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Study on the Application of Hole Reducing and Seedling Increasing Technique
in Full-film Double-ridge Furrow Sown Maize in Semi—arid Region
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Abstract: In order to further optimize the production technology of full-film double-ridge furrow sown maize, a high-yield
and efficient cultivation technique of hole reducing and seedling increasing was studied in the semi-arid rainfed agricultural area of
central Gansu Province from 2020 to 2022. The experiment adopted a full -film double —ridge furrow sowing technique with 4
treatments including 1 seedling (the control), 2 seedlings, 3 seedlings, and 4 seedlings per hole applied. The economic traits, growth
period, and yield of maize in each treatment were observed. The results showed that under the same density, the agronomic traits of 3
and 4 seedlings per hole in full -film double-ridge furrow sownmaize were significantly better than those in 1 seedling per hole
treatment. The average yield of 4 seedlings per hole was 7 723.48 kg/ha, which was 723.48 kg/ha higher than that of 1 seedling per
hole showing a yield increasing rate of 10.34%. The yield of 3 seedlings per hole was 7 549.24 kg/ha, which was 549.24 kg/ha higher
than that of 1 seedling per hole showing a yield increasing rate of 7.85%, which indicated ideal yield increasing effect. This planting
mode is suitable for application in semi-arid rainfed agricultural areas with an altitude below 2000 m and an annual precipitation of

350 to 500 mm.
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i I R R Z e 5 N TAR ML Y &
JEFNITEZE o AR XA AL XE DAGE 1, sl DL S
MUAEA ™, HlAFE R RIARIER . 248K,
A JE BV ERFEF AN T F, et 2%
T, ffaakid™®E, H M, mEPmE
b/ s RPN - B ) 7 ({7 o/ 7S S SO R 7 1Y A o
XL BV RE FORA T HOAR , FoATTT 2020—2022 4
TEH N P T 5 gLl X B kil 2
VEAR MY 255 7RV S AT T R 4 BRAUZE Y0 6 B KU
SRR, BRI AS RARGE IR .
1 #R5FEE
1.1 3X3e R AL

R T 2020 — 2022 H7EH A T+ 5
P FRAR M DX A By Sk Y A AR L 255 7 Y 0
AT, IREG X R 1970 m, JCFEMA 139 d, iE 15
a EFIREIK A 357 mm A4, HIEIRAR AT+ 1|
Bkt, BT EEmIER, srdh ok, #HE+
S HLR 1660 gkg, 2% 1.05 gkg, A 50
(P,05)14.60 mg/kg . A (K,0)162.00 me/kg, 7K
FEPEER B 1.50 orkgo R FH 4 I WL 28 V) 6 H% 1
AZHT (11 A 10 H) FRERLZE B — A HLHE N 192
kg/hm?, P,05 120 kg/hm?, K,0 264 kg/hm? $ A} it
T/NEN, RN 28 B — ARHLE A TR
1.2 BHXAHH

FeoR EAA R 4R 1915, f AR A R
AR wEl AL AL B IR 5E 110 em. JE 0.01
mm (2R G WA FA IS, FR 22 4 - L
mn A PRAEI A
1.3 &K &

R R HBEVLIX L HES, & 4 -Ab R, Ab

el

em; AMFE B: RE/CEAT 2 ¥k, JCEEE 52.5 em; Ab
HC: BRI 3 MKk, JCURIEE 78.75 cm; AbFE D
BT 4 Bk, SRR 105.0 em, 3WRER, /PIX
M 264 m> (6.0mx4.4m), X[EFE 1.0m, 5
T 4 A A &R, % 525 Tk mm? 0], £

AEFREREE CRERV R [RI A1, HAt A P — 2

14 MEARA L H*
141 [EkaE  mfiirh 2R R,
142 4AFH BEHWEEARMTFLEE, 44

A 50% M2 H 428 I 2 em AORHY ;37
HA$E 44 A 50% REARES 6 50 4 R R AT 1 5
FCHEIW T35 244 AT 50% A AR 13 A 584
JEFFEH] s TS 2 4 A 50% A AR IR AR
Uiy g tH IO 3 em B HA 4 2 4 FH AR AR SR 1
AR FRARK, FPRLTRE, SR A B
g, BEICE R RAE, bRl B T A B kR
FLARH O . SR BZ MBS, A 50% DL AR
IE R R AFFRLA R ZUIRTE R . B2 IR
AT IR0 A R BT T R E
143 HRAEE B/NXAEPR] 2 179 Bk
B 10 B, LA 2 1E 90 %) 35 e 20 bR fn 28 T bk
AR, BB ORI 149%15) .
2 #ERE5HH
21 BABERAFTHAALGKEHX Z

WidE 1, R2AFEW, ERES AN
R N Gk (NPR] o i &g 1115 N2 D7 N i 7 N2
BIAFAEZES . AR R A B A 3R 15 1 . il
SR AR 0. B ARE . RIS
FHIFES, BB O FOKRAE T B0 . 2020,
2021 4EH 2022 A FORIR TTIIHRET 3 ~ 11 d. Kl

