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Effect of Agricultural Organic Waste Combination Matrix on Economy Traits of
Transplanted in vitro Potato Plantlets for Pre-elite Seed Production
PEI Huiping', QIN Jiahai*, XIAO Zhanwen? YAN Zhibin®, ZHAO Yunchen? MA Honguo', YANG Xia', HAN Xuxia?

(1. Gansu Potato Universal Denon Co. Ltd, Zhangye, Gansu 734000, China; 2. Hexi College of Agriculture and Biotechnology, Zhangye,
Gansu 734000, China; 3. Gansu Dunhuang Seed Co. Ltd, Jiuquan, Gansu 735000, China )

Abstract: Using the substrate culture model, the relationship between combination matrix and economic traits of the
transplanted in vitro potato plantlets was studied in the greenhouse. For single minituber weight, the influence of the factors was
mushroom waste > furfural residue > cow dung > vermiculite> sand, and the best volumetric ratio of sand: cow dung:
vermiculite: furfural residue: mushroom waste was 0.40: 0.30: 0.09: 0.10: 0.10. Except for survival percentage of transplanted
in vitro potato plantlets, all other traits, including plant height, stem diameter, leaf number, root length, minituber yield per plant,
single minituber weight, minituber number per plant, reproductive efficiency, and economic benefit, were better when in vitro
plantlets were transplanted into waste matrix than vermiculite.
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13.85% 38.67% el 1.5 m
9.86% 13.01% EDTAFe 120 d
15.26% 10% 5% 1 kg 75% 100 g o
15% 18% 46% . 1.3.2
1 000 L 10% 10 em
2 L pH 6.5~6.8 360 g. 200  /m?
180 g. 500 g. EDTAFe 30 ¢ 3 cm 5 em 10 em 2
1.45~1.50 ms / ems 7d 10 d
1 1.80 L./ m? 2d
o 1 50%~
1.2 60% 70%~80% 20~23C
12.1 15d 300 1 L6
N N N N 5 1.3.3
3 Ly 3° 30 d N
1 L, 3
Table 1 L, (3°) orthogonal design table
A B C D E
Treatment Sand Cow dung Vermiculite Furfural residue Mushroom waste
1 = AB,CD.E, 1 020 1 0.10 3 0.09 2 0.20 1 0.05
2 = AB.C\DE;s 1 0.20 2 0.20 1 0.03 1 0.10 3 0.15
3 = AB;C.DsE, 1 0.20 3 0.30 2 0.06 3 0.30 2 0.10
4 = AB,G.D\E, 2 040 1 0.10 2 0.06 1 0.10 2 0.10
5 = A,B,CsDsE; 2 040 2 0.20 3 0.09 3 0.30 3015
6 = A,B,CDE, 2 0.40 3 030 1 0.03 2 0.20 1 0.05
7 = A;B,C\D;E; 3 0.60 1 0.10 1 0.03 3 0.30 3015
8 = A;B,C,DE, 3 0.60 2 0.20 2 0.06 2 0.20 1 0.05
9 = A;ByGsDIE, 3 0.60 3 030 3 0.09 1 0.10 2 0.10
m’), Note: Figures in brackets are volumetric ratio (cubic meters).
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1.3.4 T
R T ALB;C3DE, : : : : 0.40:
o 0.30:0.09:0.10:0.10 .
2.2
2
2.1
2 N Y
R E>D>B>C>A N 16.84 cm. 0.89 cm. 987 .
> > 2.46 cm CK 2.98 cm.
> > o T 0.13 ¢cm, 2.16 . 0.59 cm 3.
Tw>Tys Tau<Ty 3
, Table 3 Effect of waste combination matrix on growth
0.40 m and development of transplanted in vitro potato plantlets
o Tes>Typ>Ty T >
T(;2 > TC] cr-n -Cm No. cm
Treatment  Plant height Stem diameter — Leaves Root length
0.30 0.09 m? TDl > TD2 TD3 16.84 + 0.065 0.89 + 0.022 9.87 + 0.021 2.46 + 0.063
010 Hl3 T]gz > T}<3 TE] < T]{; Waste matrix
CK  13.86 +0.020 0.73  0.023 7.71 + 0.067 1.87 = 0.029
Vermiculite
2 L, 3
Table 2 Ly(3°) orthogonal experiment analysis
2.3
g
A B D E
Treatment ¢ Minituber
weight 5
1 = AB,C:D,E, 1 1 3 2 1 0.72 CK >
2 = AB,CDE; 1 2 2 1 3 4.01 N N N
3=ABCDE, 1 3 1 3 2 426 > CK .
4 = A,B,C,DE, 2 1 2 1 2 4.02 N
5= ABCDE, 2 2 303 3 4.09 CK 221% 442 | m?
6 = A,B;C\D,E, 2 3 1 2 1 2.30
7 = A;B,C.D:E 3 1 1 3 3 0.18
A 052¢g/ . 015g. 008 475 / m? 4
8 = A;B,G,DLE, 3 2 2 2 1 2.75
24
9 = A;B;CiDE, 3 3 3 1 2 6.39
T, 8.99 492 649 1442 577 2871 17)
T, 10.41 10.85 11.03 5.77 14.67
T, 932 1295 1120 853 828 >
R 142 803 471 865 890 CK .
N 139.57 / m?
A- B- c- D- E- .
17.02 CK 8.22 / m?
Note: A—sand, B—cow dung, C—vermiculite, D—furfural residue, E— m
8.26 5.

mushroom waste. The same below.
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Table 4 Effect of waste combination on economic traits of transplanted in vitro potato plantlets

g/Plant g No. No./m?
% Plant/m® . . . . - .
. . Minituber yield Single minituber ~ Minituber number Reproductive
Treatment Survival percentage Survival plants . .
per plant weight per plant efficiency
97.35 + 0.010 194.70 + 0.058 16.45 + 0.030 6.68 + 0.017 2.53 +0.020 492.59 + 0.022
Waste matrix
CK 99.56 + 0.041 199.12 + 0.020 15.93 + 0.055 6.53 + 0.005 2.45 £ 0.031 487.84 + 0.034
Vermiculite
5
Table 5 Effect of waste combination matrix on economic benefits of minituber production
No. / m? Yuan / m? Yuan / m? Yuan / m*
Treatment Reproductive efficiency Output value Matrix cost Profit Output ratio
Waste matrix 492.59 + 0.022 147.77 8.20 139.57 17.02
CK Vermiculite 487.84 + 0.034 146.35 15.00 131.35 8.76
150 /'’ 82 /m’ 030 / o

Note: Vermiculite at 150 Yuan / m?* waste composition matrix at 82 Yuan / m* minituber at 0.30 Yuan / tablets.
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