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1 52 H(105°17'34" E, 34°47'50"N), 74K 1460 m,
AERERR I 472 mm, HIERRSH AR+ WA PR
TR I SRR 110.10 me/kg, A% 68.88 mg/kg,
R 204.00 mg/kg, HHUT 12.54 g/kg, 4xEhit 0.70 gikg,
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JEAEBVEFEAE,, & 60% TEILAE, 40% 7EHAW)
ZLIFE RN 43 2 it

3 A bvdy, HIEMRURIS, TRERFHLR R 1
JZEHFARAN . $2/N2BTE 40 cm, 28 15 ~20 cm, K
ZBG% 70 cm, 2875 10 ~ 15 cm ¥IATHZE, R
KANHIE B, B 225 K/NAT, IRYE 110 cm,
F 0.008 mm x 1200 mm HifE(CR ZImMRE, HIRFK
KR FIN A BRFATA vl 25 =) B 5 . BEIERT, 221
F 72% SN H EFLIM 1.5 ke/hm?® 58K 5%
7 o3 o B I 2 B 7 G S U bR Al L 1) 4[]
B 2.5 ~ 3.0 m JE— - AT, i b 158 55 s 2 i A 2BV
B R XA B 1)

F 1 HAEERKTHRD

Table 1 Experimental factors and level-coding

Yt i Xi X, (N, X; (P,0s, X, (K50,
(yUhm?)  kg/hm?) kg/hm?) kg/hm?)

-2 31500 0 75 0

-1 42750 150 150 60

0 54000 300 225 120

1 65 250 450 300 180

2 76 500 600 375 240

ARARIXIE 11250 150 75 60

Pl HLIRAT AL, JT) SE A 1 P L Ry,
(ZE1) DIPNVE ]I

TR LI

INE

9 15~20cm

F&: 40 cm

10~ 15 cm
P 70 cm

1 HHNEGERBEHIETEER
Fig. 1  Sketch map of pepper field mulched with plastic film
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1.2 WIERTEIRE
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ARVEH, HFATRIE R, R T ENE R 1
ATAEHCRENEMER, 4 ATAZR S A L
A RE A, B AT R 9 5. T
AEba, pil4 S, KE3 5, fiil 10 5%, &
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it FHFE 43S A HLIE 45 000 ~ 60 000 kg/hm? (I%ERH, |-,
Jiti Nt 195 ~ 270 kg/hm®, Jitil P,Os it 240 ~ 270 kg/hm®,
Jiti K,0 135 ~ 165 kg/hm?,
1.3 HELES SN

% F Microsoft Excel 2003 i#F47 544 FEAE A,
SPSS 13.0 Ge it Ak AT B s e it 5 0o

2 ERE5HM

21 FELERRHEHHFFIER

VAR 20 B 704, i KR %
JEL AL B A4 SRR T RBEER R R R,

Y= 49 898.875 0 — 1 118.562 5X,— 1 164.187 5X, +
760.187 5X; + 1 840.937 5X, + 238.593 8X.X> +
738.656 3X,.X; — 1 428.093 8X,X, — 806.906 3X,X; —
307.031 3XoX, — 822.092 8X3X, — 941296 9X> —
873.046 9X,> — 380.671 9X3°~501.796 9.X,> (1)

XTI T 22 0 Hr vl Hl L Fy = 0.848 9,
AT 3, F AR 50 PR 2 % 16 245 SR 1 5
M4/ Fy=5.0219, kMR E KN, SiHIEA L
SCME LA By, EMXERE r = 0.877 5, £H 4
T A 2o it 5 7 I SR G
22 FEEMMNSH

F T W BT 4% DR 2R A B 28 00 TG & 49 M G
i, A E R EC AR EAL, PR AT B L R 5
A XA R NE B SERWEERE ., HrfRnF
B bR AE DR BT R BB KT LR, B | Al
W, B 4 HFX R RN, AR —
WL Xy> X, > X, > Xs, TAEZIRIH, X, >X>X,
> Xy, AJHIAREEE AT, JCig R TETT, iR
RIS AR S S AR, S R AR
P RO EN = 745 S e



630 +

1 545 %

2.3 HAEFHFKF 08 EF RS

Xt 2% P E AT B DR S0 20 B AR IR 7o &
K, EARBHE N, £HREAFERER
IR o X1\ Xo BRSPS, HHGAE] -1~
—0.5 MFy i fe iy, A MR i AN R R R R
B X BEEK AR, mREESRR, HHIK
F 0.5~ 1.5 B iR Xy HHOKPRFER, 75
AR, KR 2 B R R

sio00p
-X
2000 TP
X,
2 50000 _
=
S //
2 48000
I
£ 46000
44000
42000
20 15 -1005 0 05 10 15 20

AR KPR
2 KERKRPRERTFHE X-Y TEE
Fig. 2 X-Y maps of one-factor in field experiment

2.4 BERBEERESH

A CPEYET A AR, BRI AL 1
AN IR EN P E K

Y14= 49 898.875 0—1 118.562 5X; + 1 840.937 5X,
—1428.093 8X,X,—941.296 9X12—501.796 9X42 2)

P 3 g K TG AR R 5 5 IS 52 HL AN Y
A . it N A P,Os AL T EIKFI, 7E45
B -2 ~ 0 B, BEE K0 Ji 5 B934, 50
HRMIE RIS YRR EETE 0~ 2 i), fiE
KO Jift S RO, B0 k2 B A S 1 i i ik 2>
B UL A R B A ) Y R N A
WL R PR BEAE AT, (EUR SR R S IR #R
i I T ORI S S
2.5 ERFERMIMN

AL i H AR PR B BT O 2k R %, 2
1E - 2<X;<2 AR RAELe Rl a8, et
FHLERSRAG o, BIEAIG 2515 T AT 3R A5 1Y
SR E N . 58 957.80 kg/hm?, HZi 4R Zo it
HETRN: Xi= -2; L=0; 3= -2; X4=2.

