39 5 ( ) Vol.39 No.5
2013 10 Journal of Hunan Agricultural University (Natural Sciences) Oct 2013

DOI:10.3724/SP.J.1238.2013.00505

ORENEELTERE LMK

1 1,2 1 1 1 12*
(1. 410128 2. 410128)
W E 3 5
3 ) (X1)
(X,) (X3) Y=36.331 63-1.819 65X; 3.391 04X, 2.568 47Xs~1.786 37X,2~4.208 21X,2+

2.122 50X, X, 4.327 50X;X;3

(1.677
2.000) (1.157 1.452) (1.000 1.260)
X # i :
FEIHES sS532.31 XEkARERS A XEHRS 1007-1032(2013)05-0505-05

Optimization of breeding substrate formula for potato micro-tubers

WANG Huan-yan*, HUANG Ke? GAO Qi-xin*, ZHANG Wei*, LEI Yan?*, HE Chang-zhen*"

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Provincial
Engineering Research Center for Potatoes, Changsha 410128, China)

Abstract: To develop a kind of extensive, cheap, and good quality substrate for potato micro-tubers breeding,
quadratic-orthogonal-rotation-combination design was adopted to optimize the ratio of three substrates (mushroom
residues, sand and perlite). From the regression model established between yield of micro-tubers (Y) and mushroom
residue (X;), sand (Xp)and perlite (X3), which was expressed as Y=36.331 63-1.819 65X;+3.391 04X,+2.568 47Xs—
1.786 37X,%-4.208 21X52+2.122 50X, X,+4.327 50X;X3, it showed that the yield of potato micro-tubers decreased in the
order of perlite, mushroom residues, and sand. It was also concluded from the model that there was no significant
interaction between sand and perlite to the yield, while the interaction between mushroom residues and sand become
obvious, the same was true for mushroom residues and perlite. The volume ratio of mushroom residue, sand and perlite
was optimized as follows: (1.677-2.000): (1.157-1.452): (1.000-1.260) according to multiple regression and frequency
analysis.
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Table 1 Tested factors and levels on the optimization of breeding substrate formula for potato micro-tubers
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Table 2 Yields of potato micro-tubers at different formula of substrates
7 /g
X1 X2 X3
1 1 1 1 2.75 1.50 1.50 42.52
2 1 1 -1 2.75 1.50 0.50 24.79
3 1 -1 1 2.75 0.50 1.50 31.50
4 1 -1 -1 2.75 0.50 0.50 16.08
5 -1 1 1 1.25 1.50 1.50 29.20
6 -1 1 -1 1.25 1.50 0.50 34.41
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g %
% /
Xl X2 X3 ﬁ g
7 -1 -1 1 1.25 0.50 1.50 32.30
8 -1 -1 -1 1.25 0.50 0.50 28.56
9 -1.682 0 0 0.75 1.00 1.00 34.90
10 1.682 0 0 3.25 1.00 1.00 25.82
11 0 -1.682 0 2.00 0.16 1.00 25.31
12 0 1.682 0 2.00 1.84 1.00 39.48
13 0 0 -1.682 2.00 1.00 0.16 22.50
14 0 0 1.682 2.00 1.00 1.84 24.52
15 0 0 0 2.00 1.00 1.00 34.97
16 0 0 0 2.00 1.00 1.00 38.74
17 0 0 0 2.00 1.00 1.00 37.90
18 0 0 0 2.00 1.00 1.00 39.22
19 0 0 0 2.00 1.00 1.00 35.60
20 0 0 0 2.00 1.00 1.00 31.66
21 0 0 0 2.00 1.00 1.00 37.27
22 0 0 0 2.00 1.00 1.00 37.94
23 0 0 0 2.00 1.00 1.00 34.00
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Fig.2 Yields of micro-tubers from mushroom residues and sand at
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Table 3 Frequency of components from 48 schemes ( each basin yield of micro-tubers > 32.14 g)
X1 X2 X3
1% 1% 1%
-1.682 10 20.83 3 6.25 0 0
-1.000 10 20.83 5 10.42 11 22.92
0.000 11 22.92 11 22.92 19 39.58
1.000 9 18.75 14 29.17 10 20.83
1.682 8 16.67 15 31.25 8 16.67
48 100 48 100 48 100
-0.091 0.608 0.259
0.174 0.150 0.132
95% —-0.431~0.250 0.313~0.903 —-0.000~0.519
3 #it5itie
(1.677 2.000) el
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