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Effects of Different Planting Patterns on the Yield of Qingyang Red
Wine Millet in the Dry Plateau Area of Longdong
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Abstract: To screen a high—yield and efficient cultivation mode of Qingyang red wine millet suitable for the ecological
conditions in the dry plateau area of Longdong, this study conducted a comparative experiment with 5 planting modes, soil-covered
hole seeding (SCHS), flat hole seeding (FHS), double-ridge furrow seeding (DRFS), micro—ridge hole seeding (MRHS), and open—
field hole seeding (CK), to systematically evaluate their effects on crop yield, economic benefits, and nutritional quality. Results
showed that SCHS exhibited the optimal comprehensive performance: its yield reached 3 696.0 kg/ha, representing a 64.82%
increase compared with CK, the net profit was 11 976.4 Yuan/ha with an 79.98% increase relative to CK. Meanwhile, SCHS achieved
the highest contents of crude protein (126.6 g/kg), crude starch (794.4 g/kg), amylose (303.0 g/kg), and lysine (1.9 g/kg). FHS and
MRHS ranked second, with yields of 3 196.5 and 3 184.5 kg/ha, respectively, and net incomes of 9 528.9 and 9 470.1 Yuan/ha,
respectively. The yield in DRFS was 3 063.0 kg/ha with the net income of 8 874.7 Yuan/ha. Although CK had a relatively high ether
extract content (39.2 g/kg), it showed the lowest comprehensive yield and benefits. All mulching treatments exhibited significant
effects of rainwater harvesting, soil moisture retention, and temperature increase. As the optimal mode, SCHS can effectively
coordinate and significantly improve the yield, nutritional quality, and planting economic benefits of Qingyang red wine millet,
making it suitable for expanded demonstration and promotion in Qingcheng County and similar ecological regions.
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FHS. DRFS, MRHS A HE AR S H 28 H,
B CK #2077 2 do FK1THALL SCHS Zb PR R, H 6
A 19 H, % CK4#£Hi5d; FHS, DRFS, MRHS 4t
FESh 6 A 21 H, # CK #2573 d, 2R LL CK
W, N7 H23H; FHS /b3HEm, H 7 H 27
H; SCHS. DRFS, MRHS #:¥#% 7 H 25—26 H .,
WEIKHILL SCHS Ab¥Efe L, 8 J1 1 H, &L 56
d, ¥ CK K 8 d, A MAIRA:F W CK EK
3~5d, H:¥ FHS. DRFS ZbFf K, #8132 d;
SCHS. MRHS 43 %1% 130, 131d, 4F %)% CK 4
£ 3. 4d; CKidH, R 127d.
22 REAIL TR AL 5 R LMK 6 % vh

M1 2% 2 AL, O ()RR A8 X0 B BH 219 45 1Y)
PR EVRREA W5, AR . B
BARRA T AR T CK, BEAAR B WK T
CK, T “MAERMMREGRAMEIAZ AR 1
PRI . b, PRm DL FHS AP AR, N
92.6 cm, 5 DRFS AbFRZESARE, WEERT
CK(P<0.05); SCHS. MRHS 4bHH4:E, 205 Hh
91.2, 91.5em, 5 CK ZRARE(P>0.05), MK
DL SCHS AbFiE K, }y26.5 cm, FHS Zb3isge, K
26.1 cm, FHS 5 SCHS 4bHiZ: 53 A B2 (P>0.05),
¥ E ST CK(P<0.05). #HA%EELL CK fiem, BT
PREL 30.67 TT bk /hm?, B3R T A BN (P<
0.05); DRFS ZbFEAR, BUMRECH 25.33 T #k/hm?;
SCHS AbFRARAIG, BERECH 28.00 Jitk /hm?, Hupkfd
FARRR B L) SCHS AbBfR =, 20518 18.92,
1553 g, & TCK(P<0.05); FHS. DRFS,

x2 AEMEEKXTRELESHREMEIK!
thim  BERK BRE RS spRRiE

A3 /em fem  /(J7#k/hm?) /g lg
SCHS 91.2ab 265a 28.00 b 18.92 a 1553 a
FHS 926a 26.1a 26.33 ¢ 17.57 ab 14.28 b
DRFS 923a 253ab 2533d 1743 ab 1422 b
MRHS 91.5ab 25.1ab  26.00 ¢ 17.67 ab 1441 Db
CK 86.7b 195b 30.67 a 10.95 b 8.60 ¢

