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Effects of Density and Fertilizer on Main Characteristics and
Yield of "Yumalingshu 3'

XU Qian'™, LI Hua', WU Yong?, DAN Fang'

(1. Three-gorge Academy of Agriculture Sciences, Wanzhou, Chongging 404155, China;
2. Wanzhou Agricultural Technology Extension Station, Wanzhou, Chongging 404155, China )

Abstract: Effects of density, and nitrogen, phosphorus and potassium fertilizers on the main characteristics and
yield of "Yumalingshu 3' were studied in a Ly(3*) orthogonal design to get the best model for high-yielding cultivation and
providing the basis for promotion of varieties. No significant differences were found for main stem numbers, tuber
numbers per plant, and ratios of marketable tuber numbers and marketable tuber weight, while plant height and tuber
weight per plant had significant difference. The plant height between different densities and nitrogen application rates
had significant or highly significant difference, respectively, however, no significant difference in the amount of
phosphorus and potassium application was found. The plant height was lower with the increase in density, while it was
higher with the increase in nitrogen application rate. The tuber weight per plant was significantly different in the different
densities, and different N, P and K were all highly significant. The tuber weight per plant was the highest with the density
4 000 plants/667m?, nitrogen fertilizer 10 kg/667m? and potassium fertilizer 11 kg/667m?. The tuber weight per plant
increased with the increase in phosphate fertilizer application rate. The best combination for high-yielding cultivation of
"Yumalingshu 3' was T5 treatment, i.e. density 4 000 plants/667m?, nitrogen fertilizer application rate 10 kg/667m?,
phosphorus fertilizer application rate 6 kg/667m? and the potassium fertilizer application rate 11 kg/667m’. In this
combination '"Yumalingshu 3' fresh potato yield was up to 2 508 kg/667m”.
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2208 T 2002 4E DA <9441 VEREAS, “S21° VEACAR ik
TTAEMAs, VBN . EREAZRAG®RE
ALY, 2014 45 d R TR AEY) b Aol e R &
HOE . i E h R R, 2EFes dA S,
EHURIRII 70 d 2247, BIEKMRDE, 2w,
IR, ZFIRRIIRAL (A, I BRR 2R AL
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RIPEL A E T EENMLE Y. B, 7
R R AR |, AT &M TR Z 0
o m) AECHEIE T RAGR RN 35 R
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PR 285 B 5 ¥ K ANAEIRIFY T P 21 498 52 1l 7 .
BB A RN SRR B, A T S A
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1 #H 5%

1.1 iRIew R

WA EI S AR
1.2 TG

TR 1R A T PE — e AR Bl 2 e 2 71 56 S
(EEPRTH 2 LR R R ), R 760 m, FI#ELE
WEK, L3EpH 6.2, AHLIT 18.45 g/kg, HRfFE A
90.46 mg/kg, N 155.2 me/kg, B 131.8 me/ke.
1.3 Rt

FH L3 IELRIT, HRANKE, KB
i, IE COMifia, N2 D s, &4
HZ3 3K, B3 500, 4 000714 500 ¥k/667m’3
ANENE s R DA E T IERLAE (A4 1 000 kg Th 4%
et AT L HE PSR S kg, BEE 2 ke, B
K11 kg), B AHAL A 500 kg/667m* 2, %
FE 3R B AR K, B R 1500, 2 500 1
3 500 keg/667m’, fiff i fifi Al i A 5, 10 115 ke/
667m’, 1A 46% 1 IR Z (PU) 1 RACHA A FRZA
w)) R0 11, 22133 kg/667m; i 7 it 9 i
H2, 4F6 kg/66Tm’, 1% P,Os K 12% 1 i) W R 55
(YA T 2440 T AT BR B4R A\ B 430 4 38,
76 Fl1 114 kg/667m®; B sE B2 11, 22133 ke/
667m’, P A ALET 519% M4 TR IR AR Chi s A i
BRERATBR N E)) B R 26, 52 F178 kg/66Tm? . iR
PR ACE RIS I3 1 AR 2, B4R BENLIX 41 HES ],
3WEL, 317X, /NXIAIF7.995 m’,
1.4 HEEHEE

