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Abstract: In this study, Wankenmai 22 was used
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with vertical shaft driven rake drill seeder (W2) , deep tillage + rotary tillage combined with horizontal shaft driven rake ro-
tary seeding and fertilization integrated machine (W3) , and direct sowing with horizontal shaft driven rake rotary seeding
and fertilization integrated machine (W4). The effects of different tillage and sowing modes on wheat seedling emergence
quality, population quantity, grain yield and farmland water consumption in lime concretion black soil areas were systemati-
cally analyzed. The results showed that the sowing depth of W1, W2 and W4 treatments was 3.0-5. 0 ¢cm, with high seed-
ling emergence quality. The sowing depth of W3 treatment was excessively deep, which significantly reduced the field emer-
gence rate and basic seedling number compared with other treatments ( P<0. 05). However, W3 treatment presented signifi-
cantly higher average dry matter accumulation per stem and grain number per spike at the anthesis stage than W1 treatment
(P<0.05), ultimately resulting in a notably higher grain yield in W3 treatment ( P<0. 05). There was no significant differ-
ence in wheat yield between W4 and W1 treatments (P>0.05). Correlation analysis indicated that excessive sowing depth
reduced crop population quantity, but increased average dry matter accumulation per stem at anthesis, thereby improving
grain number per spike and grain yield. Therefore, the mode of deep tillage + rotary tillage combined with horizontal shaft
driven rake rotary seeding and fertilization integrated machine is recommended to achieve high yield. For the goals of stable
yield and high operation efficiency, the direct sowing mode adopting horizontal shaft driven rake rotary seeding and fertiliza-

tion integrated machine is preferable. This study provides a theoretical basis for the construction of wheat cultivation

technology systems in lime concretion black soil regions.
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Table 2 Tillage and sowing patterns
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Table 3 Effects of different tillage and sowing modes on wheat seedling emergence quality

st L BRI THF % I ] % 501 AR
(kg/hm?) (cm) (%) (%) (%) (x10*,1 hm?)
W1 220.0a 3.0c 7.8b 85.0a 91.9a 437.5a
w2 225.0a 3.0c 13.8a 83.7a 90.6a 461.9a
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Fig.2 Effects of different tillage and sowing modes on wheat

population quantity

222 ARE#HMERBHEXSINETFHRARES
HiZehFom QNER 4 T, W2 AbHR/INFZ TR A6
Y 2E -y A R e T R Rie 5 Wl

R4 TRMEMBHEXNNETFYRRREERIEHT

AEFE(P<0.05) , W2 Kb /N FF AL G T A R 4t
BTG T AR AR ™ f 1) DT ke 3 f 2
T W1 ALFE(P<0.05) . W3 ZbHE/NETFAERT T4 5
3z g ST AG T 400 0 A 32 WP RP R £ 1 DR
FEAE G T R B i S F A I T4 B R B AR
B TTERCR S W1 AL BEA ) C B #E 25 (P>
0.05), W4 AbH /N FF AL T T-9 ot e i i Je T
A6 T4 0 3 XPFF L k1) BTk AR W3
AEFR(P<0.05) , W4 kb B/NE FF AL G T A R 4
S AR /I A SOp % Wk O A T e
W3 4bBE(P<0.05) ,

Table 4 Effects of different tillage and sowing modes on dry matter accumulation and translocation of wheat

TFAEH -3 2

(g) MR (kg/hm?) FEE (kg/hm?) $iz & (kg/hm?) (%) R & (kg/hm?) (%)
wi 1.441b 12 746.4ab 17 648.0c 4 285.1a 46.6a 4 901.6b 53.4¢
w2 1.408b 12 486.1ab 20 346.2a 2 591.8b 24.8b 7 860.1a 75.2b
W3 1.599a 13 127.7a 18 580.2b 4 484.6a 45.1a 5 452.5b 54.9¢
w4 1.340c 11 400.5b 19 770.7a 1223.7¢ 12.8¢ 8 370.2a 87.2a

