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A S AP G 63, 4T3 16.7 cm, &% 90.0 kg/hm2, sk % 360 kg/hm?, i B 82 45 1 500 kg/hm?, = 3 i& 7 413.0 kg/hm2, 7 £ 547 & 9 K Ae
AHr N E T E SR TR E LR AR AN AR ST, RE A 450 kg/hm? A &, #5% VA 82.5~105.0 kg/hm? Bf A A% 165 7 ~
210 77 Ak/hm? Hy B [ 45 MK F 3 eI BEER 45 1 500 kg/hm?. fk# 525~600 kg/hm?, FEX 36 fk # 450 kg/hm?, iE A% 82 45 750 kg/hm?, A A
% 120~180 7 #k/hm?, 47 € 20~25 cm, > & = & 4 #& 5 2] 7 500 kg/hm?,

KR DA HSHERERAK
HmESES  S5121  NEMRIRES A XEHS  0517-6611(2008)14-05816-03

Study on the High-yield Cultivation Technology of Wheat Variety by Orthogonal Experiment

ZHANG Jin-bang et al (Binzhou Vocational College, Binzhou, Shandong 256603)

Abstract [Objective] The purpose of the study was to supply foundation for the transition from middle yield to high yield of wheat output in
Binzhou city. [Method] The effects of variety, distance between rows, sowing quantity, urea and calcium superphosphate on wheat output were
studied through orthogonal and single factor experiments. [Result] Under the experiment condition, the effects of various factors on wheat output
in order were urea > calcium superphosphate > variety > sowing quantity > distance between rows and the optimum treatment combination was
variety Fu 63 with distance between rows at 16.7 cm and sowing quantity at 90.0 kg/hm? and fertilizing urea at 360 kg/hm? and calcium
superphosphate at 1 500 kg/hm?, and its yield was up to 7 413.0 kg/hm? Variance analysis showed that nitrogen fertilizer was the main factor
affecting wheat output. The single factor experiment showed that under the experiment condition, fertilization of urea at 450 kg/hm? was suitable,
the sowing quantity of 82.5-105.0 kg/hm? (basic seedlings of 1.65x10°-2.10x10° plants/hm?) was suitable. [Conclusion] Fertilizing calcium
superphosphate at 1 500 kg/hm? and urea at 525 -600kg/hm? in low -yield and barren field, applying urea at 450 kg/hm? and calcium
superphosphate at 750 kg/hm? in fertile field, with basic seedlings at 1.20x10°-1.80x10° plants/hm? and distance between rows at 20-25 cm could

make wheat output reach 7 500 kg/hm?
Key words Wheat; High-yield; Cultivation technology
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1.2 RIBAEAZRE &ESEA, SRR S, -
SRR 3 B AR o AR Rt A J P IE 75 000 kg/hm? iR o 1o i 1% 45
750 kg/hm? 2518, it R % 750.675.600.525.450.375
300.225.150.75 kg/hm? 10 ~Ab3E 350 /N X E R 20.0 m?,
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23 H)Rf - —witi A #4556k .

1.3 BEARAEIRE SEVEA, SRS 63,15
H1 0~20 cm 2, & A PR 1.588% , 4= %L 0.085% , 4 P,0s
0.074% , H AL A 56.28 mg/kg, H 44 B 28.60 mg/kg, i % #
1 218 mg/kg. 7ER A FE 6 000 kg/hm?, JR & 375 kg/hm? Y 2514
T, it R4S 2 250.1 875.1 500.1 125.750.375.0 kg/hm?
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ATEZE 5 i 10~6 M 1.0) 25 W3 H 22 H)RRIT A
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Table1l Test result
JS s A fbFp B 1THE C ki N PR Z P 1L B RRES P8t Yield // kg/hm? Ik
Treatment No. Cultivar Row spacing//cm Sowing quantity // kg/hm? Urea//kg/hm®*  SSP //kg/hm? e YIE g/hm Rank

1 4 61 Fu 61 16.7 675 180 375 5875.5gC 14
2 4 61 Fu 61 20.0 90.0 270 750 6 750.0 defDE 9

