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Effects of row spacing and seeding rate on grain yield and net income of
irrigated spring wheat by spread band drilling

FAN Sheng-zul , CHEN Cui-xian', LIU Guang-caiz, ZHOU Ting—fenl R
YAO Xue-zhu', TAO Ying', WANG Na!
(1. Jingtai County Agro-technical Extension Center of Gansu Province , Jingtai, Gansu 730400, China;
2. Gansu Province Agro — technical Extension Station, Lanzhou, Gansu 730020, China)

Abstract: The objective of this study was to determine the appropriate combining patterns for row spacing and seed-
ing rate under spread band drilling of irrigated spring wheat( Triticum aestivum 1..).A 3 — yr field experiment was con-
ducted from 2012 to 2014 in Jingtai County (37°11'N,104°03'E)belonged to the Yellow River Irrigation Area of Gansu
Province, in which the seed band width of intra-row was 10 ¢cm over 3 years. The designs included row spacing ranged
from 18 to 28 c¢m with 5 levels, and seeding rate ranged from 263 to 600 kg*hm ™2 with 4 or 5 levels, by three replica-
tions in every trials. Using the method of stepwise regression analysis offered in the IBM SPSS Statistics 19.0, a mathe-
matical model was established for grain yield with row spacing and seeding rate. There was a significant and negative in-
teraction of row spacing and seeding rate on yield, so optimum seeding rate increased as row spacing decreased. At seed-
ing rate of 383 kg*hm ™2, grain yield was not affected by varied row spacing, while on lower and higher seeding rate
compared to the above, varying row spacing showed a contrary response on yield. Higher yield was obtained when narrow-
er row spacing combining with higher seeding rate, so the combination for maximum yield was 18 e¢m of row spacing with
526 kg*hm ™2 of seeding rate. But the combination for maximum net income was 28 cm of row spacing with 263 kg*hm =2
of seeding rate. However, more than 99% of maximum net income were achieved by two groups of obviously different
combination below, (i) 28 cm of row spacing with 263 kg*hm ™2 to 309 kg*hm ™2 of seeding rate, and(ii) 18 cm of row
spacing with 478 kg*hm ™2 to 527 kg*hm™?2 of seeding rate, and these were recommendations to producer. More impor-
tantly, the serious reduction of yield appeared in or nearby the case of the widest row spacing combining with the most
seeding rate, followed by the case of the narrowest row spacing combining with the least seeding rate.

Keywords: spread band drilling; row spacing; seeding rate; spring wheat; grain yield; net income

1175 H #1:2016-01-20

E&TE : HlA/NE SRR BT #E 5 150738 50 H #8453 45 (GNKJ - 2012 - 35)

EE B WA (1961—) , 55, Hl B, mPUR 20, FZN SR EEDREEH AT o E-mail: jifsz@163. coms,
BISMESE R (1965—) , 20, Hl BN M9k 200, RS EEYREEHARDIF o E-mail : 1822078938 @ ¢q. com,