W1 AP W2 ZbFE W3 ZbHE W4 Kb 2, [F—FEHR G R R/ING FEEROR 22 5 8.3 (P<0.05)
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FEK I W = T Wa AhBE(P<0.05) . iR W
ZIFAE, W1 AL B W2 4bBRFT W4 4b /N R
FHFEK 0 . & 2 % (P>0.05) , {2 W3 4 B/
A A AR K 35 i T W4 4B (P<0.05), JF

AEI 2 R ) WL A R W2 Ab BN S AR T FE
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PN R HFEK S EE ST W3 4 (P<
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EEFZERE, WL ALBE W2 4B W3 AL /)N
FARHFEK BT W FH2ZR(P>0.05), W1 4P A1
W4 b /N R AE K i T 3 22 % (P>0.05) ,
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W4 43 ( P<0.05) .
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FEZF(P>0.05)
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Fig.3 Effects of different tillage and sowing modes on farmland

water consumption of wheat
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Fig.4 Effects of different tillage and sowing modes on wheat yield and its components
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ACI BRI 52 B 3 IE A G (P<0. 05) , /NAE HI ] Y
B F 5 R T AR R B2 3 IE A5G (P<0.05)
ANFZ B AT B R T IR AR SR ) 2 TEAE G

(P<0.01), 5 FF 6 W AF AR B0 52 1 2 TE A G (P<
0.05), 5B P AT YRR ERE R ER
I (P<0.05)
242 REAFEKEL D EZBIKRLE AL S
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TAHIE(P<0.01) , /NZZTF A 2 B B Ak B AE K
= 5 IFAEHT T4 iz S LR = 1 1 DT ik %
B E AL (P<0.01) , 5 E TY A B
N LS AR 77 a1 14 BT R R S A B 2 OE A O (P<
0.01),

£5 NEHARESHERBHAXEN

Table 5 Correlation analysis of wheat seedling emergence quality

and population development

31 wHE R
FEFP R 1.00 -0.81™  -0.79* -0.77*
IR SRR -0.80*  0.64" 0.63*  0.82*
FEAEIRE R R -0.70" 0.58* 0.51 0.61"

T RZE T 0.48 -0.22 -0.46 -0.64 "
M

FAEW T W) iR B i 0.06 0.12 -0.16 -0.36
* R M 3 (P<0. 05) 5 ** FonAH KM 38 (P<0.01)

x6 KHEBKESHEREHFEMNEXEST
Table 6 Correlation analysis of farmland water consumption and
population development characteristics

. S R I Ty
A 4 M FEAK i

A FHFEAK i

FEAEI R -0.25 -0.34
FAEH - 22T Y AR R 0.88 ** -0.46
TR TP R R 0.77 ** -0.66"
FEAERT T ) T i 0.89 ** -0.83*
FEAETT T4 B 18 kAL 1 Y 0.86** -0.86*
JFAESE TR R -0.80 0.79 ™

FEAE S5 4 B BN F PR e 14 -0.84 0.80**

* FORMM: B2 (P<0.05) ;

243 DMEFELTHRARRE REEKZHA
KgAK T PR, /N 7 S I AR
ZETY AR R R W IEAA I (P<0.05) , 56
2RI A B AR K i 2 3 O DG (P<0.05) ., /)y
RS T W) B iz i FEA I 2T IR
A/ R4 5 3 A5G (P<0. 05) , S5HFAE G T4
JEAR A A 3 IEAH O (P<0.01) , /N R EL
S EHE R 2 T TR R T T
BRI B IEAM X (P<0.05) , 546G T4 B
S JF A 5 A A FRE K R 2 5 B RURE G
(P<0.05) , /NAZ R E 5 AP I 22 1 AR 1 A FHAE
K E R R IEA I (P<0.01)