FE T g/ X 58— it FH LB MLAE (FE IR &
IR FRA R, AP 45%, N:P0s:K,0 =8:3:
4)1 kg VESENE ., AbPRACAEL > 3UCGHEA, JEE . BEAE
100% + RE 40% + HPHE 40% 55 it , 5 F% At
BEARE; FFEAE. AR 40% + BPHE 40% 55/ NX 3,
A K20 kg B0t ; BLEFAE . &UIE 20% + 47T 20%
F/INX SLIEHEK 20 kg BT
1.5 AEmMAB
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Table 1 Factor and level tested in Ls(3‘) orthogonal experiment

K- A B (BR/667m?) Density B it & (kg/667m?) C it 5 (kg/667m?) D fiti i (kg/667m?)
Level (Plant/667m?) Nitrogen fertilizer Phosphorus fertilizer Potassium fertilizer
1 3500 5 2 11
2 4000 10 4 22
3 4500 15 6 33
2 L(3)EXigt
Table 2 Ly(3*) orthogonal design
bF HE
Trf::tfent A B ¢ b Comfir‘?ation
Tl 1 1 1 1 A1IBICID1
T2 1 2 2 2 A1B2C2D2
T3 1 3 3 3 A1B3C3D3
T4 2 1 2 3 A2B1C2D3
TS 2 2 3 1 A2B2C3D1
T6 2 3 1 2 A2B3C1D2
T7 3 1 3 2 A3B1C3D2
T8 3 2 1 3 A3B2C1D3
T9 3 3 2 1 A3B3C2D1

P | i in (=50 g BB LR B E .
1.6 RIWHE

FhERERIET, %1100 g A FRZ Y H (RF 44
YIHeEE 24~ 2R ), B170 1 500 £ H 4T A L
B, VIHAI100 g LT % 55 1 0.05% /=5 5 B2 1 TH o5
RS min 5, BAYETMGE2 h, fJa T8 AR
Fir, I T 20154 1 1 24 H45085 Sk M, 3155
THIRIEZK 1 250 kg/667m?, 54+, 325 HFFH
JaBhEA L BSR4 A 3 H AW R
R 100 g + FRF60 g 5isk 15 kg RHARHE, 47 12H38
PUAEAE, 4 H 15 HEEREHIFS 100 ¢ + FElR - 5657100 ¢
+ B 40 g S0 K 15 kg AR PR, 4 24 HAR
IR - BE5E 100 g + A AR IR 50 ¢ 5K 15 kg Wi%5, 4
130 HAHR AR 100 g + Ffii 40 g 56K 15 kg Bk
H, 5 H 8 HAFENR - 5557100 g + FARH S50 g 5K 15
kg%, 5H 19 HEEF 100 g + FUIRA 50 g bk 15
kgBiif L, 6 H 28 Hkgk .
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Table 3 Performance of main characteristics in 'Yumalingshu 3'

R ah EE (%)

Ratio of marketable

R (%)

QbR FiE (em) F2E5(No.) FRRBEEE(No.) PRRRHCEE R (kg) .
. . ) Ratio of marketable
Treatment  Plant height Main stem number ~ Tuber number per plant ~ Tuber weight per plant

tuber number tuber weight

Tl 61.83 beB 1.99 5.38 0.476 bC 73.77 90.91
T2 64.98 bB 1.98 5.34 0.512 bC 74.00 92.92
T3 71.81 aA 1.84 5.54 0.528 bBC 69.37 91.90
T4 61.99 beB 2.14 4.64 0.503 bC 72.73 92.10
TS 65.20 bB 2.06 5.15 0.641 aA 73.97 93.53
T6 65.00 bB 1.99 4.56 0.506 bC 68.12 92.29
T7 58.12 cB 1.93 4.25 0.491 bC 75.49 92.54
T8 62.97 beB 1.97 5.19 0.511bC 69.24 90.02
T9 64.81 bB 2.02 5.67 0.589 aAB 72.18 91.63

T BOFJE/NG TR 0.05 FERKT, KEFEERR0.01 B2#KF-, T,

Note: Different small and capital letters indicate significant difference at 0.05 and 0.01 levels, respectively. The same below.