DR 71 335 R B N B F4 & w4 28 8] £ 7 83 (P<0.05),
'F]g]o

MRHS 4b3AHIE, HpREEE Y T CK(1095¢), H
ZRAREFEP>0.05), R EYREST CK
(8.60 ¢)(P<0.05).
2.3 RREVAFL AT R R ALIE B 50 60 % om

H 3R 3 ATLAE Y, AR iR s =00 e PR £ 100
BEFMEEARERWN, SABEHER . M
REWG . RLVEND . T UE M B 2R % i S A AE W
W25, BRI E AR EEA
FEAPER . HrHEN & L) SCHS AbHif s,
M 126.6 g/kg, ‘BT DRFS ZbHUAI CK; FHS 4k
AR, h126.1 glkg, 5 SCHS. MRHS #bH[E]JC
WEXER, BFEET DRFS AFEF CK(P<0.05).
HIRE W & LA CK fc, M 39.2 g/kg, 5 DRFS Ab
MESARE, BEST SCHS, FHS, MRHS 4t
H; SCHS AP, M 35.4 gk, BEMT LA
AEFR(P<0.05). £ BEMEALER R GERY 1 i 22 A
B, HEEET CK, HALLSCHS AP &,
H 7944 g/kg, HEETER T LA SCHS Kb &,
1 303.0 g/kg, T DRFS 4b#E . CK; CK fix
ik, 4 250.1 g/kg, R & LA SCHS AbFHR &,
1.9 g/kg, 5 FHS. DRFS, MRHS Zb¥H2% F R

£, BEST CK(P<0.05).
%3 AEMEERMKRLES SREOEME  gke

fb *ﬂ/\%fl *Ej'iﬁﬁ *ﬂ/\ﬁj} E’iﬁ\#ﬁj*ﬁz\ ?ﬁﬁfkjﬁ
SCHS 126.6a 354d 7944a 3030a 1.9 a
FHS 126.1a  37.1c¢ 792.7a 2745ab 1.7a
DRFS 125.1b 388 ab 790.1 a 268.8b 1.5 ab
MRHS 1257 ab 374c¢ 791.8a 2740ab 16a
CK 1242b 392a 7889b 250.1bec 13b

2.4 RREVILTKOLLIE B 5 B0k

Y 1 AT, A [ ok S 0 B BH 21090 45 ™
WD, A R A BT K ORI AR AL
o B E ST CK. Hh, SCHS 4B A
PRI, 3K 3 696.0 ke/hm?, 35 S T A b B
(P<0.05), % CK(2 242.5 kg/hm®) 347~ 64.82% ;
FHS., MRHS., DRFS AbBRYT & 7= wdd @, 5k



10 4] AT, A AN R REAR O Bl < S0 DX DR PRI A3 7 B 52 ©925+

4500 1
4000
3500
3000 F
2500 f
2000 [
1500 [
1000 [
500

74/ (kg/hm?)

b b
I I |
DRFS MRHS CK

b
FHS
Yty

B 1 AELASEXKALES =2/
3196.5, 3184.5, 3063.0 kg/hm?, /5% CK 147~
42.54% . 42.01% . 36.59%, —H Z[02ESANDH
(P>0.05), ¥RERET CK(P<0.05),

2.5 REIFRAHAEX K FRLLIE 52252k 5 0%

M 4 AT, KA BEAIREAAME, B
6 134.0 JG/hm?, CK 4 4 334.0 Jo/hm?, 75 [ Ab 34
WA B E ST CK (P<0.05), Hrb SCHS kbFiik
B, M 11976.4 JG/hm?, i E T HABAL R (P<
0.05), % CK 141 79.98%; FHS. DRFS., MRHS
B A9k 9 528.9, 8 874.7. 9 470.1 JC/hm?,
A% CK 80 43.20% . 33.37% . 42.32%; CK i