= FORM M B (P<0.01)

x7 MNEFESTYRMREE KEFKENEXES T
Table 7 Correlation analysis of wheat yield with dry matter accu-

mulation and farmland water consumption

2859 P T TR TR E
TACHER BT 0.60" -0.35 0.65* -0.15
prag=Sity
FFAE T R R 0.47 -0.29 0.48 -0.21
FAERT T ) i iz i 0.26 -0.63*  0.68" -0.20
THEE TR ERE  -0.16 0.78* -0.64" 0.20
R R AW HFE 048 -0.61* 074"  -0.24
Kt
FFAE % A HFE -0.58 041  -0.67* 0.13
IR
A 2 AR HFE -0.44 -0.11  -0.32 0.07
Kt

* IR M (P<0.05) 5

3 5%

31 AEVHHEEMEXNNEZBHHERSE
A

REFMIREE RS/ N2 i i S A R B i &
BLRR IR EE ZBE I X SRR LAY ) 28 5
M, Wb ALRE HRgs 2% B E TR
WP A b A /N SE K 5 b R R T AR AR
ﬁ¢ﬁﬂﬁﬁﬂﬂkﬁd£%ﬁﬁﬁﬁaom,
W4 AL FR/NA BEFIIRIE N 5.0 em, W3 LD FH /N A 46 Fil
TREEIS 6.5 em, W1 b3 W2 4bH/INE H ] 1 3R
WEET W4 ZEFE(P<0.05) , W4 &b H /N H (a]
MREEET W3 4 H (P<0.05), XK K W2
Ab P ) 7 K B0 R T A 3 e R ) AR
B NIRG HEFE AR RE FIUR B2 1 W3 Ab B ) 1 il
IR SRR RS E 35 P A ) e % &) 7 R LI, =
T N IR R, A S EH R R E T
BTN MR AT A R R N IR R IR
TR AR R R B 38 2 0 3 A oG
(P<0.05) , 7 B4 Pl % B3 0 B A4 &5 4 2 A A 4R
o HIR W3 AR B/ INAZ FEFI R BE 3 K B AR
PG, 38 S 9/ TE R 57 BE W 2 4 R T T AR A2
T AR R 3 ek 1 R A K R R TR AN AR
Ei/ N VN1 5 S o =i G G
32 ARENMHHEBRMEX/NEZBHEHMEST
YRR BRI

W%?%ﬁ%%%%% FEAIREE BEIARSE 1
FOoK AR 25 P15 . TREE AR HE /N2 FUAR 1

FRAH MM 235 (P<0.01)
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SERAE R XTI 2 7K 2 R 43 B W SRR 7 5 T V3 0 A
FIF/NE T A BRRER S 44, TS I+ 4 5
FH A B2 W3 A BN A R AR IR,
A IER BRI 2B (R /N IR R T
BZ0) TR, I H I A6 T 9 B 32 X0 FF b ™ i
MY DTRR L i, T P s 48 F . W4 Zh BT AR S
TR R TR IE R, K E T R R
XA Y DT AR 0 1 T A AR B (P<0. 05) .
FHSCHEAT M & SR B, JF A 5 T ST R B X b s =
A TTER R 5 T AR 2 A A R K i A R
EAIE(P<0.01) . W4 AN IS/, A F T
P ek s e v, NI 4R /N2 A B R IR I
HRZARTE 7, 3 5mAR 2R 0 IR 2 K 43 i W i R
B, fE 2 AR B WU R AL IS B B, W4 Ab B REAS
AeRFE R AR B K £, /N2 AR Je T 9 TR 22
PEpt TR AR AR TR
33 WEEFXEFNIHBHEEMEEE
TRAF LA Bl XK SR e 7% it N — P LA X
REAS DB AR R A RKIAES (R MR R, 3 IRk 5k
5k, T SEIIG 7  3E G A KB SR A BT 1Y)
DX Gk ELHE T sl VR 34, A ) TR i
Fewh, R ORI RO AT . I FEAR I oKk Bl 1 458
MG (A EBUK) 40E T, SR R il =X 5K 30 10 e 405
it AE— ML G Bk AR AR, TS ™ Ak, K
A ERE T RE S B IR SR SRR B E
SEIlE S A R AT A
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