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Table 1 Basic physical properties of tested soil

HEFKE WERK FAREKR

TMER £33 |

LI L, " o st
m  yem) (g (%) (mm)
0~20 1.22 31.0 11.6 38.8
20 ~ 40 1.46 31.4 14.0 34.8
40 ~ 60 1.40 33.0 11.9 42.2
60 ~ 80 1.37 32.9 7.9 53.9
80 ~ 100 1.38 35.9 7.9 53.4
100 ~ 120 1.36 33.4 11.9 43.0
120 ~ 140 1.36 33.3 13.3 40.0
140 ~ 160 1.36 33.3 13.3 40.0
160 ~ 180 1.36 33.3 13.3 40.0
180 ~ 200 1.36 33.3 13.3 40.0
0~200 —_ 33.1 11.8 426. 1( & F)

£2 fRIMEAHRR
Table 2  Fertility status of tested soil

HHUR 3 ) R EHB R
Organic matter ~ Total N Available N Available P Available K
(g/kg) (¢/kg) (mg/kg) (mg/kg) (mg/ke)

17.4 1.953 119.5 11.60 241.9

RE/PXHAH 6 mx7 m, FHEITIER 50 cm,/H
R EPTRIF, MIFNRK)E, BB K,
TEANKCAE, MW HEAE 3B & AP K FE AT KGR
£33, EXRERYIREEAEEFEERE,

ELTE : HFK 863 12 (2006AA100220) ; L T4 “ +— H "R H{ B % TR AE (2007031002 - 7)
EETH:8 $O9B—), X, AL FBBA MLHARE . HRTANLHES.
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Table 3 Experiment design scheme
sl . Ak ERRODD

A ®/B(A/A) #E Supplementary 3 -1 1.3 B P .

®_e Sowing date Density water . Base N Base P Base K Top N "wata 4 .up'p Iemem:ry

No. W) (bk/ha) be(fo-; wing (ke/ha’)  (ke/ha’) /b)) L et

m’/hm?) spreading)

1 04-16 45000 150 150 225 300 180 0 188
2 04-16 54000 300 0 75 300 0 1200 2M
3 04-16 72000 600 75 150 300 180 1200 9nt
4 04-16 63000 450 225 300 300 60 1200 6 bt
5 04 - 16 72000 0 225 0 25 120 600 nH
6 04-23 81000 300 75 300 25 180 60
7 04-~23 45000 450 300 150 25 120 1200 15 &
8 04-23 54000 600 150 0 225 240 900 90
9 04-23 63000 0 0 225 25 180 900 15 8t
10 04-23 63000 150 150 75 150 240 0 °2m
11 04-29 72000 450 0 0 150 0 600 9 Bt
12 o4 -29 81000 600 225 225 150 240 1200 18 ot
13 04-29 45000 0 75 75 150 0 0 (14
14 04-29 54000 150 300 300 150 240 600 159
15 04-29 54000 300 75 150 75 60 300 9w
16 05 - 06 63000 600 300 75 75 0 900 180
17 05 - 06 72000 0 150 300 75 60 0 15
18 05 - 06 81000 150 0 150 75 240 300 6
19 05 - 06 45000 300 225 0 75 60 600 18 W
20 05 - 06 45000 450 ] 225 0 ~180 300 120
21 05-13 54000 0 225 150 0 120 900 6
2 05-13 63000 150 75 0 0 0 300 15
23 05-13 72000 300 300 225 0 120 300 18 %
2% 05-13 81000 450 150 75 0 120 0 9 ut
25 05-13 81000 600 300 300 300 60 900 12 8

2 LEREN H—EHERES, BIHERS PHEREHK

2.1 EXTELFHHERBEHESSREANXE
R 32 W 7= B I E B R FPRL KA B R
B F R B E AR E R i v 3K B A R A K 53
BAERN 14HERNEETR. BERAS
RERITE RS ABN T’ (kg/bm’) . FALBEK
FEABTPHEBERESERTERAR 4,
SRAI DPs X E ok EE A F ot | B M~
BH#TARSN, BHEMNEMHEERARLES.
mERSTH,EXTEAFPHARBERS™
BEHEHTHREEKYF,
RHAEMNZEMHXRBEED, FRIHHEX
HOFUBREAEREKRE HABEEITKEFERE
BFxrmRERGE W, TN IR RER

