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Research and Application of Quantification Decision Model of High Yield Culti-
vation Technique of Shangdou 1310
YAN Xiang-gian', HE Xin', MA Wen-ya', HOU Jun’, FU Ru-hong', ZHANG Qi'

(1. Henan Shangqiu Academy of Agriculture and Forestry Sciences, Shangqiu 476000, China; 2. Suiyang District Agricultural Sciences Institute of
Shangqiu, Shangqiu 476000, China)

Abstract: In order to give full play of the high yield potention in Shangdou 1310, the quadratic orthogonal regressive rotation
design of five factors was applied to study the relationship among five cultivation techniques of seed fertilizer, planting density,
topdressing urea, paclobutrazol and borax, which affect the yield of Shangdou 1310, and to establish a mathematical model for
yield formation above the middle level soil fertility. Through simulation and selection, the optimum cultivation quantification
combination scheme for yield over 3 750 kg+ha ™' was obtained as following: The amount of applying seed fertilizer was 135. 8 —
165.0 kg+ha™", planting density was 244 000 —252 000 plants+ha ™", the amount of topdressing urea, spraying paclobtrazol
and foliar spray borax was 208.5 —232.5, 1932.0 -2 140.0 and 1 147.8 — 1 432.2 g-ha™', respectively. The average
yield was 3 799. 05 kg-ha ™' in 2 trial sites of 4. 2 ha area, which was 15.35% higher than that of control group, proving that
the scheme was feasible.
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0.82~0.98 g-kg " FHfRA(N)S2 ~87 mg-kg ™" %k
W (P,05) 12 ~15 mg-kg ™" 4 (K,0)89 ~ 105
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Table 1 Test factors level
2 ASAL K ] [ 45 5t Independent variables
Factor Change interval — _, _1 0 1 2
%,/ (kg-hm~2) 80 0 80 160 240 320
xy/ (i -hm=2) 3 15 18 21 24 27
%3/ (kg-hm~?) 75 0 75 150 225 300
xy/(g-hm™2) 700 0 700 1000 2100 2800
xs/(g+hm=?) 600 0 600 1200 1800 2400
L3 7%
1.3.1 HEBHAMFEARMATE FIHIER

BT AR Py %t 8 25 4 E 1 7 4 B 0, LA ST A
SRR AE 56 A0 5 B AR S A 5 L T
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AN SR A it — A WA 45 IR 5 B G
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HAEXRI 1310 PR SRR
AT — 25 43T, BT 45 T 55 15 e 2B 7= 1 )
CIETSE
1.3.2 AL 84784 2017 4F, &5 B E
) o R B i S B 2 B KT 2 45 4. 2 hm?
PR BRI, 5 2 M H HUAE G AT
XF L EIE
1.4 HBESH

FF Microsoft Excel 2007 F1 DPS 7. 05 {4 it
FPBE AL BE 5 404

2 HEREHH

2.1 FEERERBEEN
PSS AR HE R 7 1 45 2R 8 TR 2, 1 R e i
B Ak BRAR e X B A7 A B0 A, A KB
55 THURR G i A R A
y=3784.32 +145.89x, +117. 81x, +82. 58x, +
74.89x, +37.78x5 —99. 86x,x, —73. 02x,x, +
7.40x,x, —63. 88x,x5 +100. 61x,x, +
101. 76x,x, +5. T2x,x5 +24. 60x,x, + 3. 38x3x5 —
6. 78x,x05 — 124. 67x; —87. 425 —94. 2345 -
55. 54x; —53.67x2 (1)
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Table 2 Results of the test structure matrix and yield