16 T2 X AR AT

o34 %

INE SEIRIR R R I DGR T INRE & Z X,
SCHRTNAT TE W 45 . T8 51 1% | 98 I A5 RE S5 R, A
SR G 5 o SO SRR LU R IR A% O
SO T AR R A 0 55 AL SRR RO,
IIATRE) BETAE A RO L B RS R R
PRI 8 5 5C Z RN AN FH SRR AR R AR A8k, 2%
Deibert , AgTech Centre 50F 57 F BH , T8 & 4 4% v LAt
o A OB B8, TR E A B R B K N i
Pl =3 R B S R O Y K i AT LA
I3 RO CBCRBTEVR A . b T S8R 2 A A1 n A
PR IAS UL K PR A 25 e 5L, B R T T R AR R
(B ZEATH HLACHE AT X /INZZ W 01 ) 330K 43 28 K Fl
gl AR A RIVE L B e VA X
BT R 7 RS A se 2 L0 A B T S vl A DY
JWAEWFFEIN g, IR R4S 36 /N 22 3 BATHE Oy 40
emo §RATHE RT3 22 W5 23 008 FRE ot &
MR GEGERE M R pTEI IR AE T iR s
R R L ERR S R R e, KR
AR FAT A AT, SRR S A A S0 1Y S
O 2 v B ER O S o B E 11 (3 AR
RO AT S PR A Tt , 5 2R SR ARG 45 R Ll
YU ESEHA TIZ MR AR R e /N 7™
R EE AR, BRSO RS, BN R
g, BAAL TR RR ARSI T B, BRSO AR
B WD e TR 52 i R B . Marshall
2L BILEBTAR ] 16 ANASTR) A /N7 Sl R B 5
W] AT SR A W S BARR AR PRI R
ST R A BAE AR . BT A G TATHE
HIBFTY T 2R AR AR AN BURAE S AT
N, DUFPRLP 5 0 T nd A e ARadb A T, X T 90 i 2
TATHE S RE R R R E AN i S Al 1Y
ML WA S ARIE . IR H R B X AR S
SR B R IR /N SR SRR A TR AR
T 2012—2014 AFAE SR E ST T RS .

1 ARSI
1.1 It s R AR

ITE 5 28 B9 | O X AT (104°03'E, 37°11
N) IR XK 1 620 ~ 1 750 m, [ 184 mm, 28 %
3038 mm, AR 8.2°C, IR AE BV IREE
FEHEAR (2012 48 ) (SFRE S AT FEART (2013 48) 555 HE
B IR (2014 4F) | 398 J@ WE IR JKES 1, B #E &
Ko BAEBEREMACAT 0 ~ 20 em #HF)2 1+ 5 A VLK
17.3+3.8 gkg ' 2% 0.84£0.13 g- kg~ ' A5k
14.9+5.1 mg-kg™ ' HAHN 190 + 48 mg-kg™ ', pH

8.4+0.3, 2012—2014 4F 4—7 A A K& FE W
918 112.0 mm ., 100.6 mm. 134.9 mm,4—5 A&
R4 314 29.4 mm 5.8 mm.57.1 mm,
1.2 RIwigit

IR AR 5 DAKF, B B X H 18
~28 em; BRI AW 4 5L 5 K, B4R
SLX[E] 263 ~ 600 kg-hm =%, /NX AR 15 ~ 20 m?, Fifi
PUHES , B4 3 k. SR T 9 i 24 LA RO e i 1
PATRE AR R 0 L g DA b, TR —4F
1T BE 546 i g HEAE R — Hb
1.3 Eititgie

AR HAT R FRE BN 10 em, FEFPHT 4
KIEfE N 150 kg-hm =2, P,05 135 kg hm =2, Bifisk 7K
B N 75 kg-hm™2, 3 a8, 7 A F Ak,
B IAMEIK 4 Ko FR7n/INZZ SRk FH 24 b 32 % 1) 7k
R 155 7%/ 395, [W—F178E % il i 2L ah
AR
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KoMl R 2 T 4L A 1A X P 5 A =
¥ o H1 Excel 2003 #& HLEHE , H] SPSS Statistics 19.0
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T 2 AT s e 2 S R AL
RFEEPIRIEA5 S, P A4 200 45
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ARy 7 k22 S B AL 1R 26 55 ) 4 —JF 3 A TRl H bR
WEIR 227K 5 (3) I Shapiro — Wilk ¥EX 36 1 11 23 4
P BRI T IEAS TR, ST W =0.932, W
£ P=0.119>0.05, RALEGHMZHE L S B
ok B R —IEA R (4) BAR A AFAT BE sl 3% ik
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B ARG, AT A B R AR AL, BTLCH T F SO
gl s Jy e G AR o DR A0 A AR 2 —,
TR AR A RS r= —0.173, &M P=0.429
>0.05, Ik ANF) B K, F AT B AR 9 A