3 4 61 Fu 61 23.3 112.5 360 1125 73245 abAB 3

4 % 61 Fu 61 26.7 135.0 450 1500 7324.5 abAB 3

5 % 63 Fu 63 16.7 90.0 360 1500 7413.0 aA 1

6 4 63 Fu 63 20.0 67.5 450 1125 7 237.5 abcABC 4

7 %% 63 Fu 63 23.3 135.0 180 750 6562.5 ef DE 10
8 % 63 Fu 63 26.7 112.5 270 375 6537.0 fEF 11
9 4 15 Yannong 15 16.7 1125 450 750 7 325.0 abAB 2
10 JH4% 15 Yannong 15 20.0 135.0 360 375 7 038.0 bcdABCD 5
11 4 15 Yannong 15 23.3 67.5 270 1500 6562.5 efDE 10
12 {4 15 Yannong 15 26.7 90.0 180 1125 6112.5 gFC 12
13 ¥ Fg 13 Jinan 13 16.7 135.0 270 1125 6 762.0 defCDE 8
14 ¥ 13 Jinan 13 20.0 1125 180 1500 6025.5 gC 13
15 ¥ Fg 13 Jinan 13 23.3 90.0 450 375 7024.5 bcdABCDE 6
16 ¥ rg 13 Jinan 13 26.7 67.5 360 750 6 900.0 cdeBCDE 7

R 17.3 11.2 17.3 71.0 17.7

T [FFA R/ NG FEERIRTE 0.05 /KA1 2252 SRR RS 5 BE R TE 0.01 AKFA 22 5. T Il

Note: Different lowercases in a row mean differences at 0.05 level. Different capital letters in a row mean differences at 0.01 level. The same as follows.
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T 40 m?, BEALIX 41 HES) , T 31K .10 A 5 HEFR, B4
229.9 T3 /hm? AiAy o Bt ok B R 45 (7 P05 12.5%~14.5%)
1 125 kg/hm?, bR 2 56.3 kg/hm2, B4 /i (11 A 20 H) G2 &
WI(3 A 20 H) W4 A 10 H )5 Fats I 78 £ 0t R %
75.150.93.8 kg/hm?, B 4 J5 587K o
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I, o A F 20 A N ABLCIN,P,, BV Fh %R 63, 17 N
23.3 cm, #& 1t 4 135 kg/hm?, jifi IR & 450 kg/hm?, 32 il iR 45
750 kg/hm2o A3 45 4h B ) SF- 2 7= i, AAR PR 5 1) 7
e, AL A RO R 63,1710 16.7 cm, #& -4 90.0 kg/hm?,
it X 2% 360 kg/hm?, 1 BEERES 1 500 kg/hm?. H I AT A4 A )
WX — 215 il G .

W37 22 TRl AL, IR RS = [ 7E 0.01 /KF A
BEEF HAR N R WA K8 22 F 48 5.2 it )R %
450 kg/hm? (177 it fe e , St R R 270,180 kg/hm? 1 77 f 22
SETE 0.01 /KK .35, B 5 R E 360 kg/hm? (177 1 25 A
BRI, IR AE T, LUK JR 2 360 kg/hm? i o 1 i
D5 255y MrRUET AR 2500 56, B AR AR AT IE 3% o B
177 i 22 R 3, DU iR R 360 kg/hm? A9 5 A o (H 2
FE B 53 S it 1) 22 PR 2R IE A58 Hp , 45 s B A 1)
PN 56 A S ARG, P S A IR R VR, 4%k
PR A [ 7 2 5 525 1 000 60 DU AS A2 YR = R i, 0y FH A 28
PV HIFR A SR ARG , 2T A FRAH A1 B 2 I
DU S0 B 4B skt R0, AN A R W iR

AP 5( ABLCINP )= 1 i 51 , N 7 413.0 kg/hm?.{H 5
AbFE 3(ABLCsNSPy) AEFE 9( AB,CN,P,) AL EE 4(AB,CINP,)
AR FE 6(AB,CINP) I 77 1 25 52 AN .3, 5 HLAth b 3L 1) 7 i