F5 % x X s g & 75 X X, Xy s g &
No. Yield No. Yield
1 1 1 1 1 1 3826. 1 19 0 2 0 0 0 3622.7
2 1 1 1 -1 -1 3443.8 20 0 ) 0 0 0 3193.4
3 I 1 -1 I -1 3618.4 21 0 0 2 0 0 2583.3
4 1 1 -1 -1 1 3255.3 2 0 0 -2 0 0 3218.3
5 1 -1 1 1 -1 3440. 8 23 0 0 0 2 0 3709.7
6 I -1 I -1 1 3379.0 24 0 0 0 ) 0 3401. 4
7 1 -1 -1 1 1 3508.3 25 0 0 0 0 2 3636.3
8 1 -1 -1 -1 -1 3667.9 26 0 0 0 0 ) 3489. 8
9 -1 1 1 1 -1 3784.4 27 0 0 0 0 0 3801.4
10 -1 1 1 -1 1 3621.6 28 0 0 0 0 0 3785.0
11 -1 1 -1 1 1 3433.8 29 0 0 0 0 0 3795.8
12 -1 1 -1 -1 -1 2937.5 30 0 0 0 0 0 3785.6
13 -1 -1 1 1 1 3141.5 31 0 0 0 0 0 3795.0
14 -1 -1 1 -1 -1 2963.2 2 0 0 0 0 0 3775. 4
15 -1 -1 -1 1 -1 2811.5 33 0 0 0 0 0 3793.8
16 -1 -1 -1 -1 I 3117.7 34 0 0 0 0 0 3777.5
17 2 0 0 0 0 3571.8 35 0 0 0 0 0 3769. 8
18 -2 0 0 0 0 2986. 3 36 0 0 0 0 0 3781.5

MR B AR AT 7 2253 B vl L Fy =2. 87,2k
PNTTAS § 3, 2% B A e 3 6 PR 28 o 6 45 S 14 52
BN F, =854.54" " iKH 35 KOF, A G R B
F=0.999 5" " il 5 TR B i 5 7= 8 2 R AEAE
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%,(3.89) >x,(3.83) >«,(3.77) >x,(3.57) >
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RN 5 FLVR S22 Ak 45 A VR, e R R A s
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SERIAE I i A R AR, KGR AR A AR, 2

REUIRUAS A v 1 7 e 0 R it FH 2 N 25 2 R 1Y 5 3
RO e AT, A S B - TR W i 0 IS A 2 — T
P VE B HE P 15t

2,22 #WEFEOY A N TR LWL
2 5w m R, R B E L B, 25080 5 4 2
630 o) 2 P B e M B SRR A A DA R 4 4 ] B S5
SR AEZS (], AT ZRAS 2 4 Fs 10— A7 B S AIG
RNt KRR (1) e 4 AR [E
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7, =3 784.32 +145. 89x, — 124. 67«

y, =3 784.32 +117. 81x, —87. 42«;
yy =3 784.32 +82. 58x, —94. 23x; (2)
¥y =3 784.32 +74. 89x, —55. 54x;

ys =3 784.32 +37.78x, —53. 67x2

K2 AR KPR L3R 24 5, Rl SR A
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Table 3 Yield of five factors and levels

P e L
K2 [ A5 57K - Independent variable levels Bt
The highest yield
Factor 2
-2 -1 0 1 2 x /(kg-hm ™)

X 2993. 8 3503.7 3784.3 3805.5 3577.4 0. 585 3827.0
Xy 3198.9 3579.0 3784.3 3814.7 3670. 2 0. 673 3824.0
X3 3242.3 3607. 5 3784.3 3772.6 3572.5 0.438 3802. 4
i 3412.3 3653. 8 3784.3 3803. 6 3711.9 0.674 3809. 5
X5 3494.0 3692. 8 3784.3 3768. 4 3645. 1 0.352 3790.9

2.2.3 RRIARMZFAE KREATFMEER
AP A= FERRT A5 B 2R i A 2R 7 0N B iR
SyPTILGERL RS, BRI B ) 28 7K S A2 Ak T 1
AR S I (2) 43 BIR G, AT S Hoh PR
AR .

dy,dx, =145. 89 —249. 34

dy,dx, =117. 81 - 174. 84

dy,dx, =82.58 —188. 47 (3)

dy,dx, =74.89 = 111. 09

dysdxs =37.78 —107. 34

PR GRS EAR AR (3) , 04350 5K H 4R
[P TR R bR (£ 4) o W
FOKVZ R b = i AR R SOk 5 TR K
Jita A U AT A - B 28 55 800 2 A, (L i 5 BEU{E 3
R 7= R FEAR, #4134y Al
KA > = EARRE KM T, 5 TR KPR
BRIV Fpef 28 (S« FfIE O 206. 8 kg - hm 2 %5 i
23 Jitk-hm 2, 8 it R 2 182. 8 kg - hm 2, £ 5k