FLACCK): B CHE 1 RR(XFRE), 7XRlHE 26.25 WU AT 4 ~ o d. HikERAHER 4 ~ 10d. 2020 4
F1 FAELEERNYEHRESH
Jas El eI CH D ‘ _ EEM

R T Wl MmOl ENE /d

A(CK) 2020 17/4 1/5 10/6 2716 1277 5/9 127
2021 16/4 29/4 2/6 22/6 6/7 6/9 130

2022 14/4 21/4 29/5 18/6 2/7 8/9 140

B 2020 17/4 1/5 10/6 2716 1277 5/9 127
2021 16/4 29/4 2/6 22/6 6/7 6/9 130

2022 14/4 21/4 29/5 18/6 2/7 8/9 140

C 2020 17/4 1/5 10/6 2716 12/7 5/9 127
2021 16/4 29/4 2/6 22/6 6/7 6/9 130

2022 14/4 21/4 29/5 18/6 2/7 8/9 140

2020 17/4 1/5 10/6 2716 1277 5/9 127

D 2021 16/4 29/4 2/6 22/6 6/7 6/9 130
2022 14/4 21/4 29/5 18/6 2/7 8/9 140
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FRMATIN 127 d, 2021 458 130 d, 2022 4F
F140 do EORMNIEMZEH W (47715—30 H),
2020—2022 4F SRR K AN 14.70 mm, XF B K H
B, W ZER TG A 1THZE6 A 10
H), 2020 4Ef& /KR 78.5 mm, 1 2021 4 Fil
2022 4EREAK AN 33.0 mm F1 16.8 mm, FEKE
P/ b T BRI R A BRI 2= Rm
HHA(6 J 11—30 HOBEAKAREAR, 3 a FHIFE
KA 28.93 mm; FORHMEEM (7 A 1—31 H),
2021 AEREIKFEAUA 39.9 mm; EOK B (8 1
HE9 H 10 H)#EAWZ, 8 A RHBIKEK 259.5
mm, BHAERISIRZ 338%, 5 2021 4E[RIHIAH
2 1080%, MR I &, FORAERK BB,
A H AR R, AR

22 RREAFEE KRR LK@

M3 FEH, 2020 4FALHE C ARk . FEROLE .
MM, ARNEYRS, RAKEME, S4AHA
(CK) Mk, thmnm i 24.8 em, A E Y 38.2
em, FHHOH 0.46 em, ERIEIIN 6.89 ¢, TR
4% 0.9 em, A0FE B KA, BAFEA(CK)K 1.5
emo FEATEVMEEE D e £, K 17217, HALFEA
(CK)Z 1.6 17, LA AMEIREI, 2020 45 LIALFE
C Tk FEMR T IS

2021 4, FALFRFOKRAPRE . B . FEURLY
DAL D MmN, S ACK) L, R
B 16.0 em, FEE N 0.8 em, BN 0.07

T2 2020—2022 EEREBTHEKE

em; RO LAIALEE C ey, BALA(CK) 2.8
emo LKA, 2021 ARAFE D FEEMARF IR
R, XJE T 2021 4F F KA F R K AU
159.7 mm, HAHEIHK 39.9 mm, H 255
TR RSB AT Rk

2022 FFELIANFE D B FOKREC . B, A okiE
RIAF, SAPEACCK) LR, FEEKHEN 0.5 em,
M 0.14 em, AREIEZ 1.95 g; HEITHUL
B %, BAFIA(CK)Z 0.8 17; Frki%abE C
%%, BMACK)Z 1.6 ki, ZE4 A, 2022 4
DIARIR D () BRI R AT, 2R R 2022
4 8 A K EIAF] 259.5 mm, WIS, E
KAERK BB, fEEERAMSE, EF UM
XA, K ER R I — 2 MR .

ZEA 2020—2022 A ] A HE A EOK b
AR, PR C. ARFE D R EE AR S VR I B T AL
FEA(CK), Horp4hHE ¢, AbFE D (1) 3 a 30k 551
FEARFEA (CK) W 2.4, 5.0 em, Q7R R 6.1,
3.4 cm; AMFE B, AbFE C. AFE D SEIEEK S0 L
AL BEA (CK)3E I 0.6, 0.2, 0.4 cm, KL
BIEEHT 0.14, 0.14, 0.19 cm, 4 TE 90 03,
04, 0317, FRESTHIIENN 096, 249, 1.65 ¢,
23 AR ERFFHTH