F=5ETE 0,05 7K 2 BAE 0,01 7K B R, HoAl 4
AN ABLCN:P . ABLCNP:AB.CNP,ABCN,PLABCIN,Po
S ARG AW, SRR 615 63 R4 15,17
#5°~ 16.7.20.0.23.3 1 26.7 cm, # 4 67.5.90.0.112.5 #l
135.0 kg/hm?, JR 2 4 360 Fil 450 kg/hm?, 12 i B85 it FH 4 0
750.1 125 F1 1 500 kg/hm?, 577 2250 Wi FE AR AR AF o T 4 61
i 63 FIAHA 15, 125505 50 1 014 J7~1 467 J3/hm?,
1 059 Ji~1 353 Ji/hm? F1 1911 Ji/hm?, & 5 9130 225043 5]
A 1248 J1~1 704 J7/hm?.1 294.5 J7~1 612.5 J3/hm?, BEEL 4>
518 2 019 J7/hm?,539 J7~548 Ji [hm?.549 Ji~674 J7/hm? FlI
765 Ji/hm?; RIS R 24.5~26.3.23.9~2.7.1 fil 25 4~ F
BIEST R 48.2~49.6.504~51.7 F136.2 g P IS 61,
63 MYREEL, BRAG IR 5 7 = ™ Y 3 FE L (570 J5 ~675
T3 Ihm?) @51 F At Ah BEBIS T H T R, Z EEAAR A 15 ) FR
BOLE i 7 38 B T (750 J7~900 J7 /hm2)@ T B .
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221 ANERE R 45 b ot 36 2 AT AN it R R
750 kg/hm? BYF= et 5 , 35 7 549.5 kg/hm?, S5t fR Z 375.300.
225.150.75 kg/hm? 77 i 22 53 7E 0.01 /K F- 18 25, {0 5t
JRZE 675.600.525.450 kg/hm? FO 77 & 22 SR 8. 25 [a] Bif
WRTLAR Y, /N2 7t bl o DR 2R it FH 5 104 9/ i 32 T R
(LT 358 /N2 Bl 25 bR 2% i FH o Ak T 388 o, ) 3848 5
I, PEIZR IR 45 1F T, LA R 450 kg/hm? A EL . 73 91,5
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Table2 Actual yields of treatments with different
dosages of N fertilizer

PRE T = = =
Urea application I/J\['lezik . Idf;/lll T
amount,// kg/hm? Plot yields // kg Yields // kg/hm

750 15.10 7549.5 aA
675 14.97 7485.0 aA
600 14.93 7 465.5 aA
525 14.93 7 465.5 aA
450 14.57 7 285.5 aAB
375 13.50 6 750.0 bBC
300 13.00 6499.5 bC
225 11.77 5884.5 cD
150 11.10 5550.0 cD
75 9.10 45495 dE
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H 29 H FH &K, jti /R £ 750.675.600 Fl 525 kg/hm? 143
HEIR 50% .50% 40%F1 15% 40 47 , i bR 2% 450 kg Y 55 4
BIAR, HoA A B R AT BUR RUR RE RS IR M/ N A B R B 5 4
K, HEZHHAK, 5 S8R LB R, 7t 7 LI B
BRI Z R, IR 2 R I 450 kg/hm?2, BV 76 78 3t by )
20t P, 75 000 5 1 R IR

2.2.2  BENEAS[E RIS R 0T o Fi 3% 3 AT it o B AR
5 1 875 kg/hm? 47tk f5e e , {H 55t R B R 45 2 250.1 500
1 125.750.375 kg/hm? 477 £ 2 S35 S 2, T il 3o Wl R 45
P14 45 Ak B AT Fr) 7 o 22 SF 9 7E 0.01 KT B R IR
NE 3 M P 8 AR A7 A 5 /AR R E i 2 5
Ah iz AR, 2 5 A 21~26 HAE/NEZFLAH
HESE 6 d HY BT PORURT S IR R, 30 6 4R 63 /N2 SR A
A TFRIEAL, (VA 40.0~44.5 (P 42.1 ¢), FLIEASIRER

AR IR 63 MK 1129 -
*3 BEARAENETER
Table 3 Actual yields of treatments with different dosages
of P fertilizer
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Table4 Actual yields of treatments with different sowing quantity