1871.8 g-hm > §lI#P1 411.1 g-hm @ 3F 1 TG
B T2 R 15
x4 SERARKFEHBERTE
Table 4 The marginal production of 5 factors

with different levels

5 [ A5 57K - Independent variable levels

Factor ) -1 0 1 2
X 644. 5 395.2 145.8 -103.4 -352.8
X 467.5 292.6 117.8 -57.0 -231.8
X3 459.5 271.0 82.5 -105.8 -294.3
Xy 297.0 185.9 74.8 -36.2 -147.3
X5 252.4 145. 1 37.7 -69.5 -176.9

2.2.4 EAEFESH R T KK 7K
5 ARG IR T B EARIR R B 1310 7 BRI , 25
RWRA T A AR 50k 2 O K
AT 2 1310 g TR AN (S0 BRI 15 5 it Py 38 7=
RO R ZE BN, 28 A7 A8 FAR RO, R 4 3 4
VRO i 171 05 5 H 0

Y1, =3784.32 +145.89x, +117. 81x, +99. 86x,x, — 124. 67x} —87. 42x]

¥, 5 =3784.32 +145. 89x, +82. 58x, —73. 02x,x,124. 67x; —94. 234}

V14 =3784.32 +145.89x, +74.89x, +7. 40x,x, — 124. 67x} —55. 54x,

¥, s = 3784.32 +145. 89x, +37. 78x, —63. 88x,x, — 124. 67x753. 672 (4)
¥, 5 =3784.32 +117. 81x, +82. 58x; +100. 61x,x, —87. 42x; —94. 23x;

¥4 =3784.32 +117. 81x, +74. 89x, + 101. 76x,x, —87. 42x; —55. 54x;

Vs =3784.32 +82. 58x, +74. 89x, +24. 60x,x, — 94. 23x; —55. 54«

AR (4) T EE AT Al AT (1) FPIE S 25 1 B
Jiti DR 2N 22 550 e 22 1) AF R A (2 35 BRSO . T
1310 it 25 Fof I it D %) 38 o 5 oA 2 3 i IR 3R
FIMET 22 R0 7K S 1 2 8, 7= B B i g ., Y4
4 AFRIERZER L 1 KOF B = i fe s, 88 O (e ™
R E. (2) % 538 6 R 2 Wit 2 sk
I E AR o 7 2 1310 Tl ot 25 B S5 A1 o 95 A 65 v
IKSF-EF B e PR 2 | 22 8 AR . AR B N
1 7KOF 3Bt JR 28 1K 0 7K -G it 22 20 1k 1 7K

B, re ik i i (., (3) 18R R -5 Wit 22 250wk /Y
RHZN AR A T2, RS 1310 WAL E it R R
5, Zp I B R G, Wit 22 200k i A 31 958 HE AR

FERRR
2.2.5 HEBABMIKBEREIETE NTHZR

ARG AR 7= B o] SR SR USSR A0 Ai
gtk — A T, T B RI3 125 B H A %, H
KF3 750 kg-hm > LI ERYLH AT % 100 B, H7F
i ox, BOGRAS X a] 20 5 K x, g —0.30 ~0.06 %, N
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1.12~1.39 x;, }0.78 ~1.10.x, 4 0.76 ~ 1. 06,
x5 4 —-1.08 ~0.38, FEAEFZMT, i 5%
x; () IBCAEL J Bl 2 FbOBE it ) &2 135.8 ~ 165.0
kg-hm > PP 25 24. 4 ~25.2 J7kk-hm > | 5B R
2208.5 ~232.5 kg-hm >, Wit 251 932.0 ~
2 140.0 g-hm > iHmEHIAP1 147.8 ~1 432.2 g-hm 7,
2.3 BEERBERLER

e SC R EMAPE AL 7 58, A5 TR 7
BRACTE R . — D UF BRI, A {CEEAR B >
A S SRR 2 R i 2 kil ik, T
2017 4E B & BLAUK I 2 S TR JE 8 E, 6 J1 S