HASE AR, AT AR R 2 B A

1 FRABREFHEE4R
Table 1 Experiment factors and grain yield data(2012—2014)
AT Rt WA st JEH SR e
Sample serial Tested type Year Row spacing Seeding r_aze Basu:4 seedl_l;lg Grain yle_l;i
/cm /(kg'hm ) /(10**hm~?) /(kg'hm )
1 20 528 753 7905
2 22 528 756 7981
3 2013 24 528 752 7945
4 26 528 756 7737
5 1THE 28 528 757 7431
6 Row spacing 18 488 756 9084
7 20 488 757 9162
8 2014 22 488 761 9054
9 24 488 760 8930
10 26 488 765 8609
11 26 263 445 8747
12 26 315 534 9140
13 2012 26 368 630 9378
14 26 420 702 9158
15 22 303 523 7709
16 i 013 22 366 607 7848
17 i -+ 22 505 759 8056
18 Seoding rate 2 ssi 931 8043
19 20 300 507 8931
20 20 375 650 9647
21 2014 20 450 770 914
22 20 525 855 9980
23 20 600 938 9732

2.2 EIEAEBMEL RIESEESH

DL R AN AR DL 8] Y bR v R 22 e/ b
B NH 7 BRI AR o, FITT R 1 RS Bs v 1
I70E x B v, 5775y BYEIETTFE

y = — 8426.799 + 552.5672x, + 56.42241x, —
1.4433673x, x> — 0.02893785x3 (1)

L) FIHKEIE F = 2.543, BEME P =
0.075, [FHbREIR 2 SE = 688.396 kg + hm2, 1 1]
I AREL ¢ MR (55 2), B 7 x XA BEE
(P < 0.05), H577HE x A6 BRI B K
F(P < 0.05)
2.3 FERRMITESHESE
X (D) SRAFAT B, 7= B e m AL G 0 ATHE 18
em JEH 526.0 kg-hm ™2, 555 77 & 9525.4 kg-hm™?;
Sfgm it 99% LA FAHIA 4G 0 ATEE 18 em %

469 ~ 583 kg-hm ™2,

ITESHEEXN~ENZEMN
IR W A, 4 (1) X0 DL ik i
R A EE , AR BN X R NATIE SRk RS
F2 RWEVARE  NIEERER B REER
Table 2

2.4

¢ — test on partial regression coefficient and

a comparison of the standardized partial regression coefficient

H Az i ({8 CEEEME bR R
Independent t-value Sig. of t Spre.
X 1.903 P =0.073 1.988
% 2.214 P =0.040 6.959
X1 %, -2.304 P =0.033 -4.383
x3 - 1.507 P =0.149 - 3.066

T AR ) $RATHE, v ERRFPEL, AR y FRFPRL 4
Note: x; is row spacing, x, is seeding rate, and the dependent y is

grain yield.
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Table 3 The relative grain yield (%) distribution in different combinations of

row spacing and seeding rate on spring wheat by spread band drilling( simulated by regression model)

1TiE i Seeding rate/ (kg+hm™=?)

Row spacing/cm 263 295 325 355 385 415 445 475 505 535 565 600
18 79.0 83.8 87.7 91.1 9.0 96.3 98.0 99.2 99.9 100.0 99.5 98.3
20 82.6 86.5 89.5 92.0 93.9 95.3 96.1 96.4 96.2 95.4 94.0 91.8
22 86.3 89.1 91.2 92.8 93.8 94.3 94.2 93.6 92.5 90.8 88.5 85.2
24 89.9 91.8 93.0 93.6 93.8 93.3 92.4 90.8 88.8 86.1 83.0 78.6
26 93.5 94 .4 94.7 9.5 93.7 92.4 90.5 88.0 85.1 81.5 77.5 72.0
28 97.1 97.1 96.5 95.3 93.6 91.4 88.6 85.2 81.4 76.9 71.9 65.4