Wi 4 AT IEH, 2020 4E T KRITA 55
AEFRC R, M 8723.48 kg/hm?, FLALFHA(CK )4
77 1 367.49 kg/hm?, 4775 18.59%; Ab¥ B 14

mm
Ay M= W RS SRR i 1 A AE
20204F 5.8 78.5 36.3 95.0 105.7 315.5
20214 27.8 33.0 41.3 39.9 45.5 159.7
20224 10.5 16.8 9.2 105.8 292.7 424.5
Sy 14.7 42.8 28.9 80.2 148.0 299.9
R3 ARLEBEKRHFEEMER
fhg AFpry 7= T = Eiil (SN FoREK gLy i) ﬁﬁ?ﬁ( ki ARE
/A /em /em /em Jem /em /em AT i /g
A(CK) 2020 303.2 101.5 2.74 22.8 1.3 5.35 15.6 45.0 18.73
2021 274.0 103.8 2.41 20.7 0.4 5.19 15.6 44.0 26.06
2022 246.4 83.2 2.45 21.0 1.8 4.98 14.4 40.0 17.76
B 2020 321.5 115.2 2.48 24.3 0.8 5.69 16.0 44.8 23.88
2021 260.4 105.1 2.20 20.9 1.0 5.14 15.2 41.0 23.08
2022 214.5 61.1 2.14 21.2 2.2 5.09 15.2 41.4 18.46
C 2020 328.0 139.7 2.61 23.1 0.4 5.81 16.8 44.4 25.62
2021 284.5 106.6 2.38 20.8 1.3 5.23 152 40.2 25.55
2022 218.3 60.5 2.42 21.3 1.4 4.91 14.8 41.6 18.84
D 2020 324.2 131.2 2.49 22.6 0.8 5.70 17.2 44.6 23.09
2021 290.0 105.0 2.31 21.5 2.2 5.26 14.8 42.8 24.69
2022 224.3 62.5 2.41 21.5 1.9 5.12 14.4 41.0 19.71
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PRI, FEARFEA (CK)H 7™ 10.35% ., 2021 48,
Pré = AR H D e, A 7 583.33 kg/hm?, L
ALHRA(CK)H 7= 265.15 kg/hm?, 34773 3.62%; 4b
B Pra e Ak, HARFA (CK)HE ™ 0.36%
2022 AELIALEE D ff, A 7 204.55 ke/hm?,  HAR
FHA(CK)I 7= 882.62 kg/hm?®, 1725 13.96%; 4t
BB TR EERAL, KA FEA(CK) ™ 208.35
ke/hm?, Y= 3.30%, LEARE, WG I
B FORBEAC I . BORLIHL . BT EUE 2 . TR
I, PEMRRNRERNGE, AR TS, &
JCEATH 4 BECALEE D) F b PEA (CK) 1S 7™ 724.78
ke/hm?, 3772 10.51%, SiJE55 1; B/ E 3 b
(AbEE C) HEALFE A (CK)HG ™ 549.27 kg/hm?, 157
F7.62%, PiJEH 2; B/ 2 k(LB AL
FRA(CK)IE 77 542,95 kg/hm?, 773K 7.25%, 1)
%530 3a P A e m AR DI, S 7723.48
ke/hm?, AL FRA (CK)3E ™ 723.48 kg/hm?, 375
10.34%; AbFE C H 7 549.24 kg/hm?®, 44 FEA (CK)
H77 549.24 kg/hm?, H477 3 7.85% ; AbFE B EiAb
FEA(CK)IE 7= 193.18 kg/hm?, 753K 2.76% .,

F4 TEAEERKFE
Gy NPT e BICKEE)T R

L /AE - /(kgl26.4 m?) /(kg/hm?) /(kg/hm?®) /%
A(CK) 2020 19.42 7 356.06
2021 19.32 7318.18
2022 16.69 6 321.97

B 2020 21.43 8117.42 7614 1035

2021 19.39 734470 107581  0.36

2022 16.14 6113.64 -208.35 -3.30

C 2020 23.03 8723.48 1367.49 18.59

2021 19.5 7 386.36 68.18  0.93

2022 17.25 653409 21213 336

D 2020 22.13 8 382.58 102656 13.95

2021 20.02 758333 26515  3.62

2022 19.02 720455 88262 13.96

3 #it5itie

U7 O RS R A ) A A7 5 4 I BRI A
HRZR ORI PO IR X EORFIA AR . 124
AT, RIS R, de Tl RaEe, b
TESFTER, BUE T HURCRE RIS B SR T 2B LR
Jui [ AR, A I A, R TR
I ISR MG T TR A SRR 21
BT R, EhaRT S MmE R, s
BT WSS R, AR AR Y- T 320 L R %
oo, YR TROCHR, R A AR LUAS T

BRI TS, R TR SR AR SRR 2,
KA R R, EREAZWEL T, 2

JEXUZE VARG BB R 3 Mk . 4 ARIAE PR S4Bl

WA FRE/CAE 1 MRMATE, MRl 2.4,

5.0 cm, FAIEHIEH 6.1, 3.4 cm; FEEK 51

K02, 04 cm, FEHAHIEH 0.14. 0.19 cm, FH

TPEU I 0.4, 0347, ECRIE SN 249,

1.65 g SRICHE | BRAHILEL, W 4 SRIr 5™

oA 7 723.48 ke/hm?, 3G 723.48 kg/hm?, 37

K 10.34%; A 3 BRITA SN 7 549.24 kg/hm?,

W77 549.24 kg/hm?, H§77H 7.85%; BT 2 BRI

193.18 kg/hm?, 723K 2.76% ., TEFHL % E ALK

[EIE 73 NS B U /A /AN 1SRN0 EE3N 7S G

R BB F oA 5, X — R CE AT

MK 2000 m LLR . AREFEZK A 350 ~ 400 mm [

TR ISR X R TR R
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