Xf KRR AR 77 SEBROR UL, IR de A A A B
WAEH, 7EE7 i i BUAOEARAE R, Dy 1 3R
R ML A F R AT SEE PR AR S5 A 18 7
LT . 7E - 2<Xo<2 ZBRIXE], BB K
A1, 2 ENLEEA R 625 BEHA R, i,
P KT 45 000.0 kg/hm? DL B4 E )5 % 300 &,

55000

= 50000

(kg/hm?)

45 000

PR

40 000

35000

30 000
-2.0-15 -10_g5 0

051
BRAE (X)

@55000~60000  040000~45000
W 50000~55000 E35000~40000
045000~50000  @30000~35000

3 HIEEEX 5k K0 X, BREESRE
Fig. 3 Interaction effects of planting density (X;) and potassium rate
(X4) on pepper yield

HAR AR 2, R 2 ATLUE 1, KIS
B KT 45 000.0 kg/hm? [ 728 5 X, Ji A 18 3 Fl
B X;= -04381~ -0.1619; X, = -0.5553 ~
-0.284 7; X3 =10.126 7 ~ 0.433 3; X, = 0.358 0 ~
0.635 4, FIFEAIRIG ST, BRI 20
BUETEFJE . % 49 071 ~ 52 179 /¢/hm?, Jifi N &
216.75 ~ 257.25 kg/hm®* (FHIREL N 471.15 ~
559.20 kg/hm?), jifi P,Os & 234.45 ~ 257.55 kg/hm®
A GBS ZM 1 465.65 ~ 1 609.50 kg/hm?),
i K,O 5 141.45 ~ 158.10 kg/hm* (Y-SR 2 Ky
282.90 ~ 316.20 kg/hm?), iREM N : P,0s : K,0
HMN16 : 1.6 : 1.0,

F2 KHEREHRUFTE
Table 2 Optimum scheme of planting density and fertilization in
field experiment

W% mkUss bR 95% 53 A X IF]
TR R
wIE -0.300 0 1.220 7 —0.438 1 -0.1619
N —0.420 0 1.1959 05553  -0.2847
P,0;s 0.280 0 13546 0.126 7 0.4333
K,0 0.496 7 1.226 1 0.3579 0.635 4

2.6 WIERSELER

TR TR B TR . BRERMER . 1
HEVGE S BRREN . R BEBEE TN BT
K5 K 13.79 hm? 5 B 4 R 56 U898 7 1 7%
FeA RV, ds IR 2ty £ 194
EEEROR ) BRI 26.6% ~ 41.3%, N HiZA
W28, 2011 AE7E H 4 BB XS B MM AR 85 11
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2.82 hm® RH# 9 5775 P4 54 340.5 kg/hm®, I
T R P AT 3 62 470.5 kg/hm?

®3 HAMKRZHEERIFESHR

Table 3  Yield-increasing effects of applying optimized agronomic

measures
IR R TR R
(hm?)  (kg/hm?) (%)

ol AL EN 368
HM A HAEPEBURZMR 282
HRaRINESHEETIIN 325
AR ESHEEEER 140
HREH AR IT S BRER  2.64

53 647.5 413
54 340.5 343
52177.5 32.5
48 516.0 29.5
49 705.5 26.6
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Optimization of Transplanting Density, Nitrogen, Phosphorus and
Potassium Fertilization on Yield of Pepper in Drought Area

ZHAO Zhen-xiang', YANG Yong-gang”’, ZHANG Er-xi', LU Zi-ming', LU Jian-ping’
(1 Gangu Experimental Station, Tianshui Institute of Agricultural Sciences, Gangu, Gansu 741200, China; 2 Institute of
Vegetable, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 3 Xishili Experimental Station, Tianshui Institute
of Agricultural Sciences, Tianshui, Gansu 741001, China)

Abstract: A quadratic regression rotational combination design with four factors, including transplanting density, N, P,Os
and K,0 was conducted to study the cultivation models of high yield of pepper Tianjiao No. 9. A mathematical model of relations
of pepper yield to transplanting density, nitrogen, phosphorus and potassium was established. Single-factor analysis showed that
the yield of pepper increased and then decreased steadily with the increase of the transplanting density, the application of N and
P,0;s, but it always increased with the increase of the application of K,O. The first order interaction analysis indicated that there
existed an interaction range between transplanting density and K,O. The synergistic and antagonistic effects between
transplanting density and K,O were shown in the lower and higher range, respectively. The optimizing cultivation models for
yield more than 45 000.0 kg/hm? was calculated by the distributing frequency statistical method. The best transplanting density
and amount of fertilizers that obtained yield above 45 000.00 kg/hm* was: 49 071 to 52 179 holes/hm? for transplanting density
with 2 seedlings/hole, 216.75 to 257.25 kg/hm® for N, 234.45 to 257.55 kg/hm® for P,Os, 141.45 to 158.10 kg/hm” for KO,
respectively. The reasonable proportion of N, P,Os, and K,O in formulated fertilization should be 1.6 : 1.6 : 1.0. Using the
optimizing cultivation, the yield of pepper was increased by 26.6% — 41.3%.

Key words: Chili pepper, Transplanting density, Fertilizer, Dry land, Mathematical model