Mf;j:jk«:i(t 1.82 1.33 0.88 0.42 -0.03 -0.49 -0.94 -1.40 -1.8 -2.31 -2.76  -3.29

x4 BPMERBFBTESESHSHENLKES T/ %
Table 4 The relative net income (% ) distribution in different combinations of
row spacing and seeding rate on spring wheat by spread band drilling( simulated by regression model)
iyl &4 Seeding rate/(kg-hm™2)

Row spacing/cm 263 295 325 355 385 415 445 475 505 535 565 600
18 80.6 85.2 89.0 92.1 4.7 96.7 98.1 99.0 99.2 98.8 97.9 96.1
20 84.4 88.1 90.8 93.0 94.6 95.7 96.1 96.0 95.2 93.9 92.0 89.0
22 88.3 90.9 92.7 93.9 9.6 9.6 9.1 93.0 91.3 89.0 86.1 82.0
24 92.2 93.8 9.6 9.8 9.5 93.6 92.1 90.0 87.3 84.0 80.2 74.9
26 96.1 96.6 96.5 95.7 94.4 92.5 90.1 87.0 83.3 79.1 74.3 67.9
28 100.0 99.5 98.3 96.6 94.4 91.5 88.0 84.0 79.4 74.2 68.4 60.9

BRI

1.94 1.43 0.94 0.45

Marginal effect

-0.04

-0.52 -1.01 -1.50 -1.98 -2.47 -2.96 -3.52




% 6 14

AR AELAS T MR 2% A T B AR 9% e 0 R AR /N2 7 o M A i ) 2 ) 19

P RAT I LA BAE B4 55 T 4/ M T RE R ELAT 14 7= 1
WRAERT s (3) KATHE KGR 4G i 0 U A
K HUOR/IMTEE NE B AL, SR 20078 A 77 S i
S (4) Smaliiiss 99% LB AR 2 A A
KA WA, X — (TR 1700 28 om %
263 ~ 309 kg hm ™% B0 T (TG E AL ATHE
18 em J& it 478 ~ 527 kg-hm =2, X WM 0] /E Ry
B Y /N T8 R AR A4 T RE IR 1 1 S 5 R4
LR, LA LR RO B AR, KIS S A 0
85 ) W - S e {2 W W o AN N 5 TR AT v 1
P

RRASC 2.2 Wz A kRS R, b
AR — 1 B 696 J7 - hm ™2 ~ 729 J7 - hm ™2l
K%K 29.0~30.4 T KT 53.6 ~ 54.4 g, B
FEH 853 J7 - hm™2 ~ 889 J7 +hm 2 Bk % 24.7 ~
25.3 T Hith 47.6 ~ 47.8 g, Al LA X — 76 AR = i
A B AR R B R DO R R =
FAA MBS 1 5 SO o A AR —
3, AR — A T . BR TR I, Y
SRREATIE R XA /N AR B IR 2R A 1
T3 R

54w B ARG AT HE 16 em  HE 5 300 ~ 450
kg*hm ™2 AH LG, FARBK —FTHERI R T 12 cm, FHXS
B 75. 0% , 5 5 H2 50 T 24 b 5 L2536 T PRAE
B AT 5% AR IR B RE & H AI{E 503 kg-
hm ™2 R 9 1 P U 375 kg hm ™28 KT
33.9%.,

eSS T I BB T T IS A BN
ATHEM 15 em, 55 900 J7 - hm 2[4 7= 54 F 600 J7 -
hm™2, 2L ISR ST, 16K B 4% PR B Y
W5, 2 /NG TE 135 kg hm ™25, F78 30 em
FIPE S TATIE 20 em H 2 R AG T4 8 K F.
WSS B ST I, 47N 32 20 TRl i 7 SR A
150 J7 +hm = 2450FF , 524 7#5.(20 em 25 em) FUAEF TR
(10 em 15 em) B4 77 4.9% , T K AE I i b 76 KL A B
37507« hm 2 AR, AR AR AT B b vE AT A
6.8% . VU b2FE IWFI 45 B 5 AR 57 A — 5,
ARSCATIE S i Z [ AR 2 35 01 58 HAE FH ) 45
5 Marshall , Tompkins | Lafond | %% % 75 SE BJF 75 45 S —
FH318-200 {1 5 5 2% 97 | Chen %5 BF 53 45 A —
2 X ATl TE R A% S IR B X ] 4k B
I B 7= 2 A R A K