- 15 H#& Fh, Bl Pt JH 2 A B 150 kg - hm ™2
(N 15% ,P 15% K 15% ) ,Fiftis B 24 ~25 Jifk+hm ™2,
FIAEI 3B PR 3 210 ~ 230 kg-hm ™, Z4mk (15%
ARAER ) 1900 ~2 100 g-hm i B A7 Ak
¥ AEEWFHANAS T 200 ~ 1 400 g« hm > i i 5% 0. 2%
S RIS, O LA ZR S0 7 RAEXT B, 25 R R E
5 2.9 hm® 37753 739. 8 kg-hm >, Bk RE 14 7=
15.8% ; 7k 317 1.3 hm® F-34 /=423 858. 3 kg+hm >,
IR TS 14. 9% 5 531 2 45 4.2 hm? JR{EIREEF- 1
FEHE3 799. 05 kg -hm =2 BT IR 7= 15.35% (% 5)
FWPLE T /A — s W REPE RS2 o

£S5 TERIEFERRZMHRK

Table 5
BEx R
P FEWH ORI R AR FpfoR - HI
H
= ES Plant Node Pod Seed 100-seed Seed weight Vield Increased
iel
Trial site Scheme height number of number number weight per plant yeild
/(kg-hm~?%)
/cm main stem per plant per plant /g /g compared
with CK/%
et
HEd o
Optimized 77.5 16.3 39.2 79.8 19.4 15.6 3739.8 15.8
Xiayi county
cropland
R CK 76.2 15.9 35.8 72.6 19.1 13.5 3229.3
AT Pt
Yongcheng Optimized 78.8 16.5 41.2 81.7 19.6 15.8 3858.3 14.9
city cropland
XTREH CK 76.9 16. 1 37.1 74.5 19.4 13.9 3357.5
3 W @ B3 799. 05 kg-hm 7, B %) A 7= 15.35% , 3
LS A . .
BRLE T ST 47 o

AR RN S S N (RS e e ab s NI A
KR E MBI I 4 AESE R Ak ]
VHIEAS e e 1 A it i, TE B AR T IR /N 22
7038.0~7312.5 kg-hm >y 5Ll b, @57 TR
1310 S5FPIE %5 B GEMIR 2R b T mias mi
e B R i 2 1A B RO O B, B O R BH
0.999 5" ik B EAH Ko X R 5 TAREE
i 5 77 e Z AR R R BOC R o 5 TAR TG 1t
Tt 7= e VR ) KM R AP I > %5 B > Z 2 mk
>IBIRER > D, UMRLT 5 BORIEEEZ A OC R A
FIFHE s, fEAIRE A T, 9283 750 kg -hm ™
DL 0 S A AR B 48 i 7 58 2R < A I it P 5t 135. 8 ~
165.0 kg+-hm >, Fi Al 5 B 24. 4 ~25.2 Jitk-hm 2,
B PR 2 208.5 ~ 232.5 kg - hm >, Wi 22 2% me
1932.0 ~2140.0 g - hm™2, i W5 Al 7 1 147.8 ~
1432.2 g-hm™*, £2 /& 4.2 hm® AR B80F,

A IR AR R 7 A AN [ B s i,
FEREL A JFUIE il A b e & 3% — e Ao 1 dn ik
107 B A 55 PR X E B B 2 e R LA 1 o
FET A T 180, ELRE 33X Ao 52 ) 45 A A 5 22 (8] 77 78 22
S, FLXT S B S /N T 72 b s o T
AN T Z AL S 2 B B G 2R, TR UG I s A 3
D1 (R R AR AL 0 T A 48 b sy 7 7, S B L vl
RikBE HA o fE MBS L AT LR
1310 SABFTES G BESE T 5 PR N ) d A4
A 773, R A Al A T T AR —E B B
SCHE B TR 2% 0 AR BRI B R IR A A S
WL, ARG 250 T IS YR 5L 1310 78 73k b 4L
AR BOA R R L R A 1 A R i 2 S
FIFERR , BETRAE B KA 7= X ) 22748 &2 2 9 A 2
G AF A it — P S BRIE
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