basal application type I
fertilizer 1800 kg/ha, no topdressing (T3), basal application type II fertilizer 3000 kg/ha, no topdressing (T4),
basal application type III fertilizer 1500 kg/ha and topdressing of pure N 90.0 kg/ha during panicle stage (T5)
were set up to study the effects of different organic-inorganic compound fertilizers from distiller’s grains on
sorghum yield, quality, nutrient uptake and utilization. The result showed that compared with T2 treatment, the
sorghum yield of T3, T4, and T5 treatment increased by 76.57, 107.57, 164.66 kg/ha and total biomass increased
328.40, 358.98, and 463.54 kg/ha. Compared with T2 treatment, the amylopectin content in sorghum from T3 to
T5 treatment increased by 1.13%-7.02% and and tannin content increased by 1.63%-4.35%. Compared with T2
treatment, the nitrogen accumulation of T3, T4 and T5 treatments were increased by 7.27, 6.22, 9.07 kg/ha, the
phosphorus accumulation were increased by 1.27, 1.72, 2.47 kg/ha, the potassium accumulation were increased
by 13.35, 12.38, 9.15 kg/ha. After harvesting of sorghum, T3, T4 and TS5 treatments could all maintain or increase
soil nutrient content. The two-year average net benefit of TS treatment were 45 189.7 yuan/ha, and output/input
ratio were 2.679, higher than T2, T3, and T4 treatments. In summary, both the one-time basal application of Type
I and Type 1I and basal application of Type III + topdressing of nitrogen at panicle stage methods could improve
the yield, nutrient absorption and utilization, and maintain soil fertility levels. We suggested that when labor is in
sufficient, the former is preferred; when labor is sufficient, the latter is an alternative.

Key words Organic-inorganic compound fertilizer from distiller’s grains; Sorghum; Yield; Quality; Nutrient

uptake and utilization