W AFAK, K 6654.3 JG/hm?,
®4 FAELEMERLESHEFEE  Ii/hm

SCHS

AbTH A A A
SCHS 18 1104 6 134.0 119764 a
FHS 15 662.9 6 134.0 95289b
DRFS 15 008.7 6 134.0 8 874.7 b
MRHS 15 604.1 6 134.0 9470.1 b
CK 10 988.3 4 334.0 6 654.3 ¢

D% FB 408 54 F N 135.0 T/hm?, FEHHEA 2 174.0
hm?, RBHHEN 225.0 T/hm?, HAEAEL 1 800.0 /T/hm?
(# 3 750.0 T/hm?, 43K 1 050.0 T/hmd) , ZBEH 1 800.0
FAhmX(He 2 1 050.0 T/hm?, FARE AR L % 750.0 T/hm?) ,
JR P LB S W A 4.9 kg,

3 5%t

PR BH 3b 42b Bl A< 5205, 4F 34 B 7K & 400~500
mm, FHEKEFET—IH, H2. KRB L,
THEROKRE N 2, R ARIEY RO
ARG Lo AR, B EE . FHC
. OWBIHE . RN P R B 4
TR 5 1 R AN, 3o 7 R R © B 398K 43
K EPHRBOK . BT RZ IR O g
RS T O RPHLLI A A KB TS T K
IS AR T RBHZO A R B R
ESHFEEBERNESETIE, ZOEHEE
T M5 A 3 g B L R K RSO el AR T R RO B

5% 7 JIEE A TR B o R A L o H% A B T 2
d, JEPREERB > S8R 28K, IR TR
JZEHEREE, AR AR LGE BRI, ik
PR AR s PRV I A X B R M R Ak B 35
d, JEHFE RN B EE L5, AR
TR, AR UERARSREATIE AR T . 4 R
Qb B R 0k AT S, — T DR A K B SR AR
KJEW, AR R 2Ty e e A B K,
Iy — )y THI ] 3 A R RN B R ERUK BN A K 2
BH. 78 BAbBEE RN FR s nt AR R, R
FEARLTE RS 5 85 (R R SRR T e A, I 7E PR FH
TR AR AT, A ROR R X%
PN RZI . P 4G AL B T LA 2
T 2~3em EHL, HE—HWABFKSEUER Y
PR, MATHER 34, HERWIER 8 d,
TH R SR W E R, k2R e A L
PR BH AT S0 AR i SR 2518 — B, UESE T
TR AR A XA A

AR ARG P A GO R, RBHZE A
(R =T 2 BRI x BRR AR 7 " B RIS
Xof HEL 5 b, A Ak B R AR B R, R 30.67 TRk
/hm?, AR = RO, PR T S B A
R R R S80ek & F 20, 10 H &
TR B 2 IR R [B] X R RE L KA I3RS 1 38
G U1 R ™ )7, BRI 8.60 g,
TR, 1Y 2 242.5 kg/hm?; T4 4 XHE AL PR IE
1 SE TR AR D T R, SR A RS A T AL
R ARG ) R Rk R, AT R
FERRA T T1, AR T RS B AR 4 3
WIS AR T, BRI E R 15.53 g, 7L
ik 3 696.0 kg/hm?, A6 HE % M /RG34 7 64.82 %0
XRIERARESMET, BkkAd = S =5t
DURREE = TREAR R, S5 TR AR A T
Pl rp BARR LB 32 T i IS IS AT . EAh,
St R R R AL B P AT, SRR
3196.5. 3 184.5 kg/hm?, 1B 55 JIE P-4 5 1 28
ZEAE KPR FRCRAE Y, IR B R A B
PRI, e PRI 2 HORBERE

AN [i) Fof v A Xk P BH 2198 485 785 77 o T LA i
FRW, ORI 2B SRR An T R I
e, SHEN 126.6 gkg. HIEK 794.4 o/kg. FikE



