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Effects of Planting Density and N, P, K Fertilizer Application
Rate on the Yield of Qingshu Seed No. 9

LI Peihua, DENG Lin, PENG Zhengsong', FANG Zhirong, QIN yuan, CAI Guangze,
ZHOU Xiaoli, WANG Cuicun
(Xichang University, Xichang, Sichuan 615013, China)

Abstract: The comprehensive effects of planting density and the application rate of nitrogen, phosphorus and
potassium on the yield, plant weight and plant height of potato Qingshu No.9, which is a featured product in the
southwest mountainous regions in China, are studied by means of combined design of four factors, five levels and
quadratic orthogonal rotation. The results of mathematical model analysis show that the order of the effects of
planting density, application rates of nitrogen, phosphorus and potassium on yield is nitrogen fertilizer > planting
density > phosphorus fertilizer > potassium fertilizer; the order of the effects on plant weight is nitrogen fertilizer >
potassium fertilizer > planting density > phosphorus fertilizer, and the order of effects on plant height is planting
density > nitrogen fertilizer > potassium fertilizer > phosphorus fertilizer. The computer frequency analysis shows
that when the planting density is 4 543~4 691 plants/666.7 m’, urea application rate is 11.85~12.54 kg/666.7 m’,
superphosphate application rate reaches 32.2~32.85 kg/666.7 m®, and potassium sulfate application rate reaches
37.415~42.08kg/666.7 m’, the yield of Qingshu No.9 is above 1 900 kg/666.7 m®, and the plant weight is above 0.51
kg/plant.

Keywords: potato; quadratic orthogonal rotation combination design; yield; plant weight; plant height
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1.2 iR IG o

IS S E A B fE 2 RIS IS A
% 2 080 m, - BEh 2 Ak M A A
HILIST 8 Jo 2 43 55043951 o~ 3.52..1.93,19.83.,0.305 .31
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A5 A X ]
-2 -1 0 1 2
B (X)/(FE - 666.7m?) 500 3 500 4 000 4 500 5000 5 500
ﬁ%i(Xz)/(kg-G%Jm'z) 5 5 10 15 20 25
ARG (X)/(kg-666.7m?) 10 10 20 30 40 50
BRIRE (X.)/ (kg 666.7m) 15 20 35 50 65 80
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1 1 1 1 1 1520.0 0.424 115.0 9 0 -2 0 0 1667.5 0.492 109.4
2 1 1 1 -1 1720.0 0.438 119.6 20 0 2 0 O 1625.0 0.438 115.6
3 11 -1 1 18325 0.436 122.4 21 .0 0 -2 0 1877.5 0.548 116.8
4 1 1 -1 -1 1695.0 0.433 118.4 22 0 0 2 0 1715.0 0.501 122.8
5 I -1 1 1 1692.5 0.508 112.0 23 0 0 0 -2 2035.0 0.516 128.4
6 I -1 1 -1 2102.5 0.646 104.0 24 0 0 0 2 1 805.0 0.441 121.0
7 I -1 -1 1 1740.0 0.406 114.8 25 0 0 0 O 2117.5 0.554 116.4
8 1 -1 -1 -1 17725 0.493 106.6 26 0 0 0 O 1 660.0 0.557 114.8
9 -1 1 1 1360.0 0.536 135.2 270 0 0 O 2017.5 0.518 117.0
0 -1 1 1 1 14525 0.461 126.6 280 0 O O 1947.5 0.599 111.4
m -1 1 -1 1 13825 0.455 124.4 29 0 0 0 O 1 980.0 0.546 117.6
12 -1 1 -1 -1 1410.0 0.520 127.4 30 0 0 0 O 2 000.0 0.581 118.8
3 -1 -1 1 1 1502.5 0.444 115.6 31 0 0 0 O 19725 0.624 106.2
4 -1 -1 1 1 18525 0.501 113.4 320 0 0 0 1930.0 0.513 106.4
5 -1 -1 -1 1 1807.5 0.498 120.8 33 0 0 0 O 1962.5 0.567 110.4
16 -1 -1 -1 -1 18125 0.520 115.2 34 0 0 0 O 2002.5 0.551 118.8
17 -2 0 0 1580.0 0.499 119.4 3.0 0 0 O 23475 0.545 107.4
18 2 0 0 O 1632.5 0.448 116.6 36 0 0 0 O 1747.5 0.642 107.2
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Xy 3.004* 0.098  5.171%* 0.034 0.291 0.596
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BIHF, 3.977%*  0.0053 4.292%* 0.0037 2.719**  0.029 4
FWF 0509 0.8651 1.186 03533 1.267 0.309 2
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V=1 973,750 00+59.166 67, - 81458 33X; - 52.500 00X, -
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FHEM 15 kg/666.7 m*, ALt FH &4 40 kg/666.7 m’,
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Y=1973.750 00 - 52.500 00X; - 55.208 33X’ - 72.812 50X.X,  (6)

Tl S it FH S R B0 IS e FH 1 52 BAE S
KA (FS) LRI A Bl A, i It FH 1
17K, BRI A — 2 K, B2 9 Sy
s o YBEAE i Ak T8 v i K F ST it
AL TRARH IS K-, B 95 i, BUITE
ARG AR XA A T AR



- 18 - 3 F R (A AHFm)