ANTIBE], YETE MR T2 RIFE, H ERIE RS
BE SRR OK, BT DA X — B 39 o I AR AT
BT
RETEEBRAREPNBRRE REMN
mHABE S — BB R B o TR0 RS R,
AT AR = R A W UL F AR, BT AR RT B BR
THITHAXITETF
2.2 KBREHEERFHHEREREMHEFESR
izl 404
R Fl DPS 4%, X453 . B R R R B LR
B GE R KRB AE /A K A F 35 T BLE SO
ToREHAE S EA, e # TR E , 5IR—
WARBER, BEBDBFHE WERTR:



®24 B % EXREBFESHEREIEBTREDR ol
24 ERRLBEXTELEWNHEHORELS R
Table 4 Leaf area index of the main growing period of maize and yield of every experiment treatment
o T B13E B Leaf arca index s §
RALS P Yield

No. 6 ®ot 9 Rt 12 @ ot 15 ot LR
6 leaves spreading 9 leaves spreading 12 leaves spreading 15 leaves spreading  All leaves spreading (kg/har’)
1 0.16 0.57 1.35 2.2 3.1 11035.5
2 0.16 0.61 1.53 2.55 3.53 13792.5
3 0.19 0.78 1.94 3.23 4.40 14704.5
4 0.17 0.73 1.87 3.18 4.48 13309.5
5 0.20 0.79 1.97 3.28 4.54 12624.0
6 0.23 0.98 2.47 4.12 5.56 13948.5
7 0.12 0.51 1.31 2.7 3.20 13012.5
8 0.13 0.55 1.44 2.53 3.54 12040.5
9 0.22 0.84 1.96 3.17 4.31 14263.5
10 0.19 0.80 1.93 3.15 4.36 12804.0
11 0.21 0.93 2.18 3.52 4.57 12247.5
12 0.25 1.06 2.59 4.32 5.92 13752.0
13 0.14 0.58 1.36 2.25 3.08 11164.5
14 0.16 0.73 1.74 2.88 4.03 12564.0
15 0.18 0.77 1.79 2.92 4.03 12910.5
16 0.22 0.91 2.25 3.63 4.80 13264.5
17 0.4 0.97 2.42 3.97 5.32 13399.5
18 0.24 1.00 2.62 4.35 5.7 12709.5
19 0.14 0.60 1.52 2.52 3.4 11791.5
20 0.14 0.59 1.48 2.47 3.4 11131.5
21 0.17 0.73 1.85 3.03 4.08 12585.0
22 0.21 0.87 2.10 3.36 4.29 12811.5
23 0.21 0.90 2.27 3n 4.86 12894.0
4 0.23 1.02 2.49 3.98 5.11 13441.5
25 0.23 1.02 2.58 4.21 5.41 13173.0

£5 EXEFTFLEAREHERENSRAMBEXIR
Table 5 Correlations between leaf area index in
the main growing period of maize and yield

HEXRK i

Correlation coefficient Yield
6 JR - 6 leaves spreading 0.5""
HHE R 9 JR U 9 leaves spreading 0.53*°
Ij?:a 12 % 12 leaves spreading 0.54"°
index 15 f&0t 15 leaves spreading 0.55°"
SE2RFF All leaves spreading 0.57°*

e BB P<0.05, 5B BEKF, » » RR P<0.01, 5B H
BEKE,
Note: * means correlation is significant at 0,05 level; % * means
correlation is significant at 0.01 level.
y = —0.4864 + 0.00008965% + 0.005094 x5 — 0.001110x,
~ 0.0000000003486x,> — 0.00001334x,% — 0.000002545%,> -
0.00001071z> + 0.000008487x¢2 - 0.0000002240x,% +