211 REREZENH®RZHOF A

RNk R 2R R, il A G R R 2 TR
W ik 2, Tt Al R it () R v G R 22
RO, MREERAL, ANEHEME, tResE
(F4. £5),

P H B A B G g BRI A DL A
IR Fe s
22 ‘MIDREIS HETE

25 Qb B ) i 2 R, TS b PR
A, 152508 kg/667m*, TOALFE ™k, N

212 RERAZMEREZEENG YR

RO METEN, bR EERR® R 25
WESN, HAR R R B E KT %8R
NEH B L 27K B e, 1A AR; Bk

2 374 kg/667m*, T8 ALFRJE S 3 fii, 7 i 2 096 kg/
667m?, F:AYALBE =R AE 2 000 kg/66Tm* LT, LU
T1AEFEAAR, M1 630 kg/667m?, FH TS HA
W3S BT R LA (R 8. K9,

x4 'ADREISKEHAESN

Table 4 Analysis of variance for plant height in "Yumalingshu 3'

[y
;f;;f f DF ss MS F

X 44 Block 2 10.2319 5.116 0 0.68

AbFH Treatment 8 328.005 3 41.000 7 5.47%%

W Density 2 80.902 2 40.451 1 5.40%

Jifi & & Nitrogen fertilizer 2 194.759 2 97.379 6 13.00%*

Jifif R Phosphorus fertilizer 2 14.558 9 7.279°5 0.97

JitE 8 Potassium fertilizer 2 37.7850 18.892 5 2.52

12 Error 16 119.847 4 7.490 5

JAE 5 Total error 26 458.084 6

W Fows(2, 16) =3.63, Fou(2, 16) =6.23; Fous(8, 16) =2.59, Fou(8, 16) =3.89, i,
Note: Fys(2, 16) = 3.63, Foo (2, 16) = 6.23; Fy5(8, 16) = 2.59, Fy0, (8, 16) = 3.89. The same below.
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Table 5 Plant height difference comparison

[R%k IR B (em) 255 W21 Difference significant
Factor Level Plant height 0.05 0.01
1 66.21 a A
L35S
2 64.06 ab A
Density
3 61.97 b A
) 3 67.21 a A
it 2R
2 64.38 b AB

Nitrogen fertilizer

1 60.65 ¢ B

F6 'MDREIS BHRREEFESMN

Table 6 Analysis of variance for tuber weight per plant in 'Yumalingshu 3'

A5 53K U Resource DF sS MS F
X4 Block 2 0.000 7 0.000 3 0.36
AP Treatment 8 0.066 9 0.008 4 8.92%*
¥ Density 2 0.008 9 0.004 5 4.75%
Jiti U Nitrogen fertilizer 2 0.020 9 0.0104 11.15%*
Jifi i B Phosphorus fertilizer 2 0.014 7 0.007 3 7.83%%
Jifi B Potassium fertilizer 2 0.022 4 0.0112 11.96%
12 Error 16 0.0150 0.000 9
JAE S Total error 26 0.0825

RT BHRREEEFBEMLE

Table 7 Tuber weight per plant difference comparison

750 IR Eﬂﬂiﬁ%%ﬁ(kg) 74 5% 8 E 1 Difference significant

Factor Level Tuber weight per plant 0.05 0.01

2 0.550 a A

i

3 0.530 ab A
Density

1 0.505 b A

2 0.555 a A
it Ak

3 0.541 a A

Nitrogen fertilizer

1 0.490 b B

3 0.553 a A

2 0.535 a A

Phosphorus fertilizer

1 0.497 b B

1 0.569 a A
Jit

3 0.514 b B

Potassium fertilizer
2 0.502 b B
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Table 8 Fresh tuber yield of 'Yumalingshu 3'