S % X #k:
(1] A, A, EoKkAe 45 ST R o B0 &/ 2 e J2

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

B B )] A AR S 244, 2013,37(8) : 758-767.
Deibert E J. Spring wheat response to seed spreader patterns and deep
band fertilizer placement with an air seeder[ J]. Journal of Production
Agriculture, 1993,6(4) :557-563.
Agtech Centre. Investigation into row width and spacing with direct
seeded barley, canola and wheat — 2000 and 2001 results[ OL/EB] .
http: //wwwl . agric. gov. ab. ca/ $ department/deptdocs. nsf/all/
eng8222.2004,1-19.
70 S S W O 0 1 DO I 5 110 =i i 9 & 2 N
HAYSER )], BRI ,2015,31(5) : 115-117.
OB, R AR, EEWE, S R RIR T o0 22 I A Mk g 2
B R B 77 i 92 L) ] K b PR FR 2R 4R, 2011, 25(2) £ 237-
240.
Ko R v, SR, SF BRAT IO E IR RN RO
I TR PR RE 9 2 e [J]. Al B2, 2013, 46 (8)
1571-1582.
L5 BRBAAT AR 1 S5 AT B /N 22 7 5 A5 4 S R OR
L] R E AR 24, 2014,22(1) :31-36.
ARG, RS, BURAE 55 AN RIAT BE /N 2 AR B 7
FRTR 30 ()] B PG ARl B, 2006, (4) :8-10.
RS, SO, R L 4F /N VR R A S R RO
FEE Y 5 R BRI L] ARIEAR#412,2012,27(S1) : 368-373.
ZRUI , L Ar L, 3, 4 AR T SO PIZE /N RN BE IR
PRI B R R ()] 22 2R 92741, 2007, 27 (3) - 508-
513.
WS, R, S A, 55 ATHERCE X PR R A /N2 it
TCR L B BB R ()] 22 282741, 2012, 32(3) : 494-
499.
SRR, E SR FH W55 0, 45 AT REC B0 8 7 4/ N A KPR 2
T R yE Ry R 1 BRI (1] 22 2182441, 2010, 30
(4):704-709.
Marshall G C, Ohm H W. Yield responses of 16 winter wheat culti-
vars to row spacing and seeding rate[ J]. Agronomy Journal, 1987,79
(6):1027-1030.
Wy T A R B A O R i o AT S F R LD R
HE R HERAE,2005.
AR R IEAE B HE A T AR A B S AR T (]
HAPLS B, 2010, (1) :26-28.
W AR ZE IR B RIS A ()] R =
Ik~ e 241, 2006,22(3) :39-41.
B SC, T 58 . AT S HE R I 5 0 /N 32 7 B R
BRAGRM [ 1] . 22 KA1, 2008, 28(5) : 873-876.
Tompkins D K, Hultgreen G E, Wright A T, et al. Seed rate and
row spacing of no-till winter wheat[J]. Agronomy Journal, 1991, 83
(4):684-689.
Lafond G P. Effects of row spacing, seeding rate and nitrogen on
yield of barley and wheat under zero-till management[J]. Canadian
Journal of Plant Science, 1994,74(4):708.
2RI, A, A N BT e 687 1Y BE I
ATHERLNV RIS (1] . o e 234k ,2014,30(27) : 158-162.
Chen C, Neill K, Wichman D, et al. Hard red spring wheat response
to row spacing, seeding rate, and nitrogen[J]. Agronomy Journal,

2008,100(5) : 1296-1302.