- 926 - Rike#Hz

4 %

TEW 303.0 g/kg. MR 1.9 g/kg, HALHATBENE T
A O - A A 2 A el SO TR R IR A AR AL A
L, TSRS Y B AR R S84k . xR R
Hb A A 3 B AR R B A 32 T R BRI
W RAE T E , YRR iE 5 A AR T R,
FECE IR AR . UL £ B AL B AR
P PR, IR SRR R PRI A SR
T A RORIE RS . AT AR, 25 B IR AL 3 PE
LA . ORLUERS . EREER RO R o 1Y
T MR R, UEBH A B T IER A S
HAHEM R, FExTdeE e Ty B R AE
Fs kLR & S0 e b 4% (39.2 o/kg)
Al e SR T BE B A A Lk e A G
FELTER AR 20, 8 7R AL BRIl iR
11 976.4 G, X IRER ML/ CREHE T 79.98 %, W3
o AR PO . 2R R A R
2z, BN 95289, 9470.1 JC /hm?; W ZEVHE &
3 063.0 kg/hm?, A 8 874.7 JG /hm?; X} HE & 3
FARLR A TR MM AR I ERAL, PR 22425
keg/hm?, BN 6 654.3 JC/Mm?, PRFHLLIE A K
MR AR GE /NGO, AR A T R R
WAl 4.9 IG /kg, fm TEEIHR, BEE FAE R
P RE A sE R, 3 4 AR R 2 Ak
Mg — i [, s B OK R
HERBERXIB/NE . 4F. K. HRE. i
SRR L, ERRCR P, A
J7 B Al
g bR, TEMR AR BERASSSET, HLER
75 00 1o P IR0+ IR P R S A R
WEART TR R B IR AU
Bk, ALK HLW A . RS s 1
PO P R S B R A A RO AU
K, FERE IR IR RLE, & TR &
HRIEER . M2, X8R Z 6 Tk
e, RS B E WL, AN EEAR X
SEHET . DI, EEIUTE Bl AR SR X R S Rl DX A
FeHE TR BARIR R, IR EREIE K,
DIHES) AR X AR 2 TR R e
SEHk:
(1] &%, THE, rEM, . o/l kFBRABEAR
FRAY TG AEEBEAN]. REFREFE,
2022, 43(11): 102-107.

(2]

(3]

[4]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

(18]

[19]

REEW, Rirk, HER, £ FREREZHNE
B RAE Rk M A [T B & B, 2020, 41(22):
231-237.

EER, RTE, FRE, £ BEVYRRAERSEST
Samer R R P ERE, 2018, 37(1): 7-11.
WHE, REE, =W, £ abktFzgkorseg
FEAAAT] B SR, 2021, 42(18): 218-224.
g, F Ok, B A, & Pas RO
AN BRI b i R (T]. b E 5 ki e
#r, 2023, 43(1): 16-24.

FEW, BRE, RAK. HAEDERTLESML
HERYMHAZ M) FEHXKLHR, 2012,
30(5): 1-6; 14.

TEME. R WA A AR ARG KR
#%[D]. Bk WARARRI A, 2005.

wiw#, REEF, £ A, £ KHEEPFELEN
Sl G e g )] FEAESE T L, 2022(1): 98-
101; 105.

EAE K PE W XA AT R R PR Y
MBI R A S5 R, 2022(22): 89-90.
XN &, AR BIRAT £ IR B R R EDT].
EERVFF, 2024, 3(9): 810-813.

A, 4% &, WREN, % g et-RiE
BAEN R A EEPIARARRI] &%
A5 1], 2022(18): 123-125; 130

, BREA, RER, & WhELHEZE
XA &l J 7 2 AR A A E KR B R R ARk A
BEFRI FEHEE, 2022(6): 111-117.
%L, EEW, SEH, T HEFEHLEXR
Folart., FERAKMRAREN )] TF
X RV HFS, 2014, 32(6): 154-158; 194.

= g, WEL, 4T, F FERLEARATH
ACROFEH A A M X oy S =330 #F, 2015,
34(12): 93-96

Xk, K W, AANF, F EEEWHARAR
WERR R AR EEMER A PH[T] BdRLF
i, 2012, 21(10): 100-105

MAK, BEE, HEHE, £ BRLEHIEE
MEAHERERAFR] EER LA, 2023, 2
(10): 927-931.

oM, #EwR, BT, %R WOREZE oA
AT AR ] R EREIET, 2020,
36(12): 46-49

EER. FHA TS RERAIL EER
WA 2023, 2(6): 539-541.

& B, FWE, NS4, . OHAAREHAE
BAERFEHRAMEEZL[)] KLAHEEER, 2010
(23): 3-4; 27.

N Py
N %



