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Avoidance Effect of Bud Length, Sowing Period and Thickness of Covering

Soil on Rhizoctonia solani and Their Effects on Yield of Potato
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Abstract: This study aimed to investigate the avoidance effect of bud length, sowing period and thickness of covering
soil on Rhizoctonia solani and their effects on the yield of potato. The quadratic general rotary unitized design of three factors
with five levels in each factor was used to establish the mathematic model and optimize measures that were suitable for potato
high-yielding and disease-control cultivation. The main effects analysis showed that the effects of bud length, sowing period
and thickness of covering soil on the yield in potato in order was thickness of covering soil > bud length > sowing period, and on
R. solani disease index in potato in order was thickness of covering soil > sowing period > bud length. The optimized cultivation
scheme for getting higher yield than 3 000 kg/667 m*and less Rhizoctonia solani disease index than 45% in potato was showed
as follows: suitable sowing period (May 2 to 4), bud length (0.54 - 0.68 cm) and thickness of covering soil (15- 17 cm). These
data provide a scientific basis for setting up a feasible system for potato cultivation.
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Table 1 Fertility of soil tested

FHLR (%) AR A KRR
Organic (mg/kg) (mg/kg) (mg/kg)
matter Available P Rapidly available K Hydrolyzable N
1.65 0.839 140 99.8
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Table 2 Values and codes of designed levels

S OUSES FRR TR FIK AFAK X [A] IKF-4ti5 Code of designed level

Test factor Upper limit Lower limit Zero level Interval r _1 0 1 4r
X.(D/M) 15/05 25/04 05/05 5 25/04 30/04 05/05 10/05 15/05
X: (cm) 1.0 0.2 0.6 0.2 0.2 0.4 0.6 0.8 1.0
Xs(em) 22 10 16 3 10 13 16 19 22
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Table 3 Test design scheme

Y = - HF4T5 Code of each factor 25 R F-52 it 7K AF- Implemental level of each factor

Test No. C C: C: X, X X;
1 1 1 1 10 0.8 19
2 1 1 -1 10 0.8 13
3 1 -1 1 10 0.4 19
4 1 -1 -1 10 0.4 13
5 -1 1 1 0 0.8 19
6 -1 1 -1 0 0.8 13
7 -1 -1 1 0 0.4 19
8 -1 -1 -1 0 0.4 13
9 -1.6818 0 0 -3.409 0.6 16
10 1.6818 0 0 13.409 0.6 16
11 0 -1.6818 0 5 0.2636 16
12 0 1.6818 0 5 0.9364 16
13 0 0 -1.6818 5 0.6 10.9546
14 0 0 1.6818 5 0.6 21.0454
15 0 0 0 5 0.6 16
16 0 0 0 5 0.6 16
17 0 0 0 5 0.6 16
18 0 0 0 5 0.6 16
19 0 0 0 5 0.6 16
20 0 0 0 5 0.6 16
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Table 4 Common quadratic regression rotation designed test results of three factors
R c . . 7=t (kg/667 m?) T TE R (%)
Test No. Yield Disease index
1 1 1 1 3002.7 63.7
2 1 1 -1 2768.6 50.0
3 1 -1 1 2830.4 70.0
4 1 -1 -1 2559.2 60.0
5 -1 1 1 3310.6 75.0
6 -1 1 -1 3120.8 45.0
7 -1 -1 1 3124.3 76.3
8 -1 -1 -1 2913.7 60.0
9 -1.6818 0 0 3417.3 76.3
10 1.6818 0 0 2782.3 55.0
11 0 -1.6818 0 3162.9 82.2
12 0 1.6818 0 3061.1 67.0
13 0 0 -1.6818 2283.6 62.0
14 0 0 1.6818 2251.9 76.3
15 0 0 0 3512.3 433
16 0 0 0 3482.6 40.0
17 0 0 0 3506.0 39.1
18 0 0 0 3501.8 40.6
19 0 0 0 3565.0 38.0
20 0 0 0 3524.1 40.0

BERYZE Ty 25k e . P R Fy =50.539, P <
0.01; F,=16.553, P <0.01; WIGFEEEA F, =
6.192, P<0.01; F,=11.54, P<0.01; 0™ &
BT F 1 i B ) 5 SE PR ) LG R R 1
FKF-, FBAEE I R X IR 45 5 1 5 A
G T 7 AR R S L R A
Al ARSI AL B
22 FEFSH
221 REBERTHLAE =200

B 1] 01 5 e S 2 P A T 2 SR T T, R (X))
(18— U RN LA R 2R (X)) B R g 349 3K
B TR EAKY, BHLEE OGN RN RE] T
W B K. AT, FEIZIRIR AT, #& . 2
RN - JEE 2 1 PRk % A it FH X A4 S 7
WA B, o G RS [BH ST A
2| fy ] I AR TR 2 28 G 44 2 B 28 M AC s ok 5
ONRYEER( TS B (RE2Y 7l X A 1 T B B3
(R R /N AT S e A o T 4% S o () R ) AR

JE o ARYE T AT — R ITUITAS bs > by > by, BIFEIX
R RMET, XSS R mE L EE > 2F
K>, ZIRWAEE b 1> 101> 10,1, HZWK
TR E R A, FeBH 45 IR AR A e, #EFD
o REC M RS RK e R B R e R
Hh o REm A B R AR AL
AR A8 0 a1 38 e e et I B, e k]
VARSI SR FH B 4 v 7 15 th B DR - X % S8 e 11
FRON TR
Y& = 3509.84151 — 174.01068 X, — 111.22728 X*
YCK)=3509.84151 +44.21908 X,—- 106.91393 X ,*
YO 5 ) = 3509.84151 + 62.41460 X5— 405.40137
Y2
HF 25 LA [R) K P 1 2 i (A A& s B
AT BRAGAS I FASRIKCE T 07 i, R RIAE 3
WA, AR UL 1,
MR 2R R 3 X AR E
Wi (1) 328007 (J& 1) ATt 2 B X6 7 £ 52 i)

1=
i



TR, 2 KR R SO % 4 S G MR P B —— S s, & BE, 4% 4T
—— X, = X —A— X
3800
3600 |-
~ 3400
IS 3200 |
g :: 3000
2= 2800 F
e 2600 |
£ 2400 |-
2200 |
2000 1 L 1 1 1 1 1 1 |
-1.628 -1.341 -1 -0.5 0 0.5 1 1.341 1.682
IKFE4iAS Code of level
E1 REEF~EM RN
Figure 1 Effects of test factors on yield
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Figure 2 Effects of test factors on R. solani disease index
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Table 5 Optimization program of high—yielding of potato
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Encoding value Yield Disease index Intersection range Optimal scheme
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