& & Sowing FLAT Basic NXTER T
quantity / kg/hm? seedling// Ji/hm®> _Plot yields/kg _ Yield //kg/hm?
82.5 166.2 11.23 6 738.0 abA
105.0 2115 11.50 6 900.0 aA
127.5 256.8 10.68 6 408.0 bA

:6 H 7~12 Hi#%E 6 d I /INWN /N fIR, 6 A 13 HIFIGR,

224 AEITEEIRIE LR 5. 13 5 AT A, K/MT 10.00~
26.67 cm 7=t , 0 7 207.5 kg/hm?, {85 HAl &4 7 )

PREFARE, IEASREEE AT
F5 AEITEMSEFER
Table5 Actual yields of treatments with different row spacing

INEATEL

iy INDK FrHE
Row spacing,// cm Numberro\z]; wheat Plot yields//kg  Yield //kg/hm?
13.33~20.00 22 28.20 7 050.0a
10.00~26.67 20 28.83 72075a
13.33~26.67 18 27.90 6975.0a
16.67~26.67 17 28.60 71505a
16.67~30.00 16 28.00 7 0005 a

ST ANK = i i
Urea application Plot yields //k Yield,// kg/hm?
amount // kg/hm? Y 9 9

2 250 23.50 58755aA
1875 2450 6124.5 aA
1500 24.30 6075.0 aA
1125 23.40 5850.0 aA
750 24.30 6075.0 aA

375 23.80 59505 aA

0 20.20 5050.5 bB

2.2.3 AFEFERImESE R0, HE 40758, #iE 105.0

kg/hm? 7= G f i, 5% 18 127.5 kg/hm? A9 7= 5 22 54 1E 0.05
KR B S5FER 82.5 kg/hm? /- & EFA T & K&
2 AR RS B RAE 4 ok A R L, 7E R
IS4, 3 82.5~105.0 kg/hm? BIFEAS Y 165 J1~210 Ji/hm?
N

3 #it5itig

JNFZ PR 7 500 kg/hm?, AR = 3t g 045 4 5 7 Ol i
AR, T O T FELAE 75 000 kg, AT B R 55 1 500
kg FRE 525~600 kg; Mt , 7t B P A 30 000~37 500 kg
JR 2 450 kg, bp E T #EBRES 750 kgod W& (AT 25 6
10 ~7 B 100 ), AT 120 J7~180 J7/hm?. 31T HE
20~25 cm, HRE AR SRR @ R, 2R G R PO BR 7 L
P I 4R it , UM - FeE e AR 1 3036 e, IR 638 ey
5:5, M IEIE H R 7:3,
B 3k
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Table 2 Correlation coefficient of light, Temperature water and meteorological yield of corn in Shenyang during the key growth stage

SRET AR apps it s -6 AR 7 s AT ST BN

Climatic factor arly E” MIACEE hriddle April-middle May Middle May-late June  Early July-late August arly september-middie
pril September

FHE Cumulative temperature -0.143 4 0.2420 -0.0370 0.706 3** 0.2487

[%7K Rainfall 0.102 6 0.517 9** 0.0788 0.619 9** 0.076 8

H B Sunlight -0.3619 0.1974 -0.2621 -0.116 4 0.118 4

(G2 el g Ry s [ LB, 28 % R Ik, S8k
HH 7K 53 i, U B SEAR A A 25 PR X 2 b R K
P BT AR fad TR o R, 305 24888 o e | G 220 B ol 10 b i
(1R o i T R A E =1

W 7K R R T 0 B b IX T RS 57 o A S S S 7E 4
Arpa)~5 A a7 A Fa)~8 J F RN - i WK
ik, FET R AR T TORA T R i Al
FI) LA A & TR K oG S0, T oKX K 43 10 75 SR AR &
JURE KA Z DX R I RO a8 A oK
b 22 - ZLBG |, K — 7 TG 3 ORI AR, 5 — 7 T,

BEESE TR BOR , B W 2 T HE 5 A A B o

PR3, T B K i 208 i R R E i .
RO KRB, H B S Pk BH L X R KRG iR

B IEAH 2, UL B H BRI BH M X TR R4 7= 1 1 5

PRIEON R T AR A 6 R B0 AT 16 31 S 2 MK BB H R

B BSOS T2 30 FH B X T K = T B BR A R 7 o

S 30k
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