0.0007780xs> - 0.00007896x,x3 + 0.0001146x,75 +
0.00000005300, % + 0.00000001064 2, x, — 0. 00000004378 2, x¢
+ 0.000004359x3x, — 0.000005540x; x5 — 0.0000008878x,x5 —
0.0000003409x5x, + 0.00014824x5x3 — 0.000001844xx; -
0.0001986 2 x5 + 0.00001234x, x4
HEH x HEH(D) ;2 HEE (B /hm’) 525 KK
B (kg/hm?);x, N JE B (kg/hm?);zs R R
(kg/hm?) ; x¢ 938 2 (kg/hm?) ; x5 K 47K (m®/hm?) 5
xg JHBME / M AKEFHRM) ; y A EBRER
ARBEHRBERIITRGBRERER
ERBRITREEKT, RUAEMRARH, R
ARBEFEHEREHZAPMMRRR;WEH
Durbin — Watson 4 3+ & (KR EMA X REZ M
WREGZHB)E2EH, RHTBREA —ENXRF
B,
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Table 6 Significancce test result of regression equation

HXRHMR HEF
Correlation coefficient  Variance

pf  Durbin - Watson 4t &
p value  Durbin - Watson statistics

0.9999 21739.0978 0.0054 1.7112

2.3 kEBEHEAFHIMHEREME MM FEHR
BT
BN _WEAAZES EH, TEBERMER
BBESEREETHREERSHE(RET).

27 FEETREOARKRBER
Table 7 Test results of regression coefficiente
of every variable in quation

i ¢ R pH xR t B piE
Variable ¢ test value  p value | Variable ¢ test value  p value
x 168.2020  0.0001 | xx 118.1866  0.0001
x3 243.1473  0.0001 | xx 156.1106  0.0001
x 25.7815  0.0015 | xx 5.5255 0.0312
x? 86.0052 0.0001 X3%¢ 92.6624 0.0001
x? 204.1297  0.0001 | x% 71.1955  0.0002
x? §5.7600  0.0003 | xX 9.3420 0.0113
252 139. 8081 0.0001 XXy 18.7259 0.0028
x? 176.0502  0.0001 | xsx¢ 137.6058  0.0001
x? 66.7162  0.0002 | x% 189.4516  0.0001
x? 44.3063  0.0005 | xex¢ 156.3655  0.0001
xx3 225.5940  0.0001 | ;% 24.3662  0.0017
Xi%g 174.6116  0.0001
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Preliminary study on model of cultural factors and leaf area index of maize

BAI Sha', CHI Bao-liang’, HUANG Xue-fang?, FAN Wen-hua', FAN Xil.x-wus
(1. Resources and Envi College , Shanxi Agriculture University, Taigu, Shanxi 030801, China;
2. Dryland Agriculture Research Center, Shanxi Academy of Agricultural Sciences, Taiyuan, Shanxi 030031, China;
3. Institute of Crops Genetics, Shanxi Academy of Agricultural Sciences, Taiyuan, Shanxi 030031, China)

Abstract: An experiment was conducted to study the effect of water, fertilizer and other cultivating factors on leaf
area index of maize when the leaves spread by uniform experiment design and stepwise regression method using Xianyu335
as the experimental material. By Multiple Factors Analysis, the influence order is: base nitrogen > nitrogen topdressing >
base phosphorus > planting density > supplementary irrigation > growth stages of supplementary fertilizer and irrigation >
base potassium > sowing date. In the mathematical model, the coupling effect between cultivating factors on leaf area in-
dex of maize reaches the significant level. In the research bound of this experiment, the result is that the leaf area index
of maize achieves the highest theoretical value 6.64 when the sowing date is May 11, the planting density is 80 999.8
strain/hm’, the base nitrogen is 48.2 kg/hm’, the base phosphorus is 293.6 kg/hm’, the base potassium is 152.0
kg/hm?, the nitrogen topdressing is 62.8 kg/hm?, the supplementary imigation is 1199.4 m*/hm?, and the supplemen-
tary fertilization and irrigation is made in the growth stage when the eighteenth leaf of maize spreads completely.

Keywords: leaf area index of maize; cultivating factors; uniform design; mathematical model