%33 %

®5 BHEHAEEEINSTENXR

Yt (e it (X0)
(X5) 2 -1 0 1 2
2 2149.17 1951.04 175292 155479 1356.67
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LMK, 2 )5 BEE AR A 38 Z i . FALE
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XAk 5 R 2 (X)), RO A & (), B IR
Jiti FH 2 (XG) , SIS it FH 2 () =z B0 7 [T 05 AR k4 57
ZMT, AR 3[R . F=1.267>F o, 2 %A1
Z B AP, R BUNAEAE ; Fo=2.719< Foos, 5 2] .
FOK U AR R AT A, AR A% /N DXk i A ST B
SRR G BT, T e oA, R TR S
DL BT o S BR 535 /KT o< 0.10 AN i 3 [ 35
J& , TSRS kR B (14) .
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3.6 triRE AT
3.6.1 ¥km E ML 4
T 2% DR Pk i 1 [ A Y 5 3.2.1
BT TS TR X0 5 25 9 S5 Bk i A DT HRCR MR i
7% 8 Hhpk g [ A R R Y PR DTRk %
#*8 HEZEMKESHTTIER

W A0 AEGR) BEIE(G) AR

TR (AF) 1.272 0.929 0.682 0.893

HR A BT R R A5 KN AT A5 A R X
1 B 52 M) K /N Ay < oA 28 B > UIE > B IE> I8 . fl
BRI A0 H X R 5 i e R 4 DR 5 A
P, EAE HIE BEAER 2 .
3.6.2 Bk E B EFRAL 51

AR 3 HRT N, FivAE 2 R, AL BRI R R
A5 R, R — 2 TR A R R R e 5
W, R FH A A s, 45 380 B DR X ke o 100 [ O] A 75
K (15) ~ (18),

Y:=112.700 00 — 2.975 00X, (15)
Y:=112.700 00 + 4.125 00.X; (16)
Y:=112.700 00 + 1.685 42.X3 (17)

Y:=112.700 00+2.910 42X (18)
ML E AR, AT 4 IR R SRS e &R
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-2 -1 0 1 2

——X, ==X, =X, =X, ®WKF
7 ABERZIKERRE IR
MIE T I AEAR IR b e 2, SRUAE it
FHEXTRR AR BN . 7 % 9 SR B A
L AR T e Bt i SR A R g BT, 16
o SR, AN T B % A AR S A A
1717t SRR PRt P PR, ok 4% R e O
AL o T2 AT it A T 4 A K
- — 2~0 Y RIS, i 2 T R A it AR A 0~2
AN B 5 E TR

R BrEXMNBAKE, KSR
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i

7eE(Y)/(kg+666.7m ) 2347.5 2117.5 2102.5 2035.0 2017.5 2002.5 2000.0 1980.0 1972.5 1962.5 1947.5 1930.0

0.518 0.551 0.581 0.546 0.624 0.567 0.599 0.513
117.0 1188 1188 117.6 1062 1104 1114 106.4

HRREE (Y))/kg 0.545 0.554 0.646 0.516
KR (Ys)/em 107.4 1164 1040 1284
3.6.3 ¥R SEL 5 1

IhE SRR e S A ORI B R AR, M
R R R, PR R, b BRI AE, SRR AT AR
o MWROPHE N, S 5ikF] 1 900 kg/666.7 m®
DL, HRR R 7E 100~120 cm (1938 BB Y , SR FASL
BT R A AR 625 T . Y<
120em A R EEH 234, 5T EMN
42.08% , FE TR HY 5 v bR S AR T 120 em A9 YA~
BR] - 114 AL 35 P2 - PR % 3 o 4 733~4 887 FE/
666.7 m*, JR % 4 10.017~11.429 kg/666.7 m?>, 3:L Bz
55 4y 28.496~31.504 kg/666.7 m’, i iR B 1y 48.038~
51.962 kg/666.7 m’,

4 it 5ite
4.1 g5ig

W TRIEAC T AR g N T LA
EHEE SRR A B AR B AR T
EOSHE HURE R o R R A AR
T 2 X BERY 1) A3 AT, 45 AR R LB
it BBt 4 PR 5 7 2 9 S R R AR AR

AW, H 4 PR RFEE HARROY . 4 B0
QSR RZ M HE T A < RISk 2 >l A >4
JIE 5 XoF AR B (s i HE A < RN > S >l 2% >
TS 5 %o ok e P 2 e HE Ay < A 2 B >RUIE >4 JE >
BEAE

3 o X B AR T B A A TS T 9 S A AR
FERE VR BE B 4R T EC A RE R T
O, FARRER LA bk R (B ER A — Al
SF(ENS7 I 1 =1 2B 0 o A - | 2 (A E W 1 o £
PREE Bk R o AN TR0 30 R SR AT 745 H < AR
WK 4 526~4 691 kE/666.7 m?, R Z it &N
11.85~13.785 kg/666.7 m*, iz B {2 £5 h 32.2~37.98
kg/666.7 m*, B B2 41 A 31.76~42.605 kg/666.7 m’ 1]
TN FEAC IR G R 6 b, 7 9 5 T AR
1900 kg/666.7 m* LA I 1 7= &t . 1€ Bl AE % & 0
4 543~4 715 $£/666.7 m’, IR % N 10.985~12.54 kg/
666.7 m*, I HERRAS g 28.01~32.85 kg/666.7 m?, Fi ik
Bk 37.415~42.08 kg/666.7 m* 0 FEI Y , 589 5
A5 5 0.51 kg/#k LA b B RREE . 2 B oAE % R
4 733~4 887 ¥k/666.7 m*, IR % Ky 10.017~11.429
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