Qb N A (kg/7.995m?) Plot yield S (kg/7.995m?) Y4771 (ke/667m’) V274

Treatment 1 il m Average Equivalent yield Rank
T1 17.31 20.97 20.34 19.54 dE 1630 9
T2 23.42 19.62 21.39 21.48 ¢dCDE 1792 7
T3 20.55 21.74 21.05 21.11 edDE 1761 8
T4 22.32 24.12 24.44 23.63 beCD 1971 4
TS 29.75 30.96 29.49 30.06 aA 2 508 1
T6 24.65 21.74 22.22 22.87 beCDE 1908 5
T7 22.93 20.13 21.66 21.57 ¢dCDE 1 800 6
T8 23.63 26.12 25.61 25.12 bBC 2 096 3
T9 29.33 27.98 28.04 28.45 aAB 2374 2

x9 ‘MEBREBISHETEAESW

Table 9 Analysis of variance for fresh tuber yield in 'Yumalingshu 3'

[
Soui:jévfialy DF 53 s F

X #H Block 2 0.0419 0.020 91 0.01

HEPR Treatment 8 297.549 5 37.1937 18.13%

W Density 2 126.486 0 63.243 0 30.83%

Jiti U4 Nitrogen fertilizer 2 72.994 1 36.497 1 17.79%%

Jifi## 5 Phosphorus fertilizer 2 21.403 3 10.701 7 5.22%

Jiti#4 Potassium fertilizer 2 76.666 1 383330 18.69%

R Error 16 32.818 0 2.051 1

SRS Total error 26 330.409 4

x10 HEFEEZREZEER

Table 10 Fresh tuber yield difference comparison

R IR INX SR (kg/7.995m?) F55 1 2 Difference significant
Factor Level Average plot yield 0.05 0.01
25.52 a A
pragiia
i E 25.04 a A
Density
20.71 b B
25.55 a A
JE B
| RR 24.14 a A
Nitrogen fertilizer
1 21.58 B
it 2 24.52 a A
Phosphorus fertilizer 3 24.25 a A
22.51 b B
it 1 26.02 a A
Potassium fertilizer 3 23.28 B
21.97 b B

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



RS THES 2 U Eh 4828 3 5 MR ™ B RS

{3

i, B 4e B, % <347

23 AEEERXM AEREIS HEFENI

EARE KT, %A, AIE. B 34K
R ACE RN DL 2 K1y 7 i der, 1K
i, FBHE SR E . RIS A
FF 2 H =R IE l. HAE i AR AR K 7
L R DA 3 S B NE MR, AN
(£ 10),
34 ik

TEARE AT, W SRE35 F2E5. #
PRERZEEL . Bk L M S LK 4 PRk
T3, R 5 AR
Al R EE R R S T LA SR O A R, S
BREEFERR R I, X5 H R SR AT
URAESE [ A e i 4 A BT 9 04 “ AN [R] ok 2% 13
N. P, K X SF5E 5 5 JE R ™ 552 m " i 00
1) 32 ZE BB AH 25 AN B S R 25 SR — B, HBss AN
RpBRZ PR 2, SARREERANE, Alfe
S50 BT AR ) SR BT KA 55 BRI
SR A N TR SR Fy it FH T Eh 4% S b2 i A K e AR
THREEMER S, —E TR, BT e T
PEr ARRSS R PR R DL R T L], o
PICAFE T AR, SE BT B4R
KZ A, s T RPEN RG], 54K
GEIRAN 2, KT R AT I U S R TR 2 AH
X E AR R R R A A G

LR AP 7R % 2 500~6 000 #£/667m’
P, PRk T 3 2R R R
PG R, TSR TR Oy R e AR FL AR A
SEEAAFI AT, BEERS RN, 8%
FERRAR R BT ST RiAR 23 X Eh AR R
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